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ABSTRACT 

The present study investigate the phytoconstituents, acute oral toxicity and hepatoprotective activity of methanol 

extract of inner bark of Guettarda speciosa L. using CCl4
 
induced hepatotoxicity in male Wistar albino rats.  The MEGS at 

doses of 200 and 400mg/kg, p.o and the standard drug Silymarin (100mg/kg, p.o.) were administered for three times at 12h 

intervals. After 36hrs of carbon tetrachloride treatment, blood was collected from all groups of rats by puncturing the heart. 

Serum was separated by centrifugation at 2500rpm at 37
0
C for 15min and analyzed for various biochemical parameters. 

The hepatoprotective activity was assessed by using various biochemical parameters like SGOT, SGPT, ALP, γ-GT, total 

bilirubin and Total protein along with histopathological studies of liver tissue. The animals treated only with CCl4 

exhibited a significant increase (P<0.001) the levels of SGOT, SGPT, ALP, γ-GT and  total bilirubin as well as decrease in 

the levels of TP when compared to the normal control group after 36hrs of CCl4 treatment, indicating hepatocellular 

damage. The MEGS afforded significant protection against CCl4
 
induced hepatocellular injury. 
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INTRODUCTION 

The liver is the largest internal organ of the 

body weighing 1200-1500gm. It is a key organ in 

regulating homeostasis within the body. It regulates 

several important functions including protein synthesis, 

storage and metabolism of fats and carbohydrates, 

detoxification of the drugs and other toxins, metabolism 

of hormones and excretion of bilirubin. Liver diseases 

are associated with distortion of these metabolic 

functions (Ward FM and Daly MJ, 2005).  
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Liver produces and secretes bile; it also 

produces blood clotting factors prothrombin, fibrinogen 

and heparin. The liver converts sugar into glycogen 

(Sharma B and Sharma UK, 2009). 

The liver has considerable reserve capacity, can 

often maintain function in spite of significant disease and 

is one of the few human organs capable of regeneration. 

However, in cases of severe injury or disease of the liver, 

a diverse range of physiological roles are impaired, with 

potentially serious consequence for the individual 

concerned (Ward FM and Daly MY, 2005). 

The liver is exposed to drugs in higher 

concentration than other organs of the body, because 

most drugs are administered orally and are absorbed 

from the gastrointestinal tract (GIT). Thus the whole 

dose must pass through the liver to reach systemic 

circulation. Because of this, the liver is a vulnerable 

target for injury from drugs and chemicals and 

disordered hepatic function is an important cause of 
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abnormal drug handling and response (Bennett PN and 

Brown MJ, 2006). 

Liver diseases have become one of the major 

causes of morbidity and mortality in man and animals all 

over globe and hepatotoxicity due to drugs appears to be 

the most common contributing factor (Sharma B and 

Sharma UK, 2009). About 20000 deaths found every 

year due to liver disorders. Hepatocellular carcinoma is 

one of the ten most common tumors in the world with 

over 250000 new cases each year (Gupta AK and Misra 

N, 2006). 

 

TYPES OF LIVER DISEASES 

 There are two main type of liver disease, 

namely acute and chronic; 

 

Acute Liver Disease 

 Acute liver disease is usually a self-limiting 

episode of liver cell inflammation or damage which in 

most cases resolves without clinical sequence. In some 

cases, however, the hepatocyte damage is so severe that 

it affects the whole liver and leading to hepatic failure 

with an associated high mortality. Alternatively, the 

patient can develop chronic liver disease (Ward FM and 

Daly MJ, 2005). 

 

Chronic Liver Disease 

 Chronic liver disease occurs when permanent 

structural changes within the liver, leads secondary to 

long-standing cell damage with the consequent loss of 

normal liver architecture. In most cases this progresses 

to cirrhosis, where fibrous scars divide the liver cells into 

areas of regenerative tissue called nodules. This process 

is irreversible and eventually leads to liver failure. 

Cirrhosis may be secondary to autoimmune hepatitis or 

may result from chronic alcohol ingestion (Ward FM and 

Daly MJ, 2005). 

