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ABSTRACT: The study carried out to find the effect of Aloe vera extract 

on the toxicity induced by INH - RIF in male Wistar albino rats. We have 

perform the experiments on rats for 30 days and found the effect on 

histological alternations of liver by two different method. Firstly, by 

Compound microscopy and the same tissues were further process through 

SEM microscopy. We have found the effect of Aloe vera extract and 

isoniazid and rifampicin on histological architecture of liver. We found 

that there is  partial restoration of hepatic function as evident from 

normalization of serum markers of liver function, and we were able to 

show hepatoprotection against INH+RIF induced hepatotoxicity, as 

evidenced by the partial reversal of increased serum transaminases 

showed trend towards returning to normal (but partially) by 

supplementation of Aloe vera indicating partial hepatoprotective effect. 

Co-administration of Aloe vera extract along with anti-tuberculosis drugs 

showed hepatoprotection in some extent against INH-RIF drugs. 

INTRODUCTION: Liver is one of the largest and 

vital organs of human body and is vulnerable for 

tissue insult continuously. Liver regulates various 

important metabolic functions. Hepatic damage is 

associated with distortion of these metabolic 

functions 
1
. Liver disease is still a worldwide health 

problem. Drug induced hepatotoxicity is one of the 

major concerns which limit the therapy and drug 

use. About 2% of all causes of jaundice in 

hospitalized patients are drug induced. About 

quarter of cases of fulminant hepatic failure 

thought to be drug related. More than 900 drugs has 

implicated in causing liver injury.  
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Drug induced liver damage is responsible for 5% of 

all hospital admissions and 50% of all acute liver 

failures.  It is the most common reason for a drug to 

be withdrawn from the market 
2
. Liver diseases are 

still a worldwide health problem. Unfortunately, 

conventional or synthetic drugs used in the 

treatment of liver diseases are inadequate and 

sometimes can have serious side effects 
3
. In the 

absence of a reliable liver protective drug in 

modern medicine, there are a number of medicinal 

preparations in Ayurveda recommended for the 

treatment of liver disorders 
4
.  

In allopathic medicinal practices, reliable liver 

protective drugs are not available but herbs play an 

important role in management of liver disorders 
5
. 

In view of severe undesirable side effects of 

synthetic agents, there is growing focus to follow 

systematic research methodology and to evaluate 

the scientific basis for the traditional herbal 

medicines that claimed to possess hepatoprotective 
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activity 
6
. The use of plants in medicine is an age-

long practice in various parts of the globe for both 

preventive and curative. Today, it has estimated 

that about 80% of the world population relies on 

botanical preparations as medicine to meet their 

health needs 
7
. 

Hepatotoxicity: Hepatotoxicity implies chemically 

driven liver damage. Certain medicinal substance 

which taken in overdose and sometimes even when 

introduced within hepatic ranges may injure the 

organ. Other chemical substance such as those used 

in the labs like carbon tetrachloride, paracetamol 

and industrial substances such as lead and arsenic 

as well as neutral chemicals like microcystin, 

agrotoxins and herbal remedies such as cascara 

sagrada, ephedrine etc., induce hepatotoxicity.  

The chemicals that cause the liver damage called as 

hepatotoxins. These substances convert into 

chemically reactive metabolites in the liver, which 

have the ability to interconnect with cellular 

macromolecules such as protein, lipids and nucleic 

acids leading to protein dysfunction, lipid 

peroxidation, DNA damage and oxidative stress. 

Thus, hepatotoxicity may be defined as the damage 

in the liver caused by chemical substance, which 

includes herbal preparations, medicinal drugs or 

dietary supplement. Hepatotoxicity or liver injury 

introduced by drug substances called as drug-

induced hepatotoxicity.      

Isoniazid Drug (INH): INH has been introducing 

in 1952 for treatment of TB. Later it also 

recommended using for primary prophylaxis of 

tuberculosis infection and treatment of latent 

infection to prevent active TB. INH induced injury 

is usually acute hepatocellular in type, though a 

mixed hepatocellular-cholestatic picture also been 

reported. Liver biopsy of patients reveals bridging 

and multilobular necrosis. An individual receiving 

INH may experience severe hepatic injury which 

may be fatal 
8, 9, 10

.  

