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[ Abstract | Objective: To investigate the changes of peroxisome proliferators-activated receptor y co-

activator (PGC-1a) in the brain of rats with chronic fluorosis and to explore the role of PGC-1a in the
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pathogenesis of chronic fluorosis and its relationship with learning and memory. Methods: 60 Sprague
Dawley (SD) rats were divided randomly into control group ( fluoride content of drinking water
<0.5 mg/L), low fluoride group (fluoride content of drinking water is 5.0 mg/L). L), high fluoride
group (fluoride content of drinking water is 50.0 mg/L) , treatd for 3 and 6 months. The learning and
memory ability were determined by Morris water maze test in 3 and 6 months; the fluoride content in
serum was detected by Fluoride-ion selective electrode ; the protein expression level of PGC-1¢ in brain
tissue was detected by Western blotting; the correlation between PGC-1a protein expression and serum
fluoride content and spatial learning and memory indices were also analyzed. Result: The escape la-
tency of rats was significantly longer than that of the control group, the total number of space explora-
tions was significantly reduced, and the time of the quadrant stayed platform was shortened significantly
in rats treated for 6 months( P <0.05). The blood fluoride content increased with the increase of fluor-
ide concentration and the time of fluoride exposure, and its content in the high fluoride group was sig-
nificantly higher than that in the control group, especially in the 6-month fluorine-exposure group (P <
0.05). The expression of PGC-1a protein in the hippocampus and cortex of rats treated with fluorine
were gradually decreased with the increase of the fluoride concentration and the time of fluoride expo-
sure. The results of correlation analysis showed that there was a negative correlation between PGC-1a
protein in rats brain and blood fluoride content (r = —0.574, —0.516,P <0.05), and a positive cor-
relation between the expression of PGC-la protein in rats and resting platform quadrant (r =0. 76,
0.60,P <0.05) and escape latency was negatively correlated (r = - 0. 542, - 0.58,P <0.05).
Conclusion; The decreased expression of PGC-1a protein in brain tissue may be one of the factors in-
fluencing the spatial learning and memory ability with chronic fluorosis.

[ Key words | fluorosis; peroxisome proliferator-activated receptor vy coactivator; learning and memory

ability ; brain tissue; rats, Sprague-Dawley
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B2 R AR o ok Ak A B
B ZAR v #3005 R T 1o ( peroxisome proliferator
-activated receptor y coactivator-1a, PGC-1av ) S T
R I RITEDTE A DR G Hh ke S BEAE FH 0 % sk 1)
THF BT ZRIE TR AE RS, RTEETF 2
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WHEFEEMAOE Y X i Huntington dis-
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RS (POK & U <5. 0 mg/L) | AL (Hok &
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Tab.1 Results of learning and spatial memory
ability of rats in 3 and 6 months of experiment
e R I8 B 5 5 PR ]
4151 G ()
(s) (s)
P3N
W4 6.73£3.21 4.14 £0. 41 18.47 +3.47
BEM  7.42+1.26 4.38+1.51 18.94 +2.92
R4 18.51£3.01V®2.43 £1.06V® 12.91 £3.25" @
P 6 H
MR 6.94£3.62  4.50=+1.44 19.86 £3.57
&4 15.58 £4.43Y 2.50£0.76"  15.02 £1.68"
ERA 28.56+4.34 V1,27 £1.107® 10.39 £1. 80"
WXL, P <0.05; SARGALILEL, P <0.05

*2 FHE3IAKO6ARE4UKR
1 A E (v +s,n=10)
Tab.2 Fluoride contents in serum of the rats

in 3 and 6 months of experiment

15 K BRI 3 98L% iE (pe/L)
3 6 H
X} HE 2 28.4 +5.61 24.5 £7.93
(i ] 32.1+3.63 56.4 £10.92"
[2E k] 38.6+4.97"® 66.4 £8.98"
O 5 XA, P <0. 055 SRR AR, P <0. 05
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515 K B2 it PGC-la 35 FRIRKF LR

Bedi 6 F I, R B T8 9% 5 T B e B TR
PGC-la HHARBAF- R MR (r= -0.574,
-0.516,P <0.05) , & 7 K Bl L 35 S &5 f e vy
PGC-la H AR BAR; 1 5 e B2 it PGC-la
K5 R BGE B P 5 G BRI ] (U2 a)E 2
REJT) BEIEAIRKE R (r=0.76 0. 60,P <0.05) , 5k
BRI (R BE ) RO SRR (r = —
0.542,-0.58,P <0.05) ,#2/8 K PGC-1a T 5
IR, R PR A 18] 2 T ICAZRE T8, DLIA 2.
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Fig.2 Correlation analysis between serum fluoride and spatial learning and memory

indices and PGC-1a protein expression in rats
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PGC-la 25 G G L D BE A% 0
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