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ultraviolet A. UVC (200–280 nm, shortwave length) is lethal 
than UVB (280–320 nm, medium wavelength).[1-3] The 
liver’s highly specialized tissues regulate a wide variety of  
high-volume biochemical reactions, including the synthesis 
and breakdown of  small and complex molecules, many 
of  which are necessary for normal vital functions.[4] When 
cells or tissues are exposed to radiation, the water molecules 
undergo dissociation (radiolysis) and produce free radicals 
and related species in the form of  reactive oxygen species 
(ROS). These, in turn, can act on biomolecules such as 
DNA, lipids, and proteins and cause oxidative damage.[5,6] 
Acute effects mainly include hematopoietic cell loss, immune 
suppression, mucosal damage, and potential injury to the 
liver and other tissues. Because radiation-induced oxidative 
stress and tissue injury are attributed mainly to ROS[7] and 
structures, including DNA, lipids, proteins, and membranes,[8] 
these species also induced the cellular antioxidant defense 
enzymes such as superoxide dismutase (SOD), glutathione 
(GSH), and catalase.[9]

This study investigated the antioxidant role of  curcumin 
(Cur) and ascorbic acid (AA) against UVB radiation-
induced oxidative damage in liver tissue.

INTRODUCTION

Ultraviolet (UV) rays contain a band of  electromagnetic 
radiations with wavelength from 200 nm to 400 nm. Being 
present in the sunlight, UV radiations are an important 
source of  energy and have sufficient power to penetrate the 
body cells; consequently, the chemical and biological effects 
generated by these radiations have much greater than simple 
heating effects. Radiation emitted and transmitted through 
different sources are absorbed by the animal body tend to 
be a very high up environmental toxin. UV radiations have 
the potential to bear both positive and negative effects, 
thereby affecting the well-being of  animals and humans. 
UV radiations are non-ionizing and are classified into 
three types, ultraviolet C (UVC), ultraviolet B (UVB), and 
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Abstract
Introduction: Ultraviolet B (UVB) radiation exposures induced toxicity and generate oxidative stress on liver tissue and their 
alternative effect on biochemical process. Curcumin (Cur) and ascorbic acid (AA) act as a good antioxidant and shown the 
protective effect on animal tissue.

Materials and Methods: Twenty-four adult healthy female Wistar rats weighing 130–150 g were used. It is divided into four 
groups, the 1st group considers as control, the 2nd group considers as UVB treated, the 3rd group considers as UVB + Cur group, 
and the last 4th group considers as UVB + AA, exposure of radiation for 15 days.

Results: We found that UVB radiation shown on the female Wistar rat alteration on the animal body weight, liver weight, lipid 
peroxide, superoxide dismutase, and glutathione as compared to the control group.

Conclusion: It is concluded that UVB radiation shows the harmful effect on female Wistar rat and little preventive effect of 
Cur and AA.
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MATERIALS AND METHODS

Chemicals
AA was purchased from Sigma-Aldrich Co., USA, and 
Cur purchased from HiMedia and rests of  the chemicals 
used were purchased from Central Drug House (P) Ltd., 
New Delhi.

UV Irradiation
UVB light (TL 20W/01 UVB Narrowband made in 
Germany), which emits UVB in the range of  280–320 nm 
(UVB), was used as the source to irradiate the Wistar rat. 
The irradiance was 2 h for 15 days.

Experimental Animals and Design
Female adult Wistar rat weighing 130–150 g was purchased 
from the College of  Veterinary Sciences and Animal 
Husbandry, Mhow (22.55º N, 75.75º E, M.P), India. The ethical 
approval was given from the Department of  Pharmaceutical 
Sciences, Dr. Harisingh Gour Vishwavidyalaya (A Central 
University) (Registration 379/CPCSEA/IAEC-2018/2017), 
Sagar (M.P.) (23.88° N, 78.73° E); international guidelines 
were followed for care and use of  laboratory animals. All 
animals (n = 24) were housed in plastic cages and were fed 
on standard laboratory diet daily food and water ad libitum. 
Rats were kept on laboratory condition.

