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1. INTRODUCTION 
Research is a process of enquiry and investigation; it is systematic, methodical and 

ethical; research can help solve practical problems. 

 “All that man needs for health and healing has been provided by god in nature, the 

challenge of science is to find it” 

“The doctor of the future will no longer treat the human frame with drugs, but 

rather will Cure and prevent disease with nutrition” 

- Thomas Edison. 

The world's disease profile is changing, and chronic diseases now account for the 

majority of global morbidity and mortality, rather than infectious diseases. During the 20th 

century, infectious diseases were the major cause of death and disability. However in this 

century, non communicable, non infectious chronic diseases such as hepatotoxicity and 

nephrotoxicity have become the major cause of mortality and morbidity around the world. The 

kidneys and the liver are responsible for important functions of the body. The kidneys work to 

maintain water and electrolyte balance, regulate the concentration of the acid base balance and to 

filter waste from the blood for excretion into the urine. The liver secretes bile, helps with the 

production of certain blood proteins and assists in the metabolism of carbohydrates, fats and 

proteins. Many chemicals, foods, drugs and infections can cause variety of liver and kidney 

diseases. 

1.1 HEPATOTOXIC AGENTS 1 

Liver is the principal organ related to metabolism and excretion of a wide variety of 

environmental pollutants and also therapeutic agents. These xenobiotics either directly or 

indirectly (after bio activation) may exert deleterious effects upon the structural as well as 

functional integrity of this vital organ, which are exhibited clinically as inflammatory, non-

inflammatory or degenerative hepatic disorders. In modern medicine, symptomatic relief is 

achieved through corticosteroids or immunosuppressive agents without any modification in the 

course of disease. On the other hand, herbal remedies supports natural healing phenomenon 

through blocking the progression of the degenerative pathological processes. A number of herbal 

remedies (with claimed liver protecting activity) are marketed throughout the world, however, 

the information’s regarding scientific validation of these claims with a few exception are not 

available2 

      1 
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Stages of Liver diseases 

When the liver begins to deteriorate, it goes through several stages before eventually 

resulting in a complete deterioration of the liver. If the signs are recognized early on then a more 

serious situation can be avoided. If it is not caught early, it may lead to the need for a liver 

transplant or lead to a more dire result--death. Inflammation of the liver is the first stage of liver 

disease. An inflamed liver can be due to excessive drug or alcohol use. It may also be the result 

of another condition such as certain forms of hepatitis and Wilson's disease. The liver will 

become enlarged and red. Sometimes pain is also involved, but more often there is no discomfort 

in this primary stage. If discovered in this stage, the chances of repairing the liver are very good. 

Liver inflammation refers to the presence of special cells called inflammatory cells in the liver. 

Chronic inflammation is inflammation that persists over a long period of time. It leads to changes 

in liver structure, slowed blood circulation, and the death of liver cells (necrosis). Chronic 

inflammation eventually causes scar tissue to form, a condition known as fibrosis. By controlling 

liver inflammation, you can control progression to fibrosis. The next stage of liver disease is 

fibrosis. Fibrosis is essentially scar tissue, which results from the liver being inflamed for a 

lengthy period of time. Scar tissue begins to accumulate and take the place of healthy liver tissue. 

The scar tissue prevents the liver from functioning properly and inhibits the blood from flowing 

through it as it should. Early fibrosis can be difficult to diagnose because it is often 

asymptomatic.. A liver biopsy requires a needle to remove a small sample of liver tissue so that 

doctors can assess the extent of liver damage and stage the degree of fibrosis.   When fibrosis 

becomes widespread and has progressed to the point where the internal structure of the liver has 

become abnormal, fibrosis has progressed to cirrhosis. Cirrhosis is the result of long-term liver 

damage caused by chronic inflammation and liver cell death. 

 

Fig: 1 Stages of liver diseases 
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Histo-pathological patterns of liver injury 

Zonal Necrosis 

The injury is largely confined to a particular zone of the liver lobule. It may manifest as a 

very high level of ALT and severe disturbance of liver function leading to acute liver failure. 

Causes include: Paracetamol, carbon tetrachloride, 

Hepatitis 

Hepatocellular necrosis is associated with infiltration of inflammatory cells. There can be 

three types of drug-induced hepatitis. (A) Viral hepatitis is the most common, where histological 

features are similar to acute viral hepatitis. (B) In focal or non-specific hepatitis, scattered foci of 

cell necrosis may accompany lymphocytic infiltration. (C) Chronic hepatitis is very similar to 

autoimmune hepatitis clinically, serologically, and histologically. 

Causes: 

(a) Viral hepatitis: Halothane, isoniazid, phenytoin 

(b) Focal hepatitis: Aspirin 

(c) Chronic hepatitis: Methyldopa, diclofenac. 

Cholestasis 

Liver injury leads to impairment of bile flow and cases are predominated by itching and 

jaundice. Histology may show inflammation (cholestatic hepatitis) or it can be bland (without 

any parenchymal inflammation) 

Causes: 

(a) Bland: Oral contraceptive pills, anabolic steroid, androgens 

(b) Inflammatory: Allopurinol, co-amoxiclav, carbamazepine 

(c) Ductal: Chlorpromazine, flucloxacillin 

Steatosis 

Hepatotoxicity may manifest as triglyceride accumulation, which leads to either small-

droplet (micro vesicular) or large-droplet (macro vesicular) fatty liver. There is a separate type of 

steatosis by which phospholipid accumulation leads to a pattern similar to the diseases with 

inherited phospholipid metabolism defects (e.g., Tay-Sachs disease) Causes: 

(a) Micro vesicular: Aspirin (Reye's syndrome), ketoprofen, tetracycline  

(b) Macro vesicular: Acetaminophen, methotrexate 

(c) Phospholipidosis: Amiodarone, total parenteral nutrition 

     3 



 

HEPATO AND NEPHRO PROTECTIVE ACTIVITY OF O.STAMINEUS &C.GRANDIS 
 

Granuloma 

Drug-induced hepatic granulomas are usually associated with granulomas in other tissues 

and patients typically have features of systemic vasculitis and hypersensitivity. More than 50 

drugs have been implicated. Causes: 

Allopurinol, phenytoin, isoniazid, quinine, penicillin, quinidine. 

 
Fig-2. Liver Diseases 

Mechanism of Liver Injury 

Injury to liver cells occurs in patterns specific to the intracellular organelles affected. The 

normal hepatocyte shown in the centre of the figure may be affected in at least six ways,. 

Disruption of intracellular calcium homeostasis leads to the disassembly of actin fibrils at the 

surface of the hepatocyte, resulting in blebbing of the cell membrane, rupture, and cell lysis. In 

cholestatic diseases, disruption of actin filaments may occur next to the canaliculus, the 

specialized portion of the cell responsible for bile excretion.  Loss of villous processes and the 

interruption of transport pumps such as multidrug-resistance–associated protein (MRP3) prevent 

the excretion of bilirubin and other organic compounds.  Many hepatocellular reactions involve 

the heme-containing cytochrome P-450 system generating high-energy reactions that can lead to 

the covalent binding of drug to enzyme, thus creating new, non-functioning adducts. These 

enzyme–drug adducts migrate to the cell surface  in vesicles to serve as target immunogens for  

     4 
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cytolytic attack by T cells, stimulating a multifaceted immune response involving both    

cytolytic-T cells and cytokines. Activation of apoptotic pathways by tumor necrosis factor a 

(TNFa) receptor or Fas may trigger the cascade of intercellular caspases, which results in 

programmed cell death with loss of nuclear. Certain drugs inhibit mitochondrial function by a 

dual effect on both b -oxidation (affecting energy production by inhibition of the synthesis of 

nicotinamide adenine dinucleotide and flavin adenine dinucleotide, resulting in decreased ATP 

production) and the respiratory-chain enzymes. Free fatty acids cannot be metabolized, and the 

lack of aerobic respiration results in the accumulation of lactate and reactive oxygen species. The 

presence of reactive oxygen species may further disrupt mitochondrial DNA.  

Table 1 

Clinical features of liver failure 

S. No Region Clinical Features 

1. Whole body 

Systemic inflammatory response, High energy expenditure and 
catabolism Liver ,Loss of metabolic function, Decreased 
gluconeogenesis leading to hypoglycemia, Decreased lactate 
clearance leading to lactic acidosis ,Decreased ammonia clearance 
leading to hyperammonaemia, Decreased synthetic capacity 
leading to coagulopathy. 

2. Lungs 
Acute lung injury, Adult respiratory distress syndrome, Adrenal 
gland Inadequate glucocorticoid production contributing to 
hypotension. 

3. Bone marrow Hepatic encephalopathy, Cerebral oedema, Intracranial 
hypertension. 

4. Brain Hepatic encephalopathy, Cerebral oedema, Intracranial 
hypertension. 

5. Heart High output state , Frequent subclinical myocardial injury 

6. Pancreatitis Particularly in paracetamol-related acute liver failure 

7. Kidney 
Frequent dysfunction or failure, Portal hypertension, Might be 
prominent in sub acute disease and confused, with chronic liver 
disease. 
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Drug-induced liver injury 

Drug-induced injury is the second main cause of acute liver failure and predominates in 

much of the developed world. 

 

Table 2 

Drug-induced liver injury 

S. No Classification Examples 

1 Anti-tuberculosis 
Isoniazid, Isoniazid plus another anti-

tuberculosis drug  

2 Anti-epileptics Phenytoin ,Valproate, Carbamazepine  

3 Antibiotics, 

Nitrofurantoin, Ketoconazole, Amoxicillin 

and clavulanate,Trimethoprim-

sulfamethoxazole,  Minocycline,Terbinafine, 

Ciprofloxacin, Telithromycin Levofloxacin, 

Itraconazole ,Moxifloxacin 

4 Statins 
Atorvastatin, Cerivastatin, Simvastatin, 

Pravastatin Ezetimibe, Fluvastatin 

5 Non-steroidal anti inflammatories 
Diclofenac, Bromfenac,  Ibuprofen, Etodolac, 

Naproxen, Indometacin 

6 Other drugs 

Propylthiouracil, Disulfiram, Halothane, 

Amitriptyline, Nefazodone, Methotrexate, 

Troglitazone, Methyldopa, Mercaptopurine, 

azathioprine, Fialuridine  

1.2 ACUTE LIVER FAILURE 

Acute liver failure is the clinical manifestation of sudden and severe hepatic injury and 

arises from many causes. After abrupt loss of hepatic metabolic and immunological function, it 

leads to hepatic encephalopathy, coagulopathy, and, in many cases progressive multiorgan 

failure. Although uncommon, this critical illness occurs mostly in young adults and is associated 

with high mortality and resource cost. In many countries it is the most frequent indication for 

emergency liver transplantation 
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Viral infections 

The main causal agents for the hepatic injury that triggers the onset of liver failure show 

wide geographical variation, and depend on the prevalent hepatotropic virus infections and 

patterns of drug use .In the developing world, viral causes predominate, with infection by 

hepatitis A, B, and E viruses accounting for most cases. Hepatitis A virus is transmitted via the 

faecal–oral route, either through personal contact or consumption of contaminated food or water, 

with high incidence of infection closely associated with poor hygiene and sanitation. Similar to 

type A, hepatitis E virus is transmitted via the faecal–oral route and is endemic throughout 

tropical and subtropical countries, with periodic epidemics that are mostly caused by 

contaminated water supply. Sporadic cases of viral hepatitis E infection also arise at much higher 

rates in endemic than in non-endemic regions. Hepatitis E is now the most common cause of 

acute liver failure in India and Pakistan, China, and south-east Asia. In some developed 

countries, acute hepatitis E virus infection is more common than is type A, with a higher 

frequency of locally acquired than imported disease. Although the source of such infections 

remains unknown, evidence suggests a porcine origin.Hepatitis B is transmitted vertically or 

horizontally by exposure to blood or other body fluids of an infected person. The disease 

accounts for nearly 30% of acute liver failure in parts of Europe, and is a main cause in Asia, 

sub-Saharan Africa, and the Amazon basin. Fewer than 4% of cases of acute hepatitis B viral 

infection will lead to development of the acute liver failure, but mortality is higher than that with 

hepatitis A or E infections. Similar to the situation with hepatitis A, initiation of public health 

measures (e.g. vaccination) has led to large decreases in hepatitis B. 

Other Causes 

Other rare causes of acute liver failure include hyperthermic injury from heat shock or 

after protracted seizures, specific toxic insults such as Amanita spp (mushroom) poisoning, 

metabolic disorders such as Wilson’s disease, immunological insults from autoimmune hepatitis, 

ischemic injury as a result of systemic hypotension in sepsis or cardiac failure, or Budd-Chiari 

syndrome. Malignant infiltration of the liver is a rare but notable cause of acute liver failure, and 

most often happens in elderly people. 

1.2.1. Acetaminophen-induced hepatotoxicity3 

Acetaminophen-induced hepatotoxicity is an important cause of acute liver failure.  
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Acetaminophen is one of the most widely used analgesics with few side effects when 

taken in therapeutic doses, and hepatotoxicity is a common consequence of acetaminophen 

overdose. Acetaminophen is considered a predictable hepatotoxin, where biochemical signs of 

liver damage will become apparent within 24 to 48 hours after the time of overdose and produce 

a dose-related centrilobular necrosis in the liver. The lowest dose of acetaminophen to cause 

hepatotoxicity is believed to be between 125 and 150 mg/ kg. The threshold dose to cause 

hepatotoxicity is 10 to 15 g of acetaminophen for adults and 150 mg/kg for children.5,9 

Mechanisms of acetaminophen hepatotoxicity include generation of a toxic metabolite, 

mitochondrial dysfunction, and alteration of innate immunity. 

When taken in normal therapeutic doses, paracetamol has been shown to be safe. 

Following a therapeutic dose, it is mostly converted to nontoxic metabolites via Phase II 

metabolism by conjugation with sulfate and glucuronide, with a small portion being oxidized via 

the cytochrome P450 enzyme system. Cytochrome P450 2E1 and 3A4 convert approximately 

5% of paracetamol to a highly-reactive intermediary metabolite, N-acetyl-p-benzoquinoneimine 

(NAPQI). Under normal conditions, NAPQI is detoxified by conjugation with glutathione to 

form cysteine and mercapturic acid conjugates. 

 
Fig-3. Paracetamol induced hepatotoxicity 

In cases of paracetamol overdose, the sulfate and glucuronide pathways become 

saturated, and more paracetamol is shunted to the cytochrome P450 system to produce NAPQI.  
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As a result, Hepatocellular supplies of glutathione become depleted, as the demand for 

glutathione is higher than its regeneration. NAPQI therefore remains in its toxic form in the liver 

and reacts with cellular membrane molecules, resulting in widespread hepatocyte damage and 

death, leading to acute hepatic necrosis. In animal studies, hepatic glutathione must be depleted 

to less than 70% of normal levels before hepatotoxicity occurs. Hepatotoxicity was induced by a 

single dose of administration of paracetamol suspension (2g/kg, po). 

a. Role of the metabolic system.  

            The majority of ingested acetaminophen is transformed by glucuronyl transferases and 

sulfo-transferases to stable metabolites that are safely excreted into the urine and bile. However, 

if this system is overwhelmed, a larger proportion of acetaminophen is oxidatively metabolized 

by the CYP isoenzymes to the highly reactive intermediate metabolite, NAPQI. This metabolite 

covalently binds to hepatocyte proteins and can disrupt mitochondrial function resulting in 

hepatocyte damage. Administration of N-acetylcysteine can help restore depleted stores of 

hepatic glutathione and reduce cellular damage. 

b.  Role of the host immune system.  

Macrophages infiltrating the liver can recognize damaged hepatocytes and lead to the 

release of pro-inflammatory cytokines (IL-1β, TNF), as well as pro-regenerative cytokines (IL-

10, IL-6). The release of MMP9 from infiltrating macrophages is believed to facilitate liver 

regeneration via its binding to CD44 receptors on lymphocytes. However, reduced expression of 

CD44 on lymphocytes is hypothesized to lead to a greater tendency towards pro-inflammatory 

cytokine signaling that ultimately results in hepatocyte apoptosis. Abbreviations: CXCL2, 

chemokine (C-X-C motif) ligand 2; CYP, cytochrome P450; IL, interleukin; MMP9, matrix 

metalloproteinase 9; NAPQI, N-acetyl-p-benzoquinone imine; NO, nitric oxide; TNF, tumor 

necrosis factor. 

1.2.2. d-Galactosamine induced hepatic failure (Viral Hepatitis) 

Galactosamine is a hexosamine derived from galactose with the molecular formula 

C6H13NO5. This amino sugar is a constituent of some glycoprotein hormones such as follicle-

stimulating hormone (FSH) and luteinizing hormone (LH). Other sugar constituents of FSH and 

LH include glucosamine, galactose and glucose. 

Galactosamine is a hepatotoxic, or liver-damaging, agent that is sometimes used in 

animal models of liver failure. In experimental model tumor necrosis factor-alpha thought to be a  

9 



 

HEPATO AND NEPHRO PROTECTIVE ACTIVITY OF O.STAMINEUS &C.GRANDIS 
 

key cytokine causing apoptosis of hepatocytes and resulting in lethal live injury. 

Oxidative stress is considered as one of the major causes of d-GalN-induced liver damage. The 

increased production of free radicals resulting from oxidative stress can damage macromolecules 

such as lipids, proteins and nucleic acids. d-GalN application caused a hepatic lipid peroxidation 

manifested by the production of MDA and depletion of hepatic GSH. The decreased 

concentration of GSH in liver which plays a key role in protective processes after d-GalN 

administration may be due to NADPH reduction or GSH utilization in the elimination of 

peroxides. d-GalN- induced lipid peroxidation and inflammation; it interfered with liver cell 

membrane integrity and caused leakage of intracellular enzymes like ALT, AST and GGT. The 

observed elevation in the concentration of serum bilirubin after d-GalN treatment is also in 

agreement with a hepatic damage. d-Galactosamine (GalN) is a highly selective hepatotoxin that 

causes liver damage similar to human viral hepatitis via depletion of uridine nucleotides, which 

subsequently diminishes synthesis of RNA and proteins. The toxic effect of GalN is connected 

with an insufficiency of UDP-glucose and UDP-galactose and the loss of intracellular calcium 

homeostasis. These changes affect cell membranes and organelles and the synthesis of proteins 

and nucleic acids. After GalN application, the location of proteoglycans is changed in the rat 

liver. GalN also inhibits the energy metabolism of hepatocytes Liver damage was induced by 

intra-peritoneal administration of 400 mg/kg b.wt d-Galactosamine. 

1.3 CHRONIC (LONG-TERM) LIVER FAILURE4 

 Chronic liver disease is a disease process of the liver that involves a process of 

progressive destruction and regeneration of the liver parenchyma leading to fibrosis and cirrhosis 

Major identified toxins in chronic liver failure 

Guanidine, Benzoates, Methyl guanidine, Creatine, Phenols, Creatinine, Guanidino 

succinic acid, Tryptophan, Tyrosine, Aliphatic amines, Myoinositol, Glucuronoconjugates. 

1.3.1. Biliary Cirrhosis induced by Bile duct ligation (BDL) 

This model is the second most widely used experimental model of advanced liver disease 

and corresponds with the human pathology of biliary cirrhosis, such as extra hepatic biliary 

atresia and primary sclerosing cholangitis. Ligation of the bile duct causes acute epithelial 

damage, and the detergent action of the subsequently released bile salts in the liver is likely 

 associated with the solubilization of plasma membranes and hepatocyte cell death. This 

latter is visualized by elevated ALT and AST levels in plasma, in particular immediately after  
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ligation. Characteristics of obstruction of the bile are the appearance of bile products such 

as bilirubin into the blood circulation which causes jaundice in the animals. 

The initial damage is followed by   massive expansion of the bile duct epithelial cells and 

periductal myofibroblast, which can be referred to as portal expansion, results in marked liver 

enlargement which can be up to twice the weight as compared to the normal and causes gradual 

remodeling of liver architecture causing biliary cirrhosis 

To ligate the bile duct the abdomen of the rat is opened under general anesthesia to 

identify the common bile duct. The bile duct runs from the hilum of the liver, where the hepatic 

ducts meet, through the pancreas, into the lower end of the duodenum. Three ligatures are placed 

and tied around the bile duct: two close to the liver and one close to the duodenum. The first 

ligatures will prevent formation of reservoir of bile outside the liver. After tight closure the bile 

duct is cut between the second and third ligation in order to prevent restoration of the bile flow 

by bile duct formation around the ligature. Subsequently the abdomen is closed again and 

analgesics are given to rats 

The major advantage of the BDL model is the relatively fast development of fibrosis 

(within 3 weeks) in rats. Furthermore, the model is quite reproducible, and the mortality due to 

the ligation procedure in rats is low. Thus BDL is a well-established experimental model of 

:Acute obstructive jaundice, studying different time points up to two weeks after BDL, 

Progression of biliary fibrosis to cirrhosis, studying different time points up to four or six weeks 

after  BDL  and  Secondary biliary cirrhosis at four or six weeks. BDL Produces a combined 

model of cholemia and parenchymal liver disease. Renal failure observed in the chronic BDL 

model shares pathophysiological similarities with HRS. Thus BDL model may provide thus with 

a valuable experimental model for the study of hepatorenal syndrome and its potential therapies.  

For inducing cirrhosis on day1, rats were anesthetized and following a midline incision of the 

abdomen, implantable telemetric device was introduced into the peritoneal cavity and the 

catheter of the device was then inserted into the superior mesenteric vein and advanced up to the 

portal vein. On the same day (Day1), the bile duct was either ligated (BDL rats) or not (sham-

operated rats): after the common bile duct was gently exposed, it was double ligated with silk 

threads and excised between the ligatures to avoid regeneration. 

1.3.2. CCl4-induced hepatotoxicity5 

Carbon tetrachloride (CCl4) has been used extensively to study hepatotoxicity in animal  
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models by initiating lipid peroxidation, thereby causing injuries to kidney, heart, testis 

and brain, in addition to liver pathogenesis. Liver is particularly susceptible to oxidative stress 

due to the direct release of CCl4 metabolites and cytokines, which propagate inflammatory 

response  

 
 

Fig-4. CCl4 induced hepatotoxicity 

CCl4 is one of the xenobiotics that has been reported to induce acute and chronic tissue 

injuries through bioactivation of the phase I cytochrome P450 system to form reactive metabolic 

trichloromethyl radicals (·CCl3) and peroxy trichloromethyl radicals (·OOCCl3). These free 

radicals can covalently bind to macromolecules such as proteins, lipids and nucleic acids. The 

double allylic hydrogen bonds of polyunsaturated fatty acid (PUFA) are susceptible to 

abstraction by free radicals; CCl4exposure induces an increase in lipoperoxide and free peroxide 

radical concentrations that are highly reactive and cause injury or necrosis. An increase in 

unsaturated fatty acid lipoperoxide and free peroxide radical concentrations can induce 

alterations in the cholesterol profile and decrease in hepatic antioxidant enzymes in addition to 

induction of oxidative DNA damage including formation of DNA adducts genetic mutations, 

strand breakage and chromosomal alterations. These free radicals can cause depletion of 

CYP2E1 activity in tissues of experimental animals. DNA fragmentation induces p53 gene  
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expression, blocks cells in the G phase of the cell cycle, and gives additional time for 

DNA repair, while severe DNA damage triggers apoptosis. It has been reported that 

CCl4 administration increases the silver-stained nucleolar organizer region, alters its size, 

morphology or spreading in the nucleus, which may be utilized as an grandistor of genotoxicity, 

neoplasia and hyperplasia to complement other histological procedures . Hepatotoxicity is 

induced by intraperitoneal injection of 1.5ml/kg CCl4 in rats for chronic study. 

1.4. NEPHROTOXIC AGENTS 

The nephron is the functional unit of the kidney and consists of a continuous tube of 

highly specialized heterogeneous cells, which show sub-specialization along the length of 

nephrons and between them. It is the major organ of excretion and homeostasis for water-soluble 

molecules; because it is a metabolically active organ, it can concentrate certain substances 

actively. In addition, its cells have the potential to bioconvert chemicals and metabolically 

activate a variety of compounds.   Since the kidney excretes many drugs, it is routinely exposed 

to high concentrations of these drugs or their metabolites or both. Furthermore, the kidney has 

several features that allow nephrotoxins to accumulate. It is highly vascular, receiving about 25% 

of the resting cardiac output. The proximal renal tubule presents a large area for nephrotoxins 

binding and transport into the renal epithelium. Reabsorption of the glomerular filtrate 

progressively increases intraluminal nephrotoxins concentrations, while specific transport 

pathways in the kidney may engender site-specific toxicity. 

Table 3 

Kidney Failure 

Acute Renal Failure (ARF) 

A sudden loss of kidney function caused by an 

illness, an injury or a toxin that stresses the kidneys 

(kidney function may recover) 

Chronic Kidney Diseases (CKD) 
A long and usually slow process where the kidneys 

lose their ability to function. 

End-Stage Renal Diseases (ESRD) 
When the kidneys have completely and permanently 

shut down. 
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1.5 ACUTE RENAL FAILURE6,7 

Renal failure is a condition in which the kidneys fail to remove metabolic end-products 

from the blood and regulate the fluid, electrolyte, and pH balance of the extracellular fluids. The 

underlying cause may be renal disease, systemic disease, or urologic defects of nonrenal origin. 

Renal failure can occur as an acute or a chronic disorder. Acute renal failure is abrupt in onset 

and often is reversible if recognized early and treated appropriately. In contrast, chronic renal 

failure is the end result of irreparable damage to the kidneys. It develops slowly, usually over the 

course of a number of years. Acute renal failure is caused by conditions that produce an acute 

shutdown in renal function. It can result from decreased blood flow to the kidney (pre renal 

failure), disorders that interfere with the elimination of urine from the kidney (post renal failure), 

or disorders that disrupt the structures in the kidney (intrinsic or intra renal failure).  Acute renal 

failure, although it causes an accumulation of products normally cleared by the kidney, is a 

reversible process if the factors causing the condition can be corrected. Acute renal failure is an 

acute, reversible suppression of kidney function. It is a common threat to seriously ill persons in 

intensive care units and is associated with a high mortality rate. Acute renal failure is 

characterized by an accumulation of nitrogenous wastes in the blood (i.e. azotemia) and 

alterations in body fluids and electrolytes. Acute renal failure is classified as pre renal, post renal, 

or intra renal in origin. 

 
Fig-5. Kidney 

1. Acute renal failure 2. Normal kidney 3. Chronic renal failure 
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Table 4  

Predisposing factors for drug induced nephrotoxicity 

 
Patient specific 

factors 
Drug specific factors Drug Combinations 

Pre Existing 
Kidney Disease 
 
Age 
 
Diabetes mellitus 
 
Renal vascular 
disease 
 
Effective volume  
Depletion 
 
Sepsis 
 
Multiple myeloma 
 
Hypoalbuminia 
 
Acid base 
disturbances 
 
Electrolyte 
imbalances 

nherent Nephrotoxic 
Potential 
Dose Dependant 
Amphotericin B 
Aminoglycosides 
Contrast media 
Antivirals 
Duration of Treatment 
Vancomycin 
Aminoglycosides 
Amphotericin B 
Propofol 
Frequency of dosing 
Aminoglycosides 
Time of administration 
Aminoglycosides 
Tacrolimus 
Rate of administration 
 Increased rate increases 
crystal nephropathy 
Continuous infusion 
Amphotericin B 
Route of administration 
Intra arterial contrast 
I.V. Calcineurin 
Stabilizing agents used 
Deoxycholate in 
Amphotericin B 
Osmolality of contrast 
agents 
Complex carbohydrates in 
Volume expanders and 
Immunoglobulin’s 

Aminoglycosides:Cephalosporins/ 
Acyclovir 
 
Vancomycin: Aminoglycosides 
 
NSAIDS: Methotrexate /Diuretics/B-
Blockers/ACE Inhibitors 
 
Cyclosporine: Azoles/Macrolides/ACE 
Inhibitors/NSAIDS/Diltiazem 

 
Prerenal failure is caused by decreased blood flow to the kidneys; post renal failure by 

obstruction to urine output; and intrinsic renal failure by disorders in the kidney itself. Acute 

tubular necrosis, caused by ischemia or nephrotoxic agents, is a common cause of acute intrinsic 

renal failure. Acute renal failure typically progresses through three phases: the initiation phase, 
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during which tubular injury is induced; the maintenance phase, during which the GFR falls, 

nitrogenous wastes accumulate, and urine output decreases; and the recovery or reparative phase, 

during which the GFR, urine output, and blood levels of nitrogenous wastes return to normal. 

Because of the high morbidity and mortality rates associated with acute renal failure, 

identification of persons at risk is important to clinical decision making. Acute renal failure often 

is reversible, making early identification and correction of the underlying cause (e.g., improving 

renal perfusion, discontinuing nephrotoxic drugs) important. Treatment includes the judicious 

administration of fluids.8,9,10 

1.5.1. Gentamicin induced Tubulopathy 

Tubulopathy is a disease affecting the renal tubules of the nephron. Tubulopathic processes 

may be inflammatory or non-inflammatory, though inflammatory processes are often referred to 

specifically as tubulitis. 

 
Fig: 6 Gentamicin induced Tubulopathy 

Gentamicin (GM) is an antibiotic widely used in treating severe gram-negative infections. 

It is a nephrotoxic antibiotic, which causes acute tubular necrosis leads to tubulopathy.  
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Nephrotoxicity is induced in the animals by intraperitoneal injection of 80mg/kg/day of 

gentamicin for 7 days. 

                    This is the model for human tubulopathy in kidney. Proximal tubule injury leading 

to cell necrosis underlines amino glycoside nephrotoxicity. Aminoglycosides, which are strongly 

cationic drugs, bind to the negatively charged. Nephrotoxicity induced by amino glycosides 

manifests clinically as nonoliguric renal failure, with a slow rise in serum creatinine and a 

hypoosmolar urinary output developing after several days of treatment. Aminoglycosides are 

nephrotoxic because a small but sizable proportion of the administered dose is retained in the 

epithelial cells lining the S1 and S2 segments of the proximal tubules after glomerular filtration 

Aminoglycosides accumulated by these cells are mainly localized with endosomal and lysosomal 

vacuoles but are also localized with the Golgi complex They elicit an array of morphological and 

functional alterations of increasing severity. While the determinants of cell damage still remain 

undefined, more knowledge concerning the mechanisms causing the impairment of the renal 

function is available. 

 Activation of the renin-angiotensin system and the ensuing local vasoconstriction appear 

to be primarily responsible for the decrease in glomerular filtration. This explains very well the 

aggravating effect of nonsteroidal anti-inflammatory drugs on amino glycoside nephrotoxicity, 

since these drugs inhibit the production of the vasodilatatory prostaglandin PGE2 .An increase in 

proximal intratubular free-flow pressure of single nephrons, most likely related to necrotic 

obstruction, has also been observed, suggesting that the decline of glomerular filtration has a 

multifactorial origin and involves a combination of tubular and nontubular mechanisms. The 

hypoosmotic polyurea, characteristic of the amino glycoside toxicity, has been shown to result 

from the decreased fluid reabsorption by proximal tubules, secondary to an impaired solute 

reabsorption evidenced by the ion-wasting phenomena described above. 

 Polycationic amino glycosides (gentamicin, tobramycin, amikacin) are filtered into the 

proximal tubule, where they bind to the anionic brush-border membrane phospholipids. Their 

nephrotoxicity is directly related to their polycationic status; neomycin (six cationic sites) is 

more destructive than gentamicin (five sites) or streptomycin (three sites). They are absorbed 

into intracellular lysosomes by endocytosis and thence released into the cytosol. Within the cell 

they induce defects in lysosomes, plasma membranes, and mitochondria and, in particular, 

inhibit oxidative phosphorylation and the synthesis of high-energy phosphate compounds such as 
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ATP. Aminoglycoside-induced nephrotoxicity is directly related to sustained high-trough 

serum levels, especially when associated with advanced age, preexisting renal disease, renal 

vasoconstrictive states (sepsis, hypovolemia, liver disease, congestive heart failure), adjuvant 

drug therapy (loop diuretics, vancomycin, cephalosporin’s, NSAIDs, cyclosporine-A, 

Amphotericin-B), and electrolyte disorders (hypokalemia, hypomagnesaemia, hypocalcaemia, 

and metabolic acidosis).  A vicious cycle may develop because as the GFR declines secondary to 

nephrotoxicity, aminoglycoside is retained and exacerbates renal injury. 

