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ABSTRACT 
 
Depression is a mental health condition arising from neurochemical alterations that can result from chronic stress. Its 
management is complex, requiring targeted pathways for intervention, however, the role of antioxidants is essential. 
Solanum aethiopicum (SA) is one of such antioxidant sources that may abate stress. This study, therefore, investigated 
the effect of SA leaves ethanol extract on the hippocampus and cerebellum in rats following chronic mild stress (CMS). 
Twenty-five male adult Wistar rats weighing 180-250g were assigned into five groups (n=5): Control (10mL/kg distilled 
water); CMS group (CMS-only for 28 days), CMS-SA200 and CMS-SA400 [CMS and SA leaf extract (at 200 and 
400mg/kg respectively, from day 15-28)] and 400 mg/kg SA group for 14 days. All the treatments were oral, and the 
rats were tested for sucrose preference, learning and anxiety, and subsequently sacrificed. Serum superoxide dis-
mutase (SOD) and malondialdehyde (MDA) were analysed, and the hippocampus and cerebellum were processed for 
haematoxylin and eosin staining. Results showed significantly (p<0.05) decreased sucrose preference, spontaneous 
alternation, open arm entry/duration and SOD, as well as increased (p<0.05) MDA and slightly enlarged hippocampal 
pyramidal and cerebellar Purkinje cells nuclei in the CMS-only group. Treatment with SA in the CMS-SA200, CMS-
SA400 and SA400 groups significantly (p<0.05) reversed the anhedonia, spontaneous alternation and anxiety-like 
activities, while there was no significant (p<0.05) change to SOD and MDA levels compared with the CMS-only group. 
However, the enlarged hippocampal and cerebellar cells nuclei persisted, which may be physiological. In conclusion, 
SA reversed chronic mild-stressed-impaired cognition, anhedonia, and anxiety-like effects, whose action was better at 
the higher dose. 
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INTRODUCTION 
  
Depression is a mental condition affecting mood and 
activity. It is a global public health disorder characterised 
by mood swings and cognitive impairment (Jarema et al. 
2014; Norman et al. 2021; WHO 2021). Chronic stress is a 
critical factor that induces oxidative and inflammatory 
pathways and is implicated in depression vulnerability and 
exacerbation (Maes et al. 2012). Studies have also report-
ed that chronic stress increases the risk of developing 

strokes, diabetes, heart failure, and neurodegenerative 
diseases, among others (Cohen et al. 2007).  
Modelling chronic stress towards understanding the mech-
anism has led to the development of different paradigms in 
rodents, including the chronic mild stress (CMS) model 
(Nollet et al. 2013; Willner 2016; Scheggi et al. 2018; 
Markov 2022). Kim and Diamond (2002) reported that 
specific brain regions, including the hippocampus, olfactory 
bulb, amygdala, and prefrontal cortex, are susceptible to 
stress and antidepressant drugs. As the severity of stress 
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increases, the alterations in neurochemicals, synaptic 
plasticity, neural activity, cytoarchitecture, and neurogene-
sis occur in the hippocampus, which can influence 
subsequent cognitive functions, and contributes, to psy-
chopathologies.  
Conventional pharmacological agents used in managing 
chronic stress have been reported with some limitations, 
including causative-specific treatment, failure of action and 
prolonged dependence, raising concerns for alternatives. 
However, the use of herbs and their metabolites have 
shown much potential in mitigating depression and de-
pression-like effects, and so making them promising 
therapeutic options (Lee and Bae 2017; Ekong and Iniodu 
2021). Solanum aethiopicum (S. aethiopicum), commonly 
called garden egg or eggplant is an indigenous plant in 
Africa, especially in the central and west sub-regions. They 
are highly valued for their medicinal and nutritional uses 
(Oboh et al. 2011; Bello et al. 2005; Nwanna et al. 2019; 
Faraone et al. 2022). S. aethiopicum exhibits diverse 
pharmacological properties including anti-inflammatory, 
antioxidative, antiasthmatic, antiglaucoma, hypoglycaemic, 
hypolipidemic, and anti-cancer (Nwanna et al. 2019; Far-
aone et al. 2022), and these are attributed to the 
phytochemical constituents (Bello et al. 2005; Edeoga et 
al. 2005). This study, therefore, investigated the action of 
S. aethiopicum leaves on CMS-
induced cerebellar and hippocampal 
alterations in adult Wistar rats.  
 
