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Abstract 

This study was designed to evaluate the effects of aqueous extract of Aloe vacillans leaves juice on carbon 

tetrachloride (CCl4)- induced hepatotoxicity in rabbits. Hepatotoxicity was induced in rabbits by 

intraperitoneal injection of (CCl4) at dose l ml/kg on day 7 and 8. 

The aqueous crude extract of Aloe vacillans leaves was administrated at dose 100 mg,300 mg and 500 mg/kg 

of body weight pass orally (p.o) daily for 8 days. The hepatotoxicity and its prevention were assessed by 

serum parameters like alanine aminotransferase (ALT), aspartate aminotransferase (AST), bilirubin (Bil) and 

total protein (T.P).  

In CCl4 treated rabbits, a significant, increasing the ALT, AST, bilirubin and decreasing the Total protein 

levels were shown (p<0.05), due to liver damage, when compared with the normal group. 

Treatment with the aqueous extract of Aloe vacillans could significantly decrease the (ALT), (ALT) and 

bilirubin, increased T.P in serum at p< 0.05 when compared with CCl4 –treated group   

The data concluded that oral administration of aqueous extract of the leaves of Aloe vacillans significantly 

decreases the intensity of hepatic damage induced by CCl4 in rabbits . 

Keywords: Carbon tetrachloride, Alanine aminotransferase (ALT), Aspartate aminotransferase (AST), 

Total Protein (T.P), Bilirubin (Bil), Hepatic damage, Rabbits. 
 

Introduction: 

The largest organ in the human body, the liver, play a 

very important role in the foreign compounds entering 

the body. The exposure to the foreign may be through 

consumption of alien contaminated food, from exposure 

to a chemical substance in the occupational environment 

or through synthetic drugs consumed for various from 

exposure to a chemical substance in the occupational 

environment or through synthetic drugs consumed for 

the pathological condition. These compounds have many 

toxic manifestations on the human liver.[1]. In humans, 

hepatitis or liver injury is also caused by viruses, 

chemicals, alcohol and autoimmune diseases. [2, 3, 4] 

Carbon tetrachloride (CCl4) is often used to induce 

oxidation stress-related. The reactive metabolites such as 

trichloromethyl (CCl3) and trichloromethyl peroxy 

(CCl3OO) radical emanated from CCl4 initiate per 

oxidation of membrane unsaturated fatty acid. This lipid 

per oxidation of membrane seriously impairs its function 

and produces liver injury. And the rise in serum level of 

aspartate transaminase (AST), alanine transaminase 

(ALT) has been attributed to the damaged structural 

integrity of the liver because they are cytoplasmic in 

location and released into circulation after cellular 

damage. [5-6] 

Liver diseases remain one of the serious health problems 

and medicinal plants and herbs have been in use for 

treating these in the world. Aloe plants grow in warm 

tropical areas and cannot survive freezing temperature. 

The plant is native to southeastern Africa and 

subsequently introduced into northern African, The 

Arabian Peninsula, China, the Mediterranean countries 

and west India. It is commercially cultivated in Aruba, 

Bonaire, Haiti, South Africa, the United State of America 

and Venezuela [7]. The various species of aloe have the 

same effective phenolic compounds (anthraquinones) 

such as aloe-modin, aloesin, barbaloin, aloenin, and 

isobarbaloin [8-9]. 

A number of investigators have previously demonstrated 

that antioxidants prevent CCl4 toxicity particularly 

hepatotoxicity, by inhibiting lipid peroxidation [10], the 

leaves juice of Aloe plant is used in eyes diseases and 
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enlargement of the spleen and liver [11]. Anthraquinones 

may act as antioxidants and radical scavenger, reactive 

oxygen species and free-radical mediated reactions are 

involved in the inflammatory response and can 

contribute to liver necrosis [12]. Thus, the current study 

has been aimed to evaluate the effects of aqueous extract 

of Aloe vacillans leaves juice on CCl4-induced 

hepatotoxicity in rabbits. 