1.5.2. Cisplatin induced Renal Tubular Acidosis 

Cisplatin (cis-diamminedichloroplatinum (II), CDDP) is a widely used and highly 

effective cancer chemotherapeutic agent. One of the limiting side effects of cisplatin use is 

nephrotoxicity. Cisplatin is an antineoplastic drug used in the treatment of many solid-organ 

cancers, including those of the head, neck, lung, testis, ovary, and breast (8,9). While toxicities 

include ototoxicity, gastrotoxicity, myelosuppression, and allergic reactions, the main dose-

limiting side effect of cisplatin is nephrotoxicity. The first report of nephrotoxicity in animal 

studies which demonstrated histopathologic changes of acute tubular necrosis along with 

azotemia. 

 
Fig-7. Cisplatin induced Renal Tubular Acidosis 

Cisplatin enters renal cells by passive and/or facilitated mechanisms. Exposure of tubular 

cells to cisplatin activates signaling pathways that are cell death promoting (MAPK, p53, ROS,  
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and so on) or cytoprotective meanwhile, cisplatin induces TNF-alpha production in 

tubular cells, which triggers a robust inflammatory response, further contributing to tubular cell 

injury and death. Cisplatin may also induce injury in renal vasculature, leading to ischemic 

tubular cell death and decreased glomerular filtration rate (GFR). Together, these pathological 

events culminate in acute renal failure 

Cisplatin is cleared by the kidney by both glomerular filtration and tubular secretion. 

Cisplatin concentrations within the kidney exceed those in blood suggesting an active 

accumulation of drug by renal parenchymal cells. Previous studies using kidney slices, cultured 

renal epithelial cells and isolated perfused proximal tubule segments have provided evidence for 

basolateral-to-apical transport of cisplatin. Studies in recent years have identified two different 

membrane transporters capable of transporting cisplatin into cells: Ctr1 and OCT2. Ctr1 is a 

copper transporter which was also shown to mediate cisplatin uptake into mammalian cells, 

including ovarian cancer cells. Ctr1 is highly expressed in adult kidney and the protein localizes 

to the basolateral membrane of the proximal tubule.  Down regulation of Ctr1 expression in 

kidney cells in vitro decreased both cisplatin uptake and cytotoxicity, suggesting that Ctr1 is an 

important cisplatin uptake mechanism in these cells. The role of Ctr1 in cisplatin nephrotoxicity 

in vivo has not been examined. In addition, the organic cation transporter OCT2 (SLC22A2) 

transports cisplatin. Cisplatin was shown to inhibit the uptake of other OCT2 substrates, 

consistent with the view that these substrates share a common transport pathway. Likewise, 

cimetidine, an OCT2 substrate, reduced cisplatin uptake and cytotoxicity in vitro and cisplatin 

nephrotoxicity in vivo. Two recent observations point to an important role for OCT2 in 

mediating renal cisplatin uptake and toxicity. First, knockout of the OCT2 gene significantly 

reduced urinary cisplatin excretion and nephrotoxicity.11,12 

1.5.3. Lead acetate and Cadmium chloride induced Renal Ischemia 

Cadmium is a common nephrotoxic agent in food and tobacco .Other major sources of 

cadmium are cereals, vegetables and shell fish. Cadmium mainly accumulates in the kidneys and 

liver. Cadmium accumulates in the renal cortex and induces tubular toxicity. Lead (Pb) is a 

poisonous metal, which is ubiquitous in both organic (Tetraethyl lead) and inorganic (lead 

acetate, lead chloride) forms in environment. Lead poisoning is involved in the structural and 

functional abnormalities of multiple organ systems. This is the model for renal ischemia. Lead is 

a non-threshold multi-targeted toxicant that causes alterations in different organs of the body,  
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including the kidney. The absorbed lead is conjugated in the liver and passed to the 

kidney, where a small quantity is excreted in urine and the rest accumulates in various body 

organs and interferes with their functions, specially the kidney as a target site for lead toxicity. 

Nephrotoxicity is induced in the animals by   single oral dose of 50mg/kg/day of cadmium 

chloride and Lead acetate which causes renal ischemia 

 
Fig-8. Lead acetate and Cadmium chloride induced Renal Ischemia 

Mechanisms of oxidant stress and nephrotoxicity induced by heavy metals. Metal 

exposure produces an increase in reactive oxygen species (ROS) and reactive nitrogen species 

(RNS) activating signaling pathways, such as nuclear factor kappa B (NFκB), nuclear factor 

(erythroid-derived 2)-like 2 (Nrf2), and c-Jun N-terminal kinase (JNK) generating the activation 

of antioxidant response, as well as inflammation. This response elicits oxidative and nitrosative 

stress, which damages DNA, lipids, and proteins. One of the consequences of oxidative stress is  
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the disruption of the tight junction (TJ) proteins that may cause renal dysfunction. 

1.6. CHRONIC RENAL FAILURE13,14 

Unlike acute renal failure, chronic renal failure represents progressive and irreversible 

destruction of kidney structures Chronic renal failure represents the end result of conditions that 

greatly reduce renal function by destroying renal nephrons and producing a marked decrease in 

the glomerular filtration rate (GFR). Signs of renal failure begin to appear as renal function 

moves from renal insufficiency (GFR 50% to 20% normal), to renal failure (20% to 5% normal), 

to end-stage renal disease (<5% normal). When the GFR decreases to less than 5% of normal, 

dialysis or kidney transplantation is necessary for survival.  The manifestations of chronic renal 

failure represent the inability of the kidney to perform its normal functions in terms of regulating 

fluid and electrolyte balance, controlling blood pressure through fluid volume and the renin-

angiotensin system, eliminating nitrogenous and other waste products, governing the red blood 

cell count through erythropoietin synthesis, and directing parathyroid and skeletal function 

through phosphate elimination and activation of vitamin D. Chronic renal failure can result from 

a number of conditions that cause permanent loss of nephrons, including diabetes, hypertension, 

glomerulonephritis, and polycystic kidney disease. Typically, the signs and symptoms of renal 

failure occur gradually and do not become evident until the disease is far advanced. This is 

because of the amazing compensatory ability of the kidneys. As kidney structures are destroyed, 

the remaining nephrons undergo structural and functional hypertrophy, each increasing its 

function as a means of compensating for those that have been lost It is only when the few 

remaining nephrons are destroyed that the manifestations of renal failure become evident. 

Chronic renal failure results from the destructive effects of many forms of renal disease. 

Regardless of the cause, the consequences of nephron destruction in ESRD are alterations in the 

filtration, reabsorption, and endocrine functions of the kidneys. The progression of chronic renal 

failure usually occurs in four stages: diminished renal reserve, renal insufficiency, renal failure, 

and ESRD. Renal insufficiency represents a reduction in the GFR to approximately 20% to 50% 

of normal; renal failure, a reduction to less than 20% to 25% of normal; and ESRD, a decrease in 

GFR to less than 5% of normal. End-stage renal disease affects almost every body system. It 

causes an accumulation of nitrogenous wastes (i.e., azotemia), alters sodium and water excretion, 

and alters regulation of body levels of potassium, phosphate, calcium, and magnesium. It also 

causes skeletal disorders, anemia, and alterations in cardiovascular function, neurologic  
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disturbances, gastrointestinal dysfunction, and discomforting skin changes. The treatment 

of ESRD can be divided into two types: conservative management of renal insufficiency and 

renal replacement therapy with dialysis or transplantation. Conservative treatment consists of 

measures to prevent or retard deterioration in remaining renal function and to assist the body in 

compensating for the existing impairment. 

1.6.1. Streptozocin induced Diabetic Nephropathy (Kimmelstiel-Wilson syndrome)    

Diabetic nephropathy (nephropatia diabetica), also known as Kimmelstiel–Wilson 

syndrome, or nodular diabetic glomerulosclerosis and intercapillary glomerulonephritis, is a 

progressive kidney disease caused by angiopathy of capillaries in the kidney glomeruli. It is 

characterized by nephrotic syndrome and diffuse glomerulosclerosis. It is due to longstanding 

diabetes mellitus, sand is a prime indication for dialysis in many Western countries. It is 

classified as a micro vascular complication of diabetes 

Diabetes is a chronic disease that cannot be completely cured and may patients develop 

complications if not properly treated. The most devastating complication of diabetes is 

nephropathy, which causes 14% of all deaths in diabetes patients. Diabetic nephropathy is 

characterized by glomerular hypertrophy, thickening of glomerular and tubular basement 

membranes, increased amounts of extracellular matrix (ECM) in the mesangium, and increased 

glomerular permeability. The animals will be fed high fat diet (HFD), once a day for 2 weeks 

followed by i.p injection of Streptozocin (35 mg/kg) dissolved in 1M/l citrate buffer (pH 4.4) 

after overnight fasting. The rats with non fasting plasma glucose level of >300 mg/dl will be 

considered diabetic and will be used for study. 

 
Fig-9. Streptozocin Induced Diabetic Nephropathy 

The figure 9 shows the factors that are involved in the progression of diabetic  
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nephropathy. The factors such as renin-angiotensin system, advanced glycation end 

product formation, and oxidative stress converge at a single point; activating the PKC/MAPK 

pathway. Activated PKC is involved in the pathogenesis of DNP. 

1.6.2. Puramycin induced Glomerulosclerosis 

This is a well-established animal  model of human minimal change nephritic syndrome 

(MCNS) the pathologic lesions  of focal segmental glomerulosclerosis (FSGS) have  been 

observed in chronic PAN nephrosis (C-PAN)  induced by repeated intraperitoneal PAN 

injections in  rats . In chronic PAN nephrosis, several mechanisms related to oxidative stress may 

contribute to podocyte injury. Nephrotic syndrome was induced by intraperitoneal injections of 

PAN (130 mg/kg on day 1 and 60 mg/kg on day 14. 

Puramycin amino nucleoside, a specific epithelial cell cytotoxic agent, induces an acute 

glomerular injury resulting in a transitory nephrosis which is followed by a slowly progressing 

chronic proteinurea and the development of local segmental glomerulosclerosis. The acute 

proteinnuric phase has similarities to human minimal change disease and the chronic nephrotic 

phase, with its associated focal segmental glomerulosclerosis. May be representative of the final 

pathologic and point of a variety of clinical renal diseases. The development of 

glomerulosclerosis after treatment with puramycin aminoglycoside has been attributed to 

proteinurea and hyper-filtration. In addition there is mesangial cell hypertrophy caused by 

mesangial cell dysfunction, excessive mesangial matrix production and lipid accumulation and it 

has been used as a model for development of focal segmental glomerular sclerosis. In Puramycin 

aminoglycoside model, thromboxane production and its inhibition appear to have limited impact 

on renal dysfunction. Treatment with puramycin has been shown to increase not only glomerular 

and cortical thromboxane levels, but also LTC4 production in the acute phase. 

The nephrotoxic effects of cyclosporine, aminoglycoside antibiotics, cisplatin, 

amphotericin-B, β-lactam antibiotics and indomethacin are reviewed. These drugs were chosen 

because they are among the most frequent causes of renal injury in children. In addition, their 

nephrotoxicity is caused by different mechanisms. Several generalizations can be made, 

however. First, agents which cause tubular damage tend to be synergistic in their toxic effects. 

This synergism is seen when several nephrotoxic drugs are given simultaneously. In addition, the 

use of a nephrotoxic agent in a patient with pre-existing renal disease can result in severe tubular 

injury. Second, serum levels of the drug frequently fail to correlate with the degree of  
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nephrotoxicity in individual patients. Third, early signs of renal injury can be subtle (e.g., 

minor changes in electrolyte excretion) or dramatic (e.g., acute renal failure). The subtle changes 

are particularly important, since they can be useful predictors of serious nephrotoxicity. 

 

1.6.3. Cyclosporine A induced Renal Interstitial Fibrosis 

One of the major adverse effects of long term cyclosporine-A (CyA) administration is 

chronic nephrotoxicity. Cyclosporine-A (CyA)-induced chronic nephrotoxicity is characterized 

by renal dysfunction and interstitial fibrosis. Early and progressive renal macrophage influx, 

correlating with latter interstitial fibrotic areas, has been associated with CyA treatment. 

Nephrotoxicity is induced by 7.5 mg/kg per day of cyclosporine is injected for 21 days causes 

Renal Interstitial Fibrosis 

1.7. MEDICINAL PLANTS AND ITS IMPORTANCE 

A medicinal plant is any plant which, in one or more of its organs, contains substances 

that can be used for therapeutic purposes, or which are precursors for chemo-pharmaceutical 

semi-synthesis. When a plant is designated as ‘medicinal’, it is implied that the said plant is 

useful as a drug or therapeutic agent or an active ingredient of a medicinal preparation. 

Medicinal plants play a key role in the human health care system 15,16 

Plants can provide biologically active molecules and lead structures for the development 

of modified derivatives with enhanced activity and reduced toxicity. The small fraction of 

flowering plants that have so far been investigated have yielded about 120 therapeutic agents of 

known structure from about 90 species of plants. Some of the useful plant drugs include 

vinblastine, vincristine, taxol, podophyllotoxin, camptothecin, digitoxigenin, gitoxigenin, 

digoxigenin, tubocurarine, morphine, codeine, aspirin, atropine, pilocarpine, capscicine, allicin, 

curcumin, artemesinin and ephedrine among others. In some cases, the crude extract of medicinal 

plants may be used as medicaments. About 121 (45 tropical and 76 subtropical) major plant 

drugs have been identified for which no synthetic one is currently available about 80% of the 

world population rely on traditional medicine which is predominately based on plant materials. 

The history of use of herbal medicine dates back to more than 4000 years. A wide range 

of plants have been utilized for treatment of multiple disorders of the liver and kidney. The 

utilization has been as extracts of single plants and also compound preparations of more than 

one-plant types. 17 
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The research on herbal remedies for liver and kidney diseases are so much broad based 

that nearly every advanced country has held basic experimental work followed by clinical trials. 

The use of herbal medicine for liver and kidney diseases are continuing since centuries in India 

and China where majority of the work is unpublished. The use of herbal medicine has led to new 

trends in therapeutics and a couple of new disciplines have evolved such as phytopharmacology 

and Ethnopharmacology.18,19,20 

Plants have provided humans with many of their essential needs, including life-saving 

pharmaceutical agents. Recently the World Health Organization estimated that 80% people 

worldwide rely on herbal medicines for some aspect. Many developing countries have intensified 

their efforts in documenting the ethnomedical data and scientific research on medicinal plants. 

Natural products or natural product derivatives comprised 14 of the top 35 drugs in 2000 based 

on worldwide sales. There are more than 270,000 higher plants existing on this planet. But only a 

small portion has been explored phytochemically. So, it is anticipated that plants can provide 

potential bioactive compounds for the development of new ‘leads’ to combat various diseases. 

As a vast proportion of the available higher plant species have not yet been screened for 

biologically active compounds, drug discovery from plants should remain an essential 

component in the search for new medicines & the scientific study of traditional medicines, 

concerned medicinal plants are thus of great importance. 

Plants and other living organisms have great potential to treat human disease. There are 

two distinct types of biomedical research that seek to develop this potential. One type of research 

explores the value of medicinal plants as traditionally used, which constitute the only available 

medicines for most people in poor countries. Studies of these plants have the potential to 

determine which plants are most potent, optimize dosages and dose forms, and identify safety 

risks. Another type of research uses bioassays to identify single molecules from plants that have 

interesting bioactivities in isolation and might be useful lead compounds for the development of 

pharmaceutical drugs. 
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2. AIMS AND OBECTIVES OF THE STUDY 

Based on the extensive medicinal claims of Orthosiphon stamineus and Coccinia grandis 

the aim and objectives of the present study is designed to evaluate the Pharmacological screening 

of Hepato and Nephroprotective activity of Orthosiphon stamineus and Coccinia grandis leaves 

in male wistar rats. 

The main objectives of the present study were 

 To confirm the authenticity and collection of the plant species. 

 To identify the various phytochemical constituents of methanol extracts of leaves of 

Orthosiphon stamineus and Coccinia grandis. 

 To select therapeutically active extract by in-vitro pharmacological studies. 

 To carryout the Thin Layer Chromatography of methanol extracts of Orthosiphon 

stamineus and   Coccinia grandis. 

 To carryout the High Performance Thin Layer Chromatography of methanol extracts of 

Orthosiphon stamineus and   Coccinia grandis. 

 To screen the Nephroprotective (acute and chronic renal failure) activity of the methanol 

extracts of leaves of   Orthosiphon stamineus and Coccinia grandis in wistar rats. 

 To screen the Hepatoprotective (acute and chronic liver failure) activity of the methanol 

extracts of leaves of   Orthosiphon stamineus and Coccinia grandis in wistar rats. 

 To carryout the column chromatography of the methanol extracts of leaves of   

Orthosiphon stamineus and Coccinia grandis. 

 To screen the Nephroprotective (acute and chronic renal failure) activity of the fractions 

obtained from the methanol extracts of leaves of Orthosiphon stamineus and Coccinia 

grandis in wistar rats. 
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 To screen the Hepatoprotective (acute and chronic liver failure) activity of the fractions 

obtained from the methanol extracts of leaves of Orthosiphon stamineus and Coccinia 

grandis in wistar rats. 

 To carryout the docking study for Hepato and Nephroprotective activities of compounds   

present in the leaves of  Orthosiphon stamineus and Coccinia grandis to confirm the 

therapeutic effect of these plants. 

 To carryout the isolation and characterization of methanol fractions of Orthosiphon 

stamineus and Coccinia grandis with maximum activity based on the pharmacological 

screening of Hepato and Nephroprotective activity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

27 



 

HEPATO AND NEPHRO PROTECTIVE ACTIVITY OF O.STAMINEUS &C.GRANDIS 
 

3.REVIEW OF LITERATURE 
Thnaian Althnaian et al reported the total of 20 rats was divided into four equal groups to 

study the hepatoprotective effect of camel milk against carbon tetrachloride toxicity. Rats of the 

first group and second groups were injected i/p with paraffin oil and drank either tap water 

(control 1) or camel's milk (control 2), respectively. Rats of the third and fourth groups were 

injected i/p with CCl and drank either tap water or camel's 4 milk, respectively. At the end of the 

experiment (5 weeks), liver samples were collected from each group and liver tissues were cut 

into small pieces and immersed in neutral buffered formalin 10% for histopathology. In addition, 

blood samples were collected and the harvested sera were used for determination of liver injuries 

biomarkers enzymes. The present findings revealed that a great amount of mononuclear cells 

infiltration, necrotic cells and few fibroblasts were observed in liver of CCl4 group. The liver of 

carbon tetra chloride-intoxicated rats and treated with camel milk exhibited clear hepatic 

recovery characterized by a complete regeneration of hepatocytes and the hepatic tissue appeared 

more or less normal in most cases. CCl4 challenge elevated serum alanine and aspartate 

aminotransferase but these effects were prevented by the treatment of rats with camel milk. The 

present study concluded that camel milk treatment may play a protective role by improving the 

changes in histological structure against CCl4-induced liver damages and enhancing liver 

enzyme activities in rats.21 

Dandopani Chatterjee et al evaluated  The antitumor activity of the chloroform and 

ethanol extracts of Cuscuta reflexa was evaluated against Ehrlich ascites carcinoma (EAC) tumor 

in mice at doses of 200 and 400 mg/kg body weight orally, respectively, while acute oral toxicity 

studies were performed to determine the safety of the extracts. Briefly, the EAC cells were 

injected (i.p.) into ninty six mice (divided into 6 numerically equal groups), and after a one-day  
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incubation period, the extracts were administered to the mice daily for 16 days. On day 

21, six animals in each group were sacrificed for observation of antitumor activity and the 

remaining animals were observed to determine host the life span. Antitumor effect was 

determined by evaluating tumor volume, viable and nonviable tumor cell count and 

hematological parameters of the host. The standard antitumor used was 5-fluorouracil. The 

results suggest that the chloroform and ethanol extracts of C. reflexa exhibit significant antitumor 

activity in EAC-bearing mice that is comparable to that of the reference standard, 5- 

fluorouracil.22 

Venu Gopal et al evaluated  The methanol extract of Diospyros peregrina (Ebenaceae) 

bark (MEDP) were evaluated for antitumor activity against Ehrlich ascites carcinoma (EAC)-

bearing swiss albino mice. The extract was administered at the doses of 200 and 400 mg/kg body 

weight per day for 14 days after 24 h of tumor inoculation. After the last dose and 18 h fasting, 

the mice were sacrificed. The present study deals with the effect of MEDP on the growth of 

transplantable murine tumor, life span of EAC-bearing hosts and hematological profile MEDP 

caused significant (P < 0.01) decrease in tumor volume, packed cell volume, and viable cell 

count; and it prolonged the life span of EAC-tumor bearing mice. Hematological profile 

converted to more or less normal levels in extract-treated mice. The results indicate that MEDP 

exhibited significant antitumor activity in EAC-bearing mice.23 

F. Missoun et al reported that Lead is one of the environmental pollutants that can threat 

the life of living creatures in many ways. This study was carried out to investigate the effect of 

lead exposure on kidney function. Fourteen male Wistar rats were divided into 2 groups; group 1 

was given a tap water diet and group 2 was given 1000 ppm lead acetate in drinking water for 8 

weeks. Lead concentration in blood was determined by atomic absorption. The results showed an  
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increase of calcium in blood. The same happened for phosphaturia and calcium in rats 

administered with Pb compared to control group. The increase of these parameters would 

indicate a renal deficiency which is confirmed by a decrease of creatinine and urea in urine 

samples and presence of calcium oxalate dihydrate crystals observed in samples of urine of 

exposed rats. All lead-treated rats in the present study have shown intranuclear inclusion bodies 

in kidney proximal tubular. The determination of the concentration of lead in the blood shows 

that this factor increases among treated rats. In conclusion, lead administered by oral route 

causes a renal deficiency to the rats.24 

Naovarat tarasub et al reported that the rats were treated once daily by oral gavage for 

five days and divided into four groups of 8 rats each: control, Cd acetate 200 mg/kg BW, 

curcumin 250 mg/kg BW and pre-treatment with curcumin 250 mg/kg BW for one hour before 

administration with Cd acetate 200 mg/kg BW. After 24 h of the last treatment, we examined the 

level of lipid peroxidation (measured as malondialdehyde, MDA), reduced glutathione (GSH) 

and histological changes at the light microscopic level in renal tissues. The results showed that 

Cd treatment increased significantly renal lipid peroxidation (p < 0.01), which was associated 

with increased significantly reduced GSH levels (p < 0.01). In addition, the hydropic swelling 

and zhypertrophy of proximal tubular cells in renal cortex was also observed by Cd treatment. 

The pretreatment with curcumin led to an improvement in both biochemical and histological 

alterations induced by Cd. A slight but not significant reduction of MDA content in renal tissue 

was observed in curcumin pretreated rats as compared with the Cd treated group. Interestingly, 

the reduced GSH levels was significantly reduced (p < 0.01) in curcumin pretreated rats when 

compared with those of Cdtreated group. In parallel, the administration of curcumin to Cd treated 

rats resulted in the improvement of proximal tubular cells. These results were indicated that Cd 
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caused renal toxicity by inducing lipid peroxidation and morphological alterations. In 

conclusion, these results suggest that curcumin partially protect against Cd-induced 

nephrotoxicity.25 

Richard A. et al reported that A novel scoring function to estimate protein-ligand binding 

affinities has been developed and implemented as the Glide 4.0 XP scoring function and docking 

protocol. In addition to unique water desolvation energy terms, protein-ligand structural motifs 

leading to enhanced binding affinity are included: (1) hydrophobic enclosure where groups of 

lipophilic ligand atoms are enclosed on opposite faces by lipophilic protein atoms, (2) neutral-

neutral single or correlated hydrogen bonds in a hydrophobically enclosed environment, and (3) 

five categories of charged-charged hydrogen bonds. The XP scoring function and docking 

protocol have been developed to reproduce experimental binding affinities for a set of 198 

complexes (RMSDs of 2.26 and 1.73 kcal/mol over all and well-docked ligands, respectively) 

and to yield quality enrichments for a set of fifteen screens of pharmaceutical importance. 

Enrichment results demonstrate the importance of the novel XP molecular recognition and water 

scoring in separating active and inactive ligands and avoiding false positives.26 

Nancy Dewi Yuliana et al reported  Orthosiphon stamineus Benth. (Orthosiphon 

grandiflora Bold, or Chlerodendratus spicatus Thumb.) is an Indonesian medicinal herb 

traditionally used for various diseases such as hypertension, diabetes, and kidney stones. It is 

also used as one of ingredients of commercial slimming preparation. Despite the importance of 

these activities, there are very few studies reported. One of the targets for developing anti-obesity 

drugs is the adenosine A1 receptor. Antagonists of this receptor have been reported to associate 

with lipolytic activity, diuretic activity, and glucose tolerance improvement. A bioassay guided 

fractionation of a methanol-water extract of Orthosiphon stamineus leaves using the adenosine  
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A1 receptor binding assay resulted in the isolation of seven methoxy flavonoids as active 

ligands with Ki values in the micromolar range. The Hill slope values are not significantly 

different from unity (within 0.9 – 1.4), which indicates the antagonist effect to A1-R. The results 

of this study thus provide evidence for the traditional use of Orthosiphon stamineus as diuretic or 

lipolytic agent as it may affect body weight, and the diuretic effect might be connected with the 

use to treat kidney stones.27 

Arshad Hussain et al reported the aim of the present research was focused on 

investigating the antibacterial and preliminary phytochemical properties of Coccinia indica 

(W.A.) via in vitro approach. The aqueous and organic solvent (Petroleum ether, chloroform and 

ethanol) extracts from the leaves of Coccinia indica (Cucurbitaceae) were tested against 

Enterobacter aerogenes, Pseudomonas aeruginosa, Staphylococcus epidermidis, Bacillus 

subtilis and Salmonella typhimurium by agar well diffusion method and broth dilution method. 

Results showed promising antibacterial activity against the bacteria tested. Among these, ethanol 

and aqueous extracts were found to have a more potent inhibitory effect comparing with the 

other extracts. Which prove the potentiality of the plant extracts for the treatment of various skin 

and gastrointestinal infections in humans.28  

Prashant Tiwari et al reported that the  Plants are a source of large amount of drugs 

comprising to different groups such asantispasmodics, emetics, anti-cancer, antimicrobials etc. A 

large number of the plants areclaimed to possess the antibiotic properties in the traditional 

system and are also usedextensively by the tribal people worldwide. It is now believed that 

nature has given the cure ofevery disease in one way or another. Plants have been known to 

relieve various diseases inAyurveda. Therefore, the researchers today are emphasizing on 

evaluation andcharacterization of various plants and plant constituents against a number of  
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diseases basedon their traditional claims of the plants given in Ayurveda. Extraction of 

the bioactive plantconstituents has always been a challenging task for the researchers. In this 

present review, an attempt has been made to give an overview of certain extractants and 

extraction processes with their advantages and disadvantages.29 

Carlos Martínez-Salgado et al evaluated that the  Aminoglycoside antibiotics are the most 

commonly used antibiotics worldwide in the treatment of Gram-negative bacterial infections. 

However, aminoglycosides induce nephrotoxicity in 10–20% of therapeutic courses. 

Aminoglycoside-induced nephrotoxicity is characterized by slow rises in serum creatinine, 

tubular necrosis and marked decreases in glomerular filtration rate and in the ultrafiltration 

coefficient. Regulation of the ultrafiltration coefficient depends on the activity of intraglomerular 

mesangial cells. The mechanisms responsible for tubular nephrotoxicity of aminoglycosides have 

been intensively reviewed previously, but glomerular toxicity has received less attention. The 

purpose of this review is to critically assess the published literature regarding the toxic 

mechanisms of action of aminoglycosides on renal glomeruli and mesangial cells. The main goal 

of this review is to provide an actualized and mechanistic vision of pathways involved in 

glomerular toxic effects of aminoglycosides.30 

Javier Inserte  et al reported that the Portal hypertension induces neuroendocrine 

activation and a hyperkinetic circulation state. This study investigated the consequences of portal 

hypertension on heart structure and function. Intrahepatic portal hypertension was induced in 

male Sprague-Dawley rats by chronic bile duct ligation (CBDL). Six weeks later, CBDL rats 

showed higher plasma angiotensin-II and endothelin- 1 (P < .01), 56% reduction in peripheral 

resistance and 73% reduction in pulmonary resistance (P<.01), 87% increase in cardiac index 

and 30% increase in heart weight (P<.01), and increased myocardial nitric oxide (NO) synthesis.  
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In CBDL rats, macroscopic analysis demonstrated a 30% (P < .01) increase in cross-

sectional area of the left ventricular (LV) wall without changes in the LV cavity or in the right 

ventricle (RV). Histomorphometric analysis revealed increased cell width (12%, P < .01) of 

cardiomyocytes from the LV of CBDL rats, but no differences in myocardial collagen content. 

Myocytes isolated from the LV were wider (12%) and longer (8%) than right ventricular 

myocytes (P < .01) in CBDL rats but not in controls. CBDL rats showed an increased expression 

of ANF and CK-B genes (P<.01). Isolated perfused CBDL hearts showed pressure/end-diastolic 

pressure curves and response to isoproterenol identical to sham hearts, although generated wall 

tension was reduced because of the increased wall thickness. Coronary resistance was markedly 

reduced. This reduction was abolished by inhibition of NO synthesis withN-nitro-L-arginine. 

Expression of eNOS was increased in CBDL hearts. In conclusion, portal hypertension 

associated to biliary cirrhosis induces marked LV hypertrophy and increased myocardial NO 

synthesis without detectable fibrosis or functional impairment.31 

Arafat et al., 2008 evaluated the scientific evidence for the traditional use of O.stamineus 

in the treatment of kidney stones and gout. O.stamineus appears to enhance the activity of 

adenosine-A receptor antagonists, and in turn stimulate the kidney for excessive flow of urine 

and thus sodium and other ions excretion. Similarly, another study reported that O. stamineus 

reduces levels of uric acid in rodents.32 

Yam et al., 2009 evaluated A recent study reported another remarkable property of O. 

stamineus. Researchers chemically induced body temperature in experimental rodents then 

treated them O. stamineus. The extract significantly lowered the hyperthermia. The effect was 

observed within 4 h of the treatment. The fever-reducing efficacy of O. stamineus was 

comparable with that of standard drug acetaminophen.33 
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Chun-Hoong et al., 2010; Chen et al., 1989 reported the antimicrobial against Vibrio 

parahaemolyticus, Streptococcus mutans, and antioxidant activities of O. stamineus. Several 

different extracts of the O. stamineus were tested for antimicrobial and antioxidant activities 

against selected food-borne bacteria in vitro. Whole O. stamineus plants (powdered) were 

extracted using various concentrations (0%, 25%, 50%, 75%, and 100%) of methanol. O. 

stamineus extracted with 50% methanol, 75% methanol and fraction 5 of a 50% methanolic 

extract demonstrated inhibitory activity against Vibrio parahaemolyticus.34 

Sriplang et al., 2007 investigated the effects of O. stamineus on plasma glucose 

concentration and lipid profile in normal and streptozotocin-induced diabetic rats. After repeated 

daily oral administrations of the extract for 14 days, the extract significantly reduced plasma 

glucose concentration in diabetic rats at days 7 and 14. By the end of the study, plasma 

triglyceride concentration was lower in the extract-treated diabetic rats than untreated ones. 

