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Cuunmnc oTHOCHTCS K KaTErOPHUM COLMAINBbHO 3HAUUMbIX MHPEKLMIA, NEPeAaBaEMbIX MOMOBLIM MYTEM, KOH-
TPONb Haf, KOTOPbIMM — OfHO M3 MPUOPMTETHBLIX HAaNPaBNEHWNH B MMPOBOM 3apaBooxpaHernn. Hadano
XX B. OTMEYEHO OTKpPbITMEM BO3BYAMTENS CHPMAMCA M MOCIEAYIOLMM N3YHEHMEM KaK OCOBEHHOCTEN ca-
MOTO MUKPOOPraHM3ma, TaK 1 B3aMMOOTHOLLEHMIA B CUCTEME «4eNoBEYeCKasl Nonynsiums — 6nefgHas Tpe-
noHema». B o63ope paccmMoTpeHbl OCHOBHbIE BEXW Pa3BUTUs OTEHECTBEHHOM CUPUIMAONOrMM C Havana
XX B. o HacTosiero Bpemetn. HecmoTps Ha nosiBneHne HOBbIX BbICOKOMH(GOPMATUBHBIX METOLOB MCCre-
[OBaHMs, Takue Npobnembl kak AnddepeHLpanbHas AMarHoCTMKa 1 CHUKEHMe 3aboneBaemocTn cubmim-
COM COXPaHSIOT CBOIO aKTyanbHOCTb.
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Beepenne

Syphilis belongs to the category of socially significant sexually transmitted infections, the control of which is
one of the priorities in global health. The beginning of the twentieth century was marked by the discovery
of the causative agent of syphilis and the subsequent study of both the characteristics of the microorganism
itself and the relationships in the “human population - treponema pallidum” system. The review examines
the main milestones in the development of domestic syphilidology from the beginning of the twentieth
century to the present. Despite the emergence of new highly informative research methods, problems such
as differential diagnosis and reducing the incidence of syphilis remain relevant.

Cudunuc sBnsietcs OgHON M3 CTApPEMLUMX MPU3HAHHBIX
MHPEKLMIM, NepefaBaemblx MoNOBLIM MyTem, a ero Bo3byau-
Tenb NpeacTaBnseT coOOM COXHbIA MHPEKLMOHHbIA areHT,
nepBoe OMucaHWMe KOTOPOro, chenaHHoe B Havane XX B.,
OTKPLINO HOBLIA Pa3fen BEHEPONOrMM, MOCBSLLEHHbIA W3-
YYeHMIO MaToreHesa, CMMMNTOMATMKM M TeudeHns cudunmca,
pa3paboTKe METOROB €ro AMArHOCTUKM, NIEYEHUs U NPOdK-
NaKTUKK.

Brepryto Tpenonemy (Treponema pallidum, cuHoHMM
Spirochaeta pallidum) - Bo36ygutens cudunmca, onmucanm
npotosoonor F. Schaudinn u Beneponor E. Hoffmann B
1905 r. [1]. Mprt MMKPOCKOMMYECKOM MCCeROBaHMM GrUono-

TMYECKOro maTtepuarna, B3siTOro 13 3PO3MPOBAHHOM nanyrb
6onbHOro cudunmcom, Hbin obHapyxeH cnabo Npenomnsio-
UMM CBET CrMpaneBuaHbIi MUKPOOPraH13m, KOTopbIM, bna-
rofaps CBOMM KOHTypam v GniefHOCTH, MOMyHmn Ha3BaHue
6negHas cnupoxeta (Spirochaeta pallida) [1-8]. UHTepecHo
OTMeTUTb, 4TO AByms rogamu patblwe F. Schaudinn, B
1901 r., cnmpoxety onucan [.K. 3abonotHbii, HO He cBs-
3an AaHHbIA MMKPOOPraH13m ¢ CMPUIMCOM.

[o aToro oTkpbITMS M3yueHme cudunMca oTeHecTBEH-
HbIMM M 3aPYyBEXHBIMU YYEHbIMK MPOBORMIOCE B YCIOBMSIX
SKCMEPMMEHTANBLHOMO 3apaXKeHUs PasHOOBPAa3HbIX MMBOT-
Hbix. Hanbonee ycrnewwHbiMM CUMTAIOTCS OMbITbI, MpPOBE-

Hocoe H.IO. u coasr.

