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BucBiTneHo nuTaHHs, Wo BigobpaxatTb natoreHe3 NopyLweHs Npy BNAMBI NpOMeHeBOi Ta XimioTepanii Ha cnepmaro-
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The questions that reflect the pathogenesis of disorders under the influence of radiation and chemotherapy on
spermatogenesis considered dose effects resulting from the course of treatment, a group of drugs used for
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BCTYII

Cranuii po3BUTOK CYCHibCTBa OyIb-SKOI KpaiHU, K i
OUBIJTi3alIil BIIOMY, 3aJI€KUTH Bif JeMorpadiyHux Mmo-
Ka3HUKIB Ta MePCIeKTUB iX PO3BUTKY, SIKi, YCBOIO Uepry,
3ajIexXaTh Bill PENpOAYKTUBHOIO 3[0POB’Sl HACEJIEHHS.
ITpoGaemy penpoayKTMBHOIO 3A0pPOB’S i TpUBaAIOCTi
JKUTTS BUBEIEHO BpaHTI 3arajbHOHALIOHAJbHMX, a30e-
pPeXeHHSI PeNPOAYKTUBHOIO 310POB’sl HACEJIEHHS BUXO-
IUTh 3apaMKM CYyTO MEIWYHOTO MUTAHHS i CTAa€ 3arajib-
HOIIEpKaBHOIO, MiXCEeKTopallbHOIO IIpobiemMoio (KoH-
penuiss JlepxxaBHoi miporpamu «PenpoayKTuBHE 300-
poB’st Hawii Ha 2006—2015 pp.») [1].

CyyacHi TeHIEeHIIil Tepallii OHKOJOTiYHUX 3aXBOPIO-
BaHb BKJIIOYAIOTh 3aCTOCYBAaHHSI KOMIUIEKCHOTO Ta
KOMOiIHOBaHOTO JIiKyBaHHS 3i CKJIaIHUMU T0JiMOJaJIb-
HUMU cXxeMaMu. SIK TIpaBUIIo, He BAAEThCS 00iTHCS 0e3
YCKJIAZHEHb IIC/IST TaKOro JIiKyBaHHs. B mepiry udepry
CTpaxXIa€ PernpoayKTUBHA (DYHKIIS.

CporomHi cepe OHKOJIOTIYHUX XBOPHUX 3HAYHY YACTKY
CTAHOBJISITH 0OCOOM PETNPOAYKTUBHOIO BiKY, SIKi OOTpYyH-
TOBAaHO PO3PAXOBYIOTh Ha BUCOKY TPUBATICTh i SIKiCTb
kutTs. [pubausHo 15% nauieHTiB i3 Brieplie BCTAHOB-
JIEHMM J[iarHO30M paKy MOJOoAlli 3a 55 poKiB, 3 HUX
6m3bko 26% — mogonmriza 20 pokiB. baraThox 3 1ux
MNaLi€HTIB XBUJIIOE TMTAHHS, SIK 3JT0SIKiCHE 3aXBOPIOBAH-
Hs i Horo JiKyBaHHsI OyayTb BILUIMBaTM Ha MailOyTHE
0aTBKIiBCTBO |2, 3]

3a BuszHaueHHsIM BOOQO3, penpoayKTHMBHE 3I0pOB’S
BimoOpaxkae CTaH PenpOAYKTUBHOI CUCTEMU i TTOB’I3aHUX
3 HE10 MPOLIECIB i (DYHKIIII MPOTITOM YChOTO XXUTTS JIIOAU-
Hu. Lle o3Hauae, 1110 JIToAMHA 31aTHA BECTU MOBHOLIIHHE i
Oe3IleuHe cTaTeBe KUTTSI, MOXe MaTH JiTel i caMOCTIHO
BUpILIYBaTU, MaTU ab0 HE MaTH iX, a IKIIO MaTu, TO KOJIU
i cKkibku. ChOrofHi MpOCTEXKYEThCS TEHIEHLisI A0 3HU-
JKEHHSI piBHS PEeTTPOAYKTUBHOTO 300poB’s1. KpiM HU3BKO-
ro cCyMapHOro koedilieHTa HapOmKyBaHOCTi, 3HUKEHHS
PiBHST pENPOAYKTUBHOIO 3M0POB’ST HAaCEJEHHSI 00yMOBJIE-
HO i 3pOCTaHHSIM OHKOJIOTIYHMX 3aXBOPIOBaHb.

3a ocTaHHIMU JaHUMH EBpPOMNENCHKOTO TOBApMCTBA
penpoaykroJorii Ta emo6piosnorii moaunu (ESHRE), B
Vkpaini Ha Oe3miinas crpaxaae 0au3bko 1 MJIH MOm-
pyxHix map, To6To 15-17% [1]. Lleit mokasHHMK B
NICHOCTI MOXe OYTH 111€ BULIIUM, OCKUIBKY 32 PE3YJIbTa-
TaMU COLIOJIOTIYHMX OMNUTYBaHb KiJIbKiCTh iCHYIOUMX
BUMNAAKIB OE3IIiAAsl CYTTEBO MEPEBUILYE UMCIO 3BEp-
HEHb 32 MEIUIHOIO JOITOMOTOIO 3 IIbOTO IIPUBO/LY.

VY Buganni «KepiBaunursa BOO3 1o mabopaTopHOMy
JTOCIiI;KEHHIO eSIKYIATY JIIOAWHU 1 B3aEMOIil criepMaTo-
301M1iB 3 LepBiKaTbHUM ciau3oM» (Cambridge University
Press, 1999 pik) 3anponoHoBaHi HACTYITHi HOPMAaTUBHi
MMOKa3HUKN (PEePTUIIHLHOTO eaKymsaTa [4]:

INTRODUCTION

Sustainable development of society in any country
both as a whole civilization depends on demo-
graphic indices and prospects of their develop-
ment, which, in turn, depend on reproductive
health. The problems of reproductive health and
longevity are risen to the rank of common to the
whole nation and reproductive health goes beyond
the purely medical issue now and is a nationwide,
inter-sectoral problem (Concept of the State
Program «Reproductive Health of the Nation
2006—2015») [1].

Modern trends in the treatment of cancer
include the use of complex and combined treat-
ment with sophisticated polymodal schemes.
Typically, you can not do without complications
after such treatment. Primarily affected reproduc-
tive function.

Today among cancer patients significant propor-
tion of reproductive age people, reasonably rely on
the high quality and duration of life. Appro-
ximately 15 % of patients with newly diagnosed
cancer — under the age of 55 years, of which about
26 % younger than 20 years. Many of these
patients are concerned about: a malignant disease
and its treatment will affect the future of paternity
[2, 3].

According to the WHO definition, a reproduc-
tive health reflects the state of the reproductive sys-
tem and related processes and functions through-
out life. This means that the person is able to con-
duct a complete and safe sex life can have children
and decide on his or her own, to have or not to
have them. Today there is observed a tendency to
reduce the reproductive health level. Besides low
total fertility rate, a decreased level of reproductive
health in population is stipulated, among other, by
an increased cancer incidence and prevalence.

According to the latest European Society of
Human  Reproduction and  Embryology
(ESHRE), in Ukraine infertility affects about 1
million couples that 15-17 %]1]. This figure may
in fact be even higher, since the results of opinion
polls the number of existing cases of infertility sig-
nificantly exceeds the number of requests for med-
ical help in this regard.

The publication «Guidelines WHO laboratory
research and human interaction ejaculate sperm
cervical mucus» (Cambridge University Press,
1999) offered the following standard rates fertile
ejaculate[4]:
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Ta6nauusa 1

HopmatueHi nokasHuku theptunbHoro eakynata (Cambridge University Press, 1999 pik)

Table 1

Regulatory indicators fertile ejaculate (Cambridge University Press, 1999)

Mokasuuk / indicator

3HayeHHs / value

06'em 2 mn i Ginblue
Volume 2 ml or more
pH 7,2 i 6inblue / 7.2 and more

KoHueHTpaLis cnepmarto3oigis
The concentration of sperm

20 MnH / Mn i Ginblue
20 million / ml or more

3aranbHa KinbKicTb criepMatosoinis
Total sperm count

40 M7H i Binblue
40 million or more

PyxnmsicTb Cnepmarosoisis

Sperm motility

50% a6o 6inblue pyxomux (kateropii A + B), a6o 25% abo Ginblue 3 NOCTynanbHUM PYXOM (kaTeropis A) npoTarom

60 xB nicng eskynsui

50 % or more mobile (categories A + B) or 25 % or more of the progressive movement (category A) within 60 minutes
after ejaculation

JXuUTTE3naTHICTb CNepmMarosoiais
Sperm viability

50% i GinbLue XuBux
50 % or more of living

KoHueHTpaLlis nenkoumTis
WBC

MeHwe 1 mnx / mn
Less than 1 million / ml

AntucnepmanbHi aHTuTIng
Antisperm antibodies

MeHuwe 50% cnepmato3oinis, acoujiioBaHux 3 ACAT, BusiBnenux metogamu MAR, abo imunnobeat
Less than 50 % of sperm associated with ACAT identified methods MAR, or imunnobeat

BOO3 nHe Hamae peKoMeHAAlliil II0A0 HOPMH KiJlb-
KOCTi CIIepMaTo30iliB 3 HOpMaJbHOIO MOP(QOJOTiEO,
BKa3ylouMd Ha Ty 0OCTaBUHY, 110 JOCTiIKEHHSI HOpMa-
TUBHUX 3HAYEHb CTIEPMATO30i/iB MPOJIOBXYIOThCS.

¥ 2010 poui Beecsithst Opranizaitiss OxopoHu 310poB'st
(BOO?3) BHeca HOBi 3MiHM Y pedepeHCHI 3HAaYeHHS T10-
Ka3HUKIiB eSIKYJISTY, 3SMiHUBIIN METOIUKY HOro 0OpOOKMU i
nociimkeHHs. B ocraHHbomy, S-myBunaHHi «WHO labo-
ratory manual for the examination and processing of
human semen», 3MiHeHi HOPMM KiJIbKOCTi i pyXJIMBOCTI
CIIepMAaTO30i/iB, KiJIbBKOCTi HOpMaJIbHUX (hOpM cIiepMa-
T03011iB. Tak, HaNpUKIIad, cKacoBaHa Kiaacuikalis pyx-
JINBUX CTIEPMIiB 3a TpyrnaMu a, b, ¢, d. 3amicTb IIbOTO PO~
MOHYEThCA Kiacudikallis criepMaTo30iliB 3 TIPOrpecuB-
HUM PYXOM, HEIIPOTPECUBHUM PYXOM i HEPYXOMUX.

Huxye HaBOOSITHCSI HOPMU MTOKA3HUKIB €SIKYJISTY, Bil-
MOBITHO 10 HOBITHIX pekoMeHaaliit BOO3 2010 poky[5]:

Ta6nuusa 2

WHO does not provide recommendations on the
norms quantity of sperm with normal morphology,
pointing to the fact that the study of sperm are
standard values until the stage of implementation.

In 2010, the World Health Organization (WHO)
has made a new change in the reference values of
gjaculate, changing the method of processing and
investigation. In the last Sedition «\WHO laboratory
manual for the examination and processing of
human semen», Changed the rules of the number
and mobility of sperm, the number of sperm normal
forms. For example, abolished the classification of
motile sperm: in group A, B, C, D. Instead, the pro-
posed classification of spermatozoa with progressive
movement, non-progressive movement and the vane.

