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Early Exposure to Anti-androgen Compounds Induces the
Delay in the Testis Development in Immature Male Rat
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ABSTRACT

The experiments investigated whether early exposure to testosterone propionate (TP) during prepuberty
alters testis development in Sprague-Dawley male rats. We performed Hershberger assay using the stimulated
weanling male rats by OECD protocols, cDNA microarray, and Western blot. TP was subcutaneously injected
to uncastrated Sprague-Dawley male rat of 22 days old for 10 consecutive days at doses of 0.4,0.8 ,1.0, 1.2, 1.6
mg/kg per day. At necropsy, the following tissues were removed and weighed: combined testes, epididymides
(Epi), Cowper’s glands (COW), levator ani, and bulbocavernosus muscles (LABC), seminal vesicles, together
with coagulating gland (SV) and ventral prostate (VP). We found that TP increased the weights of Epi, VP, SV,
COW, and LABC, while testis was decreased in a dose-dependent manner. In cDNA microarray analysis of
testis, there were significant reductions in the expression of cytochrome P450 11A (CYP11A), the rate-limiting
enzyme of steroidogenesis.

Taken together these results, TP exposure before puberty in male rats may produce the delay in testis
development by inhibiting the CYP11A gene expression.
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Table 1. Effects of testosterone propionate (TP) on the absolute organ weights in Sprague Dawley (mg/kg/d)

Treatment Testes Epididymis Ventral prostate  Seminal vesicle LABC Cowper’s glands
Control 935.8+34 114.8+8.9 765.4+3.0 544433 123.8£3.6 9.41+0.2
TP 0.4 mg 928.3+12.6 130.1:£7.9 105.9+£2.2*% 1472+ 15.2* 234.3+13.5% 22.6£2.5%
TP 0.8 mg 900.5+0.4 135.54£9.7* 111.2£7.2% 194.1£5.5* 231.8+8.3* 23.7+2.0*
TP 1.0 mg 621.9£37.3*% 146.0:£12.3* 121.1+£15.9* 240.6£18.5* 250.3+32.7* 26.1x3.1*
TP 1.2mg 469.41+45.6* 148.0:£12.0* 124.4+15.1* 263.24+30.6* 252.0£31.9* 250+3.8*
TP 1.6 mg 454.4+34.7* 149.9+8.4* 139.4 £ 16.8* 282.6117.4* 297.94+2.9% 27.7+£2.9%

Values are means derived from 6 animals, £+ SD
*Significantly different from the control value (p<0.05)

Table 2. Effects of testosterone propionate (TP) on the relative organ weights in Sprague Dawley (mg/kg/d)

Treatment Testes Epididymis Ventral prostate  Seminal vesicle LABC Cowper’s glands
Control 752.4429.8 92.1:£4.1 61.5+40 43.8+38 99.5+3.3 7.6£0.2
TP 0.4 mg 709.2+24.2 99.3+5.6 80.9%3.1* 112.8+15.6* 178.91+8.4* 17.3£2.3*
TP 0.8 mg 675.7+21.6* 101.5£6.1 83.31£4.9* 145.717.4* 174.0+9.4* 17.8+1.8%
TP 1.0mg 469.9+30.7* 110.3:49.0* 91.6+13.6% 181.7+13.4* 189.1+24.7* 19.8+3.1*
TP 1.2mg 347.6+35.4* 109.5+8.8* 92.1£11.6* 195.0+24.5* 186.8 £26.5* 18.5+2.5%
TP 1.6 mg 343.24£29.0*% 113.3£6.5* 1052+ 11.4* 213.9+19.8* 225.248.6* 209£1.7*

Values are means derived from 6 animals, £ SD
*Significantly different from the control value (p<0.05)
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Table 3. Effects of anti-androgen on the absolute organ weight in Sprague Dawley (FLU 10 mg DDE 160 mg PRO 100 mg
LIN 100 mg ) (mg/kg/d)

Treatment Testes Epididymis Ventral prostate  Seminal vesicle LABC Cowper’s glands
Control 1249.41+98.6 124.6£13.0 79.6+16.2 52.9+10.9 150.0+15.0 6119
TP 1.0 mg 550.2£46.5% 194.6x1.5% 153.3£6.5* 307.2+30.9* 318.3+11.5% 28.9£0.3*
FLU 10 mg 1224.8+10.0 89.4+6.2% 65.5+£16.7 33.5+£4.0* 123.6£16.1* 2.7+1.4%
DDE 160mg  1132.2+357.2 93.5+10.9* 723+£15.8 39.2+4.4% 1162+ 13.1* 44+1.1
PRO 100 mg 1268.4+134.4 95.0+7.3* 752+17.2 38.5+5.0* 130.0%£22.1* 3.7+£23
LIN 100 mg 1221.7+212.7 101.5+10.7* 77.8415.3 39.3+4.3*% 136.2+17.4* 42+19