148

MeTogpl usyuenns T. pallidum



KMAX-2024 - Tom 26 - N2

AeHHble .M. Meunukosbim 1 E. Roux, no 3apaxenuio cu-
dunmcom obesbsH [1, 4-9]. bbino ycraHoBneHo cxopcTBo
KIMHUYECKMX MPOSIBIIEHMA Y LIMMMAH3E C MEPBUYHBIM U BTO-
puuHbIM cumnmcom yenoseka [4-10] u Bnepsble poka-
3aHO Hanuuue Bo3ByamTens B cubunmpax y obesbsH [5-9].
O.K. 3a6ornothbit 8 1900-1910 rr. npoussen 3apaxeHue
6abynHOB maTepuanom, B3sTbiM OT Nilogei, 6ombHbIX cudu-
NMCOM, C MOCTEAYIOWMMM Naccamamn Ha obesbsiHax. OH
Habnogan y psfa KMBOTHLIX MPOSIBIEHUS BTOPUYHOTO CH-
dunuca, ycTaHOBUN CXOACTBO CMELMPUUECKMX MOPAKEHMIt
y yenoBeKa 1 06e3bsiH MPU MMCTONOMMHYECKOM UCCIIEA0BAHMM,
a TaKKe onucan nopaxeHue MMmpaTMHECKMX y3nos BnefHoi
TpenoHemoit [5-9, 11]. YnauHoi skcnepmumeHTansHoM mope-
nblo cudunmca ctanu kponuku. bnarogaps um Geinu otpabo-
TaHbl MmeToaMKM nHduumMposanusa [4-9, 12]; pokasaHo no-
fydeHue cTagmit CUPUIMCa, KIIMHUYECKM M TUCTONOMMHECKH
CXOMMX C CUPUIMCOM YENOBEKA; OMNMCaHbl Cryyai cudunmca
LeHTpanbHoi HepBHOM cucTembl [5-9, 13] u cnyuan 6eccnm-
NTOMHOrO TeueHust cudmnmca, NokasaHa BOZMOKHOCTb Mosy-
YeHusi BpoXAeHHOro cudunuca. dpyrumu otedecTBEHHbIMM
nccnepoBaTensimm Obinn ONMcaHbl CUPUIUTUHECKOE NOParKe-
HWE BHYTPEHHMX OPraHoB y KponukoB [6-9] M BbiMOnHeHsI
SKCMEepPUMEHTasbHbIE PabOTbl, MOCBSILEHHbIE BOMPOCaM MM-
myHuTeTa [6-9, 14]. B 1960-1980-x rr. H.M. OBunHHukoB
n B.B. [lenektopckuit npu aneKTPOHHO-MUKPOCKOMMYECKOM
MccnepoBaHmm BGONbLIOrO KONMYECTBa OMONOTMUECKOTO Ma-
Tepuana, nony4YeHHOro OT 3apPa)KEHHbIX CHMPUIMCOM KPOmM-
KOB, M OMOMCHIA Niofel YCTAaHOBMIM MECTa PacroNoMXeHus
6repHoM TpenoHembl B ovarax nopaxenust [15].

MU3yyenne mopdonorun TpenoHembi

Insa nayuenus mopdonoruun T. pallidum Ha ceeToonTu-
YECKOM YPOBHE yYeHble UCMOMNb30BaNM Kak HaTUBHbIE Mpe-
napatbl, Tak M MpenapaTbl C OKPACKOM B PasfMyHbIX MO-
pndmkaumax: no cnocobam Pomarosckoro-limsa, byppw,
JleBaguti, Mopososa [4-8]. PyTuHHbIM B nabopaTopHoit
AMarHoctuke cubunmuca cran cnocod MUCCNepoBaHUS M-
BbIX ONefHbIX TPENOHeM B TEMHOM rone 3perust [4-8, 16].
Takoke gns mukpockonuueckoi naeHtuduraumm T. pallidum
ObINU NPEANOKEHBI METOR, C UCMONb30BaHMEM PA30BO-KOH-
TPAcTHOrO MMKPOCKOMa M METOR MPSIMOrO MMMYHOGMYO-
pecueHTHOro okpawusaHus TpernoHem (direct fluorescent-
antibody (DFA), Yobs A. v coast., 1964) [4, 16].

Ye B 6nmkaiwme rogsl nocne otkpbitus 1. pallidum
ObinM  OMMCaHbl ee OCHOBHble MOPONOrMYecKme npu-
3HaKM — popma, pasmepbl, OCOBEHHOCTM ABMIKEHMS, a
Takke pasmHoxerne [4-8]. Popma n xapakTepHble [Bu-
XKEHMs yKa3blBaNUCb WUCCNEfOBATENsIMM KaK BaHble Aud-
bepeHLmanbHO-AMArHOCTUYECKME  OTAMUMS  BO3OYAMTENS
cndunmca ot apyrux cnmpoxet. [Mpu MUKpocKonmnyeckom
uccnepoBaHuu matepuana ot GonbHbix cudunmcom T. pal-
lidum wvawe Bcero pudbdeperumpyetrca ¢ Treponema
refringens, HepepKo BCTpevaloWENRCcs Ha MONOBbIX Opra-
Hax, u Treponema dentium, obutatolwenn B nonocT1 pra
[5, 6]. O.K. 3a6onotHbiii 1 M., Macnakoeew, (1907), Ha-
6niofasn 3a ABMKEHUAMN BefHbIX TPEMOHEM, OTMETUIIU SIB-
NeHMe MX arrioTMHaLMK Noh AEMCTBMEM KPOBM OOMbHbBIX
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cndunmncom [4, 11, 17]. Onucanroe siBnenne B 1949 r.
NIErNO B OCHOBY peaKuyn MMMOBMIM3aumn GnefiHbix Tpe-
noHem, PUBT (T. pallidum immunobilization, TPI), nepsoro
crneundUUEcKoro TecTa Afs CepOIOrMUECcKONi AMAarHOCTHUKM
cudmnmca [7, 8, 16]. DneKTPOHHO-MUKPOCKOMMYECKUE
MCCNefoBaHUs MOMOMM Pa3spPELLMTL Crop O crocobe fe-
nenus knetok T. pallidum. Kak okasanocb, mukpoopra-
HM3M Pa3MHOXKAETCs MyTem MOMEPEYHOro [AeneHust Ha
ABEe MOMOBMHBI MM MOABEPraeTCsi MHOTOKPAaTHOMY Aene-
Huo [4-8, 11, 15]. SneKTPOHHO-MMKPOCKOMMYECKME HC-
cnefoBanus 1. pallidum, BbinonHeHHblE POCCHMICKUMM yue-
Hoimm H.M. OuntHukoBbim 1 b.B. Brioputbim B 1961 .,
a Takke B.B. [lenektopckum B 1966 r., nossonunu BHe-
CTW CYLLECTBEHHbIN BKIad B ONMCaHWe CTPYKTYPbl M TOMO-
rpadum oTAENbHBIX MOPPONOTUHECKNX KOMMOHEHTOB Bnep-
HoM TpenoHemsbl [4, 7, 8, 15, 18-23]. B vyactHoctH, 6bina
onpepeneHa porb Gubpunn, obecneynBaloWmx ABUKEHNE
6repHON TPEMOHEMbI, M OKOHYATeNbHO PELLEH BOMpPoc 06
OTCYTCTBMM BHELLUHMX XKIYTUKOB, YTO MOATBEPAMIOCH MCCre-
nosaHusimu Liu J. M coaBT. ¢ NpUMeHeHHemM KpPUO3NEeKTPOH-
HOM TOMOrpadHM BbICOKOTO Pa3PELLEHUS U TPEXMEPHOI pe-
KOHCTPYKLUMM GnepHoit TpenoHemsl [15, 22, 24]. 3tu e
MCCNepoBaTENM MPOBENM CPABHUTENBHOE U3yyeHne obpas-
uos T. pallidum, nonyyeHHbIx OT niopei, GOMbHbLIX CUPH-
JIMCOM, M OT KPOJIMKOB, MHPULMPOBAHHBLIX MaTOreHHbIMM M
KynbTypasbHbIMM LUTAMMaMK TPEMOHEMBI, M OMMCANKU Pa3NK-
4Kst MOPPONOrMHECKUX CTPYKTYP MaTOTEHHbIX M KyNnbTyparb-
Hbix wrammos [15, 21, 22].

