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KOHTPALIENTUBHbIE BAKLWHbI

Pesiome. ViccnegoBaHusi no CO34aHNIO BaKUMH, UMEIOLUMX KOHTPaLUEnTUBHbIV 3p@EKT, BeayTCs C KOHUa
1920-x rr. C 1972 r. KOHTpaLEeNTUBHbIE BaKLMHbI SIBJISKOTCSI OAHOV U3 MNPUOPUTETHbIX rNporpamMm BcemumpHori
opraHun3saumnmn 3apasooxpaHeHus (WHO Special Programme of Research, Development and Research Training
in Human Reproduction). B ocyLuecTBieHun rnporpamMmbsl rMpuHUMaeT ydyactue PoKgeiepoBCkuii poHA
(Rockefeller Foundation). OTKpbITO Aeknapupyemas Liesib Co34aHNsl Takmx BakUNH — PEryssiumns YACIEHHOCTU
HacesieHvs1 B CTpaHax TpeTbero mupa. K HacTosiLemMy BPEMEHU C/IOXUINCH TPU OCHOBHbIX HarpaB/ieHNs KOH-
CTPYMPOBaHUsT KOHTPAaLENTUBHbIX BaKUMH: 1) BakLWHbI, OPUEHTUPOBaHHbIE Ha GJIOKMPOBaHWE NMPOoU3BOACTBA
rameT; 2) HapyLuarolme nx pyHkumio; 3) HapyLuaroLLme rnpoLecc onaoaoTBopeHusi. KOHTpaLuenTuBHbIE BakLm-
Hbl y>ke 6osiee 10 €T LWNPOKO MCI0Ib3YIOTCS /151 CHYXKEHUS] GepTusibHOCTU 1 KacTpaumm ANKUX U OMALLIHNX
XWBOTHbIX. B KOMMeEPYEeCKo pean3aumnm HaxoasTcs BeTepuHapHble BakuvHbl Equity®, Improvac®, GonaCon®,
Repro-BLOC (Ha ocHOBe roHaaTopONuH-PUIM3nHr-ropMmoHa); SpayVac™ u IVT-PZP® (Ha ocHOBe aHTUreHoB
zona pellucida). KnuHnyeckne nccnenoBaHusi nokasaim apOeKTMBHOE KOHTPAaLENTUBHOE AENCTBUE (Y XEH-
LUMH) BakUMH, B KOTOPbIX B KAYECTBE aHTUIreHa 1CroJib3yeTcsi YesI0BeYECKNI XOPUOHNYECKNIA rOHaA0TPOIMH.
B 10 Xe Bpemsi 0OHapyXeHbl 1 MOOOYHbIE AEHCTBUSI Taknx BakKUMH: 4J18 BAKUMH, COAepXaLumx B KA4eCTBe aH-
TUre€HHbIX KOMIMOHEHTOB OHaAO0TPOMUH-PUIIN3VNHI-TOPMOH W JIOTEUHN3VPYIOLLUMI TOPMOH, — KacTpawuus,
pas3BUTNE UMIMOTEHLNN,; AJ1S1 COAEPXALUMX POSITNKYTIOCTUMYTNPYIOLLUNIA TOPMOH — OJINrOCNEPMUS; aHTUMEHbI
zona pellucida — HeobpaTumbIti 0opopuT. B paboTe 06CyxaarTCs NoAxXoAbl K 0OHaPYXEHMIO CTEPUTNIYIOLLINX
KOMMOHEHTOB B BakUMHaXx, NpeaHa3Ha4YeHHbIX /15 MaCCOBOM MPO@UIaKTUKN MHHEKLNOHHbIX 60e3HE, He 3a-
SIBJIEHHbIX [POV3BOANTENSIMU, Y MOCAEACTBUN VX MPUMEHEHUS. YXXE OCYLLEeCTB/IEHHOE CKPbITOE MPUMEHEHNE
KOHTPALLeNTUBHbIX BAKLMH MOXHO MPeaAnoaoXuTk: 1) no Hamumn aHTUTEN K X aHTUF€HHbIM KOMIOHEHTaM (y
He BaKUMHWPOBAHHbIX KOHTPAaLEernTUBHbIMU BakUMHaMM JIIOAEN Takux aHTUTesl He ObiBaeT, 3a UCK/II0YEeHUeM
c/yqaeB, cBsi3aHHbIX ¢ 6ecriioguem); 2) no MSMeHEeHUIO ropMOHaIbHOro poHa BakLMHUPOBaHHOIO rnaymeHTa;
3) o HapyLeHWIo QYHKLMOHUPOBAaHMS U NaTorucToa0rM4eCkuM N3MEeHEeHWsSIM B OpraHax pernpoayKTUBHOM cu-
CTEMBbI.

KniodeBsbie csioBa: a3oocrnepmMmusi, aHTUreHbl, CriepmMaTo30usl, aHTuTesna, 61ecTsiasl 3o0Ha ooumTa, roHaa0-
TPOMUH-PUTN3NHI-FTOPMOH, UMMYHOKOHTPALENLSI, KOHTPpaLernTuBHas BakumHa, JI0TENHNUINPYIOLLNA FOPMOH,
DONIMKYIOCTUMYINPYIOLLME FTOPMOH, YE/10BEHECKNK XOPUOHNYECKNI FrOHa40TPOMMH.

3a pybeskoM McClieIoBaHMS 110 CO3aHUI0 KOHTpAIIeTT-
TUBHBIX BaKLIMH IJIs JTIofel BeayTes ¢ KoHna 1920-x rr. B
MyOIMKALMAX YISHBIX, pa3padaThiBAIOIINX TaKUe BaKIIU-
HbI, OOBIYHO TTOTYEPKUBAETCS, YTO HEOOXOAUMOCTh B HUX
BbI3BaHA POCTOM YMCJIEHHOCTU HaceJeHHs TUIaHeThbl, 0CO-
OEeHHO B CTpaHax TPeThero Mupa [2, 42, 64]. Psa 3amagHbix
MOJUTHUKOB, TIPUAEPXKUBAIOIIMXCSI HEOMAaJIBTY3MaHCKUX
B3MJIs10B (neo-malthusianism) [29], Bbickazaiuch 0 HEOO-
XOIMMOCTU COKpAIllEHUsI YUCJIEHHOCTU HaCeJIeHUs MyTeM
MacCOBBIX BaKIIMHAILMM KOHTPALIENITUBHBIMU BaKIIMHAMM
[12]. Lleav maHHOI pabOTHI — PACCMOTPETh CYIIECTBYIO-
IIMe TOIXOIbl K KOHCTPYMPOBAHUIO KOHTPALIETITUBHBIX
BaKIIMH W ONpeIeUTh OCHOBHBIE TTPU3HAKU, TTO KOTOPBIM
MOXHO PacMo3HaTh UX CKPHITOE IPUMEHEHUE.

MCTOpVISI CO3ACHNA KOHTPALeNnTUBHbIX
BAKLUHMH

Hauvanocs Bce B 1899 1., Korma aBCTpUiCKUIT UIMMYHO-
sor Kap Jlanmmreitnep (Karl Landsteiner, 1868—1943) u

pycckuii yuenblit Mnbs Meunukos (1845—1916), paGoraB-
mme B Mucturyte Ilacrepa (Pasteur Institute, [Tapwuk), He-
3aBUCUMO JIPYT OT JIpyra MpoAeMOHCTPUPOBAIM, YTO UHb-
eKIMsI TeTepocrenn@uueckoii criepMbl MOXET BbI3bIBAThH
AHTUTEJIbHBI OTBET y 9KCIEPUMEHTATLHOIO XXMBOTHOTO
[25, 32]. B 1929 . Morris J. Baskin, KTuHu4YecKuii IupekTop
Komutera ruruensl matepeit [enepa (Denver Maternal
Hygiene Committee, CIIIA), ncrnoab30Ba yeI0BeUECKYIO
criepMy JUISI BpEMEHHON cTepuau3aluu XeHuuH [5]. B
1937 . UM MoJIy4YeH MaTeHT Ha HecTie M (UIECKYIO CIIepMO-
TOKCHYHYIO BaKIIMHY 1 CITOCO0 ee mojrydeHus (puc. 1).
AKTMBHBIM  CTOPOHHUKOM HMMMYHOKOHTpAIEeTINN
ObL1 OpuTaHCKUM ydeHbIi, JaypeaT HobGeneBckoil mpe-
Muu 1o ¢usuogoruu u MeauuuHe (2010) PoGept Dn-
Bapac (Robert Edwards, 1925-2013) [11], ocHOBHOI1
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pa3pabOTUMK TEXHOJIOTMU 3KCTPAKOPIOPaTbHOIO OIUIO-
motBopeHus [41]. C 1972 1. KOHTpaLeNTUBHbIE BaKIIUHBI
SIBJISTIOTCSI IPUOPUTETHOM TTporpamMoii BcemupHoii opra-
Hus3anun 3apaBooxpanenust (WHO Special Programme of
Research, Development and Research Training in Human
Reproduction). B ocymecTBaeHuu IporpaMMmbl IIpU-
HuMaeT ydactue Poxdesuiepockuit donn (Rockefeller
Foundation) [12, 52]. Do Havana 1970-x rr. criepma siB-
JIS1ach OCHOBHBIM OOBEKTOM HCCEIOBAHUI MO TMOUCKY
AHTUTEHHBIX JCTEPMMHAHT KOHTPALICMITUBHBIX BaKIIMH,
npeaHa3HauYeHHbIX U151 JIFOJICH U KUBOTHBIX. 3a TTOC/IeTHUE
40 neT CIOXWINCH TPU OCHOBHBIX HAIlpaBJIEHUSI KOHCTPY-
MPOBAaHUS KOHTPALETITUBHBIX BaKIWH: 1) GIOKUPYIOIINX
obpa3oBaHUe TaMmeT; 2) HapylalIIux UX (yHKUHUIO; 3)
Hapyamux ¢GopMUpOBaHKUE 3apObIIIa U ero MMILIaH-
TalMIo B MaTKy (HapylIarolye IMPoLecC OIUIOA0TBOPEHMS )

PucyHok 1. Tutyn natreHta Morris J. Baskin Ha
Hecneungu4eckyio criepMOTOKCUYHYIO BaKUNHY U
cnoco6 ee nony4eHus [6]

lMnotanamyc GnRH-BakumHa
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PucyHok 2. OCHOBHbIe HarnpaB/ieHUsi KOHCTPYUPOBa-
HUSI KOHTPaLenTuBHbIX BakUunH. Ha cxeme noka3saHbi
npowecc oniogoTBOPEeHNs U 06pa3oBaHNs 3apoabl-
La y 4es1oBeKa, OCHOBHbI€ MULLEHWN KOHTpaLuenuun
U TUMbI KOHTPaLenTUBHbIX BakUuuH [41]

W Ero UMNNaHTayusa B MaTky

dopmMmuposaHue 3apoasiwa

(puc. 2). B Tabn. 1 mmoka3aH JOCTUTHYTBIM YPOBEHb KOH-
CTPYMPOBAHMS U BOBMOXHBIE OTPaHWICHUS JUTIST MAaCCOBO-
IO MPUMEHEHWsI KOHTPALIETITUBHBIX BAKIIMH.

OCHOBHbIE€ OTAUYUS KOHTPALLENTUBHbIX
BOKUUH OT BOKLMH, NCMNOAb3YeMbIX
AAS cnieundmnyeckomn npoPUAAKTUKHA
MHPEKLMNOHHbIX GOAE3HEN

B 1978 1. V.C. Stevens [64] cchopMyrpoBaI 1Ba OCHOB-
HbIX OTJINYMS KOHTPALENTUBHBIX BAKIIMH OT TPAJAUIIMOH-
HbIX. BO-MepBbIX, aHTUT€HBbI KOHTPALIETITUBHBIX BaKIIMH
MOTYT OBITh BLIOPAHBI TOJTHKO M3 GUOJIOTMYECKA AKTUBHBIX
MOJIEKYJI, B HOpMe He BBI3BIBAIOIINX MMMYHHOTO OTBETA.
To ecTh OCHOBHOM 3ajiadeii pa3pabOTYNKOB TAaKUX BAKIIMH
SIBJISIETCST JINOO HapyLIEHEe UMMYHOJOTMUECKOM TOJIepaH-
THOCTH K TaKMM MOJIEKyJIaM, JU0O MpUIaHKE UM <«IIepe-
KPECTHOM aKTMBHOCTH» K MOJIEKYJaM, yJacTBYIOIIMM B
PETNPOIYKTUBHON (DYHKIIMK YeToBeKa. BO-BTOPBIX, KOHT-
pallenTUBHbIC BaKIIMHBI JOJIKHBI OJIOKMPOBATh Pa3BUTHE
OGepeMEeHHOCTH Ha MPOTHO3UPYEMbIii TEPUO/ BPEMEHH.

rOpMOHCII\bHCIH peryaaunsga
dEepTUABHOCTU YEeAOBEKA

B ocHoBe perynsiiiun (GepTUIBHOCTHA 4eJOoBeKa Ha-
XOIUTCS JEWCTBUE TOHANOTPONUH-PUIU3UHI-TOPMOHA
(roHagopenuH, TOHAAOJMOEpPUH, TOHATOTPOIUH-PUINA-
3uHT-(akTop, gonadotropin-releasing hormone, GnRH;
luteinizing-hormone-releasing hormone, LHRH) u wnH-
yLIUPYEMbIX MM TOHAaJOTPOMHBIX TOPMOHOB TMeEpeaHei
noiau runodusa: QOIMKYJIOCTUMYJIMPYIOIIET0 TOPMOHA
(bommurponuH, follicle stimulating hormone, FSH) u mto-
TEUMHU3UPYIOIIEr0 TOPMOHA (JIIOTEOTPONUH, JIOTPOIUH,
lutropin, lutrophin, luteinizing hormone, LH).

GnRH o6pa3syercsi ceKpeTOpHbIMU KJIETKAMM TUIIO-
Tasamyca (OTae] MPOMEXYTOUHOro mosra). [unoranamyc
dbopmupyer ¢ tUnoduU3OM eAUHBINA (PYHKIIMOHATBHBIN
komriekc. GnRH HemocpeacTBEHHO B3aUMOJEHCTBYET CO
creluprUIecKMMU pPeLenTOpaMu KJIeTOK-TOHAA0TPOTIOB,
pPacCIoIOKEeHHbIX B MepeaHel noje runodusa, U BbI3bIBa-
er ycuiieHue cekpeuud FSH u LH. B Gonbiieir crenenu
GnRH BiusieT Ha CceKpelMio JIOTCUMHU3UPYIOLIEro, YeM
(honmukynocTumMyupyroliero ropmMoHa. bnarogaps neit-
crButo FSH u LH Ha ronangst GnRH urpaer BaxkHyo0 poJib
B PETYJSIIMM PENPOAYKTUBHON (DYHKIIMM y 4YesloBeKa M
KMBOTHBIX. OH MHIYLIMPYET CUHTE3 MOJIOBBIX CTEPOUTHBIX
TOPMOHOB, CIIEpMaTOreHe3 W co3peBaHue (HOJTUKYJIOB,
BIMSIET Ha ceKCyajbHOe mmoBeaeHue [50].

FSH ctumynupyeT y XeHIIMH pa3BUTHE WHTEPCTU-
LIMAJIbHON TKAHU SIMYHUKOB U OBYJISILUIO, YTO MPUBOAUT
K YCUJIEHHOU CeKpelrU XKEHCKUX MOJIOBBIX TOPMOHOB —
scTporeHoB. ¥ MyxxunH FSH BbI3bIBaeT pa3BUTHE CEMEH-
HbIX KaHaJblEeB, CTUMYJUPYET CIIEPMATOreHE3 U CeKpe-
LIMIO MYKCKUX TTOJIOBBIX TOPMOHOB — aHJIPOTEHOB.

HeiictBue FSH u LH B3anMocCBsI3aHO M CUHEPTUYHO.
[Mon Bmussauem FSH co3peBatotye (oJITUKYIIbI TPOTYLIH -
DPYIOT 3CTPOTEHBI, CPEIM KOTOPbIX HauOObIllee 3HAYEHUE
nmeer actpamuon. OmHoBpemeHHo FSH wHoymupyer B
domnmukynax akcnpeccuio perentopon K LH. B pesynbraTte
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Ta6bnuuya 1. JOoCTUrHYTbIi ypOBEHb KOHCTPYUPOBAHUS KOHTPAaL,enTUBHbIX BAKLUH U UX BO3MOXHbIE
orpaHu4YeHus1 4Jiss MaccoBoro npuMmeHeHus [41]

XXuBoTHbIE, WUcnonb3oBaHue y niogemn
Kommep- | ykoTOpbIX
Mon OCHOBHblE
4yecku yAanochb B0O3MOXXHOE HEKOHT-
SO BpaKeL:r:; orpz::qe AOCTYMHbIE | OCYLLEeCcT- KOHT‘:;""e" pauenTUBHOE NCNOJIb30-
y BaKUUHbl | BUTb KOHT- u BaHue
pauenuuio
YMeHbLLEeHNe NpoayKLUum
MY>CKWX MOJIOBbLIX FOPMO-
[oHapoTpo- Equity® HOB NMpu runepTpodun n
NMUH-PUNU- ' ake NpocTaThl U Ypesmep-
3I/IHFPF0pMOH My ckon Pazsutne Improvacz, Camui He nccnepo- F:|017| I'O?)MOHaJ'IbHOI‘/PI pe,u,yE—
A o GonaCon®, | camku Buga
(gona(_jotropln- M XXEHCKUIN| MMMOTEHLUUN Repro- KOLLIAYBYX Basiacb LMW Y XEHLWMH npu prubpo-
releasing BLOC® Me MaTKu, BHOOMETPUO3e,
hormone, GnRH) MOJINKNCTO3E ANYHUKOB,
NnpexaeBpeMeHHOM HacTy-
NJEHUX NOJIOBOM 3PENOCTHU
donnunkynocTtun-
MYJIMPYIOLLNTA Pazsutne Yenoseko- Cnvyam on-
ropmoH (follicle- To xe onurocnep- Het obpa3sHble roznepmmm HewnseecTHO
stimulating MUU npumartbl
hormone, FSH)
Nabopa-
JioTenHnaunpy- TOPHble
~ Mccneposa-
IOLLINI FOPMOH Pazsutne XXUBOTHbIE U )
(luteinizing Toxe VMMOTEHLMN Her 4yenoBekKo- Hl/lﬂ;”ir;ggso HeussectHo
hormone, LH) obpasHble
npumartsbl
Yenoseyeckni
XOPUOHMNYECKNI TpyaHo ) )
rOHaaO0TPONUH Xerckuin | AOCTAYb Bbi- Het qo%g(;iﬁi?e Ezfmoggg e}fbb_ hCG-cekpeTupytoime
(human chorionic COKOrro TuTpa NOVUMATHI TaTy onyxonm
gonadotropin, aHTuTen P
hCG)
LLlectb
BUAOOB ONKNX
Bbi3biBaeT m | KMBOTHbIX, | Wccneposa- | MoxeT 6biTb HANAEHO Npu-
Agmg%”:&g;a Toxe |HeobpaTUMbIi 5?\?1YYF?Z(:P® cobaku, HUSI HE NPOBO- | MEHEHME MPU IeYeHN paka
P oodoput 4enoBeko- ONNNCb ANYHNKOB
obpa3Hble
npumartsbl
PasnuyHble
nabopa-
OxwupatoTcs o
Aururens | Moo | Orparameran| | HSOPUE. | TOBME | noncaren | MOXE Surs eene o
crepmbl M XXEHCKWUI| HEeN3BECTHbI ByeT 4 NOBEKO- HbIeTF;?riE/ﬂb- auex
obpasHble
npumaTbl

K MOMEHTY co3peBaHMs (DOJUTMKYIa yPOBEHb 3CTpaanoia  IeiCTBUMEM ropMoHa Tpodobiacta — XOpUOHUYECKOTO Io-
CTaHOBUTCSI HACTOJBKO BBICOKMM, 4YTO 3TO npuBoauT K  HagoTponuHa (HCG). LH ctumynupyeT KiIeTKu B SSMUHU-
aktuBauuu runotagamyca (T.e. GnRH) mo npuHuuny no-  kKax, NpoOAYUUPYIOIIUME AHIPOTEHbI W TMPEAIIeCTBEHHUKHU
JIOXXUTENBHOM OOpaTHOM CBS3WM U MHTEHCUBHOMY BBICBO-  3cTpaauoJa [28].

