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Abstract 
Experiments were conducted with the aim of evaluating the protective potential of Buspirone, an anxiolytic drug, on alteration 
in gravimetry and hematological parameters in male albino rats. 28 adult Wistar albino rats weighing about 175 to 225g were 
taken for the study and were divided at random into four groups of six animals each. Group I (control), kept undisturbed in the 
metabolic cage throughout the 42 days experimental period. Group II (stress) rats were kept in a wire mesh restrainer for 6 
hr/day for 42 days. Group III (stress+ withdrawal) rats were stressed for 21 days and withdrawal of stress for remaining 21 
days (total 42 days). Group IV (stress + Buspirone) rats were only stressed for 21 days and treated with drug Buspirone 
(12mg/kg body weight, IP) in continuation with stress for remaining 21 days (total period is 42 days). At the end of the study 
period, all the experimental rats were sacrificed and gravimetrical, hematological parameters were evaluated. Results revealed 
after 42 days, there was a significant (P ≤0.05) decrease final body weight, Hb, RBC, MCV, MCH, total WBC and Platelets, 
while increase in neutrophils, lymphocytes, eosinophils and monocytes in Group II of restraint stress rats when compared to 
control group I. Group III and Group IV shown significantly (P≤0.05) improvement in gravimetry and hematological 
parameters in restraint stress compared to only group II. Results indicate a possible antioxidant effect of Buspirone on 
restrained stress induced alteration of gravimetrical and hematological profiles in male albino rats.  
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INTRODUCTION 
Stress can be explained as any stimulus that creates an 
imbalance in the homeostasis processes [1]. Stress has been 
postulated to be involved in the etiopathogenesis of a 
variety of disease state and host of other diseases. The 
resultant disturbances may vary depending upon type, 
intensity, and the duration of a particular stressor and the 
strain\sex differentiation of the subjects [2].  
Different animal models for stress have been used to 
evaluate the anti-stress activity of compounds of both 
natural and synthetic origin and research associated with 
focusing on identification, quantification, and 
characterization of the injured tissue for evaluation of 
different therapeutic modalities and understanding the 
mechanism of stress response [3]. The blood is one of the 
major homeostatic systems of the body supporting normal 
viability, integrity and adaptive responses. The functional 
state of the blood systems changes dynamically according 
to the nature, strength and duration of exposure to external 
factors. Many studies performed on humans and animals 
have provided evidence for significant shifts in 
physiological and biochemical processes during the 
modeling of emotional tension. The nervous and blood 
systems are the quickest to react to emotional stimuli. 
Stress and emotional reactions affect the immune system is 
by complete blood counts, including the hematopoietic 
system, leukocyte profile or biochemical markers of stress.  
Anti-stress drugs are widely used for the treatment of 
stress. Selective serotonin reuptake inhibitors (SSRIs) are 
the major and dominant class of antidepressants used over 
the last decade whereas ancient groups of most widely used 
antidepressants were Tricyclic antidepressants (TCA) and 
monoamine oxidase inhibitors. BuSpar (Buspirone) is an 
antianxiety medication indicated for management of 

selected anxiety disorders or for short-term relief of anxiety 
symptoms [4]. Studies reported that administration of 
Buspirone has been shown to exhibit antidepressant-like 
activity [5-7] and often suggested that therapeutic effect of 
Buspirone are not due to its immediate action on the 5-HT 
system, but rather adaptive changes that occur after 
prolonged treatment [8]. However, the underlying 
mechanisms of its therapeutic efficacy remain unclear. 
Therefore, this study was planned to investigate the effect 
of drug Buspirone on restrained stress on gravimetrical and 
hematological parameters in male albino rats. 

