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ABSTRACT 
Electron beam radiation, a form of Ionizing radiation has an important role in diagnosing and treatment of many diseases. But the deposition of this 
energy in tissues results in damage to DNA and eradicates the cell’s ability to replicate indefinitely. During the past few years due to their widespread 
use in hospitals, concern regarding the hazardous effect of electron beam radiation has developed. This pre-clinical work was designed to test the 
antidepressant activity of Nardostachys jatamansi ethanolic root extract on whole body electron beam radiation induced depression in Swiss albino 
mice, using established models for depression. The aim of the present study was to investigate antidepressant effect of Nardostachys jatamansi 
ethanolic root extract in electron beam irradiated mice. Nardostachys jatamansi ethanolic root extract at the dose of 200 mg/kg, orally was 
administered in electron beam radiated mice for screening its antidepressant effect using two validated experimental models for depression i.e., 
Forced Swimming Test and Tail Suspension Test. The duration of immobility (in seconds) was noted in both the tests. The electron beam radiated 
mice treated with Nardostachys jatamansi ethanolic root extract has shown a significant reduction in the duration of immobility (in seconds) in both 
the tests on comparing with non treated electron beam radiated mice. The data suggest that exposure to low levels of electron beam radiation can 
cause depression, which can be abolished by the administration of Nardostachys jatamansi ethanolic root extract. 
Key Words: Electron beam radiation, Depression, Swiss albino mice, Nardostachys jatamansi, ethanolic root extract, Antidepressant. 
 
INTRODUCTION 
Radiation is a form of energy which arises from unstable 
atoms. Radiation travels from its origin in the form of 
energy waves or energized particles. Many forms of 
“radiation” are encountered in the natural environments 
which are produced by modern technology. Since it is 
naturally around us, exposure to radiation cannot be 
prevented. They have both beneficial and harmful effects. 
There are mainly two kinds of radiations, ionizing and 
non-ionizing. The ionizing radiation can knock electrons 
out of atoms. It carries a health risk as it affects the atoms 
in living beings and thereby changing cell structure and 
damaging the DNA. The most important risk from 
exposure to ionizing radiation is cancer. However, they 
can damage health in many ways other than cancer. 
Ionizing radiation includes x-rays, gamma rays, alpha 
particles, beta particles, neutrons and the varieties of 
cosmic rays. Ionizing radiation is widely used in hospitals 
to diagnose and treat diseases. Most medical exposure to 
these radiations comes from the use of X-rays and CT 
scans to diagnose injuries and diseases in patients. Certain 
types of cancer are treated by very high localized 
radiation doses. Radioactive substances are used in 
consumer products such as smoke detectors and to 
sterilize food products. Ionizing radiation is also used to 
test materials, inspect welds, generate heat and electricity 
for space travel, determine soil moisture content, and 
track the movement of various elements in the 
environment1-5. Since the use of these radiations has 
become an inevitable part in our day to day life, there 
arises a concern about the deleterious effects of these high 
energy radiations on living beings. In this context, the 

necessity of a radio protective agent comes into the 
picture. Plants and plant derived phytoconstituents have a 
major role in this aspect.   
Nardostachys jatamansi belongs to the family 
Valerianaceae. It is commonly found in the alpine 
Himalayas from Punjab to Sikkim, Bhutan, and South 
West China at the altitude range of 3000-5000 meters. 
Various sesquiterpenes (such as Jatamansic acid and 
Jatamansone), lignans and neolignans have been reported 
to be present in the roots of this plant. Jatamansi has a 
long history of use as ethnomedicine. It is used to treat 
epilepsy, hysteria and syncope. It helps to promote 
physical and mental health, augment immunity and has 
shown potent free radical scavenging activity. It has also 
shown to have marked tranquillizing activity, as well as 
hypotensive, hypolipidemic, anti-ischemic, 
antiarrhythmic, hepatoprotective, anticonvulsant and 
neuroprotective activities. Recently a study has reported 
about the radioprotective effects of Nardostachys 
jatamansi 6-10.  
Hence, the present study was designed to explore the 
antidepressant effect of Nardostachys jatamansi ethanolic 
root extract (NJEE) on whole body electron beam 
radiation (EBR) induced depression in Swiss albino mice.  
 
MATERIALS AND METHODS 
Experimental Animals 
Healthy adult Swiss albino mice of either sex weighing 
20-25g were used after obtaining approval from the 
institutional animal ethics committee 
(KSHEMA/AEC/01/2010). They were kept in propylene 
cages with husk as bedding and maintained at a room 
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temperature of 27±1oC, 12:12 hour light/dark cycle. They 
had free access to standard pellet diet & water. 
Radiation procedure 
The irradiation work was carried out at Microtron centre, 
Mangalore University, Mangalore, Karnataka, India. A 
variable energy accelerator, Microtron was used for 
giving radiation.  The unanaesthetised animals were 
restrained in well-ventilated perspex boxes and exposed 
to whole-body EBR at a distance of 30 cm from the beam 
exit point of the Microtron accelerator at a dose rate of 
~100 Gy/min. EBR was given at a dose of 6Gy.  
Instruments/ Apparatus 
Soxhlet apparatus, Plexiglass cylinder, Metal tripods 
Plant Extract 
Nardostachys jatamansi ethanolic root extract (NJEE) 
Nardostachys jatamansi root powder was obtained from 
Rajesh Chemicals Mumbai. A weighed quantity (500 g) 
of the coarse powder was taken and extracted with 
ethanol (90 %) in a Soxhlet apparatus. The extract was 
concentrated on a water bath at a temperature not 
exceeding 60ºC. The percentage yield of the extract was 6 
%. NJEE was administered at a dose of 200 mg/kg/day 
orally for 15 days after the irradiation. 
Assessment of Depression 
In the present study, the animals were divided into 3 
different groups. Each group consisted of 12 animals (6 
males and 6 females). 
Group I: Normal control. 
Group II: EBR (6Gy).  
Group III: EBR (6Gy) + NJEE (200mg/kg, orally for 15 
days)  