2. Material and methods: 

2.1- Plant material and Extraction: 

Aloe vacillans leaves were collected from the lauder 

region, Abyen Governorate, Yemen. The leaves of the 

plant were washed with water, dried under shade and 

powder to fine grade by using a laboratory scale mill, the 

powdered extracted with distilled water (250 g/4 litres) 

for 18 h with concomitant shaking. The filtrate was 

evaporated rotary to yield a brown powder, which was 

administered orally according to a bodyweight of 

animals. [13] 

2.2- Chemicals: 

CCl4 were purchased from sigma chemical Co. 

All other chemicals and reagent were purchased from 

SPINREACT, S.A.U 

2.3- Animals: 

Male rabbits weighing 1000-1200 gm were purchased 

from and used in these experiments. The animals were 

housed at room temperature (28±2C) in standard cages 

with standard pellet food and kept under a controlled 

environment following relative humidity (60±5%) with a 

12h light/dark cycle.  

2.4- Behavioral and Toxic Effects: 

The acute toxicity study was evaluated in rabbits 

according to the method of [18]. Five groups of 6 animals 

were administrated with 125,250, 500, 1000, 2000 mg/kg 

of the Aloe vacillans extracts orally, while one group 

with the same number of rabbits kept as a control group.  

The animals were observed continuously for 72 h, and 

then after every 24 h for 15 days for any gross behavioral 

change, symptoms of toxicity or mortality. [14] 

2.5- CCl4- induced hepatic damage in rabbits: 

About 30 male rabbits were divided into five groups of 

ten animals each  

Group I. Serve as normal control and received 1 ml 

distilled water  

Group II. Rabbits received an equal mixture of carbon 

tetrachloride and paraffin (1:1) 1 ml/kg b.wt,i.p on days 

7 and 8 and  served as CCl4 control 

Group III, IV and V were administered with aloe extract 

at 100,300, and 500 mg/kg b.wt.o.p respectively for 8 

days and on the day 7 and 8 received mixture of carbon 

tetrachloride and paraffin 1ml/kg b.wt, i.p. 

2.6- Preparation of serum from blood: 

After 24 hours of the second dose of CCl4, the rabbits 

were sacrificed, and the blood samples were collected by 

tubes from each animal. The blood allowed clotting for 

30 min at room temperature. Serum was separated by 

centrifugation at 3000 rpm for 10 minutes [15], and 

analyzed for various biochemical parameters including 

serum aspartate aminotransferase (AST) serum alanine 

aminotransferase (ALT), total protein (T.P) and Total 

Bilirubin (T.B) by using (UV) spectrophotometer (model 

screen master plus RM4040  

2.7- Statistics: 

All the values are expressed as a mean± SEM. The data 

are evaluated using one way (ANOVA) test to determine 

the significance of the difference between the normal 

group and the CCl4 treated group only. Differences 

between the CCl4-treated group alone and the CCl4 

groups treated with extract at three different doses. (100 

mg/kg, 300 mg/kg and 500mg/kg) were compared for 

significance differences below (p<0.05) are considered 

as significant. 

3. Results: 

The results of CCl4- induced hepatotoxicity are shown in 

figures. 1, 2 and 3 

The hepatic injury induced by CCl4 in rabbits caused 

significantly elevated serum levels of ALT, AST and 

bilirubin, a total protein that whereas a significant 

decrease in the level of the total protein in the CCl4 alone 

group compared with the normal group. 

The rabbits treated with aqueous extract of aloe at three 

dose levels (100,300 and 500 mg/kg b.w, o.p), showed a 

significant reduction in marker enzymes ALT, AST and 

serum bilirubin. Whereas increase in the level of total 

protein was showed in these groups in comparison to that 

of the CCl4 alone group. Figures 1, 2 and 3 
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Fig.1. Values are represented as mean ±SEM (n=10) Anova test (p<0.05) is used CCl4 alone significantly different from 

normal control. 

 .significantly different from CCl4 treatment only ,**,٭

 

Fig.2. Values are represented as mean ±SEM (n=10) Anova test (p<0.05) is used, CCl4 alone significantly different from 

normal control. 

 .significantly different from CCl4 treatment only ,**,٭
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Fig.3. Values are represented as mean ±SEM (n=10) Anova test (p<0.05) is used CCl4 alone significantly different from 

normal control. 

 .significantly different from CCl4 treatment only ,**,٭

 

4. Discussion: 

In the toxicity study, the rabbits when fed with Aloe 

vacillans up to 2000 mg/kg, p.o exhibited no mortality or 

any sign of gross behavioral changes when observed for 

72 h and then after every 24 h for 15 days. The LD50 was 

greater than 2000 mg/kg p.o., it may be considered 

relatively safe.  

