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Toxicity study of tetrabromobisphenol A on peripubertal female rats
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Abstract: Objective The study aimed to explore the toxicity of tetrabromobisphenol A on peripubertal female rats. Methods
Female rats aged 19-day were dietary exposed to tetrabromobisphenol A for 21days with four dosages (0, 2, 6, 18 mg/kg BW).
There were 15 rats in each dosages group. During the experiment, vaginal opening and estrous cyclicity of rats were observed and
recorded. Blood samples were collected for blood routine, biochemical indexes and hormone levels. Organ weighing and his-
topathologic examinations were performed in end point. Results The weight gain, the age of vaginal opening and weight, estrous
cyclicity and hormone levels of rats in all the treated groups were similar to those in the non-treated group with no statistically
significant difference. Liver/body weight ratio of all the treated groups, thyroid/body weight ratio of the high dosage group and
thyroid/brain ratio of the low and high dosage group were significantly decreased. Blood routine showed that platelet count and
plateleterit were significantly decreased in the middle dosage group. Clinical biochemical parameters showed that the total
cholesterol and glucose were significantly decreased in the middle and the high dosage group. The level of high density
lipoprotein was significantly decreased in all the treated groups. No pathological changes in ovaries, uterus, livers, kidneys and
thyroids were observed under microscope. Conclusion Tetrabromobisphenol A etrabromobisprenol may effect on liver, thyroid
and glucose metabolism on peripubertal female rats.
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Figure 1  Effect of TBBPA on weight gain of female rats
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Table 1  Effect of TBBPA on vaginal opening of female rats

20 51 BAIE FF TR/ (PND/d)  BRGE IF OO AR IR /g
Xf B2 31.12 +2.48 102.51 +7.63
L1 b= 32.16 £2.35 106.31 +9. 48
o) 2 32.45+2.13 106. 78 +8. 88

1o 7 B2 32.65 +2.62 108. 07 + 10. 40

2 TBBPA Xf Mt R BB E A m (x £s,n =15)
Table 2 Effect of TBBPA on estrous cyclicity of female rats

21 7)) H—WH 1K1/ (PND/d) R/ d
X B 41 32.12 +2.34 4.94 +3.21
IR i 4 32.27 £2.32 5.23 +3.43
o 4 33.54 £2.67 5.13£2.98
IR | 33.56 £2.52 5.34£3.16
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Table 3 Effect of TBBPA on organ weight and organ coefficient of female rats

g i1 TERE TETHE PN JH
415 g ER MRRM M ER BERE exER BEERR  4AxiER KRR 4NER KRN
/mg /% /mg /% /mg /% /mg /% /mg /%
X ZH 89.8+16.2 64.2+9.5 275.4+117.5 19.3+8.2 253.6+87.0 18.2+7.1 1.70+0.08 12.21 +0.99 5.18 £0.59  37.00 £1.96
fEFEZ 99.6+13.2  71.8 8.7 296.1£100.6 21.3+7.6 268.7+85.7 19.3+6.2 1.74+0.06 12.52+1.01 4.85+0.44 34.74+2.18"
Rl e 100.1£18.4 70.6+13.7  272.5+95.6 19.2+6.8 245.9+58.6 17.3+£4.2 1.70+0.08 12.01 £0.69 5.01 £0.51  35.20 +2.47"
B 104.0+22.1 72.1+15.0 289.4+128.9 20.3+9.2 247.1+58.5 17.4%5.0 1.7320.06 12.050.90 5.06+0.48 34.97+1.82*
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413 AR BERRE AERE WRRE AMER BRI R AR A E R BRRE DO R
/mg / % /mg /% /mg /% /mg /% /mg /% /%
X IR 20 1.31 £0.15 93.95+6.34 35.1+5.6 253+4.4 0.51+0.07 36.73+6.27 7.5+1.8 5.3+0.9 12.8+3.2 9.2+2.0 0.8+0.2
fEFEZH 1.29+0.12 92.59 £6.18 36.9+6.7 26.5+4.9 0.45+0.08 32.46+5.65 7.9+1.0 57+0.6 11.4£1.9 82+1.5 0.6+0.1"
PREA 1.32£0.10 92.73+4.68 36.4£6.0 25741 0.53+0.12 37.54+8.23 88x1.6 6.0x0.9 12.0+2.3 84x1.2 0.7+0.1
Al 1.33£0.12 92.42+6.57 37.0x6.4 25749 0.5120.10 35.54+6.15 85x1.0 59x0.8 11.3+2.5 7.8+1.5" 0.6+0.1"

o FoR XTI L, P <0.05

F 4 TBBPA XF Mtk K RIME L E KR (x 5,0 =15)
Table 4 Effect of TBBPA on hormone levels of female rats

215 T,/ (ug/dl) TSH/ (ng/ml)
Xif e 21 4.87 £1.46 13.45 +3.21
IR 4 4.55 +1.67 14.10 3. 02
o) 4.36 +1.57 13.78 £2.96
A 4.21£1.34 13.04 £2.78
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Table 5 Effect of TBBPA on blood routine indexes of female rats

