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PLIM  -  Pharmacopoeial testing protocol  

ppm    -  parts per million  

RFT    -  Renal function test  

ROM  -  Range of Motion  

SCORAD  -  Scoring atopic dermatitis 

SD    -  Standard Deviation  

SEM    -  Standard Error of Mean  

SGOT/AST      -  Serum glutamate pyruvate transaminase  

SGPT/ALT  -  Serum glutamate oxalo acetic transaminase  

SS1  -  Eye contact,  

SS2  -  Social smile,  

SS3   - Engages in solitary and repetitive play activities 

STJ  -  Sub Talar Joints 

SVMC  -  Selective voluntary motor control  

UDPGT  -  Glucuronosyltransferase 

WHO    - World health Organization  
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1. INTRODUCTION 

“Special children” is common term describe to categorize conditions such as childhood 

developmental disability caused by neuronal damage. Health and lifestyle early in life have 

profound impact on health and quality of life in later years. The proportion of disabled children 

in developing countries is generally higher than in developed countries, it is estimated that 6 to 

10% of children in India are born disabled. Developmental disabilities are some of the most 

upsetting for a family to deal. Diagnoses like cerebral palsy, Autism, Down syndrome, ADHD 

and intellectual disabilities often cause children to be removed from the mainstream, and parents 

must be brutal advocates to make sure their children receive the services, therapy, and inclusion 

they need and deserve. At present, no health care profession has convincingly assumed the 

responsibility of the health for special children. Although drug therapy may not completely 

correct complications associated with childhood disability, evidence does show that it helps 

manage problems. Various factors influence the choice of a treatment modality, i.e childrens‟ 

age, physical body, future risk of musculoskeletal deformities, developmental potential, and 

neurological progression impact this decision making process. There are many physical 

disabilities that can affect children. But cerebral palsy (CP) is the most common physical 

disability in childhood.  

 

Cerebral palsy is defined as a group of motor disorders of the development of movement and 

postural, causing limitation of activity that are attributed to non-progressive disorder that 

occurred in the developing brain. The disorders of cerebral palsy are frequently accompanied by 

disturbances of cognition, sensation, communication and behavior. The incidence of cerebral 

palsy is anticipated to be 1.5-3 per 1000 live births, with variations possibly reflecting true 

differences, or differences in ascertainment and classification.
1,2

 During the last years, focus of 

https://www.verywell.com/meet-your-iep-team-3106182
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care for children with cerebral palsy has shifted from a main highlighting on motor function, 

towards participation and minimizing restrictions of activity, in line with the World Health 

Organization structure; the International Classification of Functioning, Disability and Health. In 

this framework, participation is referred to as association in life across functional domains, such 

as self-care, relationships, education and employment. 
3,4

 An expanded childhood disability with 

prominence on quality of life and participation is being advocated for and is likely to become the 

structure in which future services will be organized.
5,6

 Medical issues still remain important 

factors in enabling children with cerebral palsy to participate across functional domains. Large 

numbers of treatment options have been available for children with cerebral palsy. During the 

last decades the mind-set towards cerebral palsy has changed from focusing on the child‟s 

impairments and as the child as a reflexive recipient of treatment, to one with the child as an 

active participant in the treatment of a disability requiring a lifelong perception. Today the 

ultimate aim with therapy is to encourage activity and participation in everyday life according to 

the child‟s and family‟s priorities. To attain milestones a children‟s brain is dependent on early 

stimulation, while the brain is most plastic. Early stimulation helps lay down the appropriate 

engrams and develop the appropriate brain architecture. Children with cerebral palsy will have 

altered because of their brain abnormality, however still make functional improvements due to 

brain maturation.
7
 Oral Baclofen, Tizanidine, Dantrolene, Diazepam and Gabapentin are widely 

used for spasticity in cerebral palsy. Not all patients with spasticity benefit from this treatment,
8 

and oral baclofen may cause considerable side effects such as sedation, respiration problems and 

muscular weakness. Tizanidine is limited by side effects such as dry mouth, sedation, prolonged 

QT interval and hallucinations.
9
 A meta-analysis concluded that effect of oral antispastic drugs is 

small and evaluation of the effect on children quality of life is lacking from the studies.
10

 The 
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incidence of adverse drug effects (drowsiness, sedation and muscle weakness) was high. 

Childern with restricted or multifocal spasticity injections have benefit of Botulinum toxins.
11 

Formation of antibodies against botulinum toxins has been demonstrated.
12 

The risk for antibody 

formation Botulinum toxin therapy must be restricted to localized spasticity.
13

 Neurosurgery 

such as rhizotomy and orthopaedic surgery may be the options.
14 

 

In view of all of the above, an immediate and urgent need exists to look for an alternative form 

of therapy such as natural products. Plants have been the companions of man since time 

immemorial and have formed the basis of many useful drugs as they are much less toxic than 

synthetic drugs. Screening of medicinal plants presents an avenue for the identification of new 

drugs. In India, Siddha system of medicine owes its origin to medicinal ideas and practices of a 

class of Tamil sages. In the Siddha system of medicine, herbs, minerals, metals and salts all have 

been used for pediatric population. However, scientific research, using modern techniques is 

needed to provide additional evidence on the drug standardization. The major challenges include 

the authentication as to the quality, quantity i.e dosage, safety and efficacy, especially in regard 

to single or minimal drug combinations of herbal products. In this context, the need exists to 

evaluate the many Siddha drugs and therapies in contemporary use. In conducting research and 

evaluating traditional medicine, knowledge and experience obtained through the long history of 

established practices have to be retained.  More rigorous scientific work is necessary if these 

drugs are to join the mainstream. Previous systematic reviews of the Siddha literature fulfilled 

that there is not substantial and high quality evidence from which to develop standard clinical 

guidelines. There has been much discussion about the role of Siddha System of Medicine in the 

evaluation, management, and treatment of special children. To date, no specific guidelines have 
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been adopted that address this issue from an evidence based perspective. Considering the degree 

of the challenges ahead for both researchers and clinicians, this may be a good opportunity for 

clinicians of Siddha system of Medicine to take responsibility and engage in a determined effort 

to bring forward evidence-based strategies for management and treatment of developmental 

delays. The purpose of this project is to develop recommendations on “best practices” related 

primarily to the evaluate Siddha methodologies and Medicines. Different treatment modalities 

can improve the quality of life to the disabled children and these can include internal medication 

and External therapies like Thokkanam (Massage) and Varmam.  

 

Since children with CP have compound symptoms for which no curative therapeutic 

management exists, their families seek therapies from many sources. Some look for cures, while 

others seek therapies that will improve the way their child functions or feels. None of the Siddha 

medicines/methodologies used to treat spasticity in children has been adequately tested for safety 

and efficacy. There are minimal or no data regarding the appropriate parameters to treat cerebral 

palsy children. These critical questions deserve serious research efforts.  Siddha system of 

medicine includes 1) Mind–body interventions 2) Biological based therapies such as 

formulations and diets, 3) Manipulative and body based methods such as Thokkanam and 4) 

Energy therapies such as Varma. In a systematic review of Siddha medicine for children with 

cerebral palsy, the authors concluded that a combination of traditional Sasthric formulation, 

Thokkanam and Varma showed significant beneficial effects on wide range of effect in terms of 

both physical and cognitive aspects, independence, and verbal function compared with 

conventional therapy. The external therapies such as thokkanam and Varma are to reduce 

abnormal sensory inputs and decrease a motor neuron activity. Thus the aim and objectives of 
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the present study were to test the efficacy of the Siddha medicines/methodologies in cerebral 

palsy children. Though many Siddha drugs have been used, from time to time, no definitive 

knowledge is available on their precise to therapeutic management of cerebral palsy. In this 

regard, it was decided to take up a combination of Siddha formulation and therapy for the study. 

The drugs chosen for the  project included Brahmi Nei as internal medicine, Vasuvu Ennai for 

thokkanam and Varama therapy as external, all of which have been used in the Siddha system of 

medicine for many centuries either singly or in various combination. In order to limit this issue, 

efforts were undertaken to study the result of the use of a combination of these therapy.  
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2. AIM AND OBJECTIVES 

Aim 

To evaluate the safety and efficacy of Siddha methodologies and medicines for the management 

of Special children (Cerebral Palsy) 

 

Objectives 

1. To evaluate the  physicochemical standardization and HPTLC of Brahmi Nei 

2. To study the pre clinical and clinical safety of the experimental formulation 

3. To evaluate the clinical therapeutic efficacy of experimental formulation, Thokkanam 

(Massage) and Varmam in cerebral palsy children under the following parameters 

 Spasticity in upper and lower limb muscles, GMFCS, muscle tone, dynamic gait index 

and selective control assessment of  joints, fine motor functions of the upper limb 

 Assessments of language and vocabulary, social and emotional skills, cognitive skills, 

functional and adaptive behavior skills 

     4.  To evaluate Siddha philosophies for the management of cerebral palsy  
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3. REVIEW OF LITERATURE 
3.1 Cerebral Pasy 

3.1.1 History 

Cerebral palsy was first acknowledged by William John Little (1810-1894) in his monograph 

named on the „Nature and Treatment of the Deformities of the Human Frame‟ in 1843. Near the 

end of the 19th century, spastic diplegia was called Little‟s disease, and William Osler (1849-

1919) further developed the diagnosis, and in 1889 published “The cerebral palsies of children
15

. 

He described CP as a precise group of non-progressive neuromuscular disabilities, and related 

these conditions strongly to intracranial pathology as a cause. Sigmund Freud (1856-1939)
16 

more classified the disorders on the basis of clinical phenotypes (Freud, 1897), which has been 

taken more in the International Classification of Disorders ICD (ICD-10, 2014). Andreas Peto 

(1893-1967) a neuropsychologist seems to be one of the primaries to accentuate integration. He 

developed conductive education, with a spotlight on training to enable children with CP to walk 

in order to participate in standard education.
17 

From the mid 1950‟s, early physiotherapeutic 

treatments were developed, attempting to develop the outcome of the brain lesion.  

 

3.1.2 Definition  

Internationally accepted definition of Cerebral palsy was originally proposed by Bax et al in 

1964. It was further developed resulting in the following proposed definition and classification of 

Cerebral palsy  published in 2005
18

  “Cerebral palsy (CP) describes a group of permanent 

disorders of the progress of activity and position, causing movement restrictions that are 

attributed to non- progressive disturbances in the developing fetal or infant brain. The motor 

disorders of CP are frequently accompanied by trouble of sensation, cognition, communication, 

perception, and behaviour, in addition to epilepsy, and secondary musculoskeletal problems”.
18,19
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Finally, a number of synchronized conditions such as disturbances of sensation, motor, 

cognition, communication, behaviour, and seizure disorders may accompany with Cerebral 

palsy.  

 

3.1.3 Prevalence   

The prevalence of Cerebral palsy is estimated to be 1.5-3 per 1000 live births, with variations 

possibly reflecting true differences, or differences in ascertainment (Andersen et al., 2008; Blair, 

2010). Numbers are constant worldwide notwithstanding differences in types and presentations, 

with few cases of cerebral palsy after pre term birth in low income countries compared to high 

and middle income countries. On the other hand, maternal rhesus, auto immunizations and birth 

asphyxia are reported more commonly in low income countries.
20 

 

3.1.4 Pathophysiology  

The different phenotypes of Cerebral palsy can be linked to the developmental stage at which the 

disorder may have occurred. During the neurogenesis, which takes place in the first and second 

trimester, neuronal cells undergo multiplication, migration and association. A lesion occurring 

during the period of neurogenesis consequently leads to structural malformations of the brain
21

 

by the end of second trimester and throughout third trimester; hypoxic-ischemic lesions are more 

common and may affect white matter, causing lesions described as periventricular 

leucomalacia.
22 
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3.1.5 Aetiology   

The aetiology of cerebral palsy are listed under the categories such as 1) pre-pregnancy, 2) in 

pregnancy, 3) at term, and  4) postneonatal (i.e factors occurring after 28 days post- partum). 

Risk factors for pre-pregnancy cover factors such as maternal age, as well as high parity and 

short pregnancy intervals. Diabetes mellitus and smoking are also a risk factor. 
23 

Risk factors in 

pregnancy includes malformations of the brain, some of which are to be related to genetic 

disturbances,
24

 certain coagulation disorders.
25

 Other pregnancy related risk factors are low birth 

weight, or on the contrary, high birth weight (>4500g). Twins/triplets, maternal infections as 

well as placental abnormalities and preeclampsia,
26

 antenatal haemorrhages.
27 

The strongest 

aetiology for cerebral palsy however, is preterm birth, (birth before 37 weeks of gestation), with 

increased risk in babies born before 27 weeks.
28

 A recent cohort study reported that preterm 

birth, found children born after placental abruption, intrauterine growth restriction, 

chorioamnionitis and congenital malformations at increased risk of developing cerebral palsy.
29

 

They put emphasis on the assumption that most preterm births are followed by known or 

unknown pathological processes, of which some pathological processes leading to preterm birth 

may be more disruptive than others. Risk factors at term covers peri-natal stroke,
30

 neonatal 

infections 
31

 or induction of labour, breech presentation, placental abruption, birth asphyxia and 

low Apgar scores.
32 

Risk factors during the post-neonatal period cover encephalitis, vascular 

episodes and trauma to the brain. 
33 
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3.1.6 Classification of Cerebral palsy 

A general classification of cerebral palsy is to identify a group of numerous motor and 

movement problems caused by developmental abnormalities of the CNS. One of the more widely 

accepted and clinically used classification systems is the Swedish system. This system 

categorizes Cerebral palsy into four groups; spastic, dyskinetic, ataxic and mixed.  

Howevwer, classification by distribution applies mainly on the spastic types of CP subclassified 

by nature of the motor disorder and its distribution.  

 

Spastic Hemiplegic cerebral palsy, the arm appears to be more involved than the leg. The 

majority of the children with spastic hemiplegia develop flexion/extension/pronation/adduction 

deformities of the shoulder, flexion and extension deformities of the elbow and the thumb in 

palm deformity is common and is connected with significant functional impairment in the lower 

limb.
34

 In the lower limbs, spasticity and contractures are more prominent distally than 

proximally. Therefore equinus deformity is common and hip is mostly unaffected. There is a 

classification of gait in spastic hemiplegia by Winters et al.
35 

 

 

Spastic Diplegic cerebral palsy described as having both legs affected. Though, partial 

involvement might be occurring also in upper‐limbs.
36

 The position of the upper limb is usually 

with internal rotation in shoulders, flexed elbows, wrist and fingers. Diplegic cerebral palsy 

children walk with slightly flexed and internally rotated hips, semi‐flexed knees, extended 

plantar‐flexed ankles. However, the gait pattern may be highly variable because of mixture of 

spasticity, tone, contractures and muscle weakness. The gait patterns based on kinematics of gait 

in spastic diplegia was introduced by Rodda et al. 
37 
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Spastic Quadriplegic cerebral palsy is the most severe form of spastic cerebral palsy. It is 

characterized by bilateral spasticity with upper‐limbs and lower‐extremities. Quadruplegia is 

frequently associated with seizure, cognitive difficulties and mental retardation and 

microcephaly.
36

 The children develop no (or very limited) functional movement and they are at 

great risk of developing contractures and deformities. Spastic Monoplegic and Triplegic 

cerebral palsy: These types of cerebral palsies are rare. Monoplegia means paralysis of one limb 

i.e upper or lower limb. Triplegic cerebral palsy means paralysis of three limbs. The weakness of 

upper and/or lower extremities occurs along with or without other cerebral palsy symptoms and 

most of motor weaknesses are accompanied with sensory deficit.
34 

 

 

Dystonic cerebral palsy called as extrapyramidal or athetoid. It is defined to be a motor disorder 

associated with abnormal movements or posture based on the muscle tone and coordination
38

. 

This form often develops from hypotonic syndrome.
34

There are unnecessary movements around 

the mouth, arms and legs, and these become particularly major when attempting fine or gross 

motor movements. Difficulty in speech and bulbar disorders (swallowing, nutrition and drooling) 

may also be occur.
36 

 

Ataxic cerebral palsy is a much less common disorder. The infant with this kind of cerebral 

palsy presents as floppy baby, opposite to spasticity. Ranges of motion in joints are increased. 

Volitional movements are affected. Postural development is delayed, as is walking. Ataxic 

cerebral palsy has unsteady, wide‐base stamping gait and often intentional tremor in the arms and 

hands.
36 
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3.2 சிக்பவாத் 

Siddha is the first medical system to emphasis health as the perfect state of physical, 

psychological, social and spiritual component of human being. The condition  of the human body 

in which various factors influence keep the three humors in equilibrium is considered as healthy 

living. Disease is also known by other names viz sickness, distemper, suffering and ailment, 

distress of mind, chronic disease and dreadful illness. Diseases are of two kinds such as 

pertaining to the body, pertaining to the mind according to the variation of the three humors. 

்தா் உதி க்ட்பிந் புக்கி ்

ரனயாடு சிமனா ்ாக்கி புக்கு் 

க்தா் காதி்டு மிகவு் யகபா் 

ரகயாடு காலி்டு் வசக ்யகடாகு் 

ி்தா் ிரணவுாண் கனங்கி காணு் 

மடுமூசச்ுங் மகாடட்ாவி ித்ிராகு் 

சி்தா் ரனடுங்கி கத்பு மு்டா் 

சிக்தவா் ஒண்யந மசத்தனாகுய.            -  யூகி  

 

                          ரனக்கு ாண்தணியு்டாகி ண்முக் தாதியகாி 

                            உரனக்கு ன்சிசு மசண்ணி உசச்ிஉரனத்ு வீங்கு்  

பிபக்கயவ ரகயு்காலு் தயகயவ அரசத்ிடாது 

ினக்கயவ டக்கஒடட்ாது ிரணவுடண் முரபயூ்ாது - ரனயா்  

 

3.2.1 Analogy between Siddha texts and Quoting from modern text 

உதி க்ட்பிந் புக்கி ்     -   Insult in the cerebral hemisphrere  

ரனயாடு சிமனா ்ாக்கி புக்கு   -   Neurological insults refeclt all over the body 

காதி்டு மிகவு் யகபா்        - Auditory loss 

ரகயாடு காலி்டு் வசக ்யகடாகு்    - Difficulty in use both upper and lower limbs 

ி்தா் ிரணவுாண் கனங்கி காணு்    - Loss of orientation and memmory 

மடுமூசச்ுங் மகாடட்ாவி ித்ிராகு்  -   Lethargic and sluggishness  

ரனக்கு ாண்தணியு்டாகி       -   Loss of head control  

ண்முக் தாதியகாி    - Difficulty in direct gaze 

ன்சிசு மசண்ணி உசச்ிஉரனத்ு    - Difficulty in head position  

ரகயு்காலு் அரசத்ிடாது                           - Spastic changes in the both limbs 
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ினக்கயவ டக்கஒடட்ாது      - Difficulty in walking 

முரபயூ்ாது      - Feeding Difficulties  

 

3.2.2 Siddha Pathophysiology of Sirakamba Vaadham 

The basic constitution of the body is made up of 96 principles. Due to various causes 96 

thathuvams get deranged and result in diseases, either pertaining to body or mind. If Vadham 

deranged in its level, it will be extensive and would affect the other two humors and the ratios of 

three humors are altered. As per saint Yugi, In Sirakamba Vaadham „Vali‟ humor is 

predominantly vitiatedis a type of Vaadha disease. Sage Yugi in his treatise Yugi Vaithya 

chinthamani has described about a condition called „Sikamba Vaadham or Sira Vaadham‟ which 

is closely analogous to the cerebral palsy. He talks about the typical clinical features resemblance 

with cerebral palsy.  

 

Vaadham not only implies wind but also comprehends all the phenomenan, which come under 

the function of the central and sympathetic nervous system. Structurally it is the combination of 

Vaayu and Aagaya boothams. Normally it carries out of respiration, circulation of blood, 

locomotion, carrying sensory signals and motor signals to and from the brain, micturition, 

defecation, parturition, sensation of hearing, sight, taste etc. It is of ten types. In Sirakamba 

Vaadham, primarily affected Vaayu are Abaanan, Viyaanan, Uthaanan, Samaanan, Kirukaran 

and Devathathan. Pitham is the life energy manifestation of thee bootham in the body. It is the 

metabolic thermal life force of the body. It carries out digestion, absorption, metabolism and 

colouration of the blood etc.As moolaatharam is in the Akkini mandalam (Fire zone) any 

pathological condition here can harm the Moolakini and eventually derange the pitha humor. 

Synptoms are produced when deranged pithams affect the seven thathuvas and malam. In 
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Sirakamba Vaadham, primarily affected pitham components are Anilam, Ranjagapitham, 

Saadhagapitham and Prasagam. Kabam is constituted by Appu and Pirithivi boothams. It is 

responsible for co-ordination and defense mechanism of the body. In Sirakamba Vaadham, 

primarily affected kabam are Avalambagam and Santhigam. Udal thathukkal also suffered when 

uyir thathukkal, including Vadham, Pitham and Kabam are deranged, viz Saaram, Senneer, Oon, 

Kozhuppu, Enbu, and Moolai. They affect three malams and inturn produce various symptoms 

according to the severity and the site of ailment. All five elements are disrubed in sirakamba 

vadham such as generalized body pain and diffulty in use limbs (Earth), excessive salivation 

(Water), lethargic (Fire), Impaired activeness (Air), Loss of Appetite(Space). In 

Kanmenthiriyangal (Motor organs) loss of phonation (Vaai), Difficulty in use upper and lower 

limbs (Kaal, Kai). In Anthakaranam (Intellectual Faculties) loss of Appetite and feeing (Manam), 

difficult to analyze (Bhuddhi), indecisiveness (Agankaaram), reduced ability to acheive 

(Siddham). In Naadi (Channels of Life Force) Eda kalai, Pinkalai and Suzhumunai are affected 

since these basic three naadis are vital channel for the brain. In Asayam amarvaasayam, 

malavaasayam, salavaasayam   are disturbed since Nausea and vomiting, defication and 

micturation difficulties respectively. In Kosam, Seven physical constituents get deranged 

(annamaya kosam), Loss of appetite and tenderness in lower abdomen (manomaya kosam), 

nerves and neuromuscular junctions are suffered (vingnanamaya kosam).     

 

3.3 Experimental formulations 

According to Siddha etiopathogenesis, cerebral palsy is viewed as a disease with predominance 

of Vadham with the site of lesion in brain (Moolai). Oral siddha formulation containing 

properties with neuroregenerative, neuroprotective and nootropic properties is capable of make a 
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micro environment changes in the brain for brain plasticity. Thokkanam definitely help in 

regulating the neurochemical changes at the level of brain, mechanical stimulation can help in 

reduction of motor neurone hyperexcitability by reducing the alpha motor neuron activity, 

increase the blood flow locally, providing nutrition, relieve muscle spasm, increase tendon 

extensibility, preventing from atrophy and detrimental changes, reduction of spasticity and 

facilitate free movement of joint preventing from deformities and contractures. Various clinical 

and experimental studies of herbs/formulations with aforementioned efficacy were analyzed and 

then we have chosen Brahmi Nei as oral medicine and Vasavu Ennai for thokkanam.  

 

Birahmi Nei (Plate 3.1, Table 5.1) is described as in the sasthric Siddha literature Siddha 

vaithhiya thirattu. Briefly, it was prepared by adding paste of Zingifer officinale Linn., Piper 

longum Linn., Alpenia officinarum Linn., Feronia elephantum Linn., Induppu, Caryyota urens 

Linn., Gurkuma aromatic Linn., in freshly prepared Bacopa monniera Linn., Acorus calamus 

Linn., Alpenia galanga Linn., and in vessel having Cow‟s milk, Cow‟s Ghee,. Above mixture 

was heated and filtered after acquiring completion test. Vasavu Ennai (Plate.3.2, Table 5.2) is 

described as in the sasthric Siddha literature Varma villum visaiyum-100. Briefly, it was 

prepared by adding paste of Hemidesmus indicus Linn., in freshly prepared juice of Citrus 

aurantifolia Linn., Aloe barbadensis Linn., in vessel having Cocos nucifera Linn oil and Ricinus 

communis Linn., oil. Above mixture was heated until acquiring completion test with continuous 

stirring and monitoring of paakam.  
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3.3.1 Bacopa monniera Linn (பிமி) 

Bacopa monniera, Linn. (Family Scrophulariaceae) is known as Neer Birhami and commonly 

known as waterhyssop, brahmi,
 
thyme-leafed gratiola, water hyssop, herb of grace, Indian 

pennywort.  The name brahmi is consequent from the word „Brahma‟, who is the mythical 

creator in the Hindu. Since the brain is the centre for creative action which also means „bringing 

knowledge of the supreme reality‟. Brahmi is a small creeping herb with numerous branches, 

small rhombus leaves, and light purple or small and white flowers. The plant is found in 

wetlands throughout the Indian subcontinent, Nepal, Sri Lanka, China, Taiwan, and Vietnam, 

and is also found in southern states of the USA where it is recognized as weeds in rice fields. 

Chemical constituents: Bacoside A, Bacoside B, Triterpenoid saponin, Bacogenin A4 

  கீலிண  தரசாந்   கிரப்  வலிவீக்க் 

  காலிண்  பிடிமதாடு  ரககாமனிவு  யணிமனழு 

  வா்  யாவுனகடட்ு்  யசாரதவு்  யதாஞ் 

  சீ்ா  ஞ்சத்ரனக்கு   ஞ்யச.் 

Medicinal Uses:   ஐ்  மதயக்கரட வலி, கான்பிடித்பு, ரககான்ிவு, கடுத்பு  னத்் 

வீக்க். 

சுவவ: துவத்்பு, ரகத்த  தன்வ :மவத்த்  பிிவு: காத்்பு 

செ்வக:       கா்மதயக்கி,  னமிபக்கி, சிறுீம்தயக்கி 

From extensive literature review that regarding the traditional uses or phytochemical properties 

of Brahmi are antianxiety activity
39

 anticancer activity
40

antidepressant activity
41 

antidiabetic 

activity,
42

antihypertensive activity,
43

 anti-lipidemia activity,
44

 anti-inflammatory activity,
45

 

antimicrobial activity,
46

 antioxidant activity,
47

 hepatoprotective activity,
48

 gastrointestinal 

protective activity,
49 

 neuroprotective activity.
50

 Anbarasi et al.
51

 showed that bacoside A 

inhibited lipid peroxidation, enhanced the activities of adenosine triphosphatases (ATPases), and 

maintained ionic stability in the brains. 

Jadiya et al.
52

 investigated on aggregation of alpha-synuclein, dopamine (DA) neuron 

degeneration, resulted in a statistically significant 3.5 times reduction in alpha-synuclein protein 
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aggregation.
53

 Saini et al.
54

 found that reversed memory impairment in colchicine-treated rat 

model which induces cognitive decline via oxidative strees and neural death.  Brahmi 

significantly diminished lipid peroxidation and protein carbonyl levels, decreased transfer 

latency in cortex, lipid peroxidation  in hippocampus and superoxide dismutase, catalase, GPx, 

GSR, glutathione-S-transferase, acetylcholine esterase, and Na +, K+,  activity levels were all 

restored. Rastogi et al.
55,

 investigated the neuroprotective mechanisms of purified bacosides on 

the aging biomarker lipofuscin, as well as behavioral deficits.  BM restored ACh and AChE 

concentrations. 
56

 In a follow-up study, Rastogi et al.
57 

examined the effect on age-associated 

neuroinflammation and they found significant decreases in proinflammatory cytokines 

(interleukin-1b, tumor necrosis factor-a but not interferon-c) in the cortex. Shinomol and 

Bharath
58

 showed that pretreatment with of Brahmi furnished considerable neuroprotection 

against 3-nitropropionic acid (3-NPA)-induced oxidative stress.   

 

In Clinical studies Pase et al.
59

 supports Brahmi most effectively dimnished the rate of forgetting 

Neale et al.
60 

 observed remarkably, contemporary findings appeared to support the alleged use 

of Brahmi in Vedic antiquity by scholars memorizing lengthy hymns, Stough et al.
61

 found 

significantly improved speed of visual information processing, learning rate, memory, and 

anxiety.  Brahmi demonstrates that immense potential in the amelioration of cognitive disorders, 

prophylactic reduction of oxidative damage, NT modulation, and cognitive augmentation. It is 

vital that much long term studies be conducted Brahmi in combination with other substances, as 

is prescribed by traditional systems of medicines, may result in synergistic effects. 
62 
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3.3.2 Acorus calamus Linn (     ) 

Acorus calamus Linn. (Family Araceae) is known as Vasambu and commonly known as sweet 

flag or Bacha. This is a species of perennial, aromatic herb, semiaquatic, with creeping rhizomes. 

The herb is found in the northern temperate and subtropical regions of Asia, North America, and 

Europe. It is abundant in the marshy tracts of Kashmir, Himachal Pradesh, Manipur, and Naga 

hills, and is regularly harvested in Karnataka.  

Chemical constituents: β-asarone, β-gurjunene, (Z)-asarone, aristolene. 

                                       

                                           

                                     

                                    . 

Medicinal Uses:          ,      ,             ,            ,     , 

     ,       ,       ,                    . 

              ;          

      ;                 ,            ,             , 

             ,                 ,              , 

              ,   

   ;      ,       ;        ,      ;         

Roots and rhizomes have been used in the medicine for hundreds of years in Siddha system for 

its beneficial role in improved learning performance in children, and its anti-aging effect.
63 

Shukla et. al., reported that ethanolic extract decreased GSH and GST, increased dopamine 

receptors in the corpus striatum, prevented acrylamide-induced hind limb paralysis.
64

 Acorus 

calamus prevents the noise stress-induced changes in the rat brain. This effect might be due to an 

increase in brain antioxidative capacity which in turn could be achieved by defense of decreasing 

GSH, vitamins C, and E levels and restoring free radical scavenger‘s activity.
65
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3.3.3 Alpenia galanga Linn (        ) 

Alpenia galanga Linn. (Family Zingiberaceae) is known as Perarathai and commonly known as 

Greater Galangal. Its rhizome is tuberous and aromatic in nature. The plant is distributed in 

Himalaya and Southern region of Western Ghats in India. It grows in open sunny places, forests 

and brushwood. It is commonly cultivated in the mid and low-country in Sri Lanka. 

Chemical constituents: galangoflavonoid, acetoxychavicol acetate, Galanolactone 

                                   

                             –            

                                     

      ,                      . 

Medicinal Uses:         ,       ,     ,        ,       ,       ,  

           ,             ,      ,         ,  

             ;             

   ;      :       ;        :      ;         

      ;             ,           ,             

Immunostimulating activity of the hot water-soluble polysaccharide extracts of Alpenia galanga 

were tested for their immunostimulating activity in mice. Ye Ying Li BaoAn
66

 observed Anti 

human immunodeficiency virus type 1 replication by blocking Reverse Transport from 1'S -1'-

acetoxychavicol acetate isolated from rhizomes extract and Antioxidative activity of 1'-

acetoxychavicol acetate and its related compounds in the rhizomes. Shivkanya Jaju et al
67

 

reported Antidiabetic and anti-inflammatory and N. Trakranrungsie et.al
68

 reported 

hepatoprotective effect against paracetamol induced hepatotoxicity in rats and observed 

significant  antimicrobial activities against the common food borne microbes such as E.coli, S. 

enteriditis,  S.aureus, Campylobacter jejuni, Bacillus cereus using disc diffusion method.  
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3.3.4 Zingiber officinale Linn (    ) 

 

Dried Zingiber officinale Linn. (Family Zingiberaceae) is known as Chukku and commonly 

called as Ginger which has a long respected history as a spice and native to Asia. The largest 

ginger cultivating country is India, which produces about 50 percent of the world's export. It is a 

perennial plant and distributed throughout the tropical areas. The dried rhizome is used as both 

spice and as medicine. The underground rhizomes are robust, branched and bearing leafy shoot.  

Chemical constituents: α-zingiberene, β-bisabolene, β-sesquiphellandrene, and zingiberenol 

                                        

                         -        

                                  

                          

Medicinal Uses:          ,              ,             ,          ,        ,  

     ,            ,       ,             ,             ,   

       ,           ,       ,      ,             .  

   :        ;       :        ;      :        

        :         ,              ,               

Karam AM et.al
69

 reported that Ginger reduce the brain Ach and increase AchE levels leads to 

reduction in behavior and ameliorates neurodegeneration characters. Zingerone inhibits the 

release of neurotransmitter serotonin and shown that 5-HT3-receptor antagonists also possess 

improve cognitive and memory.
70

 Moreover Zingiber officinale and its active component, 6-

Gingerol, also inhibited the cholinesterase activity which in turn increased acetylcholine (ACh), 

a neurotransmitter that plays an important role in learning and memory.
71

 Therefore, the 

cognitive enhancing effects of Ginger in both monoamine and cholinergic system in various 

brain areas, including the prefrontal cortex and hippocampus have observed.
72 
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3.3.5 Piper longum Linn (     ) 

 

Piper longum Linn (Family Piperaceae) is known as Thippili and commonly called as Long 

Pepper which has scandent perennial aromatic shrub with jointed branches. The fruit is very 

small, sunk inside the fleshy spike and blackish green and shining and one seeded with three-

layered pericarp. Long pepper is a native of the Indo-Malaya region. In occurs in hotter parts of 

India, from central Himalayas to Assam, lower hills of West Bengal and Western Ghats from 

Konkan to Kerala, also Nicobar Islands. 

Chemical constituents: piperine, piperlonguminine, methyl - 3, 4,5- trimehoxycinnamate. 

                                         

                            -           

                                       

                       . 

Medicinal Uses:                            ,                

             ;        ,      

   ;       :      ;       :     ;        

      ;            ,                

Piperine has shown to enhance the bio-availability of drugs by modulating increasing 

permeability, promoting rapid absorption or by the liver after being absorbed, or by combination 

of all mechanisms.
73

 The analysis revealed the Immunomodulatory activity, Stimulant,  

Hepatoprotective activity
74

 antioxidant,
75

 represent a promising pharmacotherapeutic candidate 

as an antidepressant agent.
76 

The study undoubtedly confirmed that piperine has anti-apoptotic, 

and restorative ability against cell proliferative mutagenic response and phenotypic alterations 

suggesting its therapeutic effectiveness in mmunocompromised conditions.
77 

 

 

 

 



22 
 

3.3.6 Alpenia officinarum Linn.  (        ) 

Alpinia officinarum belongs to family zingiberaceae known as Chitrarathai commonly called as 

Lesser Galangal. The rhizome is woody, branched, dark brown, cylindrical with distinct nodes 

and internodes. The plant grows with several feet high, with long leaves and reddish-white 

flowers and originated in China and cultivating in Southeast Asia.  

Chemical constituents: quercetin, kaemferol, isorhamnetin, kaemferide, galangin, isorhamnetin  

                                        

                                -              

                             . 

Medicinal Uses:    ,            ,          ,         ,      ,      , 

      . 

   :        ;       :        ;      :        

      ;            ,                

Ray PG et.al and Srividya AR et.al
78 

reported that the alcoholic extract of revealed antimicrobial 

activity. Alpinia has been shown to possess antitubercular, anti-diabetic and anti-inflammatory 

properties.
79

 Further, the rhizomes have been reported as stomachic, stimulant and carminatives. 

It has also been used as diuretic and for the treatment of gastrointestinal disorders.
80

 Moreover, it 

showed activity against hep G2, MCF-7 and SF-268 (ATCE) human cancer cell line.
81 Kim Y et 

al,
 82

 reported that acetone extract, i.e, diarylheptanoid, has been known to inhibit 5-alpha 

reductase activity accounting for its therapeutic role beside prostatic enlargement. In addition, it 

possesses powerful inhibitors beside prostaglandin biosynthesizing enzyme, i.e., prostaglandin 

synthetase. Galangin and quercetin showed to block prostaglandin synthesis, nitric oxide free 

radical formation and cyclo-oxygenase-2 enzyme activation.
83
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3.3.7 Feronia acidissima Linn (   ) 

Feronia acidissima belongs to family Rutaceae known as Vila commonly called as Wood Apple, 

Elephant Apple, Monkey Fruit or Curd Fruit and this deciduous tree grown throughout India up 

to an elevation of 450 m in the western Himalayas. It is apparently drought charitable and best 

modified to light soils. Wood apple fruits that grow in the wild tend to have more tannin than 

those cultivated for commercial purposes 

Chemical constituents: Umbelliferone, dictamnine, xanthotoxol, scoparone, xanthotoxin,  

                                    

                        -         

                                    

                         . 

Medicinal Uses:                    

                           . 

                . 

   :         ;       :        ;      :         

             :     ,     ,     ,      ,           ,       

      :         , ,           

Shermin S et al
84

 observed that methanol extract of the stem bark’s antioxidant activities. A 

significant antidiabetic effect of fruit extract
85 

and leaf extract
86

 of in streptozotocin induced 

diabetic rats has been documented. Senthilkumar KL et.al
87

 reported significant antidiarrhoeal 

activity and decreased the propulsion of charcoal meal through the gastro intestinal tract. Authors 

reported the activities such as anticancer effect
88

 antifungal activity
89 

and antispermatogenic 

activity.
90 

Parial S et.al
91

 observed the diuretic activities of Feronia acidissima increase the 

urinary excretion of Sodium, potassium and chloride ions and its bark significantly inhibited 

clonidine-induced catalepsy.
92 
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3.3.8 Gurcuma aromatica Linn (கஸ்த்தூபிநஞ்சள்) 

Gurcuma aromatica belongs to family Zingiberaceae known as Kasthuri Manjal commonly 

called as musk turmeric or yellow zedoary and It is an annual or biennial erect herb light yellow 

(internally orange) coloured rhizomes having a camphoraceous odour  in south India mainly 

cultivated in Kerala and West Bengal. It is used in Siddha medicine for external use on skin 

diseases, sprain, bruise, in snake poison furthermore enhance complexion. 

Chemical constituents: Alpha and beta-curcumene alpha and beta-turmerone, Dcamphor,  

                                     germacrene D, terpinolene, gamma-terpinene, limonine, beta-thujone 

                             பு்ணுங் கத்தானு் பதாகாக ் கிருபகளு் 

்ணு ்ாக்கிணியு ாசா் –  ்ன் ்

தாப்ந பகபண்பண சுக்கினமு் புதியுாங் 

கத்ூி ஞ்சளுக்குக ்கா். 

குணந்: ததரு்பு்கப், கத்தாண், த்புழுக்கப், அக்கிணி்், 

ஆ்மயு்அறிவு்ததருகு் 

சுவை: மகத்பு,  த்வந: தத்த்;   பிபிவு:காத்்பு 

ன்டுந்உறு்பு:  கிங்கு 

சசன்வக:   உாக்கி,தத்தமு்டாக்கி,அகடட்ுா்கந்றி 

Many studies have reported that the curcuma aromatica has Anti –inflammatory,
93 

anti-tumor,
94 

anti cancer,
95

 immunological effects, wound healing,
96

 anti -fungal, anti -oxidant, anti – 

microbial,
97

 anti-diabetic, antiplatelet
98 

and mosquito repellent activity
93

 of wild turmeric. From 

the above studies this rhizome reported that for coronary heart disease, epilepsy, anti-allergic 

and in auto immune disease, cholecystitis and biliary calculi.  Ethanol extracts exhibited potent 

anti-angiogenic and pro-apoptotic effects and methanol extracts showed an anti-proliferative 

activity against human cancer cells and invitro estrogenic activity. Essential oil from Rhizome 

exhibited early stage of cervix cancer, proliferation of hepatoma in mice and in vitro 

anthelmintic activity. 
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3.3.9 Palm jaggery - Arenga pinnata Linn (வ) 

Arenga pinnata belongs to family Arecaceae known as Panai commonly called as arenga 

palm, areng palm, black-fiber palm, gomuti palm, aren, enau, irok, and kaong. Karuppatti/ palm 

jaggery / panai vellam is a type of sugar made by boiling the sweet sap harvested from the stalk. 

This sugar palm trees were used to make traditional sugar blocks which called Palm jiggery. This 

Indian Standard has been formulated to make available appropriate guidance to the palm jaggery 

preparation of a quality product for local use as well as export. 

……………………ங்குதமண 

தன்ன்ான்   ாபி்்   வீறுகதஞ்   சண்ணிபா் 

ன்ன  ருசிகுண்  றுான். 

Medicinal Uses: தமணதன்ன்ான் ,முக்குந்ந பா்களு், சுமமண்ம, 

குண்் 

சுவை:  இணித்பு;  த்வந:    டத்்;  பிபிவு:  இணித்பு 

ன்டுந்உறு்பு:  குருத்ு,ஓமன, பூ, தங்கு, த், டம்டகப்,கிங்கு,தன்ன். 

சசன்வக:   சிறுீத்தறுக்கி, குபிச்ச்ியு்டாக்கி, உடலுாக்கி 

Nutritional composition of palm jaggery is protein - 0.35%, fat - 0.17%, minerals - 0.74%, 

carbohydrates - 90.60%, nicotinic acid - 5.24 (mg/100 gm), phosphorus - 0.06%, iron - 2.5 

(mg/gm), vitamin B1 - 24.0 (mg/100 gm), calcium - 0.06%, Riboflavin - 432.0 (mg/100 gm) and 

Vitamin C - 11.0 (mg/100 gm).
99 

It increases the digestive function by activating the digestive 

enzymes and changes to acetic acid in the stomach and stimulates bowel movements and relieves 

constipation. Palm jaggery is source of iron and other essential minerals leads to reduce the 

chance of anemia and rich in antioxidants and necessary minerals like zinc and selenium, 

required to improve immunity. Sahu and Saxena
100

 have reported that palm jaggery can prevent 

lung damage from specific substances such as coal and silica dust in rats. 
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3.3.10 Rock salt (இ்து்பு)  

Rock salt (Sodii chloridum impura (or) Sodium chloride impura) known as Induppu commonly 

called as Rock salt, Halite. This is a mineral form of sodium chloride (NaCl) and typically 

colorless or white, but may also be light blue, dark blue, purple, pink, red, orange, yellow or 

gray depending on the amount and type of impurities. It commonly occurs with other evaporite 

deposit minerals such as several of the sulfates, halides, and borates.  Found in Nature in 

extensive beds mostly associated with clay and calcium sulphate.  

அடட்க்ுண்  ்்்  அசிக்்கஞ்சூ ் சீபி் ்

துடட்ம்  ாடித்பு்  படாடங்கப்  -   தகடட்னக ்

கடட்ுவிட  விம்க ்  காபபா்   ண்கத்தாண் 

விடட்ுவிட  வித்ுத்மத  விப். 

சசன்வக: Laxative, Carminative, Diuretic, Stomachic 

Eight types of peptic ulcer (gunmam), indigestion, blood diseases, kabhapitham, kabhadhikkam, 

nerves syphilis, derangement of three humors, constipation, poisonous bites, spermatorrhoea, 

diseases occur in head, eyes, tongue, tooth, skin, trunk and vagina, delirium, cataract, polydipsia, 

asthma (dysponea), haemorrhoids, abscess, rat bit, scorpion bite, vadha pain and throbbing pain. 

Rock salt is a safer substitute for common salt for hypertensive patients as it contains more 

potassium than commercially available common salt. Sodium chloride is the major ingredient in 

making rock salt making that is 98% which contains many useful minerals and elements such as 

Iodine, Lithium, Magnesium, Phosphorus, Potassium, Chromium, Manganese, Iron, Zinc, 

Strontium, etc.  A study (Chemical analysis) reveals the constituents of  Induppu (Rock form) 

such as Na+(mg/g of salt) 375 K+(mg/g of salt) 0.67  Li+(mg/g of salt) 0.19 Ca2+(mg/g of salt) 

16.9 SO42-(mg/g of salt) 29.3 Moisture(mg/g of salt) 0.16.  
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3.3.11 Cow’s Ghee (Pasu Nei)  

Ghee is an anhydrous milk fat, considered sacred live and used in relgious rituals as well as in a 

major place in the Indian diet. Chemically ghee is a multifaceted lipid of mixed glycerides, free 

fatty acids, phospholipids, sterols and their esters, carbonyl compounds, hydrocarbons, charred 

casein, fat soluble vitamins (A, D, E and K), high amounts of conjugated linoleic acid, a newly 

reported anticarcinogen , carotenoids, and traces of trace elements such as copper and iron. 

  ாகமுமனசுடக்்ாத்ிபி்்ாயுபி 

  பக்மந்தநிவுவிக்கனன்-ாகாசங் 

  குண்்்நடச்ிகுடந்புடட்னஸ்திசுடக்ஞ் 

  தசாண்மூன்பதக்குணிணிமநத்ுத்பு. 

Ghee is fairly stable since of its low moisture content and possible antioxidative properties. Ghee 

prevents the oxidative stress of the tissues leads in preventing degenerative diseases, 

antimicrobial activity and also is useful in treating inflammatory disorders.
101

 reported that 

decreased expressions of cyclins A and D1, Bcl-2 and PKC-α protective mediate the mechanism 

of cow ghee on carcinogen induced mammary cancer. Rani R, et. al
102

 reported that increased γ- 

GGTP activity contributing factors for protective effect of cow ghee on tumorigenesis and 

increased UDPGT activity in liver to carcinogen detoxification. When ghee is cooked with such 

as paste or powder of drugs, and decoction, herbal juice or milk etc. in specific proportions over 

mild to moderate heat till the emergence certain standardized form, is known as medicated ghee 

where processing does not bring changes in the inherent properties of ghee instead will attain 

departure therapeutic action and also help in reaching formulation to the target achievement. 
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3.3.12 Cow’s milk (Pasum ால்)  

Cow’s milk is elixir of life. In Siddha, It is much valued for the therapeutic as well as nutritive, 

The Cow’s milk possesses qualities such as Inippu (Sweetness), Seetham (Coldness), Mridu 

(Softness), Edai  (Density), Thooimai (Clearity).  Cow’s milk is an opaque fluid more viscous 

than the water in which contains emulsified fat, protein and minerals in colloidal suspension and 

lactose. The calcium and phosphorus ratio in the milk made proper absorption, assimilation and 

consequently for bone formation. 

  தான ்கி ்தஞ்சுப் ்பு்ாபி 

  சூமன ்பகத்ா ்எலு ப ்

  என்னாக்்குாகு் இமப் க்்குஞ்சா கா் 

  ன்னா் தசுவிண் தான்ாடட்ு. 

In Siddha, Cow’s milk is indicated for  chronic fever, dysuria bleeding disorders, cough, sthama,  

 mental disorders, Burning, thurst, fatigues, weakness, giddiness and vertigo, jaundice. Raw milk 

difficult to digest and it increases Kapham in the body. As per the Siddha, each and every 

colored cow’s milks having different therapeutic values such as Black Cow’s milk increase the 

vadham, Yellow Cow’s milk increase vadha pitham, White Cow’s milk is heavy for digestion 

and increase Kapham, Red Cow’s milk increase vadham. Milk proteins contain all the essential 

amino acids in marked quantity and rich in Lysine, Valine, Isoleucine and Leucine. Milk proteins 

contain all the essential amino acids. Milk contains 0.2 –1.0 % of phospholipids namely Lecithin, 

Phosphatidylserine, Phosphatidyl ethanolamine, Phosphatidyl choline, Sphingomyelin, Inositol 

and Cerebrosides. Milk fat is a good source of retinol and vitamin D. It is readily fermented by 

lactic acid bacilli Milk is also a good source of Vitamins except vitamin C 
103 
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3.3.13 Hemidesmus indicus Linn  (ண்ணாி) 

Hemidesmus indicus belongs to family Asclepiadaceae known as Nanaari commonly called as 

Anantmul  or  Indian sarsaparillais widely distributed throughout India from upper Gangetic 

plain eastwards to Assam and It is a slender, laticiferous twining shrub. 

Chemical Constituents: Hemindicusin,  β-amyrin acetate, α-amyrin, β-amyrin, β-sitosterol,  

சனதாட் பி்தி ாக் உழலன 

சனதறு சீமிண்ணா ்ஞ்சூ- டுனகதிந் 

சசாண்ணது தக்பு் சுமிலைத னாசாழிக்கு் 

சண்து ண்ணாி தை.் 

Medicinal Uses:   அழன்குந்ந்,  ை்டுகடி,   ீதந்ந்,   ீத்ைடல்க,  புச்ச்ிதைடல்க, 

ீிழிவு 

சுவல-இணித்பு;  ண்ல-டத்்;  பிிவு-இணித்பு 

சசன்வக: உடன்பந்றி,உாக்கி 

S. Ganesan
104

 reported that it may have wound healing properties and P.N. Gupta
105

 observed 

that possess antileprotic activity as external application. Nannari’s cooling and sweet, properties 

and attraction for raktadhatu clear inflammation from the skin and liver, making it a good choice 

for nourishment to the skin. It is used as an external paste or as a cream, and may be combined 

with other herbs for skin inflammation.
106 

Nannari’s taste and action effect theoretically 

nourishes sadhaka pittam making it good for disturbed, angry or irritated emotions due to high 

pittam aggravating the equilibrium of the mind and also has been used for the management of 

speech problems, depression, significant rejuvenative actions, all types of ulcers, and psychiatric 

disorders. In these instances, the experimental studies reported that its antihyperlipidemic, 

diuretic, cardioprotective, antioxidant, and anti-cancer activities and it also being investigated for 

its potential use  or preventatives for cancer, diabetes, and cardiovascular disease.
107
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3.3.14 Citrus aurantifolia Linn (எலுமிசல்ச) 

Citrus aurantifolia belongs to family Rutaceae known as Elumitchai commonly called as Lime is 

a polyembryonic plant cultivated in all over the world. It is a small shrubby tree, evergreen, 

densely, irregularly branched, and possesses short and stiff spines. This fruit peels are thin with 

densely glandular segments with yellow-green pulp vesicles, juice is acidic and fragrant. 

Chemical Constituents: Hesperitin, naringin, tangeretin, naringenin, erioctrin, hesperidin 

Bergapten, bergamottin, beragaptol, byakangelicin, citropten, imperatorin, isoimperatorin, 

isopimpinellin, phellopterin, prangol, scopoletin 

“தீதெலுமிசச்ங்கா்டேம்ுெ்டொேெ்்வெயுமுர் 

லாெகபசூவயவயு்ாதகாடி-சாதிதனுஞ் 

செ்்திகுன்ெ்வெயுமுர்ெங்கருந்திேே்வெயு் 

பிெ்ெதலப்வபயுந்ெணிக்கு்டபசு”. 

Medicinal Uses: முக்கும்ம்,   சூவய,   லாந்தி,  குன்்், இடுருந்து,  அறய்டபாகு். 

சுலை-புரிப்பு;  ண்ல-தலப்ப்;  பிிவு-காப்்பு 

தச்மக;    குபிச்ச்ியு்டாக்கி 

 

M.Mohanapriya et.al
108

 reviewed when juice is applied externally rejuvenates the skin, keeps 

shining, protects from infections and reduces body odor due to presence vitamin-C and 

Flavonoids and acids in the juice  scrub out the dead cells, cures dandruff, rashes, bruises etc. 

Lemon is used largely for its alkaloids, which are having anticancer, antibacterial activities 

against clinically significant bacterial strains has been reported.
109

 Flavonoids in lime have 

including antifungal, anti-diabetic and antiviral activities.
110

 Lemon juice extracts on wound 

healing and haemostasis activity provides physiological information on a proper blood 

assessment in the body.
111 
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3.3.15 Ricinus communis Linn (ஆணக்கு) 

 Ricinus communis L. is belongs to Euphorbiaceae family known as Aamanakku commonly 

called as Castor plant. The castor oil obtained from the ricinus seed is still widely used 

traditionally as a medicine.  It’s a large perennial into small trees, as short-lived dwarf annuals 

and every shade between these boundaries can be found. This plant is common and quite 

cultivated throughout India, chiefly in the Tamil Nadu, Bengal and Maharashtra. 

Chemical Constituents: Triglyceride molecules which contain a 3-carbon alcohol and  

      Ricinoleic acid, Ricin and Ricinine 

“டண்ேெ்்துதன்தன்பதுேம்தகாடு 

சீண்ெ்ெணிதச்திடுநிசட”. 

Medicinal Uses:  லயிம்வமகழிக்கு்,  குன்், குேடயம்ம், உேலிம்குமிகுந்ெநன்வ. 

சுவல-வகப்பு; ென்வ -தலப்ப்; பிிவு -காப்்பு 

தச்வக:   பாம்தபருக்கி, லாெேக்கி 

Castor oil has a long account as a medicinal use in Siddha system of medicine. McGarey
112 

detailed case reports for therapeutic efficacy of externally applied castor oil and this is an 

important figure in the development of traditional medicine in the modern era medicine,
113 

the 

perception of external therapy for delivery of active molecules. The external application 

suggested by Cayce is that of a hot abdominal pack positioned over the right side of the abdomen 

covering the liver, small intestines, and ascending colon. Using the conceptual model from the 

Hagenfeldt et al.
114

 study, by comparing the levels of the epoxydicarboxylic acids in the urine 

followed by external and internal oral applications, the results hoped to be able to consistently 

enumerate the level of absorption of the oil through the skin. 
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3.3.16 Cocos nucifere Linn (தெங்கு) 

Cocos nucifere Linn belongs to Arecaceae (Palm) family known as Thengu commonly called as 

Coconut tree. Coconut oil is very universally used as tropical edible oil in many Indian cultures 

and is consisting of almost 90- 95% saturated fatty acids. This is the world’s oldest oil and has 

been used as far back as 4000 years ago more particularly in the tropical regions of such as 

Southern Asia and Pacific, Africa, Central America.   

Chemical Constituents: Lauric acid, medium chain fatty acids (MCFAs), monounsaturated fatty  

acids (MUFA), Lauric acid, Myristic acid, Palmitic acid, Caprylic acid, Capric acid, Stearic acid, 

Caproic acid and Palmitoleic acid, Oleic acid, Linoleic acid and Linolenic acid  

இயாங்கலிதண்தனதண்தனவப்டபான்டம 

தபாயாங்குதச்திே்டபாம்மதயாண்ணாடெ”. 

சுவல-இனிப்பு:  ென்வ -ெேப்்:  பிிவு -இனிப்பு 

G. S. Vala et.al
 115

 reviewed that the coconut oil is wonderful massage oil and it is effective 

moisturizer on all types of skin without any adverse side effects.  Coconut oil massage delays the 

wrinkles and sagging appearance and helps in treating various skin diseases such as including 

psoriasis, dermatitis and eczema. Coconut oil prevents premature aging and degenerative disease 

due to its antioxident properties. The coconut has been reported to be an efficient wound healing 

agent. Nevin et al
116 

studied wound healing activity may be a cumulative effect of a variety of 

minor biologically active components and  showed much faster wound healing activity, by 

complete epithelization and increase of Pepsin-soluble collagen and glycohydrolase activities. 

Evangelista et al
117

 investigated the topical effectiveness of coconut oil on SCORAD index, 

trans-epidermal water loss. This oil was found its anti-inflammatory property was accredited to 

be responsible for its significant favorable effect in the management of dry eyes. 
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3.3.17 Aloe barbadensis Miller (குநபி) 

Aloe barbadensis Miller belongs to Alliaceae family known as Katralai or kumari commonly 

called as Indian Aloe which is succulent perennial herb. Leaves are fleshy serrated, triangular, 

sessile stem, broad at the base, pea-green in colour. Aloe is native to southern and eastern Africa, 

and commercially cultivated in India, the United States of America, and Venezuela which can 

survive in hot temperatures of 104̊F and with stand in below freezing temperatures.  

Chemical constituents: Anthraquinones, chromones, poly-saccharides, and enzymes. 

ததான்னாபகங்  கத்   புழுசச்ூமன   குடட்ச் 

அ்்் தக்ங் குண்்் என்னா்விட ்

படகுிக்கு திசச்ந் கிிச ்சமு 

ாகு ிக்கு ரு்டு. 

Medicinal Uses:  ாபக்,  கருபக்,  மூன்,   உண்ா்,  குண்்்,  

பி்கிிசா். 

சுவை-சிறுமகத்பு: த்வந-டத்்: பிபிவு-இணித்பு 

சசன்வக:  உாக்கி,  உடந்பநறி,   ீ்ன்பதாக்கி. 

Traditionally, Aloe vera is used both externally to treat wounds, minor burns, and skin irritations 

and internally to treat constipation, ulcers, diabetes, headaches,  immune-system deficiencies.
118

 

It is used as skin tonic against pimples and also for soothing the skin, and keeping the skin moist 

to help avoid flaky and harsh. It acts as antiseptic agent due to presence of lupeol, salicylic acid, 

cinnamonic acid. These compounds act inhibitory stroke on fungi, bacteria and viruses.
119

 The 

anti- oxidant protein, metallothionein are generated in the skin due to the external application of 

aloe which scavenges hydroxyl radicals reduces the production and discharge of 

immunosuppressive cytokines such as interleukin-10 and hence prevents suppression of delayed 

type hypersensitivity.
120

 Some researcher has been reported the reactions appeared to be 

associated with anthraquinone in this preparation.
121
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3.4 Varmam  

Varmam is the crown of primordial Siddha system of medicine originates in Tamil which is the 

most ancient living-language in the world described in Tholkappiyam (7000 BC). Lemurian 

continent also known as Kumari Kandam (50,000 BC – 16,000 BC) has been the first place to 

experience the existence of the origin of mankind. Tamil was the first language in Kumari 

Kandam which was engulfed by the sea except southernmost part of the Indian peninsula where 

the Varmam was left behind.  The Varmam is denoted by the names such as Vaasi, Puravi, 

Kattru, Uyir, Maigai, Pranan, Kalai, Swasam, Saram, Yogam, Param, Sivam
122

 Vayu, 

Sarvathma, kalam, Prakasamana kattru, Moochu, Akirana kentha aavi, Saivam, Aarubi.
123

 

Siddhars who have understood the meaning of Varmam given a poetic form around thousands of 

songs are offered. The history has been mentioned in the 41
st
 text of  Kai Mathirai Thiravukol.  

 

 

Varmam is an essential liveliness stream circulating inside the body manifestation of five 

elements (earth, water, fire, air and sky), three bio-humours (vali, azhal, iyam), ten vital airs 

(Thasa vayu), ten bio-energy transmitter pathways (Naadi), vital energy (Vaasi) and 
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Kundalini.
122,124,125,126

 Varmam points are in the body that acts as energy conversion batteries. 

These places where the Vaasi energy resides and activates both body and life-energy
127,123

 

located in the junctions of nerves,  muscles, bones and nadies
128

. Our ancient forefathers long 

ago had described about 72,000 nadis in the body and its action, location of each of them in their 

manuscripts. Varmam points for boosting the vital Pranan or Vaasi flow through the intricate 

Nadi which aid physiological functions of the body. Varmam points plays five actions which is 

commonly known as Varma penta activities such as regenerative longevity, saves from life 

threatening situation, treat the disease, it may cause for disease and death.  These points are 

controlled the life-energy flow and absorb the energy from organs or Varmam points and pump it 

to other organs or Varmam points systematically. Hence the roles of the Varmam points were to 

enhance the force that regulates the flow of the life-energy through the channels. Today’s 

scientific evidence is growing towards the sub microscopic energy channel, yet it is too young to 

comprehend the intricate nadi.  

 

Varmam text Varma Vilvisai enumerates 8000 Varmam points and Kumbamuni narambarai
 

describes 251 points. Ancient Siddha texts Pingala nigandu 
129

 says padu refers to brain and 

thodu refers to touch. Eight thodu varmams are connected to one padu Varmam which is directly 

connected to brain energy
130

 and serve as main energy storage points. Varmam classified into 

two types region (Kandam -5) and chakras (Aadharam- 6) from both is said to be 108 and further 

divided into which 12 are padu varmams and 96 are thodu varmams. The distribution of Varmam 

such as upper limb - 15, lower limb - 14, below the navel - 9, above the navel - 45 and above the 

neck - 25
.
 Varmam texts also mentioned based on the vayus such as vatha varmam (64), pitha 

varmam(26), silaethuma varmam(6)
131  
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Siddha texts said ‘Naadi’ is applicable to extends to energy streams of vital energy, pranan, 

Vaasi (not blood flow)
132.

 Three Naadis (Idakalai, Pinkalai and Suzgumunai) are given great 

emphasis when it comes to maintaining health which is connected to abanan, pranan and 

samanan vayus
133 

are important in the maintenance of homeostasis between vatham, pitham 

kapham.  Varmam points are constitutes principle naadis such as idakalai, pingkalai, suzhumunai 

naadi and main vayus Vatham, Pitham, Silaethumam in different proportions. Application of 

Varmam based on location, depth, width and pressure in a proper method to regulate the flow of 

Vaasi to neutralize Vatham, Pitham, Silaethumam’s imbalance to be tuned to management of 

diseases. Derangement of Vatham, Pitham, Silaethumam leads to disease which reflect in the 

Varmam points particularly imbalance in the vatham directly reflects the varmam energy since 

both are air flow that may reflect other parts of the body due to the derangement of bio-humours. 

Varmam serves as main therapy in the management of neuromuscular disorders through 

regulating the neuro transmitter flow and signal pathways and also as an adjuvant therapy for 

many illnesses relating to seizures, depression, menstrual disorders, respiratory conditions etc. A 

Varmam literature encompasses medicines which are unique, as the preparation and diffrered 

from commonly available Siddha medicines. To name a few, Kaaya thirumeni tailam, Kaaya 

sarvangam
,
 Kaaya rajangam tailam, Murivennai, Vasavennai etc

 134,135,136
., 

 

There are four types (Plate 3.3) of padu varmams are directly related with brain energy or Vaasi 

flow such as Thilartha Varmam (Suzhimunai – Sialthumam - Samanan), Nachathira Varmam 

(Pinkalai – Pitham- Piranan), Pidari Varmam (Idakalai – Vadham- Abanan) and  Kondai kolli 

Varmam (Thai Varmam). These are plays vital role in the brain functions if regulate properly can 

facilitate to progress the children with cerebral palsy. 
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Thilardha Varmam
137,139

 is located in the glabella the depth of a paddy seed. This is the one of 

the padu Varmam which is linked with suzhumunai naadi. This has a further link with 

Kondaikolli, Seerungkolli, Paala varmam, Choondi Kalam, Sanguthiri varmam, Kannadi kalam, 

Ottu varmam, Suruthi varmam. Therefore, stimulation of Thilardha kalam improves attention, 

concentration, vision and motor development in special children.  