Below are the norm semen parameters, accord-
ing to the latest WHO 2010[5]:

Hopmu nokasHukie eakynaty, BignoeigHo ao pekomenpaui BO03 2010 poky

Table 2

Standards of performance ejaculate, as recommended by the WHO in 2010

Mokasuuk / indicator

3HayeHHs / value

O6esr eskynaty, mn / the volume of ejaculate, ml
3aranbHa KinbkicTb cnepmaro3oinis, miH / the total number of spermatozoa, million

KoHueHTpauis cnepmaro3oigis, MiH B 1 mn / the concentration of spermatozoa, million in 1 ml

3aranbHa pyxnmBicTb criepMaro3oinis,% / total spermatozoa motility, %

Cnepmarto30iniB 3 NporpecuBHIM pyxom,% / spermatozoa with progressive movement, %

XutTeanatHictb, % / viability, %
Mopdonorisi: HopmanbHx dopm,% / morphology: normal forms, %

1,5 mn i Ginbwe / 1.5 ml and more
39 i 6inblue / 39 and over
15 i Ginblwe / 15 or more
40 i 6inblue / 40 and more
32 i 6inbLue / 32 and more
58 i 6inbiue / 58 and more
4i Ginblue / 4 and more
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CriepMaTtoreHes TpYBaE y JIOAWHU OJIM3bKO 12 TXKHIB i €
Oe3rnepepBHUM MPOLIECOM PerlliKallil Ta CKJIaJHOIO MepeT-
BOpeHHs HennpepeHIIiHOBaHNX TUTIIOITHIX CTOBOYPOBIX
KJIITUH Y BUCOKOIU(epeHIIiioBaHi pyxJIMBi TaIuIOiMHi KJTi-
tuHU. CriepMaTo30iay i criepMaTUay MaloTh raruioigHUR
(omuHapHUi1) Habip XpOMOCOM, YTBOPIOIOTHCS 3 AUILIOII -
HUX CIIEpMAaTOTOHIl, MeHIIT 3pinX (TUIT A) i OLTBIIT 3pimmx
(tun B) [6, 7]. Yepes Te, 1110 ioHi3yIoua pamiallisi He Ha-
CTiIbKM BUPaXEHO BIUIMBAE Ha CIIEPMATOrOHii Kjacy A
(cTOBOYpOBI KIIITUHM), BBAXKAETHCS, 1110 MMPOMEHEBE JIiKY-
BaHHSI TIOPIBHSIHO 3 XiMioTepami€lo Aa€ Oilblle 1IaHCIB Y
MepCHeKTUBI MaTU TUTHUHY. Y TOMY BUTIAIKY, KOJIU CTOBOY-
POBi KJIITMHY 3aJTUIIIMCS HEYIIKOIKEHUMHM, yepe3 60—
70 OHIB B eSIKYJISITI 3’SIBJSIIOTBCSI criepMaTo30inu. Benuki
(6impire 400 pam) mO3M ONMPOMIHEHHS, SIKi TIPOSIBIISIIOTHCS
TSDKKOIO0 (DOPMOIO ITPOMEHEBOI XBOPOOU, MOXKYTh IMOIIIKOI -
JKyBaTW i CIEpPMAaTOroHil Kiacy A, OfHaK Taki JO3W IS
JIIKyBaHHSI OHKOJIOTTYHMX XBOPUX HE 3aCTOCOBYIOTHCS [8].

3rinHo 3 maHWUMM JiTepaTypu, JIWIIE ITOJOBMHA YO-
JIOBIKiB i XXiHOK perpoIyKTUBHOIO BiKY OTPUMYIOTh
iH(opMallito Bif TikapiB Ha eTalli 1iarHOCTUKM Ta IUIaHy-
BaHHSI JIiKyBaHHSI TIPO MOXJIMBUIA pO3BUTOK O€3IUTiAas B
marioytTHpomy. Ilepemaua Takoi iHdopmarii Mmoxe OyTH
yCKJIaJHEHA y MaLliEHTIB MOJIOAIIOrO BiKYy i JHiTei, KOIu
0aTbKU MOXKYTbh 3aXUCTUTH X BiJl OOTOBOpPEHHS IIi€l Te-
mu. OcobuBe Miclie opsi 3 MOA0AaHHIM e(peKTiB MPo-
MEHEeBOI, XiMio-, iMyHOTepallil, HacJliaKiB pO3IIUPEHUX
XipypriyHUX BTpPydYaHb, TICUXOJOTIUHUX IPOOIEM, 3aB-
JlaHb COLiaJIbHOI peamanTallii 3aliMae BiTHOBJIEHHS peIl-
POAYKTUBHOI (DYHKIIii KOJIUIIIHBOTO OHKOJOTTYHOIO XBO-
poro. Y wmixHapoaHiii knacudikanii BOO3 mpuaun
Oe3ITiAas y YOIOBIKiB, BITYM3HSIHUX KJIacUPiKallisIX yo-
JIOBIYOTO O€3ILTiAIs, Oe3IUTiIS Y OHKOJIOTIYHUX XBOPUX,
dKi OTpUMYIOTH cHeludiyHy Tepamilo, OKpeMO He
BUIIIISIETBCS, MOXKE PO3IJISIIATUCS SIK «SITPOTeHHUH (hak-
TOp» ab0 «HaOyTe ypaxkeHHs s€40K» [1, 2].

YacTka 40JIOBiYOI HETUTIMHOCTI y3arajabHill KiJIBKOCTI
BUMNAAKIB HEIUIIIHOCTI, 3aJaHUMU Pi3HUX aBTOPIB, CcTa-
HoBUTb 40—50% [6, 9]. Ingd epeKTUBHOrO BUPILIEHHS
Mpo0JieM, MOB’A3aHUX i3PEMPOAYKTUBHUM 3I0POB’SIM,
HEOOXiMTHUI TTOIIYK HOBUX Ta BIPOBAIXKEHHS iBIOCKO-
HaJICHHS iCHYIOUMX JOITOMIXKHUX PEIIPOAYKTUBHUX TEX-
Hosoriit (JIPT).

ITPOMEHEBA TEPAIIIS I CIIEPMATOI'EHE3

ITpomenea Teparnis (ITT) — edhexTrBHUMIA 3aci0 JiKyBaH-
HSI 3JI0SIKICHUX HOBOYTBOPEHb Pi3HOI JIOKaTi3allii, a TAaKOX
JIIKyBaHHSI HEIMyXJIMHHUX 3aXBOproBaHb. BoHa 0a3yeThcst
Ha OioJIOTiUHIi Mii i0HI3yl0UOrO BUIIPOMIHIOBaHHS, SKa
3yMOBJICHA 3[JaTHICTIO BUKJIMKATU i0HI3aLil0 1 30yIKEHHS
aTOMiB Ta MOJIEKYJ CepedOBMILIA, 1 3aBASIKY JIAHLIIOTOBUM

Spermatogenesis takes a person about 12 weeks
and is a continuous process of replication and
complex transformation on diploid undifferentiat-
ed stem cells highly differentiated mobile haploid
cells. Spermatozoa and spermatids are haploid
(single) set of chromosomes are formed from
diploid spermatohonyy less mature (type A) and
more mature (type B) [6, 7]. Since ionizing radia-
tion is not as pronounced impact on class A sper-
matogonia (stem cells), is that radiation therapy
compared with chemotherapy gives more chances
in the future to have a child. In the case where the
stem cells remained intact through 60—70 days
appear in the ejaculate sperm. Large (more than
400 councils) dose, which show severe radiation
sickness, can damage and spermatogonia class, but
these doses for treatment of cancer patients do not
apply [8].

According to the literature, only half of the men
and women of reproductive age receive informa-
tion from physicians during diagnosis and treat-
ment planning of infertility may develop in the
future. Transmission of this information can be
difficult for patients and younger children when
parents have the right to protect them from dis-
cussing the topic. A special place along with over-
coming the effects of radiation, chemotherapy,
immunotherapy, surgery enhanced effects, psy-
chological problems, problems of social rehabilita-
tion takes restore reproductive function former
cancer patient. In international WHO classifica-
tion causes of infertility in men, national classifi-
cations of male infertility, infertility in cancer
patients receiving specific therapy, not allocated
separately, may be considered as «iatrogenic fac-
tor» or «acquired testicular lesions» [1, 2].

The proportion of male infertility in the total
number of infertility cases according to different
authors is 40—50 %6, 9]. To effectively address the
problems related to reproductive health, finding
new and required implementation and improve-
ment of existing assisted reproductive technology
(ART).

RADIOTHERAPY AND SPERMATOGENESIS

Radiotherapy(RT) — an effective method of vari-
ous localization malignant tumors treatment and
treatment of non-neoplastic diseases. It is based
on the biological effects of ionizing radiation,
which is caused by the ability to cause ionization
and excitation of atoms and molecules of the
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peaxkiisiM, peali3yeTbCs y BUIJISIAI CTPYKTYPHO-(DYHK-
LioHAJILHUX 1 MeTaboJIiYHuX 3MiH B opraHismi. Ha cyyac-
HOMY €eTalli 3aCTOCOBYIOThCSI Pi3Hi JXKepeiaa BUIIPOMiHIO-
BaHHS (peHTreHiBChbKe, raMMa-, 0eTa-, IKepeiaa BUCOKUX
eHepriit), siki 3a0e3mevyyoTbh MakKCUMaJlbHe TMOIJIMHAHHS
eHepril B MyXJIMHi 3aJlexKHO Bil NMIMOMHU PO3TalllyBaHHS
NaToJOriyHOro BorHuia. IlpyM peHTreHiBCbKOMY BUII-
POMiHIOBaHHI MaKCMMYyM TOTJIMHYTOI 03U 3HAXOIUThCS
Ha MOBEPXHi LIKipy JTIOAUHU, TOMY BOHA HAOIJIbIII iHTEH-
CHBHO OITPOMiHIOEThCS. B minOMHiI TKaHMH 103a 6e3repe-
PBHO i KpyTO craga€ i Ha rmouHi 10 cM cKi1amae BChOTO
20% npu Hanpysi reHepyBaHHs 200 kB.ITpu ramma-Bur-
POMiHIOBaHHI MaKCHMYyM IOIJIMHYTOI JO3U 3MIilllyEThCS
Ha rbuHy 0,5 ¢M Big MOBEpXHi LIKipH, 110 3MEHIIYE ii
OIIPOMiHEHHS, a Ha TTOnHI 10 cM 3amuImaeTbest 0JM3bKO
50% moBepXHEBOI 03U, 110 BiIHOCHO BHUILE, HiIX IpU
PEHTIeHiBCbKOMY BUITpOMiHIOBaHHi [10, 11].

PeHTreHiBCcbKe BUIIPOMiHIOBAHHSI — HaliKpalleBUBYE-
HUI 1 OIWH 3 TIepIIrx (PaKToPiB, PO STKUI CTAJIO BiTOMO,
1110 BiH IPSIMO BILIMBA€E Ha CIIEPMATOTeHE3 Y JIIOAMHMU.

3aranbHoBU3HaHO, 1o IIT y HU3BKUX H03ax MEHIIe
BIUIMBA€E Ha criepMaToreHes, Hix ximiorepamis [1, 12].
Axuo cToBOYpOBi KIITMHU TepMIHOT€HHOIO EITiTesito
HETTOLIKOIKeHi, To yepe3 60—70 1i0 B esIKyJIsTi 3 IBIIsI-
IOThCS CIIEPMATO301IMU.

ExcneprMeHTabHi AaHi CBig4aTh MpO HAMOLIbIIY YyT-
JINBICTh IO OMPOMIHEHHST TIPOITiPepyIOUNX CIIepMaTOrO-
Hilt, TpuyoMy 103U, MeHIie 3a 10 pan, He YMHSITh iCTOTHO-
IO BIUIMBY Ha KOHILIEHTpPALil0 CTaTeBUX KJIITUH Ta iX SIKiCHi
XapaKTepuCTUKU. IIpuUrHiYeHHs criepMaTOreHe3y CIoc-
TepiraeTbes Tpu Aii Oinbme 20 pan, a mo3u Bullle 75 pan
BUKJIMKAIOTh azoocrepmiio [13, 14]. Yum Oinblie oTpu-
MaHi J03M, TUM IOBUIbHiIlIE BiTHOBIOEThCS CiepMaTore-
Hes. [1pu no3i 6inbiie 300 pag MOLIKOMKEHHS 30epiraaucs
MOPOTITOM 5 POKiB i MOI/IM OYTU HE3BOPOTHUMMU, 1110 BKA3YE
Ha 3aru0esib CTOBOYPOBUX KJIITUH (CIIEPMATOrOHil A TUITY).
Dpaki1ioHyBaHHSI 103 30UIbIIYE 3aruOesib 3apOIKOBUX
KJITHH, 110 BimpisHse ix Bix comarnunux [6, 12, 15].

