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Abstract 
 BACKGROUND: Ultraviolet radiation can contribute to various damages to body organs espe-
cially to skin. However, the effect of Ultraviolet B on the function of viruses, immunologic 
changes and antioxidants levels which protect human skin health are still unknown. We aimed 
to find the harmful level of UVB that can be helpful in taking preventive action against the in-
creasing depletion of Ozone layer. 

 METHODS: In this cross-sectional study conducted in Isfahan population, two areas with high and 
low levels of UVB radiation were investigated based on the information obtained from Meteorologi-
cal Office. Samples in each area were selected by a cluster-sampling method. 250 persons were as-
signed to each group. The antioxidant capacity and glutathione peroxide level of samples were meas-
ured. Data were analyzed with Student t test by using SPSS software. 

 RESULTS: The mean (± standard deviation) of Malondialdehide in high and low UVB radiation 
areas were 2.8 ± 0.32 and 1.65 ± 0.38 nmoles/ml, respectively (P < 0.001). Mean (± standard 
deviation) of antioxidants capacity levels were 81.6 ± 2.36 µmol/l in patients living in low UVB 
radiation area and 76.5 ± 2.6 µmol/l in patients living in high UVB radiation area (P < 0.0001). 
Glutathione Peroxide levels were 38.2 ± 1.7 and 35.3 ± 1.9 µmol/l in areas with low and high 
UVB radiation respectively (P < 0.0001). 

 CONCLUSION: Findings of this study indicates that the amount of free radicals and antioxi-
dant capacity in high UVB radiation areas are less than areas with low levels of UVB radiation. 
Therefore, it is suggested that necessary considerations should be taken into account for the res-
idents of such areas in order to reduce its health damages. 
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Introduction 
UVB radiation is recognized as one of the major fac-
tors of developing melanoma and non-melanoma skin 
cancers. It is shown that 1 percent depletion of 
Ozone layer is associated with 2.7 percent increase in 
non-melanoma skin cancers.1 However, the mechan-
isms of viruses and immunologic changes due to 
UVB radiation have not been known yet.2-6 Some 
studies have investigated the effect of antioxidants on 
plasma and blood samples of patients with actinic 
keratosis and basal cell carcinoma rather than their 
skin tissues. In the same vain, these studies indicated 
that plasma antioxidants (ascorbic acid, alpha toco-
pherol, glutathione) have significantly decreased in 

these patients.7 However, the relation between UVB 
dosage, the duration of radiation and the kinds of 
exposure to UVB as well as the emergence and devel-
opment of tumor have not been known yet. Consi-
dering the role of antioxidants in skin health and the 
increasing trend of industrialization in mass cities 
which can contribute to the more depletion of Ozone 
layer, it would be expected that UVB radiation is in-
creasing as well. The aim of this study was finding the 
harmful level of UVB that can direct the preventive 
actions against more depletion of Ozone layer on the 
part of authorities.  
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Materials and Methods 

In an analytic cross-sectional study in Isfahan urban 
population, Isfahan province was divided into two areas 
based on the information obtained from Meteorological 
Office; low level UVB radiation and high level UVB 
radiation areas. Considering at least 20% difference in 
the level of antioxidant in the susceptible population in 
these two areas and the confidence interval of 95% as 
well as the test reliability of 90%, in each area samples 
were selected by a cluster-sampling method. 250 samples 
were assigned to each group. Two groups were matched 
considering sex and age (> 20 years), did you match 
your subjects considering their job? It is important. 5cc 
blood sample was taken after getting participants’ per-
mission. Blood samples were sent to the laboratory of 
Sedigheh Tahere Research Center Complex. Antioxidant 
capacity and glutathione peroxide level of samples were 
estimated. Stress oxidants test was done by spectropho-
tometer with amplitudes of 532 nm, 234 nm, and 540 
nm.8-9 UVB radiation pattern of these areas in the year 2004 
was estimated based on the information of Isfahan Meteo-
rological Office. Data was entered into SPSS version 13 
and was analyzed by student t-test. In addition, the effect of 
sex and types of occupation on these two groups was in-
vestigated by the regression test. P value under 0.05 was 
considered as significant. 

