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ABSTRACT

OBJECTIVES: To evaluate the protective role of zinc, ascorbic acid and cedrus deodara root oil in cyclophosphamide- induced changes 
in antioxidant enzymatic activity in adult Wistar Strains albino rats. 
STUDY DESIGN: An Experimental Study. 

st stPLACE & DURATION: Department of Biochemistry Isra University, Hyderabad from 1  January 2014 to 31  December 2015. 
METHODOLOGY: Total sixty albino rats of either gender were selected. The animals were divided into six groups, 10 in each group on 
the basis of treatment protocol. Group- A: Control rates 0.9% saline, Group-B: Treated with single dose of cyclophosphamide 
1mg/100g in tra-peritoneal (i.p) on first day, Group –C: Received ascorbic acid 500mg/100g orally for 21 days in CPA-induced group, 
Group-D: Received zinc sulphate 0.1 mg/100g orally for 21 days in CPA-induced group, Group-E: Received Cedrus deopara root oil 0.05 
mg/100g, zinc sulphate 0.05mg/ 100g and Cedrus deodara root oil 0.05mg/g i.p for 21 days in CPA induced group. 
RESULTS: The data showed that serum superoxide dismutase, glutathione peroxidase, reduced glutathione and catalase were found 
statistically significant P<0.000 among the control and treated group of animals. Animals of group B when compared with control 
group A and also with other groups showed statistically significant difference in antoxidant enzymes (P<0.00001). Treated group E 
showed significant increase in antioxidant enzymes activity and improvement in cyclophosphamide induced animals. 
CONCLUSION: The Cedrus deodara root oil exerts potent free radical scavenging property as well as potent antioxidant effect against 
cyclophosphamide – induced oxidative changes.
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INTRODUCTION

Cyclophosphamide is a well-known anti-cancer drug that is used 
extensively in the treatment of cancer worldwide. It is a 
multifunctional alkylating drug which is highly toxic to cells and 
tissues if used frequently. Due to its cytotoxic nature it is used as 
a broad spectrum anticancer drug to treat malignancies in 

1-3human . The cyclophosphamide is metabolized in liver cells 
and tissues. It is an inactive drug until it is metabolized in liver to 

produce active metabolites which irreversibly form chemical 
bonding with cell proteins, DNA and other cellular components 

4-6that ultimately results in the death of cells . During the 
activation of cyclophosphamide, reactive oxygen species are 

7produced which consumes in the antioxidant system . The most 
important active metabolites are acrolein and phosphoramide. 
Acrolein is notorious in generating reactive oxygen species 
which oxidizes various enzyme systems while phosphormaide 

8produces strong anticancer activity . 
Previous studies reported that cyclophosphamide produces 
nephrotoxicity in both human and animal models but recent 
studies had reported that it induces reactive oxygen species 
which play a vital role in cyclophosphamide induced toxicity. 
Some studies also reported that increased reactive oxygen 
species generated by cyclophosphamide induces cytotoxic 

9-11effects that disturbs the whole body system .
The significance of reactive oxygen species in the pathogenesis 
of cyclophosphamide induced toxicity has been caused due to 
the involvement of antioxidants such as ascorbic acid that 

12protects against toxicity . It has also been reported in studies 
that antioxidant system protects cells and tissues against 
reactive oxygen species very effectively. In such case zinc and 
ascorbic acid are the important antioxidants that both counter 
act as free radical scavengers by breaking the formation of free 

13-14radical chain . 
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· L-Ascorbic acid ------------- antioxidant available as vitamin C 
in the form of tablet 

· Zinc------------- antioxidant available as zinc sulphate in the 
form of powder 

· Cedrus drodara ----------- an herbal antioxidant agent used 
in the form of root oil to check preventive role against 
toxicity caused by cyclophosphamide

· Glutathione peroxidase---antioxidant enzyme available as 
Randox diagnostic kit and determined calorimetrically 

· Superoxide dismutase-----antioxidant enzyme available as 
Randox diagnostic kit and determined calorimetrically

· Reduced glutathione------ antioxidant enzyme available as 
reagent mixture determined calorimetrically according to 
kit method. 