The experimental rats randomly divided into four groups. 
The experimental groups were administrated different 
doses as follows:

• Group I: (Control group) Normal food and water 
ad  libitum

• Group II: (UVB-treated group) Received a dose of  
280 nm of  UVB radiation for 2 h for 15 days

• Group III: (UVB-treated group + Cur) UVB-treated 
group received a dose of  Cur (25 mg/kg body weight 
[BW]) orally for 15 days

• Group IV: (UVB treated + AA) UVB-treated group 
received a dose of  AA (250 mg/kg BW) orally for 15 
days.

Sample Collection
After the last day of  experiment, animals were sacrificed 
by cervical dislocation; liver was dissected out, washed in 
ice-cold phosphate buffer saline, and stored at −20°C for 
further analysis. All the procedures involving animals were 
conducted according to the requirements.

Measurement of BW and Liver Weight
BW measurement was performed before and after the 
experiment. Liver weight measurement was performed after 
the experiment. Both liver weight measurements were done 
with an electronic balance (Sartorius, BP210 S).

Tissue Homogenization
For the estimation of  malondialdehyde (MDA) levels, 
lipid peroxide, SOD, and GSH, the liver tissues were first 
homogenized in 0.02 M tris(hydroxylmethyl)aminomethane 
hydrochloride (Tris-Cl) pH 7.4. After the preparation of  10% 
homogenate of  each tissue, the samples were centrifuged 
at 1000 g for 30 min at 4°C. The supernatant was collected 
and stored at ‒20°C for further analysis. Protein estimation 
was performed according to the Lowry method.[10]

Estimation of MDA Levels
MDA assay was done for the detection of  lipid peroxidation.[11] 
MDA is the end product of  lipids after its peroxidation. One 
hundred microliters of  tissue homogenate were incubated in 
1 ml of  0.5 M Tris-maleate buffer (pH 5.9) in a water bath at 
30°C for 30 min. After adding 1.5 ml of  thiobarbituric acid, 
the mixture was incubated in a boiling water bath for 10 min 
using tight condensers. Then, it was allowed to cool and 3 ml 
pyridine:n-butanol mix (3:1 v/v) was added in it. Further, 1 ml 
of  1 N NaOH was added and rest for 10 min. The absorbance 
was noted at 548 nm. The level of  lipid peroxidation was 
expressed in nmol MDA/mg protein.

Estimation of SOD
The activity of  SOD was determined as photochemical 
inhibition of  nitro blue tetrazolium (NBT) chloride. A 
reaction cocktail composing 2.25 mM methionine, 100 mM 
of  phosphate buffer (pH 7.8), 2.25 mM NBT, 200 mM 
L-methionine, 1 M sodium carbonate, and 3 mM EDTA 
was prepared. A reaction cocktail was taken and 50 μl of  
tissue sample was added to the test tube. The reaction starts 
after adding 60 μM riboflavin. The reaction cocktail was 
illuminated in the presence of  both light and dark, then 
absorbance was measured at 560 nm. Enzyme activity was 
expressed in unit/mg protein. One unit of  enzyme is defined 
as the amount of  50% enzyme inhibiting the rate reaction.[12]

Estimation of GSH
GSH determination was performed immediately on the 
fresh homogenates using the spectrophotometric method 
described by Sedlak and Lindsay.[13] Briefly, 1 M Tris-cl, 
2 mM 5, 5’-dithiobis-2-nitrobenzoic acid, and 50 mM 
sodium acetate mixture were added to the supernatant 
and incubated for 15–30 min at room temperature. The 
absorbance of  the resulting yellow color was read against 
the blank at 412 nm.

Biochemical measurements were carried out at room 
temperature using a spectrophotometer.

Statistical Analysis
All statistical analyses were performed using one-way 
ANOVA. The data are expressed as mean ± standard 
deviation. Student’s t-test was applied for comparison 
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Figure 2: Effect of ultraviolet B (UVB) radiation and both 
antioxidants administration on the malondialdehyde (MDA) 
content. UVB-treated group shown significantly increases 
the MDA content in liver, while UVB + Curcumin and UVB + 
ascorbic acid group significantly decreased as compare to 

UVB-treated group. Values are presented as mean ± standard 
error

was significantly higher in the liver of  the UVB-treated 
group as compared to control. UVB + Cur group exhibited 
a significant decrease of  MDA concentration when 
compared to the control group [Figure 2].