Values are means derived from 6 animals, =SD

*Significantly different from the control value (p<0.05)

Table 4. Effects of anti-androgen on the relative organ weights in Sprague Dawley (FLU 10 mg DDE 160 mg PRO 100 mg
LIN 100 mg) (mg/kg/d)

Treatment Testes Epididymis Ventral prostate  Seminal vesicle LABC Cowper’s glands
Control 895.9+51.3 89.2+6.7 56.8£9.2 37.7+£6.0 107.5+8.3 43%13
TP 1.0 mg 370.4+£30.4*  131.1%£4.7* 103.34+6.8% 206.9+21.5%  214.4+10.4* 19.4+0.5*
FLU 10 mg 869.2+77.8 63.5+5.5% 46.8+£13.6 206.9+21.6*  214.44+10.5* 1.9£1.0%
DDE 160 mg 863.5+139.7 73.31+8.4* 522127 206.9+21.7* 214.4+10.6* 3.1%£0.7
PRO 100 mg 798.3£252.4 66.0+8.0* 53.1+£12.7 206.9+21.8* 214.4+10.7% 26x1.7
LIN 100 mg 902.4+94.5 67.61£6.0% 55.6x11.4 206.9+21.9* 96.7x10.1 30x14

Values are means derived from 6 animals, £+ SD
*Significantly different from the control value (p<0.05)

Table 5. Effects of FLU on the absolute organ weight in Sprague Dawley treated with testosterone propionate (TP)

(mg/kg/d)

Treatment Testes Epididymis Ventral prostate  Seminal vesicle LABC Cowper’s glands

Control v 11055717 112.8+4.4 73.84+13.8 50.9x17.6 125.7+£12.9 7.5x£4.2
TP 1.0mg 593.84111.8% 154.1£12.9* 122.1+17.1%* 2247+ 34.6* 279.6+13.8*% 21.7+3.8*
FLU 0.1 mg 496.1+54.4 151.1£5.6 137.2+8.4 234.6+£52.5 277.7+£16.2 25.8+2.38
FLU 0.3 mg 554941297 137.71+139 114.6+10.0 224.2+39.3 256.5+7.6 20.6+2.7
FLU 1.0 mg 667.11+105.6 121.2%+8.0* 109.9x4.9 154.94£22.8% 228.7+12.2% 16.7+£2.4*
FLU 3.0 mg 956.4+163.2*% 118.1£8.3* 102.1£11.5 125.8+17.5% 219.5+11.0% 14.6+1.1*
FLU 10 mg 1015.1+80.6* 102.4+12.8* 73.1 £ 14.6* 77.0+£12.7* 185.9+25.9*% 9.8£2.7*

Values are means derived from 6 animals, +SD

*Significantly different from the control value (p<0.05)
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Table 6. Effects of FLU on the relative organ weights in Sprague Dawley treated with testosterone propionate (TP)

(mg/kg/d)

Treatment Testes Epididymis Ventral prostate  Seminal vesicle LABC Cowper’s glands
Control 845.5+94.1 86.2+7.0 55.9+8.0 39.2+15.0 95.6x£7.7 56x29
TP 1.0mg 399.6+£75.1% 103.5+£7.1* 82.4+13.1* 150.7+£20.2* 187.9£8.1* 14.6+2.3*
FLU 0.1 mg 344.7+44.6 105.0x7.2 953+7.8 162.31+34.5 192.5+8.1 17.94+2.0
FLU 0.3 mg 397.8+79.3 99.41+7.8 82.7+6.2 162.7+32.6 185.5+8.7 149+22
FLU 1.0 mg 469.7£52.1 86.018.4* 78.0+6.9 110.3£21.3* 162.2+13.0* 11.9£2.0*
FLU 3.0 mg 681.4£85.3% 84.7+7.0* 73.2+8.8* 89.9411.3* 157.8+15.5% 10.4+0.8*
FLU 10 mg 733.5455.6* 73.9+8.6* 52.7+10.1* 55.5+8.3* 133.7+£12.8* 7.1£1.9%

Values are means derived from 6 animals, +SD
*Significantly different from the control value (p<0.05)
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Fig. 1. MA plot of cDNA microarray treated TP, FLU. X-axis is average of log intensity((cy3+cy5 intensity)/2). And Y-
axis is average log ration (normalized ration=cy5/cy3). A: TP 0.4 mg, B: TP 1.0 mg C: TP 1.6mg D: FLU 10 mg
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