· Catalse ----------antioxidant enzyme available as reagent 
mixture determined calorimetrically according to kit 
method. 

Toxicity test: The toxicity test was carried out in 60 albino Wistar 
experimental rats. Cedrus deodara root oil in five different 
doses 2.2ml, 4.4ml, 6.6ml, 8.8ml and 11.1 ml were prepared 
accordingly. Weight of rats was measured after given diet. All 
rats were left for 24 hours in respective cages. After 24 hours, 
the toxicity test was performed. Dead or unconscious rats were 
considered as dead. Mortality rate was determined according to 
Abbots (1925) formula. Graph of probit-mortality was drawn on 
log-log graph paper and LD  was noted on log graph.50

Grouping and treatment protocol: Group A: Control group 
received 0.9% saline 1ml/day i.p for 21 days, Group B: 
Cyclophosphamide group received single dose 1mg / 100gm i.p 

ston 1  day of study period. Group C: Given ascorbic acid 
500mg/100gm orally for 21 days to cyclophosphamide induced 
rats, Group D: Given zinc sulphate 0.1mg/100gm i.p for 21 days 
to cyclophosphamide induced rats, Group E: Given Cedrus 
deodara 0.1mg/100gm i.p for 21 days to cyclophosphamide 
induced rats, Group F: Combination group given ascorbic acid 
25mg/100gm orally, zinc sulphate 0.05mg/100gm i.p and 
Cedrus deodara oil 0.05mg/100 gm i.p for 21 days to 
cyclophosphamide induced rats. 
The data was collected and analyzed on SPSS version 21.0 One 
way ANOVA was used for comparison, P-value < 0.05 was taken 
as significant.

RESULTS

Analysis of variance (ANOVA) showed statistically significant 
differences in study variables among total experimental animals 
(n=60) as shown in table - I. 

However, in recent years much attention has been paid on the 
use of medicinal and herbal plants extracts in the treatment of 
various diseases in human beings that provide therapeutic 
effects causing minimal or no side effects. In such case one of 
the medicinal plant to be reported and researched is the Cedrus 
deodara (Roxb). It belongs to the family Pinaceae usually found 
in North Western Frontier province of Pakistan where its root oil 
is used to treat various diseases by the old Unani Medicinal 
personnel. This root oil or extract is diaphoretic containing 
active ingredient such as himachalol, atlantone and trans – 
atlantone which are also found in the trunk of this plant to be 
used to treat kidney stones, hemorrhoids, urinary and 
pulmonary diseases as well as effective in the prevention of 

15-16antioxidant system . 
Keeping cyclophosphamide – induced oxidative damage for 
assessment, present study was taken into consideration to 
evaluate the preventive role of ethno-medicinal plant Cedrus 
deodara root oil in changing the anti-oxidant enzymatic system 
in comparison to other antioxidants zinc and ascorbic acid in 
cyclophosphamide induced oxidative damage in rat model. 
This study was designed to know the proactive role of zinc, 
ascorbic acid and cedrus deodara root oil and antioxidant 
enzymatic activities in albino rats after treatment of 
cyclophosphamide. 

METHODOLOGY

This experimental study was conducted in the Department of 
Biochemistry Isra University, Hyderabad and animal house of Al-

st stTibri Medical College Karachi from 1  January 2014 to 31  
December 2015. Total sixty adult albino rats (n=60) of either 
gender were taken for this study and the sample selection was 
taken into consideration through non-probability purposive 
technique according to inclusion criteria which was normal 
healthy albino rats of male and female gender, wt. 200 grams to 
250 grams, and exclusion criteria was unhealthy rats, weight 
>250 grams and weight <200 grams. The animals were divided 
equally into six groups and each group comprised of 10 rats kept 
in separate plastic well labeled cages according to the treatment 
protocol,. All animals were housed under standard laboratory 

o oconditions of 12 hours dark-light cycles at 23 C to 24 C and 50% 
to 60% humidity. Each animal was fed with standard laboratory 
diet with free access of water.