  

Various Types Of Liver Disorders 

The sheer complexity and varied nature of its 

interactions continually exposes it to a variety of toxins, 

therapeutic agents, etc., making it susceptible to literally 

hundreds of diseases. Some of these diseases are rare; 

others are more common, such as; 

1. Hepatitis 

2. Cirrhosis 

3. Jaundice 

4. Fatty liver 

5. Portal hypertension 

6. Drug induced liver disease. 

 

Hepatitis 

Hepatitis is an inflammation of liver and 

usually characterized as viral hepatitis or non-viral 

hepatitis. Viral hepatitis (A, B, C, D and E) is a 

contagious infection of liver usually caused by one of the  

three different organisms. 

Hepatitis-A formerly known as infectious 

hepatitis, can be contracted by consuming contaminated 

water or food, most notably shellfish. The virus is 

eliminated in stool and though seldom serious it can 

cause severe liver failure and death. It does not cause 

chronic hepatitis and does not lead to cirrhosis or other 

long-term liver problems. 

Hepatitis-B formerly known as serum hepatitis 

and it is found in blood and other body fluids such as 

urine, tears, semen, breast milk and vaginal secretions. It 

is usually transmitted in blood via transfusion or through 

illicit injectable-drug use. 

Type-C hepatitis virus is also contracted 

through contact with infected person (Mohammad O et 

al., 2006). 

 

Cirrhosis 

In cirrhosis, liver cells are damaged and 

replaced by scar tissue which as it accumulates, hardens 

the liver, diminishes blood flow and causes even more 

cells to die. The loss of liver function that accompanies 

this degenerative condition results in gastrointestinal 

disturbances, jaundice, enlargement of liver and spleen, 

maceration and accumulation of fluid in the abdomen 

and other tissues. Alcohol abuse, hepatitis, chemical 

poisoning, excess of iron or copper, other viruses and 

blockages of the bile duct can cause the disease. 

Cirrhosis is the third leading cause of death in adults 

aged between 25 and 59 and seventh leading cause of 

death overall (Mohammad O et al., 2006). 

 

Jaundice 

Jaundice is a yellow coloration of the sclerae 

(white of the eyes), skin and mucous membranes due to 

the build up of a bilirubin. After bilirubin is formed from 

the break down of the haem pigment in aged red blood 

cells and it is transported to the liver, where it is 

processed and eventually excreted into bile (Gerard JT 

and Bryan D, 2006). 

 

Fatty Liver 

Fatty liver is a common and generally 

beginning condition. The majority obese patients (60-

90%) and up to 50% of type-2 diabetics have fatty liver. 

In general the lipid accumulation is characterized by 

macro vesicular steatosis. In a minority cases hepatic 

seatosis is associated with an inflammation in filtrate. 

The histological appearance described as steato hepatitis 

may be caused by alcohol misuse. However in some 

patients with other causes there is no history of excessive 

alcohol consumption is known as non-alcoholic steato 

hepatitis and may progress to cirrhosis in small 

proportion of patients (Hayes PC et al., 2002). 

 

Portal Hypertension 
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Portal hypertension occurs when there is 

increased pressure within the portal venous system 

secondary to increased resistance to flow through the 

damaged liver. Portal hypertension is an import 

contributory factor to the formation of ascites and the 

development of encephalopathy due to by passing of 

blood from the systemic circulation. The major, 

potentially life threatening complication of portal 

hypertension is torrential venous haemorrhage from the 

thin walled veins in the oesophagus and stomach (Ward 

FM and Daly MJ, 2005). 

  

Drugs induced Liver Disorders 

After oral administration, the entire absorbed 

dose of drug is exposed to the liver during the first pass 

through the body, the drug itself or its metabolites may 

affect liver function. Metabolic pathways may become 

saturated at high concentration and drug or metabolites 

may accumulate and leading to toxicity. The drugs like 

paracetamol, salicylates, tetracyclines, rifampcin, etc., 

causes hepatotoxicity at excessive doses (James MR, 

2006). 

 

Causes Of Liver Disease 

 Liver diseases are mainly caused by viral 

infections (Hepatitis-A, B, C, D and E), excess alcohol 

consumption, drug and toxins (For example, certain 

antibiotics, chemotherapeutics, peroxidised oil, aflatoxin, 

carbon-tetrachloride, chlorinated hydrocarbons, etc.), 

immune disorders, inherited metabolic disorders, biliary 

tract diseases, infectious diseases, vascular abnormalities 

and gilbert’s syndrome (Ward FM and Daly MJ, 2005). 

 

Clinical Manifestation Of Liver Disease 

Symptoms of Liver Disease 

 Patients frequently complain of being easily 

fatigued and generally run down with loss of 

appetite and weight loss. 

