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INTRODUCTION
There are some reports about the interaction 
between saffron and opioid system.1,2 Studies 
have shown that saffron and its constituents can 
alleviate morphine-induced behavioral disorders. 
Meanwhile, in different geographical regions, 
the saffron extract has been proven to reduce 
the withdrawal signs in morphine-dependent 
mice.2 However, despite the undeniable effect 
of geographical and climatic conditions on the 
quality of the plant’s impact,3 there is no evidence 
of the effect of Afghan native saffron on morphine 
withdrawal signs. This study aimed to evaluate the 
effect of aqueous extract of Afghan native saffron 
on withdrawal signs in morphine-dependent rats, 
using the behavioral method. 

Opioid dependency as a global problem, is 
accompanied by serious personal, economic, 
social and hygienic disorders.4 There are multiple 
neurotransmitter systems, such as dopaminergic, 
GABAergic, cholinergic, glutamatergic, 
serotonergic, orexinergic and noradrenergic 
systems that play an important role in the 
development of opioid dependency and withdrawal 
signs.5-16 There is a close relationship between 
major neurotransmitter systems in the brain, thus 
any changes in one of these systems can alter other 
systems.7 

Medicinal plants have attracted a wide range of 
attention in the treatment of drug dependency, 

because of their fewer side effects and costs than 
synthetic drugs.17-19 One of the useful and well-
known medicinal plants is saffron (Crocus sativus 
L.). This grassy and perennial plant, which is known 
as the king of the world’s medicines, is native in 
the Asian southwest countries.20-22 Today, saffron is 
mainly found in Afghanistan, Iran, Italy, India and 
some other countries.22,23 Saffron contains three key 
components, known as crocin, picrocrocin, and 
safranal.23 

Some experiments which are done on the effect of 
saffron extract and its constituents on different 
aspects of morphine dependency in different 
geographical regions have shown that the extract of 
saffron, as well as its crocin constituent, are effective 
in the prevention of withdrawal signs in morphine-
dependent mice.2

However, because the previous studies have shown 
that climate changes, geographical situations, and 
many other factors, make a great impact on the 
composition of a plant and thereby on its biological 
activity,3,24 this question comes up that Afghan 
native saffron despite its impression by climate and 
geographical conditions, what effects will it have 
on withdrawal signs in morphine-dependent rats. 
This study wants to focus on this question, so, is 
going to investigate the effect of aqueous extract of 
Afghan saffron on morphine-dependent rats, using 
the behavioral method of counting the naloxone-
induced withdrawal signs.

ABSTRACT
Introduction: Opioid dependency, as a global problem is accompanied with serious personal, 
economic, social and hygienic disorders. Synthetic drugs beside their efficacies, have numerous 
adverse effects. As the medicinal plants have low costs and adverse effects, and they are 
also affective on different stages of dependency treatment, they attracted the attention of 
the researchers in the field of medicine. This study was aimed to investigate the effect of 
the aqueous extract of Afghan saffron on the withdrawal signs in morphine-dependent rats. 
Methods: Rats divided into 5 groups (1 Normal Saline, 1 Morphine, and 3 Extract groups). The 
rats that received morphine and extract became morphine-dependent by subcutaneous (s.c.) 
administration of morphine hydrochloride for 7 days (2.5, 2.5, 5, 10, 20, 40 mg/kg doses twice 
daily on 1st to 6th days respectively, and a single dose of 50 mg/kg on 7th day). The extract 
groups received 100, 150 and 200 mg/kg doses of the saffron aqueous extract by intraperitoneal 
(i.p.) administration simultaneously with morphine. Two hours after the administration of the 
last dose of morphine, Naloxone (3 mg/kg, i.p.) was injected and withdrawal signs were noted 
for 30 minutes. Results: The results showed that the administration of the saffron aqueous 
extract (100, 150 and 200 mg/kg) significantly decreased most of the withdrawal signs in 
morphine-dependent rats (P<0.05). Conclusion: Afghan saffron aqueous extract can alleviate 
the withdrawal signs in morphine-dependent rats. 
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MATERIALS AND METHODS

