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BMJINB BIC®OEHOJ1Y A HA YOJ10BIYY ®EPTUJIbHICTb
©/4. C. fipoweHko
JlHinposcbkull 0epxcasHuli MeouyHul yHisepcumem

PE3FOME. 3HayHa YacTMHa BUMAAKiB 6e3nnigas 3a 4onosiunm GakTopoM 3yMOB/IEHA TOKCUYHMM BIJIMBOM XiMiYHMX
pevyoBuH, AKi besnocepeHbO BMMBAKOTL HAa 3[0POB'A JIIOAMHN Yepe3 HABKOJINLLHE cepegoBuLle. [1o X YMcia BXOAATb
€HAO0KPUWHHI An3panTopu, ocobamnse Miclie cepes AKMX nociaae bicheHon A (BPA) — xiMiuHa pevyoBMHa, AKil BIaCTMBA BU-
6ipkoBa HeraTMBHa Aif Ha €HAOKPUHHY cncTeMy. BPA, Ha AymMKy 6araTbox AOC/iIAHMKIB, MOXe BUKANKATN €HAOKPUHHY
ANChYHKLHO Ta HEraTMBHO BMJIMBATM Ha YOJI0BiUY CTaTEBY CUCTEMY.

MeTa faHoi pob0TH NoNArae B po3KpUTTi MexaHi3MmiB BNnBY bicdeHony A Ha cnepmaToreHes Ta MOXJIMBOCTI penpo-
OYKTUBHOI 303THOCTI, HA MiACTaBi @Hasli3y AaHNX HAYKOBOI JTITEPATYpPH, ie BUKOPUCTOBYBAJINCA eKCNEePUMEHTAsIbHI Mogeni.

Martepian i MeToau. [poBefeHO aHaMI3 Ta y3arasibHEHHA Ny6iKaLi HAYKOBMX AOCAIAXKEHb Y KOHTEKCTi TOKCMYHOTO
BM/INBY €HAOKPVHHNX AN3PANTOPiB Ha MeXaHi3aMu 40J10Bi40T pepTUAbHOCTI.

Pe3ynbTaTu. bicheHon A kBanidpikyeTbCa K KCEHOECTPOreH, OCKiNIbKM BiH BMJ/IMBAE Ha OPraHi3M AK eCTPOreH 3aBAsku
XapaKTepHiln MNONILMKIIYHIN HEeHOJIbHI CTPYKTYPI, aHaNorivHin ecTpagiony. BPA MoXe BM/IMBATK HA Y0JI0BiYY penpoayk-
TUBHY CUCTEMY Yepes rinoTanamo — rinodiszapHo — roHaAHy BiCb, MPM3BOAAYMN A0 NATOIONYHMX HACiAKIB. Byno 3pobneHo
npunyLeHHs, wo BPA Mae SK KOPOTKOCTPOKOBWI, TaK i JOBFOCTPOKOBMIA BMJIMB Ha YOJI0BIKIB Yepe3 3MiHy IXHboro ¢eHo-
TUny. BuaeneHo, LWo Yepes pyHKUiOHANbHY MoaMdiKaLito reHiB cnosyka 6epe yyacTtb y AvdepeHLitoBaHHi KNiTUH cnepma-
TOreHHOro enitenito. B ekcnepnMeHTanbHUX Moaensx Bnane BPA, Sk npaBmio, Npn3BOAMB A0 3HUXXEHHS KiNbKOCTi crnep-
MaTo30iaiB, iX pyX/IMBOCTI, MOPYLIEHHS HOPMasibHOT Mopdo1orii cnepmaTo30iaiB, nowwkoaxkeHHA ix JHK Ta cnoctepiranach
AnCchYHKLiA cnepmaToreHesy B LjiJloMy, TPUTOMY HEraTUBHWUI BNIMB BPA Bii3HayaBcA B LULMPOKOMY Ajiana3oHi 403 npena-
paTy. B Tol Xe 4Yac paa AoC/iAHMKIB BBaXatOTb, L0 6icdeHOoN A He YNHWUTL PYIHIBHOIO BNMBY Ha ¢bepTUbHICTb nabopa-
TOPHMX LYPIB, AKi 3a3HaNW Aii npenapaTy B AOPOC/IOMY BiLli NPY ManX A033X, O4HAK BUCOKi 4031 BPA HeraTMBHoO BnnBa-
10Tb Ha GEePTUBbHICTb AOCIAHNX TBAPUH.