SOD
The status of  enzymatic antioxidants in liver of  Wistar rat 
revealed that the specific activity of  SOD in liver shows a 
significant decrease of  P < 0.05 in UVB-treated groups as 
compared to control. The SOD activity shows a significant 
increase in UVB + Cur group and a decrease of  P < 0.05 
in UVB + AA group as compare to UVB-treated group 
[Figure 3].

GSH
GSH activity in liver shows a decrease in UVB-treated 
groups as compared to control. The GSH activity shows 
a significant increase in UVB + Cur group and UVB + 
AA group as compare to the control and UVB-treated 
group [Figure 4].

DISCUSSION

The results of  the present study investigated that UVB 
irradiation caused tissue damage in the Wistar rat liver as 
manifest by increased MDA levels, decreased SOD, and GSH 
levels. The increase in MDA level in the irradiated group as 
compare to control group while the effect Cur and AA  shown 
the significantly decrease as compare to irradiated group. In 
this discussion of  the adverse effects, the major focus is on the 
effects on liver tissue. In addition, the possible protective effect 
Other reported that increased levels of  lipid peroxidation in 
hepatic tissues as demonstrated by MDA levels, MDA is a 
good indicator of  the degree of  lipid peroxidation.[14] It has 
been reported that whole-body exposure of  rats to high-
energy radiation from Co-60 causes tissue damage in several 
organs as assessed by increased lipid peroxidation at 2, 12, and 
72 h after irradiation.[15,16] Thus, radiation-induced damage 
might result in adverse health effects within hours to weeks, 
and delayed effects may be observable many months after 

between control and each treated group individually. 
The level of  significance at *P < 0.05, **P < 0.01, and 
P*** < 0.001 was considered statistically significant.

RESULTS

BW and Liver Weight
The BW of  UVB-treated female Wistar rats shows a 
significant reduction in BW as compared to the control 
group. It was observed that Cur and AA treatment increase 
the BW significantly as compared to UVB, and there are 
significant differences as compare to the control group 
[Figure 1]. A significant decrease in the weight of  liver was 
observed on UVB treatment in female Wistar rats, while 
a poorly significant increase was noted on antioxidants 
administration in both groups [Figure 1].

Lipid Peroxidation
The MDA values varied in the liver of  the female Wistar rat 
under the stress of  UVB treatment. The MDA concentration 

Figure 1: Effect of ultraviolet B radiation and both antioxidants administration on (a) body weight, (b) liver weight. Values are 
presented as mean ± standard error. ***P < 0.001 significance of difference from control

ba
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Figure 3: Effect of ultraviolet B (UVB) radiation and both 
antioxidants administration on the specific activity of 

superoxide dismutase (SOD). UVB radiation showed the 
significantly decreasing the SOD activity in liver. SOD activity is 
significantly lower in UVB + ascorbic acid than the UVB-treated 
group. Values are presented as mean ± standard error *P < 0.05, 

**P < 0.01, and ***P < 0.001

Figure 4: Effect of ultraviolet B (UVB) radiation and both 
antioxidants administration on the glutathione (GSH) activity. 
UVB radiation showed the significantly decreasing the GSH 
activity in liver. GSH activity is significantly higher in UVB + 

Curcumin and UVB + ascorbic acid as compare to the control 
and UVB-treated group

exposure.[17] In addition, there is evidence of  an increase 
in the activity of  antioxidant enzymes such as SOD and 
phospholipid hydroperoxide glutathione peroxidase and a 
decrease of  MDA after precautions.[18,19]

CONCLUSION

The results obtained indicate that oxidative stress generated 
due to UVB radiation affects the biochemical parameters 
in Wistar rat. Cur and AA act as an antioxidant in reducing 
the oxidative stress and cure the liver tissues.
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