ooxnenuto LH n FSH runoduzom. [ToBbliieHue ypoBHS HCG HaumHaeT o0pa3oBbIBATHCS MJIALEHTOM TI0/1a C
LH 3amyckaet oBYJISILIMIO, IPY 5TOM U3 SIMYHUKA HE TOJIb-  TEepBbIX YacOoB OepeMeHHocTU. Ero nmpoaykius Bo3pacTtaer
KO BBICBOOOXIAETCSl SIMIIEKIeTKA, HO MU WHMILMMPYETCS B HECKOJBKO ThICSY pa3 K 7—11-i1 Henene, 3areM mocTe-
Mnpoliecc JIOTEMHU3AMU — TPeBpallleHNs] OCTaTOYHOTO  TIEHHO CHMXaeTcs. biaromapsi cekpenuuu 3HAYUTETbHBIX
dommKyna B XeaToe Telo', KoTopoe, B CBOIO odepeab, KommdecTB HCG xenroe Teno, B HOpMe CYIIECTBYIOIIEe
HauMHaeT BbIpabaThIBaTh MPOTECTEPOH JJIS TOATOTOBKM  OKOJO 2 Heledb B TeUeHWEe KaxIOoro MEHCTPYaJbHOTo
SHIOMETPUsT K BO3MOXHOU MMIUTaHTanmu. LH HeoOXo-  1uKia, y GepeMeHHBIX He IOABEepPraeTcsl paccachblBaHUIO
IUM ISl TIOJUIEP>KAHMST CYIIECTBOBAHMS KEJITOTO Tejla M ocTaeTcsl (YHKIIMOHAIbHO aKTUBHBIM B TEUEHUE BCETO
npuMepHo B TeueHue 14 cyT. B ciydae HactymieHus 6epe-  cpoka 6epeMeHHOCTH. [Ipuyem kentoe Teao y OepeMeH-
MEHHOCTH JIIOTeMHOBast GYHKIMS OyaeT moanepKuBarbcst  Hbix noja BaussHueM HCG mpousBonut 60sbllve KOJU-

" )KenTtoe Teno (corpus luteum) — BpemMeHHas xenesa BHyTPEHHEe CEeKpeLMn B XXEHCKOM opraHnamMe, o6pasytoLascs nocse oBy-
naumn 1 BoipadaTbiBatoLLas ropMoH nporectepoH. CBoe Ha3BaHWe nonyyduna énarogaps XXenTomy LIBETY COAEPXKMMOrO.
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rI/II'IOTaJ'IaMyC —> rOHaD,OTPOHMH-pI/IJ'II/BMHF-FOpMOH

(GnRH)
funogm3
e
donnukynocTUMyNMpYyHOLLMiA TMoTenHmanpyroLLii
ropMoH (FSH) ™y & TOPMOH (LH)
[oHagbl
CeMEHHUK Syt (KeHLMHbI)
(My41HbI)

TecToCTepoH + criepma /MLIEKNeTKa + 3CTPOreHbl,

\ / MporecTepoH

3ayaTtne pebeHka

v Yenoeyeckuit
dopm1poBaHme ambpuoHa —3> XOPUOHUECKHH
FOHA0TPONVH
WnnanTaius amGpuoHa dopmupoBaHie
B SHOMETPHI MaTKi1 XenToro Tena

Pucyrok 3. TopmoHanbHas perynauns pepTnsibHO-
cTu yesoBeka [70]

YyecTBa MporecTepoHa, HU3NOIOrMYeCK HEBO3MOXHbBIE B
HOpMe B HeObepeMeHHOM opraHusme. Cxema ropMOHasIb-
HOU peryisiuvu (pepTUIbHOCTU YesioBeKa TpUBeIeHa Ha
puc. 3.

HCG ob6nagaer OnosornueckumMu cBoiictBamu Kak LH,
Tak 1 FSH u cBsI3bIBaeTCs ¢ 000MMM TUMAMU PELIETITOPOB
K roHamotponuHam. JlioTenHusupymolass aKTUBHOCTb Y
HCG 3HauurtenbHO mpeobiianaer Hal (hoUIMKYI0CTUMY-
Jqupytouieit. [To MOTeMHU3UPYIONIEH AKTUBHOCTU OH 3Ha-
YUTEJbHO TPEBOCXOAUT «00bIYHbBI» LH, nmpousBonnmbiit
nepeaHeit gfonei runodusa.

Oseunn un yenoBedeckue ronagorponuHsl (LH, FSH)
CTPYKTYPHO CXOJHBI MEXJ1y COOOI. AHTUTEIa K 3TUM TOp-
MOHAaM 00JIaJal0T IEePeKPEeCTHONM HEUTpalIM3ylolleil ak-
TUBHOCTHIO [34, 36].

BakuuHbl, 6AOKMpPYIOWME O6PA30OBAHME
rameTt

K HMM OTHOCATCSI BaKIIMHBI, OJI0KUPYIOIINE NeiiCTBUE
GnRH, FSH u LH.

Baknunbl Ha OCHOBE TOHATOTPONUH-PHIM3UHI-TOPMOHA.
GnRH npencrasasier coboit feKarenTu ¢ MOJEKYISIpHOM
maccoit (MM) 1182 Jla, oOmumii aj1st O0JBITMHCTBA MJIEKO-
MUTAIOIINX. YCTaHOBJIEHA BaxKHas pOJIb MIEPBBIX TPEX aMU-
HOKHCJIOTHBIX OCTaTKOB B Mojiekyjle GnRH mist mposis-
JIEHUS] UM OMOJIOTUYECKOW aKTUBHOCTU M OOKOBBIX IIeTieit
AMUHOKMCJIOTHBIX OCTATKOB B ITOJIOXCHUSIX 2, 3 U 6 1
CBSI3BIBAHMSI C PELIETITOPAMM KJIETOK-TOHAIOTPOIOB. Mo-

nudUKaIs aMUHOKUCIIOT B 3THUX TTOJIOKEHMSIX TI0O3BOJIMIIA
MOJIYYUTh BBICOKOAKTMBHBIE W JUTUTEBHO JCUCTBYIOIINE
anajgoru GnRH.

M3-3a HeOombIoit MM 1 TIPOCTOTHI CTPOSHMST MOJIEKYJIBI
aHtureHHble cBoiictBa GnNRH MuHyManbHbL. B HeKoTOphIX pa-
0oTax ero paccMaTpuBaroT Kak ranteH [55]. Haumenbiias MM
BEILIECTB, K KOTOPbIM YAAIOCh TIOJYYUTh aHTUTENA Oe3 UX MpU-
COEIMHEHUS K IPyTrM, O0J1ee KPYITHBIM MOJIEKYJIaM, COCTaRBJIsI-
et npumepHo 1000 [da (BazonpeccuH, aHrmoteH3uH). [Toatomy
KOHCTpyMpOBaHMe BaKLIMH pepTiibHocT Ha ocHoBe GnRH ¢
CaMoro Havajia TMoIIO TIO TyTH MOBBIIIEHUST €T0 aHTUTEHHBIX
cBoiicTB. B xoHI11e 1980-X TT. 1 pelteHust 3Toi TEXHUIECKOM
3aauM UCTIOb30BATOCh KoHblornpoanre GnRH ¢ ummyHo-
CTUMYJIUPYIOIIMMU HOCUTEJISIMU, B KQUeCTBE KOTOPBIX OObIY-
HO HCITIOJIb30BA/IM TU(TEPUIHBIA 1 CTOJIOHSYHBIN TOKCOUIBI,
B-cyOobenuHuily 9K30TOKCHMHA A TICEBIOMOHA (Hampumep, ¢
HocuTesneM, nMeroM MM no 1 m/la, KoBaJIeHTHO CIIMBaIA
ot 1Byx fo cemu mosiekya GnRH [59, 71]), macnsiHble, nmonu-
KatroHHbIe arbioBaHThl [3], FSH u LH [53] u op. B 1990-x r.
pa3pabOTYMKN BaKLWH (DEePTUIBHOCTH CTaIM YBEJIMYMBAThH
TUTOTHOCTb AHTUTEHHBIX SMUTOIOB MyTeM TIOTydeHMsT MeToIa-
MU reHHoM [ 19] uim 6eTKoBoi MHXKEHEPUH MYJIBTUMEPHBIX (10
12 monexyn GnRH) wm tanmemubsix opm GnRH. 3arem ux
KOHBIOTMPOBAJIM C BHICOKOMMMYHOT€HHBIMI HOCUTEISIMU [S51]
JIM0O CMEIMBAJIH € 3(PHEKTUBHBIMU aTbIOBAHTAMU, HAIIPUMED
¢ oJHBIM arbloBaHToM Dpeiinna? [31].

Otkpsitue B 1997 . Bropoii ¢opmbl GnRH, HazBaHHOI
GnRH-II (cooTBeTcTBEeHHO, ITepBast ero opMa B TeX CIIy-
qasix, KOTJa CpaBHUBACTCS WX AEWCTBHE, 0003HAYaeTCsT Kak
GnRH-I), nmokazano, yto ympasieHue (hepTWIbHOCTBIO CO
CTOPOHBI TMIOTATIaMYCa SIBJISIETCS] 3HAYUTENLHO 00JIee CII0XK-
HbIM TIpolieccoM, yeM cunrtanoch paHee. GnRH-1 u GnRH-
II cunTe3upyroTCcsl pa3HBIMUA HEWPOHHBIMU CUCTEMaMU U OT-
JINYAKOTCS APYT OT APYTa 10 aHTUTEHHBIM CBOMCTBaM (puc. 4).

[Mpennonaraercsi, uro ocHoBHast poib GnRH-I-Heiipo-
HOB B TaMeTOO0Pa30BaHUM 3aKJIFOUAETCS B IEPUOINICCKOM
ctumyssiiiuu cuHTe3a LH (co3peBaHKe raMeT U CMHTE3 IO~
JIOBBIX CTEPOUIHBIX TOPMOHOB), B TO BpeMsI KaK OCHOBHast
poabs GnRH-II-HeiipoHOB — MIpeoBYISITOPHBIE BHIOPOCHI
LH [76]. OtkpsitTie aByx ¢dopm GnRH mpuseno x cozna-
HUIO BaKLIWH, IpeAcTaBstomux ux kommnosuuu (GnRH-
I/GnRH-II). Takue BakiMHbI pa3pabaThIBAIOTCS IS Jieye-
HUsI paka IpoCTaThl y JIoAei U KaCTpalllu XKMBOTHBIX [17].

OnHako BakKIMHbBI, BKIIOYAIOIIME WUMMYHOCTUMYJIMPY-
[OIlIie HOCUTESTM W allbIOBAHTBI, UMEIOT PsII CEPbE3HBIX He-
JIOCTATKOB, TPOSIBJISIIONIMXCS TIPY MAacCOBOM TPUMEHEHUU.
AITBIOBAHTHI BBI3BIBAIOT 0OPa30BaHMe aOCIIECCOB U TpaHyJIeM,
MMMYHOCTUMYJTUPYIOIIE HOCUTETN — 3(PhEeKT TOMUHIPOBA-
HUSI, KOTJ]a OCHOBHOM MMMYHHBII OTBET MTPUXOANUTCS Ha HUX.
Kpome Toro, cam npoiiecc odbpazoBanust koHboraroB GnRH
Y HOCUTEJIEl ¢ UCIIOIb30BaHUEeM KapOOIMUMMIHON peakiii
TPYIHO MPEICKa3yeM IO MoydaeMbIM KOHEUHbBIM MPOIYKTaM.
[TosToMy B MPOIILIOM AECATWIETUN C(POPMUPOBATICH HOBBIC
HaripaBJieHust KoHcTpyrpoBaHust GnRH-BakiH:

2 AnbloBaHTbl DpeliHaa: HEMOMHBIN aAbIOBAHT NPEACTaBNAET cOO0 BOOHO-XMPOBYIO 3MYJIbCUIO, COAEPXKALLYIO Ba3eMHOBOE Ma-
€O, NTAHONWNH 1 aMynbraTop. JenoHnpyeT aHTUreH U yCUnmBaeT ero 3axsat daroumTtamu. MNonHbli aabioBaHT BKIOYAET B ce6sl, Kpome
BblLLENEPEYNCNEHHBIX KOMMOHEHTOB, BLXK nnu mypammungunentung,. 3To no3BonsieT eMy AOMNONHUTENbHO akTUBMPOBATbL Makpodarm n

KOCTUMYNMpoBaTb T-kneTkun.
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A GnRH-I
pGIu—Hie:—Trp—Ser—Tg‘rr—l'.‘:‘i;‘l'—Leu—;l\rg—Pr:)—li‘:‘l§|r—NH2
1 2 3 4 5 6 7 8 9 10
GnRH-II

pGIu—His—Trp—Ser—His—GIy—Trp—Tyr—Pm—Gly—NHz
1 2 3 4 5 6 7 8 9 10

GnRH-II

GnRH-I

PucyHok. 4. MonekynsipHasi ctpykrypa GnRH-1

u GnRH-II: A — cpaBHeHne aMUHOKNCJIOTHBIX MO~
cnepgosaresbHocter GnRH-1n GnRH-II. CxoacTBo
aMUHOKUCJIOTHbIX rnocsiegoBartesibHocTel 70 %;

B — cneBa kBagpaTomM 0603Ha4YeHa rurnotasamm-
4Yeckasi obnactb Mo3ra, cripaBa — pacnpenesieHue
GnRH-1 n GnRH-Il MPHK B runoranamyce makaku-
pe3yc; SON — cynpaontu4eckoe sapo; PVN — napa-
BeHTpukynspHoe aapo; SCN — cynpaxmnasmarunye-
ckoe a4po; MBH — meamnanbHasl 4actb 6a3a71bHOro
runoranamyca; OC — 3puUTesibHbIN MepeKpecT;

Ot — 3purenbHbIi TPAKT [76]

— BBeJICHUE B aHTUTEHHYIO KOMITO3UIIMIO TIETITHIOB C
SMUTONAMM, paclio3HaBaeMbIMKU Th-xenmepamu, — Oel-
ka F Bupyca xopu, 6enka CSP Bo3Oynuteneit mansapuu u
np. Takye KOMITO3ULIMKU (DOPMUPOBATIUCH ITYTEM CIMSTHUS
yepe3 CrelicepHylo rpymiy MenTruaoB, 001aJalonuX Bbipa-
JKEeHHBIMU aHTUTeHHbIMU cBolicTBamu, ¢ GnRH [14];

— UCIOJIb30BAHME B KAayeCTBE AHTUTE€HA OETKOBbBIX
CTPYKTYp perientopos, crieurbuyeckux aiss GnRH [8];

— WCTOJIb30BaHUE B KayecTBE aHTUTeHAa CJUTBHIX C
GnRH rmuko3nmmpoBaHHBIX 6eIKOB (ycTpaHeHue 3P dek-
Ta JOMWHUPOBAHUS UMMYHOCTUMYJIUPYIOIIETO HOCUTES
B uMMyHHOM oTBeTe Ha GnRH) [55].

Hawnbonee TunuuHoii mist coBpemeHHbIx GnRH-Bak-
LIVH siBiIsieTcs BakinHa Improvac®. B Poccun oHa cBobOI-
HO MTpoJaeTcs ISl BeTepUHApHbIX HYX1. [To TexHrnueckomy
YPOBHIO COOTBETCTBYET pa3pabOTKaM BTOPOil TOJOBUHBI
1980-x rr. Berepunapueie BakiuHbl GonaCon®, Repro-
BLOC® o1iiyaroTcst OT Hee COCTAaBOM aIblOBAHTHOI KOM-
MO3ULIMU U CXeMaMU MMPUMEHEHMUSI.

Bakmuna Improvac®. TlpousBomutcs Pfizer Inc. B
OCHOBHOM HCIMOJIb3YeTCS B CBUHOBOMUYECKUX XO3SICTBaX
JIJISI KacTpalluM XpSIKOB U TIOJIyUYeHUsI Msica «0e3 3araxar.

MoueTouHMK Monogas cuctema xpska (Hopma)
“=.. Ductus deferens  Cemennbie nyasipbin

CemeHHuK

BynsOoypetpansHas xene3a

Ypetpa o
~ Mpocrata

Mo4eBoi ny3bips

L)

~ MoueTouHuK

[onogas cucTema XpAka nocne MMMYHOKacTpauum

PucyHok 5. lNonioBasi cuctema xpsika 4o v rnocsie
UMMYyHoOKacTpauyumn BakumnHou Improvac® [60]

OpHa no03a BaKIIMHBI B KA4eCTBE JIEHCTBYIONIETO BEIIECT-
Ba comepxut 0,4 mr aHanora GnRH, KOHBIOrMpOBaHHOTO
¢ nudrepuiiHbIM aHaTokcuHOoM, 300 mr J1DAD-nekcrpa-
Ha B KauecTBe ajbloBaHTa, 0,2 MT THOMepcaia B KauecTBe
KOHCEpBaHTa, MOYEBHUHY U CTEPWJIbHYIO BOIY B KauecTBe
BCITOMOTraTeJIbHbIX BelllecTB. B pe3ynbrare BaklMHALMKU B
CBIBOPOTKE KPOBU XKMBOTHOTO PE3KO TTOHUXKAETCSI yPOBEHb
tecroctepona, LH, FSH, cHmkaercs Bec 1 yMeHbBIIAIOT-
¢ pa3Mepbl CeMeHHMKOB, Tpoctathl. Kierku Jleitmura’®
MUKHOTU3UPYIOTCS, UX KOJMYECTBO cokpalaercs. Hapy-
1IaeTcs criepMaToreHes (aTUIMyYHast hopMa crepMaTo30ou-
JIOB, YTPAThl TOJIOBKH, Ae(EKThI aKPOCOMBI* 1 1ip.). AHAJIO0-
ruuHble naHHble toaydeHsl M. Hilbe et al. [18]. Ha puc. 5
MoKa3aHbl TOCAENCTBUSI UMMYHOKACTpalluyd Ha MpUMepe
MOJIOBOM CUCTEMBI XpsIKa.

BakuuHbl Ha OCHOBe JIIOTeMHU3UpYIomero ropmona. LH
MO CTPOCHUIO IOXOX Ha APYrue rOPMOHBI-TIIMKONPO-
TeuHbl: TUpeoTponHbiii TopMmoH, HCG, FSH. Ero MM
28,5 kJla. [ITMKonpoTenH NMpeacTaBisieT CO00i TMMEepPHYIO0
CTPYKTYPY, COCTOSIIIYIO U3 IBYX CYObeTUHUILL — anbda 1
6eTa, COCMMHEHHBIX OBYMS TUCYTbOUIHBIMU MOCTUKA-
MM, K KaXIOi M3 KOTOPBIX TTPUCOCIMHEHBI YIJIEBOIHbBIE
ocraTtku. Anbda-cyobennuunsl LH, TupeorpomHoro rop-
moHa, HCG, FSH nneHTnyHbI 1 COCTOST U3 92 aMMHOKM -
CJIOTHBIX OCTaTKOB. beTa-cyO0benuMHUIIBI TOPMOHOB pa3-
nmuatores. bera-cyobenuuuna LH (121 amuHoKuUcI0TA)
ompenessieT ero ouosoruyeckoe aeiicTeue, cneuubuye-
CKHU B3aMMOJIEHCTBYsI ¢ MeMOpaHHbIM pelienTopoM. OHa
COIEPXKUT TY XK€ MOCIeI0BaTeIbHOCTh aMUHOKHUCIIOT, YTO
n HCG, u ctumynupyer TOT Xe camblii perienitop. On-
Hako HCG umeer 24 10omOTHUTEILHBIX aMUHOKUCIIOTHI,
1 0b6a TOPMOHA CYIIECTBEHHO OTIMYAIOTCS APYT OT JApY-

3 Knetkn Jleiigura — ropmMoHONpoayumMpytowme KnetTku MAEKONUTAIOWMX, PACMNOJIOKEHHbIE MeXAy CeMEHHbIMU KaHanbuaMu B
CEMEHHUKAxX, B HUX MPOU3BOAUTCS TECTOCTEPOH U APYrne CoOeauHEHUs aHAPOreHHOro psaa, Takke B HUX obpasdyeTca HebosbLuoe
KONMYECTBO XEHCKMX MOJIOBbIX FOPMOHOB 3CTPOreHOB 1 NporecTnHoB. KneTkn Jleignra ctumynupytotes LH.