MATERIAL AND METHODS 
Animals  
Three months old colony bred healthy adult male albino 
rats of Wistar strain, weighing approximately 175 to 225g, 
were acclimatized for 7 days to the laboratory conditions at 
22-24°C, relative humidity (55%) and a 12h light: dark
(circadian) cycle under hygienic condition. The animals
were utilized from Central Animal Facility, Indian Institute
of Science, Bengaluru for the experiments. Wister rats fed
with laboratory stock diet (Hindustan lever, Mumbai, India)
and water ad libitum. All the animals were sacrificed at the
end of the last dose after an overnight fast. The
experimental procedures followed were performed in
accordance with the approval of the Institutional Animal
Ethics Committee (IAEC/477/2016) and animals were
cared in accordance with the guidelines by the Committee
for the Purpose of Control and Supervision of Experiments
on Animals (CPCSEA) for the experimental studies.
Experimental study
The acclimatized animals divided into four groups of six
animals each and three animals were kept in each metabolic
wire cage (60cmX30cmX20cm). Group I (untreated
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control) rats were healthy controls, kept undisturbed in the 
metabolic cage throughout the experimental period for 42 
days. Group II (stress induced) rats were stressed in wire 
mesh restrainer for 6h/day for 42 days [9]. Group III (stress 
+ withdrawal) rats were stressed for 21 days by keeping 
them inside mesh restrainer and withdrawal of stress for 
remaining 21 days by keeping animals in normal cages 
(total 42 days). Group IV (stress + Buspirone, 12mg/kg 
body weight, IP) rats were stressed for 21 days and treated 
with drug Buspirone [10, 11] for remaining 21 days in 
continuation with stress i.e., total 42 days. 
Stress Procedure  
Rats were subjected to restrained stress in a wire mesh 
restrainer for 6 hours per day for 21 days. The wire mesh 
restrainer had a wooden base and stainless steel wire mesh 
restrainer hinged to the base. The restrainer having the 
dimensions of 8 cm (L) x 4 cm (B) x 4 cm (H) was used for 
the experiments. A pad lock and latch helped to secure the 
rat in the restrainer [9]. 
Gravimetry 
The body weight of all the rats was recorded on the day 1 
of treatment, alternate 10th day and the day of sacrifice (i.e. 
42nd day). Percent body weight gain was determined in 
experimental groups of the rats with a ratio of final body 
weight to the initial body weight. Organ somatic index was 
determined by the ratio of organ weight to body weight of 
rat before sacrifice (final body weight). 
Hematological parameters 
The blood collected from retro orbital method. Blood was 
collected in centrifuge tubes, kept at room temperature for 
about 2h and centrifuged at 1500×g for 15min to collect 
serum. Hematological parameters such as PCV, Hb, RBC, 
MCV, MCHC, MCH, TWBC, Platelets, Neutrophils, 
Lymphocytes, Eosinophils and Monocytes were analyzed 
by using SYS MAX-35 automated cell counter machine. 
 
Statistical analysis  
Data were expressed as mean ± standard deviation of the 
mean. Statistical comparisons were performed by one-way 
ANOVA, followed by post-hoc t-test and P ≤ 0.05 is 
considered to indicate a significant difference between 
experimental and controls. 
 

RESULTS AND DISCUSSION 
Gravimetry  
In the present study, no adverse reactions were observed in 
any of the experimental groups and remained active and 
healthy with normal feeding behavior. Rats in the control 
group had a normal weight accumulation, whereas the 
weight gain in the restrained stress group (chronic moderate 
stress) was significantly lower than the control group. 
Stress induced rats (Group II) were found to be lethargic 
and their body weights decreased remarkably which is 
indicated by the mean percentage of body weight gain of 
14.07%, as compared to their mean initial body weight gain 
(25.06%). Group IV (stress + Buspirone) rats exhibited no 
significant change in mean percentage of body weight gain 
(23.86%) from the mean initial percentage of body weight 
gain. However, Group III (stress withdrawal) rats had a 
non-significant increase in mean initial percentage of body 