PasHoo6pasue ¢popm GnepHol TpenoHembl

Bckope nocne otkpeitusa T. pallidum nossunuce paboTbi
3apybexHbIX M POCCUICKMX MccnefoBaTenei, NOCBALEH-
Hble u3yyeHuio popm ee cywectsoBanus [4, 6-8, 11, 15,
25]. B 50-x rr. poccuickre yyeHble Momyuunm atunuyHble
dopmbl KynbTypanbHbix wrammos T. pallidum nop Bo3peii-
CTBMEM HEKOTOPbIX XMMUYECKMX BELLECTB M MEHULMIIMHA
(4, 8, 26-28].

O.K. 3abonotHbiit Habnogan nosieneHue GnegHbix Tpe-
noHem M3 LWapoBuaHbIx obpasosanuin [11, 15], koTopeie
nosxe Obinn aeHTnduLmpoBaHsl kak uuctsl. H.M. Osumh-
HukoB u B.B. [lenekTopckuit Ha OCHOBaHMM MHOFONETHMX
3N1eKTPOHHO-MUKPOCKOMUYECKMX MCCNEA0BaHMI [OKa3anu,
4TO UMCTBI ABRsloTCA Ppopmoit BebxmnBaHua 1. pallidum npu
HebnaronpuATHbLIX ycnosusx cywectsosanus [7, 8, 15, 29].

Mtoro paboT poccuitckux ccnepoBaTenei nocesieHbl
usydenuio L-popmei T. pallidum - oT skcnepumeHTanbHoOro
nonyyeHusi L-bopmbl, B Tom umcne nop [AeACTBMEM HU3-
KMX KOHUeHTpaumi nenuumnnuHa [8, 15, 30-33], po pas-
PaboTKM peLenTypbl MUTATENbHOM CPefbl Afs MOMyYeHus
L-bopm 1 ceponornyeckux MeTofoB ANs BbisIBNEHWS B Cbl-
BOPOTKE KPOBM CreLMPUUECKUX aHTUTEN K aTUNMYHbIM $op-

mam [34, 35].

MNosenenue NeHUUUINInHa

OTKprTVIe neHnunninMHa noBNeKNno 3a cobolt mHoro-
YUCNEHHbIe pa6OTbI OTe4yYeCTBEHHbIX M 3apy6e>KHb|x nc-
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cregoBaTenen, MOCBALEHHbIX WM3YYEHUIO €ero AercTBMS
Ha T. pallidum kak oCHOBHOro MPOTUBOCUMPUIUTUHECKOTO
cpepctBa. Papmakonornyeckoe AEHCTBAE M TepaneBTHye-
CKylo 3PPEKTUBHOCTL NMEPBOrO aHTMOUOTHKA AJIS NedeHHs
cndunmca oueHUBaNM B SKCMEPUMEHTaxX Ha NabopaTopHbIX
HMBOTHbIX. Bbinu paspaboTaHbl pasosbie BBOAMMbIE [O3b
NEHWULMINIMHA M 4acTOTa ero BBEAEHMSI; M3yHeHbl ero KOH-
LEHTPaLMs B KPOBM M CPOKM 3MMMMHALMM M3 OpraHuama
[36-40]. MHoroneTHne uccnepoBaHWs psga POCCHIACKMX
CUPUNMAONIOrOB C UCMONb30BaHWEM CBETOBOIO M 3NEKTPOH-
HOro mukpockonos [22, 23, 41-46] nomornm ycTaHOBWTb
AENCTBME MEHULMNIMHA HA MeMOpaHHble CTPYKTYpbl Grnep-
Hoit TpenoHemsl [15, 23, 44]. beino onucaHo BausiHWe ne-
HALMANMHA Ha ycureHue GarouMTapHON aKTMBHOCTHM MaKpO-
dbaros opranuama xo3ssmHa [8, 15, 23, 44, 47].