 

Pidari Varmam
137,139

 is located in the sub-occipital region, just below the external occipital 

protruberance. Idakalai naadi is linked with this padu varmam. Therefore, stimulation of pidari 

kalam activates Idakalai naadi flow and aids in the physical and mental activities of special 

children. It serves as a core station to stimulate the functioning of major organs. Pidari kalam act 

as a gateway for the transfer of sensory and motor energy from the brain to other parts of the 

body and vice-versa. The application is, gently press and lift upward both the Thilardha kalam 

and Pidari kalam simultaneously. 

 

 Kondaikolli Varmam
138,139

 is located in the vertex of the head. Stimulation of this point 

activates the functions of five sense organs. This Varmam is the store house of five basic 

elements (panjabootham). As per Siddha concept, homeostasis of panjabootham regulates three 

life humours which in turn maintain good health. Hence, stimulation of kondaikolli regulates five 

sense organs which needed for the neuro and linguistic development in Cerebral palsy. 

 

Natchathira Varmam
138,139

 is located just away from the lateral canthus both eyes. Pinkalai 

naadi is linked with this padu varmam. Therefore, stimulation of this varmam activates pinkalai, 

piranan and pitham flow and aids the mental activities of special children. 
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3.5 Thokkanam 
140,141 

Thokkanam is a term derived from two words Thokku (Skin) and Anam 

(support/tones/heat/touch) which is one of the external therapy procedures in Siddha system of 

medicine. These procedures are worn for enhance rejuvenation and therapeutic use. Siddha text 

says the gathering points of muscles, nerves, joints and skin are places of flow of Vatham its 

depletion may leads to pain, altered tone, power, twitching, spasticity, rigidity, numbness, and 

neuritis. Vatham, Pitham and Kabam are responsible for creation, maintenance, destruction 

respectively. Thokkanam is also functional in diseases where derangement of Pitham and 

Silathumam. Hence Thokkanam plays major role in the neutralization of three vital humors. The 

humoral theory of Vatham is responsible for the physiological functioning of neuromuscular as 

well as musculoskeletal systems. Thokkanam focuses on treating diseases caused by kinetic 

force of the body. In a neuromuscular disorders derangement of Vayus such as Pranan, Abanan, 

Viyanan which can rejuvenate through Thokkanam.   

 

Thokkanam massage has consisted of nine categories. Each category has a vital role to cooperate 

in contributing to the overall Thokkanam sequence. The method includes Thattal (Tapotement), 

Irukkal (Squeezing), Pidithal (Compression), Murukkal (Kneading), Alutthal (Effleurage), Iluthal 

(pulling), Kaikattal (position of arm and flexion), Mallathuthal (supine position), Asaithal 

(vibration). Thokkanam is likely to be beneficial and measured important to whole body 

including all limbs. When performing Thokkanam procedure one should sure to practice safely, 

endeavoring to adhere to the specific guidelines, scope and ethics of the massage and have fun 

and be playful with the nine types of strokes and responsibility hold within fingertips.  
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Thattal (Tapotement)    

 Thattal (Plate 3.6) is the most used techniques in Thokkanam which is a frequent, rhythmical, 

percussive stroke of the superficial and deep tissues that is followed by quick recoil and an 

oscillation component as it includes percussive striking, the hands apply a rhythm or beat to the 

body. These kind of percussive rhythms applied using the palms, ulnar surface of the hands, the 

fists or cupped hands. The elbow performs small bending and straightening movements at the 

same time as the wrists are kept relaxed throughout the movement. The recurring stroke of the 

tissue with percussive serves to stimulate the underlying tissue, so far also induces a reflexive 

response on the whole body. 

 

Irukkal (Squeezing) 

Irukkal (Plate 3.7) is squeezing type of pressure and that can be applied equally well directly to 

the skin and the hands grasp, lift and squeeze the muscle or muscle group. Some time the smaller 

or individual muscles, squeezing may be applied using the thumb and fingers such as pincer-

grasp compressions then pull it a little and roll it in a small circle of back and forth.  

 

Pidithal (Compression)                      

Pidithal (Plate 3.8) consists of four components would be pushing, pinching, twisting and 

wringing.  Compression procedure consists of thumbs or knuckles applied to a particular surface, 

such as muscle, tendon or connective tissue. The intensity of pressure depends up on the varying 

density and tension within the tissues being compressed. Pidithal has effects on circulation, 

muscle resting tension, and rib cage mobility and used over the lymphatic nodes in manual 

lymph drainage to encourage lymphatic flow. 
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Murukkal (Kneading) 

Murukkal (Plate 3.9) is performed by the hands vary glide reverse and forward grasping and 

picking up and squeezing the muscle connecting the fingers and thumbs. This technique can be 

performed on calves, thighs, back and abdomen, arms.  Murukkal is comprised of circular 

motions synchronised with compression consists of short rhythmic circular movements of the 

finger pads, thumbs, palms or forearms. During the procedure the pressure increases to peak then 

reducing to complete the stroke.  

 

Alutthal (Effleurage) 

Alutthal (Plate 3.10) is a gliding manipulation of the superficial tissues which increase the local 

circulation and the underlying tissues get warmed in preparation for deeper manipulations. 

Alutthal are applied by using differing hand techniques depending on the requirement of 

treatment with the forearms, palms, finger tips, and side or the back of the hand. The hands are 

comfortable and the stroke is performed in a soft and rhythmic manner. It is usually moves distal 

to proximal in the direction of venous/blood/ lymphatic flow to enhance their effects.  

 

Iluthal (Pulling) 

Iluthal, (Plate 3.11) in this category of Thokkanam, strokes are used to pull and stretch the 

muscles of the trunk and legs. Iluthal is performed by getting both hands across to the distant 

side of the truSnk or limb. If one hand glides towards the midline of the trunk or limb at the same 

time as the other hand begins the same action. Iluthal is unusual in the sense that the direction of 

the procedure requires to pull back toward them rather than pushing the technique forward. The 

therapist can use their body weight to support with the depth of the procedure.   
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Kaikattal (Transverse or cross friction) 

Kaikattal (Plate 3.12) can be administered slowly or forcefully in a one-directional sawing 

‘backwad and forward’ movement to eventually break down, separate and numb the affected 

tissue or structure. This stage of Thokkanam may be painful to the person receiving it, and 

therefore care must be used when delivering this technique. The deep local compression on the 

muscle and then medially and laterally rotates the bone, creating transverse friction between 

bone and the tissue. The therapist’s elbow compresses the tissue and then rotates the children’s 

joint so that the transverse movement occurs.   

 

Mallathuthal (Supine rocking and tapping) 

This (Plate 3.13) type children would be placed in supine position and tapping is applied with 

slightly fingertips to delicate and sensitive areas such as the face, chest and arms with rhythmic 

alternating stroke. Rocking is accepted form of vibration which is rhythmic and applied with a 

deliberate full-body motion. It involves the up-and-down and side-to-side motion of shaking.  

This accomplishment the body as far as it will go and allowing it to return to its original position. 

 

Asaithal (Vibrations) 

Asaithal (Plate 3.14) is a technique that consists of periodic manipulations of the soft tissues 

which is a unique pattern of oscillation. This vibration can be quick, light and rapid, or slow, 

heavy and coarse. Vibration manipulations include a collection of strokes that comprise 

vibration, rocking, shaking and jostling. Asaithal strokes are useful for inducing a sense of 

relaxation. Tracing and tracking the patterns of these vibrations is one move toward to bringing 

balance and homeostasis to the body systems.   
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3.6 Standardization  

Standardization of poly herbal formulations is crucial in order to evaluate of quality of 

formulations, based on the concentration of their active principles, physicochemical, phyto-

chemical. The quality assessment of herbal drugs is of top importance in order to justify their 

acceptability in modern era.
142

 In order to have a good harmonization between the quality of raw 

materials, in process and the final formulations, it has turn into essential to develop consistent, 

precise and sensitive quality control methods using a mixture of classical and modern 

instrumental method. Standardization is an essential tool for ensuring the quality control of the 

herbal formulations.
143

 It is the process of prescribing a set of standards or innate characteristics, 

constant parameters, ultimate qualitative and quantitative values that carry an assurance of 

quality, efficacy, safety and reproducibility.
144 

 

Standardization of herbal formulations includes identification data of raw plants. It includes 

identification, botanical authentification, macroscopic, and if it’s essential microscopic 

examinations.  Testing of formulations as per approved Pharmacopoeial testing protocol (PLIM) 

identification of principle molecules by chromatographic techniques, assessment of purity by 

physico-chemical profile, assessment of strength by Safety through heavy metal profiling, 

microbiological limit test analysis, aflatoxins analysis, pesticides residue and biological activity.  

Macroscopic identity of formulations is based on evaluation such as shape, colour, odour and 

taste The phytochemical evaluation for standardization includes preliminary testing for different 

chemical groups and its quantification (e.g., total alkaloids, total phenolics, triterpenic acids, 

tannins), development of fingerprint profiles, multiple marker-based fingerprint profiles and 

quantification of important chemical active molecules.
145 
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Rancidification
146 

is the decomposition of fats, oils in Nei and Thylam preparation and other 

lipids by hydrolysis or oxidation and/or both. Hydrolysis will separate fatty acid chains left from 

the glycerol backbone within glycerides. These free fatty acids can then undertake further auto-

oxidation. Oxidation primarily occurs through unsaturated fats via a free radical-mediated 

process. These chemical processes can generate well reactive molecules in rancid foods and oils, 

which are accountable for producing unpleasant and noxious odors and flavors. These chemical 

processes may also destroy nutrients in formulations. Antioxidants are often added to fat-

containing formulations in order to retard the development of rancidity due to oxidation. 

Rancidification can be decreased, also by storing fats/lipids and oils in a cool, dark place with 

mild exposure to oxygen or free-radicals, since heat and light hasten the rate of reaction of 

fats/lipids with oxygen.   

 

 Refractive index
147 

of a medium is to calculate for how much the velocity of light (or other 

waves such as sound waves) is condensed inside the medium. It is the ratio of the speed of light 

in a vacuum to its speed in the substance. Refractive index is a basic physical property of a 

substance often used to identify a meticulous substance, confirm its purity, or determine its 

concentration. Refractive index is used to measure formulations such as solids, liquids, and 

gases. Most commonly it is used to calculate the concentration of a solute in an aqueous solution. 

A refractometer is the tool used to measure refractive index.  

 

Free fatty acids
148 

(FFA) result from hydrolysis of fats/lipids, oils due to the act of lipase 

enzyme. More number of FFA consequences due to the reason that Nei or Thylam preparations 

are damaged or become moisture. 
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Saponification value
149

 difined the number of milligrams of potassium hydroxide or sodium 

hydroxide necessary to saponify 1gram of fat under the conditions specified. It is a measure of 

the average molecular weight (or chain length) of all the fatty acids present in the given 

formulation. Saponification value is the directly proportional to the fatty matter content in the 

formulations.   

 

Iodine value
150

 is the collection of iodine in grams that is consumed by 100 grams of a chemical 

substance. One application of the iodine number is the evaluation of the amount of unsaturation 

present in fatty acids. This kind of unsaturation is in the form of double bonds which react with 

iodine compounds. In the presence of higher iodine number, the more unsaturated fatty acid 

bonds are in the fat formulation. It decreases the stability of drugs.   

 

Acid value
151 

is defined as the total of potassium hydroxide (KOH) in milligrams that is 

necessary to neutralize one gram of chemical substance. The acid number is evaluation of the 

amount of carboxylic acid groups in given chemical compound, such as a fatty acid/lipids, or in a 

mixture of compounds as oil/fats/lipids rancidify, triglycerides are converted into free fatty acids 

and glycerol, causing an increase in acid number.  

 

Unsaponifiable matter
152 

is defined as the non fatty substances other than glycerides and fatty 

acids that remain soluble in the fat. In order to ascertain whether any formulations constituent 

other than fats has been transferred from the drug during processing estimation of unsaponifiable 

matter is performed because it is assumed that the active ingredient from the raw drugs passed 

into the Oil/ Nei under the condition it is prepared. 
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3.7 HPTLC 

Separation of active components from the herbal formulation is the important step to enable 

identification and bioactivity evaluation. Chromatography is a powerful analytical tool suitable 

for the isolation and quantitative analysis of a considerable number of compounds, even from a 

complex formulation. These techniques contain paper chromatography (PC), thin-layer 

chromatography (TLC), gas chromatography (GC), HPLC, HPTLC, and capillary 

electrophoresis (CE). TLC was the most common, flexible method of choice for herbal 

formulations analysis before instrumental chromatography tools such as GC and HPLC were 

established.  TLC is used widely in the phytomolecules analysis of herbal formulations because 

It enables fast analysis of herbal formulations with minimum sample, It provides qualitative and 

semi quantitative results of the resolved compounds. HPLC fingerprinting consist recording of 

the chromatograms, preservation time of individual peaks and the absorption spectra by different 

mobile phases
.153

 

 

Among the modern herbal standardization analytical tools HPTLC is a commanding analytical 

instrument equally suitable for qualitative and quantitative standardization analytical tasks. 

HPTLC is playing a vital role in today herbal formulations analysis, and it is not in competition 

to HPLC but as a harmonizing method. One of the most noticeable orthogonal features of the 

two tools is the primary use of inverted phases in HPLC versus unmodified silica gel in HPTLC, 

follow-on in partition chromatography and adsorption chromatography correspondingly. Unlike 

other methods, HPTLC produces visible chromatograms complex result about the entire 

formulations is available at a glance. Multiple poly herbal formulations are seen simultaneously, 

So that reference and test formulations can be compared for identification. Unique and 
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differences are immediately obvious and with the help of the image comparison. HPTLC is one 

of the highly sophisticated tool techniques based on the complete capabilities of TLC. It is most 

flexible, consistent and cost effective isolation technique. The advantage of HPTLC are 

automation, hypenation, full optimization, discriminating detection principle, minimum sample 

preparation, scanning, and so on enable it to be powerful analytical instrument for 

chromatographic information of complex mixtures of poly herbal formulations.
154 

The 

advantages of using TLC/HPTLC to construct the fingerprints of herbal medicines are its 

versatility, simplicity, specific sensitivity and high velocity, simple sample preparation. Thus, 

HPTLC is a suitable technique of determining the quality and possible standardization of herbal 

products.
155 

 

In TLC fingerprinting, the data that can be recorded by a high-performance TLC (HPTLC) 

scanner consists of chromatogram, retardation factor (Rf) values, the color of the isolated bands, 

their absorption spectra, λ max and shoulder inflections of all the determined bands. HPTLC has 

been investigated for concurrent assay of several components in polyherbal formulations. It has 

been significant reported that many samples can be run simultaneously by use of a lesser 

quantity of mobile phase compared than in HPLC.
156

 HPTLC is the recognizable fingerprint 

mostly used to investigate the compounds which is having low or moderate polarities. HPTLC 

technique is extensively used in the pharmaceutical industry for standardization process, 

identification and detection of adulterants and active molecules, substituent in the herbal 

formulations and also helps in the recognition of pesticide content, mycotoxins and in quality 

control of herb formulations 
157 
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3.8 Safety and Efficacy  

Assessment of the safety of herbal formulations, therefore, is the first main concern in herbal 

research. Formulations based on herbs are commonly regarded as safe based on their long-

standing use in various systems of medicines and cultures. However, there are some reports of 

adverse events after consumption of herbal formulations. In more number of reports, the toxicity 

has been traced due to contaminants and adulteration. However, some of the plants toxic 

properties are used in traditional formulations for therapeutic purpose. As a whole, herbal 

formulations might have a risk of adverse effects and drug-drug interactions if not properly 

prepared or assessed.  Assessment of the safety of herbal formulations, therefore, is the main 

concern in herbal research.  These are a variety of approaches to the evaluation of safety of 

herbal formulations. The toxic effects of herbal drugs may be attributed mainly such as innate 

toxicity of phytomolecules and ingredients and manufacturing, preparation malpractice and 

contamination.  Evaluation of the toxicity studies of herbal constituents of formulation requires 

detailed phytochemical and pharmacological studies.
158 

 

Potential contaminants of herbal formulations include microorganisms, fumigation agents, 

microbial toxins, aflatoxins, pesticides, radioactivity, and the presence of toxic compounds of 

heavy metals.
159 

Some of these contaminants highlight the need for good control of raw drugs 

and the prepared formulations and emphasize the importance of good manufacturing practice. 

Agrochemicals are used to defend the plant from the raw plant material.
160 

Toxicity evaluation 

also is required because the analysis alone is unlikely to disclose the contributions to toxicity 

itself. In assessing toxicity of an herbal formulation, the dose chosen is important.
161
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Toxicity studies required to reveal the contributions to toxicity of herbal formulations. In 

assessing toxicity of herbal formulations, the dose chosen is very important. Toxicity assessment 

involves techniques such as in vivo techniques, in vitro techniques, cell line techniques, 

microarray and other modern techniques and animal studies. The issues of deviation from 

conventional pharmacological approaches remain a problem, along with the consequences of 

using the incorrect source herbs or ingredients, variable content of active constituents, and a 

narrow therapeutic effect with herbal medicines.  

 

Safety toxicological research and testing helps to live safely and predict benefit from herbal 

molecules whereas avoiding harm. The amount of any substance or molecules will have no 

obvious effect on normal biological process and is considered safe. Some doses have positive 

effects but increasing exposure will, at some point cause injurious effect and substance believe 

toxic at that level
.162

 Toxicity testing is carried out to get information on the biological and 

mechanism of action of the formulation. The information generated by the evaluation is used in 

hazard identification and risk management of the drugs. Preclinical studies of herbal 

formulations provide scientific validation for their use and prove that they are safe and 

efficacious
.163

 The concern related to toxicity and safety analysis of herbal drugs is for safety 

purposes. All herbal drugs involved in the research should be devoid of any toxicity.
164 

Acute 

and sub acute toxicity testing is evaluated to get details regarding its safety and further assess 

biological activity and mechanism of efficacious action of the drug.
165  

 

As 4th century BCE, Aristotle in his well-known book Organon defined the essence of scientific 

knowledge.
166

 According to him, to generate scientific knowledge, it is essential to critically 



49 
 

scrutinize an event as well as study its cause. Thus, in modern medicine era, it is not only 

sufficient to demonstrate that an intervention works, it is also necessary to explain how it works. 

Science starts with surveillance, but that alone does not make science. The same rules are valid 

for herbal formulations and conventional therapies. Although the preferred or expected health 

outcomes of different treatments will differ, how evidence of the efficacy of each treatment is 

gathered is basically the same. Herbal formulations are inherently differed from 

conventional/modern pharmacological treatments, but currently there is no way to evaluate their 

efficacy other than by currently used modern clinical trial methodologies, in which efficacy is 

assessed by clinical, laboratory, or diagnostic outcomes: Clinical outcomes include parameters 

such as enhanced morbidity, decreased pain or discomfort, improved appetite and weight gain, 

decreased of blood pressure, reduced of tumor size or extent, and improved quality of life. 

Laboratory and other diagnostic  parameters such as reduction of blood glucose, increased 

hemoglobin status, reduction of opacity as calculated by radiological or imaging techniques, and 

improvement in electrocardiogram (ECG) findings etc.  Implementation of a standardized 

approach for the traditional medical practitioners and collection of the prospective clinical data 

necessarily creates an interventional design which, if planned and designed properly, may closely 

resemble single-blind randomized clinical trials. Although randomized clinical trials are 

relatively difficult to be implemented in the case of traditional herbal medicine, they are not 

ruled out assessing the efficacy of these herbal products. Data from clinical studies may provide 

sufficient scientific and ethical validity, but acceptance of this protocol needs a paradigm change 

in the methodology of clinical evaluation as understood in conventional medicine. 
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3.9 Envagai Thervugal (Eight fold examination) 
167 

   “ ாடி திச் ாிந் மாழிவிழி 

   ன் மூத்ி் ருத்ுாயு்” 

  “ம்குறி ிநமாணி விழிாவிருன் கைை்குறி”  -தக ்   

    

The methodology of diagnosing disease in Siddha system shows uniqueness in its principle. The 

eight methods of diagnosis are Naadi (Pulse), Sparisam (Palpation), Naa (Tongue), Niram 

(Color), Mozhi (Voice), Vizhi (Eyes), Malam (Feces) and Neer (Urine). All these together 

constitute ‘Envagai thervugal’.   

3.9.1 Naadi (Examination of pulse) - நாடி பாரக்்கும் வகக 

“இடுமண்ந ாடிைப்தாை்்கு் கைகை ்தைளு 

 ண்ணமண்நான் டுவின் ீவித்பிண்தண 
அடுமண்ந அடு்வின் தாதிா் விகன 
 அத்ததண இளு்பிண்பு சு்டுவிலிளுத்ு 
உடுமண்ந தூ்டுவிலிளுத்ு அத்தான் 
 உ்மாரு அங்குடட் விகனீ விை்ைத்ின் 
தடுமண்ந சீதாதி அங்குனதா ப்பி 
 தா்விட மூண்று் சு்தாை்்கு் கைத 
கைண்ண ாது எ்கா் பி்் 
 பகமாண்று அ்ங்ைான் பா்ிந்கின் 
தகைமன்கன ாடிைளு ்மா் பன்கன 

 த்தாண்சுைமாசருரூதை ்கூறுமசாண்தணண்” 

- அைத்ி ்ைணை ி 100 

The pulse Diagnosis is a unique method in Siddha Medicine and examined in male for right and 

female for left radial artery. By keenly observing the pulsation, the diagnosis of disease as well 

as its prognosis can be assessed clearly. Naadi is nothing but the manifestation of the vital energy 

that sustains the life with in our body. Naadi plays a most important role in Envagai thervu and it 

has been considered as foremost thing in assessing the prognosis and diagnosis of various 

diseases. Any variation that occurs in the three humors is reflected in the Naadi.  

Vali- Tip of index finger,  Azhal- Tip of middle finger,   Iyyam- Tip of ring finger 
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மூவககயும் மாத்திகர அளவும் 

 

“ங்கி ா் ாத்ிக எண்நாகின் 

ங்கி பி்் ண்ணின் அகாசி 
அங்கு் ைத்ாண் அடங்கித ைாதனாடின் 

பிங்கி சீை்்குத் பிசமைாண்று பன்கனத“ 

- தா் ாடன் முன் தாை் 

-  

 The pulse is measured in wheat/grain expansile heights. The normal unit of pulse 

diagnosis is 1 for Vali(Vaadham), ½ for Azhal(Pitham) and ¼ for Iyyam(Kabam). 

 

நாடி நகை 
“ாகினண்ணங் தைாழி மமனண டை்கு் ா் 

கி ாகடக்ட மகமண டை்கு் பி்் 

ததாகி கப தா்பு ததானா் தசத்ு்ாண்” 

- தா்ாடன் முன் தாை் 

-  

Pulsations are compared to the gait movements of various animals, reptiles and birds. Vali   -

Swan and peacock, Azhal - Tortoise and Leech, Iyyam - Frog and Serpent 

 

3.9.2 Sparisam (Examination by touch) 

தமுடதண ாத்ிண் தச்ானு் 
 தக்ா்ை ்குபி்த்ு சின விடத்ிதன ாண் 
ாமுடனு டட்மு ்துடிதுடித்பு 
 றுவுனா் பி்த்ிண் தை ்ானு் 
தாத வுடட்ாமருை்கு ்மபிா் 
 தசத்ுத்ிண் தைது குபி்த்ிருை்கு் 
தா மா் தைது தனாநாகு் 
 தித்ு மாடட்ு ்தைக்த் தா்த்ுத் தததச      - ை்ணுசாப  
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In Vadham disease, some regions of the body felt chill and in some areas they are hot, In Azhal 

feels heat, in Kabam chillness can be felt and in Thontham altered sensations occur. 

 

3.9.3 நா (Examination of tongue) 

In Vali derangement, tongue will be cold, rough, furrowed and tastes pungent, in Azhal red or 

yellow and bitter taste sensed, in Iyyam, pale, sticky and sweet taste lingering, in depletin of 

Thontham, tounge will be dark with raised papillae and dryness. 

தனாண ருசிறியு் ாவிண் கூந்கநத் 
 தைக்ிண்தநண் ாதாகி மண்நண் ாவு 
ைனாை மடித்ு ைறுத்ிருை்கு டத்தான் 
 ை்டு மைாப்ா் பி்தாகிமண்நண் ாவு 
னமுந சித்ு தசம்சண்றிறுை்கு் டப்ினா 
 சிதனத்ுதாகி மண்நண் ாவு 
னணிலுந்நமுதி தாை்ப் மசாண்ண 
 ண்கடி டித்ு மளுத்ிருை்கு்தாத           -  ை்ணுசாப  

 

3.9.4 Niram (Examination of complexion) 

Vali, Azhal and Iyyam, the colour of the body will be dark, yellow or red and fair respectively. 

மூண்நாகு் ாபி் சிதனத்ு ்ான் 
 பகு்முந ்மாத்ி் தாகி தை் 
தாண்நா சீ வுஷ்ங் ைானமூண்று ்
 மாகுத்ண்ாண் திதைத்ி ணிநக்ை ்தைளு 
ஊண்நா ாவுடன் ைறுத்ுை ்ைாணு் 
 ஊிபி் முடன் சித்புத் தசுகைாணு் 
ததாண்நா கவுடன் ம்க தாண்று் 
 மதாருத்ு ்மா் தாைவுடந் கிந்கந மாை்கு் 

-ை்ணுசாப த்தக கத்ி்                                  -ை்ணுசாப 

  

3.9.5 Vizhi (Examination of Eyes) 

In Vali diseases the tears are darkened and excessive tears (epiphora), in Azhal – yellow, Iyya – 

whitish, Thontha - multi coloured, inflamed and reddish. 
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“உ்கா் ை்குறித்தகை ்தைப் ா் 

 உந்நவிழி ைறுத்ுமாத்ு ீறுங் ைாணு் 
்கமனாத் பி்தாகி மண்நண் ை்ைப் 
 சாத்ாைத் தசுகசித் ததறுங்ைாணு் 
்கமனா கதாகி விழிைப் ானு் 
 பாண ம்கிந தா ா் 
தி்கமனா ்மா்தாகி மண்நண் ை்ைப் 

 தீடட்ுா் தனிநமண் நகந னாத            -ை்ணுசாப  

 

 

3.9.6 Mozhi (Examination of voice) 

In variation of Vali, Azhal and Iyyam the voice will be medium, high and shrill / low pitched 

respectively. By the voice, the strength of the body can be assessed. 

தாத்்தாண் ாதாகி மண்நண் ா்க் 
 தை்குா்ச ்சச் ாமருை்கு் 
தசத்்ததுாண் பி்தாகிமண்நண் ா்க் 
 மசத்தை்தைாப மதனத்ுத யுநத்ிருை்கு் 
ந்ததுாண் தாகி மண்நண் ா்க்  
 மபிாைச ்சிறுத்ிருை்குபன்தாகு் 
தைசந்ைத ம்மூண்று ்மா்ாகின் 

 கூசாந் தனவிா் ததசுாத    -ை்ணுசாப  

 

3.9.7 Malam (Examination of feces) 

In excacerbated Vali, faces is hard, dry and black in colour, In Azhal vitiation, it is yellow. 

In Iyyam disturbances it is pale,   In Thondham, it is mixture of all colours. 

எை்குத ா தா் னக்த் தாை்்கின் 
 உை் ன் ைறுகித ைறுத்ிறுை்கு் 
பை்ைபி் தா்னக் யுந்று தாை்்கின் 
 பகு் சித்புடண் தசுக ானு் தாண்று் 
ககுகப ாதணதை கப தாை் 
 னதுாண் ம்கணிந ாமறுை்கு் 
தை்குா ம்மூண்று ்மாத்ித் தாகின் 

 தைருபண் ிநங்ைப் கை தித்ு ைாணு்  - ை்ணுசாப  
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3.9.8 Moothiram (Examination of urine) 

In Vali disease the urine is darkened, In Azhal disease it is reddish in colour, In Iyya disease it is 

whitish in colour, In Thontha disease it is multi coloured. 

ஏங்கி ாத்ாை்்கு ீவ்ிழுங் கு்ா தகை்கிண்ந 
 பூங்மைாடி ைறுத்ு மாத்ு சிறுத்ுடண் மதாருப வீழு் 
தாங்குடண் பி்தாை்்கு் தசி ீ ்சித்ு ைாடட்ி 
 ங்ைத ைறுை்ைாை ித்ுடண் ைடுத்ு வீழு் 
வீழுத சிதனந்தணத்ா ்ீை்்கு் விப்தை ்தைபா் 
 ாளுத மளுத்ுகநத்ு ன்மதந வீழுங் ை்டா் 
ாப்விழி ாதணமா் தாைாணிடை்்கு ்ாதண 

 ாளுீ ்தனிந்ா மணணத சாந்றி தணாத         -ை்ணுசாப  

                    

ததரர ்நீரக்ுறி, நநய்குறி 

“அருத்ுாறிமு் அவிதாா் 

அஃைன் அன்ன் அைானவூண் வி்்ந் 
குந்நபருத்ி உநங்கி கைகந 
ஆடிை்ைனச ்ாவித ைாது மத்  
மாருமுகூ்்ை ்ைகனை்குடத்டு ீிண் 

ிநை்குறி ம்ை்குறி ிறுப்ன் ைடதண”          -  தக ்

                              

Theraiyar described urine examination and stages of health. He had explained about the colour 

and consistency of the urine in vitiated humor and disease (Neerkuri). He also emphasized the 

spreading nature of a single drop of oil on the surface of the urine indicating the imbalance of 

specific dosham and prognosis of disease (Neikkuri). 

 

Neerkuri 

“் ீை்்ைி கட ் தக ஞ்சமனண் 

கநத்ிலுபக கநகுது முகநத” 

Five characters of urine such as colour, consistency, odour, foam and deposits. 
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Colour of the urine: Normal urine is straw colored and odourless. The time of the day and food 

taken will have an impact on the colour of theurine. 

 

Colour of the urine in diseased condition: Yellow colour (Similar to straw soaked water)-  

Indigestion,  Lemon colour -  Good digestion, Reddish yellow -  Heat in body, Colour similar to 

flame of forest red or flame coloured -  Excessive heat, Colour of saffron -  Extreme heat 

Neikkuri 

அமண ீ்டிணஃதை ா் 

ஆழிததான் தவிண் அ.ஃத பி்் 

மும்ாத்ு ிந்கிண் மாழிண் ைதத   - தண்  

 

Aravu (Snake Pattern of spread) indicates Vali disease, Aazhi (Ring Pattern of spread) indicates 

Azhal disease, Muthu (Pearl Pattern of spread) indicates Iyya disease, In Neikkuri, the rapid 

spread of oil drop; Pearl beaded andSieve type of spreading pattern indicates incurable state of 

the disease. Fromthis, we can assess the prognosis by the Neikkuri. 

Indications of spreading pattern of oil: Lengthening- Vali, Splits  - Azhal, Sieve - Iyyam, 

Stands as a drop - Poor prognosis, slowly spreads - Good prognosis, Drop immerses into Urine- 

Incurable disease 

 

3.10 The Uyir Thathukkal 

The physiological units of the human body are Vali (Vatham), Azhal (Pitham) and Iyyam 

(Kabam). Accordingly Vali is formed by the combination of Vali (Air) and Aagayam (space). 

Azhal is formed by Thee (Fire). Iyyam is formrd by Mann (Earth) and Neer (Water). This is these 

three humors are in the ratio 4:2:1 in equilibrium which is a healthy normal condition. Vadham, 

Pitham and Kabam are divided into 10 (Ten), 5 (Five), 5 (Five) types respectively.  
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Vaadham - Piranan (Uyir kaal) is responsible for the respiration of the tissues, controlling 

Knowledge, mind and five sense organs and digestion of the food taken. Abanan (Keel nokku 

kaal) lies below the umbilicus. It is responsible for the downward expulsions of stools and urine, 

ejaculation of semen and menstruation. Viyanan (Paravu kaal) is responsible for the motor and 

sensory functions of the entire body and the distribution of nutrients to various tissues. Uthanan 

(Mael nokku kaal) originates at Utharakini. It is responsible for digestion, absorption and 

distribution of food. It is responsible for all the upward movements. Nadukkaal (Samaanan) is 

responsible for the neutralization of the other 4 Vaayu i.e. Piranan, Abanan, Viyanan and Uthanan 

and responsible for the nutrients and water balance of the body. Naagan is a driving force of eye 

balls and responsible for movements.  Koorman is responsible for the opening and closing of the 

eyelids, vision and also for yawning. Kirukaran is responsible for the salivation of the tongue and 

also nasal secretion. Responsible for cough and sneezing and induces hunger. Devathathan 

aggravates the emotional disturbances like anger, lust, and frustration etc. In emotional 

disturbances influence to a great extent the physiological activities.  Dhanancheyan is expelled 3 

days after the death by bursting out of the cranium. It causes edema, plethora and abnormal 

swelling.  

 

Pitham - Aakkanal (Anala pitham or Pasaka pitham -The fire of digestion) lies between the 

stomach and the intestine and causes digestion and dries up the moist ingested substance. Vanna 

eri (Ranjaga pitham - Blood promoting fire) lies in the stomach and gives red colour to the chyme 

and produces blood. It improves blood.Aatralanki (Saathaga pitham – The fire of energy) gives 

energy to do the work. Ulloli thee (Prasaka pitham, fire of brightness) gives colour, complexion 
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and brightness to skin.Nokku Azhal (Alosaga pitham, fire of Vision) It lies within the eyes and 

causes the faculty of vision. It helps to visualize things. 

 

Kabam - Ali Iyyam- Avalambagam is placed in Heart and controls all other types of Iyyam. 

Neerpi Iyyam – Kilethagam is located in stomach and gives moisture and softness to the ingested 

food. Suvai kaan Iyyam-Pothagam is located in tongue and responsible for taste.Niraivu Iyyam – 

Tharpagam gives coolness to the eyes.Ondri Iyyam – Santhigam gives lubrication to the bones 

and joints. 

3.11 Udal Thathukkal  

Udal Thathukkal is the vital physical constituents of the body and constituted by the basic five 

elements. Three vital humuors such as Vali, Azhal and Iyyam are in 7 constituents. The intake 

food converted to udal thaadhu in which the intake food is converted to saaramin the first day, 

and then it converted to chenneer in the second day, oon, kozhuppu, enbu, moolai and 

sukkilam/Suronitham respectively in the following days. So in the seventh day only the intake 

food goes to the sukkilam/suronitham. 1. Saaram gives mental and physical perseverance. 2. 

Senneer imparts colour to the body and nourishes the body.  3. Oon gives shape to the body 

according to the physical activity and plasters the skeleton to give the body a plump appearance. 

4. Kozhuppu lubricates the joints and other parts of the body for smooth functioning. 5. Enbu 

supports the frame and responsible for the postures and movements of the body. 6. Moolai 

occupies the medulla of the bones and gives strength and softness to them. 7. Sukkilam/ 

Suronitham are responsible for reproduction. 
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Thinai (Land)  

There are five types of thinai (land) described in the Siddha literarure all lands are their own 

charcters and diseases. 1. Kurinchi - Mountain and its surroundings - Hilly terrain and people 

living in this land suffered by Kabam diseases, 2.Mullai- Forest and its surroundings - Forest 

ranges and people living in this land suffered by Pitham diseases, 3. Marudham - Farm land and 

its surroundings - Cultivable lands, people living in this land may not or less suffered diseases 

and three humours maintain eqaulibrium. 4. Neidhal - Sea shore and its adjoining and people 

living in this land suffered by Vadham diseases 5.  Paalai- Desert and associated areas and 

people living in this land suffered many diseases since the humors may not maintain their 

equilibrium. 

 

Kaalam (Seasons) 

Ancient Tamil literature divided a year into six different seasons known as Perumpozhudhu. 

Kaarkalam means rainy season (August 16 - October 15), Koothir kalam means post rainy 

season (October 16 - December 15), Munpani kalam means winter season    (December 16 - 

February 15), Pinpani  kalam means post winter season   (February 16 - April 15), Ilavenil kalam 

means summer season (April 16 - June 15), Mudhuvenil means post summer season  (June 16 - 

August 15) 

 

Kanmenthiriyam   (Motor organs) 

There are five Kanmenthiriyam in our body such as Vaai (Mouth) is responsible for speech and 

relation with Space, Kaal (Leg) is responsible for walking and concordance with   Air, Kai 

(Hands) is responsible for Giving/taking and concordance with of Fire, Eruvaai (Rectum) is 
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responsible for excreta is removed in association with Water, Karuvaai (Sex Organs) responsible 

for sexual acts are carried out in association with the Earth. 

 

Pori and Pulangal (Sensory organs and its functions) 

Five elements such as Mann (Earth), Neer (Water), Thee (Fire), Kaal (Air) and Aagayam (Space) 

are responsible for the functions of porigal (sensory organs). There are five porigal and its 

functions are called pulangal (functions) in our body such as Mookku (Nose)  is a structural 

component of Earth and its function is smell, Naakku (Tongue) is  a structural component of 

water and its function is taste, Kan (Eye) is  a structural component of fire and its function is 

vision, Thol (Skin) is a structural component of air and its function is touch, Kadhu (Ear) is a  a 

structural component of space and its function is hearing.                    

 

Gunam (Three Cosmic qualities)  

There are three types of Gunam described in Siddha. There are such as Sathuva Gunam 

(Characters of Renunciations or Ascetic Virtues) The grace, control of sense, wisdom, penance, 

generosity, excellence, silence, and truthfulness are the 8 traits, Raso Gunam (Characters of 

Ruler) Enthusiasm, wisdom, valour, virtue, offering gift, art of learning and listening are the 8 

traits, Thamo Gunam (Carnal and Immoral Characters) Immortality, lust, killing laziness, 

violation of justice, gluttony, false hood, forgetfulness and fraudulence. 
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3.12 Clinical Efficacy parameters  

3.12.1 Spasticity 

Spasticity is neurological impairment follow-on from abnormal central nervous system control 

on skeletal muscle.
167

 In 1980 Lance defined „Spasticity is a kind motor disorder described by a 

velocity-dependent increase in tonic stretch reflexes, with exaggerated tendon jerks resulting 

from hyperexcitability of the stretch reflex, as one component of the upper motorneuron 

syndrome‟.
168 

However, more recently an alternative broader definition „Spasticity characterized 

by disordered sensory motor control, resulting from an upper motor neuron lesion, presenting as 

sporadic or continued involuntary activation of muscles‟.
170 

Spasticity is caused by a loss of post- 

and pre-synaptic inhibition of alterations in motor neuron properties, such that the muscle 

becomes overactive when stretched.
171 

Reduced reciprocal inhibition in the spinal cord between 

antagonist and agonist muscles is commonly reported but is normal in children with CP
.172

 This 

suggests that a central nervous system lesion acquired during development may have different 

effects from those acquired as an adult. The increased muscle tone produced by spasticity will 

lead to an increase in the stiffness of a limb and interfere with movement.
173 

Spasticity in a 

growing child is felt to contribute to the development of secondary impairments such as muscle 

contractures and bony deformity.
174

 Spasticity may however aid stability and people can use the 

support it generates to aid anti-gravity activity and walking. Ashworth has described an ordinal 

grading scale for resistance encountered during such passive muscle stretching. Modified 

Asworth Scale
.175

 used method that has been recommended for measuring muscle spasticity 

involves manually moving a limb through the range of motion to passively stretch muscles. 
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3.12.2 GMFCS 

Gross Motor Function Classification Scale (GMFCS) can be applied to children with disability 

on the children's ordinary motor function, particularly with regards to hearing, visual following, 

vocalization, head centering,  head position, head balance and generally requires no additional 

assessment from the clinician.
176 

The clinical observation of GMFCS has been confirmed 

throughout a number of different research programs during the last decades, and has mainly been 

used in observational and experimental research. This has been developed by Palisano and 

colleagues (1997), to supplement and provide an indication of the patterns of functional 

disability in children with cerebral palsy. This is an observational evaluative tool designed to 

measure change in motor skills over time in children with cerebral palsy. The GMFCS allows 

setting rehabilitation goals for each motor level in various age groups.  Since its development in 

1997 it is now one of the most appreciated and frequently used clinical scale in both the clinical 

and research setting for children with cerebral palsy, particularly in evaluating the effects of 

management procedures
.177

 The child's functional ability is classified into five levels, from I to V 

which level I is the most independent, to level V, which is the most dependent. The average 

gross motor development for children with cerebral palsy can now be predicted according to 

their GMFCS score and found to be stable over time until at least the age of 12 years.
178 

This 

scale has also been instrumental providing the indication of longitudinal motor development.
179 

However
, the GMFCS does present valuable prognostic information assist clinicians in determining 

the optimal time for different therapeutic procedures. Furthermore, the GMFCS evaluates 

independent attainment of motor functions; improve gross motor ability over the years through 

increased stamina, balance, and quality of motor control.
 180
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3.12.3 Muscle Tone 

"Muscle' tonus' has been described of different ways. However, there is no such single property 

of muscle as its tonus.  Rather Tonus is a convenient term, which includes many different 

properties such as elasticity, viscosity, and muscle reflexes," according to the writings of Fenn 

and Garvey in 1934.
181

 Muscle tone is characterized by the stiffness or resistance against the 

passive movement and even when resting silently, muscles have some tone.
182

 A common 

misunderstanding, still taught by Guyton and others, is that, “Even when muscles are at inactive, 

a certain amount of stiffness habitually remains are called as muscle tone. Since muscle fibers do 

not contract without a movement potential to stimulate the fibers skeletal muscle tone results 

completely from a small rate of nerve impulses coming from the spinal cord” 
.183

 Basmajian and 

Deluca
184

 reported in 1985, “Muscular” “tone” is a helpful conception if we keep in mind that at 

without movement a muscle relaxes quickly and completely. Walsh
185

 provides a historical 

review behind the misinterpretation that resting muscle tone depends on consistency, 

extensibility, passivity and a low-level tonic discharge of motor neurons. It is usually approved 

that cerebral palsy related alterations in the muscle and tendon, which cause further functional 

deficits, occur after the development of neural symptoms such as spasticity
.186

 Muscle tone is 

ranges between paralysis to spasticity. While paralysis, a complete lack of motor neuron activity, 

other muscular tensions in the wide range of muscle tone are seen. The cerebral palsy associated 

abnormalities in the morphology of the spastic muscle are considered to be the cause of 

increased spastic muscle stiffness, reduced functional movement will reduce load bearing and 

muscle stretch. However, in spite of increased muscle stiffness being the beginning for several 

therapeutic interventions, relatively few studies have quantified the mechanical properties.  
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3.12.4 Dynamic Gait Index 

Gait (walking) is characterized by cyclic motion of the lower limbs due to a recurring pattern of 

angular joint movements. Walking has been defined as „a method of locomotion involving the 

use of the both legs, alternately, to provide support and propulsion with at least one foot being in 

contact with the ground at all times‟. As contrast to the walking process, gait is defined as „the 

manner or style of walking‟.
187

 Due to the repeated motion of the legs walking can be further 

divided into cycles, phases and sub-phases that repeat themselves, this process is known as the 

gait cycle. Walking comprises of stance phase and swing phase. Stance phase (60%) refers to the 

period when the foot is in contact with the ground and swing phase (40%) describes the time 

when the foot is travelling forwards off the ground. Children with spastic cerebral palsy can 

present with several different types of walking such as stiff knee gait (delayed and/or reduced 

peak flexion in swing phase), crouch Gait (greater than 30 degrees knee flexion in stance phase), 

equinus Gait (toe walking), jump gait (excessive knee flexion at initial contact followed by 

extension later instance).
188

 Children with cerebral palsy walk with a stiff knee gait which is 

characterized by reduced knee flexion during the swing phase associated with reduced walking 

speeds
189 

and increased incidence of tripping and falls. As reviewed in the gait index in cerebral 

palsy, there are a variety of surgical options and traditional treatment procedures available to 

address the gait level surface, change in gait speed, gait with horizontal head turns, gait with 

vertical head turns, step over obstacle, step around obstacles observed in gait; however, treatment 

outcomes are uneven. Clinicians and few researchers have investigated the general effectiveness 

of various traditional medicine treatments for dynamic gait index and they found the largest 

improvement in gait function.  However, more research need  and that outcomes will be more 

consistently positive. 
190 
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3.12.5 Manual Ability Classification System (MACS)  

A MAC was organized to analyze children with cerebral palsy use their hands in everyday 

situations, and to evaluate the cooperation between both hands. It is a five level classification 

system based on the child‟s fine motor function.
191

 MACS was developed as a straight reply to 

the GMFCS in order to have a more accurate measuring instrument for the fine motor control in 

order to “broaden the functional perspective of cerebral palsy  beyond gross motor issues”. It was 

extremely vital to autonomously classify fine and gross motor function, as there is no equivalent 

between these abilities in children with cerebral palsy, and that merely the gross motor function 

would not give the entire clinical picture.
192

 Structure of the MACS has firmly been similar on 

the structure of GMFCS in order to build it clinically significant.
193

 There are no age restrictions 

in the system. Instead, age appropriate objects and activities are taken into contemplation when 

assessing at how a child performs bilateral simultaneous hand movements. It is a valid, reliable, 

and stable system for children between the ages of 4 to 18 years.
194

 MACS has been confirmed 

that there is moderate dependability  in children 1–5 years of age, though dependability in infants 

(less than 2 years old) is lower than in children aged 2–5 years.
195

 It follows the description of 

Penta et al. on manual ability as: “the ability to handle daily activities that need the use of the 

upper limbs, whatever the strategies involved, which can be observed from activity 

performance”.
196

 Researchers came to the finale that the classification system offers applicable 

and consistent method about the manual ability of children with cerebral palsy, after comparing 

parent‟s reports and health care professionals.
197

 MACS seem to be of great value in assessing 

fine motor abilities, a field that has traditionally to be a great asset in order to compare traditional 

therapy to the functional approach.  
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3.12.6 Selective control assessment for upper and lower extremities  

Selective motor control has been defined as „capability to isolate the commencement of muscles 

in a selected model in reply to demands of a voluntary movements.‟ 
198

 The term „selective 

voluntary motor control‟ (SVMC) differentiates the purposeful performance of isolated 

movements upon application from usual selective muscle activation during functional tasks, such 

as walking using limbs. Voluntary movement is formed through the corticospinal tracts, which 

control both directionality and force production.
199

 Damage, injury to the CSTs within the 

periventricular white matter has been connected with motor disability in children with cerebral 

palsy and most common cause with spastic diplegia, hemiplegia and quadriplegia.
200 

In cerebral 

palsy children, these flexors and extensors patterns of the extremities are described as persistence 

of the immature patterns observed during typical infant activities .
201

 Children with cerebral 

palsy can have a condensed ability to perform upper limb movements, which can severely affect 

their capability to perform everyday functional tasks. The selective control assessment tool 

includes „Instructions for Grading,‟ and a „Score Sheet.‟ Upper and lower joints are assessed 

bilaterally. The subsequent factors were used to assess grading criteria:  ability to move each 

joint, involuntary movement at other joints, ability to reciprocate movement, speed of movement, 

and generation of force as demonstrated by excursion within the available range of motion. 

Content validity of the scale was established using   physical therapists, one occupational 

therapist, physician and clinicians.  These examination methods were further established by 

Fowler et al.
202

 as a measure of severity to select and grading was limited joints with an overall 

limb classification of „good‟, „fair‟, or „poor‟ selective voluntary motor control‟. Boyd and 

Graham
203

 introduced a 0- to 4-point scale to assess ankle dorsiflexion after botulinum toxin 

injections of the plantar flexors.  
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3.12.7 Language and Vocabulary development  

Detailed explanations about speech production in children with CP are rare. In an early study by 

In 1959 Byrne 
204

 was shown that consonants in the medial and final positions were difficult. 

Workinger and Kent 
205

 established the speech characteristics children with cerebral palsy such 

as consistent hypernasality, breathy voice and change of voice quality. These children had 

problems with most memory functions, which was seen as a assist for the hypothesis
206 

and 

therefore causes them memory problems. The neuroanatomical correlations and impairments can 

be studied and related to communicative and speech abilities.  The periventricular lesions were 

associated with speech and communicative ability levels in cerebral palsy children.
207

 In 

language impairments, cortical and subcortical anomalies, structural anomalies in the left 

supramarginal gyrus were reported. Dysarthria is characterised by slow, weak, imprecise or 

uncoordinated movements of the speech muscles. The motor impairments in children with CP 

may lead to dysarthria and the severity can vary with inability to organize the respiratory, 

laringopharyngeal, laryngeal, phonation, resonance and articulation subsystem.
208

 Research on 

children with cerebral palsy showed that high-complexity consonants such as fricatives, 

consonants of high phonetic complexity are more commonly misarticulated than speech sounds 

with lower complexity.
209

 The results of study suggested by Allison & Hustad 
210

 that reducing 

the phonetic complexity of utterances may aid in enhancing intelligibility in children with CP 

and speech impairment. These children did not show any memory span impairment compared 

with the children without speech difficulties when tested with a memory span assignment that 

consisted of verbal repetition of one-, two- or three-syllable words. Quite different consequences 

have been reported for cerebral palsy children without speech.  
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3.12.8 Cognitive Function 

Known causes of cerebral palsy are congenital brain malformations, cortical dysplasias, neonatal 

encephalopathy, accidental injuries, near-drowning episodes, and non accidental injuries, 

cerebrovascular accidents, meningitis and septicemia. Nelson and Leviton 
211

 reported that 

Children suffering from cerebral palsy face troubles concerning to motor skills and cognitive 

deficits and its leads to mental retardation and learning disability Children with intellectual 

deficit need special learning and stimulate the senses for most favorable mental function. Higher 

order executive functions that are present to regulate cognitive, behavioral and emotional 

domains. The integrity of the white matter of cerebrum and dopaminergic pathways are 

important to the  normal functioning of both executive and attentional functions, which rely on 

complex interconnectivity with other brain areas. Studies found that cognitive areas are only 

partially plastic; understood as capable to be reorganized to other neural areas.
212

 Fennell and 

Dikel 
213 

reviewed pertaining to the intellectual cognitive functioning of different subtypes of 

cerebral palsy concluding that more studies needed to significant impact on intellectual, motor 

and neuropsychological functioning and that neuropsychological assessment. A study was done 

by Van Rooijen to show the influence of word decoding and fine motor skills on arithmetic 

performance results those relative studies of cognition and motor variables with arithmetic 

performance to have a better understanding of the cognitive impairment. Relative influences of 

non verbal intelligence, working memory, word coding capacities, arithmetic performance are 

examined by structural equation modeling.  The combined model of motor and cognitive 

variables showed fine motor skills were the strongest predictors of arithmetic performance. The 

results showed that cognitive predictors were all positively connected to each other.  
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3.12.9 Social and Emotional skills 

The occurrence of precise cognitive impairments in visual perception and attention may, in part, 

explain why children with CP have a higher prevalence of learning disabilities and socio 

emotional problems. Children with cerebral palsy are more likely to experience problems in their 

relations with peers.
214

 Social participation impairments may due to deficiencies in motor and 

intellectual functioning, or both.
215

 Frampton et.al 
216

 observed in their research in social 

participation in children with cerebral palsy has specific learning disabilities with peers, social, 

emotional and cognitive abilities are average. Friendship socio emotional problems are also 

reported by the children with CP
.217

 Therefore highly possible that it is the combination of motor 

impairments and social cognitive dysfunctions together impose restrictions on the children‟s 

involvement, as pointed out by Schenker, Coster, and Parush.
218

 However, further study exposed 

that the risk of being bullied was also connected with having fewer friends, being alone or 

requiring extra help. Once these variables were taken for consideration, visibility of handicap no 

longer predicted. In another study by Goodman
214

 that found that visibility did not predict peer 

problems. Instead, lower IQ, disruptiveness, and hyperactivity were found to expect peer 

problems such as peer rejection, victimization and lack of friends. All studies mentioned, the 

causality has been from the early brain lesion, through cognitive impairments to limitations in 

participation with peers or social relations as the end result.
219 

However, studies revealed that 

participation in social learning may enhance cognitive development in several ways. As shown 

above, children with cerebral palsy do practice restrictions in social participation and peer 

rejection; both of which may impede their socio emotional functions and abilities, thereby 

enhancing the inequality between children with cerebral palsy and their typical peers.  
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3.12.10 Functional and Adaptive Behavioural skills   

Merely a few studies have reported the behavioral problems of children with cerebral palsy and 

statements from these studies described that report that children suffered more often from 

emotional problems, social withdrawal, peer problems, attentional problems or dissocial 

behavior.
220

  Consequence of these behavioral problems is a reduced well-being for the children 

at the same time reduced quality of life for their family associated with parental stress, well-

functioning in daily activities.
221

 The quality of life to the children with cerebral palsy requires 

organizing their changeover from a pediatric to an adult, which creates numerous therapeutic and 

psychosocial challenges. Behavioral problems are a major concern which impacts the social 

functioning and the quality-of life, studies about social and emotional behavioral problems in 

children with cerebral palsy are rare it also needs to focus on psychological health and daily 

functioning aspects such as self-care, and mobility.
222

 Little is known about what happens in 

these functional and adaptive behavior domains during the aging of children with cerebral 

palsy,
223 

although psychological problems such as behavior, socio emotional and cognitive 

significantly predict restrictive involvement and decreased quality of life, 
224

 for which treatment 

is required by children with cerebral palsy, instead of improving only the physical management 

alone.
220

 The studies evaluated the behavioral problems reported that from childhood to 

adolescents a declining 
225

 and rising rate of social participation 
226 

These results demonstrates 

that the changing range of cerebral palsy after transition.  Growing children are differed not only 

in age, but also with respect to the severity of the cerebral palsy. Therefore, with respect to 

review, widespread care involving the psychological dimensions such as adaptive and functional 

behaviors are demanded in the process of transition.
227 
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5. MATERIALS/PATIENTS AND METHODS 
 

5.1 Experimental Formulations and Methodologies 

Raw drugs to prepare the experimental formulation were purchased from the market and fresh 

plants were collected from wild sources. Care was taken to select healthy plants for normal 

organs. The specimens would be authenticated with the standard specimens kept in the 

Department of pharmacology and medicinal botany in the National institute of Siddha. 

Authenticated raw drugs were preserved for sample used to prepare Experimental formulations.   

Table 5.1 Ingredients, parts used and quantity to prepare Birami Nei  

Vernacular/ Tamil Name Botanical Name Part Used Part 

Birami Bacopa monniera Linn   Fresh Juice 5.44 kg 

Pasu Nei Cow‟s Ghee  - 2.72 kg 

Vasambu Acorus calamus Linn Fresh Juice 1.36 kg 

Perarathai  Alpenia galanga Linn Fresh Juice 1.36 kg 

Pasum paal Cow‟s milk  - 5.44 kg 

Chukku           Zingifer officinale Linn   Dried Rhizome 14 gms 

Thippili  Piper longum Linn  Dry fruit 14 gms  

Sitrrathai Alpenia officinarum Linn   Dried Rhizome 14 gms 

Vila  Feronia elephantum Linn Seed 14 gms 

Rock salt    Induppu  - 14 gms 

Panai  Caryyota urens Linn  Palm jaggery 14 gms 

Kasturi manjal Gurkuma aromatic Linn  Rhizome 14 gms 

 

Birahmi Nei was prepared as described as in the sasthric Siddha literature. Briefly, it was 

prepared by adding paste of Zingifer officinale Linn., Piper longum Linn., Alpenia officinarum 

Linn., Feronia elephantum Linn., Induppu, Caryyota urens Linn., Gurkuma aromatic Linn., in 

freshly prepared Bacopa monniera Linn., Acorus calamus Linn., Alpenia galanga Linn., and in 
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vessel having Cow‟s milk, Cow‟s Ghee,. Above mixture was heated and filtered after acquiring  

completion test. In this way, Birami Nei was prepared. 

Table 5.2 Ingredients, parts used and quantity to prepare Vasavu Ennai 

Vernacular/ Tamil Name Botanical Name Part Used Part 

Nannari  Hemidesmus indicus Linn   Root 100 gms 

Lime Citrus aurantifolia Fresh Juice 1 litre 

Villakennai Ricinus communis Linn Seed oil 1 litre 

Coconut Oil Cocos nucifere Linn Seed oil 1 litre 

Kumari Aloe barbadensis  Fresh Juice 1 litre 

 

Vasavu Ennai also was prepared as described as in the sasthric Siddha literature. Briefly, it was 

prepared by adding paste of Hemidesmus indicus Linn., in freshly prepared juice of Citrus 

aurantifolia Linn., Aloe barbadensis Linn., in vessel having Cocos nucifera Linn oil and Ricinus 

communis Linn., oil. Above mixture was heated and filtered after acquiring completion test and 

boiled in medium flame with continuous stirring and monitoring of paakam. The boiling was 

stopped and the oil was filtered using a washed and dried white filter cloth when chikku patham 

was attained. In this way, Vasavu Ennai was prepared. 

 

5.1.2 Varmam 

Children with cerebral palsy who are all enrolled (Table 5.4, 5.5) in Group III were received 

Varmam therapy along with Brahmi Nei and Thokkanam (massage) with Vasavu Ennai. Four 

main types of Varmam were applied for this group of children. The Varmam points such as 

Kondai kolli Varmam, Natchathira Varmam, Pidari Varmam, Thilartha Varmam are energy 

storage points which traverse through particular energy channels or streams to stimulate the brain 

and neutralize life energy such as Vadham, Pitham and Kabam.  The identified Varmam points 
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(sites / centers / stations) were controlled the life-energy flow and absorb the energy from brain 

or more organs or varmam points and pump it to other. On the other hand, these four varmam 

stations in which the energy stored and conducted through the channel. The procedure consists in 

locating the specified Varmam points, pressing and massaging it with specified an intensity 

which depends on energy centers. Cerebral palsy children who have enrolled in this study and 

applied above said Varmam with 12 different ways in four different amount of touch (Mathirai 

kanakku) and pressure (Pathi kanakku).  

 

5.1.3 Thokkanam 

Children with cerebral palsy who are all enrolled (Table 5.4, 5.5) in Group III were received 

Thokkanam (Traditional Siddha massage) therapy with Vasavu Ennai along with Brahmi Nei 

and Varmam. Thokkanam massage has consisted of nine types of technique which are performed 

in children once in a day.  The method included Thattal (friction/percussive strokes), Irukkal 

(wringing), Pidithal (draining), Murukkal (kneading), Alutthal (gliding), Iluthal (pulling), 

Kaikattal (cross arm position and flexion), Mallathuthal (supine position), Asaithal (vibration). 

Thokkanam was given for thirty minutes a day for 90 days. In Cerebral palsy children based on 

the classification different to be affected to a different extent. The Thokkanam was likely to be 

beneficial, it was considered important to whole body including all limbs. Throughout the series 

of studies whole body of the children were massaged.  When performing Thokkanam procedure 

we sure to practice safely, endeavoring to adhere to the specific guidelines, scope and ethics of 

the massage and have fun and be playful with the nine types of strokes and responsibility hold 

within fingertips.  
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5.2 Pre Clinical Studies 

5.2.1 Analytical Standardization  

The physicochemical testing employed for Brahmi Nei profiling which is depend on the specific 

characteristics of formulation as per method given in PLIM guidelines and Siddha 

Pharmacopoeia of India (SPI) contains various parameters for testing such as 1. Description– 

Colour, Odour, 2. Weight/ml, 3.Refractive index at 25 ºC, 4..Iodine value, 5.Saponification 

value, 6.Acid value,  7.Test for heavy metals – Lead, Cadmium, Mercury, Arsenic, 8.Microbial 

contamination - Total bacterial count, Total fungal count, 9.Test for specific Pathogen - E. coli, 

Salmonella spp., S.aureus, Pseudomonas aeruginosa, 10. Pesticide residue - Organochlorine 

pesticides, Organophosphorus pesticides, Pyrethroids  (Annexure – I)  

 

HPTC analysis 

The procedure recommended for the analysis of TLC and HPTLC analysis as per Wagner H and 

Bladt S, 1996. 

Name of the instrument: CAMAG (CAMAG – Automatic TLC sampler, scanned and visualiser) 

Spray gas  :   N2 

Lamp used  :  Deuterium and Tungston Lamp 

The sample was applied for the Thin layer chromatography and High performance Thin layer 

chromatography study with suitable solvent system. The sample (petroleum ether extract - 2µl 

(A) & 4µl(B)) were applied in TLC aluminium sheet silica gel 60 F 254 (E.MERK) and plate 

was developed using the solvent system Toluene:Ethyl acetate: Glacial acetic acid (6:0.4:0.4). 

After development the plate was allowed to dry inair and examined under UV-254nm, 366nm 

and visible light (Vanillin-Sulphuric acid) 
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5.2.2 Safety Studies 

The study protocol has got approval from Institutional Animal Ethical Committee of National 

Institute of Siddha, Chennai (1248/ac/09/CPCSEA/5-12/2011). Healthy out bred Wistar Albino 

Rats of either sex, age 8-12 weeks, weighing about 140 – 180 g were obtained, maintained and 

strictly following the have been framed by CPCSEA, in the animal house. In laboratory animal 

house was maintained with room temperature 22±2°C, relative humidity 40 – 65 %, ventilation 

Air cycles: 15/min; Illumination by Fluorescent Lamp 60 Lumens/Watt (325 Lux), Photoperiod 

12-h light/dark cycle by time controlled lighting system. Same sex of three animals was housed 

in polypropylene cages with husk bedding. The animals received water ad libitum and fed with 

Rodent pellet. Before the induction of the safety study, all the animals were acclimatized for 

seven days. Cage card was tagged in each cage and indicated with animal numbers, markings 

and sex. Each animal has marked with picric acid on the fur for identification (Head, Neck, Body 

and Base of tail) and it was indicated in cage card along with number. 