YmkomKyounii eeKT pamioTepartii 3aJIeKUTh Bil Cy-
MapHOI 03U OMTPOMIHEHHS i CTYIIeHSI 3piJIOCTi permpoIyK-
TUBHUX OPTraHiB Mali€HTIiB HA MOMEHT MOYaTKy JiKyBaH-
Ha. IIT npu3BoAUTH 10 BMHUKHEHHSI OE3IUIAAS Yy 4O-
JIOBiKiB, OCKIiJIbKY CTpaxkKAa€ TKaHWHA MepeIMiXypoBoi 3a-
JIo3u, a iHofi i seyok. [epmMiHaTUBHMIA eTTiTeNiit, 0COOIMBO
CIIepMAaTOTrOHil, Ha BiAMiHY Bif OUTBIIOCTI TKAHWUH IyXe
YyTJIMBUIA 10 OIIPOMiHEHHS. 110TO ypaskeHHSI BUSIBIISIETh-
Csl BXe€ TIiCJISl BiIHOCHO HM3bKOI aKTMBHOCTI, OTPUMAaHOL
MpU OJHOPA30BIli Teparlii, i 301JIbLIYETLCS 3a PaXyHOK KYy-
MYJISITUBHOTO e(DeKTy Tpy TOBTOPHUX BruMBax [16—18].

JucdyHKiiss Ta30BUX OpraHiB — HalvacTilleycKiaa-
HeHHs 1T, He Moxke MpoiTH Oe3CIiIHO AIsl PeNPOAYKTHB-

medium, and through a chain reaction, realized
in the form of structural and functional and
metabolic changes in the body. At present there
are different sources of radiation (X-ray, gamma,
beta, sources of high-energy), which provide
maximum energy absorption in tumor depth
depending on the location of the pathological
focus. In X-ray maximum absorbed dose on the
surface of human skin, so it is the most heavily
irradiated. Deep tissue dose continuously and
sharply decreases and at depth 10 cm is only 20 %
at a voltage of 200 kV generation. When gamma
radiation absorbed dose maximum shifts to a
depth 0,5 cm the surface of the skin, which
reduces uu irradiation and at depth 10 cm is
about 50 % of the surface dose is relatively higher
than the X-ray radiation [10, 11].

X-rays — the best studied and one of the first fac-
tors which it became known that it directly affects
spermatogenesis in humans.

It is recognized that the RT in low doses less
effect on spermatogenesis than chemotherapy |1,
12]. If stem cells germ cell epithelium intact,
then after 60—70 days appear in the ejaculate
sperm.

Experimental data indicate the most sensitivity to
exposure spermatogonia proliferating, with doses of
less than 10 councils do not have a significant effect
on the concentration of gametes and their qualita-
tive characteristics. Inhibition of spermatogenesis
observed in action over 20 councils, and doses above
75 councils cause azoospermia [13, 14]. The higher
the dose received, the slower restored spermatogen-
esis. At a dose of 300 rad injury kept for 5 years and
could be irreversible, indicating a loss of stem cells
(spermatogonia type A). Fractionation of dose
increases the loss of germ cells that distinguishes
them from somatic [6, 12, 15].

The damaging effect of radiation therapy
depends on the total radiation dose and maturity
of patients reproductive organs at the start of treat-
ment. RT leads to infertility in men as suffering
from prostate tissue, and sometimes testicular.
Germinal epithelium, especially spermatogonia,
unlike most tissues are very sensitive to radiation.
It»sdamage detected after relatively low activity
obtained after a single treatment, and increases
due to the cumulative effect of repeated impact
[16—18].

Dysfunction of the pelvic organs — the most
common complication of PAs can not pass unno-
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HUX opradiB moauHu [19, 20]. 3a ganumu aitepatypu [21,
22], HalBUIIMI MOKA3HUK PO3BUTKY (hePTUIBLHOCTI CITOC-
TEPITaEThCS Y XBOPUX Ha PaK sI€UYKa. 3a OCTaHHI 5 poKiB, 3a
JAaHMMM CBITOBOI CTaTMCTHUKM, 3aXBOPIOBAHICTh Ha pak
siedka 3pocia B cepenHboMy Ha 30%. ITpu6nusHo 90—95%
MEepBUHHUX IyXJIMH sI€YKa IIPUITafJa€ Ha TePMiHOTEHHI
(HeceMiHOMHI i ceMiHOMHI) myxjinHu, 5—10% — Ha He-
repMiHOTeHHi (JiefiairoMa, cepTojlioMa, roHago0JacTomMa
Ta iH.). Pak si€uka, sIK i KpUIITOPXi3M, TPOXM YacTillle BU-
HUKa€e y IpaBoMY s€UKy. IlepBHMHHI IyXJIMHUSEYKA B
1—2% Bumnaznxis goctoponHi. ITpuommsHo y 50% xBopux
B aHaMHe3i € BKa3iBKM Ha OAHO- a00 IBOCTOPOHHIN KPUII-
Topxi3M. [IepBUHHI TBOCTOPOHHI IMTyXJTMHU MOXYTh BUHU -
KaTH SIK CMHXPOHHO, TaK i METaXpOHHO, aJie, SIK IIPaBUJIO,
HaJiexaThb J10 OJHOIO TiCTOJOrIYHOro TUITY. I3 mepBUHHUX
MyXJIMH SIEUKA HaWJacTillle 3YCTpivyaeThcsl CeMiHOMa, 3
BTOpMHHUX — JiMpoma [23, 24].

o TernepilllHLOr0O MOMEHTY CTaHAAPTOM JIiKYBaHHS
ceminomu ctamii IIA/B € I1T. JIo3a ompoMiHeHHsI ITpu CTa-
nisix I1A i I1B cranoBuTtb npu6im3Ho 30 i 36 Ip BignosigHo.
ITonst onpomiHEHHST BKITIOYAIOTh B ce0e MapaaopTalibHi i
3MyXBUHHI JiM(paTUuHi By3au (1osne y opMi «XOKeiHoi
kmouk»). [Tpu cramii [1B 6iuHi Mexi 30H1 OITpOMiHEHHS
MOBMHHI po3TamoByBatucd Ha 1,0—1,5 cM narepanbHilie
ypaXkeHUX 3a04epEBUHHUX JTiMMaTUIHUX By31iB. [1pu BU-
KOPHMCTaHHi Takoro mimxoay Oe3pelienvBHA BVKWBAHICTb
ctaHoBUTb 92% tipu cramii 11A 1 90% — npu cranii 11B. 3a-
rajibHa BMKMBaHiCTHITPH LIboMy O1m3bKa 10 100% [10, 24].

Hig IIT Ha roHaau 3aBXIW Ma€ HEraTUBHUI e(eKT,
CTYIIiHb i BUPAXXEHICTh SIKOr0 3ajexXaTh Bid BiKy, CTaTi
i KymynaTuBHOI 1o3u. 3a januMu M. J. Rowley omHo-
pa3oBa MpoOMeHeBa Jisg Ha roHanu B 103i 4—8 Ip mpus-
BOAUTH OO TOTajJbHOI 3arvOesi crepMaTtuj i He3BO-
pOTHLOI azoocnepMii [56]. BigHoBIeHHs ciepMaTtore-
He3y crocTtepirajgocsdyepe3d 9—18 wmic. micaga om-
poMiHeHHs roHan B no3i MmeHme 1 Ip. [1pu mpomene-
BOMY HaBaHTaxkeHHi 2—3 Ip BiZHOBJIEHHs cIepMaTo-
reHesy BimoyBasiocs dyepe3 30 mic. Bkpait pinko micis
o3 Oinbire 4 [p cmepmaToreHe3 BiZTHOBIIOBAaBCS Yepes
5 pokiB i 6inbire [26, 27].

IlepeBuiienHs nopora y 4 Ip cynmpoBOIXKYETbCS TOB-
roTpuBajiolo azoocrnepmiero. OaHOYaCHO cHocTepira-
eTbes miguileHHs piBHs DCI i atpodis siedok [26].
IepmiHaTMBHI KJIITUHU sS€4YKa Yy Billi JO CTaTeBOIo
JIO3piBaHHS TaKOX OyxXe pamiouytnusi [28]. Pamiouyt-
JIMBICTh KJIITWMH Jleiaira mpsmo mnpomnopiiiiHa a03i
10HI3yIOUOIr0 BUIIPOMiHIOBAaHHSI 1 OOEpPHEHO IIPOIIOP-
1LiiiHa Biky, koiu rpoBoauthest JIT [28, 29].

Axmo IIT oTpuMye XJOMUMK y Billi 1O CTaTE€BOIO
Jo3piBaHHS B 1031 10 12 Ip (ppakiuioHOBaHO), TO BU3HA-
Yal0ThCS HOPMAJTbHI M Py poayKILii TecTocTepony. On-

ticed for reproductive organs [19, 20]. According
to the literature [21, 22] the highest rate of fertility
observed in patients with testicular cancer.Over the
past 5 years, according to world statistics, the inci-
dence of testicular cancer has increased on average
by 30 %. Approximately 90—95 % of primary tes-
ticular tumors account for germ cell tumors, 5—10
%- for nonherminogen. Testicular cancer as cryp-
torchidism, more often occurs in the right testicle.
Primary testicular tumor in 1—2 % of cases bilater-
al. Approximately 50 % of patients have a history
of instructions for single or bilateral cryp-
torchidism. Primary bilateral tumors may occur
simultaneously but usually belong to the same his-
tological type. Of primary tumors testicular semi-
noma often occurs with secondary — lym-
phoma(23, 24].

To date, the standard treatment for seminoma
stage I1A / B is PT. The dose of irradiation at stage
IIA and 11IB is approximately 30 and 36 Gr respec-
tively. Paul exposure include paraaortal and iliac
lymph nodes (in the form field «hockey stick»). In
stage IIB side the zone of exposure should be
located in 1,0—1,5 cmlateral retroperitoneal
lymph nodes affected. When using this approach
unrecedive survival rate is 92 % for stage 1A and
90 %- with stage 11B. Overall survival with close to
100 % [10, 24].

Action on RT gonads always has a negative
effect, extent and severity of which depends on the
age, sex and cumulative dose. According to
M.J.Rowley disposable radiation effects on the
gonads at a dose of 4—8 Gy leads to total destruc-
tion and irreversible azoospermia spermatids [25].
Recovery of spermatogenesis was observedby 9-18
months. gonads after irradiation at a dose of less
than 1 Gy. In the radiation exposure of 2—3 Gy
restore spermatogenesis occurred after 30 months.
Very rarely after doses over 4 Gy spermatogenesis
recovered after 5 years or more [26, 27].

Exceeding the threshold of 4 Gy accompanied
by long-term azoospermia. At the same time there
is increased levels of FSH and testicular atrophy
[26]. Testicular germ cell under the age of puberty
is also very radiosensitive [28]. Radiosensitivity
Leydig cells is directly proportional to the dose of
ionizing radiation and inversely proportional to
the age when held LT [28, 29].

