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Effects of Xenoestrogens on Gene Expression of Cytochrome P450 Genes in in vitro
Cultured Mice Spermatogenic Cells
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Objective: To know the effects of xenoestrogen on spermatogenesis, we investigated the expression of
cytochrome P450s enzymes (CYPscc, CYP,7,, CYP19) and 33-HSD genes involved in steroidogenesis.

Methods: Mouse testicular cells were prepared from 15-day-old ICR mice which had only pre-meiotic
germ cells by enzyme digestion using collagenase and trypsin. Testicular cells were cultured in DMEM
supplemented with FSH (0.1 IU/ml) and 10% FBS or medium with estrogen (E,), bisphenol-A (BPA),
octylphenol (OP; 10°, 107, 10, 10°, 10™* M, respectively) and aroclor 1254 (A1254) known as PCBs
for 48 hours. The gene expression of cytochrome P450 enzymes were examined by semi-quantitive
RT-PCR. The production of estrogen and testosterone was examined by RIA.

Results: As results, expression of CYPscc mRNA was not significantly decreased, but 33-HSD and
CYP7, mRNA were significantly dose-dependent decreased. And production of testosterone and estrogen
were not different except BPA and OP group (10° M).

Conclusion: BPA, OP and A1254 might inhibit steroidogenesis by decreasing CYPscc, 33-HSD and
CYP,,, mRNA expression in the mouse testis. These results suggest that BPA, OP and PCBs like as an
endocrine disruptors inhibit the productions of steroidogenic enzymes and decrease the production of T
and E by negative feedback mechanism. Therefore, these might disrupt steroidogenesis in Leydig cells
of testis and would disturb testicular function and subsequently impair spermatogenesis.
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Figure 1. The viability of mouse testicular cells treated Ez, BPA, OP and A1254 (107, 107, 165, 107, 10# M) and

A1254(0.02,0.2, 1 ug/ml) for 48 hr. (" p<0.05).

Table 1. Primers used for RT-PCR

Primer Sequence Size (bp)
5' B-actin 5GTGGGCCGCTCTAGGCACCAA-3'
3'B-actin 5-CTCTTTGATGTCACGCACGATTTC-3' 540
5' CYPscc -AGTGGCAGTCGTGGGGACAGT-3'
3 CYPsce “TAATACTGGTGATAGGCCACC-3' 411
5'CYPyy 5-CCCATCTATTCTCTTCGCCTGGGTA-3'
3'CYPyyq 5-GCCCCAAAGATGTCTCCCACCGTG-3' 743
5 CYP19 “ATAATGTCACCATCATGGTCCCGG-3'
3'CYP19 5-GCATGATGTGTCTCATGAGGGTCA-3' 579
5'38-HSD “TGGTGACAGGAGCAGGA-3'
3'38-HSD 5-AGGAAGCTCACAGTTTCCA-3' 890
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Figure 2. The relative mRNA levels of CYPscc in Ez, BPA, OP and A1254 treated pre-pubertal mouse testicular cells
for 48 hr. A. RT-PCR amplification of CYPscc and B-actin mRNA. M: 100 bp ladder, lane 1: control, 2~5: Ez, 6~9: BPA,
10~13: OP (10°, 107, 10%, 10° M, repectively) and 14~16: A1254 (0.02, 0.2, 1 pg/ml). B. Relative changes in the

amount of CYPscc mRNA (relevant to $-actin).
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Figure 3. The relative mRNA levels of 3B-HSD in Ez, BPA, OP and A1254 treated pre-pubertal mouse testicular
cells for 48 hr. (*p<0.05). A. RT-PCR amplification of 3-HSD and B-actin mRNA. M: 100 bp ladder, lane 1: control,
2~5: B, 6~9: BPA, 10~13: OP (10, 107, 10, 10-° M, repectively) and 14~16: A1254 (0.02, 0.2, 1 pg/ml). B. Relative

changes in the amount of 3B-HSD mRNA (relevant to B-actin).
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Figure 4. The relative mRNA levels of CYP17¢ in Ez, BPA, OP and A1254 treated pre-pubertal mouse testicular cells
for 48 hr. (*p<0.05). A. RT-PCR amplification of CYP17. and B-actin mRNA. M: 100 bp ladder, lane 1: control, 2~5:
Ez, 6~9: BPA, 10~13: OP (10°, 107, 10%, 105 M, repectively) and 14~16: A1254 (0.02, 0.2, 1 pg/ml). B. Relative

-136-

o] F-AX LHAHYE semi-quantitative PCR *Ho=
ZAYeH T Aol 22 Alo] HrtE FolA CYP
scc®] H-AR Wdo] ol vls) e Aee )
ERARL L (Figure 2), 3-HSDQ] -2} '¥& -2 BPA
AP e FE JE8H o7 11 BgYo] Tast
HOom (Figure 3), OP2} PCB AHIFNME AT
e dxFEY g 2 $dLE Byt 107
M¢] ATl 2To) vl ¥ dARYS
Btk a8y, CYP, S #dA 23 BE 34
qEZA Aelrolr =7t F71EFE A v
et} (Figure 4). 53] OP9} PCBS] BE A &0
A 3 B FEES JERIITE CYPLY 3
2po] WE-E g o] HojA 1A HAHA] kst

3. estrogenz} testosterone 2F £41

Aefol A 2947k lFE ZAAL=RE Erld &



Testosterone (ng/ml)

° = = = = = = = = = EEEE? E E E
= (o [Te} o Te] @ ’ o 9 D
g A ow W T i 4 dd 2E4d4d4d 2 9 3
(&) m O @O M0 M O O O O O N N
S S 3
¥ N
B & I
N
E<
Treatment

Figure 5. The effects of Ez, BPA, OP and A1254 on testosterone production of irn vitro cultured pre-pubertal mouse
testicular cells.
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Figure 6. The effects of BPA, OP and A1254 on estrogen production of iz vitro cultured pre-pubertal mouse testicular cells.
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