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Abstract  

Stress and stressor-related disorders are the global illnesses. The immune system is thought to be strengthened 
by adaptogenic substances due to their ability to restore normal body functions, which were otherwise 
imbalanced due to the stressful conditions. The aim of study   anti stress potential ethanolic extract of Terminalia 
catappa L.(T.catappa) fruits on Anoxia tolerance test(hypoxia) in mice, chronic cold stress(CCS)  in rats. The 
effect was assessed by hypoxia tolerance time and estimation of Glucose, Plasma cortisol, Cholesterol, BUN and 
TG biochemical parameter, blood count, weight of gland and organs in CCS a dose 300 and 500 mg/kg (p.o). The 
results revealed that compare with Gerifort and T.catappa shows  significantly (p<0.001) increases anoxia time, 
decrease significantly (p<0.001) in blood glucose, cholesterol, TG, plasma cortisol and BUN levels and also 
decreased the weight of Liver, Spleen and adrenal gland weights. In WBC’s, polymorphs and neutrophils count 
significant (p<0.01) decrease. Thus obtained results revealed that the  T.Catappa have potential adaptogenic/ 
Anti-stress activity due to present of phenolic compounds, especially, having antioxidant molecules, such as 
kaempferol, terflavin, gentisic acid and quercetin,punicalagin, punicalin, terfluvina A and B, chebulic acid, benzoic 
acid, cumarin  a significant anti stress activity. 
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Introduction  
Stress is a circumstance of threatened homeostasis 
provoked by a psychological, environmental, or 
physiological stressor. The rapid development 
of science and technology, as well as economy 
and strong social competition, the nature of 
stress has changed dramatically.1 Stressful 
events engender multiple neurochemical, 
neurotransmitter and hormonal alterations by 
mainly activating the sympathetic nervous 
system (SNS) and the hypothalamic-pituitary 
adrenal (HPA) axis. When stress stimuli are 
under control, the body responds to these in 
the physiological way. SNA and HPA axis are 
woken up to release chemical mediators to 
protect our body from stress. For instance, 
catecholamines are elevated to increase heart 
rate and blood pressure, which help us to fight 
or flight. This appropriate body reaction was 
called ‘‘allostasis’’ by Sterling and Eyer 2. Hans  
Selye’s theory of stress and general adaptation 
syndrome, which has 3 phases: alarm phase, 
phase of resistance, and phase of exhaustion.3 
as shown in figure 1 

 
Figure1: Hans Selye’s theory of stress and general 
adaptation syndrome 
 

Terminalia catappa L.(T. catappa) of family 
Combretaceae, Its has many  names are Indian  
almond, Malabar Almond and Tropical Almond, 
is a large deciduous tree and extensively 
planted in India, Philippines, Malaysia and 
Indonesia  and Burma 4-5.  The T. catappa 
leaves, bark and fruits has been known as a folk 
medicine for antipyretic, liver problem related 
diseases, scabies, leprosy, diarrhea and CNS 
disorders 6-7. Leaves, bark and fruits part of 
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T.catappa which contains the various 
phytoconstituents are kaempferol, terflavin, 
gentisic acid and quercetin, punicalagin, 
punicalin, terfluvina A and B, chebulic acid, 
benzoic acid, cumaric, and its derivatives5-8. 
T.catappa plant has been investigated in 
various pharmacological studies as antioxidant, 
antidiabetic, anticancer, anti-inflammatory, 
antiviral, hepato-protective and antimicrobial 
activities6-10. Here, we investigated the 
adaptogenic or anti stress properties of the 
ethanolic extract T. catappa fruit on anoxia and 
cold stress in animals 
 
Materials And Methods  
Collection Of Plant Material:  
Fresh fruit of T.catappa (Malabar Almond) 
family Combretaceae were procured from local 
vendor, Hyderabad, Telangana. Fruits are 
authenticated by authenticated by Dr. Rafiuddin 
Naser, Associated Professor, Department of 
Botany, Moulana Azad college of, Aurangabad, 
(M.S) (PCOG.H-217). 
 
Preparation Of Extraction 
The fresh fruit are shade dried for15 days, fruit 
material was powdered using mixer grinder 
and passed through sieve no 40. About The 
dried 150gm powder was subjected to soxhlet’s 
apparatus extraction using ethanol solvent for 
72 hrs. The extract were concentrated in rotary 
flash evaporators and stored in refrigerator. 
 
Photochemical Evaluation 
Ethanolic Extracts of T.catappa (ETC) were 
subjected to different phytochemical tests to 
detect presence of phytoconstituents. 11 

 
Experimental Animals 
Albino mice 20-25gm and adult rats (Wistar) of 
both sexes weighing 160–180 g were procured 
from Mahaveera enterprises, Hyderabad. Animals 
were accommodated in recommended laboratory 
environment at 25°C under 12 hr light-dark 
cycle. All the experimental animals had free 
access to chow and water ad libitum. The 
research protocol was approved by 
(HSKCP/IAEC, Clear/1/2020-12/R&D87)  
 
Anoxia stress tolerance test  
Albino mice of either sex weighing between 
(20±5gm) were divided into 4 groups of six 
animals each.  