Furthermore, plasma HDL-cholesterol concentration was significantly increased in diabetic rats 

treated with the extract. In perfused rat pancreas, the extract did not increase insulin secretion in 

the presence of 5.5 mM glucose, but 100 g/ml extract potentiated glucose-induced insulin 

secretion. These findings suggested that O. stamineus is effective for alleviating hyperglycemia 

and improving lipid profile in diabetic rats.35 

          Englert J et al., 1992 evaluated an aqueous extract of Orthosiphonis folium, given orally, 

enhances considerably ion excretion in rat to a level comparable to that obtained with 

furosemide. No aqueretic action is observed. The increased ion excretion is not due to the 

potassium content of the starting material.36,37 

            Beaux D et al., 1999 evaluated   Aqueous extracts of Sambucus nigra and Arctostaphylos 

uva-ursi and hydroalcohol extracts of Orthosiphon stamineus and Hieracium pilosella were  
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tested for their diuretic activities in rats; pharmacological evaluation revealed that they led to an 

increase in urine flow. Urinary sodium excretion in rats was increased with O. stamineus and S. 

nigra.38 

A.Sivaraj et al., 2011 evaluated that The Coccinia grandis plant was used for testing their 

antibacterial activity and showed high activity against those organisms such as S.aureus, 

B.cereus, and K.pneumoniae. These indicate that the herbal preparations could be used for 

preventing and treat the diseases caused by those selected organisms.39 

M. A. A. K.Munasinghe et al., 2011 indicated that raw Ken (Coccinia grandis) leaves 

lowered the postprandial blood sugar levels proving the herb improving the glucose tolerance. 

Mechanism of action by which the glucose tolerance was improved is to be studied by further 

research. This can happen at various steps which results in the increased glucose tolerance. 

Reduction of sugar absorption from the gut, increased insulin production from the pancreas, 

reduction of release of glucose from the liver, increasing glucose uptake by fat and muscle cells 

are probable mechanisms which may be involved. Some studies have suggested that suppression 

of glucose-6-phosphatase increases the activity of glycogen syntheses and it is partly responsible 

for this.40 

S.V Deshpande  et al., 2011 evaluated  Aqueous extract of leaves of the  Coccinia 

grandis showed also more or less significant inhibition of formaldehyde induced edema in early 

phases while significant inhibition at later phases. Aqueous extract of leaves showed more 

significant percentage inhibition of paw edema than aqueous extract of stem and standard, used 

as indomethacin. Acute inflammation induced by formaldehyde results from cell damage, which 

provokes the production of endogenous mediators, such as, histamine, serotonin, prostaglandins, 

and bradykinin. It is well known that inhibition of edema induced by formalin in rats is one of  
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the most suitable test procedures to screen antiarthritic and anti-inflammatory agents as it 

closely resembles human arthritis. Arthritis induced by formalin is a model used for the 

evaluation of an agent with probable antiproliferative activity. As some of the above fractions 

significantly inhibited this model of inflammation they can be thought to possess 

antiproliferative and antiarthritic activities similar to indomethacine, a cyclooxygenase 

inhibitor.41       

Mohammed Ibrahim et al reported the dried powder of Boswellia Serrata was extracted 

successively with different solvent systems and concentrated in vacuum. Primary rat hepatocyte 

monolayer cultures were used for in vitro studies. In vivo, the hepatoprotective capacity of the 

extracts of the Boswellia Serrata was analyzed in liver injured Paracetamol treated male rats. In 

vitro: primary hepatocytes monolayer cultures were treated with paracetamol and extracts of 

Boswellia Serrata. A protective activity could be demonstrated in the paracetamol damaged 

primary monolayer culture. In vivo: extracts of Boswellia Serrata were found to have protective 

properties in rats with paracetamol induced liver damage as compared from serum marker 

enzyme activities.  The extracts of Boswellia Serrata do have a hepatoprotective activity both in 

vitro on primary hepatocytes cultures and in vivo in a rat model of paracetamol mediated liver 

injury.42       

   Leaves of this plant   reported the presence of Methoxylated Flavones, namely 

Sinensetin, Eupatorin from the leaves of Orthosiphon stamineus.62,64,94,86 and reported the 

presence of two new Diterpenes, Orthosiphols D  and E , Rosmarinic acid, Sinensetin, 

Scutellarein tetramethyl ether, Salvigenin, Orthosiphols A and B  from the leaves of Orthosiphon 

stamineus.43,44,45,46,47 
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Qudrat-i-Khuda M, Khaleque KA  et al reported the presence of aerial parts of C. grandis 

contain Heptacosane, Cephalandrol, tritriacontane, β-sitosterol  alkaloids Cephalandrine α and 

β.48,49,50,51 

Amrit Pal Singh et al reported the animal models are pivotal for understanding the 

characteristics of acute renal failure (ARF) and development of effective therapy for its optimal 

management. Since the etiology for induction of renal failure is multifold, therefore, a large 

number of animal models have been developed to mimic the clinical conditions of renal failure. 

Glycerol-induced renal failure closely mimics the rhabdomyolysis; ischemia-reperfusion-induced 

ARF simulate the hemodynamic changes-induced changes in renal functioning; drug-induced 

such as gentamicin, cisplatin, NSAID, ifosfamide-induced ARF mimics the renal failure due to 

clinical administration of respective drugs; uranium, potassium dichromate-induced ARF mimics 

the occupational hazard; S-(1,2-dichlorovinyl)-Lcysteine- induced ARF simulate contaminated 

water-induced renal dysfunction; sepsis-induced ARF mimics the infection-induced renal failure 

and radiocontrast-induced ARF mimics renal failure in patients during use of radiocontrast media 

at the time of cardiac catheterization. Since each animal model has been created with specific 

methodology, therefore, it is essential to describe the model in detail and consequently interpret 

the results in the context of a specific model.52 

Kundan Singh Bora1 et al reported Antioxidants have been the focus of studies for 

developing neuroprotective agents to be used in the therapy for stroke, which is an acute and 

progressive neurodegenerative disorder. Medicago sativa (MS) has a long tradition of use as 

ayurvedic and homoeopathic medicine in central nervous system disorders. The plant has been 

reported to have antioxidant, anti-inflammatory and antidiabetic effects. Therefore, the present 

study was designed to investigate the neuroprotective effect of methanol extract of MS on  
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ischemia and reperfusion-induced cerebral injury in mice. Bilateral carotid artery 

occlusion (BCAO) for 15min followed by 24-h reperfusion, resulted in significant elevation in 

infarct size, xanthine oxidase (XO) activity, superoxide anion (O•−2 ) production and 

thiobarbituric acid-reactive substance (TBARS) levels, and significant depletion in endogenous 

antioxidant [reduced glutathione (GSH), superoxide dismutase (SOD) and total tissue sulfhydryl 

(T-SH) groups] systems in mice brain. Further, BCAO led to impairment in short-term memory 

and motor coordination. Pre-treatment with MS (100 or 200 mgkg−1, p.o.) markedly reduced 

cerebral infarct size, XO, O•−2 and TBARS levels, significantly restored GSH, SOD and T-SH 

levels and attenuated impairment in short-term memory andmotor coordination.53 

Jiraporn Leanpolchareanchai et al reported that the ethanolic extract from seed kernels of 

Thai mango (MSKE) (Mangifera indica L. cv. ‘Fahlun’) (Anacardiaceae) and its major phenolic 

principle (pentagalloyl glucopyranose) exhibited dose-dependent inhibitory effects on enzymatic 

activities of phospholipase A2 (PLA2), hyaluronidase and L-amino acid oxidase (LAAO) of 

Calloselasma rhodostoma (CR) and Naja naja kaouthia (NK) venoms by in vitro tests. The anti-

hemorrhagic and anti-dermonecrotic activities of MSKE against both venoms were clearly 

supported by in vivo tests. Molecular docking studies indicated that the phenolic molecules of the 

MSKE could selectively bind to the active sites or their proximity, or modify conserved residues 

that are critical for the catalysis of PLA2, and selectively bind to the LAAO binding pocket of 

both CR and NK venoms and thereby inhibit their enzymatic activities. The results imply a 

potential use of MSKE against snake venoms54 
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4. MATERIALS AND METHODS 

4.1. PLANT PROFILE 

4.1.1. Orthosiphon stamineus 

Orthosiphon stamineus Benth is a genus of plants in the Lamiaceae family native to 

Southeast Asia. It is an herbaceous shrub which grows to a height of 1.5 m (4.9 ft). Orthosiphon 

is a popular garden plant because of its unique flower, which is white and bluish with filaments 

resembling a cat's whiskers. It is also known as  Ocimum aristatum BI and Orthosiphon 

aristatus (Blume).   

  

Fig-10. Orthosiphon stamineus Benth   

Table : 5 Taxonomical Status 
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Classification Orthosiphon stamineus 
Kingdom  Plantae 
Order  Lamiales 
Family  Lamiaceae 
Genus  Orthosiphon 
Species  O.Stamineus 
Binomial name  Orthosiphon stamineus 
Common Names Java Tea, Kidney Tea, Poonai 

Meesai, Kumis kucing, White 
Cat's Whiskers 
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Vernacular names 

English - Cat’s whiskers    

French  - The de Java 

Tamil  - Poonai meesai.   

Tongan   - Kava I Pusi 

Malaysia  - Misai Kucing  

Indonesia - Kumis Kucing and Remujung  

Thailand  - Yaa Nuat Maeo  

Plant Description 

Java Tea is a 40 to 80 cm high herb. The plant resembles Peppermint. Stem is 

quadrangular and glabrous to pubescent with crossed, opposite leaves. The leaves are about 75 

mm long, usually short-petioled, ovate-lanceolate with an irregularly coarse, roughly serrate to 

dentate (or occasionally crenate) margin. The upper surface is brownish-green, the lower surface 

gray-green with strong, protruding ribs and glandular punctate markings. The flowers usually are 

arranged in a whorl of 6 (occasionally 10) blooms. The calyx tube is short with an upright-

curved upper lip. The corolla is blue to light violet. The corolla tube is about 2 cm long with a 

broad upper lip that has 3 indentations. The lower lip is narrow and ovate-lanceolate. The 4 

stamens are blue and 2.5 to 3 cm long. The style is as long as the stamen, and the ovary has a 

disk. The fruit breaks up into 4 oval-oblong nutlets with bumpy surfaces. The herb has a weak, 

unusual smell reminiscent of a cattle pen. The taste is salty, bitter and astringent. 

Ethnomedicinal uses 55-58 

Java Tea has been shown to be a mild diuretic, kidney and bladder stones and infections 

of the urinary tract. The essential oil of the drug, which contains sesquiterpenes, is antimicrobial 

and antiphlogistic. In folk medicine, it is used for the above conditions and also for gout and 

rheumatism. 
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4.1.2. Coccinia grandis 

Coccinia grandis, ivy gourd, also known as baby watermelon, little gourd, gentleman's 

toes, tindora. It is also known as Cephalandra indica and Coccinia indica. 

 
Fig-11. Coccinia grandis (L.) Voigt 

Table 6:Taxonomical Status 

 

 

 

 

 

 

 

 

Vernacular names 

Hindi  - Kunduru 

Marathi - Tondli 

Tamil  - Kovai 

Malayalam - Kova 

Telugu  - Tondikay 

Sanskrit - Bimbika 
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Classification Coccinia grandis 
Kingdom  Plantae 
Order  Cucurbitales 
Family  Cucurbitaceae 
Genus  Coccinia 
Species  C. grandis 
Binomial name  Coccinia grandis L( Viogt) 
Common Names Kanduri, Bimbi Kundru, 

Bimbaka , Kovai,  Kundaru  
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Plant Description 

Leaves are 5-10 cm, long and broad, bright green  above, paler beneath, studded and 

sometimes rough with  papillae, palmately 5-nerved from a cordate base, often with  circular 

glands between the nerves, obtusely 5-angled or  sometimes deeply 5-lobed, the lobes broad, 

obtuse or acute,  apiculate, more or less sinuate toothed, petioles 2-3.2 cm long. Male flowers: 

Peduncles are 2-3.8cm.long and subfiliform. Calyx-tube is glabrous, broadly campanulate and 4-

5 mm. long. Corolla is 2.5 cm. long, veined, pubescent inside and glabrous outside. Female 

flowers:  Peduncles are 1.3-2.5cm long. Ovary is fusiform, glabrous and slightly ribbed. Fruits 

are fusiform-ellipsoid, slightly beaked, 2.5-5 by 1.3-2.5 cm. sized, marked when immature with 

white streaks, bright scarlet when fully ripe. Seeds are obovoid and rounded at the apex, slightly 

papillose, much compressed and yellowish grey.  The fresh root is thick, tuberous, long tapering, 

more or less tortuous with a few fibrous rootlets attached to it. Roots are flexible, soft and break 

with a fibrous fracture.  A transaction of root shows circular outline and is characteristic of 

storage type. Parenchyma is full of starch grains and thorough permeation of parenchyma with 

vascular elements is observed. The cork is composed of rows of cells. 

Ethnomedicinal uses 59,60,61, 

 Coccinia grandis is a wild cucurbitaceous medicinal plant with many 

pharmaceutical applications. As an ethnic tribal plant, it has potential therapeutic values as anti 

diabetic, anti-ulcer, anti-inflammatory, anti-oxidant and anti-tumor properties. The leaf possesses 

hypoglycemic, antihyperglycemic, antioxidant properties and is also used to treat infective 

hepatitis. The plant parts of C. grandis such as roots, leaves and fruits are used for numerous 

medicinal purposes like wound healing, ulcers, jaundice, diabetes and antipyretic. 62,63,64 
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4.2. PHYTOCHEMICAL EVALUATION 

4.2.1. Collection and Authentication of plant 

The fresh healthy plant leaves of Orthosiphon stamineus and Coccinia grandis were 

collected Irular society, Thandarai, TamilNadu, India during the month of December 2010. The 

plant was identified and authenticated by Botanical Survey of India, Coimbatore   and a voucher 

specimen has been preserved in the Department of Pharmacognosy, R.V.S. College of 

Pharmaceutical sciences, sulur, Coimbatore.  

After authentification, the fresh, healthy plant leaves of Coccinia grandis and 

Orthosiphon stamineus were properly dried in shade for 2-3weeks. It was pulverized in a 

blender, sieved and used for further studies. 

4.2.2. Preparation of the Extracts 

About 2 kg of shade dried plant leaves of orthosiphon stamineus and Coccinia grandis  

extracted in soxhlet  successively  extracted with n-hexane, chloroform, ethyl acetate and 

methanol. Each extract was evaporated  by using rotary vacuum evaporator. The extract obtained 

with each solvent was weighed and the percentage yield was calculated in terms of dried weight 

of the plant leaves. The Consistency and Colour of the extract were noted. All the solvents used 

for this work were of analytical grade.  

4.2.3. Qualitative Chemical Tests 65 

The n-hexane, chloroform, ethyl acetate, methanol extracts of the leaf powder of 

Coccinia grandis and Orthosiphon stamineus were subjected to qualitative chemical analysis. 

1. Test for alkaloids 

The extract was stirred separately with a few drops of dilute hydrochloric acid and 

filtered. The filtrate was carefully tested with different  alkaloidal reagents  

a) Mayer’s reagent 

 Treated with Mayer’s reagent (mixture of potassium  and mercuric chloride). 

Appearance of cream colour precipitate shows the presence of alkaloids 

b) Dragondroff’s reagent 

Extract is treated with Dragondroff’s reagent (Sodium nitoprusside and iodine). 

Appearance of orange colour precipitate shows the presence of alkaloids. 
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c) Hager’s reagent 

Extract is treated with Hager’s reagent (saturated aqueous solution of picric acid). 

Appearance of yellow precipitate shows the presence of alkaloids. 

d) Wagner’s reagent. 

Extract is treated with Wagner’s reagent (Iodine in Potassium iodide). Appearance of 

reddish brown precipitate shows the presence of alkaloids. 

2. Test for carbohydrates 

The minimum amount of the extracts were dissolved in 5ml of distilled water and 

filtered. The filtrate was subjected to test for carbohydrates. 

a) Molisch’s test 

It was treated with 2-3 drops of 1% alcoholic alpha naphthol and 2ml of concentrated 

sulphuric acid was added along the sides of the test tube. Formation opf violet colour ring at the 

junction of two layers confirms the presence of carbohydrates. 

b) Fehling’s test 

The filtrate was treated with 1 ml of Fehling’s A and B and heated in a boiling water bath 

for 5-10min. Appearance of reddish orange precipitate shows the presence of carbohydrates 

(reducing sugar). 

3. Test for glycosides 

a) Cardiac glycoside 

Keller-Killani test- To 2 ml of extract, glacial acetic acid, one drop 5 % ferric chloride 

and concentrated sulphuric acid were added. Formation of reddish brown colour at the junction 

of the two liquid layers indicates the presence of cardiac glycosides. 

c) Saponin glycosides 

Foam test – The extract and powder was  mixed vigorously with water. Appearance  of 

foam indicates  the presence of Saponins  

b) Anthraquinone glycosides 

Borntrager’s Test – To extract dilute sulphuric acid was added, boiled and filtered. The 

cold filtrate equal volume benzene or chloroform was added. The organic layer was separated 

and ammonia was added. Ammonical layer changed to  pink or red. 

d) Coumarin glycosides 

Methanol extract when made alkaline, shows blue or green fluorescence. 
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4. Test for phytosterol 

1gm of the methanol extract was dissolved in few drops of dry acetic acid; acetic 

anhydride (3ml) was added and few drops of concentrated sulphuric acid. Bluish green colour 

confirms the presence of phytosterol. 

5. Test for fixed oils and fats 

(a) Filter paper Test:- Various extracts was separately pressed between two filter 

papers. Appearance of oil stains on the paper indicates the presence of fixed oil. 

(b) Saponification Test:-  Few drops of 0.5N alcoholic KOH is added to a small quantity 

of extracts along with a drop of phenolphthalein. The mixture was heated for 1-2 hours. 

Formation of soap or partial neutralization of alkali indicates the presence of fixed oil and fats.  

6. Test for tannins and phenolic compounds 

Small quantity of various extracts were taken separately in water tested for the presence 

of phenolic compounds and tannins with 

(a) Dilute ferric chloride solution (5%) formation of violet colour indicates the presence 

of phenolic compounds. 

(b) 1% solution of gelatin with 10%NaCl formation of white precipitate indicates the 

presence of tannins. 

(c) 10% lead acetate solution formation of white precipitate indicates the presence of 

tannins. 

7. Test for proteins 

Various extracts were dissolved in few ml of water and treated with 

(a) Millon’s reagent gives the appearance of red colour shows the presence of proteins 

and free amino acids. 

(b) Biuret test: Equal volume of 5% solution of sodium hydroxide and 1% copper 

sulphate were added. Appearance of pink or purple colour indicates the presence of proteins and 

free amino acids. 

8. Test for gums and mucilage 

About 10ml of various extracts were added separately to 25ml of absolute alcohol with 

constant stirring and filtered. The precipitate was dried in air and examined for its swelling 

properties and for the presence of carbohydrates. 
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9. Test for flavonoids 

(a) With aqueous solution of sodium hydroxide blue to violet colour (Anthrocyanins), 

yellow colour (Flavones), yellow to orange (Flavonones). 

(b) With concentrated sulphuric acid yellowish orange colour (Anthrocyanins), orange to 

crimson colour (Flavonones). 

(c) Shinoda’s test – the extracts were dissolved in alcohol, to that a piece of magnesium 

and followed by concentrated hydrochloric acid was added drop wise and heated. Appearance of 

magenta colour shows the presence of flavonoids. 

10. Test for terpenoids 

Noller’s test: The substance was warmed with thionyl chloride and Tin. Pink color 

indicates the presence of triterpenoids. 

11. Test for steroids 

Libermann – Burchard Reaction: 2 ml extract was mixed with chloroform. To this 1-2 

ml acetic anhydride and 2 drops concentrated sulphuric acid were added from the side of test 

tube. First red, then blue and finally green colour appears. 

4.2.4. Thin Layer Chromatography of methanol extracts of Orthosiphon stamineus and   

Coccinia grandis 

Of the various methods of separating and isolating plant constituents, thin layer 

chromatography (TLC) is one of the most powerful techniques used for the separation, 

identification and estimation of single or mixture of components present in various extracts. 

Mechanism employed in this reliable technique is adsorption in which solute adsorbs on the 

stationary phase according to its affinity. Substances are separated by differential migration that 

occurs when a solvent flows along the thin layer of stationary phase. The substance which is 

having more affinity towards mobile phase moves faster when compared to the substance which 

has less affinity leading to the separation of the compounds. 

TLC Plates 

Precoated silica gel on aluminium plates were used as a stationary phase. 

Sample application 

The extracts to be analyzed were diluted with respective solvents and then spotted with 

help of capillary tube just 2 cm above its bottom. 
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Selection of mobile phase 

Solvent mixture was selected on the basis of the phytoconstituents present in each extract. 

Solvents were analyzed as its order of increasing polarity. Several mobile phases were tried for 

the separation of maximum components. After several trials, the best solvent system was 

selected which showed good separation with maximum number of components. 

Solvent system 

Methanol: Ethyl acetate: Water (6:3:1) 

Rf values were noted down for each selected extracts after elution by using different 

detecting agents such as Dragondroff’s, Ninhydrin, Libermann Burchard, concentrated sulphuric 

acid and ferric chloride. 

4.2.5. High Performance Thin Layer Chromatography of methanol extracts of Orthosiphon 

stamineus and   Coccinia grandis 

HPTLC method is a modern sophisticated and automated separation technique derived 

from TLC. Pre-coated HPTLC graded plates and auto sampler was used to achieve precision, 

sensitive, significant separation both qualitatively and quantitatively. High performance thin 

layer chromatography (HPTLC) is a valuable quality assessment tool for the evaluation of 

botanical materials efficiently and cost effectively. HPTLC method offers high degree of 

selectivity, sensitivity and rapidity combined with single-step sample preparation. In addition it 

is a reliable method for the quantization of nanograms level of samples. Thus this method can be 

conveniently adopted for routine quality control analysis. It provides chromatographic 

fingerprint of phytochemicals which is suitable for confirming the identity and purity of 

medicinal plant raw materials. 

Basic steps involved in HPTLC 

Extracts used             :  Methanol 

Application mode      :  CAMAG Linomet IV. 

Development mode   :  CAMAG Twin Trough chamber. 

Sample application 

The samples were dissolved in same solvent and 10µl quantity of sample was applied on 

the HPTLC silica merk 60F 254 graded plate sized 6cm x 10 cm as narrow bands using CAMAG 

Linomat 5 injector. 
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Chromatogram Development 

It was carried out in CAMAG Twin Trough chambers. Sample elution was carried out 

according to the adsorption capability of the component to be analyzed. After elution, plates 

were taken out of the chamber and dried. 

Scanning 

Plates were scanned under UV at 254nm. The data’s obtained from scanning were 

brought into integration through CAMAG software. Chromatographic finger print was developed 

for the detection of phytoconstituents present in each extract and Rf values were tabulated. 

Mobile Phase 

n-Butanol(4): Water(5): Acetic acid(1). 
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4.3. INVITRO FREE RADICAL SCAVENGING ACTIVITY 

4.3.1. DPPH Radical Scavenging Activity 66 

Free radical scavenging effect was estimated according to the method of Blois (1958)67 as 

modified by Zhu et.al., (2002).68 Briefly, a 1mM solution of DPPH radical solution in methanol 

was prepared, and then 1mL of this solution was mixed with different concentrations of 

methanolic extract; the mixture was then vortexed vigorously and left for 30 min at room 

temperature in the dark and the absorbance was measured at 517 nm with a spectrophotometer 

and is calculated.69  

 DPPH Scavenging activity % = [(Control Absorbance – Extract Absorbance)/Control 

Absorbance] x 100.  

For control 1.0 mL of methanol was added to 1mL of 1mM solution of DPPH radical 

solution and the rest of the procedures remain the same. 

4.3.2. Superoxide Radical Scavenging Assay 70,71,72 

The superoxide radical scavenging activity of the extracts was measured according to the 

literature method and  containing PMS (0.1 mmol/L), NADH (1 mmol/L), NBT (1 mmol/L) in 

phosphate buffer (0.1 mol/L, pH 7.4) with different concentrations of the extract was incubated 

at room temperature for 5 min and the color was read at 560 nm against a blank. The scavenging 

effect was calculated against the control 

4.3.3. Nitric Oxide Radical Inhibition Assay 73,74 

Nitric oxide generated from sodium nitroprusside in aqueous solution at physiological pH 

interacts with oxygen to produce nitrite ions which were measured by Griess reaction. The 

reaction mixture (3ml) containing sodium nitropruside (10mM) in phosphate buffered saline 

(PBS) and the varying concentrations of extract and control were incubated in water both at 25oC 

for 30 minutes. After incubation, 1.5ml mixture were removed and 1.5 of Griess reagent was 

then added. The absorbance of the chromophore formed was evaluated using spectrophotometer 

at 546nm. 

NO Scavenging activity % = [(Control Absorbance – Extract Absorbance)/Control 

Absorbance] x 100. 

 For control 1.0 mL of buffer was added to 3mL of 10mM sodium nitropruside and the 

rest of the procedures remain the same.  
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4.4. ACUTE TOXICITY STUDY 

Pharmacological screening is essential to evaluate the efficacy and potency of the plant 
drug. Methanolic extract was selected for the pharmacological screening based on the 
preliminary phytochemical studies and invitro studies 
4.4.1. Plant extract 

Methanolic extract of leaves of Orthosiphon stamineus and Coccinia grandis 
4.4.2. Experimental animals 

Adult male Wister rats weighing 100-150g were obtained from R.V.S. College of 
Pharmaceutical Sciences, Sulur, Coimbatore. They were maintained at standard housing 
conditions and fed with commercial diet and provided with water and libitum during the 
experiment. The institutional animal ethics committee (Reg.no 1012/C/06/CPCSEA) permitted 
the study. The animals were kept in clean and dry polycarbonate cages and maintained in a well 
ventilated animal house with 12hrs light – 12 hrs dark cycle.  
4.4.3. Acute toxic class method 75,76 

Acute toxicity study was done according to OECD guidelines 423 (Organization of 
Economic Co-Operation and Development). It is a procedure with three animals of single sex per 
step. Based on the mortality and morbidity status of the animal, average of 2-4 steps  necessary 
to allow decision  on the test substance. The procedure is to fix a minimal number of animals, 
which allows acceptable database scientific conclusion. The method uses different doses (5, 50, 
500, 2000mg/kg body weight)  
Procedure 

Three healthy, Wistar Albino rats weighing 150-200gms were selected for the study. The 
rats were fasted over-night and provided with water ad libitum. Following the period of fasting, 
the animals were treated with the methanolic extract at the dose of 2000mg/kg body weight, 
orally. As most of the crude extracts possess LD50 value more than 2000mg/kg body weight and 
this was used as starting dose. After oral administration, the rats were observed  for 24hrs to 
access mortality and to observe any changes in the autonomic or behavioral responses viz. 
aggressiveness, alertness, irritability, spontaneous activity, corneal reflex, tremor, salvation, 
urination, convulsion and respiration etc. The rats were observed regularly for 14 days to note 
the mortality or toxic symptoms. Since there was no death as per the guidelines, the study was 
repeated with the same dose to confirm the results. 
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4.5 .PHARMACOLOGICAL SCREENING 

4.5.1. SCREENING OF NEPHROPROTECTIVE ACTIVITY 

4.5.1.1. ACUTE RENAL FAILURE77,78 

4.5.1.1.1. GENTAMICIN INDUCED TUBULOPATHY 

Gentamicin (GM) is an antibiotic widely used in treating severe gram-negative infections.  

It is a nephrotoxic antibiotic, which causes acute tubular necrosis leads to tubulopathy. 

Nephrotoxicity is induced in the animals by intraperitoneal injection of 80 mg/kg/day of 

gentamicin for 7 days. This is the model for human tubulopathy in kidney.79,80,81 

Experimental Design 

Group I Animals were administered with equivalent volumes of 0.1 ml i.p of normal saline 

(0.9% w/v NaCl) for 9 days. 

Group II Animals were received 80 mg/kg/day i.p of Gentamicin for 9 days to induce 

nephrotoxicity. 

Group III &IV   Animals were received 80 mg/kg/day i.p of Gentamicin for 9 days to induce 

nephrotoxicity and 100 mg/kg and 200mg/kg Orthosiphon stamineus  methanol (OSM) extracts 

were  given  to the animals from 10th to 19th day of study. 

Group V&VI Animals were received 80 mg/kg/day i.p of Gentamicin for 9 days to induce 

nephrotoxicity and 100 mg/kg and 200 mg/kg Coccinia grandis methanol (CGM) extracts were 

given to the animals from 10th to 19th day of study. 

Group VII&VIII Animals were received 80 mg/kg/day i.p of Gentamicin for 9 days to induce 

nephrotoxicity and 10 mg/kg and 20 mg/kg Orthosiphon stamineus fraction (OSF) were given to 

the animals from 10th to 19th day of study 

Group IX&X Animals were received 80 mg/kg/day i.p of Gentamicin for 9 days to induce 

nephrotoxicity and 10 mg/kg and 20 mg/kg Coccinia grandis fraction (CGF) were given to the 

animals from 10th to 19th day of study. 

Group XI Animals were received 80 mg/kg/day i.p of Gentamicin for 9 days to induce 

nephrotoxicity and 200 mg/kg of OSM and CGM (1:1) were given to the animals from 10th to 

19th day of study. 

Group XII   Animals were received 80 mg/kg/day i.p of Gentamicin for 9 days to induce 

nephrotoxicity and 20 mg/kg of OSF and CGF (1:1) were given to the animals from 10th to 19th 

day of study. 
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4.5.1.1.2. CISPLATIN INDUCED RENAL TUBULAR ACIDOSIS 

Nephrotoxicity is one of the main side effect caused by cisplatin a widely used anti 

neoplastic agent administered to treat a variety of cancers such as ovarian, testicular, bladder, 

neck and uterine  cervix carcinomas. However, side effects in normal tissues and organs, 

nephrotoxicity in the kidneys, limit the use of drug cisplatin and related platinum-derived  

therapeutics. A single dose of cisplatin (16mg/kg bwt) injected i.p. produces  renal tubular 

acidosis.82,83 

Experimental Design 

                     12 groups of six animals were used to study the effect of OS methanol leaf extract 

on cisplatin induced renal toxicity and changes in renal function. 

Group I Received 0.5 ml saline (i.p) served as a control. 

Group II Received a single dose of cisplatin (16mg/kg body wt.,i.p) 

Groups III&IV Received OSM (100mg/kg and 200mg/kg body wt P.O) 1 hr before the cisplatin 

injection (16mg/kg body wt.,i.p.) 

Groups V&VI Received CGM (100mg/kg and 200mg/kg body wt P.O) 1 hr before the cisplatin 

injection (16mg/kg body wt.,i.p.) 

Groups VII&VIII Received OSF (10mg/kg and 20mg/kg body wt P.O) 1 hr before the cisplatin 

injection (16mg/kg body wt.,i.p.) 

Groups IX&X Received CGF (10mg/kg and 20mg/kg body wt P.O) 1 hr before the cisplatin 

injection (16mg/kg body wt.,i.p.) 

Group XI Received OSM and CGM (100mg/kg body wt P.O) and Coccinia grandis (100mg/kg 

body wt P.O) (1:1) 1 hr before the cisplatin injection (16mg/kg body w.,ti.p.) 

Group XII Received OSF and CGF (10mg/kg body wt P.O) and Orthosiphon stamineus 

fractions  (10mg/kg body wt P.O) (1:1) 1 hr before the cisplatin injection (16mg/kg body wt.,i.p.) 

4.5.1.1.3. LEAD ACETATE AND CADMIUM CHLORIDE INDUCED RENAL 

ISCHEMIA 

Cadmium is a common nephrotoxic agent in food and tobacco .Other major sources of 

cadmium are cereals, vegetables and shell fish. Cadmium mainly accumulates in the kidneys and 

liver. Cadmium accumulates in the renal cortex and induces tubular toxicity. Lead (Pb) is a 

poisonous metal, which is ubiquitous in both organic (Tetraethyl lead) and inorganic (lead  

53 



 

HEPATO AND NEPHRO PROTECTIVE ACTIVITY OF O.STAMINEUS &C.GRANDIS 
 

acetate, lead chloride) forms in environment. Lead poisoning is involved in the structural 

and functional abnormalities of multiple organ systems. This is the model for renal ischemia. 

Lead is a non-threshold multi-targeted toxicant that causes alterations in different organs of the 

body, including the kidney. The absorbed lead is conjugated in the liver and transported to the 

kidney, and the small quantity is excreted in urine and the remaining accumulates in different 

body organs and interferes with their functions, the kidney as a target site for lead toxicity. 

