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Comparison of gender differences in the rat model of fluorosis

LIU Yang', HAN Lunying’, HE Chuan®, PENG Fengtao', LI Guizhu', WANG Feiqing'*
(1. Department of Clinical Laboratory, the First Affiliated Hospital of Guiyang University of Chinese Medicine,
Guiyang 550001, China; 2. School of Clinical Laboratory Science, Guizhou Medical University, Guiyang 550004 )

[ Abstract] Objective  To construct the male and female rat model of fluorosis and to explore the gender
difference in fluorosis. Methods A total of 48 clean-grade SD rats with the body weight of about 150 g ( male: female =
1:1) were equally divided into the control group and fluorosis model group. Rats in the fluorosis model group were fed with
fluorine-containing (100 mg/kg) feedstuff. The general condition, changes in body weight and dental fluorosis of the rats
were observed every three days. A batch of female and male rats were sacrificed by femoral artery bleeding on the 70th and
110th day of experiment, respectively, when all rats showed dental fluorosis. The levels of urinary fluoride and bone
fluoride of the rats were measured by a fluoride ion-selective electrode. Results All the male and female rats in the control
group did not show dental fluorosis during the entire experiment. The female and male rats in the fluorosis group showed
dental fluorosis visible to naked eye began approximately on the 60th and 80th day, respectively, indicating that the
appearance of dental fluorosis of the male rats was about 20 days later than the female rats. After 30 days or so, the male
and female rats went into a rapid growth period, and there were significant differences between the body weights of the male
and female rats (P < 0.01). The body weight of the male and female rats in the fluorosis group was higher than that of the

control group on the 110th day. With the progression of fluorosis, the levels of urinary fluoride and bone fluoride of the rats
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were gradually increased, and finally significantly higher than those of the control group (P < 0.01). There was a positive

correlation between the levels of urinary and bone fluoride and the time of fluorosis. The levels of urinary and bone fluoride

of the male rats were significantly higher than those of the female rats (P < 0.01), indicating that they are affected by

gender. Conclusions The body weight of the rat model of fluorosis, the starting time when dental fluorosis occurs and the

levels of urinary and bone fluorine are all different between male and female rats.
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Tab.1 Incidence of dental fluorosis of the rats in each group
70 d 110 d
4131 — — — —
s WEE EE RE P &K BB EF RE B &K
Total number Normal Mild Moderate Severe  Total number Normal Mild Moderate Severe
AR CHERL) 12 12 0 0 0 6 6 0 0 0
Control group (male rats)
i) HE 4 5
R IR CHERL) 12 12 0 0 0 6 6 0 0 0
Control group (female rats)
YL 4 55
A (R 12 12 0 0 0 6 0 4 2 0
Fluorosis group ( male rats)
YL 4 kB
AL (B 12 0 7 5 0 6 0 1 3 2

Fluorosis group (female rats)

WA EHR BB Coh B, D FH

1
Note. A: Normal; B: Mild; C: Moderate; D: Severe.

S R R B RUBRE A 17 B

Fig.1 Dental fluorosis of the fluorosis rats

F2 KAKRMEEEMEIL(x £5,0=6,g)
Tab.2 Changes in body weight of the rats in each group

2] ) Male rats Female rats
Groups Xof iR 21 Y A pUpliEs| Je
Control group Fluorosis group Control group Fluorosis group
i
Before feeding with f;'l%l;ﬁ‘ri?li-containing feedstuff 152.4=11.3 147.1216.0 1353 £11.5 137.5 =8.6

30 d 338.4 +20.2 340.7 £24.6 207.6 £15.2™ 205.3 +£13.1"
70 d 413.2£22.3 401.6 £23.3 237.9 £10.9™ 235.3 £12.5™
110 d 445.2 +15.5 468.5 £33.1 242.5£7.3™ 248.7 +10.6 ™

SRR, P < 0.01,
Note. Compared with the male rats, ™ P < 0.01.
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Tab.3 Changes in urinary fluoride of the rats in each group

2 5 Male rats Female rats

Groups X 21 A el X R 20 Redi e
Control group Fluorosis group Control group Fluorosis group

70 d 1.9+0.3 16.9 £3.1™ 1.5+0.3 12.6 £2.3* 44

110 d 2.6£0.6 27.8+5.5" 1.8 0.4 19.4£3.1* 4%

W SR, P < 0.01; 5HERLE, 4P < 0.01,

Note. Compared with the control group, ** P < 0.01. Compared with the male rats,** P < 0.01.