On 15th day, after 60 minutes of administration of the 
drug, the animals were taken for experiments to 
investigate antidepressant activity of NJEE using 
established models of depression i.e Forced swimming 
test & Tail suspension test11-14. Briefly the tests are as 
follows.  
Forced Swim Test (FST) 
The FST is the most widely used pharmacological model 
for assessing antidepressant activity. The development of 
immobility when the rodents are placed in an inescapable 
cylinder of water reflects the cessation of persistent 
escape-directed behavior. The apparatus consisted of a 
clear Plexiglas cylinder (20cm high X 12 cm diameter) 
filled to 15 cm depth with water. During the test session, 
the immobility time was recorded for 5minutes, when the 
mice make no further attempts to escape, and makes only 
movements to keep its head above the water. 
Tail Suspension Test (TST)  
The TST is the second method used for assessing the 
depressive state. A cord of about 50 cm in length was 
stretched between two metal tripods at a height of 70 cm, 
to which the mice were attached by the tail with sticky 
tape. After the initial period of vigorous motor activity, 
the mice became still and the immobility time was 
measured with a stopwatch, for a total duration of 5 
minutes. Mice were considered immobile when they hung 
passively and completely motionless. 
Statistical Analysis 
All the groups were subjected to analysis of variance by 
using one-way ANOVA followed by Tukey krammer test.  
 

 
Table 1: Antidepressant effect of NJEE by Forced Swimming Test 

Group Drugs Duration of immobility in seconds 
I Normal Control 137.16 ± 28.736 
II EBR ( 6 Gy) 

244.66 ± 11.96
a

 
III EBR ( 6 Gy) 

+ NJEE( 200mg/kg ,orally for 15 days) 149.83 ± 6.191
 b

 

Results are expressed as Mean ±S.D ;N=12, One way ANOVA followed by Tukey Krammer test. 
a : p<0.001, considered very high significant on comparing Group  II with Group  I, b : p<0.001, considered very high significant on 

comparing Group III with Group  II 
 

Table 2: Antidepressant effect of NJEE by Tail Suspension Test 
Group Drugs Duration of immobility in seconds 

I Normal Control 163.11 ± 31.950 
II EBR ( 6 Gy) 

268.16 ± 12.65
 a

 
III EBR ( 6 Gy) 

+ NJEE( 200mg/kg, orally for 15 days) 147.66 ± 8.06
 b

 

Results are expressed as Mean ±S.D ;N=12, One way ANOVA followed by Tukey Krammer test. 
a : p<0.001, considered very high significant on comparing Group  II with Group  I, b : p<0.001, considered very high significant on 

comparing Group III with Group  II 
 
RESULTS 
Forced Swim Test (FST) 
There was a significant increase (p<0.001) in the duration 
of immobility for EBR treated animals [Group II] on 
comparing with the normal rats [Group I]. There was a 
significant decrease (p<0.001) in the duration of 
immobility for EBR + NJEE treated animals [Group III] 
on comparing with the EBR rats [Group II]. (Table-1)  
Tail Suspension Test (TST) 
There was a significant increase (p<0.001) in the duration 
of immobility for EBR treated animals [Group II] on 
comparing with the normal rats [Group I]. There was a 

significant decrease (p<0.001) in the duration of 
immobility for EBR + NJEE treated animals [Group III] 
on comparing with the EBR rats [Group II]. (Table-2) 
The above observations clearly shows that exposure to 
EBR can cause depression, which can be abolished by 
NJEE. 
 
DISCUSSION 
With the development of modern technology, there is 
more and more public concern for the biological effects of 
ionizing radiation15,16. Many studies showed that ionizing 
radiations like X-rays had significant effect on 
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neurochemistry and physiologic rhythm17. EBR induced 
depression as seen in this study can be due to their 
deleterious effects on monoamine neurotransmitters, 
including catecholamines and indole-amines, which play 
a significant functional role in biological systems18, 19. 
The harmful effects on these bioamines can be due to the 
release of free radicals by EBR20. Depression is one of the 
five leading causes of disability and disease burden 
worldwide21.Various studies have shown that under-
activation of serotonergic and noradrenergic systems play 
a major role in the pathogenesis of depression22.  
Results showed that NJEE at the dose of 200mg/kg 
administration has abolished EBR induced depression.  
The antidepressant activity of Nardostachys jatamansi 
can be attributed to its inhibitory effect on MAO 
enzyme23. Inhibition of this enzyme causes reduction in 
the metabolism of biogenic amines and subsequent 
increase in the levels of catecholamines and indole-
amines24.The antioxidant activity of Nardostachys 
jatamansi can be another reason for its antidepressant 
activity20. 
As there is rapid development in technology, radiation 
pollution has started showing deleterious effects on health 
of living beings. Hence, there is an urgent need to take 
precautionary steps to prevent radio-toxicity. Enormous 
studies are required to find out suitable radio-protective 
agents.  
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