 
MATERIALS AND METHODS 
 
Ethical Approval 
Ethical approval for the study was obtained from the Facul-
ty of Basic Medical sciences ethical committee, 
Chukwuemeka Odumegwu Ojukwu University, Uli, Anam-
bra State with ethical approval No: COOU/BMS/001 
 
Plant Collection and Preparation 
The plant, S. aethiopicum was obtained from Eke Okigwe, 
Okigwe Local Government Area of Imo State, Nigeria. The 
plant was identified at the herbarium section of the De-
partment of Biological Science, Chukwuemeka Odumegwu 
Ojukwu University, Uli. The leaves were destalked, 
washed thoroughly and air-dried at room temperature 
(26.1℃) for eight days. Then, extraction of the S. aethiopi-
cum leaves was carried out in the Department of 
Microbiology, Chukwuemeka Odumegwu Ojukwu Universi-
ty, Uli. The dried S. aethiopicum leaves were homogenised 
in an auto-milling machine into powder. Fifty grams of the 
powdered S. aethiopicum leaves were macerated in 100 
mL of 95% ethanol, heated to 78℃ and allowed for 72 h 
before filtration. After that, the solution was filtered and 
concentrated in a rotary evaporator. After evaporation, the 
filtrate was steamed-dried, weighed and stored at 4 ℃. 
 
Animal Handling and Groupings 
Twenty-five male Wistar rats weighing 180-250 g were 
obtained from Iyke’s Animal Farm at Okofia, Nnewi, Nige-

ria. The rats were maintained with grower’s mash and 
water ad libitum in the animal house facility of the Depart-
ment of Anatomy, Chukwuemeka Odumegwu Ojukwu 
University, Uli, under natural conditions. After two weeks of 
acclimatisation, the rats were divided into five groups (n= 
5): Group 1, the control (10 mL/kg distilled water equiva-
lent for 14 days); CMS groups (groups 2-4), consisting of 
CMS for 28 days without any treatment, CMS-SA200 and 
CMS-SA400 (CMS for 28 days and treatment with 200 and 
400 mg/kg respectively, of S. aethiopicum leaves extract 
from day 15-28); and group 5 (400 mg/kg S. aethiopicum 
leaves extract group for 14 days). All the administrations 
were oral and took place at 9-10 AM daily. 
 
Chronic Mild Stress (CMS) Induction 
The CMS regimen used in this study was based on 
Ducottet et al. (2003). Briefly, rats were exposed to differ-
ent stressors mornings and evenings as outlined in Table 
1. These stressors were applied randomly in an unpredict-
able way for 14 days, and the procedures were repeated 
during the 14 days of administration of the S. aethiopicum 
extract. 
 
 
Table 1: Chronic mild stress schedule 

 
NC - new clean cage, TC - tilted cage, DS - damp sawdust, EC - empty 
cage, EW - empty cage + water, WD - water deprivation, PS - predator 
sound, OI - overnight Illumination, WN - white noise, h: hour 

 
Neurobehavioural Tests 
The animals were moved to the neurobehavioural room, 
an hour before the commencement of the tests, to allow 
acclimatisation to the test room. 
 
Assessment of Anhedonia with the Sucrose Prefer-
ence Test: The sucrose preference test measures the 
animal’s preference for a sucrose solution (Markov 2022). 
Rats in each group were allowed free access to a water 
bottle of regular water and 2% sucrose solution each. The 
sucrose preference test, including training, adaptation and 
testing, took four days (day 25-28). On day one (pre-
training), the rats were exposed to 1% sucrose solution for 
two hours before the trial to overcome neophobia. After the 
training stage, the rats were deprived of food for 24 h, and 
placed back into the sucrose preference test apparatus. 
During testing, the rats were exposed to a 2% sucrose 
solution. A rat was placed in each chamber of the appa-
ratus and was allowed to access the sucrose solution and 
water for 6 h, after which their volumes were measured 
and recorded. Then, the subjects were returned to their 
home cages with access to regular food and water.  