Group I as control, Group II subjected to anoxia 
test and oral administration of ETC at the dose 
300 mg/kg mg/kg p.o ,Group III subjected to 
anoxia test and t oral administration of ETC at 
the dose 500 mg/kg mg/kg p.o , Group VI 
subjected to anoxia test and oral 
administration of gerifort syrup at the dose 
2ml/kg p.o  Group II, III, and IV treat with 
extract and gerifort for respectively for 21 
days. Anoxia test was carried out on 7th, 14th 
and 21st day. One hour after the drug 
administration mice were placed in Hermetic 
vessel of 5000ml air capacity was used for this 
test. Each animal was kept in the hermetic 
vessel and the time to show the first sign of 
convulsion seen animal were immediately 
removed from the vessel and the time noted. 
After one week of drug treatment the animals 
were once again exposed to the anoxia stress. 
Similarly, the animals were also observed at 
the end of 2nd and 3rd week with the same 
treatment and the time duration for anoxia 
stress tolerance were noted.12-13 
 
Chornic Cold Stress 
Albino rats 160-180gms, male and female were 
cauterized in to five groups of six animals each.  
Group-I Normal Group-II Chronic Cold stress 
[CCS], Group-III -CCS + ETC 300 mg/kg p.o for 
10 days, Group-IV - CCS + ETC 500 mg/kg p.o 
for 10 days and Group-V - CCS + Gerifort 
2ml/kg p.o respectively for 10 days. 
Chronic Cold Stress was induced in 2nd, 3rd, 4th 
and 5th groups on animals, by exposing.  4 ±1°C 
temperature every day for 1 hrs for 10 days. On 
10th day animals were sacrificed blood, organs 
and gland were collected. In blood estimation 
of Cholesterol, Glucose, TG, Plasma cortisol, 
BUN, WBC and DL cell count. Organ such as 
Liver, spleen, testes and adrenal gland weight 
noted 14-18. 
 
Statistical Analysis 
The results obtained from the pharmacological 
experiments were statistically analyzed using 
SPSS Version 19.0. The data is presented as 
mean of ± SEM. To compare the values and to 
establish the significance ANOVA was used and 
P value are reported as mean ± SEM. *a 
p<0.001, *b p<0.01 and *c p<0.05. 
 
Results  
Primilanary phytochemical study shows P. 
granatum peels extract presence of Alakloids, 
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Glycoside, Phytosteroids, Flavonoids, Terpinoids, 
Vitamins and Tannins. 
 
Anoxia tolerance test in mice 
The Anoxia tolerance test was determined by 
taking the appearance of convulsion as the end 
point.  Control animals on 7th , 14th and 21 day  
increased anoxia tolerance time, when 
treatment with ETC at a dose of 500mg shows 
(p<0. 01) significant at 14th day and 21st day on 
there was highly significant value (p<0. 001), 
the extracts showed increase in tolerance 
stress time in 14th and 21st day compared to 
control  and gerifort group (FigureA ).    

 
Figure A: effect of T. catappa on anoxia tolerance test 

 
Biochemical Parameters of T. catappa on 
chronic cold stress [CCS] induced rats.  
In CCS old stress induced significant increases 
the levels of biochemical parameters such as 
glucose, cholesterol, and BUN, triglyceride and 
plasma cortisol. Treatment with T. catappa at a 
dose of 300 and 500mg/kg showed significant 
(p<0.001) decrease in glucose, cholesterol, 
triglyceride BUN and plasma cortisol decrease, 
whereas gerifort has significantly (p<0.05, 
p<0.01, p<0.001) restored the elevated levels 
of biochemical parameters glucose, cholesterol, 
BUN, TG and plasma cortisol when compared 
with stress control group (figure B-F).  
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Figure B: Effect of T. catappa glucose on CCS  
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Figure C: Effect of T. catappa Cholesterol on CCS 
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Figure D: Effect of T. catappa TG on CCS 
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Figure E: Effect of T. catappa BUN on CCS 
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Figure F: Effect of T. catappa Plasma cortisol on CCS 

 
CCS induced rats increased in liver, spleen and 
adrenal cortex Weights are observed, Whereas 
treatment of , T. catappa  extract in a dose-
dependent manner significantly (p<0.01) 
reduced in spleen, liver and adrenal gland as 
shown in  (figure G- H). In hematological 
parameter, with an exception to eosinophils 
(p<0.05), all the other hematological parameter 
including the WBC’s and differential blood cell 
count (DLC) were significantly (p<0.01) 
increased, compared to the control group. 
Whereas, treatment with T. catappa reduced 
the differential blood cell count and WBC’s 
significantly (p<0.01) compared to stress 
control group (figure I-K ). 
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Figure G: Effect of T. catappa weight of organ on CCS  
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Figure H: Effect of T. catappa AG on CCS 
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Figure I: Effect of T. catappa WBC count on CCS   
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Figure J: Effect of T. catappa Monocytes and Eosinophilia 
count on CCS   
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Figure K: Effect of T. catappa Lymphocytes and 
Neutrophils count on CCS   