 

5.2.2.1 Acute toxicity Study
228

 

Six wistar rats were randomly selected and acclimatized for one week prior to the study. The rats 

were fastened overnight before the administration of test drug. The body weight of each fasted 

rat was weighed and an individual dose of test drug Brahmi Nei was calculated according to the 

initial body weight. The acute toxicity study was done at the starting dose of 10ml/kg body 

weight of a rat as per Annexure 2d of OECD guidelines. For the first step, 10 ml/kg Brahmi Nei 

was administered to three animals using oral gavage as single time on 0 day. After single time 

administration of Brahmi Nei, rats were deprived from feed and water for 4 h. The three animals 

were observed for mortality and abnormal clinical signs periodically for 14 days. Since there was 

no mortality and abnormal signs in the first step, further three animals were administered with 



75 

 

Brahmi Nei at the same dosage of 10ml/kg as single time for second step and observed for 

mortality and clinical signs of toxicity. The Median Lethal dose (LD50 cut-off value) for Brahmi 

Nei was determined in accordance with Globally Harmonized System of Classification and 

Labeling of Chemicals cited in Annex 2d of OECD Guidelines 423.  

 

Each animal was weighed and recorded prior to the administration of test drug (On 0 day) and 

again on 7 and 14 day. After administration of Brahmi Nei, all animals were observed for 

mortality and clinical signs of toxicity and behavioral changes at 30 min, 1, 2 and 4 hours and 

thereafter once a day for the next 14 days. The observations (Annexure – II) include general 

behavior, respiratory pattern, cardiovascular signs, motor activities, reflexes and changes in skin 

and fur texture, changes in eyes and mucous membrane of oral cavity, salivation, lethargy, sleep, 

coma, convulsion, tremors, diarrhea, morbidity and mortality. 

 

5.2.2.2 Repeated oral toxicity study 
229 

Table 5.3 Experimental design for grouping for 28 days repeated oral toxicity 

 

Groups n Drug Dose/kg body weight 

I 6 Normal saline 0.5 ml 

II 6 Brahmi Nei  2 ml 

III 6 Brahmi Nei  4 ml 

IV 6 Brahmi Nei  8 ml 

 

A 28-day repeated oral toxicity study was performed according to the OECD guideline - 407 

with minor modifications in dosage levels of test drug. On the basis of body surface area 

conversion against human dose, 4 ml/kg/day dosage of Brahmi Nei was calculated for rat. In the 



76 

 

present study, three doses of Brahmi Nei of 2 ml/kg/day, 4ml/kg/day and 8ml/kg/day were 

selected for administration. Both sexes of Wistar Albino rats were randomized into four groups 

of six animals each. Drug and normal saline was given orally as per above schedule daily at one 

time in the morning before feeding and administration was continued for 28 days.   

After one hour of treatment on each day throughout the study course, all animals were observed 

for signs of toxicity. The clinical signs were examined at the same time in each day. If any 

clinical signs were observed, the time of onset, intensity and duration were recorded. The 

observations include general behavior, respiratory pattern, cardiovascular signs, motor activities, 

reflexes and changes in skin and fur texture, changes in eyes and mucous membrane of oral 

cavity, salivation, lethargy, sleep, coma, convulsion, tremors and diarrhea. All the experimental 

animals were observed for mortality and morbidity twice daily during the entire course of study. 

The eyes of each animal of group I (Control) and IV (High dose) were examined on 29 day. 

After induction of mydriasis with 0.5% Tropicamide solution, examination was carried out using 

a hand slit lamp. At the end of the experiment, the animals were made to fast for about 12 hours 

and euthanized with sodium thiopentane (50 mg/Kg) (Neon, Laboratories Ltd., India).  Heparin 

sodium (100 U/kg) (Biological E Ltd., India) was injected to prevent post-mortem thrombosis. 

When the animals were unconscious, they were sacrificed and Liver, spleen, heart, lungs, adrenal 

glands testes were transferred into glass jars containing 10% formalin solution for morphological 

and histopathological investigations. After scarification, immediately a volume of 5 mL blood 

was collected from each animal by a sterile disposable syringe through cardiac puncture. 2 mL of 

blood was transferred into a tube containing anticoagulant Potassium EDTA (1.5 mg/mL) and 

used for hematological investigations (Annexure –III). 3 mL of blood was transferred into a tube 

without anticoagulant and used for biochemical investigations (Annexure-IV). 
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After blood collection, body weights of all animals were recorded. All rats were dissected for 

gross necropsy study.  Cranial, thoracic and abdominal cavities were opened and viscera‟s were 

dissected out. Organs such as brain, trachea, lungs, heart, liver, kidney, stomach, spleen, 

intestine, testis, uterus and ovaries were studied for gross study by viewed under magnification 

glass to find the presence of macroscopic pathological lesion. Each organ was weighed and 

expressed in terms of absolute organ weight. With respect to body weight, relative organ weight 

was calculated by the below formula. 

% Relative organ weight = [Absolute organ weight / Body weight] x 100 

 

Histopathology 

Tissues except adrenals were fixed in formalin for 48 hrs, dehydrated with progressively 

increasing concentration of alcohol, finally with absolute alcohol in xylol infiltrated with molten 

paraffin wax at 50 C and prepared with wax blocks. The wax blocks were sectioned with 

microtome suitable for microscopic study. The section was taken in slides and cleared with xylol, 

the absolute alcohol then rehydrated with progressively increasing dilution of alcohol; slides 

were then stained with Eosin and Haematoxylin stain. They were again dehydrated and cleaned 

with xylol and mounted with DPX and covered with cover slip (Annexure – V). 

   

Statistical analysis 

All data were expressed as mean ± standard deviation (S.D). The test groups were compared 

with control for testing significance by one way ANOVA followed by Dunnet test using GRAPH 

PAD INSTAT version 3 software programmes. P values less than 0.05 were considered as 

significant. 



78 

 

5.3 Clinical Study 

The present study was a prospective, open label, non-randomized, outpatient and inpatient based, 

single centered drug trial conducted in the department of Kuzhanthai Maruthuvam, NIS, 

Chennai. It was conducted during 2011 to December 2016 after obtaining approval from the 

Institute Ethics Committee (NIS/IEC/2011/3/48). The study was registered with Clinical Trial 

Registry of India. Single batches of Brahmi Nei and Vasavu ennai were prepared for the entire 

study. Children of either sex between the age group of 3 to 12yrs, who were diagnosed with 

spastic cerebral palsy, were identified to include the study. The first 250 children with spastic 

cerebral palsy were screened in the study period. 210 children satisfied the inclusion criteria and 

were willing to participate in the study, signed the informed consent (Annexure – VI). They were 

given the opportunity and time to decide whether or not to participate in the trial and to inquire 

about details of the trial and any question regarding the study was answered. The children who 

were enrolled was informed about the study, trial drug, possible outcomes and the objectives of 

the study in the language and terms understandable for them (Annexure – VII & VIII). The 

prevalence of the disease among Sex, Age, Economic status, Nilam (Habitat) Kalam (Season) 

and Thegi (body constitution) was observed on enrolled patient. Then the detailed medical 

history, general physical and eight fold Siddha examinations were recorded. General 

examination such as Body weight, Height, Body temperature, Pulse rate, Heart rate, Respiratory 

rate, Blood pressure, Pallor, Icterus, Clubbing, Cyanosis, Lymph node enlargement, Pedal 

Oedema and examination of vital organs were carried out on before and after treatment. Envagai 

thervu (Eight folds of examination) were carried out and observed the signs  of variations in Naa 

(Tongue), Niram ( Colour), Mozhi (Speech), Vizhi (Eye), Malam (Stools), Moothiram (Urine), 

Naadi (Pulse), Sparism (Touch) on before and after treatment. The features of Uyir thathukkal 

(Humours) viz., Vali, Azhal and Iyyam were observed before and after treatment. 
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Table 5.4 Medications/Methodologies, Dose and Procedure for clinical trial 

S.No Medicine/Methodology Dose Procedure 

1. Brahmi Nei  

Internal (Twice a Day) 

3yrs to 5 yrs    - 8 ml  

6yrs to 9yrs     - 10 ml  

10yrs to 12 yrs - 12 ml  

 

Oral Administration 

2. Vasvu Ennai Thokkanam 

External (Once a Day) 

 

As required 

Procedure as per the Siddha 

literature (Plate 3.6 to 3.14) 

3. Varmam External 

(Once in a Day) 

Kondai kolli Varmam, Natchathira Varmam,  

Pidari Varmam, Thilartha Varmam (Plate 3.3 & 3.4) 

 

 

Table 5.5 Clinical trial groups with sample size and treatment procedures 

S.No Groups Sample Size Treatment 

1. Group – I  

( Control ) 

 

70 Nos. 

Received regular medicines from NIS OPD were 

treated as active control group.  

2. Group – II (Internal) 70 Nos.  Received  Brahmi Nei  

3. Group III  

(Internal & External) 

 

70 Nos.  

Received  Brahmi Nei and Vasavu Ennai 

Thokkanam & Varmam 

 

 

The children took internal (twice a day) and external (once in a day) medicines for 90 days and 

clinical parameters were recorded 0
th

 day and followed by every 30
th

 day. Subsequently, all 

children were examined by the physician at every visit and every day during the trial. 

Experimental formulations were assigned to each subject and regular study drug reconciliation 

was performed to document the drug assigned, consumed, and remaining are logged on the drug 

reconciliation form with sign & date (Annexure – IX). Use of any other therapy that does not 

interfere with the study drug will also be permitted. No concurrent treatment with drugs, 

Immunosuppressant drugs shall be allowed during the study. Patients were allowed to continue 

with their ongoing lifestyle and diet. Information about study subjects were kept confidential 

and managed. Treatment were provided free of cost.  
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Table 5.6 Inclusion, Exclusion and Witdrawal criteria for cilinical trial 

Inclusion Criteria Exclusion Criteria Withdrawal Criteria 

 Age   : 3 – 12 years or 

older  and Both genders  

 

 Diagnosis of  Spastic type 

of cerebral palsy 

(Sirasthamba vadham)  

 

 Parents/Guardians giving 

informed consent (signed 

witnessed, according to 

local regulations) before 

any protocol specific 

procedures. 

 

 

 Parents/Guardians willing 

to comply their children 

with study procedures and 

recruitments and Willing to 

intake  study. 

 Ataxic/Dyskinetic/Athetoid/ 

choreoathetoid  / dystonic CPs 

 Mixed type of Cerebral Palsy 

  CP child with Seizure disorder, 

Spinal deformities, impaired 

vision  

 Autistic Spectrum Disorders  

  ADD/ADHD (Hyper 

activity),Mental Retardation 

 Visual Impairments and 

Blindness, Hearing Loss and 

Deafness, Down Syndrome, 

Spina Bifida, Traumatic Brain 

Injury  

 Severe and/or Multiple 

Disabilities & Children  with 

H/o bleeding tendencies, 

cirrhosis and oesophageal 

Varices  

 

 Children with Immuno 

compromised, Active infection, 

or chronic or persistent 

infection that might worsen 

with immuno suppressive 

therapy & Children with 

Cardiac diseases like congenital 

heart diseases etc., 

 Parents/Guardians 

seeking any other 

treatment to their 

children without 

informing the 

Investigator. 

 

 Request of the 

Subject. 

 Repeated protocol 

criteria violation 

and non-

compliance with its 

specification. 

 Subject is lost to 

follow up. 

 Serious adverse 

events / reactions / 

Inter-current illness 

where continuation 

of study posses 

serious risk to the 

subject 

 Subject who 

develop signs and 

symptoms of 

hypersensitivity 
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Case Record Form 

Case Record Form (CRF) (Annexure – XI) was filled before ensuring that the subject meets all the 

inclusion and exclusion criteria. An entry log of subject recruited and undergoing evaluation of 

suitability for inclusion in the trial were maintained and case record form subject number was 

ensured for corresponds and  entered the information into the CRF as and when generated at the 

appropriate subject visits. In order to avoid observer influence on data generation, the same 

doctor should monitor all subjects in the study centre. Informed written consent, Demographic 

Data, History taking, Physical examination, Laboratory investigations, Inclusion / Exclusion 

criteria were completed in the Day 0.  

 

Adverse event 

Any serious adverse event and unexpected adverse drug reaction was observed (Annexure – X) 

during the treatment period and if happened, it was reported to the Pharmacovigilance 

department of the study centre. 

 

Data management 

After enrolling the patient in the study, a separate file for each patient was opened and all forms 

were filed in the file. Study No. and Patient No. was entered on the top of file for easy 

identification and arranged in a separate rack at the concerned OPD unit. Whenever study patient 

visits OPD during the study period, the respective patient file was taken and necessary 

recordings were made at the assessment form or other suitable form. The screening form was 

filed separately.  
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5.3.1 Clinical Safety Study 

The study aimed to assay Siddha formulations including OPD medicines for their safe use in 

children. It consisted of three groups with 210 children with cerebral palsy of both sexes. The 

primary safety endpoint of this trial was the discontinuation of study due to adverse events. All 

the children who are all enrolled in this study from three groups on the 0
th

 day biochemical 

investigations such as hepatic function [SGOT, SGPT, Alanine aminotransferase (ALT), 

Aspartate aminotransferase (AST), Alkaline phosphatase (ALP) and Bilirubin] and renal 

function (BUN, uric acid and creatinine), proteins (total proteins, albumin, globulin) electrolytes  

(sodium, chloride, potassium) and lipid profiles (total cholesterol, triglycerides, HDL-C, LDL-C)  

were done . This evaluation was repeated after the last administration drugs on 90
th

 day at the 

end of clinical trial. All adverse events, either reported, observed by patients, severity and action 

taken were recorded regarding the study drug. Relation of adverse events to study medication 

was predefined as Unrelated - a reaction that does not follow a reasonable  sequence from the  

drug,  Possible - follows a known reaction outline to the suspected drug, but could have been 

produced by the patient‟s clinical state or other modes of therapy administered to the patient, and 

Probable - follows a known reaction outline to the suspected drug that could not be reasonably 

explained by the known characteristics of the patient‟s clinical state.  

 

Statistical analysis 

All data were expressed as mean ± standard deviation (S.D). The test groups were compared 

with control for testing significance by one way ANOVA followed by Dunnet test using GRAPH 

PAD INSTAT version 3 software programmes. P values less than 0.05 were considered as 

significant. 
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5.3.2 Clinical Efficacy  

The clinical efficacy evaluation of the experimental formulation and procedures were made on 

the basic improvement in the clinical parameter and other associated clinical features at periodic 

intervals during the course of treatment. All children enrolled into the study were subjected to 

apart from clinical examination and questionnaire; the selected clinical parameters were done, 

before, during and after medication. The efficacy end point was the children improvement in 

assessment and analyzes of clinical parameters such as Spasticity, Gross Motor Function 

Classification System, Muscle Tone, Dynamic Gait Index, Manual Abilities Classification 

System and Selective Assessment for extremities, Language and Vocabulary development, 

British ability scale, Social skill, Emotional skill and functional and Afaptive Behavior skills. 

Table 5.7 Clinical parameters for clinical trial 

Parameter Scales 

Spasticity
230

 Modified Asworth Scale  

GMFCS
231

 Hearing, Visual following, Vocalization,  

Head Centering,  Head Position, Head Balance 

Muscle Tone
232

 Consistency, Extensibility, Passivity, Posture in supine and Prone 

Dynamic Gait Index
233

 Gait Level Surface, Change in Gait Speed, Gait With Horizontal 

Head Turns, Gait With Vertical Head Turns, Step over obstacle, 

Step around obstacles 

Manual Abilities Classification System (MACS) 
234

 

Selective control Assessment for Upper and Lower Extremities 
235

 

Language and Vocabulary development 
236

 

Cognitive function – British Ability scale
237

 

Social skill 
238

 

Emotional skill 
238

 

Functional  Behavioural   skill 
239

 

Adaptive  Behavioural skill 
239
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5.3.2.1 Spasticity - Modified Asworth Scale
230

 

Several methods have been developed and used to assess spasticity. The most commonly used 

test in clinical practice is the MAS -B. The test is based on the assessment of resistance to 

passive stretch of muscle group at one non specified velocity in Gastrocnemius and Soleus, Hip 

adductors, Thigh flexors and extensors, Triceps and biceps, Shoulder girdle and trunk muscles, 

Forearm flexors and extensors. 0 - No increase in muscle tone, 1 - Slight increase in muscle tone, 

manifested by a seize and discharge or by minimal resistance at the end of the range of motion 

when the affected part(s) is moved in flexion or extension, 1+ - Slight increase in muscle tone, 

manifested by a catch, followed by minimal resistance during the remainder of the ROM, 2 - 

More marked increase in muscle tone during most of the ROM, affected part easily moved, 3 - 

significant increase in muscle tone, passive movement is difficult, 4 - Affected parts rigid in 

flexion and/or extension 

 

5.3.2.2 GMFCS 
231 

In this assessment, tone refers to the readiness of GMFCS. There are five summary items i.e 

Hearing, Visual following, Head Centering, Vocalization, Head Position, Head Balance 

 

Hearing : With the child in supported sitting, stand behind the child and shake a rattle, ring a 

bell, or crumple a piece of paper a few inches away from the child‟s ear without attracted 

visually by movement of arm or test objects.  Present the sounds alternately to each side.  In 

order to localize to a sound, a child must have some hearing in both ears.  The interpretation of 

each grading step is shown as follows. 4- Children turn consistently to sound on both sides. 3- 

Children turn to sound at least once, but the response is not consistent. 2- Children may turn 
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slightly in the direction of sound but turns equally often in the opposite direction also 1 - 

Children do not respond to sounds. 

 

 Visual Following: Evaluate visual detection with the children in supine.  Observe the child‟s 

ability to track our face or a colorful object from side to side a range of vertical and horizontal 

movement.  Success at visual following depends on control of the head and on control of eye 

movements. Pay attention in eye movements such as strabismus etc...  The interpretation of each 

grading step is shown as follows. 4 -  Children consistently and readily follow an object during a 

full range of movement. 3 - Children focus on object but not follow in a complete range of 

movement and frequently appear to lose sight. 2 - Children occasionally focus on object but track 

is not observed. 1 - Children do not focus on object. 

 

Vocalization: Evaluate vocalization detection with the children in any position.  Observe the 

child‟s ability to articulate words silently. Success at vocalization depends on interaction with 

children and pay attention in producing words. The interpretation of each grading step is shown 

as follows. 4 - Children articulate single or several repeated consonant sounds such as “ga-ga-ga-

ga,” “ma-ma-ma,” or “ba-ba-ba”. 3 - Children articulate one or several repeated consonant 

sounds such as “ga-ga” or “da-da”. 2 - Children articulate one or several individual vowel sounds 

such as “ah or ah,”  “ae or ae,” “oo or oo,” “oh or oh.”  can be heard in squeal or in cooing. 1 - 

Children articulate throaty sounds. 

 

Head Centering: Place the children supine and observe the children‟s ability to look straight up 

without allowing the head to drift to the left or right.  In the normal but immature reaction, the 
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head is often turned is not a strong favorite for the left or right side.  The interpretation of each 

grading step is shown as follows. 4- Children centers head consistently, 3- Children centers head 

and maintains while motivated to observe, but usually lies with head tipped or turned to both 

side, 2 - Children  move head to midline but  may not maintain head centered, Children shows no 

capacity to center head in midline 

 

Head Position:  Assess the children‟s ability to hold the head erect in supported or in 

independent sitting.  Observe the extent of flexion or extension of the children‟s head from the 

lateral view. 4 - Head is constantly held in midline, 3- Head is often held in midline, but there is 

some affinity for the head to be held in flexion or in extension, 2 - Head is detained in flexion or 

is detained in extension.  In the extended posture, the child has the look or being led by the chin, 

1- No head control in the anterior/posterior plane 

 

Head Balance: Observe the child‟s ability to maintain a stable head position in supported or in 

independent sitting. 4 - Head is stable constantly, 3 - Head is stable except when child is rapidly 

moved, 2 - Head bobs, but child has some aptitude to hold head upright, 1 - Head bobs and there 

is no head control 

 

5.3.2.3 Muscle Tone 
232 

In this assessment, tone refers to the readiness of muscles to respond to gravity. Tone is also 

assessed for asymmetry between left and right sides and for distribution variation between upper 

and lower extremities.  There are five summary items i.e Consistency, extensibility, passivity, 

posture in supine and posture in prone.  
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Consistency scores assessed as 1- Muscle feels soft; there is little resistance to pressure, 2- 

Between 1 and 3, 3 - Muscle feels sturdy but there is some yielding to pressure, 4-  Between 3 

and 5, 5- Muscle feels hard like rocky; there is little yielding to pressure. 

 

 Extensibility scores assessed as 1- No resistance is felt, 2- Slight resistance is felt throughout 

the range of motion, 3 - Normal graded resistance is felt throughout the range of motion, 4- 

Greater than normal resistance is felt.  The infant‟s maximum range of motion can be achieved 

only when movements are performed slowly, 5- Strong resistance prevents movements through 

the full range of motion even when movements are performed slowly.  A build-up of resistance 

is felt when a series of quick stretches is applied.  Voluntary resistance by the child should be 

ruled out. 

 

Passivity scores assessed as 1- The extremity does not tighten at the wrist or ankle; the hand or 

foot continues to flap, 2 - The hand or foot flaps for many excursions but eventually the 

extremity tightens, 3- The extremity tightens at the wrist or ankle after a few excursions of the 

hand or foot, 4 - The extremity may initially be stiff at the wrist or ankle but some flapping 

occur, 5- The extremity is stiff at the wrist or ankle; the hand or foot does not flap.  

 

Posture in supine scores assessed as 1- Child lies flat against the supporting surface.  If child 

achieves an antigravity posture, it is not maintained.  Movement is infrequent and appears to be 

weak, 2 -Child usually lies flat against the surface but can actively move away from the surface.  

Child assumes antigravity postures and maintains them for a short time, 3- Child shows a variety 
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of resting positions and moves away from the surface.  Movements are frequent and show varied 

combinations of individual limb movement, 4 - Child often lies in an excessively extended 

posture or in an asymmetrical posture; however, child can actively move away from these 

posture.  Movements seem slow stiff, and variety of movements is diminished.  5- Child is pulled 

strongly into an extended or into an asymmetrical posture and appears to be uncomfortable.  

Child is pulled away from antigravity postures.  Extremities move only in total flexion or 

extension patterns.  

 

Posture in prone scores assessed as 1- Child lies flat against the supporting surface.  If child 

achieves an antigravity posture, it is not maintained.  Movement is infrequent and appears weak, 

2-Child often lies flat against surface but actively moves away from the surface.  Child assumes 

antigravity postures and maintains them for a short time, 3 - Child shows a variety or resting 

positions and moves away from the surface.  Child assumes age- appropriate antigravity postures 

and maintains them with little effort.  Movements are frequent and show varied combination of 

individual limb movements, 4 - Child is often pulled into a flexed posture or exhibits elements of 

an overly extended posture; however, child can actively move away from the postures.  

Movements seem slow and stiff, and the variety of movements is diminished, 5 - Child is pulled 

strongly into a flexed posture or exhibits a strong extensor posture; child appears to be 

uncomfortable.  Child does not assume antigravity postures other than in a total extensor patter 

otherwise, child is pulled into gravity.  Movements are infrequent, slow, and stiff.  Extremities 

move in total flexion or extension patterns. 

 

 

 



89 

 

5.3.2.4 Dynamic Gait Index 
233 

In this assessment, tone refers to the readiness of gait. There are four summary items i.e Gait 

level surface, Change in gait speed, Step over obstacle, Step around obstacles  

 

Gait level surface: 4 – Children can walk with normal gait pattern, no assistive devices, good 

speed, and no evidence for imbalance. 3- Children can walk with mild gait deviations, uses 

assistive devices, slower speed. 2 - Slow speed, abnormal gait patters, evidence for imbalance. 1- 

Cannot walk without assistance, severe gait deviations or imbalance.   

 

Change in gait speed: Begin walking at children‟s normal pace, when instructed “go”, walks as 

fast and when instructed “slow”, walk as slowly. 4- capable to smoothly change walking pace 

without loss of balance or gait deviation.  3- Children able to change speed but demonstrates 

with mild gait deviations, or without gait deviations but incapable to achieve a significant change 

in speed, or uses as assistive device. 2- Children makes only minor adjustments to walking pace, 

or accomplishes a change in pace with significant gait deviations, or changes speed but loses 

balance but is able to recover and continue walking. 1- Children cannot change speeds or loss 

balance and has to reach for a wall or be caught.   

 

Step over obstacle: Begin walking at children‟s normal pace.  When the children come to the 

obstacle or box, step over it, not around it, and keep walking. 4- Is children able to step over 

obstacle without changing gait pace and no evidence for imbalance? 3- Is able to step over 

obstacle, but must slow down and adjust steps to clear obstacle safely. 2- Is able to step obstacle 

but must stop, then step over and may be require verbal cueing. 1- Cannot perform without 

assistance.   
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Step around obstacles: Children asked to begin walking at normal pace.  When the children to 

the first obstacle asked walk around the right side of it.  When the children to the second obstacle 

asked walk around the right side of it. 4- Children able to walk safely around obstacles safely 

without changing gait pace without evidence of imbalance.  3- Children able to step around both 

obstacles, but must slow down and adjust steps to clear obstacles.  2- Children able to clear 

obstacles but must significantly slow pace to accomplish task, or requires verbal cueing. 1- 

Unable to clear obstacles, walks into one or both obstacles, or requires physical assistance.   

 

5.3.2.5 Manual Abilities Classification System (MACS) 
234 

The Manual Abilities Classification System (MACS) has been designed as a classification of 

manual ability (Eliasson AC et.al 2006) in children with cerebral palsy age 3 – 18 years. This is 

to assess the child‟s ability to handle objects in important daily activities such as play, leisure, 

eating and  including the influence of cognitive problems. MACS scores a child as grade 5 

(handles objects with no trouble and effectively), to grade 1 (does not handle objects). 5- 

Handles objects easily and fruitfully, limitations in the ease of performing manual tasks requiring 

speed and accuracy. 4- Handles most objects but with somewhat reduced quality and/or speed of 

achievement. May avoid some tasks or use alternative ways of performance. 3- Handles objects 

with difficulty; needs help to prepare and/or modify activities. 2- Handles a limited selection of 

easily managed objects in adapted situations and requires continuous support. 1- Does not handle 

objects and has severely limited ability to perform even simple actions. 
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5.3.2.6 Selective control Assessment for Extremities 
235 

The Selective Control Assessment of the extremities is a clinical tool developed to quantify 

children with cerebral palsy. This can be defined as the ability to perform isolated joint 

movement without using mass flexor/extensor patterns or undesired movement at other joints 

and an important determinant of function, yet a valid, reliable assessment tool is lacking. This 

assessment tool was designed for clinical evaluation and scoring by researchers, to be used 

without specialized equipment. The tool includes directions for upper limp joints such as 

shoulder, elbow, wrist, carpal, and metacarpal joints and lower limb joints such as Hip, knee, 

ankle, subtalar, and toe joints are assessed bilaterally.  

 

Evaluations were performed in the sitting position, except for hip joint flexion, which was tested 

in the side-lying position. Sitting and side-lying positions allow evaluation of children who were 

unable to stand, permit observation of contra lateral limb assessment.  The subsequent factors 

were used to expand the assessment and grading criteria: (1) ability to move every joint; (2) 

involuntary movement at other joints including the opposite limbs; (3) capacity to respond 

movement; (4) speediness of movement; (5) generation of force as demonstrated by excursion 

within the available range of motion. For each joint, first demonstrates the task by passively 

moving the limb through the desired movement. The children were taken to perform the desired 

motion at about the same speediness without moving other joints of the extremity being tested or 

the opposite limbs. The assessment was performed in the sitting position. The patient is asked to 

perform the following movement patterns: elbow and knee extension with flexion; wrist and 

ankle dorsiflexion with plantar flexion; carpal and subtalar inversion with eversion; and 

metacarpal and toe flexion with extension in a reciprocating pattern. Each joint is scored 3, 2 or 1 
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points. These are summed for a total joint Score. The number of each grade is in parentheses and 

all applicable descriptors on the SCALE Score Sheet.  A grade of 3 is given when the desired 

movement was completed without movement of untested ipsilateral or contralateral extremity 

joints.  A grade of 2 is given when the children isolates movement during part of the task, but 

demonstrates any of the errors such as movement occurs in only one direction; observed 

movement was less than 50% of the estimated available passive range of motion found during 

the passive demonstration. A grade of 1 was given when the requested movement sequence was 

not initiated or when it was performed using a synergistic group flexor or extensor prototype.  

 

Hip joint - The hip assessment was performed with the children in side-lying position. Children 

asked to side lying position with the hip and knee fully extended. And support the limb medially 

at the knee and ankle. The tested movement was hip flexion whereas keeping the knee extended. 

Evaluate hip flexion with the knee extended, as it may be limited by hamstring tightness. If the 

children have difficulty with this task because of hamstring tightness, then asked to extend, flex 

then extend the hip whereas keeping the knee flexed 90 degree. Evaluate hip extension to 

reassure arc of movement to assess performance of the task and asked the children to flex, extend 

then flex the hip while keeping the knee extended.  

 

Knee joint - The remaining joints assessment was done in sitting with legs over the edge of the 

exam table. Children may allow to lean back on his or her hands so the trunk is approximately 20 

degree from vertical to compensate for hamstring tightness.  Children asked to extend, flex then 

extend the knee. Straighten children‟s knee as much as, then bend it and straighten again without 
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leaning further back or moving other leg. Allow the children to lean back on his or her hands or 

be supported so the trunk is approximately 45 degree from vertical.  

 

Ankle Position – Children asked to sit as in the knee joint assessment. The knee was extended 

and supports the calf muscles.  For the assessment of passive ankle dorsiflexion ROM with the 

knee was flexed to approximately 20 degree if needed to accommodate hamstring and 

gastrocnemius tightness. Children asked to dorsiflex, plantar flex then dorsiflex the ankle 

whereas maintaining knee extension.  

 

Foot/Subtalar joint – Children asked to sit as in the knee and ankle joint assessment. The knee 

was extended and supports the calf muscles.   Children asked to invert, evert then invert whereas 

maintaining knee extension.  

 

Toes – Children asked to sit as in the knee and ankle joint assessment. The knee was extended 

and supports the calf muscles. Children asked to flex, extend then flex toes without moving ankle 

or knee.  

 

Shoulder joint - The shoulder assessment was performed with the children in sitting position 

and supports the shoulders firmly from the back. The tested movement was shoulder elevation. 

Evaluate shoulder flexion with the elbow extended, as it may be limited by shoulder muscles 

tightness. Evaluate shoulder movement to reassure arc of movement to assess performance of the 

task and asked the children to move while keeping the elbow extended.  
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Elbow joint – As the knee joint assessment was done in sitting with legs over the edge of the 

exam table. Children may allow sit to lean back so the trunk is approximately 20 degree from 

vertical.  Children asked to extend, flex then extend the elbow.  

 

Wrist joint – Children asked to sit as in the elbow joint assessment. The elbow was extended 

and supports the forearm muscles.  For the assessment of passive wrist dorsiflexion ROM with 

the elbow was flexed to approximately 20 degree. Children asked to dorsiflex, palmar flex then 

dorsiflex the wrist whereas maintaining elbow extension.  

 

Metacarpal joints – Children asked to sit as in the elbow and wrist joint assessment. The elbow 

was extended and supports the forearm muscles.   Children asked to invert, evert then invert the 

metacarpal joints whereas maintaining elbow extension.  

 

Phalangeal joints – Children asked to sit as in the elbow and wrist joint assessment. The elbow 

was extended and supports the forearm muscles. Children asked to flex, extend then flex 

phalanges.  

 

5.3.2.7 Language and vocabulary 
236 

The language and vocabulary development test was designed to measure various aspects of 

representative participate such as object substitution and whether the child can progressive 

symbolic actions into meaningful scripted play. The items are organized into three sections such 

as   LV1- Exhibit a type of jargon sound, LV2- Throw the ball upon request, LV-3 Talks when I 

talk to him/ her  (eg: coos, gurgles, sounds like ma, da,). Procedure each child was tested 

individually. The test structured version was administered to all the children, in order to reduce 
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the linguistic cues obtainable. The test was preceded to make known the child with the test and to 

create whether the child has the capacity to fit into place in symbolic play. Then the child‟s skill 

to play symbolically was assessed by eliciting innovative symbolic play using nonverbal means 

such as gestures or pointing. Each parameter was scored 4, 3, 2 or 1 points. The number of each 

grade is in parentheses and all applicable descriptors on the scale score sheet.  A grade of 4 is 

given when the children very often or always exhibits the skill. A grade of 3 was given when the 

children often or typically exhibits the skill. A grade of 2 was given when the children 

sometimes or occasionally exhibits the skill. A grade of 1 was given when the children never or 

almost never exhibits the skill. 

 

5.3.2. British Ability Scale for cognitive function 
237 

Assessments of cognitive ability by British Ability Scales were assessed using the short form of 

BA1- Verbal Ability, BA2- Non‐verbal Reasoning Ability, and BA-3 General Conceptual 

Ability. The mean score on these three scales is used to compute the cognitive function. Each 

parameter was scored 4, 3, 2 or 1 points. The number of each grade is in parentheses and all 

applicable descriptors on the scale score sheet.  A grade of 4 is given when the children respond 

very high. A grade of 3 was given when the children respond high. A grade of 2 was given when 

the children respond average. A grade of 1 was given when the children respond low. 

 

5.3.2.9 Social Skill Scale 
238

 

          

The items are organized into three sections such as   SS1- eye contact, SS2- social smile, SS-3 

engages in solitary and repetitive play activities. The test structured version was administered to 

all the children, in order to reduce the social cues available. The test was preceded by a warm up 
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session to make known the child with the test and to create whether the child has the capacity to 

fit into place in symbolic play. Then the child‟s skill to play symbolically was assessed by 

eliciting innovative symbolic play using nonverbal means such as gestures or pointing. Each 

parameter was scored 4, 3, 2 or 1 points. The number of each grade is in parentheses and all 

applicable descriptors on the scale score sheet.  A grade of 4 is given when the children very 

often or always exhibits the skill. A grade of 3 was given when the children often or typically 

exhibits the skill. A grade of 2 was given when the children sometimes or occasionally exhibits 

the skill. A grade of 1 was given when the children never or almost never exhibits the skill. 

 

5.3.2.10 Emotional scale 
238 

The emotional skills assessment scale addresses the need for an evidence-based, multi-tiered 

assessment and intervention system to help children with cerebral palsy to develop improve and 

maintain important emotional skills. This scale used early in the school to facilitate the children 

at risk for academic or social behaviours problems and to help plan interventions for developing 

these behaviours, and to evaluate progress on targeted skills after intervention. The items are 

organized into three sections such as  ES1- How often the child feel restless, ES2- How often the 

child behave excited, ES-3 - How often the child behave always laughing. Each parameter was 

scored 4, 3, 2 or 1 points. The number of each grade is in parentheses and all applicable 

descriptors on the scale score sheet.  A grade of 4 is given when the children very often or 

always exhibits the skill. A grade of 3 was given when the children often or typically exhibits the 

skill. A grade of 2 was given when the children sometimes or occasionally exhibits the skill. A 

grade of 1 was given when the children never or almost never exhibits the skill. 
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5.3.2.11 Functional & Adaptive Behavioural   Skills 
239 

Children with cerebral palsy had functional and adaptive behavioral problems in some way and 

at a different level and degree.  This have been reviewed the occurrences of emotional and social 

behavioral troubles in children with CP, and have exposed that some of these children increase 

risk to have fine-tuning problems, and they have poor social skills , and internalizing problems. 

The items for functional behavioral skills are organized into two sections such as FB1- Engages 

in stereotyped or repetitive manner and FB2- Demonstrates appropriate mealtime and Drug time 

behaviour (i.e., skills involved in eating, drinking etc.). The items for adaptive behavioral skills 

are organized into two sections such as ABS1- Says or “hi” or “bye” when coming and going 

and ABS2- Responding appropriate behaviour (e.g.,walking, sitting,.) for  the immediate 

environment. The test was preceded by a warm up session to make known the child with the test 

and to create whether the child has the capacity to fit into place in symbolic play. Then the 

child‟s skill to play symbolically was assessed by eliciting innovative symbolic play using 

nonverbal means such as gestures or pointing. Each parameter was scored 4, 3, 2 or 1 points. The 

number of each grade is in parentheses and all applicable descriptors on the scale score sheet.  A 

grade of 4 is given when the children very often or always exhibits the skill. A grade of 3 was 

given when the children often or typically exhibits the skill. A grade of 2 was given when the 

children sometimes or occasionally exhibits the skill. A grade of 1 was given when the children 

never or almost never exhibits the skill. 

 

5.3.2.12 Assessment of study results 

A scoring system was used to designate the Treatment Outcome, Satisfaction with treatment, 

Clinical Response, Patient‟s Acceptability, Adverse events, Relationship to medication. 
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5.3.2.13 Statistical Analysis 

All of the analyses were performed using the SPSS statistical software, version 20.0. The results 

are expressed as mean values ± SD. Clinical efficacy parameters comparison between groups 

using one way ANNOVA followed Turkey HSD test and Friedman test was used for comparing 

between days for each group. Values were considered statistically highly at 1% level significant 

when at p < 0.01; statistically significant 5% level was measured p < 0.05. 
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6. RESULTS AND ANALYSIS 

6.1 Pre Clinical Studies 

6.1.1 Analytical Standardization  

Brahmi Nei was analyzed to obtain parameters, such as, Description– Colour, Odour, Weight/ml, 

Refractive index at 25 ºC, Iodine value, Saponification value, Acid value, Test for heavy metals 

– Lead, Cadmium, Mercury, Arsenic, Microbial contamination - Total bacterial count, Total 

fungal count, Test for specific Pathogen - E. coli, Salmonella spp., S.aureus, Pseudomonas 

aeruginosa, Pesticide residue - Organochlorine pesticides, Organophosphorus pesticides, 

Pyrethroids. , according to the Quality Control Manual of Ayurveda, Siddha, and Unani 

Medicine (the standard protocol mentioned in books).
240

 The results showed (Table 6.1-6.4) 

Brahmi Nei was yellowish green in colour and characteristic ghee smell and aromatic odder of 

Brahmi. Refractive index was 1.4552 – 1.4582. Brahmi Nei had Acid value, Iodine value 

Saponification value respectively 5.21 to 10.91, 32.35 – 34.75, 159.02 - 227.2. It has shown that 

all the levels of Lead, Cadmium, Mercury, Arsenic toxic heavy metals analyzed were not 

detectable. For the evaluation of microbial contamination, total bacterial and fungal content were 

less than 10 cfu/ml.  In specific pathogen analysis E. coli, Salmonella spp., S.aureus 

Pseudomonas aeruginosa were totally absent. All the pesticide residue and aflatoxins showed 

absent (Table -6.3). HPTLC study was done to obtain the fingerprints of the Brahmi Nei and it 

was also done to get standard markers. In the present study, HPTLC densitometric scan (Plate 

6.1) of petroleum ether extract of unsaponifiable matter of Brahmi Nei at 366 nm showed 6 

peaks which covered the area of corresponding Rf values. Maximum spots were observed in our 

sample which indicates more active constituents in it. These are the standard markers of the 

components which can be used as referral standards. 
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Table.6.1 Observations of organoleptic properties of Brahmi Nei Analytical Parameters 

 

S.No Tests Observations 

1.  Colour Yellowish green 

Odour Fragrant 

Taste Characteristic 

2. Weight/ml 100 ml 

 

The Brahmi Nei was yellowish green in colour and had characteristic ghee smell, fragrant odder 

of Brahmi and characteristic taste. 

 

Table – 6.2 Physicochemical parameter‟s findings of Brahmi Nei 

 

S.No Tests Observations 

1. Refractive index at 25 ºC,  1.4552 – 1.4582 

2. Acid value 5.21 to 10.91 

3. Iodine value  32.35 – 34.75 

4. Saponification value 159.02  - 227.2 

5. Test for heavy metals 

 Lead, Cadmium, Mercury, Arsenic NAD 

 

Table.6.3 Analysis of Microbial load, Specific pathogen, Pesticide and Aflatoxins 

 

1. Microbial contamination  

Total bacterial count  Less than 10 cfu/ml 

Total fungal count Less than 10 cfu/ml 

2. Test for specific Pathogen 

E. coli, Salmonella spp., 

S.aureus Pseudomonas aeruginosa 

 Absent 

 

3. Pesticide residue 

Organochlorine and Organophosphorus 

pesticides, Pyrethroids, 

 Absent 

4. Test for Aflatoxins (B1,B2,G1,G2) Absent 

 

Table.6.4 Rf Value petroleum ether extract of unsaponifiable matter of Brahmi Nei  

 

Solvent System Rf values 

Toluene: Ethyl 

acetate: Glacial 

acetic acid 

(6:0.4:0.4) 

UV-254 nm UV-366 nm Visible light (Vanillin 

– Sulphuric acid) 

0.57 Green 0.52 Blue 0.61  Grey 

0.47 Green 0.48 Blue 0.50  Grey 

 0.42 Red 0.42 Grey 

0.37 Blue 0.39 Dark Grey 

 0.19 Grey 

0.12 Grey 
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6.1.2 Safety Studies 

6.1.2.1 Acute Toxicity Study 

The acute toxicity study showed no mortality of rats up to the higher dose. No behavioral 

changes or abnormal clinical signs of were observed. LD50 value was found to be more than 

8ml/kg body weight and therefore this test drug Brahmi Nei  falls under (Unclassified) category 

V with reference to Globally Harmonized classification System (GHS). In this study, the dose of 

test drug administered in rat was 100 times more than that of the human therapeutic dose. It was 

clearly proved that the human therapeutic dose in rat 4ml /kg/day was absolutely free from acute 

toxicity. 

 

6.1.2.2 Repeated oral Toxicity Study 

For a period of 28 days consecutive days (Table 5.3) of oral administration of Brahmi Nei at 1, 2, 

4 & 8ml/kg/day to Wister albino rat, no treatment related toxicity signs or mortality were 

observed. All groups including Brahmi Nei were found not to be significantly affected or 

changed. There was no significant change in the body weight (Table 6.5) in the treated test 

groups were observed compared with control group. The absolute and relative organs weight 

(Table -6.6) was also not altered by Brahmi Nei.  

Table – 6.5 Body weight of the rats in the 28 day repeated oral toxicity study of Brahmi Nei.  

    Results were (n=6) expressed as the Mean ± SD 

 

Days NS - 0.5ml 2ml/kg body wt 4ml/kg body wt 8ml/kg body wt 

0
th
 Day 161.16 ± 2.12 163.17± 3.21 162.33± 3.39 163.5±3.18 

7
th
 Day 170.17± 4.06 169.5± 4.16 171.16±4.72 170.16±2.51 

14
th
 Day 172.00±5.29 171.00±6.90 176.83±6.13 171.83±9.59 

28
th
 Day 170.33±8.73 171.00±6.63 170.50±4.96 174.00±7.93 
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Table -6.6 Relative organ weights of the rats in the 28 day repeated oral toxicity study of 

Brahmi   Nei. Results (n=6) were expressed as the Mean ± SD 

 

Days NS - 0.5ml 2ml/kg body wt 4ml/kg body wt 8ml/kg body wt 

Brain 1.16±0.17 1.14±0.14 0.99±0.13 1.01±0.17 

Heart 0.48±0.05 0.50±0.04 0.52±0.06 0.52±0.02 

Liver 4.12±0.48 4.16±0.62 4.13±0.36 4.40±0.50 

Spleen 0.60±0.13 0.62±0.13 0.57±0.19 0.52±0.06 

Kidney 0.83±0.11 0.85±0.09 0.77±0.24 0.83±0.08 

Testis 1.45±0.27 1.29±0.15 1.53±0.33 1.55±0.21 

 

Hematological parameters (Table -6.7) such as Hb, RBC, WBC, MCV, MCH etc. are within 

normal series in all control and different doses of Brahmi Nei treated groups during the 

experimental period. There were no significantly differences in the groups in the hematological 

parameters concern.  

Table -6.7 Hematological parameters of the rats in the 28 day repeated oral toxicity study of 

Brahmi   Nei. Results (n=6) were expressed as the Mean ± SD 

Days NS - 0.5ml 2ml/kg body wt 4ml/kg body wt 8ml/kg body wt 

PCV (%) 39±2.89 38.5±3.75 39.5±2.31 40.33±2.67 

RBC(10 6/µl) 6.08±0.47 6.05±0.63 6.03±0.46 6.08±0.44 

WBC (10 3/µl) 7.21±1.66 7.80±1.36 7.81±1.42 7.78±1.35 

Hb(gm/dl) 10.68±1.06 11.33±1.14 11.53±1.54 11.06±1.41 

Neutophils (%) 37±5.15 35.33±5.71 36.66±4.77 35.66±4.57 

Lymphocytes (%) 55.83±6.78 55.50±7.30 56.00±5.59 58.33±6.89 

Eosinophils (%) 1.50±0.79 1.50±0.52 1.50±0.52 1.83±0.71 

Basophils (%) 2.16±1.11 2.50±1.00 2.50±1.31 2.16±1.11 

Monocytes (%) 3.50±1.78 2.50±1.56 3.50±1.78 3.33±1.87 

Platelets (10 3/µl) 433.50±169.87 451.83±140.22 426.66±128.19 443.16±117.29 

MCV(fl) 63.83±3.58 65.00±2.41 64.00±3.56 64.16±2.65 

MCHC (%) 32.50±1.78 32.5±1.78 32.66±1.66 32.16±1.64 

MCH(pg) 21.83±1.40 22.16±1.40 22.00±1.34 21.83±1.40 
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Biochemical parameters (Table-6.8) such as Albumin, Acid Phosphatase, Alkaline Phosphatase, 

LDH, BUN, Creatinine, Glucose, Sodium, Choloride,  Potassium, Total bilirubin, Uric acid, 

Total-C , TGL, HDL-C, LDL-C , GOT and GPT were observed at three doses compared to the 

control group. All were within normal series in control and different doses of Brahmi Nei treated 

groups, there were no significantly differences in the groups.  

Table- 6.8 Biochemical parameters of the rats in the 28 day repeated oral toxicity study of 

Brahmi   Nei. Results (n=6) were expressed as the Mean ± SD 

Days NS - 0.5ml 2ml/kg body wt 4ml/kg body wt 8ml/kg body wt 

Total Protein(g/dl) 6.25±0.82 6.55±0.80 6.80±0.60 6.50±0.64 

Globulin(gm/dl) 2.16±0.32 2.10±0.34 2.15±0.26 2.18±0.26 

Albumin(gm/dl) 3.83±0.72 3.73±0.67 3.75±0.72 3.75±0.74 

Acid Phosphatase (IU/l) 1.66±0.68 1.71±0.68 1.85±0.53 2.06±0.32 

Alkaline Phosphatase (IU/l) 60.00±18.79 65.50±15.54 39.83±17.30 53.33±21.56 

LDH(IU/l) 93.24±18.11 90.97±19.57 90.50±16.06 91.43±14.30 

BUN(mg/dl) 17.00±5.49 16.83±4.40 16.83±3.97 17.66±4.24 

Creatinine(mg/dl) 1.76±0.53 1.88±0.35 1.88±0.23 1.88±0.17 

Glucose (mg/dl) 112.00±23.00 112.50±19.53 111.00±18.48 110.00±18.04 

Sodium(Meq/l) 136.66±7.02 135.33±7.30 134.50±7.30 132.66±6.13 

Choloride (Meq/l) 103.16±9.74 104.50±8.83 104.00±7.72 105.50±6.84 

Potassium(Meq/l) 5.38±1.08 5.45±1.07 5.41±0.90 5.51±0.83 

Total bilirubin (mg/dl) 0.30±0.12 0.26±0.15 0.23±0.14 0.20±0.08 

Uric acid (mg/dl) 3.16±1.01 3.16±0.86 3.08±0.95 3.06±1.01 

Total-C mg/dl 63.93±5.48 66.34±2.95 64.82±5.15 62.54±4.67 

TGL mg/dl 62.44±5.27 62.99±5.25 63.26±5.27 64.02±4.77 

HDL-C mg/dl 17.58±1.28 15.44±1.70 19.09±1.25 20.40±0.98 

LDL-C  mg/dl 45.40±10.10 61.95±4.712 41.01±7.80 45.19±8.36 

GOT(KU) 25.45±2.86 26.88±2.61 26.86±1.86 27.01±1.76 

GPT(KU) 31.28±5.06 31.23±4.72 31.18±4.61 30.98±4.45 
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The gross necropsy study on the organs revealed no abnormal pathological morphology. 

Histopathological examinations were performed on the major organs to evaluate whether or not 

organs or tissues had been injured and altered. All treated and control group rats retain their own 

architecture in organs. H&E stained (Plate 6.2) in the internal organs all groups showed normal 

architecture. 

6.2 Clinical Studies  

6.2.1 Demographical Distributions 

In this study, among the 210 children (Fig 6.49 and Fig 6.50) 88 (41.90%) were between 3-5 

years, 98 (46.66%) fell between 6-9 years and 24 (11.42%) were between 10-12 years, 139 

(66.20%) children were boys and 71(33.80%) children were girls. We have enrolled only spastic 

type of cerebral palsy only among that Dipegia 143 (68.09%), Hemiplegia 24 (11.42 %), 

Triplegia 5 (2.38%), and Quadtriplegia 38 (18%).  Among the risk factors for cerebral palsy 

prenatal causes were the commonest 151 (seen in 71.90% of cases) followed by postnatal causes 

44 (seen in 20.90% cases) and perinatal causes 15 (seen in 7.14% of cases).  Majority belonged 

to lower middle poor class 87 (41.42%) followed by poor class 79 (37.61%), upper middle class 

32 (15.23%) and rich people were only 12 (5.71%). Majority of the patients hailed from a rural 

area and most of the cases were 1st born. In the gait characteristics toe –to-toe walking was the 

commonest presenting complaint 124 (59.04%) followed by unable to walk at all in 31(14.76%) 

and finally toe-to-heel was 12 (5.71%) of children. In Ambulation status of children, independent 

were 92 (43.80%) by presenting complaints in wheelchair 43(20.47%), with walker 53 (25.23%) 

by holding parents 22 (10.47%) of the children each. Majority were malnourished with moderate 

to severe malnutrition. Severity of impairment varies widely, depending on the site and severity 

of brain damage.  
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6.2.2 Clinical Safety Studies  

There was no significant changes in the results (Table 6.9) of hematological and biochemical 

parameters when compared with those of corresponding control. Never the less, the decrease or 

increase in the values obtained was within normal physiological limits.  No adverse effects were 

reported in all groups during the entire study period; relation of adverse events to study 

medication was predefined as “Unrelated “did not necessitate the withdrawal of the treatment. 

 

Table- 6.9 Biochemical parameters of the children in clinical groups for safety study 

    Results (n=70) were expressed as the Mean ± SD 

 

Group - I Group -II Group -III 

0
th 

Day 90
th

 Day 0
th

 Day 90
th

 Day 0
th

 Day 90
th

 Day 

Total Protein(g/dl) 5.66±1.08 6.77±0.90 6.01±1.01 6.55±0.96 5.98±0.45 7.11±0.78 

Globulin(gm/dl) 2.17±0.33 2.77±0.11 2.10±0.38 2.33±0.63 2.19±0.28 2.12±0.21 

Albumin(gm/dl) 3.73±0.71 3.99±0.89 3.77±0.69 3.22±0.36 3.72±0.71 3.76±0.79 

Acid Phospha(IU/l) 2.72±0.33 3.11±1.11 2.98±0.68 2.85±1.53 2.06±1.32 2.98±1.23 

Alkaline Pho (IU/l) 126.33±18.79 139.23±34.22 189.56±15.54 167.66±17.30 176.78±21.56 188.22±34.11 

LDH(IU/l) 134.65±22.76 145.76±34.11 156.55±31.56 162.33±23.56 133.54±21.23 143.29±22.34 

BUN(mg/dl) 13.02±3.41 14.81±4.41 15.43±3.77 16.66±3.14 14.66±2.89 15.22±2.45 

Creatinine (mg/dl) 0.43±0.11 0.51±0.09 0.76±0.52 0.88±0.35 0.79±0.23 0.78±0.17 

Glucose (mg/dl) 97.00±13.00 90.50±12.53 81.00±17.48 76.00±28.04 98.45±15.28 89.83±16.64 

Sodium (Meq/l) 131.61±7.12 129.13±6.30 112.53±7.33 113.66±6.13 119.13±19.30 122.53±6.33 

Chloride  (Meq/l) 101.54±12.54 98.16±9.74 113.50±8.82 112.00±7.71 105.51±10.84 102.00±8.71 

Potassium (Meq/l) 3.31±1.18 3.415±1.17 3.41±1.90 3.51±1.13 3.15±1.27 3.21±1.91 

Tot biliru (mg/dl) 0.70±0.32 0.56±0.12 0.63±0.19 0.70±0.18 0.96±0.05 0.93±0.04 

Uric acid (mg/dl) 3.96±1.11 4.16±0.16 4.08±0.85 4.06±0.01 3.66±0.96 3.68±0.96 

Total-C mg/dl 143.93±15.48 166.34±22.95 164.82±25.15 162.54±14.67 166.34±22.95 164.82±25.15 

TGL mg/dl 132.44±5.17 142.91±5.15 143.29±5.17 154.02±6.17 132.91±5.45 143.26±5.28 

HDL-C mg/dl 37.42±2.28 35.44±5.70 29.79±6.25 30.40±2.28 35.44±1.72 29.29±5.25 

LDL-C  mg/dl 95.42±9.10 91.95±6.75 91.51±7.82 95.29±8.34 91.95±6.72 99.01±6.82 

GOT(KU) 35.46±2.86 36.18±2.67 36.86±2.86 29.01±3.71 26.88±3.61 36.81±2.86 

GPT(KU) 21.28±4.16 23.21±4.12 26.11±5.62 26.98±4.15 27.13±5.72 29.28±5.71 

 

6.2.3 Clinical Efficacy Studies 

As shown in the methodology, 250 of the 210 children enrolled completed treatments and 

measures clinical parameters were obtained to evaluate efficacy of the medicines and 

methodologies. While the children in each group were matched on clinical parameters such as 

spasticity, gross motor functions, fine motor functions, gait analysis, assessment of joints, socio 
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emotional, language development and other baseline characteristics were assessed to assure 

proper randomization. The results showed these comparisons and displays significant differences 

between groups.  

4.2.3.1 Clinical parameters Analysis within the groups 

Group - I 

This group of children received regular OPD medicines and didn‟t receive Brahmi Nei, external 

therapies such as thokanam and varmam. During the clinical evaluation (0
th

, 30th, 60
th

 and 90
th

 

day) of the groups‟ scores on the spasticity differed between days. The minimum score was 2 

and the maximum score was 5 in Asworth scale and in modified Asworth score between +1 to 4. 

The perceived beneficial effects of regular OPD treatment could be a reduction in spasticity.  The 

GMFCS mean scores and standard deviations of hearing, visual following, head centering, 

vocalization, head Position, head balance are shown higher score indicates better gross motor 

function. For the Muscle tone the mean scores and standard deviations of the groups‟ scores on 

the Consistency, Extensibility, Passivity, Posture in supine and  Posture  in Prone are the groups‟ 

scores were (< 0.05) significance. Higher scores for Consistency, Extensibility indicate better 

performance and more independence, respectively.  For the dynamic gait index the mean scores 

and standard deviations of the groups‟ scores on the gait level surface, change in gait speed, gait 

with horizontal head turns, gait with vertical head turns, step over obstacle, and step around 

obstacles are the groups‟ scores were significance (< 0.05). Fine motor, assessment of upper and 

lower extremities joints were no significant between days.  In this group, the percentage of 

problem definitions formulated in terms of social, emotional, language and vocabulary 

development and functional abilities did not change during the study. A main effect of this group 

was found for spastic, muscle tone scale and GMFCS scores. The minimum scores for each 
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clinical parameter had significantly improved on the day 60
th

 analysis. The immediate effects of 

OPD treatment on clinical parameters were negligible. In motor function, there was a small 

decline compared to Brahmi Nei group, but not in level group III children. The difference 

between the percentages of this group and group III was significant (P < 0.001).  

Spasticity 

Days Gastrocnemous 

and Soleus 

Hip adductors Thigh flexors and 

extensors 

Day 0 3.59± 1.03 3.84± 0.88 4.00±0.90 

Day 30 3.51± 0.88 3.79± .96 4.16± 0.79 

Day 60 2.96± 1.06 3.57± 0.89 3.94± 0.76 

Day 90 3.00± 1.09 3.49± 0.93 3.93± 0.84 

 Triceps and 

Biceps 

Shoulder girdle and 

trunk muscles 

Forearm flexors and 

extensors 

Day 0 3.84±0.88 3.84± 0.88 3.84± 0.88 

Day 30 3.79± 0.96 3.79± 0.96 3.79± 0.96 

Day 60 3.57± 0.89 3.69± 0.83 3.47± 0.86 

Day 90 3.49± 0.93 3.66± 0.85 3.46± 0.91 

 

The mean spasticity score in Gastrocnemius and Soleus 0
th

 day was 3.59 ± 1.03. By 90
th

 day 

after the treatment it was 3.00 ± 1.09. The mean spasticity score in Hip adductors 0
th

 day was 

3.84±0.88. By 90
th

 day after the treatment it was 3.49± 0.93. The mean spasticity score in Thigh 

flexors and extensors 0
th

 day was 4.00± 0.90. By 90
th

 day after the treatment it was 3.93± 0.84. 

The mean spasticity score in Triceps and biceps 0th day was 3.84± 0.88. By 90
th

 day after the 

treatment it was 3.49± 0.93. The mean spasticity score in Shoulder girdle and trunk muscles 0
th

 

day was 3.84± 0.88. By 90
th

 day after the treatment it was 3.66± 0.85. The mean spasticity score 

in Forearm flexors and extensors 0
th

 day was 3.84± 0.88. By 90
th

 day after the treatment it was 

3.46± 0.91. However, the differences are not significant when tested statistically using an 

ANOVA. When the mean scores before treatment are compared with those at 90
th 

day, the P 

Value is > 0.05 
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GMCS 

Days Hearing Visual Following Vocalization 

Day 0 3.19±0.86 3.06±0.87 2.99±0.75 

Day 30 3.10±0.76 2.93±0.92 3.01±0.86 

Day 60 3.11±0.73 2.81±1.07 2.91±0.81 

Day 90 3.00±0.66 2.63±1.12 2.77±0.97 

 Head Centering Head Position Head Balance 

Day 0 3.17±0.80 3.17±0.72 3.17±0.72 

Day 30 3.06±0.70 3.09±0.74 3.00±0.80 

Day 60 2.99±0.71 2.91±0.78 2.86±0.77 

Day 90 2.81±0.79 2.76±0.81 2.77±0.71 

 

The mean GMFCS score in Hearing 0
th

 day was 3.19 ± 0.86. By 90
th

 day after the treatment it 

was 3.00 ± 0.66. The mean GMFCS score in visual following 0
th

 day was 3.06 ± 0.87. By 90
th

 

day after the treatment it was 2.63 ± 1.12. The mean GMFCS score in vocalization following 0
th

 

day was 2.99 ± 0.75. By 90
th

 day after the treatment it was 2.77 ± 0.97. The mean GMFCS score 

in head centering 0
th

 day was 3.17 ± 0.80. By 90
th

 day after the treatment it was 2.81 ± 0.79. The 

mean GMFCS score in head position 0th day was 3.17 ± 0.72. By 90
th

 day after the treatment it 

was 2.76 ± 0.81. The mean GMFCS score in head balance 0th day was 3.17 ± 0.72. By 90
th

 day 

after the treatment it was 2.77 ± 0.71.  

Muscle Tone 

Days Consistency Extensibility Passivity 

Day 0 3.76±1.00 3.87±0.85 4.07±0.77 

Day 30 3.66±0.81 3.60±0.87 3.74±0.70 

Day 60 3.29±1.11 3.49±0.83 3.71±0.73 

Day 90 3.36±1.068 3.31±0.77 3.67±0.85 

 Posture in supine Posture in prone 

Day 0 3.89± 0.86 3.99±0.89 

Day 30 3.49±0.83 3.76±0.84 

Day 60 3.53±0.86 3.80±0.79 

Day 90 3.46±0.93 3.74±0.79 

 

The mean muscle tone score in consistency 0
th

 day was 3.76 ± 1.00. By 90
th

 day after the 

treatment it was 3.36 ± 1.068. The mean muscle tone score in Extensibility 0
th

 day was 3.87 ± 
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0.85. By 90
th

 day after the treatment it was 3.31 ± 0.77. The mean muscle tone score in Passivity 

0
th

 day was 4.07 ± 0.77. By 90
th

 day after the treatment it was 3.67 ± 0.85. The mean muscle tone 

score in Posture in supine 0th day was 3.89 ± 0.86. By 90
th

 day after the treatment it was 3.46 ± 

0.93. The mean muscle tone score in Posture in prone 0
th

 day was 3.99±0.89. By 90
th

 day after 

the treatment it was 3.74±0.79.  

Dynamic Gait Index 

Days Gait Level 

Surface 

Change in Gait 

Speed 

Step Over 

Obstacle 

Step around 

the Obstacle 

Day 0 1.46 ± 0.50 1.49±0.50 1.50±0.53 1.47±0.50 

Day 30 1.51 ±0.53 1.50±0.50 1.41±0.50 1.36±0.51 

Day 60 1.59 ±0.55 1.47±0.53 1.51±0.50 1.47±0.53 

Day 90 1.64 ±0.70 1.46±0.56 1.37±0.59 1.46±0.58 

 

The mean dynamic gait index score in Gait Level Surface 0th day was 1.46 ± 0.50. By 90
th

 day 

after the treatment it was 1.64 ± 0.70. The mean dynamic gait index score in Change in Gait 

Speed 0
th

 day was 1.49 ± 0.50. By 90
th

 day after the treatment it was 1.46 ± 0.56. The mean 

dynamic gait index score in Step over Obstacle 0th day was 1.50 ± 0.53. By 90
th

 day after the 

treatment it was 1.37 ± 0.59. The mean dynamic gait index score in Step around the Obstacle 0th 

day was 1.47 ± 0.50. By 90
th

 day after the treatment it was 1.46 ± 0.58.  