If the RT gets boy under the age of puberty at a
dose of 12 Gy (fractionated), the figures deter-
mined by normal production of testosterone.
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Hak TiIBUIIEHA KOHLIEHTpAllis B IUIa3Mi JIIOTEIHi3yI0u0oro
ropmony (JIT') cBiguuTh Mpo Te, 10 KIiHIYHO MPOSIBIIS-
FOThCS TIOLLKO/IKEHHST TepMiHATUBHUX KJIITUH sieuka. Bci
XJIOIMYUKHU ¥ Billi 12—14 pokiB, skuMm nipoBoauian I1T ro-
JIOBHOT'O MO3KY IMPU TOCTPOMY JIiM(OOIaCTHOMY JIEHKO3i B
no3i 24 Ip, BiACTalOTh y CTaTeBOMY PO3BUTKY i iM He-
obximHa kopekirisg anaporeHamu [30, 31]. Bci xBopi Jo-
JIOBiYOI cTaTi y Billi ctaTeBoro no3piBaHHs mmicis [1T B go-
3ax >33 Ip MaroTh AebeKTH 103piBaHHS KIIiTHH Jleliaira, a
y 50% — BiACyTHI XMUTTE3ATHI criepMaTo3oinu [32, 33].

VY mamieHTiB 3 mMyxJIMHaAMHU s€dKa TmiagiadpparmManbHa
MpOMEHeBa Teparlisl 3aCTOCOBYETLCS IS ONPOMiHEHHS
3a04YePEBUHHUX JTiM(MaTUIHUX BY3JiB. BuKopucTaHHS
CydaCHUX METOIMK OINMPOMiHEHHS i 3aC00iB 3aXUCTy CTa-
BUTb 32 METY BiTHOBJICHHSI CIIEpMaTOTeHe3y He3aJeXHO
Bill 3aCTOCOBAHOI TIPOMEHEBOI TepareBTUYHOI 103U, 110
BiIOyBa€ThCs He paHille, HiX dyepe3 6 Mic. HaniiiHe ekpa-
HYBaHHSI SI€Y0K 3HAYHO ITOCIA0JIIOE X YpaXkKeHHSI IIPH OII-
pOMiHEHHI Ta3a, ajie po3cisiHa J03a (3a3BMYail OJM3BKO
2% Bin 3arajibHOI) 4acTO TEPEBUIILYE MOPIT MPUTHIYCHHS
criepmatoreHesy (0,5% Bin 3aranbHoi no3u) [22, 34, 35].

ITpu BUKOpUCTaHHI CydaCHUX 3aXUCHUX TEXHIYHUX TTPU-
CTpoiB sieuko oTpumye <50 MIp TIpu orpoMiHeHHi TTaXBUH-
HUX i KITyOOBUX JliM(paTUYHMX BY3JIiB TTpu ceMmiHoMi. Hes-
BaXKalouW Ha 3HAYHE 3HIDKEHHS CliepMaToreHe3yy OaraTh-
OX MAaLiEHTIB MPOTSATOM IMEPILIOTO POKY MiCJs JIIKyBaHHS, Y
OiMBIIOCTI 3 HUX (DePTUITBHICTD BiTHOBIIOETLCS IO TT0YaT-
KOBOI MIPOTATOM 2—3 POKiB MiC/ISI OMPOMiHEHHS. Y JIITHIX
XBOPUX 3 CEMiHOMOIO MPOLIEC BiTHOBJIEHHS YIOBiIbHEHU I
i MOKe OyTH HEITOBHUM. Y pa3i OpOMiHEHHSI TiJIbKY Hapa-
aopTajbHOI 30HM BiHOBJIEHHSI CIIepMaToreHe3y BidOy-
BA€ETHCS IIBUIIIE, SKIIO 034 OMPOMiHEHHSI ToHan Oysa
<20 mIp. OnpomineHHs1 roHan B no3i >8—10 Ip 3a3Buuait
MPU3BOANTH IO PO3BUTKY CTiliKoi azoocrepmii [36, 37].

3rimHo 3 BiTYM3HAHUMU gociimkeHHAMU A. B. Cakailo,
MNpsIMUIA BIUIMB OMPOMiHEHHS Ha SIEUKU CIOCTEpIiraan y
XBOPUX i3 TECTUKYJISIPHOIO iHTpaeriTeIialbHOK Heorliasi-
€10. He nuBnsturch Ha cyTTeBe miaBuileHH: piBHs JIT'y Ta-
KUX MALi€EHTIB, aBTOP CTBEPIKYE, 1110 HEraTUBHUI BILIMB
MMPOMEHEBOI Tepartii Ha TOPMOHAJIbHY (PYHKIIIIO SIEYKa €
000pOTHUM TIpU cyMapHilt BorHuiieBiit 1o3i (CB/) mo 30
Ip [19]. ABTOp BCTAaHOBUB, 110 YYTJIMBICTh FEPMiHOI€HHO-
IO eIiTesIito A0 i0Hi3yI0YOro BUIIPOMIHIOBAHHSI € HA/I3BU-
yaitHo BHUcoKo10 [19]. I1oBHicTIO 30€perTi 310pOBE SIEUKO
BiJl PO3CiSTHOI pajiallii Imif 4yac OMpOMiHEHHS 3a04€pPEeBUH-
HUX, a OCOOJIMBO MaXBUHHO-3MYyXBUHHUX JIiM(DOBY3JIiB HE
BHaJoCs, OCKiIBbKU 1,25—2% Bi 3arajibHOi 103U OIPOMi-
HEHHS 3aBXIU MOTPAILISI0O Ha KOHTpajaTepajibHe SEYKO
[19, 39]. 3a ganumu [25, 38],micast mpoMeHeBOl Teparii
XBOPI 3aJIMIIAIOTHECS 3 HOPMATIbHUMM ITOKAa3HUKAMU CIIep-
MOrpaMu J0 TUXIIip, TOKU 3piJli TepMiHOT€HHi KJIiTUHU

However, increased plasma concentrations of
luteinizing hormone (LH) indicates that clinically
manifest germinal cell testicular damage. All boys
aged 12—14 years who underwent RT brain in
acute lymphoblastic leukemia in doses of 24 Gy,
lagging in sexual development and they need cor-
rection androgens [30, 31]. All patients aged males
after puberty PA doses >33 Gy defective matura-
tion of Leydig cells and 50 %- there are no viable
sperm [32, 33].

Patients with tumors of the testes subdiaphrag-
matic radiation therapy used for exposure
retroperitoneal lymph nodes. Using modern tech-
niques of exposure and protection aims to restore
spermatogenesis regardless of the applied radiation
therapeutic dose, which is not earlier than 6
months. Reliable screening testicular lesions sig-
nificantly reduces their pelvic irradiation, but scat-
tered dose (usually about 2 % of the total) often
exceeds threshold inhibition of spermatogenesis
(0.5 % of dose) [22, 34, 35].

With the use of modern technical devices pro-
tecting the testis gets < 50 mGy irradiation
inguinal-iliac lymph nodes in seminoma. Despite
the significant decrease in spermatogenesis in
many patients during the first year after treatment,
most of them restored fertility to the initial 2—3
years after exposure. In elderly patients with semi-
noma slow recovery process and may be incom-
plete. If the exposure zone only paraaortal restore
spermatogenesis is faster if the gonad dose was <
20 mGy. Radiation dose to the gonads >8—10 Gy
usually leads to the development of sustainable
azoospermia [36, 37].

According to domestic research Sakai A. direct
effect of radiation on the testis observed in
patients with testicular intraepithelial neoplasia.
Despite the significant increase of LH in these
patients, the author argues that the negative
effect of radiation therapy for testicular hormon-
al function is reversible with ODS 30 Gy [19].
The author found that germ cell epithelium sen-
sitivity to ionizing radiation is extremely high
[19]. Fully maintain a healthy testis from scat-
tered radiation during retroperitoneal exposure
and especially inguinal-iliac lymph nodes failed
because 1.25—2 % of the total dose always fall on
the contralateral testis [19, 39]. According to
[25, 38] after radiotherapy patients remain with
normal semen parameters as long as mature
germ cells continue to divide. Then comes com-
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MPONOBXYIOTh AimuTHCs. TTicast 1IbOro HacTa€ MoBHaA CTe-
PUWIBHICTB a00 CyO(epTUIIbHICTLCTPOKOM Ha 12—24 Mmic.

YacTo nnpoMeHeBa Tepallis IIpU pakKy siEdka He Mpo-
BOAUTHCS 4Yepe3 BUCOKY YYTIMBICTH OO XiMioTeparrii
[39, 40].

He MeHII BaXXIMBUM NWTAaHHSIM € BUHUKHEHHS (ep-
tabHOCTI Tipn [T 3mogkicHux miMdpom. 3nosKicHi
JniMpomu — giMporpanyiaomaTos (JII'M) i HeXOKKiHCHKI
JiMmpomu (HXJT) — € moTeHLIHO BWJIIKOBHUMU i0Hi3Y10-
YO0 pajialliel0 HOBOYTBOPEHHSIMU BHACJIiJOK BHUCOKOI
pamiovyTAMBOCTI TpaHCHOPMOBAHMX JIIM(MOITHNX KITITHH.
Tak, g kititiH niMdoinHoro roxomkeHHs D0 1exuTs B
oonacti 0,5 Ip. B maHuii yac BCTaHOBJIEHO, 1O SIK MPU
JII'M, tak i npu HXJI, myxinmHHO1 TpaHcgopMallii 3a3Hae
B-nimdorut. KpiM Toro, niMm@oinHi myxIMHM XapaKTepu-
3YI0ThCS BimHOCHO mBUAKUM pocTtoMm. st HXJI yac nmon-
BOEHHS 1X 00csary 3HaxoauTbcs B Mexkax 20-40 gHiB
(Memiana 25 nHiB), a 1 gimdomu XomxkkiHa — 30-70 qHiB
(memiana 50 nHiB). Bee 116 00yMOBITIOE XOpOIIINit Ge3rmoce-
penHili TPOTUITYXJIMHHUM edeKT i0Hi3yto4oi pafialiii, Xo-
ya € MOXJIMBICTh MPUCKOPEHOI PEeNOMyJIsLii3I0sSKICHIX
KJITUH, B TEPIILy Yepry, Y XBOPUX 3 HECIPUSITINBUMU
MPOTHOCTUYHUMU (haKTOpaMU, 1110 CIIPUSIE BUHUKHEHHIO
MEPBUHHOI PE3UCTEHTHOCTI i paHHBOTO PELIMAMBY, OCO0-
quBo, nipu HXJI BUCOKOro cTyrneHs 3/10sKiCHOCTi. Y
3B’SI3KY 3 LIMM BMIIAEThCSI BUIIPABAAHOIO iHTEHCUiKaLIist
KypCy IIPOMEHEBOTIO JIiIKYBaHHSI 3 JOIIOMOTOO IIPHUCKOpe-
HOTO MYJIBTU(MpaKIiOHyBaHHS 103U pamialii [41, 42].

B octaHHi poku 3HaYHO YCKJIQTHUINCS i CTAJIM OiTBIIT
Pi3BHOMAHITHUMM pajialliliHi TOJISI MpU ONPOMiHEHHI
XBOpMX Ha 3JI0AKIiCHI JiMMOMH. YIBIIEHHS IIPO ONTU-
MaJIbHy CyMapHy ocepeakoBaHy o3y mpu JII'M npemno
3MIHWJIKUCSI 32 OCTaHHIO YBEPTh CTOJITTS. BijblIicTiO
HeHTpiB €Bponu i ITiBHiYHOT AMEpUKU NPUIHSTO, 11O
OpU NPOBEJACHHI TiJIbKA IPOMEHEBOI Tepallil IJ1sl ypaxKe-
Hux 30H 20 Ip 3ab6e3neuye 50% nokaabHUII KOHTPOJIb,
30 Ip — 90%, 36 Ip — 95% i 40 Ip — 95% nokanabHOrO
KOHTPOJII0 MyXJIMHU. 151 CyOKIiHIYHUX 30H ypaXkKeHHS
90% nokanbHOrO KOHTpOJIO 3abe3neuye Bxe 20 Ip, a
95% — 30 Ip. dung nyxnauHHUX JiMGOBY3JIiB>5 CM B
niaMeTpi OiJbLIICTh HEHTPIiB BUKOPUCTOBYIOTh K i
paniiie 40—44 Ip [43, 44].

