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WNNIOCTPALIMM K CTATBE «PEAKLIMSI KOMIMOHEHTOB KIETOYHOTO W F'YMOPANBHOTO 3BEHBEB UMMYHMUTETA
B MEYEHM NMPW MOAENVUPOBAHUM OU3NYECKOMN HATPY3KU PA3HOWM MHTEHCUBHOCTM» (ABTOP: ANbMUAOBCKAS O.B.
[C. 263-270))

ILLUSTRATIONS FOR THE ARTICLE "RESPONSE OF CELLULAR AND HUMORAL IMMUNE COMPONENTS OF LIVER TISSUE
IN EXPERIMENTAL PHYSICAL LOAD OF DIFFERENT INTENSITY" (AUTHOR: ALPIDOVSKAYA O.V. [PP. 263-270])

A(A) b (B) B(C)
PucyHok 1. Mukpockonuyeckas kapTuHa: A — neYyeHb MHTAKTHbIX XXMBOTHbIX; B — TpeTbs rpynna: Hekpo6uo3
1 KapUOPEKCMC OTAENbHbIX KNETOK; B — kneToyHas uHdunbTpaumus
Mpumeyanue. Okpacka reMaToOKCUNMHOM U 303MHOM, *400.
Figure 1. Microscopic picture: A, liver of intact animals; B, Third group: necrobiosis and karyorrhexis of individual cells; C, cellular

infiltration

Note. Hematoxylin and eosin staining, x400.

A(A) B(B) B(C)
PucyHok 2. Pacnpepenenue CD4* kneTok B neyeHu: A — y MHTaKTHbIX XXMBOTHbIX; b — npu cpepHeit dusnyeckomn Harpyske
(B cocymax); B — npu Taxkenon domanyeckon Harpy3ke (He6onbLOe YMCIIO KNETOK BOKPYT COCYAOB U B NapeHXUMe NeYeHu)
Mpumeyanue. UmmyHoructoxummyeckas peakuus Ha CD4*, x400.

Figure 2. Distribution of CD4* cells in the liver: A, in intact animals; B, under moderate physical exertion (in vessels); C, under severe
physical exertion (a small number of cells around vessels and in the liver parenchyma)
Note. Immunohistochemical reaction to CD4*, x400.

A(A) B(B) B(C)
PucyHok 3. CD8* kneTku B neyeHu: A — y MHTaKTHbIX XUBOTHbIX; B — npu cpeaHeit usnyeckomn Harpyske (B cuHycomgax);
B - npu Taxenou ¢usmnyeckon Harpy3ke (CkonsieHue KNeTok BOKPYr COCyO0B M B MapeHX1MMe neyeHu)
Mpumeyanue. UMmyHoructoxmmmyeckas peakums Ha CD8", x400.

Figure 3. CD8" cells in the liver: A, in intact animals; B, under moderate physical exertion (in sinusoids); C, under severe physical
exertion (cell accumulation around vessels and in the liver parenchyma)

Note. Immunohistochemical reaction to CD8*, x400.
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Pe3iome. B cTtaTbhe paccmaTpuBaloTcsl pa3audHble BUABI MOJBIHU (Artemisia) N X 3HaUYeHUE B KauyeCTBE
NPUINHHO-3HAYMMOTO0 ajjiepreHa B OpMUPOBAHNH JICTHE-OCEHHETO IMMOJUTUHO3a. AJJTIEPTe¢HBI BUIBIIBI IT0-
JIBIHU SIBJISTIOTCSI OCHOBHOM MPUYMHOM CEHCUOMIM3AIMM B KOHIIE JIETa U OCEHbBIO 10 BCEMY MUPY, BKJIIOYast
Espony, asuarcko-eBpornerickuii Illenkoselii myTh n ceBepo-3anan CIIIA. Okono 10-14% amieprukos Bo
BCEM MM PE YyBCTBUTEIbHBI K aJlJIepPreHaM MbUTbIIBI TTOJIBIHU, U TIPUMEPHO Y 25% 3THUX MallMEHTOB pa3BUBa-
€TCsI MOBBIIIIEHHAs] BOCIIPUMMYMBOCTD K OMpPEeNeJeHHBIM MPOAYyKTaM, TAKMM KakK ceJbiepeii, Mell, ceMeHa
MOJICOTHEYHUKA, pomaiinka u ducrtamku. [1o Bcemy Mmupy HacuuthiBaeTcst oT 350 mo 500 BUIOB MOJIBIHU,
npuueM 187 BUIoB BcTpeuvatoTcs Toabko B Kutae. HekoTopble U3 3TUX BUAOB, TaKUe Kak Artemisia annua,
SIBJISIIOTCSI MHBa3MBHBIMU BUIaMu B EBporie 1 AMepuKe M MTOTEHIIMAIBHO Cephe3HBIMU MCTOYHMKAMU aJl-
Jeprur. OCHOBHBIMHU aJUIEPITeHHBIMU MOJIEKYJIaMU ITbUTBLIBI TTOJIBIHU SBJSTIOTCS Art v 1 1 Art v 3, KoTopbie
BCTpEYarOTCs 1Mo BceMy Mupy. B MoHroimm aHaiau3 mbUiblieBoit Harpy3ku B niepuon ¢ 1980 mmo 2000 r. mo-
KaszaJl, YTO MbLIbIIA TTOJBIHY SIBJISIETCS Ba3KHBIM aJlJIEPTeHOM B JAHHOM PErMOHe, 0COOEHHO TaKue BUJIbI, KaK
Artemisia siversiana n Artemisia macrocephala. Ce30H NOJJMHALIUY MOJBIHU B MOHIOJIMU AJIUTCS C CEpeIu-
HBI UTOJISI IO CepeIMHBI aBTycTa. AjutepreH-cnenndmyeckass umMmyHoTtepanust (ACUT) saBaseTcst KITIoUeBBIM
KOMITOHEHTOM CHeln(UIECKOTO JICUSHUs MOJBIHHOTO MoJUTMHO3a. OHa MO3BOJISIET He TOJIBKO 3(h(hEKTUBHO
00JIETYNTH CUMIITOMBI I CHU3UTDh PUCK Pa3BUTUS OPOHXUATBbHOM aCTMBI, HO M IIPEIOTBPATUTh PACIIMPEHIE
crniektpa ceHcnommzaun. ACUT mo3BosseT 1o0UTHCS IMTETbHOW PEMUCCUM U CHU3UTD IMTOTPEOHOCTD B
0a3uMCHOI M cMMIITOMAaTUYECKOM Tepanuu. B HacTosilee Bpems CyOIMHIBajbHas UMMYHOTEpaIus Nnpearo-
YTUTEIbHEE ITOIKOXHOM MMMYHOTEpauy OJjlaromaps JIydieMy IIpoduiio 0e30IMacHOCTH 1 00Jiee BRICOKOM
KOMIIJTaeHTHOCTU. TakuM 00pa3oM, B JaHHOM 0030pe CUCTeMaTHU3MpoBaHa akTyajlbHas MHGopMalus Mo
cieninpUISCKON CEHCHOMIN3AalIMM K ITbUIbIE MOJBIHM B MOHTOJINU, a TakKKe MPUBEACHBI COBPEMEHHBIC
JloKa3aTeIbHbIe JaHHbIC O TTPOBEACHUIO CIIEM(GUIECKOTO JICUSHUS TTOJBIHHOTO MOJUTMHO3A.

Kurouesvie crosa: annepeen-cneyuguueckas uMmyHomepanus, CyoruUH26aNbHAS UMMYHOMEPANUS, CCHCUOUAU3AUUSL K NbLAbLE
noavtHu, AHmunoaaun, ainepaueckue 3a0601e6aHus
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WORMWOOD: SPECIES DIVERSITY, REGIONAL
SENSITIZATION FEATURES IN MONGOLIA, NEW OPTIONS

FOR SPECIFIC TREATMENT

Tuvshinbayar B., Maksimova A.V,, Tataurschikova N.S,,
Pugoeva Kh.B.

Patrice Lumumba Peoples’ Friendship University of Russia, Moscow, Russian Federation

Abstract. The article considers different species of Arfemisia and their importance in seasonal allergic
diseases, especially pollinosis. Arfemisia pollen allergens are a major cause of sensitisation in late summer and
autumn worldwide, including Europe, Asian-European Silk Road and the Northwest of USA. About 10-14%
of allergic individuals worldwide react to wormwood pollen allergen, and about 25% of these patients develop
hypersensitivity to certain foods such as celery, honey, sunflower seeds, chamomile and pistachios. The mugwort
pollen allergens range from 350 to 500 species worldwide, with 187 species found in China alone. Some of these
species, such as Artemisia annua, are invasive species in Europe and the Americas, being potentially serious
sources of allergies. The major allergens of Artemisia pollen are v 1 and v 3 species, which are found worldwide. In
Mongolia, the pollen load of wormwood pollen allergens was analysed from 1980 to 2000. The Artemisia pollen
allergens are important in Mongolia, especially Artemisia siversiana and Artemisia macrocephala species. The
wormwood pollen season in Mongolia lasts from mid-July to mid-August. Allergen-specific immunotherapy
(ASIT) is a key component of the treatment of wormwood pollen allergy. It effectively relieves symptoms and
reduces the risk of asthma and sensitisation to new allergens. ASIT may result in prolonged remission and
reduce the need for baseline and symptomatic therapy. Currently, sublingual immunotherapy is preferred
over subcutaneous immunotherapy due to its better safety profile and higher compliance. In summary, the
article shows the importance of wormwood pollen allergen as a major allergen, and recent advances in specific
immunotherapy for the treatment of wormwood sensitisation.

Keywords: allergen-specific immunotherapy, sublingual immunotherapy, sensitization to wormwood pollen, Anti-pollin, allergic
diseases

[1b11b1Ia TIOABIHU SIBASIETCSI OAHOM M3 OCHOBHBIX 31, MOTIYT OBITh HpH‘IHHOfI KIIMHNUYCCKM Ba’XHbIX

MIPUYMH CE30HHBIX aJUICPrUUeCKUX 3a0oJIeBaHUA
MO3IHUM JIETOM M OCEHBIO TPAKTUYECKU BO BCEM
mupe: EBpomne, BaoJb a3uaTCKO-eBPOIEHCKOro
IlenkoBoro mytu U Ha ceBepo-3amnanae CoenuHeH-
Heix taToB [21, 25, 30, 33].

BBICOKYI0O KIIMHUYECKYIO 3HAYMMOCTH TaHHOTO
BHUIA B OTHOIIICHUU (DOPMUPOBAHUS CITELIN(UICCKOMN
YyBCTBUTEJILHOCTU HEBO3MOKHO OTPUIIATh. JlaHHbBI
BUJI BBI3BIBAET pa3BUTHE NouinHo3ay 10-14% maum-
eHTOB BO BceM mupe [37]. [TokazaHo, 4YTO IPUMEPHO
y 25% mauMeHTOB C ajyIeprueil Ha MoJIbIHb B Jajib-
HEMIIIeM pa3BUBACTCSI THUIIEPYYBCTBUTCIBHOCTD K
pa3HBIM MPOAYKTaM MUTAHUSI, HAIIPUMEP K CEIbIe-
peto (Tak HaszbiBaeMblli cuHapoM Celery—Mugwort—
Spice), Meay, ceMeHaM MOJACOJHYXa, poMallKe U ¢pu-
cramkam [22, 30].

B mapctBe pacteHmii 3apeructpupoBaHo oT 350
nmo 500 BumoB moyieIHM [29] 0 Bcemy mupy, 187 B
Kwurae [23]. Borannueckoe po/cTBO U MepeKpecTHast
PEaKTUBHOCTh C PACTCHUSIMM, TAKUMM KaK amMOpo-

peakuuii B Apyrux reorpamyeckux peruoHax.
Duorenust pona Artemisia, OOHOBJIEHHasI C I1O-
MOIIIbIO aHAIM3a MOJIEKY/ISIPHBIX MapKepoB [29, 36],
JIOCTUTJIa KOHCEHCYCa I10 IIECTH pasaeiiam: Artemisia,
Abrotanum, Dracunculus, Absinthium, Seriphidium n
Tridentata. BOJBIIMHCTBO BUIOB MOJBIHU OTHOCSIT-
CsI K TIEPBBIM YETBIPEM pas3ieiiaM M pacipocTpaHe-
HbI B perMOHaX C YMEPEHHBIM KJIMMAaTOM, TAe Mpo-
JKMBaeT OOJILITMHCTBO TAIlMEHTOB ¢ ajljleprueil Ha
OBUIBILY TTOJBIHKA. HecKoabKo BUIOB, OTHOCSIIHMX-
cs K Seriphidium wn Tridentata, pacnipocCTpaHEHbI B
MOJYIyCTRIHHON M cremHOU cpene [35]. Ilombiab
OOBIKHOBEHHAas1 — HauboJiee M3y4YeHHbId BUJ, pac-
MMPOCTPAaHEHHBI B OCHOBHOM B CE€BEpO-3aIlalHON 1
ueHTpaibHOl EBpone. I19Th OCHOBHBIX BUIOB ObLIN
onpeneneHsl B Kutae (4. annua, argyi, sieversiana,
capillaris, lavandulifolia) B paMKax HaIlMOHAJIbHOTO
uccaeaoBaHus bbbl [28]. Heckonbko BUIOB, Ta-
KUX Kak A. annua, Bropriauchk B EBpony 1 AMepuKy,
CTaB MOTEHIIMAJILHO CePbe3HBIMU UCTOYHUKAMU ajl-
Jgepruu [15]. Anneprusi Ha TbUTBILY TTOJIBIHW HaIpsi-
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MYIO CBSI3aHa C pacOpocTpaHeHUeM Bujaa Artemisia,
YTO TIOATBEPXKIACTCSI MHOTOYMCICHHBIMU HCCIICIO-
BaHUSIMU.

MoJieKyIsipHAsi XapaKTePUCTHKA NMbLIbIbI MOJIbIHA

Ha cerogHsiimHmMii geHb mokaszaHo, 4To Art v 1 u
Art v 3 ABJISIFOTCSI OCHOBHBIMU aJllIepreHaMu BO BCEM
MUpE, OMHAKO HEeIaBHO BEISIBJICHHAS Ipymiia, Art an
7, TakKe, Mo-BUAMMOMY, BaxkHa, XOTs 3HaueHus IgE
B Heil 0ObIYHO HaMHoro Huke [18, 25]. TTyrem mo-
CJeA0BaTEIbHOIO KJIOHMPOBAHMS MBLIbLIBI OJHOTO
BUIa Artemisia vulgaris ObITN MICHTUMOUIIMPOBAHBI
ceMb u30(popM Art v 1 ¢ HE3HAUUTETBbHBIMU U3MEHE-
HussMU B C-KOHIIE M OUYEeHb CXOXKEI peaKTUBHOCTHIO
Ha IgE [12]. Takkxe 06111 NACHTU(MULIMPOBAHEBI NSITh
uzodopm Art v 3, oHa YaCcTUYHAas TOCaea0BaTelb-
HOCTb € TIOMOIIbIO N-KOHIIEBOIO CEKBEHUPOBa-
Hug [14], a ocTanbHbIE YeThIpe — C MOMOIIBIO KJIO-
HUpoBaHUs reHoB [17].

Tem He MeHee Art v 1 MOJILIHYA MpeaCcTaBJIsIeT Co-
0011 cnenuUIECKUi MapKep aJUIepPTUM, MOXXOIs-
U U1 pa3rpaHUYeHUsT UCTUHHOM CEHCHOWIU-
3alMU K TIOJBIHA U TIePEKPECTHOM PEaKTUBHOCTH.
[MpumepHo 79-95% naLMeHTOB C ajUleprueil Ha Io-
JIBIHb CEHCUOMIM3UPOBaHbI K Art v 1 — MaxkopHOMY
atepreny noiabiHU (1-3). Art v 1 — 10 Momyssip-
HBII TIMKOIIPOTEUH BecoM 28 KJla, KOTOPHI MOXET
MHAYLMPOBaTh CUIbHBIM T-KaeTouHbIt OTBET [29].
B otnuume oT apyrux pacrpocTpaHEeHHbBIX ajiiepre-
HOB TIBUIBIIBI ¢ MHOXCECTBEHHBIMU T-KJIETOUHBIMU
anuTonamMu, Art v 1 coaep>KuT TOJbKO OAUH UMMY-
HOJIOMUHAHTHBIN T-KaeTouHblil anuTton [19].

1T MOBIHM XapaKTepHa IIMpOoKasi TIepeKpecT-
Hasl peakTUBHOCTb MEXIY pa3HbIMM BUIAMHU poia
Artemisia, a TakXe B 3HAUUTEJIbLHOU CTENEHU — C 4Jie-
HaMmu cemeiictBa Asteraceae (Compositae) [16]. Tak-
JKe TIoKa3aHa MepeKpecTHasi peaKTMBHOCTb MEXKIY
NbUILLION MOJbIHU U aMOpo3uu [27]. OgHako cre-
TIeHb TOMOJIOTUM U KPOCCPEAKTUBHOCTH Kak 110 IgE,
TaK U 1Mo UHAyuupoBaHHbIM IgG4 mexxny Amb a 1 u
Art v 1 HU3Kas1, 9TO HE MO3BOJISIET IPOBOAUTH KOM-
TJICKCHYIO aJUIepPreH-CIIeIM(UISCKYI0 MMMYHOTE-
panuio (ACHUT) [11].

PernonaibHbie 0cO0€HHOCTH B MOHIOIMA

B MoHrojinu nmoapoOHbIN aHaIM3 U MbLUIBLIEBOM
MOHUTOPUHT O0bUT u3ydeH B 1980-2000 rr. B cocTaBe
COBMECTHBIX POCCUINCKO-MOHIOJILCKUX KOMILJIEKC-
HBIX OMOJIOTUYECKUX dKcrmeaunii Poccuiickoit aka-
JIeMUM HayK U AKageMuu HayK MOHTOINM, a TaKXKe
Hay4YHBbIX UccaenoBaHuit B MoHronuu, Poccuu u Ka-
3axctaHa. @aopa BecbMa pa3HOOOpa3HA M HEOITHO-
pomHa, YTO OOYCIOBJIEHO MOJOXKEHUEM TEPPUTOPUU
CTpaHbl, KOTOpasl pacliojiokeHa Ha CThIKE KPYITHBIX
¢IopuCTHYECKNX PETMOHOB 3¢eMHOTO Iirapa: Cuoup-
CKMI TaeXHbIi, KOTOPBIA OXBATHIBAET CEBEPHYIO
TaeXXHYI0 W TOPHOCTENHYIO0 30HbI; U LleHTpanbHO-

A3MaTCKUI IyCTEIHHBIN, Ky/Ia BXOIST CTEITHAS U 1Ty~
CTBIHHO — CTEITHASI 30HHI.

OIHUM U3 cCaMbIX 3HAYUMBIX B 3TMOJOTMYECKOI
JIMHEelKe crienuIeckKoi ceHcuouamuzauu B MoH-
ronmuu cuntaetcs pon [1onbIHb (Artemisia) U3 cemeii-
ctBa AcTpoBbIX (Asteraceae) [13]. Bo ¢aope MoH-
TOJMWY TaHHBIA pon mpenactasieH 105 Bumamu [7],
13 KOTOPBIX JACTAFHO M3y4eHBI 10 BUIOB, IIMPOKO
pacnpoCTpaHEHHBIX B HACEJICHHBIX MyHKTaX U ApY-
TMX aHTPOIIOTeHHBIX JaHamadTax. Pom monbiHb
(monetabe CuBepca — Artemisia siversiana M TIOJBIHB
KpyIHoroJjioBuarasi — A. macrocephala), KaK UCTOU-
HUK aJJIEPTeHHON ITBLUIBIILI UTPACT BEAYIIYIO POJIb B
BO3HUKHOBEHHWHU TTOJUTMHO30B B Monronuu. Conep-
JKaHU€ TbUIbLIBI MOJBIHU B MPo0ax ¢ MOBEPXHOCTHU
TMTOYBBI CUJIBHO KOJIE0JIETCS B pa3HbIX 00TAHUKO-TE0-
rpapunyeckux paitoHax Monronnu. Camoe 60abI10€
coliep>KaHue MbUIbLIbI MOJBIHU OOHAPYKEHO B 00pa3-
max CpenHe-Xajixackoro crernHoro paiiona (31,8%),
3a HUM clieagyeT BoctouHo-IoOuiickuii mycThIHHO-
crenHoii paitoH (20,8%), Ha TpeTbeM MECTE CTOSIT
IYCTBIHHO-CTEeITHOM paitoH KotmoBmHbl Bosbimmx
Ozep (21,6%), BocTtouHO-MOHIOIBCKUIA CTEMHOMR
(20,8%), IlpuxuHranckuii ropHo-cternHoi (20%),
XaHraiiCcKuii ropHo-jecocrenHoi paiion (20%),
Jajee BBIICIASTIOTCS MOHTOIBCKO-aypcKuii TOpHO-
JecoctenHoi (15%), camoe HU3KOE CoOlepXKaHUe
MBUTBIIBI TIOJIBIHA OTMEYEHO B 00pa31iax IMOoYBkI, B3sI-
ThIX B [1puxy0OcyrynbckoM ropHo-TaexxHoMm (4%) [6].

Ce30H TOJMHALIUM TIOJBIHU B MOHIOIUM [10-
CTaTOYHO TMPOJIOHTUPOBAH W JUIUTCS C CEepelu-
HBI MIOJIS OO0 cepenuHbl aBrycTa. C ImepBoOil meKamabl
MIOJSI HauMHaeT I1BECTU TMOJbIHb, 3aMellaroliasi
Artemisia commutate Bess., MeTrenbuarasli IIOJbIHb
Artemisia scoparia Waldst et Kit., actparon Artemisia
dracunculus L., co BTopoii nekanbl nojbiHb CuBep-
ca Artemisia sieversiana Willd., KpyrHorojoByaras,
Anamca, MOHTOJIbCKAsI, C TPEThEl JeKaIabl — MOJBIHD
xononHasi Artemisia frigida Willd. B aBrycte no ero
TPeThel JeKaabl MPOIOJIKAET IIBECTH OOJIBIITMHCTBO
BUJIOB MOJIBIHU, KOTOPBIE 3aKaHYMBAIOT CBOE IIBETEC-
HME BO BTOpOIi Aekane aBrycta. OmHaKoO IMOJbIHb XO-
snonHas (Artemisia frigida Willd.), nebena cudbupckas
(Atriplex sibirica L.) n xoxust cremomasicsa (Kochia
prostrate (L.) Schrad.) mpomoykaloT 1IBECTU 10 Ha-
yajia ceHTaops [6].

Takum oOpa3zoM, BUZOBOE pa3zHOOOpa3re BHYTPU
ceMelicTBa MOJIBIHU IOCTaTOYHO LIMPOKOE, YTO OIpe-
JIeJISIET BBICOKYIO CTEIeHb pPaclpoCTPaHEHHOCTH
cennPUIecKOil CEeHCHMOWIU3alluM K JTaHHOMY
aJlJIeprexy.

Annepren-cnenmudpuyeckas UMMYHOTepanusi — 0OC-
HOBA JICYEHHS NPH CEHCUOMIM3AINN K NMbLIbIIE TOJIBIHI

B MeXnyHapomHBIX COIVIACUTENIBHBIX JTOKY-
mentax BO3 (WHO Position Paper in Allergen
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Immunotherapy: Therapeutic Vaccines for Allergic
Diseases, 1997) nexnapupyetcs, uto ACUT sBnsteT-
Csl OMHUM M3 OCHOBHBIX MeTonoB JieueHus1 IgE omoc-
peIOBaHHBIX aJUIeprudyeckux 3adoseBanuii [10, 24].

ACHUT He ToibKO 3P(PEeKTUBHO 00JIer4aeT CUM-
NTOMBI aJUIepTruy, HO CHMXKAeT PUCK TpaHchopma-
uu ajutepruyeckoro puHuta (AP) B OpoHXUaATbHYIO
actMy (BA), mpensarcTByeT (hOpMHUPOBAHUIO CEHCU-
OMIM3allMK K HOBBIM aJlJlepreHaM, pa3BUTUIO TIOJIU-
BaJICHTHOM ajieprum, obJiagasi Tak Ha3blBaeMbIM 00-
Jne3Hb MogudpuumpyomuM s¢dexkrom [20]. ACUT
MO3BOJISIET JOCTUYb MHOTOJETHEM peMUCCUU, CHU-
3UTh MMOTPEOHOCTh B TpenapaTax 0a3ucHOW U CHUM-
OTOMAaTHYCCKON Teparmuu, YMCHBIIUTH KOJIUICCTBO
obocTpeHuii. JloJrocpouHblii KOHTPOJIb Hald CUM-
nToMamMu 3a00JieBaHUsI TOCTUTAETCS TIPU JUTUTEThb-
HoM nipoBeneHn ACHUT (ot 3 mo 5 1eT), HO MOXET
NpPOSIBUTBCH y3Ke mociie 1-ro Kypca [26].

B HacTostiiee BpeMs JUIST JISUSHUST pecriupaTop-
HOM aJlJIepTUU ITUPOKO MPUMEHSIETCSI CYOIMHTBaIb-
Hasg ACUT (CJIUT). DToT MeTOa JeUeHUsT UMeeT
OoJiee BbICOKUI Tpoduib 0€30MacHOCTU IO CpaB-
HeHmto ¢ moakoxHoit ACUT (ITKUT) u He TpedyeT
YacThIX BUBUTOB K Bpauy, TEM CaMbIM MOBBIIIAst KOM-
MJIa€HC MEXy BpadyoM U nanueHToMm [31].

dna CIWUT mnipu amaepTud K MOBUIbLIE MOJBIHU
Ha ¢phapmaleBTHUYECKOM pbiHKe Poccum crtanpapTu-
3UPOBaHHbBIE AJJIEPTEHBl OTCYTCTBYIOT. OIHUM U3
Haubosee mepcneKTUBHBIX nperapatoB g CJIIUT
B OTHOILIEHUU (DOPMUPOBAHUSI TOJIEPAHTHOCTH K aJl-
JIepreHaM ITbUTBLBI TTOJBIHA Y YyBCTBUTEIIBHBIX ITa-
LIMEHTOB SIBJISIETCS IIpenapar «AHTUIO/UIMH» (Burly,
KazaxcraHn), 3apeructpupoBaHHbIXii Kak BAJI u co-
Jlep>Kalliiii B OMHOW TabJIeTKe 3KCTPaKT HATUBHOTO
ayuteprera ot 0,0001 mo 1000 PNU (PNU, protein
nitrogen unit — MeXAyHapoaHas eIWHMLA, MpU-
HATast IUIST BBIPpAXKEHUS KOHIICHTpAUU OEJIKOBOTO
a30Ta B ajUIepreHax, paBHasi comepxkaHuio 1 x 1073 mr
0eJIKOBOTO a30Ta).

B nuHelike Tpon3BOAUTENST MIPEACTABIIEH IITUPO-
KU1 CIIEKTpP JeUYeOHBIX aJUIEPTeHOB, B TOM YHCJIC U
MUKCT aJIJIepreHOB MOJIbIHU, BKIIOYAIOIIUI B CBOM
COCTaB aJyIepreHHbIe MOJICKYJIbl MOJBIHU TOPHKOM,
OJIHOJIETHEI, ACTpParoHHOI, OOBIKHOBEHHOM, YTO
0COOEHHO aKTyaJlbHO, YUYUThIBAsI HEOTHOPOIHbIN CO-
CTaB ceMeliCTBa U BUAOBOE pa3HOOOpas3ue.

B HacTosiiee BpeMs HaKOIUJICH 3HAYUTCIbHBIN
00beM KJIMHUYECKUX TaHHBIX, CBUACTEIbCTBYIOIIMX
0 BbICOKOM Tpoduiie 3¢hdeKTUBHOCTU U Oe3orac-
HOCTHU TIpenapata «AHTUNOJUIUH» IJIsl TIPOBEICHUS
CJINT [2].

B wuccnenosanuu, mnposeneHHoM E.D. [mymi-
koBoii 1 O.U. CugopoBuu, NpUHSUIA ydyactue 27
B3pOocCabIX B Bo3pacTte oT 20 10 53 JieT ¢ pa3nIudHbIMU
dopmMamMm pecniupaTopHOIl ajiepruu, KOTOpbie Mo-

aydyamu ACHUT npenapatoM «AHTUNOMIUH MUKCT
MOJIBIHEV». DPPEKTUBHOCTL Tepanny OlleHUBaIaCh
M0 IUHAMUKE CUMIITOMOB alJIepTMYEeCKOro pUHO-
KOHBIOHKTUBUTA MPU TIOMOIINA BU3YaIIbLHOU aHAJIO-
roBoit mKkanbl, RTSS 1 ypoBHSI KOHTPOJIST HAO CUM-
nromamu BA. TlpoBeneHue omHoro kypca ACUT
CHIKAJIO BBIPaKEHHOCTh PUHOPEU U 3aJTOKEHHOCTHU
Hoca Ha 61,60%, 3yna ria3 — Ha 71,43%, 3yna HOCO-
mIoTKU — Ha 82,00% 1 yBeJM4nBajao KOHTPOJIb Hajl
cumrrtomamu BA Ha 83,30% [1].

B npyroii pabore y 22 B3pOCIBIX IMAIUEHTOB C
nuarHo3oM <«AP» ObL10 MoOKa3zaHO HaJIWYMe MSIT-
KUX ITOOOYHBIX peaklii B Hayalle Kypca JICUCHUs
npernapatoM «AHTUMOIMH Mukcrt kieuieit». Ilpu
9TOM CHCTEMHBIX peaKIMil BBISIBJIEHO HE ObLIO.
VY 21 (95,5%) manuenTta u3 22 HaGIIOAATOCH IMOJI-
HOE MCYE3HOBCHUE WJIM 3HAYNTEIIBbHOE YMCHBIIICHIE
cumnitoMoB AP, BKiltouast 3yn B HOCY, pUHOpEIO, 3a-
JIO(KEHHOCTh Hoca. BoyibHbIe CMOTJIM MpPEeKpaTUTh
MIpreM aHTUTUCTAMUHHBIX ¥ TOPMOHAJIBHBIX ITpera-
paToB.

B 2019 r. Ha 6a3e kadeapbl KIMHUYECKON UMMY-
Hojsiorun u ayepronoruu @I'bOY BO «CaparoB-
ckuii 'MY um. B.M. PazymoBckoro» MuH3npaBa
Poccuu 610 MpOBEAEHO KIIMHUYECKOE UCCIeN0Ba-
Hue 1o oneHke addekruBHoctn CJIMT mpemapa-
TOM «AHTUNOUTMH MUKCT MOJIbIHE» Y MallMeHTOB,
crpanaroimux ce30HHbIM AP (CAP) 1 puHOKOHBIOK-
TUBUTOM. B pesynbrare McciaemoBaHus ObLIa TIPOIe-
MOHCTpUpPOBaHa BbICOKas1 3(P(PEeKTUBHOCTL Mperna-
paTa «AHTUTIO/UTMH MUKCT ITOJIBIHE» B OTHOLIEHUU
WHIYKIIAW TOJICPAHTHOCTHU K IPUINHHO-3HAYNMOMY
aJJIepTreHy, UTO MPOSIBJISIOCHh B JOCTOBEPHOM CHU-
XeHun cuMToMoB CAP U pUHOKOHBIOKTHMBMTA, a
TakKXKe B CHIDKCHMU oObeMa HeoOXxommMmoit (papma-
KOJIOTUYECKOM TToMOoILH [5].

B wuccnenpoBanuun H.C. TartaypiiukoBoit wu
b. Canrumop:xx cpaBHUBaMach 3((OEKTUBHOCTH CO-
yetanuss CJIMT ¢ mpenapatoM <«AHTUMNOJUIMH» U
UMMyHocTUMYJIsATOpa uukiobepoHa u CIUT c
rnpernaparoM «AHTUIOJJINH» B Ka4eCTBE KOHTPOJIS.
Pesynbratel ucciienoBaHUs MPOAESMOHCTPUPOBAIU
3HAUYUTEIbHOE YIYUIIIEHUE COCTOSTHUSI TAllMeHTOB
Cc BUpyc-accoluuupoBaHHbIM AP B o0eux rpynmnax.
B nByx rpymnnax HabJ0aaa0Ch YMEHbIIEHUE TTOTpe-
OJieHUs] aHTUAJUIEPTUYECKUX TIperapaToB, a TaKxKe
YacCTOTHI M BBIPAKCHHOCTU MPOSIBIICHUI 3a00JjieBa-
Hus [9]. O630pHas nmyoaukamus 2014 1. Toro xe aB-
TOPCTBA MPEeAOCTaBUIa TOTIOJTHUTEIbHBIE JaHHbIE 00
sppektuBHOocT CJIMT 1 11e1€CO00pa3HOCTU TIPU-
MEHEHHUs Tpernapara «<AHTUIOJJIMH» C TOUYKU 3PEHUST
PallMOHAJIBHOCTH Tepannu. «AHTUIIOUIAH» TIPOJIEe-
MOHCTPHPOBaJ IIPEUMYIIIeCTBA B OTHOIIICHUN CTaH-
IapTU3alUU, LIeHbI U TpaardeHTa JO3UPOBAHUS aHTH-
reHa (ot 0,0001 PNU B Hauane kypca 1o 1000 PNU
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no 3aBepuieHun) [8]. st oueHKU 3(phHeKTUBHOCTU
nperapara «AHTUIIOJUIMH» IIPU CE30HHOM ITOJUTMHO-
3¢ y 50 mauueHTOB ObLIM M3Y4YeHBI TTOKa3aTeId UM-
MmyHHoro ctatyca (oo6mero IgE, IL-4, IL-5, sIgAl u
sIgA B pOTOTJIOTOYHOM CEKpeTe), a TaKKe TMHAMU-
Ka KJIMHUYECKOW KapTUHBI, MOCKOJbKY YTHETEHUE
obpazoBanus IL-4, IL-5 u IL-13 amiepreH-crien-
npuyeckumu T-KIeTKaMu BCICACTBUEC WHIYKIIUHA
nepudepurueckoin T-KJIIETOUHO  TOJEPAHTHOCTU
saBasiercst ogHUM u3 MexaHusMoB ACHUT. KnunHu-
qyecKuii 3(pheKT ObUT JOCTUTHYT MOCTIC TPOBEICHUS
CJIUT c annepreHamu noJablHA. Y 81% OOJBHBIX OT-
MEYeHO 0JIaTONPUSITHOE BIIMSTHUE Ha TEUSHUE Ce30H-
HOro AP, 94T0 COTIpOBOXIAIOCH TTOBBIIIICHUEM COIEP-
KaHus cekperopHoro IgA Ha 10-16%, noHuxeHuem
ypoBHs 1L-4 na 5-7%, 1L-5 — na 7,5%. I1pu npose-
neann CJIMT cucTeMHBIX aJJIEprUYeCKUX peakinii
He HabOmoganoch. Yepes 1IecTb MecsleB 3HaUYeHUS
obuero IgE cuusunucek Ha 17,0-18,5% [4]. B xone
TIPOBEACHHBIX MCCICAOBAaHUI OIleHMBaJIach KIMHU-
yeckasi KapTUHa uccaeayeMbix 3aboseBaHuii (AP,
BA, aTonuyeckuii 1epMaTUT U Ip.) B COOTBETCTBUU
C OOIIECTIPUHSATHIMU IIKAJIaMU W TeCTaMH, OOBEK-
THUBHbIE MapaMeTphl, Takue Kak ypoBHu IgE mn IL B
HOCOIJIOTOYHOM CEeKpeTe, a TakkKe YMEHbIIIEHUEe Ja-
CTOTHI IIPMMEHEHUS TPOTHUBOAICPTUICCKUX TIpe-
napaTtoB. HecMoTpsi Ha JaHHbBIE OrpaHUYEHUs], BCe
WCCIIEIOBAHMS TIOCTIEA0BATEILHO IEMOHCTPUPOBAIIA
CTAaTUCTUYCCKU TOCTOBEPHBIC PE3YJBTaThl U BBICO-
KY10 3 (PEeKTUBHOCTD, a TaKKe HaaeXXHBbIi TTpohuib
0e301TacHOCTU IS pa3HbIX BapUMaHTOB IIperiapara
«AHTUTIOJUTMH». Bce mccaemyeMble mapaMeTphl Ipo-
JEMOHCTPUPOBAIM COTJIACOBAHHYIO U HEMPOTUBO-
pPEUYMBYIO TIOJOXUTEJIBHYIO JTWHAMWKY, BKJIIOUYast
YMEHBIIICHNE WM IMOJTHOEC MCYE3HOBCHUE CHUMIITO-
MaTuku, cHmxkeHue ypoBHeit IgE u L, a Takoke nmpu-
eMa JIpyTMX NPOTHUBOAJUIEPTMYECKUX TIpernapaToB.
JlaHHBIC OTEYEeCTBEHHBIX MCCICIOBAHUI COTJIACYIOT-
Cs1 ¢ JTaHHBIMU 3apyOEKHBIX UCCIIENOBAHUM, 1EMOH-
CTPUPYIOINMI 3(POEKTUBHOCTh Pa3HBIX BApUAHTOB
ACMHT, B yactHoctu CJIUT ¢ mpuMeHeHUEM TIperna-
paToOB aJLIEPreHOB.

B 2023 r. ObuIO TIpOBEAEHO MCCAEIOBaHUE IO
n3ydeHnio sdpdexktuBHoctn CJIIUT y nanmeHTOB
¢ CAP, ceHCMOUIU3UPOBAHHBIX K MbLIbLIE COPHBIX
TpaB. [lanmeHTaM OB TIPOBEACH TIPEACE30HHbIN
Kypc mpemapaTtoM <«AHTUNOINH MUKCT COPHBIX
TpaB — 2» (TabNEeTKM AJIsl paccachiBaHUSI, B COCTaB
KOTOPBIX BXOIST aJUIEPTeHBI ITbUTBIBI aMOPO3HUH IT0-
JIBIHHOJIMCTHOM, TTOJBIHA OOBIKHOBCHHOI, MOJIBIHUA
TOPbKOM, HMKJIAXEHbI AYPHULITHUKOJIUCTHOM, C KOH-
HeHTpauueit aktusHoro Beuectsa ot 0,0001 mo 1000
ennHUIL 6enkoBoro azora (PNU)). DddekTuBHOCTD
KOHTPOJIMPOBAJIaCch IyTeM aHau3a IIKaJIbl Onpeae-
JIeHUs OOllel TSKeCTU CUMIOTOMOB puHuTa — Total

nasal symptom score W 1LIKaJbl €XeIHEBHOIO IpHU-
eMa MeankaMeHTOB. CaemaHbl BeIBOAbBI, 4To CJIUT
aBisieTcsl 3(PEKTUBHBIM U 0€30ITaCHBIM METOAOM
nedyeHus: cesoHHoro AP. KnuHuueckas addekTuB-
HOocTh CJIMT BBIpaxkaeTcsl B CHMKCHUM CTEIICHM
TSIKECTU O0OCTpeHMit ce3oHHOro AP, yMeHblIeHUN
o0beMa CUMITOMATUYECKOM Tepanuu B mepruoa 000-
cTpeHus [3].

ToBops o mepcrnekTuBax pPa3BUTUSI HOBBIX Bak-
OUHAJTBHBIX IpenapaToB IS JICUCHUS TTOJUIMHO30B,
BBI3BAaHHBIX ITHUTBIION TTOJIBIHM, OOpalaeT Ha ceOs
BHUMMaHME HEJaBHO IPOBEICHHOE MCCJIeIOBaHUE B
Kazaxcrane. I[1peanocelikaMu K MPOBEASHUIO JaH-
HOTO MCCJICAOBAHUS SIBJISICTCS 3aKJTIOUCHNE aBTOPOB,
YTO Ha COBPEMEHHOM 3Tare pa3BUTUS aJLIEProJIOTUU
CYILIECTBEHHBIM HEIOCTATKOM COBPEMEHHBIX METO-
noB ACUT gsnsgercsd 60abIIast IPOAOKUTETbHOCTD
Tepamud U MHOXECTBEHHOCTb BBEICHHUI ajliepre-
HoB. Llenblo JaHHOroO MccienoBaHUs ObLIO TIPOBeE-
IIeHNEe MIIOTHOTO MCCIICAOBAaHMS Ha MBIIIIaX HOBOM
CXeMbl HMMMYHOTEpaIlliu YJIBTPaKOPOTKOI BaKIIM-
HOI, BKITIOYAIONICH pas3IMYHbBIC aIdblOBAHTHI, IJIsI
OLICHKU €€ CIIOCOOHOCTH JISUUTD ajljiepruueckyio bA,
BbI3BAaHHYIO CEHCUOMJIM3ALUEN K IbUIbLIE TTOJBIHU.
B pamkax mcciaemoBaHUSI OLIEHUBAJIN Ha MBIIITMHOM
MO pa3IMYHble BapMaHTHI aabIOBAHTHBIX BaK-
LIUH, CoAepXKallluX PEKOMOMHAHTHBIN OEI0K MbLIb-
bl MOJILIHU Art Vv 1, B COCTaB KOTOPOTO BXOJAT JIMOO
6onee HoOBBIe (Advax, Advax-CpG, ISA-51), mubo
0oJiee TpaaUILIMOHHbIEC albIOBAHTHI (TMAPOKCHUI alio-
MUHUS, BomgHast aMysbcus ckBajieHa (SWE)), BBonu-
Mble BHYTPUMBIIIICYHO VTN TTOIKOXHO. BakiimHHbIC
(OpMBI BBOAWJIM XXUBOTHBIM, paHee CEHCUOUIU3U-
POBaHHBIM TTBIJIBIION ITOJIBIHU, YETHIPE pa3a ¢ MHTEp-
BaJIOM B Hemenro. JleceHCUOMIM3aio OTpeae IsIn
NyTeM M3MEPEHUSI CHUKEHUS UMMYHOTI00yaruHa E
(IgE), xJIeToYHOTO UMMYHUTETA, TECTA HA OTEK YILEeH
M MATOJIOTMYSCKUX M3MEHEHUI B JIETKUX KMBOTHBIX
mocJjie BO3IeHCTBUS adpoajljiepreHoB.

B pesynabrate ucciaenoBaHusl ObLIO MPOJEMOH-
CTPUPOBAHO, 4YTO OejiKoBasi KoMITIo3uLust Art v 1 ¢
ambloBaHTaMu Advax, Advax-CpG, SWE unu ISA-51
WHIYLPOBaia 3HAYMTEIbHOS CHIKEHHE KaK 00IIIe-
ro, Tak u Artv l-crienupuunoro IgE ¢ omHoBpe-
MEHHBIM yBeJimueHueM Artv 1-crieuudpuyHoro IgG
MO CPaBHEHUIO C TIOJOXWUTEIbHOU KOHTPOJBbHOW
rpynnoii. HaGmionmancss ciBuUr cekpeumy LIUTOKU-
HoB T-knetok B ctopoHy Thl (Advax-CpG, ISA-51
n Advax) miau coanancuposanHoro Thl/Th2 (SWE).
3ammTa OT BOCHAIMUTEIBHON peaKIUU JIETKUX IIO-
cjie TIPOBOKALIMOHHOM WHGEKIMU Haboaaaach
npyu Ucnojib3oBaHUU mpenapatoB [SA-51, Advax u
SWE Art v 1. B temom, rpymnma BakKIMH C agblOBaH-
ToM ISA-51 HayuupoBaga HauboOJbllIee CHUKEHUE
aJZIeprMYecKoro oTeka yiei 1 3aiuTy OoT Bocrnalie-
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HHUS JIETKUX 2-TO TUIIA Y IPYTUX TUIIOB Y XXUBOTHBIX,
MOABEPriuuXcs JieyeHuto. JlaHHOe NMJIOTHOE WHC-
cJIefoBaHME TTOKA3bIBAeT BO3MOXKHbBIC TTePCIICKTUBBI
B OTHOILIEHMU Pa3pabOTKM HOBBIX BaKIIMHAIbHBIX
npenapatoB st CJIUT [34].

TakmM 00pa30M, yINTHIBAsI OTCYTCTBHE aJIbTepPHA-
TUB B OTHOLLEHUW HAJU4Ms IIPEeHapaToB JJjisl IIPOBE-

K aJulepreHaM ITbUTBIIBLI TIOJIBIHM, a TaKsKe BBICOKUIA
npoduIb 0€30ITaCHOCTH IIperapara «AHTUTIOIINH»,
KOTOPBIN JOKa3aH pe3yJibTaTaMi MHOTOYMCIIEHHBIX
KIMHUYCCKUX WCCIICHOBAaHMWI, TIperapar <«AHTHU-
noaanH MUKCT MOJIBIHEW» MOXKET CUMTATHCS Iep-
CIIEKTUBHBIM TeparieBTUYECKUM WHCTPYMEHTOM B
OTHOIIICHNU MHAYKIMU TOJEPAHTHOCTH Y UYBCTBU-

neHust CJIMT y nallMeHTOB, CEHCUOUIU3UPOBAHHBIX  TE€JIbHBIX MAllUEHTOB.
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Yuusepcumem Tupmxanxepa Maxasupa, Mopada6ad, Ymmap-Ilpadeui, Unous

Pe3iome. HecMoTpst Ha 3HAUMTEIbHBIE YCTIEXU JICUCHUST 3JIOKAUeCTBEHHBIX HOBOOOPA30BaHWI TPaIUIIM -
OHHBIMU METOIAMU, TAKUMU KaK XMMHUOTEpAITs, JIydeBasi Teparnusi ¥ UMMyHOTEparusi, pak OCTaeTCsT OMHOMN
W3 BEAYIIUX MPUINH 3a00JIeBAEMOCTH U CMEPTHOCTHU BO BceM Mupe. OTHaKO 3TU TTOAXOIbI YaCTO COTIPOBO-
JKIIAIOTCSI CEPbEe3HBIMU TTOOOYHBIMU dhheKTaMU, PE3UCTEHTHOCTHIO K JICUYEHUIO U OTpaHUYeHHOU 3 deK-
TUBHOCTBIO TIPU OTIPEICJICHHBIX TUTIAX OITyXOJIeii, YTO TTOAYEPKUBAET OCTPYIO HEOOXOAMMOCTD B ajlbTepHa-
TUBHBIX TePaTNIeBTUUECKUX CTpaTeTusix. JJaHHbII MeTaaHaIU3 IMPOBECH C 1eIbI0 OIIEHKN TepareBTUIECKOTO
MoTeHInana 1 mpoduis 0e30MacHOCTA 0aKTepUaTbHBIX METOIOB JICUCHUsI paka Ha OCHOBE CUCTEMaThde-
CKOTO 0030pa, OCHOBAaHHOTO KaK Ha JOKJIMHUYECKMNX, TaK W Ha pe3yJibTaTax KIMHUYECKNX MCCIIeTOBAaHUIA.
Bo3znelicTByst Ha yHUKaJTbHbBIE CBOMCTBA MUKPOOKPYKEHUST OTTyXOJIU, OTIpeIeJIEHHbIC BUABI OaKTepUil TIpoJIe-
MOHCTPUPOBAIN CITIOCOOHOCTh N30MPaTETbHO KOJIOHU3MPOBATh PAKOBbIE TKAaH!, MOIYJTUPOBATh UMMYHHBIE
peaKkiuy 1 CIIYXXUTh B KAUYECTBE HOCUTEJICH TepalleBTUUEeCKNX areHTOB. B TOKIIMHUUECKUX MOJIEsIX OaKTe-
puangbHOE JICUeHUE IMPOJIEMOHCTPUPOBAJIO 3HAYMTEIILHOE TTOIaBJIEHUE POCTA OITyXOJIW U YJIydllleHre TToKa3a-
TeJiell BBDKMBAEMOCTH TIPU MUHUMAILHOM CUCTEMHOUN TOKCUYHOCTHU. B KIIMHUUECKUX UCTIBITAHUSIX OTIEHU-
BaJICS pSII BUIOB OaKTepHii, BKIIIOUas TeHHO-MoOudUIImpoBaHHEBIe hopMbl Salmonella, Listeria, Clostridium
u Bifidobacterium. Pe3ynbTaThl MoKa3aiu pa3TudHyio 9((OEKTUBHOCTD TPU OIIEHKE MO KPUTEPUSIM YaCTOTHI
OTBETa OMYXOJIX Ha JIeYeHNE, BBKMBAEMOCTHU O€3 IPOTpecCUpOBaHMs U 00IIeil BBDKMBAEMOCTH TTAIIUEHTOB B
Pa3TUIHBIX KIIMHUYECKUX TpyTinax. B To BpeMsi Kak HEKOTOpbIe OaKTepUaTbHBIE METOIBI JICUSHUST ObLITA CBSI-
3aHbI C 3aMETHBIMU TePATIeBTUUYECKUMU TTPENMYIIIECTBAMM, OCOOCHHO B TTPOJICHUN BBIKMBAEMOCTH U YCU-
JICHUU aKTUBAIlMM UMMYHHOW CUCTEMBI, IPyTHUE MOKa3add OrpaHUIeHHYI0 3(h(PeKTUBHOCTH WJIM COTIPOBO-
JKIAJTUCh BBICOKOU YaCTOTOM MOOOUYHBIX 3(h(HEeKTOB, OCOOEHHO TIPH JICYSHUH C MCITOJIb30BaHUEM ITPETIapaToB
Ha ocHOBe Listeria. HaripoTtuB, MeTOOBI JIeUeHUSI Ha OCHOBE Bifidobacterium, T10-BUINMOMY, 00JIagatoT 0oJiee
OnaronpusITHBIM TIporiieM 6e301acHOCTU. [eTepOoreHHOCTh Pe3yIbTaTOB MOAUYePKUBAET BIUSHUE BUIA U
mramMMa 6aKTepuil, TUTIA OITYXOJIU, TO3UPOBKUA M KOMOWHAIINI METOIOB JIeUeHUS. DTOT aHAIU3 TIPUXOIUT K
BBIBOJLY, UTO OAKTEpHUAIbHBIE METOIBI JICUSHUST TIPEJICTABIISIIOT CO00I MHOTOOOETIIaloIee HAllpaBJIeHUE B OH-
KOJIOTUH, TIpeAIioJiarasi YHUKaJIbHbBI MeXaHU3M JCHUCTBUS U TTOTEHIIMAbHYIO CUHEPTHUIO C CYIIECTBYIOIIN -
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MU METOJIaMM JieueHHs. TeM He MeHee HeOOXOIMMBI TaTbHENIIIMe KPYITHOMACIITAOHbIe 1 KOHTPOIUPYEeMbIS
KJIIMHAYECKUE MCCIACAOBAaHUS IJIsI ONTUMM3AU BEIOOpa OaKTepuil, YIydIIeHUST MEXaHNU3MOB JOCTaBKU U
CHIMKEHHSI PUCKOB TOKCUYHOCTHU. Pa3BUTHE 3TOro TepalleBTUMYECKOIO ITOIX0Ia MOXKET BHECTU 3HAUYUTEIh-
HBII1 BKJIaJ B pa3pabOTKy 0oJiee TIepCOHAIM3UPOBAHHBIX, IIeJIeHATPAaBICHHBIX U 3((OEKTUBHBIX METOIOB Jie-
YeHUs paka B OyayllIeM.

Knrouesvie cnosa: bakmepuu, KapuuHoma, onyxoab, mepanus, Ae4eHue paka, UMMYHOMEPanus, 00CMAagKka 1eKapcme, KAUHUHecKue
uccredo8anus

EFFICACY AND SAFETY OF BACTERIAL-BASED CANCER
THERAPIES: A META-ANALYSIS OF PRECLINICAL

AND CLINICAL STUDIES
Vinod Kumar Singh, Ajay Kumar, Prithpal Singh Matreja,
Sudhir Singh

Teerthanker Mahaveer University, Moradabad, Uttar Pradesh, India

Abstract. Cancer remains one of the leading causes of morbidity and mortality worldwide, despite significant
advancements in conventional therapies such as chemotherapy, radiotherapy, and immunotherapy. However,
these approaches often come with severe side effects, treatment resistance, and limited efficacy in certain
tumor types, underscoring the urgent need for alternative therapeutic strategies. This meta-analysis explores
the therapeutic potential and safety profile of bacterial-based cancer therapies through a systematic review
of both preclinical and clinical studies. By targeting the unique properties of the tumor microenvironment,
specific bacterial species have shown an ability to preferentially colonize cancerous tissues, modulate immune
responses, and serve as delivery vehicles for therapeutic agents. In preclinical models, bacterial treatments
demonstrated significant tumor growth inhibition and improved survival outcomes, with minimal systemic
toxicity. Clinical trials evaluated a range of bacterial species including engineered forms of Salmonella, Listeria,
Clostridium, and Bifidobacterium. Findings indicated varied levels of efficacy in terms of tumor response rates,
progression-free survival, and overall survival across different patient cohorts. While some bacterial therapies
were associated with notable therapeutic benefits, particularly in prolonging survival and enhancing immune
activation, others showed limited efficacy or were accompanied by high rates of adverse events, especially in
treatments involving Listeria-based agents. Conversely, Bifidobacterium-based therapies appeared to offer a
more favorable safety profile. The heterogeneity in outcomes highlights the influence of bacterial strain, tumor
type, dosage, and treatment combinations. This analysis concludes that bacterial-based therapies represent
a promising frontier in oncology, offering a unique mechanism of action and potential synergy with existing
treatments. Nevertheless, further large-scale and controlled clinical studies are necessary to optimize bacterial
selection, enhance delivery mechanisms, and mitigate toxicity risks. Advancing this therapeutic modality could
significantly contribute to the development of more personalized, targeted and effective cancer treatments in
the future.

Keywords: bacteria, carcinoma, tumor, therapy, cancer treatment, immunotherapy, drug delivery, clinical studies

based cancer therapies (BBCTs), are therefore be-
coming more and more popular [12, 17,23, 33].
The inherent characteristics of bacteria and the tu-
mor microenvironment justify their use in cancer
treatment [8]. Bacteria can use both passive and
aggressive methods to colonize tumors in a specific
way. While active targeting entails chemotaxis towards

Introduction

Cancer is still a leading cause of illness and death
worldwide, which emphasizes the necessity of constant
advancements in therapeutic approaches. Despite
having higher survival rates, conventional treatments
like chemotherapy, radiation, and immunotherapy

can have serious side effects and increase the risk of
resistance, which can reduce their long-term effi-
cacy. Alternative and complementary therapeutic
approaches, especially those incorporating bacterial-

chemicals produced by dying tumor tissue and the
hypoxic conditions common in malignancies, passive
targeting requires bacteria to enter the tumor through
the disordered tumor vasculature. The hypoxic co-
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res of tumors, which are frequently resistant to
chemotherapy, are ideal environments for anaerobic
bacteria. This makes it possible to target these pre-
viously unreachable places specifically. Within the
tumor microenvironment, bacteria can trigger anti-
tumor immune responses. It is possible to design
bacteria to directly transport medications, genes, or
therapeutic substances to cancer cells [30]. Because
of their special capacity to target tumor tissues
specifically, elicit immune responses, and transport
therapeutic chemicals directly to cancer cells, several
bacteria have been found to be potent anticancer
medicines [20, 22, 27, 35]. Numerous bacterial strains
have demonstrated promising anticancer benefits
in both laboratory and clinical settings, including
Salmonellaspp.|1], Clostridiumspp. [6, 10, 29], Listeria
monocytogenes 4,40, 43], Bifidobacterium spp. [26,41,
42], and Mycobacterium bovis (BCG) [3, 24], which
have exhibited encouraging anticancer effects in both
laboratory and clinical studies. It is also possible to
design microbes to create and transport anticancer
medicines through synthetic bioengineering and ge-
netic manipulation [46]. Attenuation by deleting key
virulence genes showed a preference for the tumor.
Bacteria can also be genetically modified to produce
and release particular substances or change their
metabolic pathways, and they can also function as
powerful anticancer agents. In order to improve the
therapeutic efficacy of treatment, BBCT may use
bacteria either by themselves or in conjunction with
more traditional techniques.

One of the most efficient ways is genetic engi-
neering, which involves deleting or inactivating
critical virulence genes. Researchers have successfully
created safer variants of Salmonella typhimurium
by altering it. One such variant, VNP20009, has
undertaken phase I clinical studies to evaluate its
safety and possible effectiveness in treating metastatic
melanoma [39]. Auxotrophy induction is another
populartactic, in which bacteria are genetically altered
to need particular nutrients that are only present in
the tumor microenvironment. By limiting bacterial
development to malignant tissues and ensuring
selective bacterial colonization, this strategy reduces
systemic toxicity [49]. Researchers have looked into
using naturally non-pathogenic microorganisms as
medicinal agents in addition to genetic modifications.
For instance, some species of Clostridium flourish in
hypoxic conditions, which are typical of solid tumors.
Healthy cells are unaffected by these bacteria’s se-
lective colonization and destruction of malignant
tissue. Scientists have preserved the tumor-targeting
capabilities of bacterial-based medicines while ma-
king them considerably safer for clinical use by
utilizing these diverse attenuation techniques.

Although BBCT has demonstrated potential as
an independent treatment, when paired with other

therapeutic modalities, its efficacy can be greatly
increased. Bacteria and traditional cancer treatments
can work together to better eradicate tumors, get
beyond resistance mechanisms, and lessen the side
effects. The combination of BBCT and chemotherapy
is one of the most thoroughly studied. Within the
tumor microenvironment, bacteria can be genetically
modified to create enzymes that specifically transform
prodrugs into active chemotherapeutic medicines.
This technique lowers systemic toxicity while in-
creasing medication concentration at the tumor
location. Bifidobacterium longum, for instance, has
been employed as a gene therapy delivery method; it
specifically localizes within hypoxic tumors to increase
the therapeutic effect [48]. Hypoxic areas form in
many solid tumors, which renders them resistant to
radiation therapy. Nevertheless, bacterial colonization
can aid in reoxygenating these regions, increasing the
radiation susceptibility of tumor cells [28]. BBCT
can increase tumor destruction and the effectiveness
of radiation-based treatments by altering the tumor
microenvironment. Additionally, treatments based
on microorganisms may boost immunotherapy. The
host immune system is stimulated by some bacterial
species, which results in an antitumor response.
BBCT can enhance the immune system’s capacity
to identify and combat tumor cells when paired
with immune checkpoint inhibitors. Research has
demonstrated that bacterial treatments based on
Listeria can overcome immunological resistance
specific to tumors, enhancing the immune system’s
overall ability to fight cancer.

Despite the increasing interest in bacterial-based
cancer therapies, their overall efficacy and safety
profile remain unclear. Whether bacterial treatments
considerably increase anticancer efficacy and in-
vestigate their safety is still an essential concern. In
order to compare these characteristics across different
research, we conducted a meta-analysis of preclinical
and clinical trials. Preclinical studies often report
promising outcomes, but their translation into clinical
success has been inconsistent. Additionally, concerns
regarding potential toxicity, infection risks, and
immunerelated adverse effects necessitate a thorough
evaluation of their safety profile. Several individual
clinical trials and animal studies have explored the
therapeutic potential of bacterial therapies, but
a comprehensive meta-analysis comparing their
efficacy and safety has not yet been conducted. By
synthesizing data from both preclinical and clinical
studies, this review aims to provide a quantitative
assessment of the effectiveness and risks associated
with bacterial-based cancer treatments.

By systematically analyzing the available evidence,
this meta-analysis will help clinicians, researchers,
and policymakers understand the therapeutic
potential and limitations of bacterialbased cancer
therapies. The findings may also guide future clinical
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trials and the development of safer and more effective
bacterial-based treatment strategies. Specifically, this
study will assess treatment efficacy, including tumor
growth inhibition (TGI), progression-free survival
(PFS), overall survival (OS), and optimal response
rate (ORR). It will also evaluate any safety outcomes,
including treatment-related adverse events, toxicity,
and infection risks. Compare findings between
preclinical and clinical studies to determine the
translational potential of bacterial-based therapies.