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑠𝑢𝑐𝑟𝑜𝑠𝑒 𝑝𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 =
𝑆𝑢𝑐𝑟𝑜𝑠𝑒 𝑖𝑛𝑡𝑎𝑘𝑒

𝑇𝑜𝑡𝑎𝑙 𝑖𝑛𝑡𝑎𝑘𝑒
× 100 

Days 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Morning TC DS EC TC EW WD NC TC WN DS PS EC NC TC 
Session 

(h) 2 3 3 2 2 3 4 2 6 3 1 3 4 2 

Evening PS WN OI DS WN OI EC PS EC WD WN EW OI PS 
Session 

(h) 
1 6 12 3 6 12 3 1 3 3 6 2 12 1 
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Assessment of Working Memory with the Y-Maze: The 
Y-maze is a test for spontaneous alternation in rodents, 
applied to spatial learning and memory. The test was 
carried out as described by Momeni (2015) on days 29-33 
of the experiment. The Y-maze is an enclosed maze that 
consists of 3 equal arms of 40 × 8 × 15cm, attached at 
120°, in the shape of capital ‘Y’. The arms were labelled A, 
B and C. On the first trial (arm C) was blocked, and rats 
were allowed to explore arms A and B for 5 min. In the 
second trial (testing session), all arms were opened and 
rats were allowed to explore the arms for 15 min (The rats 
chose which arm to visit). 
Rats tend to explore maze by entering each arm in turn 
(alternation). The correct arm visit series were: ABC, BCA, 
CAB, BAC, ACB, and CBA. Therefore the complete series 
of arm visits were logged and analysed. The maze was 
cleaned with 70% ethanol between trials to avoid the 
influence of olfactory cues. 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑜𝑠𝑠𝑖𝑙𝑒 𝑡𝑟𝑖𝑎𝑑𝑠
× 100 

 
Assessment of Anxiety with the Elevated Plus Maze: 
The elevated plus maze test assesses anxiety-related 
behaviour in rodent models (Walf and Frye 2007). The 
apparatus has four arms (two open without walls and two 
enclosed by 30 cm high walls) 50 cm long and 10 cm wide 
and crossed at the central platform (10 × 10 cm) to form a 
plus sign. The maze was raised 50 cm above the floor. 
The rats were introduced into the central platform facing 
the open arm and allowed to explore the maze for 5 min. 
The number of entries to the open arms versus the number 
of total arm entries, and time spent on the open arms 
versus closed arms, determines the degree of anxiety-like 
behaviour. 
 
Statistical Analysis 
GraphPad Prisms (version 5) was used to compute data of 
neurobehavioral and biochemical tests and analysed using 
one-way statistical analysis of variance, followed by post-
hoc Tukey test at p<0.05. All results were expressed as 
mean ± standard error of mean (SEM). 
 
 
RESULTS 
 
Assessment of Anhedonia Using Sucrose Preference 
Test 
There were significantly decreased (p<0.05) percentage 
sucrose preference in the CMS and CMS-SA200 groups 
compared with the control. There were significantly in-
creased (p < 0.05) percentage sucrose preference in the 
CMS-SA200, CMS-SA400 and SA400 groups compared 
with the CMS. However, there was no difference (p > 0.05) 
in percentage sucrose preference in the CMS-SA400 and 
SA400 groups compared with the control (Fig. 1). 
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Fig. 1: Sucrose preference test of the experimental groups 
Results are presented as Mean ± SEM.  
*** - Significantly different from Control (CTR) at p < 0.001,  
b - Significantly different from CMS group at p < 0.05,  
c - Significantly different from CMS-SA200 group at p < 0.05,  
d - Significantly different from CMS-SA200 group at p < 0.05.  
CMS - chronic mild stress; CMS-SA200 - chronic mild stress and S. 
aethiopicum 200 mg/kg; CMS-SA400 - chronic mild stress and S. aethio-
picum 400 mg/kg; SA400 - S. aethiopicum 400 mg/kg 
 