Nephrotoxicity is induced in the animals by  single oral dose of 50mg/kg/day of cadmium 

chloride and Lead acetate which causes renal ischemia.84,85,86 

Experimental Design 

Six Rats per group were taken and treated with CdCl2, Lead acetate and Orthosiphon 

stamineus. The dose protocol was as follows- 

 Cadmium Chloride 

Group-I Control group, treated with only vehicle (water) for a day. 

Group-II Experimental batch, administered CdCl2 50mg/kg/animal orally for a day. 

Group-III and IV Experimental batch pre-treated with OSM 100mg and 200mg /day orally for 

15 days and on the16th day a single oral dose of CdCl2 50mg/kg/day/ animal was administered. 

Group-V and VI Experimental batch, pre-treated with CGM 100 and 200mg/day orally for 15 

days and on the16th day a single oral dose of CdCl2 50mg/kg/day was administered. 

Group-VII and VIII Experimental batch, pre-treated with CGF 10mg/kg and 20mg/kg orally 

for 15 days and on the16th day a single oral dose of CdCl2 50mg/kg/day was administered. 

Group-IX and X Experimental batch, pre-treated with OSF 10mg/kg and 20mg/kg orally for 15 

days and on the16th day a single oral dose of CdCl2 50mg/kg/day was administered. 

Group-XI Experimental batch, pre-treated with OSM 100mg/kg and CGM 100mg/kg (1:1) 

orally for 15 days and on the16th day a single oral dose of CdCl2 50mg/kg/day was 

administered. 

Group-XII Experimental batch, pre-treated with OSF and CGF (1:1) (10mg/kg body wt P.O) 

orally for 15 days and on the16th day a single oral dose of CdCl2 50mg/kg/day/ animal was 

administered. 

Lead Acetate 

Group I Control group treated with intra peritoneal (i.p.) injection of lead acetate ( 8 mg/kg ) for 

21 days. 
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Group II Experimental batch, administered lead acetate 8mg/kg/day orally for a day. 

Group III and IV Experimental batch, pre-treated with OSM 100 and 200 mg/animal/day for 21 

days 

Group V and VI Experimental batch, pre-treated with CGM  100 and 200 mg/day for 21 days. 

Group-VII and VIII Experimental batch, pre-treated with OSF 10mg/kg and 20mg/kg orally for 

21 days  

Group-IX and X Experimental batch, pre-treated with CGF 10mg/kg and 20 mg/kg orally for 

21 days  

Group XI Pre-treated with 100 mg/kg of CGM and OSM 100mg/kg (1:1) for 21 days. 

Group XI   pretreated with 20mg/kg of flavonoids of CIF and OSF (1:1) for 21 days 

                An hour after the treatment with OSM, CGM. OSF and CGF treated groups were intra 

peritoneally injected with lead acetate (8 mg/kg) for 21 days. 

4.5.1.2. CHRONIC RENAL FAILURE 

4.5.1.2.1. STREPTOZOTOCIN INDUCED DIABETIC NEPHROPATHY 

(KIMMELSTIEL -WILSON SYNDROME) 

Diabetes is a chronic diseaseand it cannot be completely cured and may patients develop 

complications if it is not treated properly. The most complication of diabetes is nephropathy, 

which causes 14% of all deaths in diabetic patients. Diabetic nephropathy is characterized by 

glomerular hypertrophy, thickening of tubular basement membranes, increased amounts of 

extracellular matrix (ECM) in the mesangium, and increased glomerular permeability. The animals 

will be fed high fat diet (HFD), once a day for 2 weeks followed by i.p injection of Streptozocin 

(35 mg/kg) dissolved in 1M/lit citrate buffer (pH 4.4) after overnight fasting. The rats with non 

fasting plasma glucose level of >300 mg/dl will be considered diabetic and will be used for 

study.87-90 

Experimental Design 

Group I Animals were administered with equivalent volumes of 0.1 ml i.p of normal saline 

(0.9% w/v NaCl) for 14 days. 

Group II Animals were received Streptozocin 35 mg/kg for 14 days to induce nephrotoxicity. 

Group III &IV   Animals were received Streptozocin 35 mg/kg for 14 days to induce 

nephrotoxicity and 100 mg/kg and 200mg/kg OSM were given to the animals for next 14 days. 

Group V&VI Animals were received Streptozocin 35 mg/kg for 14 days to induce  
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nephrotoxicity and 100 mg/kg and 200 mg/kg CGM were given to the animals for next 14 days. 

Group VII&VIII Animals were received Streptozocin 35 mg/kg for 14 days to induce 

nephrotoxicity and 10 mg/kg and 20 mg/kg OSF were given to the animals for next 14 days.   

Group IX&X Animals were received Streptozocin 35 mg/kg for 14 days to induce 

nephrotoxicity and 10 mg/kg and 20 mg/kg CGF were given to the animals for next 14 days.   

Group XI Animals were received Streptozocin 35 mg/kg for 14 days to induce nephrotoxicity 

and 200 mg/kg of OSM and CGM (1:1) were given to the animals for next 14 days. 

Group XII   Animals were received Streptozocin 35 mg/kg for 14 days to induce nephrotoxicity 

and 20 mg/kg of OSF and CGF (1:1) were given to the animals for next 14 days   

4.5.1.2.2.. PURAMYCIN INDUCED GLOMERULOSCLEROSIS 

This is a well-established animal  model of human minimal change nephritic syndrome 

(MCNS) the pathologic lesions  of focal segmental glomerulosclerosis (FSGS) have  been 

observed in chronic PAN nephrosis (C-PAN)  induced by repeated intraperitoneal PAN 

injections in  rats . In chronic PAN nephrosis, many mechanisms related to oxidative stress may 

contribute to podocyte injury. Glomerulosclerosis  was induced by intraperitoneal injections of 

PAN 130 mg/kg on day 1 and 60 mg/kg  on day 14 91-93 

Experimental Design 

Group I Animals were administered with equivalent volumes of 0.1 ml i.p of normal saline 

(0.9% w/v NaCl) for 17 days. 

Group II Animals were received PAN 130 mg/kg on day 1 and 60 mg/kg on day 14 to induce 

nephrotoxicity. 

Group III &IV Animals were received 130 mg/kg on day 1 and 60 mg/kg on day 14 to induce 

nephrotoxicity and 100 mg/kg   and 200mg/kg OSM were given to the animals for 14 days. 

Group V&VI Animals were received 130 mg/kg on day 1 and 60 mg/kg on day 14 to induce 

nephrotoxicity and 100 mg/kg and 200 mg/kg CGM were given to the animals for 14 days   

Group VII&VIII Animals were received 130 mg/kg on day 1 and 60 mg/kg on day 14 to induce 

nephrotoxicity and 10 mg/kg and 20 mg/kg OSF were given to the animals for 14 days   

Group IX&X Animals were received 130 mg/kg on day 1 and 60 mg/kg on day 14 to induce 

nephrotoxicity and 10 mg/kg and 20 mg/kg   CGF were given to the animals for 14 days   

Group XI Animals were received 130 mg/kg on day 1 and 60 mg/kg on day 14 to induce  
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nephrotoxicity and 200 mg/kg of OSM and CGM (1:1) were given to the animals for 14 days   

Group XII   Animals were received 130 mg/kg on day 1 and 60 mg/kg on day 14 to induce 

nephrotoxicity and 20 mg/kg of OSF and CGF (1:1) were given to the animals for 14 days. 

4.5.1.2.3. CYCLOSPORINE A INDUCED RENAL INTERSTITIAL FIBROSIS 

One of the major adverse effects of long term cyclosporine A (CyA) administration is 

chronic nephrotoxicity. Cyclosporine A (CyA)-induced chronic nephrotoxicity is characterized 

by renal dysfunction and interstitial fibrosis. Early and progressive renal macrophage influx, 

correlating with latter interstitial fibrotic areas, has been associated with CyA treatment. 

Nephrotoxicity is induced by 7.5 mg/kg per day of cyclosporine is injected for 21 days  causes  

Renal  Interstitial Fibrosis.94-97 

Group I Animals were administered with equivalent volumes of 0.1 ml i.p of normal saline 

(0.9% w/v NaCl) for 21 days. 

Group II Animals were received 7.5 mg/kg of cyclosporine-A for 21 days to induce 

nephrotoxicity. 

Group III &IV   Animals were received 7.5 mg/kg of cyclosporine-A for 21 days to induce 

nephrotoxicity and 100 mg/kg   and 200mg/kg OSM were given to the animals for 21 days   

Group V&VI Animals were received 7.5 mg/kg of cyclosporine-A for 21 days to induce 

nephrotoxicity and 100 mg/kg and 200 mg/kg CGM were given to the animals for 21 days. 

Group VII&VIII Animals were received 7.5 mg/kg of cyclosporine-A for 21 days to induce 

nephrotoxicity and 10 mg/kg and 20 mg/kg and OSF were given to the animals for 21 days   

Group IX&X Animals were received 7.5 mg/kg of cyclosporine-A for 21 days to induce 

nephrotoxicity and 10 mg/kg and 20 mg/kg CGF were given to the animals for 21 days   

Group XI Animals were received 7.5 mg/kg of cyclosporine-A for 21 days to induce 

nephrotoxicity and 200 mg/kg of CGM and OSM (1:1) were given to the animals for 21 days   

Group XII Animals were received 7.5 mg/kg of cyclosporine-A for 21 days to induce 

nephrotoxicity and 20 mg/kg of CGF and OSF (1:1) were given to the animals for 21 days. 

4.5.1.3. BIOCHEMICAL ANALYSIS OF NEPHROPROTECTIVE ACTIVITY 

In all above acute and chronic failure models at the end of experimental period animals  
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were sacrificed by cervical dislocation. The blood samples were collected via retro orbital 

puncture and the serum was used for the assay of marker enzymes viz: blood urea, serum 

creatinine, serum uric acid, and serum urea nitrogen were estimated 98 

4.5.1.4. HISTOPATHOLOGY OF KIDNEY FOR NEPHROPROTECTIVE ACTIVITY 

The kidneys were sectioned longitudinally in two halves and were kept in 10% neutral 

formalin solution. Both kidneys were processed and embedded in paraffin wax and sections were 

taken using a microtome. The sections were stained with hematoxylin and eosin and were 

observed under a computerized light microsope.99-100 

4.5.1.5. STATISTICAL ANALYSIS FOR NEPHROPROTECTIVE ACTIVITY 

The results were expressed as mean ± sem of six animals from each group. The statistical 

analysis was carried out by one way analysis of variance (ANOVA) P value < 0.05 were 

considered significant. 

4.5.2 PHARMACOLOGICAL SCREENING OF HEPATOPROTECTIVE ACTIVITY 

4.5.2.1. ACUTE LIVER FAILURE 

4.5.2.1.1. PARACETAMOL INDUCED HEPATOTOXICITY 

The analgesic paracetamol causes a potentially fatal, hepatic centrilobular necrosis when 

taken in overdose. These findings indicated that paracetamol was metabolically activated by 

cytochrome P450 enzymes to a reactive metabolite that depleted glutathione (GSH) and 

covalently bound to protein. It was shown that repletion of GSH prevented the toxicity. 

Hepatotoxicity is due to its toxic metabolite is acetyl-p-benzoquinone imine (NAPQI) resulting 

in hepatic necrosis. Hepatotoxicity was induced by a single dose of administration of 

paracetamol suspension (2g/kg ,po).101-102 

Experimental Design 

Group I Control group received single daily dose of 5 % Tween 80 (5 ml/Kg; po) for 4 days  a 

single dose of 40% sucrose solution (1 ml/rat; po) on day 3.  

 Group II Paracetamol group received single daily dose of 5 % Tween 80 (5ml/kg; po) for 4   

days and a single dose of paracetamol suspension (2g/kg ,po ) on day 3 to induce hepatotoxicity 

Group III &IV   Animals were received single dose of paracetamol suspension (2g/kg ,po ) on  
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day 3 to induce hepatotoxicity  and 100 mg/kg   and 200mg/kg OSM were  given  to the animals 

for 4 days. 

Group V&VI Animals were received single dose of paracetamol suspension (2g/kg ,po ) on day 

3 to induce hepatotoxicity and 100 mg/kg and 200 mg/kg CGM were given to the animals for 4 

days. 

Group VII&VIII Animals were received single dose of paracetamol suspension (2g/kg ,po ) on 

day 3 to induce hepatotoxicity and 10 mg/kg and 20 mg/kg   OSF were given to the animals for 4 

days.  

Group IX&X Animals were received single dose of paracetamol suspension (2g/kg ,po) on day 

3 to induce hepatotoxicity and 10 mg/kg and 20 mg/kg  CGF were given to the animals for 4 

days. 

Group XI Animals were received single dose of paracetamol suspension (2g/kg ,po) on day 3 to 

induce hepatotoxicity and 200 mg/kg of CGM and  OSM (1:1)  were given to the animals for 4 

days   

Group XII   Animals were received single dose of paracetamol suspension (2g/kg,po) on day 3 

to induce hepatotoxicity and 20 mg/kg of CGF and  OSF (1:1)  were given to the animals for 4 

days   

4.5.2.1.2. d-GALACTOSAMINE INDUCED HEPATOTOXICITY 

d-Galactosamine (GalN) is known for inducing  the features of acute hepatitis in rats. The 

toxic effect of GalN is connected with an insufficiency of UDP-glucose and UDP-galactose and 

the loss of intracellular calcium homeostasis. These changes affect cell membranes and 

organelles and the synthesis of proteins and nucleic acids. After GalN application, the location of 

proteoglycans is changed in the rat liver. GalN also inhibits the energy metabolism of 

hepatocytes Liver damage was induced by intra-peritoneal administration of 400 mg/kg b.wt      

d-Galactosamine.103 

Experimental Design 

Group I    Control group received single daily dose of 5 % Tween 80 (5 ml/Kg; po) for 7 days  

 Group II    served as toxicant D-GalN (400 mg/kg b.wt) treated toxicant control 

Group III &IV 100 mg/kg   and 200mg/kg OSM were given to the animals for 7 days. 

Group V&VI 100 mg/kg and 200 mg/kg CGM were given to the animals for 7days. 
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Group VII&VIII 10 mg/kg and 20 mg/kg OSF were given to the animals for 7 days   

Group IX&X 10 mg/kg and 20 mg/kg CGF were given to the animals for 7 days   

Group XI   200 mg/kg of CGM and OSM (1:1) were given to the animals for 7 days   

Group XII   20 mg/kg of CGF and OSF (1:1) were given to the animals for 7 days   

The animals received these treatments by the oral route for a period of 7 days. On the 

seventh day except group I, all other groups received 400 mg/kg body weight d-Galactosamine 

intra-peritoneal route for induction of hepatotoxicity. 

4.5.2. 2.CHRONIC LIVER FAILURE 

4.5.2.2.1. BILIARY CIRRHOSIS INDUCED BY BILE DUCT LIGATION (BDL) 

Hepatic fibrosis in rats can be experimentally induced by double ligature of the common 

bile duct (BDL) for several weeks or months resulting in morphological changes in liver tissue 

comparable to those seen in human biliary fibrosis.  For inducing cirrhosis on day1, rats were 

anesthetized and following a midline incision of the abdomen, implantable telemetric device was 

introduced into the peritoneal cavity and the catheter of the device was then inserted into the 

superior mesenteric vein and advanced up to the portal vein. On the same day (Day1), the bile 

duct was either ligated (BDL rats) or not (sham-operated rats): after the common bile duct was 

gently exposed, it was double ligated with silk threads and excised between the ligatures to avoid 

regeneration.104,105 

 Experimental Design 

Group I- sham-operation: A 2.0-cm upper midline abdominal incision was made, and the 

common bile duct (CBD) was freed from the surrounding tissues without ligation or transection. 

 Group II- bile duct ligation: The CBD was double ligated in its middle third with a 4-0 silk 

suture and transected between the two ligatures  

Group III &IV   After bile duct ligation (BDL) to induce hepatotoxicity and 100 mg/kg   and 

200mg/kg OSM were given to the animals for 10 days. 

Group V&VI After bile duct ligation (BDL) to induce hepatotoxicity and 100 mg/kg and 200 

mg/kg CGM were given to the animals for 10 days. 

Group VII&VIII After bile duct ligation (BDL) to induce hepatotoxicity, 10 mg/kg and 20 

mg/kg OSF were given to the animals for 10 days. 

Group IX&X After bile duct ligation (BDL) to induce hepatotoxicity and 10 mg/kg and 20  

mg/kg CGF were given to the animals for 10 days   
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Group XI After bile duct ligation (BDL) to induce hepatotoxicity and 200 mg/kg of CGM and 

OSM (1:1)   were given to the animals for 10 days   

Group XII   After bile duct ligation (BDL) to induce hepatotoxicity and 20 mg/kg of CGF and 

OSF (1:1) were given to the animals for 10 days. The animals were sacrificed after 10 days. All 

surgical procedures were performed under strict sterile conditions and ketamine anesthesia. At 

the end of the experiment on day 10, 4-5 mL blood sample was collected from each animal by 

puncturing the portal vein. 

4.5.2.2.2. CCL4-INDUCED HEPATOTOXICITY 106-110 

Carbon tetra chloride (CCl4) is known to be hepatotoxic to humans. Administration of 

CCl4 causes increased levels of lipid peroxidation resulting from decreased activity of enzymes 

protecting lipid peroxidation in the liver leads to hepatotoxicity. It inhibits the enzyme activating 

molecules in the tissues of vital organs such as liver, kidney etc., through covalent binding to the 

microsomal lipids and membrane proteins. Hepatotoxicity is induced by intraperitoneal injection 

of 1.5ml/kg CCl4 in rats for chronic study. 

Experimental Design 

Group I Control group received single daily dose of 5 % Tween 80  

Group II Rats were treated intraperitoneally with a single dose of CCl4 (1.5 mL/kg of body 

weight) on 7th and 14th day 

Group III &IV   100 mg/kg and 200mg/kg   of OSM were given to the animals for1 4 days. 

Group V&VI 100 mg/kg and 200 mg/kg CGM were given to the animals for 14 days. 

Group VII&VIII 10 mg/kg and 20 mg/kg OSF were given to the animals for 14 days   

Group IX&X 10 mg/kg and 20 mg/kg CGF were given to the animals for 14 days   

Group XI 200 mg/kg of CGM and OSM (1:1) were given to the animals for 14 days   

Group XII   20 mg/kg of CGF and OSF (1:1) were given to the animals for 14 days   

On the 7th day and 14th day except group I, all other groups received 1.5 ml/kg of body 

weight CCL4 intra-peritoneal route for induction of hepatotoxicity. The animals were sacrificed 

on 15th day for biochemical analysis and histopathology.111 

4.5.2.3. BIOCHEMICAL STUDY  OF HEPATOPROTECTIVE ACTIVITY 
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 In all above acute and chronic liver failure at the end of experimental period animals 

were sacrificed by cervical dislocation. The blood samples were collected by direct cardiac 

puncture. The blood samples were allowed to clot and serum were separated and the serum was 

used for the assay of maker enzymes viz., Glutamate oxaloacetate transaminase (SGOT), 

Glutamate pyruvic transaminase (SGPT)112 alkaline phosphatase (ALP),113 and Serum Bilirubin 
114 .  

4.5.2.4. HISTOPATHOLOGY OF LIVER FOR HEPATOPROTECTIVE ACTIVITY 

Small pieces of liver tissue were collected in 10% formaldehyde solution for 

histopathological study. The pieces of liver were processed and embedded in paraffin wax 

sections were made about 4-6µm in thickness. They were stained with hematoxylin and eosin 

and photographed.115,116 

4.5.2.5. STATISTICAL ANALYSIS FOR NEPHROPROTECTIVE ACTIVITY 

The results were expressed as mean ± sem of six animals from each group. The statistical 

analysis was carried out by one way analysis of variance (ANOVA) P value < 0.05 were 

considered significant. 

4.5.3. SCREENING OF CARDIO PROTECTIVE ACTIVITY 

Rats were treated with different doses of Methanol extract of Orthosiphon stamineus 

(OSM) and Coccinia grandis (CGM) orally using an intra-gastric tube daily for 14 days. On 14th 

day, myocardial injury was induced in experimental rats by injection of ISO (200 mg kg-1, s.c.) 

twice at an interval of 24 h (i.e., on 14th and 15th day of extract treatment) while normal control 

and Isoproterenol (ISO) treated rats were given an equivalent volume of the vehicle.117-119 

Treatment protocol 

The experimental rats were divided into eight groups of 6 animals each and treated as 

follows: 

Group 1: Normal Control Rats received single daily dose of 5 % Tween 80 (5 ml/Kg; po) 

Group 2: Rats treated with 5 % tween 80 (5 ml/Kg; po) and ISO (200 mg kg/day for 2 days, s.c.) 

Group 3: Rats pretreated with OSM (200 mg/ kg/ day, p.o.) and then ISO (200 mg kg-1day-1; 

for 2 days, s.c.) 

Group 4: Rats pretreated with CGM (200 mg kg/ day, p.o.) and then ISO (200 mg kg/ day; for 2 

days, s.c.) 
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Group 5: Rats pretreated with OSF (20 mg kg/ day, p.o.) and then ISO (200 mg kg/ day; for 2 

days, s.c.) 

Group 6:  Rats pretreated with CGF (20 mg kg/ day, p.o.) and then ISO (200 mg kg/ day; for 2 

days, s.c.) 

Group 7: Rats pretreated with OSM and CGM (200 mg kg/ day, p.o.) and then ISO (200 mg kg/ 

day; for 2 days, s.c.) 

Group 8: Rats pretreated with OSF and CGF (20 mg kg/ day, p.o.) and then ISO (200 mg kg/ 

day; for 2 days, s.c.) 

Biochemical analysis: 

At the end of experimental period (after 24hr of second ISO injection or 16th day of 

extract/vehicle treatment) the rats were anaesthetized with light anaesthetic ether. Blood was 

collected from retro-orbital puncture, serum was separated and used for estimation of marker 

enzymes. The activities of Aspartate Aminotransferase (AST) and Alanine Aminotransferase 

(ALT)6 in serum were determined spectrophotometrically and the absorbance was measured at 

520 nm and enzyme activity was expressed as U L−1.The Lactate Dehydrogenase5 (LDH) 

activity in serum was assayed and the absorbance was measured 520 nm and the enzyme activity 

was expressed as U L−1.The Creatine Phosphokinase (CPK)4 activity in serum was determined 

and the absorbance was measured at 640 nm and the enzyme activity was expressed as IU 

L−1.120-122 

4.5.4. IN VIVO ANTI-SNAKE VENOM ACTIVITIY   

Snake venom 

Lyophilized snake venom of Naja Naja was obtained from Haffkine Institute, Parel, 

Mumbai, and were preserved at 2 to 8°C. The Naja naja snake venom was dissolved in normal 

saline (0.9% w/v NaCl), centrifuged and the supernatant was used whenever required. The 

venom concentration was expressed in terms of dry weight (mg/ml) of the stock venom.123-125 

In vivo anti- snake venom activity 

Oral administration of extract 5 min prior to the injection of venom .Thirty adult Swiss 

albino mice of both sexes were divided into five groups of six mice each. The control group was 

injected with only venom (lethal dose 61mcg/20 g of the mice , i.p), while the  other groups were 

treated separately with venom, after 5 min of oral administration of anti snake  venom serum 

(10mg/kg) and methanolic extracts of Orthosiphon stamineus and Coccinia grandis (200mg/kg),  
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respectively. The mice were observed for 24 hours for the number of mice which were 

survived. 

4. 5. 5. ANALGESIC ACTIVITY BY ACETIC ACID INDUCED WRITHING IN MICE 

The analgesic activity of the samples was evaluated using acetic acid induced writhing 

method in mice. In this method, acetic acid is administered intraperitoneally to the experimental 

animals to induce pain sensation. As a positive control, any NSAIDS drug can be used. In the 

present study Diclofenac sodium was used to serve the purpose. Methanol extracts of 

Orthosiphon stamineus and Coccinia grandis were administered orally in two different doses 

(100 and 200 mg/kg body weight) to the Swiss Albino mice after an overnight fast. Test samples 

and vehicle were administered orally 30 minutes prior to intraperitoneal administration of 0.7% 

v/v acetic acid solution (0.1ml/10g) but Diclofenac sodium was administered 15 minutes prior to 

acetic acid injection. Then the animals were placed on an observation table. Each mouse of all 

groups were observed individually for counting the  number of writhing they made in 15 minutes 

commencing just 5 minutes after the  intraperitoneal administration of acetic acid solution. Full 

writhing was not always accomplished by the animal, because sometimes the animals started to 

give writhing but they did not complete it. This incomplete writhing was considered as half-

writhing. Accordingly, two half-writhing were taken as one full writhing. The number of writhes 

in each treated group was compared to that of a control group while Diclofenac sodium             

(5 mg/kg) was used as a reference standard (positive control).126,127 

4.5.6. CARRAGEENAN INDUCED PAW EDEMA METHOD 

Acute anti-inflammatory activity was evaluated by carrageenan–induced rat paw edemas 

as described by Turner et al. Wistar albino rats were divided into 8 groups (n=6). Acute 

inflammation was produced by injecting 0.1 mL of 1% carrageenan into sub- plantar surface of 

rat hind paw. The control group I received Tween 80 (0.5%) 0.1mL.The test groups II-VII 200 

mg/kg methanol extracts of Coccinia grandis and Orthosiphon stamineus by oral route. The 

standard group received the drug diclofenac 40 mg/kg by oral route. All the suspensions were 

administered 30 minutes before carrageenan injection (0.1mL of 1%). The paw volume, up to the 

tibiotarsal articulation, was measured using a plethysmometer at 0, 1, 2, 3 and 6 hrs.128-130 

4.5.7. IN VIVO ANTI-TUMOR ACTIVITY 

Cell Lines 

Dalton’s lymphoma ascites tumor cells (DLA) and Ehrlich ascites carcinoma cells (EAC)  
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maintained in Amala Cancer Research Centre, Thrissur, Kerala, were used for the assay.  

Maintaining of tumor cell lines 

Dalton’s Lymphoma Ascites (DLA) and Ehrlich’s Ascites Carcinoma (EAC) cells were 

maintained in the ascites fluid of the peritoneal cavity of mouse. The aspirated tumor cells were 

washed 3 times with PBS (pH-7.4) and adjusted the cell count to 1×106 cells/ml using 

haemocytometer.  Approximately, 1×106 cells were injected intraperitoneally to develop ascites 

tumor in mice. 

In vivo Anti-tumor activity 

 For assessing the antitumor activity, Dalton’s Lymphoma Ascites (DLA) cell induced 

solid tumor model and Ehrlich Ascites Carcinoma (EAC) cell induced ascites tumor model were 

employed. 

EAC induced ascites tumor model system 131-133 

Male Swiss Albino mice were grouped into six groups (6 animals per each group).  

 Group I:  Control – Untreated;  

Group II:  Standard – Cyclophosphamide 10mg/kg;  

Group III: OSM (200 mg/kg b.wt) 

 Group IV: CGM (200 mg/kg b.wt). 

Group V: OSM and CGM- 200mg/kg b.wt (1:1)          

Group VI: OSF and CGF- 20mg/kg b.wt (1:1) 

 EAC cells were aspirated from peritoneal cavity of the tumor bearing mice and 0.1ml 

containing 1x106cells/ml was injected intraperitoneally into all the animals. The drug 

administration has started next day after the induction of tumor and continued for 10 consecutive 

days. The animals were observed for the development of ascites tumor and death due to tumor 

burden was recorded for 30 consecutive days. The life span of animals was calculated using the 

formula, 

 %ILS = (T-C)/C × 100, where T and C are mean survival of treated and control mice 

respectively. 

DLA induced solid tumor model system134-135 

Assessment of tumor volume 

Male Swiss Albino mice were grouped into six groups (6 animals per each group).  

Group I: Control – Untreated;  
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Group II: Standard – Cyclophosphamide 10mg/kg;  

Group III: OSM– 200 mg/kg b.wt 

Group IV: CGM - 200 mg/kg b.wt. 

Group V: OSM and CGM- 200mg/kg b.wt (1:1) 

Group VI:  OSF and CGF- 20mg/kg b.wt (1:1) 

 DLA cells were aspirated from peritoneal cavity of the tumor bearing mice and 0.1ml 

containing 1x106cells/ml was injected intramuscularly into the right hind limb of all the animals. 

The drug administration was started next day after the induction of tumor and continued for 10 

consecutive days. The tumor development on animal in each group was determined by 

measuring the diameter of the tumor growth in two perpendicular planes using a vernier caliper 

at fixed intervals (on each 3rd day) and the volume was calculated using the formula, 

Tumor volume = 4/3 π r1
2 X r2 where r1is the minor radius and r2 is the major radius. 

And the percentage of inhibition of tumor volume in animals was calculated by, 

% of inhibition = [(tumor volume of control on 30th day – Tumor volume of treated 

on30th) / (Tumor volume of control on 30th day)] × 100 

4.5.8. WOUND HEALING ACTIVITY 

Excision wound model 136-137 

The groups were: 

Group 1: Control (treated with Simple ointment base (SOB))  

Group 2: Standard group treated with povidone iodine ointment  

Group 3: Treated with 200mg/kg of OSM 

Group 4: Treated with 200mg/kg of CGM 

Group 5: Treated with 200mg/kg of OSM and CGM 

Group 6: Treated with 20mg/kg of OSF and CGF  

The animals in each group were anaesthetized by the open mask method with anesthetic 

ether. Depilations of the rats were done on the dorsal side. The excision wound was inflicted by 

cutting away a 100 mm2 full thickness of skin from predetermined shaved area Excision wound 

was left undressed. Topical application of the drugs to the divided group's viz. SOB, Reference 

Standard (Povidone Iodine ointment), respectively, were done until the wound heals completely. 

Wound contraction  was monitored. 
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4.6. DOCKING ANALYSIS 

Computational Biology and bioinformatics have the potential not only of speeding up the 

drug discovery process thus reducing the costs, but also of changing the way drugs are 

designed.  Rational drug design (RDD) helps to facilitate and speedup the drug designing 

process, which involves variety of methods to identify novel compounds. One such method is 

the docking of the drug molecule with the receptor (target).  The site of drug action, which is 

ultimately responsible for the pharmaceutical effect, is a receptor and docking is the process by 

which two molecules fit together in 3D space. A bioactive compounds has been already 

reported from the leaves of Orthosiphon stamineus and Coccinia grandis .The aim of the 

present study is to investigate the inhibitory activity of the compounds on hepatotoxicity and 

nephrotoxicity by  molecular docking studies and to analyze the  ADME/T properties of the 

compounds  

Compound 1- Eupatorin 

Compound 2- Rosmarinic acid 

Compound 3- Orthosiphol A 

Compound 4- Sinenstein 

Compound 5- Cichoric acid 

Compound 6- Betulinic acid 

Compound 7- 5-Hydroxy- 6,7,3,4-tetramethoxyflavone  

               Compound 8- β-Sitosterol 

Compounds 1 to 8 were used for docking on NF-ΚB Receptor (Nuclear Factor kappa-

light-chain-enhancer of activated b cells), Pregnane X Receptor (PXR), Angiotensin Converting 

enzyme protein. Glide docking uses the assumption of a rigid receptor, although scaling of 

vander Waals radii of nonpolar atoms, which decreases penalties for close contacts, can be used 

to model a slight “give” in the receptor and/or ligand. Docking studies of designed compounds 

were carried out using GLIDE (Grid-based Ligand Docking with Energetics) module version 5.9. 

Schrödinger, LLC, New York, NY, 2013. The software  package running on multi-processor 

Linux PC. GLIDE has previously been validated & applied successfully to predict the binding 

orientation of many ligands.138-140 
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METHODOLOGY 

The steps involved in docking are as follows: 

 4.6.1.. Software’s handled 

 GLIDE  module version 5.9.,  mastero 9.4 

 Quik prop -3.6 -Schrödinger, LLC, New York, NY, 2013- docking123 

 Swiss PDB viewer-4.04 – protein viewer  

 Pymol viewer 1.3 – image viewer 

 Marveen sketch 5.5 – drawing ligand structure 

4.6.2. Ligand structure 

 The chemical structure of each ligand was drawn using build module. 
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4.6.3. Ligand preparation 

  In order to prepare high quality, all-atom 3D structures for large numbers of drug-like 

molecules, starting with the 3D structures in SD Maestro format, Lig Prep was used. Lig Prep 

produced a single, low-energy, 3D structure with corrected chiralities for each successfully 

processed input structure. 

