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ABSTRACT
Article Info: LRI s 1 s WaNT4y| Alzheimer's Disease (AD) is a neurodegenerative brain disease that gradually de-
16 Mar 2020 stroys memory and cognitive skills. The disease is caused by the formation of beta-amyloid plaques,
05 Jul 2020 ¢ oxidative stress, dysfunctions in the cholinergic system, neuronal killing inflammation, and ultimately
o10ct2020 :  brainatrophy. Donepezil and hyoscyamoside have inhibitory effects on these pathogens; therefore, their

impact on the learning process of Alzheimer’s rats in the Morris Water Maze was investigated.

In the present experimental study, 60 male rats of Wistar breed with approximately
7 weeks age within the control group (rats that received normal water and food), the PBS group (under-
went surgery), PBS group (received solvent AB), the first Alzheimenrs group (animals that received beta-
amyloid by Alzheimer’s surgery, second Alzheimer’s group (after Alzheimer’s surgery, they received 1 cc of
normal saline daily, and treatment groups that treated the rats with beta-amyloid after Alzheimer. In the
hyoscyamoside group, they received 10 mg/kg daily of hyoscyamoside for 28 days. The donepezil group
received it 4 mg/kg daily for 28 days by gavage. The Morris Water Maze test was used to evaluate learning
and memory. Data were analyzed by ANOVA statistical analysis and Post Hoc test.

The Ethics Committee in Biomedical Research, Islamic Azad University, Science and
Research Branch approved the research (Code: IR.IAU.SRB.REC 1397.057)

Keywords: : [TEMIE Beta-amyloid injection caused extensive damage to memory. The treatment groups with hyo-
Alzheimer’s disease, :  scyamoside and donepezil spent less time and distance with a significant level (P<0.001) than the group
Hyoscyamoside, of Alzheimer’s patients to find the hidden platform. In the reminder phase, where the previously hidden
Donepezil, Morris ¢ platform was located, they spent more time, with a significant level (P<0.001) in the local quarter.

water maze, Spatial Treatment of rats with hyoscyamoside and donepezil improved spatial memory in Alzheim-
memory © er'srats. They appear to play a significant role in the prevention and treatment of Alzheimer’s disease

found impairments of memory and cognitive functions. In
this disease, amyloid accumulation with hyperphosphoryla-

1. Introduction tion of tau protein, creating oxidative stress, inflammation,

altered secretion of mediators, inhibition of synaptic plastic-

1zheimer’s Disease (AD) is a neurodegen- ity, decreased number and function of cholinergic neurons,

erative disease that is associated with pro- and eventually cell death. Research has shown that the use
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of steroid saponins reduces pro-inflammatory factors in the
brain. Other benefits include their antioxidant and anti-ace-
tylcholinesterase properties [5].

The use of medicinal plants with low side effects and
antioxidant properties has received much attention.
Therefore, we investigated the effect of sapogenin (hyo-
scyamoside) on spatial memory, and perhaps it can be
used as a dietary supplement for families with hereditary
Alzheimer’s disease in the prevention, delay of pathology,
and treatment of this disease.

2. Materials and Methods

In the present experimental study, 60 male Wistar rats, ap-
proximately 7 weeks old, were divided into the following
groups: control group, consisted of rats that received normal
water and food; PBS group underwent surgery and received
PBS (AP solvent); the first Alzheimer’s group consisted of
rats that received beta amyloid during Alzheimer’s surgery;
the second Alzheimer’s group received 1 cc of normal saline
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daily after Alzheimer’s surgery; the treatment groups, after
beta-amyloid induction of Alzheimer’s disease in the rats,
received 10 mg/kg of hyoscyamoside for 28 days in the hyo-
scyamoside group; the donepezil group received 4 mg/kg of
this substance by gavage for 28 days.

