
INTRODUCTION

Fluoride is naturally present in varying amounts in 
air, water and food and its excessive accumulation in 
the body can exert toxic effects (Spittle, 1994). Endemic 

in the world. The latest estimates suggest that about 200 
million people, from among 25 nations the world over are 

Gupta, 2006).

et al
et al., 2004) and indoor combustion of high-F 

et al
are acutely affected areas in Shaanxi province with Fin-

et al -

and has higher environmental selenium (Se) level, with 
Haoping Town having the highest level (Fang and Wu, 

as “High Se + F group”.

selected as “High F group” because its environment 
Se level is the lowest among the eight counties and is 

-
ed healthy volunteers from Haoping Town as “High Se 

group” which is the capital of Shaanxi province and has 
normal Se level in its environment.

-
osis, consequently, collected numerous biological evi-
dences, including oxidative stress (Izquierdo-Vega et al., 

et al., 2007), and over-load of 
et al., -
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can explains the pathological lesion of multiple organ and 
et al., 2007).

an imbalance between cellular reactive oxygen species 

-
late the redox state of the cells (Matés et al., 1999). In 
oxidative stress, antioxidants such as GSH, glutathione 

-
ty of antioxidation reduces, and the product of lipid per-

et al., 2007). The involvement of antioxi-

because it does not belong to the group of transition met-
als that may induce oxidative stress. The mechanisms by 

-
ple may defend themselves against this pollutant are not 
fully understood yet.

-

nature of the stress response across species allows the 

proposed as a sensitive indicator of adverse biological 
effects (Varó et al et al., 2003). 

The present study was aimed to detect the correlation 

-

with Se.

MATERIALS AND METHODS

Patients and groups

-

chuan and shuangxing village of Haoping Town as “High 

xianghe village of Haoping town as the “High Se group”, 
Fifty patients from the shuangqin and shuanglong villag-

and age among all the groups (Table 1). The patients were 
informed about the purpose of research and their consent 

approved the study protocol in accordance with institu-
tional guidelines.

Sample collection

was added in 3 ml of blood for anticoagulation, and 
-

ed by density gradient centrifugation (2,500 rpm/min for 
15 min). Serum was separated from remaining 3 ml blood 
by centrifugation at 3,000 rpm/min for 15 min. Serum and 

Materials
Trizol Reagent was purchased from Invitrogen life 

-

-

-

TM -

-
-

-

Table 1.   Gender and age in each group
Group Gender (male/female)
High Se + F group 21/29 46.73 ± 0.97
High F group ± 3.10
High Se group 9/11 45.95 ± 1.67

20/26 49.17 ± 2.14

P
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-

other reagents were obtained from commercial sources.

Fluoride concentration was determined from samples 

-
dium citrate + 57 ml glacial acetic acid, pH = 5.0) and 

-
nected to a pH Meter (Model pHS-2) and coupled to a 
standard calomel electrode (Model 232) as reference. 
The accuracy and precision of the method employed was 

-
ride (National Institute of Standards and Technology).

Se levels

-

et al. (2005).

Detections of lipid peroxidation and the 
activities of antioxidant enzymes 

-
tively.

Western blot analysis

the method of Hummon et al. (2007). The protein content 

-
-

-

-

-

least three times.

Gene expression analysis by real-time 
quantitative RT-PCR assays 

method of Hummon et al
-

TM

-

distilled H2

resolved on a 2% agarose gel and densitometry was per-

evaluated by melting curve analysis using the iQTM5 soft-

T

T) represents the relative abun-
dance of a transcript. 

-
T-method (2 T)

Statistical analysis

at P
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RESULTS

Fluoride content in the serum and urine was signifi-

The fluoride content of serum and urine in “High Se 

The selenium contents in hair

+ F group” and “High Se group” as compared to “High F 

in hair Se content in “High F” group as compared to 

must have consumed relatively Se-rich foods.

The activity of antioxidant enzymes and the 
content of MDA

-
-

-
er activities in “High Se + F group” as compared to “High 
F group” (Table 2). 

group” as compared with other groups, and there was sig-

and “High Se + F group” as compared to “High F group” 
(Table 2).

western blotting.

Se group” and “High Se + F group” as compared with the 

Fig. 1. -

from a standard curve, which was made from a refer-
p < 0.05).

Fig. 2. -
ard of selenium deficiency, the content of selenium 

-
p < 0.05).

Table 2.

Group (nmol/ml)
High Se + F group ± 3.93 # 21.63 ± 1.37**# ± 10.22**# 5.07 ± **#

High F group 55.56 ± 4.93** 3.35 ± 0.16 194.65 ± 10.76** 24.09 ± 1.60**

High Se group 115.05 ± 6.19**# 15.90 ± 2.26**# 243.41 ± ** 5.74 ± 0.36**#

± 9.20 # 6.45 ± ± # 11.01 ± #

**P < 0.01 compared with the control group. 
# p
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-

Real-time quantitative PCR analysis of PBMCs

“High F group” were compared (Fig. 4).

The correlation between HSP70 gene 
transcription and protein expression

-

Se + F group” as compared with “High F group” (Fig. 
4). Similar results were observed when these two groups 
were compared for protein expression (Fig. 3).

DISCUSSION

-

et al -
dative stress is defined as a disturbance in the balance 
between the production of free radicals and antioxidant 
defense. The hypothesis regarding that oxidative stress 

has been emphasized, based on results from many inves-
-

sis, and cultural cells treated with high-concentration of 

et al., 2002), and 
et al.,

2003).
Many organisms need Se in order to maintain antioxi-

dation (Stadtman, 1990). Se has been found and accepted 
as an essential trace element for living organisms, includ-
ing humans, because it forms the active center of GSH-

Fig. 3. -

-

with anti-rabbit secondary antibody and revelation 

calculated by Gel Imaging System automatically. The 

mean densitometric values of each sample protein di-

as the mean ± S.E.M. *P < 0.05 vs control.

Fig. 4.

was used as quantitative relative internal parameters to 

in sample = 2 T.

B

A
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et al., 1973). The positive effect of Se has been 
demonstrated as a decrease in lipid peroxidation and as an 
increase in the activity of anti-oxidative enzymes. 

-
tration in serum in “High F group”, suggesting oxidative 

-
oride on antioxidant enzyme activities and increase the 

-
alyzes the oxidation of glutathione in the presence of 
hydrogen peroxide to yield oxidized glutathione and 

-

 et 
al

well described functions in cytoprotection preserving cell 
-

during cellular stress (Ryan and Hightower, 1996). The 

that can occur as a consequence of stress (Gething and 

environmental stresses, the gene coding for the inducible 

mechanisms are considered as a promising strategy for 
-

-
er in “High Se group” (p < 0.001). We studied the expres-

proteins in “High Se + F group” as compared to “High 

+ F group” as compared to other groups demonstrates 

-

In addition the present data provide additional indi-

-

from oxidative damage, which would lead to a total loss 
et al

Similarly, Se in our study also increased the basal 

suggesting that Se exerts a mild stress on cell though the 
-

for evidently improved ability to cope with stress. Since 
blood samples were obtained and frozen under controlled 
conditions at different times by the same personnel, the 
effect observed was not due to differential sample prep-
aration.

universal phenomenon, and the effect of Se in vivo is fair-

However, whether this is a proof of principle or a special 
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