4 Akpocoma (anvkanbHoe Tenble, nepdopaTopuii) — opraHous, crnepMaTo3onaa, PacrooXeHHbIN B NEPELHEN 4acTu ero rosioB-
ku. MpencTtaBnseT cobot MemOpaHHbI NMy3blpek, coaepXxalmii GepMeHTbl, PacTBOPSIOLLME SALLEBYIO 000104KY SALLEKTETKN — zona
pellucida. MNpu onnogoTBOPEHUM B pe3ysibTaTe BO3AENCTBUSA HA CNepMaTo30U, CUrHaNbHbIX BELLLECTB 060/104KUN SALLEKNIETKN U coaep-
XMMOr0 sliLeBoAa NPOUCXOAUT aKPOCOMHAs peakuums, B XO[e KOTOPO akpoCoMa C/IMBAETCS C HAPYXXHOM MeMOpaHOW AnLeKneTkn 1

pacTBopseT ee.
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ra CBOMMH YIJICBOAHBIMM KOMITOHeHTaMu. PasnununHast
CTPYKTypa OJIMTOCaXapUAHBIX (ParMeHTOB BJIUSIET Ha
OMOJIOTMYECKYI0 aKTUBHOCTh M CKOPOCTb pa3pylleHUs
ropmoHoOB. [lepuoa nonypacnana LH cocrasasier 20 MmuH,
yto Kopoue, yeM y FSH (3—4 9) u HCG (24 q) [28]. U3-
BECTHO O JIBYX HalpaBJIeHUsAX KOHCTPYUPOBAHUS BaKIIUH
Ha ocHoBe LH: 1) B kauecTBe aHTUT€HHOI TeTepPMUHAHTHI
HCIIOJIB3YEeTCs ero 0eTa-cyObenuHMIIA; 2) B KaUeCTBe aH-
TUTEHHOU NeTePMUHAHTBI UCIIOIb3YETCsl HapyKHasl YacTh
pelernTopa KJeTokK, crneunpuyecKy B3auMO/IeCTBYIOIE-
roc LH.

ITporoTumnHas BakimHa co3naHa B cpeauHe 1980-x rr
Ha ocHOBe Oeta-cyobenuHuilbl LH u moiHOTO agbpioBaHTa
®peitHaa. B ombITax Ha HEYETOBEKOOOPA3HBIX TTpUMaTax
ObLIO TTOKA3aHO ee KOHTpalenTuBHoe aeiicteue [61]. [pu
BaKIMHALMU OBIYKOB BaKIIMHOW Ha OCHOBe KoHblorata LH
C YeJIOBEYECKUM ChIBOPOTOUYHBIM aJIbOYMHUHOM TOCTUTHY-
TO CHWKEHME YPOBHSI TECTOCTEPOHA B CHIBOPOTKE U PEIYK-
ums smaex [21, 57].

AHTHTENIA, TOJYYCHHBIC B pe3yjbrare BaKIIMHAIIUM
oBeubuM LH, okazanuch criocoOHbIMM cCBsi3biBaTh LH
npuMaroB (00e3bsiH U Joneit) U Kpoaukos. [Ipu stom
KOJIMYECTBO TECTOCTEPOHA B CHIBOPOTKE KPOBU Yepe3
8—16 Hen. mocje BakLMHALMU CHIKaiaoch Ha 90 %, uto
npuBoAWIIO K a3zoocnepmun’. Yepes 15—18 Henm. mocie
BaKIIMHAIMKA KOJMYECTBO criepMaTha’® (pa3BUBaOIIHAECS
MYKCKHE TIOJIOBbIE KJIETKM B TEPUOJ CIIEpMUOTeHe3a) B
TOITYJISILIMKY YMeHbIIaIoCch 6oJiee ueM Ha 90 %; criepmaTo-
1MTOB’ (pa3BMBAIOIIMECS M3 CIIEPMATOTOHUEB® MyKCKHUE
TOJIOBBIE KJIETKM, TIPEIIIeCTBEHHUKHU criepMaTua) — 00-
nee ueMm Ha 50 % [67, 68].

B kauecTBe aHTUTEHA UCITONB30BAIM AMUHOKHUCIOTHYIO
MOCIeI0BaTeIbHOCTD pelienTopa, crelnnduiecky B3auMo-
nefictBytoniero ¢ LH Ha moBepXHOCTH KJIETKU-MUIIEHHU.
PesynbraThl ObUIM MOJTyYeHBbI TTpoTUBOpeunBhie [20, 21]. B
rocJieayIoIre roabl 00a HarpaBIeHUS KOHCTPYUPOBAaHUS
KOHTpalLeNTUBHBIX BaklIMH Ha ocHoBe LH He monyuwmin
pa3BUTHSL.

Bakuunbel Ha ocHOBe (hOJUIMKYIOCTUMYJIUPYIOIIETO TOP-
Mona. FSH — rnukonporeun ¢ MM okono 30 Teic. [la.
Ero Mosekyna cocTOUT M3 IBYX Pa3IMIHBIX ITO CTPYKTYpe
cyobenunnl (anbga-FSH u Gera-FSH), HekoBanmeHTHO
CBSI3aHHBIX Opyr ¢ npyroM. Monekynsl FSH uenoBeka u
Pa3HBIX BUIOB XKMBOTHBIX 00JIaa0T 3HAYUTEbHO TOMO-
Jorueil. bera-uens cneunduyuHa U1t TaHHOTO TOPMOHa,
cocTOUT 13 118 aMMHOKUCIOTHBIX OCTAaTKOB. BUIOBBIX
pas3INuMil B CTPYKTYpE anbda-cyobeIMHULIbI 3HAUUTEIIBHO
oosblIe, YeM B cTpykType O0eta-FSH. Yrnesomnas dactb
FSH cocraBnsieT okosio 15 % ero MM u xapaktepusyeT-
cs rereporeHHocThi0. Kaxnas uz cyovenunun, FSH co-
JEPKUT TI0 IBe OJIUTOCAXapUaHbIe e, COeTNHEHHBIE C
TTOJTUTIETITUIHOM TIeTTblo N-TJIMKO3UIHON CBSI3bIO, 0Opa-

3yeMoil octarkamMu N-alleTWITII0OKO3aMUHA W aMUTHOM
IpynIoi ocTaTKoB acnaparnHa. OaurocaxapuaHble e
HEOOXOAMMBI JIJISI COEIMHEHUSI CYObEIMHUILL U TOIePKa-
HMS Hajutexaleil KoHGopMaluy MoJieKybl. Takxke oHM
3aAIIUIIAIOT MTOJTUIENITUAHBIE LEMU CyObeIUHUI] OT pac-
LIETUIEHUST MpOoTeoJuTuYeckKumMu ¢depmeHtamu. Crenu-
¢uueckue ouosornyeckue cpoiictBa FSH o0ycioBiaeHbl
OeTa-cyObeAMHULICH, TpHOOpeTaroleil OHMOJOrMYeCcKYIOo
AKTUBHOCTb IOCJIE COeAMHEHUS C aabda-cyOobeIMHULICH.

Bosbinast yacTh paboT 1Mo M3y4eHUI0 KOHTpalUEeNTUB-
HOIl crocoOHOCTM BakliMH Ha ocHoBe FSH BbImonHeHa
C WCITOJIb30BaHWEM TOPMOHA OBEYLETO TPOVCXOXKICHUS.
AntuTtena K oBeubeMy FSH mepexkpectHo pearupyior c
FSH npyrux BumoB, B TOM 4YHKCJIe ¥ IIPUMATOB (00E3bsIHEI,
YeJI0BeK), HO He Jal0T MepPeKPECTHBLIX peakiuii ¢ 4Yeso-
BEUECKUMM THUPEOTPOIHBIM ropMoHoM u LH, mmeromum
00JIbIIIOE CXOICTBO MO0 alb(a-CyOobeIMHUIIAM.

TonukoM K pa3paboTkam BakMH Ha ocHoBe FSH cranu
HCClIeOBaHMS, BBITTOTHEHHBIE B 1978—1979 IT. Y 00€3bsiH,
BaKIIMHUPOBaHHBIX oBeubM FSH, 0OHapyXuam TeCTUKY-
JISIPHYIO TUCHYHKIIMIO, XOTSI HUKAKUX U3MEHEHUI B KOH-
LIEHTpaIM1 TECTOCTEPOHA B CHIBOPOTKE KPOBU HE TIPOUCXO-
nuio [39, 58]. KonctpyupoBaHue BaKIIMH BEJIOCH IO IBYM
HampaBieHUsIM: 1) moBbllIeHHe MMMyHoreHHoctu FSH
WJIM ero 0eTa-CyobeMMHUIIBI (ydyacTKa OeTa-CyObeIMHUIIbI,
CoIlep:KalIero MUTOI, BhI3bIBAIOIIMI 00pa3oBaHWE aHTHU -
TeJ K pelienTopy TOPMOHA), JIJisk 4ero ropMoH (6era-cyob-
eIMHMILY WY ee (hparMeHT) COpOMPOBAIN Ha TUAPOOKUCH
ATIOMUHUS JIMOO CIIMBAIU C AMPTEPUITHBIM aHATOKCUHOM
WM HaTpuii-(TanaT-nmpou3BOJHBIM JIMTIOTIONMCAXapuaa
(sodium pthalate derivative of lipopolysaccharide, SPLPS);
2) Tojy4eHue BaKIIMH Ha OCHOBE aMWHOKHUCIIOTHOM ITO-
CIIeJOBaTeIbHOCTH pelenTopa (aMUHOKUCIOTH 1—134),
cneurduuecku B3auMonaencTBywomero ¢ FSH Ha mosep-
XHOCTHU KJIETOK-MUILIEHEH.

CpaBHUTENbHOE MCCIIeIOBAHUE aHTUTEHHBIX CBOMCTB
nHtakTHOrO FSH 1 ero 6eta-cydobenMHUIIBI TOKA3aJ10, YTO
antutesa kK FSH obGnagator Ha mopsimok 0oJjiee CUITbHBIM
adGUHHBIM CPOACTBOM, YeM aHTUTeJIa K OeTa-Ccyobhemu-
Hune. OnHako N.R. Moudgall, M. Jeyakumar et al. [37]
PEKOMEHIOBAIM pa3pabOTIMKaM KOHTPAIIENITUBHBIX BaK-
LIMH KCIIOJIb30BaTh OeTa-cyObeanHUIly C 3(DHEKTUBHBIM
agbIOBAaHTOM, a He uenbHbii FSH, Tak xak B 3TOM citydae
Ha MMMYHHYIO CHCTEMY BaKIIMHUPOBAHHOTO CO3MAeTCs
MeHbllIasi aHTUTeHHasl Harpy3Ka, 00yCcI0BIeHHAsI HATUYU -
€M HeclneurUUIECKUX SIMUTONOB y ajbda-cyobeTuHUIIbI
ropmoHa. Crnienduueckre aHTUTe 2, 00pa3oBaBIlIMecs B
pe3ysbTaTe BaKUMHauMu, cBs3biBaloT FSH B chiBopoTke
KPOBU JI0 KOJMYECTB, HE OIpPEAesieMbIX CTaHIaPTHBIMU
MMMYHOJIOTUYECKUMU METOIAMU.

KonTpartiernius, pa3BuBaroIiasicst B pe3yJbTaTe BaKIIv-
"Haunu FSH u Genkom ero peuenTopa, SIBIASIETCST CIIEACT-

5 A3oocnepmus — naTonornyeckoe CoOCTOsIHNE, NPy KOTOPOM B 35IKy/ISiTe OTCYTCTBYIOT CepMaTo30omapl.

8 Cnepmatmza — myxckas nosnoas knetka Ha 4-i ctagumn passutus. ObnagaeT ranionaHbIM HabopoM XpoMocoM. BoaHukatoT B
pesynsTaTe AeneHnsi cnepMaToLMTOB BTOPOro nopsaka. B peaynsrarte umkna CTPyKTYPHbIX UISBMEHEHN NpeBpaLLaeTcs B CnepMaTo3ons,.

7 CnepmaTtoumnT — MyXCKO rameToLunT. B npoLiecce cnepmatoreHesa nosiBisieTcs n3 cnepMatoroHuii nyTemM MernoTU4eckoro ae-

neHuns. Npouecc NPOMCXOOUT B CEMEHHbIX KaHanbLiax TECTUKYIT.

8 CI'IepMaTOFOHI/II/I — ANnJiongHble NCXOAHbIE MY>XCKME MOJI0BbIE KITETKWN.
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BUEM YXYILIEHUS] Ka4ecTBa CIIEPMbl BaKIIMHUPOBAHHOTO.
BakiuHanusa 6enkom peuenropa FSH, BwimosHeHHast B
OMbITax Ha caMliax o0e3bsiH, Mokaszaja, yTo Oecruioaue
MOXeT OBITb JOCTUTHYTO 0€3 HACTYIIJICHUS a300CTICPMUM.
bnokupoBanue peuentopa FSH cymectBeHHO BausieT Ha
nposndepalnio CrepMaToroHuil U MPOAYKIIUIO criepMa-
TOLIMTOB, HO Mei103, 3Tarl, Ha KOTOPOM TPOUCXOIUT 00-
pa3oBaHue CIiepMaThl, OHO He 3aTparuBaeT. biaromaps
3HAYUTELHOMY YMEHbIIEHUIO KOJUYeCTBa ClepMaToro-
HUI, TOCTYITHBIX JUII MEHOTUYECKOTO JEJEeHUS, Y BaKII1-
HUPOBAHHOTO 3HAYUTEJSbHO YMEHBIIAETCS KOJIUYECTBO
criepMaToLMTOB. B pesynbrate y Hero pazBuBaeTcs OJv-
TO300CIIepMUST’, HO He asoocriepMust. JIMeHue TeCTUKYJI
PETYJISITOPHOTO BO3IEHCTBYS rMIIOTagamyca, OCyIecTBIsI-
emMoro 1ocpenctBoM FSH, nMpuBoauT K MOSIBJICHUIO B 951-
KYJISITe He3pesIbIX CIIepMaTo30MI0B. AHAJIOTMYHBIM 00pa-
30M MEHSIETCSI Ka4eCTBO CIiepMbl Tocie BakimHauu FSH
(Tabum. 2).

B skcnepuMeHTax 1o BaKLMHALMKM AOOPOBOJIBIEB
oBeubuM FSH ObuL1o ycTaHOBIEHO, UTO B CHIBOPOTKE
KPOBU HE MEHSETCS KOHLEHTpallus TaKUX TOPMOHOB,
kak LH, TupeoTponHblii TOpPMOH, TECTOCTEPOH, TUPOK-
cuH, TpuiionTupoHnH. FSH (B Hopme ero coaepxxaHue
Y MyX4YUH 1—5 HI/MJI) MOXET He OINpeNessiTbCsl CTaH-
NapTHBIMU WMMYHOJIOTUYECKMMHU METOIaMU Ha THKe

Tab6nunya 2. KayecTBeHHbIe noka3aTesin crnepmaro-
30Ma0B 06e3bsH, BaKuMHUpPoBaHHbIx FSH [37]

AddekT

B 80 % askynara
cokpauieHo Ha 70 %

Moka3saTenb

Konn4yecTBo B asKkynaTe

Xn3HecnocobHOCTb CHuxeHa Ha 50 %

CHuxeHa Ha 40—

MoasmxHOCTBL (gross motility) 50 %

CHumxeHa Ha 90 %

MpoHn MOCTb 4 refb
POHNLLAEMOC epe3ren oy 15 MM

AKTMBHOCTb MO aKpO3MHY Npo-

[¢)
MbITbIX CNepMaTo3onaoB Chwxena Ha 74 %

ManypoHugasHas akTMBHOCTb

o)
NMPOMBITbIX CNIEPMAaTO301A0B CHiwkea Ha 34 %

AKTUBHOCTb LUMKAnyeckoro AM®

0,
MPOMbITbIX CMIEPMaTO30MA0B CHiwkea Ha 42 %

AKTMBHOCTb ATD NpOMBbITbIX MoBbiweHa oo

cnepmMaTto3onaos

500 %

CBsA3bIBaHME C FOMOJIOTMYHbIMU
oouuTamun o6e3bsH

3aMeTHO MHIrMbupo-
BaHO

[MpoHnKHOBEHME B ZONa-
denuded anuekneTkmn xomska

BnoknposaHo

JexkoHgeHcauus xpomatunHa
crnepmaTo3onaos

Bbicokas 4yBCT-
BUTENIbHOCTb K
ONTUNOTPENTONY,
MHOYUMPOBaHHAA
LeKoHaeHcaunen
XpomaTumHa

CopnepxaHue akpocom y crep-
MaTo301a08B

3Ha4YNTENBHO CHU-
XXEHO

KOHIICHTpAllMK crneluduIecKux aHTuTed. K3meHe-
HUS CIIEPMBI TaKue Xe, KaK y BaknuHupoBaHHBIX FSH
00e3bsaH (Taba. 2) [37].

Hwu nepBoe, HU BTOpoe HampaBlieHHe KOHCTPYMPOBa-
HUS BakIMH KOHTpalemniuu Ha ocHoBe FSH He mo3Bo-
JIMJIA TOOUTBCS UTUTENIBHOTO MY>XCKOTo Oecriionusi. Bak-
LMHaIMs Makak-pe3ycoB oBeubuM FSH mpusena y Hux K
TSDKEJIBIM HapylIeHUsIM CIiepMaToreHe3a B TeyeHue 1—2
JIET, OIHAKO B TeueHue 4,5 roma, HECMOTPST Ha TIEPUOIU-
YecKoe TOBTOPEHME BaKIIMHALIMKA W OJUTO300CTIEPMUIO,
TTPOU3OIILIO KaueCTBEHHOE (HO He KOJIMYECTBEHHOE) BOC-
CTAaHOBJIEHUE CIlepMaToreHesa u (epruibHocTu [48, 62].
IIpuunHa, mouyemMy MOBTOPHBIC MPUBUBKHU oBeubero FSH
He MOAaBWIM HEOOpaTUMO CIiepMaTOreHe3, OcTajach He-
ycTaHOBJIeHHOI |34, 35, 37].

I[Ipu BakUMHAIMKU PELENTOPHBIM OEJKOM KOHT-
palieniimsi okaszajaach HENpOAOKUTENbHOU, He 0osee
300 cyT., 1 MorJIa OBITh JOCTUTHYTA TOJIBKO TTOCJIE IBYX-
TpeX WHBEKIIMI aHTUreHa ¢ aabloBaHTOM. [Ipu sTOM
3HAYUTEJIPHO CHMXAJIOCh KOJUYECTBO CIIEPMATO30MI0B
M WX MOIBWXKHOCTh. MI3MEHEHMST KOJIMYECTBA TECTOCTE -
poHa B CHIBOPOTKE KPOBU He Habaomanoch [35, 38]. Oba
HampaBJIeHUs He TTOJYyYrIU CEPbEe3HOTO Pa3BUTHSI 3a TI0-
CJIeTHUE TOBI.

B Gonee no3nHeit padore R.K. Naz [41] BbIcKazaHO
COMHEHME B MEPCIEKTUBHOCTU [UIsl MENUIIMHCKOMN KOHT-
paleniuy BCEro HampaBJIeHUs CO3IaHUsI KOHTPALeTUB-
HBIX BaKIWH, OJOKMPYIOIIMX 00pa3oBaHNE raMeT, B CBA3U
C MX BBIPAXEHHBIM BJIIMSIHUEM Ha MPOAYKIIUIO CTEPOUITHBIX
ropMoHoB. [To ero MHeHHIO, TaKne BaKIIMHBI IITUPOKO OY-
JIyT MCIIOJIb30BAaThCS TOJIBKO B BETEPUHAPHOW IPAKTHKE
JUTSI KaCTpallMK KMBOTHBIX Y B TEPANEBTUUECKUX LIEJISIX B
KIMHUYECKUX CUTYalusX, TPEOYIOIIUX WHTMOWPOBAHUS
CEKpelLMU TIOJIOBBIX CTEPOUIOB (MUOMA MAaTKU, CUHIPOM
MOJMKUCTO3HBIX SMYHUKOB, JHAOMETPUO3 M TpexIe-
BpPEMEHHOE T10JI0BOE CO3peBaHUE — BaKIMHBI HA OCHOBE
GnRH u LH).

BakuuHbl, HaOpyLwaowme yHKUumn
ramert

K HUM OTHOCSITCSI BAKIIMHBI, HAPYIIAIOIINE TTPUCOCTH -
HeHMe criepMaTo3ouaa K zona pellucida oonmra u 610Ku-
pylolye MOABMXHOCTh M KU3HECTIOCOOHOCTh CIiepMaTo-
30UIIOB.