Assessment of Working Memory using the Y-Maze 
Model 
In days 1-5 of the Y-maze trial, there were significantly 
decreased (p<0.05) percentage alternations in the CMS 
group compared with the control. In days 1, 2 and 5 of the 
Y-maze trials, there were significantly increased (p < 0.05) 
percentage alternation in the CMS-SA200 and CMS-
SA400 groups compared with that of the CMS, while the 
percentage alternation increased significantly (p < 0.05) 
throughout the trial days in the SA400 group. However, 
there was no difference (p > 0.05) in percentage alterna-
tion in the CMS-SA400 and SA400 groups compared with 
the control (Fig. 2). 
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Fig. 2: Spontaneous alternation in the Y-maze 
Results are presented as Mean ± standard error of mean. *** - Signifi-
cantly different from Control at p < 0.001; * -Significantly different from 
Control (CTR) at p < 0.05; b -Significantly different from CMS group; c - 
Significantly different from CMS-SA200 group at p < 0.05; CMS – chronic 
mild stress; CMS-SA200 - chronic mild stress and S. aethiopicum 200 
mg/kg; CMS-SA400 - chronic mild stress and S. aethiopicum 400 mg/kg; 
SA400 - S. aethiopicum 400 mg/kg 
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Assessment of Anxiety Using Elevated Plus Maze 
There were significantly decreased (p<0.05) opened arms 
entry and duration, unlike the closed arms entry and dura-
tion, which were not different (p > 0.05) in the CMS group 
compared with the control. There was no difference (p > 
0.05) in the opened and closed arms entry as well as the 
closed arms duration in the CMS-SA200 and CMS-SA400 
groups compared with that of the control and CMS. There 
were significantly increased (p < 0.05) closed arms entry 
and opened arms duration, however, there was no differ-
ence (p > 0.05) in the opened arms entry and closed arms 
duration in the SA400 groups compared with the control 
(Table 2). 
 
Table 2: Elevated plus maze assessment for anxiety 

Results are presented as Mean ± standard error of mean. * - Significantly 
different from Control (CTR) at p < 0.05; b - Significantly different from 
CMS group at p < 0.05; c - Significantly different from CMS-SA200 group 
at p < 0.05; d - Significantly different from SA200 group at p < 0.05; CMS 
– chronic mild stress; CMS-SA200 - chronic mild stress and S. aethiopi-
cum 200 mg/kg; CMS-SA400 - chronic mild stress and S. aethiopicum 
400 mg/kg; SA400 - S. aethiopicum 400 mg/kg 

 
Serum Superoxide Dismutase and Malondialdehyde 
Levels 
There was significantly (p<0.05) less SOD level in the 
CMS group, when compared with the control. Although the 
SOD level in the CMS-SA200, CMS-SA400 and SA400 
groups were significantly (p<0.05) less than the control, 
that of the CMS-SA400 and SA400 groups were signifi-
cantly (p<0.05) higher the CMS group (Fig. 3). 
There was significantly (p<0.05) higher MDA level in the 
CMS group, when compared with the control. Although the 
MDA level in the CMS-SA200 and CMS-SA400 and SA400 
groups were significantly (p<0.05) higher than the control, 
that of the SA400 group was significantly (p<0.05) less 
than the CMS group (Fig. 3). 
  
Histological Results 
The hippocampal CA3 of the control group appeared 
normal and showed the three layers; molecular, pyramidal 
and polymorphic. In the molecular layer were sparsely 
distributed cells of various sizes. The pyramidal layer 
showed a dense distribution of pyramidal cells. The poly-
morphic layer also had sparsely distributed cells (Fig. 4a). 
The test groups also had the three layers. However, there 
were slightly enlarged pyramidal cells nuclei in the CMS, 

CMSSA200, CMSSA400 and SA400 groups compared 
with the control (Fig. 4b-e). 
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Fig. 3: Serum superoxide dismutase and malondialdehyde levels 
of the experimental groups 
Results are presented as Mean ± SEM. *** - Significantly different from 
Control (CTR) at p < 0.001; ** - Significantly different from Control (CTR) 
at p < 0.01; * - Significantly different from Control (CTR) at p < 0.05; b -
Significantly different from CMS group at p < 0.05. SOD - superoxide 
dismutase; MDA - Malondialdehyde; CMS – chronic mild stress; CMS-
SA200 - chronic mild stress and S. aethiopicum 200 mg/kg; CMS-SA400 - 
chronic mild stress and S. aethiopicum 400 mg/kg; SA400 - S. aethiopi-
cum 400 mg/kg 

 
The cerebellum of the control group appeared normal, and 
showed the three cortical layers; molecular, Purkinje and 
granular. The molecular layer was majorly processes, with 
sparsely distributed cells of various sizes. The Purkinje 
layer showed a single layer of large Purkinje cells, with 
intervening small size cells. The granular layer had numer-
ous small size cells and intervening glomeruli islands (Fig. 
5a). The test groups also showed these three cortical 
layers. However, there were slight enlarged Purkinje cells 
nuclei in the CMS, CMSSA200, CMSSA400 and SA400 
groups compared with the control (Fig. 5b-e). 
 