I1pn nmpodinakTMIHOMY OIPOMiHEHHI JIETeHb, Ceplls,
MeYiHK1 peKOMEHIYEThCS BianoBiaHo 15—17, 15122—24
Ip. PexoMeHnmoBaHi pa3oBi 103u Ha JiM(OBY3IU TIpU
3BMYaiiHOMY (pakiioHyBaHHi ckiagaioth 1,5—1,8 Ip,
Ha cepue — 1,5 Ip, na nereni — 0,75—1,5 Ip, HA MediHKY
— 1-1,5Ip [44].

CyuacHi MeToau Tepariii J03BOJISIIOTh JOCATTU MOBHOIL
peMicii Ha paHHIX CTalisIX 3aXBOPIOBAHHS OLIbII HiX Yy
80% Bumnanxis. OnHaK MpoodJeMy BAHMKHEHHS Bifmajie-

plete sterility or subfertylity period of 12—24
months.

Often radiation therapy for testicular cancer is
not carried out due to the high sensitivity to
chemotherapy [39, 40].

An equally important issue is the emergence of
fertility at RT malignant lymphomas. Malignant
lymphoma — non-Hodgkin lymphoma and LGM
(NHL) — are potentially curable by ionizing radi-
ation due to the high radiosensitivity of tumors
transformed lymphoid cells. Thus, for cells of lym-
phoid origin DO is in the region of 0.5 Gy. It is now
established that as at the foundry, and in the NHL
tumor undergoes transformation of B-lympho-
cytes. In addition, lymphoid tumors are character-
ized by relatively rapid growth. NHL for a dou-
bling of the amount within 20-40 days (median 25
days), and for Hodgkin»s lymphoma — 30-70 days
(median 50 days). All this makes a good direct
antitumor effect of ionizing radiation, although
there is the possibility of accelerated repopulation
malignant cells, especially in patients with poor
prognostic factors that contributes to early primary
resistance and relapse, especially in the NHL high
degree of malignancy. In this regard the intensifi-
cation seems justifiable course of radiation treat-
ment with accelerated multifraction doses of radi-
ation [41, 42].

In recent years, much more complex and
become more diverse field of radiation during irra-
diation of patients with malignant lymphoma. The
concept of optimal total dose localized at LGM
little changed over the past quarter century. The
majority of centers in Europe and North America
decided that only during radiation therapy to the
affected areas on 20 Gy provides 50 % of local
control, 30 Gy- 90 %, 36 Gy- 95 % and 40 %- 95
% local control of the tumor. For areas subclinical
lesions 90 % local control provides for 20 Gy, and
95 %- 30 Gy. For malignant lymph nodes> 5 cm
diameter majority of centers use still 40—44 Gy
[43, 44].

In prophylactic irradiation of the lungs, heart,
liver recommended under 15—17 Gy, 15 Gy and
22-24 Gy. Recommended single dose fractiona-
tion during normal lymph nodes up 1.5—1.8 Gy to
the heart — 1.5 Gy to the lungs — 0,75—1,5 Gy to
the liver — 1—1,5 Gy [44].

Current therapies can achieve complete remis-
sion in the early stages of the disease by more than
80 % of cases. However, the emergence of the
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HUX HACJiJKiB JIIKyBaHHS BilirpaloTb OCHOBHY POJIb Ce-
pen (GakTopiB, SKi HEraTMBHO BIUIMBAIOTb Ha SIKiCTb
KUTTH [45].

3a JaHUMM JIiTepaTypH, 1€ A0 JiKyBaHHs 10 28% 4o-
JIoBiKiB, xBopux Ha HXJI, MatoTh nopylileHuit criepmMaTo-
reHe3, 3MEHIIEHHS KiJIbKOCTi ClIEPMU i 3HWXKEHHS PyXJIr-
BOCTi criepMaTo30imiB [41], a mpy HasIBHOCTI CUMIITOMIB
iHTOKCHKALIil 1i mopylIeHHs BusBieHi y 60% 40JoBiKiB
[46]. IMOBipHICTh PO3BMTKY OE3ILTIISA CTajla OJHIEI0 3
MNPUYXH BiIMOBH Bill TPETHOIO €TaIly paauKalbHOI MPO-
MeHeBoi Teparii. OmpoMiHeHHS 3a MeXaMHM Ta3za He
30iJIbIIIYE PU3UK cTepuabHOCTI. OnHak, 3a jaHumu [47],
MOKa3aHo, 110 Y YOJI0BIKiB, sIKi BUJTiKyBaiucs Big JITM, y
26% BUManKiB BUHUKAIOTh IPOOJIEMU 3 epeKliero i
SIKICTIO Oprasmy, IO Y CBOIO Yepry HpU3BOIUTH 10
oesmninag. Bimomo, 110 BimHOBJIEHHS cCIiepMaTOTreHE3y
nicyist Hu3bpKoa030Boi (0,7 Ip) mpoMeHeBoi Tepartii 3 Tpu-
Boxy HXJI BindyBaetbcs uepes 12—24 micaui [48, 49].

V jneskux npoTokoJiax JiKyBaHHSI 3 Ilepecagkolo
KiCTKOBOTO MO3KY BMKOPHCTOBYETHCSI TOTaJbHE OIl-
poMiHeHHs, (epTWibHa (QYHKILSA B LIbOMY BUMAAKY
BimHOBIIOETHCS He Oible HiX y 35% xBopux [47, 48].

HudepenuirtoBannii paxk mmrononioHoi 3amo3u (PIL3)
Y MOJIOIUX IOPOCIMX MA€ XOPOIIUIA ITPOrHO3 3 JOBrOCTPO-
KOBMM BIDKMBaHHSM. JliTepaTypHi JaHi BKa3ylOTb, IO
panioitonrepanist (PIT) npu PII3 mMoxe mpu3BOIUTU 10
TPaH3UTOPHUX MTOPYyIIeHb (pyHKIIIT ToHax [ 14]. [TpoMeHeBa
J03a, abcopOoBaHa TECTUKYJIAMHU ITiCJIsI OMHOPA30BOTo a0-
JIALIIAHOTO KypCy, 3HaYHO HIDKYE 103U, 1O TTPU3BOIUTH 10
MOCTIHOIO MOIIKOMKEHHSI TepMiHATUBHOIO EINiTeNilo, i
pU3MK Oe3IUTiAs Yy TaKUX MaLi€HTIB MiHiManbHuid. TTicas
MPOBEJIECHHS MOBTOPHUX KYPCiB Teparlii 3 MPUBOIY PeLIM-
By ab0O MeTacTa3iB pU3WK MOPYLIEHHS (DYHKIIi roHa
3poctae [17]. Hebarato naHux € 111010 103U, NOIJIMHEHOI
roHamaMu, Tricyg 3actocyBaHHs '1 mas mikysanns PII3.
[To6GiuHi edexTn micaa omnpoMmiHeHHsS 0e3MmocepeaHbO
TOB’s13aHi 3 KyMYJISTUBHOIO 103010, ITONJIMHEHOIO TOHa/1a-
MU, SIKY BaXKKO OL[iHUTH micist 6araTopa3oBux KypciB PIT.
Meniana cykyrHoi mo3u ', maHa marieHTaM B JOCITiIKEH-
Hsx [9], cranoBuna 3,7 I'bk (Bin 1,1 no 53,4 I'bk).

ITicas BBeneHHS pagioaKTUBHOIO Oy B OpTraHi3M JxKe-
pelaMu OIPOMIHEHHSI TOHAI € KpOB, CEUOBUI MiXyp,
KUIIKIiBHYK i 10om1aTKoBO '*'1, CKOHIIEHTPOBaHMiA B OCEpe-
Kax MeTacTaTUYHOIO YpaxkeHHsI HefaneKo Bia roHan. [1or-
JIMHEHa TOHaJaMW pajialliifHa 1o3a IIicJIs OpaJbHOIO
npuiiomy "'l y gopociaux B cTaHi eyTMpO3y CTAaHOBUTh
0,086 cIp / 37 MBk. Ilix yac jiKyBaHHS IALIiEHTIB 3 Me-
tactazamu PIL3, Konu BoHM 1TepeOyBarOTh Y CTaHi TiMoTH-
po3y, BiI3HAYAETHCS 3HWXKEHHS KJIipeHCy Homumy, 1o
MPU3BOIUTH A0 OiNIbII TPMBAJIOrO padialliiHOro BriuBy. B
JJaHOMY BUMAAKy pajialliiiHa [103a Ha TECTUKYJIM BUILA

problem long-term effects of treatment play a
major role among the factors that affect the quali-
ty of life [45].

According to the literature, before treatment to
28 % of men NHL patients have impaired sper-
matogenesis, reduction of sperm and reduced
sperm motility [41], and in the presence of symp-
toms of intoxication these violations detected in 60
% of men [46]. The likelihood of infertility have
contributed to the failure of the radical radiother-
apy third stage. Radiation outside the pelvis does
not increase the risk of sterility. However, accord-
ing to [47] showed that men who recovered from
the foundry, in 26 % of cases there are problems
with erection and orgasm quality, which in turn
leads to infertility. It is known that the recovery of
spermatogenesis low-after (0.7 Gy) radiation ther-
apy for NHL is 12—24 months [48, 49].

Some protocols for the treatment of bone mar-
row transplant using a total exposure fertile func-
tion in this case is reduced by no more than 35 %
of patients [47, 48].

Differentiated thyroid cancer (TC) in young
adults has a good prognosis with long-term sur-
vival. Published data indicate that Radioiodine
therapy (RIT) in thyroid cancer may cause tran-
sient dysfunction gonads [14]. Radiation dose
absorbed testicles after a single ablative rate, much
lower doses, resulting in permanent damage to the
germinal epithelium, the risk of infertility in these
patients is minimal. After repeated courses of ther-
apy for recurrence or metastasis risk increases
gonadal dysfunction [17]. Few data are on the dose
absorbed by the gonads, after using "' treatment
of thyroid cancer. Side effects after exposure
directly related to the cumulative dose absorbed by
the gonads, which is difficult to assess after multi-
ple courses of RIT. The median total dose of "'I,
patients in this study [9] was 3.7 GBq (from 1.1 to
53.4 GBq).

After the introduction of radioactive iodine
gonads radiation source is blood, bladder, intes-
tines and additionally "'I, concentrated in the
cells of metastatic lesions near the gonads.
Gonadal radiation dose absorbed after oral
administration in adults 'l able eutiroza is 0.086
¢Gy / 37 MBq. During treatment of patients with
metastatic thyroid cancer when they are in a state
hipotiroza, a decline in clearance iodide, leading
to more prolonged exposure. In this case, the
radiation dose to the testicles higher (0.5—1.5

53 ®



ornsaaosi CTATTI

ISSN 2304-8336. Ipobnemu pagiauiitHol Mequumky Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2016. Bun. 21.

(0,5—1,5 pam) [50]. Takum YMHOM, palioaKTUBHA KyMYJIsI-
THBHA 033 Ha TECTUKY/IM, SIKa MPH OTHOPA30Biil CTaH-
nmaptHiit 703i B 3,7 I'bk *'I cranosuts 50—150 cIp, ripu Ga-
raTopasoBili Teparlii 200 BeIuKiii OMHOPa30Bilt aKTUBHOCTI
MO2Ke ITPU3BOINTH 0 CEPUO3HUX MOIIKOMKEHb TECTUKYL.