BUCHOBKM. BPA, HaneBHO, Ma€ HeraTMBHWIA BIJIVB Ha Y0J10BiYYy penpoAyKTUBHY CMCTEMY Yepes rinoTasamo — rinodi-
33pPHO — FOH3AHY BiCb, 3HMXYIOUM PepTUbHICTb. i BPA, iMOBipHO, NpU3BOAMTL A0 MOTiPLUEHHS OCHOBHUX NapameTpiB
cnepmaTtoreHesy. B LbOMy KOHTEKCTI BaXK/IMBO AOCNIANTWN CKJIQAHO OPraHi3oBaHi MexaHi3mu aii BPA Ha yonoBivy penpo-
OYKTUBHY CUCTEMY 3 METO0 nepeabavyeHHss MeANYHNX HACNIAKIB Ta 3MEHLLEHHSI HEraTUBHOIO BN/IMBY €EHAOKPMHHOIO AN3-

panTopa Ha GepTWUJIbHICTb Y0J10BIKiB A9 36epeXXeHHA CyCniIbHOro 310pOB'A.
KJIKOYOBI CJIOBA: 6icdeHon A; eHAOKPUHHI AN3PanToOpK; CiepMaToreHes; Yos10BiYa penpoayKTMBHA CUCTEMA; Tec-

TOCTEPOH.

Bctyn. lemorpadivyHa cnTyauia B YKpaiHi Wwopo-
KY CTa€ TipLUOH: CMEPTHICTb HACe/IEHHA NepeBaXae
HAPOA KYBAHICTb, YMCJIEHHICTb YKPAIiHUIB CKOpPOYy-
€TbCA BHACNIAOK 6aratbox $aKTopiB: BiNCbKOBMX,
MeANYHMX, CoLjiasibHNX Ta NONITUYHNX. Bennka yac-
TMHa CTaTeBMX 3aXBOPOBAHb 3yMOBJIEHA TOKCUYHUM
BMJINBOM XiMiYHMX pe4vyoBUH. Cepen pi3HUX eTioso-
MYHUX YMHHMKIB YosioBiyoro 6esmnigna YacTka Xi-
MiYHMX areHTIB, AKMM NPUTAMaHHI eHAOKPWHHI BNac-
TUBOCTI, MOCTINHO 3pOCTaE. 10 iX YMCna BXOAATb €H-
OOKPWHHI An3panTopu — NpenapaTth, AKMM BNacTMBA
BMOIpKOBA HEraTMBHA i H3 eHAOKPUHHY CUCTEMY.

MeTa faHoi poboTK NONIAraE B aHasi3i AaHuX
HAYKOBOI /liTepaTypu A9 PO3KPUTTA MEXaHi3MiB
BMJINBY €HAOKPMHHOIO An3panTtopa — bicheHony A —
Ha cepmaToreHes Ta penpoAyKTUBHY 34aTHICTb Ly-
piB A0 peanisauii GyHKLiN CTaTeBOT CUCTEMM.

