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ABSTRACT 

The stress is generally considered as the functional adaptation of the organism in order to cope up with 

changing and challenging environment. Exposure to stressful conditions is among the most common 

human experience. It has been reported that exposure to physical and mental stress situations can 

stimulate numerous pathways, leading to increased production of oxygen free radicals. In such situation, 

the antioxidant defense systems of body may become insufficient to scavenge all free radicals. In the 

present study, an attempt was made to evaluate acute toxicity of a herbo-mineral Ayurvedic formulation, 

Ranger capsule along with its in-vitro anti-oxidant property and in-vivo anti-stress activity. Acute 

toxicity study was carried out on wistar rats as per OECD Guidelines 423. For anti-stress activity forced 

swimming endurance test was carried out on wistar rats. During this study, Difference in rectal 

temperature and swimming time was noted. Blood samples were collected for estimation of serum 

cortisol and serum glucose level. The reduction potential of Ranger Capsule was determined by the in-

vitro ferric reducing anti-oxidant power (FRAP) assay at various concentration. Study data revealed that 

Ranger Capsule didn’t produced any toxic effect even up to the dose level of 5000 mg/kg hence was 

proven as safe. The pre-treatment of Ranger Capsule prevented the fall of rectal temperature in highly 

significant manner and increased swimming time in comparison to stress control group. Ranger Capsule 

treated animals showed significant restriction in elevation of serum cortisol and serum glucose level as 

compared to stress control group. From the available results, it can be concluded that pre-treatment of 

Ranger Capsule is safe, capable to increase tolerance against non-specific stress in experimental animals 

and having significant anti-oxidant activity.  
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INTRODUCTION 
The stress, generally regarded as the functional adaptation of 
the organism, is developed to cope up with a changing and 
challenging environment. Exposure to stressful conditions is 
one of the most common human experiences. In response 
stressor, a series of behavioral, neurochemical and 
immunological changes occur that ought to serve in an 
adaptive capacity.1 Prolong exposure to stressful situations 

may produce diverse variety of diseases ranging from 
psychiatric disorder such as anxiety and depression, immune-
suppression, endocrine disorders including diabetes mellitus, 
male sexual dysfunction, cognitive dysfunctions, peptic ulcer, 
hypertension and ulcerative colitis.2 It has been reported that 
exposure to physical and mental stress situations can 
stimulate numerous pathways, leading to increased 
production of oxygen free radicals. Free radicals cause 
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oxidation of nucleic acids and proteins. Free radicals also 
damage bio-membranes, reflected by increased lipid 
peroxidation, thereby compromising cell integrity and 
function. Free radicals are natural by-products of our own 
metabolism but in stressful condition production of free 
radicals exaggerated. In such situation, the antioxidant 
defense systems of body becomes insufficient to scavenge all 
free radicals.3 A long term use of conventional anti-anxiety 
drugs like benzodiazepine has adverse effects on the fetus 
during pregnancy, on the neonate during lactation and 
produced peptic ulcer.2,4 It has been reported that some plant 
derived agents could induce a state of non-specific increase 
of resistance to affect internal homeostasis. These agents are 
called adaptogens which help improve the response to stress. 
They help the body to adapt by normalizing physiological 
processes in times of increased stress. Adaptogens can be 
viewed as tonics, prescribed to enhance vitality and when 
stress levels are high, during convalescence or difficult life 
challenging event.5 Forced swimming in small laboratory has 
been widely used for studying the physiological changes and 
the capacity of the animals in response to stress.6 Ranger 
Capsule is an Ayurvedic herbo-mineral formulation which 
contains extract of Withania somnifera (Ashwagandha) 
root7,8, Asparagus racemosus (Shatavari) root tuber9, Mucuna 
pruriens (Kauncha) seed10, Emblica officinalis (Amalaki) 
fruit11, Centella asiatica (Mandukparni) whole plant12, Vitis 
vinifera (Draksha) fruit13, Nardostachys jatamansi 
(Jatamansi) root14, Tribulus terrestris (Gokshur) fruit15,16, 
Zingiber officinale (Shunthi) rhizome17, Tinospora cordifolia 
(Guduchi) stem18, Terminalia arjuna (Arjun) bark8; powder 
of Swarnamakshik Bhasma19, Shuddha Shilajit20,21 and 
Godanti Bhasma22 processed in Pyrus malus (Apple) fruit 
juice23. It is manufactured and marketed by Vasu Healthcare 
Pvt. Ltd., Vadodara, India. All ingredients of Ranger Capsule 
are well reported in Ayurvedic texts and scientific research 
publications for the treatment of general debility, physical 
and mental stress and convalescence. Ingredients of Ranger 
Capsule are also reported for having anti-oxidant property 
and anti-stress activity. However, no such evidence was 
found which proves safety and efficacy of their combination. 
In the present study, an attempt was made to evaluate acute 
toxicity study, in-vitro anti-oxidant property and in-vivo anti-
stress activity of Ranger Capsule. 
 