F4 BEARMEWELERL(x £5, n=6,mg/kg)
Tab.4 Changes in bone fluoride of the rats in each group

2 5 Male rats Female rats

Groups X B 21 Yo 4l Xof B 21 e g4
Control group Fluorosis group Control group Fluorosis group

70 d 38.4+9.4 261.3 £17.3% 29.2 £6.1 218.7 +24.47 44

110 d 44.1 8.4 454.2 £27.8 % 31.3+7.2 361.1+21.8** 4%

W H AL R, T P < 0,01, HHEREE, P < 0.01,
Note. Compared with the control group, ** P < 0.01. Compared with the male rats,** P < 0.01.



[ PL A BE A e 2018 4F 1 45 28 #2451 ] Chin J Comp Med, January 2018, Vol. 28. No. 1 37

Too ARSLE A = Kk KRAEFic®, 4588
7R, X B LR R KIE L R MR, B A OB TR
L Syl W o/ 4 A S N S R ) B A =
BEARR , B (005 B R R ME RUMOE 3, B sl A
Tk o e SRR M A R B T R LT B 25 S, e R
30 d 75 A7 M BRUHE A DR A K30, L A R A
o)A A 2% S, X S SR IE S 4 75 d LU,
S B AR A R A A 2
FAWD AT B Y R ] SE L 110 d 3 S M B
PR TR R4, 2R B R EME (P > 0.05) ; 49
MR AR S TR A, XS TR EH (P>
0.05) , 4% 5 1875 K Bl T 5 2 G0 IRF i) S22 1F K G

BF5E % B ML U i 0 929 5 50% T 3 2o R ik
TERR T A 25 i 72t r B 8 B i 4 9 24
HORHER R 85% e A L R, BR R AT AR A LK
SRR TR B bR, 75— 5 PR b T e P g 7R
(iF15 00, 2 0 7 A2 4 R P 7 s R ek T 1 T AR
PO AR ST A B R B Y R ] S K DR SR
THEs LS B X IR A, L2 A (P <
0.01) , $75% PR 985 Yo S0 ] 52 1E AR OG . R R4k 31 ok
BUPR S e e, e BSUPR R e T P, L 2% S S 3k (P
< 0.01) , 4875 B HEHE M 9032 4 50 B 500

LA i S0 3 2 30 4ok Y 3 R A, W 9 90% LA
EAMETER L, OB R R AR
B 1 T 2 B, IR 2 PR P i B0 28 .
UK A ALY, R B B
MRS IE 8 AR, S B H SO S S5 0 kA R B
As BIVA] R AR Y L BRI S 2 A R
ST IR T R S R R T AR AR SR 4
i B G B ) W A LR R T v L
I TR IR, H2E A (P < 0.01) 4558
IR B 5 Y AU 1) S TE AR G L R [l 5 B R L
0 R R TR, B2 A (P < 0.01),
R B W TR o H S B R

Zx LT ER W aR b B 2 W R R A2 S AR D AR i
T NGRBEF SRR S S R Mg P A
S 45 L R HUR A i SR AT 5 Ak R
VIR0 B A T, % B R B OR BE O e T R, L
e B S R AR 2 T E B, B R U BUIR s T
B, 22 7% O I P 010 AR ) o 9 B R AR TE 25 S iR N R
X4 J5 TR AT AT Ve 52 ) 3 A B A A

SE

[1] WangC, Gao Y, Wang W, et al. A national cross-sectional
study on effects of fluoride-safe water supply on the prevalence of
fluorosis in China [J]. BMJ Open, 2012, 2(5): e001564.

[2] Qin X, Wang S, Yu M, et al. Child skeletal fluorosis from
indoor burning of coal in southwestern China [ J].
Public Health, 2009, 2009 : 969764.