OCHOBHA 4acTUHA. B cBiTi 8-12 % cimen cTpax-
nae€ Ha 6e3nniaaa [1]. Mpw nopiBHAHHI Y010BIYOT i Xi-
HoYOl ¢epTUIbHOCTI YacTKa Yososiyoro 6esnnigan
CTaHOBWUTb He MeHLLe 50 % [2]. Y HayKoBin niTepaTypi
06roBOpPOIOTLCA MOXINBI NPUYMHK YoN0BiYOro 6es-
naigaa HeBiAOMOI eTiosoril, B TOMY YNCJIi | HeraTue-
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HUA BMJINB €HOOKPMHHMX OM3PaNTOPiB Ha npouecun
cnepmartoreHesy [3]. 3 rpynn eHAOKPUHHUX An3parn-
TOpiB Hanbinble nowmpeHHa 3406yB bicheHon A
(BPA) — CMHTETMYHA CMoOJIyKa A18 BUPOOHMLTBA
naacTMacu i enokcnaHux cMon [3, 4]. Moro natoreHe-
TWYHA Aia 06yMoB/IeHa eCTPOreHHNMM i aHTNeCTpo-
reHHUMU BNACTUBOCTAMMW 3aBAAKM XapaKTEPHin noni-
LMKNIYHIA GEHOMbHIN CTPYKTYPI, aHANOriYHIN ecTpa-
niony [5]. B paai gocnig)eHb Ha TBAPUHHNX MOAeNAX
Ta moaax 6yno 3'AcoBaHO MATOMOrYHI HAaCKigKM
Bn/mBY BPA Ha penpoayKTMBHY CMCTEMY Yepes Fino-
Tanamo - rino¢izapHo — roHagHy Bicb [6] Ta 3pobaeHo
NpMNyLWeHHs, Wwo BPA Mae AK KOPOTKOCTPOKOBUN,
TakK i 4OBroCTPOKOBWI BMNJIMB HA YOJ10BIKiB Yepes 3Mi-
Hy IXHboro ¢eHotuny [7]. locnigHMM LIASAXOM BUAB-
JIEHO, LLLO CMOJIYKA LWIAXOM GYHKLiOHaNbHOT Moandi-
KaLjii reHiB 6epe yyacTb y AMdepeHLitoBaHHI cnepMa-
TOreHHUXKJITUH[8].Y BinbluoCTi eKcnepuMeHTaIbHMX
mogaenen snane BPA Ha 40N0BIKiB, Ik NPaBwu1o, Npu-
3BOAMB [0 3HMXKEHHS KiJIbKOCTI CrepmMaTo30igaiB, ix
PYXJINBOCTI, NOPYLLYBaJiacb HOpMaJsibHa Mop¢oJIoria
cnepmaTo30iaiB, nowkoaxysascs ix AHK Ta cnocrte-
piranacb ANCchYHKLIA cnepmaToreHesy B LisloMy, Npu-
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TOMY HEraTMBHMI BNAMB BPA BiA3Ha4YaBCA B LLMPOKO-
My ZlianasoHi Ao3 npenapary [6, 9].

Yonosiumi opraHiam BMsABMBCA 0C06/IMBO 4yT-
MBMM [0 BNAMBY bicheHony A B nepuHaTanbHUM
nepiog po3BUTKY NJio4a Npu NOTPanJsHHI 4O opra-
Hi3My MaTepi NiJ Yac BariTHOCTI Ta s1aKTauii. BPA pisB
NMPOJIOHFOBAHO | 3HWXXYBAB pPiBEHb BHYTPILLUHbO-
TECTUKYNSAPHOTO i LUPKYIHOOYOro TECTOCTEPOHY Y
YOJI0BIYOMY OpraHi3Mi nokoniHHA F1 B penpoayk-
TMBHOMY BiLi [10].

Y 4yonoBiKiB Taknin ecTporeHonoAibHMn BNANB
BMKJINKAE MOPYLUEHHS MEXaHi3MiB 3BOPOTHOrO
3B'A3KY rinotasamo — rino¢isapHo — roHagHoi oci,
NpU3BOAAYN 10 3HMXKEHHSA cekpeLii rinodizomM roHa-
OOTPOMIiHIB Ta YNOBiINIbHEHHA | AeCTPYKLii npoueciB
cnepmaToreHesy [11]. BPA TakoX MoXe MpoABAAaTH
QHTMAHAPOreHHY aKTMBHICTb, BTPy4arunChb B nepe-
Jauy curHanis peuentopa aHaporeHy (AR) [12]. BPA
[i€ K aHTaroHicT AR Ta 3MeHLIye eKkcnpecito peuen-
TOpa aHAporeHy B ciM'sHuMKax [13]. He BWMKJIMKaE
CYMHIiBY cucTeMHa aif 6icheHony A Ha GiocnHTes i
AKTUBHICTb TECTOCTEPOHY, 0c06/1MBO B Nepio cTaTe-
BOro [03PiBaHHSA, O HEraTUBHO BIMJIMBAE Ha Crnep-
MaToreHes B I0pOC/IoMy BiLi [14].