Simultaneous use of RIF and INH increases the risk 

of hepatic injury 
11

. The incidence of impaired liver 

function tests in patients receiving INH, with raised 

transaminases, varies from 10-25% 
12, 13, 14, 15, 16

. 

Over dosage of isoniazid has produced nausea, 

vomiting dizziness, slurred speech, blurred vision 

and visual hallucinations. Symptoms of over 

dosages usually occur within 30 min to 3 h 

following ingestion of the drug 
17, 18

. 

Rifampicin Drug (RIF): Rifampicin (RIF) is a 

potent inducer of the hepatic CYP450 system in the 

liver and intestine, thereby increasing metabolism 

of many other compounds. Hepatitis and deaths due 

to liver failure have been observed rarely in 

patients receiving rifampicin. Chronic liver disease, 

alcoholism, and old age increase the risk of severe 

hepatitis when rifampin given alone or concurrently 

with isoniazid.  

RIF may cause transient hyperbilirubinaemia, due 

to interference with bilirubin excretion, and a rise 

in gamma-glutamyl transferase. RIF induced liver 

injury is associated with zone 3centrilobular 

necrosis 
19

. RIF increases the hepatotoxicity of 

isoniazid. This effect is thought to be due to 

enzyme induction, leading to an increase in 

hepatotoxic metabolites of isoniazid 
20, 21

. 

Rifampicin induces isoniazid hydrolase, increasing 

hydrazine production; when rifampicin is combined 

with isoniazid (especially in slow acetylators), 

which may explain the higher toxicity of the 

combination 
22, 23

. Rifampicin also interacts with 

antiretroviral drugs and affects the plasma levels of 

these drugs as well as risk of hepatotoxicity 
24

. 

Role of Medicinal Plants in Hepatotoxicity: 

Medicinal plant play a role in the human health 

care system pharmacological medicinal plants and 

there taxonomical health era system. Herbal 

medicines are great demand in various diseases. 

Many drugs cause hepatic injury and are a great 

concern of the world for primary health. To 

overcome these effects drugs, now a day‟s many 

herbal preparations are in use to cure the disease 

because of their efficiency, safety, lesser side 

effects and narrow therapeutic window.  

Therefore, the use of herbal drug is much safer then 

synthetic products available in the market. Herbal 

remedies support natural healing phenomena 

through blocking the progression of degenerative 

pathological process. Ayurveda has a clinical 

speciality called Rasayana, which prevents diseases 

and control the drug process by means of 

optimization of homeostasis. There are many herbal 

medicinal plants having antioxidant properties, which 

show hepatoprotective activity 
25

. 
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Hepatic injury leads to disturbances in transport 

function of hepatocytes resulting in leakage of 

plasma membrane thereby causing an increased 

enzyme level in serum. This leads to depletion of 

antioxidants status of hepatic tissue and induced 

lipid peroxidation degradation of membrane. 

Administration of antioxidant, which can scavenge 

the free radical, could reduce the hepatic injury. 

There are many herbal medicinal plants having 

antioxidant properties, which show hepato- 

protective activity 
26

. 

Aloe vera Plant and its Applications: Aloe vera is 

succulent plant species of the genus Aloe. It grows 

wild in tropical climates around the world and is 

cultured for agriculture and medicinal uses. Aloe 

vera contains many ingredients such as vitamins, 

minerals, sugars, enzymes, lignin‟s, antibiotics, 

anthraquinones, saponins, fatty acids, salicylic acid 

etc. which are useful for growth process and 

healthy functions of the all body system. Aloe vera 

gel has therapeutic properties such as prevention of 

radiation damage effect, antibacterial, antiviral and 

neoplastic activation and stimulation of haematoma 

process. 

In the pharmaceutical industry, Aloe vera has been 

used for the manufacture of tropical products such 

as ointments and gel preparations, as well as in the 

production of tablets and capsules 
27, 28

. Important 

pharmaceutical properties that have recently been 

discovered from both the Aloe vera gel and whole 

leaf extracts include the ability to improve 

bioavailability of co-administered vitamins in 

human subjects 
29

. The biological activities include 

promotion of wound healing, antifungal activity, 

hypoglycemic or antidiabetic effects, anti-

inflammatory, anticancer, immunomodulatory and 

gastro protective properties.  