In this study, rabbit's treatment with a dose of CCl4 

developed significant hepatic damage, which was 

observed from a substantial increase in activities of 

serum ALT, AST and bilirubin, decrease total protein 

significantly p< 0.05 compared with the normal group. 

CCl4 is biotransformed by the cytochrome p450 system 

in the endoplasmic reticulum to produced 

trichloromethyl free radical. trichloromethyl free radical 

then combined with cellular lipids and proteins in the 

presence of oxygen to form trichloromethyl peroxyl 

radical, which may attack lipids on the membrane of 

endoplasmic reticulum faster than trichloromethyl 

radical. Thus, trichloromethyl peroxyl radical lead to 

elicit lipids peroxidation, and finally results in cells 

death. [16] 

Increase of levels enzymes ALT, AST metabolic 

activation, reduction of protein synthesis and loss of 

glucose-6-phosphatase activation indicative of cellular 

leakage and loss of functional integrity of the cell 

membranes in the liver. [17-18]  

Reduction in the levels of the ALT, AST, and bilirubin, 

increase in the level of total proteins by plant aqueous 

extract groups at three different doses (100, 300, 500 

mg/kg b.w,o.p) significantly p<0.05 compared to alone 

CCl4 group. 

The Aloe vacillans aqueous extract at the highest dose 

(500 mg/kg) significantly lowered the levels of ALT, 

AST, and bilirubin, increased the T.P when compared 

with a lower dose (100,300 mg/kg) at p<0.05 and this 

finding in current results were agreement with according 

to results of [14-19]. 

The results [20-23] indicate that stabilization of plasma 

membranes as well as repair of hepatic tissue damage 

caused by CCl4. This effect view that serum levels of 

transaminase return to normal with the healing of hepatic 

parenchyma and the regeneration of hepatocytes. [24]. 

The Aloe vacillans extract might contain phenolic 

compounds such as aloe-emodin, emodin, barbaloin, 

antioxidant activity as indicated by protection against 

increased lipid peroxidation. 

5. Conclusion: 

We conclude that treatment with aqueous extract of Aloe 

vacillans reduced the degree of hepato-cellular injury as 

evidenced by improved biochemical parameters, The 

reason for this improvement may be that Aloe vacillans 

extract that contains phenolic compounds, which might 

have scavenged the free radicals offering 

hepatoprotection, and the extract at a dose (500 mg kg-

1) is more hepatoprotective. 

Acknowledgement: 

I would like to thank you all for your valuable help to me 

in this work. 

References: 

[1] M.G. Rajesh, Protective activity of glabralinn on 

carbon tetrachloride induced per oxidative damage, 

Indian J Pharmacol,36 pp.284 -287, (2004). 

[2] Y.L. Chen, L.J. Chen, M.J, Bair, M.L, H.C. Yao 

Peng, Sand S.C. Yang Yang, Antioxidative status of 

patients with alcoholic liver disease in southeastern 

Taiwan. World J. Gastroenterol, 17, pp.1063–107, 

2011. 

7.1

4.4 4.5 4.62*
4.97**

0

1

2

3

4

5

6

7

8

Normal CCL4 alone CCL4+Aloe

100 mg

CCL4+Aloe

300mg

CCL4+Aloe

500 mg

T
o

ta
l 

p
r
o

te
in

 g
/d

l



Pages 1-6 Preliminary evaluation of the status of Aloe dhufarensis Lavranos (Asphodelaceae Juss.) in the Arabian Peninsula 

 

5 EJUA-BA | March 2021 

 

[3] H. Cichoz-Lach and A. Michalak, Oxidative stress 

as a crucial factor in liver diseases. World J. 

Gastroenterol, 20, pp. 8082–8091, 2014. 

[4] E.T. Kaffe, E.I. Rigopoulou, G.K. Koukoulis, G.N. 

Dalekos and A.N. MoulaS. Oxidative stress and 

antioxidant status in patients with autoimmune liver 

diseases, Redox Rep, 20, pp.33–41, 2015. 