Plant material and extraction
Fresh Crocus sativus L. stigmas were collected from Khaja Sarbar, 
Herat province of Afghanistan. Stigmas were dried in the laboratory 
environment, and then powdered. 4 g of stigma powder was macerated 
in 500 ml of distilled water and kept at room temperature for 72 hours. 
The supernatant was collected by centrifuging and filtered from filter 
paper. The solvent was evaporated at 50°C using an oven. As a result, 
the aqueous extract of saffron was obtained.2,25 

Animals
Thirty adult Sprague-Dawley male rats weighing between 150 and 200 
g, randomly selected from Khatam Al-Nabieen University Research and 
Technology Center (KNURTC), were housed in Plexy-glass cages with 
free access to food and water. Animals were kept under stable room 
temperature (23±2°C) and a 12 hours light/dark cycle (the light period 
started at 7 a.m.). The experimental protocol approved by the ethic 
research board of Khatam Al-Nabieen University and were conducted 
following the ethical guidelines set by the 8th edition of National Institute 
of Health (NIH) guide for the care and use of laboratory animals. Rats 
were carefully handled to minimize unwanted stress during housing 
and experiments.

Experimental groups
The rats were randomly divided into 5 groups (n=6). Group 1, saline-
treated rats; Group 2, morphine-treated rats received naloxone to 
evaluate morphine withdrawal signs; Group 3-5, rats received saffron 
extract (100, 150, and 200 mg/kg doses) by i.p. administration 
simultaneously with morphine. They also received naloxone 2 hours 
after the last morphine administration.

Induction of morphine dependency
To induce morphine dependency, rats received a subcutaneous injection 
of morphine hydrochloride for 7 days. The doses of morphine were 2.5, 
2.5, 5, 10, 20 and 40 mg/kg twice daily on 1st days to 6th day respectively 
and a single dose of 50 mg/kg on 7th day.26

Induction and monitoring of morphine-withdrawal 
signs
Morphine withdrawal signs were induced by injection of Naloxone 
(3 mg/kg, i.p.) 2 hours after the last morphine injection. Thereafter, 
six distinct withdrawal signs (jumping, rearing, paw tremor, teeth 
chattering, penis licking and chewing) were monitored in a glass 
cylinder during a 30 min period.

Statistical analysis
The statistical data analysis was performed using Graph Pad Prism 
6.07 software. The morphine withdrawal signs recorded in different 
experimental groups of animals were statistically analyzed by Kruskal 
Wallis test when counts were not normally distributed. Multiple 

comparisons performed by the One-Way ANOVA test. The difference 
amongst means was considered statistically significant if the P<0.05. 
The results are expressed as mean ± SEM. 

RESULTS
In this study, morphine-treated rats showed morphine withdrawal 
signs following the intraperitoneal injection of naloxone hydrochloride 
(3 mg/kg). There was a significant difference in the number of jumping, 
rearing, teeth chattering, paw tremor, penis licking and chewing among 
control and morphine group. Also, there was a significant reduction in 
the number of rearing, teeth chattering and chewing in each 100, 150 
and 200 mg/kg extract groups as compared with the morphine group. 
The number of jumping and paw tremors was statistically decreased in 
100 and 150 mg/kg extract group than the morphine group. However, 
the number of penis licking was significantly decreased only in the 150 
mg/kg extract group (Table 1).

DISCUSSION
In this study, the effect of aqueous extract of afghan saffron on morphine-
dependent rats was evaluated. First, the results showed that the number 
of some distinct withdrawal signs including jumping, rearing, teeth 
chattering, paw tremor, penis licking, and chewing was significantly 
increased in morphine group than the control group, it means the 
injection of morphine hydrochloride developed morphine dependency 
in the morphine received rats. Also, the results indicated that saffron 
aqueous extract significantly decreased the various withdrawal signs in 
morphine-dependent rats. The 100 mg/kg dose of the saffron extract 
could decrease the number of rearing, teeth chattering, jumping, paw 
tremor and chewing in morphine-dependent rats. But the 200 mg/kg 
dose only reduced the number of rearing, teeth chattering and chewing. 
However, the 150 mg/kg dose of the saffron extract could decrease all of 
the signs which are observed in this study. Thus, we can conclude that 
the effect of Afghan saffron on the number of withdrawal signs is better 
by low doses, especially by 150 mg/kg.