In recent years study has shown that both Aloe vera 

gel and whole leaf extracts have been investigated 

for their drug absorption enhancing properties and 

some of these extracts have been associated with 

cytotoxic effect and some others were not efficient 

enough to ensure that therapeutic levels of poorly 

absorbable drugs are achieved 
30

. An aqueous 

extract of dried areal parts of Aloe vera 

significantly reduced hepatic damage induced by 

carbon tetrachloride in mice and reversed certain 

biochemical parameters 
31

.  

MATERIALS AND METHODS: 

Collection and Identification of Aloe vera Plant: 

Fresh Aloe vera plant leaves were brought from 

botanical garden of Mahim Nature Park, Mumbai 

and brought to the laboratory of Department of 

Zoology, S. S. and L.S. Patkar - Varde College, 
Goregaon (W), Mumbai - 400062. The identification 

of Aloe vera plant was done at the Department of 

Zoology by referring standard literature and final 

identification was done at the “Government of 

India, Ministry of Environment, Forest and Climate 

change, Botanical Survey of India, Western 

Regional Centre, 7, Koregaon, Road, Pune -

411001. No.BST/WRC/IDEN.CER./2016/551.  

After identification, Aloe vera leaves were rinsed 2-

3 times in the tap water. 50 grams of leaves were, 

then grounded with 50 ml of distilled water in 

sterilized pestle and mortar. "The homogenized 

mixture was filtered twice through a cotton cloth 

and centrifuged at 5,000 rpm for 10 min. The 

supernatant collected and diluted with 50 ml of 

distilled water to obtain a concentration of 50 mg 

/day / kg body wt. of male Wistar rat.  

Isoniazid and Rifampicin Drugs: Isoniazid tablets 

(Macleods Pharmaceuticals, Andheri, Mumbai) and 

Rifampicin capsules (Lupin Ltd, Kartholi, Jammu 

& Kashmir) were dissolved in sterile distilled 

water. 

Animals: Forty eight (48) male wistar rats (age 60-

100 days, weighing 175-260 gm) were purchased 

and procured from „The Bombay Veterinary 

College‟, Parel, Mumbai. The animals were 

maintained and housed in cages in the Department 

of Pharmacology, The Bombay Veterinary College, 

Departmental animal house and were fed on 

commercial rat pallets brought from the market. 

The rats acclimatizedin the laboratory conditions 

for ten days prior to the experiment. The rats 

divided into eight groups containing six rats in each 

group. The experiments carried out according to the 

guidelines and prior approval of Institutional 

Animal Ethics Committee (CPCSEA No. MVC/ 

IAEC/29/2014) for the present experimental study. 

Experimental Protocol: 

Group A: Control i.e. male albino Wistar rats fed 

with rat pellets and ordinary water.  
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Group B: Male albino Wistar rats fed orally with 

Aloe vera extract 50 mg / kg body weight / day for 

30 days.  

Group C: Male albino Wistar rats fed orally with 

Aloe vera extract 50 mg / kg body weight / day and 

isoniazid drug (LD) the dose will be decided on the 

basis of human consumption, 300 mg / 70 kg body 

weight / day for 30 days  

Group D: Male albino Wistar rats fed orally with 

Aloe vera extract 50 mg / kg body weight / day and 

rifampicin drug (LD) the dose will be decided on 

the basis of human consumption, 450 mg / 70 kg 

body weight / day for 30 days  

Group E: Male albino Wistar rats fed orally with 

isoniazid drug (LD) the dose will be decided on the 

basis of human consumption, 300 mg / 70 kg body 

weight / day for 30 days.  

Group F: Male albino Wistar rats fed orally with 

rifampicin drug (LD) the dose will be decided on 

the basis of human consumption, 450 mg / 70 kg 

body weight / day for 30 days.  

Group G: Male albino Wistar rats fed orally with 

isoniazid + rifampicin drug (LD) the dose will be 

decided on the basis of human consumption, 300 

mg (isoniazid) + 450 mg (rifampicin) / 70 kg body 

weight / day for 30 days  

Group H: Male albino Wistar rats fed orally with 

Aloe vera extract 50 mg / kg body weight / day and 

with isoniazid + rifampicin drug (LD) the dose will 

be decided on the basis of human consumption, 300 

mg (isoniazid) + 450 mg (rifampicin) / 70 kg body 

weight / day for 30 days. 