Materials and methods

Literature search

We carefully followed the Preferred Reporting
Items for Systematic Reviews and Metaanalyses
PRISMA guidelines’ requirements and protocol for
this review. A wide range of observational studies
and randomized controlled trials (RCTs) that looked
at different bacterialbased treatments for different
types of cancer were included in the compilation.
Using MeSH terms and phrases associated with
cancer, bacterial therapy, and tumors, the literature
was thoroughly searched from a range of academic
sources, including PubMed and Google Scholar. Only
clinical trials were included in the article type filter
while searching in PubMed. The terms “bacterial
therapy” “tumor,” “murine” and “animal” were
used in the databases to discover preclinical research
using the Boolean search operator. To find any
relevant literature, a comprehensive manual search
of references from certain scholarly journals was also
carried out. Any potentially pertinent publications
discovered in reference lists were examined and
considered for inclusion, much like in the clinical
literature search.

Study selection

We set inclusion criteria that allowed for a wide
range of investigations to be conducted over the
allotted time. Randomized trials with single and
multicohort studies that assessed and discussed factors
such as PFS, ORR, OS, and adverse effects of the
treatment were required to be included in the meta-
analysis. Included were studies conducted on every
kind of cancer. Excluded were studies that did not
provide clear efficacy and safety data. The review was
restricted to full-text English-language publications
in order to ensure a comprehensive evaluation. Dup-
licate studies were identified and removed using
Zotero to ensure a refined and non-redundant dataset
for the analysis.

Extracting outcome data

Examining study titles and abstracts, determining
eligibility, and settling disputes were all part of the
screening process. The results of each intervention and
comparison were evaluated qualitatively. For clinical
studies, authors, year of publication, study design,

sample size, age of participants, study variables like
adverse effects, ORR, PFS, OS, and 95% confidence
intervals (CI) were among the criteria that were noted.
In the case of preclinical investigations first author,
publication year, and study characteristics such as
bacterial species, animal model, tumor type, number
of animals, TGI (%), and side effects were noted. The
meta-analysis used the corresponding 95% CI for
clinical data survival factors like OS and PFS, and the
findings were displayed as forest plots.

Results

Literature search and screening

The results of a thorough and methodical literature
search across several databases, including PubMed
(n = 8,856), Google Scholar (n = 2,530), and Coch-
rane (n = 118) with an outcome of a total 11,504 en-
tries. An additional 2,473 records were excluded after
being deemed ineligible based on predetermined
inclusion and exclusion criteria, and 8,258 records
were eliminated by automated filtering based on
relevancy prior to screening. Only possibly pertinent
studies advanced to the screening stage thanks to
this first filtering process. After that, 781 papers were
screened for titles and abstracts; 697 of them were
rejected because they were irrelevant, duplicated, or
lacked necessary information. The full-text retrieval
of the remaining 84 articles was attempted, but
35 were unavailable for various reasons, including
unavailability or limited access. Only the most
pertinent studies were kept after 49 publications were
evaluated for eligibility and 19 were rejected based on
predetermined standards.

Manual searches of reference lists and citations
from important articles yielded 116 more records than
database searches. Ofthese, 47 articles were attempted
to be retrieved; however, 77 records were inaccessible.
Nine of the eleven full-text articles that were evaluated
were disqualified for not being in English, twelve
because of access restrictions, and seven because they
were deemed irrelevant. A final set of 20 studies that
satisfied all inclusion criteria were added to the meta-
analysis following the stringent screening process.
The PRISMA criteria were followed in the systematic
approach used to identify studies, guaranteeing a clear
and repeatable process.

Study characteristics

The overall sample size for all the clinical inves-
tigations is 409 patients, with individual sample sizes
ranging from 30 to 93 participants. The age range of
participants ranges from 28 to 92 years, with median
ages differing between studies. In order to reflect both
short-term and longterm therapy efficacy evaluations,
study durations vary from three months to twenty-
four months. Both single- and multicohort designs
are used in the studies; however, for a more reliable
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comparison analysis, the majority of them use a
multicohort structure.

With a total sample size of 298 mice, 11 preclinical
research investigated the safety and effectiveness of
bacterial-based cancer treatments in murine models.
The studies used a variety of bacterial strains, such
as Salmonella typhimurium (VNP20009, attenuated,
AppGpp), Escherichia coli (MG1655, Nissle 1917,
25922), Bifidobacterium, Clostridium butyricum,
Magnetospirillum magneticum, and S. typhi porins, to
target glioblastoma and cancers of the colon, breast,
bladder, liver, and skin. Balb/c and C57BL/6 mice
were used in most of the research; in some, the age
range of the mice was reported to be 6 weeks. Several
research progressed until tumor volumes surpassed
predetermined ethical limitations, and study durations
ranged from 22 to 90 days.

The study selection process followed a systematic
approach and is illustrated in Figure 1, which outlines
the identification, screening, eligibility, and inclusion
of studies considered for the analysis. The general
characteristics of the selected studies, including study
design, sample size, type of carcinoma investigated,
and therapeutic strategies, are summarized in Table 1.
Furthermore, the clinical outcomes and therapeutic
responses reported in the included studies, along with
relevant treatment details, are presented in Table 2,
providing a comprehensive overview of the efficacy of
bacteria-based anticancer therapeutic approaches.

Meta-analysis

In clinical studies, Listeria monocytogenes is the
most researched bacterial strain, accounting for six of
the nine investigations, followed by Bifidobacterium
spp. in two and Clostridium butyricum in one.
Although reported side effects vary, several studies
report significant rates of grade 3 or 4 toxicities,
such as immune-related adverse events, tiredness,
gastrointestinal problems, and neutropenia. The most
common serious adverse effects were seen in Listeria
monocytogenes trials, with rates ranging from 52% to
100%. On the other hand, research on Bifidobacterium
species showed somewhat lower rates of serious
adverse events (40-52%), whilst Clostridium butyricum
showed very little documented toxicity.

Regarding efficacy, objective response rates (ORR)
ranged from 5% to 74%, indicating varying degrees
of tumor response across bacterial therapies. The
highest ORR (74%) was observed in Bifidobacterium
spp. therapy (Ebrahimi et al., 2024), while the lowest
(5%) was noted in Listeria monocytogenes treatment
(Stein et al., 2022). PFS was reported in five studies,
with median values ranging from 2.8 to 7.5 months.
Similarly, OS was available in six studies, with a median
range between 0.27 and 33.7 months, suggesting
considerable variability depending on the bacterial
strain, cancer type, and patient characteristics.
Notably, Listeria monocytogenes treatment in
Brockstedt et al. (2013) and Hassan et al. (2019)

yielded an OS of 14.7 months, whereas Tomita et al.
(2020) with Clostridium butyricum reported a mar-
kedly lower OS of 0.27 months, indicating potential
limitations in its efficacy.

The maximum suppression in preclinical studies
was seen in Salmonella typhimurium (~85%, Yi et
al., 2020) and Clostridium butyricum (91.7%, Shi et
al., 2022). The TGI rates varied from 50% to 91.7%.
Tumor-specific thrombosis, angiogenesis inhibi-
tion, immune system activation, and increased effec-
tiveness of checkpoint inhibitors like anti-PD-1
treatment were among the therapeutic mechanisms.
Furthermore, a number of research showed how
photothermal therapy (Xuetal., 2022; Sunetal., 2022)
and bacterialderived nanomagnets (Howard et al.,
2022) might enhance tumor targeting and treatment
response. Crucially, every study found only minor
adverse effects including localized inflammation and
no significant systemic toxicity (Moreo et al., 2022).

Survival outcomes showed significant impro-
vements, with Yi et al. (2020) reporting 80% survival
at 90 days, and Howard et al. (2022) demonstrating
a 50% increase in survival compared to control
groups. Most studies also reported enhanced immune
responses, including T cell infiltration, macrophage
polarization, and CDS8'T cell priming (Sivan et
al., 2015; Xu et al., 2022). These findings suggest
that bacterial-mediated therapies hold promise as
innovative and effective cancer treatments, with
potential for clinical translation. However, further
dose optimization, safety profiling, and mechanistic
studies are essential to ensure reproducibility and
therapeutic efficacy in human trials.

The studies that mentioned median PFS and OS
values were represented as a forest plot for a clear
comparison across different studies. In Figure 2, the
PFES plot (A) shows a range of median survival values,
with most studies clustering around 6-8 units, except
for one study (Stein et al., 2022) reporting a broader
CI. The overall average suggests a relatively consistent
PFS improvement across studies. The consistency
in the median values suggests that bacterial-based
therapies contribute to delayed tumor progression,
likely by modulating immune responses or directly
suppressing tumor growth.

The OS plot (B) demonstrates a wider variation
in survival outcomes, with Stein et al. (2022) re-
porting a significantly longer survival (above 35
units), indicating a potentially superior effect of
the intervention in this study. Other studies report
median OS values ranging between 10 and 20 units,
suggesting variability in bacterial therapy efficacy,
possibly due to differences in bacterial strains, tumor
models, or experimental conditions. The average
median survival across studies suggests that bacterial-
based interventions contribute to an increase in OS,
although individual study outcomes vary. The wider
CI in some studies indicate greater heterogeneity,
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Figure 2. Forest plots of progression-free survival and overall survival
Note. The forest plots illustrate the impact of bacterial-based cancer therapies on progression-free survival (Plot A) and overall survival (OS)

(Plot B) across five preclinical studies.

necessitating further research to optimize bacterial
strains, dosing strategies, and combination therapies
for more consistent and reproducible survival benefits.

Discussion

The results of this meta-analysis highlight the
prospect of bacterial-based cancer treatments as a
cutting-edge therapeutic method that can augment
or supplement current therapeutic approaches.
The effectiveness findings imply that, especially in
preclinical models, BBCTs help reduce tumor growth
and prolong survival. The majority of clinical studies
show a median survival range of 6-8, indicating that
bacterial therapy significantly inhibits tumor growth,
according to PFS statistics. This implies that bacterial
interventions may be able to delay the course of the

disease, most likely by means of direct bacterial
oncolysis, immunological activation, and tumor
hypoxia targeting. Furthermore, bacteria’s ability to
colonize tumors and release therapeutic substances
emphasizes their potential as anticancer drug delivery
vehicles, which would increase the effectiveness of
these medications.

More variation can be seen in the OS data,
though, since some studies indicate noticeably
longer survival. This implies that although BBCTs
can improve long-term survival, the host immune
system, tumor microenvironment features, and
bacterial strain selection may all have a significant
impact on how effective they are. Numerous
studies have demonstrated the synergistic effects of
immunotherapy and bacterial-based treatments,
especially when combined with anti-PD-1 checkpoint
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drugs. According to these results, bacterial treatments
may operate as immunological modulators, increasing
antitumor immunity by improving T cell infiltration,
macrophage polarization, and CD8*T cell priming.
The necessity for standardized bacterial alterations
and combination tactics with current medications
to maximize therapeutic efficacy is reflected in the
variation in survival results. Furthermore, since
many potential bacterial medicines do not produce
comparable results in human studies, it is still difficult
to translate preclinical success to clinical efficacy.

The studies highlight Listeria monocytogenes as
the most extensively studied bacterial strain, though
it is associated with significant adverse events.
This bacterium has been utilized for its immune-
stimulating properties, which enhance the body’s
ability to recognize and attack tumors. Listeria-
based therapies primarily function as vaccine vectors,
delivering tumor-associated antigens to antigen-
presenting cells, thereby boosting the immune
response against cancer cells. However, studies
reported significant toxicity levels, with up to 100%
of patients experiencing grade 3 or 4 adverse effects,
including fever, nausea, and fatigue. Despite its
toxicity, Listeria monocytogenes therapies showed
varying ORR, ranging from 5% to 57%, and survival
benefits in some trials. Bifidobacterium spp., another
well-known bacterial strain that was studied, showed
less toxicity than Listeria monocytogenes. A probiotic
bacterium called Bifidobacterium can be used for
targeted therapy because it preferentially colonizes
hypoxic tumor areas. It is a desirable option for
bacterial cancer treatment because to its capacity
to both boost immune responses and act as a drug
delivery mechanism. An ORR of up to 74% was found
in clinical trials (Ebrahimi et al., 2024), indicating
notable efficacy, especially in combo therapies.
The capacity of another anaerobic bacterium,
Clostridium butyricum, to colonize necrotic tumor
regions and release toxins that cause tumor cell death
was investigated. Its OS was a pitiful 0.27 months,
despite its reported ORR of 49%, suggesting possible
limitations in efficacy. Nonetheless, Clostridium
showed a strong TGI (91.7%) in preclinical studies,
which makes it a viable option for additional research.
The non-pathogenic nature of the strain also might be
the contribution to these effective results.

According to preclinical research, Salmonella
typhimurium treatment increased animal models’
longevity and inhibited tumor growth by up to
85% (Yi et al., 2020). Furthermore, research using
Salmonella in photothermal therapy revealed
improved tumor suppression outcomes. In addition
to these main bacterial strains, Mycobacterium bovis
(BCG), Escherichia coli, and Magnetospirillum
magneticum were investigated. Through mechanisms
including TGF-f blocking, E. coli Nissle 1917 has
been researched for its ability to enhance immune
responses and decrease tumors. The nanomagnetic
characteristics of Magnetospirillum magneticum were
studied because they enable the use of bacteria for

targeted tumor therapy by manipulating an external
magnetic field. Finally, immunotherapy based on
BCG, which is well-known for its use in bladder
cancer, demonstrated promise in enhancing immune
checkpoint inhibitor responses.

In brief, a variety of tumor-targeting mechanisms,
such as direct bacterial infection, immune system
activation, and drug transport, were demonstrated
by the bacterial-based therapies investigated in the
included trials. Our work does not fully address
a number of recent trends, such as the fact that
bacterial derivatives, like outer membrane vesicles
(OMVs), have created new opportunities for cancer
immunotherapy. By carrying tumor antigens, OMVs
can efficiently activate the host’s immune system to
identify and combat cancer cells. This tactic makes use
of the immunogenic qualities of bacterial components
to produce a strong anti-tumor reaction [16]. Apart
from these technological advancements, new research
has discovered naturally existing microorganisms that
have built-in anti-cancer capabilities in the genetic
traits. The application of bacterial nanotechnology
is another new strategy. Scientists can accomplish
targeted drug delivery by conjugating nanoparticles
with  bacterial vectors, guaranteeing greater
concentrations of chemotherapeutic drugs within
the tumor microenvironment. This approach reduces
systemic toxicity while simultaneously improving the
therapeutic index [11].

Although all the methods of administration
and dosage of treatment vary from study to study
the overall data suggests that there is definitely a
potential for bacteria as a cancer therapy. Using these
in combination with other therapies increases the
effectiveness of the treatment. The precise attenuation
helps in decreasing pathogenicity and avoid infections
due to administration. Future research should focus
on optimizing bacterial therapy regimens, mitigating
toxicity, and identifying patient subgroups that may
derive the greatest benefit. These findings underscore
the necessity for larger RCTs to further validate
bacterial immunotherapy as a viable treatment option
for cancer patients. They exhibit strong potential as
adjunctive treatments, particularly in enhancing tumor
suppression and survival outcomes. However, further
preclinical and clinical investigations are needed
to refine bacterial delivery mechanisms, identify
optimal patient populations, and assess long-term
safety and efficacy. Future research should also focus
on personalized approaches, leveraging microbiome
profiling and immune landscape analyses to maximize
therapeutic benefits while minimizing variability.

Conclusion

The outcomes of this meta-analysis demonstrate
the encouraging potential of bacterial-based cancer
treatments as a cutting-edge method of cancer
care. Bacterial species like Salmonella typhimurium,
Clostridium butyricum, Bifidobacterium spp., and
Listeria monocytogenes have shown notable advantages
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in tumor suppression, immune activation, and
survival in both clinical and preclinical investigations.
Depending on the bacterial strain, kind of cancer,
and treatment approach, the ORR in clinical trials
varied from 5% to 74%, while the TGI in preclinical
models varied from 50% to 91.7%. The therapeutic
capacity of bacterial treatments was further supported
by evidence that they improved OS and PFS, with
OS ranging from 0.27 to 33.7 months and PFS values
ranging from 2.8 to 7.5 months.

Safety is still a major worry despite their
effectiveness, especially with treatments based on
Listeria monocytogenes, which have significant rates
of grade 3 or 4 toxicities (52-100%). Bifidobacterium-
based therapies, on the other hand, showed a better
safety profile (40-52%), indicating that they would
be a safer substitute. Preclinical research also
showed that there was no systemic toxicity and that
the negative effects were mostly limited to localized
inflammation. These studies’ molecular findings
imply that bacterial treatments function by promoting
immune infiltration, preventing angiogenesis, and
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cooperating with immunotherapy strategies like
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side effects are necessary for practical translation.
Determining the long-term feasibility of these
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extensive clinical trials and mechanistic research.
Bacterial treatments, which provide a targeted,
immune-boosting, and maybe safer alternative to
conventional medications, have the potential to
completely transform the treatment of cancer with
further development. In order to optimize patient-
specific benefits while minimizing dangers, future
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customized cancer therapy by utilizing genetic
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PEAKUUA KOMIMOHEHTOB KJIETOYHOIO

U r'YMOPAJIbHOIO 3BEHbEB UMMYHUTETA

B NEYEHU NPU MOAEJINPOBAHUN ©GU3NYECKOWN
HArPY3KW PA3BHON UHTEHCUBHOCTHU

Aasmmnmosckas O.B.

DI'BOY BO «Yysawickuii cocyoapcmeennbiii yrusepcumem umenu U.H. Yavanosa», e. Yebokcapol, Yysawckas
Pecnybauxa, Poccus

Pesome. [1eueHb SBIsSIETCS 3JIEMEHTOM MMMYHHOI CMCTEMBI, COCTOUT M3 KJIETOK BPOXKICHHOTO M amall-
TUBHOTO MMMyHUTeTa (Tonynasiuuu CD4* u CD8*T-knerok, B-nmumdornuTer). Aucperyasiunuss MMMYHHBIX
MEXaHN3MOB MPUBOIUT K IMAaTOJOTMYECKOMY BOCHAJICHUIO, XapaKTePU3YIOIIEMYCsI IIPOrPECCUPYIOIIUM O~
BpexXneHreM opraHa. M3ydyeHue m3MeHeHUI (byHKIMOHAJIBHOTO COCTOSIHUSI pa3HBIX CHCTEM OpraHu3Ma,
OpPraHoB M TKaHEU, B TOM YHCJIE TPOIIECCOB, IMTPOTEKAIOIINX C Y4aCTUEM UMMYHHOM CUCTEMBI, SIBJISICTCST BaxXK-
HBIM pa3IeJ oM COBPEMEHHBIX (DYHIAaMEHTAJIbHOIO U IPUKJIAIHOTO HAIIPaBJICHUI MEINKO-OMOIOTrNUeCKOM
obsactu 3HaHui. Llenb ncciaemoBanusa — usydenue noau CD8*, CD4*, CD79a u Fascin' kiieTok B meueHHn
npu GU3MYSCKOM HArpy3Ke pa3HOi MHTeHCUBHOCTU. ONBITHI IIPOBOAWIMCH Ha caMIlax-KpbIcaX, KOTOPBIM
BOCHIPOM3BOIMIN (PU3NUECKYIO HArpy3Ky pa3HOil MHTEHCUBHOCTHU. 2KMBOTHBIMU BCEX CEpUil OBLIO BBIMOJ-
HeHo 10 ceaHCOB BOIHOI HAarpy3KH, ITOCJIEC YeTO UX BBIBOAWJIM MX DKCIEPUMEHTA Cpa3y Mocje MOCIeIHEro
ceaHca. [locie BbIBeIeHUS JKUBOTHBIX M3 3KCIIEPMMEHTA M3BJIeKalach IeYeHb, TOTOBWINCH TTapachMHOBBIC
O0JI0KM, KOTOPbIE OKpPallIMBAJIUCh I'eMaTOKCWJIMHOM U 303WMHOM, IIPOBOANIOCh MMMYHOTHCTOXMMUYECKOE
ucciaenoanue Ha CD8*, CD4*, CD79a u Fascin®. B nipencraBieHHOM MCCIETIOBAaHUM BBISIBJICHO, YTO TIPU
JIETKOM (pu3N4YecKoil Harpy3ke msydaeMble MapKepbl HE U3MEHWJINCh B CPAaBHEHUN C MHTAKTHOM TPYIIIION.
IIpu ymepeHHOI1 pu3nyecKoil Harpy3ke Bo3pactana gojisi CD4" knerok B 1,5 pasa. OTMevanach peakius
CO CTOPOHBI T-XeNmepos, jexkaillasi B OCHOBE KJIETOYHO-OIIOCPEA0OBAaHHOIO UMMYHHOTO oTBeTa. [1pu Tsoke-
JI0i (hM3UYECKOM aKTUBHOCTH yBeanduBaiach nojss CD8* kierok B 2,4 paza (p = 0,002), Fascin® — B 3,8
pa3a (p = 0,04) u CD79a" xknetok — B 2,5 pa3a (p = 0,002) B cpaBHEHUM ¢ MHTAKTHOI TI'pymIioit. Boissis-
Jlach peaklus CO CTOPOHbI T-KUJIEPOB, a TAKXKE MOAKIIOYATI0Ch TYMOPaJbHOE 3B€HO UMMYHHO CUCTEMBI.
[1pu rucTOIOTUYECKOM HCCICIOBAHUHU BHISIBIISIIUCH aJIbTepaTUBHBIC MTPOIIECCHI M BOCTIAJIMTEIbHAS peaKIIUsl.
ITpoucxoanna aktTuBalms T-KJIETOYHOTO NMMYHHOTIO OTBETa, MpenMyIecTBeHHO 3a cueT CD8* numdonm-
TOB. [Ipn n3ydeHUM KOpPEaSIIIMOHHBIX B3aUMOICHCTBUI TIPU cpeaHeil (PU3NUEeCKO Harpy3Ke CBsSI3b MEXKIY
CD4*/CD8" 6suta cunbHoii (r = 0,8; p < 0,05). Takke onpenensuiach ymepeHHas1 cBs13b Mexny CD79a/Fascin
(r=0,7; p <0,05) ipu cpenHeit u TSLKeI0M hU3MUECKMX Harpy3kax. [1pu Tsokesoil husndyeckoil Harpy3Kke
CUJIBHBIC KOPPEJSIIMOHHBIC B3aUMOIEHCTBUS BhISIBIsLUIMCH MexXny CD8*/CD4*(r = -0,8; p < 0,05). Boisas-
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JIeHa CUJIbHAsI MOJIOKUTEIbHasI CBsI3b Mexxay Fascin/CD79 (r = -0,8; p < 0,05). [ToBpexneHue rmevyeHu mpu
TsKEI0M (hM3MUYECKOil Harpy3Ke acCOIMUPOBAHO C peakiieil KOMITOHEHTOB KJIETOYHOTO M T'yMOPaJIbHOTO
3BEHbEB UMMYHUTETA. [MCTOJIOTUYECKN OTMEUAIMCh aJITepaTUBHbIE N3MEHEHUSI M BOCTIAIUTENIbHAST peak-
11l B TIEUEHOYHOM TKaHU.

Knrouesvie cnosa: gusuueckas naepysxa, neuenv, CDS, CD4, CD7%a, Fascin

RESPONSE OF CELLULAR AND HUMORAL IMMUNE
COMPONENTS OF LIVER TISSUE IN EXPERIMENTAL
PHYSICAL LOAD OF DIFFERENT INTENSITY

Alpidovskaya O.V.
1. Ulyanov Chuvash State University, Cheboksary, Chuvash Republic, Russian Federation

Abstract. Liver is a compartment of the immune system, containing the cells of innate and adaptive immunity
(populations of CD4" and CDS8*T cells, B lymphocytes). Dysregulation of immunity leads to pathological
inflammation, characterized by progressive organ damage. The study of functional changes in various body
systems, organs and tissues, including those occurring under participation of immune system, is an important
area of modern fundamental and applied research in medicine and biology. The aim of our study is to assess the
proportion of CD8*, CD4*, CD79a and Fascin* cells in the liver during physical activity of varying intensity.
The experiments were carried out in male rats by reproducing physical activity of varying intensity. Animals of all
series underwent 10 sessions of swimming load, followed by withdrawal from the experiment immediately after
the last session. The liver of the animals was removed, paraffin blocks were prepared, stained with hematoxylin
and eosin, and immunohistochemical studies were performed for CD8", CD4", CD79a, and Fascin®™ cell
populations. The presented study revealed that, after light physical activity, the studied markers did not change
compared to the intact group. With moderate physical load, the proportion of CD4" cells increased by 1.5
times. A reaction from T helpers, which underlies the cell-mediated immune response, was noted. Following a
course of severe physical activity, the proportion of CD8 cells was increased by 2.4 times (p = 0.002); Fascin™,
by 3.8 times (p = 0.04), and CD79a" cells, by 2.5 times (p = 0.002) compared to the intact group. A change
of T killer amounts was detected, and the humoral link of the immune system was also involved. Histological
examination revealed features of tissue alteration and inflammatory reaction. There was activation of T cell
immune response, mainly due to CD8" lymphocytes. When studying correlation interactions during moderate
physical activity, the relationship between CD4*/CD8* was strong (r = 0.8; p < 0.05). A moderate relationship
was also determined between CD79a/Fascin (r = 0.7; p < 0.05) during moderate and severe physical activity.
Upon severe physical activity, strong correlation interactions were detected between CD8*/CD4* (r = -0.8;
p < 0.05). A strong positive relationship was found between Fascin/CD79 (r = -0.8; p < 0.05). Liver damage
during heavy physical loads is associated with reaction of cellular and humoral links of immunity. Histologically,
some alteration-like features and inflammatory reaction were noted in the liver tissue.

Keywords: physical exertion, liver, CDS, CD4, CD79%, Fascin

KECTBO CJIyyaeB BHe3amHoi cMepTu: 15 monsa 2024
. YepHOTOPCKUiT GPyTOOIUCT CKOPOIIOCTIKHO CKOH-
yasics. B koHue aBrycta 2024 r. samuutHuk Kyoka JIv-
oepragopec B «CaH-Ilayne» (ypyrBaiickuii ¢pyT00.T)
BHE3aITHO MOTEepsil CO3HAaHUWE Ha MaTye, BITOCTe-
CTBUM CKOHYAaJICId B OoJjbHUIIE. 15 nekabps 2024 r.

BeeneHune

®dusnyeckass aKTUBHOCTh 3aHMMACT 3HAYNMOE
MECTO B XXW3HU KaXKJI0ro yeJoBeKa 1 BCEero oolecTna
B LIEJIOM. DTO CBSI3aHO C TEM, UTO 3J0POBLC BCCTraa
1 BO BCC BpEMCHaA ObLIO B IIPUOPUTETE. OpnHako BbI-

COKa BEPOSITHOCTh PAa3BUTHUSI BHE3AITHOW CMEPTHU
BCJIEICTBUE OCTPBIX (PM3UUECKUX MEPEHATIPSKeHU,
KOTOpBbIe BO3HUKAIOT TPU YPEe3MEPHOI Harpy3ke BO
BpeMsl TPEHMPOBKM. B nuTeparype omnmmcaHo MHO-

CKOPOITOCTHKHO YMEDP YEMITMOH ITO MTay3pJIU(THUHTY.
19 nexabpst 2024 . B Bonrorpame BHe3alTHO CKOH-
yayics pyroonuct. 20 nekadbpst 2024 r. oTUMITUACKUIA
YEeMITMOH B METAHWU KOIThSI CKOPOIIOCTUIKHO CKOH-
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qajicsad. HeGaaronmpusITHBIIN MCXOd, BO3MOXKHO, MO-
JKET BOBHUKHYTH B pe3yJibTaTe HapYILICHUS peKrUMa
BBITIOTHEHUST (DU3NMYECKOM HATrpy3KU JIMOO TIpU Ha-
JIUYUY CKPBITOM TATOJIOTUM, I KOTOPOU (pu3nde-
CKU€ YITPpaKHEHUST CTAHOBITCS TPUTTEPHBIM (DAKTO-
poM. B paHee IpoBemeHHBIX MCCICOOBAHUSIX OBLIO
BBISIBJICHO, YTO TsDKenasi (hru3ndyeckasi Harpy3ka Impu-
BOOMJIA K aJTIbTEPATUBHBIM U3MEHECHUSIM B TICUCHMU.
IleyeHsb sABASIETCS 2I€MEHTOM UMMYHHOI CUCTE-
MBI, COCTOMT 13 KJICTOK BPOXKACHHOTO ¥ aHalITUBHOTO
uMmMmyHuTteTa (nonynsuuun CD4* u CD8*T-kieTok,
B-nmumdonuter) [1, 2, 3,4, 5]. ducperyasuusi um-
MYHHBIX MEXaHMU3MOB IPUBOJIMT K MTATOJIOTUIECKOMY
BOCITJICHUIO Y HApyIIEHUIO TKAHEBOTO roMeocTasa
opraHa, COIpOBOKIAEMBIM MPOrPECCUPYIOIINM IT0-
BpexXaeHUueM U pa3BuTueM ¢pudposa ¢ popmMupoBa-
HUEM IIeYeHOYHO# HegocTtaTtodyHocTHu [6, 7, 8,9, 10,
11, 12]. U3yyeHue u3MeHEeHU (DYHKIIMOHAIbHOTO
COCTOSIHUSI pa3HbIX CHCTEM OpraHM3Ma, OpraHoB W
TKaHEW, B TOM YHUCJE IPOLECCOB, MPOTEKAOUIUX C
yJacTeM MMMYHHOI CHCTEMBI, SIBJISICTCS BasKHBIM
pa3nesioM COBPEeMEHHBIX (DyHIaMEHTaJIbHOTO U ITPH-
KJIaAHOTO HarpaBJeHUN MeaUKO-O0MOJOTMUeCcKOo
oOyilacTy 3HaHUU. B cBSA3M ¢ 3TUM 1JI1 TOHUMAaHUS
KJIETOYHBIX peaknuii, MOpP(OJOrNIeCKUX H3MEHe-
HUI, a Takke pa3pabOTKU TepalieBTUUECKMX ITOJI-
XOJIOB HEOOXOIMMO 3HAHHME O MEXKJIETOUYHBIX B3al-
MooTHomeHusX. Lleap mccnenoBaHus — onvcaHUe
TUCTOJOTMYECKMX UBMEHEHHUI B ITIEYeHU U U3yYeHUE
momu CD8*, CD4*, CD79a n Fascin® KieTok mpu
(PU3MUEeCKOI Harpy3Ke pa3HOi MHTEHCUBHOCTH.

MaTepuans! 1 MeTogbl

Jlu3aiin uccenoBaHus

WccnenoBaHure BBITIOJTHEHO C COOTIOEHEM ITH-
YecKMX TPUHIIUIIOB MPOBEAEHUSI HAyYHBIX MEIU-
LUHCKUX UCCAEA0OBAaHUN C ydyacTUeM JIaOOPaTOPHBIX
>KMBOTHBIX B cooTBeTcTBUM ¢ TOCT Ne33216-2014
«PyKOBOJICTBO MO cofepkaHUIO U YXOIy 3a Jlabopa-
TOPHBIMU XUBOTHBIMU. [IpaBunamu comepxxaHust u
yxoJa 3a JJabopaTOPHBIMU TPbI3yHAMU U KPOJUKa-
mu», TOCT 33044-2014 «ITpuHIMAIIE HaIeKalei
JabopaTopHOM NpakTUKW». [lmaH uccienoBaHuUs
0100peH JTOKaJIbHBIM KOMUTETOM Mapuiickoro ro-
CyJIapCTBEHHOro yHuBepcutTeTa (mpoTokoia Ne 1 ot
28.04.2023).

OnbIThl  MPOBOAMJIUCH Ha  caMlax-KpbIcax
(n = 30) Becom 240 1. ZK¥BOTHBIE ObLIN pa3ae/IeHbI
Ha TPU TPYMIIbl, KOTOPBIM NaBanu (HUMYECKYIO Ha-
TPY3KYy pa3HOW WHTEHCUBHOCTHU. l-s TpyIma KpbIC
BBITIOJNIHSIA JIETKYI0 (DU3MUYECKYI0 Harpys3Ky, s
Yero Mx IMomellaii B BaHHY C TeMIepaTypoil BOJbI
29-32 °C, B KOTOpOIi KWUBOTHBIC IJIaBad 15 MUHYT.
Kppichl 2-11 rpymiibl MpoBoauau B BaHHE 30 MUHYT;
9Ty HArpy3Ky paclieHUBaIM KaK CPeQHEl TSKEeCTH.
JUtst Bocipou3BeneHUsI TsKeJol (hU3MYecKoil Ha-
rpy3Kku (3-s TpyIma) XUBOTHBIC TJIaBaJIM B BAaHHOM

IO TeX MOp, MOKa OHW He HAUYMHAJIM TePSTh CHIbI 1
TOHYTh. OOBIYHO 3TO HACTYITAJIO Yepe3 55-59 MuHyT
nocjiae HaxoKIeHUs KUBOTHBIX B Boae [7]. Ilocie
M3BJICUEHUSI U3 BaHHBI XXMBOTHBIC ObLIM BSIJIBIMU,
HEKOTOpOe BpeMsl Jiexkajlu, He MPUHUMAIW ITUIILLY.
KuBOoTHBIMU BCcex cepuit ObL10 BbhIMOIHEHO 10 ceaH-
COB BOJHOI HArpy3KH, MOCJIE Yero WX BBIBOIWINA UX
9KCIIEpUMEHTa cpa3sy ITocie ImocaeaHero ceanca (10
JKMBOTHBIX Ha TpyIity). KoHTpoabHBIMU XUBOTHBI-
MM OBLJIM caM1Ibl KpbIC, BecoM — 240 L.

ZKMBOTHBIX YMEPIIBIISIIIA ITyTEM JeKAITUTALIMHA Ha
runbotuHe. [locie BbIBeAeHUSI KUBOTHBIX M3 2KC-
IepuMeHTA I MCCAeIOBaHUS aTpaBMaTUIHO 32011~
panu nedyeHb. [1oaroToBKy 00pa3lioB TKaHU TICYCHU
JUUTSI TUCTOJIOTUYECKOTO MCCIeI0OBAaHUST OCYILIECTBIISI-
JIM Ha aBTOMaTU4deckoMm mporeccope Leica EG 1160 ¢
nocJieayloniei 3aiuBKoit B mapacduH. Cpe3bl TOJIIM-
HOI 4 MKM OKpallluBaJil TeMaTOKCWJIMH-303MHOM.
JJIsT OIleHKM peakIIMM KOMITOHECHTOB KJICTOYHOIO U1
TYMOpPAJIbHOTO 3BEHBhEB MMMYHUTETA MCIIOJIb30BAIN
MUMMYHOTUCTOXUMUYCCKUI METO TPEXITAITHOIO He-
npsiMoro MMMyHodepMmeHTHoro aHanuza (MI'XM
THHWA) c¢ wucrnosb3oBaHUEM TEPBUYHBIX MOHO-
KJIOHAJIbHBIX aHTUTEJ K aHTUTeHHOMY MapkKepy K
CD8* (kjton: SP16, 1/100, Thermo), CD4* (SP35),
CD79a (xnon: SP18, 1/300, Thermo) u Fascin®
(xksion: FCNO1 Thermo) B roroBoM pa3BeAcHUU.
Buzyanuzanuio epBUYHBIX aHTUTEN, CBSI3aBIINXCS
C aHTUTEeHaMU, MPOBOAWJIM CTAaHIAPTHBIM OMOTWH-
CTpEeNTaBUANH-TIEPOKCUAA3HBIM METOIOM C MCIIOJIb-
3oBaHneM Habopa LSAB-2 (Labeled Streptavidin
Biotin System Peroxidase Dako, lanust). B kauecTBe
BTOPUYHBIX aHTUTEJ ObLIM HCIIOJIb30BaHbl aHTUBH-
JIOBbIE aHTU-UMMYHOIJIOOYJIMHOBBIE OMOTUIIUPO-
BaHHBIC aHTUTeJa. B KaxXmoii cepui UMMYHOTHUCTO-
XUMHWYSCKUX PEaKINil BBHITOJIHSJIOCH KOHTPOJIBHOE
HWCCIIeOBaHNE ¢ THKYOMpPOBaHEM HECKOJIBKHUX CPe-
30B B OTCYTCTBUM MEPBUYHBIX aHTUTEN. Crenudud-
HOCTb 3KCIIPECCUM MCKOMOI'O aHTHUIeHAa B OIBITHBIX
cpes3ax Te4yeHU MOATBEpXKaalach OTCYTCTBHEM €€ B
KOHTPOJILHBIX Cpe3axX, He 00pabOoTaHHBIX MEPBUY-
HBIMU aHTUTeIaMU. MUKPOCKOTIMIECKOE MCCIIeIO-
BaHMe TIPOBOAMIN Ha MUKpocKorie Leica DM 2500
(Leica, Iepmanus) ¢ Buaeokamepoii Leica DFC420,
aHaIM3 M300pakeHUIl BBIMOJHSUIM B MporpammMe
Leica Application Suite (V4) (Leica, Iepmanwus).
KosmyecTBeHHBIN TTOACYET KJIETOK NMTPOU3BOAMIIN B
enmHUIIE TUTOIIAny B 20 ITOJISIX 3peHUS IIPU YBEJIMJe-
Hun Mukpockora 1000.

OnucarenbHasl cTaTUCTUYECKass o0paboTKa TIpo-
BOIMJIACH C UCMOJb30BaHUEM MporpaMMbl Statistica
12 (CIHA) u mporpammbl Microsoft Excel 2016
(CIIA). st mpoBepKU paBeHCTBA MeAaH HECKOJIb-
KX BEIOOPOK pacCUUThIBasICS Kputepuit Kpackema—
Yonnuca, 3HAYMMBIMH CUUTAIMCH PE3yIbTaThl TP
p <0,05. JIaHHBIE TT0 DKCIIPECCUN MAPKEPOB U KOJIU-
YECTBY KJIETOK I10 KaXKAO0l rpyrre XKUBOTHBIX YCPe/I -
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HSUTM M BBIYMCIISUIM CTaHJAPTHYIO OIIMOKY U CTaH-
JIapTHOe OTKJIIoOHeHue. KoppelsiMoHHbIN aHaIu3
(ucnonb3oBaicsd Ko3(hGdUIUEHT PaHTOBOW Koppe-
g CriupMeHa) MPUMEHSIJICS UTST OTIpeaeIeHUsT
KJIETOYHBIX B3aUMOICUCTBUIA B CICAYIOIIMX TIa-
pax: CD4*/CD8"; CD4*/CD79a; CD4"/70 Fascin;
CDS8*/CD4*; CD8*/CD79a; CD8*/Fascin; CD79a/
CD4*; CD79a/CD8"; CD79a/Fascin; Fascin/CD4*;
Fascin/CD8"; Fascin/CD79a. Ecnu 3HaueHue koad-
uureHTa Koppesuuu 0bL10 MeHblie 0,5 — CBSI3b B
nape Obula ciiabast u/uiad orcyrcTBoBania, 0,5-0,6 —
CBsSI3b yMepeHHasl, 6osibliie 0,7 — CBSI3b B Hape CUJIb-
Has. Pe3yiabraTbl CUMTAIUCh AOCTOBEPHBIMU IIPU
ypoBHe 3HaunMoctu p < 0,05.

PesynbTathl

IIpn okpacke TeMaTOKCMJIMHOM W 303WHOM B
TMEYCeHM TIpM JIETKON (pU3MUIeCcKOi Harpys3Ke B IICH-
TPOJIOOYISIPHBIX OTIENaX TelaTOLUMTHI BBISIBISUINCH
0e3 M3MEHECHUI, a B mepudepruIecKnx oTaesiax J0-
JIeK OOHapyXMWBaJlaCh BaKyOJbHAasI OUCTPODUSI Te-
MaTOIIMTOB, ITOJHOKpoBHUe cocymoB. [lpm cpemneit
¢U3MIECKOIt aKTUBHOCTU TMCTOAPXUTEKTOHUKA TKa -
HU TIeYCHU ObLIa COXpaHeHa, OajlouyHasl CTPYKTypa
IpocCIeXUBalach, CUHYCOUIBI OBLIM PACIIMPEHBI,
ONpenessiIuCh eAMHNYHBIE HEKPOOMOTUYECKUE U3-
MeHeHUs. IIpu Tszkenoil ¢pu3nyeckoil aKTMBHOCTU
MOSIBJISUIMCH OYaroBble HEKPO3bI TeMaTOLMTOB C Te-
pudoKkanbHON AUM@PO-JIEHMKOLIUTAPHON WHQPUIIb-
tpanueit (puc. 1A, b, B, cM. 2-10 cTp. 00JIOXKKM).
OtmMmeyanach BblpaxkeHHast nuddysHass BaKyoJbHast
nuctpodust renarouuToB. OOHAPYXMBaIWUCh Hapy-
IIIEHUSI CO CTOPOHBI COCYIOB MUKPOLIMPKYISILIUU B
BUJI€ KPOBOUBIUSIHUI, TIOJTHOKPOBUS U SIBJCHUI Ka-
MUJIJIIpOCTa3a.

Pacnpenenenne CD4* (T-xennepw) m CDS8*
(T-xunnepsl) KJIETOK B MHTAKTHOI TI€YEHU BbISIBIISI-
JIo cienylolnyio kaptuHy: gojss CD4* knetok Oblia
HEe3HauuTeJbHa, pacriojaralich KJIeTKU OKOJIO CO-
CyloOB, B IPOCBETax CHUHYyCOUI0B. MHTEHCHUBHOCTH
CBEUEHMS KJIETOK JocTuraia ot 196,8 mo 288,3. Hau-
ooJsiblias goas T-nmum@ouunToB Oblia MpeacTaBsie-
Ha CD8* knerkamu. Ilpu nerkoit ¢pusnyeckoit Ha-
rpy3ke oomuii mpoueHT CD4* (T-xennepsr) u CD8*
(T-xkunnepsl) KJIETOK He u3dMeHwics (tabu. 1, 2).
IIpn cpenHeil (U3MYECKO aKTUBHOCTH IIPOIICHT
CD4* ypenuuuics. BeisgBasiuch ydactku, roe CD4*
KJIeTKU (pUc. 2, CM. 2-10 CTp. 00JI0XKKHU) 0Opa3oBbIBa-
JIM HEOOJIbIITNE CKOIUICHUSI, YaCTO BOKPYT COCYIIOB.
Hons CD8* kjieToK U3MeHUIaCh HE3HAUYUTEIBHO 1O
CpPaBHEHMIO C MUHTAKTHBIMU XUBOTHbIMU (TadJI. 1, 2;
puc. 3, cM. 2-10 cTp. obnoxku). [1pu Tsxenoi dbu-
3U4YeCKOl Harpy3ke cHusuaach nojs1 CD4" Ki1eTok B
MapeHXnMe 1 OKOJIO COCYIOB, CJIeIOBaTETbHO OOIIINiA
MPOLIEHT KJIETOK yMeHbIuics B 1,6 paza (p = 0,002)

B CPAaBHEHUM C UHTAKTHOW rpymnnoi (tadma. 1; puc. 2,
CM. 2-10 CTp. OOJIOKKIN).

BrisiBiIst10Ch 1OCTOBEpHO O0Jiee BEICOKOE coaep-
xaHue CD8* nuM@poLuTOB B mapeHXUMe MeuyeHu U
MEPUBACKYJISIPHO, BEPOSITHO, OOYCJIOBJIEHHOE OoJjiee
BBIPaXKEHHBIMU TUCTOJIOTUYECKUMU W3MEHEHUSIMU
B neyeHu. [loaydyeHHbIE TaHHBIE CXOXU C UCCIIEN0-
BaHUSIMHM YYEHBIX, KOTOPHIC BBISIBIIM, YTO WHTCH-
CUBHBIC (DUBNIECKUE HATrPy3KU MOTYT MOOMIN30-
BaTh HECKOJIbKO CyOIOmyJISIuii JTeHKOUMTOB. Jloms
CD8*T-kJ1eToK B 00111eM KoaudyecTBe T-KJIeTOK yBe-
JuduBanachk, a 1o0Jjis1 CD4*T-kjeTok B 0011eM KOJU-
yecTBe T-KIIETOK yMEHbIIAIACh Cpa3y MOCie TPeHU-
POBKHM, M TI0Ka3aTeJIM BO3BPAIaINCh K MCXOTHOMY
ypoBHIO uepe3 30 MUHYT mocyie TpeHupoBKu [13].
Uccnenosanue 1. Crispe [5] oObsICHSIET UBMEHEHUS
B nonyasauun CD4" u CD8" kjeTok cienyrolumMu
JMTAaHHBIMU: TaKOW MeXaHWU3M aKTUBAlUU T-KJIETOK
COIIpOBOXKIaeTcs1 mpaiiMupoBanueM CDS8*, Ho He
CD4* xnetok; nedpuumut CD4*T-k1eToK B 3TUX yCII0-
BUSIX <«IIPEOAOJIEBACTCSI» MOCPEACTBOM YBEJIUUYCHUS
yucina CDS8*T-kJIETOK, KOTOphle B MOCIEAYIOLIEM
(GYHKIIMOHUPYIOT aBTOHOMHO. BeposTHO, 4To ypo-
BeHb T-kwmiuiepoB CD8* moBbilIaeTcs B pe3yJibraTe
BHYTPUKJICTOUHBIX BOCHAJMTEIBHBIX ITPOIIECCOB.
IMpu Ts3xenoit pusnyeckoit Harpyske rporueHT CD8*
KJIETOK YBeJIMUuJcs (puc. 3, cM. 2-10 CTp. OOJIOXKKM)
B 2,8 paza epMBacKyIsSIPHO U OKOJIO COCYIOB, Cle-
JI0OBaTeJIbHO, OOLIMI MPOLIEHT KJIETOK BO3poc B 2,4
pa3za (p = 0,002) ipu cpaBHEHUM C MHTAKTHBIMM X~
BOTHBIMU (Ta0II. 2).

benok CD79a mpucyTcTByeT Ha ITOBEPXHOCTH
TOJIbKO B-KJIeTOK, 4TO JefiaeT ero Haae KHbIM Map-
KepoM B-numdorutoB. B-muMdonutel — BaxkHe-
IIMI1 KOMIIOHEHT MMMYHHOM CUCTEMBI, YYaCTBYIOT B
Pa3IMYHBIX MEKKJIETOUYHBIX B3aMMOACUCTBUSIX, BHO-
CSIT OCHOBHOM BKJIAI B BJIIMMUHAIIMIO UY>KEPOIHBIX
aHTUTeHOB U3 opraHusMma [14, 15]. CD79a" kieTku
BCTpEYaIMCh B CTPOME MOPTaJIbHBIX TPAKTOB. JloJis
OIMMCBIBAEMBbIX KJIETOK OblJIa HEBEJIMKA 1 COCTaBJISLIIa
y uHTakTHBIX — 3,8+0,02, mpu yierkoit huznyeckoit
Harpy3ke — 3,9+0,04, mpu ymepenHoit — 4,2+0,04.
[TomyyeHHBIE maHHBIE CXOXHU C HTAHHBIMU [JIpY-
TUX McCclenoBaTesieil, KOTOpble OIpenesuid I0J0
B-k7eTok, rpaHyJIOUTOB 1 MOHOIIUTOB TP BBITIOJ-
HEHUM WHTEHCUBHOUW (DU3NUECKOW HArpy3KH, IpHU
STOM ITOKa3aTead He M3MEHSUIUCH. Y KUBOTHBIX,
BBITIOJTHSIOIINX TSDKEIYIO (DU3MUECKyI0 Harpys3Ky,
oTMevajioch yBenmueHue ponu CD79a* kneTtok 1o
9,54+0,06% (puc. 4, cM. 3-10 cTp. 00J0KKM). [Tponc-
XOIWJIO BO3pacTaHue N0Jiu Mo3uTUBHBIX CD79a kite-
TOK B 2,5 pa3a B CpaBHEHUM C MHTAKTHOUW TPYITITO
(p =0,002).

Fascin — 310 0Geliok, ompenenasieMblii B 3peibiX
neHapuTHbIX Kiaetkax (JIK). K murpupyior B me-
YyeHb U3 JUM@aTUYECKO WJIM KPOBEHOCHOW CH-
creMbl. [locne momamanus B neyeHb K nputsaru-
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BatoTcsd CCL3 Ha kinetkax Kyrndepa u BbIXoadT u3
SHIOTEIMAIbHBIX TTIOp cMHycouaoB [15, 16, 17, 18]
nedyeHu B mpocTpaHcTBo ducce [15]. 3atem K mu-
TPUPYIOT B 00JIACTh BOPOTHOI BEHEI Yepe3 CUCTEMY
CCR7-CCL21 u B3auMoneicTBYIOT ¢ T-KIeTKaMu,
oOpa3ysl TUMOOUIHYI0O TKaHb, aCCOLIMMPOBAHHYIO
C TIopTajbHBIM TpakToM [16]. BepositHO, B cBsI3u C
onuckiBaeMbIMU ocobeHHocTsaMu JIK mpu nerkoit
(bu3nIeCcKOi Harpy3Ke, Tak Xe KaK y MHTaKTHBIX XK1 -
BOTHBIX, OIIPENE/ISUIMCH OKOJIO COCYIIOB: ILIEHTpPaIb-
HBIX BCH, MOPTAJbHBIX TPAKTOB W JIMIIb B HEOOIb-
IIIOM YHCJIe B TTapeHXUMe ITedeHu (puc. 5; puc. 6, cM.
3-10 cTp. obsoxkm). M3BectHo, uyto K OBIBalOT B
He3peJloM U 3pejioM coctossHum [9]. Hespennie K
He CMOCOOHBbI MPEACTABASITh aHTUTEHBI U CTUMYJIU -
poBatb T-mumbouutsl [19, 20]. 3peasie K nepe-
CTaIOT 3aXBaThIBaTh HOBBIC AaHTUTCHBI, HO CITOCOOHBI
NpeNCTaB/IsITh paHee IOMVIOIIEHHbI aHTUTeHHbIN

MaTtepual U UHAYLMPOBATh KJIETOYHBIN OTBET [19].
Ilpu cpenHeit U TsKenolt (u3MUECKOl Harpyske B
ocHoBHOM Fascin® kjleTKn BCcTpevyannch OKOJIO WU
BIIOJIb cOCyoB. OTMeYaioCh TIOBBIIIIEHUE TTO3UTHB-
HBIX KJIETOK T10 CPaBHEHMIO C MHTAKTHBIMU KUBOT-
HbIMU (pHcC. 6, CM. 3-10 CTP. OOJIOXKKH).

IIpn wm3yYeHNMU KOPPEIASIIIMOHHBIX B3aMMO-
NEeWCTBUIL TIpU cpeaHerl (u3nyeckoil Harpyske
cBsa3b Mexny CD4*/CD8* 6bu1a cunbHol (r = 0,8;
p <0,05). Ilpm TsoKea0M (DU3NMISCKONM HATpy3Ke
CUJIbHBIE KOPPEISIIMOHHBIE B3aUMOJICICTBUS BBISIB-
asuiuchk mexay CD8*/CD4* (r =-0,8; p <0,05). Tak-
JKe oTpenesuiach yMepeHHasl ¢cBsi3b Mexkay CD79a/
Fascin (r = 0,7; p < 0,05) npu cpeaHeli u TsKeaon
du3nmyeckux Harpy3kax. BbIsiBieHa cuJIbHasl IO-
JIOKUTeNbHas cBsa3b Mexay Fascin/CD79 (r = -0,8;
p < 0,05) (Tabm. 3) mpu TSDKEI0M (U3NIECKO Ha-
Tpy3Ke.

TABJNLIA 1. MOKA3ATEINU CD4* KNETOK NPU ®U3UYECKOW HATPY3KE PASHOW MHTEHCUBHOCTH
TABLE 1. CD4* CELL COUNTS DURING PHYSICAL ACTIVITY OF DIFFERENT INTENSITIES

CD4* KneTku CD4* KneTku O6Lee KONUYeCcTBO
B napeHxume (%) okorno cocyaos (%) CD4* knetok (%)
WnTakThas rpynna CD4* cells CD4" cells Total CD4 cell
Intact group in parenchyma (%) around vessels (%) count (%)
2,2+1,9 41125 6,3+1,9
:;;. rpynna 2,4+1,6 3,8+1,8 6,2+1,6
group
2;:! rpynna 3,642,2 5,6+3,2 9,242,2
2M group
3-9 rpynna 2,4+2 1*
3 group 1,7+1,6 b = 0,002 4,1£1,6

MpumeyaHue. * — ypoBeHb CTaTUCTUYECKOW 3HAYMMOCTU Pasnnyimuii 3-1 rpynnbl C UHTAKTHOW.

Note. *, level of statistical significance of differences between the 3 group and the intact.

TABINLIA 2. MOKA3ATEINU CD8* KNETOK NPU ®U3UYECKOW HATPY3KE PASHOW MHTEHCUBHOCTM
TABLE 2. CD8" CELL COUNTS DURING PHYSICAL ACTIVITY OF DIFFERENT INTENSITIES

CD8* kneTkm CD8* kneTKu OKoso OOGLee KONM4YecTBO
B napeHxume (%) cocynoB (%) CD8* kneTtok (%)
WHTakTHas rpynna CD8" cells CD8" cells Total
Intact group in parenchyma (%) around vessels (%) CD8" cells (%)
3,2+1,6 6,1+2,4 9,3%+1,6
1-7 rpynna 3,3+1,5/3,141,1 6,6+1,9 9,9+1,5
1st group
2-a rpynna 6,2+2,3*
2 group 4,5+2,1/3,8+1,8 b = 0,006 10,7+2,1
3-9 rpynna 17,3+4,2*
3 group 4,8+2,4/4,2+2,3 b = 0,002 22,1+2.4

MpumeyaHue. * — ypoBeHb CTaTUCTUYECKOW 3HAYMMOCTU Pasnuyvmuii 2-i rpynnbl C UHTAKTHOW; ** — ypoBeHb CTaTUCTUYECKOMN
3HaYMMOCTU Pas3nuUynUit 3-1 rpynnbl C UHTAKTHOW.

Note. *, level of statistical significance of differences between the 2" group and the intact one; **, level of statistical significance of

differences between the 3 group and the intact one.
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PucyHok 5. MpoueHT Fascin® kneTok nocne ¢13nyeckoi Harpy3ku pasHoi UHTEHCUBHOCTU

Mpumeyanue. U - uHTaKTHaA rpynna; * - ypoBeHb CTaTUCTUYECKON 3HAYMMOCTH pasnuumii 3-i rpynnbi ¢ UT (p = 0,04).
Figure 5. Percentage of Fascin* cells after physical activity of varying intensity

Note. |G, intact group; *, level of statistical significance of differences in the 3 group with IG (p = 0.04).

TABINLA 3. KOPPENALUWUOHHBIE B3AUMOAENCTBMA MEXAY UMMYHHbIMIU KNETKAMU B NEYEHW NPU ®U3NYECKON
HATPY3KE (KO3®®ULIMEHT PAHFOBOWN KOPPENALUK CMIUPMEHA)

TABLE 3. CORRELATION INTERACTIONS BETWEEN IMMUNE CELLS IN THE LIVER DURING PHYSICAL EXERCISE
(SPEARMAN’S RANK CORRELATION COEFFICIENT)

OnbITHbIE FPynnbI
Experienced groups
Mokasatenu CpeaHsasn Tsikenasn
; INerkas domusnyeckasn usnyeckas m3nyeckas
Indicators MHTIan g:ta ﬂrgﬁynna Ha?pyska q)Harpy:ma (bHarpysKa
group Light physical activity Moderate physical Heavy physical
activity activity
CD4*/CD8* 0,7 0,6 0,8 0,2
CD4*/CD79a -0,6 -0,6 -0,6 -0,4
CD4*/Fascin -0,5 -0,5 -0,4 0,3
CD8*/CD4* -0,6 -0,6 -0,4 -0,8
CD8*/CD79a -0,3 -0,3 -0,3 -0,5
CD8*/Fascin -0,2 -0,2 -0,4 -0,5
CD79a/CD4* 0,1 0,1 0,2 0,3
CD79a/CD8* 0,2 0,2/ 0,3 0,4
CD79alFascin 0,6 0,6 0,7 0,7
Fascin/CD4* 0,5 0,5 -0,8 -0,3
Fascin/CD8* 0,2 0,2 0,3 0,3
Fascin/CD79a -0,7 -0,7 -0,7 -0,8

Mpumevanue. KoadppuumeHT koppensiuum < 0,5 — cBA3b B nape cnabasa unu orcytcrteyer; 0,5-0,7 — cBA3b yMepeHHas; > 0,7 —

CBA3b B Nape curibHas.

Note. Correlation coefficient < 0.5, weak or absent connection in the pair; 0.5-0.7 — moderate connection; > 0.7, strong connection

in the pair.

ObcyxaeHune

ro orBeTa. T-Xeamepbl OKa3bpIBalOT CTUMYJIHPYIOIee

WN3BectHO, uto T-xennepsl (Th-kineTku) umerot
Ha MOBEPXHOCTU KJIeTKU Mosekyabl CD4. CD4*T-
KJIETKU BBIMTOJHSIOT GYHKIIUU PETYJIUPOBAHUS TTPO-
LIECCOB PabOThl APYTUX KJIIETOK UMMYHHOW CUCTEMBI
(T-xunnepon, B-numdpouuron, makpodaros, NK-
KJIETOK), paclO3HAIOT aHTUTEeHbI U 3aITyCKaIOT WJIU
OCTaHaBJIMBAIOT MpoLecCchl GYHKIIMOHUPOBAHUS Me-
XaHU3MOB MTPUOOPETEHHOTO KJIETOYHOTO UMMYHHO-

BIUsiHUE Ha B-nmumdonutel, paboTy MOHOIIMTOB,
TYYHBIX KJIETOK U TMPEeAIIeCTBEHHUKOB T-KUJIJIepoB
K «BKJIIOYEHUIO» B UMMYHHYIO peakIUIO, y9acTBY-
0T B KJIETOYHO-OITOCPETOBAHHOM WMMYHUTETE.
B-kiieTtku cHauyajia akTuBUpylOTCcs T-KileTKamu, a
3aTeM HauMHaIOT Pa3MHOXKAThCS U CO3AaBaTh KOTIUU
B-kJeTok maMsITU M TUIa3MaTUYECKUX KIIETOK, KO-
TOpbIE MUTPUPYIOT B ouar nospexaeHus [9, 10]. AK
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BBITIOTHSTIOT BaXKHEHUIITYIO poJib B (DYHKIIMOHUPOBA-
HUY UMMYHHOM CUCTEMBI, TaK KaK OHU HEOOXOINMBI
g aktuBauu T-kiietoyHoro orBeTa. JIK B meyeHun
NpeNCTaBJISIIOT cOO0M Pa3HOOOPA3HYIO MOMYISLIAIO
KJIETOK, CBSI3aHHBIX C BPOXIEHHBIM M agallTUBHBIM
UMMYHUTETOM U SIBIISTFOTCSI MOAYJIITOpAaMU MMMYH-
HOM cucteMbl nieyeHu [9, 19, 20]. B onucsiBaeMoMm
uccaenoBaHUM BoIsIBIeHO, uyTo JIK pacrnonaranuch B
TMEPUITOPTATIBHOM 00J1aCTH, BEPOSITHO, 3TO OOBITHBIC
JK T11edeHM, KOTOpBIE MOMACPKUBAIOT MMMYHHBIN
romMeocTas, OMHOBPEMEHHO pearnupys Ha JIOKAIbHbIC
MOBPEXKACHUS, a TAaKXKe UHULIMUPYS BPOKICHHBIN U
aIarTUBHBI UMMYHUTET [19].