 In chronic liver disease there may be loss of muscle 

from the arms and legs and swelling of the abdomen 

and lower body due to fluid retention. 

 Individuals with enlarged liver may complain of 

abdomen pain and tenderness. 

 Patients with chronic liver disease and associated 

abnormal clotting of the blood or low platelet counts 

often complain of increased bleeding from the gums 

and nose and easy bruising. 

 

Signs of Liver Disease 

 Many of the signs associated with chronic liver 

disease are related to the failure of the liver to carryout 

normal synthetic, metabolic and excretory functions. The 

most common signs are; 

 

Cutaneous Signs 

There are a number of cutaneous signs that 

indicate the presence of chronic liver disease, although 

none are entirely specific. They include finger clubbing 

(swelling of the finger ends), spider naevi (small 

vascular malformation in the skin), palmor erythema 

(reddening of the palm of the hand) and white  

nails (associated with low serum albumin). 

 

Abdominal signs 

Various changes may be detectable on 

examination of the abdomen. An enlarged liver 

(hepatomegaly) is a common finding in acute liver 

disease, indicating inflammation and regeneration of the 

liver tissue. 

 

Jaundice 

Jaundice indicates impaired liver cell function 

and is a common finding in acute liver disease, but may 

be absent in chronic liver disease until the terminal 

stages of cirrhosis are reached. 

  

Ascites 

A swollen abdomen (ascites) is caused by the 

accumulation of fluid within the abdominal cavity. 

 

Portal Hypertension 

Portal hypertension occurs when there is 

increased pressure within the portal venous system 

secondary to increased resistance to flow through the 

damaged liver. 

 

Gynaecomastia 

Hormonal changes may occur in patients with 

liver disease, partly due to the inability of the cirrhotic 

liver to metabolize oestrogen, which may even lead to 

the development of gynaecomastia in males. 

 

INVESTIGATIONS 

 Most of the investigations to determine the 

cause and extent of the liver disease are similar for the 

both acute and chronic liver disease, and are summarized 

in the table 1 and 2. 

 

Imaging Techniques 

Visualization of the liver texture and bile ducts 

are important to the impaired liver function. Ultrasound 

is the investigation of first choice, allowing investigation 

of possible liver tumours and the extent of splenomegaly 

and portal hypertension. Computed tomography is used 

to enable more detailed examinations. 

 

Liver Biopsy 

Liver biopsy may be helpful in establishing the 

severity of chronic liver disease and especially whether 

or not cirrhosis is present. 
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Hepatitis Serology 

Tests for hepatitis A, B and C are mandatory in 

unexplained liver disease. 

 

Biochemical Liver Function Test 

Biochemical liver function tests (LFTs) are 

simple, inexpensive and easy to perform, but provide a 

relatively crude measure of liver function which cannot 

be used in isolation to make a diagnosis. They are most 

useful in monitoring disease progression and response to 

treatment. Serum elevations greater than twice the upper 

limits of the reference range are usually considered 

significant changes. Usually more than one LFT tends to 

be raised in patients with liver disease. 

 

TREATMENT 

Conventional Medicines for Liver Diseases 

 Immunoglobulin (Ig) is quite effective against 

hepatitis-A when administered to anyone exposed to 

the virus as soon as possible or within two weeks 

after jaundice appears. 

 Vaccines for hepatitis are now a common feature of 

immunization programs the world over. 

 Treatment for acute hepatitis consists of rest and 

small, nourishing MEGSs, fluids and sometimes 

anti-nausea drugs such as trimethobenzamide.  

 Chronic cases of hepatitis-B and C are treated with 

interferon. 

 The problem of gallstones is usually solved by 

surgical operation. Chenoidiol, a recently available 

drug that dissolves gallstones are an alternative to 

surgery, but trouble some side-effects have been 

reported. 

 In the treatment of cirrhosis elimination of the 

underlying cause is emphasized, if possible, to avoid 

further damage, and abstinence from alcohol is 

supportive measures. For extreme cases a liver 

transplant is an option, though risky. 