Moreman J. 3 KosieramMn Ha NpuKagi TBapuH-
HUX MoAenen AoBiB, Wo BPA cnpusae TepaTtoreHesy i
HEeraTMBHO BMJIMBAE Ha MOPGOJIOTio CiM'AHMKKIB.
Mpw gocniaxeHHi eMbpioHiB pnbok aaHio (zebrafish)
noBefeHo, Wo BPA, 3anexHo Big oo3n, NposiBASE
Pi3Hi TepaToreHHi BNaCTMBOCTI, AKi NpuU3BoAATb A0
YMCNEHHMX NATOJOTIN, @ came: CepLEeBOro Habpsky,
YyepenHo-/IMLEeBOl aHoManii, Bag po3BUTKY xpebTta Ta
KPOBOBW/MBIB y YepenHin kopobui [15]. JocnigxeH-
HA BNAMBY BPA Ha penpoayKTuBHY GyHKLi0 MULIER
nokasaJ in HeraTMBHi 3MiHK B Mopdonorii CiM'AHKKIB:
3MIHMANCb PO3MIpPK CiM'AHUX KaHaNbLUIB i eniTenito,
KpiM Lboro, BPA BWKIMKANO MOPYLUEHHA CTaAin
cnepmatoreHesy [16].

Y Tom xe yac Tyl R. W. Ta Myers C. B. nputpmnmy-
FOTbCA iHLLIOT TOUYKM 30pY i BBaXKatoTb, Lo bicheHon A
He CNpUYKNHSE BNAMBY Ha GpepTuibHicTb nabopaTop-
HUX LLYPIB, AKi 3a3HaNn Aii npenapaTy B AOPOC/OMY
BiLli Npy Manux go3sax [17], oaHak Brouard V. goBo-
ONTb, Wo BPA no-pisHoMy BN/InBaE Ha GepTUIbHICTb
rPU3YHIB 3a/1€XKHO Bif BiKy 4OCNiAHWX TBapuH [18].
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Y pocnigxxeHHax Al-Hiyasat goBegeHo, Lo 3HK-
>K€HHSA YaCTOTW BAriTHOCTI i 36iNbLUEHHA YacTOTH pe-
30p6Uin y IHTAKTHMX CAMOK IrpU3yHiB Byv NoB'A3aHi
3 edekTamn BNANMBY Manumx o3 BPA Ha gopocanx
camuiB, TO6TO 3MEHLUEHHAM KifIbKOCTi cnepmMaTo-
30iaiB B Aeykax abo npmuaaTkax fAe€yka i nepenbdayy-
BaHMM MOripLIEHHAM SKOCTi cnepmn. OfgHak, Benn-
YnHa BnMBY BPA Ha KiNnbKiCTb cnepmMaTo30iaiB B
CiM'AHMKAX | NpnaaTKax CiM'aAHMKIB CTaHOBMa Big 16
00 37 %, Wo 33a3BMYal He BBAXKAETbCA AOCTATHBLOKO
017 NOACHEHHSA 3HM)XKEHHSA YacTOTW BariTHOCTEN Bij
33 0o 40 % [19].

KpiM uUbOro, psifi aBTOpPiB OTPMMAJN HEOOHO-
3HaYHi eKCNepMMeHTasIbHI AaHi B OCNIAXKEHHSX npe-
HaTasibHoro BnaAnBy bicheHony A Ha pO3BMTOK YOJ10-
BiYOI penpoayKTMBHOI cucTeMun. MNpoBeaeHo pag ao-
CNigxeHb Woao snaney bicdeHony A Ha NOKA3HMKK
Cnepmorpam, OfHaK OTPMMAHO HeOAHO3Ha4Hi pe-
3ynbTaTy WoAao Bnamey BPA Ha AkicTb esakynaTy. OfHi
LOCNiAXKEHHA BUABWIN NEBHI 03HaKM HeraTMBHOI Ail
TiNbKK BesIMKNX A03 BPA [20], iHLWwi BiA3HaYanu Hera-
TUBHWIM BMJINB HABITb HE3HAYHOI KiJIbKOCTi AN3PaNTO-
pa BPA B nepiog CcTaTeBOro po3BUTKY MOJIOANX LLY-
pis-camuis [21]. Y nocnigxeHHsx Aikawa H. 3i cniBas-
TOpaMM BUSIBJIEHO Y MOTOMCTBA FPU3YHIB 3HMXKEHHSA
PYXJINBOCTI CnepmaTto30iaiB i 36inblueHHA BigcoTka
aHoManbHUX ¢opM criepMaTos3oiniB 3a Ao BPA
50 MmKr/kr/no6a npu BiACyTHOCTI 3Ha4YHUX MopdOoIo-
FiYHNX 3MiH ciM'aHKKiIB [22].