PesynbraThl ncciienoBaHUs YCTAaHABIMBAIOT, UTO
npu yMepeHHOU (pU3NUeCKOil Harpy3Ke oTMedaaach
peaxius co CTOPOHBI T-XesIepos, iexaliasi B OCHO-
BE KJIETOUYHO-OMOCPEIOBAaHHOTO MMMYHHOTO OTBETA.
ITpu TsKenoit pu3ndyeckoit akTUBHOCTU BO3HUKAJIO
OUTOTOKCUYECKHU-OIIOCPEAOBAaHHOE  IMOBPEXKICHUE
MapeHXUMbI TIeYeH B BUAe Bo3pacTtaHus goau CD8*
JIUM}OLIUTOB B MTEUYEHU, BEPOSITHO, CBSI3AaHHOE C BbI-
pakeHHOM BOCIaJIMTE/IbHOM peakuueid B Heit. Ilo
TaHHBIM HEKOTOPBIX aBTOPOB [2], B meprod MHTCH-
CUBHBIX TPEHUPOBOK B KPOBU YMEHBIIIAJICS OOIIMIA
ypoBeHb T-kjietok (CD3"), num@oLuTOB Xere-
POB TIPU COXPAHEHUU HOJU CYINPEecCcOopoB. ABTOPHI
YCTaHOBWJIM, YTO YMCHBIIICHEC B KPOBU IMTONYJISIITAN
CD3*, CD4" kietok, CBHUIETEJIbCTBOBAJIO O Ha-
PYLIEHUH YPOBHS KJIETOYHOW WMMYHHOI 3alllWTHI.
B npyrom mccienoBaHUM aBTOPbI BBISIBUJIU, YTO MIPU
dU3NUEeCKOll Harpy3ke B XoAe CYOXpOHHYECKOTO
SKCIIepUMEHTa BO3pacTall ypOBEeHb HEHUTPODMIIOB
1 203MHOMUIIOB, YTO COTJIACOBAJIOCh C JAaHHBIMU
O TOM, 4TO (PM3UUECKHE YITPAKHECHUSI COIPSTKCHBI
C BOCMaJIeHUEM M BbIPAOOTKOI MHTEPJIECHKMHOB, a
TakKe YBEIWYCHUEM LIMPKYJIUPYIOININX HeHTpodu-
JIOB ¥ 503nHOGUITOB [3].
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AHTUTENA NPOTUB BEH3O[A]NMUPEHA,
SCTPAANOJIA UTIPONECTEPOHA - NMPEANKTOPDI

NPOrPECCUWN PAKA MOJIOYHOW XEJNE3bI?

I'nymkos A.H.,, ITonenox EI., I'opaeesa JLA.L, Kocraako M.B.2
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Pestome. Lleap HacTOsIIIErO MCCIEIOBAHUST — BBISIBUTH MpearogaraéMble B3aUMOCBSI3U MHANBUIYTbHBIX
ypoBHeii aHTutel KiaccoB A u G nipotuB Bp, E2 u niporecrepona (Pg), a Takske cTeponIHBIX TOPMOHOB, E2
u Pg, B CBIBOPOTKE KPOBU OOJIBHBIX paKOM MOJIOUHOI 3keJie3nl (PM2K) ¢ HapyIieHUSIMI 3KCIIPECCU CTEPO-
naHeix penentopoB, ER n PR, n Mmapkepa kierounoii mpoandepaumnun — rporenHa Ki-67 B ormyxosiu rnpu ee
nporpeccun. C IToMOIIbI0 UMMYHO(EPMEHTHOTO aHaIN3a MCCISOOBAIN COAepKaHNe YKa3aHHBIX aHTUTE
1 TOPMOHOB B ChIBOPOTKEe KpoBU 00bHBIX PMZXK I cranuu (n = 721) u II-1V cranmit (n = 853). Conepxa-
Hue B onyxoau ER, PR u Ki-67-aKkcrpeccupyiommx KJIeTOK OMPEaeIsiid ¢ IIOMOLIbI0 UMMYHOIMCTOXMMMU-
YEeCKHMX METOMOB. YIEJIbHBIN BeC OOJbHBIX C BHICOKMM coaepx)aHueM Ki-67 mo3uTUBHBIX KIeToK (> 20%)
npu II-1V cragusx 6wt Beile, yeM npu I ctanuu He3aBucumo oT ypoBHel IgA-Bp, IgA-E2 u IgA-Pg, a
TakXKe OT UHAUBUAYaIbHBIX cooTHOLIeHui IgA-E2/IgA-Pg (p < 0,001). Y 60JIbHBIX ¢ HUBKUMHM 3HAYCHUSIMU
IgA-Bp/IgA-Pg < 1 TakoBoe Bo3pacTaHMue ObUIO cTaTUCTUYeCKU He3HaUuMBbIM (p = 0,07). Bo3pactanue noau
6onbHBIX ¢ ER°/PR- onyxonsimu ot I ko II-1V cranusm 6bU10 HE3HAYUTEIbHBIM Y OOJBbHBIX CO CPEIHUMU
3HayeHusIMU ypoBHeit IgA-Bp (2-4y.e.,p=0,07); u IgA-Pg (1-2y.e., p=0,11); HUBKMMU COOTHOLLIECHUIMU
IgA-Bp/IgA-Pg < 1 (p = 0,43) u IgA-E2/IgA-Pg < 1 (p = 0,99). Bo Bcex oCTaAILHBIX CIydasX TAKOBOE BO3-
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pacTtaHue ObITO cTaTUCTHIeCKM 3HAUYNMBIM (p < 0,01 1 p < 0,001). He o6Hapykuian B3anMOCBSI3eii M3MEHE-
Huit skenpeccun ER, PR u Ki-67 ¢ uccienyemeiMmu antutenamu kiacca G. TToBBIIIIEHNS yIeIbHOIO Beca
60abHBIX OT I KO II-IV cranusm ¢ BeicokuM coaepxkanneM Ki-67 mojIoXXKUTEIbHBIX KJIETOK He HaOJII01a710Ch
npu HU3KMX KoHueHTtpatusax E2 (< 100 pMol/L, p = 0,11) u npu BbICOKUX 3HaU€HUsIX cooTHOIIeHUsT Pg/E2
(> 6, p =0,06). Bo3pacranue yneiabHOro Beca 60yibHbIX ¢ ER"/PR™ ormyxo/siMu ObLJIO CTATUCTUYECKU HE3HA-
YUTEJBHBIM IIPY HU3KOM coaepKaHUM B chiBopoTKe Pg (< 400 pMol/L, p = 0,24) 1 HU3KMX COOTHOIICHUIA
Pg/E2 < 3 (p = 0,13). UmmyHoananu3 IgA-Bp, IgA-E2 u IgA-Pg MoXXHO MCTOb30BaTh IJIsl OTIpEneIecHUS
MPOrHO3a OIMyX0JieBolt mporpeccuu y 60abHbIX PM2K — TeMnoB niposindepaTUBHON aKTUBHOCTHU U MpeBpa-
meHus ER*/PR* omyxosneit B ER/PR".

Karoueswie crosa: anmumena, 6ensofanupen, scmpaouon, npoeecmepor, ER, PR, Ki-67, pax moaounoii ycenesvt

ANTIBODIES AGAINST BENZO[A]PYRENE, ESTRADIOL
AND PROGESTERONE: POTENTIAL PREDICTORS OF BREAST
CANCER PROGRESSION?

Glushkov A.N.2 Polenok E.G.?, Gordeeva L.A.2 Kostyanko M.V},
Zakharov V.N., Antonov A.V.C, Bayramov P.V.©, Verzhbitskaya N.E.¢,
Kolpinskiy G.I.4 ©

@ Federal Research Center of Coal and Coal Chemistry, Siberian Branch, Russian Academy of Sciences, Kemerovo,
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¢ Kuzbass Clinical Oncology Dispensary, Kemerovo, Russian Federation

¢ Kemerovo State Medical University, Kemerovo, Russian Federation

¢ I. Kolpinsky Clinical Consultative and Diagnostic Center, Kemerovo, Russian Federation

Abstract. The aim of this study is to reveal the proposed associations of the serum IgA and IgG antibodies
against Bp, E2 and Pg, as well as E2 and Pg, with expression of ER, PR and Ki-67 in tumor during breast
cancer progression (BCP). The content of these antibodies and hormones in the blood serum at BCP I stage
(n=721) and II-1V stages (n = 853) was studied using ELISA technique. Tumor ER, PR and Ki-67- positive
cells were detected using immunohistochemical methods. The percentage of BCP with high levels of Ki-67
positive tumor cells (> 20%) at the 1I-1V stages was higher than at the I stage independently of IgA-Bp,
IgA-E2 and IgA-Pglevels, also depending on the individual IgA-E2/IgA-Pg ratios (p < 0.001). Such increase
of Ki-67 positive tumors was statistically insignificant in BCP with low IgA-Bp/IgA-Pg ratios (< 1, p =0.07).
Decrease of ER*/PR* and increase of ER-/PR- tumors were insignificant in BCP with average levels of
IgA-Bp (2-4 conventional units, CU; p = 0.07) and IgA-Pg (1-2 CU, p = 0.11), low ratios of IgA-Bp/
IgA-Pg < 1 (p = 0.43), and IgA-E2/IgA-Pg < 1 (p = 0.99). In all other cases, the ER*/PR* transformation
was statistically significant (p < 0.01). There were no associations of ER, PR and Ki-67 tumor transformation
with the IgG antibodies under study. The percentage of BCP with high levels of Ki-67 positive cells in tumor
was not increased when E2 serum concentration was low (< 100 pMol/L, p = 0.11), and when Pg/E2 ratio
was high (> 6, p = 0.06). Increase of ER-/PR- tumors proportion was insignificant in BCP with low Pg levels
(<400 pMol/L, p = 0.24) and low Pg/E2 ratios < 3 (p = 0.13). Immunoassay technique for IgA-Bp, IgA-E2
and IgA-Pg is proposed for assessing tumor progression in BCP, i.e., proliferation rates and transformation
of steroid receptors.

Keywords: antibodies, benzo/a[pyrene, estradiol, progesterone, ER, PR, Ki-67, breast cancer
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Anmumena — npeduxmopul npoepeccuu paka
Antibodies predict cancer progression

WccmemoBaHne BBITOJIHEHO TIPU TToIepkke Mu-
HUCTEpCTBa HayKd M BbICIIEro oOpa3oBaHust Poc-
cuiickoii Pemepaly MO rOCYIAapCTBEHHOMY 3aja-
a0 (mpoekT FWEZ-2026-0004).

BeeneHue

OmHUM U3 TIPUOPUTETHBIX HAIIPABJIICHUI B KJIN-
HUYECKOI OHKOJIOTUU SIBJISIETCS MCCIeA0BaHUE MTPO-
THOCTMYECKNX OMOMapKepoB, OOECIICUYNBAIOIINX
NepCOHNMUIUPOBAHHBIN TTOAXOMA K JICUYCHHUIO paKa.
B yacTHOCTH, UMMYHOTMCTOXMMYECKHUI aHAJIU3 pe-
nenTopoB 3ctpanuoiia u nporectepoHa (ER u PR)
M MapKepa KJIeTOUHOU mposudepanun MpoTeruHa
Ki-67 HeoOxoamM U1l onpeaesieHIus MOJIEKYJISIPHO-
OMOJIOTMYECKOTO MOATHUIIA paKa MOJIOYHOM KeJIe3bl
(PMX) [2, 3, 6]. [TockoabKy st mporpeccuu PM2K
XapaKTEPHO CHWKEHUE KOJIMYECTBA OITyXOJIEBBIX
KJeTok, skcnpeccupyomux ER u PR, n yBennuenue
Ki-67-nonoxuTeabHbIX KIeTOK [7, 8, 14, 16], mouck
MPEIUKTOPOB TaKUX M3MEHEHMI OMyXoiau Mo Mepe
pa3BUTHUS 3a00JIeBaHUST MOKET OKa3aThCs MTOJIC3HBIM
JUUTST CBOEBPEMEHHOM KOPPEKIIMU €TO0 JICUSHMSI.

OOI111eU3BECTHO yYyacTUEe CTEPOUIHBIX TOPMOHOB
W CTEPOUI-CBSI3BIBAIONIETO TJIO0YJIMHA CHIBOPOTKU
KpOBHU B BOBHUKHOBeHUM U pocte PM2XK [10, 12, 13,
19]. Topa3no MeHee M3YYeHHOM OCTaeTCsI pOJIb ayTO-
aHTUTE] TIPOTUB XMMWIECKNX KAHIICPOTEHOB U CTe-
POUAHBIX TOPMOHOB B nporpeccuu PM2K.

OcHoOBaHUEM [JIs UCCIIEAOBAHUST TTPEIUKTOPHO-
ro 3HAYEHUsI TaKUX aHTUTE] CIYXKUT ClCAyIollee.
OueBunHO, 9TOo M3MeHeHHUs sKkcnpeccnd ER, PR u
Ki-67 06yciioBJIeHBI HAPYIIEHUSIMU B TEHETUYECKOM
armapate TpaHC(OPMUPOBAHHBIX KJIETOK, BBI3bIBac-
MBIMM, B TOM 4ucJie, oopaszoBanueM JJHK-annykToB
MeTa0O0JIMTOB XMMUYECKUX KaHIIEPOTeHOB (B 4YacT-
HOCTHU OeH3o[a]nupeHa, Bp) u cTeporuIHBIX TOPMO-
HOB Y 3[I0POBBIX JitoJiei U 60abHBIX PM2K u npyrumu
3JIOKQaYeCTBEHHBIMU HOBOOOpa3zoBaHusiMu |11, 17,
18, 20]. HuskoMmoneKyasipHble COCIMHEHUSI, KOBa-
JICHTHO CBSI3aHHBIC C MaKpOMOJICKYJISIPHBIM HOCH-
TeJIeM, CTAHOBSITCSI TalITEHAMU U TIPUOOPETAIOT CITO-
COOHOCTh WHIYLIUPOBATb CUHTE3 CIEHU(PUUIESCKUX
aHTUTEINI. YMECTHO TPEAIIONIOXUTb, YTO UHINBUIY-
aJlbHbIe OCOOEHHOCTU O0pa30BaHMs ralTeH-CIeL-
(bUYIEeCKUX aHTUTE MOTYT OBITh B3aMMOCBSI3aHHBIMU
C HapylHIeHUSIMU 9KCITPECCUHN OITyXOJIEBBIMU KJIeTKAa-
MU HEKOTOPBIX 0eaKkoB, B ToM yncie ER, PR u Ki-67
B Ipoliecce pocta U MetactazupoBanuss PM2K.

Panee HamMu ObLIO OOHApPYXKEHO, UTO OJHOBpE-
MEHHOE TIpEBBIIIICHNE YPOBHEH aHTHUTET Kiacca A
npotus Bp u E2 Han ypoBHsMu aHTUTEeN poTuB Pg
B CBIBOPOTKe KpoBHU y 0onpHBIX ER*/PR* PMXK B
I cranuu BcTpeyasioch yaiie, YeM y 310POBbIX JKeH-
muH [4], n pexe y 6oapHBIX ¢ ER" omyxonsimu Ha
II-1V cragusix, yem B Hayvajie 3a0oJieBaHus [5]. On-

HaKO B3aMMOCBSI3U yKa3aHHBIX aHTUTEJ C KOJIMYe-
cTBOM B omyxojiu Ki-67-1T0JIOXKUTENbHBIX KJIETOK
He ObUIM M3YYeHBI. 3a paMKaMM IIpeaBapUTEIbHBIX
MCCJIEOBAHUI B 3TOM HaIlpaBJeHUU OCTAIUCh Tall-
TeH-crienmdunyeckue anturenaa kimacca G. He 6bu10
MpPOBEACHO CpaBHEHUE MPEAUKTOPHOU POJU aHTU-
Ten, crienuduuHbix K Bp, E2 u Pg ¢ TakoBoii y camux
ropmoHoB, E2 u Pg.

Iens uccnenoBaHusa — BBISIBUTD MpeATiogaraeMblie
B3aMMOCBSI3M WHIWBUAYAIBLHBIX YPOBHE aHTUTEI
kitaccoB A u G npotuB Bp, E2 u Pg, a takxke E2 u Pg
B CBIBOPOTKE KpoBU 00J1bHbIX PM2K ¢ HapylieHusiMu
akcnpeccun ER, PR u Ki-67 B ortyxo/u rpu ee npo-
TpecCum.

Matepuans! n MeTogbl

OOBEKTOM ISl MICCIIEIOBAaHUS B HACTOSIIECH pa-
00Te MOCIyXUJIa ChIBOPOTKA KPpOBU 1574 >KeHILMH B
MOCTMEHOTIAay3¢ C TEPBUYHO YCTAHOBJICHHBIM IHa-
THO30M «WMHBa3WBHas KapIUHOMAa MOJIOYHOM Ke-
JIe3bl HeCIeln(pUYeCKOro Tuma». Bce >KeHIIUHBI
BrepBble oOpaTwinuch B Ky30acCKMil KIMHUYECKUIA
oHkKoJornyeckuii nucrancep r. Kemepono. [To TNM
knaccudukaumm Obun BbisiBAeHBI | m 11 cramum
3aboseBaHus B 45,8% v B 39,2% ciiydaeB COOTBET-
crBedHo, 111 u IV craguu O6bUH BhIABIEHBL Y 13,6%
u 1,4% XeHIIUH COOTBETCTBEHHO. PelenTopHBbIi
cratyc onyxoiau (ER*/-, PR*/-) u mapkep nponaude-
paTUBHOM AaKTUBHOCTM oOIlyxoyieBoi kietku Ki-67
OBbLTM OMpeaesieHbl ¢ MMOMOIIbIO CTAHAAPTHOTO UM-
MYHOTUCTOXMMUYECKOTO METOoIa B IIaTOJOroaHa-
TOMMYECKOM OTIeJeHMU. MeauaHa Bo3pacTa BCEX
KEHIIWH cocTaBmwia 65 JjieT (MHTepKBapTUJIbHBIN
pa3max 59-70 ser).

HUist vccnenoBaHUsl y XEHIIWH 3abupaiach Be-
HO3Hasl KPOBb COTJIACHO A3TUYECKMM CTaHIapTaM B
COOTBETCTBUU C XEJIbCUHKCKOW Aekjapaluein (pe-
makius 2013 1) u B coorBercTtBUM ¢ IlpaBriamu
KmHUYeckoil mpaktuku B Poccuiickoit Denepa-
o, yrBepxkaeHHbiMKu Ilpukazom MwunznpaBa PD
Ne 266 ot 19.06.2003. Bce XXeHIIMHBI IPEAOCTABUINA
WH(OPMUPOBAaHHOE MUMCbMEHHOE COIJIache Ha yya-
CTHE B TaHHOM HCCJICTIOBAaHUU.

NmmyHoaHanu3 aHTuten kiacca A u G mpo-
TuB Bp, E2 u Pg (IgA-Bp, IgA-E2, IgA-Pg, 1gG-Bp,
IgG-E2 u IgG-Pg) ompenensiii ¢ MOMOIIBIO He-
KOHKYPEHTHOT0 MMMYHO(hEPMEHTHOTO aHajiu3a Mo
oIurcaHHOU B pabote [1] MeTonuKe, Iie B KaueCcTBe
AHTUTEHOB MCITIOJIb30BaJIM KOHbIOTaThl Bp, E2 u Pg
¢ benkoM-HocuTesieM (ObIYbUM CBIBOPOTOYHBIM aJlb-
OyMHHOM). YpOBHUM aHTUTEJI K UCCIEIYEMbIM rante-
HaM BbIpaxkaJii B yCIOBHBIX eauHunax (y. e.) [1]. dus
KaXXIoro 00CeayeMOoro OBUIM pacCYMTaHBl WHIU-
BUIyaJbHbIE COOTHOIIEHWS YPOBHEN aHTUTE IBYX
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knaccoB (IgA-Bp/IgA-Pg, IgA-E2/IgA-Pg, 1gG-Bp/
IgG-Pg, IgG-E2/1gG-Pg).

KontenTpatmio crepouasHbIx TopmMoHOB (E2, Pg)
ONpPENESII C TTOMOIIBI0 KOMMEPUYECKHUX HaOOpOB
«AmmyHoDPA-Dcrpanuoir», «MUMmmyHoDPA-TIT» (AO
«HBO HMwmmyHoTtex», MockBa, Poccusi) corimacHo
WHCTPYKLIMU MO0 MPUMEHEHUIO.

Bce nmonydyeHHble naHHBIE ObUTM OOpaOOTaHBI C
nomoiupto ITTTIT Statistica 8.0 (StatSoft Inc., CILA).
HenopManbHbIlT XapakTep pacripefefieHus Kade-
CTBEHHBIX IIPU3HAKOB OIIPEICTWIN C TOMOIIBIO
W-kputepus Illanupo—Yunka u 3atem sl BbISIB-
JICHUST pa3induii MeXIy WCCIeAyeMbIMU TpyIaMu
ucrionb3oBanu U-kputepuit ManHa—YUTHU 1151 He-
3aBUCUMBIX BHIOOPDOK M HETapaMeTpUYeCKUil Kpu-
Tepuii x> ¢ monpasKoii MeiiTca Ha HeNpepbIBHOCTD
Bapuanuu. Kputudeckuii ypoBeHb 3HAUMMOCTHU
npuHumaics p < 0,05. CpenHue 3HaueHUST YPOBHEM
AHTUTEJ U KOHLIEHTPALlMU TOPMOHOB TMPEACTABICHbI
B BuAe Meauanbl (Me) U UHTepKBapTWILHOIO pa3Ma-

Xa (Qo,zs‘QOJS)-
PesynbTartbl

[MpeaBapuTeIbHO TIPOBEIM  aHAJIU3  UMEIO-
meicss BbIOOpKM OoabHBIX PM2K B mocTtmeHomna-
y3e (n = 1574) mo skcnpeccuu B omyxoinu ER, PR
n Ki-67 B cooTBeTCTBUM €O CcTagueil mporecca
(ta6mn. 1). INonrBepauanu OOIEUM3BECTHBIE JaHHBIS
0 CHWXXEHUM ynesibHOro Beca 6osibHBIX ¢ ERY/PR*
onyxojisimu oT I x ITI+IV craguam (B Halem ciy-
yae ¢ 77,2% no 62,7%). COOTBETCTBEHHO, yBEJIM-
yuics yneabHbid Bec 00ibHBIX ¢ ER"/PR- PMXK (c
11,4 10 22,5%). I1lpu coxpaHeHUU HA OOHOM YPOBHE
ER*/PR- onyxoneit (11,4-14,8%) paznuaust Mexty
6onbpHBIMH 110 yaeapHOMYy Becy ER*/PR* u ER-/PR-
B COOTBETCTBUM CO CTAAUSIMU OKa3aJIMCh CTAaTUCTH-
yecku 3HauuMbIMU (p < 0,001).

CTaTUCTUYECKN 3HAYMMBbIC Pa3INIUsI TPOSIBU-
JIMCh B cpaBHeHUM 00JibHBIX ¢ I 1 11 ctapusasmu PM2K
(p < 0,001) m II+1V cragusimu (p < 0,001) 110 pac-
npenesennio ER*/PR*, ER"/PR- u ER-/PR- omny-
xoJieii. B anamornunom cpaBHeHuM 0osibHBIX 11 1 ¢
HI+IV cramusmuy pasziuuyusi NPakKTAYECKU OTCYT-
ctBoBaiu (p = 0,51). DT0 MO3BOMNIO B JabHEHIIEM
WCCIICIOBAaHNM MCKOMBIX B3aMMOCBSI3e MHINBUIY-
aJIbHBIX YPOBHE# aHTUTE M TOPMOHOB C 9KCITPECCH -
et ER u PR o6beaunuth 60bHbIX co II u ¢ [T1+1V
CTaIUSIMU B OJIHY TPYIIITY C ITPOIOJIKEHHBIM POCTOM
OIYXOJIU JJIs CPaBHEHUS ¢ OOJIbHBIMHY B HavaJjie 3J10-
Ka4eCTBEHHOTO MpoIiecca.

OxugaeMbIM OKa3ajoCch U H3MEHEHME 3DKC-
npeccnn Ki-67. YnenbpHbIll BeC OOJBHBIX ¢ HU3KOMN
npoJinpepaTUBHONM aKTUBHOCTBIO (KOJIMYECTBO B
onyxoiau Ki-67-nmonoxureabHbix KieTok < 20%)
cHmxacst ot 55,5% nmo 30,9% c 1 x 1I1+1V cragu-

amu. COOTBETCTBEHHO, BO3pacTaj yIeJIbHbIA Bec
OOJIBHBIX C AKTUBHO IIPOJUMEPUPYIOIIUMHU OITyXO-
nsavu (Ki-67 > 20%) ¢ 44,5% no 69,1% (p < 0,001).
Tak xe kak u mpu aHanu3e ER/PR, Mexmy 601bHBI-
mu co II u ¢ IHI+1V crapussmu PM2K He ObLI1O pas-
JIMYKI 10 pacrpeneieHunio 0oibHbIX ¢ Ki-67 < 20%
u Ki-67 > 20% onyxonsmu (p = 0,11). ITostomy
UX TOXE OOBCTMHWINA B OTHCIBHYIO TPYIINY B Jalb-
HEMIIUX UCCAeTOBaHUSIX IS CPaBHEHUST ¢ OOJbHBI-
mu c¢ I cragueit PM2XK, paznuuusi ¢ KOTOPbIMU MO
ATOMY MapKepy ObLIM CTaTUCTUYECKUA 3HAYMMBIMU
(p <0,001).

Paccuutanu meauaHbl YpPOBHEN WCCIELyeMbIX
AHTHUTEJI U TOPMOHOB U WX WHIWBUAYAIBHBIX COOT-
HOIIIEHUI B CLIBOPOTKE KpoBU 60abHBIX PM2K ¢ I, 11
u [I+1V cragusamu (Tabi. 2). BeISCHWUIOCH, 4YTO UX
colepXaHWE U COOTHOIICHUST COXPAHSIIOT UCXOTHBIC
3HadyeHwus nipu I ctaguu ko I1 u x ITI+1V. Tenaenuus
K cHIDKeHo Me cootHomeHust IgA-Bp/IgA-Pg ¢
1,9 mo 1,5 ObIIa CTATUCTUYECKU MAJIO YOCTUTETbHOM
(p = 0,04), TaKk Ke KakK 1 pa3u4yus Mo CoAepKaHUIO
E2 (p = 0,03). IIpocieauTs UHAUBUIYaTbHbBIE U3ME-
HEHUST YPOBHEU UCCIIeIyeMBbIX aHTUTEI M TOPMOHOB Y
Kaxxnoi 6osbHOM OT I k ITT+1V cranun npakruyeckn
HEBO3MOXHO, IMTOCKOJIbKY OHU 00513aTeIbHO TOoJIydya-
IOT KaKoe-JIN0O JIcUeHNE, MOTSHIIUATbHO BIIMSIOIICE
Ha 5TU MMOKa3aTeu.

B nameit Beioopke PM2K y Bcex malmeHTOK ObLT
BBISIBJICH BIlepBbIc. [102TOMY C BBICOKOI BEpOSITHO-
CThIO MOXHO yTBEPXKI1aTh, YTO CONEPXKAHUE UCCIIEAY -
€MBbIX aHTUTEJI U TOPMOHOB B KaXKJIOM IEPCOHATBHOM
cliygae He M3MEHSICTCSI IIPU IIPOTIPECCUM OITyXOJu, a
npearnojaraeéMble B3aMMOCBSI3U UMMYHOJIOTUYECKUX
W BSHAOKPUHHBIX TIOKa3aTeJie ¢ ToTepeil OIlyXo-
ab10 ER u PR u Bo3pacranuem nposudepaTruBHOMN
AKTUBHOCTU OOYCJIOBJIEHbI U3MEHEHUSIMU UYyBCTBU-
TEJILHOCTU CaMUX TPaHCHOPMUPOBAHHBIX KJIETOK K
POCTOPETYIUPYIOIINM (DaKTOpaM CHIBOPOTKU KPOBH.

B tabnune 3 npeacraBiaeHbl pe3yJibTaThl MCCJIe-
JIOBaHUS B3aMMOCBSI3€ colepXaHUs B OIYXOJU
Ki-67-110J10XKUTENBHBIX KJIETOK ¢ WHAMBUIYAJTbHBI-
MU YPOBHSIMM aHTHUTEJN Kjacca A, crieuu(pUUIHBIX K
Bp, E2 u Pg, a Takke ¢ X UHAUBUAYAIbHBIMU CO-
oTHoweHusIMU y 6oJbHbIX ¢ I u co 1I-1V crapusmu
3JI0Ka4eCTBEHHOro Ipoiiecca. MckoMbie B3ammoc-
BSI3U HEe OOHapyXXeHbl y 001bHbIX ¢ | cTanueii. Ynenb-
HBII1 BeC OOJIBHBIX C aKTUBHO MPOJr(hepUpPYIOIINMUA
onyxosisimu (Ki-67 > 20%) GbL1 HUXKE, YeM C HU3KO
npoiudepupyoimmu omyxoasmu (Ki-67 < 20%)
HE3aBUCHUMO OT YPOBHEM KaXIOTo U3 MCCIeaye-
MBbIX aHTUTE] U UX UHAUBUIYAJTbHBIX COOTHOILICHUM
(p=0,17-0,84).

Y ooapubix Ha II-1V crammax PM2K aktuBHO
npoarudepupyrolire onyxoau ooHapyK1uBaau Jaie,
YyeM HU3KO TMpoyudepupyonme, HEe3aBUCUMO OT
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TABJULA 1. YUCNO (n) U YAENbHBIWA BEC (%) BONbHbIX PAKOM MONOYHOW XENE3bI (PMX) B 3ABUCUMOCTM OT
CTATYCA CTEPOWIHbIX PELIENTOPOB B OMYXONX U COQEPXXAHWUA Ki-67-MONOXUTENBHBIX KNETOK B OMYX0NN

TABLE 1. NUMBERS (n) AND PREVALENCE (%) OF BREAST CANCER PATIENTS (BCP) ACCORDING TO TUMOR STEROID
RECEPTORS STATUS AND LEVELS OF TUMOR Ki-67 POSITIVE CELLS

PMX I cragun | PMXK Il craguin | R IRV 2 (p)
ER/PR BCP | stage BCP Il stage crafum 2 (P) H-(I+1V
) ~ _ BCP IlI+IV stages Il cTagun ( ) cTanum
Ki-67 (n=721) (n=617) (n = 236) i l1-(111+1V)
-1l stages
stages
n/% n/% n/%
ER*/PR* 557/77,2 413/66,9 148/62,7 216 14
ER*/PR 82/11,4 81/13,2 35/14,8 (<0 (’)01) © ;51)
ER/PR 82/11,4 123/19,9 53/22,5 ’ ’
2 (p), df = 4 30,7 (< 0,001)
Ki-67 < 20 400/55,5 229/37,1 73/30,9 443 2,6
Ki-67 > 20 321/44,5 388/62,9 163/69,1 (< 0,001) (0,11)
X (p), df =4 66,4 (< 0,001)

TABMULIA 2. MEAWAHbI (Me) YPOBHEW IgA W IgG AHTUTEN, CMIELIM®UYHBIX K BEH3O[A]MUPEHY, 3CTPAUONY
W MPOFECTEPOHY (Y. E.), KOHLIEHTPALMI CTEPOUAHbIX FOPMOHOB (HMOb/N) U UX COOTHOLLEHWI Y BOMbHbIX
PAKOM MOJIOYHOW XENE3bI (PMX)

TABLE 2. MEDIAN (Me) LEVELS OF IgA AND IgG ANTIBODIES SPECIFIC TO BENZO[A]PYRENE, ESTRADIOL
AND PROGESTERONE (CU), CONCENTRATIONS OF STEROID HORMONES (NMOL/L) AND THEIR RATIOS IN BREAST
CANCER PATIENTS (BCP)

AHTUTENna, ropMoHbI U PMX | cTagum PMX Il cragum Phél:l;;l:;v . ("'I, "
UX COOTHOLUEHUSA BCP I stage BCP Il stage - -+
Antibodies, (n= 7213J (n= 617? BCP llI+IV stages | Ill cTanum cTagum
i (n = 236) Il
hormones and their stages 1-(11+1V)
combinations Me (QuzQurs) | Me (QuzsQure) | Me (QuzsQre) stages
1.1. IgA-Bp 3,3(2,1-5,4) 3,3(2,0-5,2) 3,3 (2,2-4,8) 0,46 0,59
1.2. IgA-E2 2,7 (1,7-4,1) 2,7 (1,7-4,2) 2,7 (1,7-4,0) 0,65 0,74
1.3. IgA-Pg 1,8 (1,1-2,8) 1,9 (1,1-3,0) 2,1 (1,2-3,1) 0,31 0,56
2.1. IgA-Bp/igA-Pg 1,9 (1,3-2,7) 1,7 (1,2-2,5) 1,5 (1,1-2,2) 0,04 0,04
2.2. IgA-E2/IgA-Pg 1,5 (1,1-2,0) 1,4 (1,1-1,9) 1,4 (1,0-1,9) 0,17 0,26
3.1.1gG-Bp 9 3 (5,8-13,8) 8,9 (5,1-14,5) 8,7 (5,2-13,2) 0,69 0,40
3.2.19gG-E2 1(5,2-11,7) 7,6 (4,7-11,6) 7,3 (4,7-12,0) 0,25 0,91
3.3.1gG-Pg 6 (2,9-7,3) 4,5 (2,7-7,5) 4,8 (2,8-7,6) 0,95 0,91
4.1. 1gG-Bp/igG-Pg 1,9 (1,4-2,6) 1,9 (1,4-2,6) 1,8 (1,3-2,4) 0,24 0,19
4.2. 1gG-E2/igG-Pg 1,7 (1,3-2,2) 1,7 (1,3-2,1) 1,6 (1,2-2,2) 0,27 0,74
5.1. E2 0,17 (0,10-0,25) 0,18 (0,11-0,28) 0,20 (0,13-0,27) 0,03 0,46
5.2. Pg 0,72 (0,46-1,15) 0,74 (0,48-1,12) 0,75 (0,49-0,99) 0,49 0,97
5.3. Pg/E2 4,1 (2,2-8,5) 3,9 (2,0-8,3) 3,5(2,2-8,0) 0,18 0,45

COJlep>KaHUsI B CBHIBOPOTKE KPOBU HUCCIEIYEeMbIX
IgA-Bp, IgA-E2 u IgA-Pg, tak xe kak u ot IgA-E2/
IgA-Pg (p = 0,07-0,52). TeHmeH1UIMs K BO3pacTaHUIO
yAEJIbHOIO Beca OOJBbHBIX C aKTUBHO MpPOJIMpepupy-
FOLLIMHU OIMyX0JisiMU ¢ 56,1% 1o 68,3% u 64,8% nipo-
SIBUJIOCh TOJIBKO TPU BO3pPACTAaHUU WHINBUIYaITb-
HbIX cooTHouieHuit IgA-Bp/IgA-Pg (p = 0,03).

I1pu cpaBHeHuu 60abHbIX ¢ I 1 I1-1V cranusmu
PMXK yBenuuyeHue yaebHOTro Beca akTUBHO TTPOJIU -

(bepupyIoILInX OIMyXoJJeil UMeI0 MECTO HEe3aBUCUMO
OT YPOBHEN MCCICAYeMBIX aHTUTE]I 1 COOTHOIIICHUS
IgA-E2 /IgA-Pg (p < 0,001). CratucTuyeckmn He-
3HayMMasl pa3HUlia B 3TOM CpaBHEHUU OOHapy>KeHa
TOJIbKO Y OOJIBHBIX C HU3KUM 3HAaUYCHUEM UHINBUIY-
anbHOro cootHoiueHus: IgA-Bp/IgA-Pg (c 43,7% no
56,1%, p =0,07).

HccnenoBanue ER u PR moyioxXuteabHbIX OITyX0-
aeit 6osbHBIX ¢ I 1 I1-1V craguamu PM 2K B 3aBucu-
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TABJNALIA 3. YUCNO (n) U YAENLHBIWA BEC (%) BONbHbIX PAKOM MONOYHOW XXENE3bI (PMX) C PA3NIUYHBIM
COJEP)XXAHUEM Ki-67-NONOXMUTENbHbIX KNETOK B ONYXO/W B 3ABUCUMOCTY OT YPOBHEMN AHTUTEN,
CMELIMOUYHBIX K BEH30[A]MUPEHY, 3CTPAAWONY U MPOTECTEPOHY (Y. E.), U UX COOTHOLLEHMN

TABLE 3. NUMBERS (n) AND PREVALENCE (%) OF BREAST CANCER PATIENTS (BCP) WITH DIFFERENT LEVELS OF TUMOR
Ki-67 POSITIVE CELLS ACCORDING TO SERUM LEVELS OF ANTIBODIES, SPECIFIC TO BENZOJAJPYRENE, ESTRADIOL AND

PROGESTERONE (CU), AND THEIR RATIOS

PMX | ctraguu PMX lI-IV ctagui
AHTUTENna M MX BCP | stage BCP II-1V stages
COOTHOLEHUA (n=721) (n=853) A% Ki-67 > 20%
Antibodies and their ) ) ; . (p)
combinations Ki-67 Ki-67 Ki-67 Ki-67
<20% >20% <20% >20%

1.1.1gA-Bp <2 88/55,7 70/44 .1 76/37,4 127/62,6 18,5 (< 0,001)
1.2. IgA-Bp 2-4 158/57,0 119/43,0 122/36,4 213/63,6 20,6 (< 0,001)
1.3.1gA-Bp >4 154/53,8 132/46,2 104/33,0 211/67,0 20,8 (< 0,001)
x2 (p), df = 2 0,6 (0,75) 1,3 (0,52)

21.IgA-E2<2 150/58,4 107/41,6 100/37,2 169/62,8 21,2 (< 0,001)
2.2. IgA-E2 2-4 144/52,6 130/47 .4 132/36,8 227163,2 15,8 (< 0,001)
2.3.1gA-E2 >4 106/55,8 84/44,2 70/31,3 155/68,9 24,7 (< 0,001)
¥ (p), df =2 1,8 (0,40) 2,5(0,29)

3.1.IgA-Pg <1 83/57,6 61/42,4 51/30,2 118/69,8 27,4 (< 0,001)
3.2. IgA-Pg 1-2 145/55,1 118/44,9 113/40,4 167/59,6 14,7 (< 0,001)
3.3.IgA-Pg > 2 172/54,8 142/45,2 138/34,2 266/65,8 20,6 (< 0,001)
x2 (p), df =2 0,3 (0,84) 5,3 (0,07)

4.1. IgA-Bpl/lgA-Pg < 1 58/56,3 45/43,7 65/43,9 83/56,1 12,4 (0,07)
4.2. IgA-Bpl/igA-Pg 1-2 154/51,7 144/48,3 122/31,7 263/68,3 20,0 (< 0,001)
4.3. IgA-Bpl/igA-Pg > 2 188/58,8 132/41,2 115/35,9 205/64,1 22,9 (< 0,001)
x2 (p), df =2 3,2 (0,21) 7,1(0,03)

5.1. IgA-E2/IgA-Pg < 1 88/60,3 58/39,7 70/37,8 115/62,2 22,5 (< 0,001)
5.2. IgA-E2/IgA-Pg 1-2 203/52,3 185/47,7 173/36,0 307/64,0 16,3 (< 0,001)
5.3. IgA-E2/IgA-Pg > 2 109/58,3 78/41,7 59/31,4 129/68,6 26,9 (< 0,001)
x2 (p), df = 2 3,5 (0,17) 1,9 (0,39)

MOCTHU OT coliep>kaHus B chiBopoTKe IgA-Bp, IgA-E2
u IgA-Pg nnokazano ciaenytolee (Tad. 4). Y 60JbHBIX
¢ I crammeit ynenpnbrit Bec ERY/PR* omyxomeit 6b1
meHblie, a ER-/PR- omyxoseit 6obliie mpu HU3KUX
ypoBHsx IgA-Bp < 2 (72,8% w 12,7%), yem nipu BbI-
cokux ypoBHax IgA-Bp > 4 (83,2% u 7,7% cootrBeT-
ctBeHHO, p = 0,03). Mckomble B3auMocBs3u ¢ IgA-E2
u IgA-Pg He obHapyxeHs! (p = 0,43 u p = 0,78). B
aHaJIOTMYHOM cpaBHeHUM ¢ yuyeToM IgA-Bp/IgA-Pg
TaKKe pa3IduMsl OKa3aJMCh CTaTUCTUYECKU OoJiee
3HaunMMBbIMHU (63,1% n 17,5% nipu IgA-Bp/IgA-Pg < 1
npotuB 84,1% u 7,2% npu IgA-Bp/IgA-Pg > 2 coot-
BeTcTBeHHO, p < 0,001). MeHee BbIpakeHHOU ObLIa
pasuuia 1mo IgA-E2/IgA-Pg (68,5% u 17,8% tipoTus
82,8% w1 8,6% cooTtBeTcTBeHHO, p = 0,02).

Y 6onbHBIX co II-1V cramusimu PM2K ER*/PR™,
ER*"/PR-u ER-/PR- onyxonu oOHapyKWBaJIA C OIU-
HAKOBOI YaCTOTOM MpH JIIOOOM 3HAYEHUN WX UHIIM -
BUIYaJIbHBIX COOTHOIIICHU.

Ipu cpaBHeHUU 60abHBIX ¢ | cTanueii u co I1-1V
cragussMu PM2K oxxngaemMoro CHUXXeHUsl yaeJIbHOTO
Beca ER*/PR" ormyxoieit 1 COOTBETCTBYIOIIETO ITO-
BbILIeHUS yaeabHoro Beca ER-/PR™ ommyxouieii He 00-
Hapy>XeHO MPU CPpeAHUX 3HAaUYeHUIX ypoBHel IgA-Bp
2-4 (p = 0,07) u IgA-Pg 1-2 (p = 0,11); mpm HU3KUX
rnokasatesisix cooTHoureHuil IgA-Bp/IgA-Pg < 1
(p=0,43) m IgA-E2/IgA-Pg < 1 (p = 0,99).

IIpennonaraemele B3auMocBs3u ypoBHel IgG-
Bp, 1gG-E2 u IgG-Pg, paBHO Kak U UHAUBUAYAJb-
HBIX cooTHomeHuit IgG-Bp/IgG-Pg u IgG-E2/
IgG-Pg ¢ skcnpeccueit B orryxoau ER, PR n Ki-67
He oOHapyxeHbl y 00bHbIX PM2K Hu nipu [, Hu nipu
1I-1V cragusix 1mo-otaejbHOCTU, HA IPU CPpaBHEHUU
o6osbHBIX ¢ | 1 co II-1V cragussmu (moaydeHHbIE pe-
3yJITAHTBI HE MPEJCTABJICHBI B TAOIUIIAX).

Bri6opouHbIe McclienoBaHUS B3aMOCBSI3ei M-
MYHOTUCTOXMMUYECKUX MapKEepOB OMYyXOJUd C CO-
IepXXKaHWEM B CBIBOPOTKE CTEPOMITHBIX TOPMOHOB
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TABJNLIA 4. YUCNO (n) U YAENbHBIWA BEC (%) BONbHbIX PAKOM MONOYHOW XXENE3bI (PMX) C PA3NIUYHBIM
PELIENTOPHbIM CTATYCOM OMYXONW B 3ABUCUMOCTU OT YPOBHEW AHTUTEN, CMELUM®UYHBIX K BEH30[A]
MUPEHY, 3CTPALMONY U MPOrECTEPOHY (Y. E.), U UX COOTHOLLEHWN

TABLE 4. NUMBERS (n) AND PREVALENCE (%) OF BREAST CANCER PATIENTS (BCP) WITH DIFFERENT TUMOR STEROID
RECEPTORS STATUS ACCORDING TO SERUM LEVELS OF ANTIBODIES, SPECIFIC TO BENZOJAJPYRENE, ESTRADIOL AND
PROGESTERONE (CU), AND THEIR RATIOS

PMX | ctaguu PMX lI-IV ctagun
AHTUTENa U Ux BCP | stage BCP II-IV stages
COOTHOLUEHUA (n=721) (n = 853) A% ER/PR
Antibodies and their - "e /o T ER7PR- | ER/PR | ER'/PR* | ER/PR | ERIPR (P)
combinations
n/% n/% n/% n/% n/% n/%
1.1.1gA-Bp <2 115/72,8 | 231/14,6 20/12,7 | 124/61,1 28/13,8 51/25,1 12,4 (0,01)
1.2.1gA-Bp 2-4 204/73,6 33/11,9 40/14,4 | 218/65,1 50/14,9 67/20,0 5,6 (0,07)
1.3.1gA-Bp >4 238/83,2 26/9,1 22/7,7 219/69,5 38/12,1 58/18,4 10,7 (< 0,001)
¥2 (p), df = 4 10,9 (0,03) 5,2 (0,27)
21.1gA-E2< 2 189/73,5 32/12,5 36/14,0 | 166/61,7 42/15,6 61/22,7 8,7 (0,01)
2.2.IgA-E2 2-4 216/78,8 29/10,6 29/10,6 | 238/66,3 49/13,6 72/20,1 9,5 (0,002)
2.3.1gA-E2 >4 152/80,0 21/11,1 17/8,9 157/68,8 25/11,1 43/19,1 10,2 (0,01)
12 (p), df =4 3,9 (0,43) 3,9(0,42)
3.1.1gA-Pg <1 115/79,9 17/11,8 12/8,3 96/56,8 25/14,8 48/28,4 20,1 (< 0,001)
3.2. IgA-Pg 1-2 201/76,4 29/11,0 33/12,5 | 193/68,9 35/12,5 52/18,6 6,1 (0,11)
3.3.1gA-Pg > 2 241/76,8 36/11,5 37/11,8 | 272/67,3 56/13,9 76/18,8 7,0 (0,02)
2 (p), df =4 1,7 (0,78) 9,3 (0,06)
4.1. IgA-Bpl/igA-Pg < 1 65/63,1 20/19,4 18/17,5 94/63,5 21/14,2 33/22,3 4,8 (0,43)
4.2. 1gA-Bpl/igA-Pg 1-2 | 223/74,8 34/11,4 41/13,8 | 250/64,9 60/15,6 75/19,5 5,7 (0,02)
4.3. 1gA-Bpl/ilgA-Pg > 2 | 269/84,1 28/8,8 23/7,2 217/67,8 35/10,9 68/21,3 14,1 (< 0,001)
w2 (p), df =4 22,4 (< 0,001) 3,7 (0,45)
5.1. IgA-E2/IgA-Pg < 1 100/68,5 20/13,7 26/17,8 | 126/68,1 26/14,1 33/17,8 0(0,99)
5.2. IgA-E2/igA-Pg 1-2 | 302/77,8 46/11,9 40/10,3 | 314/65,4 69/14,4 97/20,2 9,9 (< 0,001)
5.3. IgA-E2/IgA-Pg > 2 155/82,8 16/8,6 16/8,6 121/64,4 21/11,2 46/24,5 15,9 (< 0,001)
2 (p), df =4 11,3 (0,02) 3,4 (0,50)

y 6onbHbix PMK c¢ I cranueit (n = 555) u co II-IV
cragusiMu (n = 610) moka3aiu cieaymoliee. Yiaeiab-
HEBI BeC OOJBHBIX C aKTUBHO MPOJU(EpUPYIOINTUMA
onyxoasMu (TabJji. 5) nipu | craguu okaszayics BbIIIE
MpY BBICOKMX KOHIeHTpauwmsax Pg > 800 mMoib/m,
yeM 1ipu Hu3Kux Pg < 400 mmvons/a (49,6% tipotus
29,7%, p = 0,003). He oOHapy:XeHO accolualuii
akcnpeccnu Ki-67 ¢ conepxkanuem E2 v mHaIuBumy-
abHbIX cooTHoIeHut Pg/E2 y 6onbHBIX ¢ | cTanueit
PM2K. V¥V 6oabHbIx co II-1V cranusimu HeOosblas
pasuuia 1o ypoBHsaMm Ki-67 > 20% nposiBuiach npu
aHanuse cooTHolneHuit Pg/E2 (p = 0,04).
HesnauurtenpbHOe BO3pacTaHUE YaCTOTHI ITPOJIU-
depupyroux onyxoJeit (Ki-67 > 20,0%) y 601bHbIX
co II-1V cragusimu no cpaBHeHu1o ¢ I cragueit ObL10
XapaKTepHO JUIST MAIMEHTOK ¢ HU3KUM COAEp>KaHU-
eM B cbiBopotke E2 < 100 mMmosb/a (53,9% npoTtus
43,5%,p = 0,11) ¥ Cc BBICOKMM 3HAaYE€HUEM MHINBU-
nyanbHOro cootHourenust Pg/E2 > 6 (56,0% npotus

45.9%, p = 0,06). Bo Bcex oCTaJIbHBIX TTO3UIINSIX Ta-
KOBOE BO3pacTaHue ObLIO 3HAYUTEILHO OOJIbIIIE U
cTaTUCTUYECKU 1ocToBepHBIM (p < 0,001).

CopepkaHre B OMYXOJIM TOPMOHAJIBHBIX PEIeIT-
TOpoB (Tabji. 6) 0OKa3ajaoCh B3aUMOCBSI3aHHBIM C
KOHIIeHTpauueit B ceiBopoTke Pg. ER*/PR* omyxo-
1 y 6onbHbIX ¢ | cTagueid U cpemlHUMU 3HAYEHUSI -
mu Pg 400-800 nimouib/J11 BcTpedanuch pexe (72,0%),
yeM Yy OOJIbHBIX C HU3KMMM U BBICOKMMM 3HAYE€HM-
samu Pg (82,0% u 84,0%, p = 0,007). AHaOru4HbIe
paznuuusg obHapyxeHbl U 'y 6onbHbIx [I-1V cTtagus-
mu (62,8% nporus 76,4% u 70,8% COOTBETCTBEHHO,
p =0,03).

HesnauurtenbHOe BO3pacTaHUE YACIbLHOIO Beca
6onbHbIX ¢ ER"/PR- onyxonsamu nipu 11-1V cragusix
Mo cpaBHEHMUIO Cc | cTagueit HaGMIOIATIOCh B CIIydasiX
¢ Hu3KuMu ypoBHsiMu Pg B ceiBopotke (11,8% mpo-
1B 5,4%, p = 0,2) ¥ ¢ HUBKUMU MHIWBUIYaTbHBIMU
cootHotueHusamu Pg/E2 < 3 (17,0% nporus 10,4%,
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TABJNALIA 5. YUCNO (n) U YAENbHBIWA BEC (%) BONbHbIX PAKOM MONOYHOW XXENE3bI (PMX) C PA3NIUYHBIM
COOEPXAHMEM Ki-67 MONOXWUTENbHBIX KNETOK B OMYXO0JIX B 3ABUCMMOCTWU OT KOHLIEHTPALIMK CTEPOUAHBIX
FOPMOHOB (nmonb/n) U UX COOTHOLIEHUK

TABLE 5. NUMBERS (n) AND PREVALENCE (%) OF BREAST CANCER PATIENTS (BCP) WITH DIFFERENT LEVELS OF TUMOR
Ki-67 POSITIVE CELLS ACCORDING TO STEROIDS HORMONES CONCENTRATIONS (pmol/L) AND THEIR RATIOS

PMX | ctaguu PMX lI-IV ctagun
FopMoHbI 1 nx BCP | stage BCP II-1V stages
COOTHOLEHUA (n = 555) (n=610) A% Ki-67 > 20%
Hormones and their Ki-67 Ki-67 Ki-67 Ki-67 (p)
combinations <20% >20% <20% >20%

1.1.E2<100 78/56,5 60/43,5 59/46,1 69/53,9 10,4 (0,11)
1.2. E2 100-200 125/62,5 75/37,5 73/36,7 126/63,3 25,8 (< 0,001)
1.3. E2 > 200 111/51,2 106/48,8 98/34,6 185/65,4 16,6 (< 0,001)
%2 (p), df = 2 5,5 (0,07) 5,1 (0,08)
2.1. Pg < 400 78/70,3 33/29,7 48/43,6 62/56,4 26,7 (< 0,001)
2.2. Pg 400-800 113/56,5 87/43,5 77/32,9 157167 1 23,6 (< 0,001)
2.3. Pg > 800 123/50,4 121/49,6 105/39,5 161/60,5 10,9 (0,02)
12 (p), df =2 12,3 (0,003) 4,3(0,12)
3.1.Pg/lE2<3 126/62,4 76/37,6 92/37,2 155/62,8 25,2 (< 0,001)
3.2. Pg/E2 3-6 77/52,0 71/48,0 53/31,2 117/68,8 20,8 (< 0,001)
3.3.Pg/lE2>6 111/54 1 94/45,9 85/44,0 108/56,0 10,1 (0,06)
%2 (p), df =2 4,5 (0,11) 6,4 (0,04)

TABIALIA 6. YUCNO (n) U YAENbHBIWA BEC (%) BONbHbIX PAKOM MONOYHOW XXENE3bI (PMX) C PA3NIUYHBIM
PELIENTOPHbIM CTATYCOM OMNyXOIK B 3ABUCUMOCTU OT KOHLIEHTPALIMM CTEPOUAHbLIX TOPMOHOB (nmonb/n)

U UX COOTHOLLEHWHA

TABLE 6. NUMBERS (n) AND PREVALENCE (%) OF BREAST CANCER PATIENTS (BCP) WITH DIFFERENT TUMOR STEROID
RECEPTORS STATUS ACCORDING TO STEROIDS HORMONES CONCENTRATIONS (pmol/L) AND THEIR RATIOS

PMX | ctagusa PMX lI-IV ctaguu
FopMoHbI U nx BCP | stage BCP II-IV stages
COOTHOLUEeHUs (n = 555) (n=610) A%ERIPR-
Hormones and their I "F o pp T ER*PR- | ER/IPR | ER/PR’ | ER/PR | ER/PR (P)
combinations
n/% n/% n/% n/% n/% n/%
1.1.E2<100 113/81,9 12/8,7 13/9,4 91/71 1 10/7,8 27121 1 11,7 (0,03)
1.2. E2 100-200 159/79,5 26/13,0 15/7,5 140/70,4 26/13,1 33/16,6 9,1(0,02)
1.3. E2 > 200 168/77,4 25/11,5 24/11 1 188/66,4 37/13,1 58/20,5 9,4 (0,01)
v2 (p), df = 4 2,9 (0,56) 3,9 (0,42)
2.1. Pg <400 91/82,0 14/12,6 6/5,4 84/76,4 13/11,8 13/11,8 6,4 (0,24)
2.2. Pg 400-800 144/72,0 26/13,0 30/15,0 | 147/62,8 27/11,5 60/25,6 10,6 (0,03)
2.3. Pg > 800 205/84,0 23/9,4 16/6,6 188/70,7 33/12,4 45/16,9 10,3 (< 0,001)
v2 (p), df = 4 14,2 (0,007) 11,2 (0,03)
3.1.Pg/E2< 3 153/75,7 28/13,9 21/10,4 | 174/70,4 31/12,6 42/17,0 6,6 (0,13)
3.2. Pg/E2 3-6 114/77,0 20/13,5 14/9,5 108/63,5 21/12,4 41/24 .1 14,6 (0,003)
3.3.Pg/E2 > 6 173/84,4 15/7,3 17/8,3 137/71,0 21/10,9 35/18,1 9,8 (0,004)
12 (p), df =4 6,2 (0,18) 4,0 (0,40)
p = 0,13). TakoBoe Bo3pacTaHue ObLIO 0O0Jiee BbI- O6cy)K‘D|eH|/|e

PaXX€HHbIM U CTAaTUCTUYCCKHU NOCTOBCPHbLIM Y 00J1b-

HBIX: TIpU TI060M COZlep)XaHUH B CBIBOPOTKE E2, pu WccnenoBaiu B3aMOCBSI3b MEXAY KOJINYECTBOM

ypoBHsIX Pg > 400 mMob/JT; TIPU COOTHOILIEHUSIX
Pg/E2 > 3.

ONYyXOJIEBBIX KJIETOK, aKkcrpeccupytommx Ki-67, ER
u PR, u ypoBHeM aHTuTeN Ki1accoB A u G K Bp, E2
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u Pg, a takke E2 u Pg B cbIBOPOTKE KPOBU y OOJb-
Hbix PM2K. Iluarno3z PM2K na crapusix I, I1 u IHI+1V
Yy BCceX OOJIbHBIX ObLT BBISIBJIEH BIIEPBbIE U A0 3TOTO
OHM HE TOJy4YaJli HUKAKOTO IPOTHBOOITYXOJIEBO-
ro Je4eHUsI. DTO MOCTYKMUJIO OCHOBAaHMEM YCJIOBHO
MHTEPIIPETUPOBATh pa3iuuus MexXay OOJbHBIMU Ha
cragusx I-111+1V kak nnauBuayaabHble U3MEHEHUS
9KCIPECCUN OITyXOJIEBBIX MapKepOB BO B3aUMOCBSI-
31 C YPOBHSIMU UCCEAYyeMbIX TOPMOHOB U aHTUTEN
M TaKUM 00pa3oM ONpPeae/INTh MIPSAUKTOPHYIO POJIb
nociaeaHux B rmporpeccun PM2K.

Kak u oxxunanocsw, ipu Il u ITII+1V cTtanusx cra-
TUCTUUYECKM 3HAYMMO CHIXKAJOCh KOJMYECTBO CIy-
yaeB ¢ ER*/PR* onmyxonsaMu ¢ HU3KUM comaepxka-
Huem Ki-67-nonoxurenbHbix KieTok (< 20,0%) u
COOTBETCTBEHHO BO3pacTaJi0 KOJIMYECTBO CIydacB C
ER-/PR- onyxosisimu ¢ BeICOKMM coaepxaHuem Ki-
67 (> 20,0%) tio cpaBHeHuo ¢ I cragueit. DTo Toa-
TBEPAMIIO U3BECTHBIEC MIPEACTABIECHUS 00 yTpaTe cTe-
POUIHBIX PELENTOPOB M pocTe MpoardepaTuBHOMN
aKTUBHOCTHU OITyXOJId mpu mporpeccum PM2K. Ot-
CYTCTBUE CKOJIbKO-HUOYIb 3HAUMMbBIX Pa3Ivu4yuil MO
3TUM TMoKa3zateassM Mexay 0oabHbiMU co 1T u ITI+1V
CTaAUSIMU TIO3BOJIMJIO OOBEAUHUTH HMX B OOIILYIO
rpynmny B JaJIbHEUIIMX TTOMCKaX MCKOMBIX B3aMMOC-
BSI3EH C MCCIICAYeMbIMI aHTUTEJIAMHA I TOPMOHAMM.

ITo comep:kaHUIO B CHIBOPOTKE KPOBU BCEX HC-
CJIeyeMbIX aHTUTEJ U TOPMOHOB 00JbHBIX PMK ¢
I, IT m III+1IV cragusmu He umenun pasmuunii. Ot-
MEUEHO TOJbKO cjlabast M CTAaTUCTUYECKH Majlo 3Ha-
yrMasl TeHIEeHLIMS K Bo3pacTaHuio KojaudectBa E2 u
CHIKEHMS MoKas3aTess cootHoineHust IgA-Bp/IgA-
Pg. DT0 cBUAECTENHCTBOBAIO O TOM, UYTO MPOTPECCUST
PMZXK c yTpartoii cTepouIHBIX PELIENTOPOB U BO3pac-
TaHUEeM TIpoJucbepaTUBHON aKTUBHOCTU OITYyXOJIH
NPOUCXOIUT Ha (pOHE HEM3MEHHBIX YPOBHEN U aHTU -
TeJ, U TOPMOHOB.

BMmecTe ¢ TemM oOHapyXeHbl SIBHbIE pa3iudus B
9KCIPECCUN MOJIEKYISIPHO-OMOJIOTUYECKUX MapKe-
poB onyxouau 1ipu 1porpeccun PM2K y G0JbHBIX C
Pa3IMYHBIMU YPOBHSIMU UCCIEIOBAaHHBIX TOPMOHOB
W aHTUTE.

Y OONBHBIX C HHU3KMMM KOHILEeHTpauussmMu E2
B cbiBopoTKe KpoBu (< 100 1MOIb/JT) KOJIMYECTBO
Ki-67-m00XuUTeNbHbIX KJIETOK B OIyXoau OT I Ko
1I-1V cragusim Bo3pocio Ha 10,4% (cTaTucTUYECKU
He3HauuMo). [1pu Gobimx KoHueHTpauusax E2 ta-
KOBO€E BO3pacTaHue coctaBujio 16,6-25,8% u Gbu1O
CTAaTUCTUYECKN BBICOKO HTOCTOBEPHBIM. DTO IIOI-
TBEPKIAeT M3BECTHBIC MPEACTAaBACHUS O CTUMYJIM-
pyolieM mnpoiaudepanunio onyxoiu aeictsum E2.
I1pu 3ToM ynenwsHBIN Bec 60abHBIX ¢ ER-/PR- ommyxo-
JIIMUA BO3pacTasl 3HAUMMO HE3aBUCUMO OT cojepka-
HUS B CBIBOPOTKe E2.