 
DISCUSSION 
 
Chronic mild stress (CMS) has been reported in depres-
sive-like conditions in experimental animals (Kabir et al. 
2022; Markov 2022), and especially as it concerns testing 
of synthetic and natural antidepressants (Hare et al. 2017; 
Mustapha et al. 2021). Thus, CMS has become a common 
test for brain health (Willner 2016; Markov 2022; Strekalo-
va et al. 2022). This study, therefore, investigated the 
action of S. aethiopicum leaves on CMS-induced cerebel-
lar and hippocampal alterations in adult Wistar rats. 
Assessment of depression in the rodents was carried out 
with the sucrose preference test, which is a sensitive 
measure of anhedonia (Scheggi et al. 2018; Markov 2022). 
In the present study, there was a significantly decreased 
sucrose preference in the CMS group compared with the 
control, indicating their anhedonia state. A reduced su-

Parameters Control CMS 
CMS-
SA200 

CMS-
SA400 

SA400 

Open arms entry 
p = 0.0004;  
F = 8.200 

1.400 ± 
0.2449 

0.2000 ± 
0.2000* 

0.6000 ± 
0.2449 

1.200 ± 
0.2000 

2.000 ± 
0.3162b,c 

Closed arms entry 
p = 0.0038;  
F = 5.484 

3.600± 
0.8124 

2.400± 
0.6782 

3.200 ± 
0.5831 

3.600 ± 
0.5099 

6.200 ± 
0.3742*,b,c,d 

Duration in open 
arms: p < 0.0001;  
F = 15.72 

41.60 ± 
13.21 

4.000 ± 
4.000* 

7.000 ± 
3.521* 

47.60 ± 
5.836b,c 

74.60 ± 
6.516*,b,c 

Duration in closed 
arms: p = 0.0007; F 
= 7.611 

245.4 ±  
12.77 

272.0 ±  
9.592 

270.2 ±  
5.978 

239.8 ±  
5.093 

211.8 ±  
9.276b,c 
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crose preference has been previously reported in CMS 
and the forced swim tests (Scheggi et al. 2018; Memudu 
2022), supporting the reliability of CMS in inducing anhe-
donia. The CMS-SA200 and CMS-SA400 groups showed 
a dose-dependent increase in sucrose preference com-
pared with the CMS group, indicating the attenuating effect 
of S. aethiopicum. S. aethiopicum is rich in antioxidants 
and phytochemicals (Nwanna et al. 2019; Faraone et al. 
2022), which counteracts oxidative stress, a known predis-
posing factor to anhedonia (Stanton et al. 2019). This 
result was reflected in the SA400group, whose sucrose 
preference was not different from the control but was 
significantly higher compared with the CMS group support-
ing the role of S. aethiopicum. 
 

Fig. 4: Photomicrographs of 
the hippocampal CA3 of the 
experimental groups showing 
the molecular, pyramidal and 
polymorphic layers. a: The 
control group appearing 
normal. The pyramidal cells 
nuclei appear slightly enlarged 
in groups CMS (b), 

CMSSA200 (c), CMSSA400 (d) and SA400 (e). H & E, ×400 
 
The Y-maze was used to assess spontaneous alternation, 
a measure of spatial working memory (Kraeuter et al. 
2019). In days 1-5 of the Y-maze trial, there was a signifi-
cant decreased percentage alternation in the CMS group 
compared with the control, indicating cognitive impairment. 
Conrad et al. (1996) reported memory impairment in 
chronic stress. Chronic stress alters the firing properties of 
the hippocampus while impairing various hippocampal-
dependent memory tasks and synaptic plasticity (Kim and 
Diamond 2002). Since the hippocampus controls spatial 
memory (Kraeuter et al. 2019), this may have also been 
affected by CMS. In days 1, 2 and 5 of the Y-maze test, 
there were significantly increased (p < 0.05) percentage 
alternation in the CMS-SA200 and CMS-SA400 groups 
compared with that of the CMS, indicating S. aethiopicum 

attenuating effect. There was no difference in percentage 
alternation in the CMS-SA400 and SA400 groups com-
pared with the control. The percentage alternation 
increased significantly throughout the trial days in the 
SA400 group, indicating a cognition-stimulating effect. 
Chronic stress creates structural changes in depressed 
brains such as a decrease in the hippocampal volume 
(Videbech and Ravnkilde 2004), which is associated with 
CMS-induced anhedonia (Luo et al. 2014). In addition, 
exposure to CMS causes a lowered expression of brain-
derived neurotrophic factor (BDNF) (Grønli et al. 2006) and 
other neurotrophins (Elsayed et al. 2012). This reduction in 
trophic action causes the shrinkage of neuronal dendrites 
of the hippocampus (Bessa et al. 2008) and the loss of 
granular cells (Jayatissa et al. 2009). The antioxidant 
properties of S. aethiopicum may have attenuated the 
lowered BDNF caused by CMS and consequently improv-
ing brain function in the treated groups. 