 

Herbal Medicines for Liver Diseases 
 Despite advancements in modern medicine, no 

hepatoprotective medicine is available. Treatment 

options for cirrhosis, fatty liver and chronic hepatitis are 

limited as well as problematic. The conventional drugs 

used in such treatments are inadequate and inconsistent 

at best as well as these drugs may themselves cause 

damage of hepatocytes. Alternative treatments for liver 

diseases to replace the currently used drugs need to be 

given impetus in light of current findings from research 

studies and publications in the field of herbal treatment 

of liver diseases, especially during the last quarter of the 

twentieth century. Indigenous medicines, especially of 

plant origin, are used extensively for the treatment of 

various diseases. With lack of safe and effective 

treatment for liver diseases, researchers have been 

looking for alternative therapies that curb symptoms 

with minimum adverse effects on patients.  

Plant drugs are known to play a vital role in the 

management of liver diseases. There are numerous plants 

and polyherbal formulations claimed to have 

hepatoprotective activity. Several hundreds of plants are 

reported to have hepatoprotective properties, and a 

number of studies have been conducted taking in to 

consideration valid scientific, clinical and research 

parameters. These plants include Cochlospurmum 

planchonii, Zingiber officinale, Nardostachs jatamansi, 

Swertia chirata, Cichorium intybus, Teprosiapurpurea, 

Plumbago zelanicam, Solanum nigrum, Tinospora 

cardifolia, Eclipta alba, Allium sativam, Camellia 

sinensis, Curcuma longa, Cassia occidentalis and 

Capparis spinosa (Mohammad Owaiset al., 2006). 

Nearly 160 phytoconstituents from 101 plants 

belonging to 52 families have been claimed to possess 

liver protecting activity (Baskar RG and Chezhiyan N, 

2002). In India, more than 87 medicinal plants are used 

in different combinations in the preparation of 33 

patented herbal formulations. Most commonly use 12 

plants in herbal formulations are; Andrographis 

paniculata, Boerhaavia diffusa, Eclipta alba, Picrorhiza 

kurroa, Oldenlandia corymbass, Asteracantha 

longifolia, Apium graveolens, Cassia occidentalis, 

Cichorium intybus, Embelia ribes,  Tinospora cordifolia, 

and Trachyspermum ammi (Subramoniam A and 

Pusphangadan P, 1999). Some of the constituents 

isolated from these hepatoprotective plants and reported 

to have anti-hepatotoxic activity includes kaempferol, 

caffeic acid, ferulic acid, p-cumaric acid, azelaic acid, α-

amyfrin, taraxerone, baurenyl acetate, β-sitosterol, 

daucosterol, oleanolic acid, silybin, kutkoside, picroside 

I & II, ursolic acid, curcumin and fumaric acid 

(Mohammad O et al., 2006). 

The most important phytoconstituents used for 

liver diseases, like Silymarin from Silybum marianum 

(milk-thistle) is now currently used worldwide. 

Silymarin may benefit the liver by promoting the growth 

of certain types of cells, demonstrating a protective 

effect, inhibiting inflammation and fighting oxidation. 

Similar to silymarin some other plant constituents are 

also promising hepatoprotective agents. These include 

andrographolides (Andrographis paniculata), 

kaempferol (Capparis spinosa), glycerrhizin 

(Glycyrrhizaglabra), catechin (Anacardium occidentalis) 

and picroliv (Picrorhiza kurroa) (Mohammad O et al., 

2006; Baskar RG and Chezhiyan N, 2002).  

Plants used for liver protection, contain a 

variety of chemical constituents like alkaloids, 

coumarins, flavonoids, glycosides, carotenoids, 

monoterpenes, xanthenes, lignans, phenols, lipids, 

essential oil and organic acids (Sharma B and Sharma 

UK, 2009). 
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MATERIALS AND METHODS 

Materials Used 

Extract Sample 

Methanol extract of the inner bark of Guettarda 

speciosa L. (Rubiaceae) (MEGS). 

 

Inducing Agent 

Carbon tetrachloride (CCl4). 

 

Standard Drug 

Silymarin. 

 

Animals 

 Male Wistar albino rats (150-200g) were 

obtained from the animal house of Sri Venkateswara 

College of Pharmacy, Chittoor, Andhra Pradesh. The 

animals were maintained in a well-ventilated room with 

12:12 hour light/dark cycle in polypropylene cages. The 

animals were fed with standard pellet feed (Hindustan 

Lever Limited., Bangalore) and water was given ad 

libitum. Ethical committee clearance was obtained from 

IAEC (Institutional Animal Ethics Committee) of 

CPCSEA. 