[5] R., Sallie, J.M Tredger and R. Willian. Drugs and 

the liver. Part 1, Testing liver function, BioPharm 

Drug Dis, 12, pp.251-259, 1991. 

[6] K.Sung-Hwa, C.Ho Jun, Y.Nari, O.Sun-Tack, 

S.Eunju, S.Kyu Suk, and L.Sun-Mee, Protective 

Effect of a Mixture of Aloe vera and Silybum 

marianum Against Carbon Tetrachloride–Induced 

Acute Hepatotoxicity and Liver Fibrosis. J 

Pharmacol Sci, 109, pp.119 – 127, 2009. 

[7] W.H.O, ''Monographs an selected medicinal plant, 

pp.35, 1999 

[8] K.Shimpo, Idac, T.,chihara, T.Beppu, T.Kanek and 

T.kuzuy, T,.Aloe arborescens extract inhibit, ATP- 

induced ear oedema putrescine incrase and tumor 

promotion in mouse skin, Phytother, Res, Aug 

16,(5), pp.491-493, 2002. 

[9] Z .López, G.N. Jinez, G.A. Navarro, G.Rivera, 

J.S.Flores, J.A.Ramírez, B.A. Gutiérrez and 

P.Knauth , Antioxidant andCytotoxicological 

Effects of Aloe vera Food Supplements. Journal of 

Food Quality, 7(3) pp.1-10, 2017.  

[10] Y.O.P.Tesekin, I.Babenkova, V.Kolhir, 

I.Baginskaya, N.A.Tjukavkina, Y.A.Kolesnik, 

I.A.Selivanova, and I.A.Eichholz, Dihydroguercie 

asameans of antoxidative defence in rats with 

tetrachloromethane haptitis. phytother.Res, 4.3 

pp.160-162, 2000. 

[11] The wealth of india, Adictionary of indian raw 

material and industrial products, National Institutes 

of science communication, council of scientific and 

industrial research , New Delhi, I: A-Ci(revised)pp. 

47-49, 2000. 

[12] A.M.Gressner, Liver fibrosis perspective in 

pathobiochemical research and clinical outlook, Eur 

J Clin Chem Clin Biochem, 29, pp.293-311, 1991. 

[13] N.Sharma and S.Shukla, Hepatoprotictive potntial 

of aqueouse extract of Butea monosper ma against 

CCL4 induced damage in rats, Experimental and 

toxicologic pathology, 63, 7-8, PP.671676, 2011. 

[14] B.K. Chandan, A.K.Saxena, S. N. Sharma, D.K. 

Gupta, K.A.Suri, J. Suri, M. Bhadauria, and B. 

Singh, hepatoprotective potential of Aloe 

barbadensis mill against carbon tetrachloride 

induced hepatotoxicity ,J. of Ethnopharmacology 

,111pp.500-566. , 2007. 

[15] J.Ying-shan, S Jae-hoon, Tae-heum, S.Hae–IK, R, 

and W. Myoeng,         hepatoprotective and 

antioxidant effects of Mours bombycis koidzumi on 

ccl4-induced liver damage. Biochemical and 

Biophysical Research Communications, 329, pp. 

991-995, 2005. 

[16] S. Azri, H.P. Mata, L.I.Reid, A.J. Gandlofi and  K. 

Brendel, Further examination of selective toxicity 

of CCL4 in rat liver slices, Toxicol applied 

pharmacol.112, PP.81-86, 1992 

[17] P.K. Mukhergee, Quality control of herbal drugs an 

approach to eveluation of botanicals, Business 

horizone. 518-598, 2001 

[18] P.K. Mukherjee, Plant produced with 

hypochlesterolemic potentials. In Taylor, Steve L. 

Advanced in Food and Nutrition Research.47:277-

338, 2003 

[19] S.I. Al-Qasoumi, T.A.Al-Hotwiring and M.S. 

Abdel-Kader, Evolution of the hepatoprotective 

effect of Aloe vera Clematishirute, Cucumis 

prophetarum and bee propolis againt 

experimentally induced liver injury in 

rats.International journal pharmalogy, 4(3), PP. 

213-217,2008. 

[20] S. Raja,  N.K. Ahmed,  F.H. Kumar, V. Mukherjee,  

A. Bandyopadhayay  and  P. Mukherje, Antioxidant 

effect of Cytisusscopar against carbon tetrachloride 

treated liver injury in rats, Journal 

ethnopharmalogy, 109, PP.41-47, 2007. 