Ycnexu B kynbtuBupoBanum T. pallidum

C momeHTa oTKpbITUA BO3bYaMTENs cudmnmca Gonbluoe
uMCno MccrefoBaTenei, u3yyaslunx GnefHylo TPEnoHemy,
CTPEMUIIUCL CO3[aTh KynbTypanbHble wrammbl 1. pallidum
in vitro u in vivo BHe opraHusma Yenoseka. B TeyeHune nep-
BbIX ABYX fAecsiTunetuit XX B. 3apyOexHbIMU YHeHbIMM Obin
BLIMOMHEH PSf MCCNEAOBAHWI MO MOMYHYEHUIO KyNbTYpbl
6repHo TpenoHembl Ha nuTaTensHbix cpepax [4]. B Poccun
aTOM Teme Gbinn nocesueHbl paboTsl f.I. LLepewesckoro
1908-1912 rr. [4-6]. OpHako ypoBeHb Pa3BUTUS MM-
Kpobuonoruun Havana XX B. He MO3BOMMI [OCTUYL NOCTaB-
nenHol Uenu. Ha kponukax wramm T. pallidum, coxpans-
IOLMIA NATOreHHOCTb, BrEPBblE YAANOCh KyNLTMBMPOBATH
H. Nichols u W. Hough 8 1912 r. [4]. MNepeBnBaemsii
wrtamm Nichols u B HacTosilee Bpems ucrnonb3yercs Ans
nabopaTopHOit AMArHOCTMKKM cUIMCa B psfie ceponornye-
ckmx peakumit. [lpyrum WwWTammom, KynbTUBMPYEMbIM Ha KPO-
fMKax anuTenbHoe Bpems, ctan wramm Reiter. OH e, no
AaHHbIM NMTEPATYpbl, SABRSETCS Hanbonee M3yHYeHHbIM 3a-
py6exHbIM KynbTypasbHbim wtammom T. pallidum [4], ko-
TOPbIA TaKXKe MCMONb3yeTcs Afs CEPONOrMYECcKMX TeCTOB
[4, 7, 8, 16]. Pabotbl no kynstusmMposanuio T. pallidum in
vivo B 20-30-e rr. XX B. npoBogunmck v B Poccun [4, 7, 8,
48, 49]. Mog pykosopcTsom P.P. lensTuep 6binm BbIgeneHb
POCCUICKME KyNbTypasnbHble WTammbl BNEfHbLIX TPEMOHeM
KazaHnb | v Il, paspabotaHbl meToabl ANUTENBHOMO KyMbTH-
BMPOBaHMs TPEMOHEM Ha KPOMIMKAX, U3y4eHbl YCIOBUS NOA-
AEPKaHUs WTaMMOB B nabopaTopun M MCMONb30BaHUS MX
LS MONYYEeHUs AMarHoCTUYeckux aHtureqos [4, 6, 7, 8,
50-56]. B 40-e rr. 310 Hanpasnexne paboT 6bino nNpogon-
XKEHO BbIJENEHUEM HOBbIX KyNbTyparbHbIX WTAMMOB TPemno-
Hem, HasBaHHbIx KaszaHb IV, V, Crasponons VI, VII, VIII, IX
[7, 8, 57-59].

Bo BTopo# nonosuHe 40-x rr. B Poccum noBTOpHO npeg-
MPUHANK NOMbITKM paspaboTaTb cnocob BblpalLMBaHMs Hu-
ctbix Kynbtyp T. pallidum Ha uckyccTBeHHOM nUTaTENbHOMN
cpege [7, 8, 60]. Pag uccneposateneit uckanm nopxopdbl K
CO3[aHMIO TaKMX METOAMK C LEeNbio MOCNedyloLero usyde-
HUSI CBOMCTB MAaTOrE€HHOCTH MOMYYaEMbIX KymbTyp Ha 3KCre-
pUMEHTanbHbIX #uBoTHbIX [7, 8, 60-62]. Kak v B nepsbii
pas, NoMbITKM OKasanucb HeyaaduHbimu. [lepBble coobLueHus
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06 ycnewHoOM MHoroneTHem KynbTuBupoBaHuu 1. pallidum
in vitro nossuamncek Tonbko B 2021 r. [63].

Monekynﬂpl-lo-rel-le'ruqecnue uccnepoBaHus

C Havana LlecTMpecsTbIX rofoB B CMPUIMAONOTMIO
CTanu aKTUBHO BHeAPATbCA HoBble TexHonorun. C paspa-
6OTKOM METOAMK YNbTPA3BYKOBOrO Pa3pyLUEHUsi KIETOK W
TKaHEM POCCUMCKMMM YHEHbIMU ObiiM MOMYyHeHb! HOBbIE Bbl-
COKOYYBCTBUTENbHble aHTureHbl 1. pallidum pns nabopa-
TopHOM guarHocturn. B 1959 r. pna peakumn csizbiBaHus
KOMMNEMEHTa ObINO MPEANOKEHO WCMOMNb30BaTh YNLTPa-
03BYUYEHHbIA aHTUIEH M3 KynbTypasbHbiXx GnepHbIX Tpemno-
HEM, KOTOPbIi B AAlbHEMLIEM CTail M3roTaBAMBaTLCS MPO-
usBofcTBeHHbIM nyTem [7, 8]. PaboTbl B obnactu pa3eutus
OTeYeCTBEHHOM [MarHoCTMKM cubunmMca npoBOAMIMUCE B
pasnuuHbIXx nabopaTopuax CTpaHbl, Npu 3Tom Gonbluoe
BHWMaHWE YAEnsnocb pa3paboTke METOAMK MOCTAHOBKM W
M3YHYEHMIO Pa3NMYHbIX CreLMdUUECKMX CEPOIOTUYECKNX pe-
akumi [7, 8, 15, 64-75].