 4.6.4. Preparation of protein 

 The typical structure file from the PDB is not suitable for immediate use in molecular 

modelling calculations. A typical PDB structure file consists only of heavy atoms and may 

include a co-crystallized ligand, water molecules, metal ions, and cofactors. Some structures 

are multimeric, and may need to be reduced to a single unit. Because of the limited resolution 

of X-ray experiments, it can be difficult to distinguish between NH and O, and the placement 

of these groups must be checked. PDB structures may be missing information on 

connectivity, which must be assigned, along with bond orders and formal charges. This was 

done using the Protein Preparation Wizard. 

   4.6.5. Receptor Grid Generation 

 Receptor grid generation requires a “prepared” structure: an all atom structure with 

appropriate bond orders and formal charges. Glide searches for favourable interactions 

between one or more ligand molecules and a receptor molecule, usually a protein. The shape 

and properties of the receptor are represented on a grid by several different sets of fields that 

provide progressively more accurate scoring of the ligand poses. The options in each tab of 

the Receptor Grid Generation panel allow defining the receptor structure by excluding any 

co-crystallized ligand that may be present, determine the position and size of the active site as 

it will be represented by receptor grids, and set up Glide constraints. A grid area was 

generated around the binding site of the receptor. 

 4.6.6. Ligand Docking:141,142 

 This is carried out using GLIDE DOCK. Glide searches for favourable interactions 

between one or more ligand molecules and a receptor molecule, usually a protein. Each 

ligand acts as single molecule, while the receptor may include more than one molecule, e.g., 

a protein and a cofactor. Glide was run in rigid or flexible docking modes; the latter 

automatically generated conformations for each input ligand. The combination of position 

and orientation of a ligand relative to the receptor, along with its conformation in flexible  
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docking, is referred to as a ligand pose. The ligand poses that Glide generates pass 

through a series of hierarchical filters that evaluate the ligand’s interaction with the receptor. 

The initial filters test the spatial fit of the ligand to the defined active site, and examine the 

complementarily of ligand-receptor interactions using a grid-based method patterned after the 

empirical Chem-Score function. Poses that passed these initial screens entered the final stage 

of the algorithm, which involves evaluation and minimization of a grid approximation to the 

OPLS-AA non bonded ligand-receptor interaction energy. Final scoring is then carried out on 

the energy-minimized poses. 

4.6.7. Glide Extra-Precision Mode (XP) 

The extra-precision (XP) mode of Glide combines a powerful sampling protocol with the 

use of a custom scoring function designed to identify ligand poses that would be expected to 

have unfavourable energies, based on well-known principles of physical chemistry. The 

presumption is that only active compounds will have available poses that avoid these 

penalties and also receive favourable scores for appropriate hydrophobic contact between the 

protein and the ligand, hydrogen-bonding interactions, and so on. The chief purposes of the 

XP method are to weed out false positives and to provide a better correlation between good 

poses and good scores. Extra-precision mode is a refinement tool designed for use only on 

good ligand poses. Finally, the minimized poses are re-scored using Schrödinger’s 

proprietary Glide-Score scoring function. Glide-Score is based on Chem-Score, but includes 

a steric-clash term and adds buried polar terms devised by Schrodinger to penalize 

electrostatic mismatches: 

Glide Score = 0.065*vdW + 0.130*Coul + Lipo + Hbond + Metal + BuryP + RotB + Site 

4.6.8. Docking Procedure 

Docking studies of 8 compounds were performed using 3 proteins obtained from the 

RCSB Protein Data Bank, http://www.rcsb.org/pdb.  

Experiments were performed using the program GLIDE (Grid-based Ligand Docking 

with Energetic) module version 5.9, Schrödinger, LLC, New York, NY, 2013 (Schrodinger 

Inc.). Coordinates of the full-length substrate-complexed dimmer were prepared for Glide 5.9 

calculations by running the protein preparation wizard. The p-prep script produces a new  
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receptor file in which all residues are neutralized except those that are relatively close 

to the ligand (if the protein is complexed with a ligand) or form salt bridges. The impref script 

runs a series of restrained impact energy minimizations using the Impact utility. Minimizations 

were run until the average root mean square deviation (rmsd) of the non-hydrogen atoms 

reached 0.3Å. Glide uses two boxes that share a common centre to organize its calculations: a 

larger enclosing box and a smaller binding box. The grids themselves are calculated within the 

space defined by the enclosing box. The binding box defines the space through which the 

centre of the defined ligand will be allowed to move during docking calculations. It provides a 

measure of the effective size of the search space. The only requirement on the enclosing box is 

that it be large enough to contain all ligand atoms, even when the ligand centre is placed at an 

edge or vertex of the binding box.  

Table: 7 

Components of Glide Score of Docking (Extra-Precision Mode) 

Component Description 

VdW Van der Waals energy is calculated with reduced net ionic charges on groups 

with formal charges, such as metals, carboxylates, and guanidiniums. 

Coul Coulomb energy is calculated with reduced net ionic charges on groups with 

formal charges, such as metals, carboxylates, and guanidiniums. 

Lipo Lipophilic contact term. Rewards favourable hydrophobic interactions. 

HBond Hydrogen-bonding term is separated into differently weighted components that 

depend on whether the donor and acceptor are neutral, one is neutral and the 

other is charged, or both are charged. 

Metal Metal-binding term used only for the interactions with anionic acceptor atoms 

is included. If the net metal charge in the apo protein is positive, the preference 

for anionic ligands is included; if the net charge is zero, the preference is 

suppressed. 

BuryP Penalty for buried polar groups. 

RotB Penalty for freezing rotatable bonds. 

Site Polar interactions in the active site. Polar but non-hydrogen-bonding atoms in 

a hydrophobic region are rewarded. 
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4.7 ISOLATION AND CHARACTERIZATION OF PHYTOCONSTITUENTS OF 
ORTHOSIPHON STAMINEUS AND COCCINIA INDICA BY COLUMN 

CHROMATOGRAPHY 

Column chromatography is the most useful isolation technique in this the phytochemicals  

are being eluted by adsorption. The principle involved in this separation is adsorption  mainly at 

the interface between solid and liquid. The component  have various degree of affinity towards 

adsorbent and have  reversible interaction to get  successful separation. First Low affinity 

compounds will elute .  Different sizes of columns  were used for the present work. 

  The methanol extract was found to possess highly significant  pharmacological activity 

when compared to other extracts an attempt was started  to fractionate the methanol extracts of 

Orthosiphon stamineus and Coccinia grandis  by column chromatography. The elution was done 

by  different polarity solvents  like n hexane, ethyl acetate  

Name  of extract    : Methanol extract of Orthosiphon stamineus and Coccinia grandis 

Packing material   : silica gel (60–120 mesh, Merck)  

Method                 : Dry packing  

ORTHOSIPHON STAMINEUS 

The methanol extract was subjected to Silica gel column chromatography for the isolation 

of the phytoconstituents. Dried leaves of the plant (1 kg) were milled into powder and then 

extracted with direct methanol (10 L) in a Soxhlet extractor for 36 h. The extract was evaporated 

in a rotatory evaporator and dried by vacuum pump. The methanolic extract (50 g) was 

suspended on water and extracted successively with n-hexane, chloroform, ethyl acetate, and n-

butanol to yield n-hexane (5.5 g), chloroform (11.5 g), ethyl acetate (9.3 g) and n-BuOH-soluble 

(5.2 g) fractions, respectively. Chloroform soluble fraction (10 g) was subjected to 

chromatography on silica gel (60–120 mesh, Merck) eluted with ethyl acetate–n-hexane (7:3) 

solvent system. By repeated chromatography to give five major fractions (Fraction-1, 0.176 g; 

Fraction-2, 0.216 g; Fraction-3, 1.00 g; Fraction-4, 0.074 g; Fraction-5, 0.143 g. 

COCCINIA GRANDIS 

The methanol extract was subjected to Silica gel column chromatography for the isolation 

of the phytoconstituents. An appropriate column sized 5cm diameter and 50cm length was used.  
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It was washed with water and rinsed with acetone and then dried completely. Little of 

pure cotton was placed at the bottom of column with the help of a big glass rod. Solvent hexane 

was poured into the column upto ¾th level. Methanol extract was mixed with equal amount of 

graded silica gel until it became free flowing powder. When it reached a defined state it was 

slowly poured into the column containing hexane solvent with slight movement of stirring by 

glass rod to avoid clogging. Little cotton was placed on top of silica gel- extract mixture pack to 

get neat column pack. The knob at the bottom was slowly opened to release the solvent. The 

elution was done using hexane, ethyl acetate and methanol in different ratios like Hexane (100%- 

fraction 1), Hexane: Ethyl acetate (50:50- fraction 2), Ethyl acetate (100%-  fraction 3), Ethyl 

acetate: Methanol (50:50 –  fraction 4) and methanol (100%-  fraction 5). All the  fractions were 

collected separately and subjected to TLC. The solvents were evaporated by rotary vacuum 

evaporator. Since there was no yield in the  fraction 2 (100%) and very less yield in  fractions 1,4 

and 5, fraction 3 was selected. 

SPECTRAL ANALYSIS143-145 
 

The isolated compounds were analysed  to find out  the structure by instrumental spectral 

analysis such as 

Infra Red spectroscopy 

Nucler Magnetic Resonance  - 1H and 13 C 

Mass spectroscopy 

Infrared spectroscopy 

IR spectrum is  a  vibrational-rotational spectra. For liquid compound Nujol mull method 

and KBr pellet technique is used for solid compound method  is used . It  gives  information 

about functional group present in the organic compounds.  Bond stretching and bending 

mechanism  is happened when electromagnetic radiation ranging from 500cm-1 to 4000 cm -1 

passed through sample. ABD BOWMEN Spectrometer was used 

Nuclear Magnetic Resonance  

Nuclear magnetic spectrum is the powerful spectral technique used to detect the structure 

of the  compounds. The differences in the chemical environment around the different nuclei are 

exploited to obtain this information and is expressed in terms of chemical shifts in parts per 

million. When at different radio frequency region sample absorbs radiation which causes to  
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excite type of proton  contained in the sample against magnetic field. commonly used 

NMR technique are the 1H and 13C.  PROBHD Nuclear Magnetic Resonance spectrometer   

instrument was  used  for detection. 

 

1H NMR 

Commonly used  NMR is Proton NMR, due to  the sensitivity, wide range of 

characteristic information. Chemical shift  range   from 0 – 14 ppm. Chemical shift of the  

unknown compound was compared with TMS protons. the shift extends for the organic 

compound range  0 – 14 for the component 

13C – NMR 

It is new technique this further reduces the sensitivity of the absorption. The range of 

chemical shift from 0 -180 ppm with use of TMS internal reference.  One can directly observe 

the functional group contained carbon atom is the main advantage of this technique. 

MASS SPECTROSCOPY 

It is an  very accurate technique  to find out  the molecular mass of the compound.  Very 

small amount of sample is required for analysis than any other spectral methods is the main 

advantage of this technique . This uses the electric a technique uses the  magnetic fields to 

produce electrically charged ions of chemical substance under analysis and  used to determine 

the spectrum was JOEL Gcmate Mass spectrometer. The record spectrum gives the information 

about  the mass, relative abundance of the molecular ions and positively charged fragments 

produced  by electronic bombardment. Sample was dissolved in CDCl3 and injected directly t o 

probe inlet. The method was used in this technique is Electronic impact ionization. 
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5. RESULT AND ANALYSIS 

5.1. EXTRACTION  
 The percentage yield of successive extractive values for leaves of Coccinia grandis and 

Orthosiphon stamineus is tabulated in Table 8 

Table 8 

The percentage yield of successive extracts of the leaves of Coccinia grandis and 

Orthosiphon stamineus 

S.No Extract 

Colour Physical nature Percentage yield 
(w/w) 

OS CG 
 

OS 
 

 
CG 

 
OS CG 

1. n-Hexane Green/ 
Sticky 
Mass 

Green/Sticky 
mass 

Semisolid Waxy 
Semisolid 

 
2.0 

 
1.8 

2. Chloroform Green/ 
Sticky 
Mass 

Green/Sticky 
mass 

Semisolid Semisolid 2.0 
 

 
2.0 

3. Ethyl 
Acetate 

Yellowish 
green 
solid mass 

Brownish 
green solid 

Solid Solid 4.5 
 

 
3.4 

4. Methanol Brownish 
green 
solid mass 

Brownish 
green solid 

Solid Solid 8.5 
 

7.9 
 

 

In the phytochemical analysis different polarity of phytoconstituents were sorted out from 

the powdered leaves of Coccinia grandis and Orthosiphon stamineus by using solvents like n-

hexane, chloroform, ethyl acetate and methanol by successive extraction using soxhlet apparatus. 

Successive extractive values revealed the solubility and polarity particulars of the metabolites in 

the plant.  Methanolic extract showed high extractive yield of 8.5 %w/w and 7.9% w/w when 

compared to other extracts of Orthosiphon stamineus and Coccinia grandis respectively. 

5.2. QUALITATIVE CHEMICAL ANALYSIS 

Qualitative chemical analysis of phytoconstituents of the leaf extracts of Orthosiphon 

stamineus and Coccinia grandis tabulated in Table 9 and 10. 
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Table 9 

Phytochemical screening of Orthosiphon stamineus 

  S.NO     TEST    n-Hexane  Chloroform Ethyl acetate  Methanol 

1.  Alkaloids  - - - + 

2.  Carbohydrate  - - + + 

3.  Glycosides  - - + + 

4.  Phytosterol - - - - 

5.  Fixed oils and Fats - - - - 

6.  Tannins  - - - - 

7.  Phenols  - - - + 

8.   Proteins  - - + + 

9.  Gums and Mucilages - - - - 

10.  Flavonoids  - - - + 

11.  Terpenoids  - - + + 

12.   Steroids  + + - - 

13.  Saponins - - + + 

 

Note: + ve indicates positive result, whereas – ve indicates negative result 

Qualitative preliminary phytochemical analysis of Orthosiphon stamineus was performed 

initially with different chemical reagents to detect the nature of phytoconstituents and their 

presence in each extract. n-Hexane and chloroform extracts showed the presence of steroids. 

Ethyl acetate extract was found to contain terpenoids, glycosides, carbohydrates, proteins and 

saponins. Methanolic extract showed the presence of Alkaloids, terpenoids, carbohydrates, 

flavonoids, phenols, saponins, proteins and glycosides. 
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Table 10 

Phytochemical screening of Coccinia grandis 

 

  S.NO     TEST    n-Hexane  Chloroform Ethyl acetate  Methanol 

1.  Alkaloids  - - + - 

2.  Carbohydrate  - - + - 

3.  Glycosides  - + - + 

4.  Phytosterol - - - + 

5.  Fixed oils and Fats - - - - 

6.  Tannins  - - - - 

7.  Phenols  - - - + 

8.  Proteins  - - + - 

9.  Gums and Mucilages - - - - 

10.  Flavonoids  - - - + 

11.  Terpenoids  - - - + 

12.  Steroids  - + - - 

13.  Saponins - - + + 

 

Qualitative preliminary phytochemical analysis of Coccinia grandis was performed 

initially with different chemical reagents to detect the nature of phytoconstituents and their 

presence in each extract. Chloroform extract showed the presence of glycosides and steroids. 

Ethyl acetate extract was found to contain, Alkaloids, carbohydrates, proteins and saponins,. 

Methanolic extract showed the presence of   glycosides, phytosterol, terpenoids, flavonoids, 

phenols and saponins. 
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5.3. THIN LAYER CHROMATOGRAPHY 

Table 11 

The TLC studies of methanol extracts of Orthosiphon stamineus and Coccinia grandis 

S.No Name of the Extract Solvent system No of spots Rf Values 

 

1 

 

Methanol ( OSM) 
Methanol : Ethyl acetate: Water 

(6:3:1) 

 

04 
0.20 
0.45 
0.52 
0.72 

2 Methanol ( CGM) 
Methanol : Ethyl acetate: Water 

(6:3:1) 
03 

0.27 
0.33 
0.88 

 

5.4. HIGH PERFORMANCE THIN LAYER CHROMATOGRAPHY 

Table 12 

HPTLC fingerprint of methanol extracts of Orthosiphon stamineus and Coccinia grandis 

S.No Name of the Extract Detection Wavelength No of spots Rf Values 

 

 

1 

 
 
 
 

Methanol ( OSM) 
 

  254nm 
 
 

 
 
 
 

10 

0.06 
0.15 
0.18 
0.24 
0.33 
0.39 
0.51 
0.58 
0.65 
0.71 

 

 

2 

 

 

Methanol ( CGM) 

 

                   

              254nm 

 

 

 

06 

0.12 
0.29 
0.36 
0.49 
0.57 
0.81 
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                           Fig-13. HPTLC fingerprint of methanol extract of Orthosiphon stamineus 

 

Fig:14 HPTLC fingerprint of methanol extract of  Coccinia grandis 
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5.5. INVITRO FREE RADICAL SCAVENGING ACTIVITY 

Table 13 

Free radical scavenging activity of various extracts of Orthosiphon stamineus 

 

S. No 

 

Name of the 

Extract 

 

Concentration 

Mcg/ml 

Scavenging activity (%) 

DPPH Superoxide 

Radicals 

Nitric oxide 

Radicals 

1 n-Hexane 50 12.34±0.12 24.18±0.05 08.14±0.21 

2 n-Hexane 100 29.12±0.32 32.01±0.13 12.12±0.13 

3 Chloroform 50 31.14±0.24 15.12±0.14 18.23±0.16 

4 Chloroform 100 39.32±0.18 26.21±0.24 20.12±0.09 

5 Ethyl Acetate 50 23.14±0.21 25.12±0.34 15.12±0.14 

6 Ethyl Acetate 100 39.32±0.12 32.13±0.08 26.12±0.08 

7 Methanol 50 65.43±0.14 52.18±0.17 45.12±0.18 

8 Methanol 100 84.89±0.25 73.33±0.23 55.09±0.12 

 

 
Fig-15. Free radical scavenging activity of various extracts of Orthosiphon stamineus 

 

80 



 

HEPATO AND NEPHRO PROTECTIVE ACTIVITY OF O.STAMINEUS &C.GRANDIS 
 

Table 14 

Free radical scavenging activity of various extracts of   Coccinia grandis 

 

S. No 

 

Name of the 

Extract 

 

Concentration 

Mcg/ml 

Scavenging activity (%) 

DPPH Superoxide 

Radicals 

Nitric oxide 

Radicals 

1 n-Hexane 50 10.21±0.12 11.13±0.14 10.13±0.34 

2 n-Hexane 100 18.12±0.09 18.15±0.21 28.12±0.23 

3 Chloroform 50 14.12±0.05 08.32±0.24 19.21±0.14 

4 Chloroform 100 28.23±0.21 14.21±0.14 22.1±0.21 

5 Ethyl Acetate 50 15.42±0.07 24.12±0.09 19.12±0.19 

6 Ethyl Acetate 100 18.43±0.06 28.21±0.08 22.32±0.12 

7 Methanol 50 42.12±0.34 48.09±0.23 34.12±0.03 

8 Methanol 100 62.14±0.12 66.12±0.16 52.14±0.15 

 

 
 

Fig-16. Free radical scavenging activity of various extracts of   Coccinia grandis 
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The free radical scavenging activity of various extracts of Coccinia grandis and 

Orthosiphon stamineus were detected. The methanol extracts of Coccinia grandis and 

Orthosiphon stamineus showed the dose dependent free radical scavenging activity in all in vitro 

assay models. Free radical scavenging activity of various extracts of Orthosiphon stamineus and 

Coccinia grandis were tabulated in table 13 and 14. 

5.6. ACUTE TOXICITY OF ORTHOSIPHON STAMINEUS AND COCCINIA GRANDIS 

Acute toxicity studies performed on methanol extract of Orthosiphon stamineus and 

Coccinia grandis   (according to OECD guidelines 423) .During the acute toxicity study, the 

methanolic extracts of Orthosiphon stamineus and Coccinia grandis were administered orally 

and animals were observed for mortality, changes in the autonomic nervous system, central 

nervous system and behavioral responses. There was no mortality observed even at 2000mg/Kg 

for the extracts of Orthosiphon stamineus and Coccinia grandis. All the animals were found to 

be normal and there were no gross behavioral changes till the end of the observation period. This 

observation revealed that the methanolic extract of the leaves of Orthosiphon stamineus and 

Coccinia grandis did not show any sign and symptoms of toxicity and mortality up to 2000 

mg/kg dose and found to be very safe up to 2000mg/kg of body weight known as maximum 

tolerated dose (MTD) by acute toxicity model study as per OECD guidelines 423. Hence from 

this 1/20th and 1/10th of MTD was selected and the effective doses were fixed as 100 and 200 

mg/kg for the further pharmacological studies.(Table 15 and 16) 
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Table 15 

Acute toxicity of Orthosiphon stamineus and Coccinia grandis 

 

Groups 

    Dose  ( mg/kg/bw)  

Sex 

No of rats 

per dose 

Weight of 

rat 

( gm) 

Symptoms 

of toxicity 
OSM CGM 

1 0 0 Male/ Female 6 150 Nil 

2 5 5 Male/ Female 6 150 Nil 

3 50 50 Male/ Female 6 150 Nil 

4 300 300 Male/ Female 6 150 Nil 

5 2000 2000 Male/ Female 6 150 Nil 

 

Table-16 

Behavioral Responses of Acute toxicity of Orthosiphon stamineus and Coccinia grandis 
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S.NO PARAMETERS 
OBSERVATION 

OSM CGM 

1 Locomotor activity Normal Normal 

2 Gait Normal Normal 

3 Eyelid closure Normal Normal 

4 Effect of Auditory Stimulus Normal Normal 

5 Effect of tactile stimulus Normal Normal 

6 Abnormal secretion Normal Normal 

7 Alertness Normal Normal 

8 Body position Normal Normal 

9 Lighting reflex Normal Normal 

10 Lacrimation Normal Normal 

11 Urination/Defecation Normal Normal 

12 Piloerection Normal Normal 
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Table 17 

Effect of methanol leaf extracts of Orthosiphon stamineus and Coccinia grandis and its fractions on Gentamicin induced 
Tubulopathy in rats 

 

Values are mean ± SEM of 6 animals in each group. Group II compared with group I., Group III-XII is compared with Group II (ONE WAY ANOVA) 

*P<0.05, **P<0.01,***P<0.001 
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Groups Treatment and Dose Serum uric  
acid 

Serum  
creatinine Serum urea serum urea 

nitrogen 

I Control 2.54±0.24 0.70±0.07 30.5±0.89 20.08±0.14 

II  Gentamicin 80mg/Kg 9.21±0.23*** 1.81±0.34*** 76.78±0.64*** 59.12±0.14*** 

III 100mg/kg of OSM   and  Gentamicin 80mg/Kg 8.24±0.24* 1.40±0.21 69.18±0.65 52.18±0.23 

IV 200mg/kg of OSM And  Gentamicin 80mg/Kg 7.50±0.32* 1.12±0.25* 54.32±0.82* 46.21±0.12* 

V 100mg/kg of CGM  and Gentamicin 80mg/Kg  8.50±0.19* 1.62±0.28* 72.43±0.72* 54.23±0.24* 

VI 200mg/kg of CGM and  Gentamicin 80mg/Kg  7.64±0.34* 1.21±0.18* 57.24±0.45* 48.12±0.25* 

VII 10mg/kg OSF and Gentamicin 80mg/Kg  5.24±0.33* 1.10±0.32* 54.34±0.74* 42.12±0.32* 

VIII 20mg/kg of OSF and  Gentamicin 80mg/Kg  4.48±0.28** 0.98±0.28* 49.28±0.67* 39.14±0.21* 

IX 10mg/kg of CGF and  Gentamicin 80mg/Kg 5.58±0.27* 1.28±0.19* 56.25±0.56* 44.12±0.11* 

X 20mg/kg of CGF and Gentamicin 80mg/Kg  4.12±0.31** 1.08±0.21** 48.34±0.64** 36.13±0.34** 

XI 200mg/kg of OSM and CGM and Gentamicin 80mg/Kg 3.78±0.43*** 0.92±0.28*** 42.21±0.76*** 29.14±0.13*** 

XII 10mg/kg of CGF and 10mg/kg of OSF  and Gentamicin 80mg/Kg  2.95±0.13*** 0.82±0.31*** 35.12±0.57*** 25.28±0.19*** 
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Fig-17. Gentamicin Induced Tubulopathy 

5.7 Pharmacological Screening of Nephroprotective Activity 

5.7.1 Acute Renal Failure 

5.7.1.1 Effect of Coccinia grandis and Orthosiphon stamineus on gentamicin induced 
nephrotoxicity ;  
Biochemical Analysis 
Gentamicin 80mg/kg treated rats (Group II) showed renal tubulopathy as serum urea, serum urea 
nitrogen, serum uric acid, and serum creatinine levels were significantly increased compared to 
control (group I) (P<0.001)  On the other hand, simultaneous administration of  Coccinia grandis 
and Orthosiphon stamineus protected kidney tissues against nephrotoxic effects of gentamicin as 
evidenced from reduced level of kidney biochemical parameters. The toxic effect of gentamicin 
was controlled in the animals treated with methanol extracts of OSM and CGM (100mg/kg and 
200 mg/kg)  and lowest concentration fractions of OSF and CGF (10mg/kg) by way of 
restoration of the levels of the kidney function (Group III-VI,VII and IX), (P<0.05). At a dose of 
100 mg/kg, the effect was only marginal whereas at higher dose 200mg/kg the drug effectively 
prevented the gentamicin induced renal tubulopathy. Fractions of highest concentrations of OSF 
(20mg/kg) and CGF (20mg/kg) produced significant activity against gentamicin induced renal 
tubulopathy (Group VIII and X) (P<0.01). Combined effect of  methanol extracts of OSM and 
CGM and its combined fractions produced excellent activity against gentamicin induced renal 
tubulopathy  compared to other groups  (Group XI and XII) (P<0.001) . Results are presented in  
Table 17 
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Fig-18. Histopathology of Gentamicin Induced Tubulopathy 

Kidney histology by hematoxylin and eosin (H&E) staining 

A. Normal histology of kidney tissue in control rats 

B. Massive tubular necrosis with hyaline casts is observed in gentamicin treated rats 

C. Normal histology of kidney tissue treated with 10mg/kg of CGF and 10mg/kg of OSF   and 

Gentamicin    

Histopathology 

Normal histology of kidney tissue in control rats. Massive tubular necrosis with hyaline 

casts is observed in gentamicin treated rat. Normal histology of kidney tissue treated with 

10mg/kg of CGF and 10mg/kg of OSF and Gentamicin (Figure 18)    
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Table 18 
Effect of Methanol Leaf extracts of Orthosiphon stamineus and Coccinia grandis and its fractions on Cisplatin induced renal tubular  

acidosis in Rats 

 
 

 

Values are mean ± SEM of 6 animals in each group. Group II compared with group I., Group III-XII is compared with Group II (ONE WAY ANOVA) *P<0.05, 

**P<0.01,***P<0.001 
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Groups Treatment and dose Serum uric 
acid (mg/dl) 

Serum Creatinine    
(mg/dl) 

Serum urea 
(mg/dl) 

Serum Urea 
Nitrogen  (mg/dl) 

I  Control 2.14±0.12 0.97±0.99 26.69±1.56 17.5±0.78 

II Cisplatin 8.56±0.21*** 4.23±0.288*** 60.55±6.02*** 62.80±0.62*** 

III 
 

 Cisplatin + 100mg/kg of OSM 6.12±0.32* 2.08±0.158* 49.43±1.57* 52.42±0.54* 

IV 
  Cisplatin + 200mg/kg of OSM 4.34±0.12** 1.21±0.083** 38.08± 1.03** 43.12±0.43** 

V  Cisplatin + 100mg/kg of CGM 7.12±0.31 4.12±0.28 52.13±0.24 55.12±0.34 

VI  Cisplatin+200mg/kg of CGM 5.12±0.01** 3.45±0.13** 44.0±1.23** 46.12±0.46** 

VII  Cisplatin +10mg/kg OSF 4.44±0.24* 2.13±0.15* 35.12±1.25* 39.21±0.55* 

VIII 
 

 Cisplatin + 20mg/kg of OSF 3.12±0.31** 1.95±0.78** 30.12±0.78** 28.21±0.43** 

IX 
 

 Cisplatin + 10mg/kg of CGF 4.45±0.12* 3.34±0.15* 44.0±1.83* 42.34±0.56* 

X 
 

 Cisplatin + 20mg/kg of CGF 3.92±0.19** 2.92±0.65** 40.0±1.24** 39.26±0.65** 

XI 
  Cisplatin + 100mg/kg of OSE and 100 mg/kg of CGM 4.12±0.21*** 1.01±0.12*** 35.0±0.84*** 32.21±0.55*** 

XII 
  Cisplatin +10mg/kg of CGF and 10mg/kg of OSF 2.92±0.34*** 0.95±0.13*** 29.13±0.24*** 22.18±0.54*** 
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Fig-19. Cisplatin Induced Renal Tubular Acidosis 
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Fig-20. Histopathology of Cisplatin Induced Renal Tubular Acidosis 

Histopathology of Kidney Sections Stained with Haematoxylin–Eosin Stain 
 

A Histopathology of normal kidney section showed normal glomeruli, tubules and vessels.B. 

Histopathology of kidney treated with cisplatin glomeruli showed hyperemia, widened 

Bowman’s space,cellular damage, desquamation of endotheliocyte and separation with basement 

membrane C. Rats treated with 100mg/kg of OSM and 100 mg/kg of CGM and Cisplatin reversed 

the changes observed in cisplatin  D. Rats treated with cisplatin and  10mg/kg of CGF and 

10mg/kg of OSF showed normal histology. 
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5.7.1.2 Effect of Coccinia grandis and Orthosiphon stamineus on Cisplatin induced renal 

tubular acidosis  

Biochemical Analysis 

A single dose of cisplatin (16mg/kg b.wt)  injected i.p (Group II)  showed renal tubular 

acidosis as serum urea, serum urea nitrogen, serum uric acid, and serum creatinine levels were 

significantly raised compared to control (group I) (P<0.001). Administration of Coccinia grandis 

and Orthosiphon stamineus protected kidney tissues against nephrotoxic effects of cisplatin as 

evidenced from reduced level of kidney biochemical parameters. The toxic effect of cisplatin 

was reduced in the animals treated with methanol extracts of OSM and CGM (100mg/kg and 200 

mg/kg) and  lowest concentration fractions of OSF and CGF (10mg/kg) by way of restoration of 

the levels of the kidney function (Group III-VI,VII and IX ) (P<0.05). At a dose of 100 mg/kg, 

the effect was only marginal whereas at higher dose 200mg/kg the drug effectively inhibited the 

cisplatin induced renal tubular acidosis. Fractions of highest concentrations of OSF (20mg/kg) 

and CGF (20mg/kg) produced significant activity against cisplatin induced renal tubular acidosis 

(Group VIII and X) (P<0.01). Combined activity of methanol extracts of OSM and CGM and its 

combined fractions of highest concentrations produced highly significant  activity against 

cisplatin  induced renal tubular acidosis compared to other groups  (Group XI and XII) 

(P<0.001). Results are presented in Table 18. 

Histopathology 

Histopathology of normal kidney section showed normal glomeruli, tubules and vessels.. 