Baknunsl Ha ocHoBe aHTUreHoB zona pellucida. ZP (pa-
Hee Ha3bIBaJlach zona striata, B pyCCKOM sI3bIKE€ COOTBET-
CTBYET TEpPMMH «OjecTsiass o60049Ka», WCIOIb3YeMblid
penKo) — mpo3padHasi 3JacTUYHas TJIMKOIPOTEMHOBas
000J104Ka BOKPYT MJ1a3MaTUYECKO MeMOpaHbl SIHLIEKIET-
KU MJIEKOTTUTAIONINX XXUBOTHBIX U YeoBeka. Ee TommmHa
y 4enoBeka cocTtapisieT 5—10 Mxm. Yepe3 Hee cBOOOIHO
MPOHUKAET BOJAa M PAaCTBOPEHHbIE B HEil BelllecTBa, aH-
TUTeNa, epMEeHThl U HeOOJbllINe BUPYChl. B mHOIuBUIY-
aJlbHOM pa3BUTUM siiliekieTku ZP oOpa3yercs Ha cTaauu
pocTa, Koria OHa DPa3BMBAETCSl B COCTAaBe MEPBUYHOIO
domnmukyna. [MnkonporenHsl ZP cuHTe3upyeT siteKeT-
Ka [79] (puc. 6).

¢ ONMro3oocnepmMmnst — CHUXeHne Konnm4yecTea crnepmMaTo30naoB B 9sKyNATe MeHbLle 4em 20 MaH/mi.
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Koprukanse-
Has rpaHyna

npocTpax-
CTBO
KoprtukansHas

peakyus
) +—Cnepmarozong

PucyHok 6. SliiLekneTka B npoLecce ornjiogoTBOPeHusi: A — criepmMmaro3onabl, CBsA3aHHbIe ¢ ZP aiiLeK/eTKuy.
MacwrtabHas nuHevika cootesetTcTByet 13 mkm; B — mukpogotorpagus ZP ariLekneTkm, caesaHHasl cka-
HUPYIOLMUM 3J1IeKTPOHHbIM MUKpPOockonom. MacwtabHas inHerika cooreetcTByeT 200 Hm [77]; B — cxema,
nokasbiBaroLyasl aTanbl onio[40TeopeHns: 1 — onio[0TBOPEHUE SIHLIEeK/1IeTKU HaYNHaeTCs 1MocJie CBSA3bIBaHUS
WHTaKTHOWM akpoCcoOMbI criepmaro3ouga c zona pellucida (ZP3); 2 — cBsa3biBaHUe criepmMmaro3ouga c poa-
CTBEHHbIM peLenTopomMm Ha ZP3 nHayunpyeTt curHasabHbli TPAHCAYKUMOHHBIN Kackapn (signal transduction
cascade), npuBoAsLNIi K aKpOCOMaJIbHOV peakunun; 3 — NpOHUKHOBEHUE criepmaro3ona Yyepes3 MaTpukc
zona pellucida; 4 — aiiyekneTka u nna3amarndeckass MeMmbOpaHa criepMmaTo3ouga C/INBalOTCH, Ha4YNHaeTcs
pa3Butue 3urotbl. KopTukanbHas peakuusi, pa3syuBaloLLjasicCs rocJie onjioa0TBOPEeHUs SLLeKIeTKU, MPUBO-
AnT K yTpate zona pellucida cesi3biBaloLyeii akTUBHOCTU B OTHOLLUEHUU CrepMaTo30MA0B U rnpeaoTepaLyaet

nonucnepmuio [16]

ZP ipeuMyIeCTBEHHO (POPMUPYIOT TPU IIIMKOIPOTEU-
Ha (ZP1, ZP2 u ZP3), noka3biBaolle pa3Hyl MOIBUXK-
HOCTb B IOJIMaKPUIAMUTHOM TeJib-371eKTpodopese, MPoBo-
MMMOM B TIPUCYTCTBUM JOAeUICYIbthaTa HaTpus (sodium
dodecyl sulphate — polyacrylamide gel electrophoresis, SDS
— PAGE). B coctaBe ZP uenoBeka oOHapyKeHBI YeThIpe
rukonpoteuHa: ZP1, ZP2, ZP3 u ZP4. Knaccudukaius
IJIMKOIIPOTEMHOBBIX aHTUIeHOB ZP (opMupoBaiach npu-
MEHMTENIBbHO K Pa3HbIM O0BEKTaM UCCIIEOBAHUSI, B pa3HOE
BpeMsi, ¥ TIO3TOMY B JIUTEPAType BCTPEUAIOTCS pa3HbIe Hau-
MEHOBAHMSI OIHUX M TeX Ke aHTUureHoB. Haubosee pacrnpo-
CTpaHEHa «MbIIIMHAS» KJIacCu@uKauus, ee Mbl UCTIOJb-
3yeM B JJaHHOI paborte. B Tabn. 3 mpuBomsTCsS mpuMepbl
KJ1acC(UKALMI ITMKOIPOTEMHOBBIX aHTUTeHOB ZP.

[mxonporenHbl ZP, BblneneHHbIe U3 STUIIEKIETOK pa3-
JIMIHBIX BUTOB MJIEKOTTUTAIOIINX, TIPY CXOJCTBE CTPYKTYPBI
CaMMX MOJUTIENTUIOB UMEIOT Pa3TUYHYIO TTOJBUKHOCTh B
SDS — PAGE, uro sBisieTcs1 C/IeACTBUEM UX Pa3IMYHOR
MOCTTPAHC/SIIMOHHON ~ MoauduKauuu, BKIOYaONIei
MIMKo3uaMpoBaHue. [linkonporenHsl ZP gitliekaeTku ue-
noseka (human zona pellucida, hZP) umeroT cienymoliyio
MM: hZP1 (~100 kda), hZP2 (~75 x[la), hZP3 (~55 x[1a),
hZP4 (~65x1a) [77].

ZP urpaet oCHOBHYIO pOJib B pacIiO3HaBaHWM M CBS-
3bIBAHUM CTIEPMATO30MIa C OOILIMTOM, WMHAYKIIMU aKpo-

COMaJIbHOTO 3HJOLIMTO3a B Zona-bound criepmaro3ouja u
MPEMITCTBYeT MPOHUKHOBEHUIO 00Jiee OHOTO CriepMaTo-
301/1a B SMIEKIIETKY, T.e. OJIOKUpYET nojaucnepmuio. ZP2
u ZP3 gBASIOTCS IMTaHAAMMU JUIs1 pelieNTOPOB Ha TOJOBKE
CIIepMAaTO30MI0B, OTBETCTBEHHBIX 3a CBSI3bIBaHWE C zona
pellucida u 3armyck akpocoMHOI peakuuu. ZP3 nHaynupy-
€T MOMIOIIEeHUE CTIepMaTO30Maa SIHLIeKIeTKOM [77].

IMocne NMPOHMKHOBEHUST CIIEPMATO30MIa B SIMIIEKIIETKE
3aIrycKaeTcs KacKan OMOXUMMYECKIX PEaKIIAA, TIPUBOISIIINIA
K OIOPOXKHEHUIO KOPTUKATBHBIX BE3UKYT — MeMOPaHHBIX
ITy3bIPHKOB, COMAEPXKAIIMX JuTudeckue (epmeHTsl. Comep-
JKMMOE KOPTUKAIBbHBIX BE3UKYJT BbIOpACHIBAETCS HApyXKy (B
MEepUBUTEJUIMHOBOE IPOCTPAHCTBO) U MOoAUMUIIMPYET zona
pellucida Takum 06pazoMm, YTO MOCEAYIOLINE CIIEPMATO30U-
IIbI YK€ He CITOCOOHBI IPOHUKHYTH Yepe3 Hee. [IpoHuKHOBe-
HUE OHOTO CIIePMaTO30M/a B SIMIIEKIETKY — HEoOX0nnMoe
ycsioBue Uit pa3BuTUsi aMOpuoHa'® [79]. AMUHOKUCIIOTHBIE
TOCJIeIOBATEIbHOCTH OelkoB ZP denoBeka M KMBOTHBIX
HMMEIOT OOJIBIIIOe CXOACTBO MEXIY cO00Ii (TaoI. 4).

IIpencraBneHHble B TaOJa. 4 maHHBIE OOBSICHSIOT Te-
TepocnelnbUIHOCTh aHTUTEN, O0pasyloluxcs K TJn-
KompoTeuHaM ZP pa3HbIX BUIOB XKMBOTHBIX W YeJOBe-
Ka. [mukonporenHbl ZP cBuHbU (porcine zona pellucida,
PZP) 006bIYHO MCTIONB3YIOTCSI KaK aHTUTEHBI BbIOOpA ISt
MU3Y4YEHUS] KOHTPALIENTUBHOTO JNEWCTBUS TaKMX BaKIIMH Y

Tabnuya 3. Knaccugpukaunm rnnkonpoTenHoBbix aHTureHoB ZP [30]

Pa3nu4yHble mnekonurawwme* Mbiwin Kponukn CBUHbMU Jlogn
ZPA ZP2 Rec75 ZP1,ZP2, ZP4 ZP2
ZPB ZP1 Rec55 ZP3a ZPB
ZPC ZP3 ZPC ZP3b ZP3

lMpumeyvaHne: * — KPYMHbIV POratbiii CKOT, KOLLKU, COOaKku, Makaku.

0 9MOBpUOH — cTaaus pa3BuUTUS OpraHn3amMa, HaumMHasi Co CTaamm 3UroThl 0 POXAEHUS UKW BbIXOAa U3 ANLEBbLIX 000s104eK.
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Tabnuuya 4. Cxo[cTBO aMUHOKUCJIOTHbIX NOCJie4oBaTesibHOCTel 6esikoB ZP yesioBeka v XUBOTHbIX [46]

Cemencrteo ZP | Bup, | AnuvHa nonvnenTUgHomn uenu | UpeHTn4YHOCTb C YenoBekom (%)
Mbiwb 622 39
Kponuk 533 71
ZP1 CBuHbBSA 533 68
MHaniickas makaka 539 92
Yenosek 565 -
MbliLwb 733 60
Kponuk 672 72
ZP2 CBuHbBSA 716 64
Mupouiickaa makaka 745 94,2
Yenosek 745 -
Mbiwb 424 67
Kponuk 415 69
ZP3 CBuHbBSA 420 74
WHaniickasa makaka 424 93,9
Yenosek 424 —

mozeit u nmpuMartoB [46]. CpaBHUTENbHBIC MCCIIEIOBAHNS
KOHTPALIENTUBHOTO IEMCTBUSI TJMKOMPOTenHOB ZP ueso-
BeKa, MpoBeleHHble Ha Makakax (Macaca fascicularis) u
6abyuHax (Papio cynocephalus), mokasanu, yto Haubosee
IJIATEJIbHOM KOHTpauenunu (oT 9 go 35 mec.) ymaercs mo-
CTUYb TIPU MCITOTb30BaHUM ZP1 B KauecTBe aHTUTEHHOTO
KOMITOHeHTa BakuMHBI [30].

JlaHHOe HalpaBjJeHue KOHCTPYMPOBaHMSI KOHTpalle-
TUBHBIX BaKIIMH aKTUBHO pa3BuBajioch B 1980-x IT., mo-
BTODSISI T€ 3aKOHOMEPHOCTU Pa3BUTUS, 4Yepe3 KOTOpbIe
MPOIUIM BaKIIMHBI, OJIOKMpYIOIIKe o0pa3oBaHue rameT. B
KayecTBe albIOBAHTOB MCIIOJb30BAJICS TTOJHBIN 1 HETOJI-
HbII ambioBaHThl DpeiiHaa, cKBajieH, JIMIOCOMBI U JIp.; B
KavyecTBe MMMYHOCTUMYJTUPYIOIIETr0 HOCUTENT — audTe-
PUIiHBINM TOKcOU. ISl TOJyYeHUS! BBICOKOOUMIIEHHBIX
MperapaToB INIMKOIPOTEMHOB TeHbl ZP KiIoHUpoBamu B
3YKapUOTUYECKUX U TMTPOKAPUOTUUYECKUX OpraHU3MaX 1 Ha
MX OCHOBE TIOJYyYaIy MPOAYLIEHTHI OTAEIbHBIX TIIUKOIPO-
teuHoB [1, 15, 19, 46].

OnHOBPEMEHHO HAKaIUIMBAJIMCh CBEICHUSI O TTOCTBAK-
LIMHAJIBHBIX OCJIOKHEHUSIX, Pa3BUBAIOIIMXCS Yepe3 He-
CKOJIBKO MECSIIEB TOCje BaKIIMHALIMM TIMKOMPOTEMHAMU
ZP. Cxema mpeacTaBlIeHUI O MPOIECCe OTUIOAOTBOPEHUS
SIAIIEKJIETKU, B COOTBETCTBUM C KOTOPOI aHTHUTEIa KOHKY-
PUPYIOT CO CTIEpMAaTO30MIaMH 3a CITeIM(UUISCKUE YIaCTKU
Ha MOBepXHOCTU ZP 1 TeM caMbIMU OJIOKUPYIOT €ro Mmpo-
HUKHOBEHUE B SIMIIEKIETKY, He yIUThIBaJa MHOTHE JPYyTUe
BapuaHTbl COOBITUIA, BbI3BaHHBIE aKTUBU3AlMEN BHYTpPH-
KJICTOYHBIX CUTHAJIbHBIX TTyTel (puc. 7).

B xonue 1980-x IT. ObUIO YCTAHOBJIEHO, YTO y MaKak,
BaKLIMHUpPOBaHHbIX ZP3 situexnetrku cBuHbU (50 MKT) B
MOJTHOM ambloBaHTe MDpeitHaa, TOCTUTANCS UTUTETbHBII
KOHTpalenTuBHbIN 3ddekT (He meHee 540 cyT. — cpok
HaOmoaeHUsI) Ha (hOHE BBICOKMX TUTPOB aHTUTEN K ZP3,
HO OH COTTPOBOXKIAJICS Pa3BUTHEM JIeTeHePATUBHBIX U3Me-
HEHUI B SUYHUKAX (puc. §).

TucTonornueckoe u3yyeHue IMUHUKOB, U3BICUEHHBIX
13 XUBOTHBIX, BAKIIMHUPOBaHHBIX ZP3 B MOJHOM aablo-
BaHTe PpeiiHaa, MoOKa3ajlo 3aMEeTHOE CHUXEHME KOJIU-
yecTBa (POJTMKYIOB. SIMUHUKYA B OCHOBHOM COIEpPXKaIN
MepBUYHbBIC (POJUTMKYJIbI, PACTIONIOXEHHbBIC BIOJIb MEepU-
(depun koprekca. BropuuHbie GosTMKyIbl ObLIM 3HAUM -
TeJTbHO MEHBIINX pa3MepoB, 4eM B HopMme. OHU BBITJIsIIE-
JIN KaK COTOBBIE arperathl, CBsI3aHHBIC Yepe3 Oa3abHYIO

PZP-aHtntena
MMMmyHHas cuctema ' :

) 4

PZP-aHTureHbl
o®,
e%e

Zona pellucida AHTuTENa K PZP

CBA3bIBAOT

CaliTbl, (7 caunTbl
csmuaarou.m% C”engT03°””°B
cnepmarosongpl v DNOKMpYIoT
onnoaoTBOpeHne

ANLEKNETKN

A

PucyHok 7. Cxema ¢papmayeBTu4eCckoii KOMnaHuu-
npoussoaunUTesis, WJIJIIOCTpUpYoLLasi KOHTpauern-
TUBHOe AericTBue BakunHbl SpayVac™. QevicTtBue
aHTuTen k ZP 06bsICHAETCS NOKynaTeJsito BaKLHbI

C AOCTYMHbIX AJ151 TOHUMAaHUS MeXaHU4YeCKUX Mo-
3uunii. OgHaKo rnpu B3anMoaeicTBUN aHTurena

C peLernTopoM rponNcCxXoauT He TOJIbKO ero aKpaHu-
poBaHue OoT criepmMaTo30u40B, HO U aKTUBU3aLnNs
BHYTPUKJIETOYHbIX CUTHaJIbHbIX MYyTeu, npuBoasLas
K TPYAHO NMPOrHo3npyembiM 6uosiornyeckum agpgek-
Tam. B gaHHOM criyyae OHU NPoSIB/ISIIOTCSA AereHepa-
TUBHbIMU N3MEHEHUSIMU SUYHUKOB
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PucyHok 8. [lereHepaTuBHbIe N3MEHEHUS ANYHU-
KOB UHAMNICKOM MaKaku, BbI3BaHHbIe BaKLMHaLUnen
ZP3 B nonniHoM aabioBaHTe PperiHaa: 1 — ¢ponnuky-
J1bl INYHUKOB 63 OOLUTOB C y4acTKaMu MJIOTHOro
maTpukcnogo6Horo matepuana. Yeennyenme B 800
pa3s; 2 — ¢ponnukynapHas arpogus. Atpogpupo-
BaHHble oBapunasibHble GOJININKYIIbI PACrOJIOXEHbI B
BUEe KOMMaKTHbIX KJIETOYHbIX arperaTtoB, UMeIOLLUNX
Bug cot. Ctpenkovi nokasaH ¢ponnukyn, nogeep-
rwnrica pesopb6unn. YeennyerHue B 1200 pas; 3,

4 — aTtpoupoBaHHbIe ponnKynbl, NogBepriine-
cs pe3opbumnn. Ctpenkamu nokasaHa ¢pubposHas
coeauHUTesIbHasi TKaHb I TMaJIMHOBbIV MaTepuna
Bokpyr ¢ponnukynos. Yeesndyeune B 1800 pas [13]

TUIACTUHKY. DTU OCTAaTKU (DOJTUKYJISIPHON TKaHU Haxo-
IUJINCh B TIPOIeCCe paccachbiBaHUSI M OBLIM OKPY>KEHBI
GUOPO3HOI COCNMHUTETLHONW TKAHBIO W THATUHOBBIM
BemecTBoM!'!. JlelikonutapHOi WHGWIBTpAIIMM, Xapak-
TEPHOU U XpPOHUYECKOTO BOCTIATUTEIBHOTO Mpoliecca,
He Obu10 oT™MeueHo [13, 75].

AHaJIoTUYHbIe Pe3yJbTaThl B T€ TOAbI ObLIM MOJy4ye-
Hbl JPYTMMM MCCIEIOBAaTENIMU, HO Yy HUX OCTaBaJlach
HaJeX1Ia Ha TO, YTO (DOJUTUKYJISIDHBIC OCJIOKHEHUST BbI-
3BaHbl JIMOO JEWCTBMEM aablOBaHTa, JIMOO HaIUYMeM
npuMeceit Ipyrux 0ejKOB, IMOMaBIIMX B BAKIIMHY BMECTE
C TIJIOXO OYUIIEHHBIM ITEPBUYHBIM CHIPbEM, ITOJYIaeMbIM
nccliemoBaTe/sIMu Ha OoliHe [22, 54|. C uenbio moiayde-
HUs 0OoJiee TOMOTEHHBIX TIperapaToB TIMKOIPOTENMHOB
ZP ucnonp3oBaiu TeXHOJIOTUIO pekomouHanTHou JITHK.
ITensr ZP x1oHMpOBaau U MEPEHOCUJIM B CHelMalbHbIe
KJETKMU-TPOAYIIEHThI, MOJYYEHHbIN MPOAYKT TIIATEIHHO
OYMUIAJIU OT IPUMECEN IPYTUX OEJIKOB U KOHBIOTMPOBAIU

¢ nudTepuitHbIM TOKCcouaoM. Ho pe3ynbraThl okazainuch
pazoyapoBbiBalOIIMMU. KOHKYPEHIIMM CO CIIepMaTO30M-
IaMH 3a Clieur@puIecKre yuacTKM Ha IToBepxHocTu ZP He
MOJYYMI0Ch. PazBuTHE CTEPUIBHOCTU Yy BAKIIMHUPOBAH-
HBIX CO0aK COTTPOBOXAAIOCH IereHEPATUBHBIMU U3MEHE -
HUSIMU SUYHUKOB [24, 63].

babyuHsl (Papio anubis), KoTopsiM OblIa BBeJeHa 3K-
criepuMeHTaIbHAs BaKIIMHA Ha OCHOBE PEKOMOMHAHTHBIX
00e3bsiHbUX (Macaca radiata) ZP1 u ZP2, KoHbrorupoBaH-
HBIX ¢ TU(DTEPUIHBIM TOKCOUIOM, OCTAIMCh OECTLTOIHBI-
MM yKe TTOCJIe TOTO, KaK M3 ChIBOPOTKU MX KPOBU HMCUE3-
JIM aHTUTeJla K 3TUM TJIMKONpoTenHaM. [HMcTomornyeckoe
uccaenoBaHue SIMYHUKOB MMMYHU3UPOBAHHBIX 00€3bsTH
MO3BOJIWJIO YCTAHOBUThH Hajuuue (OJUIMKYIOB, TMOABEP-
TIIMXCS OOpaTHOMY DPa3BUTHIO WJIM HE JOCTUTIIUX 3pe-
noctu (atretic follicles), u nereHepaTUBHBIC OOLIUTHI, YTO
OOBSICHSIIO OECIIONNE KUBOTHBIX B OTCYTCTBHE aHTUTEIT,
cneunduueckux K ZP1 u ZP2 [13].