 

Methodology 

Carbon tetrachloride induced hepatotoxicity in rats 

The liver protective effect was evaluated using 

the carbon tetrachloride (CCl4) model described by Rao 

and Mishra (Rao and Mishra, 1998). Rats were divided 

into five groups, each consisting of six rats and were 

subjected to the following treatments; 

Group-I: Served as normal control; received vehicle.  

Group-II: Served as untreated group; received only CCl4 

(1ml/kg, p.o), to assist assessing the severity of toxicity 

produced by carbon tetrachloride administration. 

Group-III: Served as treated group; received methanol 

extract of Guettarda speciosa L. (Rubiaceae) (MEGS) 

dissolved in distilled water, at the dose of 200mg/kg, p.o. 

Group-IV: Served as treated group; received methanol 

extract of Guettarda speciosa L. (Rubiaceae) (MEGS) 

dissolved in distilled water, at the dose of 400mg/kg, p.o. 

Group-V: Served as treated groups; received standard 

drug Silymarin at a dose of 100mg/kg, p.o. 

The extract (200 and 400mg/kg) and the 

standard drug were administered orally to rats of the 

respective groups (III, IV and V) three times at 12h 

intervals. Then carbon tetrachloride diluted with liquid 

paraffin (1:1) was administered in dose of 1ml/kg, p.o, 

daily once for 2 days, to all the animal groups except for 

normal control. After 36hrs of carbon tetrachloride 

treatment, blood was collected from all groups of rats by 

puncturing the heart. Serum was separated by 

centrifugation at 2500rpm at 37
0
C for 15min and 

analyzed for various biochemical parameters. 

 

Biochemical estimation 

The separated serum was subjected to estimate 

SGOT and SGPT by Reitman and Frankel method 

(Reitman S and Frankel F, 1957), alkaline phosphatase 

(ALP) by Kind and King method (Kind PRN and King 

EJ, 1954) and bilirubin by Malloy and Evelyn method 

(Malloy HT and Evelyn, 1937). 

 

Histopathological studies 

The rats were sacrificed and the liver was 

carefully isolated. The tissues of liver were fixed in 10% 

formalin and embedded in paraffin wax. Sections of 4-5 

microns thickness were made using rotary microtome 

and stained with haematoxylin-eosin and histological 

observations were made under light microscope (Luna 

LG, 1966; Galigher and Kozloff, 1971). 

 

Statistical analysis 
The data were expressed as mean ± standard 

error mean (S.E.M). The Significance of differences 

among the group was assessed using one way and 

multiple way analysis of variance (ANOVA). The test 

followed by Tukey-Kramer multiple comparison tests, 

the p values less than 0.05 were considered as 

significance. 

 

RESULTS 

Effect of MEGS on CCl4 – induced hepatotoxicity 

The results of MEGS on Carbon tetrachloride-

induced hepatotoxicity were represented in Table 1.The 

animals treated only with CCl4 exhibited a significant 

increase (P<0.001) the levels of SGOT, SGPT, ALP, γ-

GT and  total bilirubin as well as decrease in the levels 

of TP when compared to the normal control group after 

36hrs of CCl4 treatment, indicating hepatocellular 

damage. The MEGS at tested doses (group-III & IV) 

produced a significant reduction (P<0.001) in the CCl4 

induced elevated levels of SGOT, SGPT, ALP, γ-GT and 

total bilirubin as well as increases the TP when 

compared to the animals treated only with CCl4 (group-

II) after 36hrs of CCl4 treatment. Overall, MEGS at 

tested doses significantly reduced the levels of hepatic 

enzymes and total bilirubin. 

 

Effect of MEGS on Histopathological Changes of 

Liver 

Histopathological examination of liver sections 

of normal control group showed normal cellular 

architecture with distinct hepatic cells, sinusoidal spaces 

and central vein (Fig. 1). Disarrangement of normal 

hepatic cells with centrilobular necrosis, vacuolization of 

cytoplasm and fatty degeneration were observed in CCl4 

intoxicated rats. The liver sections of the groups-III and 

IV rats treated with MEGS at the dose of 200 and 

400mg/kg, p.o, showed a sign of protection as it was 

evident by the moderate accumulation of fatty lobules, 
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absence of necrosis and vacuoles in a dose dependent 

manner. Almost similar sign of protection was shown in 

the liver sections of Silymarin at a dose of 100mg/kg, 

p.o, treated rats. 

