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*Benyuuii HarpasieHue; “T1oa1epKUBAOINI TEPETUCKY
Knroueswie cnoea: ronanotponuH-pruiin3uHr-ropmo (GNRH), ummyHomoruueckas crepuian3anus,
BakuuHBI TpoTB GNRH, mpobnemsr 6akTepranbHOTO CHHTE3A.

AHHOTanus

T'onanorponuu-pumu3Hr-ropmod (GNRH) — a0 HeiipornenTu, peryampyromnmii ojaoBbie QYHKIMH Yy MIEKOIMUTAROIINX.
l'opMoH BBIpabaTeIBaeTCs KIIETKAMH HEHPOHOB THITOTAIAMYCa, TT0Tagasi B THIIO(H3, BBI3EIBAET CEKPELINIO JTFOTCHHI -
3UPYIOMIETO TOPMOHA M (DOJUTHKYIOCTHMYIHPYIOIIETO TOPMOHA, BIUASA Ha (epTHIHHOCTD, MOJIOBOE CO3pPEBAHUE U
MEHCTpYaJIbHBIN UK. B HOpMe aHTHTeNa He BrIpabaThiBatoTcss Ha GNRH m3-3a ero HU3KOM MOJIEKYJIIPHON MacChl,
OJTHAKO IPHU KOHBIOTAMU C XUMHYCCKHM HOCUTENIEM, UCIONb30BaHUU B,T-KIeTOYHBIX SMUTONOB WIH IPYTHX
METOJIOB, B CHIBOPOTKH KPOBH MOSBIAIOTCS aHTUTena mpotuB GNRH. CeroaHs maHHBI METOX UCIONB3YETCS IS
UMMYHOJIOTHYECKON CTEPHIIN3AINH KHBOTHBIX, 3TO TIO3BOJISIET KOHTPOIUPOBATH YPOBEHb O€3OMHBIX KHBOTHEIX,
YHCJICHHOCTh ITOTOMCTBA, CHIDKATh OYpHOE TOBEIEHHE NPH ITOJIOBOM Pa3BUTHH. Tak CYIIECTBYET KOMMEpPUYECKUI
npenapar improvac, HCHOHL3yeMLII71 JUIA HMMyHOHOFquCKOﬁ CTEepUIN3allui XpPAKOB B Ka4CCTBC aJIbTCPHATHUBLI
XHPYPrUUecKol KacTpanuu. 3a cuet o0pa3zoBanust antuten mpotuB GNRH improvac mo3sosisieT cHIXKAaTh ypOBEHb
aHIPOCTEHOHA U CKaTOJIa, KOTOPhIe MPUIAI0T MACY XPSKOB 3anax (exanuit u/wim Mmoun. Bakuunel Ha ocHoBe GNRH
MOTYT TaKKe MPHUMEHSTHCS Y YeTIOBEKa IPH JICYCHIUH TOPMOHO3aBUCHMBIX OITYXOJICH: paK MPeICTaTeIEHOMN XKele3Hl,
TIOBBIIICHHAS CEKPEIHS ITOJIOBBIX TOPMOHOB, MHOMa MAaTK{, CHHIPOM ITOJUKHUCTO3HBIX SHIHUKOB, YHIOMETPHO3, PaK
TPYIH, a TakkKe TPH MPEKICBPEMEHHOM MOJIOBOM co3peBaHuu. HeDerprovac smmsiercs KaHIHIATHON BAaKIIHHOM,
IpoIIeei BTOpyIo a3y KIMHUYECKUX UCCIEOBAaHUHN, IS JICUCHHS paka MIpeacTaTeIbHOM jKeNle3bl y uenoBeka. B
Ka4yeCTBE allbTEPHATHBBI XUMHUYECKOTO CHHTE3a JUTsl OJy4YeHHUs BaKIIMH Ha ocHOBe GNRH MoeT ObITh NCTI0NTB30BaH
MHKpoOHOIOrHyeckuii cuares. Mcmons3osanwe E. coli B kauecte npomytienToB Moauduinposanaoro GNRH mossosster
VIEIIEBUTh CTONMOCTh BaKIIMHBI, OJHAKO METOZ COMIPSDKEH ¢ MpobieMaMu MPEOIONICHUs MTOTYIEeHIs MaJlopacTBO-
PUMBIX OENTKOBBIX (hopM Mperapara, HU3KOH SKCIPECCUH, MOA00pa MITaMMa, IIa3MUIHBIX KOHCTPYKIUI, YCIOBUI
KyJbTUBUPOBAHUS MUKPOOPTaHU3MOB.
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Abstract

Gonadotropin-releasing hormone (GnRH) is a neuropeptide that regulates reproductive functions in mammals.
The hormone is produced by neurons in the hypothalamus; once it reaches the pituitary gland, it triggers the
secretion of luteinizing hormone and follicle-stimulating hormone, thereby influencing fertility, sexual
maturation, and the menstrual cycle. Normally, antibodies are not produced against GnRH due to its low
molecular weight; however, when conjugated with a chemical carrier, using B- and T-cell epitopes, or other
methods, antibodies against GnRH appear in blood serum. Today, this method is used for the immunological
sterilization of animals, which helps control the stray animal population, limit litter sizes, and reduce aggressive
behavior during sexual development. For example, there is a commercial drug called Improvac, used for the
immunological sterilization of boars as an alternative to surgical castration. By inducing the formation of
antibodies against GnRH, Improvac reduces levels of androstenone and skatole, which give boar meat a fecal
and/or urine-like odor. GnRH-based vaccines can also be used in humans to treat hormone-dependent tumors:
prostate cancer, excessive secretion of sex hormones, uterine fibroids, polycystic ovary syndrome,
endometriosis, breast cancer, as well as precocious puberty. Heberprovac is a vaccine candidate that has
completed Phase Il clinical trials for the treatment of prostate cancer in humans. Bacterial synthesis can be used
as an alternative to chemical synthesis for the production of GnRH-based vaccines. Using E. coli as producers
of modified GnRH reduces the cost of the vaccine; however, the method is associated with challenges such as
producing poorly soluble protein forms of the drug, low expression levels, strain selection, plasmid constructs,
and microbial cultivation conditions.
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