W3 ZP-BakuuH HamOoJjblllee IIPUMEHEHHE B BeTe-
puHapHO# TipakTukKe Hauwm SpayVac™ u IVT-PZP
(ImmunoVaccine Technologies™, IVT, Tanudakc, Hopast
otnannus, Kanama). BakuuHbl TnpegHazHauyeHbl IS
CHIDKEHUS (epTUILHOCTA AUKHUX XKMBOTHBIX, KPOME Ce-
MeiictBa Komnaubux. ComepikaT KOMIUIEKCHI TJIMKOIPO-
TeUHOB ZP, MOJyYeHHBIX U3 SIALIEKIETOK CBUHEH TyTeM
BOJTHO-TEIJIOBOI 3KCTpaKIMu. B KayecTBe ambloBaHTa Mpe-
WMYIIECTBEHHO UCTIOb3yeTCsI TIOJHBIN aabpioBaHT PpeifH-
Jla VUTA IpyTHe MaciisiHble anbloBaHThl. OCHOBHOE OTIIMUME
BakiuHbI SpayVac™ ot IVT-PZP B ToM, 4TO y Hee aHTUTeH
BKJTIOUEH B JIMTIOCOMBI (COOCTBEHHAsT 3aIraTeHTOBaHHAs
TexHosorus). PaznnyaloTcst crmocoObl IPUTOTOBICHUST aH-
TUTEHOB, CXeMbl BaKIIMHALIMM U COCTaB aIblOBAHTOB IMPU
MEepBUYHOI U OyCTepHOI BakKLIMHALIMSX. BiiokupyloT dep-
TUJILHOCTB KMBOTHOT'O Ha Iepuo oT 22 Mec. 10 7 jieT (B 3a-
BUCUMOCTH OT BUIa SKUBOTHOTO, UCTIOJIb3YeMOTO aIbIOBaH-
Ta 1 cxeMbl BakinHauuu) [33]. I1o TeXHUYECKOMY YPOBHIO
COOTBETCTBYIOT pa3paboTKaM BTOPOIi TTOIOBUHEI 1980-X IT.
B Gojiee mo3mHUX MaTeHTaX Ha KOHTpaleNTUBHbIC BaKIIN-
HBI B KadecTBe aHTUTeHa ImmunoVaccine Technologies™
3aIIMINAIOTCS TIMKONPOTeWHBI Z P, MoTydeHHbIe 10 TeXHO-
Jjoruu pekom6buHaHtHoi JJTHK [9].

BakuuHbl, 6AOKMpPYIOLLME NOABMKHOCTb
M XKN3HECNOCOOHOCTb CNEPMATO3OUAOB
DTO HampaBieHHe KOHCTPYMPOBaHUS BaKUMH (ep-
TUJIBHOCTH MOSIBUIOCH B KOHIE 1920-X IT. U ¢ Tex mop
CUMTAETCS MCCIEeNOBaTEIsSIMU CaMbIM TE€PCIEKTUBHBIM
[40]. TMpuyrHa Takoro onTUMHU3Ma 3aKjirydaeTcs: 1) B
MPOCTOTE caMOi MJeU UCMOJIb30BaHUs OETKOB criepMa-
TO30MJ0B B KayeCTBE aHTUTEHOB ISl BaKIIMHAIIMM KaK
MYXUYWH, TaK W KEHIIMH; 2) pe3yiabraTax paHHMX 3K-
cnepumeHToB M.J. Baskin [5, 6], moka3aBIero BO3MOX-
HOCTb JOCTUKEHMST BDEMEHHOTO OECIUIONUS Y MY>XKUYUH U
JKEHIIIMH, BaKIIMHUPOBAHHBIX IKCTPAKTaMU CIIEPMBbI; 3)
00HapyXeHUU aHTUTEHHBIX CBOMCTB Y CIIepMbl. AHTUTE -
Jla K criepMaTo3ouaaM oOoHapyxuBaioT y 70 % Ba3sKTO-

" TannH — Nosynpo3payHoe CTekNoBMaHOe 6elkoBoe BELLLECTBO MNJIOTHON KOHCUCTEHLMMU, CTOMKOE K AeNCTBUIO KUCOT U LLIeNo-

Yemn, OKpaLuMBaloLLLEeCs KUCbIMU Kpackamu.
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MUPOBaHHBIX'2 MykuuH [27] u B 2—30 % ciay4yaeB ceMeii-
HOro Oecriofus, acCOLMMPOBAHHOTO C TIPUCYTCTBUEM
aHTUTEJ K CTIEpMATO30MIaM Yy MYXXUYUH W/WJIU XKEHIIUH
[49]. Onnako oxwumaHusi OBICTPOTO ycIiexa B CO3JaHUU
YHUBEPCAJIbHONW KOHTpALIENMTUBHON BaKIIMHBI OKa3a-
JIUCh CIIMIIKOM ONTUMUCTUYHBI. B KoH1le 1980-X rr. ObL1
uaeHTUGULIMPOBaH TOJBKO 1 % GelIKOB CIiepMaTO30M-
JIOB, U €11l MEHbIIIe OBbLIO U3BECTHO O TOM, KaK1e U3 HUX
JMOCTYITHBI JUIST ICCTBUST aHTUTEI [61].

[To nanubiM Suri Anil [2] u R.K. Naz [40, 42, 44], nau-
0oJiee MCCIIETOBAHHBIMU AHTUTEHAMM CIIEPMAaTO30MIIOB,
paccMaTpuBaeMbIX CIELMAJIMCTAMU KaK aHTUTEHbI ISt
BaKIIWH (GPePTUILHOCTH, SIBJISIIOTCS CJIEIYIOIINE.

SPAGY (sperm associated antigen 9) — 6e10k ¢ MM
79 xJla. BunnMo, HaxoOUTCSI B TOJIOBKE CIIEPMAaTO30M-
na, Tak Kak crenuduyeckas K HEMY ChIBOPOTKA CKJe-
MBaeT CIIePMaTO30UIbl «TOJOBKA K IOJJOBKe». AHTUTEA
K 3TOMY OeJIKy oOHapy>XeHbl y O€CIUIOAHBIX KEHIIUH C
HOPMaJIbHBIMU 9HAOKPUHHBIMU MPODUISIMU U HE UMe-
IOIIUX CYXEHUSI MaTOUHbIX TpyO. AHTutena K SPAG9Y
MEPEeKPEeCTHO pPearupyroT CO CHEepMOl MHOTMX BUIIOB
SKMBOTHBIX.

PH-20 (PH-20 antigen) — Ou@yHKIMOHAIbHBII
T1a3MOMEMOpPaHHBIN OEJI0K CIIEPMbI, 00JIamalOIINil TH-
aTypOHUAA3HON aKTUBHOCTBIO. [lo3BoisieT akpocome
CIIepMaTo30uJa MPOMTU Yepes3 CJION KJIETOK BOKPYT 0O-
1MTa U Onaromapsi akpocoMaJlbHOM peakIIMu CBS3aThCs
¢ zona pellucida. BakuuHaimss MOPCKMX CBUHOK 000OMX
noJjioB autureHom PH-20 mpuBoauia K Gecrioauio Xu-
BOTHBIX. BriocieacTBum ObLIO MOKa3aHO, YTO y CaMIIOB
BMecTe ¢ OecruiogueM pa3BUBAJICS ayTOUMMYHHBIN Op-
XUT, TIPOSIBIISIBIINICS OTCYTCTBUEM CIIEpPMAaTO30UI0B B
MpUaaTKe suaKa's.

SP-10 — axkpocoMajbHbIi CIelu(UuIecKuii OeyoK,
O0OHapy>XeHHBI B criepMaTo30MAax JOAeH, MbILIEH, JIUC,
00e3bsiH (0a0yMHOB U MaKak), KPYITHOTO pOraToro cKorta u
CBUHEH. BXoauT B HaApyXHBII aKPOCOMAaJIbHBIN KOMITJIEKC
0enkoB. B akcriepuMeHTe B YCIOBUSIX in Vitro aHTUTENA K
oesnky SP-10 G10KMpYIOT MPOHUKHOBEHUE CIIEPMATO30U-
TIOB B STMIIEKIIETKY XOMSIKa.

Cneyugpuueckas naxmamdoeeudpoeenasa auvex LDH-
C4 (testis specific lactate dehydrogenase LDH-C4) —
¢epMeHTaTUBHO aKTUBHasl TeTpaMepHas ¢opma dep-
meHTa ¢ MM 140x/da. LDH-C4 usyuaetcs yxe Ooyee
JBYX ACCSTUJICTUI U TTO3TOMY XOPOIIIO OXapaKTepu30Ba-
Ha. CunTaercsi oueHb MEePCIEeKTUBHBIM aHTUTEHOM JIJIsI
BaKIIMH (GepTUIbHOCTHU JaHHOTO Tuna. OQHaKo B 9KCIIe-
pUMEHTaxX Ha SIBAaHCKMX MaKakKax, KOr/ia MCIOJb30BajCs
koubioratT LDH-C4 ¢ ygacTKOM MOJEKYIbl CTOJIOHSIY-
HOTO TOKCHMHA, BKJIOYAIONIUM B3MUTOMN g T-KIEeTOK,
CHU3UTh (PEePTUIBLHOCTh BaKIIMHUPOBAHHBIX KMBOTHBIX
He ynanoch [74].

MDC-6enox (metalloprotease/disintegrin/cysteine-
rich protein) — ceMelCTBO HMHTErpajJbHBIX MeMOpaH-
HbIX 0€JIKOB, BKJIIOYAIOIIMX pPA3IUYHblE MO TMEepBUY-
HOI CTPYKType METaJUIONPOTENHA30MOA00HbIE TOMEHBI
(metalloproteinase-like domain), Takke M3BECTHbIE Kak
ADAM-cemeiictBo 6enkoB (ADAM family protein). B
(bepTHIIBHOCTU UTPAIOT POJIb OEJIKU CeMelCcTBa, CUHTE3U-
pytouecs B suukax: ¢pepruiuH 6eta (fertilin f, ADAM?2),
uuputecTuH (cyritestin, ADAM3; tMDC 1), ADAM 5
(tMDC 1II), ADAM 6, ADAM 16 (xMDC 16), ADAM 18
(tMDC III), ADAM 20, ADAM 21, ADAM 24 (testase 1),
ADAM 25 (testase 2), ADAM 26 (testase 3), ADAM 29 u
ADAM 30. ITate u3 6enkoB cemeiictBa ADAMs (deptu-
JH 6eta, nupurectuH, ADAM 5, ADAM 16, ADAM 18)
MMEIOT OTHOILLIEHUE K TMPOLIECCY OIIONOTBOPEHUS siilie-
KJIETKM W/WJIK CO3PEBAHMIO CIlepMaTo30ua0B. X oCHOB-
Hasl poJib B MpOLEcce OTUIOAOTBOPEHMS 3aKIIOYACTCS BO
B3aMMOJEHCTBUN MEXIY TIa3MaTUUeCKUMU MeMOpaHaMu
criepMaTo30MIa U STUIIEKIETKH.

Depmunun 6ema (fertilin ) — OMUH U3 MEPBBIX XOPO-
10 OXapaKTEPU30BAHHBIX <«KJIETOYHBIX IE€3WHTEIPUHOB»
(cellular disintegrins). BrI3bIBaeT ciausHue crepMaTo-
3ouga u sginekietku. MepTinH Geta ABASIETCS OIHOI
U3 CyOBbEOIMHUIL OUMEPU30BAHHOIO AaHTUIEHA CIEPMbI
(dimeric sperm antigen), KOTOPbIil MEPEKPECTHO pearupy-
€T C OJHUM U3 aHTUTEJI, UHTUOUPYIOLIUX (hePTUIU3ALINIO,
n3BecTHBIX Kak PH-30. @epTrinH 6eta M LMPUTECTUH
UMEIOT CXOIHbIE AMUHOKMCJIOTHBIE TTOCJIEI0BATEIbHOCTH.

benrox DE (protein DE; acidic epididymal glycoprotein,
AEG) — mmkonporenH, MM 37 x/la. B Teuenune snuou-
MMMaJTbHOTO CO3peBaHUsS (AMUIAMIMMATBHBIN, T.e. OTHO-
CAILMICS K MPUAATKY SIMYKa) HAXOAUTCS B JOPCATbHOM
peruoHe roJIoBKM criepmaro3ouaa. AHTUTeNa K 6enky DE/
AEG UHruOMpYyIOT ero NpOHUKHOBEHHE B CBOOOIHYIO
30HYy siila (zona free egg).

Illenmuonas nocaedosamenvnocms YLPI2 (peptide
sequence YLP12) — oGHapyxXeHa B criepMe 4esioBeKa U
YYacTBYeT B CBSA3BIBAHWM CIIEPMATO30MIa C SIUIIEKIIET-
Koii. Bxiouaer 12 aMUHOKHMCIOTHBIX TOCJIEI0BATE/b-
Hoctelt (YLPVGGLRRIGG). /Ins uccinenoBaHusI KOHT-
pauenTuBHOTrO 3¢h@deKTa B 3KCIIEPMMEHTaX Ha MbIIIax
HCITOJIb30BajIcs KoHblorat nekamepa YLP12 ¢ HeTokcu-
4YecKoi B-cyObeAMHNIIEN XOJIEPHOTO TOKCUHA B KAUeCTBE
MMMYHOCTUMYJIMpYIolllero Hocutessi. KoHblorat BBOAM-
JIM BKCIIEPUMEHTATbHBIM XXMBOTHBIM JIBYMSI CITIOCOOAMMU:
MapeHTepaJibHO M WHTpaHa3aJbHO, APYrue aabloBaHTBI
He ucnoJib3oBaiuch. Oba crocoba BakIIMHAIIMKM OKa3a-
JIUCHh 3(POEKTUBHBIMU: B CBIBOPOTKE KPOBU U CIIU3UCTOM
BJIarayiniia oOHapyKeHbl aHTUTENA, CITeITU(MUIECKN CBSI-
3pIBAIOIINE CIIepMaTO30uabl. PePTUIIHLHOCTD XKUBOTHBIX
oKa3zaJlach TOJIHOCTBIO IMOJABIEHHON B TeUeHUE He MeHee
305—322 cyT. mocJje MosiBAEHUS B KPOBU aHTUTEN K AeKa-

12 BagakTOMUS — XMpypruydeckas onepawms, npu KOTopoi NPOM3BOAMTCS NepeBsa3ka unv yaaneHme dparMeHTa CeMaBbIHOCALLNX
NPOTOKOB Y MY>XUMNH. 3Ta onepaums NPUBOAUT K CTEPUSILHOCTY NMPU COXPAHEHUN MONOBbIX GYHKUMIA. Y MYXUMHbI NOCNE Ba39KTOMUM
COXpaHseTCs NONOBOE NOBeAEHME: TMONA0, dpekums, askynaums. Ho HENPOXOANMOCTb CEMSIBLIHOCSILLMX NPOTOKOB NMPUBOAMUT K OT-

CYTCTBUIO B 9KyNATE CNepMaTo301a0B.

8 MpupaTtok srnyKa (3aNManauMnc) — NapHbIA OpraH MyXCKoi NOJIOBOM CUCTEMBI, CIYXaLLMIA AN CO3PEeBaHns, HAKOMIEHUs U MPo-

ABVXXEHUsA cnepmMaTto3ongos.
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Mepy. AHTUTena K YLP12 obiamanu KOHTpalenTUBHBIM
ngeiictBueM. OHU OJOKMPOBaAM KaIlalMUTaLMIo'*, akpo-
COMaJIbHYIO peakIIii0 M CIOCOOHOCTh CIIepMaTO30UI0B
MBIIIeH 1 YeJIoBeKa CBI3BIBAThCS C AileKIeTKol. Ilem-
THIHBIC TIOCIEIOBATEILHOCTH SITUTOTIOB PaCIoJiarajnch
Ha MeMOpaHHoM Oenke ¢ MM 50 x/la, 1o0Kaan30BaHHOM
Ha aKpocoMe U XBOCTe criepMaro3oua (puc. 9).

BosblIMHCTBO MCCAenoOBaHUI MO BaKIIMHALIMM aHTH-
reHaMu CIepMaTO30MI0B BBIMTOJIHEHO Ha Mblmax. M Hu
oIHO 13 HUX He nayio 100% 610KupoBaHUs (epTUITBHOCTH.
MakcumanibHOE CHUXKEHUE (PEePTUIIBHOCTH HE MPEBBIILIATIO
75 %. CyuiecTByeT IpobjieMa COIMOCTaBUMOCTH pe3yJibTa-
TOB, TIOJYYEHHBIX Ha Pa3HBIX 3KCIEPUMEHTATbHBIX MO-
nenstx. SIMIHUKY caMOK MBIIIIei 3a BpeMsl OJHOTO ITUKJIa
OBYJISILIMM TIPOU3BOAAT NpUOIn3nTenbHo 20—50 00LMTOB.
VY XeHIIMH, KaK MpaBUJIo, CO3PeBaeT OfHa SiilieKiIeTKa Ha
umkia. CrnenoBaTesibHO, HET HUKAKON YBEPEHHOCTH B TOM,
4TO JIOCTUTHYTOE B OKCIIEPUMEHTAX Ha MbIIIaX CHWKEHUE
GepTUILHOCTH yIaCcTCsl BOCIIPOU3BECTH Y JTroneii [42].

st moBblieHUsT 3G(MEKTUBHOCTU BaKLMH, OJIOKH-
PYIOIIMX TMOABUKHOCTb M KM3HECTIOCOOHOCThH CIiepMaTo-
30MII0B, B TMOC/eNHee necsaTuieTne cchopMUpoBaINCH JIBa
HOBBIX HarlpaBjIieHMs: 1) TOBBIIIEHUE MYJIBTUIITUTOITHO-
CTU BakKIIMHBI, T.€. B KQUeCTBe aHTUTCHOB B BaKIIMHE MC-
MOJIB3YIOT HECKOJIbKO aHTUIEHOB CIIepMaTo30MmoB [43].
TMosiBeHWe AAaHHOTO HANpPAaBJIEHUs CBUIETEILCTBYET OO0
MCYEPIIAaHMM BO3MOXHOCTEN NAJIbHEHMILIErO HapalluBaHUS
AHTUTEHHOCTH MOHOBAKIIMH JaHHOTO THIIAa MyTeM BBee-
HUSI B UX COCTaB CWJIbHBIX albIOBAHTOB MJIM KOHBIOTHPO-
BaHUsI aHTUTEHA ¢ UMMYHOCTUMYJIMPYIOIIUM HOCUTEIIEM;

PucyHok 9. Bzaumopevicteue YLP12-aHnTuren co
cnepmaro3ougamMmu YyesioBeka: A — nsobpaxeHue,
MoJly4eHHOoe C MOMOLLbIO HETPSIMOVM UMMYHO®J1100-
pecueHynn. YsennyeHue B 650 pas; b — nsobpaxe-
HUe, NoJly4eHHOe C MOMOLLbIO UMMYHOCKaHUPYIO-
e 3J1IeKTPOHHON MUKPOCKONuu. YBesindyeHne B

10 TbIC. pa3. AHTUTE1a B3auMoLerCTBYIOT C aKkpo-
comoli (1) n xBocTom cnepmaro3ouaa (2). Ans
KOHTPAaCcTUPOBaHUSI UCMOJIb3YIOTCSH YaCTULbI 30J10Ta
(noka3aHsbi cTpesikamu) [45]

2) TmepeHeceHue HampaBiIeHUs IIOMCKOB CO creuudu-
YeCKHUX aHTUTEHOB CIIEPMAaTO30MI0B HAa MX YHUKAJIbHbIE
TMOBEPXHOCTHBIE CTPYKTYPhI, YUACTBYIOIIME B OMOIHEpre-
Th4yeckux npoiieccax (npespaieHue AT® B HTAM®, dboc-
oprmupoBaHe OSJTKOB U Ip.) U 00eCTIEIMBAIOIITNE Peai-
3a1MI0 (GU3NOIOTUIECKUX (DYHKIINI KIIETOK, B YACTHOCTH,
Ha MoHHBIe KaHabel CatSper, U30MpaTeTbHO TTPOHMUIIAEMBIE
1711 MOHOB Kanbuwys [10, 47].

