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Effects of Neonatal Exposure of Tetrabromobisphenol A, a Flame Retardant,
in the Reproductive Organ of SD Male Rats
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2,2-bis- (3,5-dibromo-4-hydroxyphenyl) -propane; TBBPA , a brominated

flame retardant, is produced in large amounts globally for use in electronic equipment, plastics, and

Tetrabromobisphenol A

building materials. TBBPA has been detected in air at dismantling plants, offices with computers, in
sewage sludge, sediment and human serum samples.

In the present study, we examined the neonatal low dose effects of TBBPA on male reproductive
organs and spermatogenesis. TBBPA, of at least 98.7% purity, was dissolved in dimethyl sulfoxide and
administered to neonatal Sprague-Dawley rats at doses of O(control), 1, 10, 100 and 1000 pg/kg body
weight from post natal day (PND) 1 through 10 by subcutaneous injection using micro-syringe with dose
volume of 1 mL/kg body weight. The offspring, 70 days-of-age, were anesthetized under ether and
necropsied, then the reproductive organs and sperm production were examined. The results showed that
the preputial gland weights were slightly higher, the averages of preleptotene spermatocyte, pachytene
spermatocyte and round spermatid were slightly decreased, and the cauda epididymal sperm reserves
were slightly decreased, in treated rats. However, there were no statistical differences between the

control and treated groups.
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Table 1. Final Body and Organ Weights in SD Rats treated with Tetrabromobisphenol A*
TBBPA (pg/kg body wt.)
0 (control) 1 10 100 1000
Examined number of rats 10 9 10 8 10
Final body weight (g) 392.9+21.9 392.5+21.1 383.1£22.0 391.6+33.9 386.0+38.4
Absolute organ weight (mg)
Testes 3129.34221.6  3113.3+162.4  3054.3+225.8  2921.4+182.3  3137.2+157.6
Epididymides 735.6+80.3 732.3445.1 708.0+54.0 694.9+78.6 726.5+56.4
Ventral prostates 547.1498.8 550.4+89.5 525.9490.0 527.2487.1 544.4+155.0
Seminal vesicles (fixed) 780.4+80.8 831.4+129.8 742.0+143.8 750.0+81.4 730.4+100.7
Preputial glands 84.2+16.4 100.6+39.4 111.8+40.7 104.7+40.7 102.9+34.9
Relative organ weight (mg/100g body weight)
Testes 798.8+72.9 794.6+ 46.3 799.1+£ 66.1 751.6+ 85.5 817.4+61.0
Epididymides 188.2£25.9 186.9£ 12.2 184.9+ 10.1 178.6 £24.1 188.9+ 12.1
Ventral prostates 139.9+28.2 140.4+ 22.5 137.4+23.1 134.9+ 19.8 140.8+ 34.2
Seminal vesicles (fixed) 199.4+24.1 211.0£22.8 193.0+30.8 193.4+31.1 190.8+29.9
Preputial glands 21.5+44 25.8 £10.7 29.1+10.3 27.2+11.8 26.6+ 8.7

*Values are mean=SD.
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Fig. 1. Number of Spermatogenic Cells in Seminiferous Tubules of Rats treated with Tetrabromobisphenol A.

The data were expressed as the numbers of spermatogenic cells per Sertoli cell per seminiferous tubule.

Values are mean+SD for ten rats, except where nine and eight for 1 and 100 pg/kg groups, respectively.
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Table 2. Sperm Counts in the Testis of Rats
treated with Tetrabromobisphenol A*

TBBPA DSP® Efficiency®
(ng/kg BW)  (x10%) (x10%

0 (control) 25.1+3.34 17.5+£1.50

1 26.8 +2.20 (9) 18.8 + 1.43 (9)
10 26.4+2.79 18.6 + 1.38
100 25.0 + 1.91 (8) 18.5 + 0.83 (8)
1000 258+ 1.71 17.8 + 1.31

*Values are mean=SD for ten rats, except where other
numbers are indicated in brackets.

bDaily sperm production.

‘DSP/g of testis.

Table 3. Sperm Counts in the Cauda Epididymis of Rats
treated with Tetrabromobisphenol A

TBBPA Reserves Concentration
(ngkg BW)  (x10%cauda) (x10%/g cauda)
0 (control) 95.8+16.9 609.0+61.2

1 85.9+16.1 (9) 548.9+81.1 (9)
10 87.2+9.55 562.2+51.2
100 81.4+17.3 (8) 544.3+59.3 (8)
1000 84.0+9.12 538.9+43.8

*Values are mean+SD for ten rats, except where other
numbers are indicated in brackets.
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