Histopathology of kidney treated with cisplatin glomeruli showed hyperemia, widened 

Bowman’s space, cellular damage, desquamation of endotheliocyte and separation with 

basement membrane. Rats treated with 100mg/kg of OSM and 100 mg/kg of CGM and Cisplatin 

reversed the changes observed in cisplatin. Rats treated with cisplatin and 10mg/kg of CGF and 

10mg/kg of OSF showed normal histology. (Figure 20) 
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Table 19 

Effect of methanol leaf extracts of Orthosiphon stamineus and Coccinia grandis and its 

fractions on Lead Acetate induced Renal Ischemia in rats 

 

Values are mean ± SEM of 6 animals in each group. Group II compared with group I., Group III-XII is 

compared with Group II (ONE WAY ANOVA) *P<0.05, **P<0.01,***P<0.001 
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Groups Treatment and Dose Serum uric 
acid 

Serum 
creatinine Serum urea serum urea 

nitrogen 

I Control 3.12±0.12 0.32±0.12 28.12±0.28 21.21±0.12 

II  Lead Acetate  8mg/Kg 8.51±0.24*** 0.88±0.11*** 72.14±0.13*** 65.21±0.09*** 

III 
100mg/kg of OSM   and  
Lead Acetate  8mg/Kg 
 

7.12±0.32*  0.62±0.14* 
 62.18±0.08* 56.13±0.05* 

IV 
200mg/kg of OSM 
And  Lead Acetate  8mg/Kg 
 

5.45±0.12** 0.49±0.23** 44.28±0.21** 42.32±0.10** 

V 100mg/kg of CGM  and 
Lead Acetate  8mg/Kg  7.67±0.21* 0.68±0.31* 69.24±0.19* 58.08±021* 

VI 200mg/kg of CGM and  
Lead Acetate  8mg/Kg  6.01±0.23** 0.52±0.14** 52.12±0.25** 44.12±0.22** 

VII 10mg/kg OSF and 
Lead Acetate  8mg/Kg  5.16±0.14* 0.49±0.22* 49.19±0.18* 49.14±0.18* 

VIII 20mg/kg of OSF 
And  Lead Acetate  8mg/Kg  4.95±0.24** 0.42±0.21** 42.21±0.21** 38.23±0.23** 

IX 10mg/kg of CGF 
And  Lead Acetate  8mg/Kg  6.12±0.23* 0.61±0.12* 53.18±0.12* 51.24±0.32* 

X 20mg/kg of CGF and 
Lead Acetate  8mg/Kg  5.45±0.34** 0.53±0.25** 48.21±0.13** 42.34±0.24** 

XI 
100mg/kg of OSM and 100 
mg/kg of CGM and 
Lead Acetate  8mg/Kg  

4.12±0.19*** 0.41±0.32*** 37.32±0.22*** 34.21±0.18*** 

XII 
10mg/kg of CGF and 
10mg/kg of OSF  and 
Lead Acetate  8mg/Kg  

3.21±0.15*** 0.34±0.24*** 31.09±0.07*** 26.24±0.24*** 
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Fig-21. Lead Acetate Induced Renal Ischemia 
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Table 20 

Effect of methanol leaf extracts of Orthosiphon stamineus and Coccinia grandis and its 

fractions on Cadmium Chloride induced Renal Ischemia in rats 

 

Values are mean ± SEM of 6 animals in each group. Group II compared with group I., Group III-XII is 

compared with Group II (ONE WAY ANOVA) *P<0.05, **P<0.01,***P<0.001 
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Groups Treatment and Dose 
Serum uric 

acid (mg/dl) 

Serum 

creatinine 

(mg/dl) 

Serum urea 

(mg/dl) 

 

serum urea 

nitrogen 

I Control 2.42±0.11 0.37±0.03 30.12±2.21 19.24±1.20 

II CdCl2 50mg/Kg 7.71±0.08*** 0.98±0.21*** 79.21±0.12*** 56.80±0.98*** 

III 100mg/kg of OSM   
and  CdCl2 50mg/Kg 
 

6.68±0.13* 0.72±0.12* 68.28±0.24* 44.20±0.71* 

IV 
200mg/kg of OSM 
And  CdCl2 50mg/Kg 
 

4.12±0.02** 0.51±0.13** 59.34±0.32** 39.23±0.64** 

V 
100mg/kg of CGM  
and  CdCl2 50mg/Kg 
 

6.71±0.13* 0.78±0.21* 72.18±0.12* 51.12±0.82* 

VI 200mg/kg of CGM 
and  CdCl2 50mg/Kg 
 

4.53±0.24 0.56±0.24 69.12±0.23 41.21±0.98 

VII 10mg/kg OSF and  
CdCl2 50mg/Kg 
 

3.67±0.22* 0.52±0.12* 52.26±0.19* 36.13±0.69* 

VIII 20mg/kg of OSF 
and  CdCl2 50mg/Kg 
 

2.58±0.03** 0.45±0.23** 45.18±0.21** 29.45±0.72** 

IX 10mg/kg of CGF 
and  CdCl2 50mg/Kg 
 

3.92±0.12* 0.62±0.14* 58.14±0.32* 38.15±0.88* 

X 20mg/kg of CGF and 
CdCl2 50mg/Kg 
 

3.12±0.23** 0.51±0.25** 49.23±0.26** 31.23±0.64** 

XI 
100mg/kg of OSM 
and 100 mg/kg of 
CGM and  Cd Cl2 
50mg/Kg 

3.45±0.17*** 0.42±0.32*** 50.12±0.12*** 25.18±0.56*** 

XII 
10mg/kg of CIF and 
10mg/kg of OSF  and 
Cd Cl2 50mg/Kg 

2.48±0.18*** 0.39±0.24*** 35.01±0.13*** 21.12±0.68*** 
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Fig-22.  Cadmium Chloride induced Renal Ischemia 
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HISTOPATHOLOGY 

Histopathology of Kidney Sections Stained with Haematoxylin–Eosin Stain 

                            A                                                                            B 

                  
                                  C                                                                                  D 

             
 

FIG : 23  

LEAD ACETATE AND CADMIUM CHLORIDE INDUCED RENAL ISCHEMIA 

A) Histopathology of normal kidney section. (B) Histopathology of kidney treated with CdCl2. 

(C) Histopathology of kidney treated with 10mg/kg of CGF and 10mg/kg of OSF and CdCl2 

50mg/Kg administration. (D) Histopathology of kidney treated with 10mg/kg of CGF and 

10mg/kg of OSF and Lead Acetate 8mg/Kg 
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5.7.1.3 Effect of Coccinia grandis and Orthosiphon stamineus on Lead acetate and 

Cadmium chloride induced Renal Ischemia 

 

Biochemical Analysis 

Lead Acetate  8mg/Kg and CdCl2 50mg/Kg treated groups  (Group II)  showed renal 

ischemia as serum urea, serum urea nitrogen, serum uric acid, and serum creatinine levels were 

significantly raised compared to control (group I) (P<0.001). Administration of Coccinia grandis 

and Orthosiphon stamineus protected renal tissues from nephrotoxic effects of Lead Acetate as 

evidenced from reduced level of kidney biochemical parameters. Nephrotoxic effect of Lead 

acetate and CdCl2 was decreased in the animals treated with methanol extracts of OSM and 

CGM (100mg/kg and 200 mg/kg) and lowest concentration fractions of OSF and CGF 

(10mg/kg) by reducing the levels of the kidney biochemical parameters. (Group III-VI,VII and 

IX) (P<0.05) Lowest concentration (100 mg/kg) tested was the least effective whereas at highest 

concentration tested dose 200mg/kg the drug effectively inhibited the Lead Acetate and CdCl2 

induced renal ischemia. Fractions of highest concentrations of OSF (20mg/kg) and CGF 

(20mg/kg) produced significant activity against Lead Acetate and CdCl2   induced renal ischemia 

(Group VIII and X) (P<0.01). Combined activity of methanol extracts of OSM and CGM and its 

combined fractions of highest concentrations produced excellent   activity against Lead Acetate  

and CdCl2  induced renal ischemia compared to other groups (Group XI and XII) (P<0.001). 

Results are presented in Table 19 and 20. 

Histopathology 

  Histopathology of control groups showed normal kidney section. Histopathology of 

kidney treated with CdCl2 and Lead acetate showed hypertrophy of proximal tubular cells. 

Histopathology of kidney treated with 10mg/kg of CGF and 10mg/kg of OSF and CdCl2 

50mg/Kg administration resulted in the improvement in the structure of proximal tubular cells. 

Histopathology of kidney treated with 10mg/kg of CGF and 10mg/kg of OSF and  Lead acetate  

8mg/Kg  showed almost normal histology. (Figure 22) 
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Table 21 

Effect of methanol leaf extracts of Orthosiphon stamineus and Coccinia grandis and its 

fractions   on Streptozocin induced Kimmelstiel-Wilson syndrome in rat 

 

Values are mean ± SEM of 6 animals in each group. Group II compared with group I., Group III-XII is 

compared with Group II (ONE WAY ANOVA) *P<0.05, **P<0.01,***P<0.001 
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Groups Treatment and Dose Serum uric 

acid 

Serum 

creatinine 
Serum urea serum urea 

nitrogen 

I Control 3.04±0.24 0.79±0.08 23.5±0.69 22.08±0.24 

II Streptozocin 35 mg/kg 8.31±0.23*** 1.58±0.34*** 86.78±0.24*** 56.12±0.20*** 

III 100mg/kg of OSM   and  
Streptozocin 35 mg/kg  7.24±0.24* 1.35±0.21* 76.28±0.35* 52.28±0.13* 

IV 
200mg/kg of OSM and  
Streptozocin 35mg/kg 
 

5.50±0.12** 1.09 ±0.15** 49.32±0.22** 44.21±0.12** 

V 100mg/kg of CGM  and 
Streptozocin 35 mg/kg  7.50±0.18* 1.52±0.26* 79.33±0.28* 53.13±0.14* 

VI 200mg/kg of CGM and   
Streptozocin 35 mg/kg 6.94±0.34** 1.28±0.28** 54.24±0.41** 47.15±0.15** 

VII 10mg/kg OSF and 
Streptozocin 35 mg/kg  5.44±0.38 1.06±0.42 48.34±0.44 42.12±0.32 

VIII 20mg/kg of OSF and  
Streptozocin 35mg/kg 4.16±0.18** 0.95±0.18** 39.28±0.57** 38.24±0.21** 

IX 10mg/kg of CGF and  
Streptozocin 35 mg/kg 5.69±0.21* 1.18±0.12* 56.25±0.56* 43.12±0.15* 

X 20mg/kg of CGF and 
Streptozocin 35 mg/kg  4.52±0.31** 1.05±0.21** 44.34±0.44** 35.23±0.34** 

XI 
100mg/kg of OSM and 
100 mg/kg of CGM and 
streptozocin 35 mg/kg  

3.98±0.26*** 0.92±0.28*** 38.21±0.36*** 28.24±0.23*** 

XII 
10mg/kg of CGF 
&10mg/kg of OSF 
Streptozocin 35 mg/kg  

3.28±0.19*** 0.84 ±0.31*** 26.12±0.37*** 23.20±0.27*** 
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FIG: 24 

STREPTOZOCIN INDUCED DIABETIC NEPHROPATHY  

(KIMMELSTIEL-WILSON SYNDROME) 
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HISTOPATHOLOGY 

SHistopathology of Kidney Sections Stained with Haematoxylin–Eosin Stain 

 

                
        A                                                                        B 

             
                  C       D 

FIG :  25 

STREPTOZOCIN INDUCED DIABETIC NEPHROPATHY  

(KIMMELSTIEL-WILSON SYNDROME) 

 

(A) Histopathology of normal kidney section. (B) Histopathology of kidney treated with 

Streptozocin 35 mg/kg. (C) Histopathology of kidney treated with 100mg/kg of CGM and 

100mg/kg of OSM and Streptozocin 35 mg/kg administration. (D) Histopathology of kidney 

treated with 10mg/kg of CGF and 10mg/kg of OSF and Streptozocin 35 mg/kg 
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5.7.2 Chronical Renal Failure  

5.7.2.1 Effect of Coccinia grandis and Orthosiphon stamineus on Streptozocin induced 

diabetic nephropathy 

 

Biochemical Analysis 

Streptozocin 35 mg/kg treated groups  (Group II)  showed diabetic nephropathy as serum 

urea, serum urea nitrogen, serum uric acid, and serum creatinine levels were significantly raised 

compared to control (group I) (P<0.001). Administration of Coccinia grandis and Orthosiphon 

stamineus plus Streptozocin protected renal tissues from the toxic effect of Streptozocin as 

evidenced from reduced level of kidney biochemical parameters. Nephrotoxic effect of 

Streptozocin was decreased in the animals treated with methanol extracts of OSM and CGM 

(100mg/kg and 200 mg/kg)  and lowest concentration fractions of OSF and CGF (10mg/kg) by 

reducing the levels of the kidney biochemical parameters. (Group III-VI,VII and IX ) (P<0.05)  

Lowest concentration (100 mg/kg) treated   was the least effective whereas at highest 

concentration tested dose 200mg/kg the drug effectively reduced the Streptozocin induced 

diabetic nephropathy. Fractions of highest concentrations of OSF (20mg/kg) and CGF (20mg/kg) 

produced significant activity against Streptozocin induced diabetic nephropathy (Group VIII and 

X) (P<0.01). Combined activity of  methanol extracts of OSM and CGM and its combined 

fractions of highest concentrations produced excellent   activity against Streptozocin induced 

diabetic nephropathy compared to other groups  ( Group XI and XII) (P<0.001). Results are 

presented in Table 21. 

Histopathology 

Histopathology of control rats showed normal kidney section. Histopathology of kidney 

treated with Streptozocin 35 mg/kg showed Sclerotic nodule, diffuse expansion of mesangium, 

diffuse thickening of the glomerular basement membrane. Histopathology of kidney treated with 

100mg/kg of CGM and 100mg/kg of OSM and Streptozocin 35 mg/kg administration. Showed 

the normal glomerular basement membrane. Histopathology of kidney treated with 10mg/kg of 

CGF and 10mg/kg of OSF and Streptozocin 35 mg/kg showed normal histology (Figure 24). 
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Table 22 

Effect of methanol leaf extracts of Orthosiphon stamineus and Coccinia grandis and its fractions   on Puramycin induced 
Glomerulosclerosis in rat 

 
 

Values are mean ± SEM of 6 animals in each group. Group II compared with group I., Group III-XII is compared with Group II (ONE WAY ANOVA) *P<0.05, 

**P<0.01,***P<0.001 
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Group

s 
Treatment and Dose Serum uric 

acid 

Serum 

creatinine 
Serum Urea Serum urea 

nitrogen 
I Control 3.52±0.04 0.76±0.09 25.5±0.39 26.08±0.09 

II PAN (130 mg/kg on day 1 and 60 mg/kg  on day 14 8.81±0.20*** 1.88±0.12*** 89.58±0.14*** 59.12±0.34*** 

III 100mg/kg of OSM  and  PAN 130 mg/kg on day 1 and 60 mg/kg  on day 14  7.44±0.14* 1.25±0.20* 72.22±0.45* 54.27±0.23* 

IV 200mg/kg of OSM and  PAN 130 mg/kg on day 1 and 60 mg/kg  on day 14  5.60±0.02** 1.04 ±0.08** 49.34±0.25** 46.18±0.20** 

V 100mg/kg of CGM  and PAN 130 mg/kg on day 1 and 60 mg/kg  on day 14  7.49±0.28* 1.49±0.21* 72.31±0.24* 56.18±0.24* 

VI 200mg/kg of CGM and  PAN 130 mg/kg on day 1 and 60 mg/kg  on day 14  6.84±0.24** 1.25±0.22** 56.24±0.09** 49.18±0.25** 

VII 10mg/kg OSF and PAN (130 mg/kg on day 1 and 60 mg/kg  on day 14  5.64±0.35* 1.03±0.32* 49.34±0.34* 44.12±0.02* 

VIII 20mg/kg of OSF and  PAN 130 mg/kg on day 1 and 60 mg/kg  on day 14 
 

4.06±0.28** 0.98±0.23** 39.38±0.50** 36.20±0.09** 

IX 10mg/kg of CGF And  PAN 130 mg/kg on day 1 and 60 mg/kg  on day 14  5.40±0.30* 1.15±0.32* 54.25±0.60* 48.12±0.25* 

X 20mg/kg of CGF and PAN 130 mg/kg on day 1 and 60 mg/kg  on day 14  4.32±0.27** 1.08±0.11** 45.24±0.34** 39.23±0.31** 

XI 100mg/kg of OSM and 100 mg/kg of CGM and PAN 130 mg/kg on day 1 and 
60 mg/kg  on day 14  3.88±0.24*** 0.84±0.21*** 39.21±0.26*** 32.40±0.33*** 

XII 10mg/kg of CGF and 10mg/kg of OSF  and PAN 130 mg/kg on day 1 and 60 
mg/kg  on day 14  3.68±0.14*** 0.79 ±0.32*** 28.22±0.27*** 29.20±0.29*** 
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Fig 26 

PURAMYCIN INDUCED GLOMERULOSCLEROSIS 
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HISTOPATHOLOGY 

Kidney histology by hematoxylin and eosin (H&E) staining 

 

                   
A                                  B 

                             
           C       D 

Fig 27 

PURAMYCIN INDUCED GLOMERULOSCLEROSIS              

A) Histopathology of normal kidney section. (B) Histopathology of kidney treated with 

Puramycin. (C) Histopathology of kidney treated with 100mg/kg of CGM and 100mg/kg 

of OSM and Puramycin administration. (D) Histopathology of kidney treated with 

10mg/kg of CGF and 10mg/kg of OSF and Puramycin. 
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5.7.2.2 Effect of Coccinia grandis and Orthosiphon stamineus on Puramycin induced 

Glomerulosclerosis  

 

Puramycin 130 mg/kg on day 1 and 60 mg/kg on day 14 treated rats (Group II) resulted 

in an increased level of serum marker enzymes such as serum urea, serum creatinine, serum urea 

nitrogen, serum uric acid as compared to control  (group I). Treatment with Coccinia grandis and 

Orthosiphon stamineus protected renal tissues from the toxic effect of Puramycin as evidenced 

from reduced level of renal biochemical parameters. Toxic effect of Puramycin was decreased in 

the animals treated with methanol extracts of OSM and CGM (100mg/kg and 200 mg/kg) and  

lowest concentration fractions of OSF and CGF (10mg/kg ) by reducing the levels of the kidney 

biochemical parameters. (Group III-VI,VII and IX ) (P<0.05).  Lowest concentration (100 

mg/kg) treated   was the least effective whereas at highest concentration tested dose 200mg/kg 

the drug effectively reduced the Puramycin induced Glomerulosclerosis. Fractions of highest 

concentrations of OSF (20mg/kg) and CGF (20mg/kg) produced significant activity against 

Puramycin induced Glomerulosclerosis (Group VIII and X) (P<0.01). Combined activity of  

methanol extracts of OSM and CGM and its combined fractions of highest concentrations 

produced highly significant activity against Puramycin  induced Glomerulosclerosis compared to 

other groups  (Group XI and XII) (P<0.001). Results are presented in Table 22. 

Histopathology  

Histopathology of control rats showed normal kidney section. Histopathology of kidney 

treated with Puramycin showed tubular atrophy, interstitial inflammation, tubular dilation, and 

arterial medial hypertrophy. Histopathology of kidney treated with 100mg/kg of CGM and 

100mg/kg of OSM and Puramycin administration showed normal histology. Histopathology of 

kidney treated with 10mg/kg of CGF and 10mg/kg of OSF and Puramycin showed normal 

histology (Figure 26). 
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Table 23 

Effect of methanol leaf extracts of Orthosiphon stamineus and Coccinia grandis and its 

fractions   on Cyclosporine A induced Renal Interstitial Fibrosis in rats 

 

Values are mean ± SEM of 6 animals in each group. Group II compared with group I., Group III-XII is 

compared with Group II (ONE WAY ANOVA) *P<0.05, **P<0.01,***P<0.001 
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Groups Treatment and Dose Serum uric 

acid 

Serum 

creatinine 
Serum urea serum urea 

nitrogen 

I Control 2.92±0.15 0.88±0.12 31.5±0.09 29.18 ± 0.29 

II 7.5 mg/kg CyA 7.59±0.31*** 1.64 ±0.40*** 92.58±0.25*** 57.28±0.35*** 

III 100mg/kg of OSM   and 
7.5 mg/kg CyA  7.14±0.28* 1.22±0.23* 84.22±0.52* 56.27±0.32* 

IV 200mg/kg of OSM 
And 7.5 mg/kg CyA  5.55±0.12** 1.08 ±0.28** 59.24±0.05** 45.28±0.29** 

V 100mg/kg of CGM and 
7.5 mg/kg CyA  7.37±0.38 1.39±0.19 82.31±0.34 59.19±0.41 

VI 200mg/kg of CGM and 7.5 
mg/kg CyA  6.54±0.09** 1.24±0.29** 62.24±0.29** 48.22±0.35** 

VII 10mg/kg OSF and 
7.5 mg/kg CyA  5.32±0.32* 1.05±0.23* 46.04±0.35* 43.22±0.42* 

VIII 
20mg/kg of OSF 
And 7.5 mg/kg CyA 
 

4.28±0.29** 0.96±0.32** 39.28±0.30** 36.28±0.19** 

IX 
10mg/kg of CGF 
And 7.5 mg/kg CyA 
 

5.43±0.20* 1.19±0.19* 61.21±0.40* 48.12±0.35* 

X 20mg/kg of CGF and 
7.5 mg/kg CyA  4.42±0.57** 1.10±0.31** 48.34±0.44** 38.13±0.21** 

XI 
100mg/kg of OSM and 100 
mg/kg of CGM and 
7.5 mg/kg CyA  

3.66±0.14*** 0.94±0.21*** 32.1±0.36*** 34.24±0.23*** 

XII 
10mg/kg of CGF and 
10mg/kg of OSF  and 
7.5 mg/kg CyA  

3.18±0.14*** 0.89 ±0.22*** 29.32±0.32*** 30.20±0.20*** 
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Fig  28 

CYCLOSPORINE A INDUCED RENAL  INTERSTITIAL FIBROSIS 
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HISTOPATHOLGY 

Kidney histology by hematoxylin and eosin (H&E) staining 

 

                            
A                                                                     B 

 

                   
                                         C         D 

                  FIG 29 

CYCLOSPORINE A INDUCED NEPHROPATHY 

A) Histopathology of normal kidney section. (B) Histopathology of kidney treated with 7.5 

mg/kg CyA (C) Histopathology of kidney treated with 100mg/kg of CGM and 100mg/kg of 

OSM and 7.5 mg/kg CyA. (D) Histopathology of kidney treated with 10mg/kg of CGF and 

10mg/kg of OSF and 7.5 mg/kg CyA 
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5.7.2.3 Effect of Coccinia grandis and Orthosiphon stamineus on Cyclosporine A induced 

renal interstitial fibrosis 

 

Biochemical Analysis 

Cyclosporine A treated groups  (Group II)  showed renal ischemia as serum urea, serum urea 

nitrogen, serum uric acid, and serum creatinine levels were significantly raised compared to 

control (group I) (P<0.001). Administration of Coccinia grandis and Orthosiphon stamineus 

protected renal tissues from nephrotoxic effects of Cyclosporine A as evidenced from reduced 

level of kidney biochemical parameters. Nephrotoxic effect of Cyclosporine A was decreased in 

the animals treated with methanol extracts of OSM and CGM (100mg/kg and 200 mg/kg) and 

lowest concentration fractions of OSF and CGF (10mg/kg) by reducing the levels of the kidney 

biochemical parameters. (Group III-VI,VII and IX) (P<0.05).  Lowest concentration (100 mg/kg) 

tested was the least effective whereas at highest concentration tested dose 200mg/kg the drug 

effectively inhibited Cyclosporine-A induced interstitial fibrosis. Fractions of highest 

concentrations of OSF (20mg/kg) and CGF (20mg/kg) produced significant activity against 

Cyclosporine-A induced interstitial fibrosis (group VIII and X) (P<0.01). Combined activity of  

methanol extracts of OSM and CGM and its combined fractions of highest concentrations 

produced excellent   activity against Cyclosporine A induced interstitial fibrosis compared to 

other groups  ( Group XI and XII) (P<0.001). Results are presented in Table 23 

Histopathology 

  Histopathology of control groups showed normal kidney section. Histopathology of 

kidney treated with Cyclosporine-A showed arterial medial hypertrophy, and arteriolar sclerosis. 

Histopathology of kidney treated with 100mg/kg of CGM and 100mg/kg of OSM and 

Cyclosporine-A administration resulted normal histology. Histopathology of kidney treated with 

10mg/kg of CGF and 10mg/kg of OSF and Cyclosporine-A showed normal histology. (Figure 

28) 
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Table 24 
Effect of methanol leaf extracts of Orthosiphon stamineus and Coccinia grandis and its 

fractions on  Paracetamol  induced acute liver failure  in rats 

Values are mean ± SEM of 6 animals in each group. Group II compared with group I., Group III-XII is 

compared with Group II (ONE WAY ANOVA) *P<0.05, **P<0.01,***P<0.001 
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Groups Treatment and Dose SGOT 
(IU/L) 

SGPT 
(IU/L) 

ALP 
(IU/L) 

Total Bilirubin 
(mg/dl) 

I Control 
17.12±0.65 27.14±0.56 148.12±0.67 

1.08±0.04 

II  Paracetamol suspension 
(2g/kg ,po) 

122.12 ± 0.34*** 134.18±0.34*** 540.12±0.56*** 1.80 ±0.07*** 

III 
100mg/kg of OSM   and 
paracetamol suspension 
(2g/kg ,po ) 

98.13 ± 0.39* 112.09±0.45* 320.23±.48* 1.92±0.04* 

IV 
200mg/kg of OSM and   
paracetamol suspension 
(2g/kg ,po ) 

65.21 ± 0.35** 99.12±0.33** 265.18±0.56** 1.56±0.12** 

V 
100mg/kg of CGM  and 
paracetamol suspension 
(2g/kg ,po ) 

89.40±0.21* 124.23±0.45* 360.10±0.34* 1.89±0.11* 

VI 
200mg/kg of CGM and  
paracetamol suspension 
(2g/kg , po ) 

54.25 ± 0.47** 118.12±0.29** 278.29±0.34** 1.68±0.09** 

VII 

100mg/kg of OSM and 
100 mg/kg of CGM and 
paracetamol suspension 
(2g/kg ,po ) 

35.24 ± 0.17*** 48.12 ±0.34*** 160.32±0.67*** 1.28±0.13*** 

VIII 
10mg/kg OSF and 
Paracetamol suspension 
(2g/kg ,po ) 

58.12 ± 0.12* 84.34±0.58* 220.23±0.12* 1.32±0.02* 

IX 
20mg/kg of OSF and   
Paracetamol suspension 
(2g/kg ,po ) 

43.18 ± 0.67** 59.34±0.48** 188.27±0.18** 1.24±0.10** 

X 
10mg/kg of CGF and  
Paracetamol suspension 
(2g/kg ,po ) 

55.32 ± 0.68* 92.23±0.46 234.19±0.28 1.48±0.02 

XI 
20mg/kg of CGF and 
paracetamol suspension 
(2g/kg ,po ) 

38.34 ± 0.56** 62.27±0.34** 197.12±0.77** 1.32±0.04** 

XII 

10mg/kg of CGF and 
10mg/kg of OSF  and 
paracetamol suspension 
(2g/kg ,po ) 

28.18 ± 0.34*** 36.12 ±0.44*** 155.24±0.45*** 1.06±0.02*** 
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Fig 30  Paracetamol induced Acute liver failure 
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HISTOPATHOLGY 

Liver histology by hematoxylin and eosin (H&E) staining 

 

               

                                         A                                                                          B 

              

                                           C                                                                              D 

FIG-31 

PARACETAMOL INDUCED ACUTE LIVER FAILURE   

 
A) Liver of control rats showing normal histology B) Paracetamol (2g/kg ,po ) treated rats showing  

severe fatty degeneration and vacuolar degeneration of hepatocytes. C) Liver of rats treated with 

100mg/kg of OSM and 100 mg/kg of CGM and paracetamol suspension (2g/kg ,po ) showing 

mild fatty degeneration and vacuolar degeneration of hepatocytes. D) Liver of rats treated with mixture of  

10mg /kg of CGF and 10mg/kg of OSF  and paracetamol suspension (2g/kg ,po ) showing almost 

normal histology of liver lobule. 
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5.8  Screening of Hepatoprotective activity. 