 

  

Fine Motor Function of Upper Limb– MACS 

Mean ±SD 

Day 0 1.04 ± 0.95 

Day 30 1.14 ± 0.95 

Day 60 1.09 ± 0.88 

Day 90 1.46  ± 1.02 

 

The mean fine motor assessment score in 0th day was 1.04 ± 0.95. By 90
th

 day after the 

treatment it was 1.46 ± 1.02.  
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Selective Control Assessment of Upper Extremities 

Days Shoulder Joint Elbow Joint Wrist Joint 

Day 0 2.00±0.68 1.91±0.74 1.69±0.71 

Day 30 1.80±0.67 1.83±0.64 1.59±0.63 

Day 60 1.74±0.67 1.76±0.65 1.57±0.60 

Day 90 1.44±0.63 1.43±0.63 1.34±0.48 

 MPJ PJ 

Day 0 1.73±0.64 1.80±0.65 

Day 30 1.63±0.62 1.59±0.55 

Day 60 1.57±0.63 1.53±0.56 

Day 90 1.51±0.63 1.41±0.60 

 

The mean selective control Assessment score in shoulder joint 0
th

 day was 2.00 ±0.68. By 90
th

 

day after the treatment it was 1.44 ± 0.63. The mean selective control Assessment score in elbow 

joint 0
th

 day was 1.91 ± 0.74. By 90
th

 day after the treatment it was 1.43 ± 0.63. The mean 

selective control Assessment score in wrist joint 0
th

 day was 1.69 ± 0.71. By 90
th

 day after the 

treatment it was 1.34 ± 0.48. The mean selective control Assessment score in 

metacarpophalangeal joint 0th day was 1.73 ± 0.64. By 90
th

 day after the treatment it was 1.51 

±0.63. The mean selective control Assessment score in phalangeal joint 0th day was 1.80 ±0.65. 

By 90
th

 day after the treatment it was 1.41 ±0.60.  

Selective Control Assessment of Lower Extremities 

Days Hip Joint Knee Joint Ankle  Joint 

Day 0 2.07±0.71 1.91±0.70 1.80±0.65 

Day 30 1.87±0.68 1.76±0.65 1.66±0.63 

Day 60 1.81±0.69 1.70±0.64 1.59±0.65 

Day 90 1.54±0.72 1.37±0.54 1.43±0.63 

 STJ Toes 

Day 0 1.61±0.69 1.71±0.64 

Day 30 1.53±0.58 1.60±0.55 

Day 60 1.51±0.58 1.56±0.53 

Day 90 1.34±0.51 1.46±0.56 

 

The mean selective control Assessment score in hip joint 0
th

 day was 2.07 ± 0.71. By 90
th

 day 

after the treatment it was 1.54 ± 0.72. The mean selective control Assessment score in knee joint 
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0
th

 day was 1.91 ± 0.70. By 90
th

 day after the treatment it was 1.37 ± 0.54. The mean selective 

control Assessment score in ankle joint 0
th

 day was 1.80 ± 0.65. By 90
th

 day after the treatment it 

was 1.43 ± 0.63. The mean selective control Assessment score in subtalar joint 0th day was 1.61 

±0.69. By 90
th

 day after the treatment it was 1.34 ± 0.51. The mean selective control Assessment 

score in toes joint 0th day was 1.71 ± 0.64. By 90
th

 day after the treatment it was 1.46 ± 0.56.  

Language and Vocabulary development 

Days LV1 LV2 LV3 

Day 0 3.23±0.71 3.24±0.71 3.30±0.67 

Day 30 3.21±0.66 3.19±0.69 3.21±0.63 

Day 60 3.07±0.73 3.06±0.70 3.07±0.67 

Day 90 3.00±0.80 2.94±0.81 3.00±0.74 

 

British Ability Scale – Cognitive  

Days BA1 BA2 BA3 

Day 0 3.24±0.71 3.23±0.73 3.39±0.62 

Day 30 3.17±0.72 3.23±0.66 3.26±0.61 

Day 60 3.00±0.74 3.06±0.70 3.10±0.66 

Day 90 2.90±0.73 2.96±0.86 2.87±0.72 

 

The mean language and vocabulary development score in LV1 0
th

 day was 3.23±0.71. By 90
th

 

day after the treatment it was 3.00±0.80. The mean language and vocabulary development score 

in LV2 0
th

 day was 3.24±0.71. By 90
th

 day after the treatment it was 2.94±0.81. The mean 

language and vocabulary development score in LV3 following 0
th

 day was 3.30±0.67. By 90
th

 

day after the treatment it was 3.00±0.74. The mean British ability scale score in BA1 0
th

 day was 

3.24±0.71. By 90
th

 day after the treatment it was 2.90±0.73. The mean British ability scale score 

in BA2 0
th

 day was 3.23±0.73. By 90
th

 day after the treatment it was 2.96±0.86. The mean 

British ability scale score in BA3 following 0
th

 day was 3.39±0.62. By 90
th

 day after the 

treatment it was 2.87±0.72.  
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Social Skill 

Days SS1 SS2 SS3 

Day 0 3.00±0.88 2.96±0.77 3.13±0.85 

Day 30 2.91±0.91 2.87±0.90 2.97±0.82 

Day 60 2.90±0.93 2.79±0.88 2.93±0.92 

Day 90 2.76±0.91 2.70±0.97 2.70±0.92 

Emotional Skill 

Days ES1 ES2 ES3 

Day 0 3.20±0.77 3.06±0.80 3.00±0.85 

Day 30 3.01±0.75 3.01±0.79 2.91±0.88 

Day 60 2.97±0.72 3.07±0.91 2.910.90 

Day 90 2.83±0.64 2.87±0.96 2.74±0.94 

 

The mean Social skill score in SS1 0
th

 day was 3.00±0.88. By 90
th

 day after the treatment it was 

2.76±0.91. The mean Social skill score in SS2 0
th

 day was 2.96±0.77. By 90
th

 day after the 

treatment it was 2.70±0.97. The mean Social skill score in SS3 following 0
th

 day was 3.13±0.85. 

By 90
th

 day after the treatment it was 2.70±0.92. The mean Emotional skill score in ES1 0
th

 day 

was 3.20±0.77. By 90
th

 day after the treatment it was 2.83±0.64. The mean Emotional skill score 

in ES2 0
th

 day was 3.06±0.80. By 90
th

 day after the treatment it was 2.87±0.96. The mean 

Emotional skill score in ES3 following 0
th

 day was 3.00±0.85. By 90
th

 day after the treatment it 

was 2.74±0.94.  

 Functional Behavioral Skill Adaptive Behavioral Skill 

Days FBS1 FBS2 ABS1 ABS2 

Day 0 2.91±0.85 3.01±0.77 3.17±0.83 2.96±0.89 

Day 30 2.81±0.89 2.99±0.86 2.97±0.80 2.93±0.92 

Day 60 2.70±0.95 2.84±0.86 2.86±0.84 2.94±0.92 

Day 90 2.47±1.00 2.81±0.87 2.67±0.83 2.69±1.02 

 

The mean FBS1 score 0
th

 day was 2.91±0.85. By 90
th

 day after the treatment it was 2.47±1.00. 

The mean FBS2 score 0
th

 day was 3.01±0.77. By 90
th

 day after the treatment it was 2.81±0.87. 

The mean ABS1 score 0
th

 day was 3.17±0.83. By 90
th

 day after the treatment it was 2.67±0.83. 

The mean score in ABS2 0
th

 day was 2.96±0.89. By 90
th

 day after the treatment it was 2.69±1.02.  
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Group - II 

This group of children received Brahmi Nei alone and didn‟t receive any external therapies such 

as thokanam and varmam. Clinical assessment of children in this (0
th

, 30th, 60
th

 and 90
th

 day) the 

groups‟ scores on the spasticity did not differed significantly between days. The minimum score 

was 2 to 5 in Asworth scale and in modified Asworth score between 1 and 4. The perceived 

beneficial effects of regular Brahmi Nei treatment without any external therapies in the limbs 

could not reduction in spasticity significantly. The GMFCS mean scores and standard deviations  

on hearing, visual following, head centering, vocalization, head Position, head balance are shown 

lesser score indicates less gross motor function. For the Muscle tone the mean scores and 

standard deviations of the groups‟ scores on the consistency, extensibility, passivity, posture in 

supine and posture in prone are the groups‟ scores were (> 0.05) not significance. For the 

dynamic gait index the mean scores and standard deviations of the groups‟ scores on the gait 

level surface, change in gait speed, gait with horizontal head turns, gait with vertical head turns, 

step over obstacle, and step around obstacles were less significance (> 0.05). The mean scores of 

the children in the spasticity, gross motor function and muscle tone, gait were lesser than the 

mean scores of the children in the other groups. A main significant effect of this group was found 

for fine motor function, socio emotional, behavioral, language and vocabulary and ability scales. 

In this group, the percentage of problem definitions formulated in terms of above said scales 

significantly change during the study between days.  

Spasticity 

Days Gastrocnemous 

and Soleus 

Hip adductors Thigh flexors and 

extensors 

Day 0 3.69± 1.08 3.81±0.95 4.00±0.83 

Day 30 3.50±.94 3.93±.89 4.10±0.78 

Day 60 3.50±1.02 3.60±0.87 3.86±0.79 

Day 90 3.39±1.13 3.47±0.90 3.73±0.80 
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 Triceps and 

Biceps 

Shoulder girdle and 

trunk muscles 

Forearm flexors and 

extensors 

Day 0 3.81±0.95 3.81±0.95 3.81±0.95 

Day 30 3.93±0.89 3.76±0.95 3.99±0.81 

Day 60 3.60±0.87 3.56±0.90 3.80±0.84 

Day 90 3.47±0.90 3.49±0.85 3.73±0.93 

 

The mean spasticity score in Gastrocnemius and Soleus 0
th

 day was 3.69 ± 1.08. By 90
th

 day 

after the treatment it was 3.39 ± 1.13. The mean spasticity score in Hip adductors 0
th

 day was 

3.81 ± 0.95. By 90
th

 day after the treatment it was 3.47 ± 0.90. The mean spasticity score in 

Thigh flexors and extensors 0
th

 day was 4.00 ± 0.83. By 90
th

 day after the treatment it was 3.73 ± 

0.80. The mean spasticity score in Triceps and biceps 0th day was 3.81± 0.95. By 90
th

 day after 

the treatment it was 3.47± 0.90. The mean spasticity score in Shoulder girdle and trunk muscles 

0
th

 day was 3.81± 0.95. By 90
th

 day after the treatment it was 3.49 ± 0.85. The mean spasticity 

score in Forearm flexors and extensors 0
th

 day was 3.81 ± 0.95. By 90
th

 day after the treatment it 

was 3.73 ± 0.93.  

GMCS 

Days Hearing Visual Following Vocalization 

Day 0 2.96±0.95 2.86±0.75 2.84±0.77 

Day 30 2.70±0.92 2.61±0.86 2.70±0.92 

Day 60 2.44±0.96 2.77±1.00 2.46±0.85 

Day 90 2.19±1.12 2.53±1.13 2.34±0.98 

 Head Centering Head Position Head Balance 

Day 0 3.01±0.73 3.19±0.75 3.16±0.75 

Day 30 2.83±0.88 3.06±0.72 3.10±0.73 

Day 60 2.63±0.73 2.81±0.77 2.79±0.74 

Day 90 2.63±0.87 2.64±0.76 2.60±0.82 

 

The mean GMFCS score in Hearing 0
th

 day was 2.96 ± 0.95. By 90
th

 day after the treatment it 

was 2.19 ± 1.12. The mean GMFCS score in visual following 0
th

 day was 2.86 ± 0.75. By 90
th

 

day after the treatment it was 2.53 ± 1.13. The mean GMFCS score in vocalization following 0
th

 

day was 2.84 ± 0.77. By 90
th

 day after the treatment it was 2.34 ± 0.98. The mean GMFCS score 
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in head centering 0
th

 day was 3.01 ± 0.73. By 90
th

 day after the treatment it was 2.63 ± 0.87. The 

mean GMFCS score in head position 0th day was 3.19 ± 0.75. By 90
th

 day after the treatment it 

was 2.64 ± 0.76. The mean GMFCS score in head balance 0th day was 3.16 ± 0.75. By 90
th

 day 

after the treatment it was 2.60 ± 0.82.  

Muscle Tone 

Days Consistency Extensibility Passivity 

Day 0 3.64 ± 1.08 3.97±0.78 3.96±0.79 

Day 30 3.64± 0.92 3.81±0.69 3.49±0.78 

Day 60 3.56 ± 0.94 3.54±0.70 3.44±0.75 

Day 90 3.50±  1.00 3.39±0.71 3.40±0.86 

 Posture in supine Posture in prone 

Day 0 3.86±0.87 3.97±0.92 

Day 30 3.36±0.78 3.63±0.80 

Day 60 3.26±0.79 3.43±0.60 

Day 90 3.26±0.86 3.47±0.81 

 

The mean muscle tone score in consistency 0
th

 day was 3.64 ± 1.08. By 90
th

 day after the 

treatment it was 3.50 ± 1.00. The mean muscle tone score in Extensibility 0
th

 day was 3.97 ± 

0.78. By 90
th

 day after the treatment it was 3.39 ± 0.71. The mean muscle tone score in Passivity 

0
th

 day was 3.96 ± 0.79. By 90
th

 day after the treatment it was 3.40 ± 0.86. The mean muscle tone 

score in Posture in supine 0th day was 3.86 ± 0.87. By 90
th

 day after the treatment it was 3.26 ± 

0.86. The mean muscle tone score in Posture in prone 0
th

 day was 3.97 ± 0.92. By 90
th

 day after 

the treatment it was 3.47 ± 0.81.  

Dynamic Gait Index 

Days Gait Level 

Surface 

Change in Gait 

Speed 

Step Over 

Obstacle 

Step around 

the Obstacle 

Day 0 1.57±0.65 1.53±0.63 1.73±0.66 1.57±0.65 

Day 30 1.46±0.50 1.44±0.53 1.53±0.56 1.40±0.49 

Day 60 1.41±0.52 1.37±0.54 1.50±0.56 1.33±0.47 

Day 90 1.39±0.49 1.43±0.53 1.41±0.50 1.40±0.52 
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The mean dynamic gait index score in Gait Level Surface 0th day was 1.57 ± 0.65. By 90
th

 day 

after the treatment it was 1.39 ± 0.4. The mean dynamic gait index score in Change in Gait 

Speed 0
th

 day was 1.53 ± 0.63. By 90
th

 day after the treatment it was 1.43 ± 0.53. The mean 

dynamic gait index score in Step over Obstacle 0th day was 1.73 ± 0.66. By 90
th

 day after the 

treatment it was 1.41± 0.50. The mean dynamic gait index score in Step around the Obstacle 0th 

day was 1.57 ± 0.65. By 90
th

 day after the treatment it was 1.40 ± 0.52.  

 

  

Fine Motor Function Upper Limb – MACS 

Mean  ± SD 

Day 0 1.06 ± 0.98 

Day 30 1.23 ± 0.75 

Day 60 1.36 ± 0.80 

Day 90 1.41 ± 0.83 

 

The mean fine motor assessment score in 0th day was 1.06 ± 0.98. By 90
th

 day after the 

treatment it was 1.41 ± 0.83.  

Selective Control Assessment of Upper Extremities 

Days Shoulder Joint Elbow Joint Wrist Joint 

Day 0 2.00±0.68 1.91±0.74 1.69±0.71 

Day 30 1.66±0.66 1.81±0.64 1.59±0.60 

Day 60 1.69±0.58 1.74±0.61 1.57±0.58 

Day 90 1.56±0.61 1.50±0.61 1.39±0.62 

 MPJ PJ 

Day 0 1.73±0.64 1.80±0.65 

Day 30 1.51±0.61 1.59±0.58 

Day 60 1.61±0.60 1.64±0.57 

Day 90 1.61±0.62 1.47±0.63 

 

The mean selective control Assessment score in shoulder joint 0
th

 day was 2.00 ± 0.68. By 90
th

 

day after the treatment it was 1.56 ± 0.61. The mean selective control Assessment score in elbow 

joint 0
th

 day was 1.91 ± 0.74. By 90
th

 day after the treatment it was 1.50 ± 0.61. The mean 

selective control Assessment score in wrist joint 0
th

 day was 1.69 ± 0.71. By 90
th

 day after the 

treatment it was 1.39 ± 0.62. The mean selective control Assessment score in 
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metacarpophalangeal joint 0th day was 1.73 ± 0.64. By 90
th

 day after the treatment it was 1.61 ± 

0.62. The mean selective control Assessment score in phalangeal joint 0th day was 1.80 ±0.65. 

By 90
th

 day after the treatment it was 1.47 ±0.63.  

Selective Control Assessment of Lower Extremities 

Days Hip Joint Knee Joint Ankle  Joint 

Day 0 2.07±0.71 1.91±0.70 1.80±0.65 

Day 30 1.76±0.71 1.69±0.60 1.53±0.61 

Day 60 1.69±0.63 1.74±0.56 1.61±0.60 

Day 90 1.54±0.61 1.51±0.61 1.47±0.61 

 STJ Toes 

Day 0 1.61±0.69 1.71±0.64 

Day 30 1.59±0.63 1.59±0.55 

Day 60 1.59±0.63 1.61±0.52 

Day 90 1.40±0.65 1.59±0.63 

 

The mean selective control Assessment score in hip joint 0
th

 day was 2.07 ± 0.71. By 90
th

 day 

after the treatment it was 1.54 ± 0.61. The mean selective control Assessment score in knee joint 

0
th

 day was 1.91 ± 0.70. By 90
th

 day after the treatment it was 1.51 ± 0.61. The mean selective 

control Assessment score in ankle joint 0
th

 day was 1.80 ± 0.65. By 90
th

 day after the treatment it 

was 1.47 ± 0.61. The mean selective control Assessment score in subtalar joint 0th day was 1.61 

± 0.69. By 90
th

 day after the treatment it was 1.40 ± 0.65. The mean selective control Assessment 

score in toes joint 0th day was 1.71 ± 0.64. By 90
th

 day after the treatment it was 1.59 ± 0.63.  

Language and Vocabulary development 

Days LV1 LV2 LV3 

Day 0 3.09±0.76 3.06±0.80 3.06±0.78 

Day 30 2.71±0.82 2.59±0.71 2.79±0.81 

Day 60 2.41±0.75 2.36±0.70 2.56±0.65 

Day 90 2.21±0.87 2.11±0.77 2.30±0.71 

British Ability Scale 

Days BA1 BA2 BA3 

Day 0 3.13±0.74 3.06±0.7 3.06±0.72 

Day 30 2.67±0.53 2.790.90 2.91±0.83 

Day 60 2.40±0.55 2.67±0.88 2.610.71 

Day 90 2.20±0.67 2.31±0.69 2.50±0.72 
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The mean language and vocabulary development score in LV1 0
th

 day was 3.09±0.76. By 90
th

 

day after the treatment it was 2.21±0.87. The mean language and vocabulary development score 

in LV2 0
th

 day was 3.06±0.80. By 90
th

 day after the treatment it was 2.11±0.77. The mean 

language and vocabulary development score in LV3 following 0
th

 day was 2.30±0.71. By 90
th

 

day after the treatment it was 3.00±0.74. The mean British ability scale score in BA1 0
th

 day was 

3.13±0.74. By 90
th

 day after the treatment it was 2.20±0.67. The mean British ability scale score 

in BA2 0
th

 day was 3.06±0.7. By 90
th

 day after the treatment it was 2.31±0.69. The mean British 

ability scale score in BA3 following 0
th

 day was 3.06±0.72. By 90
th

 day after the treatment it was 

2.50±0.72.  

Social Skill 

Days SS1 SS2 SS3 

Day 0 2.91±0.88 2.96±0.82 2.90±0.80 

Day 30 2.71±0.84 2.69±0.86 2.74±0.93 

Day 60 2.46±0.93 2.41±0.75 2.74±0.88 

Day 90 2.06±0.74 2.19±0.69 2.06±0.72 

Emotional Skill 

Days ES1 ES2 ES3 

Day 0 3.09±0.81 2.89±0.75 2.89±0.84 

Day 30 2.81±0.80 2.60±0.89 2.70±0.86 

Day 60 2.54±0.86 2.46±0.76 2.51±0.78 

Day 90 2.17±0.74 2.20±0.71 2.00±0.70 

 

The mean Social skill score in SS1 0
th

 day was 2.91±0.88. By 90
th

 day after the treatment it was 

2.06±0.74. The mean Social skill score in SS2 0
th

 day was 2.96±0.82. By 90
th

 day after the 

treatment it was 2.19±0.69. The mean Social skill score in SS3 following 0
th

 day was 2.90±0.80. 

By 90
th

 day after the treatment it was 2.06±0.72. The mean Emotional skill score in ES1 0
th

 day 

was 3.09±0.81. By 90
th

 day after the treatment it was 2.17±0.74. The mean Emotional skill score 

in ES2 0
th

 day was 2.89±0.75. By 90
th

 day after the treatment it was 2.20±0.71. The mean ES3 

score following 0
th

 day was 2.89±0.84. By 90
th

 day after the treatment it was 2.00±0.70.  
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 Functional Behavioral Skill Adaptive Behavioral Skill 

Days FBS1 FBS2 ABS1 ABS2 

Day 0 2.87±0.85 3.01±0.77 2.99±0.83 2.84±0.79 

Day 30 2.70±0.97 2.86±0.75 2.81±0.8 2.54±0.91 

Day 60 2.56±0.93 2.66±0.88 2.59±0.75 2.56±0.90 

Day 90 2.34±0.96 2.27±0.95 2.47±0.93 2.37±1.02 

 

The mean Functional behavioral skill score in FBS1 0
th

 day was 2.87±0.85. By 90
th

 day after the 

treatment it was 2.34±0.96. The mean Functional behavioral skill score in FBS2 0
th

 day was 

3.01±0.77. By 90
th

 day after the treatment it was 2.27±0.95. The mean Adaptive behavioral skill 

score in ABS1 0
th

 day was 2.99±0.83. By 90
th

 day after the treatment it was 2.47±0.93. The mean 

Adaptive behavioral skill score in ABS2 0
th

 day was 2.84±0.79. By 90
th

 day after the treatment it 

was 2.37±1.02.  

 

Group - III 

This group of children received Brahmi Nei along with external therapies such as Thokanam and 

Varmam. During baseline testing the clinical parameters were different between children with a 

direct relationship between scores during baseline, 60 days and 90 days test sessions as indicated 

by r-values of 0.82, 0.84 and 0.80, respectively. In this group, evaluations of 90 days therapy 

demonstrated significant improvements in the clinical parameters in comparison to the other 

groups with respect to all spasticity, gross motor, fine motor, and gait analysis and socio 

emotional scales. Significant differences (P < 0.001) were observed in the Socio emotional scales 

with group II and other scales with group I. Within-group comparisons revealed significant (P < 

0.001)  improvements in all measured aspects in contrast to the group I and II, in which  

significant improvements were found 30 days after therapy.   
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Spasticity 

Days Gastrocnemius 

and Soleus 

Hip adductors Thigh flexors and 

extensors 

Day 0 3.60±1.03 3.41±0.96 3.61±1.00 

Day 30 3.21±.95 2.89±0.86 2.90±0.85 

Day 60 2.91±1.07 2.29±0.90 2.30±.92 

Day 90 2.46±1.22 2.09±0.86 2.04±0.92 

 Triceps and 

Biceps 

Shoulder girdle and 

trunk muscles 

Forearm flexors and 

extensors 

Day 0 3.41±0.96 3.41±0.96 3.40±0.95 

Day 30 2.89±0.86 2.61±0.91 2.90±0.82 

Day 60 2.29±0.90 2.26±0.86 2.30±0.73 

Day 90 2.09±0.86 2.07±0.89 1.87±0.70 

 

The mean Asworth scale spasticity scores in Gastrocnemius and Soleus 0
th

 day was 3.60 ± 1.03. 

By 90
th

 day after the treatment it was 2.46 ± 1.22. The mean spasticity score in Hip adductors 0
th

 

day was 3.41 ± 0.96. By 90
th

 day after the treatment it was 2.09 ± 0.86. The mean spasticity 

score in Thigh flexors and extensors 0
th

 day was 3.61 ± 1.00. By 90
th

 day after the treatment it 

was 2.04 ± 0.92. The mean spasticity score in Triceps and biceps 0th day was 3.41 ± 0.96. By 

90
th

 day after the treatment it was 2.09 ± 0.86. The mean spasticity score in Shoulder girdle and 

trunk muscles 0
th

 day was 3.41 ± 0.96. By 90
th

 day after the treatment it was 2.07 ± 0.89. The 

mean spasticity score in Forearm flexors and extensors 0
th

 day was 3.40 ± 0.95. By 90
th

 day after 

the treatment it was 1.87 ± 0.70.  

GMCS 

Days Hearing Visual Following Vocalization 

Day 0 2.70±0.94 2.51±0.83 2.49±0.99 

Day 30 2.33±0.88 2.16±0.88 2.24±0.88 

Day 60 2.01±0.91 2.26±0.91 2.04±0.79 

Day 90 1.66±0.87 1.90±0.99 1.71±0.85 

 Head Centering Head Position Head Balance 

Day 0 2.44±0.96 3.17±0.74 3.17±0.74 

Day 30 2.07±0.86 2.67±0.85 2.67±0.76 

Day 60 1.80±0.73 2.34±0.80 2.40±0.73 

Day 90 1.46±0.63 1.99±0.83 1.89±0.73 
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The mean GMFCS score in Hearing 0
th

 day was 2.70 ± 0.94. By 90
th

 day after the treatment it 

was 1.66 ± 0.87. The mean GMFCS score in visual following 0
th

 day was 2.51 ± 0.83. By 90
th

 

day after the treatment it was 1.90 ± 0.99. The mean GMFCS score in vocalization following 0
th

 

day was 2.49 ± 0.99. By 90
th

 day after the treatment it was 1.71 ± 0.85. The mean GMFCS score 

in head centering 0
th

 day was 2.44 ± 0.96. By 90
th

 day after the treatment it was 1.46 ± 0.63. The 

mean GMFCS score in head position 0th day was 3.17 ± 0.74. By 90
th

 day after the treatment it 

was 1.99 ± 0.83. The mean GMFCS score in head balance 0th day was 3.17 ±0.74. By 90
th

 day 

after the treatment it was 1.89 ± 0.73.  

Muscle Tone 

Days Consistency Extensibility Passivity 

Day 0 3.70± 1.04 3.79±0.95 3.97±0.80 

Day 30 3.01± 0.86 2.79±0.81 2.99±0.77 

Day 60 2.80± 0.94 2.39±0.91 2.64±0.85 

Day 90 2.44± 0.96 2.11±0.83 2.24±0.89 

 Posture in supine Posture in prone 

Day 0 3.94±0.85 4.00±0.87 

Day 30 2.89±0.86 3.11±0.81 

Day 60 2.50±0.86 2.80±0.88 

Day 90 2.07±0.94 2.41±0.91 

 

The mean muscle tone score in consistency 0
th

 day was 3.70 ± 1.04. By 90
th

 day after the 

treatment it was 2.44 ± 0.96. The mean muscle tone score in Extensibility 0
th

 day was 33.79 ± 

0.95. By 90
th

 day after the treatment it was 2.11 ± 0.83. The mean muscle tone score in Passivity 

0
th

 day was 3.97 ± 0.80. By 90
th

 day after the treatment it was 2.24 ± 0.89. The mean muscle tone 

score in Posture in supine 0th day was 3.94±0.85. By 90
th

 day after the treatment it was 2.07 ± 

0.94. The mean muscle tone score in Posture in prone 0
th

 day was 4.00±0.87. By 90
th

 day after 

the treatment it was 2.41 ± 0.91.  
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Dynamic Gait Index 

Days Gait Level 

Surface 

Change in Gait 

Speed 

Step Over 

Obstacle 

Step around 

the Obstacle 

Day 0 1.51±0.50 1.60±0.65 1.73±0.72 1.71±0.68 

Day 30 1.91±0.58 1.91±0.61 2.00±0.68 1.91±0.58 

Day 60 2.04±0.60 2.00±0.68 2.09±0.74 2.00±0.72 

Day 90 2.06±0.72 2.14±0.84 2.51±0.90 2.16±0.86 

 

The mean dynamic gait index score in Gait Level Surface 0th day was 1.51 ± 0.50. By 90
th

 day 

after the treatment it was 2.06 ± 0.72. The mean dynamic gait index score in Change in Gait 

Speed 0
th

 day was 1.60 ± 0.65. By 90
th

 day after the treatment it was 2.14 ± 0.84. The mean 

dynamic gait index score in Step over Obstacle 0th day was 1.73 ± 0.72. By 90
th

 day after the 

treatment it was 2.51± 0.90. The mean dynamic gait index score in Step around the Obstacle 0th 

day was 1.71 ± 0.68. By 90
th

 day after the treatment it was 2.16 ± 0.86.  

 

  

Fine Motor function of Upper Limb – MACS 

Mean ± SD 

Day 0 1.07 ± 0.95 

Day 30 1.81 ± 0.64 

Day 60 2.21 ± 0.68 

Day 90 2.64 ± 0.95 

 

The mean fine motor assessment score in 0th day was 1.07 ± 0.95. By 90
th

 day after the 

treatment it was 2.64 ± 0.95.  

Selective Control Assessment of Upper Extremities 

Days Shoulder Joint Elbow Joint Wrist Joint 

Day 0 1.97±0.66 1.89±0.71 1.69±0.71 

Day 30 2.07±0.62 1.93±0.64 1.70±0.67 

Day 60 2.07±0.67 1.99±0.63 1.73±0.68 

Day 90 2.24±0.67 2.33±0.63 2.14±0.64 

 MPJ PJ 

Day 0 1.73±0.64 1.80±0.65 

Day 30 1.74±0.67 1.81±0.69 

Day 60 1.74±0.70 1.83±0.68 

Day 90 2.07±0.67 2.13±0.68 

 



123 

 

The mean selective control Assessment score in shoulder joint 0
th

 day was 1.97 ± 0.66. By 90
th

 

day after the treatment it was 2.24 ± 0.67. The mean selective control Assessment score in elbow 

joint 0
th

 day was 1.89 ± 0.71. By 90
th

 day after the treatment it was 2.33 ± 0.63. The mean 

selective control Assessment score in wrist joint 0
th

 day was 1.69 ± 0.71. By 90
th

 day after the 

treatment it was 2.14 ± 0.64. The mean selective control Assessment score in 

metacarpophalangeal joint 0th day was 1.73 ± 0.64. By 90
th

 day after the treatment it was 2.07 ± 

0.67. The mean selective control Assessment score in phalangeal joint  0
th

 day was 1.80 ±0.65. 

By 90
th

 day after the treatment it was 2.13 ± 0.68.  

Selective Control Assessment of Lower Extremities 

Days Hip Joint Knee Joint Ankle  Joint 

Day 0 2.01±0.67 1.90±0.68 1.81±0.67 

Day 30 2.10±0.62 1.96±0.60 1.81±0.73 

Day 60 2.10±0.62 2.00±0.66 1.81±0.71 

Day 90 2.33±0.63 2.27±0.66 2.11±0.65 

 STJ Toes 

Day 0 1.61±0.69 1.71±0.64 

Day 30 1.60±0.67 1.76±0.62 

Day 60 1.63±0.66 1.79±0.66 

Day 90 2.00±0.66 2.19±0.69 

 

The mean selective control Assessment score in hip joint 0
th

 day was 2.01 ± 0.67. By 90
th

 day 

after the treatment it was 2.33 ± 0.63. The mean selective control Assessment score in knee joint 

0
th

 day was 1.90 ± 0.68. By 90
th

 day after the treatment it was 2.27 ± 0.66. The mean selective 

control Assessment score in ankle joint 0
th

 day was 1.81 ± 0.67. By 90
th

 day after the treatment it 

was 2.11 ± 0.65. The mean selective control Assessment score in subtalar joint 0th day was 1.61 

± 0.69. By 90
th

 day after the treatment it was 2.00 ± 0.66. The mean selective control Assessment 

score in toes joint 0th day was 1.71 ± 0.64. By 90
th

 day after the treatment it was 2.19 ± 0.69.  
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Language and Vocabulary development 

Days LV1 LV2 LV3 

Day 0 2.77±0.76 2.71±0.78 2.81±0.9 

Day 30 2.27±0.78 2.21±0.81 2.31±0.84 

Day 60 2.17±0.85 2.14±0.89 2.030.78 

Day 90 1.74±0.88 1.77±0.94 1.69±0.79 

 

British Ability Scale 

Days BA1 BA2 BA3 

Day 0 3.11±0.79 2.61±0.80 2.33±0.79 

Day 30 2.67±0.83 2.13±0.83 2.44±0.86 

Day 60 2.30±0.86 2.13±0.88 2.03±0.74 

Day 90 1.83±0.78 1.79±0.90 1.60±0.69 

 

The mean language and vocabulary development score in LV1 0
th

 day was 2.77±0.76. By 90
th

 

day after the treatment it was 1.74±0.88. The mean language and vocabulary development score 

in LV2 0
th

 day was 2.71±0.78. By 90
th

 day after the treatment it was 1.77±0.94. The mean 

language and vocabulary development score in LV3 following 0
th

 day was 2.81±0.9. By 90
th

 day 

after the treatment it was 1.69±0.79. The mean British ability scale score in BA1 0
th

 day was 

3.11±0.79. By 90
th

 day after the treatment it was 1.83±0.78. The mean British ability scale score 

in BA2 0
th

 day was 2.61±0.80. By 90
th

 day after the treatment it was 1.79±0.90. The mean 

British ability scale score in BA3 following 0
th

 day was 2.33±0.79. By 90
th

 day after the 

treatment it was 1.60±0.69.  

Social Skill 

Days SS1 SS2 SS3 

Day 0 2.37±0.97 2.79±0.90 2.71±0.89 

Day 30 2.07±0.89 2.56±0.79 2.40±0.94 

Day 60 1.90±0.80 2.27±0.80 2.31±0.89 

Day 90 1.59±0.77 1.89±0.89 1.97±0.96 

Emotional Skill 

Days ES1 ES2 ES3 

Day 0 2.61±1.03 2.54±0.97 2.50±0.99 

Day 30 2.21±0.87 2.30±0.92 2.17±0.87 

Day 60 1.87±0.80 2.11±0.84 2.04±0.82 

Day 90 1.51±0.61 1.74±0.86 1.67±0.85 
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The mean Social skill score in SS1 0
th

 day was 2.37±0.97. By 90
th

 day after the treatment it was 

1.59±0.77. The mean Social skill score in SS2 0
th

 day was 2.79±0.90. By 90
th

 day after the 

treatment it was 1.89±0.89. The mean Social skill score in SS3 following 0
th

 day was 2.71±0.89. 

By 90
th

 day after the treatment it was 1.97±0.96.  The mean Emotional skill score in ES1 0
th

 day 

was 2.61±1.03. By 90
th

 day after the treatment it was 1.51±0.61. The mean Emotional skill score 

in ES2 0
th

 day was 2.54±0.97. By 90
th

 day after the treatment it was 1.74±0.86. The mean 

Emotional skill score in ES3 following 0
th

 day was 2.50±0.99. By 90
th

 day after the treatment it 

was 1.67±0.85.  

 Functional Behavioral Skill Adaptive Behavioral Skill 

Days FBS1 FBS2 ABS1 ABS2 

Day 0 2.83±0.92 2.91±0.93 2.70±0.95 2.54±0.96 

Day 30 2.34±0.87 2.63±0.87 2.34±0.92 2.30±0.89 

Day 60 2.24±0.82 2.31±0.89 2.16±0.86 2.09±0.81 

Day 90 1.91±0.90 1.91±0.85 1.79±0.83 1.70±0.84 

 

The mean Functional behavioral skill score in FBS1 0
th

 day was 2.83±0.92. By 90
th

 day after the 

treatment it was 1.91±0.90. The mean score in FBS2 0
th

 day was 2.91±0.93. By 90
th

 day after the 

treatment it was 1.91±0.85. The mean Adaptive behavioral skill score in ABS1 0
th

 day was 

2.70±0.95. By 90
th

 day after the treatment it was 1.79±0.83. The mean Adaptive behavioral skill 

score in ABS2 0
th

 day was 2.54±0.96. By 90
th

 day after the treatment it was 1.70±0.84.  

 

6.2.3.2 Clinical parameters Analysis between groups 

Analysis and interpretation are organize, classify and summarize the collected data so that they 

can be better comprehended and interpreted to give answers to the questions that triggered the 

research. Interpretation is the search for the broader meaning of findings. In this chapter a 

detailed analysis of the collected data has been attempted as per the objectives stated earlier.  
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Table 6.10. Significant differences between Clinical Groups and Days along with respect to 

spasticity in Gastrocnemius and Soleus 

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.59±1.03 3.69±1.08 3.60±1.03 0.187 0.830 

Day 30 3.51±0.88 3.50±0.94 3.21±0.95 2.348 0.098 

Day 60 2.96±1.06
a
 3.50±1.02

b
 2.91±1.07

a
 6.779 0.001** 

Day 90 3.00±1.09
b
 3.39±1.13

b
 2.46±1.22

a
 11.510 <0.001** 

Chi- Square value 50.069 9.783 68.958  

P value <0.001** 0.021* <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01, there is significant at 1% level with regard to 

the 60
th

 and 90
th

 days of treatments. Hence there is highly significant difference between the 

groups treated with OPD medicines, Brahmi Nei alone and Brahmi Nei along with Thokkanam 

and Varmam with regard to the 60
th

 and 90
th

 days with respect to spasticity in Gastrocnemius and 

Soleus. 

Based on HSD Turkey test, Group I and Group II are significantly differed with Group III on 

60
th

 day and Group III is significantly differed with Group I and Group II on 90
th

 day at 5% 

level. 

There is no significant difference between the groups on 0
th

 day and 30
th

 Day.  

Friedman test is used for comparing days for each groups, there is significant difference between 

days at 1% level in Group I and Group III and significant at 5 percent level in Group II.  

Modified Asworth scale means score value of Group III decreased significantly from 0
th

 day to 

90
th

 day compared to other groups. Hence results accomplished that massage and Varmam 

significantly play a role on Gastrocnemius and Soleus spasticity.   
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Table 6.11. Significant differences between Clinical Groups and Days along with respect to 

spasticity in Hip adductors 

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.84±0.88 3.81±0.95 3.91±0.96 4.652 0.12 

Day 30 3.79±.96
b
 3.93±.89

b
 2.79±0.86

a
 27.324 0.001** 

Day 60 3.57±0.89
b
 3.60±0.87

b
 2.29±0.90

a
 49.721 0.001** 

Day 90 3.49±0.93
b
 3.47±0.90

b
 2.09±0.86

a
 56.312 0.001** 

Chi-Square value 24.455 30.082 133.500  

P vale 0.001** 0.001** 0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is 0.01, there is significant at 1% level with regard to the 30
th 

day to 90
th

 day of treatments. Hence there is highly significant difference between the groups 

treated with OPD medicines, Brahmi Nei alone and Brahmi Nei along with Thokkanam and 

Varmam with regard to the 30
th

 to 90
th

 days with respect to spasticity in Hip adductors. 

Based on HSD Turkey test, Group III is significantly differed with Group I and Group II on 30
th 

day to 90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is significant difference between 

days at 1% level in all groups.  

Modified Asworth scale means score value of Group III decreased significantly from 0
th

 day to 

90
th

 day compared to other groups. Hence results accomplished that combined therapy plays 

significantly role on hip adductors spasticity.   
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Table 6.12. Significant differences between Clinical Groups and Days along with respect to 

spasticity in Thigh Flexors and Extensors 

 
Days Group. I Group. II Group. III F value P value 

Day 0 4.00±0.90 4.00±0.83 4.03 ±1.00 4.164 0.067 

Day 30 4.16±0.79
b
 4.10±0.78

b
 2.90±0.85

a
 53.743 0.001** 

Day 60 3.94±0.76
b
 3.86±0.79

b
 2.30±0.92

a
 87.856 0.001** 

Day 90 3.93±0.84
b
 3.73±0.80

b
 2.04±0.92

a
 102.715 0.001** 

Chi-Square value 19.450 9.988 134.589  

P vale 0.024* 0.089 0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  
 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is 0.01, there is significant at 1% level with regard to the 30
th 

day to 90
th

 day of treatments. Hence there is highly significant difference between the groups 

treated with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and 

Varmam with regard to the 30
th

 to 90
th

 days with respect to spasticity in Thigh flexors and 

extensors. 

Based on HSD Turkey test, Group III is significantly differed with Group I and Group II on 30
th 

day to 90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is significant difference between 

days at 1% level in Group III and significant at 5 percent level in Group I. But, there is no 

significant difference between the days from 0
th

 day to 90
th

 Day in group II.  

Modified Asworth scale means score value of Group III decreased significantly from 0
th

 day to 

90
th

 day compared to other groups. Hence results accomplished that combined therapy plays 

significantly role on Thigh flexors and extensors spasticity.   
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Table 6.13. Significant differences between Clinical Groups and Days along with respect to 

spasticity in Triceps and Biceps 

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.84±0.88 3.81±0.95 3.91±0.96 4.652 0.071 

Day 30 3.79±0.96b 3.93±0.89a 2.89±0.86b 27.324 0.001** 

Day 60 3.57±0.89b 3.60±0.87b 2.29±0.90a 49.721 0.001** 

Day 90 3.49±0.93b 3.47±0.90b 2.09±0.86a 56.312 0.001** 

Chi-Square 34.455 23.082 133.500  

P vale 0.001** 0.081 0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  
 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is 0.01, there is significant at 1% level with regard to the 30
th 

day to 90
th

 day of treatments. Hence there is highly significant difference between the groups 

treated with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and 

Varmam with regard to the 30
th

 to 90
th

 days with respect to spasticity in Triceps and Biceps. 

Based on HSD Turkey test, Group I and III are significantly differed with Group II on 30
th 

day 

and Group III is significantly differed with Group I and II on 60
th

 and 90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group I and III. But, there is no significant difference between the 

days from 0
th

 day to 90
th

 Day in group II.  

Modified Asworth scale means score value of Group III decreased significantly from 0
th

 day to 

90
th

 day compared to other groups. Hence results accomplished that combined therapy plays 

significantly role on Triceps and Biceps spasticity.   

 



130 

 

Table 6.14. Significant differences between Clinical Groups and Days along with respect to 

spasticity in Shoulder girdle and trunk muscles 

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.81±0.95 3.84±0.88 3.91±0.96 4.652 0.21 

Day 30 3.76±0.95b 3.79±0.96b 2.61±0.91a 35.310 0.001** 

Day 60 3.56±0.90b 3.69±0.83b 2.26±0.86a 58.869 0.001** 

Day 90 3.49±0.85b 3.66±0.85b 2.07±0.89a 71.306 0.001** 

Chi-Square value 19.288 5.741 139.695  

P vale 0.02* 0.125 0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  
 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is 0.01, there is significant at 1% level with regard to the 30
th 

day to 90
th

 day of treatments. Hence there is highly significant difference between the groups 

treated with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and 

Varmam with regard to the 30
th

 to 90
th

 days with respect to spasticity in Shoulder girdle and 

trunk muscles. 

Based on HSD Turkey test, Group III is significantly differed with Group I and Group II on 30
th 

day to 90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group III significant at 5% level in Group I. But, there is no 

significant difference between the days from 0
th

 day to 90
th

 Day in group II.  

Modified Asworth scale means score value of Group III decreased significantly from 0
th

 day to 

90
th

 day compared to other groups. Hence results accomplished that combined therapy plays 

significantly role on Shoulder girdle and trunk muscles spasticity.   
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Table 6.15. Significant differences between Clinical Groups and Days along with respect to 

spasticity in Forearm flexors and extensors 

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.84±0.88 3.81±0.95 3.40±0.95 4.982 0.68 

Day 30 3.79±0.96b 3.99±0.81b 2.90±0.82a 31.198 0.001** 

Day 60 3.47±0.86b 3.80±0.84c 2.30±0.73a 65.591 0.001** 

Day 90 3.46±0.91b 3.73±0.93c 1.87±0.70a 96.518 0.001** 

Chi-Square value 28.402 10.207 158.066  

P vale 0.001** 0.087 0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is 0.01, there is significant at 1% level with regard to the 30
th 

day to 90
th

 day of treatments. Hence there is highly significant difference between the groups 

treated with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and 

Varmam with regard to the 30
th

 to 90
th

 days with respect to spasticity in Forearm flexors and 

extensors. 

Based on HSD Turkey test, Group III is significantly differed with Group I and Group II on 30
th 

day, and all the groups significantly differed with each other on 60
th

 and 90
th

 day at 5% level. 

 There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group III and I. But, there is no significant difference between the 

days from 0
th

 day to 90
th

 Day in group II.  

Modified Asworth scale means score value of Group III decreased significantly from 0
th

 day to 

90
th

 day compared to other groups. Hence results accomplished that combined therapy plays 

significantly role on Forearm flexors and extensors spasticity.   
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Table 6.16. Significant differences between Clinical Groups and Days along with respect to 

GMFCS in Hearing 
 

Days Group. I Group. II Group. III F value P value 

Day 0 3.19±0.86 3.26±0.95 3.10±0.94 4.913 0.081 

Day 30 3.10±0.76c 2.70±0.92b 2.33±0.88a 14.148 <0.001** 

Day 60 3.11±0.73c 2.44±0.96b 2.01±0.91a 28.310 <0.001** 

Day 90 3.00±0.66c 2.19±1.12b 1.66±0.87a 39.386 <0.001** 

Chi- Square value 4.623 33.419 103.800  

P value 0.202 <0.001** <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  
 

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01, there is highly significant at 1% level with 

regard to the 30
th 

day to 90
th

 day of treatments. Hence there is highly significant difference 

between the groups treated with OPD medicines, Brahmi Nei only and Brahmi Nei along with 

Thokkanam and Varmam with regard to the 30
th

 to 90
th

 days with respect to GMFCS in Hearing. 

Based on HSD Turkey test, all the groups significantly differed with each other on 60
th

 and 90
th

 

day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group II and III from 0
th

 day to 90
th

 Day. But, there is no significant 

difference between the days from 0
th

 day to 90
th

 Day in group I.  

GMFCS means score value of Group III decreased significantly from 0
th

 day to 90
th

 day 

compared to other groups. Hence results accomplished that combined therapy plays significantly 

role on hearing.   
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Table 6.17. Significant differences between Clinical Groups and Days along with respect to 

GMFCS in Visual Following 

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.06±0.87 2.86±0.75 3.51±0.83 7.924 0.072 

Day 30 2.93±0.92b 2.61±0.86b 2.16±0.88a 13.418 <0.001** 

Day 60 2.81±1.07b 2.77±1.00b 2.26±0.91a 6.817 <0.001** 

Day 90 2.63±1.12b 2.53±1.13b 1.90±0.99a 9.337 <0.001** 

Chi- Square value 6.143 22.733 6.472  

P value 0.105 <0.001** <0.001** 
 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  
 

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01, there is highly significant at 1% level with 

regard to the 30
th 

day to 90
th

 day of treatments. Hence there is highly significant difference 

between the groups treated with OPD medicines, Brahmi Nei only and Brahmi Nei along with 

Thokkanam and Varmam with regard to the 30
th

 to 90
th

 days with respect to GMFCS in Visual 

following. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II each other on 

30
th

 day to and 90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group II and III from 0
th

 day to 90
th

 Day. But, there is no significant 

difference between the days from 0
th

 day to 90
th

 Day in group I.  

GMFCS means score value of Group III decreased significantly from 0
th

 day to 90
th

 day 

compared to other groups. Hence results accomplished that combined therapy plays significantly 

role on Visual following.   
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Table 6.18. Significant differences between Clinical Groups and Days along with respect to 

GMFCS in Vocalization 

 

 

Days Group. I Group. II Group. III F value P value 

Day 0 2.99±0.75 2.94±0.77 2.89±0.99 6.505 0.073 

Day 30 3.01±0.86b 2.70±0.92b 2.24±0.88a 13.413 <0.001** 

Day 60 2.91±0.81c 2.46±0.85b 2.04±0.79a 19.989 <0.001** 

Day 90 2.77±0.97c 2.34±0.98b 1.71±0.85a 22.709 <0.001** 

Chi- Square value 2.661 20.621 37.810  

P value 0.447 <0.001** <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01, there is highly significant at 1% level with 

regard to the 30
th 

day to 90
th

 day of treatments. Hence there is highly significant difference 

between the groups treated with OPD medicines, Brahmi Nei only and Brahmi Nei along with 

Thokkanam and Varmam with regard to the 30
th

 to 90
th

 days with respect to GMFCS in 

Vocalization. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II each other on 

30
th

 day and all the groups differed each other  60
th

 and 90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group II and III from 0
th

 day to 90
th

 Day. But, there is no significant 

difference between the days from 0
th

 day to 90
th

 Day in group I.  

GMFCS means score value of Group III decreased significantly from 0
th

 day to 90
th

 day 

compared to other groups. Hence results accomplished that combined therapy plays significantly 

role on Vocalization.   
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Table 6.19. Significant differences between Clinical Groups and Days along with respect to 

GMFCS in Head Cantering 

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.01±0.73 3.17±0.80 3.24±0.96 14.772 0.922 

Day 30 2.83±0.88b 3.06±0.70b 2.07±0.86a 27.878 <0.001** 

Day 60 2.63±0.73b 2.99±0.71c 1.80±0.73a 49.400 <0.001** 

Day 90 2.63±0.87b 2.81±0.79b 1.46±0.63a 64.148 <0.001** 

Chi- Square value 15.127 11.547 71.261  

P value 0.001** 0.413 <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01, there is highly significant at 1% level with 

regard to the 30
th 

day to 90
th

 day of treatments. Hence there is highly significant difference 

between the groups treated with OPD medicines, Brahmi Nei only and Brahmi Nei along with 

Thokkanam and Varmam with regard to the 30
th

 to 90
th

 days with respect to GMFCS in Head 

centring. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 30
th

 day  

and 90
th

 day but and all the groups differed each other  60
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group II and III from 0
th

 day to 90
th

 Day. But, there is no significant 

difference between the days from 0
th

 day to 90
th

 Day in group I.  

GMFCS means score value of Group III decreased significantly from 0
th

 day to 90
th

 day 

compared to other groups. Hence results accomplished that combined therapy plays significantly 

role on Head centring.   
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Table 6.20. Significant differences between Clinical Groups and Days along with respect to 

GMFCS in Head position 

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.17±0.72 3.19±0.75 3.17±0.74 0.009 0.991 

Day 30 3.09±0.74b 3.06±0.72b 2.67±0.85a 6.322 0.001** 

Day 60 2.91±0.78b 2.81±0.77b 2.34±0.80a 10.723 <0.001** 

Day 90 2.76±0.81b 2.64±0.76b 1.99±0.83a 19.038 <0.001** 

Chi- Square value 40.034 64.360 116.877  

P vale <0.001** 0.212 <0.001** 

 
 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01, there is highly significant at 1% level with 

regard to the 30
th 

day to 90
th

 day of treatments. Hence there is highly significant difference 

between the groups treated with OPD medicines, Brahmi Nei only and Brahmi Nei along with 

Thokkanam and Varmam with regard to the 30
th

 to 90
th

 days with respect to GMFCS in Head 

position. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 30
th

 day 

and 90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group I and III from 0
th

 day to 90
th

 Day. But, there is no significant 

difference between the days from 0
th

 day to 90
th

 Day in group II.  

GMFCS means score value of Group III decreased significantly from 0
th

 day to 90
th

 day 

compared to other groups. Hence results accomplished that combined therapy plays significantly 

role on Head position.   
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Table 6.21. Significant differences between Clinical Groups and Days along with respect to 

GMFCS in Head balance 
 

Days Group. I Group. II Group. III F value P value 

Day 0 3.17±0.72 3.16±0.75 3.17±0.74 0.009 0.991 

Day 30 3.00±0.80b 3.10±0.73b 2.67±0.76a 6.083 0.003** 

Day 60 2.86±0.77b 2.79±0.74b 2.40±0.73a 7.610 <0.001** 

Day 90 2.77±0.71b 2.60±0.82b 1.89±0.73a 27.046 <0.001** 

Chi- Square value 45.003 26.467 94.688  

P vale <0.001** 0.131 <0.001** 
 

 

  Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 60
th

 day and 90
th

 day and 0.01 in 30
th

 day 

there is highly significant at 1% level with regard to the 30
th 

day to 90
th

 day  of treatments. Hence 

there is highly significant difference between the groups treated with OPD medicines, Brahmi 

Nei only and Brahmi Nei along with Thokkanam and Varmam with regard to the 30
th

 to 90
th

 

days with respect to GMFCS in Head balance. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 30
th

 day 

and 90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group I and III from 0
th

 day to 90
th

 Day. But, there is no significant 

difference between the days from 0
th

 day to 90
th

 Day in group II.  

GMFCS means score value of Group III decreased significantly from 0
th

 day to 90
th

 day 

compared to other groups. Hence results accomplished that combined therapy plays significantly 

role on Head balance.   
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Table 6.22. Significant differences between Clinical Groups and Days along with respect to 

Muscle tone in Consistency   

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.76±1.00 3.64 ± 1.08 3.70± 1.04 0.212 0.809 

Day 30 3.66±0.81b 3.64± 0.92b 3.01± 0.86a 12.612 <0.001** 

Day 60 3.29±1.11b 3.56 ± 0.94b 2.80± 0.94a 10.312 <0.001** 

Day 90 3.36±1.07b 3.50±  1.00b 2.44± 0.96a 22.609 <0.001** 

Chi- Square value 26.073 3.237 95.363  

P value <0.001** 0.357 <0.001** 

 

  Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 30
th

 to  90
th

 day  there is highly significant at 

1% level. Hence there is highly significant difference between the groups treated with OPD 

medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam with regard to 

the 30
th

 to 90
th

 days with respect to Muscle tone in consistency. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 30
th

 day 

and 90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group I and III from 0
th

 day to 90
th

 Day. But, there is no significant 

difference between the days from 0
th

 day to 90
th

 Day in group II.  

Muscle tone means score value of Group III decreased significantly from 0
th

 day to 90
th

 day 

compared to other groups. Hence results accomplished that combined therapy plays significantly 

role on consistency.   
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Table 6.23. Significant differences between Clinical Groups and Days along with respect to 

Muscle tone in Extensibility 

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.87±0.85 3.97±0.78 3.79±0.95 .815 0.444 

Day 30 3.60±0.87b 3.81±0.69b 2.79±0.81a 32.531 <0.001** 

Day 60 3.49±0.83b 3.54±0.70b 2.39±0.91a 44.845 <0.001** 

Day 90 3.31±0.77b 3.39±0.71b 2.11±0.83a 60.231 <0.001** 

Chi- Square value 49.171 40.103 158.781 
 

P value <0.001** 0.111 <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 60
th

 day and 90
th

 day and 0.01 in 30
th

 day 

there is highly significant at 1% level with regard to the 30
th 

day to 90
th

 day  of treatments. Hence 

there is highly significant difference between the groups treated with OPD medicines, Brahmi 

Nei only and Brahmi Nei along with Thokkanam and Varmam with regard to the 30
th

 to 90
th

 

days with respect to Muscle tone in extensibility. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 30
th

 day 

and 90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group I and III from 0
th

 day to 90
th

 Day. But, there is no significant 

difference between the days from 0
th

 day to 90
th

 Day in group II.  

Muscle tone means score value of Group III decreased significantly from 0
th

 day to 90
th

 day 

compared to other groups. Hence results accomplished that combined therapy plays significantly 

role on extensibility.   
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Table 6.24. Significant differences between Clinical Groups and Days along with respect to 

Muscle tone in Passivity 

 

Days Group. I Group. II Group. III F value P value 

Day 0 4.07±0.77 3.96±0.79 3.97±0.80 0.441 0.644 

Day 30 3.74±0.70b 3.49±0.78b 2.99±0.77a 18.541 <0.001** 

Day 60 3.71±0.73b 3.44±0.75b 2.64±0.85a 35.787 <0.001** 

Day 90 3.67±0.85b 3.40±0.86b 2.24±0.89a 53.768 <0.001** 

Chi- Square value 35.784 18.078 149.202  

P value 0.0211* 0.431 <0.001** 

 
              Note:  1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 60
th

 day and 90
th

 day and 0.01 in 30
th

 day 

there is highly significant at 1% level with regard to the 30
th 

day to 90
th

 day  of treatments. Hence 

there is highly significant difference between the groups treated with OPD medicines, Brahmi 

Nei only and Brahmi Nei along with Thokkanam and Varmam with regard to the 30
th

 to 90
th

 

days with respect to Muscle tone in passivity. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 30
th

 day 

and 90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group III and 5% significant level in Group I from 0
th

 day to 90
th

 

Day. But, there is no significant difference between the days from 0
th

 day to 90
th

 Day in group II.  

Muscle tone means score value of Group III decreased significantly from 0
th

 day to 90
th

 day 

compared to other groups. Hence results accomplished that combined therapy plays significantly 

role on passivity.   
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Table 6.25. Significant differences between Clinical Groups and Days along with respect to 

Muscle tone in Posture in supine 

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.89± 0.86 3.86±0.87 3.94±0.85 0.180 0.835 

Day 30 3.49±0.83b 3.36±0.78b 2.89±0.86a 10.282 <0.001** 

Day 60 3.53±0.86b 3.26±0.79b 2.50±0.86a 28.140 <0.001** 

Day 90 3.46±0.93b 3.26±0.86b 2.07±0.94a 47.432 <0.001** 

Chi- Square value 37.332 17.178 152.197  

P value 0.002** 0.333 <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 60
th

 day and 90
th

 day and 0.01 in 30
th

 day 

there is highly significant at 1% level with regard to the 30
th 

day to 90
th

 day  of treatments. Hence 

there is highly significant difference between the groups treated with OPD medicines, Brahmi 

Nei only and Brahmi Nei along with Thokkanam and Varmam with regard to the 30
th

 to 90
th

 

days with respect to Muscle tone in posture in supine. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 30
th

 day 

and 90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group I and III from 0
th

 day to 90
th

 Day. But, there is no significant 

difference between the days from 0
th

 day to 90
th

 Day in group II.  

Muscle tone means score value of Group III decreased significantly from 0
th

 day to 90
th

 day 

compared to other groups. Hence results accomplished that combined therapy plays significantly 

role on posture in supine.   
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Table 6.26. Significant differences between Clinical Groups and Days along with respect to 

Muscle tone in Posture in prone 

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.99±0.89 3.97±0.92 4.00±0.87 0.018 0.982 

Day 30 3.76±0.84b 3.63±0.80b 3.11±0.81a 12.124 <0.001** 

Day 60 3.80±0.79c 3.43±0.60b 2.80±0.88a 30.461 <0.001** 

Day 90 3.74±0.79b 3.47±0.81b 2.41±0.91a 48.968 <0.001** 

Chi- Square 

value 
31.611 9.832 135.393 

 

P value 0.022**       0.311  <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 60
th

 day and 90
th

 day and 0.01 in 30
th

 day 

there is highly significant at 1% level with regard to the 30
th 

day to 90
th

 day  of treatments. Hence 

there is highly significant difference between the groups treated with OPD medicines, Brahmi 

Nei only and Brahmi Nei along with Thokkanam and Varmam with regard to the 30
th

 to 90
th

 

days with respect to Muscle tone in posture in prone. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 30
th

 day 

and 90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group I and III from 0
th

 day to 90
th

 Day. But, there is no significant 

difference between the days from 0
th

 day to 90
th

 Day in group II.  

Muscle tone means score value of Group III decreased significantly from 0
th

 day to 90
th

 day 

compared to other groups. Hence results accomplished that combined therapy plays significantly 

role on posture in prone.   
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Table 6.27. Significant differences between Clinical Groups and Days along with respect to 

Dynamic gait index in Gait level surface 

 

Days Group. I Group. II Group. III F value P value 

Day 0 1.46± 0.50 1.57±0.65 1.51±0.50 0.739 0.479 

Day 30 1.51±0.53a 1.46±0.50a 1.91±0.58b 14.898 <0.001** 

Day 60 1.59±0.55a 1.41±0.52a 2.04±0.60b 23.593 <0.001** 

Day 90 1.64±0.70b 1.39±0.49a 2.06±0.72b 19.240 <0.001** 

Chi- Square value 7.056 5.208 41.764  

P value 0.070 0.157 <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  

 

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 30
th

 to  90
th

 day  there is highly significant at 

1% level. Hence there is highly significant difference between the groups treated with OPD 

medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam with regard to 

the 30
th

 to 90
th

 days with respect to Dynamic gait index in Gait level surface. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 30
th

 day 

and 60
th

 day, on 90
th

 day Group I & III significantly differed with Group II at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in III from 0
th

 day to 90
th

 Day. But, there is no significant difference 

between the days from 0
th

 day to 90
th

 Day in Group I and II.  

Dynamic gait index means score value of Group III decreased significantly from 0
th

 day to 90
th

 

day compared to other groups. Hence results accomplished that combined therapy plays 

significantly role in Gait level surface. 
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Table 6.28. Significant differences between Clinical Groups and Days along with respect to 

Dynamic gait index in Change in gait speed 

 

Days Group. I Group. II Group. III F value P value 

Day 0 1.49±0.50 1.53±0.63 1.60±0.65 0.655 0.520 

Day 30 1.50±0.50a 1.44±0.53a 1.91±0.61b 15.405 <0.001** 

Day 60 1.47±0.53a 1.37±0.54a 2.00±0.68b 23.027 <0.001** 

Day 90 1.46±0.56a 1.43±0.53a 2.14±0.84b 26.600 <0.001** 

Chi- Square value 0.448 3.321 43.164  

P value 0.930 0.345 <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  

 

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 30
th

 to  90
th

 day  there is highly significant at 

1% level. Hence there is highly significant difference between the groups treated with OPD 

medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam with regard to 

the 30
th

 to 90
th

 days with respect to Dynamic gait index in change in gait speed. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 30
th

 day to 

90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group III from 0
th

 day to 90
th

 Day. But, there is no significant 

difference between the days from 0
th

 day to 90
th

 Day in Group I and II.  

