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Effects of maternal exposure to synthetic estrogen on the function of endocrine organs in male

and female offspring
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Abstract. Diethylstilbestrol (DES) was administered subcutaneously at 1.5 or 15 (ug/kg/day) (DES 1.5
group, DES 15 group) to pregnant SD rats daily on days 7-21 of gestation to investigate its effects on the
development and functions of the reproductive system and thyroid gland in their offspring. Of the 11 pregnant
rats in the DES 15 group, only one delivered a live pup. Pups in the DES 1.5 group were autopsied at 1, 3, or 6
weeks after birth. In the DES 1.5 group, the plasma T4 concentrations at all weeks of age at autopsy were
significantly increased, the TSH concentration at 6 weeks of age was also significantly increased, and the
height of thyroid follicular epithelial cells was increased at 3 weeks. The testosterone concentration in the DES
1.5 group at 6 weeks was significantly decreased and the plasma LH concentration was increased. The DES
treatment increased the plasma FSH concentration in female pups at 3 weeks, increased the percentages of
primary and secondary ovarian follicles, and decreased the percentage of primordial follicles. These
observations indicate that prenatally administered DES increases thyroid function, and has an inhibitory effect
on testicular function and a promoting effect on maturation of oavarian follicles.
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Table 1a. Effects of prenatal exposure to DES on body weight and the weight of the thyroid gland and adrenal gland.

Group  Sex 1 week 3 weeks 6 weeks
Body W. Control & 13.1+£05 [9] 470+ 1.8 [10] 190.5 = 6.7 [10]
(2) % 128 0.5 [9] 419+ 1.1 [10] 155.7 £ 3.2 [16]
DES15 & 120+05 [6] 47019 [6] 192.6 £5.7 [6]
£ 11.6 £ 0.6 [7] 437+ 13 [7] 164.0 =26 [7]
Thyroid W. Control & 1.6+0.1 [9] 6.3+ 0.7 [10] 14705 [10]
(mg) £ 14+01 [9] 4604 [10] 12.1 207 [15]
DES15 & 1.3+02 [6] 46+05 [6] 145+ 0.9 [6]
2 1.2+£02 [7] 5304 [7] 11.0+05 [7]
Thy. W./B.W. Control & 122405 [9] 133+ 1.1 [10] 7.6+ 02 [10]
(mg/100 g) % 11.9+09 [9] 109+ 0.9 [10] 78+ 0.4 [15]
DES15 & 110+ 1.5 [6] 9.6+ 08 [6]* 75+04 [6]
% 104+ 13 [7] 121+1.0 [7) 7.1+05 [7]
Adrenal W. Control & 2702 [8] 15.1 =08 [10] 323+1.0 [10]
(mg) aa 2.8+02 [9] 144408 [10] 38312 [16]
DES15 & 26103 [5] 162+ 1.1 [6] 34.1+1.2 [6]
¥ 29102 [7] 17.8 £ 0.7 [7] 416 1.3 [6]
Adr. W./B.W. Control & 206 1.5 [8] 32.0 £ 0.9 [10] 170+ 06 [10]
(mg/100g) % 217209 [9] 341+ 1.5 [10] 24.6 + 0.7 [16]
DES15 & 219423 [5] 344+ 13 [6] 17.7+05 [6]
% 248+ 13 [7] 408 +1.6 [7] 256+ 1.1 [6]

[ ]1: No. of offspring
* : Significantly different from control values (p < 0.05).

Table 1b. Effects of prenatal exposure to DES on the weight of testis, epididymis and ovary.

Group  Sex 1 week 3 weeks 6 weeks

Testicular W. Control J 20513 [9] 214.5 =83 [10] 1820 =76 [10]
(mg) DES15 & 18914 [6] 228479 [6] 1923 +£90 [16]
Test. W./B.W. Control &' 157.6 £9.5 [9] 4573 £5.8 [10] 357 £33 [10]

DES15 & 157.1 = 8.2 [6] 487392 [6]* 1000 £ 35 [6]
Epididymis W. Control 131 +1.0 [9] 62.5+4.5 [10] 341.0 = 14.6 [10]
(mg) DES15 & 148 £ 1.2 [6] 593 2.2 [6] 268.5 £ 18.9 [6]*
Ep.W./B.W. Control & 101.0 =8.2 [9] 134.8 = 11.2 [10] 181.2 £10.5 [10]
(mg/100 g) DES15 & 123.7 89 [6] 126.8 £4.2 [6] 139.1 = 7.8 [6]*
Ovary W. Control % 0.9+ 0.0 [9] 140 =09 [10] 57.0+2.8 [10]
(mg) DES15 % 0.8 0.0 [7] 15108 [7] 553+42 [7]
Ov. W./B.W. Control ¥ 7104 [9] 33.5+2.1 [10] 362+t 1.5 [10]
(mg/100 g) DES15 % 70+ 0.6 [7] 347+ 1.6 [7] 33926 [7]

[ 1: No. of offspring
* 1 Significantly different from control values (p < 0.05).
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Table 2. Effects of prenatal exposure to DES on plasma T4 concentrations and histological parameters of thyroid glands.

Group 1 week 3 weeks 6 weeks
T4 Control 8308 [10] 255+22 [11] 25.0%£20 [11]
(ng/ml) DES1.5 155=%0.1 [l0]* 315+ 1.6 [12]* 335+ 1.7 [12]*
TSH Control  17.6 1.4 [6] 277 +23 [7] 39.5+34 [7]
(ng/ml) DES1.5 214+19 [6] 349+39 [7] 58.1 69 [7]*
Diameter of Control 514 =+14 [10] 90.9 2.6 [10] 123.7 £4.0 [10]
Follicle (um) DES 1.5 475+ 1.1 [10}* 882 +24 [10] 1209 £ 4.8 [10]
Follicular Control 59+02 T[10] 77+£02 [10] 102 +03 [10]
epithelial cell height (u) DES 1.5 59+0.1 [10] 84+03 [10]* 1.0+ 08 [10]

[ 1: No. of samples.
* : Significantly different from control values (p < 0.05)
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Table 3. Effects of prenatal exposure
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to DES on plasma hormone concentrations.

Hormone Group  Sex 3 weeks 6 weeks
Testosterone Control d nd [10] 674 =238 [10]
(ng/ml) DES15 & nd [6] 50 £ 25 [6]*
FSH Control  d' 33+£20 [7] 19.7 £ 6.4 [8]
(ng/ml) DES15 & 409 £ 10.8 [6]* 42767 [5*
Control % 83xt25 [6]
DES15 % 252+64 [51*
LH Control  d' 1.75 =044 [7] 8.97 +£1.25 [8]
(ng/ml) DES1.5 & 7.72 £3.33 [6] 14.73 =2.84 [5]
Control % 529 +£0.95 [5]
DES15 ¢ 5.54 £ 0.76 [7]

nd : not detected
[ ]: No. of samples.

* : Significantly different from control values (p < 0.05)

Table 4. Effects of prenatal exposure to DES on follicular maturation in ovary.

Group Age No. Primordial follicles %  Primary follicles %  Secondary follicles %  Vesicular follicles %
Control 3 wks 6 78.1 £ 14 11.0 £ 0.5 55£05 55x07
DES 1.5 6 68.3 = 2.5* 14.8 = 1.8* 93 £ 0.7* 7.7%+09
Control 6 wks 5 84.5+0.2 7.0+ 04 57+05 1.8 £0.2
DES 1.5 6 83.1%1.5 9.0+ 04 53x£06 2.6 +0.6

No.: Number of ovaries.
Data represent the proportion of total follicles.
* : Significantly different from control values (p < 0.05).
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