 

Table 1. Liver Function Tests for investigation of Biochemical Changes in Liver Diseases 

TEST(Liver Function Test) Acute Chronic Remarks 

Bilirubin ↑ ↑ Marker of excretory function 

Transaminases ↑ ↔ or ↑ Indicate cell destruction 

Alkaline phosphatase ↔ ↔ or ↑ Indicates biliary obstruction 

Albumin ↔ ↓ Indicates synthetic function 

Prothrombin time ↔ or ↑ ↑ Indicates synthetic Function 

 

Table 2. Diagnostic Tests for Liver Diseases 

TEST   (Diagnostic Test) Acute Chronic Remarks 

Autoantibodies - + Positive in: autoimmune, primary biliary 

cirrhosis, chronic active hepatitis diseases 

Hepatitis B +/- +/- Present if infected 

Hepatitis C +/- +/- Present if infected 

Hepatitis A +/- - Only in acute liver disease 

α-Fetoprotein - +/- Present if hepatoma (liver cancer) 

Serum caeruloplasmin ↔ or ↓ ↔ or ↓ Only reduced in Wilson’s disease 

↑ = increased; ↓ = decreased; ↔ = normal or unchanged; +/- = present/absent. 

 

Table 3. Effect of MEGS on Hepatic enzyme and serum bilirubin in rats after 36hrs of CCl4 treatment 

Groups (n=6) 

Biochemical Parameters 

SGOT (U/L) SGPT (U/L) ALP (U/L) -GT (IU/L) TP    (gm/dl) 
Total Bilirubin 

(mg/dl) 

Group-I   

(Normal Control) 
32.52± 0.05 17.58±0.33 175.84±2.32 49.26±1.17 7.85±0.05 0.82±0.00 

Group-II  

(CCl4: 1ml/kg) 
65.22± 0.24***a 38.64±0.42***a 435.29±3.65***

a 99.52±1.28***a 2.19±0.04***a 3.94±0.05***a 

Group-III     

(MEGS-

200mg/kg) 

45.37±0.14***b 30.19±0.28***b 
265.46±3.52***

b 
64.14±1.52***b 3.54±0.17***b 1.33±0.02***b 

Group-IV 

(MEGS-

400mg/kg) 

35.69±0.42***b 23.54±0.19***b 
219.17±2.41***

b 
58.33±1.24***b 5.67±0.05***b 0.97±0.04***b 

Group-V 

(Silymarin-

100mg/kg) 

30.02±0.01***b 20.22±0.02***b 
197.48±0.06***

b 
52.37±0.13***b 7.12±0.07***b 0.79±0.02***b 

Values are expressed as mean ± SEM of 6 rats in each group. SGOT = Serum glutamate oxaloacetate transaminase, SGPT 

= Serum glutamate pyruvate tranaminase, ALP = Alkaline phosphatase, γ-GT = Gamma glutamyltranspeptidase, TP = 

Total proteins. 
***

 p<0.001, as compared to CCl4-treated group.a – Group I Vs Group II; b – Group II Vs Group III – V. 

 

DISCUSSION 

Liver is the vital organ of metabolism and 

excretion. It produces and secretes bile as well as 

produces the fibrinogen, prothrombin, heparin and 

sulfuric acid ester. The liver converts sugar into 

glycogen (Nadeem MPC et al., 1997). Any changes in 

anatomy or functions of liver are characterized by 

cirrhosis, jaundice, tumors, liver cell necrosis and 

hepatitis, metabolic and degenerative lesion etc. The 

management of hepatic diseases is still a challenge to the 

modern medicines (Harsh M, 2002; Meyer and Kulkarni, 

2001). Herbal medicines play a major role in the 

treatment of liver disorders. A number of medicinal 

plants and their formulations are widely used for the 

treatment of these disorders (Subramoniam A and 

Pushpangadan P, 1999; Thyagarajan SP et al., 2002). 

However, there were not enough scientific investigations 

on the hepatoprotective activities conferred to these 

plants. One of the plants from Indian flora is Guettarda 

speciosa L. (Rubiaceae). The present studies were 

performed to investigate the hepatoprotective activity of 

methanol extract of inner bark Guettarda speciosa L. 