[21] M.I.Thabrew, P.D.T.M.Joice, and W.A. Rajatissa, 

Comparative study of the efficacy of paetta indica 

and Osbeckia actandra in the treatment of liver 

dysfunction, Planta Medica, 53, PP.239-241,1987.  

[22] Y. Liu, X. Chen, M.Qiu, Emodin ameliorates 

ethanol‐induced fatty liver injury in mice, 

Pharmacology, 94, PP.71–77, 2014.  

[23] B.H. Lee, Y.Y. Huang, P.D. Duh and S.C. Wu, 

Hepatoprotection of emodin and Polygonum 

multiflorum against CCl4‐induced liver injury, 

Pharm Biol, 50, PP. 351–359, 2012 

[24] K.Maiti, K.Mukherjee, A.Gantiait, H.N.Ahamed, 

B.P. Saha, P.K. Mukherjee, Enhanced therapeutic 

benefit of quercetin-phospholipid complex in 

carbon tetrachloride induced acute liver injury in 

rats: a comparative study, Indian journal of 

pharmacology and Therapeutics, 4, pp.84-90, 2005 

 



Pages 1-6 Effect of aqueous crude extract of Aloe vacillans leaves on induced hepatic damage in male rabbits 

 

6 EJUA-BA | March 2021 

 

 مقالة بحثية 

الكربون في ذكور   تأثير المستخلص المائي لخام أوراق نبات الصبر على الأذية الكبدية المحدثة برابع كلوريد

 الأرانب 

 محمد علي قاسم 

 ، جامعة عدن، عدن، اليمنالاسنانكلية 

 aliunidi3moh1Ali3@gmial.com: البريد الالكترونيمحمد علي قاسم؛ الباحث الممثل: 

 2021مارس  31نشر في:   / 2021 فبراير 03/ قبل في:  2020 نوفمبر 28 استلم في:

 المُلخّص 

نبات الصبر   المائي لخام أوراق  تأثير المستخلص  تقييم مدى  الكبد المحدث برابع كلوريد   Aloe vacillansتهدف هذه الدراسة إلى  التهاب 

مل/كغم( من وزن الجسم في   1عن طريق الحقن في البريتوان برابع كلوريد الكربون )أحدثت الأذية الكبدية في الأرانب . الكربون في الأرانب

ملجم  300ملجم ،  100السابع واليوم الثامن في أثناء حقن المستخلص المائي للنبات في الأرانب عن طريق الفم بثلاث جرعات مختلفة )اليوم  

 أيام. 7ملجم/كجم( من وزن الجسم مرة في اليوم لمدة   500و

منها بقياس مستويات أنزيمات الكبد في المصل  ساعة من آخر جرعة ضحي بالحيوانات وجمع الدم لمعرفة اثر الأذية الكبدية والحماية 24بعد 

 , البيليروبين والبروتينات الكلية.(AST),اسبارتات امين ترانسفيراز(ALT)مثل الأنين امين ترانسفيراز

وبين  والبيلير  ALT,AST)أظهرت النتائج في المجموعة المعالجة برابع كلوريد الكربون فقط ارتفاعا معنويا في مستويات أنزيمات الكبد )

 .مقارنة بالمجموعة الشاهدةP<0.05ونقصا معنويا في البروتينات الكلية عند 

( والبيليروبين وزيادة في البروتينات  (ALT,ASTاما في المجموعات المعالجة بالمستخلص المائي فكان هناك نقصا في مستويات أنزيمات الكبد  

 معالجة برابع كلوريد الكربون فقط. مقارنة بالمجموعة ال P<0.05الكلية ذات دلالة معنوية عند 

يملك القدرة على تقليل شدة الأذية الكبدية المحدثة في    (Vacillans)بان المستخلص المائي لعصير أوراق نبات الصبرتسُتنتج نتائج الدراسة  

 . 4CClالأرانب بواسطة 

ترنسفيراز، الانين امينو ترنسفيراز، البروتين الكلي، البيليروبين، أذية كبدية،  رابع كلوريد الكربون، اسبارتات امينو  الكلمات الرئيسية:

 . الأرانب
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