Dynamic gait index means score value of Group III decreased significantly from 0
th

 day to 90
th

 

day compared to other groups. Hence results accomplished that combined therapy plays 

significantly role in change in gait speed. 

 



145 

 

Table 6.29. Significant differences between Clinical Groups and Days along with respect to 

Dynamic gait index in Step over obstacle 

   

Days Group. I Group. II Group. III F value P value 

Day 0 1.50±0.53 1.73±0.66 1.73±0.72 2.962 0.054 

Day 30 1.41±0.50a 1.53±0.56a 2.00±0.68b 19.832 <0.001** 

Day 60 1.51±0.50a 1.50±0.56a 2.09±0.74b 21.152 <0.001** 

Day 90 1.37±0.59a 1.41±0.50a 2.51±0.90b 62.810 <0.001** 

Chi- Square value 11.703 4.103 49.615  

P value 0.001** 0.127 <0.001** 

 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  

 

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 30
th

 to  90
th

 day  there is highly significant at 

1% level. Hence there is highly significant difference between the groups treated with OPD 

medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam with regard to 

the 30
th

 to 90
th

 days with respect to Dynamic gait index in change step over the obstacle. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 30
th

 day to 

90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group I Group III from 0
th

 day to 90
th

 Day. But, there is no 

significant difference between the days from 0
th

 day to 90
th

 Day in Group I and II.  

Dynamic gait index means score value of Group III decreased significantly from 0
th

 day to 90
th

 

day compared to other groups. Hence results accomplished that combined therapy plays 

significantly role in step over the obstacle. 
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Table 6.30. Significant differences between Clinical Groups and Days along with respect to 

Dynamic gait index in Step around the obstacle 

 

Days Group. I Group. II Group. III F value P value 

Day 0 1.47±0.50 1.57±0.65 1.71±0.68 2.737 0.067 

Day 30 1.36±0.51a 1.40±0.49a 1.91±0.58b 23.867 <0.001** 

Day 60 1.47±0.53a 1.33±0.47a 2.00±0.72b 25.573 <0.001** 

Day 90 1.46±0.58a 1.40±0.52a 2.16±0.86b 27.564 <0.001** 

Chi- Square value 8.935 3.020 22.564  

P value 0.046* 0.266 <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test  

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 30
th

 to  90
th

 day  there is highly significant at 

1% level. Hence there is highly significant difference between the groups treated with OPD 

medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam with regard to 

the 30
th

 to 90
th

 days with respect to Dynamic gait index in change step around the obstacle. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 30
th

 day to 

90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group III and significant at 5% level in Group I from 0
th

 day to 90
th

 

Day. But, there is no significant difference between the days from 0
th

 day to 90
th

 Day Group II.  

Dynamic gait index means score value of Group III decreased significantly from 0
th

 day to 90
th

 

day compared to other groups. Hence results accomplished that combined therapy plays 

significantly role in step around the obstacle. 
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Table 6.31. Significant differences between Clinical Groups and Days along with respect to 

MACS for Fine motor upper limb function 

 

Days Group. I Group. II Group. III F value P value 

Day 0 1.04 ± 0.95 1.06 ± 0.98 1.07 ± 0.95 0.015 0.985 

Day 30 1.14 ± 0.95a 1.23 ± 0.75a 1.81 ± 0.64b 14.942 <0.001** 

Day 60 1.09 ± 0.88a 1.36 ± 0.80a 2.21 ± 0.68b 38.874 <0.001** 

Day 90 1.46  ± 1.02a 1.41 ± 0.83a 2.64 ± 0.95b 39.045 <0.001** 

Chi- Square value 14.040 10.687 111.409  

P value 0.003** 0.014* <0.001** 

  

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 30
th

 to  90
th

 day  there is highly significant at 

1% level. Hence there is highly significant difference between the groups treated with OPD 

medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam with regard to 

the 30
th

 to 90
th

 days with respect to MACS for Fine motor upper limb function. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 30
th

 day to 

90th day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group I and III 5%  significant level in  Group II from 0
th

 day to 90
th

 

Day.  

MACS means score value of Group III decreased significantly from 0
th

 day to 90
th

 day compared 

to other groups. Hence results accomplished that combined therapy plays significantly role in 

Fine motor upper limb function. 
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Table 6.32. Significant differences between Clinical Groups and Days along with respect to 

Selective control assessment of Shoulder joint   

  

Days Group. I Group. II Group. III F value P value 

Day 0 2.00±0.68 2.00±0.68 1.97±0.66 0.042 0.959 

Day 30 1.80±0.67a 1.66±0.66a 2.07±0.62b 7.324 0.001** 

Day 60 1.74±0.67a 1.69±0.58a 2.07±0.67b 7.378 0.001** 

Day 90 1.44±0.63a 1.56±0.61a 2.24±0.67b 32.521 <0.001** 

Chi- Square value 69.479 33.270 12.194  

P value 0.001** 0.023* 0.001** 

 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is  than 0.01 in 30
th

 and 60
th

 day and less than 0.01 in 90
th

 day  

there is highly significant at 1% level. Hence there is highly significant difference between the 

groups treated with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam 

and Varmam with regard to the 30
th

 to 90
th

 days with respect to Selective control assessment of 

Shoulder joint   

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 30
th

 day to 

90th day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group I and III, 5% significant level in Group II from 0
th

 day to 90
th

 

Day.  

Selective control assessment of means score value of Group III decreased significantly from 0
th

 

day to 90
th

 day compared to other groups. Hence results accomplished that combined therapy 

plays significantly role in Shoulder joint. 
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Table 6.33. Significant differences between Clinical Groups and Days along with respect to 

Selective control assessment of Elbow joint   

 

Days Group. I Group. II Group. III F value P value 

Day 0 1.91±0.74 1.91±0.74 1.89±0.71 0.036 0.965 

Day 30 1.83±0.64 1.81±0.64 1.93±0.64 0.660 0.518 

Day 60 1.76±0.65a 1.74±0.61a 1.99±0.63b 3.313 0.04* 

Day 90 1.43±0.63a 1.50±0.61a 2.33±0.63b 45.282 <0.001** 

Chi- Square value 52.546 35.247 50.515  

P value <0.001** 0.034* <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is  than 0.01 in 90
th

 day there is highly significant at 1% level 

and  0.05 in 60
th

 day  there is highly significant at 5% level. Hence there is highly significant 

difference between the groups treated with OPD medicines, Brahmi Nei only and Brahmi Nei 

along with Thokkanam and Varmam with regard to the 90
th

 day with respect to Selective control 

assessment of elbow joint   

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 60
th

 day to 

90th day at 5% level. 

There is no significant difference between the groups on 0
th

 and 30
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group I and III, 5% significant level in Group II from 0
th

 day to 90
th

 

Day.  

Selective control assessment of means score value of Group III decreased significantly from 0
th

 

day to 90
th

 day compared to other groups. Hence results accomplished that combined therapy 

plays significantly role in elbow joint. 
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Table 6.34. Significant differences between Clinical Groups and Days along with respect to 

Selective control assessment of Wrist joint   

 

Days Group. I Group. II Group. III F value P value 

Day 0 1.69±0.71 1.69±0.71 1.69±0.71 0.000 1.000 

Day 30 1.59±0.63 1.59±0.60 1.70±0.67 0.763 0.468 

Day 60 1.57±0.60 1.57±0.58 1.73±0.68 1.489 0.228 

Day 90 1.34±0.48a 1.39±0.62a 2.14±0.64b 41.372 <0.001** 

Chi- Square value 33.768 24.758 57.644  

P value 0.04* 0.234 <0.001** 

 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is  than 0.01 in 90
th

 day there is highly significant at 1% level. 

Hence there is highly significant difference between the groups treated with OPD medicines, 

Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam with regard to the 90
th

 

day with respect to Selective control assessment of elbow joint.  

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 90th day at 

5% level. 

There is no significant difference between the groups on 0
th

 to 60
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group III, 5% significant level in Group I from 0
th

 day to 90
th

 Day. . 

But, there is no significant difference between the days from 0
th

 day to 90
th

 Day Group II. 

Selective control assessment of means score value of Group III decreased significantly from 0
th

 

day to 90
th

 day compared to other groups. Hence results accomplished that combined therapy 

plays significantly role in elbow joint. 
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Table 6.35. Significant differences between Clinical Groups and Days along with respect to 

Selective control assessment of Metacarpophalangeal joint  

 

Days Group. I Group. II Group. III F value P value 

Day 0 1.73±0.64 1.73±0.64 1.73±0.64 0.000 1.000 

Day 30 1.63±0.62 1.51±0.61 1.74±0.67 2.275 0.105 

Day 60 1.57±0.63 1.61±0.60 1.74±0.70 1.355 0.260 

Day 90 1.51±0.63a 1.61±0.62a 2.07±0.67b 15.092 <0.001** 

Chi- Square value 13.514 9.935 28.830  

P value 0.043* 0.049* <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is  than 0.01 in 90
th

 day there is highly significant at 1% level. 

Hence there is highly significant difference between the groups treated with OPD medicines, 

Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam with regard to the 90
th

 

day with respect to Selective control assessment of Metacarpophalangeal joint. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 90th day at 

5% level. 

There is no significant difference between the groups on 0
th

 to 60
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group III, 5% significant level in Group I and Group II from 0
th

 day 

to 90
th

 Day.  

Selective control assessment of means score value of Group III decreased significantly from 0
th

 

day to 90
th

 day compared to other groups. Hence results accomplished that combined therapy 

plays significantly role in Metacarpophalangeal joint. 
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Table 6.36. Significant differences between Clinical Groups and Days along with respect to 

Selective control assessment of Phalangeal joint   

 

Days Group. I Group. II Group. III F value P value 

Day 0 1.80±0.65 1.80±0.65 1.80±0.65 0.000 1.000 

Day 30 1.59±0.55 1.59±0.58 1.81±0.69 3.296 0.039* 

Day 60 1.53±0.56a 1.64±0.57a 1.83±0.68b 4.402 0.013* 

Day 90 1.41±0.60a 1.47±0.63a 1.13±0.68b 27.090 <0.001** 

Chi- Square value 32.889 20.511 49.720  

P value <0.001** 0.050* <0.001** 

 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is than 0.01 in 90
th

 day highly significant at 1% level and  0.05 

level in 30
th

 and 60
th

 day there is significant at 5% level.  Hence there is highly significant 

difference between the groups treated with OPD medicines, Brahmi Nei only and Brahmi Nei 

along with Thokkanam and Varmam with regard to the 90
th

 day with respect to Selective control 

assessment of Metacarpophalangeal joint. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 60th day to 

90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group I and Group III, 5% significant level Group II from 0
th

 day to 

90
th

 Day.  

Selective control assessment of means score value of Group III decreased significantly from 0
th

 

day to 90
th

 day compared to other groups. Hence results accomplished that combined therapy 

plays significantly role in Metacarpophalangeal joint. 
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Table 6.37. Significant differences between Clinical Groups and Days along with respect to 

Selective control assessment of Hip joint   

 

Days Group. I Group. II Group. III F value P value 

Day 0 2.07±0.71 2.07±0.71 2.01±0.67 0.157 0.855 

Day 30 1.87±0.68a 1.76±0.71a 2.10±0.62b 4.748 0.010* 

Day 60 1.81±0.69a 1.69±0.63a 2.10±0.62b 7.579 0.001** 

Day 90 1.54±0.72a 1.54±0.61a 2.33±0.63b 33.813 <0.001** 

Chi- Square value 63.046 46.937 18.459  

P value <0.001** 0.567 <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is than 0.01 in 90
th

 day highly significant at 1% level and  0.05 

level in 30
th

 and 60
th

 day there is significant at 5% level.  Hence there is highly significant 

difference between the groups treated with OPD medicines, Brahmi Nei only and Brahmi Nei 

along with Thokkanam and Varmam with regard to the 90
th

 day with respect to Selective control 

assessment of Hip joint. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 60th day to 

90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each groups, there is highly significant difference 

between days at 1% level in Group I and Group III, 5% significant level Group II from 0
th

 day to 

90
th

 Day.  

Selective control assessment of means score value of Group III decreased significantly from 0
th

 

day to 90
th

 day compared to other groups. Hence results accomplished that combined therapy 

plays significantly role in Hip joint. 
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Table 6.38. Significant differences between Clinical Groups and Days along with respect to 

Selective control assessment of Knee joint   

 

Days Group. I Group. II Group. III F value P value 

Day 0 1.91±0.70 1.91±0.70 1.90±0.68 0.010 0.990 

Day 30 1.76±0.65a 1.69±0.60a 1.96±0.60b 3.639 0.028* 

Day 60 1.70±0.64a 1.74±0.56a 2.00±0.66b 4.764 0.009* 

Day 90 1.37±0.54a 1.51±0.61a 2.27±0.66b 44.797 <0.001** 

Chi- Square value 62.892 26.318 28.686  

P value <0.001** 0.144 <0.000** 

 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is than 0.01 in 90
th

 day highly significant at 1% level and  0.05 

level in 30
th

 and 60
th

 day there is significant at 5% level.  Hence there is highly significant 

difference between the groups treated with OPD medicines, Brahmi Nei only and Brahmi Nei 

along with Thokkanam and Varmam with regard to the 90
th

 day with respect to Selective control 

assessment of knee joint. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 30th day to 

90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in Group I and Group III and there is no significant difference in 

Group II from 0
th

 day to 90
th

 Day.  

Selective control assessment of means score value of Group III decreased significantly from 0
th

 

day to 90
th

 day compared to other groups. Hence results accomplished that combined therapy 

plays significantly role in knee joint. 
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Table 6.39. Significant differences between Clinical Groups and Days along with respect to 

Selective control assessment of Ankle joint   

 

Days Group. I Group. II Group. III F value P value 

Day 0 1.80±0.65 1.80±0.65 1.81±0.67 0.011 0.989 

Day 30 1.66±0.63a 1.53±0.61a 1.81±0.73b 3.304 0.039* 

Day 60 1.59±0.65 1.61±0.60 1.81±0.71 2.549 0.081 

Day 90 1.43±0.63a 1.47±0.61a 2.11±0.65b 26.178 <0.000** 

Chi- Square value 34.220 21.122 23.766  

P value <0.001** 0.06 <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is than 0.01 in 90
th

 day highly significant at 1% level and  0.05  

in 30
th

 and 60
th

 day there is significant at 5% level.  Hence there is highly significant difference 

between the groups treated with OPD medicines, Brahmi Nei only and Brahmi Nei along with 

Thokkanam and Varmam with regard to the 90
th

 day with respect to Selective control assessment 

of Ankle joint. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 30th day to 

90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in Group I and Group III and there is no significant difference in 

Group II from 0
th

 day to 90
th

 Day.  

Selective control assessment of means score value of Group III decreased significantly from 0
th

 

day to 90
th

 day compared to other groups. Hence results accomplished that combined therapy 

plays significantly role in Ankle joint. 
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Table 6.40. Significant differences between Clinical Groups and Days along with respect to 

Selective control assessment of Subtalar joint   

 

Days Group. I Group. II Group. III F value P value 

Day 0 1.61±0.69 1.61±0.69 1.61±0.69 0.000 1.000 

Day 30 1.53±0.58 1.59±0.63 1.60±0.67 0.255 0.775 

Day 60 1.51±0.58 1.59±0.63 1.63±0.66 0.598 0.551 

Day 90 1.34±0.51a 1.40±0.65a 2.00±0.66b 25.077 <0.001** 

Chi- Square value 21.509 18.321 48.066  

P value <0.001** 0.133 <0.000** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is than 0.01 in 90
th

 day highly significant at 1% level.  Hence 

there is highly significant difference between the groups treated with OPD medicines, Brahmi 

Nei only and Brahmi Nei along with Thokkanam and Varmam with regard to the 90
th

 day with 

respect to Selective control assessment of Subtalar joint. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 90
th

 day at 

5% level. 

There is no significant difference between the groups on 0
th

 to 60
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in Group I and Group III and there is no significant difference in 

Group II from 0
th

 day to 90
th

 Day.  

Selective control assessment of means score value of Group III decreased significantly from 0
th

 

day to 90
th

 day compared to other groups. Hence results accomplished that combined therapy 

plays significantly role in Subtalar joint. 
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Table 6.41. Significant differences between Clinical Groups and Days along with respect to 

Selective control assessment of toes  

 

Days Group. I Group. II Group. III F value P value 

Day 0 1.71±0.64 1.71±0.64 1.71±0.64 0.000 1.000 

Day 30 1.60±0.55 1.59±0.55 1.76±0.62 1.909 0.151 

Day 60 1.56±0.53a 1.61±0.52a 1.79±0.66b 3.031 0.050* 

Day 90 1.46±0.56a 1.59±0.63a 2.19±0.69b 27.071 <0.000** 

Chi- Square value 14.859 4.699 58.381  

P value 0.01* 0.195 <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is than 0.01 in 90
th

 day highly significant at 1% level and  0.05  

in 60
th

 day there is significant at 5% level. Hence there is highly significant difference between 

the groups treated with OPD medicines, Brahmi Nei only and Brahmi Nei along with 

Thokkanam and Varmam with regard to the 90
th

 day with respect to Selective control assessment 

of toes. 

Based on HSD Turkey test, Group III is significantly differed with Group I and II on 60
th

 and 

90
th

 day at 5% level. 

There is no significant difference between the groups on 0
th

 to 30
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in Group III and significant at 5% level Group I. There is no 

significant difference in Group II from 0
th

 day to 90
th

 Day.  

Selective control assessment of means score value of Group III decreased significantly from 0
th

 

day to 90
th

 day compared to other groups. Hence results accomplished that combined therapy 

plays significantly role in toes. 
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Table 6.42 Significant differences between Clinical Groups and Days along with respect to 

Language and vocabulary assessment of LV1   

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.23 ±0.71 3.09±0.76 3.77±0.76 6.941 0.424 

Day 30 3.21±0.66c 2.71±0.82b 2.27±0.78a 27.344 <0.001** 

Day 60 3.07±0.73b 2.41±0.75a 2.17±0.85a 25.017 <0.001** 

Day 90 3.00±0.80c 2.21±0.87b 1.74±0.88a 39.182 <0.001** 

Chi- Square value 5.593 54.368 61.518  

P value 0.133 <0.001** <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 30
th

 day to 90
th

 day, there is highly 

significant at 1% level. Hence there is highly significant difference between the groups treated 

with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam 

with regard to the 90
th

 day with respect to Language and vocabulary assessment of LV1. 

Based on HSD Turkey test, on 30
th

 significantly differed with each other, on 60
th

 day Group I is 

significantly differed with Group II and III and on 90
th

 day Group III is significantly differed 

with Group I and II at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in Group III and II. There is no significant difference in Group I from 

0
th

 day to 90
th

 Day.  

Language and vocabulary assessment of means score value of Group III decreased significantly 

from 0
th

 day to 90
th

 day compared to other groups. Hence results accomplished that combined 

therapy plays significantly role in LV1. 
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Table 6.43. Significant differences between Clinical Groups and Days along with respect to 

Language and vocabulary assessment of LV2 

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.24±0.71 3.06±0.80 3.71±0.78 8.616 <0.753 

Day 30 3.19±0.69c 2.59±0.71b 2.21±0.81a 30.713 <0.001** 

Day 60 3.06±0.70b 2.36±0.70a 2.14±0.89a 27.064 <0.001** 

Day 90 2.94±0.81c 2.11±0.77b 1.77±0.94a 35.705 <0.001** 

Chi- Square value 8.803 66.996 56.498  

P value 0.062 <0.001** <0.001** 

 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 30
th

 day to 90
th

 day, there is highly 

significant at 1% level. Hence there is highly significant difference between the groups treated 

with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam 

with regard to the 90
th

 day with respect to Language and vocabulary assessment of LV2. 

Based on HSD Turkey test, on 30
th

 and 90
th

 day all groups significantly differed with each other, 

on 60
th

 day Group I is significantly differed with Group II and III at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in Group III and II. There is no significant difference in Group I from 

0
th

 day to 90
th

 Day.  

Language and vocabulary assessment of means score value of Group III decreased significantly 

from 0
th

 day to 90
th

 day compared to other groups. Hence results accomplished that combined 

therapy plays significantly role in LV2. 
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Table 6.44. Significant differences between Clinical Groups and Days along with respect to 

Language and vocabulary assessment of LV3   

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.30±0.67 3.06±0.78 3.81±0.92 6.521 0.089 

Day 30 3.21±0.63c 2.79±0.81b 2.31±0.84a 23.940 <0.001** 

Day 60 3.07±0.67c 2.56±0.65b 2.03±0.78a 38.681 <0.001** 

Day 90 3.00±0.74c 2.30±0.71b 1.69±0.79a 54.119 <0.001** 

Chi- Square value 16.977 50.053 89.980  

P value 0.656 <0.001** <0.001** 

 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 30
th

 day to 90
th

 day, there is highly 

significant at 1% level. Hence there is highly significant difference between the groups treated 

with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam 

with regard to the 90
th

 day with respect to Language and vocabulary assessment of LV3. 

Based on HSD Turkey test, on 30
th

 to 90
th

 day Group III is significantly differed with other two 

Groups at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in Group III and II. There is no significant difference in Group I from 

0
th

 day to 90
th

 Day.  

Language and vocabulary assessment of means score value of Group III decreased significantly 

from 0
th

 day to 90
th

 day compared to other groups. Hence results accomplished that combined 

therapy plays significantly role in LV3. 
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Table 6.45. Significant differences between Clinical Groups and Days along with respect to 

British Ability scale for Cognitive function of BA1   

  

Days Group. I Group. II Group. III F value P value 

Day 0 3.24±0.71 3.13±0.74 3.11±0.79 0.621 0.538 

Day 30 3.17±0.72b 2.67±0.53a 2.67±0.83a 11.743 <0.001** 

Day 60 3.00±0.74b 2.40±0.55a 2.30±0.86a 18.967 <0.001** 

Day 90 2.90±0.73c 2.20±0.67b 1.83±0.78a 39.188 <0.001** 

Chi- Square value 25.365 93.940 115.465  

P value 0.023* <0.001** <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 30
th

 day to 90
th

 day, there is highly 

significant at 1% level. Hence there is highly significant difference between the groups treated 

with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam 

with regard to the 90
th

 day with respect to British Ability scale for Cognitive function of BA1. 

Based on HSD Turkey test, on 30
th

 and 60
th

 day Group III is significantly differed with other two 

Groups and 90
th

 day all groups significantly differed each other at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in Group III and II. There is significant difference in Group I also at 

5% level from 0
th

 day to 90
th

 Day.  

British Ability scale for Cognitive function of means score value of Group III decreased 

significantly from 0
th

 day to 90
th

 day compared to other groups. Hence results accomplished that 

combined therapy plays significantly role in BA1. 
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Table 6.46. Significant differences between Clinical Groups and Days along with respect to 

British Ability scale for Cognitive function of BA2   

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.23±0.73 3.06±0.76 3.61±0.80 12.062 0.782 

Day 30 3.23±0.66c 2.79±0.90b 2.13±0.83a 33.131 <0.001** 

Day 60 3.06±0.70c 2.67±0.88b 2.13±0.88a 22.355 <0.001** 

Day 90 2.96±0.86c 2.31±0.69b 1.79±0.90a 35.685 <0.001** 

Chi- Square value 6.823 34.028 40.962  

P value 0.078 <0.001** <0.001** 

 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 30
th

 day to 90
th

 day, there is highly 

significant at 1% level. Hence there is highly significant difference between the groups treated 

with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam 

with regard to the 90
th

 day with respect to British Ability scale for Cognitive function of BA2. 

Based on HSD Turkey test, on 30
th

 to 90
th

 day all groups significantly differed each other at 5% 

level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in Group III and II. There is no significant difference in Group I from 

0
th

 day to 90
th

 Day.  

British Ability scale for Cognitive function of means score value of Group III decreased 

significantly from 0
th

 day to 90
th

 day compared to other groups. Hence results accomplished that 

combined therapy plays significantly role in BA2. 
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Table 6.47. Significant differences between Clinical Groups and Days along with respect to 

British Ability scale for Cognitive function of BA3   

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.39±0.62 3.06±0.72 3.33±0.79 40.090 0.865 

Day 30 3.26±0.61c 2.91±0.83b 2.44±0.86a 19.511 <0.001** 

Day 60 3.10±0.66c 2.61±0.71b 2.03±0.74a 40.558 <0.001** 

Day 90 2.87±0.72c 2.50±0.72b 1.60±0.69a 59.469 <0.001** 

Chi- Square value 36.079 44.610 83.125  

P value <0.001** <0.001** <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 30
th

 day to 90
th

 day, there is highly 

significant at 1% level. Hence there is highly significant difference between the groups treated 

with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam 

with regard to the 90
th

 day with respect to British Ability scale for Cognitive function of BA3. 

Based on HSD Turkey test, on 30
th

 to 90
th

 day all groups are significantly differed with each 

other at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in all groups. 

British Ability scale for Cognitive function of means score value of Group III decreased 

significantly from 0
th

 day to 90
th

 day compared to other groups. Hence results accomplished that 

combined therapy plays significantly role in BA3. 
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Table 6.48. Significant differences between Clinical Groups and Days along with respect to 

Social scale SS1   

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.00±0.88 2.91±0.88 3.37±0.97 9.798 0.736 

Day 30 2.91±0.91b 2.71±0.84b 2.07±0.89a 17.519 <0.001** 

Day 60 2.90±0.93c 2.46±0.93b 1.90±0.80a 22.188 <0.001** 

Day 90 2.76±0.91c 2.06±0.74b 1.59±0.77a 37.116 <0.001** 

Chi- Square value 2.774 47.145 85.754  

P value 0.428 <0.001** <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 30
th

 day to 90
th

 day, there is highly 

significant at 1% level. Hence there is highly significant difference between the groups treated 

with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam 

with regard to the 90
th

 day with respect to Social scale assessment of SS1. 

Based on HSD Turkey test, on 30
th

 Group III is significantly differed with other two groups and 

on 60
th

 and 90
th

 day all groups are significantly differed with each other at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in Group II & Group III. But there is no difference within the group I.  

Social scale assessment means score value of Group III decreased significantly from 0
th

 day to 

90
th

 day compared to other groups. Hence results accomplished that combined therapy plays 

significantly role in SS1. 
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Table 6.49. Significant differences between Clinical Groups and Days along with respect to 

Social scale SS2 

 

Days Group. I Group. II Group. III F value P value 

Day 0 2.96±0.77 2.96±0.82 2.79±0.90 .989 0.374 

Day 30 2.87±0.90 2.69±0.86 2.56±0.79 2.409 0.092 

Day 60 2.79±0.88b 2.41±0.75a 2.27±0.80a 7.475 0.001** 

Day 90 2.70±0.97b 2.19±0.69a 1.89±0.89a 16.128 <0.001** 

Chi- Square value 4.709 59.540 61.665  

P value 0.194 <0.001** <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 30
th

 day to 90
th

 day, there is highly 

significant at 1% level. Hence there is highly significant difference between the groups treated 

with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam 

with regard to the 90
th

 day with respect to Social scale assessment of SS2. 

Based on HSD Turkey test, on 30
th

 Group III is significantly differed with other two groups and 

on 60
th

 and 90
th

 day all groups are significantly differed with each other at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in Group II & Group III. But there is no difference within the group I.  

Social scale assessment means score value of Group III decreased significantly from 0
th

 day to 

90
th

 day compared to other groups. Hence results accomplished that combined therapy plays 

significantly role in SS2. 
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Table 6.50. Significant differences between Clinical Groups and Days along with respect to 

Social scale SS3 

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.13±0.85 2.90±0.80 3.71±0.89 4.204 0.076 

Day 30 2.97±0.82b 2.74±0.93ab 2.40±0.94a 7.216 0.001** 

Day 60 2.93±0.92b 2.74±0.88b 2.31±0.89a 8.607 <0.001** 

Day 90 2.70±0.92b 2.06±0.72a 1.97±0.96a 14.504 <0.001** 

Chi- Square value 11.651 42.035 37.005  

P value 0.01* <0.001** <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 60
th

 day and 90
th

 day, 0.01 in 30
th

 day,  there 

is highly significant at 1% level. Hence there is highly significant difference between the groups 

treated with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and 

Varmam with regard to the 90
th

 day with respect to Social scale assessment of SS3. 

Based on HSD Turkey test, on 30
th

 Group III and Group I is differed with each other, Group II is 

not differed at 5% level. On 60
th

 day Group III is differed with Group I & II, on 90
th

 day Group 

II & III differed with and Group I at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in Group II & Group III. There is significant difference  Group I at 5% 

level. 

Social scale assessment means score value of Group III decreased significantly from 0
th

 day to 

90
th

 day compared to other groups. Hence results accomplished that combined therapy plays 

significantly role in SS3. 
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Table 6.51. Significant differences between Clinical Groups and Days along with respect to 

Emotional scale ES1   

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.20±0.77 3.09±0.81 3.61±1.03 8.770 0.075 

Day 30 3.01±0.75b 2.81±0.80b 2.21±0.87a 18.555 <0.001** 

Day 60 2.97±0.72c 2.54±0.86b 1.87±0.80a 33.963 <0.001** 

Day 90 2.83±0.64c 2.17±0.74b 1.51±0.61a 68.482 <0.001** 

Chi- Square value 13.934 63.258 100.791  

P value 0.01* <0.001** <0.001** 

  

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 30
th

 day to 90
th

 day, there is highly 

significant at 1% level. Hence there is highly significant difference between the groups treated 

with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam 

with regard to the 90
th

 day with respect to Emotional scale assessment of ES1. 

Based on HSD Turkey test, on 30
th

 Group III is significantly differed with other two groups and 

on 60
th

 and 90
th

 day all groups are significantly differed with each other at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in Group II & Group III. There is significant difference group I at 5% 

level. 

Emotional scale assessment means score value of Group III decreased significantly from 0
th

 day 

to 90
th

 day compared to other groups. Hence results accomplished that combined therapy plays 

significantly role in ES1. 
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Table 6.52. Significant differences between Clinical Groups and Days along with respect to 

Emotional scale ES2 

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.06±0.80 2.89±0.75 2.54±0.97 6.703 0.062 

Day 30 3.01±0.79b 2.60±0.89a 2.30±0.92a 11.912 <0.001** 

Day 60 3.07±0.91c 2.46±0.76b 2.11±0.84a 23.485 <0.001** 

Day 90 2.87±0.96c 2.20±0.71b 1.74±0.86a 31.043 <0.001** 

Chi- Square value 2.052 30.811 45.998  

P value 0.562 <0.001** <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 30
th

 day to 90
th

 day, there is highly 

significant at 1% level. Hence there is highly significant difference between the groups treated 

with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam 

with regard to the 90
th

 day with respect to Emotional scale assessment of ES2. 

Based on Turkey HSD test, on 30
th

 Group - I is significantly differed with other two groups and 

on 60
th

 and 90
th

 day all groups are significantly differed with each other at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in Group II & Group III. But there is no difference within the group I.  

Emotional scale assessment means score value of Group III decreased significantly from 0
th

 day 

to 90
th

 day compared to other groups. Hence results accomplished that combined therapy plays 

significantly role in ES2. 
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Table 6.53. Significant differences between Clinical Groups and Days along with respect to 

Emotional scale ES3 

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.00±0.85 2.89±0.84 2.50±0.99 5.970 0.986 

Day 30 2.91±0.88b 2.70±0.86b 2.17±0.87a 13.568 <0.001** 

Day 60 2.91±0.90c 2.51±0.78b 2.04±0.82a 19.167 <0.001** 

Day 90 2.74±0.94c 2.00±0.70b 1.67±0.85a 30.147 <0.001** 

Chi- Square value 2.573 47.130 76.594  

P value 0.462 <0.001** <0.001** 

 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 30
th

 day to 90
th

 day, there is highly 

significant at 1% level. Hence there is highly significant difference between the groups treated 

with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam 

with regard to the 90
th

 day with respect to Emotional scale assessment of ES3. 

Based on HSD Turkey test, on 30
th

 Group - III is significantly differed with other two groups and 

on 60
th

 and 90
th

 day all groups are significantly differed with each other at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in Group II & Group III. But there is no difference within the group I.  

Emotional scale assessment means score value of Group III decreased significantly from 0
th

 day 

to 90
th

 day compared to other groups. Hence results accomplished that combined therapy plays 

significantly role in ES3. 
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Table 6.54. Significant differences between Clinical Groups and Days along with respect to 

Functional Behaviour scale FBS1 

 

Days Group. I Group. II Group. III F value P value 

Day 0 2.91±0.85 2.87±0.85 2.83±0.92 0.169 0.844 

Day 30 2.81±0.89b 2.70±0.97a 2.34±0.87a 5.123 0.007* 

Day 60 2.70±0.95b 2.56±0.93b 2.24±0.82a 4.694 0.010* 

Day 90 2.47±1.00b 2.34±0.96b 1.91±0.90a 6.535 0.002** 

Chi- Square value 13.197 23.937 53.156  

P value 0.042* <0.001** <0.001** 

 

  

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is 0.01 in 90
th

 day, there is highly significant at 1% level and  P 

value is less than 0.05 in 30
th

 day and 60
th

 day, there is significant level in at 5% level. Hence 

there is highly significant difference between the groups treated with OPD medicines, Brahmi 

Nei only and Brahmi Nei along with Thokkanam and Varmam with regard to the 90
th

 day with 

respect to Functional Behaviour scale assessment of FBS1. 

Based on HSD Turkey test, on 30
th

 Group - II & III are significantly differed with Group I and 

on 60
th

 and 90
th

 day Group III is significantly differed with other groups at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in Group II & Group III. There is significant difference in the group I 

at 5% level.  

Functional Behaviour scale assessment means score value of Group III decreased significantly 

from 0
th

 day to 90
th

 day compared to other groups. Hence results accomplished that combined 

therapy plays significantly role in FBS1. 
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Table 6.55. Significant differences between Clinical Groups and Days along with respect to 

Functional Behaviour scale FBS2 

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.01±0.77 3.01±0.77 2.91±0.93 0.341 0.71 

Day 30 2.99±0.86a 2.86±0.75ab 2.63±0.87a 3.341 0.04* 

Day 60 2.84±0.86a 2.66±0.88ab 2.31±0.8a 6.507 0.002** 

Day 90 2.81±0.87c 2.27±0.95b 1.91±0.85a 18.155 <0.001** 

Chi- Square value 2.361 57.905 72.133  

P value 0.501 <0.001** <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

 

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 60
th

 day and 90
th

 day, 0.01 in 30
th

 day,  there 

is highly significant at 1% level. Hence there is highly significant difference between the groups 

treated with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and 

Varmam with regard to the 90
th

 day with respect to Functional Behaviour scale assessment of 

FBS2. 

Based on HSD Turkey test, on 30
th  

 and 60
th

 day Group II is differed with other two groups and 

on 90
th

 day all groups are differed with each other at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in Group II & Group III. There is no significant difference Group I. 

Functional Behaviour scale assessment means score value of Group III decreased significantly 

from 0
th

 day to 90
th

 day compared to other groups. Hence results accomplished that combined 

therapy plays significantly role in FBS2. 
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Table 6.56. Significant differences between Clinical Groups and Days along with respect to 

Adaptive Behaviour scale ABS1 

 

Days Group. I Group. II Group. III F value P value 

Day 0 3.17±0.83 2.99±0.83 2.70±0.95 5.184 0.066 

Day 30 2.97±0.80b 2.81±0.87b 2.34±0.92a 10.049 <0.001** 

Day 60 2.86±0.84b 2.59±0.75b 2.16±0.86a 13.001 <0.001** 

Day 90 2.67±0.83b 2.47±0.93b 1.79±0.83a 20.215 <0.001** 

Chi- Square value 24.879 25.080 99.068  

P value 0.452 <0.001** <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 30
th

 day to 90
th

 day, there is highly 

significant at 1% level. Hence there is highly significant difference between the groups treated 

with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam 

with regard to the 90
th

 day with respect to Adaptive Behaviour scale assessment ABS1. 

Based on HSD Turkey test, on 30
th

 to 90
th

 day Group III is significantly differed with other two 

groups at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in Group II & Group III. But there is no difference within the group I.  

Adaptive Behaviour   scale assessment means score value of Group III decreased significantly 

from 0
th

 day to 90
th

 day compared to other groups. Hence results accomplished that combined 

therapy plays significantly role in ABS1. 
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Table 6.57. Significant differences between Clinical Groups and Days along with respect to 

Adaptive Behaviour scale ABS2 

 

Days Group. I Group. II Group. III F value P value 

Day 0 2.96±0.89 2.84±0.79 2.54±0.96 4.107 0.088 

Day 30 2.93±0.92b 2.54±0.91a 2.30±0.89a 8.528 <0.001** 

Day 60 2.94±0.92c 2.56±0.90b 2.09±0.81a 16.844 <0.001** 

Day 90 2.69±1.02b 2.37±1.02b 1.70±0.84a 19.121 <0.001** 

Chi- Square value 4.913 10.201 47.925  

P value 0.178 0.02* <0.001** 

 

Note:   1. Values representing in Mean ± SD  

2. ** denotes significant at 1% level.  

3. * denotes significant at 5% level. 

4. Different alphabet denotes significant at 5% level using Turkey HSD Test 

  

Comparison between groups using one way ANNOVA followed Turkey HSD test are presented 

in the above table, since P value is less than 0.01 in 30
th

 day to 90
th

 day, there is highly 

significant at 1% level. Hence there is highly significant difference between the groups treated 

with OPD medicines, Brahmi Nei only and Brahmi Nei along with Thokkanam and Varmam 

with regard to the 90
th

 day with respect to Adaptive Behaviour scale assessment ABS2. 

Based on HSD Turkey test, on 30
th

 day Group III & II are significantly differed with Group I, on 

60
th

 Day all groups significantly differed with each other, on 90
th

 day Group III is differed with 

other two groups at 5% level. 

There is no significant difference between the groups on 0
th

 day.  

Friedman test is used for comparing days for each group, there is highly significant difference 

between days at 1% level in Group III, significant difference between days at 5 % level Group II.  

But there is no difference within the group I.  

Adaptive Behaviour   scale assessment means score value of Group III decreased significantly 

from 0
th

 day to 90
th

 day compared to other groups. Hence results accomplished that combined 

therapy plays significantly role in ABS2. 
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6.2.4 Envagai Thervugal (Eight fold examination) and Distribution 

6.2.4.1 Naadi (Characters of Pulse) 

While the examination of characters of Pulse the pulse (Fig 6.51 and Fig 6.52) reading season 

(Kaalam) involved in the has been made in different kaalam, for 3.80% in Kaarkaalam,  for 

13.33% in Koothir kaalam for 9.04% in Munpanikaalam, for 14.76% in Pinpanikaalam, for 

35.71% in Ilavenirkaalam, and for 23.33 % of the children in Mudhuvenirkaalam. Climate of the 

children‟s habitat (Desam) 100% children had pulse seen in hot climate of the patient‟s habitat. 

Among the 210 children who were underwent for pulse reading, 88 (41.90%) were between 3-5 

years, 98 (46.66%) fell between 6-9 years and 24 (11.42%) were between 10-12 years. During 

the pulse examinations expansile nature of the pulse were (Vanmai) 62.20% and 33.80% 

(Menmai). Children enrolled in our clinical study their body constitution (Udal Vanmai) were 

Iyalbu 33 (15.71%), Valivu 15 (7.14%) and Melivu 162 (77.10%). Among the 210 children 

during habit (Panbu) of the pulse examination; we have observed Thannadai 175 (83.33%), 

kathithal 19 (9.04%), Ilaithal 8 (3.80%) and kuthithal 8 (3.80%).  

 

6.2.4.2 Naadi Nadai 

In the pulse reading, the Naadinadai (Pulse play) (Fig.6.52) has been seen as 95 (45.23%) of the 

children were with Vaadhapitham, 86 (40.95%) of the children were with Pithavadham, 14 

(6.66%) of the children were with Vadhakabam, 8(3.80%) of the patients were with Kabapitham 

7(3.33%) of the patients were with Kabavadham.  
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6.2.4.3 Naa (Tongue) Examination 

Coatedness (Maapadinthiruthal): Among 210 children (Fig 6.52 and Fig 6.53) 71 (33.80%) had 

normal tongue and 139 (66.20%) had coatedness. Colour of the tongue (Niram): 13 (6.19%) had 

dark colour (Karuppu) tongue, 183 (87.14%) had pale colour tongue (Veluppu) and 14 (6.66%) 

had yellow (Manjal) colour. Taste sensation of the tongue (Suvai): No children assed suvai. 

Fissure of the tongue (Vedippu): 28 (13.33%) of children had fissure in the tongue and other 

children 182 (86.66%) were without fissure in tongue.During the examination salivation of the 

tongue (Vaineerooral) 119(56.67%) of children had drooling of saliva i.e excessive salivation 61 

(29.04%) of children had no normal salivation and 15 (17.14%) of children had reduced 

salivation.   

 

6.2.4.4 Niram (Complexion), Mozhi (Voice), Mei kuri (Physical signs) and Viyarvai (Sweat) 

In the examination (Fig 6.53 and Fig 6.54) of complexion (Niram) 156 (74.28%) of children 

were black (Karuppu) in colour, 36 (17.14%) of children were fair complexion (Veluppu) and 18 

(8.57%) of children were in yellowish (Manjal) in colour. In the observation of voice more 

number of children had 169 (80.47%) high piched voice (Uraththa oli) followed by 29 (13.80%) 

of children had medium pitched voice (Sama oli) and finally 12 (5.71%) of children had low 

pitched voice. In the examination of meikuri (Physical signs) more number of children 136 

(64.76%) of children were moderate warmth (Migu) followed by 43 (20.47%) children were 

decreased warmth (Thatpam). In the examination of Viyarvai (Sweat) maximum number of 

children 199 (94.76) had normal sweat and 6 (3.85%), 5 (2.38%) were increased and decreased 

sweat respectively.  
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6.2.4.5 Examination of Eye 

During the examination of the eye 183 (87.14%) of the children had normal eye colour, followed 

by 19 (9.04%) of the children had black eyes and 8 (3.80%) of the children had yellow colour 

eyes, 201 (95.71%) of the children had normal tears only 9 (4.28%) of the children had excessive 

tears. There were no children compliant with burning sensation and mucous secretion from the 

eyes.  

 

6.2.4.6 Examination of Malam (Stools) 

In the examination of stools (Fig 6.54 and Fig 6.55) there were 187 (89.04%) of the children had 

normal yellow colour stools followed by 23 (10.95%) of the children had black colour stools, 

192 (91.42%) of the children had normal bowel habits but least number of children i.e 18 

(8.57%) of the children frequently compliant with constipation during the clinical trial. There 

were 148 (70.47%) of the children had normally formed stools and 62 (19.52%) of the children 

compliant about the poorly formed stools. In the examination of loose watery stools and watery 

with mucoid in nature among the 210 children 22 (10.47%) of the children had watery stools as 

well as watery stools with mucoid and all the children had warmth stool.  

 

6.2.4.7 Neerkuri Examination (Urine-Physical characteristics)  

In the examination (Fig 6.56) urine (Neer kuri) maximum number of children 110 (52.38%) of 

children had pale yellow colour normal urine, followed by 53 (25.23%) of the children had straw 

colored urine and 47 (22.38%) of the children had colour less urine. 123 (58.57%) of the children 

had fruity odour urine followed by 64 (30.47%) of the children had ammonical odour urine and 

23 (10.95%) of the children had aromatic odour urine, 31 (14.76%) of the children had normal 
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reduced qautity of urine and rest of the children had normal quantity.  There were no children 

compliant with turbidity and sedimentation. 

 

6.2.4.8 Nei Kuri Examination (Oil on Urine sign) 

Nei Kuri Examination (Fig 6.56) (Oil on Urine sign) is the unique and simple procedure 

described in the Siddha literature and clinically used in the practice. With this procedure 

clinician can diagnosis the disease of the children. In our study more number of children 134 

(63.80%) had rapidly spread and sieve nature followed by 54 (25.71%) of the children had 

rapidly spread and pearl shaped urine. Each 8 (3.80%) of the children had sieve pattern and 

irregular shape,  each 3 (1.42%) children had slowly spread and round shaped.  

 

6.2.4.9 Imporigal, Kan Menthriangal, Gunam, Udal Kattukkal 

In the examination (Fig 6.57) of Imporigal maximum number of children 182 (86.66%) of the 

children Mouth (Vai) were affected followed by 69 (32.85%) of the children Ear (Sevi) were 

affected and 46 (21.90%) of the children Skin (Mei) were affected. All children‟s Eye (Kan) and 

Nose (Mooku) were not affected and they are normal. In the Examination of Kanmenthriyangal 

all children‟s Kaal (Lower limb) were affected followed by 182 (86.66%) of the children had 

affected with Vaai (Mouth), 67 (31.90%) of the children affected with Kai (Upper Limb) and 23 

(10.95%) had affected with Eruvai (Anus) but no children affected with Karuvai (Genital). When 

we were observe character of the children 203 (84.09%) of the children with Sathuva Gunam, 

only 7(15.90%) of the children with Thamo Gunam, and among Udal Thathukkal except 

Sukkilam / Suronitham, all other Udal Thathukkal (Saaram, Senner Oon, Koluppu, Enbu,Moolai) 

were affected to all children. 
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4.2.4.10 Mukkutram & Uyir Thathukkal 

In the examination (Fig 6.58) of Mukkutram all the children affected by Viyanan and Samanan 

along with 5 (11.30%) affected by Devathathan, each one (2.27%) children affected by Abanan, 

Uthanan and Kirukaran also. All the children affected by Sathaga pitham and one children (2.27) 

affected along with anala pitham. All the children affected by Santhigam and one children (2.27) 

affected along with Avalambagam.  

 

4.2.4.1  Noi Uttra Nilam 

Children were enrolled various part of the state. There were (Fig 6.58) 8 (3.80%) of the children 

belongs to Kurinchi, 92 (43.90%) of the children belongs to Marutham and 110 (52.38%) of the 

children belongs to Neithal Nialm. There were no children enrolled from Mullai or Pallai Nialm.  
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7.DISCUSSION 

Children with multiple disabilities associated with impairments which range across sensory, 

motor, physical, socio emotional, behavior and cognitive domains known as “Special children”.  

Many of these children are diagnosed with conditions such as Cerebral Palsy (CP), Autism 

spectrum disorders (ASD), Attention deficit disorders (ADD), Attention deficit hyper activity 

disorders (ADHD), Mental retardation (MR), Cortical Dysplasia (CD), visual impairment, and 

intellectual disabilities (ID). These special children with disabilities/impairments which include: 

physical development, socio emotional development, limited attention, cognitive development, 

sensory development which can be affected upon by vision and hearing; ability to emotionally 

develop to things or being unaware of others around them.
241   

 

Often these children associated with combination of disabilities for example, Cerebral Palsy and 

mental retardation & visual impairment.  These multiple disabilities impact not only on their 

physical and socio emotional skills but also activities of daily living.  This can include 

difficulties with head control, gait, and use of their limbs particularly with CP, which may in turn 

lead to difficulties with quality of life. CP consists of a various group of motor disorders 

including spasticity, muscle tone, muscle weakness, gait abnormalities, difficulty in employ 

limbs including socio emotional behavioral abnormalities, incoordination and dystonia etc.
242  

Cerebral Palsy affects an individual‟s aptitude to control muscular movements. There are five 

subtypes of CP.  These are spastic, dyskinetic, ataxic, and hypotonic and mixed.
243

 The children 

in this study have spastic CP which is characterized by increased muscle tone and reduced motor 

control and range of motion.
243,244  
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Both traditional and non conventional surgical treatments are available to a child with cerebral 

palsy.  The non-surgical interventions include: physical therapy, orthoses, casts and drug therapy. 

It is not clear which treatment or treatments are most effective.
245, 246,247

 Empirical observations 

suggest that the mixture of therapeutic management modalities may be more effective than the 

use of one treatment. Oral Baclofen, Tizanidine, Dantrolene, Diazepam and Gabapentin are 

widely used for cerebral palsy. Not all patients with spasticity benefit from this treatment,
 248

 and 

oral baclofen may cause considerable side effects such as sedation, respiration problems and 

muscular weakness. Tizanidine is limited by side effects such as dry mouth, sedation, prolonged 

QT interval and hallucinations.
249

 A meta-analysis concluded that effect of oral antispastic drugs 

is small and evaluation of the effect on children quality of life is lacking from the studies.
250

 The 

incidence of adverse drug effects (drowsiness, sedation and muscle weakness) was high. 

Childern with restricted or multifocal spasticity injections have benefit of Botulinum toxins.
251

 

Formation of antibodies against botulinum toxins has been demonstrated.
252

 The risk for 

antibody formation Botulinum toxin therapy must be restricted to localized spasticity.
253

 

Neurosurgery such as rhizotomy and orthopaedic surgery may be the options.
254 

  

 

There is paucity of clinical management and to improve the children with cerebral palsy, 

potentially compromising both research and clinical practice in this area. In the view of the 

above great efforts made to find out Siddha medicines and methodologies to improve quality of 

life to children with cerebral palsy. It is in the context that we have undertaken a review of the 

Siddha formulation which could help treatment of cerebral palsy. The particular aim of this reach 

work was to investigate the use of Siddha medicines and methodologies with including Varmam 

and Thokkanam in children with cerebral palsy. Early humans recognized their dependence on 
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nature in both health and illness. All cultures have long folk medicine histories that include the 

use of plants. Still in ancient cultures, people methodically collected information on herbs and 

developed herbal pharmacopoeias. Indeed, well into the 20
th

 century much of the pharmacopoeia 

of scientific medicine was derived from the herbs. The World Health Organization (WHO) 

estimates that 80 percent of the world population use herbal medicine for some aspect of primary 

health care. Recently alternative therapies are being approached for this and now much attention 

has been focused on the use of herbal drugs. The identification of promising novel herbal 

therapeutics is therefore of great interest and represents a continued challenge to the medical 

community.  

 

Therefore, for the treatment of cerebral palsy much attention has been focused on the use of 

herbal drugs from alternative medicines. Practices of traditional medicines vary greatly from 

every country, and every region, as they are influenced by factors such as culture, history, 

personal attitudes and philosophy. Long historical uses of many practices of traditional medicine, 

including experience passed on from generation to generation, have demonstrated the safety and 

efficacy of traditional medicine in India. The name Siddha owes its origin to medicinal ideas and 

practices of a class of Tamil sages called the Siddha- “perfected” or “holy immortals”- who, 

were, and are still, believed to have superhuman powers. They had faith in the deathless physical 

body tune into with the spiritual immortal soul. Though, Siddha medicine is bound to continue 

for a long time as a healing tradition in the service of the common people.  Siddha system of 

medicine has been and continuous to be practiced in south India dates back to thousands of 

years. This is one of the traditional Indian systems of medicine approved and recognized by the 

government of India. Agathiyar and Thirumoolar are Siddha physicians of ancient India who 
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have intern medicinal texts dealt at length on long and healthy life and these are still used in the 

Indian medicine educational curriculum. Significantly, one of the definitions of Siddha medicine 

is conquest of death: “that which ensures prevention against mortality”.   

 

Siddha literature suggested the use of compositions such as Brahmi Nei, Vasavu ennai and 

external therapies such as Varmam, Thokkanam (Massage). The history of usage of these 

formulations and procedures are very old.  However, the exact standard methodologies in the 

treatment are unavailable till now. A number of individual formulations and procedures currently 

used in the management of cerebral palsy have been shown to have minimal action when it used 

alone. However, combinations of internal and external therapies have been reported successfully. 

In this view, the study was undertaken to evaluate the combined therapy for the management of 

cerebral palsy. This study made quantitative measure of different clinical parameters (Table 5.7) 

in three groups of children. Efforts have been made to reduce the Spasticity, Muscle tone, 

stiffness in the joints and to improve the hearing, visual following, vocalization, head centering,  

head position, head balance, gait, vocabulary, cognitive function, Social, Emotional, and 

behavioral   skills through the use of Siddha medicines in cerebral palsy children. One group was 

treated with routine OPD medicines, another group was treated with internal medicine Brahmi 

Nei alone and the third group received Internal medicine Brahmi Nei and external therapies such 

as Varmam and Thokkanam. The outcomes of the three treatments were compared at intervals of 

up to 90 days.  Additionally, analytical standardization, Acute and 28 days repeated oral toxicity 

studies of internal medicine Brahmi Nei were also been studied. With these above objectives, a 

detailed study plan was undertaken as detailed earlier with materials and methods described. 
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Preclinical studies: In order to have a good harmonization between the excellence of raw 

materials, in process resources and the final products, it has become essential to do analytical 

standardization. Since, it is an essential measurement for ensuring quality of experimental 

formulations which taken during preparation of Brahmi Nei and Vasavu Ennai.  In this study, 

internal medicine Brahmi Nei was standardized schematically for better efficacy such as (Table 

6.1 to 6.4) refractive index, iodine, saponification, and acid values. Brahmi Nei subjected in to 

analyze heavy metals, microbial contamination, specific Pathogen, Pesticide residue, and 

HPTLC. 

 

The experimental formulation Brahmi Nei was standardized in order to get the optimal 

concentration of known active constituents and in preserving their activities on various 

physicochemical parameters. Assessment of these parameters gives knowledge regarding various 

aspects of formulation. There was no deviation from the normal colour and odour in the sample 

which signified that no chemical reaction was in sample is to change its normal phenomenon. 

Determination of Saponification value, Iodine value, Acid value, free fatty acid and peroxide 

values reveal the quality and potency of the drugs.  

Rancidification is the decomposition of fats and other lipids in ghee based formulations by 

hydrolysis or oxidation which split fatty acid to undergo further auto-oxidation. These processes 

can generate highly reactive molecules in rancid formulations which may also destroy 

phytomolecules. The acid value indicates presence of free fatty acids in the Brahmi Nei. The free 

fatty acid is the responsible of rancidity compound, flavor and stability. Lesser free fatty acid 

makes them less rancidity. It suggests that Brahmi Nei has less free fatty Acids and chances of 

rancidity are less.255 
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Iodine number is the purpose of the amount of unsaturated fatty acids. This unsaturation is in the 

form of double bonds which react with iodine compounds. The higher the iodine number 

indicates the more unsaturated fatty acid bonds are present, which in turn denotes the less 

rancidity of fats and having health benefits. In this study, Brahmi Nei has more Iodine value 

which suggests the presence of higher unsaturated fatty acid bonds and the chance of rancidity 

was less.  

 

Refractive index is used to measure solids, liquids such as Nei, thailam, decoction etc, and gases. 

Most commonly it is used to measure the concentration of a solute in aqueous solution. A 

refractometer is the apparatus used to determine refractive index. Refractive index used in 

determining to identify a particular substance, confirm its purity, or measure its concentration.  

The results showed the given sample was having more purity.  

 

The saponification value indicates the average molecular weight or chain length of all fatty acids 

present. It improves the absorption rate to the intestine there by increase nutritional value and 

therapeutic values. In the present study higher saponification value in Brahmi Nei shows that it 

has shorter chain fatty acids so that absorption rate was more.
255 

Unsaponifiable matter indicates 

the non - fatty matter which has active components. In Brahmi Nei increased value of 

unsaponifiable matter was 159.02 - 227.2 suggests that it has more non fatty active volatile 

components.  

 

It has shown that all the levels of Lead, Cadmium, Mercury, Arsenic toxic heavy metals analyzed 

were not detectable in the Brahmi Nei. The implication of the present findings may take into 
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consideration of the experimental formulation safe for the children. In microbial contamination, 

total bacterial and fungal contents were less than 10cfu/ml.  In specific pathogen analysis E. coli, 

Salmonella spp., S.aureus Pseudomonas aeruginosa were totally absent. All the pesticide residue 

and aflatoxins showed absent. In a nutshell, Brahmi Nei reaches children with zero 

contamination and safe.   

 

HPTLC give the knowledge regarding the components of formulations. In the present study, 

HPTLC densitometric scan of petroleum ether extract of unsaponifiable matter of Brahmi Nei. 

Maximum spots observed in our sample which indicates more active constituents in it. These are 

the standard markers of the components which used as referral standards. The identified band of 

bacoside A in the Brahmi Nei was confirmed by overlapping the UV absorption spectra of 

sample with that of reference standard at 366 nm showed 6 peaks which covered the area of 

corresponding Rf values.. The calibration curve was (Plate 5.2) linear in the range of 2.5‑7.5 

μg/spot and the correlation coefficient Brahmi Nei sample shows similar colour reaction i.e pink 

colour spots as that of standard bacoside A at Rf value 0.78. The study confirms the presence of 

bacoside A in Brahmi Nei. The correlation coefficient of bacoside A was found to be 0.9989 or 

20% in 5 μl Brahmi Nei sample.  

 

Preclinical Safety: Children to get the desired advantage, who must take adequate amount Brahmi 

Nei over a certain length of time. The general opinion that herbal drugs are very safe and free 

from adverse effects is not true and it can produce undesirable side effects. A particular plant 

part will have many phytochemical constituents and some of them may be toxic.
256,257

 

Traditionally, herbs and herbal products including Brahmi Nei have been considered to be 
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nontoxic and have been used by the general public and Siddha physicians including our OPD to 

treat a range of ailments. The actuality that somewhat is natural does not of necessity make it 

safe or effective. The active ingredients of herbal formulations are phytochemical that are similar 

to those in purified medications, and they have the same probable to cause adverse effects. 

Whilst the literature documents toxicity resulting from the use of herbs, on many occasions the 

possible toxicity of herbs and herbal formulations has not been recognized.
258

 

In India, herbs can be obtained from temples, markets, street vendors, neighborhoods, or 

relatives, and from traditional medicine practitioners. Apparently, this cultural perception needs 

more concentration in terms of drug safety education.
259,260,261,262

 In our preclinical 

(1248/ac/09/CPCSEA/5-12/2011) acute toxicity study of Brahmi Nei showed no mortality of rats 

up to the higher dose. No behavioral changes or abnormal clinical signs of were observed. for 

more than 8ml/kg body weight and therefore this test drug Brahmi Nei  falls under (Unclassified) 

category V with reference to Globally Harmonized classification System (GHS) (OECD, 2000). 

In the 28 days repeated oral toxicity study of Brahmi Nei in rat, no treatment related toxicity 

signs or mortality were observed. Feed and water consumption of Brahmi Nei groups were found 

not to be significantly affected or changed in compared to control group. Hematological (Table 

6.7) and biochemical (Table 6.8) parameters were not changed in the all experimental groups 

compared to the control group. The gross necropsy study on the organs revealed no abnormal 

pathological morphology. Histopathological H&E (Plate 5.1) stained in the internal organs all 

groups showed no changes in their architecture.  

 

Clinical Study: This clinical study was a prospective, open label, non-randomized, outpatient and 

inpatient based, single centered drug trial conducted in the department of Kuzhanthai 

Maruthuvam, National institute of Siddha, Chennai. It was conducted during 2011 to December 



187 

 

2016 after obtaining approval from the Institute Ethics Committee (NIS/IEC/2011/3/48). 

Children of either sex between the age group of 3 to 12yrs, who were diagnosed with spastic 

cerebral palsy, were identified to include the study. The first 250 children with spastic cerebral 

palsy were screened in the Department of Kuzhanthai Maruthuvam at Ayothidass pandithar 

Siddha hospital during the study period. 210 children satisfied (Table 5.4 to 5.6) the inclusion 

criteria and were ready to take part in the study, signed the informed consent. They were given 

the opportunity and time to decide whether or not to participate in the trial and to inquire about 

details of the trial and any question regarding the study was answered. The children who were 

enrolled was informed about the study, trial drug, possible outcomes and the objectives of the 

study in the language and terms understandable for them. Children were divided in to three 

groups (N=70 Nos). Group –I treated as an active control received regular OPD medicines, 

Group –II received internal medicine Brahmi Nei (3 yrs to 5 yrs - 8 ml, 6 yrs to 9 yrs - 10 ml, 10 

yrs to 12 yrs - 12 ml) twice a day. Group - III received internal medicine Brahmi Nei along with 

external therapies such as massage with Vasavu ennai and Varmam (Kondai kolli, Natchathira 

kaalam, Thilartha varmam, Pidari kaalam) twice a day. Experimental formulations were assigned 

to each subject and regular study drug reconciliation was performed to document the drug 

assigned, consumed, and remaining are logged on the drug reconciliation form with sign & date. 

On the 0
th

 day safety study biochemical investigations were done before initiate the clinical 

study.  Then the detailed medical history, general physical and eight fold Siddha examinations 

were recorded. Experimental period was 90 days and the clinical parameters such as spasticity, 

muscle tone, stiffness in the joints and to improve the hearing, visual following, vocalization, 

head centering, head position, head balance, gait, vocabulary, cognitive function, Social, 

Emotional, and behavioral   skills was recorded 0
th

 day and followed by every 30
th

 day. On the 
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90
th

 day safety study biochemical investigations repeated once again. Subsequently, all children 

were examined by the physician at every visit and every day during the trial. Use of any other 

therapy that does not interfere with the study drug will also be permitted. Patients were allowed 

to continue with their ongoing lifestyle and diet. Information about study subjects were kept 

confidential and managed.  

 

Clinical Safety: On the 0
th

 day safety study biochemical investigations done before start the 

clinical study and on the 90
th

 day investigations were repeated once again. There was no 

significant changes in the results of hematological and biochemical parameters (Table 6.9) when 

compared with those of corresponding control. Never the less, the decrease or increase in the 

values obtained was within normal physiological limits.  No adverse effects were reported in all 

groups during the entire study period.  

 

Clinical Efficacy 

Spasticity: This has been defined as a state of raise over the normal tension of a muscle, 

resulting in constant increase of resistance to stretching.
263  

Katz suggests that spasticity is more 

difficult to characterize than to recognize, and still more hard to quantify.
264 

 However there is 

generalised accord that the spastic form of Cerebral palsy is characterized by increased muscle 

tone, a positive stretch reflex, overstated deep tendon reflexes, and sometimes clonus.
265

 

Spasticity is one major cause that can interfere with normal gait. Both medical and surgical 

managements are available to reduce spasticity. It is not clear which treatments are most 

effective. 
266,267,268,269

These suggest that the combination of treatment may be more effective than 

the use of single treatment. A common goal of management of children who have cerebral palsy 
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is to increase the functional capacity and relieve spasticity. The move toward to treating 

spasticity is usually multi-modal approach. Massage (physical therapy) is a part of anti-spasticity 

treatment regimens. It is usually combined with pharmaceutical treatments. This study examined 

the effectiveness of combining massage, Varmam with Brahmi Nei in the treatment of spasticity. 