14 [EE 67 QAW ) N7 e MLL%E A 21 41 Jif AR QRN BT RN MRS R LL A i

/(x10°/L)  /( x10"/L) /(g/L) /% /( x10°/L) RFR/ M /% AR/
X i 2 4.43£2.02  6.20+0.33  130.44+6.94 40.76 £1.94 1082.38+207.74 7.63+0.31 0.83+0.15 65.79 £2.92
R4 4.91+1.81 6.28 £0.27  130.75+4.84 41.14+1.60 1068.56+140.41 7.56+0.38 0.81+0.10 65.54 +2.02
PRIl 4.03x1.75 6.34+0.46  131.63 £6.63  41.20 +1.84 937.00 +156.04* 7.61 +0.28  0.72 £0.10" 64.47 £2.99
ERIEA 5.49+1.89 6.29+0.29  130.53 +4.55 41.44+1.62 1089.67 £136.44 7.55+0.38 0.82£0.10 66.05 +3.48
) FHMLaE FHMaEH PR T B 40 % 40 I FERRVERIAD  vETMERIA PRI

H &/ pg B/ (g/1) LR/ % LR/ % R/ % ML/ % M/ % 1/ ( x10°/L)

X 18 2 20.9120.63 319.94£6.49 11.03 +3.62 81.75%6.52 4.77 £2.05 0.95+0.45 0.10£0.11 0.47 20.26
fEFIm4 20.83+0.63 317.94+6.45 11.19+3.83  83.81 £5.16 3.73 £1.44 1.21£0.59 0.06=0.11 0.51 =0.20
A4l 20.58£0.70 319.44 +£7.75 14.16+7.15  79.03 8. 14 5.73 £2.64 1.08£0.46 0.18+0.23 0.51 +0.21
EAlEA 20.79 £0.60 315.33 £8.64 11.49 £4.75  83.34 £6.27 3.92 +1.91 1.12£0.49  0.13+0.19 0.57 +0.20

. L L R R W G P BEARAR: LN
a3 R AT s B i R Tz A B

/OA0/L) OOV gy (x10°/L) /( x10°/L) /% /%
Xf 1 2 3.71+1.81  0.21 =0.08 0.04 £0.02  0.005 0. 005 0.64 +0. 14 10.38 £2.48  60.71 +2.58
fEHIEH  4.16+1.68  0.17 £0.07 0.06 £0.03  0.003 +0. 005 0.56 £0. 11 8.94 +1.87 59.71 +2.80
PRIEA 3.21£1.65  0.20£0.09 0.04 +£0.02  0.006 =0. 007 0.53 +£0.13 8.45+2.07 62.36 +3.67
ERE4 4.65+1.81  0.20+0.08 0.06 +0.02  0.007 +0.008 0.59 0. 13 9.42 £2.00 59.85+3.22
o Fon 5XTRAL L, P <0.05

# 6 TBBPA X K Rl A= b8 #5520 (x 5,0 = 15)
Table 6 Effect of TBBPA on blood biochemical indexes of female rats
g1 JIF Tk i SEidE] L W 1R WHRRE AN RI&H R i JIEL st WURT
/(U/L) /(g/L) /(U/L) /(U/L) AMi/(U/L)  /(mmol/L)  /(mmol/L)  /(pumol/L)

XF R 2 0.47 £0.08  30.26 +1.33 190. 38 +58. 04 45.58 +8.28 201.81 +£37.71 2.45+0.07 1.79+0.16 31.26 +7.29
R4 0.42£0.07 29.47 +1.83 162. 44 +35. 54 48.81 +8.55 192.19 £40.98 2.43 +0.11  1.69 +0.27 34.46 +4.78
R4l 0.41£0.11  29.48 +1.70 157.56 £47.99 41.25 £5.71 187.87 +38.44 2.39+0.12  1.48 +0.21* 33.13 £4.62
ERIEA 0.40+0.08  28.94 %1.50 170. 13 £47.97 43.69 £8.39 191.84 +27.30 2.40+0.13  1.58 +0.16* 35.14 +5.14
g I 4% AR LR 5 A Tl JEV RN 7 b = Fg BEA JRE A

/(mmol/L) /(mmol/L) /(U/L) /( pmol/L) /(mmol/L) /(g/L) /(mmol/L)
X 1 2 5.20+0.97  1.40+0.10  2542.88 +508.36 23.37 +17.29 0.37 +0.12 46.97 +2.78 5.83 0. 84
fERIEEL4 5.01+0.84  1.30+0.14% 2472.63+£721.59 17.12£10.10 0.36 £0.12 45.28 £3.22 5.38 =1.21
R 4.31£0.93° 1.26+0.09" 2312.88+652.49 17.36£7.86 0.32+0.12 42.38+8.39 4.99 +0.93
ERE 4.47£0.92%  1.29+0.11°%  2379.13 £420.32  17.53 +12.90 0.31 +0.09 41.58 +9.15 5.63 +0. 84

T« FoR 5 A i, P <0.05
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Figure 2 Observation of histopathology exposured TBBPA in female rats
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