As the previous studies have shown that saffron aqueous extract and its 
crocin constituent decreased the withdrawal signs, which confirm the 
results of our study.2 However, there is a difference between the effective 
dose of native saffron from Afghanistan and Iran. The aqueous extract 
of Iranian saffron decreased the number of jumping in mice by doses 
40, 160 and 320 mg/kg, and this effect was enhanced dose-dependently.2 
But the aqueous extract of Afghan saffron decreased the number of 
jumping by 100 and 150 mg/kg dose and this effect was not enhanced 
dose-dependently, so the 200 mg/kg dose of Afghan saffron extract 
could not decrease the number of jumping in morphine-dependent 
rats. This difference seems to be due to the different constituents of 
Afghan saffron. Various studies have shown that many factors such as 
climate and especially geographical situations can affect the biological 
activity of plants, and the biological activity greatly depends on major 
active components.3,24,27 Some of these factors may lead to the absence 
of active constituent(s) of a plant collected from different geographical 
regions.28 For example, some studies on the hypoglycemic effects of 
Peganum harmala extract on diabetic rats, have shown that the effect 

Groups
Signs

Jumping Rearing Teeth chattering Paw tremor Penis licking Chewing
Control 0.00 ± 0.00** 7.83 ± 0.48*** 0.00 ± 0.00*** 0.83 ± 0.17** 0.00 ± 0.00** 16.33 ± 0.84****

Morphine 2.67 ± 0.61 20.33 ± 2.52 4.67 ± 0.99 8.83 ± 2.26 1.17 ± 0.31 42.00 ± 8.15
100 mg/Kg Extract 0.33 ± 0.33* 3.17 ± 0.70**** 0.50 ± 0.34** 1.67 ± 0.80* 0.33 ± 0.33 19.67 ± 2.09**

150 mg/Kg Extract 0.33 ± 0.21* 5.33 ± 0.92**** 0.33 ± 0.21** 1.50 ± 0.76* 0.17 ± 0.17* 22.00 ± 2.93**

200 mg/Kg Extract 1.83 ± 0.83 7.17 ± 3.06*** 0.67 ± 0.33* 4.33 ± 1.08 0.33 ± 0.21 24.33 ± 1.48*

Table 1: Effect of Afghan Saffron aqueous extract on naloxone-induced withdrawal signs.

Data were expressed as mean ± SEM. *: p<0.05, **: p<0.01, ***: p<0.001, ****: p<0.0001.
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of that extract on blood glucose levels is different from the results of 
similar studies. It was hypothesized that such differences may be resulted 
from different combinations, due to different regions.29 Therefore, 
the difference between the biological activity of Afghan saffron and 
Iranian one may be related to different constituents and chemical 
composition caused by the effect of climate and especially geographical 
situations of these regions. As there is not a study about the number 
of chemical compositions of Afghan saffron, we cannot say that this 
difference in biological activity exactly related to the high/low amount 
of the constituent(s). Because a previous study has shown that crocin 
and safranal constituents are the key components of saffron and those 
can alter the morphine withdrawal signs significantly,2 presumably, the 
different effects of Afghan saffron on withdrawal signs are related to the 
amount of these constituents. 

It has been shown that sedative compounds such as benzodiazepines 
beside their anxiolytic and anti-convulsant effects, can alleviate 
the naloxone-induced morphine withdrawal signs in animals and 
humans.17,30 These drugs exert their effects through the facilitation 
of the action of GABA in GABA-A receptors. GABA-A receptors are 
ligand-gated chloride channels.30,31 Benzodiazepines bind to GABA-A 
receptors and modify GABA-induced neuronal membrane conductance 
for chloride ions. As a result, membrane hyperpolarization rise in and 
reduces neuronal excitability. Consequently, drugs exert their sedative 
effects through this mechanism.32,33 Also, benzodiazepines such as 
diazepam increase the frequency of chloride channels opening in 
GABA-A receptors and thereby increases the GABA actions.33

Also, experiments showed that besides benzodiazepines, other 
compounds such as flavonoids can attach to binding sites in GABA-A/
benzodiazepine receptors complex. Regional heterogeneity of 
GABA-A/benzodiazepine receptors complex causes a multiplicity of 
pharmacologic characteristics for benzodiazepine binding sites ligands. 
Thus, besides benzodiazepines, other compounds can bind to those 
binding sites and exert their effects.32,33