The children recruited for this study was also representative of the cerebral palsy population in 

southern India. The prevailing motor problem in children with cerebral palsy is spasticity; 90% 

of the children in this study had spasticity mostly in gastrocnemius and soleus. The most 

common type of CP in this study was spastic diplegia. The next largest groups are the cases of 

spastic quardriplegia. They represent 29% of the cases in this study.  Several studies and clinical 

experiences have suggested that Massage therapy can be effective in relieving spasticity. This 

ultimately leads to recovered walking in children with cerebral palsy.  

In this study our combined therapies facilitate children with cerebral palsy to learn better ways to 

move. It assist children learn to walk, use their wheelchair, stand by themselves. A number of 

assessment scales are used to measure of spasticity. There is no absolute standard of 

measurement. The modified version
270

 of Asworth scale attempt to measure severity of muscle 

spasticity using clinical assessment scales. In this study, clinical characteristics of spasticity in 

upper and lower limb muscles such as Gastrocnemous and Soleus, Hip adductors, Thigh flexors 

and extensors, Triceps and biceps, Shoulder girdle and trunk muscles, Forearm flexors and 

extensors of the three groups were comparable at baseline. Children in both groups (I & III) 

showed improvements in the muscle spasticity scores, but the improvement in group II was 

lesser. Furthermore, between groups (I & III) comparison showed a significantly better 

improvement in group III compared to group II. 
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While the Group II of children showed no significant reduce in spasticity, children of Group I 

and Group III showed significant reduction in spasticity all group of muscles. However, there 

was no significant difference in spasticity changes in group II.  This study indicating that the 

combined therapy of internal medicine and external medicine had superior action as far as 

reduction in spasticity is concerned. We observed that the single internal medicine with Brahmi 

nei had no significant action as far as reduction in spasticity is concerned. There were significant 

decrease in Group I and Group III. In Siddha literature CP is under the Vadha disease therefore, 

the therapeutic management is considered to be internal medicine, (Thokkanam) massaging and 

varmam. Since Brahmi primary use is to enhance cognitive function, research has been focused 

on the mechanism behind these properties. The triterpenoid, saponins and their bacosides are 

responsible for increase the muscle tone through enhance nerve impulse transmission.  

The bacosides aid in repair of damaged neurons by enhancing kinase activity, neuronal synthesis, 

re-establishment of synaptic activity, ultimately nerve impulse transmission and boost the 

synthesis of new protein in the brain.
271

 Massage with Vasavu ennai which soothe the sensory 

nerve endings, they produce a hyperemic effect causing the arterioles dilate in   musculature, and 

reduce stiffness.
272

  Massage is considered to enhance muscle relaxation,
273

 reduce muscle 

tension
274

 and soreness
275

 and post- sequently, improve performance
276

 Massage is also thought 

to provide a soothing, sedative, invigorating feeling and can give the comfort.
277

 Varmam 

therapy is one of the method of treatment is prevalent in southern parts of Tamilnadu and Kerala. 

The stimulation of particular points in human body in appropriate pressure gives relief from the 

spasm. In this study most of the children have stagnation in functional status was noticed. In the 

group III after treatment functional status of the children was significantly improved and they 

virtualize them self from a kneeling position and stands on them their held by one arm. Walks 
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assisted by someone else. Research shows that children younger than years of age react better to 

than older.  

 

Sinkjaer and Magnussen could be used to confirm results from the massage, and also to assess if 

the muscle stretches equally over its whole length. It is suggested that the massage resulted in 

altered feedback to the CNS resulting in the recruitment of more motor neurons by descending 

command and this could be investigated further. It is possible that a shorter massage sequence 

could be equally beneficial.
278

 Foran and colleagues propose that it is realistic to study skeletal 

muscle properties in disorders of neural origin since muscles respond in a reasonably 

stereotypical manner to the amount and type of activity imposed on them.
279

 The hypothesis is 

that skin temperatures over the muscles before massage in the participants with Cerebral palsy 

were consistently below those of the unaffected individuals. However, after massage there was a 

significant variation in skin temperatures.  This is because maintenance of body core temperature 

takes priority, and blood is diverted away from the periphery. Phasic stretch reflexes which are 

involuntary still need oxygen. The muscles of individuals with spasticity may be in chronic 

oxygen debt. This may be a further reason why muscles in those with CP do not function 

optimally. In the current studies vasodilatation commonly occurred in participants with CP 

during massage, but often muscle blood flow decreased significantly after massage. The 

subcutaneous adipose layer in CP is thicker. This may be a compensatory adaptation for extreme 

vasoconstriction. This study has shown that Brahmi Nei is safe and easy to administer, can be 

given as an outpatient procedure, and results in progress in walking and increase in range of 

motion. Our study supports its use with intensive external therapies such as Varmam, 

Thokkanam following Brahmi Nei, to maximize muscle lengthening and thus offer improved 
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long-term benefit in children with cerebral palsy, to take advantage of on the muscle relaxation 

more effortlessly. The present study suggests that the Siddha medicines and methodologies have 

proven to be a reliable therapeutic management therapy for spasticity in children with CP. The 

results also showed that our combination of therapy improved of their own function, indicating 

that spasticity management is trustworthy.  

 

GMFCS: Children‟s functional abilities have been developed to provide additional information 

about the severity of the condition.
280

 For mobility function, the Gross Motor Function 

Classification System (GMFCS) has been developed. The GMFCS is a five-level classification 

system for gross motor activity, functional limitations, assistive devices, and, to a lesser extent, 

quality of movement.
281

 Children classified as GMFCS level I i.e., most functional abilities and 

classified as GMFCS level V  i.e., least functional abilities are transported in wheelchairs, their 

capability to maintain head and trunk postures against gravity is limited.
282

 GMFCS is reliable 

clinical parameter for describing gross motor function in children with CP. The outstanding 

agreement between the children with cerebral palsy scorings and the descriptions in the clinical 

records also shows that most CP have a realistic image of their own gross motor function  in 

childhood is reliable.  

Head controls are strongly determined in the follow-up programs CP children. Therefore those 

who obtain self head control, head position and head centring probably will be capable to recall 

fairly exactly whether and when it happened. However, the gross motor function according to the 

GMFCS decreases this risk and creates a common forum for describing gross motor function. In 

our study showed that this procedure is clear by both Siddha physicians and others. The aim 

using this parameter in our study was to analyze the efficacy of experimental procedure by using 
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GMFCS in children with CP and we wanted to study changes of gross motor function in all three 

clinical a groups according to professional GMFCS scorings based on data from scores. In this 

assessment, tone refers to the readiness of GMFCS. There are five summary items i.e Hearing, 

Visual following, Head Centering, Vocalization, Head Position, Head Balance.  Nearly 70% of 

children from group III and   45% of children from Group II were experienced stable gross motor 

function in all six parameters. The data showed that this improvement was due to combined 

therapy of Brahmi Nei, Thokkanam with Vasavu Ennai and Varmam for children with cerebral 

palsy. Very less number of children experienced a change of GMFCS level in group I. Hearing, 

Visual following, and Vocalization scores also showed that developments in level of gross motor 

function to a huge extent were a matter of choice in Group II and Group III. A powered massage 

therapy gives adequate locomotion in Head centring, position and balance in Group I and III. 

However, lack of accessibility in children with cerebral palsy from choosing traditional Siddha 

medicines causes less quality of life style. Lack of knowledge and confidentiality about the 

Siddha medicine within the public, such as not wanting to be long term therapy, and not wanting 

to disappoint family, may also be obstacles regarding using nonconventional therapies. In 

children who received complete combined therapy experienced joyfully respond to the parents 

and their lifestyle changes, challenging self-image, identity and attitudes. However, children with 

cerebral palsy and their family received necessary lifestyle changes a new direction in life has 

been recognized, and life happiness has been reconfirmed.  

The present study suggests that Siddha medicines and methodologies have similar development 

could be possible in children with CP.  The Siddha medicines and methodologies have proven to 

be a reliable therapeutic management therapy for children with CP. Inter-rater agreement 

between Siddha medicines and GMFCS scoring is excellent. The results also showed that 
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children with CP have improved of their own function, indicating that combined Siddha 

medicines on gross motor function are reliable. More number of children who received our 

medicines experienced stable gross motor function.  

 

Muscle tone: In this parameter investigated the role of muscle tone that may contribute to 

children with cerebral palsy. Spastic muscles were more consistency, extensibility and passivity. 

For good interpretation, it is important to understand the separate effects of muscle tone on 

posture parameters such as supine and prone.  The main symptoms presenting in spastic type of 

cerebral palsy are reduced gross motor function and range of ankle movement due to altered in 

the muscle tone. The increased muscle tone in cerebral palsy children not only produces active 

deformities with a risk of consequent fixation, but also leads to comparative failure of 

longitudinal muscle growth.  There are five summary items i.e Consistency, extensibility, 

passivity, posture in supine and posture in prone. In this assessment, tone refers to the readiness 

of muscles to respond to gravity. Tone is also assessed for asymmetry between left and right 

sides and for distribution variation between upper and lower extremities.   

More than 80% of these cerebral palsy children have problems with walking as a result of lower 

limb spasticity. Gastrocnemius and Soleus spasticity is one major factor that can interfere with 

gait by preventing heel strike. Neuromuscular deficits bring into being in cases of cerebral palsy 

includes selective motor control loss, abnormal muscle tone leading to an disproportion between 

agonist and antagonists muscles, impaired coordination and weakness. Control of posture and 

equilibrium is automatic in healthy children; it is often a challenging goal for cerebral palsy 

children. Principle aim of this study was to define whether Vasavu Ennai massage has positive 

effects on reduction of muscle tone after treatment.  While the Group II of children showed no 
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significant reduce in muscle tone, children of Group I and Group III showed significant 

reduction in muscle tone and significant improvement position in prone and supine. However, 

there was no significant difference in muscle tone changes in group II.  This study indicating that 

the combined therapy of internal medicine and external medicine had superior action as far as 

reduction in muscle tone is concerned. We observed that the single internal medicine with 

Brahmi nei had no significant action as far as reduction in muscle tone is concerned. There were 

significant decrease in Group I and Group III. In Siddha literature CP is under the Vadha disease 

therefore, the therapeutic management is considered to be internal medicine, (Thokkanam) 

massaging and varmam. Since Brahmi primary use is to enhance cognitive function, research has 

been focused on the mechanism behind these properties. This study also proved difference 

between the groups that receive Vasavu Ennai massage. Muscle tone was decreased in the Group 

III after the clinical trial than in control Group I & II. Children received massage had improved 

their muscle tone scores. Perceived recovery was increased after Vasavu Ennai massage and 

Varmam in Group III more than in two groups. Thickness of subcutaneous tissue was correlated 

with muscle tone so that thicker tissue was affect more on changes in muscle tone.  

It is proposed that the mechanical properties muscle tone and the feedback from spastic muscles 

are changed by the massage with Vasavu Ennai and that the CNS is able to accommodate the 

change in reaction to produce enhanced motor function. Massages contend that they carry about 

a healthy reaction in damaged muscle by changing the resting state of the muscle and changed 

sensory feedback from the spastic muscles, which led to significant improvements in motor 

skills. It is suggested that the massage and Varmam used here be integrated into the 

physiotherapy regime for children with CP. 
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Dynamic Gait Index: In spastic cerebral palsy, muscle spasticity typically leads to reduced 

range of joint motion and muscle tightening or contracture. Children with cerebral palsy walk 

with excessive knee flexion, an inefficient locomotion that progressively worsens over time 

without clinical management. Gait and posture disturbances are most common problems in 

children with cerebral palsy and its management is a challenging task. These treatments are 

intended to reduce excessive knee flexion and enhance mobility, but there are no standardized 

protocols for determining what treatment.  

The results presented in our study allow us to better understand this disorder with possible 

implications in the clinical management. There were clearly defined gait scores included for the 

Siddha treatment and clear operational definitions for the validity and effectiveness of the 

clinical trial.  In this assessment, tone refers to the readiness of gait. There are four summary 

items i.e Gait level surface, Change in gait speed, Step over obstacle, Step around obstacles. 

There is key clinical implication related to this study and the Siddha treatment. The first is the 

lack of evidence supporting or describing the Siddha management as a viable treatment option 

for children with CP. Therefore, this clinical study was added to partial information, which 

currently exists pertaining to the Siddha treatment.  While the Group II of children showed no 

significant increase in gait, children of Group I and Group III showed significant improve in 

dynamic gait index. However, there was no significant difference in gait changes in group II.  

This study indicating that the combined therapy of internal medicine and external medicine had 

superior action as far as improve in dynamic gait index is concerned.  

We observed that the single internal medicine with Brahmi nei had no significant action as far as 

gait is concerned. There were significant difference in Group I and Group III. Decrease in 

Dynamic Gait Index scores for both group I & III participants were significant.   By the end of 
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90
th 

day children in Group III had made a significant improvement in their gait index score. They 

were able to achieve full marks for high kneeling and down 4 steps. At 90th they were able to tall 

kneel competently and without concentrated effort. („Tall kneel‟ here means supported on the 

knees in the upright position with full hip extension). In post clinical study gait analysis of the 

children following the treatment, statistically analyzed two sets of criteria outlined in materials 

and methods. The first set of criteria was gait level surface and change in gait speed. The knee 

joint in pretreatment analysis was unable to extend to a near neutral position prior to the 

treatment. However, following the combined Siddha treatment the knee joint demonstrated the 

ability to extend to a nearly neutral position.  

Hence, the children with cerebral palsy in the group III demonstrated the ability to extend to a 

near neutral position during surface gait with speed compared with other two groups. The second 

set of criteria was step over obstacle and step around obstacles. The knee joint in analysis 

successfully achieved the critical event of rapid knee flexion to during gait over and around 

obstacles in the swing phase of the gait cycle. Overall, in comparison to pre- and post treatment 

analysis of the children in the group III following the treatment, there was significant changes 

noted at the ankle, knee, or hip, based the dynamic gait index scores. As hypothesized due to 

massage and varma therapy, adequate hamstrings lengths and velocities, normal tibial torsion, 

and knee extensor strength were associated with improvement in knee flexion, which lends 

support to using our treatment to understand gait pathology. 

 

Manual Ability Classification System (MACS): Children with cerebral palsy (CP) have 

anecdotal degrees of difficulties using their hands, ranging from minor inelegance to major 

troubles with any voluntary movements. For fine motor upper limb function, the MACS have 
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been developed. The MACS is a five-level classification system for fine motor activity, 

reflecting the child‟s typical bimanual performance in daily activities.
283 

Children classified as 

MACS level I (i.e., most functional abilities) handle objects easily and successfully, while level 

V (i.e., least functional abilities) do not handle objects and require total assistance. MACS rely 

more heavily on cognitive ability and voluntary motor control to perform bimanual fine motor 

skills. In the present study was to analyze a to classify hand function among children with 

cerebral palsy, to evaluate the validity and reliability of Siddha combined therapy, and to 

investigate whether the use of this combined therapy could increase about the ability of these 

children to use their hands, and how this correlates with self-sufficiency in daily activities. In the 

group III significant number of children from level V to level II compared than other two groups. 

Few children from group III have developed to self-initiated ability to handle objects in their 

daily environment, i.e. when engaged in activities such as eating, dressing, playing. The overall 

results show that both children in group I and III found handle objects in daily life. The 

comparison between Group I and III showed children in group III have hand function.  

Moreover, children in group III reached levels I and II confirmed increase of skills, achieving 

inclusive or almost partial self-sufficiency in self-care. Children in group II with more affected 

hand function, MACS levels III–V, did not achieve self-sufficiency, and not increase of self-care 

skills was observed. The present study confirmed that the combination of internal and external 

medicine is more effective than internal medicine Brahmi Nei or regular OPD medicines.  

 

Assessment of Joints in extremities: Cerebral palsy is a mixed disorder in which movement and 

posture are affected. The neural abnormalities lead to mechanical adaptations of muscles and 

tendons, which can direct to muscle contracture and joint deformities. Therapeutic interventions 
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are consequently essential to manage cerebral palsy abnormalities. Currently, the mechanical 

properties of muscles and tendons in children with CP and their adaptability are not well 

understood, which makes it difficult to implement evidence-based practice in clinical settings. 

The one of the aim of this research was to identify to evaluate the effects of Siddha medicines 

and methodologies in the assessment of upper and lower limbs joints in children with cerebral 

palsy. Specifically, this research work addressed the reliability and validity of Siddha system of 

medicines used for extremities joint assessment. Therefore, this study was to examine 

effectiveness of Siddha medicines in mechanical properties of all major joints in upper and lower 

limbs such as shoulder, elbow, wrist, metacarpophalangeal, inter phalangeal, hip, knee, ankle, 

subtalar, and toe joints in children with spastic CP, and the adaptations of the muscle and tendon 

to acute and long-term passive stretching. Differences in the mechanical properties of joint 

movements between all experimental groups were analyzed.  

 

Movements of upper and lower limb joints were assessed every 30
th

 days of clinical trial for each 

CP child. There was also a significant decrease in Achilles tendon stiffness in response to 

treatment in group I and III.  In group I more commonly used self massage was used in children 

with CP that leads to muscle weakness, excessive co-contraction, tendon stiffness was reduced 

compared than the group II which was treated with Brahmi Nei alone. Joint assessments relate to 

group III during the clinical trial, and are significantly improved from other two groups. The 

inference drawn from this is that the muscles were actually losing their stiffness after 

Thokkanam and Varmam.  Analysis of tests of passive flexion of joints before and after massage 

showed that flexed consistently further after massage. This could imply that massage and 

Varmam along with Brahmi Nei had reduced the joint stiffness, on average, significantly lesser 
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force was required to move the joints through the same angles in both upper and lower limbs (p 

<0.001; paired t-test). This confirms that the Siddha medicine was being followed faithfully in 

producing joints flexion after massage and Varmam. Statistical results showed the range and 

means for the movements of joints during and after clinical trial for all children in the Group III 

significantly improved. The results revealed that major joints stiffness were significantly reduced 

with compared to minor joints in group I & III. The results also showed that despite Achilles 

tendon stiffness was significantly reduced in group III due to Vasavu Ennai massage. These 

results have significant clinical implications regarding the management of spasticity using the 

Siddha medicines and methodologies. We examined the muscle‟s and tendon‟s response to 

Thokkanam with Vasavu Ennai and Varamam. Passive stretching implemented by massage 

induced structural alterations in muscles and tendons to improve function leads to flexibility of 

joints and elongation of the muscle and fascicles would presumably occur. This provides a basis 

for the hypothesis that the spastic muscle may be able to become accustomed in reaction to long-

term stretching by massage. Results revealed there was a significant reduction in joint stiffness in 

the experimental group III following 90 days of combined therapy. This was accompanied by a 

reduction in muscle stiffness. Additionally, there were no positive effects in group II which was 

not received massage therapy. Together, the results of the present research demonstrates Siddha 

therapeutic management in children with spastic CP, can be implemented to support evidence-

based clinical practice. 

 

Language and Vocabulary: Children with cerebral palsy often have complex communication 

needs; therefore require specialist intervention from a various professionals including speech and 

language therapists, physiotherapists, occupational therapists, paediatricians and obviously the 
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child‟s family and teachers.
284,285,286,287

 They have limited speech are probable to use nonverbal 

modes of communication, where possible, such as pointing, eye gaze, and facial 

expressions.
288,289

 This cerebral palsy may present with unintelligible or very limited or no 

speech at all.  Even after having intensive therapy they still may not be able to develop 

articulation of words.
290

  They may have severe difficulty coordinating articulation mechanisms 

such as breath, voice, tongue and lips to produce appropriate sounds.
291

 However, severe 

physical impairments may edge a children‟s use of conservative non-verbal communication 

strategies. 
292,293

 There has been limited clinical research regarding language and vocabulary 

therapy for children with CP. 

 

In this research, effective language and vocabulary scores were analyzed in children who were 

enrolled in our study. To evaluate the reliability of the children‟s vocabulary productions during 

sessions was carried out. The aim of the study was to determine the effect of a combined Siddha 

therapy on language and vocabulary of children. The items are organized into three sections such 

as   LV1- Exhibit a type of jargon sound, LV2- Throw the ball upon request, LV-3 Talks when I 

talk to him/ her  (eg: coos, gurgles, sounds like ma, da,). Procedure each child was tested 

individually. Statistical analysis also showed that there was significant effect of combined 

treatment of internal and external medicines on Language and vocabulary development such as 

communicative intention did in fact improved and their ability to request objects after therapy in 

that they had begun to initiate more. They were more spontaneous with their requests and used 

consonants consistently in specific words.  There was limited change with OPD treated children 

communicative intent.  
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We observed children are able to achieve the target sound or oral motor movements and 

sequence them to make words. Children can range in their severity of CP and it can have varying 

impacts on communication.
294 

The widespread speech disorder in Cerebral Palsy is dysarthria 

which is caused by difficulties with oro-muscular control
295

 due to reparation of the motor 

processes in children who are involved  in our clinical trial particularly in group III children were 

able to deliver the words.  Children Brahmii Nei and OPD treated groups also showed 

improvements in their communicative intent at the end of clinical trial.  

For children who have received combined therapy the resulting arthric features can include 

normal pitch, non breathy voice, without pitch breaks and there were mild problems with 

articulation. The child may also produce speech which is non explosive and punctuated by 

minimum pauses. Statistical results showed the range and means for the vocabulary scores 

during and after clinical trial for all children in the Group III significantly improved. This 

confirms that the Siddha medicine was being followed faithfully in producing words after 

massage and Varmam. They also had tried to begun to use expressive words rather than gestures 

and found two syllable words easier to construct.  

 

Cognitive function: British Ability scale provides a means of assessing a child‟s existing level 

of intellectual functioning, encompassing the child‟s on the whole general cognitive ability score 

for children who are not capable to complete verbal tasks, verbal spatial, and non-verbal 

reasoning group scores. Assessments of cognitive ability by British Ability Scales were assessed 

using the short form of BA1- Verbal Ability, BA2- Non‐verbal Reasoning Ability, and BA-3 

General Conceptual Ability. The mean score on these three scales is used to compute the 

cognitive function. On cognitive testing, children in the group III have overall ability scores 
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similar to in group II. There was a slight decrease in the mean cognitive development score 

group II with no statistically significant difference between the groups. Since active massage and 

varmam  may enhance cognitive development in this group. In Brahmi Nei received groups 

scores did not differ significantly from those of comparison children for general cognitive ability. 

In contrast, non Brahmi Nei administered group scored lower than comparison to other groups. It 

showed that   phytomolecules in Brahmi may improve cognitive function in children with 

cerebral palsy. Brahmi whole plant have reported cognition-enhancing effects together with 

improved motor learning.
296,297

 Memory-enhancing effects have been attributed to saponins such 

as bacosides, bacopasides, or bacopasaponins.
298

 Bacopasaponin constituents have been shown 

to facilitate mental retention in avoidance response.
299 

Brahmi is a commanding antioxidant 

which prevents cognitive impairment, oxidative damage, and morphological changes it may 

have therapeutic value for the treatment of cognitive impairment.
300 

Since group I did not 

receive neither Brahmi Nei nor massage & Varmam, there was limited change cognitive 

development intent.  

 

Social and Emotional: These children frequently have difficulties with social communication 

and due to a limited admittance to the environment around them have limited opportunities for 

communication.
301

  Children diagnosed with Cerebral Palsy, 20 percent will present with severe 

communication impairment and are non-verbal.
302 

We evaluate the consistency of the children‟s 

social and emotional development of combined therapy on social and emotional changes in 

children. The items in social score are organized into three sections such as SS1- eye contact, 

SS2- social smile, SS-3 engages in solitary and repetitive play activities and emotional score are 

ES1- How often the child feel restless, ES2- How often the child behave excited, ES-3 - How 
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often the child behave always laughing. Children who have received combined therapy the 

resulting to improve direct eye contact, expressed social smile and engages in independent play 

activities and these children also have not feel restless mild exited and not always laughing.  

These children may also respond to quires and easily adopt with peers. Statistical results showed 

the range and means for the social and emotional scores during and after clinical trial for all 

children in the Group III significantly improved. This confirms that the Siddha medicine was 

being followed faithfully in accommodating and adjusting with new environments. They also 

had tried to begun to use expressive words rather than gestures and found two syllable words 

easier to construct. This confirms that the Siddha medicine was being followed faithfully in 

producing words after massage and Varmam. Additionally, there were significantly less social – 

emotional improvements in other two groups. But children who received Brahmi Nei alone were 

superior to the group I. There is confirmation of an antioxidant effect of Brahmi in the 

hippocampus 
303

 this suggests that the effect of the extract of Brahmi Nei may be mediated by 

antioxidant action within the hippocampus to social emotional development. 

 

Functional and Adaptive Behavioral: In the last 35 years, only few empirical studies have 

been published worldwide regarding behavioral management therapy in CP children. Some of 

these studies are poorly designed and identified methodological flaws. All other studies were 

case reports or case series (level IV) with experimental designs often used in behavioural 

intervention studies. Because behavioural interventions are complex and demanding, it is 

difficult to include a large number of participants when conducting such studies in daily clinical 

practice. Carefully designed trials have internal validity if reversals and multiple baselines are 

implemented, but need replication to enhance external validity of their conclusions. Siddha 
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medicines and methodologies may be an effective treatment option for behavioral. Substantial 

improve and even significant behavioral changes were observed in this study.  Effective 

behavioural scores were analyzed in children who were enrolled in our study. The items for 

functional behavioral skills are organized into two sections such as FB1- Engages in stereotyped 

or repetitive manner and FB2- Demonstrates appropriate mealtime and Drug time behaviour (i.e., 

skills involved in eating, drinking etc.). The items for adaptive behavioral skills are organized 

into two sections such as ABS1- Says or “hi” or “bye” when coming and going and ABS2- 

Responding appropriate behaviour (e.g.,walking, sitting,.) for  the immediate environment. Even 

children in all three groups may benefit from behaviour changes. Therefore, conclusions about 

efficacy of Brahmi Nei with Thokkanam and Varmam for behaviour and/or best practice cannot 

be drawn yet, although our analysis suggests that this approach is promising. Both functional and 

behavioral measures improved, and the score increased by an average, suggesting significant 

improvements after combined therapy relatively other groups. Group III showed a gentle positive 

effect on functional, adaptive behavior quality of life compared to other groups, in children and 

their caregivers as a result of the therapy. 

 

Siddha pathophysiology: Cerebral Palsy is coming under Vadha disease; therefore, the 

therapeutic management is done according to derangement of Vadham where the main line of 

treatment is considered to be Thokkanam. In the present Study Vasavu Ennai which is said by 

Varma Kannadi is used. Thokkanam, which soothe the sensory nerve endings; they produce a 

hyperemic effect causing the arterioles to dilate with well-developed musculature, and reduce 

stiffness. The main therapy Thokkanam is producing a widespread systemic effect which is 

specifically indicated in Vadham disorders. By having all these properties enters into enteric 
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circulation and performs by means of the penetration into deeper Thathukkal and by its potency 

draws all the Doshas accumulated at various parts of the body, expels them, and which helps in 

reducing signs and symptoms. 

Gross motor, fine motor, spasticity etc. this may happen due to Vadham, wherein, due to 

Samanan cannot perform its normal function, that is, normal movement of joints. Spasticity score 

shows improvement in group I & III because initially Samanan would have helped in a reduction 

of vitiated Kapam by its dryness-inducing and blockage-removing properties vitiated Vadham 

can be pacified by further treatment. Vayu resides in Viyanan which is located in the skin. 

Massage is said to be as good for the skin. Hence, Thokkanam with Vasavu ennai might have 

directly worked on Vadham to bring it back to normalcy. Varmam acts on CNS by stimulating 

enteric nervous system (ENS), there are many evidences linking CNS and ENS. The ingredients 

of Vasvu Ennai are Hemidesmus indicus Linn, Citrus aurantifolia, Ricinus communis oil, 

Alpenia galangal, Aloe barbadensis.  During Thokkanam with the help of oil media provides 

nourishment, preventing from atrophic changes, improves tone to muscles. Pressure applied 

during Thokkanam may stimulate superficial mechanoreceptors or deep tendon receptors may 

help to reduce hyper excitability of neurons by inhibiting the alpha motor neurone activity. In a 

study, cerebral palsy symptoms in children were decreased following massage therapy but the 

mechanism behind it was not explained.  During the Thokkanam the heat may produced and it 

increase the blood flow locally, relieve muscle spasm, and increase tendon extensibility. Thus 

cumulatively help in reduction of spasticity and smooth the progress of free movement of joint 

preventing from deformities and contractures. This procedure may modulate the secretions of 

various neurotransmitter and hormone at brain cellular level. Thereby controlling seizures, 

cognitive impairment and behavioral problems associated with CP. All of the above with their 
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particular way of mechanism help to develop the functional limitations and mobility in patients 

of Cerebral Palsy. The Brahmi Nei was selected for this study were based on drugs having 

neuronal regeneration capacity, anti convulsant action, cognition enhancement and with 

properties for the proper nourishment of dhatus such as  Saram (Serum), oon (Muscle), Enbu 

(Bone). On basis of Siddha pharmacodynamic properties, the ingredients of Brahmi Nei 

compound are composed of Inippu (Sweet), Pulippu (Pungent), Uppu (Salt). Sweet along with 

pungent may help in the appropriate development of neuron synapses and thereby generating a 

procedure of regeneration in neuronal precursor cells. Salt  is responsible for to receive in 

sequence from senses, secretion of hormones in synaptic vesicles and for appropriate 

channelization and replacement of damaged neurons so it can be postulated that it may make 

available stimulus to brain cells that are proficient of regeneration especially hippocampal 

region. Ushna viryam helps to enhance the blood supply in cells while Sheeta viryam  may 

restrict the excessive neuronal discharge that is seen in case of convulsions. Sweet (Inippu 

vibagam) increases the oon Thathu (Muscles) while salt (Uppu vibagam) increases overall 

metabolism in the body, proper enzymatic secretions, thereby minimize the nutrients deficiencies 

which is common in case of CP. Mechanism of Nei (Ghee based Medicines) drugs is properly 

understood; they increases the overall functional capacity of the brain by any one of these 

mechanism i.e. by increasing perfusion, metabolism and developing the chemical imbalance in 

brain. Sweet drugs supposed to increase all the udal Kattukkal both quantitatively and 

qualitatively and provide the revitalizing strength to the body which is ailing due to chronic 

disease. This combined approach Brahmi Nei, Thokkanam and Varmam may help in releasing of 

spasticity, improvement in joint mobility, creating environment of neuroplasticity in brain and 

providing psychological support to children. 
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8. SUMMARY  
 

A child who has been determined to require special attention is called as Special Children. 

Children with multiple disabilities associated with impairments which range across sensory, 

motor, physical, socio emotional, behavior and cognitive domains known as “Special children” 

(Mednick, 2000). Many of these children are diagnosed with conditions such as Cerebral Palsy 

(CP), Autism spectrum disorders (ASD), Attention deficit disorders (ADD), Attention deficit 

hyper activity disorders (ADHD), Mental retardation (MR), Cortical Dysplasia (CD), visual 

impairment, and intellectual disabilities (ID) are coming under the Special children category.  

 

Oral Baclofen, Tizanidine, Dantrolene, Diazepam and Gabapentin are widely used for cerebral 

palsy. Not all patients benefit from this treatment. However this drug was shown to have 

undesirable other effects such as sedation, respiration problems and muscular weakness, dry 

mouth, prolonged QT interval and hallucinations. Patients with localized or multifocal 

Botulinum toxin injections have risk for antibody formation must be restricted.  

 

However, modern drugs can be said to partially fulfill desirable requirements in some extent. It is 

in the context that we have undertaken a review of the Siddha formulation which could help 

management of CP. In the view of the above, great efforts have been made to find out the 

alternate Siddha medicines and methodologies to improve the life style of special children with 

cerebral palsy.   

 

Siddha literature suggested the internal and external therapies which include the Brahmi Nei, 

Vasavu Ennai Thokkanam and Varmam therapy. The history of usage of these medicines and 
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methodologies are very old.  In this view, the study was undertaken to evaluate the combined 

management of internal medicine and external therapies for the management of special children 

with spastic cerebral palsy. 

 

Preclinical physicochemical testing employed for Brahmi Nei profiling which is depend on the 

specific characteristics of formulation as per method given in PLIM guidelines and Siddha 

Pharmacopoeia of India (SPI) contains various parameters for testing along with HPTLC, acute 

and sub acute toxicity studies. 

 

Preclinical physicochemical and HPTLC: The acid and iodine value in Brahmi Nei indicates 

presence of lesser free fatty acids and higher unsaturated fatty acid bonds respectively which 

makes that has less chances of rancidity. Refractive index results showed having more purity. 

The higher saponification value indicates the shorter chain fatty acids which improves the 

absorption rate to the intestine there by increase therapeutic values. It has shown that toxic heavy 

metals such as Lead, Cadmium, Mercury, Arsenic were not detectable. In microbial 

contamination, total bacterial and fungal contents were less than 10cfu/ml.  In specific pathogen 

and pesticide analysis E. coli, Salmonella spp., S.aureus, Pseudomonas aeruginosa, pesticide 

residue and aflatoxins were totally absent.  This indicates that into consideration of Brahmi Nei 

is safe with zero contamination for the children. In the present study, HPTLC densitometric scan 

of petroleum ether extract of unsaponifiable matter of Brahmi Nei at 366 nm showed 6 peaks 

which covered the area of corresponding Rf values indicates more active constituents in it. 

 

Preclinical safety: Children to get the desired advantage, who must take adequate amount 

Brahmi Nei over a certain length of time. The general opinion that herbal drugs are very safe and 
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free from adverse effects is not true and it can produce undesirable side effects. In our preclinical 

(1248/ac/09/CPCSEA/5-12/2011) acute and 28 days repeated oral toxicity study of Brahmi Nei 

showed no mortality of rats up to the higher dose. No behavioral changes or abnormal clinical 

signs of were observed; no treatment related toxicity signs or mortality were observed. Feed and 

water consumption of all groups were found not to be significantly affected or changed in 

compared to control group. Hematological and biochemical parameters were not changed in the 

all experimental groups compared to the control group. The gross necropsy study on the organs 

revealed no abnormal pathological morphology. Histopathological H&E stained in the internal 

organs all groups showed no changes in their architecture.  

 

In clinical study children were divided into three groups. Group–I (n=70) received regular OPD 

treatment, Group–II (n=70) received only internal medicine Brahmi Nei, Group-III (n=70) 

received Brahmi Nei along with external therapies such as Varmam and Thokkanam for 90 days.  

 

Clinical safety: On the 0
th

 day safety study biochemical investigations done before start the 

clinical study and on the 90
th

 day investigations were repeated once again. There was no 

significant changes in the results of hematological and biochemical parameters when compared 

with those of corresponding control. Never the less, the decrease or increase in the values 

obtained was within normal physiological limits.  No adverse effects were reported in all groups 

during the entire study period.  

 

Clinical efficacy: The major objective of the work described in this thesis was to elucidate 

internal medicine Brahmi Nei alone, combination of internal medicine along with external 

therapies such as Thokkanam and Varmam compared with positive control routine OPD 
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medicine in children with CP influence on assessment of spasticity extremities‟ muscles, 

GMFCS, muscle tone, dynamic gait index, selective control assessment of joints, fine motor 

functions on upper limb and assessment of language, vocabulary, cognitive function, socio-

emotional, functional and adaptive behaviors. There was no significant difference between the 

groups on 0
th

 day all above clinical parameters between groups. 

 

In the clinical analysis we observed motor function like spasticity, muscle tone, gross motor 

function analysis and fine motor function, gait analysis showed significant improvement in 

Group II and group III. But the results had shown significantly differed each other. However, 

children received Brahimi nei (i.e Group II) had shown better improvement in language, 

vocabulary, and cognitive function, socio-emotional, functional and adaptive behaviors 

compared with group I. However, group III children had shown significant improvement in all 

clinical parameters compared with Group I and Group II children.  

 

Spasticity in upper and lower limb muscles was analyzed by Modified Asworth. For comparing 

between groups Gastrocnemous and Soleus are highly significant (P < 0.01) regard to the 60
th

 

and 90
th

 days however other upper and lower limb muscles regards to the 30
th

 to 90
th

 day. Group 

III is significantly (P < 0.05) differed with Group I and Group II on 90
th

 day in all muscles. For 

comparing between days Gastrocnemous and Soleus, hip adductors are significant difference in 

Group I, Group III (P < 0.01) and; in Group II (P < 0.05). However, there was not significant in 

thigh flexors and extensors, upper limb muscles in group II.  The means score value of spasticity 

also showed that decreased significantly in children who received external therapy either 

Varmam and Thokkanam or Thokkanam alone with internal medicines.  Children who received 
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only Brahmi Nei alone was not showed significant difference in spasticity concern. Thus 

indicates that the combined therapy had superior as far as reduction in spasticity is concerned.  

 

 GMFCS is analyzed under five summary items such as hearing, visual following, vocalization, 

head centering, head position, head balance. For comparing between groups all are highly 

significant (P < 0.01) regard to the 30
th

 to 90
th

 day. Group III is significantly (P < 0.05) differed 

with Group I and Group II on 90
th

 day in all except hearing which is significantly (P < 0.05) 

differed with each other. For comparing between days‟s hearing, visual following, vocalization 

are significant difference in Group II and Group III (P < 0.01) compared to Group I whereas 

head centering, head position, head balance in Group I and Group III (P < 0.01) compared with 

Group I. The means score value of GMFCS of hearing, visual, vocalization showed that 

decreased significantly in children who received Brahmi Nei; and head centering, head position, 

head balance decreased significantly in children who received along with external therapy. Thus 

indicates that the Brahmi Nei had superior as far as reduction in sensory function; and external 

therapy had superior in motor function. Group III received both hence it has more significant 

than Group I and II.  

 

Muscle tone is analyzed under five summary items such as consistency, extensibility, passivity, 

posture in supine and posture in prone. For comparing between groups all are highly significant 

(P < 0.01) regard to the 30
th

 to 90
th

 day. Group III is significantly (P < 0.05) differed with Group 

I and Group II on 90
th

 day.  For comparing between days‟s all item are significant difference (P < 

0.05) in Group I and Group III (P < 0.01) compared to Group II. Thus indicates that the External 

therapies such as Varmam Thokkanam along with Brahmi Nei or external therapies with other 
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medicines had superior as far as reduction in muscle tone concern. Group III received both hence 

it has more significant than Group I and II.  

 

Dynamic gait index is analyzed under four summary items such as gait level surface, change in 

gait speed, step over obstacle, step around obstacles. For comparing between groups all are 

highly significant (P < 0.01) regard to the 30
th

 to 90
th

 day. On 90
th

 day in gait level surface Group 

I and Group III significantly (P < 0.05) differed with Group II and all other items Group III alone 

significantly (P < 0.05) differed with other groups.  For comparing between days‟s gait level 

surface and change in gait speed are significant difference in Group III (P < 0.01) compared to 

other groups and in step over and around obstacles Group III and I are significantly compared 

with Group II. Thus indicates that the External therapies such as Varmam Thokkanam along with 

Brahmi Nei or external therapies with other medicines had superior as far as improvement in gait 

concern. Group III received both hence it has more significant than Group I and II.  

 

Fine motor functions of upper limb were analyzed by MACs scale. For comparing between 

groups this is highly significant (P < 0.01) regard to the 30
th

 to 90
th

 day. Group III is significantly 

(P < 0.05) differed with Group I and II. For compared between days‟s there is highly significant 

(P < 0.01) in Group I and III whereas significant (P < 0.05) in Group II.  Hence results 

accomplished that combined therapy plays significantly role in Fine motor upper limb function. 

 

 

SCA of Joints includes directions for upper limp joints such as shoulder, elbow, wrist, carpal, 

and metacarpal and lower limb joints such as Hip, knee, ankle, subtalar, and toe are assessed 

bilaterally. For comparing between groups and day‟s joints are highly significant (P < 0.01) to 
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significant (P < 0.05) regard to the 30
th

 to 90
th

 day.  Summarized data showed Group III is 

significantly differed with Group I and II at 1% level to 5% level whereas Group I also 

significantly differed with Group II. However group III is highly significant with others. Thus 

indicates that the External therapies such as Varmam Thokkanam along with Brahmi Nei or 

external therapies with other medicines had superior as far as reduction in joint stiffness concern.  

 

Language and vocabulary is analyzed under three summary items such as LV1, LV2 and LV3 

with specific indication. For comparing between groups all are highly significant (P < 0.01) 

regard to the 30
th

 to 90
th

 day. Group III is significantly (P < 0.05) differed with Group I and 

Group II on 90
th

 day.  For comparing between days‟s all item are significant difference (P < 

0.05) in Group II and Group III (P < 0.01) compared to Group I. Thus indicates that the Brahmi 

Nei had superior as far as language and vocabulary development. Since Group III received both 

Brahmi Nei and Varmam hence it has more significant than Group I and II.  

 

Cognitive function is analyzed under three summary items such as BA1, BA2 and BA3 with 

specific indication. For comparing between groups all are highly significant (P < 0.01) regard to 

the 30
th

 to 90
th

 day. Group III is significantly (P < 0.05) differed with Group I and Group II on 

90
th

 day.  For comparing between days‟s all item are significant difference (P < 0.05) in Group II 

and Group III (P < 0.01) compared to Group I. Thus indicates that the Brahmi Nei had superior 

as far as cognitive development. Since Group III received both Brahmi Nei and Varmam hence it 

has more significant than Group I and II.  
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Social skill is analyzed under three summary items such as SS1, SS2 and SS3 with specific 

observation parameter. For comparing between groups all are highly significant (P < 0.01) regard 

to the 30
th

 to 90
th

 day. Group III is significantly (P < 0.05) differed with Group I and Group II on 

90
th

 day. For comparing between days‟s all item are significant difference (P < 0.05) in Group II 

and Group III (P < 0.01) compared to Group I additionally SS3 is significant (P < 0.05) in group 

I also. Thus indicates that the Brahmi Nei had superior as far as social development. Since Group 

III received both Brahmi Nei and Varmam hence it has more significant than Group I and II.  

 

Emotional skill is analyzed under three summary items such as ES1, ES2 and ES3 with specific 

observation parameter. For comparing between groups all are highly significant (P < 0.01) regard 

to the 30
th

 to 90
th

 day. Group III is significantly (P < 0.05) differed with Group I and Group II on 

90
th

 day. For comparing between days‟s all item are significant difference (P < 0.05) in Group II 

and Group III (P < 0.01) compared to Group I additionally ES1 is significant (P < 0.05) in group 

I also. Thus indicates that the Brahmi Nei had superior as far as social development. Since Group 

III received both Brahmi Nei and Varmam hence it has more significant than Group I and II.  

 

Behavior skills are analyzed under two heading with four summary items such as FBS1, FBS2 

for functional behavior and ABS1, ABS2 for adaptive behavior specific observation parameter. 

For comparing between groups all are highly significant (P < 0.01) regard to the 30
th

 to 90
th

 day. 

Group III is significantly (P < 0.05) differed with Group I and Group II on 90
th

 day. For 

comparing between days‟s all item are significant difference (P < 0.05) in Group II and Group III 

(P < 0.01) compared to Group I. Thus indicates that the Brahmi Nei had superior as far as 



216 

 

behavior development. Since Group III received both Brahmi Nei and Varmam hence it has 

more significant than Group I and II.  

 

Research has shown that Bacopa extracts modulate the expression of certain enzymes involved 

in generation and scavenging of reactive oxygen species in the brain.  Since Bacopa‟s 

triterpenoid saponins and their bacosides are responsible for its ability to enhance nerve impulse 

transmission use is to enhance cognitive function, the bacosides aid in repair of damaged neurons 

by enhancing kinase activity, neuronal synthesis, and restoration of synaptic activity boosting the 

synthesis of new protein in the brain.   

 

Mechanism of Nei (Ghee based Medicines) drugs is properly understood; they increases the 

overall functional capacity of the brain by any one of these mechanism i.e. by increasing 

perfusion, metabolism and developing the chemical imbalance in brain. Sweet drugs supposed to 

increase all the udal Kattukkal both quantitatively and qualitatively and provide the revitalizing 

strength to the body which is ailing due to chronic disease.  

 

Massage therapy has been effective for several of the problems related to CP for example, it 

improves fine motor functioning and muscle tones, and stiffness was reduced in joints. During 

Thokkanam with the help of oil media provides nourishment, preventing from atrophic changes, 

improves tone to muscles. Pressure applied during Thokkanam may stimulate superficial 

mechanoreceptors or deep tendon receptors may help to reduce hyper excitability of neurons by 

inhibiting the alpha motor neurone activity.  
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9. CONCLUSION 

Brahmi Nei has proven its ability in sensory functions connecting parameters such as visual, 

hearing and vocal in GMFCS, language, cognitive, socio-emotional and behavior skills. Children 

who received Brahmi Nei alone showed prognosis in above said parameters. Children who 

received massage showed improvement in motor parameter such as spasticity, muscle tone, 

GMFCS, gait, stiffness in the joints and fine motor functions of the upper limb.  Children who 

received Brahmi Nei, Thokkanam and Varmam showed significant improvement in all sensory 

and motor parameters. Hence, it can be concluded that combined therapy has a definitive action 

as well as therapeutic efficacy on spastic type of cerebral palsy in children in contrast to single 

therapy. The effects of internal and external therapies may be due individual drugs‟ multipronged 

action.  Further study is required for scientific validation to prove its clinical efficacy in 

multicentre clinical study.   
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10. RECOMMENDATIONS 

As with research work presented in this thesis has answered many questions of efficacy of 

Siddha medicines and methodologies in clinical parameters however, in doing so it has created 

even more questions and areas for future research. Further research not only must the outcome 

measure to be valid and reliable, but they must also be relevant to the child and family 

concerned. 

1. Future studies of the efficacy of the combined use of Brahmi Nei, Vasavu Ennai Thokkanam 

and Varmam in the management of children with cerebral palsy should use a randomized 

controlled study design in multicentre which is the gold standard for clinical research.  

2. The use of morphological analysis of muscle tone, goal attainment scaling together with the 

GMFCS, laboratory gait-analysis or three-dimensional gait analysis, EMG to analyze stretch 

reflexes in muscles, 3-D upper limb kinematic model, Range of motion analysis of joints by 

isokinetic dynamometer, may provide useful additional information in studies that assess the 

benefits of Siddha management in children with cerebral palsy.  

3. We strongly recommended need for further research as there are not reported studies are 

available on effect of Siddha medicines which focuses on speech and language, cognition, 

socio emotional and behavioral in children with cerebral palsy.  This research has shown the 

value of providing Siddha medicines with these children and they have developed some 

scope for further research in above said sensory parameters.  

4. Need to scrutinize and produce the Siddha philosophical guidelines towards the management 

of children with cerebral palsy which consist of complete A-Z information and management 

of these children with traditional approach for physicians and parents.  
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Clinical efficacy of siddha bio pharmacological products for muscle tone in the 
cerebral palsy children

Arul Mozhi P., Pattarayan R., Banumathi V 
National Institute of Siddha, Chennai, Tamil Nadu

Abstract 

Objective: To determine the clinical efficacy of Siddha biopharmaceutical products on muscle tone of children 
with spastic cerebral palsy. Methods: Experimental biopharmaceutical products were prepared as per the sasthric 
Siddha literature. 250 spastic cerebral palsy children were screened aged between 3 – 12 years and 210 children 
satisfied the inclusion criteria and were willing to participate in the study, signed the informed consent. After the 
routine clinical examinations, children were divided in to three groups (N=70 Nos). Group –I treated as an active 
control received regular OPD medicines, Group –II received internal medicine Brahmi Nei, Group - III received 
internal medicine Brahmi Nei along with external therapies such as massage with Vasavu ennai and Varmam (Kon-
dai kolli, Natchathira kaalam, Thilartha varmam, Pidari kaalam) twice a day. Experimental period was 90 days and 
muscle tone was recorded 0th day and followed by every 30th day. Findings: Group III had improved muscle tone 
parameter scores in respect with consistency, extensibility, passivity, posture in prone and posture in supine which 
are compared with other two groups. Finally, it can be concluded that Siddha biopharmaceutical products Brahmi 
Nei along with Vasavu ennai massage and Varmam has a definitive action as well as clinical efficacy on muscle tone 
in cerebral palsy children in contrast to that seen in regular OPD treatment and Brahmi nei. The effects of internal 
and external therapies may be due individual drugs’ multipronged action.  

Keywords:       Cerebral palsy, Brahmi Nei, Vasavu ennai, Muscle tone

Introduction

Cerebral palsy (CP) is described as “a group of 
disorders of the development of movement and pos-
ture, causing activity limitation that are attributed to 
non-progressive disturbances that occurred in the de-
veloping fetal or infant brain. The motor disorders of 
cerebral palsy are often accompanied by disturbances 
of sensation, cognition, communication, perception 
and/or behavior.”  The prevalence of cerebral palsy is 
estimated to be 1.5- 3 per 1000 live births, with vari-
ations possibly reflecting true differences, or differ-
ences in ascertainment and classification (Andersen 
et al., 2008; Blair, 2010). During the last years, focus of 
care for children with cerebral palsy has shifted from a 
main emphasis on motor function, towards participa-
tion and minimizing limitations of activity, in line with 
the World Health Organization (WHO) framework; 
the International Classification of Functioning, Dis-
ability and Health (ICF). Throughout the years a large 
number of treatment options have been available for 
muscle tone children with cerebral palsy. Today the 
ultimate aim with therapy is to promote activity and 
participation in everyday life according to the child’s 
and family’s priorities. Oral Baclofen, Tizanidine, Dan-
trolene, Diazepam and Gabapentin are widely used 
for increased muscle tone in cerebral palsy. Not all 

patients with spasticity benefit from this treatment 
(Orsnes GB et.al 2000), The incidence of adverse drug 
effects (drowsiness, sedation and muscle weakness) 
was high. Patients with localized or multifocal spas-
ticity injections have benefit of Botulinum toxins (Lim 
EC-H et.al 2008). Formation of antibodies against bot-
ulinum toxins has been demonstrated (Muller K et.al 
2009). Neurosurgery such as rhizotomy and orthopae-
dic surgery (tendon lengthening and soft tissue releas-
es) may be the options (Ward AB 2000). In view of all 
of the above, an immediate and urgent need exists to 
look for an alternative form of therapy such as natural 
products. In India, Siddha system of medicine owes 
its origin to medicinal ideas and practices of a class of 
Tamil sages. It has bio pharma products such as herbs, 
minerals, metals and salts all have been used for pe-
diatric population. The purpose of this research work 
is to develop recommendations on “best practices” 
related primarily to the evaluate Siddha methodolo-
gies and Medicines. Different treatment modalities 
can improve the quality of life to the disabled children 
and these can include Siddha bio pharma products in-
cluded Brahmi Nei as internal medicine, Vasuvu En-
nai for thokkanam (Massage) and Varama therapy as 
external, all of which have been used in the Siddha 
system of medicine for many centuries either singly 
or in various combination. In order to limit this issue, 
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efforts were undertaken to study the result of the use 
of a combination of these therapy. 

Methods

Preparation of Siddha Bio pharmacological Products

Brahmi Nei (Tamil Nadu Siddha Medical Board 
1995, 116) as internal medicine and Vasavu Ennai 
(Siddha Hospital Pharmacopeia Part-I) for thokkanam 
(Massage) were identified for this study. Raw drugs to 
prepare the products were purchased from the mar-
ket and fresh plants were collected from wild sourc-
es. The raw materials have got authentication from 
Department of Medicinal Botany, National Institute of 
Siddha, and Chennai. 

Birahmi Nei was prepared as described as in the 
sasthric Siddha literature. Briefly, it was prepared by 
adding paste of Zingifer officinale Linn., (Dried Rhi-
zome) Piper longum Linn. (Dry fruit), Alpenia offic-
inarum Linn. (Dried Rhizome), Feronia elephantum 
Linn.(seed), Induppu, Caryyota urens Linn.(pal jag-
gery), Gurkuma aromatic Linn.(Rhizome) each 14gms, 
in freshly prepared Bacopa monniera Linn.(5.44kg), 
Acorus calamus Linn.(1.36 kg), Alpenia galanga Linn.
(1.36kg), and in vessel having Cow’s milk (5.44kg), 
Cow’s Ghee,(2.72 kg). Above mixture was heated and 
filtered after acquiring completion test. In this way, 
Birami Nei was prepared.

Vasavu Ennai also was prepared as described as 
in the sasthric Siddha literature. Briefly, it was pre-
pared by adding paste of Hemidesmus indicus Linn.
(100gms), in freshly prepared juice of Citrus auran-
tifolia Linn., Aloe barbadensis Linn., in vessel having 
Cocos nucifera Linn oil and Ricinus communis Linn., oil 
each one litre. Above mixture was heated and filtered 
after acquiring completion test and boiled in medi-
um flame with continuous stirring and monitoring 
of paakam. The boiling was stopped and the oil was 
filtered using a washed and dried white filter cloth 
when chikku patham was attained. In this way, Vasavu 
Ennai was prepared.

Clinical Study

The present study was a prospective, open label, 
non-randomized, outpatient and inpatient based, sin-
gle centered drug trial conducted in the department 
of Kuzhanthai Maruthuvam (Pediatric), National insti-
tute of Siddha, Chennai. It was conducted during 2011 
to December 2016 after obtaining approval from the 
Institute Ethics Committee (NIS/IEC/2011/3/48). Sin-
gle batch of Brahmi Nei and Vasavu ennai were pre-

pared for the entire study. The first 250 children with 
spastic cerebral palsy were screened during the study 
period. Children of either sex between the age group 
of 3 to 12yrs, who were diagnosed with spastic cere-
bral palsy, were identified to include the study. Other 
type of cerebral palsies and along with seizure disor-
der, Spinal deformities, impaired vision Autistic Spec-
trum Disorders, ADD/ADHD (Hyper activity), Mental 
Retardation, Visual Impairments and Blindness, Hear-
ing Loss and Deafness, Down Syndrome, Spina Bifida, 
Traumatic Brain Injury were excluded from the study. 
210 children satisfied the inclusion criteria and were 
willing to participate in the study, signed the informed 
consent. The parents of children who were enrolled 
was informed about the study, trial drug, possible 
outcomes and the objectives of the study in the lan-
guage and terms understandable for them. 

Children were divided in to three groups (N=70 
Nos). Group –I treated as an active control received 
regular OPD medicines, Group –II received internal 
medicine Brahmi Nei (3 yrs to 5 yrs - 8 ml, 6 yrs to 9 
yrs - 10 ml, 10 yrs to 12 yrs - 12 ml) twice a day. Group 
- III received internal medicine Brahmi Nei along with 
external therapies such as massage with Vasavu ennai 
and Varmam (Kondai kolli, Natchathira kaalam, Thilar-
tha varmam, Pidari kaalam) twice a day. Experimental 
period was 90 days and muscle tone were recorded 
0th day and followed by every 30th day. Experimental 
formulations were assigned to each subject and reg-
ular study drug reconciliation was performed to doc-
ument the drug assigned, consumed, and remaining 
are logged on the drug reconciliation form with sign 
& date. 

Muscle tone assessment

The clinical efficacy evaluation of the Siddha bio 
pharmaceutical products were made on the basic im-
provement in the muscle tone at periodic intervals 
during the course of treatment. In this assessment, 
tone refers to the readiness of muscles to respond to 
gravity. Tone is also assessed for asymmetry between 
left and right sides and for distribution variation be-
tween upper and lower extremities.  There are five 
summary items i.e Consistency, extensibility, passivity, 
posture in supine and posture in prone. Consistency 
scores assessed as 1- Muscle feels soft; there is little 
resistance to pressure, 2- Between 1 and 3, 3 - Mus-
cle feels sturdy but there is some yielding to pressure, 
4-  Between 3 and 5, 5- Muscle feels hard like rocky; 
there is little yielding to pressure. Extensibility scores 
assessed as 1- No resistance is felt, 2- Slight resistance 
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is felt throughout the range of motion, 3 - Normal 
graded resistance is felt throughout the range of mo-
tion, 4- Greater than normal resistance is felt.  The in-
fant’s maximum range of motion can be achieved only 
when movements are performed slowly, 5- Strong re-
sistance prevents movements through the full range 
of motion even when movements are performed 
slowly.  A build-up of resistance is felt when a series 
of quick stretches is applied.  Voluntary resistance by 
the child should be ruled out.

Passivity scores assessed as 1- The extremity 
does not tighten at the wrist or ankle; the hand or 
foot continues to flap, 2 - The hand or foot flaps for 
many excursions but eventually the extremity tight-
ens, 3- The extremity tightens at the wrist or ankle 
after a few excursions of the hand or foot, 4 - The ex-
tremity may initially be stiff at the wrist or ankle but 
some flapping occur, 5- The extremity is stiff at the 
wrist or ankle; the hand or foot does not flap. Posture 
in supine scores assessed as 1- Child lies flat against 
the supporting surface.  If child achieves an antigrav-
ity posture, it is not maintained.  Movement is infre-
quent and appears to be weak, 2 -Child usually lies 
flat against the surface but can actively move away 
from the surface.  Child assumes antigravity postures 
and maintains them for a short time, 3- Child shows a 
variety of resting positions and moves away from the 
surface.  Movements are frequent and show varied 
combinations of individual limb movement, 4 - Child 
often lies in an excessively extended posture or in an 
asymmetrical posture; however, child can actively 
move away from these posture.  Movements seem 
slow stiff, and variety of movements is diminished.  
5- Child is pulled strongly into an extended or into an 
asymmetrical posture and appears to be uncomfort-
able.  Child is pulled away from antigravity postures.  
Extremities move only in total flexion or extension 
patterns. Posture in prone scores assessed as 1- 
Child lies flat against the supporting surface.  If child 
achieves an antigravity posture, it is not maintained.  
Movement is infrequent and appears weak, 2-Child 
often lies flat against surface but actively moves away 
from the surface.  Child assumes antigravity postures 
and maintains them for a short time, 3 - Child shows a 
variety or resting positions and moves away from the 
surface.  Child assumes age- appropriate antigravity 
postures and maintains them with little effort.  Move-
ments are frequent and show varied combination of 
individual limb movements, 4 - Child is often pulled 
into a flexed posture or exhibits elements of an overly 
extended posture; however, child can actively move 

away from the postures.  Movements seem slow and 
stiff, and the variety of movements is diminished, 5 
- Child is pulled strongly into a flexed posture or ex-
hibits a strong extensor posture; child appears to be 
uncomfortable.  Child does not assume antigravity 
postures other than in a total extensor patter oth-
erwise, child is pulled into gravity.  Movements are 
infrequent, slow, and stiff.  Extremities move in total 
flexion or extension patterns

2.4 Statistical Analysis

All of the analyses were performed using the 
SPSS statistical software, version 20.0. The results are 
expressed as mean values ± SD. Statistical significance 
was tested by means of analysis of variance (ANOVA), 
paired students t-test for within-group comparison 
and the independent student t-test was used for com-
parisons between the two therapy groups and the 
group means were compared by Duncan’s Multiple 
Range Test (DMRT). Values were considered statisti-
cally significant when at p < 0.05 [Duncan BD 1957].
3. Results and Discussion

While the Group II of children showed no signif-
icant reduce in muscle tone, children of Group I and 
Group III showed significant reduction in muscle tone 
and significant improvement position in prone and su-
pine. However, there was no significant difference in 
muscle tone changes in group II.  This study indicating 
that the combined therapy of internal medicine and 
external medicine had superior action as far as reduc-
tion in muscle tone is concerned. We observed that 
the single internal medicine with Brahmi nei had no 
significant action as far as reduction in muscle tone is 
concerned. There were significant decrease in Group I 
and Group III. In Siddha literature CP is under the Vad-
ha disease therefore, the therapeutic management 
is considered to be internal medicine, (Thokkanam) 
massaging and varmam. Since Brahmi primary use 
is to enhance cognitive function, research has been 
focused on the mechanism behind these properties. 
The triterpenoid, saponins and their bacosides are 
responsible for  increase the muscle tone through 
enhance nerve impulse transmission . The bacosides 
aid in repair of damaged neurons by enhancing kinase 
activity, neuronal synthesis, and restoration of synap-
tic activity, and ultimately nerve impulse transmission 
and boosting the synthesis of new protein in the brain 
(Singh & Dhawan, 1997). Massage with Vasavu ennai 
which soothe the sensory nerve endings, they pro-
duce a hyperemic effect causing the arterioles dilate 
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in   musculature, and reduce stiffness (Shailaja U et.al, 
2013).  Massage is considered to enhance muscle 
relaxation, (Nordschow M et.al ,1962) reduce mus-
cle tension (Dubrosky V 1982) and soreness, (Tiidus 
P et.al, 1995) promote the healing process, (Starkey 
J, 1976) and post- sequently, improve performance 
(Rinder A, 1995). Massage is also thought to provide 
a soothing, sedative, invigorating feeling and can give 
the comfort. (Tiidus P, 1997). Varma therapy is one 
of the method of treatment is prevalent in south-
ern parts of Tamilnadu and Kerala (Kannan Rajaram, 
2008). The stimulation of particular points in human 
body in appropriate pressure gives relief from the 
spasm (Thiyagarajan, 1985) 
Conclusion

Finally, it can be concluded that Brahmi Nei 
along with Vasavu ennai massage and Varmam has 

a definitive action as well as clinical efficacy on mus-
cle tone in cerebral palsy children in contrast to that 
seen in regular OPD treatment and Brahmi nei. The 
effects of internal and external therapies may be due 
individual drugs’ multipronged action.  Further study 
is required for scientific validation to prove its clinical 
efficacy in multicentre clinical study.  

