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Abstract: It is known that repeated use of opioid drugs causes physical dependence and tolerance. Dependance can be 

measured by evocation of abstinence sign by abrupt drug withdrawal or administration of a narcotic antagonist or both. 

After induction of dependence by morphine, mice are divided in to seven groups using distilled water as the control group. 

The other six groups were injected by different concentrations of plant root extract. To assess morphine withdrawal, mice 

injected naloxone (5 mg/kg) i.p. on the day 4
th

 after three consecutive days of morphine injection, withdrawal syndrome 

was assessed by placing each mouse in a 30 cm high glass box and recording the incidence of escape jumps for 60 mins. 

Animal receiving acute treatment with morphine displayed dependence. The Albino mice treated with alcoholic, chloro-

form and ethyl acetate extracts of Withania coagulans roots could decrease incidence of escape jumps in number or de-

crease development of morphine dependence and other hand addiction following naloxone administration. 
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INTRODUCTION 

It is known that repeated use of opioid drugs causes 
physical dependence and tolerance. Dependence can be 
measured by evocation of abstinence sign by abrupt drug 
withdrawal or administration of a narcotic antagonist or both 
[1]. Jumping is most suitable sign of measuring abstinence 
quantity as jumps are easily counted and jumping rate in-
creases when dependence increases or dose of antagonist 
increased.  

Withania coagulans (Stocks) Dunal (Solanaceae), known 
as Indian rennet or vegetable rennet, is a shrub commonly 
distributed in Iran, Afghanistan, Pakistan, and India [2]. The 
fruits have the property of coagulating milk, and has been 
used for preparing a vegetable rennet ferment for making 
cheese [3]. The fruit extract of W. coagulans can signifi-
cantly lower the blood sugar, serum cholesterol, serum lipid 
peroxidation (LPO), and hepatic LPO levels [4]. Previous 
investigations on W. coagulans revealed its beneficial effects 
to decrease dependence sign produced by morphine [1]. Ad-
ministration of W. somnifera (L.) Dunal (100 mg/kg) for 9 
days attenuated the development of tolerance to the analgesic 
effect of morphine (10 mg/kg). W. somnifera (100 mg/kg) 
also suppressed morphine-withdrawal jumps, a sign of the 
development of dependence to opiate as assessed by 
naloxone (2 mg/kg) precipitation withdrawal on day 10 of 
testing [5-6]. The present experiments were undertaken to 
study the protective effect of W. coagulans root extract on 
the development of dependence to morphine in mice. 
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MATERIALS AND METHODS 

Plant Material 

Roots of Withania coagulans were collected from Ma-
zandaran in November 2009 and dried in shade followed by 
grinding. The withania coagulans was identified by Dr. Go-
hari, Herbarium of Tehran University and voucher samples 
were preserved for reference at the herbarium in Department 
of Pharmacognosy, School of Pharmacy, Tehran, Iran (0506-
15). 

Preparation and Fractionation 

Air-dried root powder was fractionated by solvent extrac-
tion at 48 h (3 times) by percolation with ethyl acetate, chlo-
roform and finally methanol successively. The mixture was 
filtered and the filtrate was concentrated to dryness. For 
pharmacological studies the residue was prepared in phos-
phate buffer (pH = 7.4) and Tween 80 (4:1). 

Animals 

Albino mice of either sex (n = 10, 25-30 g) were used. 
Animals were housed under standard condition of tempera-
ture (25 ± 2 °C), 12 h/12 h light dark cycles and fed with 
standard pelleted diet and water was given ad libitum. Ani-
mal handling was performed as per Good Laboratory Prac-
tice. A research proposal was prepared according to the 
guidelines of Committee for the Purpose of Control and Su-
pervision of Experiments on Animals (CPCSEA).The Insti-
tutional Animal Ethical Committee (IAEC) of Mazandaran 
University of medical sciences approved the proposal. 

Morphine Dependence 

Morphine was injected intraperitoneal (i.p.) to mice at 
doses of 50, 50, and 75 mg/kg three times daily (10:00, 
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13:00, and 16:00 h, respectively) for 3 days. On day 4, a sin-
gle dose of morphine (50 mg/kg), was injected 2 h before 
naloxone treatment. 

Morphine Withdrawal 

Withdrawal signs were elicited by the injection of 
naloxone (5 mg/kg, s.c.) 2 hafter the final administration of 
morphine. After the naloxone challenge, mice were immedi-
ately placed in a glass cylinder (30  20 cm). The number of 
jumping episodes was counted for 60 min after naloxone 
injection. 