B 1998 r. rpynnoi sapybexHbix uccregosatenen Gbin
pacwudpposaH reHom T. pallidum (wramm Nichols) [76].
Passute MeTOROB YHKLUMOHANBHOM TFEHOMMKM M Npo-
TEOMMKM OTKPBLINO LUMPOKME MEPCMEKTUBLI B M3y4EHMM
byHKumit npoteoma T. pallidum u nonyyeHns HOBbIX aH-
TUreHOB [nsi  nabopaTopHOM  AMarHOCTUMKM — cudmmca.
DUBNKO-XMMMUECKME METOAbLI PasfesieHusi MOMMMenTMRoB
6nefHoN TPEMOHEeMbl U TEXHONOrMM MOMyYEHUA PEeKOMOU-
HaHTHbIX aHTUIEHOB MO3BOMMAM pa3paboTaTb MeTofbl MC-
CNefoBaHMs, HarpasieHHble Ha OBHapYKeHWe M aHanus
COfEpPaHNA aHTUTEN K aHTUreHam OGnefHON TpernoHeMb
amddeperumposarHo. B uyactHocT, Mpokoe npumeHe-
HME B COCTaBe TECT-CUCTEM MMMYHO-PEPMEHTHOrO aHanmsa
(MDA), MMMYHOBNOTTUHIE, MMMYHOXEMMIIOMUHECLIEHLIMM, B
paspaboTke AmMarHoCTMkM B dopmate MMMyHOuUMMa Mony-
UMM PEKOMOMHAHTHbIE MMMYHOMEHHble Genku (nunonpote-
nubl) T. pallidum: Tp17 (17 v[a, Tp0435), Tp15 (15 k[a,
Tp0171), Tpd7 (47 wLa, Tp0574) u TmpA (44,5 k[a,
Tp0768) [16, 77-82]. M3yueHune puarHoctnueckoi adpdek-
TUBHOCTM CEepPONIOrMYECKUX TECTOB C MPUMEHEHMEM PEKOM-
6MHaHTHbIX aHTHreHos 1. pallidum B Halwel cTpaHe akTUBHO
HaYanocb C KOHLA AEBSIHOCTbIX FOAOB M aKTUBHO MPOAOI-
aeTcs B Hactosiwee Bpems [83-93]. AHanuz reHoma w
npoteoma 1. pallidum nossonun nccnepgosaTensm nposBecTy
WwpoKomacLuTabHoe u3yueHue GenKoBs, B TOM YMCTe paHee
HenssecTHbix [94, 95]. B uccneposanmm 2018 r. nog py-
kosogctBom A.A. KybaHoBa nokasaHa BO3MOMHOCTb MC-
MONMb30BaHMs BHOBb CHMHTE3MPOBAHHBIX PEKOMOUHAHTHBIX
6enkos T. pallidum (wramm Nichols): Tp0277, Tp0319,
Tp0453, Tp0684, Tp0965 1 Tp1038 B KavyecTBe Nepcnek-
TUBHBIX @HTUIEHOB AfS CEPONIOTMHYECKON AMATHOCTUKM CH-
dunmuca [95-97].

PasBuTie monekynsipHoit Guonorun nossonmno cosep-
LIEHCTBOBATL MPSIMbIE METOABI MCCNEJOBaHMs A1l AUMArHo-
CTUKM cuUNMCa, B OCHOBE KOTOPbIX JIEKMT amMmnnPpUKaLms
HyknenHoBbix kucnoT [IHK T. pallidum, npu atom Hanbonb-
ee MpMMEHeHWe MoMyyuna nonumepasHas LemnHas peak-
umsi, TILP (Polymerase chain reaction, PCR). Psg poccuit-
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CKMX MCCriefoBaTenelt akTMBHO BKIIOYMIMCh B PasBUTHE
MONEKYNAPHO-BUONOrMUECKNX METOROB AeTeKuMn Bo36yau-
Tensa cudunmca, O Yem CBUAETENbCTBYET MHOMECTBO OMy-
6nmkoBaHHbIX pabot [98-105].

Monexynanaﬂ anuaemMmuonorua

B nocnegrue pecATuneTms passuMBalOTCH MONEKynsp-
HO-TEHETUYECKME METOAbI, HaMPAaBEHHbIE HA M3y4eHue 3a-
KOHOMEpHOCTel pacnpocTpaHeHus wtammos T. pallidum no
Pa3nuuHbIM reorpaduyecknm TEPPUTOPUSM («monekynsip-
Hasi SMMOEMUONOTUS») U U3ydYeHHe aHTUOUOTUKOPE3UCTEHT-
HOCTM BO3bYyaMTens cudunmca. MeTon MoONeKynspPHOro Tu-
nuposanua T. pallidum, npepnoxeHHbIM 3apyberHbIMM
nccneposatensmun [108, 107], nossonsiet knaccuduumpo-
BaTb MMKPOOPraHW3M Ha pasfuuyHble MOMEeKynsipHble cy6-
TUMbl Ha OCHOBaHWK nonumopduama psaga sugocneLmduy-
HbIX TEHOB: F€H arp — COLEPKUT YHUKasbHbIE MOBTOPbI OT 2
po 22, coctosime n3 60 nap oCHOBaHMM, KOMMYECTBO KO-
TOPbIX BapbMpyeT y pasHbix wWTammos 1. pallidum; cemeit-
ctBo reHos tprll (ot T. pallidum repeat) — BrntouaeT B cebs
12 reHoB, 4acTb U3 KOTOPbIX KOAMPYET SKCMOHUPOBAHHbIE
Ha noeepxHocTb T. pallidum Genku; yuactok rena tp0548,
HYKNEOTHAHAs MOCNefOBaTeNbHOCTb KOTOPOro y PasHbix
WTammoB GnepHoM TpenoHemsbl BapbupyeT. Pesynbtat mo-
NEeKyNSAPHO-TEHETUYECKOTrO TUMMUPOBAHUs OTHLENBHOMO Kiu-
HMYECKOTO M30MATA BbIPAXKAETCH TPOMHbIM LMPPOBBLIM M
GykBeHHbIM OBo3HaueHnem (Hanpumep, 14a/a), xapakte-
PU3YIOLMM OBHapyXeHHble Yy HEro BapWaHTbl FreHOB arp,
tprll u tp0548.