References
Andersen, G. L., Irgens, L. M., Haagaas, I., Skranes, J. S., Me-

berg, A. E., & Vik, T. (2008). Cerebral palsy in Norway: 
prevalence, subtypes and severity. Eur J Paediatr 
Neurol, 12(1), 4-13. doi: 10.1016/j.ejpn.2007.05.001

Blair, E. (2010). Epidemiology of the cerebral palsies. Ortho-
pedic Clinics of North America, 41(4), 441-455. doi: 
10.1016/j.ocl.2010.06.004

Table-1 Changes in the Consistency, Extensibility and Passivity of muscles

 

 

Consistency  Extensibility Passivity

Gr. I Gr. II Gr. III Gr. I Gr. II Gr. III Gr. I Gr. II Gr. III

Mean ±

SD
Mean ±  

SD
Mean ±  

SD
Mean ±  

SD
Mean ±  

SD
Mean ±  

SD
Mean ±  

SD Mean ±  SD Mean ±  SD

Day 0 3.76±

1.00
3.64 ± 
1.08

3.70± 
1.04

3.87±

0.85

3.97±

0.78

3.79±

0.95

4.07±

0.77

3.96±

0.79

3.97±

0.80

Day 30 3.66±

0.81
3.64± 
0.92*

3.01± 
0.86*

3.60±

0.87

3.81±

0.69*

2.79±

0.81

3.74±

0.70

3.49±

0.78*

2.99±

0.77*

Day 60 3.29±

1.11
3.56 ± 
0.94*

2.80± 
0.94*

3.49±

0.83

3.54±

0.70*

2.39±

0.91

3.71±

0.73

3.44±

0.75*

2.64±

0.85*

Day 90 3.36±

1.068*
3.50±  
1.00*

2.44± 
0.96*

3.31±

0.77*

3.39±

0.71*

2.11±

0.83*

3.67±

0.85*

3.40±

0.86*

2.24±

0.89*

Table -2 Changes in the posture in supine and posture in prone

 

Posture in supine Posture in prone

Group I Group II Group III Group I Group II Group III

Mean ±  SD Mean ±  SD Mean ±  SD Mean ±  SD Mean ±  SD Mean ±  SD

Day 0 3.89± 0.86 3.86±0.87 3.94±0.85 3.99±0.89 3.97±0.92 4.00±0.87

Day 30 3.49±0.83 3.36±0.78* 2.89±0.86* 3.76±0.84 3.63±0.80* 3.11±0.81*

Day 60 3.53±0.86 3.26±0.79* 2.50±0.86* 3.80±0.79 3.43±0.60* 2.80±0.88*

Day 90 3.46±0.93 3.26±0.86* 2.07±0.94* 3.74±0.79 3.47±0.81* 2.41±0.91*



Sustainable Utilization of Tropical Plant Biomass: Bioproducts,  
Biocatalysts & Biorefinery (SutB4)

5th International conference on SutB4, Nov 17- 18, 2016
9

Dubrosky V. Changes in muscle and venous blood flow after 
massage. Soviet Sports Rev 1982; 4: 56-7

Duncan BD: Multiple range test for correlated and hetero-
scedastic means. Biometrics 1957, 13:359-364.

Kannan Rajaram,Varma maruthuva adippadaigal, A.T.SV.S. 
siddha maruthuva kallori, pudukkadai (po)., 2008; 
1-78

Lim EC-H, Seet RCS. Botulinum toxin: description of in-
jection techniques and examination of controver-
sies surrounding toxin diffusion. Acta Neurol Scand 
2008;117:73–84

Muller K, Mix E, Saberi FA, Dressler D, Benecke R. Preva-
lence of neutralizing antibodies in patients treated 
with botulinum toxin type A for spasticity. J Neural 
Transm 2009;116:579–85.

Nordschow M, Bierman W. The influence of manual mas-
sage on muscle relaxation: effect on trunk flexion. J 
Am Phys Ther 1962; 42 (10): 653-7

Orsnes GB, Sørensen PS, Larsen TK, Ravnborg M. Effect of 
baclofen on gait in spastic MS patients. Acta Neurol 
Scand 2000;101:244–8.

R.Thiyagarajan, ,Siddha maruthuvam-sirappu: varmam,1ed., 
Commissionerate of Indian medicine and   Homeopa-
thy, Chennai,1985; 129-158

Rinder A, Sutherland C. An investigation of the effects of 
massage on quadriceps performance after exercise 
fatigue. Complement Ther Nurs Midwifery 1995; 1: 
99-102

Shailaja U, Rao PN, Arun Raj GR. Clinical study on the effica-
cy of SamvardhanaGhrita orally and by Matrabasti in 
motor disabilities of Cerebral Palsy in children. Int J 
Res Ayurveda Pharm 2013; 4:373-7.

Siddha Hospital Pharmacopeia Part-I

 Singh HK, Dhawan BN (1997) Neuropsychopharmacological 
effects of the Ayurvedic nootropic Bacopa monniera 
Linn (Brahmi). Indian J. Pharmachol. 29:S359–S365.

Starkey J. Treatment of ankle sprains by simultaneous use of 
intermittent compression and ice packs. Am J Sports 
Med 1976; 4 (4): 141-4

Tamil Nadu Siddha Medical Board 1995, 116 

Tiidus P, Shoemaker J. Effleurage massage, muscle blood 
flow and long term post-exercise recovery. Int J 
Sports Med 1995; 16 (7): 478-83

Tiidus P. Manual massage and recovery of muscle function 
79. a literature review. J Orthop Sports Phys Ther 
1997; 25: 107-12

Ward AB. Spasticity treatment with botulinum toxins. J Neu-
ral Transm 2008;115:607–16.



sZ 

 
 

 
 

 
 

 

 
 
 
 

 

 
 
 

 

 

 

 

 
 
 

 

RESEARCH ARTICLE 
 

SIDDHA MEDICINES AND METHODOLOGIES ON DYNAMIC GAIT INDEX 
 OF CEREBRAL PALSY CHILDREN 

 
1,*Dr. Arul Mozhi P., 2Dr.Pattarayan R., 3 Deivanayagi, S. and 4Dr. Banumathi, V 

 
1Lecturer, National Institute of Siddha, Tambaram 

2Professor (Rtd), National Institute of Siddha, Tambaram 
4Director National Institute of Siddha, Chennai, Tamil Nadu 

3Asst., Professor, Sri Sairam Institute of Technology, Chennai, Tamil Nadu 
 

 

 

ARTICLE INFO                                          ABSTRACT 
 

 
 
 

The Objective of the study is to determine the effect of Brahmi Nei with massage and varmam on 
dynamic gait index of children with spastic cerebral palsy. Among the 250 children 210 Spastic CP 
satisfied the inclusion criteria and were divided in to three groups (N=70 Nos). Group –I treated as an 
active control, Group –II received Brahmi Nei, Group - III received Brahmi Nei along with external 
therapies such as massage with Vasavu ennai and Varmam twice a day. Experimental period was 90 
days and dynamic gait index was recorded 0th day and followed by every 30th day. Group III had 
improved dynamic gait index in which are compared with other two groups. Finally, it can be 
concluded that Brahmi Nei along with Vasavu ennai massage and Varmam has a clinical efficacy on 
gait in cerebral palsy children.  
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

 
 

 
 

 

INTRODUCTION 
 
Cerebral palsy (CP) is described as “a group of disorders of the 
movement and posture, that are attributed to non-progressive 
disturbances that occurred in the developing fetal or infant 
brain. The motor disorders of cerebral palsy are often 
accompanied by disturbances of spasticity and rigidity leads to 
gait imbalance.”  The prevalence of cerebral palsy is estimated 
to be 1.5- 3 per 1000 live births, with variations possibly 
differences in ascertainment and classification (Andersen, G. L 
et.al 2008, Blair, E. 2010).  During the last years, focus of care 
for children with cerebral palsy has shifted from a main 
emphasis on motor function, towards participation and 
minimizing limitations of activity, in line with the World 
Health Organization (WHO) framework; the International 
Classification of Functioning, Disability and Health (ICF). 
Throughout the years a large number of treatment options have 
been available for spasticity to improve gait children with 
cerebral palsy. Today the ultimate aim with therapy is to 
promote activity and participation in everyday life according to 
the child’s and family’s priorities. Oral Baclofen, Tizanidine, 
Dantrolene, Diazepam and Gabapentin are widely used for 
spasticity.  
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Not all children with spasticity benefit from this treatment to 
improve gait index (Orsnes GB, 2000) the incidence of adverse 
drug effects (drowsiness, sedation and muscle weakness) were 
high. Children with localized or multifocal spasticity injections 
have benefit of Botulinum toxins Lim (EC-H, Seet RCS. 2008) 
formation of antibodies against has been demonstrated (Muller 
K, et.al 2009) Neurosurgery such as rhizotomy and orthopaedic 
surgery (tendon lengthening and soft tissue releases) may be 
the options (Ward AB, 2009). In view of all of the above, an 
immediate and urgent need exists to look for an alternative 
form of therapy such as natural products. In India, Siddha 
system of medicine owes its origin to medicinal ideas and 
practices of a class of Tamil sages. It has bio pharma products 
such as herbs, minerals, metals and salts all have been used for 
pediatric population. The purpose of this research work is to 
develop recommendations on “best practices” related primarily 
to the evaluate Siddha methodologies and Medicines. Different 
treatment modalities can improve the quality of life to the 
cerebral palsy children to improve gait index and these can 
include Siddha medicines included Brahmi Nei (TNSMB, 
1995) as internal medicine, Vasuvu Ennai (SHP, 1995))  for 
thokkanam (Massage) and Varama therapy (Kannan Rajaram, 
2008 R.Thiyagarajan 1985) and  as external, all of which have 
been used in the Siddha system of medicine for many centuries 
either singly or in various combination. In order to limit this 
issue, efforts were undertaken to study the result of the use of a 
combination of these therapy.  
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MATERIALS AND METHODS 
 
Preparation of Experimental Formulations 
 
Brahmi Nei as internal medicine and Vasavu Ennai for 
thokkanam (Massage) were identified for this study. Raw drugs 
to prepare the products were purchased from the market and 
fresh plants were collected from wild sources. The raw 
materials have got authentication from Department of 
Medicinal Botany, National Institute of Siddha, and Chennai.  
 
Birahmi Nei 
 
Birahmi Nei was prepared as described as in the sasthric 
Siddha literature. Briefly, it was prepared by adding paste of 
Zingifer officinale Linn., (Dried Rhizome) Piper longum Linn. 
(Dry fruit), Alpenia officinarum Linn. (Dried Rhizome), 
Feronia elephantum Linn.(seed), Induppu, Caryyota urens 
Linn.(pal jaggery), Gurkuma aromatic Linn.(Rhizome) each 
14gms, in freshly prepared Bacopa monniera Linn.(5.44kg), 
Acorus calamus Linn.(1.36 kg), Alpenia galanga 
Linn.(1.36kg), and in vessel having Cow’s milk (5.44kg), 
Cow’s Ghee,(2.72 kg). Above mixture was heated and filtered 
after acquiring completion test. In this way, Birami Nei was 
prepared. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Vasavu Ennai 
 

Vasavu Ennai also was prepared as described as in the sasthric 
Siddha literature. Briefly, it was prepared by adding paste of 
Hemidesmus indicus Linn.(100gms), in freshly prepared juice 
of Citrus aurantifolia Linn., Aloe barbadensis Linn., in vessel 
having Cocos nucifera Linn oil and Ricinus communis Linn., 
oil each one litre. Above mixture was heated and filtered after 
acquiring completion test and boiled in medium flame with 
continuous stirring and monitoring of paakam.  

The boiling was stopped and the oil was filtered using a 
washed and dried white filter cloth when chikku patham was 
attained. In this way, Vasavu Ennai was prepared. 
 
Clinical Study 
 
The present study was a prospective, open label, non-
randomized, outpatient and inpatient based, single centered 
drug trial conducted in the department of Kuzhanthai 
Maruthuvam (Pediatric), National institute of Siddha, Chennai. 
It was conducted during 2011 to December 2016 after 
obtaining approval from the Institute Ethics Committee 
(NIS/IEC/2011/3/48). Single batch of Brahmi Nei and Vasavu 
ennai were prepared for the entire study. The first 250 children 
with spastic cerebral palsy were screened during the study 
period.  Children of either sex between the age group of 3 to 
12yrs, who were diagnosed with spastic cerebral palsy, were 
identified to include the study. Other type of cerebral palsies 
and along with seizure disorder, Spinal deformities, impaired 
vision Autistic Spectrum Disorders, ADD/ADHD (Hyper 
activity), Mental Retardation, Visual Impairments and 
Blindness, Hearing Loss and Deafness, Down Syndrome, 
Spina Bifida, Traumatic Brain Injury were excluded from the 
study. 210 children satisfied the inclusion criteria and were 
willing to participate in the study, signed the informed consent.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The parents of children who were enrolled was informed about 
the study, trial drug, possible outcomes and the objectives of 
the study in the language and terms understandable for them. 
Children were divided in to three groups (N=70 Nos). Group –I 
treated as an active control received regular OPD medicines, 
Group –II received internal medicine Brahmi Nei (3 yrs to 5 
yrs - 8 ml, 6 yrs to 9 yrs - 10 ml, 10 yrs to 12 yrs - 12 ml) twice 
a day. Group - III received internal medicine Brahmi Nei along 
with external therapies such as massage with Vasavu ennai and  

Table 1. Changes in gait level surface and gait speed 
 

  
  

Gait Level Surface Change in Gait Speed 
Group I Group II Group III Group I Group II Group III 
Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Day 0 1.46 
± 0.50 

1.57 
±0.65 

1.51 
±0.50 

1.49 
±0.50 

1.53 
±0.63 

1.60 
±0.65 

Day 30 1.51 
±0.53 

1.46 
±0.50 

1.91 
±0.58 

1.50 
±0.50 

1.44 
±0.53 

1.91 
±0.61 

Day 60 1.59 
±0.55 

1.41 
±0.52 

2.04 
±0.60 

1.47 
±0.53 

1.37 
±0.54 

2.00 
±0.68 

Day 90 1.64 
±0.70 

1.39 
±0.49 

2.06 
±0.72 

1.46 
±0.56 

1.43 
±0.53 

2.14 
±0.84 

 

Table 2. Changes in Step over obstacle and Step around the obstacle 
 

 
  

Step Over Obstacle Step around the Obstacle 
Group I Group II Group III Group I Group II Group III 
Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Mean 
±SD 

Day 0 1.50 
±0.53 

1.73 
±0.66 

1.73 
±0.72 

1.47 
±0.50 

1.57 
±0.65 

1.71 
±0.68 

Day 30 1.41 
±0.50 

1.53 
±0.56 

2.00 
±0.68 

1.36 
±0.51 

1.40 
±0.49 

1.91 
±0.58 

Day 60 1.51 
±0.50 

1.50 
±0.56 

2.09 
±0.74 

1.47 
±0.53 

1.33 
±0.47 

2.00 
±0.72 

Day 90 1.37 
±0.59 

1.41 
±0.50 

2.51 
±0.90 

1.46 
±0.58 

1.40 
±0.52 

2.16 
±0.86 

Gait changes in the different clinical groups at 90 days of treatment. The number of children in  
each group is given within parentheses. Values are given as mean ± S.D for 70 children in each  
group. Values not sharing a common superscript letter differ significantly at p < 0.05 (DMRT).  
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Varmam (Kondai kolli, Natchathira kaalam, Thilartha varmam, 
Pidari kaalam) twice a day. Experimental period was 90 days 
and spasticity was recorded 0th day and followed by every 30th 
day. Experimental formulations were assigned to each subject 
and regular study drug reconciliation was performed to 
document the drug assigned, consumed, and remaining are 
logged on the drug reconciliation form with sign & date.  
 

Assessment of Dynamic Gait Index 
 

In this assessment, tone refers to the readiness of gait. There 
are four summary items i.e Gait level surface, Change in gait 
speed, Step over obstacle, Step around obstacles Gait level 
surface 4 - walks 20’, no assistive devices, good speed, no 
evidence for imbalance, normal gait pattern. 3- Mild 
impairment: walks 20’, uses assistive devices, slower speed, 
mild gait deviations. 2 - Moderate impairment: walks 20’, slow 
speed, abnormal gait patters, evidence for imbalance. 1 - 
Severe impairment: cannot walk 20’ without assistance, severe 
gait deviations or imbalance.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Change in gait speed 4- Able to smoothly change walking 
speed without loss of balance or gait deviation.  Shows 
significant difference in walking speeds between normal, fast 
and slow paces. 3- Is able to change speed but demonstrates 
mild gait deviations, or no gait deviations but unable to achieve 
a significant change in velocity, or uses as assistive device. 2- 
Makes only minor adjustments to walking speed, or 
accomplishes a change in speed with significant gait 
deviations, or changes speed but loses balance but is able to 
recover and continue walking. 1- Cannot change speeds or loss 
balance and has to reach for a wall or be caught.  Step over 
obstacle.  4- Is able to step over box without changing gait 
speed; no evidence for imbalance.  3- Is able to step over shoe 
box, but must slow down and adjust steps to clear box safely. 
2- Is able to step over box but must stop, then step over.  May 
require verbal cueing. 1-Cannot perform without assistance.  
Step around obstacles.  4-  Is able to walk safely around cones 
safely without changing gait speed; no evidence of imbalance. 
3- Is able to step around both cones, but must slow down and 
adjust steps to clear cones.  2- Is able to clear cones but must 

 
Fig.1. Changes in gait level surface and gait speed 

 

 
Fig. 2. Changes in Step over obstacle and Step around the obstacle 
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significantly slow speed to accomplish task, or requires verbal 
cueing.  1- Unable to clear cones, walks into one or both cones, 
or requires physical assistance.   
 
Statistical Analysis 
 
All of the analyses were performed using the SPSS statistical 
software, version 20.0. The results are expressed as mean 
values ± SD. Statistical significance was tested by means of 
analysis of variance (ANOVA), paired students t-test for 
within-group comparison and the independent student t-test 
was used for comparisons between the two therapy groups and 
the group means were compared by Duncan's Multiple Range 
Test (DMRT). Values were considered statistically significant 
when at p < 0.05 (Duncan BD, 1957). 

 
RESULTS AND DISCUSSION 
 
While the Group II of children showed no significant increase 
in gait, children of Group I and Group III showed significant 
improve in dynamic gait index. However, there was no 
significant difference in gait changes in group II.  This study 
indicating that the combined therapy of internal medicine and 
external medicine had superior action as far as improve in 
dynamic gait index is concerned. We observed that the single 
internal medicine with Brahmi nei had no significant action as 
far as gait is concerned. There were significant difference in 
Group I and Group III. In Siddha literature CP is under the 
Vadha disease therefore, the therapeutic management is 
considered to be internal medicine, (Thokkanam) massaging 
and varmam. Since Brahmi primary use is to enhance cognitive 
function, research has been focused on the mechanism behind 
these properties. The triterpenoid, saponins and their bacosides 
are responsible for increase the muscle tone through enhance 
nerve impulse transmission. The bacosides aid in repair of 
damaged neurons by enhancing kinase activity, neuronal 
synthesis, and restoration of synaptic activity, and ultimately 
nerve impulse transmission and boosting the synthesis of new 
protein in the brain (Singh HK and Dhawan BN 1997).  
Massage with Vasavu ennai which soothe the sensory nerve 
endings, they produce a hyperemic effect causing the arterioles 
dilate in   musculature, and reduce stiffness (Shailaja U et.al 
2013),.  Massage is considered to enhance muscle relaxation 
(Nordschow M and Bierman W,1967) reduce muscle tension 
(Dubrosky V, 1982) )and soreness (Tiidus P and Shoemaker J, 
1995) and post- sequently, improve performance (Rinder A, 
1995) . Massage is also thought to provide a soothing, sedative, 
invigorating feeling and can give the comfort (Tiidus P, 1997). 
Varma therapy is one of the method of treatment is prevalent in 
southern parts of Tamilnadu and Kerala. The stimulation of 
particular points in human body in appropriate pressure gives 
relief from the spasm. 
 
Conclusion 
 
Finally, it can be concluded that Brahmi Nei along with 
Vasavu ennai massage and Varmam has a definitive action as 
well as clinical efficacy on dynamic gait index in cerebral 
palsy children in contrast to that seen in regular OPD treatment 
and Brahmi nei.  
 
 
 

The effects of internal and external therapies may be due 
individual drugs’ multipronged action.  Further study is 
required for scientific validation to prove its clinical efficacy in 
multicentre clinical study.   
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The Objective of the study is to determine the effect of Brahmi Nei with massage and varmam on spasticity of children 
with spastic cerebral palsy. Among the 250 children 210 Spastic CP satisfied the inclusion criteria and were divided in to 
three groups (N=70 Nos). Group –I treated as an active control, Group –II received Brahmi Nei, Group - III received  Brahmi 

Nei along with external therapies such as massage with Vasavu ennai and Varmam twice a day. Experimental period was 90 days and spasticity 
was recorded 0th day and followed by every 30th day. Group III had decreased spasticity in different group of muscles which are compared with 
other two groups. Finally, it can be concluded that Brahmi Nei along with Vasavu ennai massage and Varmam has a clinical efficacy on spasticity 
in cerebral palsy children.  
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1.Introduction
Cerebral palsy (CP) is described as “a group of disorders of the move-
ment and posture, that are attributed to non-progressive disturbanc-
es that occurred in the developing fetal or infant brain. The motor 
disorders of cerebral palsy are often accompanied by disturbances of 
spasticity and rigidity.”  The prevalence of cerebral palsy is estimated 
to be 1.5- 3 per 1000 live births, with variations possibly differences 
in ascertainment and classification 1,2 During the last years, focus of 
care for children with cerebral palsy has shifted from a main emphasis 
on motor function, towards participation and minimizing limitations 
of activity, in line with the World Health Organization (WHO) frame-
work; the International Classification of Functioning, Disability and 
Health (ICF). Throughout the years a large number of treatment op-
tions have been available for spasticity children with cerebral palsy. 
Today the ultimate aim with therapy is to promote activity and partic-
ipation in everyday life according to the child’s and family’s priorities. 
Oral Baclofen, Tizanidine, Dantrolene, Diazepam and Gabapentin are 
widely used for spasticity. Not all children with spasticity benefit from 
this treatment3, the incidence of adverse drug effects (drowsiness, 
sedation and muscle weakness) were high. Children with localized or 
multifocal spasticity injections have benefit of Botulinum toxins4 for-
mation of antibodies against has been demonstrated5. Neurosurgery 
such as rhizotomy and orthopaedic surgery (tendon lengthening and 
soft tissue releases) may be the options6. In view of all of the above, 
an immediate and urgent need exists to look for an alternative form 
of therapy such as natural products. In India, Siddha system of medi-
cine owes its origin to medicinal ideas and practices of a class of Tamil 
sages. It has bio pharma products such as herbs, minerals, metals and 
salts all have been used for pediatric population. The purpose of this 
research work is to develop recommendations on “best practices” re-
lated primarily to the evaluate Siddha methodologies and Medicines. 
Different treatment modalities can improve the quality of life to the 
disabled children and these can include Siddha bio pharma products 
included Brahmi Nei7 as internal medicine, Vasuvu Ennai 8 for thok-
kanam (Massage) and Varama therapy 9,10 as external, all of which 
have been used in the Siddha system of medicine for many centuries 
either singly or in various combination. In order to limit this issue, ef-
forts were undertaken to study the result of the use of a combination 
of these therapy. 

2.Materials and Methods
2.1 Preparation of Experimental Formulations
Brahmi Nei as internal medicine and Vasavu Ennai for thokkanam 
(Massage) were identified for this study. Raw drugs to prepare the 
products were purchased from the market and fresh plants were col-
lected from wild sources. The raw materials have got authentication 
from Department of Medicinal Botany, National Institute of Siddha, 
and Chennai. 

Birahmi Nei
Birahmi Nei was prepared as described as in the sasthric Siddha 
literature. Briefly, it was prepared by adding paste of Zingifer offici-
nale Linn., (Dried Rhizome) Piper longum Linn. (Dry fruit), Alpenia 
officinarum Linn. (Dried Rhizome), Feronia elephantum Linn.(seed), 
Induppu, Caryyota urens Linn.(pal jaggery), Gurkuma aromatic 
Linn.(Rhizome) each 14gms, in freshly prepared Bacopa monniera 
Linn.(5.44kg), Acorus calamus Linn.(1.36 kg), Alpenia galanga Linn.
(1.36kg), and in vessel having Cow’s milk (5.44kg), Cow’s Ghee,(2.72 
kg). Above mixture was heated and filtered after acquiring comple-
tion test. In this way, Birami Nei was prepared.

Vasavu Ennai
Vasavu Ennai also was prepared as described as in the sasthric Siddha 
literature. Briefly, it was prepared by adding paste of Hemidesmus 
indicus Linn.(100gms), in freshly prepared juice of Citrus auranti-
folia Linn., Aloe barbadensis Linn., in vessel having Cocos nucifera 
Linn oil and Ricinus communis Linn., oil each one litre. Above mixture 
was heated and filtered after acquiring completion test and boiled in 
medium flame with continuous stirring and monitoring of paakam. 
The boiling was stopped and the oil was filtered using a washed and 
dried white filter cloth when chikku patham was attained. In this way, 
Vasavu Ennai was prepared.

2.2 Clinical Study
The present study was a prospective, open label, non-randomized, 
outpatient and inpatient based, single centered drug trial conducted 
in the department of Kuzhanthai Maruthuvam (Pediatric), National 
institute of Siddha, Chennai. It was conducted during 2011 to De-
cember 2016 after obtaining approval from the Institute Ethics Com-
mittee (NIS/IEC/2011/3/48). Single batch of Brahmi Nei and Vasavu 
ennai were prepared for the entire study. The first 250 children with 
spastic cerebral palsy were screened during the study period. Chil-
dren of either sex between the age group of 3 to 12yrs, who were 
diagnosed with spastic cerebral palsy, were identified to include the 
study. Other type of cerebral palsies and along with seizure disorder, 
Spinal deformities, impaired vision Autistic Spectrum Disorders, ADD/
ADHD (Hyper activity), Mental Retardation, Visual Impairments and 
Blindness, Hearing Loss and Deafness, Down Syndrome, Spina Bifida, 
Traumatic Brain Injury were excluded from the study. 210 children 
satisfied the inclusion criteria and were willing to participate in the 
study, signed the informed consent. The parents of children who were 
enrolled was informed about the study, trial drug, possible outcomes 
and the objectives of the study in the language and terms under-
standable for them. 

Children were divided in to three groups (N=70 Nos). Group –I treat-
ed as an active control received regular OPD medicines, Group –II re-
ceived internal medicine Brahmi Nei (3 yrs to 5 yrs - 8 ml, 6 yrs to 9 
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yrs - 10 ml, 10 yrs to 12 yrs - 12 ml) twice a day. Group - III received 
internal medicine Brahmi Nei along with external therapies such as 
massage with Vasavu ennai and Varmam (Kondai kolli, Natchathira 
kaalam, Thilartha varmam, Pidari kaalam) twice a day. Experimental 
period was 90 days and spasticity was recorded 0th day and followed 
by every 30th day. Experimental formulations were assigned to each 
subject and regular study drug reconciliation was performed to docu-
ment the drug assigned, consumed, and remaining are logged on the 
drug reconciliation form with sign & date. 

2.3 Assessment of Spasticity
The most commonly used definition of spasticity is described by 
Lance (1980) i.e “Spasticity is a motor disorder characterized by a 
velocity-dependent increase in tonic stretch reflexes (muscle tone) 
with exaggerated tendon jerks, resulting from hyperexcitability of 
the stretch reflex, as one component of the upper motor neuron syn-
drome” 11.  Several methods have been developed and used to assess 
spasticity. The most commonly used test in clinical practice is the MAS 
-B12,13. The test is based on the assessment of resistance to passive 
strech of muscle group at one non specified velocity in Gastrocne-
mous and Soleus, Hip adductors, Thigh flexors and extensors, Triceps 
and biceps, Shoulder girdle and trunk muscles, Forearm flexors and 
extensors.

0 - No increase in muscle tone 
1 - Slight increase in muscle tone, manifested by a catch and release 
or by minimal resistance at the end of the range of motion when the 
affected part(s) is moved in flexion or extension  

1+ - Slight increase in muscle tone, manifested by a catch, followed 
by minimal resistance throughout the remainder (less than half ) of 
the ROM  

2 - More marked increase in muscle tone through most of the ROM, 
affected part(s) easily moved  

3 - Considerable increase in muscle tone, passive movement difficult 

4 - Affected part(s) rigid in flexion or extension

2.4 Statistical Analysis
All of the analyses were performed using the SPSS statistical software, 
version 20.0. The results are expressed as mean values ± SD. Statisti-
cal significance was tested by means of analysis of variance (ANOVA), 
paired students t-test for within-group comparison and the inde-
pendent student t-test was used for comparisons between the two 
therapy groups and the group means were compared by Duncan’s 
Multiple Range Test (DMRT). Values were considered statistically sig-
nificant when at p < 0.05 14.

3. Results and Discussion
Table-1. Spasticity changes Gastrocnemous and Soleus, 
Hip adductors, Thigh flexors and extensors muscles

 
 

Gastrocnemous and 
Soleus Hip adductors Thigh flexors and 

extensors

Gr. I Gr. II Gr. III Gr. I Gr. II Gr. III Gr. I Gr. II Gr. III

Mean 
±
SD

Mean 
±  SD

Mean 
±  SD

Mean 
±  SD

Mean 
±  SD

Mean 
±  
SD

Mean 
±  SD

Mean 
±  SD

Mean 
±  SD

Day 0 3.59±
1.03

3.69±
1.08

3.60±
1.03

3.84±
0.88

3.81±
0.95

3.41±
0.96

4.00±
0.90

4.00±
0.83

3.61±
1.00

Day 
30

3.51±
0.88

3.50±
.94

3.21±
.95

3.79±
.96

3.93±
.89

2.89±
0.86

4.16±
0.79

4.10±
0.78

2.90±
0.85

Day 
60

2.96±
1.06

3.50±
1.02

2.91±
1.07

3.57±
0.89

3.60±
0.87

2.29±
0.90

3.94±
0.76

3.86±
0.79

2.30±
.92

Day 
90

3.00±
1.09

3.39±
1.13

2.46±
1.22

3.49±
0.93

3.47±
0.90

2.09±
0.86

3.93±
0.84

3.73±
0.80

2.04±
0.92

 

Table -2 Spasticity changes Triceps and biceps, Shoulder 
girdle and trunk muscles, Forearm flexors and extensors 
muscles

 

Triceps and biceps  Shoulder girdle and 
trunk muscles

Forearm flexors and 
extensors

Gr. I Gr. II Gr. III Gr. I Gr. II Gr. III Gr. I Gr. II Gr. III

Mean 
±
SD

Mean 
±  SD

Mean 
±  SD

Mean 
±  SD

Mean 
±  SD

Mean 
±  
SD

Mean 
±  SD

Mean 
±  SD

Mean 
±  SD

Day 0 3.84±
0.88

3.81±
0.95

3.41±
0.96

3.84±
0.88

3.81±
0.95

3.41±
0.96

3.84±
0.88

3.81±
0.95

3.40±
0.95

Day 
30

3.79±
0.96

3.93±
0.89

2.89±
0.86

3.79±
0.96

3.76±
0.95

2.61±
0.91

3.79±
0.96

3.99±
0.81

2.90±
0.82

Day 
60

3.57±
0.89

3.60±
0.87

2.29±
0.90

3.69±
0.83

3.56±
0.90

2.26±
0.86

3.47±
0.86

3.80±
0.84

2.30±
0.73

Day 
90

3.49±
0.93

3.47±
0.90

2.09±
0.86

3.66±
0.85

3.49±
0.85

2.07±
0.89

3.46±
0.91

3.73±
0.93

1.87±
0.70

Spasticity changes in the different clinical groups at 90 days of 
treatment. The number of children in each group is given within 
parentheses. Values are given as mean ± S.D for 70 children in 
each group. Values not sharing a common superscript letter differ 
significantly at p < 0.05 (DMRT). 

Fig-1. Spasticity changes Gastrocnemous and Soleus, 
Hip adductors

Fig.2 Spasticity changes Thigh flexors and extensors, Triceps 
and biceps muscles

Fig.3 Spasticity changes in Shoulder girdle and trunk muscles, 
Forearm flexors and extensors

While the Group II of children showed no significant reduce in spasticity, 
children of Group I and Group III showed significant reduction in spasticity 
all group of muscles. However, there was no significant difference in spas-
ticity changes in group II.  This study indicating that the combined therapy 
of internal medicine and external medicine had superior action as far as 
reduction in spasticity is concerned. We observed that the single internal 
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medicine with Brahmi nei had no significant action as far as reduction 
in spasticity is concerned. There were significant decrease in Group I and 
Group III. In Siddha literature CP is under the Vadha disease therefore, the 
therapeutic management is considered to be internal medicine, (Thokkan-
am) massaging and varmam. Since Brahmi primary use is to enhance cog-
nitive function, research has been focused on the mechanism behind these 
properties. The triterpenoid, saponins and their bacosides are responsible 
for increase the muscle tone through enhance nerve impulse transmission 
. The bacosides aid in repair of damaged neurons by enhancing kinase ac-
tivity, neuronal synthesis, and restoration of synaptic activity, and ultimately 
nerve impulse transmission and boosting the synthesis of new protein in 
the brain 15. Massage with Vasavu ennai which soothe the sensory nerve 
endings, they produce a hyperemic effect causing the arterioles dilate in   
musculature, and reduce stiffness 16.  Massage is considered to enhance 
muscle relaxation,17 reduce muscle tension18  and soreness,19 and post- se-
quently, improve performance 20 . Massage is also thought to provide a 
soothing, sedative, invigorating feeling and can give the comfort 21. Varma 
therapy is one of the method of treatment is prevalent in southern parts of 
Tamilnadu and Kerala. The stimulation of particular points in human body 
in appropriate pressure gives relief from the spasm.

4. Conclusion
Finally, it can be concluded that Brahmi Nei along with Vasavu ennai 
massage and Varmam has a definitive action as well as clinical effi-
cacy on spasticity in cerebral palsy children in contrast to that seen 
in regular OPD treatment and Brahmi nei. The effects of internal and 
external therapies may be due individual drugs’ multipronged action.  
Further study is required for scientific validation to prove its clinical 
efficacy in multicentre clinical study.  
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Abstract

The objective of the study is to analyze the standardization and to determine the effect of Brahmi Nei with massage
and Varmam on spasticity of children with spastic cerebral palsy. In pre clinical standardization, organoleptic,
physicochemical, microbial load, specific pathogen, pesticide, aflatoxins and HPTLC study were done. In clinical
study, among the 250 children 210 Spastic CP satisfied the inclusion criteria and were divided in to three groups
(N=70 Nos). Group –I treated as an active control, Group –II received Brahmi Nei, Group - III received Brahmi Nei
along with external therapies such as massage with Vasavu ennai and Varmam twice a day. Experimental period was
90 days and spasticity was recorded 0th day and followed by every 30th day. Group III had decreased spasticity in
different group of muscles which are compared with other two groups. Finally, it can be concluded that Brahmi Nei
along with Vasavu ennai massage and Varmam has a clinical efficacy on spasticity in cerebral palsy children.

Keywords: Cerebral palsy, Brahmi Nei, Vasavu ennai, Spasticity.

1. Introduction

In India, Siddha system of medicine owes its
origin to medicinal ideas and practices of a class
of Tamil sages. It has classic sasthric formulations
such as herbs, minerals, metals and salts all have
been used for pediatric population. The purpose
of this research work is to develop
recommendations to the evaluate Siddha
methodologies and Medicines. Brahmi Nei is a
polyherbal formulation of Siddha medicine.  In
the present study, the selected Brahmi Nei is an
important formulation mentioned in sasthric
Siddha literature for the treatment of neurological
disorders. The standardization any medicine is

important for the reproducibility of the
therapeutic effect. In this study, organoleptic,
physicochemical, microbial load, specific
pathogen, pesticide, aflatoxins and HPTLC study
were done for Brahmi Nei. Cerebral palsy (CP) is
described as “a group of disorders of the
movement and posture that are attributed to non-
progressive disturbances are often accompanied
by disturbances of spasticity and rigidity.”  The
prevalence of cerebral palsy is estimated to be
1.5- 3 per 1000 live births, with variations
possibly differences in ascertainment and
classification (Andersen, G. L et.al 2007, Blair, E.
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2010). During the last years, focus of care for
children with cerebral palsy has shifted from a
main emphasis on motor function, towards
participation and minimizing limitations of
activity. A large number of treatment options
have been available for spasticity children with
cerebral palsy such as oral Baclofen, Tizanidine,
Dantrolene, Diazepam and Gabapentin. Not all
children with spasticity benefit from this
treatment (Orsnes GB, 2000) the incidence of
adverse drug effects (drowsiness, sedation and
muscle weakness) were high. Children with
localized or multifocal spasticity injections have
benefit of Botulinum toxins (Lim EC-H, 2008)
formation of antibodies against has been
demonstrated (Muller K et.al 2009). Neurosurgery
such as rhizotomy and orthopaedic surgery
(tendon lengthening and soft tissue releases) may
be the options (Ward AB, 2008). In view of all of
the above, an immediate and urgent need exists to
look for an alternative form of therapy such as
natural products. Different treatment modalities
can improve the quality of life to the disabled
children and these can include Siddha bio pharma
products included Brahmi Nei (Tamil Nadu
Siddha Medical Board 1995, 116) as internal
medicine, Vasuvu Ennai (Siddha Hospital
Pharmacopeia Part-I) for thokkanam (Massage)
and Varama therapy (Kannan Rajaram 2008,
R.Thiyagarajan 1985) as external, all of which
have been used in the Siddha system of medicine
for many centuries either singly or in various
combination. In order to limit this issue, efforts
were undertaken to study the result of the use of a
combination of these therapy.

2. Materials and Methods

2.1 Preparation of Experimental Formulations

Brahmi Nei as internal medicine and Vasavu
Ennai for thokkanam (Massage) were identified
for this study. Raw drugs to prepare the products
were purchased from the market and fresh plants
were collected from wild sources. The raw
materials have got authentication from
Department of Medicinal Botany, National
Institute of Siddha, and Chennai.

2.1.1.Birahmi Nei

Birahmi Nei was prepared as described as in the
sasthric Siddha literature. Briefly, it was prepared
by adding paste of Zingifer officinale Linn.,
(Dried Rhizome) Piper longum Linn. (Dry fruit),
Alpenia officinarum Linn. (Dried Rhizome),
Feronia elephantum Linn.(seed), Induppu,
Caryyota urens Linn.(pal jaggery), Gurkuma
aromatic Linn.(Rhizome) each 14gms, in freshly
prepared Bacopa monniera Linn.(5.44kg), Acorus
calamus Linn.(1.36 kg), Alpenia galanga
Linn.(1.36kg), and in vessel having Cow’s milk
(5.44kg), Cow’s Ghee,(2.72 kg). Above mixture
was heated and filtered after acquiring completion
test. In this way, Birami Nei was prepared.

2.1.2.Vasavu Ennai

Vasavu Ennai also was prepared as described as
in the sasthric Siddha literature. Briefly, it was
prepared by adding paste of Hemidesmus indicus
Linn.(100gms), in freshly prepared juice of Citrus
aurantifolia Linn., Aloe barbadensis Linn., in
vessel having Cocos nucifera Linn oil and Ricinus
communis Linn., oil each one litre. Above
mixture was heated and filtered after acquiring
completion test and boiled in medium flame with
continuous stirring and monitoring of paakam.
The boiling was stopped and the oil was filtered
using a washed and dried white filter cloth when
chikku patham was attained. In this way, Vasavu
Ennai was prepared.

2.3 Organoleptic and Physicochemical studies

Organoleptic, physicochemical, Microbial load,
Specific pathogen, Pesticide, Aflatoxins and
HPTLC study was done in Regional research
institute of Unani Medicine, Chennai. The
physicochemical testing employed for Brahmi Nei
profiling which is depend on the specific
characteristics of formulation as per method given
in PLIM guidelines and Siddha Pharmacopoeia of
India (SPI) contains various parameters for testing
such as 1. Description– Colour, Odour, 2.
Weight/ml, 3.Refractive index at 25 ºC, 4. Iodine
value, 5.Saponification value, 6. Acid value,
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7.Test for heavy metals – Lead, Cadmium,
Mercury, Arsenic, 8.Microbial contamination -
Total bacterial count, Total fungal count, 9.Test
for specific Pathogen - E. coli, Salmonella spp.,
S.aureus, Pseudomonas aeruginosa, 10. Pesticide
residue - Organochlorine pesticides,
Organophosphorus pesticides, Pyrethroids.

2.4 HPTC

The procedure recommended for the analysis of
TLC and HPTLC analysis as per Wagner H and
Bladt S, 1996. The sample was applied for the
thin layer chromatography and High performance
Thin layer chromatography study with suitable
solvent system. The sample (petroleum ether
extract - 2µl (A) & 4µl (B)) were applied in TLC
aluminium sheet silica gel 60 F 254 (E.MERK)
and plate was developed using the solvent system
Toluene:Ethyl acetate: Glacial acetic acid
(6:0.4:0.4). After development the plate was
allowed to dry inair and examined under UV-
254nm, 366nm and visible light (Vanillin-
Sulphuric acid).

Instrument : CAMAG (CAMAG –
Automatic TLC sampler, scanned and visualiser)
Spray gas : N2
Lamp used : Deuterium and Tungston
Lamp

2.5 Clinical Study

The present study was a prospective, open label,
non-randomized, outpatient and inpatient based,
single centered drug trial conducted in the
department of Kuzhanthai Maruthuvam
(Pediatric), National institute of Siddha, Chennai.
It was conducted during 2011 to December 2016
after obtaining approval from the Institute Ethics
Committee (NIS/IEC/2011/3/48). Single batch of
Brahmi Nei and Vasavu ennai were prepared for
the entire study. The first 250 children with
spastic cerebral palsy were screened during the
study period. Children of either sex between the
age group of 3 to 12yrs, who were diagnosed with
spastic cerebral palsy, were identified to include
the study. Other type of cerebral palsies and along
with seizure disorder, Spinal deformities,
impaired vision Autistic Spectrum Disorders,

ADD/ADHD (Hyper activity), Mental
Retardation, Visual Impairments and Blindness,
Hearing Loss and Deafness, Down Syndrome,
Spina Bifida, Traumatic Brain Injury were
excluded from the study. 210 children satisfied
the inclusion criteria and were willing to
participate in the study, signed the informed
consent. The parents of children who were
enrolled was informed about the study, trial drug,
possible outcomes and the objectives of the study
in the language and terms understandable for
them.

Children were divided in to three groups (N=70
Nos). Group –I treated as an active control
received regular OPD medicines, Group –II
received internal medicine Brahmi Nei (3 yrs to 5
yrs - 8 ml, 6 yrs to 9 yrs - 10 ml, 10 yrs to 12 yrs -
12 ml) twice a day. Group - III received internal
medicine Brahmi Nei along with external
therapies such as massage with Vasavu ennai and
Varmam (Kondai kolli, Natchathira kaalam,
Thilartha varmam, Pidari kaalam) twice a day.
Experimental period was 90 days and spasticity
was recorded 0th day and followed by every 30th

day. Experimental formulations were assigned to
each subject and regular study drug reconciliation
was performed to document the drug assigned,
consumed, and remaining are logged on the drug
reconciliation form with sign & date.

Assessment of Spasticity - Ashworth scale

The most commonly used definition of spasticity
is described by Lance (1980) i.e “Spasticity is a
motor disorder characterized by a velocity-
dependent increase in tonic stretch reflexes
(muscle tone) with exaggerated tendon jerks,
resulting from hyperexcitability of the stretch
reflex, as one component of the upper motor
neuron syndrome” (Scholtes VA et.al 2006).
Several methods have been developed and used to
assess spasticity. The most commonly used test in
clinical practice is the Asworth scale (Ashworth
B, 1964). The test is based on the assessment of
resistance to passive strech of muscle group at
one non specified velocity in Gastrocnemous and
Soleus, Hip adductors, Thigh flexors and
extensors, Triceps and biceps, Shoulder girdle and
trunk muscles, Forearm flexors and extensors.
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 0 - No increase in muscle tone
 Slight increase in tone with a catch and

release or minimal resistance at end of
range

 As 2 but with minimal resistance through
range following catch

 More marked increase tone through ROM
 Considerable increase in tone, passive

movement difficult.
 5 - Affected part rigid

2.6 Statistical Analysis

All of the analyses were performed using the
SPSS statistical software, version 20.0. The
results are expressed as mean values ± SD.
Statistical significance was tested by means of
analysis of variance (ANOVA), paired students t-
test for within-group comparison and the
independent student t-test was used for
comparisons between the two therapy groups and
the group means were compared by Duncan's
Multiple Range Test (DMRT). Values were
considered statistically significant when at p <
0.05 (Duncan BD, 1957).

3. Results and Discussion

Table.1 Observations of organoleptic properties of Brahmi Nei Analytical Parameters

S.No Tests Observations

1.
Colour Yellowish green
Odour Fragrant
Taste Characteristic

2. Weight/ml 100 ml

The Brahmi Nei was yellowish green in colour
and had characteristic ghee smell, fragrant odder
of Brahmi and characteristic taste.

Table -2 Physicochemical parameter’s findings of Brahmi Nei

S.No Tests Observations
1. Refractive index at 25 ºC, 1.4552 – 1.4582
2. Acid value 5.21 to 10.91
3. Iodine value 32.35 – 34.75
4. Saponification value 159.02 - 227.2

5.
Test for heavy metals
Lead, Cadmium, Mercury, Arsenic NAD

Table. 3 Analysis of Microbial load, Specific pathogen, Pesticide and Aflatoxins

1.
Microbial contamination
Total bacterial count Less than 10 cfu/ml
Total fungal count Less than 10 cfu/ml

2.
Test for specific Pathogen
E. coli, Salmonella spp.,
S.aureus Pseudomonas aeruginosa

Absent

3.
Pesticide residue
Organochlorine and Organophosphorus
pesticides, Pyrethroids,

Absent

4. Test for Aflatoxins (B1,B2,G1,G2) Absent
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Table.4 Rf Value petroleum ether extract of unsaponifiable matter of Brahmi Nei

Solvent System Rf values

Toluene: Ethyl
acetate: Glacial

acetic acid
(6:0.4:0.4)

UV-254 nm UV-366 nm
Visible light (Vanillin

– Sulphuric acid)
0.57 Green 0.52 Blue 0.61  Grey
0.47 Green 0.48 Blue 0.50  Grey

0.42 Red 0.42 Grey
0.37 Blue 0.39 Dark Grey

0.19 Grey
0.12 Grey

Fig.1 TLC photodocumentation of petroleum ether extract of unsaponifiable matter of Brahmi Nei

HPTLC study was done just to obtain the
fingerprints of preparation and it was also carried
out to get the standard markers for this study.
TLC photo documentation was done for the
samples of Brahmi Nei as showed in the Fig.1.

HPTLC densitometry scans of petroleum ether
extract of unsaponifiable matter of Brahmi Nei at
366 nm which showed 6 peaks which covered the
area of corresponding Rf values as showed in
Fig. 2.

Fig.2 HPTLC Dencitometric scan of petroleum ether extract of unsaponifiable matter of
Brahmi Nei
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Table.5 Spasticity changes muscles as per the Asworth scale

Days
Groups

Group I Group II Group III
Mean SD Mean SD Mean SD

Day 0 3.59 1.03 3.69 1.08 3.60 1.03
Day 30 3.51 0.88 3.50 0.94 3.21 0.95
Day 60 2.96 1.06 3.50 1.02 2.91 1.07
Day 90 3.00 1.09 3.39 1.13 2.46 1.22

Spasticity changes in the different clinical groups at 90 days of treatment. The number of children in each
group is given within parentheses. Values are given as mean ± S.D for 70 children in each group.

Group

Group IIIGroup IIGroup I

Mean A
sworth

 Scale

5.0

4.0

3.0

2.0

1.0

0.0

Day 0

Day 30

Day 60

Day 90

Fig. 3 Spasticity Changes

Brahmi Nei and Vasavu ennai were prepared as
per the standard operative procedure mentioned in
the sasthric siddha literature. Brahmi Nei was
subjected to physico-chemical analysis and
HPTLC. The acid value indicates the presence of
free fatty acids in the brahmi Nei. The free fatty
acid is the responsible of rancidity compund,
falvour and stability. Lesser free fatty acid make
them less rancidity. It suggests that Brahmi Nei
contains contains less free fatty Acids and
chances of rancidity are less (Yadav KD et.al
2013). Refractive index is used in determining the
identity and purity and the results showed the
given sample was having more purity. The
saponification value indicates the average
molecular weight or chain length of all fatty acids
present. It improves the absorption rate to the
intestine there by increase nutritional value and
therapeutic values. In the present study higher
saponification value in Brahmi Nei shows that it
contains shorter chain fatty acids so that
absorption rate will be more (Yadav KD et.al

2013). The iodine value indicates the degree of
unsaturation of fat, which in turn denotes the less
rancidity of fats and also having health benefits.
In this study, Brahmi Nei contains more Iodine
value which suggests the presence of higher
unsaturated fatty acid bonds and the chance of
rancidity will be less. Unsaponifiable matter
indicates the non - fatty matter which contains
active components. In Brahmi Nei increased value
of unsaponifiable matter was 159.02 - 227.2
suggests that it contains more non fatty active
volatile components. It has shown that all the
levels of Lead, Cadmium, Mercury, Arsenic toxic
heavy metals analyzed were not detectable in the
Brahmi Nei. The implication of the present
findings may be taken into consideration of the
experimental formulation may be safe for the
children. For the evaluation of microbial
contamination, total bacterial and fungal content
were less than 10 cfu/ml.  In specific pathogen
analysis E. coli, Salmonella spp., S.aureus
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Pseudomonas aeruginosa were totally absent. All
the pesticide residue and aflatoxins showed absent
(Table -3). In a nutshell, Brahmi Nei reaches
children with zero contamination and safe.

HPTLC study was done to obtain the fingerprints
of the Brahmi Nei and it was also done to get
standard markers. In the present study, HPTLC
densitometric scan of petroleum ether extract of
unsaponifiable matter of Brahmi Nei at 366 nm
showed 6 peaks which covered the area of
corresponding Rf values. Maximum spots were
observed in our sample which indicates more
active constituents in it. These are the standard
markers of the components which can be used as
referral standards.

In this clinical study we tested the influence of
adding varmam and massage to Brahmi Nei on
the level of spasticity of children with spastic
cerebral palsy.  Based on the results of this study,
while compared to the Group II of children
showed no significant reduce in spasticity,
children of Group I and Group III showed
significant reduction in spasticity all group of
muscles. This study indicating that the combined
therapy of internal medicine and external
medicine had superior action as far as reduction in
spasticity is concerned. We observed that the
single internal medicine with Brahmi nei had no
significant action as far as reduction in spasticity
is concerned. There were significant decrease in
Group I and Group III. In Siddha literature CP is
under the Vadha disease therefore, the therapeutic
management is considered to be internal
medicine, (Thokkanam) massaging and varmam.
Since Brahmi primary use is to enhance cognitive
function, research has been focused on the
mechanism behind these properties. The
triterpenoid, saponins and their bacosides are
responsible for increase the muscle tone through
enhance nerve impulse transmission. The
bacosides aid in repair of damaged neurons by
enhancing kinase activity, neuronal synthesis, and
restoration of synaptic activity, and ultimately
nerve impulse transmission and boosting the
synthesis of new protein in the brain (Singh HK,
Dhawan BN 1997). Massage with Vasavu ennai
which soothe the sensory nerve endings, they
produce a hyperemic effect causing the arterioles

dilate in   musculature, and reduce stiffness
(Shailaja U et.al 2013).  Massage is considered to
enhance muscle relaxation, (Nordschow, 1962)
reduce muscle tension (Dubrosky V,1962)  and
soreness (Tiidus P and Shoemaker J,1995) and
post- sequently, improve performance (Rinder A
and Sutherland C, 1995). Massage is also thought
to provide a soothing, sedative, invigorating
feeling and can give the comfort (Tiidus P, 1997).
Varma therapy is one of the method of treatment
is prevalent in southern parts of Tamilnadu and
Kerala. The stimulation of particular points in
human body in appropriate pressure gives relief
from the spasm.

4. Conclusion

In general, based on the results of this study it was
found that Saponification value and Iodine value
were higher which indicates higher active
constituents were present in Brahmi Nei and it
can reduce the chance of rancidity thereby
increase the quality. The implication of the
present findings such as microbial contamination,
specific pathogen, aflatoxins, pesticide residues
and heavy metals may be taken into consideration
of the experimental formulation may be safe for
the children. HPTLC showed that maximum
number of spots in UV 366 nm. The marker found
in HPTLC may be identified and used as referral
standards. Hence the work can be used for the
quality assessment and standardization of Brahmi
Nei. In this clinical study, it can be concluded that
Brahmi Nei along with Vasavu ennai massage and
Varmam has a definitive action as well as clinical
efficacy on spasticity in cerebral palsy children in
contrast to that seen in regular OPD treatment and
Brahmi nei. The effects of internal and external
therapies may be due individual drugs’
multipronged action.  Further study is required for
scientific validation to prove its clinical efficacy
in multicentre clinical study.
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Appendix –II 

Analytical Standardization 

Refractive Index 

The refractive index (n) of a substance with reference to air is the ratio of the sine of the angle of 

incidence to the site of the angle of refraction of a beam of light passing from air into the 

substance. It varies with the wavelength of the light used in its measurement. Unless otherwise 

prescribed, the refractive index is measured at 25º(±0.5) with reference to the wavelength of the 

D line of sodium (=589.3 nm). The temperature should be carefully adjusted and maintained 

since the refractive index varies significantly with temperature. The Abberefractometer is 

convenient for most measurements of refractive index but other refractometer of equal or greater 

accuracy may be used. Commercial refractometers are normally constructed for use with white 

light but are calibrated to give the refractive index in terms of the D line of sodium light.  

Reference index value for the D line of sodium, measured at 20º The cleanliness of the 

instrument should be checked frequently by determining the refractive index of distilled water, 

which at 25º is 1.3325. 

 
Determination of Iodine Value 

The Iodine value of a substance is the weight of iodine absorbed by 100 part by weight of the 

substance, when determined by one of the following methods:- 

Apparatus - Iodine Flasks—The Iodine flasks have a nominal capacity of 250 ml. 

Method -  Iodine Monochloride Method  

Place the substance accurately weighed, in dry iodine flask, add 10 ml of carbon tetrachloride, 

and dissolve. Add 20 ml of iodine monochloride solution, insert the stopper, previously 

moistened with solution of potassium iodine and allow to stand in a dark place at a temperature 

of about 17º or thirty minutes. Add 15 ml of solution of potassium iodine and 100 ml water; 

shake, and titrate with 0.1 N sodium thiosulphate, using solution of starch as indicator. Note the 

number of ml required (a). At the same time carry out the operation in exactly the same manner, 

but without the substance being tested, and note the number of ml of 0.1 N sodium thiosulphate 

required (b). 

Calculate the iodine value from the formula:— 

(b–a) × 0.01269 × 100 

Iodine value = ————————————— 

W 

Where ‘W’ is the weight in g of the substance taken. 

The approximate weight, in g, of the substance to be taken may be calculated by dividing 20 by 

the highest expected iodine value. If more than half the available halogen is absorbed, the test 

must be repeated, a smaller quantity of the substance being used. 

Reagent:            

Iodine Monochloride Solution—The solution may be prepared by either of the two following 

methods: 

(1) Dissolve 13 g of iodine in a mixture of 300 ml of carbon tetrachloride and 700 ml of glacial 

acetic acid. To 20 ml of this solution, add 15 ml of solution of potassium iodide and 100 ml of 

water, and titrate the solution with 0.1 N sodium thiosulphate. Pass chlorine, washed and dried, 

through the remainder of the iodine solution until the amount of 0.1 N sodium thiosulphate 

required for the titration is approximately, but more than, doubled. 



(2) Iodine Trichloride 8 g, Iodine 9 g, Carbon Tetrachloride 300 ml, Glacial Acetic Acid, 

sufficient to produce 1000 ml, Dissolve the iodine trichloride in about 200 ml of glacial acetic 

acid, dissolve the iodine in the carbon tetrachloride, mix the two solutions, and add sufficient 

glacial acetic acid to produce 1000 ml/ Iodine Monochloride Solution should be kept in a 

stoppered bottle, protected from light and stored in a cool place. 

Pyridine Bromide Method — Place the substance, accurately weighed, in a dry iodine flask, add 

10 ml of carbon tetrachloride and dissolve. Add 25 ml of pyridine bromide solution, allow to 

stand for ten minutes in a dark place and complete the determination described under iodine 

monochloride method, beginning with the words. Add 15 ml. The approximate weight in gram, 

of the substance to be taken may be calculated by dividing 12.5 by the highest expected iodine 

value. If more than half the available halogen is absorbed the test must be repeated, a small 

quantity of the substance being used. 

Determination of Saponification value 

The saponification value is the number of mg of potassium hydroxide required to neutralize the 

fatty acids, resulting from the complete hydrolysis of 1 g of the oil or fat, when determined by 

the following method  

Dissolve 35 to 40 g of potassium hydroxide in 20 ml water, and add sufficient alcohol to make 

1,000 ml. Allow it to stand overnight, and pour off the clear liquor. Weigh accurately about 2 g 

of the substance in a tared 250 ml flask, add 25 ml of the alcoholic solution of potassium 

hydroxide, attach a reflux condenser and boil on a water-bath for one hour, frequently rotating 

the contents of the flask cool and add 1 ml of solution of phenolphthalein and titrate the excess of 

alkali with 0.5 N hydrochloric acid. Note the number of ml required (a) Repeat the experiment 

with the same quantities of the same reagents in the manner omitting the substance. Note the 

number of ml required (b) Calculate the saponification value from the following formula:— 

(b–a) × 0.02805 × 1.000 

Saponification Value = —————————————— 

W 

Where ‘W’ is the weight in g of the substance taken. 

Determination of Acid Value 

The acid value is the number of mg potassium hydroxide required to neutralize the free acid in 1 

g of the substance, when determined by the following method 

Weigh accurately about 10 g of the substance (1 to 5) in the case of a resin into a 250 ml flask 

and add 50 ml of a mixture of equal volumes of alcohol and solvent ether, which has been 

neutralized after the addition of 1 ml of solution of phenolphthalein. Heat gently on a water-bath, 

if necessary until the substance has completely melted, titrate with 0.1 N potassium hydroxide, 

shaking constantly until a pink colour which persists for fifteen seconds is obtained. Note the 

number of ml required. Calculate the acid value from the following formula 

a × 0.00561 × 1000 

Acid Value = ——————————— 

W 

Where ‘a’ is the number of ml. of 0.1 N potassium hydroxide required and ‘w’ is the weight in g 

of the substance taken. 

Limit Test for Heavy Metals 

The test for heavy metals is designed to determine the content of metallic impurities that are 

coloured by sulphide ion, under specified conditions. The limit for heavy metals is indicated in 



the individual monographs in terms of the parts of lead per million parts of the substance (by 

weight), as determined by visual comparison of the colour produced by the substance with that of  

a control prepared from a standard lead solution. Determine the amount of heavy metals by one 

of the following methods and as directed in the individual monographs. Method A is used for 

substances that yield clear colourless solutions under the specified test conditions. Method B is 

used for substances that do not yield clear, colourless solutions under the test conditions 

specified for method A, or for substances which, by virtue of their complex nature, interfere with 

the precipitation of metals by sulphide ion. Method C is used for substances that yield clear, 

colourless solutions with sodium hydroxide solutions. 

Tests for specified Micro-Organisms 

Pretreatment of the sample being examined – Proceed as described under the test for total 

aerobic microbial count but using lactose broth or any other suitable medium shown to have no 

antimicrobial activity under the conditions of test in place of buffered sodium chloride-peptone 

solution pH 7.0. 

Escherichia coli  

Place the prescribed quantity in a sterile screw-capped container, add 50 ml of nutrient broth, 

shake, allow to stand for 1 hour (4 hours for gelatin) and shake again. Loosen the cap and 

incubate at 37º for 18 to 24 hours. 

Primary test  

Add 1.0 ml of the enrichment culture to a tube containing 5 ml of MacConkey broth. Incubate in 

a water-bath at 36º to 38º for 48 hours. If the contents of the tube show acid and gas carry out the 

secondary test. 

Secondary test  

Add 0.1 ml of the contents of the tubes containing (a) 5 ml of MacConkey broth, and (b) 5 ml of 

peptone water. Incubate in a water-bath at 43.5º to 44.5º for 24 hours and examine tube (a) for 

acid and gas and tube (b) for indole. To test for indole, add 0.5 ml of Kovac’s reagent, shake well 

and allow to stand for 1 minute; if a red colour is produced in the reagent layer indole is present. 

The presence of acid and gas and of indole in the secondary test indicates the presence of 

Escherichia coli. 

Carry out a control test by repeating the primary and secondary tests adding 1.0 ml of the 

enrichment culture and a volume of broth containing 10 to 50 Escherichia coli (NCTC 9002) 

organisms, prepared from a 24-hour culture in nutrient broth, to 5 ml of MacConkey broth. The 

test is not valid unless the results indicate that the control contains Escherichia coli. 

Salmonella  

Transfer a quantity of the pretreated preparation being examined containing 1 g or 1 ml of the 

product to 100 ml of nutrient broth in a sterile screw- capped jar, shake, allow to stand for 4 

hours and shake again. Loosen the cap and incubate at 35º to 37º for 24 hours. 

Primary test  

Add 1.0 ml of the enrichment culture to each of the two tubes containing (a) 10 ml of selenite F 

broth and (b) tetrathionate-bile-brilliant green broth and incubate at 36º to 38º for 48 hours. From  

each of these two cultures subculture on at least two of the following four agar media: bismuth 

sulphate agar, brilliant green agar, desoxycholatecitrate agar and xylose-lysine-desoxycholate 

agar. Incubate the plates at 36º to 38º for 18 to 24 hours. Upon examination, if none of the 

colonies conforms to the description given in Table 2, the sample meets the requirements of the 

test for the absence of the genus Salmonella. 