BakuuHbl, HaOpyLwatowme GopMUpoBaAHME
3ApoAbILLA 1 ero UMNAGHTAUUIO B MATKY

BakiuyHbl 11 peryasiuiyd  (hepTUILHOCTU  BBIIIEOH-
CaHHBIX TUMOB (OPUEHTUPOBAHHbIE Ha OJOKMpOBaHUE 00-
pa3zoBaHUs TaMeT M Hapyliarolme ux (GyHKINI) CO3Ma0T
YCITOBUS, TIPETISITCTBYIONINE OIJIONOTBOPEHUIO STULIEKIIETKI
U TIpeBpalieHuio ee B 3uroty’. OmHako yxe 6ojee 40 jer
uaeT pa3paboTKa BaKUWH C MPUHIMITMATBLHO MHBIM MeXa-
HM3MOM CHWXKEHUS (PePTUITLHOCTH JTIONe — BBI3BIBAIOIITNX
MpepbIBaHUE YXe pa3BUBIIIEIiCS OepeMEHHOCTH, T.e. a0OpT.
MuilieHbI0 pa3padOTYMKOB TAKMX BAKIIMH CTaJd MPOLIECCHI
(opMupoBaHUS 3apobIIIIA U UMIUIAHTAIIMU €70 B MATKY.

B npenbIMIIaHTALIMOHHOM  Pa3BUTUM  3apojbllla
3UroTa, c(GopMUpOBABILIAsICS TIOCTAE OIUIOJOTBOPEHUS
SIAIIEKJIETKY, BBITIOJHSIET CEpUIO JAejieHni n nuddepeH-
1IMAIMi KJIETOYHOU CTPYKTYphl (0Opa3zoBaHUE MOPYJIbI,
OnacTysibl), B pe3yibrare 4ero ooOpasyercss OJacToLu-
cra'® — mmap, COCTOSIIIMI U3 HECKOIbKUX COTEH KIIETOK.
Pasmep Gnacrouuctel y yenoseka 0,1 mm. biactouucra
COCTOUT M3 JIBYX KJIETOUHBIX ITOIYJSIUiA: Tpodobia-
cra (TpodaKTOoAepMbl) U 3MOpuoOIacTa (BHYTpeHHEM
KJIeTOUHOI Macchl). Tpodobiact popMupyeT BHEIIHUM
CJION AMOpHOHA — MOJBIN IIap WKW IMy3bIpeK. DMOpUo-
0J1acT (popMUpPYET BHYTPEHHUI CI0I 0JIaCTOLMCTHI, pac-
rnojiaraeTcsl BHYTpU TpodobiacTaTuuecKoro mny3blpbKa
B BUJI€ CKOIUJICHUs KJIETOK Y OJHOTO M3 TOJIKOCOB Iapa
(BHYTpeHHSsIs1 KJIeTouHasi Macca). TpodobiacT yyacTByer
B UMILJIaHTalUMU (TIpUKpEIUieHe 3MOpUOHA K SIUTENIO
MaTKW, MHBAa3Hsl BHYTPh 9HJAOMETPHUS MaTKU, UMMYHOCY-
MpeccopHoe eCTBUE, pa3pylieHne KPOBEHOCHBIX COCY-
IIOB), a TakKXe B (pOPMUPOBAHUM IKTOAEPMBI BOPCHMHOK
XOpHOHa (3KToAepMajibHas 4acTh ILIALEHTHbI). DMOpHU-
00J1acT JaeT Havyajao Teay IUIofa, a Takke Me30AepMallb-
HBIM U 3KTOIEPMATbHBIM CTPYKTYypaM BHE3apOJbIIIEBbIX
OpraHoB (KEJITOUHOMY MEIIKY, aJJaHTOMCY, aMHUOHY,
Me30/iepMabHOM YacTu XopuoHa) [7].

B dopmupoBaHuu 3apojblilia ¥ UMIUIAHTALIMU €r0 B
MaTKy yY4acTBYIOT He MeHee 76 LIMTOKWHOB, XeMOKHWHOB,
(GaKToOpoOB poCcTa, MHTEIPUHOB U IPYrux (HaKTOpoOB Oelr-
KOBOI1 1 INIMKOIIPOTEMHOBOM Ipupoarl (Tabi. 5). A.R. Le-
mons, R.K. Naz [26] pactipenennin ux Ha TATh TPYII, B
3aBMCMMOCTHU OT CTaauu oepeMeHHocTH (puc. 10).

14 Kanaumraums — KOMIMIEKC hr3nosormiecknx npeobpasoBaHuii, B pesysibtate KOTOpbIX CrepMaro3ons, npruobpeTaeT CnocoBGHOCTb
NPOHUKATb B ANLIEKIETKY; NMPEArnoiaragTcs, YTo B MPOLIECCE KanauutaLmm NPOUCXOAUT yaaneHue ¢ NoBepxXHOCTY CrnepMaro3omaos dak-

TOpPOB, 6nokun PYOLWLNX aKTUBHOCTb aKPOCOM.

5 Burota — kneTka, obpasyioLancs B pe3ybraTe CAMaHUS SALEKNTETKN 1 cnepmarosona.

6 BracToumMcTa — paHHAs CTaauvs PasBUTUS 3apoblllia MIEKONUTAIOLLMX (B TOM Yucne Yyenoseka). Ctagus 6nactoumncTsl cnegyet
3a cTaZven MopyJsibl U NPeALIECTBYET CTaAnM 3apOabILLeBOro aucka. Ctaams 61acToLMCTbl OTHOCUTCS K MPEVMITIAHTALMOHHOMY Mne-
puoay pasBuUTUs, TO ECTb CAMOMY PAHHEMY NMEPUOLY 3MOPUOreHe3a MIEKONUTAIOLLMX (L0 NPUKPENIEHNS 3aPOAbILLIA K CTEHKE MaTKW).
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Tabnuya 5. LinToknHbl, XeMOKUHbI U ApYyrvue pakTopbl, peryavpyrolume passutme bepemeHHocTu [26]

MM, leH
Benok xfa |uenoseka Posb B pa3Butum 6epeMeHHOCTU
1 2 3 4 5
IL-1anbda 18 IL1A Bbi3biBaeT U3MeHeHus B aare3um n MHBasnn
IL-16eTa 17,5 IL1B To xe + cTumynauma npoaykumm IL-8
IL-1 peuenTop aHTaro-
nncT (IL-1Ra) 17,0 IL1RN MpepoTBpalwlaeT aare3vo
) CTumynmpyeT cekpeumio 1enTuHa 1 MeTanonpo-
IL-6 26 IL6 Teas3Hyto aKTUBHOCTb
IL-10 18 IL10 S:Km»(aeT LMTOTOKCMYECKYIO akTuBaumio uNK-kne-
IL-11 23 IL11 3anyckaeT pa3suTune geumayanbHom TKkaHn (oTna-
o patoLern 060104KN MaTKN)
NHTepnenkn-
Hbl IL-12 75 IILL1122'AI§/ VIMMYHOMOLY/ISILIUS!
IL-15 18 IL15 Perynupyet akcnpeccuio IL-8 n uNK-knetok
IL-18 18 IL18 YBenuunBaeT aKCcrnpeccuto nepdopuHa 1 LUTonm-
Tnyeckum noteHuman uNK-kneTok
IL-23 21 IL23A/ VMIMMyHOMOAYNATOP, perynmpyeT aKCnpeccuto
IL12B IL-8
IL-27 27 EBI3/IL30 | UmmyHOMOZYynATOP
®dakTop MHrMbuposa- 26 LIF Perynupyet akcnpeccuio reHoB, BaXKHbIX A1
Hug nerikemuu (LIF) VIMAIaHTaumMm amM6puroHa (61acTouncTbl)
paHynoumnTapHbIi KO- =
. ekpyTupyeT Makpodaru B MaTky, 4To6bl NoAro-
JIOHNECTUMYTUPYIOLLNTA 19 CSF3
dakTop (G-CSF) TOBUTb €€ AJ1s1 UMMNAaHTaumm sMoproHa
_ | FpaHynouutapHo-ma-
“KﬂoﬁaHM%CTEe KpodarasnbHbIli KONO- 14.4 CSF2 YcunueaeT nponmdepaumto 1 XM3HecnoCoOHOCTb
¢3;KTgyblm HUECTUMYNNPYIOLLNIA ’ 6nacTtomepos
P dakTop (GM-CSF)
MakpodaranbHbiii KO-
o PekpyTrpyeT makpodaru B matky, 4ToObl Noaro-
JNIOHNECTUMYNNPYIOLLNTA 36 CSF1
dakTop (M-CSF) TOBUTb €€ A1 UMMJIaHTaLmMm aMopuroHa
- _ Cnoco6CcTBYeT pa3BuUTUIO AeumayanbHo 060104~
AkTBuH A (Activin A) 24-28 INHBA KW; NpenoTBpaLlaeT aktuBaumio T-KneTok
MakpodarnHrmubupyto- o5 GDF15 Perynupyet murpaumio/vnHeasmio Tpodob1actos
WM unuToKnH (MIC-1) 1 geumayanmsaumo
Cynepcemeii-
CTBO TpaH- TpaHchopmumpyto-
chopmumpyio- | wmin paktop pocta B 25 TGFB1 Perynupyet pa3sutrne ambpuroHa
wmx dpaktopos | (TGFB1)
pocTa 6eTa
(TGFB TpaHchopmupyto-
Superfamily) wnin pakTop pocTta 2 25 TGFB2 | Toxe
(TGFB2)
TpaHchopmmpyoLme
dakTopbl pocTa 33 25 TGFB3 PerynupytoT T-kneTo4Hble OTBETHI
(TGFB3)
) VMimmyHOMOaynvpyioLee aencreve. Boicokni
o akTOp HEKPO3a OMyxo 25 TNF ypoBeHb TNFo npnBOAUT K TOKCUYECKOMY
CemelicTBO o (TNFa) SdbeKTy
dakTopoB He-
Kpo3a oryxonu ®dakTop Hekposa ony-
(TNF Family) X0, CABBIA MHAYKTOD 17 TWEAK :T_O-:'gpv?ﬂb- I1_I,8I/ITOT0KCI/I'-IHOCTI/I, BO3MOXHO, Yepes
anonto3a (TWEAK)
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1 2 3 4 5
FopMoH pocTa (GH) 29 GH1/GH2 g::CO6CTByeT HOpMaJIbHOMY Pa3BUTUIO AIMOpPU-
[OPMOHBI
MponaktuH (PRL) 24 PRL Cnoco6CTBYET pa3BUTUIO AeLmayanbHO 060104KN
) } PekpyTupyeT B SBHOOMETPUIA MOHOUMUTBI, MaKpO-
CCL-2 (MCP-1) 11 CCL2 dbarn n T-kneTkn
CCL-3 (MIP-1a) 7,9 CCL3 PekpyTtupyet makpodarm
} } Pekpytupyet makpodaru n NK-kneTtkun, cnocoob-
CCL-4 (MIP-1p) 7,62 ccL4 cTBYeT Murpaumnm Tpodobnacta
PekpyTtupyet makpodaru u NK-knetkn. CHuxa-
CCL5 (RANTES) 8 CCL5 €T NX KOJINYeCTBO, KOraa 3To HeobxoaumMo ans
MMnaaHTauum amoproHa
XEeMOKMHBbI B Cb NK 5
) ) ekpyTupyet makpodaru n NK-knetkmn nmbo no-
CCL-7 (MCP-3) 8.5 ccL7 LaBnseT UX Npu UMMNIaHTaumm amoproHa
CXCL1 (GRO1; KC) 11 CXCL2 TopMO3UT BOCNANUTENbHbIN OTBET
IL-8 (CXCL8) 8.5 IL8 PerynupyeT akcnpeccuio reHoB BOCNANUTENbHOIO
oTBeTa
PekpyTtupyeTt makpodaru n HK-knetku, cnocob-
CX3CL1 (fractalkine) 90 CX3CL1 | ctByeT murpaummn TpodobnacTta, perynmpyet
9KCMNPECCUI0 FEHOB aare3um
9,5- Perynupyetcs yepes LIF, Heo6xoaum ons nm-
AmduperynuH (AREG) 16,5 AREG niaHTaumm amopmoHa
. AnuaepmaribHbIn Gak- CtumynupyeT Murpaumio/mHeasuio Tpodobnacta
CewmeiicTeo Top pocTa (EGF) 6 EGF BHYTPb 9HOOMETPUS MATKN
dakTopos
SMVMAEPMAJIb- | [enapuMHCBA3LIBAIOLLIMIA
HOro pocTa EGF-n0mo6HbIi baktop 29 HB-EGF PerygmpyeTCﬂ yepes LIF, cnocobcTByeT pas3su-
(EGF family) pocTa (HB-EGF) TMo 6N1aCTOLMCTBI
TpaHchopmMmupyoLLLmin
dakTop pocTa o (TGFo) 17 TGFA YBenMunBaeT CKOPOCTb pacLUMpeHns 6nactoLenm
: ; CnocobcTByeT aaresuu, pocTty n auddepeHuma-
Acrogranin/progranulin 68 GRN LN 6IACTOLMCT bl
OcHoBHoOI pakTop )
POCTa BUBPOBNACTOB 18-22 FGF2 E?/I'I;S?AM;TESaCTOLI,MCTy K MepeMeLLEeHMIO K anuTe
(FGF2, bFGF)
dakTop pocTa co-
€ANHUTENbHOM TKaHN 38 CTGF Perynupyet dyHKUMIO MaTKKN
(CTGF)
daxTopsbl
pocTa dakTop pocTa renaTo- 78 HGF Perynupyet opuddepeHumpoBky umtoTpodobna-
umtoB (HGF) cTa 1 My0ObuHY MHBA3UKN BHYTPb 3HOOMETPUS MaTKU
dakTop pocTta TpomMb0O-
LnToB (PDGF-A) 16 PDGFA | Cnoco6cTByeT pocTy TpodobnacTa
T BbI3bIBaeT 9KCNPECCUIO FrEHOB, OTBEYAIOLLMX 3a
Prokineticin 1 (PROKT1) 9,5 EGVEGF UMMAAHTALMIO GMBpUOHa (T.e. LIF)
®dakTop pocTa aHgoTe-
s cocyos (VEGFA) 45 VEGFA MopaepxunsaeT corpus luteum (xentoe Teno)
adpi 280 ITGA4/ BaxxeH ons umnnaHtaumm ambpuroHa B MaTky 1
ITGB1 pasBuTUS oeumayanbHOM 060104KN
5B 265 ITGA5/ MimeeT BaxHOe 3Ha4YeHne o Murpaumy BHe BOp-
ITGB1 cuH4aTbiX TpodobnacTos (IFG-I-nHaoyumpoBaHHO)
NHTerpuHsbl
P a9p1 230 IITI%AB91/ BaxeH ons umnnaHTaumm aMoproHa B MaTtky
ITGAV/ YyacteyeT B EVT murpaumn, BaxxeH Ans UMniaH-
av3 230 ITGB3 Tauum amMOopuroHa B MaTKy 1 pasBuTuUs geunayanb-
HOIM 060/104KK
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MpogomxeHne Tabn. 5

AOpyrve
dakTopsbl

YyacTByeT B MHBa3un 1 B GOPMMPOBAHUN

AnpeHomenynnnH 6 ADM pinopode
a-dpeTonpoTenH 70 AFP Bnoknpyet MMMYHHbIN OTBET
Cochlin (COCH) 60 COCH Mapkep BOCMPUUMHYMBOCTU MaTKN
KopTukoTponuH-punm- 5 CRH Cnoco6CTByET MMMIaHTaumMm aMOproHa Yepes
3uHr-ropmoH (CRH) perynsumio akcnpeccun FaslL
YyacTByeT B CMHTE3€e npocTarnaHanHoB. Heob-
LinknookcureHasa-2 79 PTGS2 xogvma Ass onnogoTBOPEHUS, UMMIaHTauum
(COX-2) 3aMOBpMOoHa B MaTKy 1 pa3BUTUS aeunayanbHON
060n04KM
LnTonnasmatnyeckas YyacTByeT B CMHTE3€E apaxmaoHOBOM KNCOThI,
dochonunasa A2o 85 cPLA2x HeobxoaumMon ansa nMnaaHTauum amopuroHa B
(cPLA2q) MaTKy
?[')?(k}'((ﬂ%fq 25 DKK1 Heobxoaum ons pocTa v agresny 61acToUUCTbI
YyacTByeT B CBA3bIBAHUM CNepMaTo301aa ¢
MnkopenuvH 28 PAEP OOoUMTOM 1 NMpeaoTBpaLlaeT pa3Bmtme Bocnanm-
TEeNbHOro OTBETA
lenapaHcynbdartnpo- 500 HeT paH- | YyacTByeT B MMnnaHTaumm 61acToumncTbl K CTEH-
TeornukaH (HSPG) HbIX Ke MaTKu
Yenoseyeckuin Xopmo- OueHb LUMPOKNY CNEKTP AENCTBUS, B TOM YMCEe
HUYECKMIA FOHaJ0TPo- 37,6 CGB NOTEVHN3NPYOLWAA 1 GOJUIUKYNIOCTUMYINPYIO-
nuH (hCG) Las akTUBHOCTb (CM. B TEKCTE CTaTbW)
Homebox A10 40 HOXA10 Heobxoaomm ans passutus aeumayanbHom 060-
(HOXA-10) JIOYKU M MMNAaHTaumm aMbproHa B MaTky
Homebox A11 35 HOXA11 Heobxoanm onsa anddepeHumaumm cTpomMasb-
(HOXA-11) HbIX N XENEe3NCTbIX KNETOK MaTKN
Immunoresponsive
gene 1 homolog 52 IRG1 Il;ifﬂc;?iop,mm 0N MniaHTaumMm ambproHa
(IRG1) Y
VHCVVH 58 INS Ycunueaet kneTouHyto anddepeHumaumio
Y ’ Ha paHHel cTaaumn ambpuoreHesa
MHcynmMHonoao6HbIn
dakTop pocTa | (IGF-1) 7,65 IGF1 CnocobCTBYET KNEeTOHYHOMY POCTY 3apoabilla
MHCynMHonoao6HbIN o
YyacTByeT B CO3PEBaAHUM AALEKNETKN N PA3BU-
?ig'g_ﬁ? pocrall 7.5 IGF2 TN 3MOpPUOHa B cTaanm 61acTOLNCTbI
MHCcynrMHonoao6HbIN
dakTop pocTa, CBS- o5 IGFBP1 OrpaHunymBaeT pocT TPodpo61aCTOB U UHTNMOUPY-
3blBatoLLmiA 6enok 1 et IGF-l akTnBHOCTb
(IGFBP-1)
MHcynmHonoao6HbIN
dakTop pocTa, CBS- 40 IGFBP3 YyacTByeT B CO3peEBAHUN ANLLEKNTETKM N PaA3BU-
3blBalOLWKMN 6enok 2 TK 3apoabiia
(IGFBP-3)
NHayuypyemblin nH- B03MOXHO MMMyHOMOAYMpYyioLLee AeNCTBME.
TepdepoHom 17 ka 17 ISG15 [MosiBnaeTcs B 9HOAOMETPUM B OTBET HA UMIAH-

6enok (ISG15)

Taumio amoproHa
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OkoH4aHune Tabn. 5

YyacTByeT B pasBuUTUM 61acTOLMCThLI; ONnocpeasyeT

NlentuH 16 LEP VMHBaA3MBHOCTb UMTOTPOdobnacTa
PeuenTtop nn3ogoc-
= PerynupyeTt BOCIPUMMYMBOCTb MaTKM K UMIIAH-
?I)-%'IKIéE;,HOVI KNcnoTbl 3 40 LPAR3 TaLMmM aMBPHOHA
L-cenektuH 43 SELL To xe
) BoBneyeH B npouecc npucoeaHeHns amopuroHa
MyumH 1 (MUC-1) 300 MUC1 K aNUTENnMio MaTky
Cneundunyecknii mmko-
NPOTENH haNNoNMeBoit 120 OVGP1 ycnnm_scsjaeTvcuenneHme crnepmarosonga ¢ zona
TpyGhl (OVGP1; MUC-9) peflucida snLeknerki
%%ﬂggﬁ::g:?gzg) 524 ﬂ;i;x Ctumynupyet paHHee aMOproHanbHOE pa3BuTre
o PerynupyeT UMMYHUTET, CNOCOOCTBYET aarea3um
ggir(l)vlﬂaglgaLMOHHbM 0,6-1,8 a|-||-|?-|Tb|x 1 MHBa3uu 61acTOUMNCTLI, @ TaKKe perynmpyet
P A npoLecchl anonTosa
YyacTByeT B BOCNaNUTENBHOW peakunv B
I('Ippévgg?rnaH,u.MH E2 352 a|-||4?4Tb|x 3HAOMETPUN, HEOOXOAMMOW AN UMMaHTaUUn
A 3MO6proHa
ggﬁ%%igzﬁerl("smpqs?;} 44 SPP1 Heobxonmm ons umnnaHtaumm ambpuroHa
TPOBUHMH 69 TRO YyacTByeT B akTUBaLMN TPODIKTOAEPMbI AN

aares3nn

WNMMyHHanA TonepaHTHOCTb

IL-10

IL-15

IL-23

TGF-p3
TWEAK

CRH

1ISG-15
A-fetoprotein

IL-12

IL-18

IL-27
TNF-a
Glycodelin
hCG

PIF

W apyrue

BocnpuMMYMBOCTb MaTKu

IL-11
CSF-3
MIC-1
CcCL2
CCL4
CCL7
cX3cL1
CTGF
a4p1 integrin
HOXA10
PGE2
hCG
LPA-3
L-selectin

CSF-1
Activin A
PRL
CCL3
CCLS5
CXCL1
IL-8
VEGF
aV @3 integrin
HOXA11
Cochlin
COX-2
cPLAZa
TLRs

v Apyrue

PaseuTtue aMOpuoHa
CSF-2 TGF-p1
TGF-p2 GH
Insulin IGFBP-3
PAF W gpyrue
l Pazeutue Bnactoumcrbl
HB-EGF TGF-a
FGF-2 IGF-
IGF-II Leptin
. IGFBP-1 Acrogranin
PDGF-A DKK-1
v apyrue

WmnnaxTauusa GnacToyucTbl B MaTKy
IL-1a IL-1B IL-1Ra IL-B LIF MIC-1
cX3cL1 Amphiregulin EGF PROK-1 HB-EGF HGF
a4B1integrin o581 integrin  a9p1 integrin aVp1 integrin MUC-1 SPP-1
Leptin hCG DKK-1 IRG-1 COX-2 PIF
Trophinin HSPG W gpyrue

PucyHnok 10. CxemaTtuyeckoe naobpaxeHue 3atanos popmMupoBaHus 3apoabilua U UMIJIaHTaLuumn ero B MaTtky.
XXupHbim WwpugToM BbigeneHsl pakTopbl 6eIKOBOV Npupoabl, perynupyowme pa3smtme 6epeMeHHOCTH,
paccMaTpuBaeMblie crieynaancTtamMmy B Ka4eCTBe rnepcrieKTUBHbIX aHTUI€HOB [J151 KOHCTPYUPOBAaHUSI KOHT-
pauenTuBHbIX BakyuH [26]
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HauGonbmue ycunusi pa3paOOTYMKOB BaKUMH dep-
TUJIBHOCTH, BBI3BIBAIOIIMX TIpepbIBAaHUE OEpEeMEHHOCTH,
OBLTM COCPEIOTOUYEHBI HA BaKIIMHE, UCITOIb3YIOIIeH B Ka-
yecTBe aHTUTeHHOTo KomIoHeHTa HCG. /lanHoe HampaB-
JIeHue pa3BuBaeTcs ¢ Havana 1970-x rr. [36, 69].