The previous study showed that saffron aqueous extract has many effects, 
including anti-anxiety, sedative, decreasing the locomotion activity, 
muscle-relaxant and prolonging the sleeping time. These effects of the 
saffron aqueous extract are similar to diazepam. Thus it may be due to the 
facilitation of some inhibitory systems such as the GABAergic system. 
Aqueous extract of saffron probably exerts its effects through GABA-A/
benzodiazepine receptors complex, because of the heterogeneity of 
benzodiazepine binding sites.34 Similarly, in a review article about the 
effect of saffron and its constituents on the nervous system, concluded 
that the decrease of withdrawal signs due to saffron administration may 
result from interactions between GABAergic system, saffron and opioid 
system.35 As saffron aqueous extract has anxiolytic, sedative and muscle-
relaxant effects, and sedative compounds can alleviate the naloxone-
induced withdrawal signs,17,34 the saffron aqueous extract may probably 
reduce the withdrawal signs in morphine-dependent rats, because of 
its sedative effects and facilitation of GABA actions through GABA-A/
benzodiazepine receptors complex. Saffron extract may have interacted 
with benzodiazepine binding sites on GABA-A receptors and induced 
membrane hyperpolarization through the facilitation of GABA actions 
and increasing the frequency of chloride channels opening in GABA-A 
receptors, thereby exerts its anti-anxiety, sedative and muscle relaxant 
effects. As a result, it could alleviate the withdrawal signs in morphine-
dependent rats. 

Also, electrophysiological studies of rat's brain slices shown that 
dopamine may involve in the modulation of norepinephrine release 
in the NAcc by an effect on dopamine receptors.36 The NAcc received 
dopaminergic innervation from VTA.37 Also, the shell portion of 
NAcc receives a dense norepinephrine-containing projection that is 
originating primarily from nucleus tractus solitarius.36,38 The Dopamine 
receptors that modulate the release of norepinephrine, are presumably 

localized on the nerve terminals of noradrenergic neurons, which are 
originating from the nucleus tractus solitarius.38 Therefore, it is possible 
that dopamine can indirectly have influences on norepinephrine 
release from NAcc through modulation of excitatory or inhibitory 
neurotransmission. Experiments have shown that norepinephrine 
release stimulated by activation of the D1 receptor and inhibited by 
activation of the D2 receptor. For this reason, the relation between 
noradrenergic and dopaminergic systems may involve in opioids 
withdrawal signs. As shown the injection of D2 receptor agonists in 
the shell portion of NAcc inhibits naloxone-induced withdrawal 
signs, whereas injection of D1 receptor agonists aggregate. Because 
the increased norepinephrine activity is accompanied by the opioids 
withdrawal signs, the effect of dopaminergic drugs on opioids 
withdrawal signs may result from modulation of norepinephrine 
release.36

As previous studies have shown that aqueous extract of saffron 
can increase the dopamine level in the brain.39 Thus, a high level of 
dopamine in NAcc, resulting from the effect of saffron extract, can 
affect the release of norepinephrine. Because dopamine release from 
NAcc preferably acts on D2 receptors having a different location in 
nerve terminals,36 dopamine probably decreases the norepinephrine 
release through D2 receptors, thereby reducing the withdrawal signs.

In addition, many studies have shown that inflammatory processes and 
oxidative stress are greatly aggregated during morphine withdrawal. 
Also, various medicinal plants decrease the withdrawal signs, because 
of their anti-inflammatory and anti-oxidative properties.17,40 As it 
has been shown that saffron extract and its constituents have anti-
inflammatory and anti-oxidative properties.41-43 Therefore, probably the 
effect of saffron aqueous extract on the reduction of withdrawal signs in 
morphine-dependent rats also can be due to the effect of saffron extract 
and its constituents on inflammatory processes and oxidative stress. 

CONCLUSION
In summary, one can conclude that aqueous extract of Afghan saffron 
reduces the withdrawal signs in morphine-dependent rats. The 
difference between an effective dose of Afghan saffron and Iranian one 
may be due to different constituent(s) of Afghan saffron and/or amount 
of them. 
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