PesynstaThl npoBefeHHOro  MONEKYNSIPHOTO  TUMMPO-
BaHWA Ha OCHOBAHWMM MEPEYUCIIEHHbIX FEHOB W reHa rpsA
[108] nokasanu, uto B MMpe Haubonee pacnpocTpaHeHbl
27 nogtunos T. pallidum c npeo6naganuem 14d, 14f, 14a,
13d 1 15d [109]. Cambim pacnpocTpaHeHHbIM ANnst TeppH-
TOPWI, TAe MPOBOAMIUCE UCCIENOBaHUs (3@ UCKIIOYEHUEM
Moptyranum n CLLA), okasancs cyétun 14d [109], koto-
Pblif HA OCHOBaHMM aHanu3a MoCNefoBaTENbHOCTU HYKIEO-
tmpoB reHa tp0548 T. pallidum 6bin pasgener Ha 4 nogp-
rpynnel — 14d/c, 14d/f, 14d/g, 14d/i [109]. Moaxe Ha
OCHOBaHMM CEKBEHMPOBAHMWSA NATU BapuabenbHbIX NOKYCOB
TPO304, TPO346, TP0488, TPO515 n TPO558 19 ara-
NoHHbIX WwTammos T. pallidum, Bknovatowmx Bce nopBuAab
(subspecies pallidum, umpertenue n endemicum), 6binu pas-
peneHbl Ha aBe rpynnbl: SS14 (Street Strain 14)-nogo6Hble
u Nichols-nogo6Hbie. Jlokyc TPO558 npu a3Tom 6bin BoIGpPaH
ANA JanbHEMLIMX MCCNeoBaHui, NOCKONbKY OH YeTKO pas-
nnuaet SS14- u Nichols-nogo6Heie rpynnei [110].

MepBblt  OMBIT  MOMEKYNSAPHOrO  TUMMPOBAHMS  POC-
cuiticknx msonatoe 1. pallidum 6win nposepeH B PIBY
«MHUOK» Munsgpasa Poccun B 2013 1. nog pykoBoacTBOM
A.A. Ky6aHosoit [111]. Ha ocHoBaHuu pesynbtatos mone-
KYNSIPHOTO TMMMPOBAHWS POCCUICKOMN BbIGOPKM LWTaMmoB T.
pallidum 2011-2012 rr. no Tpem reram (arp, tpr n tp0548)
66110 BbisiBNeHO 10 MONEKyNSPHLIX TUMOB, BOMUHMPYIOLLMM
Cpepn KOoTopbIX sBRsAncs monekynsipHbiit Tun 14 (98,4%),
cy6mun 14d/f (91,03%); mons cy6tunos 14b/f u 14d/T
monekynspHoro tvna 14 cocraeuna 3,16% u 2,10% co-

Hocos H.IO. u coaer.

LOJIESBHH Y BO3LYIHUTEIN

OTBETCTBEHHO; Ha [OMIO KAX[Oro M3 OCTanbHbLIX CyGTUMNOB
(11d/f, 13d/f, 14a/f, 14d/c, 14d/g n 20d/f) npuxogu-
nock no 0,53%.

C 2013 r. MOHMTOPMHI LMPKYIMUPYIOLWMX MONEKYNAP-
HbIX TUMOB TPenoHemsl Ha TeppuTopumn Poccumn ocylecTens-
eTcs nocTosHHO. B HacTosilee Bpemsi MOXKHO yTBepAaTh,
4TO [OMMHMPYIOLLMM MO-MPEXHEMY OCTaeTCsi MONeKynsip-
Hoiit Tin 14 (99,5%) ¢ npeobnapatowmm nogrunom 14d/f
(83,9%) n meHbwmmM no komuuecTtsy cybtunamu 14d/g
(8,7%) v 14d/d (4,6%). MuropHbie cy6tunel 14b/f, 14c/f,
14e/t, 14i/f, 14 b/g n 9d/f onpepensiotca snuzogunye-
ckn B otgensbHble rogel [111-117]. B 2018 r. nog pyko-
BopctBom Kybarnosa A.A. [114] BbinonHeH aHanua Hy-
KNeOTHAHbIX MOCNefoBaTenbLHOCTeN reHos trompl wu tpd7
c obHapyxeHnnem B Hux 3ameH C22G n G208T cootsert-
CTBEHHO. YKa3aHHble NonMmopduambl 3HAUMMbI 1St OTHECe-
Husi wrammos T. pallidum k reqorpynne Nichols unu SS14
[110, 118]. Ha ocHoBaHWM faHHbIX CEKBEHMPOBaHUS BCe
LITaMMbI, BbigeneHHble Ha Tepputopun Poccum, Gbinn oTHe-
CeHbl K SMUAEMMUEcKn 3Haummoit rerorpynne SS14 [114],
4TO MOATBEPMHAAETCH MCCNEfOBAHMAMM BbIAEMAEMbIX EHe-
FOfHO LUTAMMOB.

OcHoBHbIM meTOROM Nevernsi Bcex dopm cubmnmca Ha
npotsikeHun Gonee vyem 70 neT ocraloTcs aHTUMOMOTMKM
rpynnel NeHMumnnMHa, K kotopbim T. pallidum coxpaHset
BbICOKYIo dyBcTBUTenbHOCTL [119, 120]. Hecmotps Ha po-
KasaHHYIo 3pPEKTUBHOCTb NEUEHNS], MPUMEHEHWE MEHMULMN-
fMHa OrPaHMYMBAETCS BOZMOMHBLIM Pa3BUTUEM CEPbE3HbIX
annepruyeckmnx peakuui. B Takom cnyuae HasHavatoTcs
anbTEPHATUBHbLIE CXEMbl TEPAMUK C UCMONb3OBAHMEM AHTH-
6aKTepuanbHbIX MPenapaToB LUMPOKOro CMEKTPa [enCTBMS:
LedanoCnopuHOB, TETPALMKIMHOB, MOMNYCUHTETUHECKMX ne-
HULMNIMHOB, MaKpONMAoB. B To Bpems Kak HeKynbTUBMPY-
emMOoCTb BO36YAMTENS CMPUIMCA MCKIIOHAET BO3MOMHOCTb
nabopaTopHOro TeCTUPOBaHUS €ro  aHTUEMOTUKOPE3M-
CTEHTHOCTM, Pa3BUTUE MONEKYNSPHO-TEHETUHECKUX METO-
AOB WUCCNEAOBAHNS MO3BOMMIO OMPERENUTL HYKIEOTHUAHbIE
NONMMOP@U3MbI, aCCOLMUPOBAHHBIE C PA3BUTMEM YCTONYM-
BocTu T. pallidum k pspy aHTMMUMKPOOHBIX NpenapaTos.