Monexyny HCG dopmupyrot 237 amuHokuciaor, MM
36,7 x[la. ITo XUMUYECKOMY CTPOEHUIO OH SIBJISIETCS TJIM-
KorpotenHoM. AJjbda-cyobenunuiia HCG mosHOCThIO
romoJyiornyHa anbda-cyosenuaniiamM FSH, LH u tupeo-
TpornHoro ropMoHa. beta-cyobennnuiia HCG yHukanbHa
UMeHHO Juisi Hero. [ToaTomy Bce ycuiuvsi co3iaTh KOHT-
palienTuBHBbIe BakMHBI Ha ocHoBe HCG cocpenoroueHbl
Ha 6eta-cyobenunuiie HCG. Pors HCG B pazButum 6epe-
MEHHOCTHU MOKa3aHa Ha puc. 11.

KoHcTpynpoBaHre KOHTpAlLIENTUBHBIX BaKIIMH Ha OC-
HoBe HCG Hauanoch ¢ pabdot Talwar et al. [72] u Stevens et
al. [65, 66]. TTepBas rpyrna KccieaoBaTesell NCIONb30BaIa
B KauecTBe aHTUIeHa lienyto Oera-cyowenuuuily HCG (Ge-
ta-HCG-BakimHa), Bropasi (IoJb30BaBIIascsl MOMAEPKKOM
BO3) — ee yceuenHsbrit Bapuant (CTP-BakiuHa; carboxy
terminal peptide), cooTBeTcTBYIOIIMI 37 aMUHOKHUCIOTHBIM
TOC/IeIOBAaTEeIbHOCTSIM OT KapOOKCHJIBHOTO KOHIa OeTa-
HCG. MM Ttakoro CTP-pparmenta HCG 3 tric. x[a. He-
o0xomuMocTh uctonb3oBanus CTP o6ocHOBEIBaIach HaJIM-
YyyeM OOIIMX y4acTKOB B niepBudHoi cTpykTtype HCG 1 LH.
PazpaboTuniku BakiiuH omnacaiauch, yTo aHturena K HCG
OymyT GsoK1poBath (pyHKIMIO LH (cM. Beiiie), 33 aMuHOKU-
CJIOTHBIE TIOC/IeNoBaTeIbHOCTU ¢O cTopoHbl C-koHila HCG
He umenu cxonctsa ¢ LH. IepByto ¢a3y KIMHUYeCKUX Uc-
cnenoBanuii'” CTP-BakiuHa npoiiia B KoHie 1990-x o 3a
1IECTh MeCsI1IeB HAOMIONEHMS 32 BAKIIMHUPOBAHHBIMU KEH-
LIMHAMH He ObLTO BBISIBJIEHO HUKAKUX OCIOXHEHUH [23, 64].

CrnusHre cnepmaTosomaa ¢ SMLEKNeTKoN

v

MMpeabiMANaHTaLMOHHBIA paHHWIA 3MOPUOH

XOPUOHUYECKII FOHaZO0TPOMMH

N

VimnnanTaums ambpuroHa AnyHnKKM
B MaTky
[MporecTtepoH
lMoarotoBka NogpepxaHue
GHOOMETPUS! ~ BepemMeHHOCTH

K umMnnaHTaumm 3M6pVIOHa

PucyHok 11. Pons HCG B pa3Butun 6epemMeHHOCTH.
AHTtutena k HCG npegoTtBpalyaoT UMMNIaHTaUuIio
amb6puoHa B matky [70]

Eille omHUM TOAXOMOM K CHUXKEHMIO aHTUTEHHOTO
cxoncTBa Mexny 6era-cyoreauaunamMu HCG u LH Ob110
YacTMYHOE HapyllleHrue KoHdopmanumu 6eTa-cyoben-
aunsl HCG. Iyt 3T0ro paccekanuch M aIKUJIAPOBAINCH
TPY BHYTPUIIETIOYEUHbIE TUCYIbMUIHBIE TPYIIITHI W TTOJTY-
YEeHHOE IMPOU3BOAHOE 0eTa-CyObeTMHUIILI CIITMBAIN C UM-
MYHOCTUMYJIUPYIOIIMM HOCUTeJeM. AHTUTEHHbIE CBOI-
crBa HCG cHuXaimch, HO aHTUreHHoe cxoiactBo ¢ LH
yTpauuBaJOCh MOJHOCTbIO. [Ipu pacceyeHUM BcexX LIECTH
BHYTPULICTIOYEYHBIX TUCYIb(MUAHBIX CBSI3€l aHTUTCHHBIC
cpoiictBa HCG yrpauuBanuce [4]. JlaHHOe HampaBieHUe
koHcTpyrupoBaHus HCG-BakiMH JaabHEHIIero pa3BUTHs
HE TOJTY4YWIO.

bera-cyoreqununa HCG u ee CTP-mpousBomHbie
(BmociaencTBUM OBLIM MCIIOJIb30BaHBI (hparMeHTHI IIPO-
TSKEHHOCTBIO B 45 1 53 amuHokucaoTsl [70]) okazanuch
clabbiMu aHTUreHaMmu. [loaTomy uX cimBanu ¢ audTe-
puitipiM (DT) u cron6usiunbiM (TT) Tokcouaamu u 10-
GaBisiiid K agbioBaHTy. Cpean MMMYHOCTUMYJIUPYIOLINUX
HOCUTeJIeld HauOOIbIIUM TIPEANOYTeHUEeM Y HCClIe0Ba-
TeJel TMOJb30BAJICS HATUBHBIN CTOJIOHSYHBIA TOKCOWII,
TaK KaK 3TU BaKIMHbBI TPEATNOIaraioch MCIOJb30BaTh U
71 TIpo(PUIAKTUKY CTOJNOHSIKAa B MHmum, rme oH Torma
ObLT IMPOKO PACTIPOCTPAHEH CPely KEHIIMH U HOBOPO-
KneHHbIX nereit. CTP-BakUMHBI UCIIOIB30BAIM BMECTE C
CUJIbHBIMU afbloBaHTaMU (ambloBaHT PpeiiHna, CKBaJeH,
Arlacel A) [70].

3HAYUTEIbHO OOJIBIITYIO0 AHTUTEHHYIO AKTUBHOCTb, YeM
CTP-BakuuHbI, MOKa3aJu BaKIMHBI, BKJIOYAIOIINAE Iie-
et 6eta-HCG, cIMTHIN €O CTOTOHSYHBIM TOKCOUIOM U
COpOMPOBAHHbBII HA TWIPOOKKUCHU aTIOMUHUS. ABUIHOCTh
antutes K peuentopy HCG, BeipabaThIBaBIINXCSI B OTBET
Ha BBEICHHWE TaKOW BaKIIMHBI, OblJIa Ha TOPSIIOK BHIIIIE,
yeM y aHTUTeN, oOpa3oBaBiiuxcs mocie BBeaeHus CTP-
BakuuHbl [70]. IlepBasg ¢daza KIMHMYECKUX MCCIEIOBa-
Huit 6eta- HCG-BakimHbl poseaeHa B KoHue 1990-x rr. B
@Ouunanauu, HBenuu, Yunm u bpasuauu nox natpoHa-
xkeM International Committee on Contraception Research
of the Population Council. ¥ BakuMHUPOBaHHbBIX XKEHIIWH
COXPaHSUICS PETryJISIPHBI MEHCTPYaIbHBIN ITUKJI U OBYJISI-
1mst. OTKJIIOHEHUI CO CTOPOHBI TOPMOHAJIBHBIX Y TeMaTo-
JIOTMYECKMX TTOKa3aTesieid He oTMedeHo. B To ke Bpemst
BBISIBUJICSI CEPhE3HBIN HEIOCTATOK TAKMUX BaKIIMH — 0OJTb-
mast pasHuua B tutpax antuten K HCG y BakumHupoBaH-
HBIX, UTO MpearnoaraeT BapuadeabHOCTb Pe3yJIbTaTOB P
MAacCOBBIX BaKLIMHaLusX [70].

Heynaua 6eta-HCG-BakiMHbBI MOCHYXUIa TOTYKOM
K TIOMCKY TyTeil TOBBIIIEHUSI aHTUTEHHBIX CBOMCTB OeTa-
cyobenuHuiiel HCG. DhdheKTUBHBIM TTOAX0A0M K pelle-
HUIO JAHHOM 3a1a4y ctajio nonxydeHure ruopuagaHoro HCG,
cocrosiero u3 6era-cyobenuauubl HCG u anpda-cyon-
eIMHULIBI  XOPUOHUYECKOTO TOHAIOTPOITMHA OBEYBLETO
MIPOUCXOXIEeHUS. [MOpUI CIIMBAIA CO CTOTOHSIIHBIM TOK-
COMIIOM M COpOMpOBaayd Ha TMAPOOKUCHU aatoMuHus [73].
Baxiinna nonyuyunna obo3Hauenue HSD, T.e. rerepocnenu-
duueckuii numep (heterospecies dimer). B monumanuu ee

7 B nepByto $asy KIMHNYECKNX UCCNEAOBAHNI BaKUMH BXOAUT U3YHEHME UX PEAKTOreHHOCTN, 6€30MacHOCTN 1 cneumduyeckon

AKTUBHOCTU Ha OrpaHnNYeHHbIX KOHTUHIeHTax nogen.
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pa3pabOTYMKOB BaKIIMHALMS Jajla XOPOIIUE Pe3yJIbTaThl.
Tutp aHTUTEJ, PENSATCTBYIOIINI pPa3BUTUIO OEpeMEHHO-
CTHU, COXpaHSUICS TOCJIe KXol OyCTepHON BaKIIMHAIIUY B
cpenHeM 3 Mecsa (0T 6 Hemesb 10 6 MecsiteB). ZKeHIIMHBI
BOCCTaHABJIMBAIN (PePTUIBLHOCTD ITOCIIE TOTO, KaK KOHIIEH-
tpanus antuTea K HCG B ChIBOpOTKE KPOBU Iaajia HIKe
35 Hr/mu1. BakuuvHanms XXeHIIUH 00e MMM BaKIIMHaMu, Oe-
1a-HCG-TT u HSD-TT/DT, npuBoauia K 00pa30BaHUIO
AHTUTEJ, TEPEKPECTHO PEarupyrolnx C YeJIOBEYECKUM
LH. OnHako OCJIOXHEHUIA, CBSI3aHHBIX C OJIOKMPOBAaHU-
eM, LH (cwm. Bbiliie), Bo BpeMst BTOpOii (ha3bl KIMHUYECKUX
uccaenoBaHuii', mposeneHHbIX B MHAMK B KoH1Ee 1990-x
IT., oOHapyeHo He Obuto. HSD-BakimHa cumrtagach B TO
BpeMst Jydiieit u3 tpex uccienoBaHHbX (CTP-BakinHa,
6era-HCG-BakumnHa, HSD-BakumHa) [69, 70, 72].

OnHaKo M0 HACTOSIIET0 BPeMEeHU KOHTpallelTUBHEIC
BakuMHBI Ha ocHOBe HCG B KoMMepUecKyo peaan3aluio
He noctynuian. R.K. Naz [41] 00bsICHSIET 3TO HEBO3MOX-
HOCTBIO TIOCTUYb BBICOKMX TUTPOB aHTUTeJ. Ho u BbICO-
kue TuTpbl aHTuTea K HCG, Koraa ux ynaercst co3nath, He
penaloT mpodieMy KOMMEPUYECKO HEMPUTOAHOCTU BaK-
LUHBL. B onmucaHuy K maTeHTy, OnmyOIMKOBaHHOMY TTOCTe
3aBepIICHUST BTOPO (ha3bl KIMHUYECKUX UCTIBITAHUI Ta-
KOI BaklIMHBI B IHIMK, yTBEepK/1aeTcsi, YTO MPU BBICOKUX
tutpax antutes K HCG onu 6gokupytor LH u BbI3bIBatOT
00pa3oBaHMe MMMYHHBIX KOMILUIEKCOB CO BCEMU ITOCIIE-
IYIOIIMUA  OCJIOXKHeHUsAMU. CaMM aBTOpPBI TIpeiaraiu
KOHTpalleNNTUBHYIO BaKLIMHY Ha ocHOBe pelientopa K HCG
[56], HO B mOCaEQyIOIINE TOALI OTO HAMIPABIEHUE HE MOy~
YUJIO PA3BUTUSI, BUAMMO, U3-3a €TI0 CJIOXHOCTH.

an/I3HGKI/I CKpPbITOIo npnmMmeHeHunsa
BAKUMH KOHTpPAUenunn

CooO01IeHHsT O CKPBITBIX MAaCCOBBIX BaKIIMHALMSIX
KOHTpaALENTUBHBIMU BaKLMHAMU Mpuxoauau u3 IMakuc-
taHa [78], MHnoHe3un u ctpaH JlatuHcKoit AMepuku [12].

Poccuiickoe 3aKOHOMATELCTBO B 00JACTU KOHTPOJISI Ka-
YecTBa UMMYHOOMOJIOTMYECKUX JIEKAPCTBEHHBIX TTPerapaToB
(MJIIT) mocTpoeHo Tak, 4To KOHTPOJIMPYIOIIasi OpraHU3aIust
Ha 3Tarre JOKJTMHUYECKOTO UCCIIeI0OBAaHUS TTPOBEPSIET Mpera-
par Io ToKas3areJisiM, OTpeNie/ICHHbIM CaMUM TIPOU3BOAMTE-
JieM. KauecTBo JieKapCTBEHHOTO CPeICTBA — COOTBETCTBHE
JIEKapCTBEHHOI'O CpeACTBa TpeOOBaHMSIM (hbapMaKOMeitHO
CTaThU JTMOO B CIyyae ee OTCYTCTBUSI HOPMaTUBHOM TOKYMEH-
TallM WIM HOPMAaTUBHOTO JOKyMmeHTa'’, I103TOMY MCKAaTh
CTEPUIU3YIONINI KOMIIOHEHT B BaKIIMHE HUKTO He OyJeT,
€CJI OH He 3asIBJIEeH B HOPMATHBHOM JOKYMEHTE KaK OIMH U3
rokasareseii ee Kadectna (). 3aKyIKu BaKIIMH 1J1SI MACCOBOTO
TIPUMEHEHHSI OCYIIECTBIISIIOTCS 10 TeHepy. Ero BeIMTrpbiBaeT
TMOCTAaBIIMK, TTPEUTOXUBILINIMA JIy4IIIAe YCIOBUS TIOKYTIATEIo.
Ho 3amomo3puth Takyio BaKIIMHAIIUIO BCE e MOXKHO Ha OC-
HOBaHWM TaKOTO KOCBEHHOTO MTPU3HaKa, KaK HaBsSI3bIBAEMbIe
HaceJIeHWIO PENPOIYKTUBHOTO BO3PACTa IO SIBHO HayMaH-
HBIMM TMpeUTOTaMy YacTble BaKIIMHALIMY Y PeBAKIMHAIIUM.

AHTUTEHBI, UCTIOb3YeMbIe B KOHTPAIICNITUBHBIX BaKIIMHAX,
He JIAI0T BBICOKHMX TUTPOB CHIELIM(PUUECKIX aHTHUTE] Ha TTePH-
on 6omee 1,5—2 nmet. Ecam B 3TOT MpOMEXYTOK BpeMEHHN He
MPOUBOMIET MOPAXKEHNS CTIeHNMUIECKUMU aHTUTETaMU Op-
TaHOB PEMPOAYKTUBHOI CUCTEMBI (XapaKTepHO [IsT BAaKIIMH,
ucnob3ytonyx B KauectBe aHtureHos GnRH, LH, FSH,
Z.P), T0 (bepTUIIBLHOCTD UeJIOBEKA BOCCTaHABIMBAETCS. UTOOBI
3TOro M30exXaTh, MO/ MPEIIOrOM BaKLIMHALIMM OT CTOJIOHSI-
Ka xeHlMHaM B Hukaparya, Ha @uiunmnHax u B Mekcuke
TPVOKIBI, C IPOMEXYTKaMU B HECKOJIBKO MECSILIeB BBOIMIN
BakuHy ¢ HCG, KOHBIOTMPOBAaHHBIM CO CTOJOHSYHBIM
a"HatokcuHoM. Hammame HCG B BakiHe ITOATBEPXKICHO
JTabopaTOpHBIMUA MeTofaMU uccienoBaHus. JInsi peaabHOI
nporIaKTUKY 3a00JIeBaHMS CTOJIOHSIKOM BBEIEHHE ITPOTH-
BOCTOJIOHSTYHOI BaKIIMHBI MAIIMEHTY JIeJIaeTCsl OMHOKPATHO,
C BpeMeHHbIM MHTepBasioM He MeHee 10 yiet [12]. Cnenyer
3HATh TOTO, KTO CTOUT 3a BakIIMHALIMEMH, KTO €e MHUIIMATOP,
KTO peaibHbIl TPOU3BOIUTE b BAKIIMH U COCTOSTHHE €T0 MPO-
M3BOJCTBEHHBIX MOIIIHOCTEM. Eciin BakuimHaimei 3aHumaet-
Csl Kakasi-To HeTpaBUTEIbCTBEHHAs 3araiHas OpraHu3alus,
BaKIIMHA TIpeiaraeTcst 6ecriaTHO, B paMKaxX TyMaHUTapHOI
TIOMOIIH U T.I1., TO 3TO YK€ TOKHO HACTOPaXKUBaTh BaKIIM-
HMPYEMBIX, TaK KaK OeCTIaTHBIX BAKIIMH He ObIBAET, MX PO-
M3BOJACTBO U peaju3aliisl — BecbMa MPUObLIbHBINA OM3HEC;
a cama OpraHu3alMsI-TyMaHUCT MOXET OKa3aThCs YacThIO
CETEBOU CTPYKTYpPbI, KOHTPOJMPYEMON TTPABUTEILCTBOM, HE
KEJIAIOIIUM OIJIACKHU.