5.8.1 Acute Liver Failute 

5.8.1.1 Effect of methanol leaf extracts of Orthosiphon stamineus and Coccinia grandis and 

its fractions on  Paracetamol  induced acute liver failure  in rats 

 

Administration of paracetamol (Group-II) produced significant (p<0.001) increase in  

serum SGOT, SGPT, ALP and  Total Bilirubin levels as  compared to normal untreated control 

rats (Group-I). Highest concentrations of Orthosiphon stamineus and Coccinia grandis 

significantly decreased the level of serum markers of liver. The combination of two extracts and 

its fractions in the concentration ratio of 1:1 was found most effective (Groups VII &XII) 

(P<0.001) when compared to the extracts and its fractions treated individually (Groups VIII-X & 

III-VI) (P<0.05). Here, the combination of two plant extracts showed synergistic effects for 

hepatoprotection. The results are presented in table 24 

 
Histopathology 

Liver of control rats showing normal histology. Paracetamol (2g/kg, po) treated rats 

showing severe fatty degeneration and vacuolar degeneration of hepatocytes. Liver of rats treated 

with 100mg/kg of OSM and 100 mg/kg of CGM and paracetamol suspension (2g/kg, po) 

showing mild fatty degeneration and vacuolar degeneration of hepatocytes. . Liver of rats treated 

with mixture of 10mg /kg of CGF and 10mg/kg of OSF and paracetamol suspension (2g/kg, po) 

showing almost normal histology of liver lobule (Figure 30). 
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Table 25 

Effect of methanol leaf extracts of Orthosiphon stamineus and Coccinia grandis and its 

fractions   on  D-galactosamine induced acute liver failure  in rats 
 
 

Values are mean ± SEM of 6 animals in each group. Group II compared with group-I, Group III-XII is 

compared with Group II (ONE WAY ANOVA)P *P<0.05,**P<0.01,* **P<0.001 
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Groups Treatment and Dose SGOT 
(IU/L) 

SGPT 
(IU/L) 

ALP 
(IU/L) 

Total 
Bilirubin 
(mg/dl) 

 I Control 85.12±0.18 74.23±0.37 210.34±0.24 0.50±0.12 

II d-Gal (400 mg/kg b.wt) 143.11±0.41*** 129±0.43*** 480.17±0.29*** 2.56±0.23*** 

III 100mg/kg of OSM and  d-

Gal  (400 mg/kg b.wt) 

138.18±0.32* 120±0.29* 390.34±0.38* 2.32±0.32* 

IV 200mg/kg of OSM and  d-

Gal (400 mg/kg b.wt) 

111.12±0.29** 119±0.28** 352.24±0.64** 2.10±0.14** 

V 100mg/kg of CGM  and  d-

Gal (400 mg/kg b.wt) 

142.12±0.18* 121±0.34* 402.12±0.29* 2.45±0.29* 

VI 200mg/kg of CGM and   d-

Gal  (400 mg/kg b.wt) 

129.17±0.41** 112±0.23** 390.11±0.34** 2.32±0.34** 

VII 100mg/kg of OSM and 100 

mg/kg of CGM and  d-Gal  

109.23±0.23*** 109.12±0.34*** 256.18±0.34*** 1.12±0.45*** 

VIII 10mg/kg OSF and  D-Gal 

(400 mg/kg b.wt) 

117.14±0.34* 125±0.54* 342.23±0.42* 2.12±0.23* 

IX 20mg/kg of OSF 

and  d-Gal  

106.12±0.24** 115±0.23** 312.45±0.55** 1.75±0.45** 

X 10mg/kg of CGF and  d-

Gal  (400 mg/kg b.wt) 

120.23±0.23* 128±0.43* 362.09±0.38* 2.39±0.36* 

XI 20mg/kg of CGF and  d-

Gal (400 mg/kg b.wt) 

112.11±0.32** 119±0.21** 329.17±0.62** 1.94±0.38** 

XII 
10mg/kg of CGF and 

10mg/kg of OSF  and  d-

92.12±0.35*** 88.23±0.54*** 224.12±0.3*** 0.76±0.23*** 
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FIG 32 

D-galactosamine induced acute liver failure  in rats 
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HISTOPATHOLOGY 

Liver histology by hematoxylin and eosin (H&E) staining 

             
                               A                                                                            B 

         

            
                                 C                                                                        D 

FIG - 33 

D-GALACTOSAMINE INDUCED ACUTE LIVER FAILURE   

A) Liver section of normal control rat shows central vein surrounded by hepatic cord of cells 

B) Liver section of D- Gal (400 mg/kg b.wt) treated rats showing massive fatty changes along 

with congestion in central vein, necrosis, and the loss of cellular boundaries. C) Liver of rats 

treated with 100mg/kg of OSM and 100 mg/kg of CGM and D- Gal (400 mg/kg b.wt)   showing 

mild congestion in central vein and reduced necrosis D). Liver of rats treated with mixture of 10mg 

/kg of CIF and 10mg/kg of OSF and D- Gal (400 mg/kg b.wt) showing almost normal histology 

of liver lobule. 
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5.8.1.2 Effect of methanol leaf extracts of Orthosiphon stamineus and Coccinia grandis and 

its fractions   on  D-galactosamine induced acute liver failure  in rats  

On assessment of the biochemical parameters, D-galactosamine treated animals (Group 

II) showed significant (p<0.01) increase in  serum SGOT, SGPT, ALP and Total Bilirubin levels 

as  compared to control rats (Group I). Highest concentrations of Orthosiphon stamineus and 

Coccinia grandis significantly decreased the level of serum markers of liver. The combination of 

two extracts and its fractions in the concentration ratio of 1:1 was found most effective (Groups 

VII &XII) ( P<0.001) when compared to the extracts and its fractions treated individually 

(Groups VIII-X & III-VI)( P<0.01). The results are presented in table 25 

 

Histopathology 

Liver section of normal control rat shows central vein surrounded by hepatic cord of cells  

Liver section of D- Gal (400 mg/kg b.wt)  treated rats showing massive fatty changes along with 

congestion in central vein, necrosis, and the loss of cellular boundaries. Liver of rats treated with 

100mg/kg of OSM and 100 mg/kg of CGM and D- Gal (400 mg/kg b.wt) showing mild 

congestion in central vein and reduced necrosis. Liver of rats treated with mixture of 10mg /kg of 

CGF and 10mg/kg of OSF and D- Gal (400 mg/kg b.wt) showing almost normal histology of 

liver lobule.  (Figure 32) 

 

 

 

 

 

 

 

 

 

 

 

 

 

116 



 

HEPATO AND NEPHRO PROTECTIVE ACTIVITY OF O.STAMINEUS & C. GRANDIS  
 

 

Table 26 

Effect of methanol leaf extracts of Orthosiphon stamineus and Coccinia grandis and its 

fractions   on   BDL induced chronic liver failure  in rats 

Values are mean ± sem of 6 animals in each groups.Group II compared with group I.,Group III-XII  is 

compared with Group II  (ONE WAY ANOVA) *P<0.05 ,**P<0.01,** *P<0.001 
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Groups Treatment and  Dose 
SGOT 

(IU/L) 

SGPT 

(IU/L) 

ALP 

(IU/L) 

Total Bilirubin 

(mg/dl) 

I Sham-operation 55.12±0.28 64.13±0.71 115.34±0.22 0.48±0.21 

II BDL 162±0.12*** 198.12±0.34*** 586.32±0.24*** 3.12±0.34*** 

III 100mg/kg of OSM   and  BDL 178.12±0.17* 168.15±0.45* 555.21±0.34* 2.88±0.75* 

IV 200mg/kg of OSM and  BDL 148.14±0.28** 146.34±0.35** 440.12±0.54** 2.14±0.22** 

V 100mg/kg of CGM  and BDL 188.14±0.24* 188.34±0.65* 579.12±0.32* 3.09±0.34* 

VI 200mg/kg of CGM and   BDL 134.18±0.42** 162.34±0.45** 480.28±0.49** 2.50±0.29** 

VII 
100mg/kg of OSM and 100 

mg/kg of CGM and BDL 119.21±0.19*** 119.45±0.20*** 233.12±0.59*** 1.57±0.21*** 

VIII 10mg/kg OSF and BDL 145.23±0.16* 156.23±0.14* 420.37±0.43* 2.56±0.09* 

IX 20mg/kg of OSF and BDL 138.12±0.17** 124.12±0.51** 320.45±0.33** 2.09±0.10** 

X 10mg/kg of CGF and BDL 155.34±0.12 166.12±0.11 476.32±0.23 2.76±0.34 

XI 20mg/kg of CGF and BDL 134.20±0.55** 134.18±0.23** 350.12±0.17** 2.32±1.21** 

XII 
10mg/kg of CGF and 10mg/kg of 

OSF  and  BDL 97.23±0.45*** 85.12±0.35*** 167.33±0.20*** 0.94±0.39*** 
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FIG  34 

Effect of methanol  leaf extracts of Orthosiphon stamineus and Coccinia grandis and its 

fractions   on   BDL induced chronic  liver failure  in rats 

 

 

 

 

 

 

 

 

 

 

118



 

HEPATO AND NEPHRO PROTECTIVE ACTIVITY OF O.STAMINEUS & C. GRANDIS  
 

 

               
                    A                                                   B      C 

 

 

 

          
 D                                                 E                                          F 

Fig -  35 

    Surgical Procedure of BDL induced chronic  liver failure  in rats 

 

A. Liver lobules were turned down and intestines were carefully pulled out  

B. The common bile duct was fixed with forceps and obstructed with a piece of string 

C. A second ligature was set in a distance of approximately 1cm  

D. Intestines were in to the abdominal cavity and the incision was sewn by several pinpricks  

E. The livers of sham operated animals showed no signs of  fibrosis at day 12 after surgery 

F. Livers of animal receiving bile duct ligature a high degree of hepatic fibrosis in induced 
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HISTOPATHOLOGY 

Liver histology by hematoxylin and eosin (H&E) staining 

                                   

              

   A                                                  B                                          

     

   C       D 

FIG -  36 

BDL induced chronic  liver failure  in rats 

A) Liver histology slide of sham-operation group showing clear hepatic lobule, radial liver cell 

cord, and clear hepatic sinusoid. B) BDL rats showing the majority of hepatocytes with double, 

multiple nuclei or single enlarged nuclei, prominent nucleoli, and cytoplasmic acidophilic 

bodies.   C) Rats treated with 100mg/kg of OSM and 100 mg/kg of CGM and BDL showing 

enlarged nuclei still present in many hepatocytes which contain much reduced acidophilic 

bodies.  D) Rats treated with 10mg/kg of CGM and 10mg/kg of OSM and BDL showing almost 

normal histology.  
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5.8.2 Chronic Liver Failure  

5.8.2.1 Effect of methanol leaf extracts of Orthosiphon stamineus and Coccinia grandis and 

its fractions   on   BDL induced chronic  liver failure  in rats  

 

BDL operated  animals ( Group II ) showed significant (p<0.001) increase in  serum 

SGOT, SGPT, ALP and Total Bilirubin levels as  compared to control rats ( Group I ). Highest 

concentrations of Orthosiphon stamineus and Coccinia grandis significantly decreased the level 

of serum markers of liver. The combination of two extracts and its fractions in the concentration 

ratio of 1:1 was found  most effective ( Groups VII &XII) ( P<0.001) when compared to the 

extracts and its fractions treated individually (Groups VIII-X & III-VI)( P<0.01). The results are 

presented in table 26 

 

Histopathology 

 

Liver histology slide of sham-operation group showing clear hepatic lobule,  radial liver 

cell cord, and clear hepatic sinusoid.  BDL rats showing the majority of hepatocytes with double, 

multiple nuclei or single enlarged nuclei, prominent nucleoli, and cytoplasmic acidophilic 

bodies.   Rats treated with 100mg/kg of OSM and 100 mg/kg of CGM and BDL showing 

enlarged nuclei still present in many hepatocytes which contain much reduced acidophilic 

bodies. Rats treated with 10mg/kg of CGM and 10mg/kg of OSM and BDL showing almost 

normal histology.( Figure 35) 
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Table 27 

Effect of methanol  leaf extracts of Orthosiphon stamineus and Coccinia grandis and its 
fractions   on    CCL4  induced chronic  liver failure  in rats 

 

Values are mean ± sem of 6 animals in each groups. Group II compared with group I Group III-XII  is 

compared with Group II  (ONE WAY ANOVA) *P<0.05 ,**P<0.01,** *P<0.001 
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Groups Treatment and Dose SGOT 
(IU/L) 

SGPT 
(IU/L) 

ALP 
(IU/L) 

Total Bilirubin 
(mg/dl) 

 
 

I Control 51.14±0.43 40.12±0.34 84.09±0.76 0.69±0.12 

II 1.5 ml/kg of body weight 
CCl4 217.18±0.45*** 342.14±0.54*** 198.32±0.34*** 2.13±0.03*** 

III 100mg/kg of OSM and  1.5 
ml/kg of  body weight CCl4 200.15±0.29* 300.15±0.61* 186.12±0.34* 2.09±1.12* 

IV 200mg/kg of OSM and  1.5 
ml/kg of  body weight CCl4 198.14±0.34** 198.14±0.45** 145.34±0.21** 1.86±0.12** 

V 100mg/kg of CGM  and 1.5 
ml/kg of  body weight  CCl4 222.14±0.23* 288.14±0.37* 189.88±0.23* 2.12±0.14* 

VI 200mg/kg of CGM and   1.5 
ml/kg of  body weight  CCl4 200.13±0.28** 224.23±0.45** 167.13±0.64** 1.96±0.13** 

VII 
200mg/kg of OSM and 200 
mg/kg of  CGM  and 1.5 
ml/kg of body weight of CCl4 

121.13±0.34*** 110.09±0.22*** 113.12±0.4*** 1.09±0.56*** 

VIII 10mg/kg OSF and 1.5 ml/kg 
of body  weight  CCl4 199.23±0.76* 176.54±0.24* 163.34±0.34* 1.66±0.32* 

IX 20mg/kg of OSF and 1.5 
ml/kg of body  weight  CCl4 154.12±0.12** 128.14±0.34** 136.12±0.23** 1.24±0.23** 

X 10mg/kg of CGF and  1.5 
ml/kg of body  weight  CCl4 198.34±0.67* 243.82±0.34* 178.12±0.32* 1.98±0.45* 

XI 20mg/kg of CGF and  1.5 
ml/kg of body  weight  CCl4 166.23±0.45** 198.14±0.56** 164.12±0.45** 1.77±0.32** 

XII 
10mg/kg of CGF and 
10mg/kg of OSF   and    1.5 
ml/kg of body weight  CCl4 

0.76±0.23*** 73.21±0.34*** 109.34±0.09*** 0.72±0.10*** 
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FIG  - 37 

  CCL4  induced chronic  liver failure  in rats 
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HISTOPATHOLOGY 

Liver histology by hematoxylin and eosin (H&E) staining 

                 

  A                                   B 

                   

                                     C                                                                                             D 

FIG-38 

CCL4  INDUCED CHRONIC  LIVER FAILURE   

 
A) Liver of control rats showing normal histology B) Rats treated with 1.5 ml/kg of CCl4 

showing   Centrilobular necrosis , Vacoulization and  macro vesicular fatty changes of  

hepatocytes. C) Liver of rats treated with 200mg/kg of OSM and 200 mg/kg of CGM and 1.5 

ml/kg of CCl4 showing mild macro vesicular fatty changes  and vacuolar degeneration of 

hepatocytes. D). Liver of rats treated with mixture of 20mg /kg of CGF and 20mg/kg of OSF  

and 1.5 ml/kg of  CCl4  showing almost normal histology of hepatocytes. 
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5.8.2.2 Effect of methanol  leaf extracts of Orthosiphon stamineus and Coccinia grandis and 

its fractions   on  CCl4  induced chronic  liver failure  in rats 

 

CCl4 treated group ( Group II ) showed significant (p<0.001) increase in  serum SGOT, 

SGPT, ALP and Total Bilirubin levels as  compared to control rats ( Group I ). Highest 

concentrations of Orthosiphon stamineus and Coccinia grandis significantly decreased the level 

of serum markers of liver. The combination of two extracts and its fractions in the concentration 

ratio of 1:1 was found most effective (Groups VII &XII) ( P<0.001) when compared to the 

extracts and its fractions treated individually (Groups VIII-X & III-VI)( P<0.01). The results are 

presented in table 27 

 

Histopathology 

 

Liver of control rats showing normal histology   Rats treated with 1.5 ml/kg of CCl4 

showing   Centrilobular necrosis, Vacoulization and macrovesicular fatty changes of  

hepatocytes  Liver of rats treated with 100mg/kg of OSM and 100 mg/kg of CGM and 1.5 ml/kg 

of CCl4 showing mild macro vesicular fatty changes and vacuolar degeneration of hepatocytes. . 

Liver of rats treated with mixture of 10mg /kg of CGF and 10mg/kg of OSF and 1.5 ml/kg of 

CCL4 showing almost normal histology of hepatocytes.( Figure 37) 
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Table 28 

Effect of Orthosiphon stamineus and Coccinia grandis on different biochemical parameters 

in Isoproterenol induced myocardial infarction in rats. 

Groups Treatment Aspartate 
amino 

transferase 
(AST) 

 

Alanine 
amino 

transferase 
(ALT) 

 

Lactate 
dehydrogenase 

(LDH) 
 

Creatine 
Phosphokinase 

(CPK) 
 

I Control 100.33±3.16 65.42±2.16 324±16 260.07±2.45 

II ISO 200mg/kg 207±4.05 180±3.03 643±3.1 324.57±2.08 

III ISO+OSM 
(200mg/kg) 

115.17±3.63  70.83±3.32 396±40 274.5±2.14 

IV ISO+CGM 
(200mg/kg) 

200±2.02 165±0.03 542±1.1 311.37±1.08 

V ISO+OSF 
(20mg/kg) 

102.15±0.53  65.83±1.02 332±0.85 268.5±2.34 

VI ISO+CGF 
(20mg/kg) 

212±2.12 169±0.08 564±1.17 328.37±2.06 

VII ISO+OSM+CGM 
(200mg/kg) 

164.5±3.13  165.67±3.14 496±0.38 301.4±3.13 

VIII ISO+OSF+CGF 
(20mg/kg) 

154.5±2.13  156.67±1.34 516±0.23 281.4±3.13 

Values are mean ± sem of 6 animals in each groups  Group II compared with group I. Group III-VIII  is 
compared with Group II and I  (ONE WAY ANOVA) P<0.001 
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Fig  39 

Effect of Orthosiphon stamineus  and Coccinia grandis on different biochemical parameters 
in Isoproterenol induced myocardial infarction in rats. 

 
5.9  Cardio Protective Activity 

Effect of methanol extract of the leaves of Orthosiphon stamineus and Coccinia grandis 

Isoproterenol induced myocardial infarction in rats 

The prior administration of OSM (200 mg /kg) showed significant reduction in ISO 

induced elevated serum marker enzymes. At a dose of 200 mg/kg of CGM did not show the 

protection against Myocardial Infarction. The combined effect of methanol extracts of 

Orthosiphon stamineus and Coccinia grandis and its fractions did not show the significant 

activity. Where as higher dose of 200 mg/kg of methanol extract Orthosiphon stamineus and its 

fraction of OSF 20mg/kg effectively prevented Isoproterenol induced cardiac damage (Table 28) 

Table -29 
In vivo Anti-snake venom activity of the methanolic extract of the leaves of 

Orthosiphon stamineus and Coccinia grandis 
GROUPS Treatment No of animals 

Survived                
% Survival 

I Control 01 16.66 
II Snake Venom Antiserum 06 100 
III OSM 200 mg/kg 03 50 
IV CGM 200mg/kg 03 50 
V OSF 20mg/kg 01 16.66 
VI CGF 20mg/kg 01 16.66 
VII OSM 200 mg/kg and  CGM 200mg/kg 05 83.33 
VIII OSF  20 mg/kg and CGF  20 mg/kg 01 16.66 

Values are mean ± sem of 6 animals in each groups  Group II compared with group I. Group III-VIII  is 

compared with Group II and I  (ONE WAY ANOVA)  
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5.10  In vivo Anti-snake venom activity of the methanolic extract of the leaves of 

Orthosiphon stamineus and Coccinia grandis 

In-vivo anti-snake venom activity of the methanolic extract Orthosiphon stamineus and 

Coccinia grandis was studied at dose level of 200 mg/kg body weight respectively. In control 

group, which was treated with only venom (61mcg/20g) only one mice were survived. Mice 

treated with 200 mg/kg of methanol  extract  of Orthosiphon stamineus and Coccinia grandis  

recorded 50% survival, Combined effect of Orthosiphon stamineus and Coccinia grandis 

showed 83.33%, its combined fractions showed only 16.66% survival  and the standard showed 

100% survival which was shown in the Table 29.   

 

 

FIG - 40  In vivo Anti-snake venom activity of the methanolic extract of the leaves of 
Orthosiphon stamineus and Coccinia grandis 
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Table 30 

Analgesic activity of the methanolic extract of the leaves of Orthosiphon stamineus and 
Coccinia grandis by acetic acid induced writhing in mice 

Values are mean ± sem of 6 animals in each groups . Group II compared with group I. Group III-VIII  is 

compared with Group II and I  (ONE WAY ANOVA) P<0.001 

 
 

Fig 41 

Analgesic activity of the methanolic extract of the leaves of Orthosiphon stamineus and 

Coccinia grandis by acetic acid induced writhing in mice 
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GROUPS DRUG TREATMENT AND DOSE NO OF 

WRITHINGS 

% 

INHIIIBITION 

I Control  (5ml/kg) 59.32 ±1.69 ------ 

II Diclofenac  ( 5 mg/kg) 24.52 ±0.45 58.66 

III OSM 200mg/kg 41.42±0.73 30.17 

IV CGM 200mg/kg 46.51 ±0.32 21.59 

V OSF20mg/kg 37.32±0.45 37.08 

VI CGF20mg/kg 40.28±0.92 32.09 

VII OSM 200mg/kg and CGM 200 mg/kg 32.45 ±0.85 45.32 

VIII OSF 20mg/kg  and 20mg/kg CGF 28.76 ±0.72 51.51 
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5.11 Analgesic activity of the methanolic extract of the leaves of Orthosiphon stamineus and 

Coccinia grandis by acetic acid induced writhing in mice 

The effect of OSM and CGM produced significant reduction in the number of writhing in 

mice at 200 mg/kg oral dose, the percent reduction of writhing  of OSM and CGM was 30.17% 

and 21.59% respectively, as compared to the control group, whereas the standard drug 

Diclofenac (5 mg/kg p.o.) showed a reduction of 58.66% A combination of the leaves  of  

methanol extracts  and its fractions of Orthosiphon stamineus and Coccinia grandis  (in 1:1  

ratio) significant percent reduction of writhing  was observed when treated with OSM and CGM  

individually. Methanol fractions of these two plants and its combination showed excellent 

analgesic activity when compared to other treatment doses of these two plants. ( Table 30) 

 
Table 31 

Anti inflammatory activity of  Orthosiphon stamineus and Coccinia grandis on Carageenan 
induced paw edema in rats  

 
Groups 

        

 Treatment and Dose Paw volume 

Mean ± SEM 

                  Paw volume in ml Mean ± SEM 

1 hour 2 hour 3 hour 6 hour 

 I Control 0.5% tween 80 
(0.1ml) 

0.25±0.03 0.34±0.01 0.48±0.02 0.56±0.02 0.78±0.03 

 II OSM   200mg/kg 0.23±0.03 0.32±0.02 0.48±0.05 0.51±0.01 0.39±0.05 

 III CGM  200mg/kg 0.20±0.02 0.36±0.05 0.44±0.02 0.49±0.01 0.35±0.03 

 IV OSF  20mg/kg 0.21±0.01 0.29±0.03 O.39±0.02 0.46±0.02 0.32±0.03 

 V CGF  20mg/kg 0.20±0.02 0.36±0.05 0.44±0.02 0.49±0.01 0.31±0.03 

 VI OSM   200mg/kg and 
CGM   200mg/kg 

0.19±0.03 0.31±0.02 0.35±0,01 0.48±0.03 0.29±0.02 

 VII OSF  20mg/kg and CGF  
20mg/kg 

0.24±0.01 0.34±0.01 0.42±0.02 0.45±0.02 0.26±0.01 

 VIII Diclofenac   sodium  
40mg/kg 

0.20±0.01 0.26±0.01 0.31±0.01 0.36±0.05 0.23±0.01 

                

Values are expressed as Mean ±Sem for 6 animals in each group .] 

Group VIII compared with Group 1 Group II-VII compared with Group I and Group VIII. 

(ONE WAY ANOVA) P<0.001 
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FIG - 42 
Anti inflammatory activity of  Orthosiphon stamineus and Coccinia grandis on carageenan 

induced paw edema in rats  
5.12 Anti inflammatory activity of  Orthosiphon stamineus and Coccinia grandis on 

carageenan induced paw edema in rats  

The carrageenan induced edema develops by release of inflammatory mediators such as 

histamine, kinin, bradykinin, and prostaglandins .As shown in Table 31   Diclofenac sodium 

showed significant inhibition of rat paw edema at 6 hr. The extracts of OSM and CGM reduced 

the inflammation (200mg/kg) of rat paw edema at 6 hr. A combination of the leaves of 

Orthosiphon stamineus and Coccinia grandis (in 1:1 ratio) significantly reduced inflammation 

was observed when treated with 200mg/kg of OSM and CGM individually. 

Table 32 
Effect of Orthosiphon stamineus and Coccinia grandis treatment on average life span of 

ascites tumour bearing mice 

Groups Treatment Mean survival days % ILS 

I Control 19.28±1.79 - 

II Standard 27.42±0.97 42.22 

III OSM   ( 200mg/kg) 20.32±0.72 05.39% 

IV CGM  (200mg/kg) 20.19±0.89 04.71% 

V OSM and CGM ( 200mg/kg) 24.5±1.64 27.04 
VI OSF and CGF (20mg/kg) 22.14±1.06 14.83 
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Fig 43 : 

Effect of  Orthosiphon stamineus and Coccinia grandis treatment on average life span of 
ascites tumour bearing mice 

5.13 Effect of  Orthosiphon stamineus and Coccinia grandis treatment on average life span 
of ascites tumour bearing mice 

The animals of the tumor control group inoculated with EAC cells survived for a period 

of 19.28± 1.79 days. The animals treated with cyclophosphamide survived for 27.42± 0.97days. 

The OSM at 200 and CGM 200 mg/kg body weight slightly increased the average life span of 

animals by 20.32±0.72 days and 20.19±0.89 days respectively.  But combined treatment of OSM 

and CGM 200 mg/kg body weight was found to be more inhibiting the proliferation of EAC cells 

with the percentage increase in life span by 27.04 % than the fractions of OSF and CGF 

(20mg/kg) (14.81 %). However, in cyclophosphamide treated mice (10 mg/kg), the percentage 

increase in life span was found to be the highest (42.22 %) ( Table 32) 

Table 33 
Effect of of  Orthosiphon stamineus and Coccinia grandis treatment on average solid 

tumour volume 

Groups 
Tumor volume on 30 th 

day (cm3) % Inhibition 
Control 1.639±0.125 - 
Standard 0.412±.006 74.86% 
OSM( 200mg/kg) 1.023±0.028 37.58% 
CGM( 200mg/kg) 1.212±0.015          26.05% 

  OSM and CGM ( 200mg/kg) 0.564±0.025 65.58% 
 

OSF and CGF (20mg/kg)            0.823±0.085 49.78% 
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Fig 44. 

Effect of of  Orthosiphon stamineus and Coccinia grandis treatment on average solid 
tumour volume 

Assessment of tumour volume 

The animals injected with DLA cell lines alone showed marked increase in tumor volume 

on the 30th day of inoculation in control group. The tumor volume in the mice treated with OSM 

extract at a dose  of 200 mg/kg b.wt and CGM  200 mg/kg b.wt. on the 30th day of inoculation 

decreased significantly by 37.58% and 26.05%respectively. The tumor volume had decreased by 

74.83 % in cyclophosphamide (10mg/kg) treated group and Combined effect of methanol extract 

of OSM and CGM 200mg/kg has produced excellent activity equal to standard group. But 

fractions of OSF and CGF 20mg/kg decreased siginificantly by 49.78% which is not comparable 

with standard. ( Table 33) 

Table 34 
Effect of of  Orthosiphon stamineus and Coccinia grandis treatment on wound contraction 

(wound excision model) 
Groups and Treatment 0 Day 4th Day 8th Day 12th Day 16th Day 

Simple ointment base 619±1.02 574±3.12 423±3.09 292±1.65 94±1.33 

Povidone iodine ointment 560±2.18 234±2.28 74±2.97 21±2.71 07±2.12 

2% w/v OSM ointment 596±1.93 425±1.88 292±2.43 128±1.87 55±2.67 

2% w/v CGM ointment 600±1.88 492±1.43 312±1.34 154±1.06 82±1.82 

2% w/v of OSM and CGM 582±1.07 284±0.98 91±1.17 36±1.56 15±1.09 

0.2%w/v of OSF and CGF 612±2.24 394±1.02 278±0.93 212±2.19 45±1.11 
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Fig 45 

Effect of of  Orthosiphon stamineus and Coccinia grandis treatment on wound contraction 
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CONTROL                                      STD                             2% w/v of OSM and CGM 
 

                                        

          0 day 

                                   

         8th day 

                                 

16th day 

Figure 46 

Effect of of  Orthosiphon stamineus and Coccinia grandis treatment on wound contraction 

(wound excision model) 

5.14 Wound Healing Activity 

Equal proportion of topical application of methanol extracts of leaves of Orthosiphon 

stamineus and Coccinia grandis has a positive influence on  wound contraction phase of wound 

healing, has a beneficial in wound healing.  
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5.15. DOCKING ANALYSIS 

IN-SILICO DOCKING OF COMPOUNDS IDENTIFIED FROM THE LEAVES OF 

ORTHOSIPHON STAMINEUS AND  COCCINIA GRANDIS  FOR THE 

HEPATOPROTECTIVE ACTIVITY 

Pregnene  X Receptor 

In the present study, in-silico docking was carried out for the  compounds  present in  

Orthosiphon stamineus and Coccinia grandis  in comparison with standard Silymarin against 

Pregnene X receptor . Compound 1,2  and 4  have shown significant   Pregnene X receptor 

inhibitory activity. Of the 3 compounds , compounds 1 and 4   showed maximum Pregnene X 

receptor  inhibition than   compound 2  and std drug silymarin . However, the study showed that 

the  leaves of Orthosiphon stamineus and Coccinia grandis is potential for the hepatoprotective 

activity by inhibiting Pregnene X receptor. 

NF-Κb  Receptor 

 In the present study, in-silico docking was carried out for the  compounds  present in  

Orthosiphon stamineus and Coccinia grandis  in comparison with standard Silymarin against NF-

κB protein . Compounds 1,4  and 7  have shown significant   NF-Κb  Receptor inhibitory 

activity. Of the 3 compounds , compounds 1 and 4   showed maximum NF-Κb  Receptor 

inhibition than the compound 2  and  the standard drug silymarin . However, the study conclude 

that the  leaves of Orthosiphon stamineus and Coccinia grandis is potential for the 

hepatoprotective activity by inhibiting NF-Κb  Receptor 

ACE Protein 

In the present study, in-silico docking was carried out for the  compounds  present in  

Orthosiphon stamineus and Coccinia grandis  in comparison with standard Captopril against 

ACE  protein . Compounds 1,2,3,4  and 7 have shown significant ACE Receptor inhibitory 

activity. Of the 5 compounds  1,4   showed maximum ACE   Receptor inhibition than the  

standard drug Captopril . However, the study conclude that the  leaves of Orthosiphon stamineus 

and Coccinia grandis is potential for the Nephroprotective activity by inhibiting ACE  Receptor 
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Docking images of designed compounds showing maximum activity against Pregnene X 
Receptor (PXR) 

 

 

Fig 47  Binding interaction of compound 1 with protein PXR 
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FIG  48 Binding interaction of compound 4 with protein PXR 
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FIG 49 Binding interaction of Std – Silymarin with protein PXR 
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Docking images of designed compounds showing maximum activity against NF-Kb 
Receptor 

 

 
 

 
FIG  50 Binding interaction  of compound 1 with NF-Kb receptor 
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FIG  51 Binding interaction of Compound 4 with NF-Kb receptor  
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FIG 52 Binding interaction of Compound 7 with NF-Kb receptor 
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FIG  - 53 Binding interaction of Std  Silymarin with NF-Kb receptor  
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Docking images of designed compounds showing maximum activity against ACE Receptor 

 

 
 
 
 

 
FIG  54 Binding interaction of Compound 1 with protein ACE 
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FIG 55 Binding interaction of  Compound 2  with protein ACE 
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FIG 56 Binding interaction of Compound 3with  protein ACE 
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FIG 57 Binding interaction of Compound 4  with protein ACE 
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Fig;58  Binding interaction of compound 7 with protein ACE 
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FIG 59 Binding interaction of  std Captopril  with ACE 
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Table 35 

Summary of GLIDE result of ligands against pregnene X receptor for Hepatoprotective activity 
 

PARAMETERS CP1 CP2 CP3 CP4 CP5 CP6 CP7 CP8 Silymarin 

Glide Score -10.7265 -7.38038 -3.1234  -10.4761 -4.1437  -5.20421 -5.29127 -3.4317  -8.342805 

Glide Energy -42.0929 -41.2518  -28.4567 -57.719  -27.1456 -28.1966 -33.5192  -31.4784 -41.147367 
Table 36 

Summary of GLIDE result of ligands against NF-κB for Hepatoprotective activity 
 

PARAMETE

RS CP1 CP2 CP3 CP4 CP5 CP6 CP7 CP8 Silymarin 

Glide Score -6.726976 -3.206891 -3.616467 -6.840646 -4.743156 -4.023773 -5.490684 -3.009399 -5.540104 

Glide Energy -41.72488 -29.170403 -32.216969 -43.610371 -25.044221 -32.52975 

-

35.195415 -22.489572 -40.492785 

 
Table 37 

Summary of GLIDE result of ligands against ACE for Nephroprotective activity 
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PARAMETERS CP1 CP2 CP3 CP4 CP5 CP6 CP7 CP8 Captopril 

Glide Score -9.909692 -5.232298 -5.227103 -11.340965 -4.226468 -4.276425 -5.445692 -4.748829 -5.25261 

Glide Energy 
-

56.301081 
-

39.744262 -43.157097 -73.171827 -32.071475 -35.841348 -45.370877 -18.239206 -29.7575 
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Table 38 
PHARMACOKINETIC PARAMETERS WITH THEIR OPTIMUM RANGE IMPORTANT FOR CNS ACTIVITY AND ORAL  

BIOAVAILABILITY OBTAINED BY QIKPROP TOOL 

PARAMETERS CP1 CP2 CP3 CP4 CP5 CP6 CP7 CP8 Captopril Silymarin 

Molecular weight (< 500) 358.34 550.691 372.374 470.432 456.707 358.347 344.32 414.717 217.282 482.443 

QPPMDCK ( <25-poor, > 500 good) 317.807 305.78 6.183 1178.967 2130.831 1.747 207.689 787.593 1860.521 10.403 

Violation of Rule Of Three (Max 3) 0 0 1 1 0 1 1 0 1 1 

Donar HB (0-6) 4 2 0 4 2 0 1 1 1 4 

Metabolism (1-8) 6 2 5 6 3 5 5 3 3 8 

Accept HB (2-20) 7 9.35 6.25 11 3.7 5.25 5.25 1.7 4.5 9.65 

Log P Value o/w (-2.0  to 6.5) 1.316 5.602 3.551 1.341 6.06 3.468 2.892 7.538 0.342 1.909 

CNS (-2 to +2) -2 -1 0 -2 -1 0 -1 0 -1 -2 

% Human Oral Absorption ( 80% high 
<25% poor) 56.829 94.616 100 48.732 100 100 94.876 100 68.071 64.041 

N and O ( 2-15) 4 7 7 7 7 10 3 7 1 10 

Violation of Rule  Of  Five (Max 4) 0 2 0 0 1 0 0 1 0 0 

QP PCaco (< 25-poor, > 500-Good) 153.425 640.757 17.349 2233.211 3861.378 5.388 358.63 1537.588 3405.935 28.075 

PSA (7-200) 149.946 74.444 68.341 204.996 57.75 83.04 94.021 22.273 72.037 163.943 

Q Plog S (-6.5 to 0.5) -3.074 -6.16 -4.296 -4.44 -6.659 -4.346 -4.339 -8.578 -1.726 -5.409 

Q Plog BB (-3.0 to 1.2) -0.418 -0.943 -3.1 -0.642 -0.167 -4.254 -0.383 -0.569 -0.352 -2.818 
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5.16 ISOLATION OF COMPOUNDS FROM  ORTHOSIPHON  STAMINEUS AND 

COCCINIA GRANDIS BY  COLUMN CHROMATOGRAPHY 

Table-39 

Column Eluted Fractions of Orthosiphon stamineus and Coccinia grandis 

List of Column Eluted Fractions of Orthosiphon stamineus 

Fraction 

No 

Column fractions eluted with following 

solvent 

Weight of sample Consistency  

and color 

1.  Ethyl acetate–hexane (3:2)- 0.176g Yellow crystal 

2.  Ethyl acetate–hexane (3:2) 0.216g White powder 

3.  Benzene–acetone–ethyl acetate (7:5:1) 1g Yellow  needles 

4.  Ethyl acetate–n-hexane(3:1) 0.074g Orange needles 

5.  Ethyl acetate–hexane (7:3.5) 0.143g yellow colour needle 

List of Column Eluted Fractions of Coccinia grandis 
     1 n-hexane   (100%) - - 

2 n-hexane: ethyl acetyate  (50:50) 0.32mg Light yellow solid 

3 Ethyl acetate (100%) 15.6mg Yellow powder 

4 Ethyl acetate: Methanol (50:50) 2.5mg White powder 

5 Methanol (100%) 0.65mg Yellow crystals 
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CHARACTERIZATION OF EFFCTIVE FRACTION OBTAINED FROM 
ORTHOSIPHON STAMINEUS BASED ON INVITRO AND INVIVO 

PHARMACOLOGICAL ATIVITY 
Spectral data of fraction 3 was depicted in the Figures 59,60,61,62 

Characterization of Compound – I 

Yellow needles colour (1g) was obtained which is soluble in methanol and water, the 

melting point was found to be 210-215o C. The isolated compound answered the test for 

flavonoids. The various spectral data’s obtained were given in Figures 8.1, 8.2, 8.3 and 8.4. 