 
Discussion 
Stress and stressor-related disorders are the 
global illnesses1.The most common stressors 
could be physical (extreme environmental 
conditions, external force), emotional (tragedies, 
sadness, academic, etc.), and chemical stress 
(due to medicine, solvents, and exposure to the 
laboratory or industrial chemicals) 19.  
Exposure to any of these stressors could 
readily imbalance the neuroendocrine systems 
of the body. The hypothalamic-pituitary-
adrenal axis (HPA) and the sympathetic 
nervous system are the two major systems 
involved in stress response. The sympathetic 
nervous system secretes catecholamines, 
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triggered mainly by a region in the brain stem 
(the lowest part of the brain) called the locus 
coeruleus. The hypothalamus is a major 
integrative center for receiving and converting 
messages from divergent centers to hormonal 
signals, via the regulation of pituitary gland and 
neural gland pathways 20.  
The activation of this HPA mechanism results 
in corticotrophin hormone, adrenocorticotropin 
hormone (ACTH), β-endorphin, and glucocorticoids 
being secreted into the bloodstream. In a 
stressful condition ACTH is released and 
triggers the adrenals to increase the secretion 
of carticosteroids, epinephrine, and norepinephrine 
21.  

Anorexia is a critical stressor as it blocks the 
oxygen supply and halts the vital functions of 
the body primarily being the respiration 
though affects all the other vital functions 
23.  T.Catappa extract significantly prolonged 
the meantime to convulsion as compared to the 
positive control group.  
Release of ACTH under the CCS leads to 
synthesis and release of cortisol through the 
stimulation of adrenal cortex.24An increased 
cortisol levels in the plasma results in 
mobilization of fats and stored carbohydrates 
reserves thereby increasing the blood glucose 
levels, cholesterol, and triglyceride. Anti-stress 
agents could reverse the increased cortisol 
levels 25.  T.Catappa substantially decreased the 
elevated cortisol and blood glucose levels 
caused by stress. The standard drug Geriforte 
also provided similar results in this research. In 
stress-induced animals, the marked rise in 
serum cholesterol, triglycerides, and BUN 
levels is attributable to activation of the 
hypothalamic-pituitary axis (HPA) and 
sympathetic system, resulting in the release of 
catecholamines and glucocorticoids that 
suppress the immune system at multiple 
locations, such as the liver and kidneys 26. The 
serum cholesterol, BUN, and triglycerides 
decreased with T.Catappa and the standard 
drug, which may be due to inhibition of the 
sympathetic nervous system. The increase in 
adrenal weight in stressed animals could be 
due to the stress-induced adrenomedullary 
response, which contributes to increased 
corticotrophic hormone production, leading to 
an increase in adrenal weight27.   
T.Catappa and Geriforte reduced the liver, 
adrenal gland weight. This increase in the liver 
and adrenal gland weight may occur due to the 

reversal of stress-induced adrenomedullary 
response and decreased production of the 
corticotropic hormone.  
As a result of the draining of blood from the 
spleen to the lymphocytes, the spleen's size and 
weight will reduce. Pretreatment with T. 
Catappa and Geriforte increased the spleen 
weight. This may be due to the inhibition of 
recruitment of lymphocytes to blood from the 
spleen. 
In stress spleen contracts and releases more 
amounts of lymphocytes, neutrophils, and 
eosinophils into circulations 28. The increase in 
total WBC count is indicating a stressful state. 
Plant adaptogen is smooth stressors that 
reduce the reactivity of the host defense 
system. The mode of action of adaptogens is 
associated with the stress system. Adaptogen 
increase the capacity of stress to respond to the 
external signals of activating and subsequently 
deactivating mediators of the stress response 
25.   
 
Conclusion 
The obtain phytochemical results from our 
study suggest that the Ethanolic extract 
of T.catappa fruit contain flavonoids like 
kaempferol, quercetin, punicalagin, punicalin, 
poly phenols are gallic acid,chebullic acid and 
ellagic acid, and other terfluvina A and B has 
potential Anti-stress activity and antioxidant 
molecules. The main active component in 
punicalagin, punicalin, quercetin and poly 
phenols a natural product of the group of 
secondary metabolites, several studies have 
shown that possesses a wide range of anti 
oxidant pharmacological activity. So we 
concluded the anti-stress activity due to these 
constituents' presence, whereas standard 
Geriforte, an established anti stress/adapt 
genic drug.  
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