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INTRODUCTION

	 Cannabis is the most commonly used illegal drug 
in the Pakistan and other parts of the world. The drug is 
usually smoked, but is sometimes eaten. Today, there 
are more than 12 million Cannabis users in the Pakistan 
and more than 300 million regular users all over the 
world1. The cannabis plant comprises more than 421 
chemicals of which 61 are cannabinoids2. Interestingly, 
more than 2000 compounds are formed by pyrolysis 
during smoking of cannabis3 and they are symbolized 
by different classes of chemicals comprising nitroge-
nous compounds, simple fatty acids, hydrocarbons, 

amino acids, terpenes and sugar respectively4. Litera-
ture reveals that Cannabis affects nearly every system 
of the body in humans. It combines several properties 
of tranquillizers, alcohol, hallucinogens and opiates; 
it is psychedelic, anxiolytic, analgesic and sedative; it 
stimulates appetite and has various systemic effects. 
Furthermore, its severe poisonousness is tremendously 
low: no deaths directly due to serious cannabis use have 
ever been reported5. 

	 Studies in male rodents after administration of tet-
ra-hydrocanabinnol (THC) show significant decrease in 
both testosterone and gonadotropins which is due to in-
hibition of the gonadotropic releasing hormone (GnRH) 
in the hypothalamus. The most potentially damaging 
effect of cannabis on spermatogenesis is the marked 
increase in abnormal forms of sperm cells resulting in 
various congenital anomalies of central nervous system, 
cardiovascular and genitourinary system in human and 
rodents. Cannabis use decreases the mean fasting 
serum LDL-c levels and also significantly increases the 
mean fasting serum HDL-c and total protein levels6-7. 
Cannabis has an effect on hepatic functions. Study 
shows an increase in Alkaline phosphatase (ALP) and 
Alanine aminotransferase (ALT) levels, whereas the 
levels of Aspartate aminotransferase (AST) decreases 
in men and rats after use of Cannabissativa extract8. 

	 The present study was planned to assess the 
cytoprotective effect of the use of vitamin C & E on level 
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ABSTRACT

Objective: To compare the protective role of vitamin C and E against Cannabis sativa induced toxicity in male mice.

Introduction:Cannabis is the most commonly used illegal drug in the Pakistan and other parts of the world. Cannabis 
plant extract comprises of more than 421 chemicals.Cannabis affects nearly every system of the body in humans. 
Cannabis has an effect on hepatic functions and study showed an increase in ALP&ALT levels, whereas the levels of 
AST decreases in men and rats after use of Canabbissativa extract.

Subjects & Methods: This comparative study was carried out at department of Biochemistry, Khyber Medical College, 
Peshawar, Department of Pharmacy &Institute of Chemical Sciences, University of Peshawar in the year 2015 on 150 
apparently healthy male mice meeting the predetermined selection criteria.

Results: Results indicated that mice (Group B and C) which were given vitamin C (100mg/kg body weight) and vitamin 
E (200 mg/kg body weight) respectively and to see whether they have reversed these changes in the cardiac enzymes 
caused by Cannabis; encouraging results have been obtained and these change were significantly higher (P<0.005) 
for ALP, ALT and LDH in both the groups B and C respectively when compared with group A mice.

Conclusion: Results exposed that the administration of Cannabis sativa extract had acute toxic effects on mouse liver 
& cardiac enzymes which were significantly reversed by the concurrent administration of antioxidants i.e., vitamins C 
& E respectively.
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of liver function enzymes such as ALP, ALT and AST and 
cardiac enzymes such as CPK and LDH.

SUBJECTS AND METHODS

	 Animals: Adult male mice weighing 30-40 gm 
were procured from the National Institute of Health 
(NIH), Islamabad, Pakistan. The animals were kept for 
one week in the animal house facility provided by De-
partment of Pharmacy, University of Peshawar, Khyber 
Pakhtunkhwa (KPK), Pakistan. They were housed in 
groups of six in rectangular plastic polycarbonate cages 
(1500U; Tecniplast, Italy) with wire mesh tops containing 
a feeding area and water bottle. The contact bedding 
and nesting material were dust free wood chips dissem-
inated evenly all over the solid floor and were changed 
regularly on daily basis. The animals were preserved at 
12/12 hours light/dark cycle at a temperature of 20-24oC 
(68-75.2oF) with relative dampness of 40-65%. Adequate 
aeration was delivered to avoid accretion of allergen, 
odor, metabolic gases and particulate wreckage. Water 
and food were provided regularly. Experiments on mice 
were completed according to the rules and regulations 
of the Ethical Committee of the Department of Pharma-
cy, University of Peshawar following the United Kingdom 
Animal (Scientific Procedure) Act 1986. The study was 
conducted in the following places; animal house and 
Histology Laboratory, Department of Pharmacy, Institute 
of Chemical Sciences, University of Peshawar and Khy-
ber Medical College, Peshawar, KPK, Pakistan during 
the year 2015.

	 Assay Kits: The kits for cardiac and liver enzymes 
were supplied by Merck Diagnostics, USA9-11. Cardiac 
and liver enzymes were determined by enzymatic colori-
metric methods. Assay was performed at Department of 
Biochemistry, Khyber Medical College Peshawar, KPK, 

Pakistan.

	 Grouping Details: A total of 150 apparently healthy 
male mice of same size, age and weight were used in 
the study. All the animals were kept in the animal house 
under the standard condition of room temperature in the 
solid bottom polypropylene cages for period of 45 days. 
They were randomly divided into three groups. Group 
A (n=50) comprised of normal healthy mice and were 
fed orally on Cannabis extract (14 mg/kg body weight) 
and plain water for 45 days. Group B mice (n=50) were 
fed orally on Cannabis extract (14 mg/kg) and vitamin C 
(100 mg/kg body weight) for 45 days. Whereas group 
C (n=50) were given Cannabis extract (14 mg/kg) and 
vitamin E (200 mg/kg body weight) for 45 days orally.