Histological Studies of Liver: 

Processing of Isolated Liver: After 30
th 

day, the 

animals sacrificed and dissected to isolate the liver 

of each animal.  After isolation, the liver placed in 

the Petri dishes, cut into small pieces with the help 

of sharp seizer, and fixed in 10% formalin for two 

days in polypropylene bottles. After two days, the 

liver pieces removed from the polypropylene 

bottles and washed in running water for about 12 h. 

The pieces of liver further processed for 

dehydration with isopropyl alcohol of increasing 

strength (70%, 80% and 90%) for 12 h each. The 

final dehydration carried out using absolute alcohol 

with about three changes for 12 h each. The 

clearing of the tissues done by using chloroform 

with two changes for 15 to 20 min each. The liver 

pieces further subjected to paraffin infiltration in 

automatic tissue processing unit. The liver pieces 

washed with running water to remove formalin 

completely. For the removal of water, The alcohol 

of increasing grades were  used to removed water 

and finally alcohol was removed by using 

chloroform and chloroform was removed by 

paraffin infiltration. The further procedure followed 

as proposed by 
32

. 

Scanning Electron Microscopy: Scanning 

electron microscopy is a well-known non-

destructive technique that uses an electron beam 

probe to analyse surface details down to nano-

scale. The scanning electron microscopes produce 

high magnification images with high resolution, 

feature of which makes them suitable tools for a 

wide range of applications in numerous fields of 

science and industry. 

RESULTS AND DISCUSSION: The histo-

pathology study of liver was also performed which 
showed hepatoprotective effect. The hepatoprotective 
effect of Aloe vera confirmed by histopathological 

examination of the liver tissue of control and 

treated animals. The histological architecture of 

liver sections of healthy rats showed normal 

cellular architecture with distinct hepatic cells and 

sinusoidal space (Group A: Fig. 1a and b). The 

structural changes of the liver are normal and 

hepatocytes show no symptoms of necrosis and 

degeneration (Group B: Fig. 2a and b). The 

animals treated with Aloe vera extract and isoniazid 

drug shows that mild degenerative effect of liver 

(Group C: Fig. 3a and b). The animals treated with 

Aloe vera extract and rifampicin drug showed mild 

degenerative effect of liver (Group D: Fig. 4a and 

b).  In the liver section of the rats intoxicated with 

isoniazid drug, (Group E: Fig. 5a and b), there was 

disarrangement and degeneration of normal hepatic 

cells with intense centrilobular necrosis, while rats 

treated with rifampicin showed necrosis and 

somewhat less disarrangement and degeneration of 

hepatocyte (Group F: Fig. 6a and b). The profile of 

the rat treated with isoniazid and rifampicin 

showed necrosis and hepatocyte degeneration. The 

animals administered with isoniazid and rifampicin 

drug alone or in combination showed mildly 

multifocal mild degree periportal mononuclear cell 

infiltration.  
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FIG. 1a AND b: GROUP A: THE HISTOLOGICAL ARCHITECTURE OF LIVER SECTIONS OF HEALTHY RATS 

SHOWED NORMAL CELLULAR ARCHITECTURE WITH DISTINCT HEPATIC CELLS AND SINUSOIDAL SPACE 

  
FIG. 2a AND b: GROUP B: THE STRUCTURAL CHANGES OF THE LIVER ARE NORMAL AND HEPATOCYTES SHOW NO 

SYMPTOMS OF NECROSIS AND DEGENERATION 

  
FIG. 3a AND b: GROUP C: THE ANIMALS TREATED WITH ALOE VERA EXTRACT AND ISONIAZID DRUG SHOWS THAT 

MILD DEGENERATIVE EFFECT OF LIVER 

  
FIG. 4a AND b: GROUP D: THE ANIMALS TREATED WITH ALOE VERA EXTRACT AND RIFAMPICIN DRUG SHOWED 

MILD DEGENERATIVE EFFECT OF LIVER 

  
FIG. 5a AND b: GROUP E:  IN THE LIVER SECTION OF THE RATS INTOXICATED WITH ISONIAZID DRUG, THERE WAS 

DISARRANGEMENT AND DEGENERATION OF NORMAL HEPATIC CELLS WITH INTENSE CENTRILOBULAR 

NECROSIS 
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FIG. 6a AND b: GROUP F: RATS TREATED WITH RIFAMPICIN SHOWED NECROSIS AND SOMEWHAT LESS 