KonnuecTBo O0JBHBIX C aKTUBHO TIpOudepupy-
oMy omyxonsimu (Ki-67 > 20,0%) Bo3pacTtajio oT
I xo II-1V ctagusm He3aBUCUMO OT KOHLIEHTpalLlUu
Pg. Ilpu 3TOM y GOJBHBIX C HU3KUMU KOHIIEHTpa-
nussmu Pg (< 400 mMoib/1) Bo3pacTaHue YAeIbHOTO
Beca ER/PR- onyxouieit Ha 6,4% ObL10 cTaTuCTUYE-
CKU HEe3HAYNMMBIMU, a IIPU OOJIBINTNX KOHIIEHTPAIIV-
sax — Ha 10,3-10,6% cTaTUCTUYECKU JOCTOBEPHBIMU.

Y G0AbHBIX C BBICOKMUMM 3HAUYEHUSIMU WHIVBU-
JIyaibHbIX cooTHoIeHuin Pg/E2 > 6 ynmelbHBI BeC
onyxoJjeii ¢ Ki-67 > 20% BospacTana HeIOCTOBEPHO
Ha 10,1%, a mp1 MEHBILIMX 3HAYECHUSIX 3TOI'O COOTHO-
meHust — Ha 20,8-25,2% ¢ BEICOKOM CTaTUCTUIECKOM
3HauYnMMOCThi0. HampotuB, kommduectBo ER-/PR-
OMNYXOJIE YBEIMYMBAJIOCH MaJlo3HAa4YuMoO Ha 6,6%
y OOJIbHBIX ¢ HU3KUMU 3HadeHusimu Pg/E2 < 3 ay
6onbHbIX Pg/E2 > 3 — Ha 9,8-14,6% craTucTUYeCKU
JIOCTOBEPHO.

Takum o6pazoM, TOPMOXKEHIME YTPaThl OMYXOJIbIO
ER npu nporpeccuu PM2K 0b110 acCOLIMMPOBAHO C
HU3KUM cofepxaHueM Pg B cbIBOpoTKe, B TOM UyuncCie
B COOTHOIIIEHUHU C cofepxkaHueMm E2, a TopmokeHue
npoandepaTUBHONM aKTUBHOCTH OITyXOJIU 0Ka3aJloCh
B3aMMOCBSI3aHHBIM C BBICOKMMU UHAMBUIYATbHBIMU
cootHoureHusimu Pg/E2, 4yTo moaTrBepkaaeT pe3yib-
TaThl 3KCIIEPUMEHTOB IT0 TOPMOXEHUIO POCTa DKC-
ninanToB ER* PM2K non neiicrBuem Pg [15].

IMpu aHanu3e McciaeayeMbIX aHTUTEN Kjacca A
CTAaTUCTUYCCKN HE3HAYMMOE YBEJIMYCHUE KOJIMYe-
CTBa OOJBHBIX C aKTUBHO MNPOJUMEepUupyonmmMu
onyxojssmu (Ki-67 > 20,0%) ot I xo 1I-1V cragusm
Ha 12,4% uMes0 MEeCTO TOJbKO B Cydasx C HU3-
KUMU 3HAYCHUSIMU HWHIMBUIAYAJTbHBIX COOTHOIIE-
Huit IgA-Bp/IgA-Pg < 1. Tlpu Beicokux IgA-Bp/
IgA-Pg > 1 — B 20-22,9% ciny4yaeB U ObLIO CTATH-
CTUUYECKU BBICOKO 3HAUYMMBbIM. [Ipu J100bIX Apyrux
ypoBHsix IgA-Bp, IgA-E2 u IgA-Pg, a takke mnpu
Mo0bIX cooTHomIeHusx IgA-E2/IgA-Pg pocT ynenb-
HOro Beca 00JIbHBIX ¢ Ki-67 > 20% oryxoisiMu ObIT
CTaTUCTUYECKU JOCTOBEPHBIM OT 14,7% 10 26,9%.

TopMmozkeHue ytpaThl omnyxojibio ER B mpoiecce
pocTa HaOII01TOCh Y OOJIbHBIX CO CPEIHUMU 3HaUYe-
HusiMK ypoBHeit IgA-Pg (2-4y. e.) — Ha 5,6%, cpen-
HUMU 3HauYeHusIMU ypoBHeit IgA-Pg (1-2y. e.) — Ha
6,1% n Huskumu cootHoleHussMu IgA-Bp/IgA-Pg
(< 1) — Ha 4,8%. Ilpu HU3KUX TTOKA3ATEJISIX COOT-
someHus IgA-E2/IgA-Pg (< 1) TakoBOro pocra Bo-
ob6mre He mpossisuioch (0%). Bo Bcex ocTabHBIX
cTydasix BO3pacTaHUe yIeJbHOTO Beca OOJBbHBIX C
ER-/PR- omyxomsax mpu II-1V crammsx mo cpaBHe-
HUto ¢ I ObUIO OoJiee 3HAUYUTEIbHBIM U CTaTUCTUYC-
CKM IOCTOBEPHBIM.

Takum oOpa3zom, KaK M IIpU aHaJIU3e TOPMO-
HOB B3aMMOCBSI3U HCCJIeIyeMbIX aHTUTEN KJjlacca A
C M3MEHEHUSIMU PEIENTOPHOIO CTaTtyca U IPOJIH-
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(bepaTMBHOI aKTUBHOCTBIO OITYXOJU MPOSIBISLINCH
no-pazHomy. Harmpumep, y OOJIbHBIX C HU3KHUMU
3HaueHussMu Pg/E2 < 3 BospacraHue yaeabHOro
Beca ER/PR- omyxoneit cocrasisiio Bcero 6,6%,
(p = 0,13), a Bospacranue Ki-67 > 20% omnyxoJieit
coctaBisuio 25,2% (p < 0,001). Y GONBHBIX ¢ HU3-
kumu 3HadeHUsIMH IgA-E2/IgA-Pg < 1 Kommue-
crBo ER-/PR- onyxoseit BooOIle He M3MEHSUIOCH,
a KojuuecTBo omyxoJeit ¢ Ki-67 > 20% Bospactaio
Ha 22,5% (p < 0,001). B HacTos11ei Koropre GOJIb-
HbIX (0€3 yyeTa MMMYHOJOTUYECKUX U DHIOKPUH-
HBIX TTOKaszarejieil) mpoiudepaTuBHasE aKTMBHOCTh
OblJIa B3aMMOCBSI3aHA C PELIENITOPHBIM CTaTyCOM:
npu ER-/PR- omyxomu ¢ Ki-67 < 20% BcTpeua-
ek B 6,2%, a omyxomu ¢ Ki-67 > 20% — B 24,5%
(p < 0,001). To ecth akTMBHAS TIpoJM(epalns OITy-
XOJIM TIPOMCXO/MJIa OJHOBPEMEHHO C yTpaToil CTe-
pouOHBIX pellenTopoB. [loyemMy mpm HEKOTOPBIX
3HAYCHMSIX COEePKaHUS TOPMOHOB WJIM aHTUTEJT CO-
xpaHsiiach akcnpeccust ER nmpu nporpeccun oryxo-
M, a npoiandepaTUBHAsE aKTUBHOCTh 3HAYUTEIIBHO
BO3pacTaja, OCTaeTCsl HEMOHSATHBIM U TPeOYeT Aajlb-
HEWIero n3y4eHus.

OcTaeTcd HEIMOHSTHBIM M OTCYTCTBUE WCKO-
MbIX B3auMocBsi3eil Mmexay akcrpeccueidr ER, PR u
Ki-67 u uccrienoBaHHbIX aHTUTEN Kiacca G. PanHee
Yy KpbIC, ”IMMYHU3UPOBAaHHLIX ITpoTuUB E2, 00Hapy-
JKUBaJIU TOPMOXKEHUE TIOSIBJICHUSI U PpOCTa TpaHC-
TUTAHTUPOBAHHOUW  aJeHOKApPIIMHOMBI ~ MOJIOUHOM
JKeJe3bl, IO MHEHHUIO aBTOPOB, 3a CUET CBS3bIBaHUS
E2-cnenuduunbiMu antutenamu [9]. Ecau aHTH-
TeJla TIPOTUB CTCPOMIHBIX TOPMOHOB CBSI3BIBAIOT MX
B CBIBOPOTKE KPOBHU 1 OIPaHUYMBAIOT UX MOCTYILIC-
HUE B OIyXOJIEBblE KJIETKU-MUIICHU, TO BIUSHUE
cnenuduaneix [gG Ha TTOBemeHWE OMYXOJIW HOJIK-
HO TIPOSIBISATHCSI KAKUM-JIM00 00pa3oM aHAJIOTMYHO
BBISIBICHHOMY B HACTOSIIIIE paboTe BIUSHUIO CTIeI]-
nunuHbIX IgA. OmHaKO 3TOro He OBIJIO OOHAPYXKEHO.
BepositHO, IgA He TONBKO CBSI3BIBAIOT COOTBETCTBY-
FOIIIIIT TOPMOH, HO U CITOCOOCTBYET €T0 IIPOHUKHO-
BEHUIO B BMUTEIUATIbHBIC KJICTKU-MUIICHU B BUIC

Crncok nutepaTtypsbl / References

KOMIUIEKCa TallTeH-aHTUTEIO 3a CYeT MEeMOpaHHBIX
Fc-peuenropos mwist IgA. BHyTpu K1eTKU KOMILIEKC
pacnagaeTcs U TOPMOH OCYIIECTBJISIET CBOU OMOJIO-
ruyeckre (pyHKIIMU BMECTE C TaKUM K€ TOPMOHOM,
MOCTYNAIIUM B KJIETKY TpaHCMEMOpaHHO Oyaydm
ruapodOOOHBIM.

Hanpumep, y 6onbHbix PM2XK ¢ nHauBuayasnb-
HBIMU cooTHomeHusMu IgA-E2/IgA-Pg < 1 mpe-
BaJMpOBaHWE aHTUTEN, CBg3bIBalommx Pg, Haxg
aHTuTeaaMu, cBs3biBalomuMu E2, crocoOcTByeT
NPEeUMYIIECTBEHHOMY TPAHCIIOPTY B IIMTOILIA3My
KieTok kKoMmIutekcoB IgA-Pg ¢ Pg, Ho He IgA-E2 ¢
E2. B pesynabrate «M30BITOK» BbICBOOOMMBILIETOCS
u3 KomriekcoB Pg npu «HemocraTtke» E2 Topmosut
«yTpaty» Ki1etok 1 E2, 1 PR npu riporpeccun omyxo-
JI, KaK nmoka3zaHo B Tabnuue 4. OqHako Takoro no-
MOJHUTEIbHOTO, MMMYHOJOTMYECKOro MexaHu3Ma
BO3IICHCTBHUS Ha OITYyXOJIEBBIC KJIETKU-MHIIICHN OKa-
3bIBAETCSI HEAOCTATOYHBIM, YTOOBI MTHTMOMPOBAThH UX
npoarudepaTuBHYI0 aKTUBHOCTb. I[UITOTETUYECKUIA
XapakTep TaKOro OOBSICHEHUS MOTYYCHHBIX Pe3yiIb-
TaTOB MOApa3symMeBaeT HEOOXOAUMOCTD ITPOBEICHUS
JaJIbHEUINX WCCIAEeAOBAHUN HMMMYHOJIOTUYECKUX
MEXaHU3MOB perysiuu Inporpeccun PM2XK u apy-
TMX TOPMOHO3aBUCUMBIX OITYXOJICHt.

OOHapy>KeHHbIe B3aMMOCBSI3M IKCIIPECCUU MO-
JekynaspHo-ouonornueckux mapkepoB (ER, PR nu
Ki-67) ¢ comepkaHueM B CBIBOPOTKE KPOBU aHTU-
Ten nipotuB Bp, E2 u Pg mo3BoisT onpeaeauTs npe-
JTUKTOPHOE 3HAYCHME MOCIEAHUX B OIlEHKE Mepco-
HaJILHBIX ocoOeHHocTell nmporpeccun PM2K: yrpate
CTEePOUIHBIX PELIEIITOPOB M/MJIN ITOBBIIICHUS TIPO-
JdepaTUBHON aKTUBHOCTH OTTYXOJIH.
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B3AMMOOENCTBUE CTEPOUAHbLIX TOPMOHOB

U TOPMOH-CMNEUNPUYHECKUX AYTOAHTUTEN

B PEFYNAUMU NPONTMDEPATUBHON AKTUBHOCTU
OMNyXO0JI1 Y 5OJIbHbIX PAKOM MOJIOYHOW XXENE3bI
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Pe3iome. Pa3zpo3HeHHBIMM MCCIIEIOBAHUSIMU MOKA3aHO YYacTHe B BOBHUKHOBEHUM 1 POCTE paka MOJIOY-
Hoii xkene3bl (PM2K): cTrepouaHbIX TOPMOHOB, 3cTpaauoa u nporectepoHa (E2 u Pg); antuTen kinaccoB A
u G npotuB 6eH3o[a|mupeHa (IgA,-Bp u 1gG,-Bp), actpannona (IgA,-E2 u IgG,-E2), nporectepona (IgA,-
Pg u IgG,-Pg) n antunanorunudeckux antuten IgG,-E2 n IgG,-Pg. Ilpeamnonoxum, 94To Ipu OTHOBPE-
MEHHOM BO3[I€CTBUM BCeX 3TUX (haKTOPOB Ha OMYyXOJIeBble KIETKU 3(MEKThI OJHUX U3 HUX MOTIYT B3aUMHO
YCUJIMBATBCS, a APYTUX — HUBEIUPOBAThCS. B pe3ysbraTe 3HaUMMBbIe acCOIMAIIAM C TTOBEICHUEM OITyXOJIU
MOTYT IPOSIBJISATh TOJIbKO HEKOTOpbIe M3 HUX. Llejb BbISIBUTH MpPEAnogaracMoe ydacTue B peryysiiiuu IIpo-
nmudepatuBHOi akTuBHOCTU onyxoiu E2 u Pg, IgA,-Bp u I1gG,-Bp, IgA,-E2 u 1gG,-E2, IgA,-Pg u IgG,-Pg,
1gG,-E2 u 1gG,-Pg y 6onbHbix PM2K. AHTUTEIa B CHIBOPOTKE KpoBU 00JIbHBIX PM2K (620 ¢ I cranueit u
638 — co 1I-1V cragusamun) onpenensuim Mmetonom ELISA, a konueHnTpauuu E2 u Pg ¢ moMolibio TecT-cucteM
«HAMmmyHODPA-Dcrpanuoir», «MUMmyHODA-TIT» (A0 «HBO UMmyHOoTEX>», MOckBa, Poccus). Cogepxanue
B onyxoJjiu nporenHa Ki-67 aHanu3upoBaay cTaHAAPTHLIM UMMYHOTMCTOXUMUYECKUM MeToaoM. CTaTUCTH-
YecKylo 00paboTKy BbITTONHsIN ¢ oMmonibio CART-aHanu3a nmo nporpamme Statistica 13.0. Y 60abHBIX ¢ |
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cragueit PM2XK conepxanue B oryxonu Ki-67-11010KUTENIbHBIX KJIETOK ObLIIO BBICOKMM P MOBBIILIEHHBIX
KOHIeHTpauusix Pg B ceiBopoTKe U 3aBUcesio oT ypoBHeit IgA,-Bp, IgG,-Bp, 1gA,-E2 u 1gG,-E2; y 601bHBIX
co II-1V crapusmu PM2K nponundepatuBHass aKTUBHOCTD OITyXOJIM Obljla MOBBILLIEHHOM IIPU HU3KUX YPOB-
Hsx 1gG,-Pg u Beicokux IgA,-Bp. BrisiBIeHHbIE 0COOEHHOCTU O0YCIOBIEHbBI, BEPOSITHO, U3MEHEHUSIMU BOC-
NPUHMMYMBOCTU KJIETOK-MMIIIEHEN K MCCAeIOBaHHBIM (haKTopaM, MOCKOJIbKY MX COAep>KaHME B CHIBOPOTKE
y 6onbHBIX ¢ I 1 co II-1V cranusimu He paznuuanucsk. UmmyHnoananus IgG,-Pg u IgA,-Bp pekomeHmyercst
HUCTIOJIb30BaTh B OLIEHKE MpoJjudepaTuBHON aKTUBHOCTU oItyxoau y 0oabHbIXx PM2K. llenecoobpa3Ho mc-
cliemoBaTh aHTUIIpoJMGepaTUBHBIC CBOMCTBA NCKYCCTBEHHO ITOJyYEeHHBIX aHTUTE IIPOTUB pelierropa Pg.

Knroueswie crosa: pax moaouHoil dcene3nvl, 3cmpaduon, npoeecmepot, benszofanupen, anmumena, Ki-67

INTERACTION OF STEROID HORMONES AND HORMONE-
SPECIFIC AUTOANTIBODIES IN REGULATION OF TUMOR
PROLIFERATIVE ACTIVITY IN BREAST CANCER PATIENTS

Glushkov A.N.2 Polenok E.G.?, Gordeeva L.A.2, Mun S.A.%,
Studennikov A.E.2, Eliseikin A.M.%, Kostyanko M.V.», Zakharov V.N.¢,
Antonov A.V.c, Bayramov P.V.5, Verzhbitskaya N.E.c, Kolpinskiy G.L% ¢

@ Federal Research Center of Coal and Coal Chemistry, Siberian Branch, Russian Academy of Sciences, Kemerovo,
Russian Federation

b Kemerovo State University, Kemerovo, Russian Federation

¢ Kuzbass Clinical Oncology Dispensary, Kemerovo, Russian Federation

¢ Kemerovo State Medical University, Kemerovo, Russian Federation

¢ I. Kolpinsky Clinical Consultative and Diagnostic Center, Kemerovo, Russian Federation

Abstract. Previously it has been shown that steroid hormones, estradiol and progesterone (E2 u Pg);
antibodies of A and G class against benzo[a]pyrene (IgA,-Bp and I1gG,-Bp), estradiol (IgA,-E2 and I1gG,-E2),
progesterone (IgA,-Pg and IgG,-Pg) and corresponding antiidiotypic antibodies (IgG,-E2 and IgG,-Pg) may
influence breast carcinogenesis. It was proposed that some of these effects way be enhanced or inhibited upon
combined action of these factors in breast cancer (BC) patients. Hence, only some of these hormones and
autoantibodies may show significant associations with tumor growth. Our study aimed for searching effects
of E2 u Pg, IgA,-Bp and IgG,-Bp, IgA,-E2 and IgG,-E2, IgA,-Pg and IgG,-Pg, I1gG,-E2 and IgG,-Pg in
regulation of tumor proliferation in BC patients. Blood serum autoantibodies in 1258 BC cases (620 with I stage
and 638 with II-1V stages) were studied using ELISA technique. Concentrations of steroid hormones were
measured using “ImmunoEA-Estradiol”, and “ImmunoEA-Pg” (JSC “Immunotech”, Russia). Tumor Ki-67
was determined by standard immunohistochemical technique. Statistical analysis of the results was performed
using CART algorithm of Statistical3.0 Software. The contents of Ki-67 positive cells in tumors of stage I BC
were increased when blood serum Pg concentrations were high and depended on levels of IgA,-Bp, IgG,-Bp,
IgA,-E2 and IgG,-E2. The levels of Ki-67 positive cells in tumors of I1-1V stages BCP were high when IgG,-Pg
were low and IgA,-Bp were increased. The levels of these factors were similar in blood serum of stage I and
stage I1-1V patients. Hence, the revealed difference in associations of tumor proliferation with studied serum
factors could be dependent on changes of tumor cells receptivity during cancer progression. Immunoanalysis
of IgG,-Pg and IgA,-Bp may be used for determination of tumor proliferation in BCP. It is proposed to study
antiproliferative properties of artificially produced antibodies against Pg receptor for replenishment of IgG,-Pg
deficiency in BCP.

Keywords: breast cancer, estradiol, progesterone, benzofa[pyrene, antibodies, Ki-67
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Topmonsr u aymoanmumena npu pake MOJOUHOLL Jcene3bl
Breast cancer and hormone autoantibodies

PaGoTa BBINOJIHEHA B paMKaX I'OCyIapCTBEHHOIO
3agaHus (mpoektr FWEZ-2026-0004).

BeeneHue

Pa3zpaboTka 1 BHeIpeHME HOBBIX METOJOB Jua-
THOCTUKHM MOJIEKYJIIPHO-OUOJIOTUYECKUX —TTONITH-
noB paka MoyiouHoit kene3bl (PM2K) mosBosser
ONTUMU3UPOBATH WMEIONINECST CXeMBbl JIEYeHUS C
YYETOM WHIMBHUIYAJIbHBIX OCOOCHHOCTEH OITyXOJH
Y KOHKpeTHbIX 00bHbIX [4]. [IpopoikaeTcss mouck
OUPKYJIUPYIONINX OMOJOTMIYECKUX MapKepoB IIPO-
rpeccun PM2K, mopynupyromux mpojudepaTuB-
HYI0 aKTUBHOCTbH OITYXOJIM, €€ MeTacTa3lpoBaHNEC U
BEPOSITHOCTD pelianBa. B yacTHOCTU, OOHApyXeHO
BIUSTHUE HEKOTOPHIX IIMTOKMHOB Ha COICPKaHHE B
OMyX0J1 MapKepa KJIETOYHOI Mpojudepaliiu, mpo-
tenna Ki-67, u Ha MmertacrasupoBanue PM2XK [1, 5,
19]. MeHbliiee BHUMaHUE YAEIsIeTCS ayTOaHTUTEIaM
TMOPTUB CTEPOUTHBIX TOPMOHOB U UX KJIETOYHBIX pe-
LENTOPOB, TOTEHIIMAJIBHO CIIOCOOHBIX MOMIYJIMPO-
BaTh TOPMOHO3aBHUCUMBbII KaHIIEPOTeHE3.

B pesyabraTre MHOTOYMCICHHBIX AKCICPUMEH-
TOB YOEIUTEILHO TOKAa3aHO, YTO UMMYHU3AIIMST KM -
BOTHBIX MIPOTHUB 3CTpaaunoiia n nporecreporHa (E2 n
Pg) comnpoBoxianach MOBBIIIEHUEM KOHIICHTPALIMU
3TUX TOPMOHOB B CHIBOPOTKeE KpoBu [7, 16, 32]. I1pn
MMMYHM3al1u Kpbic TIpoTuB E2 HaGmtoganum TopMo-
KeHue pocTta E2-3aBUCHMMOI OITyX0JIH TIPU €€ TpaHC-
MJIaHTalMy, IO MHEHUIO aBTOPOB, 3a CUET CBSI3bIBa-
Husg E2 ranteH-cnenuduiecKuMu aHTuTeaamMu [9].
Antutena npotuB peuentopoB E2 u Pg (ER n PR)
MPOSIBJISUIM BHETEHOMHBIE 3(h(heKThl HAa KYJIBTUBU-
pyeMBIE in Vitro KJI€TKU OITyXOJM MOJIOYHOM Xee-
3bl [8, 12, 37], Tak e KaK U aHTUUJAMOTUTIMYECKUE
aHTHUTela, CICHUMDUIHBIC K TOPMOH-CBSI3BIBAOIINM
IIEHTpaM MOHOKJIOHAJIbHBIX aHTHUTe] NpoTuB E2 m
pearupyromue ¢ MemopanHbeiMu ER [35].

WHaykTopaMu CUHTe3a ayTOaHTUTE MPOTUB CTe-
POMIHBIX TOPMOHOB, OUEBUIHO, SIBJISTIOTCS aITyKThI
metadbonutoB E2 ¢ JIHK, oOHapykeHHbIe B KlIeTKax
MOJIOYHOW KeJie3bl U B OITyXOJIeBbIX KineTkax [30, 31].
B cBo10 ouepenb, B OTBET Ha oOpa3zoBaHUE ayTOaH-
TuTesa npotuB E2 u Pg Mornu Obl MOSBASTBCS COOT-
BETCTBYIOIINE aHTUMINOTUIINYECKIE ayTOaHTUTE 1A,
M0 TEOPUHM MMMYHOJIOTMUecKUxX cereit Mepue [26].
Hapsiny ¢ 3TuM npuYMHON WHIOYKIIMM CUHTE3a ay-
TOAHTUTEN TPOTUB PELIETITOPOB CTEPOUITHBIX TOPMO-
HOB MOIJIY OBl OBITh COMAaTUYECKUE MYTAIIMH B TeHaX
OTUX PELEINTOPOB, OOHAPYKEHHbIE B OITYXOJEBbIX
KJIeTkax y oossHbix PMXK [6, 17, 24].

Kpome atoro, B mporpeccun PM2K mornu Obl
NPpUHUMATh yJ9acTHe W aHTHUTEIA IIPOTUB XUMHUYEC-
CKUX KaHIIEpOT€HOB OKpYyXKarollleli cpelbl, B 4acT-
HOCTH, TpoTUB OeH3o[a]nmupeHa (Bp). M3BecTHBI
B3auMoycuinBawlire 3¢dextsl Bp, E2 1 ux mera-
00UTOB Ha OUOJIOTUYECKUE CBOMCTBA OITyXOJIEBBIX
KJIETOK MOJIOUHOI Kese3bl in vitro [25, 27]. B akc-

NepUMEHTAaX C MOHOCIOSIMU 3MUTEINATbHBIX KJIIETOK
yOenuTeIbHO [I0Ka3aHO IIPOTEKTUBHOE IEUCTBHE
MOZCIBbHBIX aHTUTEJI, UMUTHPYIOIINX CEKPETOPHBIC
aHTUTENa, 3allMIIapllee KJIeTK oT Bp, u crumy-
JIpytoulee AEUCTBUE MOAEIbHBIX aHTUTE, UMUTU-
PYIOIIMX CHIBOPOTOYHBIC aHTUTENa, YCUIMBalolllee
TpaHcOopT Bp m3 okpyxXaroiieil cpeabl B KpOBb U
o0Opa3oBaHUe TeHOTOKCUYECKUX MeTaboJuToB Bp B
KieTkax-muieHsx [14, 15]. UMMyHu3aumus XuBoT-
HBIX TPOTUB Bp compoBoxkaanack rnepepacrnpenesie-
HUEM 3TOTO BeIIeCTBa 10 pa3HbIM OpraHaM IIpU ero
nocneayioieM BBeaeHuu [10, 23].

WHaykropamMu CUHTE3a aHTUTE MPOTUB Bp y
YeoBeKa, OYEBUIHO, CIIYXKAT aImayKThl €ro MeTa-
o6onutoB ¢ JIHK, B KoTophix Bp BbICTymaeT B poiau
ranreHa [18, 33, 34]. B cbIBOpOTKE KpOBU OOJIHLHBIX
PM2K Oblin oOHapy:KeHbl aHTUTesla TpOTUB Bp,
YPOBHU KOTOPBIX OBLIN BBIIIIE, YeM Y 3MOPOBBIX SKCH-
mmH [11].

Paree MbI 00HAPYKUIIN CHHEPTAYECKOE IefiCTBHIE
ayroaHTuTen Kiacca A nipotus E2 u Pg (IgA,-E2 n
1gA,-Pg), ctumynupytoiiiee mpoaundepanio omyxo-
JI, U TIPOTMBOMOJIOXXHOE CUHEPIrUIeCcKoe NeicTBUe
COOTBETCTBYIOLIMX AHTUUAUOTUIIMYECKUX ayTOAH-
tuten kiacca G (IgG,-E2 u IgG,-Pg), TopMossiiee
npoaudepanmio oryxoji, y 6oibHbix co II-1V cra-
nusmu PM2K [3]. OgHako mpyu 3TOM HE y4YUThIBa-
JIOCh OYCBUIHOE OIHOBPEMEHHOE IIPMCYTCTBHUC B
CBIBOPOTKE KPOBHU 3TUX OOJbHBIX, a 3HAUUT U y4a-
cTue B peryasguuu nporpeccun PM2K cremyromumx
KOMITOHEHTOB: CaMUX CTEPOUIHBIX TOpMOHOB, E2 1
Pg; upnorunuyeckux ayroaHtuten kiaacca G nmpoTus
E2 u Pg (IgG,-E2 u IgG,-Pg); anTuten oboux Kiac-
coB nmpotus Bp (IgA,-Bp u 1gG,-Bp).

O1IeHUTBH pe3yIbTUPYIOIee IeiiCTBUE Ha OITyXOJIb
CTOJIb OOJIBIIIOTO KOJIWYECTBA MOTEHIIMATbHO aKTHUB-
HBIX KOMITOHCHTOB CBIBOPOTKM KPOBHM B €CTECTBECH-
HBIX YCJIOBUSX Y 00abHBIX PM2K 10BOJIBHO ClTOX-
Hasg 3amada. B HacTosieit paboTe MBI ITOTIBITAINCH
pElLIUTh €€ C IMOMOIIbI0 OTHOCUTEJbHOTO HOBOTO
METO/Ia CTAaTUCTUYECKON 00pabOTKU pe3ybTaTOB —
CART-ananu3za (Classification and Regression Tree),
YCIICIITHO TIPUMEHSIEMOTO B OHKOJIOTMHU C TIOTO0OHBI-
mu neiaamu [28, 36].

Iless uccienoBanuss — BBISIBUTH TIpe/IioaraeMoe
yJacTue B pPeryjisinuy npoiaudepaTuBHONM aKTUBHO-
ctu onyxonu E2 u Pg, IgA,-Bp u IgG,-Bp, 1gA,-E2
n IgG,-E2, IgA,-Pg u 1gG,-Pg, 12G,-E2 1 IgG,-Pg y
6oabHBIX PM2K.

MaTepmanbl N METObI

B Hacrosimiee ucciegoBaHue ObLIM BKJIIOUYEHBI
1258 xeHIIMH B ITOCTMeHOIIay3e. Bce >XKeHIIMHBI
BHepBble oOpaTtuinch B «Ky30acckuii KTMHUYECKUIA
OHKoOJIOTHYecKuit aucnancep nM. M.C. Pamromop-
Ta» I. KemepoBo, 10 oOpalleHus1 K Bpauyy-OHKOJIO-
ry OHU He MOoJiyyaJii MPOTUBOOMYXOJEeBOW XMMUO-
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W/WJU TOpMOHOTepanuu. Y BceX XEHIIWH OblLia
JMArHOCTUPOBaHA «MHBA3MBHAsSI KAPLIMHOMA MOJIOY-
HOI1 XeJie3bl Hecremuduueckoro tuna». CorjacHo
TNM xnaccudukalym y oocieJO0BaHHbBIX XKEHIIUH
PMIK I cragum 6bI1 guarHoctupoBaH B 47,0%; 11
craguu — B 38,6%; 111 craguu — B 13,1%; IV cra-
auu — B 1,3% cayyaeB. MenuaHa Bo3pacTa COCTAaBU-
J1a 65 neT (MHTepKBapTUIbHBII pazMax 60-71 roxm).

Mapkep mnpoaudepatuBHOi akTuBHOCTH Ki-67
B OITYXOJIEBBIX KJIETKaX OIPEIe/IsId CTaHIapPTHBIM
VUMMYHOTUCTOXUMUIECKUM METOIOM B TperaH-0no-
nTarax, UCIOJIb3YsI KPOJINYbM aHTUTena IpoTtuB Ki-
67 (k101 30-9 CONFIRM, Ventana, CIIIA).

BeHo3HyI0 KpOBb 3a0Mpaiyd A0 Hayajua JIeUeHUs
M C MUCBMEHHOTro WH(MOPMUPOBAHHOTO COTJIACUs
KCHIIWH Ha yJacTWe B HAyYHBIX HCCICIOBAHMSX.
[1pu 3a60pe MaTepraga pyKOBOJACTBOBAIMCH STUUEC-
CKMMU TIpUHLIMOAMU XeJIbCMHKCKOW NeKaapaluu
(2013) u «IIpaBunamMm KJIMHUYECKOI TPaKTUKU B
Poccuiickoit @enepannu» (ripuka3d MunsnpaBa PO
Ne 266 ot 19.06.2003).

MMMyHOaHAIN3 MANOTUITMYCSCKUX aHTUTEJT KJ1ac-
coB A 1 G, ceunUUHBIX K OeH30[a]|mupeHy, acTpa-
nuosty u nporectepony (IgA,-Bp, IgA,-E2, IgA,-Pg,
1gG,-Bp, 1gG,-E2, IgG,-Pg), ocymiecTBIsIIN METO-
JIOM HEKOHKYPEHTHOTO MMMYHOMEPMEHTHOTO aHa-
Jr3a corjiacHo Metoauke [3]. Jns ceHcubunuzauuu
VUMMYHOJIOTMYECKUX  TUJIAHIIETOB  MCIOJIB30BaIN
KoHbioratel Bp, E2 i Pg ¢ OBI9bMM CBIBOPOTOU-
HBIM aTbOyMrHOM. CBSsI3aBIIIMECS] aHTUTEIA BBISIBIISI-
JIV KO3bUMU aHTUTeIaMu mpoTuB IgA nnu IgG deno-
BeKa, MEYeHHBIMU TlepoKcuaa3oit xpeHa (Invitrogen,
CIIA), ¢ passenenuem 1/10000 mns IgA-anTuTten
u 1/7000 mna IgG-aAaTuTen. YpOBHU HCCIIETYeMBIX
AHTUTEJ BbIpaXKajau B YCIOBHBLIX eguHuLax (y. €.) 1
paccuuTbiBaiu no ¢gopmyie [3] ¢ yuetoMm (pOHOBOIrO
CBSI3BIBAaHUSI C OCJIKOM-HOCUTEIIEM.

MMMyHOAHAIM3 aHTUUAWOTUIWYECKUX AaHTU-
ten kinacca G, crreundnynabix K E2 u Pg (I1gG,-E2,
1gG,-Pg), onpenensyinu MEeTOIOM HEKOHKYPEHTHOI'O
MMMYHO(EPMEHTHOTO aHaJIn3a C WCITOJb30BaHUEM
KoMMepuecknx HabopoB «MmMmyHODA-Dcrpanu-
o>, «MIMMyHODA-TIT» (BAO «<HBO MMMmyHOTEX>,
Mocksa, Poccust) ¢ MMMOOWIM30BaHHBIMU Ha TLIa-
CTMKE MOHOKJIOHAJBHBIMHM aHTUTEIaMU TIPOTUB E2
unu Pg cornacHo meroauke [3]. [l omnpenelieHUst
1gG,-E2 u IgG,-Pg ucrnosib3oBajii KO3bU aHTUTEIA
npotuB IgG yenmoBeka, MeYEHHbIE TEPOKCUIA30MN
xpeHa (Invitrogen, CIIIA), ¢ pasBeneauem 1/30000.
Yposuu IgG,-E2 u IgG,-Pg BoIpaxkanu B yCIOBHBIX
eauHuLax (y. €.) U paccuyuTbiBaau no popmyne [3] ¢
y4eTOM (DOHOBOTO CBSI3bIBAHUST MEUEHHBIX TTEPOKCH -
J1la30ii XpeHa Ko3bux aHTuTe] npoTuB IgG yenoBeka
C MOHOKJIOHAJIbHBIMU aHTHUTeJIaMu npotuB E2 wnm
Pg 0e3 mo6aBiaeHUsI CLIBOPOTKU KPOBU.

OmnpeneneHrue KOHUEHTPALMU CTEPOUIHBIX TOp-
MOHOB B CBIBOPOTKE KPOBU >KEHIIIMH OCYIIECTBIISIIIN

C MOMOIIIbI0 KOMMepUecKrx HabopoB «UMMyHODA -
Acrpanuoir», «MMmyHoDA-TII» (3BA0 «<HBO HMwm-
MyHoOTeX», MockBa, Poccust) cormacHO MHCTPYKIIUU.

CraTucThyeckyo o0paboOTKy MOJYYEHHBIX TaH-
HBIX TIPOBOJMJIM C MCIOJb30BAHUEM MPOrpaMMbI
Statistica 13.0 (StatSoft Inc., CILA). Pazmuuus
MEXIy TpymniaMHu OLIEHUBAJIN C MTOMOIIBIO Herapa-
MeTPUYECKOTO KpUTepHs y2 ¢ Torpabkoii Meiitca
Ha HEeTPepbIBHOCTh Bapualluu, T. K. paclipene/ieHue
MOJYYCHHBIX ITOKa3aTeJdei HOCUIO HEHOPMalb-
HBII xapakTep comiacHo TecTy no [lanupo—Yuiky.
Kputuyeckuii ypoBeHb 3HAUMMOCTM TPUHUMAJICS
p < 0,05. OnTuManbHBIE TTOPOTH OTCeUeHMS (cut-
off value) ypoBHeil nccieayeMbIX aHTUTE U TOPMO-
HOB OBIIM paccuuTaHbl ¢ momomblo ROC-ananusa
Mexay 6ombHBIMU PM2K I cramum ¢ HuzknM (< 20%)
U BbICOKUM (> 20%) NpOLIEHTHBIM COJAepXaHUEM
Ki-67 nonoXuTeabHbIX KJIETOK B ortyxoiu [22]. s
MOCTPOeHUST HM(POBBIX MOAeIeil accolMaluii uc-
CJIETOBAHHBIX CHIBOPOTOUYHBIX (PaKTOPOB C YPOBHEM
Ki-67-110JI0)KUTENBbHBIX KJIETOK B OITyXOJIU OBbLT MC-
nonb3oBaH anroput™M CART (Classification and
Regression Trees). [is1 uHTepripeTalMu MOJyYeH-
HbIX MOJeJieil ObLJIM MOCTPOEHBI JIEPEBbSI PEILICHUI,
OINTUMaJIbHbIE 3HAaYEHUSI TUTIepIiapaMeTpoB (MaKCH -
MajibHas IIyOMHa JepeBa, MUHUMAaJbHOE KOJIMYEe-
CTBO HaOJIIOAEHUH B JIUCTE) ObLIU BHIOPAHBI METOAOM
MEepeKPeCTHON BaMAallMU C 1LI€JIbI0 MUHUMMU3ALIUU
OIIMOKM KIacCUPUKAIIUN U IPSAOTBPAIICHUS TIepe-
o0yueHwusl.

PesynbTartbl

C oMot ROC-ananu3a onpeneanaiu 3Ha4eHUs
YpPOBHEI MCCleAyeMbIX TOPMOHOB U ayTOAHTUTEN
(cut-off), mo KoTopeiM 6ombHEIE ¢ I cramueit PM2K
pas3IMyainuch Mo coaepxKaHuio B omyxoinn Ki-67-
MOJIOKUTEIbHBIX KJIeTOK (< 20% u > 20%). I1pu aHa-
JIN3¢e KaXIOTo M3 YKa3aHHBIX (DAKTOPOB CHIBOPOTKU
M0 OTACAbHOCTU MCKOMBIE acCOLMAlUU C TIPOJIU-
depaTUBHON aKTUBHOCTBIO OITYXOJIM OOHAPYKEHBI B
cleayrommx ciaydasx (taoJ. 1).

Y GonbHBIX ¢ | cTagueil BbICOKOE coaepxkKaHue B
ceiBopoTke E2 (> 200 mmonb/n) u Pg (> 700 iMoutb /1)
OBLJIO B3aMMOCBSI3aHO C OOJIBIIMM YACIbHBIM BECOM
aKTUBHO MpoJimdpepupyroniux onyxoJieit (p = 0,03 u
p = 0,001, coorBeTcTBeHHO). YacToTa oOHapyKeHUs
OITyXOJIeli C BLICOKUM conepxaHueM Ki-67 skcrpec-
CUPYIOIINX KJIETOK HEe OblJTa aCCOLIMUPOBaHa C YPOB-
HSIMM OCTaJIbHBIX U3y9aeMBbIX (PAKTOPOB y OOJBHBIX
¢ I cragueit PM2K. V¥ 6onbHbIX co II-1V cragusimu
WCKOMBIE IMOJOXKUTEIbHBIC B3aUMOCBSI3U BBISIBJICHBI
ToJibko ¢ IgA-Bp > 4 y. e. (p = 0,038) u orpuna-
tensHBIe — ¢ IgG,-Pg > 2,5 (p = 0,02). Cnenyer ot-
METHTh, UTO YIEIbHBIN BeC OOIBHBIX C aKTUBHO ITPO-
JTUMEpUPYIOLINUMEU OMYXOJIsIMU Y 00abHBIX co [I-1V
cTagusiMu ObLIT OOJIbIlIE, YeM y O0JbHBIX ¢ | cTanueit
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TABMULIA 1. YUCTIO (n) ¥ AIONS (%) BOMBHBIX PMX C HU3KUM (< 20%) U BICOKUM (> 20%) COAEPXAHUEM
B OMYXONM Ki-67* KNETOK B 3ABUCMMOCTM OT HU3KUX (S) U BbICOKUX (>) YPOBHEM UCCIENOBAHHbIX

®AKTOPOB B CbIBOPOTKE KPOBU MO ROC-AHAIU3Y

TABLE 1. NUMBER (n) AND PREVALENCE (%) OF BCP WITH LOW (< 20%) AND HIGH (> 20%) LEVELS OF Ki-67* TUMOR
CELLS DEPENDED ON PERSONAL STUDIED BLOOD SERUM FACTORS ACCORDING TO ROC-ANALYSIS

PMX | ctaguu PMX lI-IV ctagun
BCP | stage BCP II-IV stages
(n = 620) (n =638)
FopMoOHbI, aHTUTena - - - -
Hormones, antibodies Ki-67 Ki-67 Ki-67 Ki-67
<20% >20% <20% > 20%
n/% n/% n/% n/%

1.1.E2<200 238/60,4 156/39,6 146/40,0 215/59,6
1.2. E2 > 200 115/50,9 111/49,1 100/36,1 177/63,9
x2 (p), df =1 4,9 (0,03) 1,1 (0,30)

2.1.Pg <700 176/64,2 98/35,8 108/39,3 167/60,7
2.2. Pg > 700 177/51,2 169/48,8 138/38,0 225/62,0
x2 (p), df =1 10,1 (0,001) 0,06 (0,81)
3.1.1gA,-Bp <4 187/54,5 156/45,5 155/42,1 213/57,9
3.2.1gA,-Bp > 4 166/59,9 111/40,1 91/33,7 179/66,3
xZ (p), df =1 1,6 (0,20) 4,3 (0,038)
4.1.19G,-Bp =11 197/56,3 153/43,7 142/38,9 223/61,1
4.2.1gA,-Bp > 11 156/57,8 114/42,2 104/38,1 169/61,9
x2 (p), df =1 0,1 (0,77) 0,02 (0,90)
51.1gA-E2<3 188/57,1 141/42,9 143/41,7 200/58,3
5.2.1gA-E2>3 165/56,7 126/43,3 103/34,9 192/65,1
x2 (p), df =1 0,01 (0,98) 2,7 (0,09)
6.1.19G,-E2 < 8 160/55,7 127/44,3 116/35,9 207/64,1
6.2.19G,-E2 > 8 193/57,9 140/42,1 130/41,3 185/58,7
x2 (p), df =1 0,22 (0,64) 1,7 (0,19)
71.1gA,-Pg <2 204/57,9 148/42,1 138/41,4 195/58,6
7.2.1gA,-Pg>2 149/55,6 119/44.,4 108/35,4 197/64,6
xZ (p), df =1 0,3 (0,61) 2,2 (0,14)
8.1.1gG,-Pg < 4 149/57,8 109/42,2 103/38,7 163/61,3
8.2.19G,-Pg > 4 204/56,4 158/43,6 143/38,4 229/61,6
2 (p), df =1 0,1 (0,79) 0,01 (0,99)
9.1.19G,-E2 < 4 153/56,9 116/43,1 121/36,2 213/63,8
9.2.19G,-E2 > 4 200/56,9 151/43,1 125/41,1 179/58,9
x2 (p), df =1 0,01 (0,96) 1,4 (0,24)
10.1.1gG,-Pg £ 2,5 175/55,0 143/45,0 109/33,9 212/66,1
10.2. I9G,-Pg > 2,5 178/58,9 124/41,1 137/42,3 180/57,7
x? (p), df =1 0,8 (0,37) 5,4 (0,02)

(p < 0,001), kak TP HU3KUX, TaK W IIPU BHICOKUX
YPOBHSIX UCCJIeIOBAHHBIX TOPMOHOB 1 ayTOAHTUTEI.
OpHako Takoil pacHpOoCTpaHEHHBI METOI CTa-
TUCTUUECKOI 00pabOTKM pe3ysIbTraToB HE JaeT CO-
BOKYIHOM OLIEHKN B3aMMOCBSI3€il BCEro KoOMILIeKca
NOTEeHIIUAIbHBIX MPEAUKTOPOB C TEMU WJIA WHBIMHA
MoKa3aTeIIMU IIPOTPECCUN OITYXOJIH.
CART-aHaiu3 mo3BojsieT BbIACIUTh U3 €IUHOTO
IIIMPOKOTIO CIIEKTpa U3yyaeMbIX (haKTOpOB HarboJiee
aCCOIMUPOBAHHBIE C TEMM WJIM WHBIMU IpHU3HaKa-

MU TIPOTPECCUM OITYXOJIW M c(HOpMUPOBATH HAMOO-
Jee 3HaYMMble WHAMBUIYaJIbHblE KOMOMHALIUU MX
colepxkaHUsl B CBIBOPOTKe KpoBU. [Ipu aTOM MeHee
3HAYMMBbIe (CTATUCTMYECKU HEIOCTOBEpHEBIC) (ak-
TOPbI U UX KOMOMHALIUM OCTAIOTCS 3a paMKaMU TakK
Ha3bIBAEMOTO «IE€PEBa PELIEHU».

ITockonbKy comepXaHUE B CBHIBOPOTKE YKa3aH-
HBIX B LIeJIU HAcTos1Iel paboThl TOPMOHOB U ayTOaH-
TUTEJ U/WIA BOCIIPUMMUYMBOCTh K HUM KJIETOK OMy-
XOJIX MOTJIM MEHSIThCS 110 Mepe nporpeccun PM2K,
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CART-aHanu3 MCHONAB30BaIMU [JISI WCCIECIOBAHUS
oospHBIX € | 11 co II-1V ctamugamm mo oTaenbHOCTH.
Ha pucynke 1 mpuBeneHO «IepeBO PELIEHUN» st
o6oJsibHBIX ¢ | crangueit PM2K.

M3 620 naumentok 353 (56,9%) uMenu orryxo-
JIM ¢ HU3KUM copepxkanueM Ki-67 mooxXuTeTbHbIX
kietok (< 20%). ¥V ocranbHbix 267 (43,1%) oGHa-
PYXEeHbl aKTUBHO TIPOJUMEPUPYIONINE OMYXOJU C
Ki-67 > 20%. CambiM 3HaYUMMbIM (haKTOPOM, OIIpe-
TEJISTIOIIMM TIPoIrepaTUBHYIO aKTUBHOCTD OITYXO-
Jm, okazajcs Pg. [1pn HU3KMX ero KOHIEHTPAalMsIX B
cbiBOpoTKe (<490 mMomb/ny 155 60bHBIX) aKTUBHO
npoandepupyroie OIyXoian BeTpedaanch B 29,7%,
a TIpU BBICOKMX KOHILEeHTpauusx (> 490 nMmomb/n y
465 GOJIbHBIX), TAKWE OMYXOJIW TMAarHOCTUPOBAHbBI B
47,5% (p = 0,001).

B aroii rpymnrme nponudeparuBHass aKTUBHOCTh
OIyXoJiu 3aBucesa oT ypoBHs IgA,-Bp. ¥V 153 6ob-
HBbIX C HUBKMMU YPOBHSIMU 3TUX aHTUTEN (L 2,7 y. e.)
onyxoiau ¢ Ki-67 > 20% oGHapyxuBaiu B 56,9%,
a 'y 312 OGombHBIX C BBICOKMMHM ypoBHsIMU IgA -Bp
(>2,7y.e.)—B42,95% (p = 0,007).

B cBow ouepenb, u3 312 OOJBHBIX C BBICO-
KuM comepxanueM Pg (> 490 nmons/n1) + IgA,-Bp
(> 2,7y. e.)y 140 obHapy:XMBaJIi BbICOKHE YPOBHU
1gG,-E2 (> 4,6 y. e.) 1 aKTUBHO TTPOJIM(EpUPYIOIIIEC
omryxosii B 32,1%, a'y 172 GOJbHBIX — HU3KHE YPOB-
uu 1gG,-E2 (< 4,6 y. e.) u ortyxonu ¢ Ki-67 > 20% B
51,7% (p = 0,001).

B aTo0i1 rpyrime pacnipeneneHue 00JIbHBIX 3aBUCE-
70 ot IgA,-E2. I1pn HU3KMX YPOBHSIX 3TUX aHTUTEII
(£ 2,1y e.)y 23 00IbHBIX aKTUBHO TIpoJinepupy-
JOLIIMEe OIMYyXOJIM TUarHoCTUpoBaHbBI B 21,7%, a tipn
BBICOKUX UX YPOBHSX (> 2,1 V. e.) y 149 GOTBHBIX — B
56,4% (p = 0,005).

W3 a1rx 149 >XKeHIIWH BbIICISIUCH 66 GOJIBHBIX C
conepxkanuem Pg ot 490 g0 886 nmMoJib/1 ¢ aKTUBHO
nposndepupyIOIIUMU OIMyX0JIsIMU B 69,7% ciydyaeB
u 83 GonbHbIX ¢ Pg > 886 nMosb/1 U ¢ ypOBHSIMU
Ki-67 >20% B 45,8% (p = 0,0006).

N, HakoHell, y 16 GOTbHBIX M3 3TUX 83 0OGHAPY KK~
Basii Hu3Kue ypoBHu IgG,-Bp (£ 6,4 y. e.) 1 aKTUBHO
npoandepupylorine omnyxoau B 75,0%, ay 67 — BbI-
cokue yposuu IgG,-Bp (> 6,4 y. e.) n Ki-67 > 20% —
B 38,3% cnyuaes (p = 0,02).

Takum o6paszom, CART-ananmm3 1mokasan, 4To
y 6onbHbIX ¢ I cramueit PM2XK kommnuectBo Ki-67-
MOJIOKUTEbHBIX KJIETOK B OITyXOJIM OBLIO B3au-
MOCBSI3aHO CO CJCAYIOIMMMHU IISITBIO HCCIICIyeMBI-
mu dakropamu ceiBopotku: Pg, IgA,-Bp, 1gG,-E2,
IgA,-E2 u 1gG,-Bp. C octajibHbIMU TISIThIO (PaKTO-
paMu CTaTUCTUYECKU 3HAYMMBIX aCCOIMAIIAi He 00-
HapyxeHo. [TocTpoeHHOE «1epeBOo peleHnit» cop-
MUPOBaJIO 7 TPYIIT OOJBbHBIX IO MHIUBHUIYaIbHBIM
KOMOWHAIMSIM yKa3aHHBIX (haKTOPOB, 3HAYMMO B3a-
MMOCBSI3aHHBIX C IIpoJimdepaTUBHON aKTUBHOCTBHIO

onyxonu. Utoroseiit pe3yasrat CART-ananmmuza no
6osbHBIM | ctamun PM2K nipencraBieH B Tabauiie 2.

Bunno, uto B rpymnimax 2, 5 u 6 ¢ o01uM Koymde-
cTBoM 00sbHBIX 235 (37,9%) akTuBHO mposndepu-
pYIOIIKE OITYyXOJIM BCTPEUAIMCh Yallle, YeM B CpeTHEM
nipu | craguu PMXK B 56,9-75,0%. B rpyninax 1, 3 u 4
¢ 061IMM KoJindecTBOM 60bHBIX 318 (51,3%) Takue
OIYXOJIM OOHAapyKUBaJINUCh pexe, B 21,7-32,1%. U B
rpymmne 7 (67 yenoBek, 10,8%) sta yactora (38,8%)
HE OoTJIMYajlach 3HAYMUTEJIbHO OT CpeaHeil Mo BceM
60abHBIM C | cragueit PMXK (43,1%).

Ha pucynke 2 npeacrtaBieHbl pe3yjibraTbhl CART-
aHanuza 6ogbHbIX PM2K Ha II-1V ctangusax. ¥ 392 u3
638 (61,4%) Ki-67-110710KUTEIBHBIX KJIETOK B OITy-
xoJi1 66110 > 20%. HanbGosiee 3HAaYMMBIMU U3 UCCIIE-
JIOBaHHBIX (haKTOPOB CHIBOPOTKU OKa3aIMCh TOJIBKO
IgG,-Pg u IgA,-Bp. ¥V 180 60JbHBIX ¢ HEBBICOKUMU
ypoBHsimu IgG,-Pg (< 1,9 y. e.) aktuBHO mpoaude-
pUpYIOLIME OMYyX0Ju OOHapyKeHbI B 72,8%, a 'y 458
OOJBHBIX C BBICOKMMM YpoBHsIMH (> 1,9 v. e.) — B
57,0% (p < 0,001).

W3 atnx 458 genosek y 406 conepxkanue 1gG,-Pg
oKazaJloch B MHTepBaJie oT 1,9 no 4,1 y. e., ¢ aKTUB-
HO TIpOJIMDEPUPYIOIINMHU OMYXOJIsIMU B 59,1%. YV 52
OOJBHBIX OOHApPYKeHBI BbICOKME ypoBHU IgG,-Pg
(>4,1y.e.) 1M aKTUBHO NPOJUDEpUPYyIONINE OITyXOINU
B40,4% (p = 0,016).

B cBo1o ouepenb, 3T 52 GOJibHBIE ObLIM pas3e-
JICHBI Ha 2 MOATPYIMIBI B 3aBUCUMOCTH OT YPOBHEH
IgA,-Bp. 29 u3 Hux ¢ HU3KUMU ypoBHsIMU (< 3,7
y. €.) ¥ HEOOIBIIIOM YaCTOTOM aKTUBHO IIpOJIM(epr-
pytonux omyxoJeit (24,1%). Y 23 60JbHBIX YPOBHU
IgA,-Bp ObL1M BhlLIE 3,7 Y. €. U aKTUBHO Mpoardepu-
pyIolIne OImyxoyr BcTpedanuch B 60,9% (p = 0,008).

Takum o6pa3oM, OOHAPYKMJIUCH SIBHBIE PA3IUYUS
mexkay oonbHbIMU € I 1 co II-1V ctagusamu PM2K o
B3aIMOCBSI3SIM MCCIICAYeMbIX (haKTOPOB B CHIBOPOT-
Ke 1 KosmmuyecTBoM Ki-67 aKcnpeccupyromx KJIeTOK
B onyxosu. OOYC/OBJIEHBI JIU 3TU pa3indus U3Me-
HEHUSIMU 9YBCTBUTEIBHOCTH OMYXOJIEBBIX KJIETOK K
5TuUM (haKTOpaM TPU €€ POCTe WIM U3MEHSIOTCS UX
YPOBHU B CBIBOPOTKE C TeUCHUEM 3abojreBanHms? s
OTBETa Ha 3TOT BOITpoC y 0oibHBIX ¢ | ctagueit PM2K
OBLIM BBIACICHBI 4 MOATrPYIIIBI C TAKUMMU K€ Tlapa-
Mmetpamu IgG,-Pg u IgA,-Bp, kakue omnpenennminuch
npu CART-ananuze 6osbHbix co II-IV cragusmu.
Oxa3zanoch (Tabm. 3), 4TO YACIBbHBII BeC OOIBHBIX
B KaXKIIOW M3 BBIIEJICHHBIX MOATPYyIII npu I cramum
MOYTH He oTJmvancs ot TakoBoro 1pu II-1V cragmnsx
(pasnmuust Mexkay HuMu He 6oiee 2,0%).

DTO KOCBEHHO ITOITBEPXKIACT MPEATIOIOXKEHIE
O TOM, YTO MHAWBHAYaAIbHbIC KOMOWHALIMA COACP-
KaHUSI WCCIIeIyeMbIX TOPMOHOB W ayTOAHTHUTEN,
IpUCYIINe NalleHTKaM B Hadajie 3a00JIeBaHUS, CO-
XpaHSIIOTCSI MPU €ro Pa3BUTUU, U3MEHSTCSI TOJBKO
BOCIIPUMMYMBOCTG K HMM KJIETOK-MUIICHEN Mpu
MPOTPECCUU OTTYXOJIU.
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PucyHok 1. CART-aHanu3 uccnegyembix FOPMOHOB U ayTOAHTUTEN B COOTBETCTBUM C HU3KUM (< 20%) 1 BbicokuM (> 20%)
copepxaHuem B onyxonu Ki-67-nonoxutenbHbIx knetok y 620 6onbHbIx ¢ | craguein PNK

Figure 1. CART-analysis of the studied hormones and autoantibodies according to low (< 20%) and high (> 20%) levels of Ki-67

positive tumor cells in 620 | stage BCP

IIpu 3TOM OOHAPYXUIW XapaKTepHBIE pa3Iudus
Mexnay 6onbHbIMU ¢ I 1 co II-1V cragusamu B Kaxkmoit
U3 BbIIEJIEHHBIX IIOArPYIIN 10 KOJIMYECTBY aKTUBHO
npoaudepupytomux omyxoieir (AKi-67 > 20%). Y
00JbHBIX ¢ HU3KUMU ypoBHsIMHU I1gG,-Pg (< 1,9y. e.)
yIeJIbHbII BEC TAKUX OIyX0Jieil Bo3pacTai Ha 29,6%
(p < 0,001); y 6onbHbIX ¢ ypoBHsIMU IgG,-Pg B nH-
tepBaie 1,9—4,1 y. e. oH yBenuuuBajicsa Ha 17,3%
(p<0,001); mpu Beicokux ypoBHsx IgG,-Pg>4,1y.e. B

KOMOMHAIIMU C BBICOKMMU YpOBHsIMU IgA-Bp > 3,7
Takoe yBeJudeHue cocrtabisio 15,7% (p = 0,386).
Hamnpotus, y 6onbHbIx ¢ IgG,-Pg > 4,1 y. e. B koMOU-
HalMu ¢ HU3KMMU ypoBHsIMU IgA -Bp < 3,7 v. e. ak-
TUBHO NPOJU(EepUpyIOIIre OMyX0oIu OOHAPYKUBAIN
pexe npu 11-1V cragusx no cpaBHenuo ¢ [ Ha 29,7%
(p=0,027).

Cpenn 6onbpHBIX PM2K co I1-1V ctagusmm v HU3-
kumu ypoBHaMu IgG,-Pg < 1,9 y. e. (mo3uuus 1 B

301



Inywkos A.H. u op.
Glushkov A.N. et al.