weight gain (23.86%) as compared to untreated controls. 
The decrease in body weight may be due to low food 
consumption, hormonal imbalance and protein metabolism 
in the rats under the influence of stress. Several studies 
have demonstrated that chronic exposure to restraint stress 
reduces the body weight and food intake of rodents [12-15]. 
However, the mechanisms underlying these restraint-
induced changes in body weight and food intake remain to 
be elucidated. Evidences shown the decrease in body 
weight could be due to the direct effect of stress on the food 
intake behavior of the rats [16], metabolic processes are 
mediated by glucocorticoids [17], increase in metabolic 
demands, reduced digestion, and increased adrenal steroid 
secretion [18] and stress might have increased the protein 
catabolism and hampered the utilization of food consumed 
during the stress period, thereby causing decrease in body 
weight [19]. The treatment with drug Buspirone had cut 
down chronic stress has been related to changes in body 
weight and physiology of different organs of group IV rats.  
Hematological parameters  
Stress is thought to impair immune function [20,21] 
through emotional or behavioral manifestations such as 
anxiety, fear, tension, cognition, anger, and sadness and 
physiological changes of heart rate, blood pressure, glucose 
metabolism, and sweating. Stress induced changes in 
hematological parameters clearly showed anemia, and it 
may be due to release of immature RBCs in circulation. 
However, in our study, the decrease in hemoglobin 
concentration, RBC count, total WBC count and MCV may 
be due to non-regenerative anemia arising from stress 
induced disorder of hematopoietic stem cells resulting in 
decreased erythrocyte, leukocyte and platelet count. Similar 
to this study, other experimental studies have been shown 
by the significant reduction in hematological parameters 
when exposed to immobilization stress [22, 23] and 
restrained stress animals [24, 25]. Decreased in the level of 
hematological parameters in the stressed group, when 
compared with control, at the same time treated with drug 
Buspirone for remaining 21 days in continuation with stress 
were shown near normal values as control and stress with-
drawal rats might be due to the antioxidant, anti-
lipidperoxidation, immunostimulation and anticonvulsant 
effects of Buspirone. 
Buspirone also has some evidence as augmentation strategy 
with selective serotonin reuptake inhibitors for treatment of 
major depressive disorder [26]. Experimental study shown 
that after an acute stress event, eosinophil levels were 
significantly lower in aggressive animals compared to 
slightly aggressive ones [27]. However, there are 
contradictory findings concerning the effect of chronic 
stress on eosinophil counts [28-30]. The blood eosinophil 
level is a hormone-dependent parameter, and taken together 
with neutrophil/lymphocyte ratios, it may help distinguish 
between leukocyte responses to stress. Both emotional [31] 
and physiological stress, such as long-lasting cold [32] or 
immobilization [29] have been proved to reduce the 
eosinophil level. 
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Table 1: Effect of drug Buspirone on restrained stress induced alteration of gravimetry in male albino rats 

Gravimetrical parameters 
Group I 

(Untreated control) 
Group II 

(Stress induced) 
Group III 

(Stress Withdrawal) 
Group IV 

(Stress + Buspirone) 
Initial Body Weight (g) 192.50±45.96a 197.50±10.61a 220.50±4.95a 193.67±12.11a 

10 Days after (g) 203.00±46.67a 198.00±7.07a 238.00±9.90b 199.67±10.37a 
20 Days after (g) 227.00±46.67a 208.00±8.49a 256.50±10.61b 218.00±11.87a 
30 Days after (g) 231.50±44.55a 218.50±12.02a 262.50±7.78b 228.17±25.52a 

Final Body Weight (g) 242.50±47.38a 224.00±4.24b 278.50±4.95c 241.67±15.82a 
Percentage Body Weight 

Gain (%) 
25.06±5.51a 14.07±3.27b 26.35±2.98 a 23.86±1.95a 

 
Table 2: Effect of drug Buspirone on restrained stress induced alteration of hematological parameters in male albino rats 

Hematological parameters 
Group I 

(Untreated control) 
Group II 

(Stress induced) 
Group III 

(Stress  Withdrawal) 
Group IV 

(Stress + Buspirone) 
PCV (%) 43.83±1.25a 42.03±1.43a 42.93±1.51a 42.86 ± 1.57 a 
Hb (g/dL) 13.91±0.37a 10.15±0.44b 12.84±0.38a 13.62 ± 0.40 a 