Bucokongo3oBa mpomeHeBa Teparisl, 110 OXOILIIOE
JUISIHKY Ta3y — OJMH 3 KOMIIOHEHTIB y JIiKyBaHHi paKy
MepeIMiXypoBoi 3a71031, MPSIMOI KUILIKK, CEYOBOT0 MiXy-
pa i crareBoro wieHa. HaliBulli po3scisiHi 10o3u 3agikco-
BaHi MMPY OMPOMiHEHHi XBOPUX 3 MyXJIMHAMMU (Pi3HUMM 3a
MOP@OJIOTIYHOIO OyI0BOIO) TIPSIMOI KMIIIKA, V 3B SI3KY 3
YUM 1Ii Dal[iEHTU MOXKYTh OYTU BiTHECEHI IO IPYIU 3 BU-
COKMM PU3UKOM HE3BOPOTHOTO MOIIKOMKEHHS CIIepMa-
ToreHesy. /1o YMHHMKIB, 1110 BIJINBAIOTh HA OiJIbIII IIBU/I-
Ke i TOBHE BiJHOBJIEHHSI CIEpMAaTOreHe3y, BiIHOCSIThCS
MOJIOAWI BiK i XOPOIIIi SIKiCHi XapaKTepUCTUKU CriepMa-
TO301/IiB A0 MOYATKY CIleliaai30BaHOro JikyBaHHs [S1].

Crin 3a3HaYMTH, IO TTOPYIIECHHS CIIEPMATOIeHE3Y MO-
KYTb BUHUKATU SIK IIPUHANpPaBICHOMY, TaK i pO3CisIHOMY
OIIPOMiHEHHi TKAaHWH,III0 BUXOIUTD BiJl TOPYIIEHUX MyX-
JIMHHUM TIpoliecoM 30H.Hanpukiam, mpu onpoMiHEHHi
HagmiadparMaabHOI OiISHKMA00 YepeBHOI MOPOXHUHU
MpOMEHEBe HaBaHTAaXEHHS Ha TOHAIM MOXKEIOCITraTh
0,1% cymapHoi no3u [52] i 1—-2% 1nipu onpomiHeHHi Ma-
Jioro ta3a [18]. MopdoJioriyHi mopyeHHs i 3MiHU KOH-
LEHTpallii cCIepMaTO30idiB BUSBIISIOTHCS IIPU OJHOPA30-
BOMY oIipoMiHeHHi roHan B mo3i meH1e 0,1 Ip. [1pm rmpo-
MeHeBOMY HaBaHTaxkKeHHi 2—3 Ip criocTepiraeTbcst 3HaU-
He 3HMKEHHS YMCJIa CIIEPMATOIIUTIB 1 criepMaTu,.

XIMIOTEPAIIIA

I CIIEPMATOI'EHE3

3 moyaTKoM e€py KOMOIHOBaHOI XiMioTeparlii HayKOBi
poOOTH B IaHill ranay3i He BTpayalu CBO€ET aKTyaJIbHOCTI,
BUKJIMKAIOYM iHTepec 6araTbox (paxiBIiB. 3aBOSIKN 1IHO-
My TOHAJIOTOKCUYHI edeKTU OaraTbox LMTOCTATUYHUX
TpernapariB y>Ke BilIoMi, TOMi SIK IesiKi 10Ci BUBYAIOTHCS.
Ho nocaigkeHUX MOXKHA BigHECTW iHTriOGITOpU Mpo-
TeiHKiHa3, 110 HaOyJIM IIMPOKOIro MOLIMPEHHS B
KOMOIHOBaHMX MPOTUITYXJIMHHUX MPOTOKOJIaX.

[301b0BaHMIA BIJIUB iHTIOITOPiB MPOTEIHKiIHA3 HA PEIl-
POAYKTUBHY (DYHKIIiIO MiITITKIB i JOPOCAUX MPAKTUYHO
He BUBYeHMU. HeuncneHHi nmyOJikalii OqMHUYHUX BU-
MaaKiB HE B 3M03i 00’ EKTUBHO BiZ0Opa3nTH iX BiggajaeHi
edekTr Ha criepMaToreHe3. biibin Toro, B paMkax Mo-
HoTepamnii iX BUKOPUCTAHHS BKpail 3ByXeHE, 110 MeB-
HOIO MipOIO YCKJIaAHIOE BUBYEHHSI.

Cepen pi3HOMAaHITTSI 3aCTOCOBYBAaHUX ILIMTOCTaTHKIB
OKPEMO MOXHA BUIITUTH TPy aTKUTYIOUMX MTPErapariB
(AIT), B TOMY 4yMcli TpenapartiB MiaTuHU. JloBeaeHo, 1110
ATl xapakTepu3yrTbCs HAMCUIBHILLIMM TOHAAOTOKCUY-

councils) [50] . Thus, the radioactive cumulative
dose testicles during a single standard dose of 3.7
GBq "' 50—150 c¢Gy is that with repeated treat-
ment or a large one-time activity can lead to seri-
ous damage to testicles.

High dozes radiotherapy, covering the area of
the pelvis — a component in the treatment of
prostate cancer, rectum, bladder and penis. The
highest recorded scattered dose irradiation of
patients with tumors (different morphological
structure) rectum, and therefore these patients
can be assigned to a group at high risk of irre-
versible damage to spermatogenesis. Factors
affecting more rapid and complete recovery of
spermatogenesis include young age and good
quality sperm characteristics before the special-
ized treatment [51].

It should be noted that impaired spermatogene-
sis may occur when directed and diffuse irradiation
of tissue that comes from the process of tumor
affected areas. For example, irradiation subdi-
aphragmatic area or abdominal radiation exposure
to the gonads can be up to 0.1 % of the total dose
[52] and 1-2 % of pelvic irradiation [18].
Morphological disorders and changes in the con-
centration of sperm found in a single gonad irradi-
ation at a dose of less than 0.1 Gy. In the radiation
exposure of 2—3 Gy there is a significant reduction
in the number spermatocites and spermatids.

CHEMOTHERAPY

AND SPERMATOGENESIS

Since the beginning of the era of combination
chemotherapy scientific work in this area did not
lose its relevance, causing concern to many
experts. This gonadotoxical effects of many cyto-
toxic drugs already known, while some are still
being studied. By studied include inhibitors of pro-
tein kinases that are widespread in combined anti-
cancer protocols.

An isolated protein kinase inhibitors effect on
reproductive function adolescents and adults is
almost not studied. A few individual cases publica-
tion is not able to objectively reflect their long-
term effects on spermatogenesis. Moreover, under
monotherapy use extremely narrowed, which to
some extent makes it difficult to study.

Among the variety of cytotoxic drugs used indi-
vidually can select a group alkylating drugs
(AP),including platinum drugs. Proved that AP
characterized strongest honadotoxic effect. AP
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HuM edekTom. Brimus Al Ha KJTITUHU peati3yeTbCs TPb-
oMa usgxamu. Insx nepiumii: ankinu AIT mpueaHyOThb-
cs 1o ocHoBu JIHK. B mpoueci penapaliii BigOyBa€eTbCs
¢parmenTauisa JHK. Ipu upomy AIl mopyurytoTh cuH-
te3 JIHK i tpanckpunuito PHK 3i 3minoro JJTHK-mar-
puui. Ipyrum MexaHizmoM € iHaykiis AT moikomkeHb
JHK 3a paxyHOK yTBOpPEHHSsI ITONEpeUYHUX MICTKiB abo
3IMBOK MixX aromamu Mojekyau JHK. 3a gormomoroio
AIl nBi migcTaBu 3B’S13yI0ThCSl OAHA 3 OAHOIO. BuHUKII
3IIMBAaHHS TMEPelIKOIKaTh po30ixxHocTi HUTOK JTHK
OpU CUHTE31 a00 TpaHCKpuMLii. MexaHi3M TpeTiii- iHay-
KyBaHHSI HEKOMILIEMEHTApHOIO CHapIOBaHHSI HYKJIEO-
TUIB, 1110 BUKJIUKAE MOCTiliHI MyTauii [42, 53].

Bnepiue BB AIT Ha penpoayKTUBHY CUCTEMY OMKU-
caHo y 1948 p., mi3Hile, B 3B’I3Ky 3 IIUPOKHUM 3aCTOCY-
BaHHSIM B oHKoJorii [54], edextu All mono depTuiib-
HOCTi JOKJaAHO BUBYaNMcs. B maHuit yac HaKOMHUUYEHO
Oe3IygaHnX PO BIUIUB LIUTOCTATUYHUX IIpeIapaTiB Ha
¢epTrnbHICTD (TA0MI. 3).

Jlerko mpoHukaioun B TKaHuHy seuyka, AIl 3gatHi
MOIIKOKYBAaTU (DYHKIIII0 T€PMiHATUBHOIO EMiTesii0
[21].

3arexXHo Bifg KyMyasITUBHOI 1031 All adbo koMOiHairii
AlIl 3 iHIIMMU LUTOCTATUYHMMM areHTaMu B cCXemax
JIiIKyBaHHSI BUPAXXEHICTh TOHAJOTOKCUYHOCTI MOKe OyTH
pi3Ha.

Vxe B 103i 600 mMr/m? mukiodocdamin 3gaTHmil 6110~
KyBaTH cliepMaToreHe3 y oiibirocTi nauieHTiB. [1pu mo-
JablIOMYy 30iIbIIEHHI 103U, MpenapaT iHAyKye TpuBa-
Jly, 4YacTile HeoOOpOoTHY, azoocrnepmiio y 68—95%
MNali€HTIB CTApIIOro BiKY i BUKJIMKAE MOPYIIEHHS CIep-
MaroreHesy y noHaa 30% IiUIiTKiB y mpemnyoepTaTHUI
nepion [42]. TloeagHaHHST XJIOpPMETHMHY (MycTapreH) i
npokapOasuHy iHAYKYE TpUBay a300CHEPMi0 OibLil
HiX y 85% BUJIiKyBaHUX YOJIOBIKiB [12, 54].

OcobnuBy ponb All 3aitmMatoTh y Teparii JimM¢oMu
XomxkiHa (JIX). ITicnia cxemu VEBEP (eTtomosun,
enipy0OilMH, OJieoMiuMH, LUKIodocdamin, NpeaHizo-
JIOH) OOOpOTHE IIOPYIIEHHSI CIIepMaTOreHe3y CIOoC-
Tepirajaocs y NoJoBUHU MauieHTiB [53]. TTicns nikyBaHHS
3a cxeMoto MOPP/ABVD a3oocrnepmisi BcTaHOBJIEHA Y
90% BuWIIKyBaHMX 4YOJIOBIKiB, MPUYOMY BiIHOBJICHHS
crepMaToreHe3y BiIMiY€HO MEHII HiX Y TPETUHM IOB-
TOPHO 0OCTexKeHUX malieHTiB. CyJacHi MpOTUMYXJIMHHI
CXEMMU Tepallil BUSIBJISIIOTbCSI HE MEHIII TOHAJIOTOKCHUYHI.
Hampukian, micist JikyBaHHsSI 3a cxemoio BEACOPP-
base (BEACOPP-6a30Buii, BEACOPP-21) azoocnepmist
BinzHaueHa y 93% mnauienTis, a miciis BEACOPP-esc —y
87% |46, 53, 54, 59].

OCHOBHUMU IIOKa3aHHSIMU OO IPOBEACHHS BHUCOKO-
J030BO1 XimioTepamii Opyroi JiHil BU3HaHI NEPIINIA

Impact on cells implemented in three ways. Path
One: AP alkyl join the DNA bases. During the
repair of DNA fragmentation occurs. This AP vio-
lates DNA synthesis and transcription of RNA
from DNA template change. The second mecha-
nism is the AP induction of DNA damage due to
formation of cross bridges or crosslinks between
the atoms of the DNA molecule. By AP help two
grounds are connected with each other.
Difficulties stitching prevent differences of DNA
strands in the synthesis or transcription. The third
mechanism of induction —noncompliment pairing
nucleotides, causing permanent mutation [42, 53].