BucHOBKMU. AK MoKas3aB aHasli3 HayKoBOi NiTe-
paTypu 3 gocniaxeHHs BnavMBy BPA Ha ancbanaHc
roMeocTasy eHAOKPUHHOT cncTeMn Ta MOpPODYHK-
LiOHa/IbHMIM CTaH YOJI0BiYOi CTAaTEBOI CMCTEMWU, OO
TenepilwHbOro 4acy He npoBoAWANCb YyHAIMEH-
TasbHi AoCNigXXeHHs TpuBanoro Bnaney BPA, ocob-
JINBO B PO3Ppi3i 3HNXKEHHSA Y010BiYOi PepTMIbHOCTI
Pi3HNX NOKOJIiHb. CKNAAHICTb PenpoAyKTUBHOI 34aT-
HOCTi pobuTb i BpasnNMBOK [0 HECNpUATINBUX
BMJ/IMBIB XiMiYHMX PEYOBUH. B LLbOMY KOHTEKCTi BaX-
JINBO CMCTEMHO AO0CNIANTM MEXAHi3Mn BnaMBy BPA
Ha YOJ/10BiYY PENPOAYKTMBHY CMCTEMY 3 METOI Nne-
peabayeHHA MeauYyHMX HACNiAKiB Ta 3MEHLIEeHHA
HEraTMBHOIO BMNJIMBY EHAOKPMHHOIO AM3panTopa Ha
dbepTunbHICTL Y010BIKIB A1 36epeXXeHHs cycnifb-
HOro 340pOB'A.

KOro NpoMMCJIOBOrO MicCTa (3anopix>ka Ta 3anopisbka 06-
NacTb): AMC. Ha 3406. HAyK. CTYMeHs KaHZ. MeA. Hayk :
14.03.04 / Jlomenko OneHa OnekcaHApiBHA. — 3aNOPixXXA,
2020.-C. 26.

3. Potential Mechanisms of Bisphenol A (BPA) Con-
tributing to Human Disease / I. Cimmino, F. Fiory, G. Per-
ruolo [etal.] //Int. J. Mol. Sci.—2020.-Vol. 21 (16).-P.5761.
DOI: 10.3390/ijms21165761.
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EFFECT OF BISPHENOL A ON MALE FERTILITY

©D. S. Yaroshenko

Dnipro State Medical University

SUMMARY. A significant proportion of male infertility cases are caused by toxic exposure to chemicals that directly
affect human health through the environment. These include endocrine disruptors, a special place among which is oc-
cupied by bisphenol A (BPA) —a chemical that has a selective negative effect on the endocrine system. According to many
researchers, BPA can cause endocrine dysfunction and negatively affect the male reproductive system.

The aim - to reveal the mechanisms of the effect of bisphenol A on spermatogenesis and the possibility of repro-
ductive ability. Based on the analysis of data from the scientific literature, where experimental animal models were used.

Material and Methods. Analysis and generalization of scientific research publications in the context of the toxic
effect of endocrine disruptors on the mechanisms of male fertility are held.

Results. Bisphenol A qualifies as a xenoestrogen because it affects the body like estrogen due to its characteristic

polycyclic phenolic structure similar to estradiol. BPA can affect the male reproductive system through the hypothalam-
ic-pituitary-gonadal axis, leading to pathological consequences. It has been suggested that BPA has both short-and long-
term effects on men due to changes in their phenotype. It was found that through functional modification of genes, the
compound is involved in the differentiation of spermatogenic epithelial cells. In experimental models, exposure to BPA
usually led to a decrease in the number of spermatozoa, their motility, normal morphology of spermatozoa was dis-
rupted, their DNA was damaged, and spermatogenesis dysfunction was observed in general, while the negative effect of
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BPA was observed in a wide range of doses of the drug. At the same time, a number of researchers believe that bisphenol
A does not have a destructive effect on the fertility of laboratory rats exposed to the drug in adulthood at low doses, but
high doses of BPA negatively affect the fertility of experimental animals.

Conclusions. BPA probably has a negative effect on the male reproductive system through the hypothalamic-pitu-
itary-gonadal axis, reducing fertility. The effect of BPA probably leads to a deterioration in the main parameters of sper-
matogenesis. In this context, it is important to investigate the complex mechanisms of BPA action on the male reproduc-
tive system in order to predict medical consequences and reduce the negative effects of endocrine disruptor on male
fertility in order to maintain public health.

KEY WORDS: bisphenol A; endocrine disruptors; spermatogenesis; male reproductive system; testosterone.
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