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Abstract: Buprenorphine (BUP), a “synthetic opioid”, may cause memory impairment. This
investigation aimed to study the impact of BUP on memory function related to acetylcholinesterase
(AChE) activity inhibition in male rats. 24 male Wistar rats were randomly divided into three groups;
control (C) and two treatment groups BUP (0.3 and 1) (n=8, for each group). BUP (0.3 and 1 mg/kg)
was administrated subcutaneously once a day for 30 days. Normal saline 0.9% was injected in to control
groups. In the end, animals were anesthetized and decapitated, and their hippocampus was dissected to
assess AChE activity. There were no significant differences between the activities of AChE in the
hippocampus in BUP-treated animals compared with controls. Besides, the activities of AChE in the
BUP 0.3 group and BUP 1 group did not indicate a significant difference. These findings did not confirm
the effect of BUP at doses of 0.3 and 1 mg/kg on memory function associated with the AChE activity
inhibition.
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1. Introduction

Several studies indicated the role of cholinergic systems in memory function [1].
Acetylcholinesterase (AChE) is a target for ameliorating Alzheimer's disease (AD) symptoms
[2]. Several animal studies have shown the inhibitory effect of some opioids, such as morphine
[3]. However, there is some evidence related to cognitive impairment due to opioid
administration in maintenance patients [3]. Buprenorphine (BUP), a “synthetic derivative of
the thebaine” has been found as a relatively safe drug for the addicted patient [4]. The impact
of BUP on the central nervous system has not been fully understood. The effect of opioids on
the p-opioid receptors may lead to overexpression of these receptors and induce oxidative stress
and inflammation in the hippocampus, leading to the disruption of memory function signaling
pathways [5]. Besides, there is evidence related to the anti-acetylcholine esterase activity of
opioids [6,7]. The acetylcholine accumulation in the synaptic cleft disturbs the nicotinic
receptor function, resulting in several dysfunctions in the body, including memory impairment
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[8]. It has also been indicated that inhibition of AChE induced oxidative stress and caused
neurotoxicity, evidenced by cognitive dysfunction in experimental animals [8]. However, the
effect of opioids on the AChE activity in the brain was not thoroughly studied. Our study aimed
to evaluate the effect of BUP on memory functions by measuring acetylcholine esterase activity
in the hippocampus of rats.

2. Materials and Methods

24 male Wistar rats were randomly divided into the three groups as one control (C) and
two treatment groups BUP (0.3 and 1) (n=8, for each group).
BUP (0.3 and 1 mg/kg) was administrated subcutaneously once a day for 30 days. Normal
saline 0.9% was injected in to control groups. In the end, animals were anesthetized with
ketamine/ xylazine; lidocaine was also injected into the back of the neck. Then, the animals
were decapitated, and their hippocampus was dissected and frozen in liquid N2. After thawing
on ice, they were quickly mixed in phosphate buffer pH 7.4 and centrifuged to separate
supernatants for biochemical assay. The AChE activity was measured according to the
colorimetric method that was described by Ellman et al. (1961) [9].

Data were analyzed by the InStat 3.0 program using one-way analysis of variance
(ANOVA) and Tukey's tests. Data are shown as mean = SEM. The significant difference was
P<0.05.

3. Results and Discussion

The levels of activity of AChE in the hippocampus in all groups have been indicated in
Figure 1. As shown in figure 1, there were no significant differences between the activities of
AChE in THE hippocampus in BUP-treated animals compared with controls. Also, the
activities of AChE in the BUP 0.3 group and BUP 1 group did not indicate a significant

difference.
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Figure 1. Effect of Buprenorphine (BUP) at dose 0..3 and 1 mg/kg on AChE activity.

These findings showed that the BUP could not change the activity of AChE in the
hippocampus of animals. Till now, BUP impact on the memory function has not been found.
Clinical investigation has proposed that opioids can affect memory function depending on the
severity of addiction and administration route [10]. Opioids can exert neurotoxic effects by
induction oxidative stress. Oxidative stress is caused by an imbalance between
oxidant/antioxidant content in the cells and damage to proteins, DNA, and lipids [11]. The
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brain's susceptibility to oxidative damage is very high due to its high levels of oxygen and
polyunsaturated fatty acids and low antioxidant content. Oxidative stress has a vital role in
cognitive impairment by a direct effect on neurons [12]. Hippocampus is the main region that
memory function is mostly processed in this region of the brain. Besides, AChE is mostly
secreted in the hippocampus [13-16]. Inhibition of AChE leads to an accumulation of
acetylcholine in the synapse, leading to an elevation in oxidative stress in this region of the
brain and disturbing the hippocampal function [8]. In normal physiological status, oxidative
stress is regulated by antioxidant content. However, in abnormal physiological conditions, the
antioxidants system cannot combat oxidative damage [17-20]. One of the main mechanisms
involved in memory impairment is oxidative stress. Inhibition of the Ach activity may be one
mechanism by which opioids inserts toxic effects [8]. Our findings could not show the effect
of BUP at different doses (0.3 and 1 mg/kg) on the AChE activity. This finding could not
confirm or reject the effect of BUP on memory function through a change in the AChE activity
due to the dose and time-dependent effect of opioids on the nervous system.

4. Conclusions

The present study did not indicate memory impairment through inhibition of AChE
activity. Itis better to design more studies to evaluate the effects of opioids on memory function
through various AChE activity modification mechanisms.
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