Morris Water Maze (MWM) test was used to assess learn-
ing and memory. Due to the lack of differences in the initial
results of the MWM test in the control group and PBS group,
the control group was considered as the control group and
therefore the second Alzheimer’s group was considered as
the Alzheimer’s group. In this study, SPSS software V. 22
was used. To investigate the existence of significant differ-
ences between the groups, Analysis of Variance (ANOVA)

and post hoc tests were used according to the data.
3. Results

MWM test was used to evaluate spatial learning and mem-
ory. The results showed that the learning and spatial memory
of the rats that received AP as an intra-hippocampal injection
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Figure 1. Effect of treatment with donepezil and Hyoscyamoside (Hyo) on Alzheimer’s animals using the Morris Water navigation task

A: Elapsed time; B: The distance swam in the Morris water navigation task to find the hidden platform on different days of the experiment;

**P<0.01; ***P<0.001, Significant difference compared to Alzheimer’s group;

#P<0.01; #*P<0.001, Significant difference compared to the control group.
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Figure 2. The effect of treatments on Alzheimer’s rats in the
dot-probe test in the Morris water navigation task

***%P<0/001, Significant difference compared to Alzheimer’s
group;

##p<0/001, Significant difference compared to the control

group;
NS: Nonsignificant.

were impaired (P<0.001). The time elapsed and the distance
traveled to reach the hidden platform, in the first to third days
of training were considered as the criteria for learning, and
on the fourth day after learning, they were considered as the
criteria for verification. Alzheimer’s rats spent significantly
more time and distance to find the hidden platform than the
control group (P<0.001).

The treatment groups showed a significant decrease
(P<0.001) compared to the Alzheimer’s group. On the fourth
day, the hyoscyamoside group showed a significant differ-
ence (P<0.05) in the elapsed time compared to the control
group. The donepezil treatment group showed a significant
difference (P<0.05) compared to the hyoscyamoside group.
Regarding the distance traveled, the donepezil group showed
a significant difference (P<0.01) compared to the control
group, while the hyoscyamoside group had a significant dif-
ference (P<0.01) compared to the control group. In the treat-
ment groups, significant improvement in learning disability
and spatial memory of AP-receiving rats were observed
(P<0.001). The elapsed time and distance traveled to reach
the hidden platform in the rats in the treatment groups de-
creased compared to the Alzheimer’s group (Figure 1).

In the dot-probe test, Figure 2 showed a significant in-
crease in the time spent in the target quadrant by the treat-
ment groups compared to the Alzheimer’s group (P<0.001),
and this showed the positive effect of treatments on learn-
ing and spatial memory of Alzheimer’s rats. The treatment
groups were not significantly different from each other and
the control group (P<0.05).
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4. Discussion and Conclusion

In this study, Alzheimer’s disease in rats reduced their spa-
tial memory, and their spatial memory improved after treat-
ments. The time and the distance to reach the podium in the
rats’ treatment groups were significantly reduced compared
to the Alzheimer’s group (Figure 1). Studies showed that
induction of Alzheimer’s disease in rats by Ap1-42, reduced
their memory, and triggered an inflammatory response.
Treatment with donepezil improved Alzheimer’s rats’ per-
formance on the Morris water navigation task and reduced
their inflammatory cytokines [16].

The use of the steroidal saponin diosgenin in mutant rats
improved their memory and showed that the diosgenin treat-
ment group removed AP plaque, reduced neuronal death and
neurofibrillary tangles in the cerebral cortex and hippocam-
pus, and inhibited acetylcholinesterase [15]. Sapogenins
with antioxidant properties inhibit IL-6 and TNFa and in-
hibit their production of free radicals [27].

Researchers are trying to develop drugs that, in addition to
having better effects, also have fewer side effects. Plants are
one of the sources that have always been used for the produc-
tion of new medicines [17]. The present results showed that
the use of donepezil and hyoscyamoside improved memory.
The treatments may have improved the condition of plaque
formation and memory loss (due to plaque) and cholinergic
system defects, which may be due to the inhibitory activity
of acetylcholinesterase and antioxidants.

5. Conclusion

According to the results of studies in people at high risk of
Alzheimer’s disease, it is suggested that the use of hyoscya-
moside and donepezil be included in their daily diet for pre-
vention. In people with Alzheimer’s, taking hyoscyamoside
may improve the disease, possibly by influencing the causes
of Alzheimer’s (such as accumulated beta-amyloid plaque,
cholinergic system disorders, oxidative Stress, and inflam-
mation), and prevention of neuronal apoptosis improves the
disease and prevents familial cases of Alzheimer’s.
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