Drug and Fractions Treatment 

After induction of dependence by morphine, mice are di-
vided in to seven groups.To the control group distilled water 
was injected (10 mL/ kg, i.p.) and to the other groups differ-
ent concentrations of root extract were injected (5, 25, 50, 
100, and 200 mg/kg, i.p.) 0.5 h after the final dose of mor-
phine. Withdrawal syndrome was assessed by counting the 

number of jumping episodes for 60 min after naloxone injec-
tion [1, 6-8]. 

Statistical Analysis 

Statistical analysis was performed using SPSS for Win-
dows (ver.10, SPSSInc., Chicago, USA). Data were analyzed 
by one-way analysis of variance (ANOVA) followed by the 
multiple comparison test of Tukey–Kramer and presented as 
Mean ± Standard error (SEM). In all cases P < 0.05 was 
taken as statistically significant. 

RESULTS AND DISCUSSION 

Animal receiving acute treatment with morphine dis-
played dependence. The animal treated with different W. 
coagulans root extract concentration could decrease or in-
crease incidence of escape jumps in number following 
naloxone administration. The result from this study have 
shown the high inhibition of morphine dependence in chloro-
form and alcoholic extracts of roots of W. coagulans can 
decrease development of morphine dependence Figs. (1, 2, 

 

Fig. (1). Effects of alcoholic extract of Withania coagulans roots on morphine withdrawal jumps (Mean± SEM, P<0.01). 

 

Fig. (2). Effects of chloroform extract of Withania coagulans roots on morphine withdrawal jumps (P < 0.01; error bars, S.E.M.). 

2001005025 50
0

20

40

60

80

100 

Alcoholic extract of Withania coagulans roots (mg/kg)

JU
M

P
S

 / 
60

 m
in

 

2001005025 50 
0

20

40

60

80

100 

JU
M

P
S

 / 
60

 m
in

Alcoholic extract of Withania coagulans roots (mg/kg)



Effects of Root Extracts of Withania Coagulans Pharmaceutical Crops, 2012, Volume 3   127 

and 3). Mechanism of plant action to W. coagulans to inhibit 
or decrease abstinence syndrome in dependent mice need to 
be further investigated. 

Fruit and root of W. coagulans are used in treating burns 
and infectious wounds, arthritis, inflammation and rheuma- 
tism [9]. According to a study from India [10], administra- 
tion of aqueous extract of fruits of W. coagulans signify- 
cantly lowered the blood sugar, serum cholesterol, serum 
LPO, and hepatic LPO levels at the highest concentration of 
1 g/kg; po in streptozotocin induced diabetic rats. In normal 
rats as well, the blood sugar levels were significantly  
decreased following treatment with the above drug. Withania 
coagulans also exhibited free radical scavenging activity in 
an in vitro system [9]. Two new withanolides, 
epoxywithanolide I and 17 -hydroxywithanolide K have 
been isolated from the whole plant of W. coagulans and their 
structures were elucidated by spectroscopic techniques and 
they have showed to be active against a number  
of potentially pathogenic fungi [10]. The identification of 
polyphenols as biologically active compounds has been  
previously reported [1, 11]. Withania coagulans has shown 
protection against development of dependence by morphine 
[5, 12-13]. Recently we have shown the high inhibition of 
morphine dependence in chloroform, alcoholic and ethyl 
acetate extracts of roots of W. coagulans. Alcoholic extract 
of roots of W. coagulans was safe and showed a high protec- 
tive effect. The next portions, chloroform and ethyl acetate 
extract were moderate protective effect on the development 
of dependence to morphine in mice [14]. 

The alcoholic, chloroform, and ethyl acetate extracts of 
W. coagulans roots caused significant decrease in develop-
ment of morphine dependence and other hand addiction fol-
lowing naloxone administration when compared to the con-
trol groups Fig. (1, 2, and 3). Protective effect was generally 
dose-dependent. The highest activity showed in alcoholic 
and chloroform extract of roots that at 200 mg/kg i.p. inhib-
ited 97% and 95% incidence of escape jumps (for 60 min) 
respectively. These activities were comparable after induc-
tion of dependence by morphine at 30 mg/kg i.p. and assess 

morphine withdrawal by injection of naloxone (5 mg/kg) i.p. 
as treatment protocol in mice.  

CONCLUSION 

The experiments showed that alcoholic, chloroform, and 
ethyl acetate extracts extracts of W. coagulans roots can pro-
tect the morphine withdrawal syndrome in Albino mice. The 
results are valuable as a step towards the search for different 
mechanism of actions, which may be involved in the inhibi-
tory effect of the extract on morphine dependency. However, 
it is difficult to speculate on the exact mechanism of action 
at this time.  
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Fig. (3). Effects of ethyl acetate extract of Withania coagulans roots on morphine withdrawal jumps (mean± S.E.M, P<0.01). 
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