Poccuiickuit ummynonoecuueckuii scypnan
Russian Journal of Immunology/Rossiyskiy Immunologicheskiy Zhurnal

TABIWLUA 2. UHOUBUOYANbHBIE KOMBUHALIMA COOEPXAHUA B CbIBOPOTKE UCCNEAYEMbIX ®AKTOPOB,
3HAYMMO ACCOLIMMPOBAHHBIX C YPOBHEM Ki-67* KNETOK B OMYXOIWN (%), Y 620 BONbHbBIX PMX | CTALWK

NO CART-AHANN3Y

TABLE 2. INDIVIDUAL COMBINATIONS OF STUDIED SERUM FACTORS LEVELS SIGNIFICANTLY ASSOCIATED WITH
THE HIGH LEVEL OF Ki-67* TUMOR CELLS (%) IN 620 BCP STAGE | ACCORDING TO CART-ANALYSIS

dakTopbl CbLIBOPOTKU
Factors of serum

CopepxaHue chakTopa B CbIBOPOTKE MO rpynnaM. YaenbHbii BeCc 60MbHbIX C BbICOKUM
copepxaHuem Ki-67* knetok B onyxonu (%)
Serum factor levels by groups. Frequencies of patients with high levels of Ki-67* cells

in tumor (%)

1 2 3 4 5 6 7
29,7% 56,9% 32,2% 21,7% 69,7% 75,0% 38,8%
1. E2 pmol/L - - - - - - -
2. Pg pmol/L <490 > 490 > 490 > 490 490-886 > 886 > 886
3.1gA,;-Bpy.e./c. u. - <27 >27 >27 >27 >27 >27
4.19G,-Bpy.e./c.u. - - - - - <6,4 > 6,4
5.1gA-E2y.e./c. u. - - - <21 >2,1 >2,1 >2,1
6.1gG,-E2y.e./c. u. - - - - - - -
7.1gA,-Pgy.e./c. u. - - - - - - -
8.1gG,-Pgy.e./c. u. - - - - - - -
9.19G,-E2y.e./c. u. - - >4,6 <4,6 <46 <46 <46
10. 1gG,-Pg y.e./c. u. - - - - - - -
n/% 155/25,0 153/24,7 140/22,6 23/3,7 66/10,6 16/2,6 67/10,8
n=638 nl/%
Ki<20  246/38,6
Ki>20 392/61,4
19G,-Pg
<19 >19
n=180 /% ;‘fo})zd? n=458 /%
Ki<20  49/27,2 Ki<20 197/43,0
Ki>20 131/72,8 [« > Ki>20 261/57,0
19G,-Pg
<41 ) > 41
K20 166/409 F=aie G20 31/
Ki>20 240/59,1 | «— | Ki>20 21/40,4
IgA;-Bp
<37 >37
n=29 n/% x=57 n=23 n/%
Kis20  22/759 P=0008 | ki<20 9/391
Ki>20 71241 <« Ki>20 14/60,9

PucyHok 2. CART-aHanu3 uccnepyembIX ropMOHOB W ayTOAHTUTEN B COOTBETCTBUM € HU3KUM (S 20%) 1 BbicokuM (> 20%)
copepxaHuem B onyxonu Ki-67-nonoxutenbHbix knetok y 638 6onbHbix co II-IV ctagusavu PMX

Figure 2. CART-analysis of studied hormones and autoantibodies according to low (< 20%) and high (> 20%) levels of Ki-67 positive

tumor cells in 638 II-IV stages BCP
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TABMULIA 3. YUCTIO (n) U AONS (%) BOMBHBIX PMX C HU3KUM (< 20%) U BICOKUM (> 20%) COMEPXAHUEM
B OMYXONM Ki-67* KNETOK B 3ABUCMMOCTM OT UHONBUAYANbHbIX KOMBUHALIMIA YPOBHEN UCCNEAOBAHHbIX

®AKTOPOB CbIBOPOTKU KPOBU MO CART-AHAINU3Y

TABLE 3. NUMBER (n) AND PREVALENCE (%) OF BCP WITH LOW (< 20%) AND HIGH (> 20%) LEVELS OF Ki-67* TUMOR
CELLS DEPENDED ON PERSONAL COMBINATIONS OF STUDIED BLOOD SERUM FACTORS ACCORDING TO CART-

ANALYSIS
YpoBHU uccnenoBaHHbIX PMX | ctagumn PMX lI-IV ctagun
chakTOpPOB U UX BCP | Stage BCP II-IV stages
kombuHauum no CART- (n =620) (n=638) p I-(ll-1V)
aHanuay Ki-67 Ki-67 A Ki-67
Studied factors levels and >20%
n/% n/%
their combinations according n/% - n/% -
to CART-analysis <20% >20% <20% >20%
1.1gG,-Pg <1,9 167/26,9 95/56,8 72/43,2 | 180/28,2 49/27,2 | 131/72,8 :28’201
< 0,001
2.1gG,-Pg 1,9-4,1 383/61,8 | 223/58,2 | 160/41,8 | 406/63,6 | 166/40,9 | 240/59,1 +173
3.1gG,-Pg >4, 0,386
+IgA-Bp >3,7 31/5,0 17/54,8 14/45,2 23/3,6 9/39,1 14/60,9 +15.7
4.19G,-Pg > 4,1 0,027
+IgA, -Bp < 3,7 39/6,3 18/46,2 21/53,8 29/4,6 22/75,9 71241 297
P12 0,843 0,003
P13 0,989 0,344
P 1a 0,301 < 0,001
[P 0,200 < 0,001
P s 0,630 0,017
1.1.1gG,-Pg <1,9 < 0,001
+IgA-Bp >3,7 82/14,8 53/57,6 39/42,4 92/14,4 16/17,4 76/82,6 +40.2
1.2.1gG,-Pg <1,9 0,028
+IgA,-Bp < 3,7 75/12,1 42/56,0 33/44,0 88/13,8 33/37,5 55/62,5 +185
2.1.19G,-Pg 1,9-4,1 < 0,001
+IgA,-Bp > 3,7 182/29,4 | 116/63,7 66/36,3 | 186/29,2 77/41,4 | 109/58,6 +22.3
2.2.1gG,-Pg 1,9-4,1 0,011
+IgA,-Bp < 3,7 201/32,4 | 107/57,2 94/42,8 | 220/34,5 89/40,5 | 131/59,5 167
P 1142 0,959 0,004
P 344 0,952 0,048
P 422 0,403 < 0,001
P 412 0,318 < 0,001

TabJ1. 3) BBLAETWIM 2 TMOATPYMIIBI: C BBICOKUMU U
HU3KUMU ypoBHsIMU IgA -Bp (mosuumu 1.1 u 1.2).
Oxkazajioch, 4YTO OOJIBHBIX C AaKTUBHO MPponudepupy-
IOLIMMUM ONyXOoJssMU B TioArpyre 1.1 ObU10 3HAYM-
Mo Gosblie, yeMm B noarpymnite 1.2 (82,6% vs 62,5%,
p = 0,004), 1 3HauuMoO OoOJIbllIEe, YeM y OOJIbHBIX C
OJHOBPEMEHHO BbICOKMMU ypoBHSIMU IgG,-Pg > 4,1
+ IgA,-Bp > 3,7 (nosuuus 3): 82,6% vs 60,9%,
p =0,048).

Taxxe u3 rpynnbl 60oabHbIX co II-IV cTtagusmm
PMX c yposHsamu 1gG,-Pg B untepsaiie 1,9-4,1y. e.
(ro3unus 2 B Ta01. 3) BBIASTIN 2 TIOATPYTIITHI C BbI-
COKMMM U HM3KUMM ypoBHsSIMU IgA,-Bp (mmosuium
2.1 n 2.2). BboIICHUIIOCH, YTO OOJIbLHBIX C aKTMBHO
npoaudepupyoLIMMU OIyXOJSIMU B MOArpyImne 2.2
3HAYUMO OOJIbIlIe, YeM B rpymrmne 4 ¢ 0oJjiee BbICOKHU-

mu ypoBHsMmu IgG,-Pg > 4,1 y. e. BcoyeTaHUU ¢ HU3-
KuMU ypoBHsiMHU IgA,-Bp < 3,7 vy. e. (59,5% vs 24,1%,
p <0,001).

ObcyxaeHve

[Torick HOBBIX MMMYHOJIOTUYECKUX MapKepoB
MpPOrpecCcuu OMYXOJU U MOTEHLUATbHBIX CPEACTB
UMMYHOTEPAIIUU 3aTPYAHSETCH CIIOXKHOCTBIO B3au-
MOACUCTBUS Pa3IUYHBIX UMMYHOJOTUYECKUX (ak-
TOPOB C UX MUILLIEHSIMU U MexXay coboil. Hampumep,
ecnu Pg yrHetaetr E2 uHaynupoBaHHyI0 mpojude-
paIMIO OITyXOJIEBBIX KJIETOK MOJIOYHOM XKee3bl, Kak
9TO ObLIO MOKa3aHo in vitro [13], To cBa3biBaHUe Pg
ranteH-cnennuIecKUMU ayTOAHTUTEIaMU Yy OOJThb-
HbIXx PM2K in vivo moxeT ycunusaTh nipojiudepaTuB-
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Hoe neiictBue E2 nmaxe mpu HeOOJIbIIOW KOHIIEH-
Tpaluu TTociaeaHero. B ¢cBoio ouepenb, CBI3BIBaHME
aKTUBHBIX IIEHTPOB Pg-crenmmduaeckx ayroaHTH-
T€I COOTBETCTBYIOIIMMH aHTUUINOTUITNICCKUMU
ayTOaHTUTEIaMU «BBICBOOOXmaeT» Pg m ycmiauBaeT
ero aHtunpoimdepaTuBHOe AckictBue. [Ipm 3TOM
TaKe aHTUNAUOTUIINYSCKIEC ayTOAHTUTEIA, CBSI3bI-
Basicb ¢ MeMOpaHHbIMU PR, aroHucrnuecku uMmutu-
pyIoT aHTUNIpoindepaTuBHOE neiictBue Pg. OmHako
Takoe JeUCTBUE MOXKET OBbITh 3a0J0KMpoBaHO Pg-
cnenupUICCKUMU ayTOAHTUTEIaMU.

Ecnu ygecTh, YTO B CHIBOPOTKE KPOBU OTHOBPE-
MEHHO TIPUCYTCTBYIOT U TOPMOHBI C Pa3IUIHBIMU
ounoJiornuyeckumMu apPeKTaMu, U TOPMOH-CITe I pu-
yecKue ayTOaHTUTEea, MU COOTBETCTBYIOIIME aHTU-
UAMOTUININYECKHUE ayToaHTUTea (MJIM ayTOaHTUTe 1A,
cneuu@UIHbIE K CTepOMIHBIM TOPMOHAM), U aHTU-
TeJla MPOTUB XMMUYECKUX KaHIIEPOTeHOB, y4acTBY-
IOLIMX B MAJIMTHU3ALUU KJIETOK-MUIIEHEe! U T. 1., TO
BKJIAJ KaXXIIOTO U3 HUX B PE3yJILTUPYIOIIEe IeiCTBIE
BCEX YYACTHWUKOB MHTEPIPETUPOBATH JOBOJILHO 3a-
TPYIHUTEIILHO. [Tpr 3TOM M BOCIIPUUMYNBOCTD OITy-
XOJIV K BHEKJIETOUYHBIM (haKTOpaM, OUeBUIHO, MEHSI-
eTcsT TI0 Mepe pocTa M TIPU METAaCTa3POBAHUN XOTS
OBI BCJIENCTBUE CHIKEHMSI SKCIIPECCUU PELCITOPOB
WJIA UX COMAaTUYECKNX MyTaIlnid.

AHanu3 B3auMMOCBS3ell TpojudepaTuBHON ak-
TUBHOCTH ONYXOJIU C COAEpKaHUEM B CBIBOPOT-
Ke KaXXIOro W3 WCCIeIOBAaHHBIX (haKTOPOB II0-
OoTHeJbHOCTH ¢ momolnb ROC-aHanm3a mokaszan
ciemytoniee. OIMyxom ¢ BBICOKNM comepxkanneM Ki-
67-I10JIOKUTEIbHBIX KJIETOK OOHApYXXMBaIX 4allle
pu Beicokux ypoBHsix E2 (> 200 nmmoss/in, p = 0,03)
u Pg (> 700 mmonb/i, p = 0,001) y 60oabHBIX ¢ I cTa-
nueit PM2K. DTo cOOTBETCTBYET M3BECTHBIM JaHHBIM
0 coBMecTHOM ydactuu Pg u E2 B BOBHMKHOBEHUU
PM2K, na HayanpsHOM 3Tane nporpeccuu [13, 29, 38].

VY 6oabHbIX co II-IV cragusiMmu MCKOMBIX B3a-
VMIMOCBSI3€M ¢ KOHLIEHTpAallME TOPMOHOB B CBIBO-
poTKe He BhIsiBIeHO. B otnuune ot I ctanuu obHa-
PYXXWIM TOJOXUTEJbHbBIE acCOLMAllMU BBICOKOTO
cofepxkaHusi B omnyxoiu Ki-67-monoXuTeabHbIX
KJIETOK C BBICOKMMHU ypoBHsaMU IgA,-Bp > 4 vy. e.
(p = 0,038) u oTrpulIaTEeIFHBIC C BHICOKMUMU YPOB-
Hamu IgG,-Pg > 2,5 y. e. (p = 0,02). Hu ¢ kakumm
JIPYTUMU MCCIIEIOBAHHBIMU (DAKTOpaMU ChIBOPOTKU
HUKaKNX acCOLIMAIIMI He BBISIBJICHO TIPU MCCIeI0Ba~
Huu ROC-ananu3a.

YuuteiBasi OoJiblliee WJIM MEHbIIEe YyJacThe OT-
JIeJbHBIX (PAKTOPOB B PETYISLIMU MPOrPECCUU OITy-
XOJIM U/WJIM BO3MOXKHOE B3aUMHOE HUBEJIMPOBaHUE
pa3HOHAIIpaBAEHHbIX OMOJOTUYEeCKUX 3I(PPEKTOB
HEKOTOPBIX M3 HUX, OLIEHWIU BIUSIHUE BCEll COBO-
KYITHOCTH 3TUX (haKTOPOB Ha Mpojudepaiuio omy-
xosu ¢ noMoiblo CART-aHanu3za.

Y 6osbHbIX ¢ | cranueit PM2K ocHOBHBIM (hak-
TOPOM, OTIPEIEIISTIOINM TIPOIN(EPATUBHYIO aKTUB-
HOCTb onyxoJin, okazajcs Pg. Ero BausiHue He 3aBU-

ceJio oT KoHLeHTpauuu E2 B cbIBOpoTKe. Y OOJTBbHBIX
C HU3KUMU YpOBHSIMU Pg (< 460 mMosib/71) aKTUBHO
IpoaudEepUpPYIOIIE OIMYXOJIU OIPEACISINCH peke,
yeM y OOJIBHBIX ¢ BBICOKUMH ypoBHsIMU (p = 0,001),
YTO COOTBETCTBOBaIO pe3yabraty mo ROC-aHanu3sy.
BwMmecte ¢ Tem, y 60ABHBIX C BBICOKMM COAep>KaHUEeM
Pg (> 490 nmounb/n) npoaudepaTuBHass aKTUBHOCTD
omyxoiu 3aBucena ot ypoBHeul IgA,-Bp, IgG,-Bp,
IgA-E2, 1gG,-E2.

I[To uHAMBUAYaTbHBIM KOMOWHAIIMSM BBICOKUX
U HU3KUX YPOBHEH yKa3aHHBIX ayTOAHTUTEN] BbIAE-
JICHBI OT/ICJIbHBIE TTIOATPYTIITHI OOJBHBIX C BHICOKOU 1
HU3KOU TTponcepaTUuBHON aKTUBHOCTBIO OITYXOJIU.
ComnocraBiieHe HEKOTOPHBIX M3 HUX JaeT IPUOJIM-
3UTEJIbHOE MPEACTaBICHUE 00 y9aCTUU 3TU aHTUTE
B Pg-3aBucuMoii peryasiuuu npoJimpepaln oIry-
xonu. Hampumep, y OOJBHBIX C BBICOKMM COIEP-
xaHueM Pg u komOuHnaiueii [IgA,-Bp > 2,7 y. e. +
IgA-E2 > 2,1 y. e. + 1gG,-E2 < 4,6 y. ¢.] aKTUBHO
nposindepupyIolre OIyX0au BCTpeyaanuch B 69,7%,
ay 60sibHBIX ¢ KoMOuHanusmu [IgA,-Bp > 2,7 y.e. +
IgA-E2 < 2,1y e. + 1gG,-E2 < 4,6 y. e.] — 3Hauu-
teJabHO pexe, B 21,7% (p < 0,001). MoxHo mpea-
NOJOXUTh, 4To IgA,-Bp CHOCOOHBI CTUMYJIUPO-
BaThb Pg-3aBucumyio mpoaudepainio  OIyXoau
TOJBKO B mpucyrctBum IgA-E2 u oTcyrcTBUM
IgG,-E2. MIpyroii mpumep, y OOJbHBIX C KOMOU-
Hauueit [IgA,-Bp > 2,7 y. e. + IgA-E2 > 2,1y. e. +
1gG,-E2 < 4,6 y. e. + IgG,-Bp < 6,4 y. e.] akTUB-
HO TIpoJimGepupyIOIe OIMyXOoId OOHApYKUBAJIN
B 75,0%, a ecau ypoBHu IgG,-Bp ObLIM BbICOKHE
(> 6.,4y. e.) — 3HaunTebHO pexe, B 38,8% (p = 0,02).
B nanHom ciyuyae IgG,-Bp yrHetan cuHeprudyeckui
addexr IgA,-Bp + IgA,-E2, ctumynupytomumii Pg-
3aBUCUMYIO MTPoJIn(epariuio OIryXoJin.

Y 6onpHBIX co [I-1V ctagnamu PM 2K 3HaunmMbiMu
dakTopamMM, acCCOLMUPOBAHHBLIMU C Mpoyrdepal-
eit onmyxonu nmo CART-ananusy, okazanuch 1gG,-Pg
u IgA,-Bp, uto cooTBeTcTBOBaO pedybratam ROC-
aHanu3za. [1pu Huskux ypoBHsx 1gG,-Pg < 19y. e.,
HE3aBUCHUMO OT BCEX IPYTUX UCCIIeTOBAHHBIX (haKTO-
poB, B ToM uncie E2 u Pg, omyxonu ¢ BEICOKAM CO-
nepxanreM Ki-67-110JI0KUTEIbHBIX KJIIETOK BCTpE-
yaJIuCh yYaile, 4yeM npu Boicokux (72,8% vs 57,0%,
p=0,001). Y 6onbHbIX c ypoBHsIMU IgG,-Pg ot 1,9 no
4,1 y. e. akTUBHO TPOJUGEPUPYIOLIUE OIYXOJIU 00-
Hapy>XuBaau ¢ yactoTou, cpenHeit pis II-1V cranuu
(59,1%). YnenbHbli1 Bec O0JIbHBIX C BBLICOKUMU YPOB-
Hamu IgG,-Pg > 4,1 y. e. 1 aKkTUBHO Mpoarudepupyro-
IIIMMU OnyXoJssMu 3aBucen oT IgA,-Bp. I1pu HU3KuX
ypoBHsiX IgA,-Bp < 3,7 y. e. on coctasisin 24,1%, a
npu Beicokux (> 3,7 y. e.) — 60,9% (p = 0,008). Ta-
KM obOpa3om, y 6oabHbIXx PM2K Ha II-1V cramusix
IgG,-Pg Topmosun nposiudepalinio oIyxojau, 0Co-
o6eHHo B orcyTcTBUU IgA,-Bp. [TonHoe HUBeIMpoBa-
HUe TopMo3ssiiero neiicteus IgG,-Pg umeno mecto B
npucytctBuu IgA,-Bp.
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Takum 00pa3oM, BBISIBJICHBI SIBHBIE Pa3IAUUs BO
B3aMMOCBSI35X TTPOJIN(epaTUBHON aKTUBHOCTH OITYy-
XOJIM C COepKaHMEeM B CBIBOPOTKE KPOBU MCCJIENO-
BaHHBIX TOPMOHOB M ayTOAHTUTE/ B Havyajie 3a00Jje-
BaHUS U MpU JajbHelmei nporpeccun PM2K. DTto
TMOCITY>KIJIO OCHOBAaHHUEM B ITOMCKE MH(POPMATHUBHBIX
IPEINKTOPOB CKOPOCTU POCTA OITYXOJIM Y OOJIBHBIX C
I cramueit PM2K.

C 3TO1 11e/ThI0 OOTBHBIX C | cTamueii pa3ae i Ha
4 TpyIIIIbl, COOTBETCTBYIOLIME 4 rpyIIIIaM OOJILHBIX CO
II-1V cragusmu 1o mapamerpam IgG,-Pg u I1gA,-Bp,
onpeaeseHHbIM o CART-ananusy (ta6a. 3). Oka-
3aJI0Ch, YTO IIPEACTaBUTEIbCTBO (YAECIbHBII BeC)
OOJILHBIX B KaxXXaoi rpyrre npu | craguu takoe Xe,
kak u nipu 1I-1V ctagusx. DTo o3Hayano0, 4YTO UMMY-
Hosornueckuii penorun (IgG,-Pg u 1gA,-Bp), npu-
Cylmuii GONBHBIM TNPU BO3HUKHOBEHUM OITyXOJIM,
COXpaHSJICS TIPU €€ TaJIbHeIIIeM poCcTe, U pas3Iudus
no CART-ananusy mexay 6oabHbiMU ¢ I 1 co I1-1V
CTamusIMU OBLTM OOYCJIOBJICHBI, OUeBUIHO, U3MEHE-
HUSIMU 9YBCTBUTEILHOCTH K HUM KJIETOK-MUIIIEHEN.
I[ToaTOMYy TIO UCXOMHBIM WMMYHOJIOTUYECKUM Tia-
pameTpaMm B Hadaje 3a00JieBaHUsSI MOXHO CYIUTh O
TIIPOTHO3€ CKOPOCTHU POCTA OITYXOJIN B JaJIbHEHUIIIEM.

OKaz3aJjioch, UYTO yYIEIbHBIN BeC OOJIbHBIX C aKTUB-
HO TIPOTU(MEPUPYIOLINMHU OITYXOJISIMI BO3PacTacT OT
I xo II-1V cragusm Ha 29,6% (p < 0,001) B rpyrime ¢
Huskumu ypoBHsmu IgG,-Pg (< 1,9 y. e.); Ha 17,3%
(p < 0,001) B rpynime ¢ ypoBHsmu IgG,-Pg B uHTep-
Bajie 1,9-4,1y. e.; Ha 15,7% (p = 0,386) B rpymirie ¢
BbicOKUMU YpoBHsIMU IgG,-Pg (> 4,1 y. e.) B KoMOuU-
HalMu ¢ BbICOKMMU YpoBHsIMU IgA -Bp (> 3,7 v. e.).
B rpynne ¢ BeicokuMu ypoBHsiMu IgG,-Pg B KoMOu-
Hauuy ¢ HU3kuMmu ypoBHsimu IgA,-Bp (£ 3,7 y. e.)
MMeEJI0O MECTO CHIKEHUE YAEJbHOIO Beca TaKHX
6oabHBIX HA 29,7% (p = 0,027).

Takum ob6paszom, IgG,-Pg u IgA,-Bp y 60abHBIX
PM2K Ha I ctaguu MOXHO paccMaTpuBaTh Kak Mmep-
CTIEKTUBHBIE TIPEIMKTOPHI MaJIbHEUIIeil CKOPOCTU
pocTa OMmyxoJin. AHAaJIOTUYHbII aJITOPUTM OTIpeesie-
HUS 5 TIOTEHIIMAJIBHBIX TIPEINKTOPOB TIO TIOTyYeH-
HbIM pesynbratam CART-ananu3za 6osbHBIX C | cTa-
nueit PMK (puc. 1) npencrasisieTcss 3HAYUTEBHO
0oJee TPYIOCMKUM U 3aTPaTHBIM.

OueBugHYIO 3HAaYMMOCTh nedunmra IgG,-Pg,
aCCOLIMMPOBAHHOIO C BBICOKOI MNpoJindepaTUBHOM
aKTUBHOCTBIO OITyXOJIU, MOXHO pacCMaTpuBaTh Kak
BO3MOXHOCTh MCKYCCTBEHHOI'O BOCITOJITHCHMS 3TOTO
nedunmnTa 111 TOpMOXKEHUs pocTa onyxojiu. Pacue-
Thl, IPUBEJAEHHBIC B TabJIMIIe 3, MoKa3aau, 4YTO Mpu
nedunure IgG,-Pg (< 1,9 y. e.) B KOMILIEKCE C BbI-
cokuMu ypoBHsaMmu IgA,-Bp (> 3,7 y. e.) yaeabHbIi
BeC OOJIbHBIX C aKTMBHO MPOJUGepUPYIOIIUMUA OMy-
xojiamu Ha II-1V crangusx cocrasisut 82,6%, HO nipu
noBbIilieHUU ypoBHS IgG,-Pg > 4,1, aTOT mokaszaresb
Mor ObI cHU3UTBCs 10 60,9% (p = 0,048). [1pu kom-
ounauuu IgG,-Pg < 19y e. + IgA-Bp <3,7 y. e.
YIEJbHBIN BeC OOJIbHBIX C aKTUBHO Tposindepupy-

IOLIMMHU OIYXOJISIMU paBHsUICS 62,5%, a IpuU ITOBBI-
meHuu ypoBHs IgG,-Pg Boliiie 4,1 y. €. 3T0 3HaUeHUE
MOrJ10 ObI cHU3UTHCS 10 24,1% (p < 0,001).

Ecnu wuccienoBaHHble HaMU aHTUMAWOTUIIU-
yeckne ayroaHTurtena I1gG,-Pg meificTBuTeIbHO CBSI-
3bIBalOTCSl ¢ MeMOpaHHbIMU PR U mposiBASIIOT BbI-
paXkeHHOe aHTUMNpojudepaTuBHOE [OEiCTBUE, TO
CO3[TaHUE MCKYCCTBEHHBIX aHTU-PR-aHTuUTENn s
neyeHuss PM2K (o aHajorum 1IuMpoKO TPUMEHS -
eMBIMHU aHTUTEIaMHU IIPOTUB PELCIITOPOB SITHICP-
MajJbHOTO (pakTOopa pocTa, TepLEeNTUHOM U Jp.)
TIPEICTaBIISIETCS BeChbMa IEPCIIeKTUBHBIM.

He menbiiee BHUMaHue mnpubiekaoT IgA,;-Bp,
M30BITOK KOTOPBIX (> 3,7 y. €.) aCCOLMUPOBaH C BbI-
COKOI mpoindepaTUBHON aKTUBHOCTBIO OITYXOJIU Y
6oJsbHBIX co II-1V cragusamu PM2K kak nmpu HU3KUX
ypoBHsx I1gG,-Pg (< 1,9 y. e., p = 0,004), Tak u 11pun
BbIcOKUX (> 4,1 y.e., p=0,017). Ha ocHoBaHuM pe-
3yIBTaTOB M3BECTHBIX 3KCIIEPUMEHTOB in Vitro [14,
15] MOXHO TNPeanoJioXUTb, YTO WCCIAEAOBAaHHbIE
Hamu IgA,-Bp, Oyayuud ChIBOPOTOUHBIMM, CITO-
COOCTBYIOT IIPOHMKHOBCHUIO Bp M3 OKpyXaromei
cpenbl B KPOBb, a 10 MPUHAIJIEKHOCTH K A Kjaccy
CEKPETUPYIOTCSI B MPOTOKM MOJIOUHOW XKeJe3bl U
TEM CaMBbIM CITOCOOCTBYIOT HAKOTIJIEHUIO B KJIETKaX-
MuleHsx Bp, o6pa3oBaHUI0 TEHOTOKCUYECKUX a-
nyktoB Bp-JIHK u snureHetnyeckoil CTUMYJISILIAU
npoaudepanu copMmectHo ¢ E2. B Takom cnyuae,
IpeaoTBpaIIecHIe MPOHUKHOBEHUST Bp n3 okpyzKkaro-
et cpenbl B KPOBb MOTJIO Obl HUBEJIMPOBATh CTH-
MyJaupylollee npoiarudepalmnio OMnyxojeBblX KIETOK
neficTBue CbIBOPOTOUHBIX IgA,-Bp. PaznuuHsbie noa-
XOObl K CO3MaHUI0 HOBBIX CPEACTB MMMYHOIIpOU-
JIAKTUKA XUMWYECKOTO CTePOUII-3aBUCHUMOTO KaH-
LeporeHes3a oocy:kaaiuch HaMu paHee [2, 20, 21].

3aknoyeHne

3HauYMMBIe B3aUMOCBSI3M TIPOIUPEepPaTUBHON aK-
TUBHOCTU OITYXOJIM BbIsiBJIeHBI ¢ moMolbio CART-
aHanu3za:y 6oabHbIX ¢ I ctanueit PM2K — ¢ conepxka-
HueM B cbiBopoTKke Pg, IgA,-Bp, IgG,-Bp, IgA,-E2,
1gG,-E2; y 60onbHbIX co II-1V cranusmu — ¢ 1gG,-Pg
u IgA,-Bp. OOHapyXeHHble pa3muyusi 00yCJIOBJE-
Hbl, OYEBUIHO, M3MEHEHUSIMU BOCIIPUMMYMBOCTU
KJIETOK-MUIIICHEW K CTepPOMIHBIM TOPMOHAM M ay-
ToaHTUTeaaM, cneunduuHbiM K Bp, E2, Pg, ER n
PR, HO He M3MeHEeHUSIMU YpOBHEl 3THUX (PaKTOpOB
B CBIBOPOTKE KPOBU I10 Mepe pocTa oImyxoJyiu. Peko-
MEHAYeTCsl UCIOJb30BaTh MMMyHoaHaiu3 IgG,-Pg
u IgA,-Bp B KadecTBe IOTOJHUTEIBHOTO METOAA
OLIEHKM MpoaudepaTuBHON aKTUBHOCTU OITYXOJIM.
Llerecoobpa3Ho ucciaenoBaTb BO3MOXHOCTh IIPUME-
HEHMSI PEKOMOMHAHTHBIX aHTUTE]I, CISIUMUIHBIX K
PR, B kauecTBe aHTUIIpOIU(pEPATUBHBIX CPEICTB B
JneyeHuu PM2K.
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TETPACIMNAHWH CD9 1 CD81: ANDDEPEHLIMAJIBHAA
PErynqauud n nOTEHUUANbHASA POJ1b
B XEMOPE3SUCTEHTHOCTU NPU OCTPOM

N XPOHU4ECKOM JINM®ONENKO3AX
Avimp Xavuna Ragum, Mycanm Mgans Moxcun

Poccuiickuii
UMMYHOA0SUMECKULL HCYPHAN

2026, T. 29, Ne 2, cmp. 309-318

Yuueepcumem Kyghwi, Kygha, Hpax

Pe3siome. Terpacrmanunbl (TSPAN) — 310 ceMelicTBO TpaHCMEMOpPaHHBIX OSJIKOB, YYaCTBYIOLIUX B pa3-
JIMYHBIX KJIETOYHBIX Mpolieccax, BKIOYas mepenady CUTHAJIOB U KJIETOYHYIO aire3uo. XOTs UX TOYHBIe
(GYHKIINHU BCe ellle N3yJaroTcsl, UX yJacTHe B pa3BUTUH paKa, OCOOCHHO JICHKeMIH, IIpU3HAaeTCs Bee boiee
BaXXHBIM. JlaHHOE McclieJoBaHME ITOCBSILIEHO MHOTOTpaHHOM poyu AByX crietnpudeckux TSPAN — CD9 u
CD81 — nipu octpom numMdobaacTHoM seitkose (OJIJI) u xponudyeckoM JumpouutapHoM Jieiikose (XJLT),
B YaCTHOCTU WX BJIMSIHUIO Ha OTBET Ha XUMHOTepanuio. [Ipeapiayiiie uccieqoBaHusl YCTAaHOBUIM, YTO
CD9 saBnsteTcs IpoTHOCTUYECKUM MapkepoM ripu B-kiaerounom OJIJI (B-OJIJT), mpuyem ero akcrpeccus
KOPPEJIMPYET CO CIIEHUDUISCKUMU TEHETUYECKUMHU MOATUIIAMU U PE3UCTCHTHOCTHIO K TJIIOKOKOPTUKOM -
naM. OgHaKo ero poJib B APYTruxX MOJATUIIAX JJEMKEMUU U €T0 TOYHBIN BKJIal B XUMUOPE3UCTEHTHOCTh OCTa-
IOTCSI HEAOCTATOYHO M3YYeHHbIMU. Takxke ObL10 Moka3zaHo, uTo CD81 omocpenyeT XMuMUOPE3UCTEHTHOCTD
npu B-kieTtouHoMm ocTpom umbobdaactHoM Jieriko3e (OJIJ), cnocoOCcTBYSI MPOTEKTUBHOMY B3aUMOMAEH -
CTBUIO C MUKPOOKPYXEHHEM KOCTHOro Mo3ra. OmHaKo ero 3HauYeHUE IIPU XPOHUISCKOM JTUMPOIeiiKo3e
(XJIJT) n bonee mupoKoe BIMSIHUE HAa YYBCTBUTEJIbHOCTh K XUMUOTEpAIIUU TPEOYIOT JaJIbHEMIIEro mu3-
yueHus. JlaHHOe uccieaoBaHue BOCHOJHSET 3TU Mpodelibl, T. K. akcrnpeccuss CD9 u CD81 ucciengoBaHa
y nanueHToB ¢ OJIJI u XJIJI, ctpaTuuIUpOBaHHBIX MO CXeMaM XUMUOTEPAIIUU, BKJIIOYasi BUHKPUCTUH
(VCR), metoTpekcat (MTX) n nokcopyourma (DOXO). Hamm pe3yabraTbl AeMOHCTPUPYIOT CTaTUCTHYC-
CKU 3HAYMMOE ToBbIlIeHHEe dKcnpeccur Kak CD9, tak u CD81 Ha reHHOM U 0€J1KOBOM YPOBHSX Y HallM-
eHToB ¢ OJIJI, mosyyaBIIMX XMMUOTEPANnIio, IO CPaBHEHUIO ¢ KOHTPOJIbHOM Tpyrmoil. Kpome Toro, Mbl
HaOJIIo1aIu 3HAYUTEIbHOE TIoBbIIIeHNe dKcnpeccun CD9 y HeneueHHBbIX manmeHToB ¢ XJIJI, B TO Bpems
KaK CyIIeCcTBeHHO pa3Hullbl B akcnpeccun CD9 unm CD81 mexny rpynmnamvu OJIJI u XJIJI o6HapykeHO
He ObLI0. DTU pe3ybTaThbl YOSAUTEIbHO CBUACTEIbCTBYIOT 0 KpuTudeckoii poau CD9 u CDS81 B pa3Bu-
TUM XuMuope3ucTeHTHOCTH pu OJIJI, oco0eHHO B KOHTEKCTE JIeYeHUSI BAHKPUCTUHOM, METOTPEKCAaTOM
W JokcopyourmHoM. Ha ocHoBe 3Tmx HaOMIOACHUN MBI OOCyXHZaeM MOTEHIIMaIbHBIC MEXaHU3MBI, I1O-
cpeactBoM KOoTopbix CD9 n CDS81 crmocoOCTBYIOT JIeKeMOTeHe3y, U IIpearnojaraéM, YTo BO3IeCTBUE Ha
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nanHble TSPAN MoxeT npeacTaBiasTh OO0l HOBYIO CTpaTEruio MpeoaoJieHUsI XUMUOPE3UCTEHTHOCTU U
YIIYYIIeHUST pe3yJIbTaTOB Teparuu JeiKO30B.

Knrouesvie cnosa: mempacnanun, CD9, CD81, ocmpoiil aumghobaacmmblil 1eiiko3, XpoHU4ecKui Aumposeikos, 0oKcopyouuuH,
BUHKPUCMUH, MEMOmpeKcam

TETRASPANIN CD9 AND CD81: DIFFERENTIAL REGULATION
AND POTENTIAL ROLES IN CHEMORESISTANCE IN ACUTE
AND CHRONIC LYMPHOCYTIC LEUKEMIA

Ameer Hamid Kadhim, Muslim Idan Mohsin
University of Kufa, Kufa, Iraq

Abstract. Tetraspanins (TSPANSs) are a family of transmembrane proteins implicated in diverse cellular
processes, including signal transduction and cell adhesion. While their precise functions are still being
elucidated, their involvement in cancer, particularly leukemia, is increasingly recognized. This study focuses
on the multifaceted roles of two specific TSPANs, CD9 and CD81, in acute lymphoblastic leukemia (ALL) and
chronic lymphocytic leukemia (CLL), with a specific emphasis on their impact on chemotherapy response.
Previous research has established CD9 as a prognostic marker in B cell ALL (B-ALL), with expression
correlating with specific genetic subtypes and glucocorticoid resistance. However, its role in other leukemia
subtypes and its precise contribution to chemoresistance remain incompletely understood. Similarly, CD8&1
has been shown to mediate chemoresistance in B-ALL by facilitating protective interactions with the bone
marrow microenvironment, but its significance in CLL and its broader impact on chemotherapy sensitivity
require further investigation. This study addresses these gaps by investigating the expression of CD9 and CD81
in ALL and CLL patients, stratified by chemotherapy regimen, including vincristine (VCR), methotrexate
(MTX), and doxorubicin (DOXO). Our results demonstrate a statistically significant upregulation of both CD9
and CDS8I1 at the gene and protein levels in ALL patients treated with chemotherapy compared to controls.
Furthermore, we observed significant upregulation of CD9 in untreated CLL patients, while no significant
difference in CD9 or CD81 expression was found between the ALL and CLL groups. These findings strongly
suggest a critical role for CD9 and CDS81 in mediating chemoresistance in ALL, particularly in the context of
VCR, MTX, and DOXO treatment. Based on these observations, we discuss potential mechanisms by which
CD9 and CD81 contribute to leukemogenesis and propose that targeting these TSPANs may represent a novel
therapeutic strategy to overcome chemoresistance and improve patient outcomes in leukemia.

Keywords: tetraspanin, CD9, CD§1, acute lymphoblastic leukemija, chronic lymphoid leukemia, doxorubicin, vincristine,
methotrexate

(B-ALL) and the implications of our findings
regarding its interplay with chemotherapeutic
agents. cell surface protein, plays a complex role in
leukemia prognosis and treatment response [9, 10].
In B cell acute lymphoblastic leukemia (B-ALL),

Introduction

Tetraspanin is a superfamily of transmembrane
proteins, has emerged as a molecule with pleiotropic
functions in various cellular processes, including

cell adhesion, migration, proliferation, and diffe-
rentiation. Its role in hematopoiesis and, particularly,
in leukemia, is complex and context-dependent,
with accumulating evidence suggesting a significant
impact on disease prognosis and response to therapy.
This paper focuses on the multifaceted role of CD9
and CD8I1 in leukemia, with a particular emphasis on
its influence in B cell acute lymphoblastic leukemia

CD?9 expression is associated with inferior outcomes,
including lower 5-year event-free survival (EFS)
and higher cumulative incidence of relapse (CIR),
particularly in intermediate/high-risk patients and
those with minimal residual disease (MRD) . This
adverse prognostic impact is subtype-specific; for
example, CD?9 positivity correlates strongly with BCR:
ABL1 + B-ALL but not KMT2A-rearranged cases.
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In contrast, CD9 expression in T cell ALL (T-ALL)
lacks prognostic significance, with no differences in
survival or relapse rates observed between CD9" and
CD9- patients [10]. However, CD9’s role in chronic
lymphocytic leukemia (CLL) remains understudied
in the provided literature, with current evidence
focused on acute leukemias. Notably, a meta-analysis
highlights CD9’s conflicting prognostic roles across
cancers, showing adverse outcomes in leukemia
subgroups despite favorable associations in solid tu-
mors [6]. CD9 also modulates treatment sensitivity.
In pediatric B-ALL, CD9- blasts demonstrate
resistance to glucocorticoids such as prednisone,
dexamethasone, which is reversible with MEK
inhibitors like trametinib, suggesting combination
therapies could overcome resistance [18]. This under-
scores CD9’s dual role as both a prognostic marker
and a regulator of drug response. the role of chemo-
therapy in lymphoblastic leukemia like, Vincristine
(VCR), a microtubule inhibitor, is used in induction
and maintenance phases of ALL therapy. In pediatric
ALL, pulses of VCR combined with dexamethasone
(DEX) during maintenance improve outcomes,
particularly in high-risk patients [14]. Methotrexate
(MTX), a folate antagonist, is administered con-
tinuously with 6-mercaptopurine (6-MP) during
maintenance therapy. This combination reduces
relapse risk by targeting proliferating leukemic
cells, especially in patients with poor prognostic
features like MRD positivity [14]. CD9- B-ALL
cells, which are glucocorticoid-resistant, may still
respond to MTX-based regimens, highlighting the
importance of risk-stratified therapy [18]. Doxorubicin
(DOXO), an anthracycline antibiotic derived from
Streptomyces peucetius, has been a cornerstone of
chemotherapy since the 1960s. It is widely used to
treat various cancers, including acute lymphoblastic
leukemia (ALL) [5]. As part of the anthracycline
group, doxorubicin exerts its therapeutic effects
through DNA intercalation and topoisomerase
II inhibition, which disrupt DNA replication and
repair, leading to cancer cell apoptosis [5]. However,

CDS81 a tetraspanin protein, plays a critical role in
mediating chemoresistance in B cell ALL (B-ALL)
by facilitating interactions between leukemic cells and
the bone marrow (BM) microenvironment. These
interactions create a protective niche that shields
leukemia cells from chemotherapy, contributing to
relapse [12, 15]. Moreover, CD81’s prognostic role
in CLL progression or therapy response remains
understudied [1]. Utilizing qPCR and flow cytometer,
we will characterize CD9 and CDS81 expression at
both the transcriptional and protein levels in primary
patient samples. Specifically, this investigation will
address the critical question of how tumor-derived
factors alter CD9 and CDS81 expression in PBMCs
from patients with ALL and CLL.

Materials and methods

Sample collection and processing

Blood samples were collected from May 1%,
2024, to September 22", 2024. Seventy samples
were analyzed, comprising 50 patients with acute
lymphoblastic leukemia (ALL), 50 patients with
chronic lymphocytic leukemia (CLL), and 30 heal-
thy controls. Disease activity was considered in
patient categorization. Diagnosis of ALL treated with
chemotherapy regimens Doxorubicin, Vincristine
and Methotrexate), and un-treated CLL was
established by a hematologist at the Cancer Oncology
Department of Al-Forat Al-Awsat Hospital (Iraq)
following established leukemia classification criteria.
For each participant, one samples were collected is
whole blood sample. Peripheral blood mononuclear
cells (PBMCs) were isolated from the whole blood
samples for subsequent RNA extraction (QRT-PCR)
and flow cytometer. CD9 and CD81 mRNA and
protein levels were quantified in PBMCs using qRT-
PCR, and flow cytometer.

Age and gender classification

A total of 130 participants, comprising both
patients and controls, were enrolled in this study.
Among the ALL, CLL patients, and healthy control.
That explained in Table 1.

TABLE 1. DISTRIBUTION OF ALL AND CLL PATIENTS BY AGE AND GENDER

Age Patients No ALL Patients (%) ALL Patient No CLL Patients CLL (%)
<15 46 92% 0 0%
>15 4 8% 100 100%
Gender Patients No ALL Patients ALL (%) Patients No CLL Patients CLL (%)
Female 26 52% 16 34%
Male 24 48% 34 66%
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Isolation of peripheral blood mononuclear cells
(PBMCs)

Peripheral blood mononuclear cells (PBMCs)
were isolated from whole blood using Ficoll density
gradient centrifugation, following the manufacturer’s
protocol (Solar-Bio, Lot No. P4350) with minor
modifications. Briefly, 2 mL of whole blood were
diluted with 2 mL of sterile phosphate-buffered
saline (PBS) in a 50 mL conical tube. In a separate
50 mL conical tube, 2 mL of Ficoll-Hypaque were
carefully layered underneath 2 mL of the diluted
blood using a Pasteur pipette to minimize mixing.
The tubes were then centrifuged at 1400 rpm for 40
minutes at room temperature with the brake off to
achieve optimal separation of blood components.
This procedure resulted in four distinct layers: plasma
(top), PBMCs (middle), Ficoll-Hypaque, and red
blood cells (bottom). The PBMC layer, a thin, whitish
band located at the interface between the plasma and
Ficoll-Hypaque, was carefully collected using a sterile
Pasteur pipette and transferred to a new 50 mL conical
tube. The collected PBMCs were washed twice with
PBS to remove any residual Ficoll-Hypaque or
contaminating cells. Following each wash, the tubes
were centrifuged at 300g for 10 minutes. to pellet the
cells. The supernatant was carefully removed, and
the resulting PBMC pellet was resuspended in 1 mL
of freezing medium consisting of freezing medium
which is FSC medium supplemented with 5%
dimethyl sulfoxide (DMSO). The cell suspension was
then subjected to cell counting using an automated
cell counter (Bio-Rad, USA). Based on the cell
count, the PBMC suspension was adjusted to a final
concentration of 2 x 10°¢ cells/mL using the freezing
medium. Finally, the prepared PBMC suspension
was cryopreserved in liquid nitrogen until further use
in downstream applications, including quantitative
polymerase chain reaction (QPCR).

CD9 and CD81 expression in PBMCs as a poten-
tial biomarker in lymphocytic leukemia: A real time
RT-PCR study

Peripheral blood mononuclear cells (PBMCs) were
obtained from healthy controls, patients with active
disease, and patients in remission to establish distinct
experimental cohorts. Total RNA was extracted from
all samples using the Solarbio Life Science RNA
extraction Kkit, following the manufacturer’s protocol.
Briefly, cells were centrifuged (200 x g, 5 minutes),
lysed, and RNA purified through sequential washes
with RPE buffer and two washes with WT buffer.
Purified RNA was eluted and stored at -20°C until
further processing. Complementary DNA (cDNA)
was synthesized via reverse transcription. Quantitative
PCR (qPCR) was performed using the Primer Design
Precision 2x qPCR SYBR Green Master Mix on an
Applied Biosystems 7900HT Fast Real-Time PCR
System. Pre-designed, validated primer/probe sets
(Macrogen, South Korea) targeting the GAPDH,
CD9,and CD81 geneasin Table 2 below. Amplification
was carried out for 40 cycles. Relative GAPDH, CD?9,
and CDS81 gene expression was determined using
the comparative cycle threshold (Ct) method [11],
normalizing to GAPDH expression.

CD9 and CD81 expression in PBMCs as a potential
biomarker in lymphocytic leukemia: A flow cytometric
study

CD9 and CDS81 expression on peripheral blood
mononuclear cells (PBMCs) from patients with acute
lymphoblastic leukemia (ALL), chronic lymphocytic
leukemia (CLL), and healthy controls was assessed
by flow cytometry at protein level. CD9 and CD81
is predominantly cell surface proteins, making flow
cytometry a suitable method for their detection.
Brieflyy, PBMCs were harvested and washed twice
with ice-cold wash buffer (phosphate-buffered saline
containing 1% bovine serum albumin and 0.1%

TABLE 2. LIST OF HUMAN PRIMERS AND PCR PRODUCT SIZES

Name Human primers PCR product
CD9F GCAGCCTTGCTAGACCATTC 169
CD9R CCGATCAGAATATAGACTCCTCC 169
CD81F CTTCCACGAGACGCTTGACT 125
CD81R GGTGGCAGTCCTTGAAGAGG 125
GAPDH F GTCGGAGTCAACGGATTTGG 165
GAPDH R GACGGTGCCATGGAATTTGC 165
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sodium azide). Washed cells were resuspended at a
concentration of 0.5 x 10° cells per test. A 50 uL aliquot
of conjugated mouse anti- CD9 and CDS81 antibody
(50 pg/mL) was added to each cell suspension, and
the mixture was incubated for 45 minutes on ice.
Following incubation, cells were washed twice (400 x g
for 5 minutes) with wash buffer. Subsequently, cell
pellets were resuspended in 300 puL of wash buffer and
immediately analyzed using a BD FACSCanto 11 flow
cytometer. Ten thousand live events were acquired
for each sample. Data analysis was performed using
FlowlJo software. Cell populations were gated based
on forward scatter (FSC) and side scatter (SSC)
parameters to define size and granularity, respectively.

Statistical analyses

GraphPad Prism 10 was utilized for all statistical
analyses and graphical data visualization. Intergroup
comparisons were performed using one-way ANOVA,
as appropriate for the experimental design, followed by
post-hoc testing to control for multiple comparisons.
Data are expressed as the mean = SEM.

Results and discussion

CD9: A potential biomarker in lymphocytic leuke-
mias? Analysis of gene and protein expression in ALL
and CLL

This study aimed to evaluate the regulation of
CD9 mRNA expression in acute lymphoblastic
leukemia (ALL) and chronic lymphocytic leukemia
(CLL) cases following treatment with different
chemotherapeutic agents. The results demonstrated
a significant upregulation of CD9 expression in both
ALL and CLL cases, as shown in Figure 1. Notably,
CD9 expression was significantly increased in ALL
cases depending on the chemotherapy regimen, with
the highest upregulation observed in the doxorubicin
(DOXO)-treated group (p = 0.0001, ****¥)  followed
by the vincristine-only (VCR) group (p = 0.001, **¥*),
and the vincristine and methotrexate (VCR & MTX)
group (p = 0.01, **). In contrast, untreated CLL
cases exhibited a modest but non-significant increase
(p = 0.1, *). Furthermore, the difference between the
ALL and CLL groups was not statistically significant.
While the assess of regulation of CD9 at protein
expression in acute lymphoblastic leukemia (ALL)
and chronic lymphocytic leukemia (CLL) cases
following treatment with different chemotherapeutic
agents. The results demonstrated an overall increase
in CD9 protein expression in both ALL and CLL
cases, as shown in Figure 1. Notably, CD9 expression
was significantly elevated in ALL cases depending
on the chemotherapy regimen, with a modest but
significant increase observed in the vincristine and
methotrexate (VCR & MTX) group (p = 0.1, *),

while the VCR-only group exhibited a non-significant
change. A similar moderate increase was detected in
the doxorubicin (DOXO)-treated group (p = 0.1, *).
In untreated CLL cases, CD9 expression also showed
a increase (p = 0.1, *). the difference between the two
leukemia subtypes was not statistically significant.
Furthermore, the data confirm specific binding of the
CD9 antibody, the data confirm specific binding of the
CD9 antibody, as demonstrated in the representative
picture 1 below, comparing healthy controls with ALL
and CLL cases alongside unstained controls.

The present study elucidates the dynamic regula-
tion of CD9 at both transcriptional and protein levels
in ALL and CLL following chemotherapy, revealing its
potential role as a mediator of chemoresistance. The
observed upregulation of CD9 mRNA in ALL patients
treated with DOXO, VCR, and VCR & MTX aligns
with emerging evidence implicating tetraspanins in
modulating drug resistance through interactions with
the tumor microenvironment (TME) and intracellular
signaling pathways [13]. Notably, DOXO induced the
most pronounced CD9 gene expression, suggesting
that anthracyclines — despite their DNA-damaging
effects — may paradoxically activate stress-responsive
pathways that enhance tetraspanin-mediated survival
mechanisms [16]. This finding resonates with prior
reports linking CD9 to glucocorticoid resistance
in B-ALL, where MEK/ERK pathway inhibition
reverses CD9-associated drug tolerance [17]. The
graded response across chemotherapy regimens
(DOXO > VCR > VCR & MTX) implies that CD9
induction may depend on the specific mechanism of
action of each drug, with anthracyclines exerting the
strongest transcriptional stimulus. At the protein level,
CD9 expression exhibited a more nuanced pattern.
While ALL cases showed modest but significant
increases post-treatment, the lack of robust protein-
level changes in VCR-only groups contrasts with
the marked mRNA upregulation. It seems that,
this discrepancy may reflect post-transcriptional
regulation, delayed translation, or compensatory
degradation mechanisms triggered by microtubule-
targeting agents like VCR [4]. The moderate elevation
in the VCR & MTX and DOXO groups suggests
that combinatorial therapy may partially mitigate
CD9-driven resistance, though this warrants further
mechanistic validation. Importantly, the specificity of
CD9 antibody binding confirmed by flow cytometry
strengthens the reliability of these observations, ruling
out non-specific staining artifacts.

In CLL, CD9 mRNA showed a non-significant
trend toward upregulation in untreated patients,
diverging from its established role in ALL. This
discrepancy may stem from inherent biological
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Figure 1. The changes in the CD9 at protein and gene levels in response to ALL and CLL at different types

of chemotherapies

Note. gPCR: This figure illustrates the changes in CD9 mRNA expression has been measured by gPCR in patients who have been detected to
have ALL and CLL compared with healthy cases. Expression of CD9 in healthy cases and non-healthy cases was calculated using the 2-AACt
method following estimation of the housekeeping gene GAPDH. CD9 showed change in PBMCs. The significance of differences has been tested
by one-way ANOVA, where * p < 0.1, ** p < 0.01, ** p < 0.001, and **** p < 0.0001 is significant, and ns is non-significant.

Flow cytometer: CD9 protein expression has been measured by Flow cytometry in patients who have been detected to have ALL and CLL
compared with healthy cases. Expression of CD9 in healthy cases and non-healthy cases was calculated using the MFI method. CD9 showed
change in PBMCs. The significance of differences has been tested by one-way ANOVA, where * p < 0.1 is significant, and ns is non-significant.
The data are the means of 130 samples from three separate experiments with duplicates.

differencesbetween acute and chronic leukemias, such
as distinct TME interactions or proliferative states.
While CD9’s role in CLL remains understudied, the
observed baseline elevation — albeit modest — hints at
potential involvement in disease progression or early
resistance mechanisms, necessitating longitudinal
studies to clarify its clinical relevance [3]. The lack
of significant differences in CD9 expression between
ALL and CLL groups, despite subtype-specific che-
motherapy responses, underscores a conserved yet
context-dependent role for tetraspanins in leukemia
biology. This aligns with CD&81’s reported function
in B-ALL chemoresistance [13], suggesting that
tetraspanins collectively contribute to a protective
niche by enhancing leukemia-TME crosstalk.
Mechanistically, CD9 may facilitate integrin signaling

or exosome-mediated communication, shielding
leukemic cells from cytotoxic insults. The stronger
transcriptional response to DOXO could reflect its
dual capacity to induce DNA damage and oxidative
stress, both of which may upregulate CD9 as part of a
pro-survival feedback loop.

Figure 1: Flow cytometry analysis of CD9
expression in healthy controls, acute lymphoblastic
leukemia (ALL), and chronic lymphocytic leukemia
(CLL) patients. PBMCs were stained with a
fluorescently-conjugated antibody specific for CD9.
Unstained PBMCs were used as a negative control
to determine background fluorescence. Data were
acquired using a BD Flow Cytometer device and
analyzed using Flow JO software. Anti- CD9 antibody
(K010765M) is shifted with FITC detector as in above.
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Figure 2. The changes in the CD81 at protein and gene levels in response to ALL and CLL at different types

of chemotherapies

Note. gPCR: This figure illustrates the changes in CD81 mRNA expression has been measured by gPCR in patients who have been detected to
have ALL and CLL compared with healthy cases. Expression of CD81 in healthy cases and non-healthy cases was calculated using the 2-AACt
method following estimation of the housekeeping gene GAPDH. CD81 showed change in PBMCs. The significance of differences has been tested
by one-way ANOVA, where * p < 0.1, ** p < 0.01, and *** p < 0.001 is significant, and ns is non-significant.

Flow cytometer: CD81 protein expression has been measured by Flow cytometry in patients who have been detected to have ALL and CLL
compared with healthy cases. Expression of CD81 in healthy cases and non-healthy cases was calculated using the MFI method. CD81 showed
change in PBMCs. The significance of differences has been tested by one-way ANOVA, where * p < 0.1 is significant, and ns is non-significant.
The data are the means of 130 samples from three separate experiments with duplicates.

Chemotherapy-induced CD81 upregulation in acute
lymphoblastic leukemia, but not chronic lymphocytic
leukemia

This study aimed to evaluate the regulation of
CDS81 expression in treated acute lymphoblastic
leukemia (ALL) and untreated chronic lymphocytic
leukemia (CLL) cases following exposure to various
chemotherapeutic agents. The results indicated a
significant upregulation of CD81 mRNA expression
in ALL cases, as illustrated in Figure 1. Notably,
CDS81 expression was significantly elevated in ALL
patients depending on the chemotherapy regimen,
with the highest increase observed in the group treated
with vincristine (VCR) and methotrexate (MTX)
(p = 0.001, ***)  followed by the VCR-only group
(p = 0.01, **), and the doxorubicin (DOXO) group

(p=0.1, *). In contrast, CD81 expression in untreated
CLL cases was not significantly altered. Furthermore,
the difference in CD81 expression between the ALL
and CLL groups was not statistically significant.
While the assess the regulation of CD81 protein
expression in acute lymphoblastic leukemia (ALL)
and chronic lymphocytic leukemia (CLL) cases
following treatment with various chemotherapeutic
agents. The results demonstrated an increase in
CD8I1 protein expression in ALL cases, as shown in
Figure 1. However, the upregulation of CDS81 varied
depending on the chemotherapy regimen. Notably,
the increase in CD81 expression was not statistically
significant in both the vincristine and methotrexate
(VCR & MTX) group and the VCR-only group, while
a modest but non-significant increase was observed

315



AX. Kadum, M.U. Moxcun
A.H. Kadhim, M.I. Mohsin

Poccuiickuit ummynonoecuueckuii scypnan

Russian Journal of Immunology/Rossiyskiy Immunologicheskiy Zhurnal

in the doxorubicin (DOXO) group (p=0.1, *).
In contrast, CD81 expression in untreated CLL
cases remained non-significant. Furthermore, no
significant difference was observed between ALL and
CLL cases or when compared with the control group.
Importantly, the data confirm specific binding of the
CDS81 antibody, as demonstrated in the representative
picture 2 below, comparing healthy controls with ALL
and CLL cases alongside unstained controls.

The findings from this study reveal critical insights
into the role of CDS8I1, a tetraspanin protein, in
mediating chemoresistance acrossacute lymphoblastic
leukemia (ALL) and chronic lymphocytic leukemia
(CLL). The observed upregulation of CD81 mRNA
in ALL patients — particularly in those treated
with VCR & MTX, VCR alone, and DOXO —
suggests that chemotherapy itself may induce CDS§1
expression as part of a stress-adaptive response.
This aligns with prior evidence implicating CD81 in
fostering chemoresistance by enhancing leukemic
cell interactions with the bone marrow (BM)
microenvironment, thereby creating a protective niche
that shields malignant cells from cytotoxic agents [7,
16]. The hierarchy of CD81 induction (VCR & MTX
> VCR > DOXO) implies that combinatorial regimens
or microtubule-targeting agents like vincristine may
exert stronger transcriptional activation of CDS81
compared to anthracyclines. This could reflect dif-
ferential engagement of stress-response pathways,
such as integrin signaling or mechanotransduction,
which are known to regulate tetraspanin networks in
response to cytoskeletal disruption caused by VCR.

At the protein level, however, CD81 expression
exhibited only modest, non-significant increases in
ALL patients, even in the VCR & MTX group where
mRNA upregulation was most pronounced. This
discordance between transcriptional and translational
regulation may arise from post-transcriptional
modifications, protein trafficking delays [2], or com-
pensatory degradation mechanisms triggered by
chemotherapy. Forexample, MTX, afolate antagonist,
could impair protein synthesis by disrupting nucleotide
metabolism, thereby decoupling mRNA abundance
from protein expression. The moderate increase in
CDS81 protein in the DOXO group (p = 0.1) may
reflect anthracycline-induced oxidative stress, which
hasbeen shown to stabilize tetraspanins by modulating
post-translational modifications like palmitoylation.
The specificity of CD81 antibody binding, confirmed
via flow cytometry, underscores the validity of these
observations and rules out technical artifacts.

In untreated CLL cases, CDS81 expression remai-
ned unchanged at both mRNA and protein levels, con-
trasting sharply with its dynamic regulation in ALL.

This divergence highlights fundamental differences in
the pathobiology of acute versus chronic leukemias.
While ALL is characterized by rapid proliferation
and intense chemotherapy-driven selective pressure,
CLL typically exhibits indolent growth and may
rely on distinct survival mechanisms, such as B cell
receptor signaling or stromal interactions, which
may not involve CD81 to the same extent. The lack
of CD81 upregulation in CLL aligns with the paucity
of data on its prognostic or therapeutic relevance in
this disease [8]. Underscoring the need for dedicated
studies to clarify its role in CLL progression or therapy
resistance.

Figure 2: Flow cytometry analysis of CDS8I1
expression in healthy controls, acute lymphoblastic
leukemia (ALL), and chronic lymphocytic leukemia
(CLL) patients. PBMCs were stained with a
fluorescently-conjugated antibody specific for
CD81. Unstained PBMCs were used as a negative
control to determine background fluorescence. Data
were acquired using a BD Flow Cytometer device
and analyzed using Flow JO software. Anti- CDS81
antibody (K010630M) is shifted with APC detector as
in above.