DISARRANGEMENT AND DEGENERATION OF HEPATOCYTE 

  
FIG. 7a AND b: GROUP G: THE PROFILE OF THE RAT TREATED WITH ISONIAZID AND RIFAMPICIN SHOWED 

NECROSIS AND HEPATOCYTE DEGENERATION. The animals administered with isoniazid and rifampicin drug alone or in 

combination showed mildly multifocal mild degree periportal mononuclear cell infiltration. Histological lesions ranged from hepatocellular 

disintegration and vacuolation in the peri-central vein area to marked proliferation of the rough endoplasmic reticulum. 

  
FIG. 8a AND b: GROUP H: THE HISTOPATHOLOGICAL PROFILE OF THE RAT TREATED WITH ALOE VERA EXTRACT + 

ISONIAZID +RIFAMPICIN SHOWED  THAT THERE ARE FEW DEGENERATING CELLS INDICATING ALOE VERA 

EXTRACT REDUCED THE HEPATOTOXICITY (MODERATE HEPATOPROTECTIVE ACTIVITY) 

Histological lesions ranged from hepatocellular 

disintegration and vacuolation in the peri-central 

vein area to marked proliferation of the rough 

endoplasmic reticulum. (Group G: Fig. 7a and b), 

whereas the histopathological profile of the rat 

treated with Aloe vera extract + Isoniazid + 

Rifampicin showed that there are few degenerating 

cells indicating Aloe vera extract reduced the 

hepatotoxicity (moderate hepatoprotective activity) 

(Group H: Fig. 8a and b), hence it acts as hepato-

protective agent for hepatotoxicity induced by 

isoniazid and rifampicin alone or in combination. 

Histopathological studies carried out by 
33

, 

confirmed the curative efficacy of the water extract 

of Aloe vera against carbon tetrachloride induced 
liver damage as indicated by reversal of centrilobular 

necrosis, macro-vascular fatty changes and 

scattered lymphomono-nuclear cell infiltrate in 

hepatic parenchyma. The hepatoprotective action of 

the plant attributed to the preservation of the liver 

enzymes through the antioxidant properties of the 

gel. The histopathological changes observed by 
34

 

and 
35

 in their study were piecemeal necrosis, portal 

triaditis and focal lobular inflammation in 

INH+RIF treated rats. In the animals treated Carica 

papaya or silymarin, the hepatocytes showed 

restoration or preservation of the normal tissue 

architecture. This proved the ameliorative effect of 

Carica papaya leaves against ethanol-induced and 

anti-tubercular drugs induced hepatotoxic changes. 

Previous studies have also shown that INH-RMP 

treatment lead to inhibition of bile secretion 

resulting cholesterol accumulation in liver 
36

 and 
37

. 

Normally, cholesterol gets secreted as bile acid in 
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liver. Other authors have also observed increased 

plasma cholesterol in hepatotoxicity conditions 
38

 

(Pari, 2003) and in chronic liver diseases 
39

. 

CONCLUSION: In our previous studies on “effect 

of Aloe vera extract on the hepatotoxicity induced 

by isoniazid and rifampicin drug in male wistar 

rats”. In addition, “effect of Aloe vera extract on 

the toxicity induced by isoniazid and rifampicin 

drug on complete blood count in male Wistar rats 
40

 

and 
41”

. We found the hepatoprotective effect of 

Aloe vera extract against toxicity induced by 

isoniazid and rifampicin drugs by reversal of 

biochemical and haematological parameters. 

In the present study we found that, the effect of 

Aloe vera extract on the hepatotoxicity induced by 

INH-RIF with respect to histopathological study. It 

showed that, the administration of Aloe vera extract 

consecutively for 30 days resulted in partial 

restoration of hepatic function. It was evident from 

normalization of serum markers of liver function 

tests. So we were able to show hepatoprotection 

against INH+RIF induced hepatotoxicity, as 

evidenced by the partial reversal of increased 

serum transaminases showed trend towards 

returning to normal (but partially) by 

supplementation of Aloe vera indicating partial 

hepatoprotective effect. Co-administration of Aloe 

vera extract along with antituberculosis drugs 

showed hepatoprotection in some extent against 

INH-RIF drugs.  
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