J Environ

(3]

[4]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

ERIE, REISC, HUEAE, . AR SR b X AR O A
Sigeszm (1], HEAIETA, 2015, 31(1): 76 -79.
mFEgT, THEWE, BRoE, 5. Beclin-1 Bel-2  Bax 718 1 58
HRBENEDFRE (V] hEAIT A, 2016, 32(6) : 798
-802.

EHET. WBEA B ILAN Dean [LAFZEEE7 AT [T]. %0
B 45 i @ 4, 2007, 22(1) ; 71 =73.

Barron MJ, Brookes SJ, Kirkham J, et al. A mutation in the
mouse Amelx tri-tyrosyl domain results in impaired secretion of
amelogenin and phenocopies human X-linked amelogenesis
imperfecta [ J]. Hum Mol Genet, 2010, 19(7) . 1230 - 1247.
B0, XVAE, FHL, 5. BRI R G S ) o A8 5] 1Y
FRBAR [J]. AEEEE2E®R5T, 2014, 30(2) : 180 - 182, 18.
Everett ET, McHenry MA, Reynolds N, et al. Dental fluorosis:
variability among different inbred mouse strains [ J]. J Dent
Res, 2002, 81(11) : 794 —798.

Kierdorf U, Kierdorf H, Sedlacek F, et al. Structural changes in
fluorosed dental enamel of red deer ( Cervus elaphus L. ) from a
region with severe environmental pollution by fluorides [ J]. J
Anat, 1996, 188 (Pt 1) . 183 —195.

FIF, XUEE, 208, 4. MAERGEEE S sh Wi sl & 05 i
Rt [J]. P EMb B IA 24k, 2013, 28(2) : 88 -92.

fi g T, FRAL, SRR, AR X L T S
BEHREXR [J]. hEAITAE, 2010, 26(1): 13 -14.
TRAT, AU, RPUE, SF. TIE T R R FRAT R S KR
JRIEM Z e R 0T [T]. A J5 i % 22 &, 2004, 23
(2):170 -171.

FAEE, W, Pk, 4. e T 108G 2o i o T2
g (1], hEAL T A, 2011, 27(8) : 1000 - 1001.
BOLDL, BREESC, M, & B4R P ERREHLUES
THEZPCE RO E B IREAR B RIS (V] BB TR
i, 2016, 6(2): 91 -96.

B, B, R, A A8 R R b R X R R A A K
W K4 Jm T RS PUER [T SR sh Bk A#, 2013, 30
(4):35-38.

B taszczyk 1, Birkner E, Gutowska I, et al.

methionine and vitamin E on fluoride concentration in bones and

Influence of

teeth of rats exposed to sodium fluoride in drinking water [ J].
Biol Trace Elem Res, 2012, 146(3) : 335 —339.

Tano FG, Ferreira MC, Quaggio GB, et al. Effects of chronic
fluoride intake on the antioxidant systems of the liver and kidney
in rats [J]. J Fluorine Chem, 2014, 168 212 -217.
Czarnowski W, Wrzesniowska K, Krechniak J. Fluoride in
drinking water and human urine in northern and central Poland
[J]. Sci Total Environ, 1996, 191(1 -2): 177 - 184.
BN, XA 5 2 A 2 2R ORI AR AR DG IR 3R
(1. s bR e, 2011, 4(4) : 252 -254.
A, WA, FRAEMS, SF. A7 b 24 X8 R P R R
SRR B ST (1], BUAUEIR B, 2016, 43
(8): 1471 - 1475.

A, AT, RIEAS, . SRR 2R T b R Oy T R
I X 2R AR (Y BE AL IS P EE 5, 2010, 23(5) 2 379
-382.

BT, XA, M. A8 IR P O RURE 44U
msEm [J]. doE B2y S, 2013, 10(3) - 29 -30, 34.

Richter H, Kierdorf U, Richards A, et al. Fluoride
concentration in dentine as a biomarker of fluoride intake in
capreolus )—An electron-

European roe deer ( Capreolus

microprobe study [ J]. Arch Oral Biol, 2011, 56 (8): 785
-792.
Denbesten P, Li W. Chronic fluoride toxicity: dental fluorosis
[J]. Monogr Oral Sci, 2011, 22 81 -96.

(Y FE EHI)2017 =06 —09