(Rubiaceae) (MEGS) in rats against carbon tetrachloride 

hepatotoxicity, to support its claims in folklore practice 

for liver diseases. 
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Fig 1. Histopathological Changes of Liver in Rats 

 
 

Carbon tetrachloride (CCl4) is one of the most 

commonly used hepatotoxins in the experimental study 

of liver diseases (Johnson and Kroening, 1998). CCl4 is 

potent hepatotoxin producing centrilobular hepatic 

necrosis. It is accumulated in hepatic parenchyma cells 

and metabolized to trichloromethyl free radicals (CCl3.) 

by liver cytochrome P-450 dependent monooxygenases. 

This CCl3 free radical combined with cellular 

lipids and proteins in the presence of oxygen to produce 

lipid peroxides (Recknagel RO et al., 1989). Thus, 

antioxidant or free radical generation inhibition is 

important in protection against CCl4 induced liver lesion 

(Sujaet al., 2004). The flavonoids constituents possess 

free radical scavenging properties (Hesham R et al., 

2007). 

In general, the extent of liver damage is 

assessed by histopathological evaluation and levels of 

hepatic enzymes such as ALP, SGOT, SGPT and also 

Bilurubin release in circulation (Plaa and Charbonnean, 

1994; Portmann et al., 1975). The estimation of gamma 

glutamyltranspeptidase (γ-GT) is an important screening 

test with a high negative predictive value for hepatic 

disease (Nemesanszky E, 1996). 

 Administration of hepatotoxins (CCl4) elevated 

the serum levels of SGOT, SGPT, ALP, γ-GT and 

bilurubin as well as decreases total serum proteins (TP) 

significantly (Singh B et al., 1998; Kim NK et al., 1977). 

The rise in serum enzymes level and bilurubin has been 

attributed to the damaged structural integrity of the liver, 

because they are cytoplasmic in location and released  

 

into circulation after cellular damages (Sallie R et al., 

1991). 

 In our investigation, the biochemical changes 

were observed after 36hrs of CCl4 treatment. Thereby, it 

was found that the animal groups which are pretreated 

with MEGS at the dose of 200 and 400mg/kg (groups-III 

and IV) as well as silymarin at the dose of 100mg/kg 

(group-V), for three times at 12hrs intervals, resulted in 

significantly decreases the hepatic enzymes such as 

SGOT, SGPT, ALP and γ-GT and also total bilurubin; as 

well as increases the total serum proteins (TP) as 

compared to animals treated only with CCl4 (group-II). 

These results give us the suggestion that, the animals 

which are pretreated with MEGS as well as silymarin, 

showed a protection against the injurious effects of CCl4 

that may results from the interference with cytochrome 

P-450. These biochemical restoration may be due to the 

inhibitory effects on cytochrome P-450 or/and promotion 

of its glucuronidation (Wesley GC et al., 1992; Gilman 

et al., 1992). Silymarin is a known hepatoprotective 

drug. It is reported to have a protective effect on the 

plasma membrane of hepatocytes (Ramellini G and 

Meldolesi J, 1976). 

 In histopathological assessment, it was found 

that the normal liver architecture was disturbed by CCl4 

intoxication. In the liver section of rats treated with 

MEGS showed the ability of MEGS to prevent 

hepatocellular necrosis, thereby further confirming the 

significant hepatoprotective effect of inner bark of 

Guettarda speciosa L. (Rubiaceae).  
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 It is well documented that the phytoconstituents 

comes under the category of flavonoids, alkaloids, 

glycosides, carotenoids, phenols, coumarins, lignans, 

essential oil, lipids, monoterpenes, xanthenes and 

organic acids are reported to have hepatoprotective 

activity (Sharma GRK et al., 2002). In our investigation, 

the preliminary phytochemical screening of the methanol 

extract of the inner bark of Guettarda speciosa L. 

(Rubiaceae) revealed that the presence of alkaloids, 

carbohydrates, triterpenoids, flavonoids, and tannins. 

The hepatoprotective activity of Guettarda speciosa L. 

(Rubiaceae) may be attributed due to presence of these 

constituents. This study supports the traditional claims 

and the MEGS could be added in traditional preparations 

for the various liver diseases. 

 

CONCLUSION  
The results indicate that the methanol extract of 

inner bark of Guettarda speciosa L. (Rubiaceae) 

possesses significant hepatoprotective property and may 

prove to be effective for the treatment of liver disorders. 

However, longer duration studies on chronic models are 

necessary to elucidate the exact mechanism of action so 

as to develop it as a potent hepatoprotective drug. 
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