RBC (x 106/μL) 7.48 ±0.35a 5.77±0.34b 7.10±0.37a 6.28 ± 0.41 a 
MCV (FL) 59.05±1.50a 49.33±1.25b 57.36±0.92a 56.82 ±1.35 a 

MCHC (g/dL) 34.51 ± 1.21a 39.58 ± 0.92a 35.11 ± 1.35a 33.06 ± 0.92 a 
MCH (pg) 19.73 ± 0.78a 16.85 ± 1.23b 18.40 ± 0.75a 17.03 ± 1.24 a 

Total WBC (x 103/μL) 11.30 ± 0.62a 9.70 ± 0.83b 11.04 ± 0.37a 11.56 ± 0.78 a 
Platelets (x 105/μL) 1.12 ± 0.05a 0.85 ± 0.08b 1.10 ± 0.07a 1.32 ± 0.05 a 

Neutrophils (%) 29.03 ± 0.77a 39.50 ± 0.79b 31.20 ± 1.23a 26.99 ± 0.75 a 
Lymphocytes (%) 79.13 ± 7.44a 105.7 ± 7.80b 93.88 ± 5.51b 82.28 ± 7.54 a 
Eosinophils (%) 2.20 ± 0.30a 3.60 ± 0.24b 2.58 ± 0.17a 2.90 ± 0.30 a 
Monocytes (%) 2.03 ± 0.35a 3.57 ± 0.34b 2.53 ± 0.28a 1.90 ± 0.17 a 

Each value is Mean ± SD of six observations in each group. In each row, values with different superscripts (a, b, c) were significantly different from each 
other (P<0.05). Post-hoc t-test analysis was used to test for differences among the means when ANOVA indicated a significant P<0.05. 

 
 
The present study indicated that restrained stress induced 
significant adverse effect on hematological parameters in 
rats 21 days after treatment with Buspirone had 
successfully ameliorated the hematological disturbances 
and also showed a protective role in anemia and leucopenia 
(Table 2). 
A protective effect of Buspirone on leucocytes from 
oxidative stress was observed and results revealed that 
exposure to restraint stress induced peripheral oxidative 
stress, which is defined by an increase in the generation of 
reactive oxygen species (ROS) in peripheral blood 
lymphocytes, granulocytes and monocytes. These adverse 
effects were partially reversed by Buspirone indicating that 
it is capable of alleviating oxidative damage induced by 
psychological stress on the peripheral immune system. Our 
results are in concurrence with other studies showing that 
the production of ROS by immune cells might be 
influenced by psychological stress. However, the available 
results in reference to the influence of psychological stress 
on the production of ROS are contradictory [19, 33], while 
others have shown a decreased ROS production [34, 35]. 
This discrepancy may have been the result of a number of 
research design problems, including age, sex, intensity and 
type of stressor, plasma concentration of catecholamine and 
lack of adequate non-stressed controls, which are very 
important since a circadian rhythm in the generation of 
these compounds has been described [36] Many of effects 
mediated by stress-induced neurochemical and hormonal 
abnormalities that are often associated with oxidative stress 
[37, 38]. Taking into account the available evidences of 
main pathways of ROS generation in the course of 

depression have been described, at present, we believe that 
the potentially favorable antioxidant effect of the Buspirone 
could be mediated by activation of immune and 
inflammatory response systems [39]. 
 

CONCLUSION 
The study therefore concluded that the treatment with 
Buspirone has a significant effect to counteract restrained 
stress induced foregoing alterations. Buspirone prevented 
the stress-induced abnormalities in hematological 
parameters indicating the protective effect against stress. 
Further our particular interest experimentation needs to be 
done with this anxiolytic drug to explore responsible for 
such activity and to elucidate the possible biochemical 
mechanism and at the level of ultrastructural of cerebellum 
particularly on the neuronal cells of cerebellar cortex which 
is one of the central regions in which ordered 
organizational patterns are most obvious. 
Each value is Mean ± SD of six observations in each group. 
In each row, values with different superscripts (a, b, c) 
were significantly different from each other (P<0.05). Post-
hoc t-test analysis was used to test for differences among 
the means when ANOVA indicated a significant P<0.05. 
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