B pesynsrate monekynspHoro tunuposaHus B 2013 1.
[111] y poceuiickux wrammos T. pallidum snepsbie Gbinm
ornpefeneHbl MOTEHUMamNbHbIE [ETEPMMHAHTBI PE3UCTEHT-
HOCTM K MEHULMINMHAM, TETPALMKIMHAM M MaKPOIUAAM.
EquHuuHble HykneoTuaHble 3ameHbl ObinM OBHapyMeHbl B
reHax, KoaMpyloLmx 6enku-muiueHn beta-naktamos tp4/ u
tromp1, ofHaKO MOKa3aHO, YTO OHW HE BIMSIOT Ha MeHw-
LMINIMHOCBSA3bIBAIOLLYYIO Mk GeTa-naKkTamasHylo aKTMBHOCTH
Tpenorem [121, 122]. Mpoeogumbiit 8 THLAK exeropHbii
MOHWTOPUHI OBO3HAYEHHbIX SMMAEMMONOTMHECKUX MapKe-
pos y wrammos T. pallidum nopTeeppaeT aKTyanbHOCTb
MCrONb30BaHMs GeTa-NaKTaMHbIX aHTMOMOTUKOB B KaYecTse
npenapaToB MepBOM NMHUKM MPU JIEHEHUU CUPUNUTUHECKOM
nHdperummn [114].

MexaHu3m yCTOMUMBOCTM K TETPALMKIMHAM CBS3bIBAIOT
C TOYEUHbIMW MYTaLSIMU B OFHOM Mnk OBemnx KOmmMsx reHa
16S pPHK [124]. MonekynsipHo-reHeTU4ECKOE THUMUPO-
BaHue aHTMbHoTHKOpeauctenTHocTn 2013 . [111] obHa-
pyxuno 2 wramma u3 LentpansHoro u Cubupckoro de-
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AepanbHbix okpyroe (PO), Hecylwmx nofobHyO myTaumio
PE3UCTEHTHOCTM K TeTpauuKknmHam. B nocnepytoume rogpl
TaKue LITamMbl He OBHaPYHMBANKCE.

Ocobbiit MHTEpec npeacTaBnsieT MOUCK LEeTEPMUHAHT
ycroiumnsoctu T. pallidum k makponupam. OnucaHbl fBe my-
Taum, ugeHtnduumposarHbie B reHe 23S pPHK. Mepsas —
A2058G - onpepenset yctoiumsocTb 1. pallidum k ma-
Kponuaam ¢ 14-4neHHbIM (SPUTPOMULIMH, POKCUTPUOMMLMH,
KnaputpomuupH) n 15-uneHHbim (a3MTPOMMLMH) nakToHo-
Bbim Konbuom [121, 125]. Bropas — A2059G - obecneun-
BaeT yCTOMYMBOCTb ofHoBpemeHHo K 14-, 15- u 16-unen-
HbIM  (criMpamuumH, TunosmH) makponupam [126]. Tpw
NepBOM TUMMPOBAHUM AHTUOMOTUKOYCTOMUYMBOCTU POCCHIA-
CKux nzonsATos, BoigeneHHbix B 2011-2012 rr. [111] 6binum
onpepenerbl 3 wramma u3 LlentpansHoro, Cubupckoro
n Mpueomkckoro @O ¢ myTaumei yCTONUMBOCTM K Ma-
kponupam B nonoxenun A2058G rena 23S pPHK. B no-
cnegyowme rogbl (¢ 2013 no 2023 r.) B UentpansHom
n Cubnpckom PO perynsipHO ONpPepensiorTcs LWTammbl
T. pallidum, Hecywme peTepmMHaHTY YCTOMHYMBOCTM K Ma-
kpommgam [114, 115], a 8 2022 r. Takue wTammbl Bbinm
onpepeneHbl Takoke B CeBepo-Kaskasckom PO. Bcero ¢
2011 no 2023 r. BbigeneHo 54 takmx wramma. Hecyume
nopobHylo myTaumio usonatel T. pallidum oTHeceHbl K Ye-
Thipem monekynspHbim cybtunam: 14d/g, 14b/g, 14b/f u
14d/d. Cy6tun 14d/gc 2011 no 2023 r. perynsipHo onpe-
pensetcs B LentpansHom n Crubupckom PO 1 cocrasnsiet
62,9% oT BCex yCTOMUMBBIX K a3UTPOMMLMHY WTammos. Ha
BTOPOM MECTE MO KONIMYECTBY BbIAENEHHBIX M3OMSTOB C My-
taumeit A2058G owasanca cy6tun 14d/d - 33,3%, koto-
poiit Bnepsble nosisuncst 8 2022 r. B Llentpanstom PO, a
B 2023 r. onpepgensncsa takxe B CeBepo-Kaskasckom PO.
M3onaTel pepgko BcTpeuaembix nogtunos 14b/g u 14b/f
(no 1,9%) noctynunu nz Cubupckoro PO.

Usonatel ¢ mytaumein A2059G Ha Tepputopun Poccun
He obHapyKMBatOTCH.

