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ABSTRACT

One of the mechanisms associated with morphine neurotoxicity is oxidative stress. Jujube
¢ fruit extract may reduce oxidative stress due to its antioxidant properties.

Accepted: 24 Oct 2020 ¢ [IJTETE This study aims to investigate the protective effect of jujube fruit extract on the Acetylcho-
Available Online:011an2021  © linesterase (AchE) activity and oxidative stress in the cortex and serum of morphine-treated male rats.

: In this experimental study, 42 male Wistar rats were randomly divided into six
groups of 7 which were given oral administration of jujube extract (100 and 200 mg/kg) and intraperito-
neal injection of 0.5 mg/kg morphine for 30 days. After blood collection, separation of the serum, and
homogenization of brain tissue, the activities of Catalase (CAT), AchE, and Superoxide Dismutase (SOD)
enzymes were assessed. Collected data were analyzed using one-way ANOVA.

ST Oral administration of jujube extract at doses of 100 and 200 mg/kg significantly increased the
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Keywords: activity of AchE, CAT, and SOD in the serum and cortex of rats compared to morphine injection (P<0.01).
Oxidative stress, Oral administration of 200 mg/kg jujube extract plus morphine injection significantly increased the activ-
Acetylcholinester- ity of cortical AchE compared to morphine injection alone (P<0.01).
ase, Jujube extract, : [T Jujube extract can prevent the side effects of morphine in the cortex by increasing antioxidant
Cortex, Rats : activity.
Extended Abstract antioxidant balance. Biosystems have defense mechanisms
that help protect against cellular damage caused by free
1. Introduction radicals [4]. Ziziphus jujuba, commonly known as Jujube,
has antioxidant activity due to its compounds such as sapo-
pioids exert their pharmacological effects nins, flavonoids, and jujubosides [5-7]. This study aims to
by activating opioid receptors [1]. As a p evaluate the effect of jujube extract on the activity of Ace-
receptor agonist, morphine is the most im- tylcholinesterase (AChE) enzyme and oxidative stress in
portant opium alkaloid. So far, many phar- the cortex and serum of morphine-treated male rats.

macological properties of morphine have been reported [2].
By affecting p receptors, morphine inhibits the release of
various neurotransmitters such as noradrenaline and acetyl-
choline [3]. Oxidative stress is the impairment of oxidant-
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2. Materials and Methods

In this experimental study, 42 male Wistar rats in the weight
range of 200-250 g were purchased from the Pasteur Ingtitute
of Amol Research Center and kept in standard conditions (12
hours of light and 12 hours of darkness, a humidity of 40%
-50% and a temperature of 25 °C). All experiments were
performed according to the guidelines of the Bioethics Com-
mittee of the University of Mazandaran. Jujube fruit was
collected, dried and powdered. Then 500 ml of ethanol was
added to100 g of the powder and put in a shaker for 4 days in
darkness. The mixture was then filtered by using Whatman
filter paper. The obtained extract was dissolved and concen-
trated by a rotary evaporator [8].

Animals were divided into six groups of 7 including:
Control group (received normal saline by gavage intra-
peritoneally), morphine group (received normal saline by
gavage plus 0.5 mg/kg morphine 30 minutes later intra-
peritoneally) [8], jujube 100 and 200 groups (received 100
and 200 mg/kg body weight of jujube extract by gavage
plus normal saline 30 minutes later intraperitoneally) [9],
jujube 100 + morphine and jujube 200 + morphine groups
(received 100 and 200 mg/kg body weight of jujube ex-
tract by gavage plus morphine 30 minutes later intraperi-
toneally). All treatments were performed for 30 days. The
last gavage for each rat was 24 hours before anesthesia. At
the end of treatment (day 31), following blood collection,
separation of serum from blood samples, and homogeniza-
tion of brain tissue, the activity of Catalase (CAT), AChE,
and Superoxide Dismutase (SOD) was assessed. In order
to statistically analyze the collected data and compare
groups, one-way ANOVA and Tukey’s post hoc test were
used considering a significance level of P<0.05.

3. Results

The results of ANOVA showed significant changes in the
serum and cortical AChE in the study groups (P<0.001). Se-
rum AChE activity significantly decreased in the morphine
group compared to the control group (P<0.001). Administra-
tion of 100 and 200 mg/kg extracts of jujube plus morphine
injection increased the activity of serum AChE compared
to when only morphine was injected, but this increase was
not significant. However, administration of 100 mg/kg
(P=0.004) and 200 mg/kg (P=0.036) extracts showed signifi-
cant changes compared to the control group. Cortical AChE
activity showed a significant decrease in the morphine group
(7.0240.61) compared to the control group (13.5640.73)
(P<0.001). Administration of 100 and 200 mg/kg jujube ex-
tracts plus morphine injection increased the activity of corti-
cal AChE compared to the morphine group, but the increase
was significant only at a dose of 200 mg/kg (P=0.002).
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Cortical CAT activity was significantly decreased in the
morphine group (8.09+0.91) compared to the control group
(20.79+1.31) (P<0.001). Administration of 100 and 200
mg/kg extracts of jujube plus morphine injection increased
the cortical CAT activity compared to the morphine group
but this increase was not significant (P>0.05). However,
significant changes were observed compared to the control
group (P=0.005 and 0.027). Serum CAT activity in the mor-
phine group significantly decreased compared to the control
group (P<0.001). Administration of 100 mg/kg (P=0.015)
and 200 mg/kg (P=0.017) extracts of jujube plus morphine
injection increased the serum CAT activity compared to
when only morphine was injected, but this increase was not
significant. However, compared to the control group, the
differences were significant.

Finally, the results of ANOVA showed significant changes
in the serum and cortical SOD activities in the study groups
(P=10.001). Cortical and serum SOD activities in the mor-
phine group significantly decreased compared to the control
group (P=0.001 and 0.011, respectively). Administration of
100 and 200 mg/kg jujube extracts alone increased the ac-
tivity of cortical SOD compared to when only morphine
was injected (P<0.01). The morphine group after receiving
Jjujube extracts increased the inhibition of cortical SOD, but
the increase in SOD activity was significant only in the ju-
jube 200 + morphine group (P=0.013).

4. Discussion and Conclusion

Intraperitoneal injection of morphine increases oxidative
stress and reduces the activity of CAT, SOD, and AChE.
Administration of jujube extracts improves morphine-in-
duced oxidative stress and increases AChE activity. There-
fore, jujube extract improves the activity of CAT, SOD, and
AChE in morphine-treated male rats based on its antioxi-
dant properties. The consumption of jujube fruit can pre-
vent the reduction of oxidative stress and its complications.
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