MATERIALS AND METHODS 
Test drug and experimental dose 
Ranger Capsule (Herbo-mineral Ayurvedic proprietary 
formulation) was received from Vasu Healthcare Pvt. Ltd., 
Vadodara, Gujarat, India and used for evaluation of acute 
toxicity study, anti-stress activity and in-vitro anti-oxidant 
property. For acute toxicity study 2000 mg/kg and 5000 
mg/kg single dose was administered orally. For anti-stress 
activity, dose of the test drug was fixed by extrapolating the 
human dose to laboratory animals, based on body surface 
area ration as per the table of Paget and Barnes [23]. Test 
drug was administered at 100 mg/kg/day (p.o) in form of 
suspension by mixing with distilled water. 
 
Experimental animals  
Healthy Wistar albino rats, weighing 180-230 g of either sex 
were used for the acute toxicity study and anti-stress activity. 
The animals were housed in a three rats per polypropylene 
cages, maintained under controlled temperature (22 ± 2°C) 
and humidity (55 ± 5 %) with 12:12 h light and dark cycle. 

Animals had free access to ‘Sabardan’ pelleted diet and 
purified drinking water ad libitium. All protocols described in 
present study were approved by the Institutional Animal 
Ethics Committee (IAEC) (Approval No.: KB/11/239) and 
Committee for the Purpose of Control and Supervision of 
Experiments on Animals (CPCSEA), Ministry of Social 
Justice and Empowerment, Government of India. 
 
Acute toxicity study 
Healthy Wistar albino rats (180 - 230 g) were divided into 2 
groups of 3 animals each. The animals had free access to 
water and food throughout the experiment, except for the 
fasting period before the oral administration of the single 
dose of Ranger Capsule. The Ranger Capsule was 
administered as it is by gavages (orally) at single dose of 
2000 mg/kg to 1st group and single dose of 5000 mg/kg to 2nd 
group. The general behavior and mortality of the rats was 
continuously monitored for 1 h after dosing periodically 
during first 24 h (with special attention given during the first 
4 h.) and then daily for a total of the 14 days. Changes in the 
normal activity of rats, sign and symptoms of toxicity and 
mortality were monitored and recorded. Acute toxicity study 
was carried out as per OECD Guidelines 423.24 
 
Forced swimming endurance test 
The selected animals were divided into three groups where 
each group consisted of six animals. 
Group-I (NC): Served as normal control and received 
distilled water 
Group-II (SC): Served as stress control and received distilled 
water + forced swimming induced stress  
Group-III (TD): Served as test drug (Ranger Capsule) treated 
group and received Ranger Capsule (100 mg/kg/day, p.o.) + 
forced swimming induced stress 
 
Test drug (Ranger Capsule) was given for seven consecutive 
days in Group-III. On 7th day the rats were kept in metabolic 
cage for overnight fasting with free access to distilled water. 
For experiment, tank with dimension of 37 × 37 × 30 cm was 
filled with water to a height of 25 cm and temperature was 
maintained 220C ± 2. On 8th day the rats of group II and III 
were subjected to swimming stress by keeping them in tank 
till complete exhaust. The endpoint was taken when the 
animal started drowning and the mean swimming time for 
each group was calculated. The initial rectal temperature of 
individual rats of all groups was noted prior to exposure of 
swimming stress. The final rectal temperature was noted and 
difference in rectal temperature was calculated. Blood 
samples were collected from retro-orbital plexuses. Samples 
were allowed to clot for 30 minutes at room temperature. 
Sera from the samples were obtained by centrifugation after 
30 minutes at 4000 rpm. Serum cortisol25 and serum 
glucose26 were estimated.  
 
Statistical analysis 
Analysis was done with the help of standard statistical 
software, Graph pad prism version 5. Results were expressed 
as Mean ± Standard Error of Mean (SEM). Different groups 
were compared by analysis of variance (ANOVA) followed 
by post hoc Dunnett’s test. A p < 0.05 was considered as 
statistically significant.  
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In-vitro Ferric reducing anti-oxidant power (FRAP) assay 
Preparation of standard solution 
Stock solution of ascorbic acid (10 mg/mL) was prepared in 
distilled water. Aliquots of 0.1, 0.15, 0.2, 0.25, 0.3 mL were 
taken from stock solution and diluted up to 10 mL with 
phosphate buffer to get the concentrations of 100, 150, 200, 
250, 300 µg/mL respectively.  
 
Preparation of sample solution 
Stock solution of Ranger Capsule (10 mg/mL) was prepared 
in distilled water. Aliquots of 0.1, 0.15, 0.2, 0.25, 0.3 mL 
were taken from stock solution and diluted up to 10 mL with 
phosphate buffer to get the concentrations of 100, 150, 200, 
250, 300 µg/mL respectively. 
 