3akntoyeHme

Ha npotsixenun 6onee 100 net co BpemeHu nepsoro
onucaHus Bo3byauTens cudunmca poccHickue uccnepoBa-
TENM aKTUBHO Y4acTBYIOT B M3yueHun csoicTe 1. pallidum
M BHEAPEHMU MOMyYEHHbIX 3HAHMA B KIMHUYECKYIO Mpak-
TUKY. Bbinm nony4yeHbl 3KCNEPUMEHTAalbHble MoOenu CMq)M-
nmca Ha nabopaTopPHbIX KMUBOTHbIX (LUMMNaH3e, KPOMMKM) C
OMMCaHMEM KIIMHUYECKMX MPOSIBNEHMI 3aboneBaHust U Cu-
q)MJ'IMTM'“IeCKOrO nopaxeHusa BHYTPEHHMX OpraHoB, npenno-
XKEHA KOHLEMUMs ASMTENbHOrO GECCUMMITOMHOTO TEYEeHMs
cudunuca, npepcTaeneHa poib NMMPaTUHECKON CUCTEMbI
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B pacnpocTpaHeHun Bo3byputens. B coortseTcTBuM C Ha-
YYHBIMM 3HAHMSAIMW CBOErO BPEMEHW ObiiM  [OCTUIrHYTHI
ycrexu B ASIMTENbHOM KYNbTUBUPOBAHMM LUTAMMOB TPEro-
HEM Ha KPOMMKAX M MOMYHEHMM OMArHOCTUHECKMX aHTUre-
HoB. C pasBMTUEM MMKPOCKOMMM, @ MO3KE SNEKTPOHHOM
MMKPOCKOIMUMK, POCCHICKME CUPUIMAONOTHU BHECIM BKNAL
B MPUOBpeTeHWe HOBbIX 3HAHWI O KIETOYHOW MOopdoo-
rn u dusmonormn T. pallidum, usyuenme umkna ee pas-
Butus. Kak 1 B nabopatopusx apyrux ctpaH, B Poccuun B
nepeoi nonoeuHe XX B. NPeAnpUHAMANMCE MOMbITKA Kyrb-
TuBupoBaHus T. pallidum Ha MCKycCTBEHHbIX MUTATENbHbIX
cpepax. OnucaHHble cnyyYaun yCnewHoro KynsTUBMPOBaHMS
TpenoHem, BEpOSITHEE BCEro, CBS3aHbl C BbDKMBAHMEM WC-
XO[HOro opraHusma B cpefie 6e3 nocnepyioLero pasmHo-
EHUS, TEM HE MEHEee, MOMbITKM MO3BOMMIM ONPERENUTL
TpeboBaHMs K KAYeCTBY TaKUX CPER, U YCIIOBMSM KyNbTUBM-
pOBaHWst MUKpoopraHuma B uenom. CylecTBeHHbIH npo-
PbIB B AAHHOM HaMPaBNEHWK CTan BO3MOXEH TONbKO CMyCTs
noutn 100 net v cBsAizaH ¢ HayYHO-TEXHUYECKUM MpOrpec-
COM M MOSIBNIEHNEM HOBbIX TEXHOMOMMM B KYNBTUBMPOBAHMM
TkaHeli mnekonutaowwmx [63, 128]. CoseplueHcTsyloTcs
M BBOASTCS B MPAaKTUKY METOAbI CEPONIOrMYECKOM AMarHo-
CTMKM cubmnnca, NPOTOKONbI NeveHns GonbHbIX C MCMOoNb-
30BaHMem pasHbix GOpm MeHUuMnaMHa. HenpepbiBHbIi mo-
NEKyNSAPHO-TEHETUHECKMIA MOHUTOPUHT LMPKYIMPYIOLLMX Ha
Tepputopumn Poceun wrammor T. pallidum obneryaer no-
HMMaHMe reorpaduyecKoro PacnpoCTPaHeHUst UHpeK-
UMM M aHTMOMOTMKOPE3MCTEHTHOCTH wTammoB. B Poccum
chopmmpoBaHa M NOCTOSIHHO OBHOBISIETCS 3aKOHOAATEb-
Has 6asa Ans AMArHOCTMKM M NeyeHus cudunmuca, npose-
AEHUsI CaHUTaPHO-MPOTUBO3MMAEMUHECKUX (MpodunaKTuye-
ckmnx) meponpustiin. Tak 10.06.2021 onybnukosaH npukas
MunucTepcrea 3gpasooxparerus Ne 609+ «O6 yTeepae-
HWM CTAHOAPTOB MEAMLMHCKOM MOMOLLM B3POCTbIM MPU CH-
dunmce» [128], a ¢ 01.01.2024 sBctynuno B peiictare no-
craHosnerue [Npasutensctea PP ot 17 Hosbps 2021 r.
Ne1968 [129] o nepexope MeaMUMHCKMX OpraHM3aLmm Ha
OKa3aHWe MEAMLMHCKON MOMOLLM Ha OCHOBE KIMHUYECKMX
peKomeHpaumi, B paHHom cnyvae — KnuHudeckme pekomen-
paumn «Cudumnme» [130].

HecmoTps Ha onucaHHble BOCTUXEHMS B M3yYeHuu Ta-
KOrO CNOXHOTO MHbEKLMOHHOrOo areHTa Kak I. pallidum, 3a-
6051eBaEMOCTb CUPUIIMCOM PACTET BO MHOMMX HaCTAX MMPa.
Tak, B Poccurickon Pefepaumm KONMYECTBO BNEPBbIE BbIsIB-
neHHbIx cryyaes 3abonesanus Boipocrio ¢ 10,5 Ha 100 Toic.
Hacenenus 8 2020 . go 18,9 Ha 100 tbic. 8 2022 1. [131].
MN3yyeHue 3TOro yaMBUTENBHOMO MUKPOOPraH1ama npoaon-
»aeTcsi, u pymaetcs, 4to B XX| B. cTaHET BO3MOXHOM OKOH-
yaTenbHas nobefa Hag AaHHbIM 3a60neBaHUEM.
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