 
Fig : 60  Infra red  Spectrum of compound I 

Table-40 
Infra red  Spectral Data 

Wave Numbers (cm-1) Type 

3369 OH 

2930 CH3,CH2,CH 

1686 C=C 

1412 C-O 

1276 C-O 

1075 C-O 

913 C-O 

634 (CH) 
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 Fig :61   1 H  Nuclear Magnetic Resonance spectral  data for Compound 1 

 

 
FIG : 62 13 C  Nuclear Magnetic Resonance spectral  data for Fraction 3 (OSM) 
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Table-41 

HNMR and 13 C  Nuclear Magnetic Resonance spectral  data for Fraction 3 (OSM) 

Atom Carbon, δ  , ppm Hydrogen, δ  , ppm 

1 73.41 3.36-4.04(m, 1H) 

2 73.62 3.36 – 4.04 (m, 1H) 

3 101.78 4.91 – 5.17 (m, 1H) 

4 64.36 3.36 – 4.04 (m, 2H) 

5 75.25 3.36 – 4.04 (m, 1H) 

6 71.82 3.36 – 4.04 (m, 1H) 

7 72.40 3.36 – 4.04 (m, 1H) 

8 76.46 3.36 – 4.04 (m, 1H) 

9 97.98 4.91 – 5.17 (m, 1H) 

10 71.62 3.36 – 4.04 (m, 1H) 

11 76.52 3.36 – 4.04 (m, 1H) 

12 61.35 3.36 – 4.04 (m, 2H) 

 

Fig 63 Mass spectrum for Fraction 3 (OSM) 
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Properties of the Isolated compound 

Name    - Rhamnetin-3-O- β-D-Galactosyl-4- O-β -D-galactopyranoside 

Molecular formula - C28H32O17 

Molecular weight -640 

Mass (m/z)  - 639( M )+ 

Colour   -Yellow needles 

Structure of the isolated compound 

 

Fig-64 Structure of the fraction 3 (OSM) 

Rhamnetin-3-O- β-D-Galactosyl-4- O-β -D-galactopyranoside 
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6. DISCUSSION 

Phytochemical evaluation 

Methanolic extract showed high extractive yield of 8.5 %w/w and 7.9% w/w when 

compared to other extracts of Orthosiphon stamineus and Coccinia grandis respectively. 

Preliminary phytochemical analysis of Orthosiphon stamineus and Coccinia grandis was 

performed initially with different chemical reagents to detect the nature of phytoconstituents 

and their presence in each extract. Methanolic extract of Orthosiphon stamineus showed the 

presence of alkaloids, terpenoids, carbohydrates, flavonoids, phenols, saponins, proteins and 

glycosides. Methanolic extract of Coccinia grandis showed the presence of glycosides, 

phytosterol, terpenoids, flavonoids, phenols and saponins. 

In Phytochemical evaluation various extracts were prepared and studied for 

qualitative chemical analysis such as TLC and HPTLC finger print analysis. Qualitative 

chromatographic analysis (TLC) was performed for the identification of different components 

in the extracts qualitatively. The HPTLC finger print of methanol extracts of these plants 

were also studied. HPTLC was scanned at 254nm with the best solvent to detect the 

maximum number of components and peak abundance qualitatively. HPTLC fingerprint is 

one of the versatile tools for qualitative and quantitative analysis of active constituents.  

Invitro free-radical scavenging activity 

The therapeutically active extract to carry out the pharmacological studies in animals 

was selected on the basis of in- vitro studies like in-vitro free radical scavenging activity and 

phytochemical analysis. Among the four extract the methanolic extract showed significant 

activity in both plants. The methanol extracts of Coccinia grandis and Orthosiphon stamineus 

showed the dose dependent free radical scavenging activity in all in vitro assay models. 

Hence it was selected for the screening of in-vivo pharmacological studies. Pharmacological 

activity dealt with the screening of acute toxicity study, Nephroprotective, Hepatoprotective, 

Cardioprotective, Analgesic, Anti-inflammatory, Wound healing activity, Anti-tumor activity 

and Anti-snake venom activities of methanolic extract of the leaves of Orthosiphon stamineus 

and  Coccinia grandis. 

Acute toxicity study 

Acute toxicity studies performed on methanol extract of Orthosiphon stamineus and 

Coccinia grandis   (according to OECD guidelines 423). The methanolic extracts of 

Orthosiphon stamineus and Coccinia grandis were found to be very safe up to 2000mg/kg  
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body weight. All the animals were found to be normal and there were no gross 

behavioral changes till the end of the observation period. Hence from this 1/20th and 1/10th 

of MTD was selected and the effective doses were fixed as 100 and 200 mg/kg for the further 

pharmacological studies. 

Nephroprotective activity 

There is no effective therapy is available  for  acute  renal disorders such as Renal 

tubulopathy, Renal tubular acidosis and  Renal ischemia  and chronic diseases such as 

glomerulosclerosis, Diabetic nephropathy and  Renal interstitial fibrosis . Acute and chronic 

renal failure is usually life threatening, if it is not carefully treated. Once the drug or drugs 

that are causing the kidney damage are stopped, treatment focuses on preventing the excess 

accumulation of fluids and wastes while allowing the kidneys to heal. This may be achieved 

in several ways, including diuretics, sodium polystyrene sulfonate, diet modification, dialysis 

or drugs but they may produce adverse effects with life threatening effects. 

According to the National Kidney Foundation, more than 0.5 million Indians   have 

acute and chronic kidney disease. Current therapies may offer some benefit in slowing the 

progression of chronic kidney disease, but most patients ultimately end up with kidney 

failure. While the combination of Orthosiphon stamineus and Coccinia grandis may be 

considered innocuous because it is a natural product, there are important considerations to 

taking supplements in kidney disease. 

In acute and chronic renal failure  models, various inducing agents (gentamicin, 

cisplatin, lead acetate and cadmium chloride for inducing acute renal failure and 

Streptozocin, Puramycin and Cyclosporine-A for  inducing chronic renal failure) treated rats 

(Group II) showed renal toxicity as serum urea, serum urea nitrogen, serum uric acid, and 

serum creatinine levels were significantly increased compared to control (group I)(P<0.001)  

On the other hand, simultaneous administration of  Coccinia grandis and Orthosiphon 

stamineus protected kidney tissues (group III to XII) against nephrotoxic effects of various 

inducing agents, as evidenced from reduced level of kidney biochemical parameters. The 

toxic effect was controlled in the animals treated with methanol extracts of OSM and CGM 

(100mg/kg and 200 mg/kg) by way of restoration of the levels of the kidney function (Group 

III-VI) (P<0.05). At a dose of 100 mg/kg, the effect was only marginal whereas at higher 

dose 200mg/kg the drug effectively prevented the renal damage. Fractions of highest 

concentrations of OSF (20mg/kg) and CGF (20mg/kg) produced significant activity against  
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renal toxicity (Group VIII and X) (P<0.01). Combined effect of  methanol extracts of 

OSM  and CGM and its combined fractions produced excellent activity against 

nephrotoxicity compared to other groups  (Group XI and XII) (P<0.001). 

In this research using animal models have also demonstrated these two plants to 

provide protection from toxin-mediated kidney damage as can occur with chemotherapy. 

Based on the biochemical analysis and histopathology, combination and individual 

administration of these   two plants prevented the acute and chronic kidney injury caused by 

the chemotherapy agents. After analysis of the kidneys, the results of this research concluded 

that the antioxidant properties of these two plants and its potentiation effect contributed to the 

observed protection against acute and chronic renal failure and found that combined effect of 

these two plants to be the primary mechanism of protection. 

  This herbal combination therapy has proved effective in reducing the toxic effects  of  

various types of Kidney Disorders and  have shown that this combination therapy help get 

relief from the following acute and chronic conditions, such as 

 Renal Tubulopathy 
  Renal Ischemia 
 Renal tubular acidosis 
  Renal Interstitial Fibrosis 
 Diabetic nephropathy 
 Glomerulosclerosis. 

Hepatoprotective activity 
Liver disease is a serious ailment and the scenario is worsened by the lack of precise 

therapeutic regimens. Currently available therapies for liver ailments are not apposite and 

systemic toxicity inhibits their long term use. Medicinal plants have been traditionally used 

for treating liver diseases since centuries as the toxicity factor appears to be on the lower side. 

Treatment options for acute liver diseases such as cirrhosis, fatty liver, and chronic 

hepatitis are problematic. The effectiveness of treatments such as interferon, colchicines, 

penicillamine and corticosteroids are inconsistent at best, and the incidence of side-effects 

profound. All too often the treatment is worse than the disease. Conservative physicians often 

use a “wait and see approach” for many of their patients, waiting for the time when the 

disease has progressed to the point to warrant the use of heroic measures. Physicians and 

patients are in need of effective therapeutic agents with a low incidence of side effects.  
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Several botanical medicines potentially constitute such a group. In recent years, 

researchers have examined the effects of plants used traditionally by indigenous healers and 

herbalists to support liver function and treat diseases of the liver. Several hundred plants have 

been  examined for use in a wide variety of liver disorders. Only handfuls have been fairly 

well researched. 

In acute and chronic liver failure  models, various inducing agents (Paracetamol and d-

Galactosamine  for inducing acute liver failure and Bile duct ligation and CCl4  for  inducing 

chronic liver failure) treated rats (Group II) showed  Hepatotoxicity as SGOT, SGPT, ALP 

and Total Bilirubin  were significantly increased compared to control (group I) (P<0.001)  On 

the other hand, simultaneous administration of  Coccinia grandis and Orthosiphon stamineus, 

protected  hepatocytes of liver  (group III to XII) against hepatotoxic  effects of various 

inducing agents, as evidenced from reduced level of liver  biochemical parameters. 

The toxic effect was controlled in the animals treated with methanol extracts of OSM 

and CGM (100mg/kg and 200 mg/kg) by way of restoration of the levels of the liver function 

(Group-III-VI) (P<0.05). At a dose of 100 mg/kg, the effect was only marginal whereas at 

higher dose 200mg/kg the drug effectively inhibited the hepatic damage. Fractions of highest 

concentrations of OSF (20mg/kg) and CGF (20mg/kg) produced significant activity against 

hepatotoxicity (Group VIII and XI) (P<0.01). Combined effect of  methanol extracts of OSM 

and CGM and its combined fractions produced highly significant activity against 

hepatotoxicity compared to other groups  (Group VII and XII) (P<0.001). 

Based on the biochemical analysis and histopathology, combination and individual 

administration of Orthosiphon stamineus and Coccinia grandis prevented the acute and 

chronic liver failure caused by the chemotherapy agents. The results of this research 

concluded that the antioxidant properties of these two plants and its potentiation effect 

contributed to the observed protection against acute and chronic liver failure and found that 

combined effect of these two plants to be the primary mechanism of protection 

         This herbal combination therapy has proved effective in reducing the toxic effects  of  

various types of liver diseases  and  have shown that this combination therapy is used for the 

following acute and chronic conditions, such as 

 Cirrhosis 
 Hepatitis 
 Fibrosis 
 Steatosis. 
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Anti-inflammatory activity 

The carrageenan induced edema develops by release of inflammatory mediators such 

as histamine, kinin, bradykinin, and prostaglandins .As shown in Table   Diclofenac sodium 

showed significant inhibition of rat paw edema at 6 hr. The extracts of OSM and CGM 

reduced the inflammation (200mg/kg) of rat paw edema at 6 hr. A combination of the leaves 

of Orthosiphon stamineus and Coccinia grandis (in 1:1 ratio) significantly reduced 

inflammation was observed when treated with 200mg/kg of OSM and CGM individually. 

Cardioprotective activity 

Isoproterenol (ISO) is well known cardiotoxic agent due to its ability to destruct 

myocardial cells. As a result, cytosolic enzymes such as Lactate Dehydrogenase (LDH), 

Transaminases (ALT and AST) and Creatine Phosphokinase (CPK) were released into blood 

stream and serve as the diagnostic markers of myocardial tissue damage. The amount of these 

cellular enzymes present in blood reflects the alterations in plasma membrane integrity and/or 

permeability. In the present study, Isoproterenol treated rats showed significant elevation in 

the levels of these diagnostic marker enzymes (AST, ALT, LDH and CPK). Moreover, 

elevated levels of these enzymes are an indicator of the severity of ISO-induced myocardial 

membrane necrosis. The prior administration of OSM (200 mg /kg) showed significant 

reduction in ISO induced elevated serum marker enzymes. At a dose of 200 mg/kg of CGM 

did not show the protection against Myocardial Infarction. The combined effect of methanol 

extracts of Orthosiphon stamineus and Coccinia grandis and its fractions did not show the 

significant activity. Where as higher dose of 200 mg/kg of methanol extract Orthosiphon 

stamineus and its fraction of OSF 20mg/kg effectively prevented Isoproterenol induced 

cardiac damage. This reduction in enzyme levels could be due to its action on maintaining 

membrane integrity thereby restricting the leakage of these enzymes. 

In the present study, I found  that Orthosiphon stamineus leaves methanol extract 

protected myocardium from Isoproterenol-induced myocardial functional injury via 

normalization levels of diagnostic marker enzymes, suggesting the beneficial action of  

Orthosiphon stamineus as a Cardioprotective agent and Coccinia grandis is not used for 

treatment of Myocardial Infarction. 

In-vivo anti snake venom activity 

The methanol extract was screened for in-vivo anti snake venom activity. The extract 

of Orthosiphon stamineus at 200mg/kg increased the percentage survival which was 

comparable to that of  
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standard anti venom serum. It was observed that the survival of the mice increased 

progressively with increasing the dose of the extract in a dose dependant manner. α-

Cobratoxin is a substance of the venom of Naja Naja. It is a nicotinic acetylcholine receptor 

(nAChR) antagonist which binds antagonistically and slowly reversible to muscle-type and 

neuronal type nAChRs. This bond will block the receptor’s ability to bind acetylcholine and 

thereby inhibits the ion flow through the postsynaptic membrane, which will lead to 

paralysation.  The probable mechanism of preventing the neurotoxic effect by Orthosiphon 

stamineus may be by interfering with the acetylcholine receptor sites by antagonizing the 

actions of the neurotoxic substances in the venom at the acetylcholine receptor sites. 

Methanol fraction of Orthosiphon stamineus did not show the anti-snake venom activity 

because activity is lost during fractionation. 

Analgesic activity  

Acetic acid causes inflammatory pain by inducing capillary permeability and 

liberating endogenous substances that excite pain nerve ending. Acetic acid is also known to 

increase PGE1 and PGE2 peripherally. NSAIDs can inhibit COX in peripheral tissues and 

therefore interfere with the mechanism of transduction of primary afferent nociceptors 

The effect of OSM and CGM produced significant reduction in the number of 

writhing in mice at 200 mg/kg oral dose, the percent reduction of writhing  of OSM and 

CGM was 30.17% and 21.59% respectively, as compared to the control group, whereas the 

standard drug Diclofenac (5 mg/kg p.o.) showed a reduction of 58.66% A combination of the 

leaves  of  methanol extracts  and its fractions of Orthosiphon stamineus and Coccinia 

grandis  (in 1:1  ratio) significant percent reduction of writhing  was observed when treated 

with OSM and CGM  individually. Methanol fractions of these two plants and its 

combination showed excellent analgesic activity when compared to other treatment doses of 

these two plants. 

The mechanism of analgesic activity of OSM and CGM and its fractions could be 

probably due to the blockade of the effect or the release of endogenous substances that excite 

pain nerve endings similar to that of Diclofenac. Thus, the reduction in the number of 

writhing indicates that Orthosiphon stamineus and Coccinia grandis might exert anti-

nociceptive activity by inhibition of prostaglandin synthesis or action of prostaglandin. 
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Wound healing activity 

Present study clearly demonstrated that methanol extracts Orthosiphon stamineus and 

Coccinia grandis possessed a definite pro healing action in normal healing as observed by 

significant increase in the rate of wound contraction. Wound contraction involves a complex 

and superbly orchestrated interaction of cells, extracellular matrix and cytokines. In the 

present study extract treated wounds were found to contract much faster. Increased rate of 

wound contraction in extract treated wounds might be due to increase in transformation of 

fibroblast cells into myofibroblast cells. Equal proportion of topical application of methanol 

extracts of leaves of Orthosiphon stamineus and Coccinia grandis has a positive influence on  

wound contraction phase of wound healing, has a beneficial in wound healing.  

Invivo Anti-tumour activity 

The cytotoxic effect of crude methanol  extracts of Orthosiphon stamineus and 

Coccinia grandis  on DLA and EAC cells  was evaluated .The maximum amount of inhibition 

is observed in Group V (OSM and CGM  200mg/kg) was found to be 27.05% and 65.58 % 

respectively for EAC and DLA cells. The maximum inhibition for combined fractions of OSF 

and CGF was found to be 14.83% and 49.78 % for EAC and DLA cells respectively. A dose  

dependent activity was exhibited both by methanol extracts where both DLA  and EAC cells 

were sensitive to methanol extract compared to methanol fractions.  Among the  various 

groups  tested for anti-cancer activity, combined activity of methanolic extracts of OSM and 

CGM  exhibited very good  activity which was comparable with standard drug 

Cyclophosphamide (42.22%  and 74.86% respectively for EAC and DLA cells. 

Docking Analysis 

In this study we have designed a set of 8 compounds of Orthosiphon stamineus and 

Coccinia grandis molecules and performed docking simulations in order to identify their 

binding affinity and binding  energy towards the protein Pregnene X  Receptor, NF-ΚB 

Receptor and Angiotensin converting  enzyme and tested for their ADME & Toxicity profiles  

using Insilico tool 

To identify the molecular binding interactions of the analogs with the receptor, all the 

8 ligands were  docked into the active binding site of the enzyme Pregnene X  Receptor, NF-

ΚB Receptor and Angiotensin converting  enzyme using Glide docking algorithm and the 

resulted  XP GScore of the ligands were compared with  Silymarin( marketed potent 

Pregnene X  Receptor, NF-ΚB Receptor inhibitor) and enalapril (marketed potent ACE 

inhibitor). The  docking result of the ligands, silymarin 
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 and enalapril was listed  in table(   ) . The docking result revealed that the  receptor-

ligand complex was stabilized by hydrogen  bonds, hydrophobic and electrostatic 

interactions.  

Among all the 8 compounds 1,4, Enalapril and  Silymarin  (marketed drug) ligand  

have  shown  highest dock score (XP GScore) . Compounds 1 and 4   showed maximum 

Pregnene X receptor and  NF-Κb  Receptor inhibition than  compound 2  and standard  drug  

silymarin. Compounds  1,4   showed maximum ACE   Receptor inhibition than the  standard 

drug Captopril. Binding energies in the protein –  ligand interactions explain how fit the 

ligand binds  with target protein. Examination of the binding interactions of the  ligands helps 

in elucidating the reasonable and  appropriate structural features of ligand which  increase the 

binding affinity and therapeutic efficacy. The docking  study showed  that the  leaves of 

Orthosiphon stamineus and Coccinia grandis is potential for the Hepatoprotective activity by 

inhibiting  Pregnene X  Receptor  and  NF-ΚB Receptor  and Nephroprotective activity by 

inhibiting ACE  Receptor. 

Eupatorin (compound 1), Rosmarinic acid (compound 4) and 5-Hydroxy- 6,7,3,4-

tetramethoxyflavone ( Compound 7)  have shown excellent Hepatoprotective and 

Nephroprotective activity with better ADMET profiles. 

Isolation and Characterization  

 The structure of the  compound isolated from Orthosiphon stamineus was analysed 

by spectroscopic techniques and the melting point of the compound was found to be 210-

2150C. It answered the test for flavanoids. It had IR absorptions at 3369(hydroxyl), 2930 (C-

H stretching of alkanes), 1412,1276, 1075 and 913 (C-O vibrations of alcohols) and 634 (C-H 

bending vibration of alkanes The 1H NMR spectrum showed the presence of 14 protons on 

saturated carbon atoms. The protons are multiplet with the value of 3.36- 4.04 (M,H) in up 

field and the value at 4.19- 5.17 (M,H) showed the protons in the down field. The peak 

appeared in the range between 3.36-4.04 ppm corresponds to carbon connected to oxygen 

linkage. 1H and 13C NMR spectrum of the compound showed the peaks at 73.41, 73.62, 

75.25, 71.82, 72.40, 76.46, 71.62 and 76.52 indicated the carbon connected to oxygen 

linkage. Mass spectrum of the compound showed the molecular ion peak at m/z 639. From 

the spectral studies the possible structure of compound may be Rhamnetin-3-O-β-D-

Galactosyl-4- O-β-D-galactopyranoside.  
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7. SUMMARY AND CONCLUSION 
The thesis entitled “Pharmacological screening of Hepato and Nephroprotective 

activity of Orthosiphon stamineus and Coccinia grandis leaves in male wistar rats” deals 

with phytochemical and pharmacological investigation of traditionally used medicinal plants. 

A perusal of the literature revealed that only fragmentary information was available on these 

plant species regarding pharmacological activity by any other researchers. Plants are 

becoming potential source for phytoconstituents with varied pharmacological activities. 

Identification of such plants of potential use in medicine is of significance.  

Cells in humans and other organisms are constantly exposed to a variety of oxidizing 

agents, some of which are necessary for life. In the status of normal metabolism, levels of 

oxidants and antioxidants in humans are maintained in balance, which is important for 

sustaining optimal physiological conditions. Overproduction of oxidants in certain conditions 

can cause an imbalance, leading to oxidative damage to large biomolecules such as lipids, 

DNA, and proteins. Many synthetic drugs protect against oxidative damage but they have 

adverse side effects. Recently, there has been a considerable interest in finding natural 

antioxidants from plant materials to replace synthetic ones.  Natural antioxidant substances 

are presumed to be safe since they occur in plant foods, and are seen as more desirable than 

their synthetic counterparts. Data from both scientific  reports and laboratory studies show 

that plants contain a  large variety of substances called ‘‘plant chemicals’’ or  

‘‘phytochemicals’’ that possess antioxidant activity Since, secondary metabolites are 

responsible for biological activity, this study would be the leading path way of information 

for selection of the extract for pharmacological activity and isolation of constituents 

responsible for the activity. 

The mechanisms of synergistic actions of herbal ingredients  can be explored for 

designing new multi-target drugs and  drug combinations and for discovering potent drug  

combinations that are individually sub therapeutic but efficacious in combination.  These 

synergistic properties are unique to phytotherapy and it gives both to efficacy and safety. A 

plant extract is more than the isolated constituents out of it and it can substantiate  the 

perception that herbal medicinal products have something  special to offer, at least a 

scientifically based explanation for  the clinical bioequivalence of many plant extracts with 

synthetic drugs at the same therapeutic indications with better  therapeutic benefits. 
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Potentiation refers to situations when two herbs are used in the same prescription, in 

which one of  them serves as the principal herb and the other an adjunct or auxiliary herb. 

The role of the auxiliary herb is to help strengthen the effect of the principal herb. It is 

generally believed that fractionation of plant extracts and purification of the active principles 

would optimize their potencies. However, in some cases fractionation has been found to 

extend the spectrum of activity of plant extracts, while in others it was found to reduce the 

spectrum of activity , depending on whether certain constituents  of the crude extract interact 

antagonistically, synergistically or additively when used in combination.   Coccinia grandis 

and Orthosiphon stamineus as a folklore herbal remedy for several ailments. In this study, the 

column chromatographic fractions of the methanol extracts of Coccinia grandis and 

Orthosiphon stamineus were evaluated in combination. This study was  designed first time 

for the use of her-herb combination to benefit modern pharmacotherapy.   

A combination of the extracts of the  leaves of Orthosiphon stamineus and Coccinia 

grandis  and its fractions (in 1:1 ratio)  significantly reduced  hepato and nephrotoxicity of 

both acute and chronic toxic models when compare to individual herbs activity. 

The various pharmacological activities such as Cardioprotective, Analgesic, 

Antiinflammatory, Wound healing, Anti-tumor and Anti-snake venom activity were  

established by these test extracts can be investigated further in future to get their meaningful 

extension in clinical use. The therapeutic activities were carried out scientifically and 

reported for the first time in this plant 

Methanol extracts of Orthosiphon stamineus and Coccinia grandis were selected for 

column chromatographic separation in an attempt to isolate the most effective fraction 

responsible for the therapeutic activity. The effective fraction of Orthosiphon stamineus was 

selected based on the pharmacological activity and the structure of the compound was 

confirmed by IR, 1H NMR, 13C NMR and Mass spectral data. The compound was found to be 

Rhamnetin-3-O-β-D-Galactosyl-4- O-β-D-galactopyranoside and it was first time isolated 

from the leaves of Orthosiphon stamineus. 

The interest in studying herbal products is further supported by the observations that 

many herbal extracts show superior effect when compared to single chemical constituents at 

the equivalent dose (or concentration). 

With the support of phytochemical studies and in-vitro pharmacological activities the 

methanolic extract was selected and subjected to in-vivo pharmacological studies. The 

combined effect  
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of methanol extracts of Orthosiphon stamineus and Coccinia grandis at the dose level 

of 200mg/kg  and its fractions (20mg/kg) showed promising  Nephroprotective and 

Hepatoprotective activity.  The in vitro free radical scavenging assays indicate that these  

plant extracts  provided significant source of natural antioxidant which is mainly responsible 

for its hepatoprotective and nephroprotective activity. 

Based on the biochemical analysis and histopathology, combination and individual 

administration of these   two plants prevented the acute and chronic kidney and liver  injury 

caused by the chemotherapy agents. After analysis of the kidneys and liver, the results of this 

research concluded that the antioxidant properties of these two plants and its potentiation 

effect contributed to the observed protection against acute and chronic renal failure and found 

that combined effect of these two plants to be the primary mechanism of protection. 

This herbal combination therapy has proved effective in reducing the toxic effects  of  

various types of acute and chronic conditions of kidney diseases such as Renal Tubulopathy, 

Renal Ischemia, Renal tubular acidosis, Renal Interstitial Fibrosis, Diabetic nephropathy  and 

Glomerulosclerosis and liver diseases  such as  Cirrhosis, Hepatitis, Fibrosis and  Steatosis.   

The docking  study concluded  that the  leaves of Orthosiphon stamineus and 

Coccinia grandis is potential for the Hepatoprotective activity by inhibiting  Pregnene X  

Receptor  and  NF-ΚB Receptor  and Nephroprotective activity by inhibiting ACE  Receptor. 

Eupatorin (compound 1), Rosmarinic acid (compound 4) and 5-Hydroxy- 6,7,3,4-

tetramethoxyflavone ( Compound 7)  have shown excellent Hepatoprotective and 

Nephroprotective activity with better ADMET profiles. 

CONCLUSION : 

In my research I found the effective herb-herb combination therapy for both acute and 

chronic conditions of kidney and liver failure. Orthosiphon stamineus and Coccinia grandis 

herb-herb combination therapy (1:1) exhibited stongest nephroprotective and 

hepatoprotective activity especially for treating the following acute and chronic conditions 

such as 

Kidney diseases  

1) Renal Tubulopathy 
2)  Renal Ischemia 
3) Renal tubular acidosis 
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4)  Renal Interstitial Fibrosis 
5) Diabetic nephropathy 
6) Glomerulosclerosis 

 

Liver diseases 

1) Cirrhosis 
2) Hepatitis 
3) Fibrosis 
4) Steatosis 

Future studies 

  Use of herb-herb combination according to Indian  medicine concepts   has not been 

systematically explored to benefit modern pharmacotherapy. Since only limited scientific and 

clinical studies have been carried out so far, a great potential exists to probe the potential 

therapeutic benefit from the herb-herb combinations used in Indian medicine practice. For 

reaping such benefit, improving future herbal research in the  herb-herb combination therapy 

is essential.Once the  mechanism of a given herb-herb-combination are identified, a quality 

product can then be prepared for testing the therapeutic effect of the product. The therapeutic 

effect must be carefully evaluated by a well-designed, randomized, double-blinded, placebo-

controlled clinical trial involving a significant number of subjects (i.e., with sufficient 

power).  , clinical trials following good clinical practice (GCP) should be implemented to 

demonstrate clinical efficacy of herb-herb combination . 

In future this effective herb-herb combination therapy of Orthosiphon stamineus and 

Coccinia grandis must be evaluated clinically to benefit the patients suffering from kidney 

and liver diseases. 
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IMPACT OF THE STUDY 

 
In my research I found the effective herb-herb combination therapy for both acute and 

chronic conditions of kidney and liver diseases . Orthosiphon stamineus and Coccinia 

grandis herb-herb combination therapy (1:1) exhibited stongest nephroprotective and 

hepatoprotective activity especially for treating the following acute and chronic conditions 

such as 

Kidney diseases 

7) Renal Tubulopathy 

8)  Renal Ischemia 

9) Renal tubular acidosis 

10)  Renal Interstitial Fibrosis 

11) Diabetic nephropathy 

12) Glomerulosclerosis 

Liver diseases 

5) Cirrhosis 

6) Hepatitis 

7) Fibrosis 

8) Steatosis 

Future studies 

  Use of herb-herb combination according to Indian  medicine concepts   has not been 

systematically explored to benefit modern pharmacotherapy. Since only limited scientific and 

clinical studies have been carried out so far, a great potential exists to probe the potential 

therapeutic benefit from the herb-herb combinations used in Indian medicine practice. For 

reaping such benefit, improving future herbal research in the  herb-herb combination therapy 

is essential.Once the  mechanism of a given herb-herb-combination are identified, a quality 

product can then be prepared for testing the therapeutic effect of the product. The therapeutic 

effect must be carefully evaluated by a well-designed, randomized, double-blinded, placebo-

controlled clinical trial involving a significant number of subjects (i.e., with sufficient 

power).  , clinical trials following good clinical practice (GCP) should be implemented to 

demonstrate clinical efficacy of herb-herb combination . 
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In future this effective herb-herb combination therapy of Orthosiphon stamineus and 

Coccinia grandis must be evaluated clinically to benefit the patients suffering from kidney 

and liver diseases. 
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