AP first impact on the reproductive system is
described in the 1948 later in connection with wide
application in oncology [54] AP effects on fertility
were subjected to detailed study. Currently, accu-
mulated a lot of data on the effect on fertility cyto-
toxic drugs (Table 3)

Easy penetrating testicular tissue, AP capable of
damaging the function of germinal epithelium
[21].

Depending on the cumulative dose of AP or AP
combination with other cytotoxic agents in the
treatment regimens gonadotoxic severity may be
different.

Already at a dose of 600 mg/m? cyclophos-
phamide able to block spermatogenesis in most
patients. With further increase the dose, the drug
induces long-term, often irreversible, azoospermia
68—95 % in older patients and causes impaired
spermatogenesis in over 30 % of teenagers in the
prepubertal period [42]. The combination
chlormetin (mustarhen) and procarbazine indu-
ced azoospermia lasting more than 85 % of men
cured [12, 54].

A special role in the treatment of AP occupied in
the treatment of LH. After scheme VEBEP
reversible disruption of spermatogenesis was
observed in half of the patients [53]. After treat-
ment scheme MOPP / ABVD set azoospermia90
% of men cured, and restore spermatogenesis seen
less than a third of re-examined patients. Modern
anti-tumor therapies are equally gonadotoxical.
For example, after treatment scheme VEASORR-
base (VEASORR- base, VEASORR-21) azoosper-
mia was observed in 93 % of patients, and after
VEASORR-esc — 87 % [46, 53, 54, 59].

The main indications for the high-dose
chemotherapy second line recognized early the
first and second relapse. By second-line therapy
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Ta6auusa 3
BnauB npoTMNyXAMHHUX NpenapartiB Ha cnepmaroreHes
Tun npenapary Hasea Bnnue Ha ¢pepTUNbHICTL Ixepeno
Ankinyiodi npenaparu Linknodocdamin Tpueana asoocnepmis [55]
XnopMmeTuH
Xnopam6yumn
Mendanan
Ibocdamin YacTo BMK/IMKaE a300CnepMmilo, 3aCTOCOBYETLCA B MOEAHAHHI 3 iHLLMMU FOHALOTOKCUYHUMM [55]
Bycynbdan npenaparamu
Kapmyctun Asoocnepmia y nigniTkiB nicns NikyBaHHs, NPOBEAEHOTO B nybepTaTHWin Nepiog [55]
Tiotena Buknukae TpuBaty a300cnepMito B NOEAHAHHI 3 iHLWMMM npenapaTtamu, TMMYacoBe [55]
3HXEHHS KOHLIEHTPaLLi cnepmaro30iaiB npy MoHoTepanii
lpenapat naTuHmM Lncnnatun Pinko oBopoTHa TpuBasia a3oocnepMisi [12]
Kap6onnatuH Yacto BMKIMKaE a300CNepMmilo, 3aCTOCOBYETLCS B NMOEAHAHHI 3 iHLLMMU FOHALOTOKCUYHAMM [55]
npenaparamu
OxcaninnatuH TpuBanicTb a300cnepMmii BU3HAYAETLCS [03010 Npenapary. [55]
Bucoka AMOBIPHICTb BiIHOBNEHHS CMIEPMATOreHesy.
Metunrigpasut Tpueana asoocnepmis [55]
lMpokap6asuH
[Jakap6asuH TpuBane NopyLUEHHS NPOAYKLLT CNepMaTo30ifiB, MOXJINBI HE3BOPOTHI NOPYLLEHHS [55]
AnTumetaboniti MepkanTtonypuH Tum4acoBe 3HUXEHHS NPOAYKLI CepMaTo30iiB, MOX/IMBI HEMPOrHO30BaHi edekTn [55, 56]
®nynapabiH TuMyacoBe 3HWXEHHs MPOAYKLIT CriepMaTo30ifiB, NOLIKOIKEHHS Ae30KCMPHUOOHYKITe-
Mertotpekcar iHoBOI kucnotu (AHK) cnepmato3oinis [55, 57]
5-®ropypaumn TuMyacoBe 3HWXEHHs MPOAYKLIT CrepMaTo30ifiB, BUKIMKAE XPOMOCOMHiabepaLi [55]
i NOPYLUEHHsI CTPYKTYPHOI OpraHisaii XxpoOMoCcoM
FemumTabit Brnme Ha $epTUAbHICTb, BUHUKHEHHS! CTPYKTYPHUX MOLUKOIKEHL MOHAZY MULLE [21]
LiutotokcuyHi aHTMGioTvkM  [JakTUHOMILMH TuMyacoBe 3HUKEHHS| KOHLIEHTpALi CNepmaTto30igiB, Y MULLEN BUKIIMKAE XPOMOCOMHI [55]
Ta X aHanoru BneomiuuH abepalii B cnepmarToroHisx
JlayHopy6iumH
Enipy6iumH
MitokcaHTpoH
[Jokcopy6iumt 30aTHNIA BUKNMKATK TPMBATY a300CMEPMI0 B MOEAHAHHI 3 iHLLMMW MpenapaTamy. [55]
(ampiamiumH) TuMyYacoBe 3HWKEHHS KOHLIEHTPALl CepMaTo30ifiB NpMMOHOTEpani.
MiTomiuwH [HTpanepuUTOHeaNbHE 3aCTOCYBAHHS Y CAMLIB MULLEA 3HIXYE KOHLIEHTPALLIIO i PyXMBICTb [58]
Cnepmaro30iniB, 30aTHMIA NOLIKOLKYBATK CTOBOYPOBI KITUHMCTIEPMATOrEHE3Y
PocnuhHi ankanoiou BiHbnacTuH Buinvkae TpuBany a3oocnepMito B NOEAHaHHI 3 iHLWMMKM npenapatamu. TuM4acose [55]
Ta npenaparu BiHkpucTUH 3HKEHHS! KOHLIEHTPALLi CriepMaTo30iiB NPy MOHOTepanii, MOXJ/IMBI HENPOrHO30BaHi edekTu.
TIMHHOIO MOX HHS1 - o . )
poc Or0 noxoAxe Etonosug, TuM4acoBe 3HUXEHHS KOHLLEHTpALl CepmaTo30iaiB, MOXJIUBI HENPOrHO30BaHi edekTu [55]
MakniTakcen 3HWKEHHS PEPTUNBHOCTI Y CaMLIB MULLEN, K MOEAHYETLCS 3 TECTUKYNSPHOIO AereHepaLlielo [55]
Jouetakcen TecTukynsipHa fereHepais [55]
[HribiTopn npoTeitkiHasn IMaTuHiby Meaunat  3HUXEHHSI KOHLLEHTPALi CiepmMaTo30ifliB Y IOAMHY, B EKCNIEPUMEHTAX Ha LLypaX 3HKEHHS [38, 55]

Macy roHag, i KinbKoCTi pyXiMBMX CiepmaTo3oiais

LH include: DHAP (dexamethasone, cytarabine,
cisplatin), ABDIC (doxorubicin, bleomycin,
dakarbazin, lomustine, prednisone), Dexa-BEAM
(dexamethasone, BCNU, etoposide, cytarabine,
melphalan,), ASHAP (doxorubicin, cisplatin,
cytarabine, methylprednisolone) [53], ICE (ifos-
famide, carboplatin, etoposide), MINE (metilh-
lioksal, ifosfamide, vinorelbine, etoposide), GVD
(hemtsitabin, vinorelbine, liposomal doxoru-

paHHiI i npyruit peunausu. Jlo cxeM apyroi TiHil Teparii
JIX BigHocaTtecs: DHAP (mekcamerasoH, nutapaOiH,
uucrmiaatuH), ABDIC (mokcopy0iluH, OjeoMillvH, aa-
Kap6as3iH, TOMYCTHH, NpeaHi3oaoH), Dexa-BEAM (nek-
camerta3zoH, BCNU, eromo3un, nurapabiH, MeadanaH),
ASHAP (moxcopy0OiuuH, LIUCIIIaTUH, IUTapadiH, METH-
nnpeaHizonoH) [53], ICE (Idocdamin, kapboriaTuH,
erono3ua), MINE (MeTunriiokcans, ipocdamin, BiHO-
pen6in, eromosua), GVD (remumrtabiH, BiHOpenOiH,
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Table 3
Effect of anticancer drugs on spermatogenesis
Type of drug Name Effects on fertility Source
Alkylating agents Cyclophosphamide Long azoospermia [55]
Chlormetin
Chlorambucil
Melphalan
[fosfamide Often causes azoospermia, used in combination with other honadotoxyc drugs [55]
Busulfan
Carmustine Azoospermia in adolescents after treatment in puberty period [55]
Thiotepa It is a long azoospermia in combination with other drugs, temporary reduction in sperm [55]
concentration monotherapy
Platinum drugs Cisplatin Sometimes a reversible long azoospermia [12]
Carboplatin Often causes azoospermia, used in conjunction with other gonadotoxical drugs [55]
Oxaliplatin Duration azoospermia defined dose of the drug. High probability of recovery [55]
of spermatogenesis.
Metilhidrazin Long azoospermia [55]
Procarbazine
Dakarbazin Prolonged abuse sperm production, possible irreversible abuse [55]
Antimetabolites Mercaptopurine A temporary reduction in sperm production, possible unprognosed effects [55, 56]
Methotrexate A temporary reduction in sperm production, damage to deoxyribonucleic acid (DNA) sperm
Fludarabine [55, 57]
5-Fluorouracil A temporary reduction in sperm production, causing chromosomal aberrations [55]
and violations of the structural organization of chromosomes
Gemcitabine The effect on fertility, the occurrence of structural damage gonads in mice [21]
Cytotoxic antibiotics Daktinomitsin A temporary reduction in the concentration of sperm in mice causes chromosomal [55]
and their analogues Bleomycin aberrations in spermatogony
Launorubitsyn
Epirubicin
Mitoxantrone
Doxorubicin Can cause long azoospermia in combination with other preparations. It is a temporary [55]
(Adriamycin) reduction in sperm concentration at monotherapy.
Mitomycin Intraperitoneal use in male mice reduces concentration and motility, capable of [58]
damaging stem cells spermatogenesis
Plant alkaloids Vinblastine It is a long azoospermia in combination with other drugs. A temporary reduction in the [55]
and herbal products Vincristine concentration of sperm in monotherapy, possible unpredictable effects.
Etoposide A temporary reduction in sperm concentration, possible unpredictable effects [55]
Paclitaxel Reduced fertility in male mice, combined with testicular degeneration [55]
Docetaxel Testicular degeneration [55]
Inhibitors of Imatinib mesylate Reducing the concentration sperm in humans, experiments in rats gonad weight [38, 55]

protein kinases

and number of motile sperm

JIimocoManbHUI mokcopyoinmH) [38, 55, 57] ta in. Ha
ChOTO/IHI HEIOCTAaTHLO NAHUX JJISI aHaJli3y BIUIMBY 1IUX

CXeM Ha (hepTUJIBbHICTD.