Results 

This study did not show any significant difference be-
tween the melondealdehide level of men proportionate 
to women (P = 0.11). The mean level of melondealde-
hide was 2.78 ± 0.36 nmoles/ml for residents of the 
area with high UVB radiation level (Figure 1). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Mean (± SD) of malondealdehide in differ-
ent areas of Isfahan province with different amounts 
of UVB in 2004 

 Also, their mean antioxidant capacity was 76.5 ± 2.6 
µmol/l (Figure 2) and their mean glutathione peroxide 
was 35.3 ± 1.9 µmol/l (Table 1 and Figure 2). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 2. Mean (± SD) of glutathione level in resi-
dents of high and low UVB 

 
Table 2 and Figure 4 indicate the UVB variation in 

the two areas with high and low level of UVB radia-
tion. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. UVB variation in different areas of Isfahan 
province in different months in 2004 
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Table 1. Comparison of mean (± SD) of demographic features and stress oxidant in areas with high and low le-
vels of UVB radiation 
 

UVB High UVB area Low UVB area P.value 
Age (years) 31.3 ± 9.03 32 ± 597.56 0.60 

Malondealdehide (µmol/l) 2.8 ± 0.32 1.65 ± 0.38 < 0.0001 
Antioxidant capacity (µmol/l) %76.5  ±%2.6 %81.6 ± %2.36 < 0.0001 
Glutathione peroxide (µmol/l) 35.1 ± 1.9 38.2 ± 1.7 < 0.0001 

 
Table 2. UVB levels (nm) in 2004 
 

Year Mean SD Minimum Maximum 

High UVB 2392 1410 211 4820 

Low UVB 3390 1484 311 5475 

 
Discussion  

The results of our study showed that the mean and 
standard deviation of antioxidants capacity of resi-
dents of the low UVB radiation was significantly 
higher than the residents of high UVB areas (81% vs 
76%). The mean and standard deviation of gluta-
thione peroxide level in persons exposed to low level 
of UVB was 38.2 and in persons exposed to high level 
of UVB were 35.3 µmol/l which show a significant 
statistical difference. In the same vain, Malondealde-
hide level of persons exposed to high level of UVB 
was significantly higher than those exposed to low 
level of UVB. In addition, the study reveals that the 
indicators of stress oxidants in persons exposed to 
high level of UVB was significantly lower than others.  
 Some studies investigate the effect of antioxidants 
level in plasma and blood samples of people with ac-
tinic keratosis and basal cell carcinoma rather than 
their skin tissues. These studies indicated that plasma 
antioxidants levels (ascorbic acid, alphatocopherol, 
glutathione) decreased significantly.7 Kobayashi and 
his colleagues in a study, which was done on basal cell 
carcinoma, showed that MnSOD and CuZnSOD de-
creased in these patients which can be contributed to 
the disruptive effect of UVB on antioxidants.10 In 
addition, in a study by Borello et al, they concluded 
that the amount of CuZnSOD in squamus cell carci-
noma decreased; however, such a decrease is not seen 
in basal cell carcinoma. The function of glutathione 
did not show any significant difference.11 
 Different studies on the effect of UVB radiation 
indicated the carcinogenic effect of UVB on tissues so 
that 1% depletion in Ozone layer is associated with 
2.3% increase in UVB radiated to body12 and as a re-
sult, 4% increase in skin cancers.13 In addition to me-
chanical defense of skin layers which act against this 
risk factor, antioxidants defense system acts as a 
strong network in order to nullify free oxygen due to 

UVB radiation. Antioxidants control the lipid peroxi-
dation which is activated by UVB and as a result, pre-
vent from chronic damages.15 Despite the antioxidant 
activity level of skin cells, the presence of this defense 
system can control the harmful effects of UVB radia-
tion. Studies indicate the that increase in UVB dose 
and duration of radiation would increase the lipid pe-
roxidation level which is one of the cell’s damaging 
factors.16,17 In general, the increase in UVB dose is 
associated with the inability of antioxidant defense 
system to act against the UVB. Table 1indicates the 
antioxidants variation against high UVB radiation.18-20 
Considering the harmful effects of UVB, in addition 
to preventing from the increasing depletion of Ozone 
layer, defense system of body must be strengthened as 
well which includes reduction of exposure to UVB 
and promoting the antioxidants network. 
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