Chemicals: The different chemicals used for biochemical tool in 
this study are: 
· Cyclophosphamide--------- anti-cancer drug to induce 

toxicity 

TABLE-I: ANALYSIS OF VARIANCE IN THE STUDY GROUP (N=60) SERUMS VERSUS CONTROLS
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compared to cyclophosphamide group which is significant 
(p<0.0001). The combination group (Group F) showed even 
more significant GSH activity 2.560 u/ml (bar group 3). Thus 
finding may also be considered as having direct antioxidant 
activity with Cedrus deodara root oil.
In case of antioxidant enzyme catalase the activity was also 
reduced in cyclophosphamide group compared to normal from 
1476.30 u/gHb to 486.80 u/g Hb. The rest of the group treated 
with CD oil, ascorbic acid and zinc either alone or in combination 
showed significant rise in catalase activity as compared to 
cyclophosphamide group which in highly significant (P<0.0001) 
compared to normal. However antioxidant zinc did not show 
significant finding as compared to ascorbic acid treated group 
i.e, 698.10 u/gHb with P-value <0.05.

DISCUSSION

Traditional use of medicine is recognized as a way to learn about 
potential future medicine. Medicinal plants have provided a 
good source to a wide variety of compounds such as phenolic 
compounds, vitamins, terpenoids and some other secondary 
metabdites containing important bioactivities such as 
antioxidant, anit-inflammatory, antitumor, antimutagenic, 

17-18anticarcinogenic, antibacterial and anti viral activities .
In the present era, allopathic medication is showing severe side 

The results of individual variable showed oxidative enzyme 
changes and protective effects in treated as compared to 
control animals. Regarding superoxide dismutase reduced 
activity was noticed in cyclophosphamide-treated group 
compared to normal (p<0.0001). Mild increased activity was 
seen when treated with ascorbic acid and zinc as compared to 
cyclophosphamide treated group with p-value of 0.001. Cedrus 
decodara oil in alone and in combination with ascorbic acid and 
zinc showed significant increase in SOD enzyme activity as 
shown in bar graph-I. Cedrus deodara exerted direct antioxidant 
effect without consuming SOD activity. 
In case of glutathione peroxidase reduced activity was also 
noticed in cyclophosphamide treated group as compared to 
control. The rest of the groups treated with Cedrus deodara oil, 
ascorbic acid and zinc as alone showed increase glutathione 
activity while CD oil when given in combination with ascorbic 
acid and zinc showed even more activity i.e, 732430 u/ml which 
is highly significant (P<0.0001) as shown in bar graph-II. 
Therefore, the findings may interpreted as Cedrus deodara has 
direct antioxidant activity.
Similarly reduced glutathione (GSH) also showed decreased 
activity in cyclophosphamide treated group 0.68 u/ml as 
compared to control 2.96 u/ml. However the other groups 
treated with CD oil, ascorbic acid and zinc showed increased 
activity i.e, 1.8240 u/ml, 1.6750 u/ml and 1.6870 u/ml 

SOD = Superoxide dismutase, G� PX = Glutathione peroxidase 
GSH = Reduced glutathione, C� AT = Catalase 

FIG-1: COMPARISON OF MEAN SERUM SOD
WITH CONTROL GROUP

FIG-3: COMPARISON OF MEAN SERUM GSH
WITH CONTROL GROUP

FIG – 2: COMPARISON OF MEAN SERUM GPX
WITH CONTROL GROUP

FIG-4: COMPARISON OF MEAN SERUM CATALASE
WITH CONTROL GROUP
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CONCLUSION

It is concluded that Cedrus deodara root oil exerts potent free 
radical scavenging property as well as potent antioxidant effect 
against cyclophosphamide – induced oxidative changes.
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