	 Preparation of Drug Solutions: Solutions of Can-
nabis sativa, vitamin C and vitamin E were prepared 
according to the literature method12-14. 

RESULTS

	 Table–I depicts comparison of liver enzymes be-
tween group A and B mice. A highly significant change 
(p<0.005) for serum ALP and ALT in group B mice were 
recorded when compared with group A. However this 
change was insignificant for AST and serum bilirubin. 
A highly significant change in the levels of Alkaline 
phosphatase and Alanine transaminase enzymes 
was observed, however a non-significant change was 
noticed in Aspartate transaminase and bilirubin levels 
when group A and group C were compared (Table–II) . 
Comparison of cardiac enzymes in group C with group 
A male mice is depicted in table–III. Insignificant change 
(p>0.005) was observed for CPK in group C mice when 
compared with group A. However in case of LDH a 
highly significant change (p<0.005) was noted when 

Table I: Comparison of mean SD Liver enzymes in mice fed on Cannabis extract 14 mg/kg and Vitamin C 100 mg/
kg (Group B) with Group A.

Liver Enzymes Group A Group B T. test p value
Alkaline phosphatase (IU/L) 198.60+4.63 127.0+0.91* 87.1168 <0.0001

Alanine transaminase (IU/L) 49.90+0.40 24.6+2.39* 9.56287 <0.0001

Aspartate transaminase (IU/L) 82.40+5.83 77.2+2.37 1.53566 0.127

Billirubin (mg/dL) 0.49+0.02 0.45+0.03 -0.520579 0.6038

* P<0.005 when compared with Cannabis extract alone fed mice (Group A).
Table II: Comparison of mean SD Liver enzymes in mice fed on Cannabis extract 14 mg/kg & Vitamin E 200 mg/

kg (Group C) with Group A. 

Liver Enzymes Group A Group C T. test p value
Alkaline phosphatase (IU/L) 198.60+4.63 118.6+1.58* -197.382 <0.00001

Alanine transaminase (IU/L) 49.90+0.40 25.6+1.58* 96.3118 <0.00001

Aspartate transaminase (IU/L) 82.40+5.83 78.5+1.71 -1.07204 0.2869

Billirubin (mg/dL) 0.49+0.02 0.44+0.03 >0.99999

* P<0.005 when compared with Cannabis extract alone fed mice (Group A).
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compared with Cannabis alone fed mice (Group A). 
Table–IV represents the comparison of cardiac enzymes 
in mice fed on cannabis and vitamin E (200 mg/kg); 
group C with group A. The data revealed a non-signifi-
cant change in group C mice when compared with only 
Cannabis fed mice group A. LDH of group C mice was 
observed to have a highly significant change (p<0.005) 
was observed as compared with group A mice.

DISCUSSION

	 The liver is the main organ responsible for met-
abolic, secretary and detoxification functions in the 
body. Hence it regulates various important metabolic 
functions in mammalian systems. Liver damage is as-
sociated with the distortion of the metabolic functions. 
The levels of enzymes such as ALP, ALT and AST are 
established marker enzymes for assessment of the 
functional integrity of hepatocytes15-16. We were the first 
to carry out this type of study in this part of the world i.e., 
to analyze the protective role of vitamin C and E which 
are known to be potent antioxidants. The biochemical 
parameters monitored in the heart the useful “mark-
ers” for the tissue damage. The analysis of activities of 
various enzymes in the tissues and body fluids plays a 
vital role in the diagnosis and investigation17, assaults 
on the organ and to a reasonable extent the toxicity of 
the extract18. Alkaline phosphatase (ALP)is a “marker” 
enzyme for the plasma membrane and endoplasmic 
reticulum19. The elevated activity of serum ALP might be 
due to the leakage of enzymes from the tissue into the 
serum. These suggest tissue damage such as cardiac 
infection; hepatic necrosis and muscle injury. Aspartate 
transaminase (AST) is localized within the cells of heart, 
liver, gills, kidneys, muscles and some other organs. The 
enzyme is very important in monitoring and assessing 
liver cytolysis. The significant increase in both liver & 
serum AST following of the leaves could be due to 
denovo synthesis of the enzymes leading to increased 
activity than the normal control20. The elevated activity 
in serum AST may suggest a pathological condition on 
the liver.

	 Vitamin C is a strong antioxidant capable of scav-
enging a wide variety of reactive species21. Ascorbate 
is the most water soluble antioxidant in human plasma 
against lipid peroxiadation induced by aqueous peroxyl 
radicals, activated neutrophils or gas-phase of cigarette 
smoke22-23. In the instant study when these mice (Group 
B and C) which were fed on vitamin C (100 mg/kg body 
weight; group B) and vitamin E (200 mg/kg body weight; 
group C) in combination with Cannabis (14 mg/Kg body 
weight) and to see wither they have reversed these 
changes in the cardiac enzymes caused by Cannabis; 
encouraging results were obtained (p<0.0005) for LDH 
in both groups C and D respectively. Similar trend in 
results were observed for CPK and AST respectively 
in which both vitamin C and vitamin E have markedly 
decreased the changes caused by Cannabis in group 
B and C respectively and are consonance with the 
results observed by Tabrizi and coworkers (2012) and 
Al-Shaibaniet.al., (2013)24-25. 

CONCLUSION

	 The administration of Cannabis had acute toxic 
effect on mice liver & cardiac enzymes which were sig-
nificantly reversed by the concurrent administration of 
antioxidants i.e., ascorbic acid (vitamin C) and vitamin 
E respectively.
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