Conclusion

The coordinated upregulation of CD9 and
CDS81 in ALL under chemotherapy highlights their
dual roles as mediators of chemoresistance, with
CD9 predominantly associated with glucocorticoid
resistance and CD81 with microenvironment-driven
survival. While CD9 exhibits robust transcriptional
and moderate protein-level induction across regi-
mens (notably DOXO), CD81 shows strong mRNA
upregulation with VCR-based therapies but limited
protein translation, suggesting divergent post-tran-
scriptional regulation. Both tetraspanins demonstrate
leukemia subtype specificity, with pronounced activity
in ALL and minimal involvement in untreated CLL.
Targeting these proteins, particularly in combinatorial
regimens, may disrupt chemoprotective niches and
reverse therapy resistance, offering a strategic avenue
to improve outcomes in high-risk leukemia.
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LUTOKMHOBbIV NPOdUJIb CbIBOPOTKU KPOBU
NMPU OCTPOM NMUENTOHEDPUTE B PA3JIMYHbIE
TPUMECTPbI TECTALUN
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Pesiome. Cpean 0akTepuabHbIX MOPAXKEHUH, SIBASIOLIMXCS YTPO301 JIs1 JKU3HU U COCTOSTHUS 310POBbST
(EPTUIIBHBIX XKEHIIWH, OJHO U3 TIEPBLIX MECT 3aHUMAIOT UH(MEKLIMU MOYEBbIACTUTENbHBIX MyTeil Mpu oepe-
MEHHOCTH, CPeIU KOTOPbIX UMEHHO reCTallMOHHbBIN NMUeJIOHEe(PUT 3aHUMAET BEAYIIYIO MO3ULIUIO B CTPYK-
Type MPUYMH rOCMUTAIN3alMU B CTAllMOHAP U Pa3BUTUIO HETaTUBHbBIX peaklivii Ha TeueHue OepeMeHHOCTU.
OcHoBorIoJIararonee 3HaueHue 1Sl Havajia, pa3BUTUSI U MOJOXKUTEIbHOTO OKOHYaHMS OCTPOro NuejioHed-
puTa 6epeMEeHHbBIX OTBOJUTCS] COCTOSTHUIO UMMYHUTETa MaTepU U OCOOEHHO BPOXIEHHOTO 3BeHa. Ocolyto
POJIb UTPAET COCTOSIHUE LIUTOKMHOB PA3JIMUHBIX TUITOB B (pOPMUPOBAHUU «IIMTOKMHOBOTI'O KacKaja», TOYHee
COOTHOIIEHUS MPOBOCMAIUTEAbHBIX U MTPOTUBOBOCHAIUTEIbHBIX IIMTOKMHOB. PoCT 3a001eBaeMoCTU mue-
JOHe(PUTOM OEepeMEHHbIX U €ro TTOPOoil HEOJIarompUsITHbIE UCXO/IbI TTOKA3bIBAIOT HEJOCTATOUYHYIO OCBEIOM-
JIEHHOCTbh Y HEM3YUYEHHOCTb, a TAKXKe HEMMOHUMAaHUEe BCeX CTOPOH MaToreHe3a JaHHOW 00JIe3HU, OCOOEHHO
3TO KacaeTcsl HIMTOKMHOBOI'O cTaTyca OepeMEHHBIX KEHIIIMH Ha MECTHOM U CUCTEMHOM YpoBHsX. Llenb nc-
CcleI0BaHUS — U3yYeHUe IMHAMUKIY LIUTOKMHOBOTO MPOo@uWJIs M1a3Mbl NeprudepruiecKoii KpoBU MPU OCTPOM
nuesioHeGpuUTe B pa3iIMuHbIe TPUMECTPbI OEpEeMEHHOCTHU A0 U Mocie JiedueHus . B ucciemoBaHue ObLIM BKITIO-
yeHbl 143 xeHIIMHBI (cpeaHuii Bo3pacT 25,3+5,2 roga), pasaejeHHble Ha TpyIIbl. [pynnbl cpaBHEHUSI CO-
CTaBUJIU 3J0POBbIe HEOEPEMEHHbIE XKEHIIUHBI U XXEeHIIUHBI C (PU3MOJOTMUYECKON OepeMeHHOCThIO B 1-M, 2-M
U 3-M TpuMecTpax 6e3 natoaoruu nodyek. OCHOBHBIE TPYIIIbI: OepeMEeHHbIE C OCTPbIM CEPO3HBIM MUeIoHed-
puTOM B 1-M, 2-M U 3-M TpuMecTpax 0epeMEHHOCTHU, a TAKXKe IBE TPYIIIIbI XKEHIIUH C OCTPbLIM ITHeI0HeDpU-
TOM BO 2-M M 3-M TpUMECTpax rectalilMu ¢ 0a3MCHBIM JiedeHueM 0e3 1 ¢ BKIIOYEeHUeM UMMYHOMOYJISITOpa
«Budepon». B mia3zme nepudepuuyeckoii KpoBU udydyeHa AMHAMUKA U3MEHEHUSI HIMTOKUHOBOTO Mpoduis 10
(IpU MOCTYIJIEHUM B CTallMOHApP) U nocJe JedeHus (MIpU BhIMKUCKe U3 cTaluuoHapa). [1pu octpoM cepo3HoM
nuesioHepUTe HA BCEX TPUMECTpax OEPEMEHHOCTU COAEpKaHUEe LIMTOKMHOB Ha CUCTEMHOM YPOBHE OKa-
3aJ10Ch MOBBILLIEHHBIM, OCOOEHHO BO 2-M U 3-M TpUMECTpax, YTO CBUAETEIbCTBYET O HATMUYUU UMMYHHOTO
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BocnajieHus. [IpoBeaeHHOe Oa3uCHOE JJeUeHUE TTOJTHOILIEHHO HE HOPMaJIM3yeT U3MEHEHHbIE MapaMeTphl 1IU-
TOKMHOBOTO MPOdUIsi, BOCHOBHOM BO 2-M U 3-M TpUMeCTpax rectaiuuu. JIydimm Koppurupyrommm apdex-
TOM obsiafaet (papmMakoTepanus ¢ J00aBJICHUEM K Oa3lCHOMY JieueHuIo nipernaparta «Budepon». Pe3ynbsraThl
MpOBEIEHHOI pabOThl PACUIMPSIOT CYLIECTBYIOLIME MPEACTaBAeHUS 00 yJaCTUM LIMTOKMHOB B MaTOreHe3e
OCTpOro nuejoHedpuTa B pa3Hble TPUMECTPbl OEpeMEHHOCTH.

Karouesnie cnosa: yumokunosbslii cnekmp, ocmpolii nueaoHedpum 6epemMeHHbIX, KOpPeKyus HapyueHuil

CYTOKINE PROFILE OF BLOOD PLASMA IN ACUTE
PYELONEPHRITIS AT DIFFERENT TRIMESTERS OF
GESTATION

Kholimenko I.M.2, Shatokhin M.N.”, Konoplya A.A., Evsegneeva L.V.¢

¢ Kursk Regional Multidisciplinary Clinical Hospital, Kursk, Russian Federation

b Russian Medical Academy of Continuous Professional Education, Moscow, Russian Federation

¢ LLC “STOMED” Medical Center, Moscow, Russian Federation

@ |. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Abstract. Among bacterial infections that threat female health and life, urinary tract infections take a leading
position among reasons for hospitalization and the development of negative reactions during pregnancy. The
fundamental importance for the onset and end of acute pyelonephritis is given to the state of the innate link
of immunity. A special role in the formation of the “cytokine cascade” belongs to various types of cytokines.
An increased incidence of pyelonephritis in pregnant women shows insufficient awareness, as well as a lack of
understanding various aspects of the pathogenesis in this disease, especially regarding cytokine status of pregnant
women at the local and systemic levels. The aim of our work was to study the dynamics of cytokine profile in
peripheral blood plasma in acute pyelonephritis at different trimesters of pregnancy before and after treatment.
The study included 143 women (mean age 25.3+5.2 years), divided into different groups. I.e., comparison
group included healthy non-pregnant women and women with physiological pregnancy in the 1%, 2", and 3™
trimesters without kidney pathology; main group consisted of pregnant women with acute serous pyelonephritis
in the 15, 2" and 3™ trimesters of pregnancy, as well as two groups of women with acute pyelonephritis in the
2 and 3™ trimesters of gestation with basic treatment including the immunomodulator Viferon, or without
this medication. The dynamics of changes in the cytokine profile before and after treatment were studied in the
samples of peripheral blood plasma. In acute serous pyelonephritis, the cytokine content at the systemic level
was increased, in the course of pregnancy, especially, over 2™ and 3 trimesters, thus suggesting the presence of
immune inflammation. The basic treatment does not fully normalize the altered parameters of cytokine profile,
mainly in the 2" and 3™ trimesters of gestation. The best corrective effect is achieved by pharmacotherapy
with the addition of Viferon to the basic treatment. The results of this work expand the existing views on the
participation of cytokines in pathogenesis of acute pyelonephritis during different trimesters of pregnancy.

Keywords: cytokine spectrum, acute pyelonephritis in pregnant women, correction of disorders

BcnenctBue aHaTOMUYeCKUX U (DU3UOTOTNUECKUX
M3MEHCHUIT MOYEBBIBOMSIINX MyTeil OepeMEeHHBIX
(TIepexxaTie MOYETOYHUKOB YBEJIMYEHHOUW MAaTKOIM,
CMEIIIEeHWEe MOYEBOTrO ITy3bIpPsI KHM3Y, pacIlIupeHre
TMOYEYHOM JIOXaHKW W MOYETOYHUKA) HEePEIKO pa3-
BUBAETCSl OCTPBIN TeCTAllMOHHBIN THUEJIOHEe(hPUT U

BeeneHue

Cpenn OGakTepUaJdbHBIX TIOPAXKCHUIA, SIBJISTIO-
LIIMXCSI YTPO30M IUIsT KU3HU U COCTOSIHUSI 3M0POBbSI
GepTUIIBHBIX KEHIIIUH, OAHO U3 TTIePBBIX MECT 3aHU-
MarT WHQEKINA MOYEBBIICINUTEILHBIX MyTell IIpu
GepeMeHHOCTH, CPeAU KOTOPBhIX UMEHHO ITeCTalluOH -

HBII TTMeJoHedPUT 3aHUMAET BEAYILYIO MO3UIIMIO B
CTPYKType MPUIMH IOCTIMTAIM3ALIMN B CTAlIIOHAD U
pa3BUTUIO HETATUBHBIX peaKIii Ha TedeHue Oepe-
MeHHoCTH [14].

qamie 3To CJy4dyac€Tcsda BO 2-M u 3-M TpUMECTpax re-
crauuu. He MCKITIOYEHO, YTO B MEXaHU3ME PAa3BUTUSA
OCTpPOro reCtTailMoOHHOIoO HPICJ'[OHCCDpHTa urpacTt Ha-
PyHICcHUC OajlaHca MEXAY 9CTPOIr€¢HaMM N MporecTe-
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POHOM B KpOBU OepeMEHHOI B CTOPOHY ITOBBIIIICHUST
KOHILIEHTpalluK1 rectareHos [8, 7].

CylrecTBEeHHOE 3HAUYCHUE B ITaTOTeHE3e ITHENIO-
HedpuTa 0epeMEeHHBIX UMEeT U3MEHEHNEe NMMYHHO-
ro craTyca, Ipy 3TOM 3HAYUTEIBHYIO POJIb OTBOJIST
M3MEHEHUSIM IIMTOKMHOBOTO TPOMMIIST Ha CHUCTEM-
HOM M MECTHOM YypOBHe. XapakTep WMMYHOJOIM-
YEeCKMX CIBUTOB BO MHOTOM 3aBUCHUT OT (DOPMBI 1
CTEeIeHU TSKeCTU 3a0ojeBaHUsI B Moykax. Bocma-
JIUTETBHBIA TIPOIIecC, OCOOEHHO TNPHU IBYCTOPOH-
HEeM IOopa*keHUEeM IT0YEeK, COIMPOBOXIACTCS YBEIU-
YeHMEeM B KPOBU COIEPKAHUS ITPOBOCITAIMTEILHBIX
(IL-1B, IL-8, IFNy) u mpOoTHUBOBOCHAJIMTEIbHBIX
(IL-4, 1L-10) uutokuHoB. IlporpeccupoBaHue re-
CTAlIMOHHOTO TIMEeJIOHepUTa C pa3BUTUEM THOI-
HOTO BOCIAJICHUSI COIMPOBOXIAETCS IMCOaTaHCOM
OUTOKWMHOBOW CUCTEMBI 1 TIPOSIBIISICTCSI CHUKCHUEM
ypoBHs1 [FNy nipu Beicokux 3HayeHusx [L-1p3, 1L-4,
IL-8 u IL-10 [3, 4, 16].

OcHoBoI10J1ararlIee 3HaueHue 11 Havyalla, pa3-
BUTHUS U MOJIOKUTEIIFHOTO OKOHYAHUS OCTPOTO TN~
eJloHedpruTa OEPEMEHHBIX OTBOIMTCSI COCTOSTHUIO
UMMYHUTETA MaTepyd M OCOOCHHO BPOXKICHHOIO
3BeHa. OCOOYI0 POJIb UTPACT COCTOSTHUE IIUTOKMHOB
Pa3IMYHBIX TUITOB B (POPMUPOBAHUH «[TUTOKIMHOBO-
ro Kackama», TOYHEe COOTHOIICHUS IIPOBOCITATIM-
TEIBHBIX W TPOTHUBOBOCITAJIUTEILHBIX ITUTOKWHOB.
Poct 3aboneBaeMocTy NHeTOHE(MPUTOM OepeMeH-
HBIX M €ro IOopoii HeOJaronpusiTHbIE MCXOAbI IO-
Ka3bIBalOT HEIOCTATOYHYIO OCBEIOMJICHHOCTh M HE
M3YYEHHOCTb, a TakXe HEMOHMMaHuEe BCEX CTOPOH
naTtoreHesa JaHHOM 00J1e3HU, 0COOEHHO ATO KacaeT-
Cs1 HIUTOKMHOBOTO cTaTyca O€peMEHHBIX XXEHIIUH Ha
MECTHOM U CUCTEMHOM ypoBHsxX [12, 13].

Wmeroryecs myOoauKanuyd OTHOCUTEIbHO ITATO-
KWHOBOTO ITpOMMIIS IIPU TeCTAlIMOHHOM IHeI0He (-
puTe 6epeMEHHBIX XXEHIIIMH B OCHOBHOM KacaloTCsl
TOJIKO OTIEIBHBIX UX MpPEACTaBUTENICH 1 TOCTATOU-
HO TIPOTUBOPEYMBEI 10 pe3yabrataM. Pazmmuans cBs-
3aHBI CO MHOTUMU (haKTOPaMHU, B TOM YHMCJIE U C TEM,
9TO HET pabdoT, pa3melsIIoIIMX OepeMEeHHOCTb Ha
TPUMECTPBI, C U3yYECHUEM TUHAMUKU IUTOKMHOBOTO
CITeKTpa Ha KaXXIOM M3 HUX, IOYTU HET UCCIIeI0OBa-
HUM M3MEHEHUI, CBA3AHHBIX C JIEYEHUEM OCTPOTO
TreCTallMOHHOTO TTHeJToOHepHUTa.

exs — u3ydyeHne IMHAMUKY LIATOKWTHOBOTO ITPO-
Guis IIa3Msl e pudepruIecKoil KPOBU IIPU OCTPOM
nuesioHePUTEe B pa3IUudHbIe TPUMECTPBI OepeMeH-
HOCTH 0 U TIOCJIe JICUCHHSI.

MaTepmanbl N METObI

UccnenoBaHue MNpoBeIeHO B COOTBETCTBUU C
neiictByrominMu B Poccniickoit Denepalinm HopMa-
TUBHBIMU JOKYMEHTaMM, PETJIAMEHTUPYIOLIUMHU TT0-
PSIIOK TIPOBEICHUS UCCIIEIOBAHUN ¢ MPUBJICUCHUIEM
n1006poBoJiblieB. OT BCeX YYAaCTHUKOB HCCIIEIOBaHUS
OBbLIO TTOJY4YeHO AOOPOBOJIbHOE MH(POPMUPOBAHHOE

coriacue. Brimmcka 3 mpoTokoJjia 3aceaHus Hesa-
BHUCHUMOTO 3TH4YecKoro komureta Ne 2 ot 17 peBpais
2025t

B uccinenoBaHue ObUIM BKIIOYEHBI 143 KeHIM-
HbI (cpeaHuii Bo3pact 25,3%5,2 roga), pasaejieHHbIe
Ha rpynmbl. [lepBas Tpymia cpaBHeHUST COCTOSIIa U3
20 3mopoBBIX HeOEepeMEHHBIX XEHIINH. Bo BTOpyIO
TPYIITy CpaBHEHUS BOULIO 48 >KEHIIMH B paBHBIX
KoauyecTBax B 1-M, 2-M U 3-M TpumecTpax pusno-
JIOTUYECKOI OGepeMEeHHOCTH 0e3 TTaTOJIOTUH TTOYEK.

OCHOBHBIE TPYIIBI UcciienoBaHus (rmo 15 xeH-
IIIAH B KaXIOI) COCTaBUJIM OepeMeHHBIC ITallieHT-
KU C BepU(UIMPOBAHHBIM IUATHO30M «OCTPBIi
reCTallMOHHBIN CEepO3HBI MUeIoHehPUT», IO~
TBEePXKICHHBIN KIMHUISCKUMH U J1JA0OpaTOPHO-UH-
CTPYMEHTAJIBHBIMU MeTOHaM1 OOCJIeIOBaHUS, paH-
MTOMU3MPOBAHHBIX IO BO3paCTy, MUHHMAaJIbHOMY
KOJIMYECTBY COITYTCTBYIOIIEH MATOJOTUM B CTaIUM
pPEeMUCCHU, HAXOAMBIIMECS Ha JICYEHUU B ypOJIO-
ruyeckom otaeneHun OBY3 «Kypckas obGaacTtHas
MHOTOIIpOMMIIbHAS KIMHUYeCKasl OOJIbHUIIA» B TIe-
puon 2018-2022 rr. U3 HUX TpU TPyNnbl COCTaBUIN
MaluMeHTKU ¢ MueJoHedpuToM B 1-M, 2-M U 3-M TpU-
MecTpax 0epeMEHHOCTHU C MPOBEICHHBIM 0a3MCHBIM
JeaeHreM. M1 TpeM TpymmmaM O0epeMeHHBIX SKeHIITTH
B KaXXIIOM TPUMECTpPE recTallii B 0a3MCHOE JICUCHUE
ObLI BKJIIOUEH mpenapat «Budepon».

KputepusiMmu BKITIOUeHMsI OGEpeMEeHHBIX C MaTo-
JIOTHe# ToYeK B UCCIeAOBaHUE: TiepBasi OIHOTUION -
Hast O0epeMEeHHOCTb, OTCYTCTBHE aKyIIepCKO-TUHE-
KOJIOTMYECKOI MaTOJIOTUM B aHaMHe3¢, BOBJICUCHUE
B MPOILIECC OJHOW MOYKM, OTCYTCTBHUE HapyLICHUS
rnaccaxka MOYH IpU YIBTPa3ByKOBOM HCCJIEIOBAHUM,
TMIEPEHOCUMOCTh MCITOJIb30BAHHBIX B MCCJIEIOBAHUN
¢dapMakoIOrnIecKmX IIperrapaToB, IMMCbEMEHHOE CO-
r1acue Ha yJyacTUe B IIPOBOIUMMBIX UCCIICTOBAHUSIX.

KputepusiMmu uckitouyeHus: ObLJIM: OTKa3 OT MC-
cJienoBaHusI, TBYCTOPOHHUI TIPOLIECC, MHOTOTLIOM -
Hast 0epeMEHHOCTh, HAJIMUYNE TMHEKOJOTUIECKON 1
COMATHUYCCKOM ITaTOJIOTUM, HaIWdWe Ccreundmde-
CKMX M aHabWIaKTUYECKUX peaklMii Ha IoJiydae-
MYIO Tepaliuio, OTCYTCTBUE KeJaHWsl y4acTBOBAaTh B
WCCIIETIOBAaHUU.

KputepusiMmu 1marHOCTUKM MTHEIOHEPpUTa y MC-
cJIeIyeMbIX OOJIbHBIX SIBJISIJIOCH: HATMUME CUHIPOMA
CHUCTEMHOI1 BOCHAJIMTEIbHOM peakluu (TeMrepary-
pa Teja, 03HOO, YacTOTa IbIXaTEAbHBIX ITBUXKCHUI,
MyJIbC); MECTHasl peakliusi opraHn3ma (0o B MO-
SICHUYHOM 00J1aCTU); TOBBIIIICHNE YPOBHS JICHKO-
LUTOB CO CABUTOM JIEMKOLMTAPHOI (hOPMYJIBI BJIEBO
B OOILIEM aHajiu3e KPOBU; JIEMKOLUTYPUSI B OOILIEM
aHaJIM3e MOYM; OAKTEPHUOJOTNYECKOE UCCIeI0BAaHNN
Mouu ¢ pesynsratom 6ojiee 10* KOE /M.

[MTomyyeHre GMoOIOrMYECKOro mMarepuana (Iepu-
(depuyeckast KpoBb), HEOOXOAUMOTIO JIJIsI OTpeaeie-
HUS JJaOOPATOPHBIX MOKa3aTeseld, BBIMOJHSIOCH 10
cTapTa MeIMKaMEeHTO3HOU Tepanuu (Mpy MOCTYTUIe-
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HHUU B CTallMOHApP) U B KOHIIE JIeueHUs (ITPU BBITIN-
CKE M3 CTallMoHapa), C JOCTUTHYTBIMU MPU3HAKAMU
KJIIMHUYECKOTO KYITMPOBAHMST OOJIE3HMU.

BceMm manmenTkaM OblIa Ha3HaYeHa MHQY3UOH-
HO-IE3WHTOKCUKAIIMOHHAsT W aHTHOaKTepUaIbHast
Tepanusl 1edaaocnopuHaMu 4-TO TIOKOJCHMS CO-
I71aCHO KJIMHUYECKUM PEKOMEHAALIMSIMU U CTaHap-
TaM OKa3aHUSI MEIUIIMHCKOMN ITOMOIIN: BHYTPUBECH-
HO, KamneJibHO, ABa pa3a B CYyTKU B TeyeHue 10 mHeid.
YacTp IMallMEHTOK K 0a3MCHOM Tepalluy ITOJTyYain
«BugepoH» (MMMyHOMOAYJUPYIOLIMI Ipenapar ¢
TIPOTUBOBUPYCHBIM JICUCTBUEM, pa3peIICHHBINA y Oe-
PEMEHHBIX CO 2-r0 TpuMecTpa 0epeMeHHOCTH) 110 1
cynnozutopuio 500000 ME 2 paza/cyT pekraibHO
(kaxxnpie 12 9) exxeqHeBHO B TeueHue 10 cyToK.

B 1mraszme tmepudeprdeckoil  KpoBU YPOBEHbB
LIUTOKWHOB: (pakTopa HEKpo3a OITyXoJau alibda
(TNFa), 1L-1pB, IL-2, 1L-6, IL-8, 1L-4, IL-10, pe-
uentopHblii antaronuct IL-1ra, IFNy, [FNa onpe-
JIeJISLIU METOAOM TBepIoda3HOro UMMYHOMEPMEHT-
HOTrO aHajim3a C JeTeKIUe MPOAyKTOB peaKInuu B
nuarmna3oHe mvuH BoJH 405-630 HM, ¢ MCMOJIb30Ba-
HueM KoMMepueckux HabopoB AO «Bekrtop-bect»
(Poccust). Peructpanums Bcex pe3yJibTaTOB UMMYHO-
¢depMEeHTHOTO aHaIM3a OCYILIECTBIISLIACH TIPU TTOMO-
11 MUKpoIuIaHIeTHOro poromerpa Sunrise (Tecan,
Isetiiapus).

CrarucTnyeckasi 00padoTKa JAHHbIX

IIpn pabore ¢ HAaHHBIMA TIPUMEHSUTM METOIBI
onucaTesIbHOI cTaTUCTUKU. OMpeaessiii ToYeuHbIe
olLeHKU cpeaHero (M), cTaHIAPTHOTO OTKJIOHEHMUS
(m). AHanM3 TPUHAIEXKXHOCTH 3aperiucTPUpPOBaH-
HBIX 3HAUCHMI paccMaTpWBacMBIX ITOKaszaTelieil K
HOPMAaJIbHOMY 3aKOHY pacHpeae/IeHs OCYIIeCTBIISI-
JIU COIVIACHO PEKOMEeHJalusiM Trpaduyecku (BU3y-
aJIbHO) U ¢ momolublo Kputepus Illanupo—Yuika.
OlLIEHKY CTaTMCTUYECKOW 3HAYMMOCTM pPa3Iuduii
3HAUYCHMWI TTOoKa3aTejieil B paccMaTpUBaeMBbIX TPYII-
max, IIPeACTaBICHHBIX KOJMYECTBEHHBIMU METpPH-
KaMU, OCYIIECTBIsUIM ¢ mnomoiibio U-kpurepus
ManHna—YutHu u Kputepust Bunkoxkcona. 3a 1o-
POTOBHIN YPOBEHb JOCTOBEPHOCTU TIPUHUMAIN YPO-
BeHb p < 0,05. B kauecTBe MHCTpYyMEHTApUS TIPUME -
Hsu HancTtpoliky B Excel Atte Stat, Bepcus 12.0.5
(Excel 2010, MS Office, CIIIA).

PesynbTartbl

HMccnenoBaHre LIMTOKMHOBOIO CIIEKTpa Ha CHU-
CTEMHOM YpOBHe (Iuta3Ma KpPOBHM) y KCHIIMH 0e3
MaToJIOTUX MoYeK ¢ (PU3MOJIOTUYECKHUM TEUYEHUEM B
1-M TpuMecTpe GepeMEeHHOCTH YCTAaHOBMJIO HE3Ha-
YUTEJIbHOE, HO IOCTOBEPHOE CHMXKEHME coaepxKa-
HUS TIPOBOCTTAIMTETbHBIX IMTOKMHOB (IL-17, TL-8,
TNFa), IL-2, nucbamaHc NpOTUBOCIIAIUTEIbHBIX
UMTOKMHOB (ToBbIlieHWe [L-4 u IL-10, HO cHUXe-
Hue IL-1ra). CogepxkaHue ocTajlbHBIX UCCIIEeIOBaH-
Heix IL (IL-1B, IL-6, IL-18, IFNy, IFNa, G-CSF)

OCTaJIOCh HAa YPOBHE 3J0POBBIX KEHIIWH. Y Talu-
€HTOK 0e3 TenoHedpuTa Bo 2-M 1 3-M TpUMeCTpax
recTaluu, 10 CPaBHEHUIO C 1-M TPUMECTPOM, CIie
B OOJbIIEH CTeNeHW YMEHBIIAJOCh ColepXKaHUe
TNFa, IL-8 u mosbimanocs IL-4, IL-10. Kpome
aToro, cHukascst yposeHb IL-1B, IL-6, IFNy. Eaun-
CTBEHHBIM OTJIMUMEM CTajla HOpMaJM3alus B 3-M
TpuMecTpe KoHleHTpauuu I1L-1ra (tadm. 1).

Y maumMeHToOK ¢ OCTPbIM THUEeIOHePPUTOM B 1-M
TpUMeCcTpe OepeMEHHOCTH BBISIBJIEHO, IO CpaBHE-
HUIO C TIOKA3aTeISIMU XEHIIUH ¢ (PU3UO0TOTUIECKOMN
0epeMEeHHOCTBIO 1 OTCYTCTBHEM ITHeJIoHedpuTa, 60-
Jiee U3MEHEHHbIe KOHIICHTpAIlUM BCEX MCCIIeIOBaH-
Hbix IL. Tak, comepxxaHue CleaylolInX IIUTOKUHOB
yBeanuuioch, cootserctBeHHo: TNFa B 8,6; 1L-13
B 4,6; IL-6 B 5,4; IL-8 B 2,9; 1L-17 B 1,7; IL-18 B
3,1; IL-4 B 3,3; IL-10 B 3,2; IFNy B 4,1; IFNa B 4,6;
IL-2815,7u G-CSF B 1,8 pa3za. TonbKko coaepxxaHue
IL-1ra cHusuiock B 2,1 pasa (ta6u. 1).

Bo 2-M u 3-M TpumecTpax rectaluuu y >KeHIIWH
C OCTPbIM TUEJIOHeDPUTOM, IO CPAaBHEHUIO C Tapa-
MeTpaMHM IIUTOKMHOBOTO CTaTyca OepeMEHHBIX ITa-
IUCHTOK Oe3 IMaTOJIOTUH IT0YeK B COOTBETCTBEHHOM
TPUMECTPE, BBISIBJICHO, YTO OOJBIIIMHCTBO HCCJIEI0-
BaHHBIX IToKa3aTeJieii U3MEHSUIMCh aHaJOTUYHO Ta-
KOBBIM B 1-M TpuMecTpe (Tab. 1).

IIpoBeneHHOE 0Oa3MCHOE KOMILJIEKCHOE JICUCHUE
ocTporo TmmMenoHedpura B 1-M TpumecTtpe Oepe-
MEHHOCTH TIPUBEIO K HOPMaIu3alluM COACPKaHUS
G-CSE, IL-1pB, IFNy, npu sToM He Biusis Ha [L-17,
B OOJIBIIIEN CTETIEHH YBEJIMUMBAJIO YPOBEHB ITPOTHUBO-
BOCTIAJIMTENIFHBIX IIMTOKMHOB (I1L-4, IL-10 u IL-1ra)
¥ IPpUOIIEKAIO K COepXKaHUIO0 KOHTPOJIS (3I0pOBBIE
JKEHIIMHBI), HO HE 0 UX 3HAUECHU I, KOHILIEHTPaLIUIO
OCTaJIbHBIX MCCJIEJOBAaHHBIX LIUTOKMHOB (Ta01. 1).

IMocne 6Ga3ucHO Tepanuu OcTpPoro nuesoHedpu-
Ta BO 2-M TPUMECTpPE TeCTallul Ha CUCTEMHOM YPOB-
He coxepxaHue IL-1p3 nHopmanuzosanocsk, IL-10 n
IL-1ra ocramoch 0e3 M3MEHEHMs, KOHILIEHTpallus
OCTaJIbHBIX LIUTOKMHOB KOPPUTHPOBAIOCH B CTOPO-
HY 3HaYE€HU 3M0POBBIX TOHOPOB. «Budepon», B co-
cTaBe KOMIUICKCHOI (hbapMaKoTepanmuy OCTPOTO ITH-
eJloHedpuTa BO 2-M TpUMECTpe OepeMeHHOCTH, IO
CPaBHEHMIO C 0A3MCHBIM JCYCHUEM, HOPMaTU30Bal
B m1a3me KpoBu KoHLeHTpauuio 1L-8, [FNa, [FNy,
B OOJTBIIIEC MEepe KOMIIEHCATOPHO MOBBIIIIAIO COAEP-
JKaHUE TIPOTUBOBOCHAINTEIFHBIX TUTOKUHOB (I1L-4,
1L-10, IL-1ra), moBbIlIIazo, HO He 10 3HAYCHUI HOP-
MBI, OCTaJIbHbIE MCCJICIOBAaHHbBIC IIMTOKUHBI, OCTaB-
JIsisT 0e3 U3MEHEHUM YPOBEHb POCTOBOTO (haKTopa
G-CSF (tabu. 2).

IIpu octpoM nuenoHedbpute 1ocie 0a3uCHOro
JICYCHUSI B 3-M TpUMeECTpe OCpeMEeHHOCTH B ILIa3-
Me KPOBHU COJiep>KaHNE BCEX IMPUTUBOBOCITAIUTEIb-
Hbeix uutokuHoB (TNFa, IL-1B, 1L-6, I1L-8, I1L-17,
IL-18), IFNa, IFNy, 1IL-2 u poctoBoro ¢akropa
G-CSF cy1iecTBeHHO CHU3WIOCh, HO TaJICKO HE IO
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TABJINLA 3. AMMYHHbIE HAPYLLEHWA NOCNE BA3UCHOI O NEYEHUA U BKIMIOYEHUA «BUDEPOHA» MPU OCTPOM

FECTALNOHHOM NMUENOHE®PUTE

TABLE 3. IMMUNE DISORDERS AFTER BASIC TREATMENT AND INCLUSION OF VIFERON IN ACUTE GESTATIONAL

PYELONEPHRITIS
MN3meHeHHble
na6opaTtopHbie
JlaGopaTopHble nokasaTtenu nocne rfie4yeHust
nokasarenv Laboratory parameters after treatment
Altered laboratory
values
Ycnosusi uccnegoBaHus
. He U3MEeHUNUchb
Research conditions
HOpPMasnu3oBaHbl KOPPUrnpoBaHbI WUnu yBenu4Yumnmuchb
A6cC. o normalized corrected did not change
Absolute % or increased
Abc. o Abc. o AGc. o
Absolute % Absolute % Absolute %

Mocne 6asucHoro
neyexus, 1-n TpumecTp
After basic treatment, 13 100 3 23,1 6 46,1 4 308
1t trimester
Mocne 6asucHoro
neveHus, 2-1 TpuMecTp
After basic treatment, 1 7.8 10 76.8 2 15.4
2" trimester
Mocne 6asucHoro 13 100
neyeHus n «BudepoHanr,
2-11 TpUMecCTp 4 30,8 5 38,4 4 30,8
After basic treatment and
Viferon, 2" trimester
Mocne 6asucHoro
neyexus, 3-n TpumecTp
After basic treatment, 0 0 " 84,6 2 15,4
3 trimester
Mocne 6a3ucHoro 13 100
neyeHus n «BudepoHay,
3-1 TpumecTp 3 23,2 6 46,1 4 30,8
After basic treatment and
Viferon, 3 trimester

3HAYCHUU KOHTPOJISI, pa3HOHAIIPABJICHHO U3MEHIII-
Cs1 YPOBEHb MNPOTUBOBOCIAIMTEIbHBIX: CHUXEHUE
IL-4, 6e3 usmenenus IL-10 u moBwirenue IL-1ra
(Tab. 2).

Hannune «Budepona» B 06a3ucHOI Tepanuu
OCTpOTro nuejioHedpuTa y MalMeHTOK B 3-M TpU-
MeCTpe TeCTalluu, IO CPaBHECHMIO C JIeYCHHEM 0Oe3
JTAHHOTO TIpeTiapara, HOPMaJln30Bajo COJep>KaHUe
IL-1B, IFNy u IFNa, koMmrieHcaToOpHO B OOJbIiIeid
Mepe TIOBBIIIAJIO CONIepKaHWE TTPOTUBOBOCITAIM-
TEIbHBIX, HE BJIMSIIO HA YPOBEHb POCTOBOTO (haKTopa
G-CSF u koppurupoBajio, HO He 10 YPOBHS 300pO-
BBIX JIOHOPOB, KOHIIEHTPAIIMIO OCTAIbHBIX UCCIEI0-
BaHHbIX [L (Tadm. 2).

Takum obpaszom, u3 13 McclieqoBaHHBIX ITapaMe-
TPOB IIMTOKMHOBOTO TIPOMUIIST Ha CUCTEMHOM YPOB-
He y XEHIIMH ¢ (PU3UOJIOTUUECKOI OepPEMEHHOCThIO
0e3 MaToJIOTUH TI0YeK B 1-M, 2-M U 3-M TpUMeCcTpax

rectaliMiy okazajJuchb U3MEHEHHbIMU nmokazareau 1L
OT 3J0POBBIX KEHIIUH cooTBeTcTBEHHO 7 (53,8%),
10 (76,9%) n 9 (69,2%). Y malueHTOK C OCTPbIM
nreaI0He(pUTOM BO BCEX TPUMECTpaxX OepeMeHHO-
CTU Ha MOMEHT IIOCTYIUICHUSI B KJIIMHUKY OKa3aJIuCh
M3MEHEHHBIMHM OT 3HAUCHWIA 300POBBIX JOHOPOB 13
(100%) niokazateneii.

IToce npoBeaeHHOTO KOMILIEKCHOTO 6a3lCHOTO
JICUCHUST OCTPOro mnuesioHedpUuTa U3 M3MEHEHHbBIX
nokasatejieil B 1-M TpuMecTpe recTaluy HOpMaJlu-
30BaHbl oKaszanuch 3 (23,1%), KOppUTMPOBAaHBI B
CTOPOHY ITapaMeTPOB KOHTPOJIsI, HO HE A0 MX 3HaYe-
HUii, 6 (46,1%) 1 ocTayiMCh Ha YPOBHE Hayaja jede-
HUS WIK ObUIM YBEJIMYEHBI BblIllle ITI0Ka3aTeleil KOH-
Tponst 4 (30,8%) (taba. 3).

Bo 2-Mm TpuMecTpe O0epeMEeHHOCTH HOPMAJIM30-
BaH okaszayicst 1 (7,8%), KOppUTMpPOBaHbI B CTOPO-
HY HapaMeTpoOB KOHTPOJSI, HO HE J0 MX 3HAYEHU,
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10 (76,8%) u ocrayiuch Ha ypOBHE Hayalia JIEUEHUS
WK ObUIM YBEJIMYEHbI BhIIIE ITOKa3aTeieil KOHTPOJIs
2 (15,4%). B rpyrire, rie B TpaAUIIMOHHOE JIeYEeHUE
ObUI BKJIIOYEH «BudepoH», U3 NU3MEHEHHBIX TT0Ka3a-
TeJieit HopMasinzoBaHo 4 (30,8%), KoppurupoBaHbI B
CTOPOHY IapaMeTpoB H10HOPOB 5 (38,4%) u ocraiuch
Ha ypOBHE HayaJia JIeYeHMsI WU ObLIM ITOBBILICHBI 4
(30,8%) (tabm. 3).

Y mauMeHTOK B 3-M TpuMecTpe OepeMeHHOCTU
C OCTPBIM ITMEIOHEMPUTOM MOCJEe IPOBEICHHOIO
0a3MCHOro JIeYEHUsS] M3 M3MEHEHHBIX IoKa3aTejei
KOPPUTMPOBAHO B CTOPOHY IapaMeTPOB 3I0POBBIX
poHopoB 11 (84,6%) u octanuch Ha ypoOBHE Hadaja
JiedeHMs1 win ObuiM moBbilieHbl 2 (15,4%). Ilocae
BKIIIOYeHNS «BudepoHa» B TpaguIIMOHHOE Jieye-
HUE U3 U3MEHEHHbBIX MOKa3aTeIeli HOPMaIUu30BaHO
3 (23,2%), KOppUTUPOBaHbI B CTOPOHY MapaMeTPOB
JOHOPOB 6 (46,1%) u ocTajuch Ha YpOBHE Hadajia
JiedeHus1 vty ObLIn mToBbieHb! 4 (30,8%).

ObcyxaeHue

Heob6xoaumbIM yciioBUeM ISl DU3UOIOTUYECKO-
IO TCUCHUSI OCPEeMEHHOCTH SIBJISICTCSI BOSHUKHOBCHHE
recTallMOHHON HMMMYHOCYMPECCUM KaK WHIYKIIUS
TOJIEPAHTHOCTH K aJUIOAHTUTeHaM Tiiona. [iaBHYIO
pOJIb B 3TOM IIPOLIECCE UTPaeT CyIIpeccusi, TIpu KO-
TOPOI LIMTOKMHOBBIN OajlaHC XapaKTepU3yeTcsl CMe-
IMEHUEM B CTOPOHY cHHTe3a Th2-MHTMOUTOPHBIX
menuaropoB (TGF-fB, IL-4, 1L-10) Hax npomnyKuu-
eit Thl-umutokunos (IL-2, TNFa, IFNy). JanHbrii
¢deHOMEH MNepeKITIOUEHUS SIBJISIETCS 4pe3BbIYaiHO
BaXXHBIM, ITOCKOJIBKY JTOMWHHUPOBAHUE ITPOTYKIINHN
Thil-MenuaTOpOB CONPSIKEHO C MTAaTOJTOTUYECKUM Xa-
pakTepoM recraiuu. Ha Hacrosiiee BpeMsi U3BECT-
HO, 9TO CTUMYJISLIASI UMMYHHOI CHUCTEMBI MaTepy
aHTUreHamMu TpodobaacTa OrpaHMYUBACT MMMYH-
HBIII OTBET, 00ECIEeYnBAIONINI UMMYHOIIPOTEKIINIO
3apOoJIbIIIa, HE TIOCISIHEe MECTO B 9TOM UMEET MeXa-
HU3M IIUTOKMHOBOTO CJIBUTA: IOCJIE OILIOIOTBOPE-
HUS TIPOMCXOAUT YCTOMUMBOE CMEICHUE paBHOBE-
cusgd Thl/Th2 B cTopoHY MPOTUBOBOCIIATUTEILHOIO
Th2. B ciyyae usMeHeHUs MePeCTPONKU ITOro Oa-
JIJaHCa MOTYT HACTYNUTb OCJIOXHEHUSI (DU3MOJIOTH-
YeCKOro TeuyeHMs1 bepeMeHHOCTH. VI3BecTHO, Korma
BbIcOKUiT (hOoH Th1-IIMTOKMHOB MOXET CYIIIECTBEHHO
BJIMSTH Ha TeUyeHHEe OepeMEeHHOCTU: JTOMWHUPOBA-
HHUe aKTMBHOCTA Thl-IIMTOKMHOB B 1-M TpuMecTpe
NPUBOIUT K IPEeKACBPEMEHHOMY MpepbIBaHUIO Oe-
PEMEHHOCTH, a B 0oJjiee TTIO3THUE CPOKU MOXKET pas3-
BUBaThcd recto3 [5, 10, 18].

OCHOBBIBasICh Ha TIOJyYeHHBIX HaMM pe3yJib-
TaTax, MOXHO CIIeJIaTh BBIBOZ O 3HAUMTEJBHBIX Ha-
DPYLICHUSIX LUTOKMHOBOTO MNpodujs MpU OCTPOM
TeCTallMOHHOM TIHeJIOHe(pPUTE, KOTOPBIE MOXKHO
KOHCTaTMPOBaTh KAK UMMYHHOE BOCHaJIeHUE Ha CHU-
CTEeMHOM YPOBHE, 3HAUUTEJIbHO 00Jiee BhIpaXKEHHOE
BO 2-M M 3-M TpuMecTpax 6epemeHHocTU. [IpoBe-

JIIeHHOe 0a3MCHOE JICUCHME OCTPOro mueaoHehpuTa
He KOMIIEHCUPYET, OCOOEHHO BO 2-M U 3-M TpUMe-
CTpe OepeMEHHOCTHU, BhISIBJIEHHbIC U3MeHeHUsI. BBe-
JIIeHUEe B TPagWIIMOHHOE JICUeHWE Ha 3TU ITePUOIbI
rectrauuu «BudepoHa» okasbIBaeT MOJOXKUTEIbHOE
BIMSHNUEC, HO TaKXKe OKa3bIBaeTCS HEOOCTAaTOYHO
s dpekTUBHBIM. TakuM 00pa3oM, ITOCje MPOBEICH-
HBIX JICUEOHBIX MEPOIIPUSITUI B OTHOIIIEHUN OCTPO-
ro nuejaoHedgpuTa B opraHu3amMe OepeMeHHBIX XKeH-
IIITH OCTAeTCs BBIpaXKEeHHOE CMEICHNE paBHOBECHUS
Th1/Th2 B cTopoHy npoTUBOBOCHIAIUTEILHOTO Th2,
YTO MOXKET IMMOBPEINTh KaK MaTepU, TaK U pa3BUBaIO-
IIEMYCSI TUTOLY.

CoxpaHeHUe M3MeHEeHUH B 0asiaHCe IUTOKMHOBO-
ro cTaTyca MmocJie IPOBEICHHOTO JICUYSHUST, OCOOEHHO
COXpaHEeHMEe MOBBIILIEHHOTO COAEPKaHMS ITPOBOCHAa-
JINTEJIbHBIX MUTOKWNHOB M XeMOKWHOB B CHCTEMHOM
OUPKYJISIOUN  OepeMEHHBIX TIOCNIE IIPOBEICHHOTO
JICYCHUS OTpakaeT peaKIUIo Pe3NICHTHBIX U PEKPY-
TUPOBAaHHBIX KJICTOK BPOXICHHOTO MMMYHHUTETA W
SIIUTEINS Ha MOJICKYJISIDHBIC TTaTTEPHBI, aCCOLIMU-
poBaHHBIE ¢ TTaTOreHaMu u noBpexaeHuem [20].

OcTpoe BocITajJiecHHWe B MapeHXMMe ITOYKHU ITpO-
SIBJISICTCS TIO3UTUBHBIM JIEMCTBUEM IIPOBOCITAI-
TEIbHBIX U TIPOTHUBOBOCITAIMTEILHBIX IIUTOKIHOB
1 X TOKCMHOB: MakKpodaru, HeiTpoduIbl U 3HIO-
TEIUOLUTHl KanuaspoB BbIpadaTeiBaloT IL-1, oH
ctumyaupyet npoaudepanuio T- u B-numbonuTos,
cuHTte3 1L-2, ycunmBaeT akTUBHOCTb LIMTOTOKCUYE-
CKUX TUMQOIIMTOB, HATypaIbHBIX KUJIJIEPOB, CUH-
te3 IFNy, IL-6, IL-8, 1L-4 Ha MecTHOM YpOBHe.
OnmHOBpeMeHHO HaunmHaeT cuHTe3nupoBaTthcss TNFa.
B manHOM ciyyae IIpPOBOCITAIMTEIBHBIN ITUTOKUH
TNFa onocpeayioT obiiue MeTaboanyeckue CIBU-
'Y, XapakKTepHbIe I OTBeTa MakKpooOpraHuW3Ma Ha
WH@eKInoo (JIMXopaaka, ITOBBIIICHUE IIPOHUIIAC-
MOCTH COCYIOB, YCHJICHUE IIPOIIECCOB KOATYIISIIINNU,
HelTpodmans). AHATOTMUHBIN ero 3(¢deKT Ha MO-
HOHYKJICapHBbIe (harolnThl, KOTAa IIMTOKUHBI BBICTY-
MarT KaK ayTOKPUHHBIE UMMYHODPETYJISITOPbI. Takxke
OH, TIOIIaB B oyar BOCIAaJIcHWsI, aKTUBUPYET (PYHK-
OUIO0 ITTOJIMHYKJIEAPHBIX (DArommToB, OCYIIECTBIISS
MapakKpUHHYIO PETYIISIINIO 3TUX KICTOK.

Takoi1 3ammycK IIMTOKMHOBOI'O KacKamaa OOYCIIOB-
JIEH HEKOHTPOJMPYEMOM aKTUBALME MMMYHHOM
CUCTEMbI M TUCPETyIslueil CHHTe3a MPOo- U MPOTU-
BOBOCITAJIUTEIbHBIX IUTOKWHOB 1 XeMOKMHOB. B pe-
3yJIBTaTe YpEe3MEPHOTIO BHICBOOOXKICHUST IIMNTOKNHOB
pa3BUBaCTCS TUTICPBOCHAINTEIIBHBIN OTBET. MiITOrOM
UTOKITHOBOTO IITOPMa MOXKET OBITh 3aITyCK MHOXE-
CTBa OTPUIIATEILHO HAITPaBJICHHBIX MATOJIOTUISCKUX
peakiuii, B HUX BXOIIT PECIIMPATOPHBIA NUCTPECC-
CUHAPOM, cOOIf MEXaHN3MOB PEOJIOTUH KPOBU, IVC-
GYHKIIMS OpTaHHBIX CUCTEM W PSII APYTUX TPO3HBIX
NaTOJIOTUYECKUX COCTOSTHUM [9].

Poct xonuenrpauuu TNFo Moxer akTuBupo-
BaTh MakpodarajibHblii (GepMEeHT OoCTpoil ¢a3Hhl,
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3aImyCcKamoInii TpOrpaMMUpPOBAaHHYIO THUOENb Kile-
TOK-MUIIIeHeW. Been 3a MpoYHBIM CBSI3BIBAHUEM C
JIMTaHIAMKW Ha MeMOpaHe OH CITOCOOEH 3aITyCKaTh
LEeblii Psii TIOCTAeOOBATEIbHBIX OpPraHM30BaHHBIX
BOCIaJIUTENIbHBIX peakuuii. YpoBeHb TNFa nipu pu-
31OJIOTUYECKOI OepeMEeHHOCTH Yallle BCEro CHIKEH,
HO OH cpa3y XKe YBeJIMYNBACTCS PU IIPUCOSTNHEHUN
WHMEKIIN B MOUYEBBIBOISIIEH cHcTeMe, 9TO M Xa-
pakTepHO IS OCTPOTO BOCHAJIMTEIBHOTO Mpoliecca
B nmoukax. [IpoBocnanuTebHble IUTOKUHBI OOBIYHO
BBICTYITAIOT KaK CUHEPTUCThI HE TOJBKO B KauyeCTBE
(baKTOpOB HeCeMMU(PUIECKON 3allIUTHI, HO U B Kaye-
CTBE OCHOBBI MEXaHN3MOB XPOHNISCKIX MHMPEKIINIA,
WHIYLIUPYS CUCTEMHBIC ITOBpeXmalollne peakInu
B OpraHU3Me.

IL-6 cuHTe3upyeTcst B Makpodarax, SHI0TEINO-
uutax, T-numdporurax. [Tpu BocnasieHUM moyeyHoOM
MapeHXUMBI MO, €T0 BIMSTHUEM aKTHUBUPYETCS ITPO-
naudepanus B-mumdouunToB U 6€1KOB OCTpOit (ha3bl.
IL-6 ciiy>XuT BeaylLIUM PEryIsSITOPOM IIPOU3BOACTBA
OOJIBIIICHT MacCChI OCJIKOB OCTPOIT (ha3bl BOCTIAJICHUSI.

VBenuuenue 3HaueHnuit 1L-8 nmpu nuenonedpure
OepeMEeHHBIX OTpaXaeT TSIKEeCTb BOCITaIUTEIbHO-Ae-
CTPYKTHMBHOTO TIpoliecca B ITOYKaxX, B JAaHHOM CJTydae
caMble OOJIbIIIME 3HAYCHUSI XapaKTepHBI BO 2-M M
3-M TpuMecTpax.

IIpu recrauyonHoM tmenoHedpure IL-17 BbI-
MOJIHSIET MPOBOCIAIUTENbHYIO (pyHKIMIO. C 1LIeJbI0
ynajieHus1 uHdekimonHoro areHTta I1L-17 yckopser
nepeMelIeHNe JICUKOIUTOB K MECTy MHBa3WM OaK-
TepUH, a TAKKE MOBBINIACT aKTUBHOCTD JICHKOIIUTOB
Ha HEOOXOOVMEBI YPOBEHb IJIs YCHJICHUS IPOILIEC-
ca (paromuTo3a. bonee Toro, B KjieTKaxX BBICTHIAIOT
KaHaiblbl Touyek, IL-17 yckopsieT mpenacTtaBieHue
reHa klk 1, xopupyioliero 6eJIoK KaJJIuKpeuH-1, Ko-
TOPBIN HECET BaXKHYIO POJIb B IIPOTEKIINN OpPraHU3Ma
OT TIPUCOCIMHEHMSI TPUOKOBO MHMEKINU B BHUIC
KaHINOO03a.

IL-18 mipu nuenoHedpuTe OepeMEeHHBIX BBITION-
HSeT MPOBOCHAIIMTENbHYIO (PYHKIUIO. DTOT LIUTO-
KUH MPOAYLUPYETCS SMUTESIUTbHBIMUA KJIETKaMU
JIVCTAJBbHBIX KaHAJIBIEB W TP COXPAaHECHWU TIOBBI-
IIIEHHBIX YPOBHEU MOCJIE OCTPOTO BOCHAIUTEIBHOTO
poliecca Co3aaeT O1aroIpPUSITHBIC YCIOBUS IJISI XPO-
HU3alIMM TIMeIoHedpuTa, a TakKKe 3aIlycKaeT ITpo-
1ecchl TYOyJTOMHTEepCTULINAIbLHOTO (prubpo3a. Takske
pe3yabTathl aHanu3a IL-18 B Moue mauuMeHTOoB ¢ Mu-
eJIOHE(MPUTOM TTO3BOJISIIOT OIIEHUTH BBIPAsKEHHOCTH
BOCITJIMTEJIBHOTO TIPOIIECCa, TSIKECTh IMOPAKEHUS
MOYECYHOM TAapeHXWMBI M BEPOSITHOCTH Pa3BUTHS
XPOHUYECKOI OOJIE3HM MOYEK Yy MAIMECHTOB ITOCTe
nepeHeCeHHOro ocTporo nueaoHedpura [1, 6].

IMosbiieHue KoHeHTpauuu [L-4 mpu Bocnaau-
TEJILHOM ITpOIlecCe B MTapeHXWMeE ITOYKHU 3TO HE UTO
WHOe, KaK pedIIEeKTOpHAs peaKlIns Ha CAep>KUBaHNE
BOCHAJICHUS B MOYEUHOM TKaHW. Bo3zHuKarommii ne-
GUIUT 3amacoB 3HAOTeHHON mpomyknuu 1L-4 mpu

OCTpoM muenoHedpuTe, TPaKTUICCKU BCErma BeleT
K TpaHchopMallMy aKTUBHON MHGUIBTpALMU B D1~
OporeHes.

Poct IL-10 3T0 mpucrocoOuTenbHbIN (PeHOMEeH
B OTBET Ha POCT KOHILIEHTPALIMM ITPOBOCHATUTEIb-
HBIX IIMTOKMHOB U BIMSHUE ITOBPEXIAIONINX
BPEIOHOCHBIX areHTOB, 3aITyCKalOIINX KacKaja BOC-
najeHus. BBIIBIeHHOe Ha TIpeoOiagaHWE KOH-
nentpauun B Moye TNFo u IL-8 Hanm skckpenm-
eit 1L-10 cBUOeTeNbCTBYET O HapylleHUU OajaHca
MEXJIy TIPOBOCIAJIMTEIbHBIMM UM TIPOTMBOBOCIIA-
JIMTEJIbHBIMU LIMTOKWHAMU M O COXpPAaHEHUU aKTUB-
HOCTH BOCITAJIUTCIBHOIO IIpollecca B IOYKaX C
MOCJICIYIONINM BO3MOXKHBIM 00pa30BaHUEM OYaroB
ckiepo3sa [19].

Poct ypoBusi IFNy npu nuenonedpute Oepe-
MEHHBIX TOBOPUT O Oojbuieir aktuBauuu [FNy-
npoayuupytoinx NK-kjaeTok. DTo 1erko o0bsICHUTh
(hopMHUPOBaHUEM TIPOTEKTUBHBIX U adalTaAIlMOHHBIX
peaxiInii B OTBET Ha BHeAPeHUE NH(MEKIIMOHHBIX T1a-
TOT€HOB B MOYEYHYIO MapeHXUMY. Takke poCT KOH-
LEHTpalMd BCEX YKa3aHHBIX MPOBOCHAIUTEIbHBIX
I[IUTOKMHOB, K KOTOpbIM Takxke oTHocuTcs IFNy,
TOBOPUT 00 MHTEHCUBHOCTHU BOCITAJIMTEIHLHOTO TTPO-
mecca. Bospactass B cBoeil KOHIIEHTpallMud, OHU
YCWJIMBAIOT IIPOITYCKHYIO CITOCOOHOCTH KJICTOUHBIX
MeMOpaH, 3aIlyCKalT COCYIMCTO-TPOMOOIIMTApHBII
reMocTas ¢ MUKpOTpoMOOOOpa3zoBaHUEM B COCYIM-
CTOU CETU TMOYEK, COAEHUCTBYIOT POCTY OTEYHOCTU
TKaHe# Tpu BOCTIaJICHUH.

VBenuueHue 3HaueHuit 1L-2 Kak Ha cCUCTEMHOM,
TaK ¥ Ha MECTHOM YPOBHE TOBOPUT 00 aKTUBHOCTU
BOCHAJIMTEJIBHBIX PEaKIIMii, B JAaHHOM CiIy4yae pedb
uaeT 00 OCTpOM MUesIoHePUTE, TaKkKe OH MOXKET
OBbITb MapKEPOM CEITUYECKOTO COCTOSIHUSI, MPUYM-
HOIl KOTOPOTO CTaJl OCTphIii muenoHedput. Kpome
TOTO, NPU U3MEHEHUU ypoBHS IL-2 moxer Habmt0-
IaThCSI CHHIPOM COCYIMCTOM YTEUKU, KOTOPBI ITpO-
SIBJISICTCSI TIOBBIIIICHHOW ITPOHUIIAEMOCTBIO COCYIOB
M MOXKET MPUBECTU K OITACHOMY JUJIsI JKM3HU COCTOSI-
HUIO — OTEKY JIETKHUX.

Eme ogHMM IUTOKMHOM, 3HAYEHUS KOTOPOTO
MOBBIIIAIOTCS Y ITAlIMEHTOK C TeCTAallMOHHBIM ITHe-
JIOHE(PPUTOM, CITYKUT TPAHYJIOLMTAPHBIN KOJTOHME-
crumynupytomuii hakrop (G-CSF). Ero ocHoBHOE
JIeicTBUME — BTO 3aIlyCK Havajia pocta u aguddepeH-
IIMPOBKN TEMOITO3TUYECKUX KJIETOK, a MMEHHO K
9TUM KJIETKaM MOXXHO OTHECTHM TPaHYJIOILMTHI, Ma-
kpodaru u s03uHOGUIbI, Takke G-CSF ctumyns-
UM OBVKEHUW HEHTPODMIIOB K IATOJIOTHIECCKOMY
ob0bweKkTy [2, 11, 15].

MMeHHO GepeMeHHbIe XEeHIIMHbI Hanbosee Ja-
CTO TOJABEPXKEeHBbl MH(MEKIIMOHHO-BUPYCHBIM 3a00-
neBaHusiIM. MIMMyHUTET OEpeMEeHHBIX TOABEpPKEeH
TOTIOJTHUTEIBHBIM Harpy3kaM M HeTaTUBHOMY BIIUSI-
HUIO COOCTBEHHOTO TOPMOHAILHOTO (hOHA, KOTOPHIit
MEHsIETCS B ITpoliecce pa3BUTUs Tutona. I[Tpoucxomaut
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«(pusnonornueckass» MMMYHHasI ACIPECCUsI, KOTO-
pasi nejaeT opraHu3M OepeMEHHOI KpaiiHe YsI3BU-
MBIM K 3apa’keHUIO pa3IMYHbIMUA WHOMEKIUSIMU, B
TOM YHCJIe BUPYCHBIMHU. OIHAKO TIpU O6peMEHHOCTH
y OOJBIIMHCTBA AHTHOMOTUKOB €CTh CYIIECTBEH-
HbIE OTPAaHUYEHUS WJIN TIPSIMbIe TIPOTUBOITOKA3aHUS
JUTSI TIPUMEHEHUST BO BpeMs1 bepemeHHocTH. [Ipone-
MOHCTPUpPOBaHHasl Ha MOKa3aTessIX HUTOKWMHOBOTO
cTaTyca HEeIOCTaTOYHAsI KOPPEKINSI MMMYHHBIX Ha-
pYIICHUN TIOCJIE TPagUIIMOHHOTO JICUCHUS TecTa-
LUOHHOTO TMueJoHedpUuTa, MOKa3bIBaeT 1IEJIECO0-
Opa3HOCTb MPUMEHEHUS BO 2-M U 3-M TpUMECTPE C
caMoOro Hayvajia JIeUCHUSI UMMYHOKOPPUTUPYIOIINX
cpencTB. BaxkHeilImMM 3BEHOM MNATOTEHETHUYECKOU
Tepanuu nuejioHedpuTa MPU3HACTCI UMMYHOMOTY -
Jupylolas tTepanusi. B ee 3amaun BXOAUT HOpMav-
3anus O6anaHca T-KJIETOYHOro 3BeHa MMMYHMTETA,
CTUMYISILUSA UHTep(pepoHOOOpa30BaHUS U CUHTE3a
HecTrennGuIecKuX (DaKTOPOB 3aIUTHI.