 
Fig. 5: Photomicrographs of 
the cerebellar cortex of the 
experimental groups showing 
the molecular, Purkinje and 
granular layers. a: The 
control group appearing 
normal. The Purkinje cells 
nuclei appear slightly en-
larged in the groups CMS (b), 

CMSSA200 (c), CMSSA400 (d) and SA400 (e). H & E, ×400 
 
Anxiety was assessed using the elevated plus maze, 
which explores the innate anxiety in rodents (Walf and 
Frye 2007). There were significantly decreased opened 
arms entry and duration, unlike the closed arms entry and 
duration, which were not different in the CMS group com-
pared with the control. These results indicate increased 
anxiety. This is in line with Ducottet and Belzung (2004), 
who reported that emotional reactivity was increased in 
stressed mice. There was no difference in the open and 
closed arms entry, as well as the closed arms duration in 
the CMS-SA200 and CMS-SA400 groups compared with 
that of CMS, indicating the actions of S. aethiopicum, 
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which attenuated CMS. There were no differences in 
closed-arms entry and opened arms duration, in the 
SA400 groups compared with the control, indicating it 
attenuating role. Anxiety is considered a comorbid state 
independent of depression. Many studies have reported 
high anxiety in chronic unpredictable stress (Maslova et al. 
2002; Tannenbaum et al. 2002) which is consistent with 
the present study. 
The SOD and MDA are oxidative stress and lipid peroxida-
tion markers respectively, which are usually implicated in 
CMS (Duda et al. 2016; Mao et al. 2019). In the present 
study, there was less SOD and higher MDA levels in the 
CMS group, when compared with the control, indicative of 
oxidative stress. CMS generates oxidative stress, with 
accompanying reduced SOD activity (López-López et al. 
2016; Kabir et al. 2022). The CMS-SA400 and SA400 
groups had higher SOD and less MDA levels than the 
CMS group, supporting the S. aethiopicum attenuating 
effects inherent in its rich phenolic constituents known for 
their antioxidant abilities (Nwanna et al. 2019; Faraone et 
al. 2022). The present results align with that of previous 
studies (Ekweogu et al. 2019; Adeyemi et al. 2022). Alt-
hough the SOD level of the SA400 group was less, the 
MDA level was not different from the control, which still 
supports its antioxidant attenuating potential. 
The hippocampus and cerebellum are important brain 
areas responsible for memory consolidation and motor 
control, respectively (Squire et al. 2015; Knierim 2020). In 
the present study, the pyramidal and Purkinje cells of the 
hippocampus and cerebellum, respectively in the of the 
CMS-only group were slightly enlarged, indicating trauma 
to these brain areas. Trauma to the brains indicated in 
chronic mild stress with diverse manifestations (Conrad et 
al. 1996; Shao et al. 2015; McEwen et al. 2016). Hypertro-
phy of the hippocampal pyramidal and cerebellar Purkinje 
cells may be due to their state of excitability, where high 
excitability is reported to result in such (Murphy et al. 2017; 
Lang-Ouellette et al. 2021). This supports the increased 
anxiety displayed in the elevated plus maze in the present 
study. 
The hippocampus and cerebellum of the test groups also 
showed slight hypertrophy of the pyramidal and Purkinje 
cells, respectively, in the CMSSA200, CMSSA400 and 
SA400 groups compared with the control, indicating trau-
ma. It is known that brain trauma may result from stress. 
However, it can also occur on exposure to exogenous 
agents, as in this case, S. aethiopicum. However, S. aethi-
opicum does not show toxicity to the body tissues at the 
given doses (Tuem et al. 2022), indicating the observed 
effect to be physiological. 
 
Conclusion 
In conclusion, CMS induced anhedonia, cognitive impair-
ment, anxiety, oxidative stress and altered hippocampal 
and cerebellar microstructure in the chronic unpredictable 
mild stressed Wistar rats. However, S. aethiopicum treat-
ment attenuated these adverse CMS effects, whose action 
was better at the higher dose. It is suggested that SA could 
be a potential therapeutic option for depression. 
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