Procedure 
Various concentrations of sample and standard solution were 
taken in test tubes (1 mL each). 2.5 mL of 1 % potassium 
ferricyanide solution was added in each test tubes and 
mixture was kept at 500C on water bath for 30 minutes. After 
cooling, 2.5 mL of 10 % tri-chloro acetic acid was added to 
these mixtures and centrifuged for 10 minutes at 3000 rpm. 
2.5 mL of supernatant was diluted with 2.5 mL of distilled 
water. 0.5 mL of freshly prepared 0.1 % ferric chloride 
solution was added and incubated for 10 minutes at room 
temperature. Control was prepared in similar manner 
excluding sample. The absorbance was measured at 700 nm. 
The absorbance of samples and standard were compared by 
plotting graph of concentration (µg/mL) versus absorbance.27 

 
RESULTS 
Acute toxicity study 
The animals were observed for mortality and other toxic 
symptoms for 14 days of observation period. No toxic 
symptoms and mortality were found at both the dose level 
during this study. 
 
Effect of Ranger Capsule on parameters of forced 
swimming endurance test 
Stress control showed 5.32 ± 0.81 differences in rectal 
temperature. Fall in rectal temperature during stressful 
condition was significantly prevented by pre-treatment of 
Ranger Capsule. Difference in rectal temperature was found 
significantly decreased in TD group when compared to SC 
group (Table 1). The study data revealed that pre-treatment of 
Ranger Capsule significantly increased swimming time in 
comparison of SC group (Table 1). Stress induced elevation 
in level of serum cortisol and serum glucose were 
significantly (p < 0.01) arrested by Ranger Capsule treated 
group (Table 1). 
 
In-vitro Ferric reducing anti-oxidant power (FRAP) assay 
The reduction potential of Ranger Capsule was determined 
by the in-vitro ferric reducing anti-oxidant power (FRAP) 
assay at various concentration. Ascorbic acid was taken as a 
standard. The results were summarized in Figure 1. 

 
Table 1: Effect of Ranger Capsule on parameters of forced swimming endurance test 

 
Groups Difference in rectal 

temperature (0C) 
Duration of 

swimming (Min.) 
Serum cortisol 

(µg/dL) 
Serum glucose 

(mg/dL) 
Normal control (NC) 0.20 ± 0.01 NA 0.27 ± 0.06 92.50 ± 5.54 
Stress control (SC) 5.32 ± 0.81 100.60 ± 12.07 3.01 ± 0.26### 174.30 ± 5.59### 

Ranger Capsule treated (TD) 4.00 ± 0.59* 132.80 ± 16.95** 2.08 ± 0.06** 140.71 ± 6.35** 
 

All the values are expressed as mean ± SEM (n = 6). ###p < 0.001 when compared to normal control (NC) group, *p < 0.05 and **p < 0.01 when compared to 
stress control (SC) group. NA: Not applicable 

 

 
 

Figure 1: FRAP assay at various concentration of the Ranger Capsule against ascorbic acid standard 
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DISCUSSION 
The forced swimming endurance test is the most widely used 
experimental model for evaluation of anti-stress and 
adaptogenic activity. Reduction in rectal temperature 
(hypothermia) was observed in rats subjected to forced 
swimming stress. Drugs which having adaptogenic and anti-
stress activity reverse the hypothermia in stress conditions.28 
In the present study, data revealed that pre-treatment of 
Ranger Capsule prevented the fall of rectal temperature in 
significant manner in comparison to stress control group. Pre-
treatment of Ranger Capsule also increased swimming time 
in comparison to stress control group which is suggestive of 
its anti-stress and adaptogenic activity (Table 1). The long-
term effects of stress alter our ability to maintain a healthy 
balance and harmony. This internal shift is due to a greater 
demand for stress hormones, namely cortisol, which is a 
major contributing factor that leads to the development of 
chronic illnesses, and hastens the aging process. All illnesses, 
to some extent, are a byproduct of our inability to adapt to 
changes and challenges of our life.5 The fast pace of life in 
modern times contributes to an increase in the production and 
sustained release of the stress hormones adrenaline and 
cortisol. Chronic activation of these stress hormones can 
cause deterioration of vital organs. Research has shown a 
close connection between high cortisol levels and serious 
health problems such as obesity, diabetes, hypertension, 
depression and osteoporosis.5 Stresses, both physical and 
emotional, act via neural pathways to hypothalamus and lead 
to increase in corticotrophin releasing hormone (CRH) 
secretion. Increased plasma cortisol influences the 
mobilization of stored fat and carbohydrate, which increases 
level of blood glucose.29 In stress control animals, the level of 
serum cortisol and serum glucose was found to be 
significantly increased. Ranger Capsule treated animals 
showed significant restriction on elevation of serum cortisol 
and serum glucose level when compared with stress control 
group (Table 1). It indicates positive effect of Ranger 
Capsule on physical and mental stress. In addition Ranger 
Capsule also showed prominent anti-oxidant property which 
supports its free radicals scavenging and thus the anti-aging 
activity (Figure 1). 
 
CONCLUSION 
From the available results, it can be concluded that pre-
treatment of Ranger Capsule is capable to increase tolerance 
against non-specific stress in experimental animals. In 
addition, it has potential to scavenge free radicals. It can be a 
safe and effective therapy for long term treatment of physical 
and mental fatigue and general debility. 
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