BruivB npoTunyxJrHHOI Teparii Ha roHaau A0 IoJyar-
Ky CTaTeBOro J03piBaHHS i Ha paHHIX HOro eramax B
MOBHIM Mipi He BUBYeHUH. JlesKi ToCIinHUKY Bin3Havya-
IOTh iCTOTHY PE3UCTEHTHICTb FOHAJ Y MOJIOAIIUX BiKO-
BUX rpynax MoOpiBHSHO 3 gopociuMu [52]. IMoBipHUM
00’€KTMBHUM IIOSICHEHHSIM IIbOTO MOXe OyTH BejuKa

tility.

bicin)[38, 55, 57]etc. There are currently insuffi-
cient data to analyze these schemes influence fer-

Effect of anticancer therapy in gonads before
the puberty and the early stages not fully under-
stood. Some researchers have noted a significant
resistance gonads in younger age groups com-
pared with adults [52]. Probably objective expla-
nation for this may be a large number of SCS unit
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KinbKicth CKC Ha oguHU1LII0 00’€My TKAHWHU sI€EUKa 10,
a TakoX B Iepioj crtaTteBoro gospiBaHHs.IIpote B Oa-
raTboX JOCJIIKEHHSIX MOKa3aHO MPUCYTHICTh Pi3HULII B
YYTJIUBOCTI A0 XiMiompenapariB sIK B MperyoepTaTHUI
nepiof, Tak i Ha paHHix oro eramax [42, 58].

V¥V po6otax M. W. Ben Arush i criBaBt. [60] y mimiiTkis,
SKi  oTpuMyBaiu Ximiorepamito JIX 3a cxemamu
MOPP/ABVD, COMP i MOPP, azoocnepmis Oyna
HaWOUIbII YacTMM YCKJIAJIHEHHSIM MPOBEACHOIO JiKy-
BaHHs. B ananoriuHomy nociimkeHHi B.N.Dhabhar i
cmiBaBT. [61] y 50% (18 3 26) mimIiTKiB, SIKi IPOXOMMIN
JiKyBaHHsI 3a cxemoro MOPP, takox cnoctepiranacs
azoocnepMis. I'icronoriuHi JoCIiIKeHHs 3pa3KiB TECTHU-
KYJISIPHOT TKAHWHU TiIJIITKIB, SIKi OTpUMYBaIU JiKyBaH-
HsI B IIpeIyoepTaTHUi i myOepTaTHUM Nepioau 3a CXeMOIO
MOPP, BugaBuiau amniaziio repMiHAaTUBHOTO EITiTeNil0
[48]. B po6orti E. Puscheck i criBaBT. [62] moka3aHo, 1110,
He3BaXkaloul Ha HOPMaJIbHUI piBeHb CTaTeBUX TOPMOHIB
(JIT, ®CIT, tecTocTeEpOH), B TKAHKMHI SIEYKA BU3HAYAIOTh
CTPYKTYPHi 3MiHU, XapaKTepHi IJIs1 TSDKKUX TOKCUYHUX
ypaxeHb. [lomiOHiI mopyllieHHsT BUSBISIOTh HE TUTbKU Y
BUJIiKyBaHuUX Bif JIX mimniTKiB, a i y miTeit, sKi oTpumMy-
BaJly JIiKyBaHHSI 3 IPUBOAY roctporo jeikosy i HXJI.

Takox € qaHi Ipo Te, 1110 BUKOPUCTaHHS IUTOCTaTUIHUX
npenapaTiB B MEPiojl CTATEBOro A03piBaHHSI MTOPYIIYE Y-
depeHuiroBaHHs KIiTUH CepToJi, 3HUXKYE TECTUKYJIIPHUMN
00cAT 1 BUKITMKAE Pi3Hi gedekTn criepmaroreresy [12].

Pusuxk criiikoi omiro- i azoocnepmii 3pocTae, SIKIIO
XiMmioTepartisg TOeAHYBaJlacs 3 MPOMEHEBOIO Tepalli€lo.
Crnipo0u 3aXMCTUTH KJIITUHU CIIEPMATOreHHOIO eIiTeilo
Bijl BILUIMBY XiMiOoTepaneBTUUHUX 3aCO0IB i OPOMiHEHHSI
IIJISIXOM BBEJIEHHsI CTEpOidiB Ta/ab0 aHaJIOriB rOHamAOT-
POITiH-PUWII3MHT-TOPMOHY JIJIST TaJbMyBaHHS (yHKILi1
SIEYOK [TV MAJIOBTIIIIHI pe3yJIBTaTH SIK B €KCIIEPUMEHTI,
TaK i B KiiHiIi. OXHAK TPUITYCKAETHCS, 110 TTOHAIBIIII
JOCJIIKEeHHST 1IOJ0 3aXMCTy CIepMaroreHe3y IOBUMHHI
30CepeUTHCS Ha 3aCTOCYBaHHI MpernapariB TECTOCTEPOHY
i ®CI minm yac ximioreparrii abo X Bigpa3y Imicist Hei [22].
L1i pekoMeHaallil TPYHTYIOTHCSI HA TOMY, 110 TPUTHIYEHHSI
JudepeHLiloBaHHS CIIEPMATOrOHil BimOyBa€eThCsS He3a-
OapoM Tmicyig XiMmioTepartii, xo4a 3arnbeb CTOBOYPOBUX
KJTITUH BigOYBA€EThCH i Mil yac ii MpOBEACHHS.

METO/AU 3EPEXEHHA
®OEPTUIBHOCTI
Ha cboroaHi onTuManabHUM JJ1s HaLiEHTA € 30€pesKeHHS
(GepTMIILHOCTI TIPOTITOM YChOTO TIepiony JTIKyBaHHS OH-
KOJIOTIUHOTO 3aXBOpIOBaHHS. B pamkax i€l KOHLeMii
00TOBOPIOIOTHCS TaKi MiXOAU | MPUHOMM:

a) KpioKoHcepBallis CiM’SIHO1 PiiuHU;

0) y BUMITaIKax, KOJNM SKIiCTh CIIEPMU He3aIOBilbHA

volume of testicular tissue before and during
puberty. However, many studies have shown the
presence of differences in sensitivity to
chemotherapy in both prepubertal period and the
early stages [42, 58].

In the works MW Ben Arush et al. [60] in ado-
lescents who received chemotherapy LH schemes
Morro / ABVD, and SOMR Morra azoospermia
was the most common complication of the treat-
ment. In a similar study B. N. Dhabhar et al. [61]
50 % (18 of 26) adolescents who were treated
under the scheme Morra also observed azoosper-
mia. Histological study of testicular tissue sam-
ples of adolescents receiving treatment in prepu-
bertal and pubertal periods scheme Morra found
aplasia of germinal epithelium [48]. The article of
E. Puscheck et al. [62] showed that despite nor-
mal levels of sex hormones (LH, FSH, testos-
terone) determined in testicular tissue structure
characteristic of severe toxic injuries. Such viola-
tions shows not only cured of LH adolescents,
but in children receiving treatment for leukemia
HL and NHL.

There is evidence that the use of cytotoxic drugs
during puberty violates Sertoli cell differentiation,
reduced testicular volume and causes various
defects in spermatogenesis [12].

The risk of persistent oligo- and azoospermia
increases if chemotherapy is combined with radia-
tion therapy. Attempts to protect cells spermato-
genic epithelium from the effects of chemothera-
peutic agents and radiation by administering steroids
and/or analogues of gonadotropin-releasing hor-
mone to inhibit testicular gave poor results both in
experiment and in clinic. At the same time, it was
suggested that further research to protect spermato-
genesis should focus on the use of testosterone and
FSH drugs during chemotherapy or immediately
after it [22]. These recommendations are based on
the fact that inhibition of differentiation spermato-
gony occurs soon after chemotherapy, although the
loss of stem cells occurs during its implementation.

THE METHODS OF FERTILITY
PRESERVATION
Today the best for the patient is to preserve fertili-
ty throughout the period of cancer treatment.
Within this concept discussed such approaches
and techniques:

a) semen cryopreservation;

b) where sperm quality is poor even before the
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HAaBiTh Mepe.T MOYaTKOM JIIKyBaHHS i 1aJTi MOXe TTOTipIITy-
BaTUCS y 3B’SI3Ky 3 KPiOKOHCEpPBAIIi€I0, 3aCTOCYBaHHS
iHTpalMTOILIa3MaTUYHOI iH €Kil criepMmaTo3oiga (IKCI)
€ HaliKpaluyM 3aco00M;

B) 3aXMCT TOHAJ LIJIIXOM HamiifTHOTO eKpaHyBaHHSI SIE-
YOK NP ONMPOMiHEHHi OpraHiB Tazy;

I) IPUTHIYEHHS CEKIIil TirmorajxaMo-TirmodizapHo-To-
HaJaJbHOI OCi 3 METOIO MPUTHIUEHHS CIiepMaTOTreHe3y.
ITepenbavaerbces, 10 «IIPU3YMUHEHUI» CIIepMaTOTEeHE3
MEHII BPa3JMBUI [JIs MOLIKOIXYIOUOro eekTy XiMio-
Teparii i paaialiii, a CiepMaTOroHii ITpu LbOMY OLJIbIII 3a-
XUILIEeHi, 00 3HAXOOSITHCS M03a CTAIEI0 MOIITY;

II) TpaHCIUIaHTALLisl CTOBOYPOBMX KJIITUH, KPiOKOHCEP-
Ballisi TKAHWHU SIEYKA ITOKU 110 3HAXOISITHCS B PSIAY €KC-
nepuMeHTaJIbHUX PO3POOOK.

Y BUnagkax po3BUTKY YOJIOBIUOTr0O O3S HEOOXiTHO
IHOIWBIAyaJIJbHO BUKOPHUCTOBYBATM METONM BiIHOBJICHHSI
CITEpMAaTOICHE3Y, OCKUIbKI, HAIIPUKIIaM, CTUMYJISILIIS CIIep-
MaToreHe3y IpernapaTaMM XOPIOHIYHOIO TOHAAOTPOIiHY
MpU MyXJIMHAX sIEUKa a00 MepeaMixypoBoi 3a1031 TTPOTU-
TOKa3aHa i 3arpoXye poCTOM MyXJIMHU Ta PO3BUTKOM Me-
TAaCTaTUYHOTO IIporecy. TakiM YMHOM, Ha ITiICTaBi TaHUX
JIiTepaTypy, MOXHA KOHCTaTyBaTU IIPSIMUI1 B3AaEMO3B’SI30K
MixX Oe3IIIinAsaM i MpoBeAeHUM JiKyBaHHSIM Y OHKOJIOTi4-
HuX xBopux. OHAK, HE3BAXKAI0UM Ha 3HAYHE YHUCIIO pOOIT
3 1Ii€i TeMaTUKU, Oararo MUTaHb IMOTPEOYIOTh OKPEMOIO
00roBopeHHs1. Po3pobJieHHS 101aTKOBUX CITIOCO0IB Perpo-
JYKTUBHOI Ta CEKCYalbHOI peabiiTallil CIy>KUTh 3aBIaH-
HSIM MiABMILIEHHS PiBHS MeIUKO-COLIiaIbHOI aganTalii Ta
3arajibHOI SIKOCTi >KUTTS LIi€] TSDKKOI KaTeropii XBOpUX.
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start of treatment and may deteriorate further due
to cryopreservation, use of intracytoplasmic sperm
injection is the best way;

¢) protection of the gonads through a reliable
screening testicular irradiation of the pelvis;

d) suppression section hypothalamic-pituitary-
axis gonadal the purpose of spermatogenesis sup-
pression. It is assumed that the «suspended» sper-
matogenesis is less vulnerable to the damaging
effects of chemotherapy and radiation, andsper-
matogonia thus more protected, because beyond
the stage of separation;

e) stem cell transplantation, cryopreservation of
testicular tissue while located in a number of
experimental projects.

In cases of male infertility must use individual
methods of spermatogenesis recovery, as, for
example, stimulation of spermatogenesis chorion-
ic gonadotropin drugs in tumors of the testes or
prostate contraindicated, and threatens the
growth of tumor development and metastatic
process. Thus, based on the literature, we can
state direct relationship between infertility and the
treatment of cancer patients. However, despite the
impressive number of works on the subject, many
questions require separate discussion. Deve-
lopment of additional ways to reproductive and
sexual rehabilitation is the task of heavy patients
medical and social adaptation and raising ofover-
all life quality.
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