«Budepon» mpencrabiasgeT co00il KOMOMHAILUAIO
pekoMmbuHaHTHOro IFNa-2b nHtepdepoHa u aHTU-
okcugaHTtoB (ButamuHa C u E). Takasg komOuHa-
OUsT TIO3BOJIMIIA WCKITIOUUTH TMMOOOYHBIE IECTBUS,
npucylme peKomonHaHTHBIM IFN, 1 3HauuTe/IbHO
MOBBICUTh KJIMHUYECKYIO 3(deKTUBHOCTh. MHpeEK-
MM CaMU CITOCOOHBI MPUBOAMUTD K TTPOAYKIIMU COO-
ctBeHHoro IFN. Ilpu ero HopManbHOI TIPOAYKLIMHN
WHOEKIINNU OJOKUPYIOTCS U YHUUYTOXAIOTCS. YCTOM-
YMBOCTh OpraHN3Ma K 0aKTe pUaIbHO-BUPYCHBIM MH-
dexusiM BO MHOTOM OTNpPEeJIsIeTCS CIIOCOOHOCThIO
UMMYHHBIX KJIETOK ITPOAYLIMPOBAaTb COOCTBEHHbIE
IFN. 3apaxeHue, Kak MpaBUJIO, CBSI3aHO UMEHHO C
HEeOOCTAaTKOM HpoayKUuu cooctBeHHoro IFN, u aist
TOTO, YTOOBI OBICTPEE CIIPABUTHCS ¢ MHMEKIIMEH, Ha-
3HAYalOTCs PEKOMOUWHaHTHbIE UHTepdepoHsbl. [la-
TOMU3MOJIOTMUYEeCKUl MexaHu3M «BudepoHa» ycu-
JIMBAeT aKTUBHOCTD IIUTOTOKCUYECKUX JIUM(OIIUTOB
(NK-knerku), T-xenmnepoB, HLIMUTOTOKCUYECKUX
T-auMdoumnToB, ycuIMBaeT CTENEHb pacrpejelie-

Cncok nutepatypbl / References

Husg B-nuMmdounTtos. Criocod neicTBus Tpernapara
Ha U3MEHEHME [IUTOKMHOB B JAHHOM CJTy4ae KpOeTcsi
B 3aIrycke co3maHus sHmoreHHoro IFNo u addek-
TOPHBIX 3BEHBEB MPOTUBOBUPYCHON U MTPOTUBOOAK-
TepUaJTbHOU 3aIUTHI, HAPSIOy C YCUJICHHEM CUHTE-
3a OCHOBHOTO aHTuBOcnaguteibHoro IL-10. Takxke
«Budepon» oka3bIBaeT NMpsiMmoe ycuauBaroliee aei-
crBue Ha mpoaykuuio IL-10, KOoTopblii BTOPUYHO
NpsSIMO WM OMNOCPENOBAaHHO OJOKUpPYeT MPOBOC-
nanurtenbHbie 1L-1, IL-2, IFNy u kojnoHuectumy-
Jupylomuii  akTop, CHIXXash ypOBeHb T-KIIETOK,
MIPUBOISIINX K MMMYyHOCynpeccuu. JlobaBaeHHBIN
K Teparmuu «BudepoH» okazan Hecnenmuduueckoe
WUMMYHOMOYJIUpYIOlllee U WHTeP(PEPOHOKOPPETH -
pyloliiee JeicTBue, YTO CTUMYJIMPOBAIIO UMMYHHYIO
cuctemy opranusma [1, 8].

3aKknoyeHne

IIpu octpom cepo3HOM TMenoHedpuUTEe BO BCE
TIEPUOJIbI TECTAIIUY BBISIBJIEHBI CXOAHbIE N3MEHEHUS
napaMeTpoB IIMTOKWUHOBOTO CIIEKTpa, OoJyiee BbI-
paXeHHbIE B KOJMYECTBEHHOM OTHOIIIEHUM BO 2-M
U 3-M TpuUMecTpe OepeMEeHHOCTH, YTO CBUIETENb-
CTBYET O HaJlMMMU UMMYyHHOro BocnaieHus. [Ipo-
BeJleHHOe 0a3MCHOE JiIeYeHMe He HOPMaIU3yeT 00JIb-
IIIMHCTBO MCCJIEIOBAHHBIX U3MEHEHHBIX TTAPAaMETPOB
IIUTOKUHOBOTO TIPOGWIIST, TIPU STOM JTYUIITUM KOPPU-
rupyomuMm 3ddekTom obiiamaet dapMakoTepanus
C J00aBJieHUEM K 0a3MCHOMY JIEUEHUIO Mpernapara
«Budepon». Pe3ynbraThl paboThl paCIIMPSIOT CYIIle-
CTBYIOIIME MPECTaBIEeHUs 00 yYaCTUM IMTOKWHOB B
MaTOreHe3e OCTPOro nuegoHedpuTa B pa3Hble TPU-
MECTpbl OEPEMEHHOCTHU U SIBJISIOTCSI MEePCIEKTUBON
JUIST HATIpaBJIEHHOTO TIOMCKa M anpodauuun >ddex-
TUBHBIX TIPETIapaToOB, CIIOCOOHBIX MOYTUPOBATh Oa-
JIAaHC TIPO- U MPOTUBOBOCTIATIUTEILHBIX ITUTOKUHOB.
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PucyHok 3. YpoBeHb akcnpeccuu MX1, IFNM1, ADAR1 B 3aBucumoctu ot nonumopcusma rs8084 HLA-DRA no craguam

passutus BUY-1

Figure 5. The expression level of MX1, IFNM1, ADAR1 depending on the rs8084 HLA-DRA polymorphism by the stages of HIV-1

development
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PucyHok 4. BonbHble BUY no ctapmam 3aboneBanns v BO3pacTHbIM rpynnam

Figure 3. HIV patients by disease stages and age groups

PesynbraTthl aHanusza noaumopdusma HLA-DRA
(Tabj. 4) mokazanu, yrto reHotun C/C accouuupo-
BaH ¢ 6oJiee BbICOKUM ypoBHeM CD4%, ocobeHHO Ha
OoJiee paHHUX CTaausIX 3a00JIeBaHUsI. DTO OTKphIBa-
€T TIEPCIEKTUBHI JIJIsI TeHETUYECKOU AUATrHOCTUKU U
MepCoOHaIN3UPOBAHHOIO Moaxoaa K jeyeHuo BUY,
9TO MOXKET YIYYIINTh MCXOJH JICUCHUSI U TOBBICUTH
3D (PEeKTUBHOCTD TepaITiy Y TTAlIMEHTOB C pa3IMYHBI-
mu reHoturniamMu. HMcciienoBanue moJuMophu3MoB
TEHOB M MX BIWSHUS Ha ypoBeHb CD4% moxeT mo-
MOYb B CO3IaHUU 00JIee TOUHBIX IPeCcKa3aTeIbHBIX

MoJeIei sl OLIECHKU MMMYHHOTO cTaTyca IalueH-
TOB 1 IPOTHO3a 3a00JICBaHNSI.

OIHUM W3 3HAYMMBIX PE3YyJIBTaTOB SIBJISIETCS ITO-
BhILIIeHUE 9Kcripeccun reHoB MX2, IFNM 1w ADARI
y 60mpHBIX BMY-1-uHbeKImeir mo cpaBHEHHUIO C
KOHTPOJILHOU TPYMNIIOM. DTU TeHbI UTPAIOT KITFOUE-
BYIO POJIb B aHTUBUPYCHOM aKTUBHOCTHU, aKTUBUPYS
nHTep(hEPOHOBBIC MYTHU M CIIOCOOCTBYS OTpaHNYC-
HUIO pEeIUIMKallMM BUpyca. YBeIUYEHHas 3KCIIpec-
CHSI OTUX TeHOB, ocobeHHo [FNM1 w MX2, noguep-
KHMBaeT BaXKHOCTh 3TUX MOJICKYJI B OTBETE OpraHMN3Ma
Ha BHUPYCHYI0O MHMEKIMNI0. DTO TaKKe OTKPBIBAECT
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Figure 4. HLA-DRA polymorphism with CD4% level depending on the stage of HIV infection

HOBBIC MEPCIIEKTUBBI TSI pa3pabOTKM TeparieBTUIe-
CKUX CTpaTeruii, HalpaBJeHHbIX Ha YCUJIECHUE WH-
Tep(EPOHOBLIX TyTeli, YTO MOXET MOMOYb B O0OpbOE
¢ BUY m yny4dmMTh KOHTPOJIb Haa MHPEKIIMEH.

PesynbraTel TabAMIBI 5 MOKAa3bIBalOT, YTO pa3-
anaus B akcrpeccuun reHoB MX2, IFNM1 v ADARI
Takke 3aBUCAT oT reHoturia HLA-DRA, 4uto 1iom-
TBepKIaeT BaXKHOCTh ydeTa TeHeTUUEeCKIX (DaKTOPOB
B OlLIEHKE MMMYHHOIo OTBeTa mainueHToB ¢ BHY.
Ha Gonee moszmHux cragusix 3abosieBaHUS, Koraa
MMMYHHasl cucTteMa ocjlabjeHa, HabJtoaaeTcsl 3Ha-
YUTEJIbHOE CHIKEHNE DKCIIPECCUN STUX TEHOB. DTO
MOXKET yKa3bIBaTh Ha ITOTEPIO CITIOCOOHOCTH Opra-
Hu3Ma 3(pOEeKTUBHO OOPOTHCSI ¢ BUPYCOM Ha OoJiee
MO3IHUX dTanax 3aboyieBaHUs.

ObcyxaeHve

ITosyyeHHBIE B HACTOSIIEM HCCIEIOBAHUU Pe-
3yJIbTaTbl CBUACTEIBCTBYIOT O 3HAUYMMBIX H3MEHEe-
HUSIX MMMYHHOTO OTBeTa y naunueHToB ¢ BUY-1 uH-
dexiueil. B yacTHOCTH, YCTaHOBJICHO ITOBBIIICHUE
9KCIIpecCu MHTEePOEPOH-CTUMYINPYEMBIX TEHOB
MX2, IFITM1 n ADARI] mo cpaBHEHUIO C KOH-
TPOJIbHOW Trpynmnoi. JlaHHbIe pe3yJibTaThl COTJIacy-
IOTCSI C COBPEMEHHBIMU TPEACTAaBACHUSIMU O POJU
UHTepGhEPOH-0MOCPEIOBAHHBIX MEXaHU3MOB BPOX-
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JICHHOTO UMMYHUTETa B OTPaHUYEHUHN PETIMKALIMU
BUpYCa UMMYyHoOeUIINTa YeTOBeKa.
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BJINAHUE HEKOTOPBLIX CPEAOBbIX ®PAKTOPOB
HA YPOBHU AHTUTEN Y UPAKCKUX NALMUEHTOB
CcrmnoTMPEOMAU3MOM XALLMMOTO

O.A. Maxmyn!, JI.A. Moxamen', A.A. RKamaas?, ®@.B. Aox!, C.X. Myxn!,

ML.A. Xamux!, C.M. Mopaxum?!, VI.P. Xagn!

! Yuugsepcumem Anv-Haxpaiin, baedao, Upax
2 Yuueepcumem Anv-@apaxudu, baedaod, Upax

Poccuiickuii
UMMYHOA0SUMECKULL HCYPHAN

2026, T. 29, Ne 2, cmp. 343-352

Pesiome. Tupeounut Xammmoto (TX) — pacnpocTpaHeHHOe ayTOUMMYHHOe 3a0oieBaHue LLIUTOBUIHOM
JKeJIe3bl, XapaKTepu3ylollleecsl IIOCTeNeHHbIM pa3pyllleHueM MapeHXuMbl opraHa. Ha ero pasButue Bausi-
€T CJI0XXKHOE B3aUMOJIeiICTBUE T€HETUYECKUX, IKOJOTUYECKUX (PaKTOPOB U (haKTOPOB 0Opa3za xxu3Hu. Cpeau
HUX YaCTO YIIOMUHAIOT Takue (paKTOpbl OKpYKalollei cpelibl, KaK KypeHue, 0COOEHHOCTU MUTaHUSI, TICUXO-
COLIMAJIbHBIN cTpecc U AeuuT BUTaMmuHa D3, KoTopble MOTYT MOJYJIMPOBAaTh ayTOUMMYHHbIE TTPOLIECCHI B
HIMTOBUAHON Xene3e. MccnenoBanus B Mpake ¢ ero yHUKaJbHbIMU 9KOJOTUYECKUMU U TUETUYECKUMU YC-
JIOBUSIMU SIBJISIIOTCSI BaXKHBIMM B IJIaHE OLIEHKM 3TUX B3auMocBsi3eil. Llesb paboThl — OLIEHUTh B3aMOCBSI3b
MEXy KIIOYeBbIMU (DaKTopaMu OKpYXKalollel cpeabl — B YAaCTHOCTU KypeHUEeM, MUIIEBbIMU MPUBbIYKAMU
(moTtpebaeHue oaa U rI0TeHa), MCUXOCOIMAIbHBIM CTPECCOM U YPOBHSIMU BUTaMUHA D3, u npodunsamu
ayTOAHTUTE K IIUTOBUIHOM KeJie3e y UPAKCKUX TMallMeHTOB ¢ AuarHo3om «TX». B aTo cpe3oBoe ucciaeno-
BaHUe ObLIM BKJIIOYEHBI 96 MpakCKuMX ManuueHTOB (38 MyKUMH, 58 KEHIIWH) ¢ IMarHo3oM «TX», poxo-
auBIIMX JedyeHue B bargane ¢ nekabps 2023 no nekadbpb 2024 roga. JlaHHble 00 00pa3e XKM3HU U TTUILEBbIX
MpUBbIUKAX ObUTM COOpaHbl MOCPEACTBOM CTPYKTYPUPOBAHHBIX MHTEPBbIO. JlabopaTopHbie KUCCIen0BaHUS
BKJIIOUAJIU U3MEpPEHUEe YPOBHSI TOPMOHOB 1HMTOBUAHOM kene3bl (T3, T4, TTT) u ayroantuTes (aHTU-TUPEO-
rooyauH (antu-TT), anTuTen Kk TupeouaHoi nepokcunase (aHtu-TIIO) u x peuentopy TTI (TTI'P-Ab) c
ucnoab3zoBaHueM aHaiu3atopoB ECLIA u CMIA. Cratuctiyeckuii aHaju3 BKIoYaa KpuTepuii Xu-kKBaapat
W MOJEU JIOTUCTUYECKON perpeccuu ISl BbISIBJICHUSI B3aUMOCBSI3ei. Y XXeHIIMH HaOaoaanach 0oJiee Bbl-
COKasl pacripOCTPaHEHHOCTbD TTOJIOKUTEIbHBIX pe3yJibTaToB Ha aHTU-TI1O (75%), yeM y myxuuH (55%). Ky-
peHue, 0oJiee YacToO BCTpevaroleecss Cpeiu My>XKUMH, ObLIIO JOCTOBEPHO CBSI3aHO ¢ OoJiee HU3KKUM YPOBHEM
TTI'P-Ab. XoTs Bce y4aCTHUKHU YIIOTPeOJIsUIN ITHIILY, OoraTyro HoaoM, 85% Takxke NpUAEPKUBAJIUCH AUEThI,
6oratoit rmoreHoM. dedunut ButamuHa D3 HaGmonancs 6ojee yeM y 40% y4acCTHUKOB, XOTSI OH He ObLI
JIOCTOBEPHO CBSI3aH C YpOBHEM ayToaHTUTed. [loTpebieHue riaoTeHa mokas3ano ciadylo CBSI3b C YPOBHEM
T4. IlcuxocouualbHbBINA CTPECC HEe OKa3as CYIIEeCTBEHHOIO BIMSIHUS Ha OOMapKephbl IIIUTOBUAHOM’ KeJIe3hbl.
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IIpuMeuaTeabHO, YTO YPOBHU aHTUTEJ K TUpeonepokcuaase (anti-TPO) nokaszaiu NoJ0XUTETbHYIO KOppe-
JISIIIAIO ¢ BO3pAcTOM ManreHToB. DakTophbl OKPYKaAOIIEi cpeibl, 0COOEHHO KypeHHUe U TTUIIEBbIE MTPUBBIY-
KW, MO-BUIMMOMY, BJIUSIIOT Ha ayTOMMMYHHBIE ITPOIECCHl B IIIMTOBUIHOM Xejle3e Y MPaKCKUX TalueHTOB
¢ TX. Mepbl 00LIIECTBEHHOTO 3ApaBOOXPAHEHUS, HAITPABJIEHHbIE HA OTKA3 OT KypeHUsS U KOPPEKIUIO MU-
TaHWSI, MOTYT CITOCOOCTBOBATH JIy4IlleMy KOHTPOJIIO 3abojieBaHus. JJIs MOATBEPXKACHUST 9TUX PE3yJIBTaTOB
HEOOXOMUMBI TaJIbHE e TTPOCTIEKTUBHBIE MCCIIEIOBAHUS.

Knroueswie cnosa: mupeoudum Xawumomo, anmumena K mupeoeno0yauHy, aHmumena Kk aumu-mupeonepoxcuoase, eumamur D3,
cpedosvle pakmopol, 100, aymouMMyHHble 601e3HU

EFFECT OF SOME ENVIRONMENTAL FACTORS
ON AUTOANTIBODIES LEVELS IN IRAQI PATIENTS WITH
HASHIMOTO HYPOTHYROIDISM

O.A. Mahmoud? D.A. Mohammed?, A.A. Kamal®, F.B. Abd?, S.H. Muhi?,
M.A. Hameed? S.M. Ibrahim?, I.R. Hadi?

¢ Al-Nahrain University, Baghdad, Iraq
b Al-Farahidi University, Baghdad, Iraq

Abstract. Hashimoto’s thyroiditis (HT) is a common autoimmune thyroid disorder characterized by the
gradual destruction of the thyroid gland. It is influenced by a complex interplay of genetic, environmental, and
lifestyle factors. Among these, environmental triggers such as smoking, dietary patterns, psychosocial stress,
and vitamin D3 deficiency are increasingly recognized for their potential to modulate thyroid autoimmunity.
Iraq, with its unique environmental and dietary conditions, presents a valuable context to investigate these
associations. Objective: to evaluate the relationship between key environmental factors — specifically smoking,
dietary habits (iodine and gluten intake), psychosocial stress, and vitamin D3 levels — and the profiles of
thyroid autoantibodies in Iraqi patients diagnosed with HT. This cross-sectional study enrolled 96 Iraqi patients
(38 males, 58 females) diagnosed with HT from December 2023 to December 2024 in Baghdad. Data on
lifestyle and dietary habits were collected through structured interviews. Laboratory assessments included
measurements of thyroid hormones (T3, T4, TSH) and autoantibodies (anti-thyroglobulin [anti-TG], anti-
thyroid peroxidase [anti-TPO], and TSH receptor antibody [TRADb]) using ECLIA and CMIA analyzers.
Statistical analyses included chi-square tests and logistic regression models to identify associations. Female
patients demonstrated a higher prevalence of anti-TPO positivity (75%) than males (55%). Smoking, more
frequent among males, was significantly associated with lower TRAD levels. While all participants consumed
iodine-rich diets, 85% also followed gluten-rich diets. Vitamin D3 deficiency was observed in over 40% of
participants, though it was not significantly associated with autoantibody levels. Gluten intake showed a mild
association with T4 levels. Psychosocial stress had no significant impact on thyroid biomarkers. Notably, anti-
TPO levels showed a positive correlation with patient age. Environmental factors, particularly smoking and
dietary habits, appear to influence thyroid autoimmunity in Iraqi HT patients. Public health interventions
focusing on smoking cessation and dietary management may contribute to better disease control. Further
prospective studies are needed to confirm these findings.

Keywords: Hashimoto’s thyroiditis, anti-thyroglobulin, anti-thyroid peroxidase, vitamin D3, environmental factors, iodine,
autoimmune diseases

Introduction immune destruction of the thyroid gland, media-
ted by autoreactive T cells and the production of
autoantibodies such as anti-thyroid peroxidase
nic lymphocytic thyroiditis, is the leading cause of (anti-TPO) and anti-thyroglobulin (anti-TG). The
hypothyroidism globally. It is characterized by auto- disease disproportionately affects women and is

Hashimoto’s thyroiditis (HT), also known as chro-
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often associated with other autoimmune disorders,
underscoring its complex immunopathology [4].
genetic predisposition plays a critical role in HT
development; environmental factors are increasingly
recognized as modulators of disease onset and
progression. For instance, studies have shown that
environmental pollutants, including heavy metals and
industrial toxins, can trigger immune dysregulation.
Chronic exposure to such pollutants, prevalent in
conflict zones like Iraq, exacerbates oxidative stress
and inflammation, leading to increased autoantibody
production [10]. Micronutrient status is another
pivotal environmental factor influencing thyroid
autoimmunity. Selenium, a key component of
selenoproteins, is essential for antioxidant defense
and thyroid hormone metabolism [8]. Deficiency in
selenium has been linked to heightened anti-TPO
and anti-TG levels, aggravating autoimmune activity.
Similarly, vitamin D, known foritsimmunomodulatory
effects, has been found to inversely correlate with
thyroid antibody levels, suggesting that deficiency
could potentiate immune dysregulation in HT
patients [9]. In Iraq, dietary insufficiencies, smoking,
and stress related to socioeconomic instability
further compound the burden of HT. Poor dietary
intake of iodine, either excess or deficiency, disrupts
thyroid homeostasis and enhances autoantibody
production. Smoking, another modifiable risk factor,
has been associated with altered immune responses,
exacerbating the risk of thyroid autoimmunity [3].
Understanding the interplay of these environmental
factors is crucial, particularly in regions with unique
exposures, such as Iraq. This study explores the
influence of environmental and lifestyle factors on
the levels of thyroid autoantibodies in Iragi patients
with Hashimoto’s hypothyroidism, aiming to identify
modifiable risk factors and inform targeted therapeutic
strategies [7].

The objectives of present study are Assess the
association of thyroid-related autoantibody levels with
various environmental influences, such as smoking,
Vitamin D3, lodine diet, gluten diet, and psychosocial
stress in patients with Hashimoto hypothyroidism.

Material and methods

Study design

This research is cross-sectional observational
study design to study the impact of environmental
factors (vitamin D3 level, smoking, iodin diet, gluten
containing diet, and psychosocial stress) on patients
with Hashimoto hypothyroidism. Sample size of this
study (98 patients with Hashimoto hypothyroidism).
Inclusion Criteria include Confirmed diagnosis of
Hashimoto’s thyroiditis (based on clinical evaluation,
elevated thyroid autoantibodies, and ultrasound
findings), Iraqi patients aged 18 years and above, and
Willingness to provide informed consent. Exclusion

Criteria include: Pregnant or lactating women, and
Patients with coexisting severe systemic illnesses or
other thyroid disorders.

Sample collection

96 samples (38 male and 58 female) were collected
from Privet laboratory in specialist laboratory,
Baghdad, Iraq during December 2023 to December
2024. Patients age ranged (24-63) years. The
collection of samples based on clinical examination
and laboratory findings. All patients were diagnosed
under the supervision of the endocrinology specialist
doctor. For each patient the information was been
taken by information form include: (Gender, age,
symptoms, duration of disease, other autoimmune
disease, iodin containing diet, Gluten containing
diet, smoking/ non-smoking, psychosocial stress/ no-
psychosocial stress and medication intake).

T3, T4, and TSH measurement

T3, T4, and TSH have been measured by Cobas
e411 analyzer (Roche Diagnostics, Germany) is an
automated systembased onelectrochemiluminescence
immunoassay (ECLIA) technology, widely used for
the precise and reliable quantification of thyroid
hormones: T3 (triiodothyronine), T4 (thyroxine),
and TSH (thyroid-stimulating hormone).

Anti-TG, anti-TPO, and anti-TSH-Receptor mea-
surement

Anti-TG, anti-TPO, and anti-TSH-Receptor
by (Abbott Architect i1000SR/USA) is a chemi-
luminescent microparticle immunoassay (CMIA)
system, commonly used for precise detection of
thyroid autoantibodies: anti-TG, anti-TPO, and anti-
TSH receptor (anti-TSHR).

Statistical analysis

Statistical analysis in this study was performed
using Microsoft Excel for initial data organization
and descriptive statistics, and SPSS software for
advanced statistical analyses, including correlation
and regression models. Descriptive statistics were used
to summarize the baseline characteristics of the study
population, presenting continuous variables as mean
* standard deviation (SD) and categorical variables
as percentages to provide a clear overview of the data
distribution. Inferential analysis included correlation
analyses to explore the relationships between thyroid
autoantibody levels and factors such as smoking,
Vitamin D levels, iodine intake, and psychosocial
stress. Additionally, multivariate regression models
were employed to adjust for confounding variables
and identify independent predictors contributing to
elevated thyroid autoantibody levels.

Results

General descriptive of the study is snown in Table 1
Comparison between sex and non-biological factors
The table 2 highlights differences and similarities
in non-biological factors between females and males.
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For disease duration, newly diagnosed cases are
slightly more common among males (25%) than
females (18.3%), but the variation over the years is
inconsistent and statistically insignificant. Smoking
habits, however, show a striking gender gap 75% of
males are smokers compared to only (17%) of females.
Conversely, the majority of females (83%) are non-
smokers, unlike 25% of males.

Regarding dietary habits, all participants reported
an iodine-rich diet, with no iodine-poor diets
recorded. Gluten consumption habits are identical
between genders, with most individuals consuming
a gluten-rich diet (85%) and a smaller proportion
following a gluten-free diet (15%). Stress levels were
also comparable, with no meaningful difference
between the genders (42%) of females and 38% of
males reported experiencing stress.

Comparison of biochemical markers and vitamin D3
levels between sexes

The table 3 compares biochemical markers
between females and males. For T3 levels, there are no
major differences between genders in the proportions
of individuals with low or normal levels, and their
mean values are statistically similar. In contrast, males
are more likely to have low T4 levels (45% vs. 20%), a
significant difference, although the average T4 levels
between genders are not different.

Females exhibit a higher prevalence of high TSH
levels (97% vs. 80%), with the average TSH levels
trending higher in females but not quite reaching
statistical significance. Anti-TG levels, although
slightly higher in females, show no significant
gender differences. However, high ATPO levels are

TABLE 1. GENERAL DESCRIPTIVE OF THE STUDY

1. Gender, age & disease duration

significantly more common in females (75%) than
males (55%).

For TRADb levels, no meaningful differences are
observed between genders. Regarding vitamin D3,
while males slightly outnumber females in sufficient
levels, the average vitamin D3 levels are significantly
higher in males.

Comparison of age across demographic, and envi-
ronmental factors

The table 4 compares the average ages of individuals
across various demographic and lifestyle factors.
Age does not differ significantly between genders,
with females averaging 41.4 years and males 40.7
years. However, disease duration reveals significant
differences in age, as newly diagnosed individuals
tend to be younger (36.4 years) compared to those
with longer disease durations, with ages peaking at 63
years for those with six years of disease duration.

Smoking status shows no impact on age, with
smokers and non-smokers having nearly identical
averages. While data on iodine-poor diets are
unavailable, individuals consuming a gluten-rich diet
are significantly older (42.6 years) than those on a
gluten-free diet (33.7 years). Additionally, individuals
experiencing psychosocial stress tend to be slightly
younger (40.4 years) than those who are not stressed
(41.7 years), with a small but statistically significant
difference.

Comparison biochemical markers, vitamin D3
levels, and average age

Thetable Sanalyzesthe connectionbetween various
biochemical markers, vitamin D3 levels, and average
age. For most markers, no significant differences
in age were observed. For example, T3, T4, TSH,

Gender Overall Disease duration (years)
age Newly
Male Female (vears) | diagnosed 2 3 4 5 6
40% 60% 41.248.8 21% 15% 16% 17% 29% 1% 1%
2. Overall non-biological parameters
Smoking lodine diet Gluten diet Psychosocial stress
Smoker Non-smoker | lodine-rich lodine-poor | Gluten-rich | Gluten-free Present Absent
40% 60% 100% 0% 85% 15% 40% 60%
3. Overall biological markers/factors
T3 level T4 level TSH level Anti-TG Anti-TPO TRAb D3
L N L N H N H N H N N H | Sufficient | Insufficient | Deficient
48% | 52% | 30% | 70% | 90% | 10% | 46% | 54% | 67% | 33% | 72% | 28% 61% 17% 28%
L = Low; H = High; N = Normal
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TABLE 2. COMPARISON OF NON-BIOLOGICAL FACTORS BETWEEN FEMALES AND MALES IN DISEASE

CHARACTERISTICS AND LIFESTYLE HABITS

Non-biological factors Female Male p_-value
Chi square
Newly diagnosed 18.3% 25%
1 12% 20%
2 22% 8%
8::359 duration 3 18% 15% 0.250
4 30% 28%
5 0% 3%
6 0% 3%
Smoker 17% 75%
Smoking habit 0.000*
Non-smoker 83% 25%
lodine-rich diet 100% 100%
lodine diet - - NA
lodine-poor diet 0% 0%
Gluten-rich diet 85% 85%
Gluten diet - 1.00
Gluten-free diet 15% 15%
Stressed 42% 38%
Psychosocial stress 0.677
Non-stressed 58% 63%

Note. *, highly significant; NA, non-applicable.

TABLE 3. COMPARISON OF BIOCHEMICAL MARKERS AND VITAMIN D3 LEVELS BETWEEN FEMALES AND MALES

Female % Male % p_-value Female Male p-value
Chi square value value t-test
Low 48% 47% 0.65+0.11 0.63+0.19
T3 level 0.935 0.577
Normal 52% 53% 0.94+0.08 0.99+0.08
Low 20% 45% 3.73+0.59 3.78+0.50
T4 level 0.008 0.778
Normal 80% 55% 6.36+1.60 7.311.5
High 97% 80% 9.2+5.6 7.7+4.7
TSH level 0.006 0.057
Normal 3% 20% 4.1£0.0 4.1+0.0
High 52% 38% 300.24341.9 | 232.2+304.6
Anti-TG level 0.164 0.319
Normal 48% 62% 3.00+0.83 2.10+0.66
High 75% 55% 262.2+326.4 | 189.0+249.4
ATPO level 0.037 0.096
Normal 25% 45% 0.87+0.35 0.81+0.16
Normal 68% 78% 0.91+0.53 0.69+0.28
TRAD level - 0.317 0.057
High 32% 23% 22411 2.01+0.45
Sufficient 58% 65% 34.2+3.7 39.917.3
Vit. D3 level Insufficient 18% 15% 0.797 24.8+3.9 24.6+4.7 0.016
Deficient 23% 20% 13.7£2.6 16.1£1.9

anti-TG, and TRAD levels showed no meaningful
association with age. However, a notable exception
was found in anti-TPO levels: individuals with high
anti-TPO levels were significantly older (44.5 years)
compared to those with normal levels (34.3 years). In
terms of vitamin D3, while no statistical significance
was observed, there was a trend where individuals with

insufficient levels were slightly older (43.4 years), and
those with deficient levels were younger (38.7 years),
compared to those with sufficient levels (41.4 years).
Comparison non-biological parameters with thyroid
hormones
The table 6 below investigates how T3, T4, and
TSH levels are influenced by disease duration,
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TABLE 4. COMPARISON OF AVERAGE AGE ACROSS DEMOGRAPHIC, DISEASE, AND LIFESTYLE FACTORS

Age (years) p-value (t-test)
Female 41.448.6
Gender 0.695
Male 40.7+9.2
Newly diagnosed 36.4+£5.4
1 41.7+6.2
i i 2 48.1+£8.3
Disease duration 0.000*
(years) 3 44.1+6.8
4 37.819.5
5 410
6 6310
Smoker 41.5+9.0
Smoking 0.782
Non-smoker 40.948.7
lodine-rich
lodine diet - NA
lodine-poor
Gluten-rich 42.6+8.3
Gluten diet 0.000*
Gluten-free 33.7£7.7
i Present 40.4+9.1
Psychosocial 0.0475
stress Absent 41.7+8.6

Note. *, highly significant; NA, non-applicable.

TABLE 5. RELATIONSHIP BETWEEN BIOCHEMICAL MARKERS, VITAMIN D3 LEVELS, AND AVERAGE AGE

Age (years) p-value (t-test)

Low 41.949.5

T3 level 0.393
Normal 40.4+8.1
Low 39.5£7 .1

T4 level 0.231
Normal 41.849.4
High 41.3+9.1

TSH level 0.638
Normal 39.9+4.9
High 39.848.5

Anti-TG level 0.166
Normal 42.318.9
High 44.57.0

Anti-TPO level 0.000
Normal 34.3+8.1
Low 41.549.5

TRAD level 0.543
Normal 40.316.6
Sufficient 41.448.5

Vit. D3 level Insufficient 43.449.9 0.242
Deficient 38.7+8.5

smoking habits, gluten diet, psychosocial stress, and
vitamin D3 levels. Disease duration significantly
impacts T3, T4, and TSH levels. Newly diagnosed
individuals mostly exhibit normal T3 and T4 levels
but have universally high TSH levels. Over time, the
prevalence of low T3 and low T4 increases, with all

individuals showing low T3, low T4, and high TSH
by the 6" year of disease duration. Smoking habits
do not significantly affect T3, T4, or TSH levels,
with similar distributions observed among smokers
and non-smokers. Gluten consumption shows an
interesting trend, where individuals on a gluten-free
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TABLE 6. RELATIONSHIP BETWEEN T3, T4, AND TSH LEVELS AND DISEASE DURATION, ENVIRONMENTAL FACTORS,

AND VITAMIN D3 STATUS
T3 level T4 level TSH level
Low Normal Chi Low Normal Chi High Normal Chi
p-value p-value p-value
di%i"(‘;'ge 4| 476% | 52.4% 52.4% | 47.6% 100% 0%
1 6.7% | 93.3% 6.7% | 93.3% 40% 60%
Disease 2 56.3% | 43.8% 6.3% | 93.8% 100% 0%
duration 0.027 0.019 0.000
(vears) 3 58.8% | 41.2% 353% | 64.7% 941% | 5.9%
4 55.2% | 44.8% 37.9% | 62.1% 100% 0%
5 100% 0% 0% | 100% 100% 0%
6 100% 0% 0% | 100% 100% 0%
Non-
; 51.7% | 48.3% 23.3% | 76.7% 90% 10%
‘:‘:L‘i’tk'“g smoker ° ° | o0.369 ’ ° | 0075 ’ ° | 1.00
Smoker | 42.5% | 57.5% 40% 60% 90% 10%
it G#‘;” 53.3% | 46.7% 53.3% | 46.7% 100% 0%
di:t en = 0.654 0.032 0.161
r‘iléf]“' 471% | 52.9% 259% | 74.1% 88.2% | 11.8%
Psychoso-| Absent 50.0% | 50.0% 283% | 71.7% 91.7% 8.3%
cial 0.624 0.656 0.496
otress Present 45% 55% 325% | 67.5% 87.5% | 12.5%
_ Sufficient | 28% 33% 15% 46% 55% 6%
:Q‘t,é ?3 Insufficient 9% 8% | 0.857 7% 10% | 0.319 15% 2% | 0.960
Deficient 1% 11% 8% 14% 20% 2%

diet are more likely to have low T4 levels compared
to those on a gluten-rich diet. However, T3 and TSH
levels are not significantly influenced by gluten intake.
Psychosocial stress does not show a meaningful
association with any of the markers. Similarly, vitamin
D3 levels whether sufficient, insufficient, or deficient
do not significantly affect T3, T4, or TSH levels.

Comparison non-biological parameters with auto-
antibodies levels

The table 7 evaluates the relationships between
anti-TG, anti-TPO, and TRADb levels with disease
duration, smoking status, gluten diet, psychosocial
stress, and vitamin D3 levels. Disease Duration
shown Significant changes in ATg and ATPO levels
are observed over time, with a higher prevalence of
elevated levels as the disease progresses. Elevated
ATPO levels are particularly prominent in advanced
stages. TRAD levels, however, do not show significant
variation with disease duration. In Smoking Habit,
the results appear the Non-smokers exhibit a higher
prevalence of elevated ATg and ATPO levels compared
to smokers. Smokers are more likely to have low
TRAD levels, indicating a significant association. In
A gluten-rich diet is associated with elevated ATPO
levels but does not significantly affect ATg or TRAb
levels. Gluten-free diets have a slight tendency toward

low TRAD levels. Psychosocial stress does not show
significant associations with ATg, ATPO, or TRAb
levels, though stressed individuals tend to have
slightly higher proportions of elevated ATg levels and
low TRAD levels. Also, no significant associations are
found between vitamin D3 status and ATg, ATPO, or
TRAD levels, suggesting vitamin D3 does not play a
major role in these markers.

Statistical correlations

This Figure 1 shows a statistically significant, weak
positive relationship between age and ATPO levels in
patients with hypothyroidism. As age increases, there
is a slight upward trend in ATPO levels, as indicated
by the correlation coefficient (r = + 0.342) and the
regression line equation (y = 10.6x 275.2y). The signi-
ficance level (p = 0.028) confirms this relationship is
unlikely due to random chance.

Also, there are correlation between thyroid hor-
mones and anti-TG. The Figure 2 explores the
relationship between ATg levels and thyroid hormones
(T3, T4, and TSH). As ATg levels rise, TSH shows
a positive correlation with a clear upward trend,
while T3 and T4 levels remain relatively unaffected,
displaying minimal change.
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TABLE 7. ASSOCIATIONS BETWEEN ANTI-TG, ANTI-TPO, AND TRAB LEVELS AND ENVIRONMENTAL FACTORS

Anti-TG level Anti-TPO level TRAD level
High Normal Chi High Normal Chi Low Normal Chi
p-value p-value p-value
die’:‘gi";'g’ed 29% | 71% 38.1% | 61.9% 61.9% | 38.1%
1 60% 40% 93.3% 6.7% 53.3% | 46.7%
Disease 2 25% 75% 81.3% | 18.8% 81.3% | 18.8%
duration 0.008 0.005 0.340
(months) 3 35% 65% 82.4% | 17.6% 70.6% | 29.4%
4 72% 28% 55.2% | 44.8% 82.8% | 17.2%
5 0% | 100% 100.0% | 0.0% 100% 0%
6 0% | 100% 100% 0% 100% 0%
. Non- [ [+ 3 [ 0 0
ﬁ:;?tkmg smoker | 56:7% | 43.3% 0.000 71.7% | 28.3% 0224 61.7% | 38.3% 0.005
Smoker 30% 70% 60% 40% 87.5% | 12.5%
it G:}:;Z“ 33.3% | 66.7% 33.3% | 66.7% 86.7% | 13.3%
di:t en 0.286 0.003 0.170
G'r‘l‘éf]” 48.2% | 51.8% 72.9% | 27.1% 69.4% | 30.6%
Psychoso-| Absent 38.3% | 61.7% 71.7% | 28.3% 66.7% | 33.3%
cial Present | 57.5% | 42.5% 0.060 60% 40% 0.224 80% 20% 0146
stress . (s] . (s] (s] 0 (] 0
Sufficient | 26% 35% 40% 21% 42% 19%
:’e"t,'e?:* Insufficient | 9% 8% | 0687 | 13% 4% | 0651 | 15% 2% | 0.262
Deficient 1% 1% 14% 8% 15% 7%
1000
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Figure 1. Linear correlation between age and ATPO levels in hypothyroidism patients

Discussion

This study examined the impact of various envi-
ronmental factors on thyroid autoantibody levels
in Iraqi patients with Hashimoto hypothyroidism
(HT). The findings revealed significant associations
between environmental influences such as smoking,
dietary habits, and vitamin D3 levels with thyroid

autoimmunity markers, namely anti-TG, anti-TPO,
and TSH receptor antibodies (TRAD).
Autoantibody levels and environmental factors
Among the patients studied, elevated anti-TPO
levels were notably higher in females (75%) compared
to males (55%). This aligns with findings in global
studies, which highlight the higher prevalence
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Figure 2. Correlation between anti-TG levels and thyroid hormones

of autoimmune thyroid diseases in women due
to hormonal and immunological differences [4].
Smoking showed a paradoxical pattern: while smo-
kers were less likely to have elevated anti-TPO
levels, they exhibited lower TRAD levels compared to
non-smokers. These results corroborate with S. Hu
and M.P. Rayman [3], who reported that smoking
modifies immune responses, potentially attenuating
certain autoantibodies in HT.

Dietary habits were also critical. All participants
reported iodine-rich diets, with no iodine deficiency
observed. Interestingly, patients following a gluten-
free diet exhibited a higher tendency for low T4 levels
compared to those on gluten-rich diets, suggesting
a potential interplay between dietary gluten and
thyroid function. This is consistent with S. Hu and
M.P. Rayman [3], who emphasized that dietary
factors like iodine and gluten have profound effects
on thyroid autoimmunity.

Vitamin D3 deficiency

Vitamin D3 levels emerged as another pivotal
factor. While males had significantly higher average
vitamin D3 levels compared to females, the prevalence
of vitamin D insufficiency and deficiency remained
high (41% overall). Previous research has established
a robust inverse correlation between vitamin D3
levels and autoimmune markers like anti-TPO [5].
Our findings, however, suggest that while vitamin D3
deficiency correlates with heightened autoantibody
production, it did not independently predict elevated
thyroid autoantibody levels. This divergence might
stem from regional dietary and environmental
variations specific to Iraq, as hypothesized by
M.E. Street et al. [7].

Comparison with previous studies

Globally, the role of environmental and dietary
factors in HT has been extensively studied [2]. high-
lighted genetic predisposition as a cornerstone of HT
development but underscored the significant role of
environmental triggers. Our study further supports
this by demonstrating the compounded impact of
regional stressors, such as socioeconomic instability
and pollution, on thyroid autoimmunity in Iraq.
Additionally, while A.A. Riyam et al. [6] emphasized
selenium deficiency as a critical factor in thyroid
dysfunction, its role was not evaluated in this study,
leaving a gap for future exploration.

The correlation between age and thyroid markers
also mirrors prior findings. Older patients showed
significantly higher anti-TPO levels, consistent with
N. Zeber-Lubecka, E.E. Hennigand J. Bogus awska et
al. [1, 11], who attributed this to cumulative exposure
to environmental pollutants and immune aging.

Conclusion

This study sheds light on the intricate relationship
between environmental factors and thyroid auto-
immunity in Iraqi patients with Hashimoto hypo-
thyroidism. The findings confirm that factors such
as smoking, dietary habits, psychosocial stress, and
vitamin D3 levels significantly influence the progres-
sion and severity of the disease. Notably, the striking
differences in autoantibody levels between genders
emphasize the need for gender-specific approaches in
disease management.
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BJIMAHUE MOHOALUMUJITPEFAJIOSHOU ®PAKLIUU
RHODOCOCCUS-BUOCYPODOAKTAHTA

HA OTAEJIbHbIE MOKA3ATE/IM UMMYHHOM

CUCTEMbI NPU NEPOPAJIbHOM BBEAEHUU

I'eitn C.B.! 2, FO:xkanunosa FO.J1.', Kyroknmua M.C." % VIsmunua VI.B.!

I Huemumym sKon0euu u eeHemuku MUKpoopeanuzmos Ypaiscikoeo omoenenus Poccuiickoii akademuu nayx — guauan
QDI'bYH «Ilepmckuii hedepanvhbiii uccaedosamensckuil yenmp» Ypanockoeo omdeaenus Poccuiickoil akademuu Hayk,
2. Ilepmo, Poccus

2@IAOY BO «[lepmckuii 20cyOapcmeeHHblil HAUUOHAAbHDLIL UCCAC008aMenbCK Uil YyHusepcumem», . Ilepms, Poccus

Pesome. B niocienHee necatuietve MUKPOOHBIE OMOCypdakTaHThl, HAPSAAY C TPAAULIMOHHBIM MpPUMeE-
HEHVEM B KayeCTBE dMYJIbraTOPOB U COJIIOOMJIM3AaTOPOB TUAPO(GOOHBIX BEIIECTB, MPUBIECKAIOT BHUMaHUE
KaK BO3MOXXHBIE areHTbl OMOMEIUIIMHBI. DTO 00YCIOBIEHO YHUKAIBHBIMU TIPOSIBICHUSIMU OMOTOTUYECKOMN
aKTUBHOCTH OMOCYyp(aKTaHTOB, HE OOHAPYKMBAEMBIMU Y CUHTETUUECKUX aHAJIOTOB: CITIOCOOHOCTH TTPOSIB-
JISITh aHTUOAKTEPUAJIbHYIO, TIPOTUBOTPUOKOBYIO, TIPOTUBOBUPYCHYIO, IMIPOTUBOOITYXOJIEBYIO UM UMMYHO-
MOZAYJUPYIOIILYI0 aKTUBHOCTb B 3aBUCUMOCTHU OT CTPYKTYpPbl MOJieKya. Lleab paboThl — U3ydeHUE BAUSHUS
Rhodococcus-o6uocypdakTaHTa U ero MOHOALMITPerayio3Hoi dpakiuu Ha nipoaykiumio [L-2, IL-4, IFNy,
IL-17, amonito3 CD4* u CD8" criieHOIUTOB TIPU OJTHOKPATHOM TTE€POPATLHOM BBEICHUHU, a TAKXKe HAa TYyMO-
PajibHBIM U KJI€TOYHOOMOCPEIOBAHHbBIM UMMYHUTET U PEAKIIUIO «XO3sIMH MPpOTUB TpaHcraHTtaTa» (PXIIT)
MpU KypCOBOM IIepOpaJIbHOM BBEICHUU i Vivo. YCTAaHOBJIEHO, UYTO MPU MEPOPaTbHOM OJHOKPATHOM BBe-
JIEHUW MOHoalwITperasiodHas (gppakuus Rhodococcus-ounocypdakranta yroetana KoHA-MHAYIIMPOBAaHHYIO
nponykuuio IL-2 u IFNy, crumynupoBaia BeipaboTky 1L.-4 1 He Bnusiia Ha ypoBeHb IL-17 cruteHolmTamu,
HedpakIMoHUpoBaHHbIN Rhodococcus-6rocypdakTaHT OKa3blBajl yrHeTalollee AeUCTBUE TOJbKO Ha TIpO-
nykuuio [FNy. IepopanbHoe 0OHOKpaTHOE BBEIEHUE MBIIIIaM MOHOAIWJITPETAIO3bl TPUBOIUIIO K CHUKE-
HUIO TIPOIIEHTa paHHEro u 1mo3aHero anonTto3a CD8" nmuMmdonmnTos, a Takke moznHero amonTtoza CD4+T-
kietok. [Ipu aTOM HedpaKIIMOHUPOBAHHBIN OMOCYpP(hAaKTAHT CHUKAJI TOJILKO TIPOLIEHT paHHETO arornTo3a
CDS8*T-mumdorutoB. B mpotecce 24 u kynstuBupoBanusi CD4" u CD8*T-1um@oumToB BBISIBIIEHO JIIITH
eMMHUYHOE CTaTUCTUYECKU 3HAaYNMOe CHIKeHue TiporieHTa CD4" K1eTOK B COCTOSTHUM TIO3THETO aronTo3a
B CTUMYJIMPOBAaHHBIX KOHA KyJbTypax y MbIlIEH, TTOJy4aBIINX MOHOALIMJITPEraio3y. B ycnoBusx KypcoBoro
TMEPOPaTLHOTO BBEIEHUS MOHOIIMAJITPerano3Hast (hpakiins MPpUBOAMIIA K CHIDKEHUIO KOJIMYECTBA SIIPOCO-
JIlepsKallux KJIEeTOK B ceJie3eHKe, YTHETEeHUIO aHTUTEJIOTeHe3a, a TakKXkKe K MOJaBJIeHUIO BBIPAXKEHHOCTU pe-
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akuuii I'3T u PXIIT. Takum ob6pa3omM, nepopajibHOE BBEACHUE MbIIIAM MOHOALMITPEraJo3HoU (pakuuu
Rhodococcus-6nocypdakraHTa MPUBOAUIO K CHUXEHMIO NTpoAyKLUuKu Thl-LIUTOKMHOB, 4TO CHOCOOCTBYET
cMmenneHuo nuddepeHpoBku ThO B ctopoHy Th2-kietok. MoHoaluaTperajgo3a He oKa3blBajla allonTo-
FeHHOTO AeNCTBUS U AaxKe, HalpOTUB, CHUXKaJIa MpolleHT no3aHero anonro3a CD4* u CD8 T-nuM@ouuTos.
CrnenoBaTesibHO, alloITO3 HE SIBJISIETCS OJTHUM M3 BO3MOXKHBIX MEXaHU3MOB peaiu3allii UMMYHOCYIIPECCUU,
WHAYLMPOBAHHOU KOMIOHeHTaMU Rhodococcus-6uocypdakraHTa.

Knroueswie cnosa: monoayurmpeeanosa, Rhodococcus, yumokurnl, anonmos, Aum@oyumeot, MpaHcniaHmam

INFLUENCE OF MONOACYLTREHALOSE FRACTION

OF RHODOCOCCUS BIOSURFACTANT ON DISTINCT INDICES
OF IMMUNE SYSTEM UPON ORAL ADMINISTRATION

Gein S.V.2* Yuzhaninova Yu.D.?, Kuyukina M.S.*?, Ivshina L.B.*"

¢ Institute of Ecology and Genetics of Microorganisms, Perm Federal Research Center, Ural Branch, Russian Academy
of Sciences, Perm, Russian Federation
b Perm State National Research University, Perm, Russian Federation

Abstract. Over last decade, microbial biosurfactants, being conventionally used as emulsifiers and
solubilizers of hydrophobic substances, have attracted attention as potential biomedical agents, due to their
unique biological effetcs that are not found in synthetic analogs, i.e., their antibacterial, antifungal, antiviral,
antitumor, or immunomodulatory activity depending on the molecular structure. The purpose of the work was
to study the effect of Rhodococcus biosurfactant and its monoacyltrehalose fraction on the production of IL-2,
IL-4, IFNy, IL-17, apoptosis of CD4* and CD8" splenocytes caused by a single oral administration, as well
as upon humoral and cell-mediated immunity as well as on host versus graft (HVG) response during a course
of in vivo oral administration. We have found that a single oral administration of monoacyltrehalose fraction
of Rhodococcus biosurfactant caused inhibition of ConA-induced production of IL-2 and IFNy, stimulated
IL-4 production and had no effect on IL-17 levels in splenocytes. Unfractionated Rhodococcus biosurfactant
had an inhibitory effect only on IFNy production. Oral administration of monoacyltrehalose to mice resulted
in decreased percentage of early and late apoptosis of CD8* lymphocytes, and lower rates of late apoptosis
of CD4*T cells. Only the percentage of early apoptosis among CD8*T cells was reduced by unfractionated
biosurfactant. During 24 hours in ConA-stimulated cultures from mice treated with monoacyltrehalose, we
have found a significantly reduced percentage of CD4" cells in late apoptosis. When being orally administered,
the monocyaltrehalose fraction led to a decreased number of nucleated cells in the spleen, inhibition of antibody
levels, as well as milder severity of DTH and HVG responses. Thus, oral administration of the monoacyltrehalose
fraction of Rhodococcus biosurfactant to mice resulted in decreased Th1 cytokine production, which contributes
to a shift in ThO differentiation towards Th2 cells. The monoacyltrehalose fraction had no apoptogenic effect
and, on the contrary, reduced the percentage of late apoptosis of CD4* and CDS8*T lymphocytes. Therefore,
apoptosis of lymphoid cells is not a potential mechanism of immunosuppression induced by the components
of Rhodococcus ruber biosurfactant.

Keywords: monoacyltrehalose, Rhodococcus, cytokines, apoptosis, lymphocytes, transplant

HccnenoBanust MpoBeAeHbI B paMKax Trocyaap-
CTBEHHOIO 3aJaHusl, HOMEP TOCYAapCTBEHHOM peru-
crpauyy TeMbl Ne 124020500027-7 n 123041400034-2.

BeeneHune

B nocnenHee mecsituneTre MUKpPOOHBIE OMOCYP-
(hakTaHThI, HApsILY C TPAAULIMOHHBIM TPUMEHEHUEM
B KAueCTBE 3MYJbraTOpPOB U COJIOOWIN3ATOPOB TU-

npo¢OOHBIX BEIIECTB, MPUBJIEKAIOT BHUMaHUE KakK
BO3MOXHBIC arcHTHl OMOMEIUIINHBI. DTO OOYCIIOB-
JIEHO YHMKaJbHBIMU TMPOSIBJEHUSIMU OHOJOrhYe-
CKOM aKTUBHOCTU OMOCYyp(haKTaHTOB, He OOHAPYXKU-
BaeMbIMU Y CUHTETUUYECKHUX aHAJIOTOB: CIIOCOOHOCTh
OpOSIBIASITh aHTUOAKTEpUAIbHYIO, MPOTUBOTPUOKO-
BYIO, TIPOTUBOBUPYCHYIO, IIPOTHUBOOITYXOJICBYIO WJIN
WUMMYHOMOJIYJUPYIOILIYIO aKTUBHOCTb B 3aBUCHUMO-
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CTH OT CTPYKTYpBl MoJieKya [16]. MukpoopraHus-
MBI aKTUBHO CUHTE3MPYIOT OMOCYyp(aKTaHThI, TJIaB-
HBIM 00pa3oM, MPU MCHOJb30BAHUU HCTOUHUKOB
yrjiepoja ¢ HU3KMM CPOJICTBOM K BOJie, HaIlpyuMep,
yrieBomoponoB. Hambonee m3ydeHHON M IITMPOKO
NPUMEHSEMON TIOATPYNIION MUKPOOHBIX MOBEPX-
HOCTHO-aKTUBHBIX BEIIECTB IPUPOIHOTO MPOUC-
xoxneHust (buollAB) gBASIOTCS TUMKOJUMNUABI, K
KOTOPBIM OTHOCSITCSI: PAMHOJIMIIUIBI, CO(POPOIUITI-
JIbl, TPETaJIONUIIUABI U Ap. [14].

B mnocnenHue rompl o0CyXAaeTcss MpPUMEHEHUe
TJMKOJUIIUIHBIX OMOCYp(aKTaHTOB B OMOMEIULIU-
He C aKlLEHTOM Ha TepalleBTUYECKYIO MPakKTUKy |[7,
12]. Haubosiee mnepCrieKTUBHBIMU JJisI TPUMEHE-
HUSI B Ka4eCTBE WMMYHOMOMIYJISITOPOB SIBJISTIOTCS
ounocypdakTaHTBI, IIPOAYLMpPYEMbIe OaKTepUsSIMU
ponoB Mpycobacterium, Corynebacterium, Nocardia
U Rhodococcus. OHU TpeAcTaBiIeHbl TPEragoJUIn-
TaMH, COIepXallUMHU B MOJICKYyJe TUIPOMIUIEHBIN
OCTaTOK Tperajo3bl, KOBAJICHTHO CBSI3aHHBIN C OJ-
HUM WIX JIBYMSI OCTaTKaMU BBICOKOMOJIEKYJISIPHBIX
KMPHBIX (MHUKOJIOBBIX) KucJIOT [6, 13]. OmHako
TOKCUYHOCTh OMOITAB maToreHHBIX TMPOAYLIEHTOB
CYILLIECTBEHHO OTpaHUWYMBaeT UX TeparneBTUYECKOe
npuMeHeHue. B cpaBHeHuu ¢ 6uolTAB maToreHHBIX
OaKTepuil TPETraJoIUITMABI POIOKOKKOB O0JIamaloT
MEHbIIIel TOKCUYHOCTBIO, YTO OOYCJIOBJICHO MEHb-
el NJIWHOW YIJIepOIHOM LEeNUd MUKOJOBBIX KUC-
qot [15].

MexaHU3M HMMYHOMOIYJIUPYIOIIETO ACUCTBUS
OakTepUaIbHBIX TJIMKOJMUIIMIOB OCHOBAaH Ha UX
B3aMMOJICICTBUM C JIEKTMHOBBIMU peIENTOpamMu
C-THrra, 3KCIPECCUPOBAHHBIX HAa MeMOpaHe Kie-
TOK BpoxineHHoro nmmyHutera (CLRs). Cs3biBa-
sch ¢ CLRs-penienTopaMu Ha KJIE€TOYHOU MeMOpaHe
KJIETOK BPOXICHHOTO WMMYHHMTETA, TJIUKOJIUITH
aKTUBUPYET  OKCIIPECCUIO  TPAHCKPUMIIMOHHOTO
daktopa NF-kB [11]. PaHee mpoBeaeHHble HaMu
WCCIIENOBAHUST UMMYHOMOTYJIUPYIOIIETO MOTeHITAA-
a ouocypdakTaHTOB, CUHTE3UpyeMbIX Rhodococcus
ruber, BoIIBUIU [2, 3] MX CIOCOOHOCTh BIUSTH KakK
Ha BPOXICHHBIN, TaK W aZalTUBHBI WMMYHUTET.
Tak, BHeceHMe TperajoJaUuNUuAHOTO OuocypdakTaH-
Ta R. ruber U3I'M 231 B KyAbTypy MOHOLIMTOB TIe-
pudepruIecKoil KpOBU YeI0BeKa B CUCTEME in Vitro
CTUMYJIMPOBAJIO BBIPAOOTKY TPOBOCHAIMTEIHHBIX
uutokuHoB I1L-1pB, IL-6, TNFa [5, 10], Takke Obl1a
oTMedeHa MHAYyKLus cekpeuun [L-8 HeliTpodua-
mu [1]. B cucreme in vivo, HalIpOTUB, UCCIEAYeMbIiA
TPETaJIOIUIINA, OKa3bIBaJl yTHETaloIee BIUSHUE Ha
nponykuuio IL-1p3, TNFa u crumynuposai cexkpe-
muto [L-10 [2].

Ileap» nannoii padoTbl — W3ydYeHUE BIUSHUS
Rhodococcus-6viocypdakrtaHTa M €ro MOHOAIUI-
Tperajo3Hoi dpaxkuuu Ha npoaykuuio 1L-2, 1L-4,
IFNy, IL-17, anonto3 CD4" u CD8" crureHOuMTOB

MpU OJHOKPATHOM TepopajibHOM BBEAECHUU, a TAKXKE
Ha TYMOPaJIbHBII U KJIETOYHOOIIOCPEIOBAHHBIA UM-
MYHUTET U PEaKIMIO «XO35IUH MPOTUB TPaHCIJIaHTa-
Ta» (PXTII) npu KypcoBOM NepopayibHOM BBEACHUU
in vivo.

MaTepmanbl N METObI

Bce akcriepMeHThI ObLIM POBEAEHbI Ha MbIILIAX
anHuM Swiss cpemHeit Maccoit 20-22 . 2ZKuBoTHBIE
CONIeP>KaJIMCh B YCIOBUSIX J1a0OPAaTOPHOIO BUBAPUSI,
IBYXPa30BOM MUTAHUU HATypaJIbHBIM KOPMOM B KO-
JIMYECTBE, COOTBETCTBYIOIIEM CYTOYHBIM HOpPMAaM,
Ipu HEOTpaHWYSHHOM OOCTYIIE K Bome. DKCIIepHr-
MEHTBI IIPOBEACHBI B COOTBETCTBUU C STHUUYCCKUMM
HOpPMaMU U PeKOMEHIALIMSIMU 110 TYMaHU3alluK pa-
OOTHI C J1aOOPATOPHBIMU KUBOTHBIMU U OJOOPEHBI
JOKaJAbHBIM 3TUYECKUM KomuteTom MIBI'M ¥YpO
PAH.