 



Pseudomonas aeruginosa  

Pretreat the preparation being examined as described above and inoculate 100 ml of fluid 

soyabean-casein digest medium with a quantity of the solution, suspension or emulsion thus 

obtained containing 1 g or 1 ml of the preparation being examined. Mix and incubate at 35º to 

37º for 24 to 48 hours. Examine the medium for growth and if growth is present, streak a portion 

of the medium on the surface of cetrimide agar medium, each plated on Petri dishes. Cover and 

incubate at 35º to 37º for 18 to 24 hours. 

If, upon examination, none of the plates contains colonies having the characteristics listed in 

Table 3 for the media used, the sample meets the requirement for freedom from Pseudomonas 

aeruginosa. If any colonies conforming to the description in Table 3 are produced, carry out the 

oxidase and pigment tests. Streak representative suspect colonies from the agar surface of 

cetrimide agar on the surfaces of pseudomonas agar medium for detection of fluorescein and 

pseudomonas agar medium for detection of pyocyanin contained in Petri dishes. Cover and 

invert the inoculated media and incubate at 33º to 37º for not less than 3 days. Examine the 

streaked surfaces under ultra-violet light. 

Examine the plates to determine whether colonies conforming to the description in Table 3 are 

present. If growth of suspect colonies occurs, place 2 or 3 drops of a freshly prepared 1% w/v 

solution of N,N,N1 ,N1 -tetramethyl-4-phenylenediamine dihydrochloride on filter paper and 

smear with the colony; if there is no development of a pink colour, changing to purple, the 

sample meets the requirements of the test for the absence of Pseudomonas aeruginosa. 

Staphylococcus aureus  

Proceed as described under Pseudomonas aeruginosa. If, upon examination of the incubated 

plates, none of them contains colonies having the characteristics listed in Table 4 for the media 

used, the sample meets the requirements for the absence of Staphylococcus aureus. If growth 

occurs, carry out the coagulase  test. Transfer representative suspect colonies from the agar 

surface of any of the media listed in Table 4 to individual tubes, each containing 0.5 ml of 

mammalian, preferably rabbit or horse, plasma with or without additives. Incubate in water-bath 

at 37º examining the tubes at 3 hours and subsequently at suitable intervals up to 24 hours. If no 

coagulation in any degree is observed, the sample meets the requirements of the test for the 

absence of Staphylococcus aureus. Validity of the tests: For total aerobic microbial count – Grow 

the following test strains separately in tubes containing fluid soyabean-casein digest medium at 

30º to 35º for 18 to 24 hours or, for Candida albicans, at 20º for 48 hours. 

Dilute portions of each of the cultures using buffered sodium chloride-peptone solution pH 7.0 to 

make test suspensions containing about 100 viable micro-organisms per ml. Use the suspension 

of each of the micro-organisms separately as a control of the counting methods, in the presence 

and absence of the preparation being examined, if necessary. A count for any of the test 

organisms differing by not more than a factor of 10 from the calculated value for the inoculums 

should be obtained. To test the sterility of the medium and of the diluent and the aseptic 

performance of the test, carry out the total aerobic microbial count method using sterile buffered 

sodium chloride-peptone solution pH 7.0 as the test preparation. There should be no growth of 

micro-organisms. 

Test for pesticides 

Organochlorine, Organophosphorus and Pyrethroid Insecticides. 

The following methods may be used, in connection with the general method above, depending on 

the substance being examined, it may be necessary to modify, sometimes extensively, the 

procedure described hereafter. In any case, it may be necessary to use, in addition, another 



column with a different polarity or another detection method (mass spectrometry) or a different 

method (immunochemical methods..) to confirm the results obtained. 

This procedure is valid only for the analysis of samples of vegetable drugs containing less than 

15 per cent of water. Samples with a higher content of water may be dried, provided it has been 

shown that the drying procedure does not affect significantly the pesticide content. 

Extraction 

To 10 g of the substance being examined, coarsely powdered, add 100 ml of acetone R and allow 

to stand for 20 mim. Add 1 ml of a solution containing 1.8 μg/ml of carbophenothion R in 

toluene R. Homogenise using a high-speed blender for 3 min. Filter and wash the filter cake with 

two quantities, each of 25 ml, of acetone R. Combine the filtrate and the washings and heat using 

a rotary evaporator at a temperature not exceeding 40ºC until the solvent has almost completely 

evaporated. To the residue add a few milliliters of toluene R and heat again until the acetone is 

completely removed. Dissolve the residue in 8 ml of toluene R. Filter through a membrane filter 

(45 μm), rinse the flask and the filter with toluene R and dilute to 10.0 ml with the same solvent 

(solution A). 

Purification 

Organochlorine, or ganophosphorus and pyrethroid insecticides. 

Examine by size-exclusion chromatography. The chromatographic procedure may be carried out 

using:  

a stainless steel column 0.30 m long and 7.8 mm in internal diameter packed with styrene-

divinylbenzene copolymer R (5 μm). as mobile phase toluene R at a flow rate of 1 ml/min. 

Performance of the column.  

Inject 100 μl of a solution containing 0.5 g/l of methyl red R and 0.5 g/l of oracet blue 2R R in 

toluene R and proceed with the chromatography. The column is not suitable unless the colour of 

the eluate changes from orange to blue at an elution volume of about 10.3 ml. If necessary 

calibrate the column, using a solution containing, in toluene R, at a suitable concentration, the 

insecticide to be analysed with the lowest molecular mass (for example, dichlorvos) and that 

with the highest molecular mass (for example, deltamethrin). Determine which fraction of the 

eluate contains both insecticides. 

Purification of the test solution.  

Inject a suitable volume of solution A (100 μl to 500 μl) and proceed with the chromatography. 

Collect the fraction as determined above (solution B). Organophosphorus insecticides are usually 

eluted between 8.8 ml and 10.9 ml. Organochlorine and pyrethroid insecticides are usually eluted 

between 8.5 ml and 10.3 ml. 

Organochlorine and pyrethroid insecticides. 

In a chromatography column, 0.10 m long and 5 mm in internal diameter, introduce a piece of 

defatted cotton and 0.5 g of silica gel treated as follows: heat silica gel for chromatography R in 

an oven at 150ºC for at least 4 h. Allow to cool and add dropwise a quantity of water R 

corresponding to 1.5 per cent of the mass of silica gel used; shake vigorously until agglomerates 

have disappeared and continue shaking for 2 h using a mechanical shaker. Condition the column 

using 1.5 ml of hexane R. Prepacked columns containing about 0.50 g of a suitable silica gel may 

also be used provided they are previously validated. Concentrate solution B in a current of 

helium for chromatography R or oxygen-free nitrogen R almost to dryness and dilute to a 

suitable volume with toluene R (200 μl to 1 ml according to the volume injected in the 

preparation of solution B). Transfer quantitatively onto the column and proceed with the 

chromatography using 1.8 ml of toluene R as the mobile phase.  



Appendix –III 

Proforma of behavioral study and Acute Toxicity study 

 1.  Date of the experiment               2.  Name of the drug 

 3.  Solvent used                               4.  Dose mg/kg 

 5.  Route of administration               6. Animal used 
 

OOOOOO 30 min 1 hr 1 ½ hrs 2 hrs 2 ½ hrs 3 hrs 6 hrs 24 hrs 

Increased motor activity         

Tremors         

Clonic convulsion         

Tonic convulsion         

Straub reaction         

Pile erection         

Muscle spasm         

Catatonia         

Spasticity         

Ophisthotonus         

Hypersthesia         

Loss of righting reflex          

Decreased motor activity         

Ataxia         

Sedation         

Muscle relaxation         

Hypnosis         

Analgesia         

Anesthesia         

Arching & Rolling         

Ptosis         

Lacrimation         

Exopthalmus         

Salivation viscid /watery         

Diarrhoea         

Writhing         

Respiration 

   Depression 

   Stimulation 

   Failure 

        

 

 

 

Appendix –IV 

Hematological Investigations 

Samples of blood were drawn from central ear artery into heparinized vials (for bio- chemistry) 

and EDTA vials (for Haematology). Drugs, animal groups and doses etc. were already 

mentioned above. On the 28
th

 day of the drug administration, the blood drawn from the central 

ear artery to EDTA vials for Hematological investigations. Blood samples were made and 

stained with Leishmans stain and differential counts of Leucocytes were made. RBC and WBC 

(Electric resistance method) Packed cell volume (blood cell pulse light volume detecting 

method) and Hemoglobin (cynomethaemoglobin method using calorimetric method) were 

determined on a particle counter (Model PC 607, Erma Inc, Japan). And Clotting time was also 

carried out. The principle of the above determination is briefly described under here. 

 



Red Blood Corpuscles  

Corpuscles were suspended in an electrolyte and a constant was applied using electrode inside 

and outside of the detector. The detector inside was under a negative pressure. Corpuscles would 

pass through the orifice in the detector along with the electrolyte. When corpuscles passed 

through orifice, the resistance between the electrodes would increase and the electric signals 

(pulse) proportional to the size of the corpuscles passed was generated. The pulse signal would 

be converted into digital signal which was stored in memory. After counting, the signal was 

converted into a cumulative histogram from the data stored in memory. The result was displayed 

after converting data into the number of blood cells in one micro liter of the blood. 

White Blood Corpuscles 

Haemolyser was added into the anti coagulated blood with EDTA, which would destroy the RBC 

and dissolve the haemoglobin in cells. The principle of the WBC counts was similar to above. 

Neutrophil 

Neutrophil Percent The percentages of leukocytes from each category are derived from the 

scatterplot. Neutrophil Number The absolute numbers of leukocytes in each category are 

computed from the WBC count and the differential percentage parameters. 

Lymphocyte 

Lymphocyte Percent The percentages of leukocytes from each category are derived from the 

scatterplot. Lymphocyte Number The absolute numbers of leukocytes in each category are 

computed from the WBC count and the differential percentage parameters. 

Monocyte 

Monocyte Number The absolute numbers of leukocytes in each category are computed from the 

WBC count and the differential percentage parameters. Monocyte Number The absolute numbers 

of leukocytes in each category are computed from the WBC count and the differential percentage 

parameters. 

Eosinophil 
Eosinophil Percent The percentages of leukocytes from each category are derived from the 

scatterplot. Eosinophil Number The absolute numbers of leukocytes in each category are 

computed from the WBC count and the differential percentage parameters. 

Basophil 

Basophil Percent  The percentages of leukocytes from each category are derived from the 

scatterplot. Basophil Number The absolute numbers of leukocytes in each category are computed 

from the WBC count and the differential percentage parameters. 

Haemoglobin 

Haemolyser was added into anticoagulated blood with EDTA, which would destroy the RBC and 

dissolve the haemoglobin in cells. The dissolved haemoglobin was bound with KCN (Potassium 

cyanide) in the Haemolyser and transformed into cynomethaemoglobin, which could be read at 

540nm by the built in colorimeter of the particle counter. 

Platelet 

Platelet Count This is the number of thrombocytes derived from the Plt histogram and multiplied 

by a calibration constant. This number is expressed as: n x 103 cells/µL 

PCV - PCV measurements were based on the fact that the pulse volume value of the electric 

signals (pulse) generated by blood cell particles that would pass through the orifice in the 

detector was proportional to the volume of the blood cells. 

MCV - MCV Mean Cell Volume This is the average volume of individual erythrocytes derived 

from the RBC histogram. The system:  Multiplies the number of RBCs in each channel by the 



size of the RBCs in that channel.  Adds the products of each channel between 36 fL and 360 fL. 

Divides that sum by the total number of RBCs between 36 fL and 360 fL.  Multiplies by a 

calibration constant and expresses MCV in femtoliters. 

MCH - MCH Mean Cell Hemoglobin This is the weight of hemoglobin in the average 

erythrocyte count, computed as: Hgb/RBC x 10 

MCH C  - Mean Cell Hemoglobin Concentration This is the average weight of hemoglobin in a 

measured dilution, computed as:  Hgb/Hct x 100 
 

 

Appendix –V 

Bio chemical Investigations  

On the 28
th

 day of the drug administration, the blood drawn from the central ear artery to 

heparinized vials for Bio chemical investigations. Heparinized blood was centrifuged at 3000 

rpm for the separation of plasma. Albumin, protein, glucose, GPT, GOT, ALP and BUN (Blood 

urea, nitrogen) were estimated in plasma using reagent kit on Erba chem – 5 plus semi auto 

analyzer (Transasia India). For determinations, except ALP, Erba reagent kits were used (ERBA 

Test, Transasia Biochemicals ltd, Bombay) For ALP , Autospasn reagents were used ( SPAN 

bignostics Ltd,Sachin) 

Protein   

Peptide bonds of proteins would react with cupric ions in alkaline solution to form a colored 

chelate, the absorbance of which could be measured at  550 nm. In alkaline solution, a colored 

chelate forms between cupric ions and compounds containing at least two -CONH2, -CSNH2, -

CH2NH2 or similar groups, joined directly or through a carbon or nitrogen atom. In proteins, the 

chelate is formed between one cupric ion and about six nearby peptide bonds. The intensity of 

the color is proportional to the total number of peptide bonds undergoing reaction and thus to the 

total amount of protein present. This is similar to the biuret reaction. Although compounds 

undergoing the biuret reaction give colors ranging from pink to purple, the violet colors given by 

serum albumins and globulins are essentially the same. Peptides of low molecular weight are 

present in serum, but their concentration is too low to cause interference. 

Albumin 

At the reaction pH, the bromcresol purple (BCP) in the Roche Diagnostics (RD) albumin system 

reagent binds selectively with albumin. This reaction is based on a modification of a method 

described by Doumas (4). Although BCP is structurally similar to the conventional bromcresol 

green (BCG), its pH color change interval is higher (5.2–6.8) than the color change interval for 

BCG (3.8–5.4), thus reducing the number of weak electrostatic dye/protein interactions. The 

BCP system eliminates many of the nonspecific reactions with other serum proteins as a result of 

the increased pH. In addition, the use of a sample blank eliminates background spectral 

interferences not completely removed by bichromatic analyses. 

Alkaline Phosphatase (ALP)    

In the presence of magnesium ions, p-nitrophenylphosphate is hydrolyzed by phosphatases to 

phosphate and p-nitrophenol. The rate of p-nitrophenol liberation is proportional to the ALP 

activity and can be measured photometrically. 

P – Nitrophenyl phosphate + H2O     ACP,mg 2+    P- nitrophenol + phosphate 

 

The change in the absorbance after 1,2,3 and 4 minutes could be read at 405 nm against distilled 

water. 



LDH 

This enzyme converts lactate and NADH to pyruvate and NADH respectively. The rate at which 

NADH is formed is determined by the rate of absorbance and is directly proportional to enzyme 

activity. 

BUN 

Urea is hydrolyzed by urease to form CO2 and ammonia. The ammonia formed then reacts with 

α-ketoglutarate and NADH in the presence of glutamate dehydrogenase (GLDH) to yield 

glutamate and NAD+. The decrease in absorbance due to consumption of NADH is measured 

kinetically. 

The principle involved in the estimation of BUN is given below, 

Urea + H2O    Urase        2NH3 + CO2  

 NH3 + AKG  + NADH       GLDH        L – Glutamate + NAD 

Changes in absorbance could be read at 340 nm 

Glucose 

Hexokinase catalyzes the phosphorylation of glucose by adenosine triphosphate (ATP). G-6-PD 

is oxidized to 6-phosphogluconate in the presence of NAD by the enzyme glucose-6-phosphate 

dehydrogenase. No other carbohydrate is oxidized. Glucose could be oxidized by glucose 

oxidase to glucoronic acid and hydrogen peroxide. In a subsequent peroxidase catalysed reaction, 

the oxygen liberated would be accepted by the chromogen system to give a red colored 

quinoneamine compound. The red color so developed could be measured at 505 nm  and would 

be directly proportional to glucose concentration. 

Glucose + O2 +H2                                  Gluconic acid + H2O2  

H2O2 + phenol + 4- Amino antipyrine     POD      Red dye + H2O 

Sodium, Potassium, Chloride 

An ion-selective electrode (ISE) makes use of the unique properties of certain membrane 

materials to develop an electrical potential (electromotive force, EMF) for the measurement of 

ions in solution. The electrode has a selective membrane in contact with both the test solution 

and an internal filling solution. The internal filling solution contains the test ion at a fixed 

concentration. Because of the particular nature of the membrane, the test ions will closely 

associate with the membrane on each side. The membrane EMF is determined by the difference 

between the ion concentration in the test solution and that in the internal filling solution. The 

EMF develops according to the Nernst equation for a specific ion in solution:  

[1] E = E0 + RT/nf x ln (f x Ct/f x Ci) 

For sodium, potassium, and chloride, which all carry a single charge, R, T, n, and f are combined 

into a single value referred to as the slope (S). For determinations on the Hitachi 917 ISE 

module, where the sample is diluted 1:31, the ionic strength (and therefore the activity 

coefficient) is essentially constant. The concentration of the test ion in the internal filling 

solution is also constant. These constants may be combined into the E0 term. The value of E0 is 

also specific for the type of reference electrode used. Equation [1] can be rewritten to reflect 

these conditions:  

[2] E = E/0 + S x ln(Ct)  

The complete measurement system for a particular ion includes the ISE, a reference electrode, 

and electronic circuits to measure and process the EMF to give the test ion concentration. The 

direct-liquid-junction type reference electrode renews the reference electrode solution before and 

after sample measurement. The electromotive force is then measured to prevent drift.  



The type of ISE used on the ISE Module is classified as the liquid/liquid junction type. The 

sodium and potassium electrodes are based on neutral carriers, and the chloride electrode is 

based on an ion exchange. 

Total Bilirubin 

Total bilirubin is coupled with diazonium salt DPD (2,5-dichlorophenyldiazonium 

tetrafluoroborate) in a strongly acidic medium (pH 1-2). The intensity of the color of the 

azobilirubin produced is proportional to the total bilirubin concentration and can be measured 

photometrically. 

Uric acid 

Uric acid is oxidized by the specific enzyme uricase to form allantoin and H2O2. The H2O2 

reacts with 2,4,6-tribromo-3-hydroxybenzoic acid (TBHB) and 4-aminophenazone in the 

presence of peroxidase to form quinone-imine dye and hydrogen bromide (HBr). The intensity of 

the red color is proportional to the uric acid concentration. 

Creatinine 

This method, which uses the Jaffe reaction, is based on the work of Popper, Seeling, and Wuest. 

In an alkaline medium, creatinine forms a yellow-orange-colored complex with picric acid. The 

rate of color formation is proportional to the concentration of creatinine present and may be 

measured photometrically. 

Lipid Profile 

All cholesterol esters present in serum or plasma are hydrolyzed quantitatively into free 

cholesterol and fatty acids by microbial cholesterol esterase. In the presence of oxygen, free 

cholesterol is oxidized by cholesterol oxidase to cholest-4-en-3-one. The H2O2 reacts in the 

presence of peroxidase (POD) with phenol and 4-aminophenazone to form an o-quinone-imine 

dye. The intensity of the color is proportional to the cholesterol concentration and is measured 

photometrically. Serum total cholesterol(Total-C), triglycerides(TG), high density lipoprotein 

cholesterol (HDL-C), and low density lipoprotein cholesterol(LDL-C) and high sensitivity C-

reactive protein (hs-CRP) were measured by using enzymatic method employing commercial kit 

(Randox Laboratories Ltd.,UK).  Serum was isolated by centrifugation at 1200×g for 10 min and 

serum was transferred to glass tubes and stored at - 20ºC until analysis. 

GOT 

GOT determination was carried out by kinetic method according to international federation of 

clinical chemistry. 

L-Aspartate +2- oxaglutarate      AST (GOT)        oxaloacetate + L-glutamate 

 

Oxaloacetate + NADH      MDH            Malate + NAD  

Sample pyruvate + NADH                        L- lactate + NAD 

Change in absorbance is read at 340 nm. 

GPT 

GPT was estimated according to the method of international Federation of clinical chemistry. L- 

Alanine would react with 2-oxoglutarate in the presence of enzyme Alanine amino transferase 

(GPT) forming the end  product pyruvate and L- glutamate. The end product pyruvate would 

undergo oxidation in the presence of LDH change in absorbance could be read at 340 nm. 

 

 

 



Appendix –VI 

Histopathology Study 

Tissue preparation is the initial step in the histological studies of specimens and involves the 

following steps (Bancroft, J.D. and A. Stevens., 1996) 

A) Fixation 

Histological techniques deal with the preparation of tissue for microscopic examination. A tissue 

or cell when removed from the body decomposes, either by putrefaction or by autolysis. 

Autolysis is cell death due to the enzymes liberated by the cell. Putrefaction is cell death due to 

bacterial action. To preserve the cell’s physical and chemical characteristics in a near life like 

state, chemical substances called fixatives are added. The amount of fixative to be added is 15-20 

times the bulk of the specimen. 

1) Formalin 10% 

                    Formalin (40% formaldehyde in water) =10ml +  Water = 90ml 

2) Buffered Formalin 

                 Buffered Formalin is used for processing. 

      Formula: 

                 Formalin 10 ml +   Sodium dihydrogen phosphate 0.4 gm +  Anhydrous disodium  

     phosphate 0.65 gm +  Water 100 ml 

Fixation of the specimens 

Tissues were put in containers containing 20-25 times, their volume of formalin for fixation. The 

specimens can be kept in plastic containers. Large specimens were sliced into 1-2 cm thickness 

for adequate fixation. After allowing for a proper time limit for fixation to be complete, 

specimens were cut for further processing. These specimens should not exceed dimensions of 1-2 

cms with 4-5 mm thickness. These were placed in perforated metal containers with single or 

divided compartments and perforated plastic cassettes for manual processing. Both containers 

and cassettes should be closed with tight fitting perforated lids. Each tissue was placed in 

separate compartment/cassette with a white paper strip with its number written in graphite pencil. 

In case of small specimens, the entire specimen can be submitted on a filter paper with the 

numbered paper strip, or in micro cassettes. Minute specimens stained with eosin before placing 

on filter paper, to facilitate easy identification during embedding. Following fixation, the excess 

fixative was removed to ensure proper staining. 

 

B) Dehydration 

Paraffin was not miscible with water. The intra- and extracellular-water was removed from the 

tissue section by passing the tissue through a graded series of ethyl alcohol (50%, 70%, 95%, 

100%) and finally in acetone for a period of 1 hour each. 

C) Clearing (Dealcoholisation) 

This is a procedure wherein, the alcohol in the tissue is replaced by a fluid which will dissolve 

the wax used for impregnating the tissues. The substances used also have the ability of making 

the tissue transparent or clear, because of approximately similar refractive indices. The Various 

clearing agents used include Xylene & Chloroform. Among theses the mainly used clearing 

agent is Xylene having a refractive index of 1:50. 

D) Embedding 

Impregnation with embedding media took in an oven heated to 54°C - 60ºC, the temperature 

depending on the melting point of the wax used. They should have a temperature range of 58ºC - 



60ºC. Paraffin wax was used as an embedding media, which is solid at room temperature with a 

melting point of 45ºC - 60ºC. The volume of the impregnating medium should be at least 25 

times the volume of tissue. 

E) Blocking 

The method of blocking involves transfer of tissue from the final wax to a mould filled with 

melted wax, inverting it so that the surface to be cut is free from air bubbles. This surface of the 

tissue should be oriented to rest on the base of the mould. The block was then cooled to solidify. 

F) Section cutting 

The embedded tissue blocks were then sliced using a rotary microtome. 

Instruments required 

Microtome, Sharp microtome knife, Block holders, Water bath with 43ºC-47ºC water, Slide 

warmer, Forceps, Albumin coated slides for staining procedures, and Poly L lysine coated slides 

for Immunohistochemical analysis. 

Techniques of cutting paraffin embedded sections 

 Trim the block to remove the surplus paraffin wax on the surface and slides. 

 The cutting surface should be even and parallel. 

 Fix the metal on a warm metal holder and seal the slides of the block by hot scalpel. 

 Clamp the block holder on the microtome. 

 Turn back the feed mechanism as far as it goes. 

 Insert the knife in the knife holder with a slight tilt to produce the clearance angle. 

 Adjust the knife holder or move the block holder, so that the wax block just touches the 

knife. 

 Block should move parallel to the knife edge. 

 If not minimized earlier, set gauge to 15 microns and cut till complete sections are 

obtained. 

 If it is already trimmed, set the gauge to 5 microns. 

 Apply ice over the block and wipe the water. 

 Operate the microtome till complete sections are cut and ribbon is formed. 

 With forceps, hold the ribbon at its free margin and separate the section attached to    the 

knife by brush or needle. 

 Float the section on water bath to remove the wrinkles. 

 Immerse the albumin coated or Poly L lysine coated slides in the water and bring the 

sections gently into the center of the slide. 

 Keep the slide with the section vertically on the rack till the water is drained. 

 Write the biopsy number on the edge of the slide with a diamond pencil. 

 Place the slide on slide warmer. This is to flatten few minor creases. 

Staining 

Staining is a procedure in which the physical characteristics of the cell and the relationship 

between cells and tissues can be revealed by the difference in affinity of the cells to the dye. 

Contrasting stain is used to differentiate the cytoplasm and nucleus and also other cellular 

components from each other. A known positive control section must be used to ensure correct 

demonstration has been achieved. 

Tissue samples fixed in 10% neutral buffered formalin and embedded in paraffin were cut to5µ 

thickness and stained with H and E, EVG, VK, Masson trichrome, Alcian blue stains (Bancroft 

and Stevens, 1996). 



I) H and E Staining 

The Haematoxylin and Eosin stain is the most widely used histological stain. The Haematoxylin 

stains the cell nuclei blue-black, whereas the Eosin stains cell cytoplasm and most connective 

tissue fibers as pink, orange and red. 

Preparation of solutions 

Haematoxylin: 

Haematoxylin        2.5 gms, Absolute alcohol   50 ml,  Potassium alum     50 gms 

Distilled water       500 ml, Mercuric oxide     1.5 gms,    Glacial acetic acid 4 ml 

The Haematoxylin was dissolved in the absolute alcohol and was then added to the alum 

dissolved in the warm distilled water in a 2 lit flask. The mixture was rapidly boiled and the 

mercuric oxide was then added. The stain was rapidly cooled by plunging the flask into cold 

water. When the solution is cold, the acetic acid was added and the stain was ready for use. 

Eosin 

Eosin -  5 gms,  Distilled water  -  100 ml,  Isopropyl alcohol    400 ml 

Eosin dissolved in distilled water. Add isopropyl alcohol. Little acetic acid is added to sharpen 

the stain. 

Acid alcohol: 

Hydrochloric acid       5 ml , Distilled water         150 ml 

Isopropyl alcohol    345 ml  , Lithium carbonate   1.5 gms 

Distilled water        500 ml 

Staining procedure 

Standard H and E staining for paraffin sections 

1. Dewax sections in xylene, hydrate through graded alcohols to water. 

Xylene 1 5 min,           Xylene 2 5 min 

Xylene 3 5 min,   Acetone 5 min 

Acetone 70% 5 min,   Water wash 

2. Remove fixation pigments if necessary. 

3. Stain in an alum hematoxylin of choice. 

Haematoxylin 3-5 min 

Water wash 

4. Differentiate in 1% acid alcohol (1% HCL in 70% alcohol). This was done to remove the 

excess stain. 

Water wash 

Lithium Carbonate 1 dip (For bluing the sections) 

Water wash 

5. Stain in 1% Eosin for 30 sec. 

6. Wash in running tap water for 1-5 min. 

7. Dehydrate through alcohols, clear in xylene. 

Acetone 1 2 min,              Acetone 2 2 min 

Acetone 3 2 min,  Xylene 1 2 min 

Xylene 2 2 min 

8. Mount in DPX. 

 

 

 



Appendix – VII 

CONSENT FORM 

Name of the Study  :  Safety and Efficacy of Siddha Treatment Methodologies/  

     Medicines for the Management of Special Children 

Principal Investigator  :  Dr.P.Arul Mozhi, Lecturer 

Name of the institute  :   Department of Kuzhanthai Maruthuvam, NIS, Chennai-47. 

 

Certificate by Principal Investigator 

I certify that I have disclosed all the details about the study in the terms readily 

understood by the parent/guardian 

Date:         

Signature  _________________ 

 

Consent by Parent/ Guardian 

 I exercising my free power of choice, hereby give my consent to be included my 

son/daughter as a subject in the clinical trial of a drug namely Brahmi Nei as a Internal Medicine, 

Vasavu Ennai and Varmam as external therapies for the management of  Sirasthamba Vadham 

(CP).  I understand that my son/daughter may be treated with this drug for the disease. He/she 

suffering from Sirasthamba Vadham (CP) which has been informed to my satisfaction by the 

attending physician and the purpose of the clinical trial, the nature of drug treatment and follow 

up including the laboratory investigations to monitor and safeguard his/her body functions. I 

have received, read, and understood the contents of the Information sheet, Dietary and General 

Advice Sheet. 

 I am also aware of his/her right to opt out of the trial at any time during the course of the 

trial without having to give the reasons for doing so. At the same time, I am also aware of his/her 

termination from the trial on the condition of my failure to co-operate with the investigators for 

the already explained conditions to me. 

 

 

Date:                                                          Thumb impression /Signature of the parent or Guardian      

       

  

Station:                           Name of the parent/ Guardian   

 

                                    

                                                       Signature of the Principal Investigator 

 

 



ஒ்புத்டிவந்  (CONSENT FORM ) 
பிகபி்புத் தினக் கண்டறியுந் நருத்துவ ஆன்வு 

ஒ்புத்டிவந் 

சிபயாதந் எ்னுந் குமத்தநான்க்கா சிதத்நருத்ுயமுத ந்றுந் சிதத்நருத்ுக்கி் 

பிகபி்பு திதக ்கண்டறியுந் நருதத்ுய ஆன்வி்கா ஒ்புத்டியந். 

முத்தநஆபான்சச்ினாபப்னப ் :  Dr.P.அரு்பநாழி, 

       குமத்தநருதத்ுயதுத  , ஆசிபினப.்                                                                                                                           

ிறுயதத்ி்பனப ்                              :     நதசினசிதத்நருதத்ுயிறுயந் 

      தாந்பந்சடந்டாபினந் பச்த-47 

 

ஆன்வாபா்சா்ிக்க்டட்து. 

ா் இத் நருதத்ுய ஆன்தய குறிதத் அததத்ு விபங்கதயுந் நானாியி் ப்நாருக்கு 

புபியுந் யதகயி் எடுதத்ுதபதந்த் எ  உறுதி அிக்கிந். 

 

நததி:                                            தகபனா்ந்: 

இடந்:                                              பனப:் 

 

நானாியி்ப்நாபஒ்்புத்டிவந் 

ா் எ்னுதடன சுதத்ிபநாக நதபவ்ு பசன்யுந் உபிதநதனக ்பகாண்டு சிபயாதந் நான்க்கா 

பிபமிபன் (உ்நருத்ு) ந்றுந் யசபயண்பணன்  (பயிநருத்ு) யபந்ந் முததன ஒ்்த் 

பசன்கிந். எ்ிடந் இத்நருதத்ுய ஆன்வி் காபணதத்தயுந், நருத்ி்த்தந ந்றுந் 

நருதத்ுய யழிமுத்்றியுந், இத் நருதத்ுயதத்த பதாடப்த்ு எது குமத்தயி் உட் 

இனக்கதத்தக ் கண்காணிக்கவுந், அததத்ாதுகாக்க ன்டுந் நருதத்ுயதகய் டியந் 

ந்றுந் பி்் நயண்டின உணவுமுதக் ்றியுந் திரு்தி அிக்குந் யதகயி் 

ஆன்வுநருதத்ுயபா்  விக்கிக ்கூ்டட்து. 

ா் இத் நருதத்ுய ஆன்வி் நாது காபணந் எதுவுந் கூாந் எ்நாது 

நயண்டுநாாலுந் எ் குமத்ததன விடுவிதத்ுகப்கா்ளுந் உபிதநதன பதபித்ிருக்கிந். 

இ்டி இருத் நாதிலுந் இத்நருதத்ுயமுத ்றி ்கு புபித்தா் ா் பிகபி்புதத்ித 

கண்டறியுந் நருதத்ுய ஆன்வுக்கு எது குமத்ததன உட்டுதத் ஒ்புத் அிக்கிந். 

 

நததி:                         ப்நாப ்பனப ்  : 

இடந்:                                                         தகபனா்ந்  :                                                                   

     

 

முத்தந ஆபான்சச்ினாபி் தகபனா்ந் 

 

 

 

 

 



 

Appendix – VIII 

PATIENT INFORMATION SHEET 

Name of the Study  :  Safety and Efficacy of Siddha Treatment Methodologies/  

     Medicines for the Management of Special Children 

Principal Investigator  :  Dr.P.Arul Mozhi, Lecturer 

Name of the institute  :   Department of Kuzhanthai Maruthuvam, NIS, Chennai-47. 

 

I, Dr.P.Arul Mozhi working as a Lecturer in the Department of Kuzhanthai Maruthuvam  

at National Institute of  Siddha, Tambaram Sanatorium is doing Ph.D on Spastic Cerebral Palsy 

children. In this regard, I would like to ask you few questions. I will maintain confidentiality of 

your comments and data obtained. There will be no risk of disclosing your identity and no 

physical, psychological or professional risk is involved by taking part in this study. Taking part 

in this study is voluntary. No compensation will be paid to you for taking part in this study. You 

can choose not to take part. You can choose not to answer a specific question. There is no 

specific benefit for you if you take part in the study. However, taking part in the study may be of 

benefit to the community, as it may help us to understand the problem of defaulters and potential 

solutions. 

 

If you agree your child to be a participant in this study, he/she will be included in the 

study primarily by signing the consent form and then you will be given the internal medicine i.e 

Brahmi Nei twice a day  and  external medication i.e Vasuvu Ennai Massage & Varma therapy. 

 

The information I am collecting in this study will remain between you and me (Principle 

investigator). The clinical examination will take approximately 1 hour of your time. If you wish 

to find out more about this study before taking part, you can ask me or secretary of Ethics 

committee, National Institute Siddha, Chennai 600047, Tel no : 91-44-22380789, all the 

questions you want.  

 

 

Date:       Signature of Principal Investigator 



 

தகவ் டிவந்  

(PATIENT INFORMATION SHEET) 
சிபயாதந் எ்னுந் குமத்த நான்க்கா சிதத்நருத்ுயமுத ந்றுந் சிதத்நருத்ுக்கி் 

பிகபி்பு திதக ்கண்டறியுந் நருதத்ுய ஆன்வி்கா தகய்டியந். 

 

முத்தந ஆபான்சச்ினாப ்பனப ்  :Dr.P.அரு்பநாழி, குமத்தநருதத்ுய துத  , ஆசிபினப.்                                                                                                                           

ிறுயதத்ி்பனப ்    :நதசினசிதத்நருதத்ுயிறுயந், தாந்பந்  

     சடந்டாபினந், பச்த-47 

 

நதசின சிதத் நருதத்ுய ிறுயதத்ி் குமத்தநருதத்ுயதுத , ஆசிபினபாக யருந் ா் 

சிபயாதந் எ்னுந் நாயி் நருதத்ுய ஆபான்சச்ியி் ஈடுடட்ுந். 

இத் ஆபான்சச்ி சந்நத்நாக சி நக்விக் நகடக்வுந், நததயனா ஆன்யக 

பிநசாததக்கு தங்கது குமத்ததன உட்டுதத்வுந் உ்ந். 

இது சந்நத்நா தங்கது குமத்தயி் அததத்ு வியபங்களுந் பகசினநாக 

தயக்க்டுந் எ  உறுதி அிக்கிந். இதி் னண்டி முதலின எத் உதவி பதாதகயுந்ய 

மங்க்டநாடட்ாது. 

இத் ஆபான்சச்ியி் நாது தங்கது குமத்தயி் உடலுக்கு நயறு ாதி்புஏ்டுந் 

டச்தத்ி் நதசின சிதத் நருதத்ுயநதயி் தக்க சிசிசத்ச அிக்க்டுந். 

இத் ஆபான்சச்ிக்கு தங்க் விரு்தத்ி் நபி் குமத்ததன உட்டுதத்ுந் டச்தத்ி் 

பிபமிபன் உ்நருத்ாக  90 ாடக்் எடுக்கநயண்டுந். 

இத் ஆபான்சச்ியி் நாயிபாக நசப்த் பிகு உங்களுக்கு விரு்ந் இ்தபனி் 

எ்நாது நயண்டுநாாலுந் தங்கது குமத்ததன விக்கிக ்பகா்ாந். 

இத் ஆபான்சச்ிச ந்நத்நாக ந் விபங்களுக்குந் நாயி்த்தந ்றியுந் 

அறியத்குந் முத்தந ஆபான்சச்ினாபா Dr. P. அரு்பநாழி (டட் நந்டி்ாப ்குமத்த 

நருதத்ுய பிபவு ) 9500151930 எ்நாதுந் பதாடபப்ு பகா்ாந். 

நநலுந் இத் ஆபான்சச்ிக்கு  IEC (ிறுயீதிபறிகுழு) சா்று ப்டட்ு்த இத் 

நருதத்ு சி்ாக சிபயாதநான்க்காக அங்கீகபிக்க்டட் சித ் தநருதத்ுயநூலி் 

கூ்டட்ு்து. ஏ்கநய உநனாகதத்ி் உ்து நா் இதுயதப நானாிகிடந் 

எத்வித க்கவிதவுகத ஏ்டுதத்வி்த நநலுந் உணவுமுதயி் தத்ினந் காக்குநாறு 

அறிவுறுதத்டுகிது.     

 

 

 

நததி :     முத்தந ஆபான்சச்ினாபி் தகபனா்ந் 

 



Appendix – IX 

DIETARY AND GENERAL ADVICE 

Name of the Study  :  Safety and Efficacy of Siddha Treatment Methodologies/  

     Medicines for the Management of Special Children 

Principal Investigator  :  Dr.P.Arul Mozhi, Lecturer 

Name of the institute  :   Department of Kuzhanthai Maruthuvam, NIS, Chennai-47. 

THINGS TO TAKE 

              Increased intake  of omega 3 fatty acid 

              Increase intake of vitamins and minerals Intake  of almond milk 

              A natural food as organic  which is easily digestable and absorbed  

THINGS TO AVOID 

Gluten  like wheat should be aviode 

Caisen like dairy products , yoghurts and soy should be avoided 

            Avoid junk food , pasta, pizza burger and artificial food items etc… 

            Avoid broiler chicken and white sugar 

  
Appendix – X 

DRUG COMPLIANCE FORM 

Name of the Study  :  Safety and Efficacy of Siddha Treatment Methodologies/  

     Medicines for the Management of Special Children 

Principal Investigator  :  Dr.P.Arul Mozhi, Lecturer 

Name of the institute  :   Department of Kuzhanthai Maruthuvam, NIS, Chennai-47. 

 

OP/IP No.  Sl.No  

Name of Child  Age/Sex  

Con.No  Email  

Address  

 

Sl.

No 

Treatment 

Dispense 

Date 

(dd/mm/yy) 

Dispense 

Time (24 

Hour 

Clock) 

Treatment 

Return Date 

(dd/mm/yy) 

Return 

Time (24 

Hour 

Clock) 

Doses 

Dispe

nsed 

   Doses 

Expected 

Doses 

Taken 

Doses 

Retur

ned 

Doses 

Missi

ng 

 
1 
 

 _/_ _/_ _  _/_ _/ _/_ _/_ _  _/_ _/ 

     

 
2 
 

_/_ _/_ _  
 

_/_ _/ 
_/_ _/_ _  

 
_/_ _/ 

     

 
 

Date:       Signature of Principal Investigator 

 
 

 



Appendix – XI 

ADVERSE REACTION FORM 

Name of the Study  :  Safety and Efficacy of Siddha Treatment Methodologies/  

     Medicines for the Management of Special Children 

Principal Investigator  :  Dr.P.Arul Mozhi, Lecturer 

Name of the institute  :   Department of Kuzhanthai Maruthuvam, NIS, Chennai-47 

 

OP/IP No.  Sl.No  

Name of Child  Age/Sex  

Con.No  Email  

Address  

 
Date of trial commencement  : 

Date of withdrawal from trial   : 

Description of adverse reaction  : 

 

Date:                  Signature of principal investigator 

 

 

Appendix – XII 

WITHDRAWAL FORM 

Name of the Study  :  Safety and Efficacy of Siddha Treatment Methodologies/  

     Medicines for the Management of Special Children 

Principal Investigator  :  Dr.P.Arul Mozhi, Lecturer 

Name of the institute  :   Department of Kuzhanthai Maruthuvam, NIS, Chennai-47 

 

OP/IP No.  Sl.No  

Name of Child  Age/Sex  

Con.No  Email  

Address  

 
Date of trial commencement   : 

Date of withdrawal from trial   : 

Reason(s) for withdrawal   :  

Long absence at reporting   :  Yes/ No 

Irregular treatment      :  Yes/ No 

Shift of locality       :  Yes/ No 

Complication adverse reactions if any :  Yes/ No 

Exacerbation of symptoms   :  Yes/ No 

 Patient not willing to continue             :  Yes/ No 

 

 

Date:       Signature of Principal Investigator 
 



Appendix - XIII 

CASE REPORT FORM (CRF) 

   Name of the Study  :  Safety and Efficacy of Siddha Treatment Methodologies/  

     Medicines for the Management of Special Children 

    Principal Investigator  :  Dr.P.Arul Mozhi, Lecturer 

   Name of the institute         :   Department of Kuzhanthai Maruthuvam, NIS, Chennai-47. 

OP/IP No.  Sl.No  

Name of Child  Age/Sex  

Con.No  Email  

Informant & 

Reliability 

 

Address  

Diagnosis  

 

 

Selection Criteria 

Inclusion Criteria Mark  Exclusion Criteria Mark 

Age 3 – 12 years old (Both genders)  Ataxic/Dyskinetic/Choreoathetoid/ 

Dystonic/ Athetoid/Mixed of CP  
 

Diagnosis of  Spastic type of cerebral 

palsy (Sirasthamba Vadham)  
 CP child with Seizure disorder, 

Spinal deformities, impaired vision  
 

Parents/Guardians giving informed 

consent before any protocol specific 

procedures 

 Autistic Spectrum Disorders/ 

ADD/ADHD (Hyper 

activity),Mental Retardation 

 

Parents/Guardians willing to comply 

their children with study procedures 

and recruitments and Willing to intake  

study medication & Willing to follow 

diet restriction 

 Visual Impairments and Blindness, 

Hearing Loss and Deafness, Down 

Syndrome, Epilepsy, Spina Bifida, 

Traumatic Brain Injury, Severe 

and/or Multiple Disabilities & 

Children 

 

  H/o bleeding tendencies, cirrhosis 

and esophageal Varices  
 

  Children with 

Immunocompromised, Active/ 

Chronic/Persistent infection 

Children with Cardiac diseases like 

congenital heart diseases etc., 

 

 

 



1. Case History: 

Complaints and Duration 

H/O Present Illness 

H/O Neurological Deficit 

Ante Natal History 

Natal History 

Post Natal History 

Developmental History 

Feeding History 

Family History 

2. General Physical Examination  

Vital Signs    : PR-             HR-              RR-                 BP-               Temp- 

Consciousness  : 

Pallor    : 

Clubbing   : 

Cyanosis   : 

Icterus   : 

Lymphadenopathy  : 

Pedal Edema   : 

JVP    : 

Neurocutaneous Markers : 

 

3. System Examinations for Vital Organs 

CVS   :    

RS    : 

Abdomen   : 

Genito urinary  : 

CNS     

Higher Functions : 

Consciousness  : 

Speech   : 

Orientation  : 

Memory  : 

Language  : 

Handedness  : 

Sleep Pattern  : 

5. Ennvagai Thervugal 

5.1.Naadi (Kai Kuri) (Radial Pulse Reading) 

A. Naadi Nithanam (Pulse Appraisal) 

(i). Kalam (Pulse reading season)      

                          1. Kaarkaalam                                   2.Koothirkaalam 

                               (Rainy season)                                  (Post rainy season) 

                        3. Munpanikaalam                              4.Pinpanikaalam 

                                (Early winter)                                    (Late winter) 



                        5. Ilavenirkaalam                                6.Muthuvenirkaalam  

                                (Early summer)                                  (Late summer)        

(ii). Desam (Climate of the patient’s habitat) 

                                      1. Kulir                         2. Veppam 

                                      (Temperate)                   (Hot) 

(iii). Vayathu (Age)       1. 1-33yrs                         2. 34-66yrs            3. 67-100 yrs 

(iv). Udal Vanmai (General body condition) 

                                       1. Iyyalbu                        3. Valivu                      4.Melivu 

                                         (Normal built)                  (Robust)                       (Lean) 

(v). Vanmai (Expansile Nature)          1. Vanmai                     2.Menmai  

(vi).  Panbu (Habit) 

                            1. Thannadai                      2. Puranadai           3.Illaitthal 

                               (Playing in)                       (Playing out)                    (Feeble) 

                             4. Kathithal                        5.Kuthithal                        6.Thullal 

                               (Swelling)                          (Jumping)                          (Frisking) 

                            7. Azhutthal                       8. Padutthal      9. Kalatthal 

                                (ducking)                          (Lying)                            (Blending) 

                           10. Munnokku        11. Pinnokku     12. Suzhalal 

                                 (Advancing)                     (Flinching)                         (Revolving)  

                           13. Pakkamnokku 

                                (Swerving) 

 

B. Naadi nadai (Pulse Play) 
                   1. Vali                  2. Azhal          3. Iyyam 

                   4. Vali Azhal 5. Azhal Vali          6. Iyya Vali 

                   7. Vali Iyyam 8. Azhal Iyyam         9. Iyya Azhal 

5. 2 Sparism (Physical Signs) 
1. Veppam   (Warmth)   Mitham                        Migu                Thatpam 

2. Viyarvai   (Sweat)      Increased                           Normal                Reduced 

           3. Thodu vali (Tenderness) Absent                        Present 

5.3 Naa (Tongue) 

   1. Maa Padinthiruthal    1.Present                       2. Absent 

                    (Coatedness)      

   2. Niram        1.Karuppu                    2. Manjal          3. Velluppu 

                  (Colour)                     (Dark)                          (Yellow)                    (Pale) 

              3. Suvai        1.Pulippu              2. Kaippu                           3. Inippu          

                  (Taste sensation)       (Sour)                           (Bitter)                           (Sweet) 

              4. Vedippu  (Fissure)     1. Absent                      2.   Present              

             5. Vai neer ooral            1.Normal                2. Increased                        3.Reduced 

                   (Salivation)        

5.4 Niram (Complexion)    

                                    1. Karuppu            2.Manjal                    3.Velluppu 

                                     (Dark)                   (Yellowish)                     (Fair)      

 

 

                         



5.5  Mozhi (Voice) 

                                  1. Sama oli                        2 Urattha oli             3.Thazhntha oli  

                                  (Medium pitched)            (High pitched)             (Low pitched) 

5.6  Vizhi (Eyes) 

             1. Niram (Venvizhi) (Discolouration) 

                                     1. Karuppu (Dark)  2. Manjal (Yellow)                                                                                

                                     3.Sivappu(Red)  4.Velluppu (White)                                                                                    

                                     5. No Discoloration         

              2. Kanneer (Tears)     1.Normal          2. Increased            3.Reduced 

              3. Erichchal (Burning sensation)             1.Present                 2. Absent 

             4. Peelai seruthal (Mucus excrements)          1.Present                 2. Absent  

5.7 Malam (Stools) 

1. Niram    (Colour)                   1. Karuppu                      2. Manjal                   

                                    3. Sivappu                     4. Velluppu                                     

2. Sikkal    (Constipation)                         Present                        Absent  

3. Sirutthal  (Poorly formed stools)           Present                        Absent  

4. Kalichchal   (Loose watery stools)       Present                       Absent  

5. Seetham                                         Present                        Absent 

              (Watery and mucoid excrements) 

            6. Vemmai (Warmth)                                  Present                         Absent    

5.8 Moothiram (Urine) 

A.. Neer Kuri (Physical Characteristics) 

(i). Colour (Niram) 

Colourless      Milky purulent   Orange                          

Red      Greenish    Dark brown  

Bright red     Black    Brown red or yellow 

(iii). Specific gravity (Edai)  

(ii). Odour (Manam)         

  Yes No 

Fruity odour   

Tamarind odour   

Atrocious odour   

Carnivorous odour   

Putrid odour   

Aromatic odour   

Ammonical odour   

(iv). Volume (Alavu) 

 Yes No 

Normal    (1.2-1.5lt/day)   

Polyurea    (>2lt/day)   

Oliguria (<500ml/day)   

(v)Turbidity (Nurai) 

 Yes No 

Clear   

Cloudy   

 



6. Iymporigal /Iympulangal     (Penta Sensors And Its Modalities) 

                                        1. Normal        2. Affected  

1.  Mei (skin)              

2.  Vaai (Mouth/ Tongue)            

3.  Kan (Eyes)              

4.  Mookku (Nose)                    

5.  Sevi (Ears)                                    

7. Kanmenthiriyangal /Kanmavidayangal      (Motor Machinery and its Execution) 

                                      1. Normal        2. Affected 

1. Kai (Hands)        

2. Kaal (Legs)                

3. Vaai (Mouth)         

4. Eruvai (Anal orifice)         

5. Karuvaai (Birth canal)    

8. Gunam 

   1. Sathuva Gunam                                           

 2. Rajo Gunam           

   3. Thamo Gunam     

9. Uyir Thathukkal 

   9.1 Vali                                                           1. Normal       2. Affected 

1. Praanan (Respiratory functions)                                                             

2. Abaanan (Excretory functions)                                                             

3. Samaanan (Homeostatic functions)                                                              

4. Udhaanan (Reverse peristalsis) 

5. Viyaanan (Perfusion of oxygen & nutrients) 

6. Naahan (Higher intellectual function) 

7. Koorman (Consrictory functions) 

8. Kirukaran (Secretory functions) 

9. Devathathan (Mental& physical sluggishness) 

10. Dhananjeyan (Bloater of the body)                  

 9.2 Azhal                                                     1. Normal               2. Affected 
1. Anala pittham (Gastric juice)            

2. Prasaka pittham (Bile)            

3. Ranjaka pittham (Haemoglobin)                       

4. Aalosaka pittham(Aqueous Humour)               

5. Saathaka pittham (Life energy)                   

 9.3 Iyyam                                                     1. Normal          2. Affected                                     

1. Avalambagam(Serum)          

2. Kilethagam (saliva) 

3. Pothagam(lymph)                                                                           

4. Tharpagam(cerebrospinal fluid)                     

5. Santhigam (Synovial fluid)          

 

 

 

 



10. Mukkutra Migu Gunam 

 10.1 Vali Migu Gunam 1. Present  2. Absent 

1. Emaciation  

2. Complexion – blackish 

3. Desire to take hot food 

4. Shivering of body 

5. Abdominal distension 

6. Constipation 

7. Insomnia 

8. Weakness 

9. Defect of sense organs 

10. Giddiness 

11. Lack of interest/Apathy 

10.2  Pitham Migu Gunam               1. Present   2. Absent 

1. Yellowish discolouration of skin 

2. Yellowish discolouration of the eye 

3. Yellow coloured urine 

4. Yellowishness of faeces                                                                     

5. Increased appetite 

6. Increased thirst 

       7.  Burning sensation over the body                          

        8. Sleep disturbances 

10.3 Kapham migu gunam  1. Present  2. Absent 

1. Increased salivary secretion           

2. Reduced activeness                        

3. Heaviness of the body                   

4. Body colour – fair complexion                      

5. Chillness of the body                       

6. Reduced appetite                            .  

7. Eraippu                                              

8. Increased sleep                                                                                    

11.Noi Utra Kalam 

           1. Kaarkaalam                             2.Koothirkaalam 

                 (Aug15-Oct14)                         (Oct15-Dec14)                                  

          3. Munpanikaalam                       4.Pinpanikaalam 

                 (Dec15-Feb14)                          (Feb15-Apr14)             

         5. Ilavanirkaalam                        6.Muthuvenirkaalam  

              (Apr15-June14)                         (June15-Aug14) 

15. Noi Utra Nilam 

                          1. Kurunji  (Forest range)                                                 

                          2. Mullai     (Hilly terrain)                                               

                          3. Marutham  (Plains) 

                         4. Neithal   (Coastal belt)                                                      

                         5. Palai (Desert) 

 

 



Laboratory Investigations      

                     Blood Analysis 

  1. Hb _____ gms% 

  2. TC  ______________ Cells/cu mm 

  2. DC   P___% L _____%          E _____%         M ______%        B_____% 

  4. ESR at 30 minutes _______ mm at 60 minutes _______mm 

 5. CRP ---------- 

  6. SGOT& SGPT   _______  

  7. Serum Bilirubin---------- mg/dl 

 8. Alkaline Phosphatase------ mg/dl 

 9. Acid Phosphatase----------mg/dl 

 10. Serum Total Protein-------- gm/dl 

 11.Serum Albumin ------------ gm/dl;   

 12.Serum Globulin ----------gm/dl  

 13.Blood Urea ______mg%;   

 14.Serum Creatinine _____mg/dl   
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Fig No.6.1 Significant differences between Clinical Groups and Days along with respect to 

spasticity in Gastrocnemius and Soleus 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

Fig No. 6.2 Significant differences between Clinical Groups and Days along with respect to 

spasticity in Hip adductors 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
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Fig No. 6.3 Significant differences between Clinical Groups and Days along with respect to 

spasticity in Thigh Flexors and Extensors 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

 

Fig No. 6.4 Significant differences between Clinical Groups and Days along with respect to 

spasticity in Triceps and Biceps 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
 

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

Day 0 Day 30 Day 60 Day 90

Spasticity - Shoulder girdle & trunk muscles  

Group II

Group I

Group III

0

1

2

3

4

5

6

Day 0 Day 30 Day 60 Day 90

Spasticity - Triceps and Biceps 

Group I

Group II

Group III



Fig No. 6.5 Significant differences between Clinical Groups and Days along with respect to 

spasticity in Shoulder Girdle & Trunk Muscles 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

 

Fig No. 6.6 Significant differences between Clinical Groups and Days along with respect to 

spasticity in Forearm Flexors & Extensors Muscles 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
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Fig No.6.7  Significant differences between Clinical Groups and Days along with respect to 

GMFCS in Hearing 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

Fig No.6.8  Significant differences between Clinical Groups and Days along with respect to 

GMFCS in Visual Following 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
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Fig No. 6.9 Significant differences between Clinical Groups and Days along with respect to 

GMFCS in Vocalization 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

Fig No. 6.10 Significant differences between Clinical Groups and Days along with respect to 

GMFCS in Head Cantering 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
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Fig No. 6.11 Significant differences between Clinical Groups and Days along with respect to 

GMFCS in Head Position 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

Fig No.6.12  Significant differences between Clinical Groups and Days along with respect to 

GMFCS in Head Balance 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
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Fig No. 6.13 Significant differences between Clinical Groups and Days along with respect to 

Muscle Tone in Consistency 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

 

Fig No. 6.14 Significant differences between Clinical Groups and Days along with respect to 

Muscle Tone in Extensibility 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
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Fig No. 6.15 Significant differences between Clinical Groups and Days along with respect to 

Muscle Tone in Passivity 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

 

Fig No.6.16  Significant differences between Clinical Groups and Days along with respect to 

Muscle Tone in Posture in Supine 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
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Fig No. 6.17 Significant differences between Clinical Groups and Days along with respect to 

Muscle Tone in Posture in Prone 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

Fig No.6.18 Significant differences between Clinical Groups and Days along with respect to 

Dynamic Gait Index in Gait level surface 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
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Fig No.6.19 Significant differences between Clinical Groups and Days along with respect to 

Dynamic Gait Index in Change in Gait Speed 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

Fig No. 6.20 Significant differences between Clinical Groups and Days along with respect to 

Dynamic Gait Index in Step over obstacle 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
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Fig No. 6.21 Significant differences between Clinical Groups and Days along with respect to 

Dynamic Gait Index in Step around the obstacle 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

 

Fig No.6.22  Significant differences between Clinical Groups and Days along with respect to 

Dynamic Gait Index in Fine Motor Assessment   
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
 

0

0.5

1

1.5

2

2.5

3

3.5

Day 0 Day 30 Day 60 Day 90

Dynamic gait Index - Step around the Obstacle

Group I

Group II

Group III

0

0.5

1

1.5

2

2.5

3

3.5

4

Day 0 Day 30 Day 60 Day 90

Fine motor Assessment - MACS

Group I

Group II

Group III



Fig No.6.23  Significant differences between Clinical Groups and Days along with respect to 

Selective Control Assessment of Upper Extremities in Shoulder Joint 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

 

Fig No.6.24  Significant differences between Clinical Groups and Days along with respect to 

Selective Control Assessment of Upper Extremities in Elbow Joint 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
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Fig No. 6.25  Significant differences between Clinical Groups and Days along with respect to 

Selective Control Assessment of Upper Extremities in Wrist Joint 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
 

Fig No. 6.26 Significant differences between Clinical Groups and Days along with respect to 

Selective Control Assessment of Upper Extremities in MPJ 
 

 
 
The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
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Fig No.6.27  Significant differences between Clinical Groups and Days along with respect to 

Selective Control Assessment of Upper Extremities in PJ 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

Fig No.6.28  Significant differences between Clinical Groups and Days along with respect to 

Selective Control Assessment of Lower Extremities in Hip Joint 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
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Fig No.6.29 Significant differences between Clinical Groups and Days along with respect to 

Selective Control Assessment of Lower Extremities in Knee Joint 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

Fig No. 6.30 Significant differences between Clinical Groups and Days along with respect to 

Selective Control Assessment of Lower Extremities in Ankle Joint 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
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Fig No.6.31 Significant differences between Clinical Groups and Days along with respect to 

Selective Control Assessment of Lower Extremities in STJ 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

Fig No. 6.32 Significant differences between Clinical Groups and Days along with respect to 

Selective Control Assessment of Lower Extremities in Toes 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

0

0.5

1

1.5

2

2.5

3

Day 0 Day 30 Day 60 Day 90

Selective Control Assessment of Lower Extremities -

STJ

Group I

Group II

Group III

0

0.5

1

1.5

2

2.5

3

3.5

Day 0 Day 30 Day 60 Day 90

Selective Control Assessment of Lower Extremities -

Toes

Group I

Group  II

Group III



Fig No. 6.33 Significant differences between Clinical Groups and Days along with respect to 

Language and Vocabulary Development of Lower Extremities in LV1 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

Fig No. 6.34 Significant differences between Clinical Groups and Days along with respect to 

Language and Vocabulary Development of Lower Extremities in LV2 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
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Fig No.6.35 Significant differences between Clinical Groups and Days along with respect to 

Language and Vocabulary Development of Lower Extremities in LV3 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

 

Fig No. 6.36 Significant differences between Clinical Groups and Days along with respect to 

Socio Emotional Language in BA1 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
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Fig No.6.37 Significant differences between Clinical Groups and Days along with respect to 

Socio Emotional Language in BA2 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

Fig No. 6.38 Significant differences between Clinical Groups and Days along with respect to 

Socio Emotional Language in BA3 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

Day 0 Day 30 Day 60 Day 90

Socio emotional Language – British Ability - BA2

Group I

Group  II

Group III

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

Day 0 Day 30 Day 60 Day 90

Socio emotional Language – British Ability - BA3

Group I

Group  II

Group III



Fig No.6.39 Significant differences between Clinical Groups and Days along with respect to 

Social Skill in SS1 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

Fig No.6.40 Significant differences between Clinical Groups and Days along with respect to 

Social Skill in SS2 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
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Fig No. 6.41 Significant differences between Clinical Groups and Days along with respect to 

Social Skill in SS3 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

Fig No. 6.42 Significant differences between Clinical Groups and Days along with respect to 

Emotional Skill in ES1 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
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Fig No.6.43 Significant differences between Clinical Groups and Days along with respect to 

Emotional Skill in ES2 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

Fig No.6.44 Significant differences between Clinical Groups and Days along with respect to 

Emotional Skill in ES3 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
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Fig No.6.45 Significant differences between Clinical Groups and Days along with respect to 

Functional Behavioural Skill in FBS1 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

Fig No.6.46 Significant differences between Clinical Groups and Days along with respect to 

Functional Behavioural Skill in FBS2 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 
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Fig No.6.47 Significant differences between Clinical Groups and Days along with respect to 

Adaptive Behavioural Skill in ABS1 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

 

Fig No.6.48 Significant differences between Clinical Groups and Days along with respect to 

Adaptive Behavioural Skill in ABS2 
 

 
 

The number of children in each group is given within parentheses. Values are given as mean ± 

S.D for 70 children in each group. Values differ significantly at *p < 0.05, (5%) ** p < 0.0001 

(1%) levels by using Turkey HSD Test. 

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

Day 0 Day 30 Day 60 Day 90

Adaptive Behavioral Skill - ABS1

Group I

Group II

Group III

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

Day 0 Day 30 Day 60 Day 90

Adaptive Behavioral Skill - ABS2

Group I

Group  II

Group III



 

Fig.6.49. Distribution of Age, Gender, cerebral palsy classification and aetiology of children enrolled in this study.  
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Fig.6.50. Distribution of Ambulation status, Gait characteristics, socioeconomical status and pulse reading based on season of children 

enrolled in this study.  
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Fig.6.51. Distribution of  pulse reading based on age, pulse Expansile nature, Body constitution and pulse habit of children enrolled in 

this study.  
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Fig.6.52. Distribution of  Naadi Nadai, Coatedness, colour and fissure of tongue of children enrolled in this study.  
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Fig.6.53. Distribution of Salivation of tongue, Complexion, Voice and physical of children enrolled in this study.  
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Fig.6.54. Distribution of Sweat, Discoloration, Tears and colour of stool  of children enrolled in this study.  
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Fig.6.55. Distribution of Constipation, Poorly formed stool, Watery stool and Watery with mucoid excrements stool of children 

enrolled in this study.  
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Fig.6.56. Distribution of colour, odour and volume urine and oil on urine sign of children enrolled in this study 
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Fig.6.57. Distribution of Imporigal, Kanmenthiriangal, Gunam and Vali of children enrolled in this study 
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Fig.6.58. Distribution of Azhal, Iyyam, Kaalam and Noi uttra Nilam of children enrolled in this study 
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