[IpsiMble TOKa3aTeNbCTBA CKPBITOTO MCITOJIb30BaAHUS
KOHTPALENTUBHBIX BaKIIMH MOXHO TOJYYUTb IyTEM HC-
CJIe/IOBAaHUSI COCTaBa BaKIIMH, MCIIOJb3YeMbIX JUISI Mac-
COBBIX BaKIIMHAIIMI HAceJIeHWs, ¥ OOHApY:KEeHHMSI B HMX
He3asIBJICHHBIX TTPOU3BOINUTEIEM aHTUTEHHBIX KOMITOHEH-
TOB, BKJIIOUAE€MBIX TOJIbKO B KOHTPALENITUBHBIE BAaKIIMHbBI
(tabu. 1). He o0s3atenbHO, YTO TaKKe BaKIIMHBI ITOCTYIIST
Ha PBIHOK B pe3yJibTaTe caboraxka. Bo3aMoxkHa XajJaTHOCTb
1Y OECITPUHLIMITHOCTD, KOTA JE1IeBasi OCHOBA BAKLIMHBI,
MpeaHa3HauYeHHOM ISl KaCTpalluu XpSIKOB, OyIeT MpojaHa
MPOU3BOAUTENIO KaK OCHOBA /i1 NU(MTEPUIMHBIX U CTOJI-
OHSIYHBIX BaKIIMH MEIUIIMHCKOTO TPUMEHEHMSI.

VKe OCyIIeCTBIEHHOE CKPBITOe MPUMEHEHNEe BaKIIMH
KOHTpALICTIIIUY MOXHO TPEATIOIOXHUTE MO0 COBOKYITHOCTH
CJIeIYIONIMX TTPU3HAKOB: 1) HaJlMuMe B CIBOPOTKE KPOBU
BaKIIMHUPOBAHHOTO TAallMeHTa aHTUTeN K aHTUTeHHBIM
KOMITOHEHTaM, MCMOJIb3yeMbIM TOJBKO B KOHTpALENTHB-
HBIX BaklMHax (Tabj. 1), B HOpME B CBHIBOPOTKE JIOACiH
AHTUTEN K TAKUM aHTUTeHaM He ObIBaeT, 3a UCKITIOUeHUEM
cllydyaeB, CBSI3aHHBIX ¢ OecruiogueM; 2) U3MEHEHME rop-
MOHaJIbHOTO (hOHA BaKIIMHUPOBAHHOTO MalMeHTa; 3) Ha-
pyuieHus: (GyHKIIMOHUPOBAHUS U TATOTUCTOJIOTMYECKUE
M3MEHEHMSI B OpraHax pernpoOayKTMBHON CHCTEMBbI Tallv-
€HTa, pa3BUBIIKeECS B TeueHUe 3 M Oojiee MecsIeB Tocie
BaklMHaUUM (Tab. 6).

CooOl1IeHUsI O CKPBITBIX MAacCCOBBIX BaKLMHALMSIX
KOHTpAIIENITUBHBIMU BaKIIMHAMU HE SBJISIIOTCS JOMbI-

18 Bo BTOPYtO hasy KIMHUYECKMX MCCNEA0BAHMI BAKLMH BXOAUT U3yHeHue 1x 6e30MacHOCTN, UMMYHOSIOMMYecKol 1 aHTUdepTMsIb-

HOM 3P DEKTUBHOCTU HA PACLLUMPEHHbBIX KOHTUHIEHTax NIOAEN.

9 bepepanbHbIii 3akoH Poccuiickoin depepaumm ot 12 anpens 2010 . Ne 61-D3 «O6 o6palLeHnr neKkapCcTBEHHbIX CPeacTB» //

Poccuitckas raseta. — 2010, 14 anpens. — Ne 5157.
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Tabnuya 6. lNpu3Hakn ocyLeCTBI€HHOIo CKPbITOIro NPUMeHeHUsl BakLuH KOHTpauenuymn™*

4acCTb HaceJie-
HNA

Jo nonyropa

HECKOJIbKNX HE-
Anesnib 3HA4YNTENbHO
MOHMXaAETCs ypo-
BEHb TECTOCTEPO-
Ha, LH, FSH

nuyHasa dpopma
cnepmaTo3ongoB
(yTparta ronos-
KW, oedekTbl
aKpoCOMbI 1 Ap.,
cM. Tabn. 2)

hnutens- E:::::g:ﬂé N3meHeHus
AHTHreH/ HOCTb LMPKY- NU3meHeHuns UIMEHEeHNs B GYHKLMUNOHU-
MULLEHL JIMpOBaHUS rOPMOHaNIbHOroO B opraHax pe- poBaHuu pe- MpumevaHue
cneundpuye- doHa NPOAYKTMEHOIA NPOAYKTUBHOM
CKUX aHTUTEN CUCTEMBI cCUCTEMBI
MuKHOTU3WPY- Takune BakUMHbI
B cbiBOPOTKE KPO- ﬁﬂfﬂ Knerkn CHuxaetca Bec MOTYT NOABUTLCS
BU BakLMHMPOBAH- enaura, nx 1 YMEeHbLLATCS Ha pb'”'é? noa sui-
KOJIN4ECTBO CO- _ | AoM andTepuitHbIx
GnRH/myxckas HOrO B TE1EHNE KpaliaeTtcs, atu- pasMepebl CeMEH U CTONOHAYHbBIX

HUKOB, NPOoCTa-
Thl, HApYyLLIaeTca
cnepmartoreHes,
pasBuBaeTcs
MMMNOTEHUUSA

nyTem rnoaMeHbl
OCHOBbI KOMIMO-
HeHTaMu s npo-
N3BOACTBA BETE-
PUHAPHbIX BaKLWH
Tna Improvac®

LH/myxckas

B cbiBOpOTKE
KPOBW BaKUMHMNPO-
BaAHHOrO B TeYe-

YMeHblUeHne B
CEMEHHbIX Ka-
HanbLLAX TECTU-

LH He nmeeT

HUA

yacTb Hacene- To xe :ge ; nef ;gg:’;'f'x KyJ1 KOninmyecTaa ﬁ;%%igﬁpﬁ:ﬂ’ CTporov Bugocne-
HUS TeﬁbHO HOHY- cnepmatug u t UMPUYHOCTU
cnepmaToumnTos,
XaeTCcs ypOBEHb PEnYKLMS SIndek
TECTOCTEPOHA
KoHueHTpaunsa B
CbIBOPOTKE KPOBU YXyALEHME Kave-
LH, TMpeoTpon- CTBEHHbIX MOKa-
CHuxeHune 3aTenemn crnepmbl
FSH/myxckas ?gggorngeMg:Z’ nponndepaunmn (cm. Tabn. 2), onn-
4yacTb Hacene- o 2 net TMDOKCMH% ’ cnepmMaToroHun rosoocnepmus, To xe
HUS TpMMonTmprMHa 1 NpoayKUMN NnosiBNIEHME B 951-
0CTAeTCs B HOPME. CnepmMaToumToB | KyNsiTe HE3PESbIX
cnepmaTto3onios,
FSH He o6Hapyxu- MMNOTEHLMS
BaeTcs
Cm. npumeya-
Hue ansa GnRH.
ZP/xeHckas HerokasaTenbHbie JereHepatms- OodopuT, Hapy- Bbecnnogue moxeTt
YyacTb Hacene- [o 2 net N3MEHEHS Hble USMEHEHUS | LUEHME MEHCTPY- | COXPaHUTLCS U
HUSA ANYHMKOB anbHOro uykna noce NC4Ee3Ho-
BEHUS aHTUTEN U3
CbIBOPOTKM KPOBU
PH-20/myxckas BocnanutensHble AYTOUMMYHHBIV
yacTb Hacerne- HeT paHHbix | To xe N3MEHEHNS B CC)IPI;EL ::ggga;%vée -
HUS Tectikynax B NpuaaTke snyka
NmeeTca nHodop-
Maums 06 Cnonb-
30BaHUM NPOTU-
HCG/xeHckas BOCTONIOHSAYHbIX
YyacTb Hacene- Jo nonyropga | To xe HeT oaHHbIX HeT gaHHbIX BaKLUMH C KOHbIO-

rmposaHHbiM HCG
0§ cTepunmsaunmn
XEHLUMH B CTpaHax
TpeTbero Mumpa

I'lpumeanne: *— UHTeprpeTauuns rnpunBegeHHbIX B Ta6nm4e AaHHbIX MO)XeT OCYLLeCTBJisITbCS TOJIbKO crieyun-
aJincramu c y4eTomMm aHaMHe3a U HacJie4CTBeHHOCTHU rnavLuneHTa.
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CJIaMM «aHTUBAaKLIMHATOPOB» U «MCJIAMCKUX (PaHATUKOB».
Ynomsnytas B uzBectHoit knure F. Engdahl [12] Bakuu-
Hallusl HaceJIeHUsI CTpaH TPETheTro MUpa OCYIIECTRIISAIAChH
BaKIIMHOM, comepxkameii B KauecTBe antTureHa HCG. Ho
9TO TOJBKO OJHO M HE caMoOe OTlacHOe HalpaBJIeHWE MX
KOHCTPYMPOBaHMUS, O YeM aBTOp He JoraabiBaeTcs. Bee-
To Ha CErOAHSIIIHUI AeHb Pa3BUBAIOTCS TPY MPUHIUTIH -
aJIbHO pa3IMyYaloNIMXCcsl HalpaBAeHUsT CO3MaHUST BAKIIMH
depTunbHOCTH, a B UX paMKax pa3pabaTbhiBaeTCs HE Me-
Hee 12 YacTHBIX IMOAXOJ0B K KOHCTPYMPOBAHMIO TaKUX
BaKLMH. [{J1s1 TpoBeneHMs MaCCOBBIX BaKIIMHAIIMI Hace-
JIeHUST BaKIIMHAMU (DEPTUIBHOCTU y CETeBbIX OpTraHM3a-
LIMI1 UMEIOTCSI OTPOMHBIE PECYpPChl: HayuyHblE — 3HaHUE
TOHKHMX MEXaHU3MOB PETYISIINU DepTUIHBHOCTU YeIOBE-
Ka; OpraHM3allMOHHbIE — pa3BeTBIEeHHAs CeTh (POHIOB U
HeTpaBUTEJbCTBEHHBIX OPraHM3allMii; MPaBOBbIe — I10-
JMOTHaHHAs TIOJ MHTEPEeChl TpaHCHAIMOHAJIbHBIX dap-
MalleBTUUECKMX KOpropalluii 3aKkoHojJaTeslbHas 0a3za B
o0JslacT 000pOTa JIeKApCTBEHHBIX CPEACTB; MHGbOpMa-
LIMOHHBIC U KOPPYIILIMOHHBIE — TPUMEPOM UX 00bEIu-
HEHUsI MOXHO CUMTaTh HacToiunBoe HarHeTaHue CMU
aTMocdephl cTpaxa Tepen MCeBIOoNMaHIeMUsIMU CBUHOTO
U TITUYbero rpuria. OTKPBITO CYHIECTBYET M UIEOJIOTH -
yeckas 6aza, 000CHOBBIBaIOIIAsl HEOOXOIMMOCTb MacCoO-
BOTO COKpAalleHWs HaceJeHUsT — HeOMaJIbTy3UaHCTBO.
BO3 He saBnsercsa opraHuzalueil ¢ 0e3yKOpHU3HEHHOM
penyranueit. Bakunnanuss «<HCG + cTonOHSIK» B cTpa-
Hax TPeThero MUpa MPOBOAMUJIACH IO 3TUA0I 3TON Op-
raHu3aluu.

OTKazaTbCs OT TAKOTO MOIIHOTO CPeACTBa crieluu-
yeckoi mpoduIaKTUKU MH(MEKIIMOHHBIX 0oJie3Hei, Kak
BaKILMHALIMS, HEJIb3s1, TOTOMY UTO 3TO TIPUBEIET K CO3/1a-
HUIO YCJIOBUI JIJIST MAcCOBOTO PacIpoOCTpaHeHUs WH(DEK-
IIMOHHBIX 00JIE3HE, CErOIHS KOHTPOJIMPYEMbIX BaKITMHA-
uueit. Ho 1 urHopupoBaTh BO3MOXKHOCTb UCTIOJIb30BaHHUSI
MacCOBBIX BaKIIMHALIMA JJISI CKPBITOM CTEpUIM3ALIUU
HaceJIeHUs] — 3HAUYUT MepecTaTh 3allMIIaTh ce0s U Oymy-
1ee CBOMX JeTeil M BHyKoB. Heobxomumo cepbe3Ho Te-
PEOCMBICIUTD MOAXOAbl K ITOKJIMHUYECKOMY HCCIIea0Ba-
Huto WJITT 1 BocCcTaHOBUTBH TOCYIapCTBEHHBI KOHTPOJIb
HaJl X MPOU3BOACTBOM, CYIIIECTBOBABILIMI B COBETCKOE
Bpemsi. LlenecoobpasHo 3anpeTuTh BBO3 B Poccuio KOHT-
palleNTUBHBIX BaKIIMH BETePUHAPHOTO Ha3HAUEHMUS, eCITN
OHM coepKaT B KaueCcTBe MMMYHOCTUMYJIMPYIOIIETO HO-
CUTEJISl aHTUTEHBI, UCTIOJIb3yeMble B BaKIIMHAX MEIUIIVH-
CKOTO Ha3HAYeHMS.
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PeaepabHA AEPXKABHA BIOAXKETHA YCTAHOBA «HAYKOBUI LIEHTD €KCrepT3m 30C06iB MEANYHOIO 3ACTOCYBAHHS»
MiHICTepCTBA OXOPOHM 3A0P0B ‘s Pocivickkol @eaepauii, M. Mocksa

KOHTPALIEMTMBHI BAKLIUHW

Pestome. locmimKkeHHsT 3i CTBOPEHHST BaKIIMH, IO MalOTh KOHT-
panentuBHUiA edekT, BeayThes 3 KiHus 1920-x pp. 3 1972 p. KoHT-
palEernTUBHI BAKLIMHU € OJHIEIO 3 MPIOPUTETHUX IporpaM BcecBiTHBOT
opraHizatii oxoponu 3n0poB’st (WHO Special Programme of Research,
Development and Research Training in Human Reproduction). ¥ 3miti-
CHEeHHi nporpamu 6epe yuactb Pokdernepisebkuit honn (Rockefeller
Foundation). Binkpuro pekiapoBaHa MeTa CTBOPEHHSI TaKUMX Bak-
IIMH — PEeTYJISIIIisl YMCeIbHOCTI HaceIeHHsT B KpaiHaX TPETbOTO CBITY.
Ha nanwit yac cknanucst Tpu OCHOBHUX HAmNPSIMKA KOHCTPYIOBaHHS

KOHTpALIENTUBHUX BaKIIMH; 1) BAKIIMHU, OPIEHTOBaHI Ha OJIOKyBaHHSI
BUPOOJIEHHSI TaMeT; 2) Taki, 110 MOPYUIYIOTh iX (yHKIIi10; 3) Taki, 110
MOPYIIYIOTh TIpoliec 3arutimHeHHs. KOHTpalenTiBHi BaKIIMHUA BXe
moHan 10 pokiB IMPOKO BUKOPHMCTOBYIOThCS IJIST 3HIDKCHHS hep-
TUJIBHOCTI ¥ KacTparlii IMKUX i CBIICBKMX TBapWH. Y KOMEpLiiHii
peaizalii 3HaXOAAThCS BeTepuHapHi BakiumHu Equity®, Improvac®,
GonaCon®, Repro-BLOC (Ha 0CHOBi TOHAIOTPOITiH-PUII3UHI-TOP-
MoHy); SpayVac™ i IVT-PZP® (Ha ocHOBI aHTHreHiB zona pellucida).
KoiniyHi mocmimkeHHs moKa3aiu e(peKTUBHY KOHTPALCTITUBHY Jito (Y
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JKiHOK) BaKIIMH, Y SIKUX SIK aHTUTEH BUKOPUCTOBYETHCS JTIONCHKUIA XO-
PIOHIYHMIT TOHAAOTPOITIH. Y TOM XK€ Yac BUSIBJICHI 1 TOOIUHI J1ii TaK1X
BaKIIMH: JUIS BaKIWH, 1110 MIiCTATh SIK aHTUTEHHI KOMIIOHEHTH TOHa-
JTOTPOITiH-PWIiI3UHT-TOPMOH i JIIOTEIHi3YI0unii TOPMOH, — KacTpallis,
PO3BUTOK iMITOTEHLIil; VIl TUX, 1O MICTSTh (DOMIKYIOCTUMYTIOIOUN A
TOPMOH, — OJIITOCIIEPMisl; aHTUTeHHU zona pellucida — HeoGOpOTHMIA
oooput. ¥ poboTi 0OroBOPIOIOTHCSI TIXOMM IO BUSIBJICHHSI CTe-
PUWITI3yI0UMX KOMITOHEHTIB y BaKIIMHAX, MPU3HAYEHUX JJIsI MacoBOl
npodinakTUKy iHOEKIIMHUX XBOpoO, HE 3asBJICHUX BUPOOHUKAMU,
i HACJIKIB iX 3aCTOCYBaHHS. Y:Ke 3MiliCHEHE IPUXOBAHE 3aCTOCY-
BaHHST KOHTPALIETITUBHUX BaKIIMH MOXHa TIPUITYCTUTH: 1) 3a HasB-

Supotnitsky M. V.

HICTIO aHTUTL 10 X aHTUTEHHUX KOMITOHEHTIB (Y He BAaKIIMHOBAaHUX
KOHTpAIIENITUBHUMYU BaKIIMHAMMU JIIOJEY TaKWUX aHTUTLI He OyBae,
32 BUHATKOM BMIIAJIKiB, TIOB’SI3aHMX i3 OE3IUTIMHICTIO); 2) 3a 3MiHOIO
TOPMOHAJILHOTO (hOHY BaKIIMHOBAHOTO MAIliEHTA; 3) 32 TOPYIIEHHSIM
(YHKIIIOHYBaHHSI 1 MATOTICTOJIONYHUMU 3MiHAMU B OpraHax pernpo-
TYKTUBHOI CUCTEMH.

KmouoBi ciioBa: azoocriepmisi, aHTUTEHM, CIIepPMaTO30i11, aHTH-
Tija, OJMCKydya 30HA OOIMTa, TOHAAOTPOMiH-PWJII3UHT-TOPMOH,
iMyHOKOHTpALEIIlisl, KOHTpaleNnTUBHA BaKlIMHA, JIOTEIHI3YIOUUi
TOPMOH, (hOJTIKYJIOCTUMYJTIOIOUMI TOPMOH, JIIOJCHKUI XOpiOHiU-
HUI TOHAAOTPOITiH.

Federal State Budgetary Institution «Scientific Center for Expertise of Means of Medical Application» of the Ministry of Health

of the Russian Federation, Moscow

CONTRACEPTIVE VACCINES

Summary. Researches to develop vaccines with contraceptive ef-
fect are being carried out since the 1920s. Since 1972, the contracep-
tive vaccines are one of the priority programs of the World Health
Organization (WHO Special Programme of Research, Development
and Research Training in Human Reproduction). Rockefeller Foun-
dation participates in implementing the program. Openly declared
objective of creating such vaccines — the regulation of the popula-
tion in the Third World countries. There are currently three main
directions of contraceptive vaccine design: 1) vaccines targeted at
blocking the production of gametes; 2) impairing their function; 3)
violating the fertilization process. Contraceptive vaccines for more
than 10 years are widely used to reduce fertility and castration of
wild and domestic animals. In the commercial realization there
are veterinary vaccines Equity®, Improvac®, GonaCon®, Repro-
BLOC (based on gonadotropin-releasing hormone); SpayVac™
and IVT-PZP® (based on zona pellucida antigens). Clinical studies
have shown effective contraceptive action (in women) of vaccines,
in which human chorionic gonadotropin is used as an antigen. At

the same time, there are found the side effects of such vaccines: for
vaccines containing gonadotropin-releasing hormone and luteiniz-
ing hormone as antigenic components — castration, impotence; for
vaccines containing follicle stimulating hormone — oligospermia;
zona pellucida antigens — irreversible oophoritis. This paper dis-
cusses approaches to detection of sterilizing components in vaccines
intended for mass prevention of infectious diseases, not reported by
manufacturers, and the consequences of their use. Hidden use of
contraceptive vaccines, which already took place, can be detected: 1)
by the presence of antibodies to their antigenic components (in un-
vaccinated by contraceptive vaccines people such antibodies do not
exist, except infertility cases); 2) by change in the hormonal levels
of the vaccinated patients; 3) by malfunction and histopathological
changes in the reproductive organs.

Key words: azoospermia, antigens, sperm, antibodies, oocyte zona
pellucida, gonadotropin-releasing hormone, immunocontraception,
contraceptive vaccine, luteinizing hormone, follicle stimulating hor-
mone, human chorionic gonadotropin.
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