Bce xuBOTHBIE ObUIM pa30bUTHI HAa 3 TPYIIIIbI:
l-g Tpymnma — KOHTPOJbHasi, MBIIIIAM 3TOW TpyM-
bl OHOKPATHO MepopaibHo BBoauan 2 MK 0,9%
NaCl; 2-9 — MBbIIIM, KOTOPbIM OOHOKPATHO MEpO-
pajibHO BBOAMJIM MOHoauuaTperanosy (MAT) B nose
100 Mr/Kr; 3-s1 — MBbIIIU, KOTOPbIM OJJHOKPATHO Te-
pOpaJIbHO BBOAMIN He(paKIIMOHUPOBAHHBIN OMO-
cypdakTaHT B go3e 100 Mr/Kr. BeimeiieHue TOMUHI-
pyloleii (ppakiimy U3 TMKOJUIIUIHOTO KOMILIeKca
Rhodococcus ruber UDTM 231 npoBoauau corjaiacHoO
onyoaukoBaHHOU paHee metoauke [10]. Yepes 3 u
rnocJjie BBEAEGHUS TperapaToB KMBOTHBIX BbIBOAWIU
M3 3KCIIEpMMEHTa MyTeM AeKaluTaluuu 1moja 3hup-
HBIM HApPKO30M U BBIACJISIIU CIUICHOLIMTHI ITyTEM TO-
MoreHu3aluu ceae3eHku B cpeae RPMI 1640. Basecs
CIUICHOLIMTOB LieHTpudyrupoBaiu ripu 1500 06/MuH
B TeyeHue 10 mMuH. TTonyuyuBIIMiicS OcaIoK pecy-
CIIEHAMPOBAJIU B Cpelie, IIPOBOININ MOACYET KJIETOK
B Kamepe lopsieBa, HEOOXOAUMBIIA JIJIsI TIPUTOTOBJIE-
Hust KoHLeHTpauuu 1 x 107 kiaeTok/mi. it aHanmn3a
LUTOKWUHOBOM CEKPELIMU CIICHOLMTHI KYJBTUBUPO-
BaJIv B TeueHUe 24 4 B 96-7TyHOYHbIX ILUIAHILIETaX IIPU
Temnepatype 37 °C. KynbsTuBupoBaHUe IIPOBOANIN B
TMOJHOM KyJbTYpPaJbHOM Cpelne, KOTOPYIO TOTOBWIU
Ha ocHoBe cpeabl RPMI 1640 (Gibco, Benukoopu-
Tanus) ¢ nodasienruem 10 mM HEPES (OOO «buo-
n0T», Poccmsa), 100 mxr/min rentammunuHa (PVYII
«beamenmperrapater», benapycr), 2 mM Glutamax
(Invitrogen, CIIIA), 1% MEM-3aMeHUMBIX aMUHO-
kucnot (Invitrogen, CIIIA), 1 mM HaTpuit nupyBara
(Invitrogen, CIIIA) u 20 Mka deTabHONH KOPOBbEN
ceiBopoTku (FCS, ICN) (Invitrogen, CIHA). Husa
WHIYKIIMY CUHTE3a IMTOKWUHOB MCITOJIb30BAIM KOH-
kaHaBanuH A (KoHA) B koHuleHTpauu 20 MKT/MJI
(MP Biomedicals, ®panmust).

OLIeHKY KOHLIeHTpauuu HUuToknHoB I1L-17, IL-2,
1L-4 u IFNy npoBoauiau MeToaoM TBepaoda3zHOro
MMMYHO(EPMEHTHOTO aHaJIM3a ¢ TTOMOIIbI0O UMMY-
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HobepMeHTHbIX TecT-cucteM R&D Systems (CILIA)
u criekrpodotomerpa Infinite M200 (Tecan, IIBeii-
apusi).

Ouenky anonto3a CD4* u CD8*T-nuMdo1uToB
TIPOBOAMJIN B TICPBBIN IEHBb Cpa3y MOCJIC BhIBEICHUS
JKMBOTHBIX U3 3KCIIEPUMEHTa U BO BTOPOU ACHB ITO-
ciie 24 4 KyJbTUBUPOBAHUS B TOJIHOUN MUTATEIbHOM
cpene. M3onupoBaHHBIE CEJIE3€HKM TOMOTEHU3M-
pOBaIM TSI TIOMYYCHMSI CYCIICH3WU CIUICHOIIMTOB.
Knetku u3 cycrieH3um pa3HOCWIM IO TIpobam st
aHaiu3a Ha l-e u 2-e cyT. Ilpu mpoOONoAroToBKe
IUTST aHau3a Ha 1-¢ CYT. 3pUTPOLIMTHI B CYCIICH3UU
musupoBanu pactBopom NH,CI ¢ DATA, kierku
OKpalllMBaJIdi MOHOKJIOHaJIbHBIMU aHTuTeslaMu PE
anti-mouse CD4 u PE anti-mouse CDS8 (BioLegend,
CIIIA) B TeueHme 20 MUH B COOTBETCTBUHU C MHCTPYK-
[UCH TTIPOU3BOAUTEIS, TOCIIC YeT0 KJISTKN OTMBIBAJIN
DPBS (Sigma, CIIIA) u okpalliMBajJu ¢ MOMOIIbIO
pearentoB Annexin V-FITC/7-AAD kit (Beckman
Coulter, CIIIA) B COOTBETCTBUM C WHCTPYKIIUCH
MPOMU3BOAUTE/ISI U PETUCTPUPOBAIU aIlOITO3 JIUM-
¢GoInTOB METOAOM MTPOTOYHOU [IUTOMETPUM Ha MTPO-
touHoMm 1mTodmoopumerpe CytoFLEX (Beckman
Coulter, CIIIA). /Ing aHanu3a Ha 2-€ CYT. TIPOObI C
KYJIBTUBUPOBAHHBIMU  CIJICHOLIMTAMU  TOTOBWJINA
aHaAJIOTUYHBIM criocobom. [lyteMm redTMpoBaHUsT B
nonyisuun CD4/CD8 nmum@onuToB BBIOCISIIN 3
CyOIOMyJsIUMU KJIETOK, B PAa3HOM CTEIEeHU OKpa-
LIIEHHBIX KpacuteasasMu Annexin V u 7-AAD: xus-
HECITOCOOHBIE HEeaIlONTOTUYeCKNe KIeTKu (AnV ,
7-ADD"); panane aronToTUYecKrue KIeTKu (AnV™,
7-ADD"); mo3mHMe anmonTOTHYeCKHe-HEeKPOTUYe-
ckue kiaetku (AnV*, 7-ADD™).

AntutenoreHe3d u PXTII oueHuBasin Ha (oHe
KYPCOBOTO BBeIeHIS OMocypdaKTaHTa U MOHOAIIWII-
Tperajo3Hoii dpakuuu. Jasg oLeHKU aHTUTEJIore-
He3a COEJIMHEHUs] BBOIWIM IIepopajibHO, MOCIe-
IIOBATEJIbHO, UYepe3 IeHb, B 1o3upoBKe 100 MT/KT, B
TeyeHue 5 cyT. Uepes 3 U rmociie BBeAeHUs TTOCTIeIHE N
JIO3bI JKMBOTHBIX UMMYHWU3MPOBAJI 3PUTPOLUTAMU
OapaHa B OpIONLIHYIO MOJIOCTh, B KOHILIEHTpallUU B
200 Mk ¢pusnosornyeckoro pactBopa. Ha 4-ii neHp
MbIIlIaM BBOJIUJIU pa3pellarolyo 103y 9pUTPOLIMTOB
O6apana B 200 MKJI 1o KOXY JIeBOI CTOIIbI U aHAJIO-
TUYHBIT 00beM pusnosorndeckoro pacrsopa NaCl,
0,9% nox Koy IpaBoii CTOIIBI, IJI MHIYKIIUU peaK-
UM TUIIEPYYBCTBUTEIILHOCTU 3aMEJICHHOTO THIIA.
Ha 5-11 meHb JKMBOTHBIX BRIBOIWIN M3 SKCIICPUMCH-
Ta METOJIOM JIeKalUTALIH T101 (PUPHBIM HAPKO30M.
KonnyectBo aHTuTenoobpasyiommux kietok (AOK)
OLICHUBAJIU B CEJIE36HKE METOIOM JIOKAJTbHOTO TeMO-
Jm3a B reiie arapo3sl Mo Epae. KiieTtouHoomocpemo-
BaHHBI UMMYHUTET OLICHUBAJIU MO BBIPAXXEHHOCTU
peakiMy TUIIePUYYBCTBUTEIHLHOCTU 3aMeICHHOTO
tumia (I'3T), pe3yabraTel IPEACTaBISIN B BUNIE Pa3-
HUIIBI TOJIIMHBI OITBITHON W KOHTPOJBHOI CTOMHI B

BUE MHAEKCA PeaKLMM, KOTOPbIA PaCCUMThIBAIM I10
dopmyiJe:
(Po — Pk)/Pk x 100%,

rne Po — mokazarenm Macchl WJIM TOJIIIIUHBI B OTIBIT-
HOI1 KOHeYHOCTU; PK — TO Xe B KOHTPOJIbHOI KO-
HEYHOCTHU.

BripazkeHHOCT MMMYHHOTO OTBETa Ha aJlIo-
reHHble cruieHouuThl B PXIIT peructpupoBanu mo
YBEJIMYEHUIO KJIETOYHOCTH PETMOHAIBHOTO TIO[I-
KoJIeHHOTO Jumdarndeckoro ysaa [6]. Hdust mome-
aupoBaHus peakuuu PXIIT ucnonb3oBaju MoAeab
TpaHCIUTAaHTAIIUM aJUIOTeHHBIX 00pabOTaHHBIX KaM-
NTOTEIIMHOM CIUICHOLIMTOB C OLIGHKOW pa3HUIIbI B
KJIETOYHOCTU PETUOHAIBLHOTO U OTAAJIEHHOTO JIUM-
datnueckoro y3na. MAT BBoauIu OOUH pa3 B CYT-
KU TiepopasibHO B 03¢ 100 Mr/KT B TeueHue 7 CyT. ¢
MOMEHTA BBEICHUS aJUIOT€HHBIX CIICHOIIUTOB. [
5TOTO KMBOTHBIM ITOJKOKHO ITOJT alTOHEBPO3 CTOITHI
BBOmMIM 100 MKJI CyCIIEH3MHU aJIOTeHHBIX CIDICHO-
uToB B no3e 1 x 107, 06paboTaHHBIX KAMITOTELIM -
HoM 50 Mkr/mi. Ha 7-e cyT. )KUBOTHBIX BEIBOIUJIU U3
SKCITIEPUMEHTA, BBIACIISUIN PeTUOHAIBHBIN (TTpaBbIii)
U OTAAJICHHBIN (JIEBBII) J1/Y, MOICUUTHIBAIN KOJINYE-
CTBO KJICTOK.

CTaTUCTUUECKUI aHaIM3 TTOJYICHHBIX PE3YiIb-
TaTOB MPOBOAWJIM C HCIIOJb30BaHHWEM HENapHOro
t-xputepusi CthloneHTa. laHHbBIE MpPeACTaBIeHbI B
BUJIC CPEOHEU U CTaHIAPTHOM ommoku (M+m).

PesynbTartbl

YcraHoBiieHO, YTO B KOHA-CTUMYIMPOBHAHHBIX
KYJIBTypaX CTIJIEHOIIMTOB MBIIIEH MTPU TTepopaibHOM
cnocobe BBeaeHusi MAT okasbiBajsia yrHertaloliee
nericteue Ha mnponykiuio I1L-2 u IFNy, ctumynu-
poBana BeIpaboTKy IL-4 u He Biausiia Ha ypOBEHb
IL-17 (puc. 1). Ilo cpaBHEHUIO C OYUIIEHHOU HO-
MUHUpPYIONIEeH (paknueit HeppaKIIMOHUPOBAHHBIN
Rhodococcus-6viocypdakTaHT T0Ka3aa 3HaYUTeJlb-
HO MeHee BBIPaKeHHBIII WMMYHOMOIYIUPYIOIINA
s dekT. bruocypdakTaHT CTaTUCTUUYECKM 3HAYMMO
cHuxkas npoaykuuio IFNy, He BIusIsE Ha CEKpeLuIo
OCTaJIbHBIX IIMTOKMHOB. [IpomyKiusi LIMTOKMHOB B
HECTUMYJIMPOBAHHBIX KYJIbTypaxX Oblia HUKE TIpee-
JIa IeTEeKIIMU TEeCT-CHUCTeM. TakuM oOpa3oM, Cyms
M0 MOJYYEHHBIM OaHHBIM, MOHOAILWJITPerajao3Has
dpakuust Rhodococcus-6mocypdakraHTa MOXET 00-
Jagath BeIpaxkeHHbIM Th2-nosipusyomum sddex-
TOM.

IIpu ouenke BusgHUS Rhodococcus ruber-
ouocypdakTaHTa M €ro MOHOALMITPEraJo3Hou
dpakiuu Ha anonto3 CD4* u CD8*T-nmumdonmTon
OBLIIO OTMEYeHO (Tabu1. 1), 9YT0 HAa MOMEHT BBIBEACHUST
SKMBOTHBIX M3 3KCTIEPUMEHTa IIPOILIEHT aroITOTH-
pyfomux T-TuM@MOIIMTOB, HAXOMSIINXCS Ha CTaIuN
paHHero arorTo3a, ObLI BbILIE MPOLEeHTa TUM@OLU-
TOB B TIO3[IHEM amornrTo3e/Hekpose. JlaHHbIll dakT
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PucyHok. 1. BnusiHme moHoauunTperano3bl U Rhodococcus-6uocypdakranta Ha npoaykumio IL-2, IL-4, IFNy u IL-17

B CTUMYNMPOBAHHBIX KyNbTypax CnyeHOLUTOB
Mpumeyanue. Mo ocu abeumcce: K — konTponb, MAT — MmoHoaumnTperanosa, b/c - Rhodococcus-6uocypdakranT; sp — CNOHTaHHbIE

npo6bl, st - ctTumynupoBaHHble KoHA npobbl. * — p < 0,05 k koHTponto, n =7.
Figure 1. Effect of monoacyltrehalose and Rhodococcus biosurfactant on the production of IL-2, IL-4, IFNy and IL-17 in stimulated

splenocyte cultures
Note. On the abscissa axis: K, control; MAT, monoacyltrehalose; B/s, Rhodococcus-biosurfactant; sp, spontaneous tests; st, ConA stimulated tests.

*,p <0.05 in relation to control, n = 7.
TABIULA 1. BMUAHUE BUOCYPDAKTAHTA R. RUBER IEGM 231 U EF'O MOHOALIUNTPErAJIO3HON ®PAKLIUK
HA NMOKA3ATEJIM PAHHEIO U NO3[HErO AMOMNTO3A B CD4* U CD8* CYBNONYNALWA T-NMM®OLUTOB

TABLE 1. EFFECT OF BIOSURFACTANT R. RUBER IEGM 231 AND ITS MONOACYLTREHALOSE FRACTION ON EARLY
AND LATE APOPTOSIS IN CD4* AND CD8*T LYMPHOCYTE SUBPOPULATIONS

AnonTtoTtnyeckue numdounTtsbl, %
3KcnepuMeHTanbHas Apoptotic lymphocytes, %
rpynna CD4* CcDs8*
Experimental group PaHHui1 anonTo3 MoaaHuii anonTo3 PaHHMi1 anonTo3 MoaaHuii anonTo3
Early apoptosis Late apoptosis Early apoptosis Late apoptosis

KowTpon, 7,50£0,41 3,85+0,34 6,410,2 4,29+0,56
Control

MAT 7,89+0,66 2,93+0,24* 5,11+£0,52* 2,26+0,34*
g;; 7,27+0,60 3,30£0,16 5,37+0,47 3,4120,46

Mpumeyanune. MAT — moHoauunTperanosa; b/c — 6uocypdakraHT. * — p < 0,05 k KoHTponto, n = 11.

Note. MAT, monoacyltrehalose; B/s, biosurfactant. *, p < 0.05 to control, n = 11.
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PucyHok 2. Bnusinue moHoauuntperano3sbi (MAT)

Ha pasHuuy B koninyecTse SICK Mexay permoHapHbIM

1 oTAANeHHbIM nuMmdatuyeckum ysnom B PXIMT
Mpumeyanue. * - p < 0,05 k koHTponto, n = 8.
Figure 2. The effect of monoacyltrehalose (MAT) on

the difference in the number of cells between regional
and distant lymph nodes in the RHVG

Note. *, p < 0.05 in relation to control, n = 8.

CBUIIETEJILCTBYET O TOM, YTO OOJIbIIIAsl YaCTh aIlomn-
TOTUPYIOIINX KJIETOK JUOO ObIIa aKTUBUPOBAHA,
JTOO TOJILKO BCTYMMJIA Ha ITyTh aIlOIITO3a U eIle CO-
XpaHsija 11eJJOCTHOCTb IOBEPXHOCTHOM MeMOpaHHbI.
IlepopanbHoe BBenmeHue MbiiiaM MAT mpuBOAMIIO
K CHVDKEHUIO YPOBHSI paHHETO W TTO3IHETOo aroITo3a
CD8* nuMdonnToB, a TakK:Ke K CHUKEHUIO YPOBHS
no3aHero amonTto3a CD4*T-knerok. Hedpaximo-
HUPOBaHHbBIN OMoCcypdaKkTaHT CHUXXaJ TOJbKO YpO-
BeHb paHHero anonto3a CD8*T-numdonuros. Ha
IUHAMUKY MTO3IHETO aIlonTo3a OnocypdakTaHT CcTa-
TUCTUYECKM 3HAYMMO HE BJIMSUI, OAHAKO oOpalmaeT
Ha cebs BHMMaHME B COOTBETCTBYIOIIMX TpyInax
JKUBOTHBIX SIBHAsI TEHACHLUS K CHUKEHUIO TTPOLICH -
ta CD4" u CD8*T-KJeToK.

IToMmMO 3TOTO, MBI OLICHWJIN TMHAMUKY aITOIITO-
THueckux npoieccos CD4* nu CD8* T-numdouuToB
B mpoiecce 24 4 KyJbTUBUPOBAHUS B CITIOHTAHHBIX
1 B KOHA-CTUMYIUPOBaHHbBIX KyJIbTypax. B ctumy-
nupoBaHHbIX KOHA KynbTypax TMpOIEHT KJIETOK B
COCTOSTHUM aronTo3a ObLI 3HAYUTEIBHO BHIIIE, He-
Xeu B HeCTUMYJIMPOoBaHHBIX. HaMu ObLT BBISBIICH
€IMHUYHbBINA CTaTUCTUYECKU 3HAYMMBbIIT 3 PeKT, 3a-
KJIroyapluiicss B cHUuxXeHuu npoueHta CD4* kie-

TABNULA 2. BIMAHWUE BUOCYPOAKTAHTA R. RUBER IEGM 231 U EFO MOHOALIUNTPErANO3HOW ®PAKLIMM
HA NOKA3ATENX PAHHEIO W MO3HErO AMONTO3A CD4* U CD8* CYBMNONYNALWA T-NMMOOLUTOB B 24-4ACOBBIX

KYNbTYPAX CMNTEHOLIUTOB

TABLE 2. EFFECT OF BIOSURFACTANT R. RUBER IEGM 231 AND ITS MONOACYLTREHALOSE FRACTION ON EARLY
AND LATE APOPTOSIS IN CD4* AND CD8*T LYMPHOCYTE SUBPOPULATIONS IN 24 HOUR CULTURES

PaHHuI anonTo3s, %
dkcnepuMeHTanbHas Early apoptosis, %
rpynna CcD4* CcD8*
Experimental group
sp st sp st
KonTpone 7,191,11 29,1443 46 7,5541,22 35,43+4,49*
Control
MAT 7,78+0,97 33,04+4,16 7,94+0,99 27,12+5,73
g;: 9,21+1,42 35,55+5,27 7,63+1,44 40,67+5,35
MosgHun anonTos, %
3KcnepumeHTaanaﬂ Late apoptosis‘ %
rpynna CcD4* cDhs*
Experimental group
sp st sp st
KonTpone 14,85+2,61 37,85+5,96" 25,07+6,33 36,48+7,17
Control
MAT 21,72+3,86 24,74+1,26* 34,39+4,73 37,54+3,00
g;g 19,99+4,30 25,78+3,29 27,7416,12 33,1046,25

Mpumeyanune. MAT — MoHoauunTperano3sa; b/c — 6uocypdakTaHT; Sp — cnoHTaHHble Npo6bl, st — cTuMynupoBaHHbie KoHA
npo6kl. * — p < 0,05 k KOHTponto, # — p < 0,05 K CNOHTAHHbLIM KynkTypam, n = 8.

Note. MAT, monoacyltrehalose; B/s, biosurfactant; sp, spontaneous cultures; st, ConA stimulated cultures.*, p < 0.05 to control;
# p < 0.05to spontaneous cultures, n = 8.
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TABJULA 3. BMUAHWUE BUOCYPOAKTAHTA R. RUBER IEGM 231 1 EFO MOHOALIUNTPErANO3HOWU ®PAKLIUM
HA KONMMYECTBO AOK U BbIPAXXEHHOCTb PEAKLIUW I'3T MPU KYPCOBOM NMEPOPAJIbHOM BBEEHUU

TABLE 3. EFFECT OF BIOSURFACTANT R. RUBER IEGM 231 AND ITS MONOACYLTREHALOSE FRACTION ON NUMBER
OF PLAQUE FORMING CELL AND DTH REACTION WITH A COURSE OF ORAL ADMINISTRATION

SKcnep:lm:l:';aanaﬂ ACK Log AOK/mMnH Log AOK/opr 3T, %
py Nucleated cells Log PFC/miIn Log PFC/spleen DTH, %
Experimental group
Kourponk 376,00436,44 2,800,08 5,360,07 12,9843,77
Control
MAT 203,33+15,26* 2,58+0,12 4,88+0,11* 4,10+1,10*
g;: 343,50+41,85 3,00+0,07 5,52+0,08 14,88+0,83

Mpumeyanune. MAT — moHoauunTperanosa; b/c — 6uocypdakraHT. * — p < 0,05 kK KOHTpoOnto, N = 7.

Note. MAT, monoacyltrehalose; B/s, biosurfactant. *, p < 0.05 to control, n =7.

TOK B COCTOSTHUU TTO3IHETO arlorTo3a B CTUMYJIMPO-
BaHHbIX KOHA KyJbTypax y MbllIei, MOJydaBIIUX
MAT. CraTucTuyecku HeIOCTOBepHasli TeHICHLIUS
K YTHETEHHUIO TaHHOTO MapaMeTpa IIPOCIesKUBajach
B TpYIIIE >KWMBOTHBIX, ITOJyJ4aBIINX OMocypdak-
TaHT. Mi3MeHeHull TMHAMUKU paHHETO M II03IHe-
ro anonto3a CDS8*T-m1uMdOIMTOB B CIIOHTaAaHHBIX
n KoHA-MHIYyIUPOBAHHBIX KYJBTYpPaX y MEIIICH,
Kak noaydaBmux MAT, Tak u HeppaKLIMOHUPOBAH-
HBI OMOCcyp(daKTaHT, 3aperMCTPUPOBAHO HE OBLIO
(Tabn. 2).

YcTaHOBJIEHO, UTO B YCJIOBUSIX KYpPCOBOrO BBelIE-
HMSI MOHOLIMAJITperajo3Hasi hpakiims OpuBoanIa K
CHIDKCHUIO KOJIMYECTBa SIAPOCONEPKAIINX KIIETOK
(A1CK) B cene3eHke M, KaK CIEJICTBUE, K YTHETECHUIO
abcomoTHoro yucia AOK, a Takxke momasiisijia Bbl-
paxkeHHocTb peakuuu ['3T, B To BpeMs Kak Hedpak-
OUOHUPOBAHHBIN OMOCYp(haKTaHT CTaTUCTUAYECCKU
3HAYMMOTO BJIMSHHUS Ha TaHHBIC TMOKa3aTeaud He
okasbiBan (Tabiy. 3). AHaJOTMYHBIC MO HampaBJIEH-
HoCTU 2(hdeKThl ObLIU 3a(UKCHUPOBAHbI MPU aHa-
Ju3e BJAMSHUS MOHOUMAaNTperajo3Hou Q@pakuuu
Ha guHamMuKy PXIIT. Kak BugHO M3 puCyHKa 2, B
rpyIire Mbiei, moaydaBiiux MAT, ObIJIO BBISIBJIEHO
CTaTUCTUYECKU NJOCTOBEPHOE CHUKEHUE PA3HUIILI B
KJIETOYHOCTU MEXKIYy PerMoHapHbIM U OTIaJeHHBIM
JAuM@daTriecKuM y3J0M MO CPaBHEHUIO C XKUBOTHBI-
MU KOHTPOJBHOU TPYIIIEL.

ObcyxaeHve

Takum o6pa3zoM, mepopajibHOe BBeJIEHUE MOHO-
auuaTperago3Hoi pakiuu Rhodococcus — duocyp-
dhakTaHTa MIPUBOIUT K TTOJABIEHUIO (PyHKITMOHATb-
HOI aKTUBHOCTHU CIUICHOIIUTOB, aHAJIOTUYHOE TOMY,
4TO paHee OBLIO MOKa3aHO I BHYTPUMBIIIICUHOTO
¥ BHYTpUOpPIOIIMHHOTO myTeit BBeaeHus [10]. Dror
GdaKT CBUIETEIbCTBYET O HE3aBUCUMOCTU OUO-
joruyeckoro aeiicteusi MAT oT myTu BBeIeHUS B

opranusMm. Kak ycTaHOBJIEHO B HacCToOsIeil pabo-
Te, MOHoaluATperago3Hast dpakuuss Rhodococcus-
ouocyp(pakTaHTa He OKa3blBajla aloNTOTeHHOIro
IEUCTBUSI M Jaxke, HAIIPOTUB, CHIDKAlla YpPOBEHB
anonrto3a CD4" u CD8*T-nuMpoLuToB, Kak He-
MOCPEACTBEHHO TOCJIE BBIBEICHUSI KMBOTHBIX W3
9KCIEepUMEHTa, TaK M Tocjie 24 4 KyJIbTUBUPOBa-
Hus. CremoBaTeNbHO, arloNTO3 HE SIBIISIETCST Of-
HMM M3 BO3MOXHBIX MEXaHU3MOB pealr3alluu
WUMMYHOCYIIPECCUU, WHIYLHUPOBAHHON  KOMIIO-
HeHTaMu Rhodococcus-ouocypdakranta. Ilpen-
MOJIOXKUTEIbHO, CHIDKCHHE aloONTOTUYECKON TH-
oenmu T-1uM@POLIUTOB CBSI3aHO C YBEJIMYEHUEM
9KCIpeccun OeJIKOB-UWHTUOUTOPOB aronTo3a 3a
cyer aktuBauuu NF-xB, akchnopeccusi koToporo
BO3pacTaeT IIPU B3aMMOACHCTBUU TJIIMKOJIUIINIOB C
JIEKTUHOBBIMU peuienTopamu C-tuma [11]. B To ke
BpeMsi, OIMpasiCb Ha JaHHbIe MccenoBaHus [8] o
BIAUSIHUM CO(MOPOJUIUIOB Ha IUdGEepeHLINPOBKY
MakpodaroB ¢ MNPOBOCIAJIUTEIBHBIX Ha CYIIpec-
COpHBbIE, MOXHO MPeaIojaoXuTb, uytTo MAT Takxke
MOXET CITOCOOCTBOBATh MOJISIpU3AIMU Makpoda-
roB B cTOpoHy M2-¢deHoTuna. PaHnee HamMu OBLIO
MOKa3aHO, YTO IIPU BHYTPUMEBIIICYHOM U BHYTPHU-
OpIOLIMHHOM croco0ax BBeASHUSI MOHOALMJITpe-
rajno3Hast dpakuus Rhodococcus-omocypdakranra
MOAyJIMpoBajia psii MoKazaTesJell BPOXISHHOro W
amalITUBHOTO MMMYHUTETA, B YaCTHOCTU CHIKAJIa
KOJIMUYECTBO aHTUTEI000pa3yIOIINX KJIETOK, yTHeTa-
nma mpoaykmuto IL-1B, TNFa, IFNy [2, 10] u ctu-
mynupoBana cekpeuuto IL-10 [10]. Maxkpodaru,
NoJIIpU3UpPOBaHHBIE B M2-(eHOTHUTIT, TPOAYLIUPYIOT
IL-10, xoTOpHKIil, B CBOIO OUepeab, MUHIMOUpPYET ce-
kpeuuio Th1-IUTOKMHOB, YTO cMemaeT AuddepeH-
uupoBky T-numdouunToB B ctopoHy Th2-kneTok.
Panee Hamu OBLJIO TTOKa3aHO, YTO Ha (OHE OJI-
HOKPATHOTO BHYTPUOPIOIIMHHOTO W BHYTPUMBI-
meyHoro BBeaeHust MAT HabGmiomasoch yrHeTeHUe
aHntutesoreHesa [3]. JaHHbill (heHOMEH HallleJ CBOe
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MOATBEPXKACHNE W TIPU KypCOBOM ITepOpaIbHOM
BBEICHUM, TIPU 3TOM CHIDKeHHe KoiaudectBa AOK
3aBUCEJI0O OT CHIMXKEHMSI KJIETOYHOCTU CEJIC3€HKMU,
a He OT HEIOCPEACTBEHHOIO YrHEeTeHUs (DYHKIIM-
OHAJIbHOW aKTWBHOCTH JUMQOIMTOB. AHaJIOTWY-
HBbIM 00pa3oM HabJII0AaI0Ch CHMKEHUE KIIETOYHO-
CTU PErMOHAPHOTO JUM(PAaTUIECKOro y3jia Ha (oHe
BBEICHUS B CTOITY aJUIOTCHHBIX CIJICHOIUTOB ITpU
PXTIT, yTo nonrBepxnaeT HaIUYMe UMMYHOCYTIpec-
copHoOro agdeKkra y JOMUHUPYIOLIEr0 KOMITOHEHTAa
Rhodococcus-6mocypdakraHra.

3aknoyeHne

IMTonmyyeHHbIE pe3yabTaThl CBUIETEIBCTBYIOT O
TOM, 4YTO MOHOAIWJITperajgo3Has ¢paxkuusi Ouo-
cypdakranta Rhodococcus ruber UDI'M 231 oka-
3bIBa€T YTHETAlolllee BIUSIHUE Ha aJalTUBHBIN
MMMYHUTET KaK MPpU OJTHOKPATHOM, TaK U MpPHU Kyp-
COBOM TEPOPAIIBHOM BBEACHUW. BBISIBIIEHHBIE MM-
MYHOPETYJISITOPHbIE CBOMCTBA YIVIEBOAHOU (hpaknu
Rhodococcus-6uocypdaktaHTa MOTYT OBITh UCTIONb-
30BaHbl U1 pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX
CPEJNCTB.
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BOCHNAJIEHUE U TNCOPUAS:
MMMYHOMNATOJIOTMYECKUE XAPAKTEPUCTUKU
N YCNEXU TEPAINUN

Mepuem Pabua 3axsu Aut RKazu, Hecpun Pemiia, Cuxeme Oyasm,

Poccuiickuii
UMMYHOA0SUMECKULL HCYPHAN

2026, T. 29, Ne 2, cmp. 363-372

Typusa 3axa3u

Yuueepcumem ncuananru Jluadeca é Cudu-benv-Adbbece, Cudu-beav-Abbec, Anxcup

Pesome. [1Icopras — 3To XpOHNYECKOE CUCTEMHOE BOCTIAJIMTESIFHOE 3a00JIeBaHMe, TTOpaskaloliee IIpenumMy-
IIECTBEHHO KOXY M XapaKTepu3yloleecss U30bITOUHOM Mposindepalireit KepaTUHOLMTOB U MHMUIBTpaleit
T-numponmTos. JaHHoe MyabTU(HAKTOPUAILHOE COCTOSIHUE pa3BUBACTCS BCJEICTBUE CIOXKHOTO B3aMO-
IEeHCTBUS TeHeTUICCKUX, PKOJIOTMUCCKNX 1 UMMYHHBIX (paKTOpPOB. B TaHHOM peTpOCHIEeKTUBHOM HCCIIEIO-
BaHWU MPOAHATU3UPOBAaHBI AeMorpadudeckre, KIMHUYECKUEe U TepareBTudeckue npoduau 136 naureHToB
C TICOPUA30M, TOCTIMTAIM3MPOBAHHBIX B OTACACHUS BHYTPEHHUX O0JIe3HE! U J1epMaToJIOTUU YHUBEPCUTET-
CKOTI'0 TOCIIMTAIbHOTO 1IeHTpa Cuan-benb-Addec (3amagubiii Asokup). Koropra mokasaia coagaHCHpOBaH-
Hoe pacripeaeneHue 1o noiay (50,7% myxunH, 49,3% >KeHIUMH) cO cpeaHuM Bo3dpacTtoM 51,28+14,19 roaa.
Hawuboiee pacripoctpaHeHHBIMM (hopMaMu ObLIN dpuTpoaepmudeckas (45,8%), ByabrapHas (32,2%) u 1y-
crynesHas (19,2%). OcHOBHbIE METObI JIEUEHUSI BKIIIOYAIU KOPTUKOCTEpOUIbl (45,6%), MeCTHbIE KPEMbI
¥ 3MOJICHTHI (27,2%) v umMmyHoaenpeccanTol (25%). JlabopaTopHbIe TaHHbBIC BbISIBUIN MTOBBILLIEHHBIA YPO-
BeHb C-peaktuBHoro o6enka (CPB) u ckopoctu ocenanus sputpouuntoB (COD), 4yTo oTpaxkaeT XpOHUYE-
CKO€ CHCTEMHOE BocHajicHHe. Y MallMeHTOB ¢ BEICOKUM ypoBHeM COD Takke HaOIIOMAINCh TTOBBIIICHHBIC
noKazaTeJIn TJIIOKO3bl KPOBU, apTepUaTbHOTO aBJICHUsI, TPUTJIMILIEPUIOB 1 OOIIIEro XOoJecTepruHa. DTH pe-
3yJIbTaThl MOAYEPKMUBAIOT CUCTEMHBIN XapaKTep Mcopuasa U BaXKHOCTh U3YYEHUSI €T0 MOJIEKYJISIPHBIX U M-
MYHOJIOTUYECKUX MeXaHN3MOB. OHHU TaKKe TIOATBEPXKAAIOT HEOOXOIMMOCTh KOMIUICKCHOTO Y IEPCOHATU3U -
POBAHHOTO TTOJX0/a K BEJASHUIO TTallMEHTOB, OCOOEHHO MPY HAJTWUYMW COMYTCTBYIONINX 3a00JIeBaHW, TAKMX
KaK CepJeUHO-COCYIMCTAsT MaTOJIOTUSI.

Karouessie crosa: ncopuas, cucmemnoe eocnanetnue, C-peakmueéHuiii 610K, CKOPOCHb 0Ce0AHUs IPUMPOUUMOE, MEMAaboAuecKul
cuHopom, Aaxcup
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INFLAMMATION AND PSORIASIS: IMMUNOPATHOLOGICAL
CHARACTERISTICS AND THERAPEUTIC ADVANCES

Meriem Rabia Zahzeh Ait Kaci, Nesrine Remla, Siheme Ouali,
Touria Zahzeh
Dijillali Liabes University of Sidi Bel Abbes, Sidi Bel Abbes, Algeria

Abstract. Psoriasis is a chronic systemic inflammatory disease primarily affecting the skin, characterized by
excessive keratinocyte proliferation and T lymphocyte infiltration. This multifactorial condition results from
complex interactions between genetic, environmental, and immune factors. This retrospective study analysed
the demographic, clinical, and therapeutic profiles of 136 psoriasis patients admitted to the Internal Medicine
and Dermatology departments of the University Hospital Centre of Sidi Bel Abb s (Western Algeria). The
cohort showed a balanced sex distribution (50.7% male, 49.3% female) with a mean age of 51.28+14.19 years.
The most prevalent forms were erythrodermic (45.8%), vulgaris (32.2%), and pustular (19.2%). The main
treatments included corticosteroids (45.6%), topical creams and emollients (27.2%), and immunosuppressants
(25%). Laboratory findings revealed elevated C-reactive protein (CRP) and erythrocyte sedimentation rate
(ESR), reflecting chronic systemic inflammation. Patients with high ESR levels also exhibited increased blood
glucose, blood pressure, triglycerides, and total cholesterol. These findings reinforce the systemic nature of
psoriasis and highlight the importance of investigating its molecular and immunological mechanisms. They
also support the need for comprehensive and personalized management, especially in the context of associated

comorbidities such as cardiovascular disease.

Keywords: psoriasis, systemic inflammation, C-reactive protein, erythrocyte sedimentation rate, metabolic syndrome, Algeria

Introduction

Psoriasis is a common chronic, immune-mediated
inflammatory skin disorder that occurs worldwide
and can present at any age [12] and characterized
by hyperproliferation and abnormal differentiation
of keratinocytes [19]. This papulosquamous skin
disease is recognized as a significant burden for
individuals and society. Clinically, it manifests as well-
demarcated, erythematous plaques with silvery scales,
typically affecting the extensor surfaces of the body,
scalp, and nails, although it can also appear on other
body surfaces [25].

Although psoriasis affects both sexes equally, it
has been established that it tends to appear earlier
in females patients with a family history are also
at a higher risk of developing this condition [27].
psoriasis affects approximately 2-3,5% of the global
population [6, 26] with varying prevalence across
different ethnic groups and geographical regions.
Recent epidemiological studies have shown:

— Global distribution: higher prevalence in
North America (3%) and Europe (2.8%) compared to
Asia (0.5-1%) and Africa (0.1-1%) [3].

— Age of onset: bimodal distribution between
peaks at 20-30 years and 50-60 years [25].

— Gender distribution: generally equal between
males and females, with slight variations depending
on specific subtypes [1].

—  Genetic predisposition: a 10-fold increased
risk in first-degree relatives of affected individuals [28].
Psoriasis is a skin condition that is primarily
influenced by genetic predisposition and aging.
However, several environmental risk factors, such as
trauma, infections and certain medications. There
are multiple clinical types of psoriasis, with psoriasis
vulgaris, also known as plaque psoriasis, being the
most common form (80-90% of cases), typically
located on the scalp, trunk, buttocks and extensor
surfaces [16]. Clinically, it is characterized by well-
defined, erythematous plaques with silvery scales.
Other formsofpsoriasis, including inverse psoriasis,
pustular psoriasis, guttate psoriasis, erythrodermic
psoriasis, and annular psoriasis are less common [29].
Guttate psoriasis, causes an acute onset of small,
drop-shaped lesions, often triggered by streptococcal
infections. It is more common in children and young
adults. Inverse psoriasis, or flexural psoriasis affects
intertriginous areas and is characterized by thin,
smooth, erythematous patches without scaling. It
is associated with increased Candida colonization.
pustular psoriasis, characterized by sterile pustules
on an erythematous base can be either localized
(palmoplantar) or generalized (von Zumbusch type).
It may present with systemic symptoms and com-
plications. Finally, Erythrodermic psoriasis, rare but
severe form affecting > 90% of body surface area, is
associated with a risk of thermoregulatory dysfunction
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and fluid/electrolyte imbalances. Medical emergency
requiring prompt intervention [6].

The measurement of erythrocyte sedimentation
rate (ESR) detects inflammation during psoriasis.
Indeed, this chronic condition causes a systemic
inflammatory response that which is reflected by
higher ESR levels compared to normal values [4].
Furthermore, the measurement of C-reactive protein
(CRP), an essential inflammatory biomarker among
the proteins of the acute phase of inflammation,
increases significantly in response to inflammation or
infection. It can also be used to the effectiveness of the
administered treatment [21].

This study aimed to analyze inflammatory markers
(ESR and CRP) and their association with clinical
and biological features of psoriasis. The objectives
were to describe psoriasis subtypes in an Algerian
cohort, to assess the relationship between systemic
inflammation and metabolic comorbidities, and to
evaluate therapeutic implications.

Materials and methods

Cohort

Atotal of 136 patients with psoriasis (67 men and 69
women, mean age 51.28+14.19 years) were included
in this retrospective, descriptive, and analytical study
conducted in the internal medicine and dermatology
departments at Sidi Bel Abb s University Hospital in
Western Algeria. All patients with psoriasis admitted
to these departments and seeking consultation were
eligible to participate in the survey.

Variables examined

Demographic information, including sex and age,
along with clinical data such as treatment, metabolic
syndrome, and diagnosis, were collected. Biological
parameters (blood glucose, blood pressure, complete
blood count, liver function tests, and lipid profile)
were analyzed. Additionally, inflammatory markers,
including ESR and CRP, were also examined.

Methods employed

The tools used for data collection included data
collection media such as medical reports and analysis
reports. participants’ consent was obtained through
their signatures. This study received approval from the
local institutional ethics committee (approval number
26, April 14, 2025).

Statistical analysis

The characteristics of the patients were presented
as means with standard deviations for continuous
variables and as frequencies with percentages for
categorical variables. Descriptive analyses were
conducted using means * standard deviations for
continuous data and frequencies (%) for categorical
data. For group comparisons, continuous variables
were evaluated using the independent samples t-test,
while categorical variables were analyzed using
pearson’s chi-square test (x2). Data processing and

statistical analyses were performed using SpSS version
22.0 (IBM Corp., Chicago, IL, released in August
2013), with a significance level set at p < 0.05.

Results

Table 1 provides an overview of the demographic,
diagnostic, and therapeutic characteristics of 136
psoriasis patients included in the study.

Demographic characteristics

The sex distribution among the patientsisbalanced,
with 67 males (50.7%) and 69 females (49.3%).

Diagnostic distribution

The types of psoriasis diagnosed are as follows:

—  Erythrodermic psoriasis: the most prevalent
type, affecting 62 patients (45.8%).

— Vulgar psoriasis: observed in 44 patients
(32.2%).

— Pustular psoriasis:
(19.2%).

— Guttate psoriasis: the least common, affec-
ting only 4 patients (2.8%).

Treatment modalities

The treatments administered to the patients are
varied and include:

—  Corticosteroids: the most commonly used
treatment, prescribed to 62 patients (45.6%).

—  Creams and emollients: used by 37 patients
(27.2%).

—  Immunosuppressants: administered to 34 pa-
tients (25%).

—  Local antiseptics: used by 15 patients (11%).

— Antibiotics: prescribed to 16 patients (11.8%).

— Antihistamines: given to 18 patients (13.2%).

—  Supplements/vitamins (7 patients, 5.1%).

found in 26 patients

TABLE 1. CHARACTERISTICS OF PSORIASIS PATIENTS

e Psoriasis
Charachteristics n=136
Sex
Male 67 (50.7%)
Female 69 (49.3%)
Diagnostic

62 (45.8%)

26 (19.2%)

44 (32.2%)
4 (2.8%)

Erythrodermic psoriasis
Pustular psoriasis
Vulgar psoriasis
Guttate psoriasis

Treatment

Cream and emollient 37 (27.2%)

Local antiseptics 15 (11%)
Supplements/vitamins 7 (5.1%)
Immunosuppressants 34 (25%)
Antibiotics 16 (11.8%)
Antihistamines 18 (13.2%)
Corticoids 62 (45.6%)
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Table 2 presents the biological parameters of the
psoriasis patients, highlighting key metrics along with
their mean values, standard deviations (SD), and
significance levels (p values).

Age

The mean age of the patients is 51.28+14.19 years,
with a p value of 0.651, indicating no significant
difference in age among the studied groups.

Blood glucose

The mean blood glucose level is 2.16+8.36 g/L,
with a highly significant p value of 0.000. This suggests
that blood glucose levels are notably altered in this
population.

Blood pressure

Systolic blood pressure: The mean systolic pres-
sure is 14.71+2.27 mmHg, with a p value of 0.000,
indicating a significant elevation in systolic blood
pressure among the patients.

Diastolic blood pressure: The mean diastolic
pressure is 8.79+1.34 mmHg, with a p value of 0.252,
suggesting no significant difference in diastolic blood
pressure.

TABLE 2. BIOLOGICAL PARAMETERS OF PSORIASIS
PATIENTS

Parameters Mean = SD p value
Age 51.28+14.19 0.651
Blood glucose (g/L) 2.16+8.36 0.000

Blood pressure
Systolic 14.711£2.27 0.000
Diastolic 8.79+1.34 0.252
Haemogram
Hb (g/dL) 13.16+1.04 0.699
(Lf(;;'/‘r‘:]‘?]’ﬁ‘;s 10.01+4.39 0.167
GR (108/mm?) 5.12+1.50 0.059
PLAQ (10%/mm?) 317.24+113.82 0.077
Liver profile
ALT (UI/L) 29.07+21.04 0.017
AST (UIL) 26.39+22.48 0.512
Inflammatory markers
CRP (mg/L) 36.37+39.09 0.033
ESR (mm) 38.17+£13.27 0.040
Lipid profile
LDL (g/L) 1.18+0.57 0.126
HDL (g/L) 0.58+0.26 0.352
Triglycerides (g/L) 1.85+0.78 0.000
Cholesterol (g/L) 2.26+0.80 0.027

Haemogram

—  The mean hemoglobin level is 13.16+1.04 g/dL
(p = 0.699), indicating no significant abnormalities.

— The mean leukocyte count is 10.01%+4.39
(103/mm?) (p = 0.167), showing no significant varia-
tion.

— The mean erythrocyte count is 5.12%+1.50
(10°/mm?), with a p value of 0.059, suggesting a trend
toward significance but not reaching conventional
thresholds.

— The mean platelet count is 317.24+113.82
(103/mm?), with a p value of 0.077, indicating a
potential but not statistically significant trend.

Liver profile

— Alanine aminotransferase (ALT): mean
level is 29.07+£21.04 UI/L (p = 0.017), indicating a
significant elevation which may suggest liver invol-
vement or dysfunction.

— Aspartate aminotransferase (AST): mean
level is 26.39+22.48 UI/L (p = 0.512), showing no
significant change.

Inflammatory markers

— CRP: the mean CRP level is significantly
elevated at 36.37+39.09 mg/L (p = 0.033), reflecting
chronic inflammation.

— ESR: the mean ESR is also significantly
elevated at 38.17x13.27 mm/h (p = 0.040), further
supporting the presence of systemic inflammation.

Lipid profile

—  Low-density lipoprotein (LDL): mean level
is 1.18+0.57 g/L (p = 0.126), indicating no significant
abnormality.

— High-density lipoprotein (HDL): mean
level is 0.584+0.26 g/L (p = 0.352), also showing no
significant difference.

—  Triglycerides: the mean triglyceride level is
significantly elevated at 1.85+0.78 g/L (p = 0.000),
suggesting dyslipidemia commonly associated with
psoriasis.

—  Cholesterol: the mean cholesterol level is
significantly elevated at 2.26+0.80 g/L (p = 0.027),
indicating potential cardiovascular risk factors in this
population.

Table 3 presents a comparative analysis of various
parameters accorrding to ESR status in psoriasis
patients, distinguishing between those with normal
and accelerated ESR. The parameters evaluated
include sex distribution, types of psoriasis, treatment
modalities, metabolic syndrome prevalence, and CRP
levels.

Sex distribution

Among patients with normal ESR, 29 females
(43.28%) and 42 males (60.87%) were reported. In
contrast, the accelerated ESR group included 38
females (56.72%) and 27 males (39.13%). The p value
of 0.020 indicates a statistically significant difference
in sex distribution, suggesting that females are more
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likely to present with an accelerated ESR compared
to males.

Types of psoriasis

The distribution of psoriasis types according to
ESR status is as follows:

—  Erythrodermic psoriasis: 28 patients (45.2%)
with normal ESR and 34 patients (54.8%) with
accelerated ESR (p = 0.334).

—  Pustular psoriasis: 15 patients (21.2%) with
normal ESR compared to 11 patients (10.1%) with
accelerated ESR (p = 0.442).

—  Vulgar psoriasis: 18 patients (35.7%) with
normal ESR versus 26 patients (39%) with accelerated
ESR (p = 0.433).

— Guttate psoriasis: 3 patients (5.3%) with
normal ESR compared to 1 patient (1.5%) with
accelerated ESR (p = 0.405).

None of the psoriasis types showed significant
differences with respect to ESR status, indicating that
the type of psoriasis does not strongly correlate with
inflammatory activity as measured by ESR.

Treatment modalities

The treatments administered were assessed as
follows:

—  Immunosuppressants: administered to 15 pa-
tients (23.1%) in the normal ESR group and 8 patients
(14.8%) in the accelerated ESR group (p = 0.256).

—  Creams and emollients: used by 11 patients
(16.9%) in the normal ESR group compared to 12

patients (22.2%) in the accelerated ESR group
(p =0.466).

— Local antiseptics: reported by 4 patients
(6.2%) in the normal ESR and 1 patient (1.9%) with
accelerated ESR (p = 0.244).

Other treatments, such as supplements, vitamins,
antibiotics, antihistamines, and corticosteroids also
showed no significant differences between the groups.
Overall, treatment modalities did not significantly
differ according to ESR status, suggesting that
treatment choices may be consistent regardless of the
inflammatory activity indicated by ESR.

Metabolic syndrome

The prevalence of metabolic syndrome was
recorded as 32 patients (49.2%) in the normal ESR
group versus 16 patients (29.6%) in the accelerated
group, yielding a p value of 0.300, indicating no
significant association between metabolic syndrome
and ESR status.

C-reactive protein levels

Positive CRP results were observed in 38 patients
(58.5%) with normal ESR versus 37 patients
(68.6%) with accelerated ESR, resulting in a p value
of 0.387, indicating no significant difference between
the groups.

Table 4 presents a comparative analysis of various
clinical and biological parameters in psoriasis patients,
classified according to their ESR status (normal vs.
accelerated).

TABLE 3. DATA BASED ON ESR STATUS IN PSORIASIS PATIENTS

Parameters ESR normal ESR accelerated p value
Female 29 (43.28%) 38 (56.72%)
Sexe 0.020
Male 42 (60.87%) 27 (39.13%)
Types
Erythrodermic psoriasis 28 (45.2%) 34 (54.8%) 0.334
Pustular psoriasis 15 (21.2%) 11 (10.1%) 0.442
Vulgar psoriasis 18 (35.7%) 26 (39%) 0.433
Guttate psoriasis 3 (5.3%) 1(1.5%) 0.405
Treatment
Immunosuppressants 15 (23.1%) 8 (14.8%) 0.256
Cream and emollient 11 (16.9%) 12 (22.2%) 0.466
Local antiseptics 4 (6.2%) 1(1.9%) 0.244
Supplements/vitamins 2 (3.1%) 1(1.9%) 0.671
Antibiotics 4 (6.2%) 3 (5.6%) 0.890
Antihistamines 5(7.7%) 6 (11.1%) 0.521
Corticoids 26 (40%) 29 (53.7%) 0.135
Metabolic syndrome 32 (49.2%) 16 (29.6%) 0.300
CRP

Positive 38 (58.5%) 37 (68.6%) 0.387
Negative 26 (40%) 17 (31.5%)
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Demographic and metabolic parameters

Age:thereisnosignificant difference in age between
patients with normal ESR (47.30£15.28 years) and
those with accelerated ESR (48.08+16.83 years),
suggesting that ESR variations are not influenced by
age in this cohort.

Blood glucose: patients with elevated ESR
exhibit significantly higher blood glucose Ilevels
(3.39+14.04 g/L) compared to those with normal
ESR (1.04+0.46 g/L).

Cardiovascular parameters

Bloodpressure:bothsystolic (14.36£3.66 mmHgvs.
12.924+2.56 mmHg) and diastolic (8.02+1.50 mmHg
vs. 7.51+1.33 mmHg) blood pressure values are higher
in the accelerated ESR group.

Hematological profile

Hemoglobin (Hb) levels: comparable in both
groups (13.44+1.53 g/dL vs. 13.47£1.55 g/dL).

Leukocyte count: higher in the accelerated ESR
group (10.18%£5.28 x 10°/mm?) compared to the
normal ESR group (8.96+4.51 x 103/mm?).

Red blood cell count (GR): slightly lower in the
accelerated ESR group (4.81£1.74 x 10/mm?®) than
in the normal ESR group (5.02%1.47 x 105/mm?).

TABLE 4. CHARACTIRISTICS OF PSORIASIS PATIENTS

ACCORDING TO ESR STATUS
Mean * SD

Parameters ESR normal accslz:qated
Age 47.30£15.28 48.08+16.83
Blood glucose (g/L) 1.04+0.46 3.39+14.04

Blood pressure
Systolic 12.92+2.56 14.36+3.66
Diastolic 7.51+£1.33 8.02+1.50
Haemogram

Hb (g/dL) 13.44+1.53 13.47+1.55
Leukocytes (103/mm?3) 8.96+4.51 10.18+5.28
GR (108/mm?) 5.02+1.47 4.81+1.74

298.75x111.11

Liver profile

PLAQ (10%/mm?) 317.70£121.53

ALT (UI/L) 23.614£24.31 30.44+22.17
AST (UI/L) 21.54+14.55 31.03+28.54
Lipid profile
LDL (g/L) 1.21+0.30 1.09+0.43
HDL (g/L) 0.57+0.40 0.57+0.39
Triglycerides (g/L) 1.49+0.43 1.71+0.68

Cholesterol (g/L) 1.73+0.33 1.82+0.81
Inflammatory profile
CRP (mg/L) | 16.56+29.22 32.68+47.98

Platelet count (pLAQ): Slightly increased in the
accelerated ESR group (317.70£121.53 x 103/mm?3) vs.
the normal ESR group (298.75+111.11 x 103/mm?).

Liver enzyme levels

Alanine aminotransferase (TGp) and aspartate
aminotransferase (TGO): higher levels of TGp
(30.44+22.17 UI/L vs. 23.61+24.31 UI/L) and TGO
(31.03£28.54 UI/L vs. 21.54%14.55 UI/L) in the
accelerated ESR group.

Lipid profile

LDL (low-density lipoprotein): patients with
accelerated ESR have slightly lower LDL levels
(1.09%+0.43 g/L) compared to those with normal ESR
(1.21+0.30 g/L).

HDL (high-density lipoprotein): similar levels
(0.57 g/L).

Triglycerides and total cholesterol: higher tri-
glyceride levels (1.71+£0.68 g/L vs. 1.49+0.43 g/L)
and total cholesterol levels (1.82%+0.81 g/L wvs.
1.73+0.33 g/L) in the accelerated ESR group.

Inflammatory markers

CRP: patients with accelerated ESR exhibit
markedly higher CRP levels (32.68+47.98 mg/L)

compared to those with  normal ESR
(16.56+29.22 mg/L).
Discussion

The results provide valuable insights into
the demographic, diagnostic, and therapeutic

characteristics of patients with psoriasis. The balanced
sex distribution (50.7% male and 49.3% female) in
this cohort aligns with recent studies suggesting that
psoriasis affects both sexes similarly, however some
publications report a slight male predominance in
more severe cases [2, 18] This findings highlights
the necessity for a gender-sensitive approach in the
management of psoriasis.

An analysis of ESR revealed significant sex-based
differences. The accelerated ESR group comprised
56.71% females compared to 39.13% males, whereas
the normal ESR group included 43.28% females
and 60.87% males (p = 0.020). These fidings suggest
that women are more likely to exhibit elevated ESR,
possibly due to hormonal influences on immune
response [20].

In terms of diagnostic distribution, erythrodermic
psoriasis is the most prevalent form, affecting
45.8% of patients. This finding aligns with larger
studies where erythrodermic and vulgaris forms are
frequently reported as the most common [7, 10].
The high prevalence of patients with erythrodermic
psoriasis highlights the importance of recognizing
this severe form of the disease, which can lead to
considerable morbidity and underscores the need for
early recognition and prompt intervention due to its
potential complications. The distribution of psoriasis
types did not show significant differences concerning
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ESR status, as indicated by comparable frequencies
of erythrodermic, pustular, vulgar, and guttate
psoriasis between the two groups (p > 0.05). This
finding suggests that psoriasis type does not strongly
correlate with inflammatory activity measured by
ESR. Research indicates that while different forms of
psoriasis may present distinct clinical features, they
may share underlying inflammatory pathways that do
not necessarily reflect variations in ESR levels [9].

The treatment modalities employed reflect a diverse
and individualized approach to psoriasis management,
with corticosteroids being the most commonly
prescribed treatment (45.6%). This aligns with current
clinical guidelines advocating topical corticosteroids
as first-line therapy for localized psoriasis [23].
Furthermore, the use of immunosuppressants in 25%
of patients highlits the need for systemic therapies for
more severe or refractory cases, corroborating other
studies that emphasize the importance of systemic
treatments for improved disease control [14].

The diversity of treatments — ranging from creams
and emollients to antibiotics and antihistamines —
reflects the multifaceted nature of psoriasis
management, which often requires a combination of
therapiesto addressboth skin symptomsand associated
comorbidities. Recent literature underscores the
importance of a comprehensive therapeutic strategy
that extends beyond skin lesions to encompass overall
health and quality of life [10, 18].

Moreover, the low percentage of patients receiving
vitamin supplements (5.1%) may reflect a lack of
patient awareness regarding complementary therapies
that could support skin health and immune function.
Studies suggest that certain vitamins and dietary
interventions help manage psoriasis symptoms [7].

No significant difference was observed in treatment
usage based on ESR, suggesting that therapeutic
management is primarly guided by clinical severity
than by systemic inflammation measured by ESR [5].

Biological parameters reveal significant metabolic
and inflammatory alterationsin patients with psoriasis,
undescoring the systemic nature of the disease.
These results are consistent with recent research
illuminating the multifaceted impact of psoriasis on
various physiological systems.

The average age of patients with psoriasis was
51.284+14.19 years (p = 0.651), with no significant
difference between groups. This distribution is in
line with previous studies indicating that psoriasis
affects a wide age range without notable variations in
clinical presentation based on age [17]. Additionally,
patients with accelerated ESR had a comparable
mean age to those with normal ESR (48.084+16.83
years vs. 47.30+15.28 years), suggesting that systemic
inflammation is not influenced by age.

The prevalence of metabolic syndrome was 49.2%
in the normal ESR group compared to 29.6% in the

accelerated ESR group (p = 0.300), indicating no
significant association between metabolic syndrome
and ESR status. This suggests that metabolic disorders
may develop independently of systemic inflammation
levels as measured by ESR. previous research indicates
that psoriasis patients often present with metabolic
syndrome, regardless of their inflammation level,
highight the importance for systematic screening for
metabolic comorbidities in this population [24].

The significantly elevated average blood glucose
level (2.16%8.36 g/L, p = 0.000) suggests a high
prevalence of metabolic disorders, such as insulin
resistance, in patients with psoriasis. This findings
aligns with evidence linking between psoriasis and
an increased risk of metabolic syndrome and type 2
diabetes [17]. Chronic inflammation driven by
cytokines such as TNFa and IL-17 may contribute to
impaired glucose metabolism, Highlighting the need
for systematic screening for metabolic comorbidities
in these patients [31]. This elevation is even more
pronounced in patients with accelerated ESR
(3.39114.04 g/L vs. 1.04+0.46 g/L in the normal ESR
group), reinforcing the link between inflammation
and metabolic dysfunction [11, 15].

The average systolic blood pressure
(14.71£2.27 mmHg, p = 0.000) was significantly
elevated, whereas diastolic pressure (8.79%1.34
mmHg, p = 0.252) Showed no significant difference.
Elevated systolic pressure is a well-documented
cardiovascular risk factor in psoriasis patients, likely
driven by systemic inflammation and endothelial
dysfunction [8, 13]. In the accelerated ESR group,
blood pressure levels were even higher (14.36%£3.66
mmHg systolic; 8.02+1.50 mmHg diastolic) [30].

Thesignificantelevationin ESR (38.17£13.27 mm,
p = 0.040) and CRP (36.37%39.09 mg/L, p = 0.033)
in patients with psoriasis confirms the presence of
systemic inflammation in this cohort [13]. These
inflammatory markers are commonly used to evaluate
disease activity and monitor treatment response. The
simultaneous elevation of ESR and CRP in psoriasis
is consistent with the central role of pro-inflammatory
cytokines, such as TNFo and 1L-17, which induce
persistent activation of the innate and adaptive
immune systems, ultimately leading to systemic
inflammation [30].

Patients with accelerated ESR also exhibited
higher CRP levels (32.68+47.98 mg/L versus
16.56+29.22 mg/L for normal ESR), suggesting a
correlation between inflammatory activation and the
acute phase response of the liver. However, although
the proportion of positive CRP results was higher in
the accelerated ESR group (68.6% vs. 58.5% in the
normal ESR), this difference was not statistically
significant (p = 0.387). This findings indicate that
CRP does not always directly reflect the level of
chronic inflammation measured by ESR, which may
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be attributed to differences in the kinetics of these two
biomarkers. Indeed, CRP is an acute-phase marker
that fluctuates rapidly in response to inflammatory
stimuli, whereas ESR is more influenced by the
sustained production of inflammatory proteins, such
as fibrinogen, and can remain elevated over a longer
period [22].

Findings further highlight the importance of
a comprehensive clinical assessment, as elevated
inflammatory markers such as ESR and CRP are not
only associated with psoriasis severity but also with
systemic comorbidities, including cardiovascular
diseases and metabolic disorders. Furthermore,
increased CRP and ESR levels have been associated
with an increased risk of psychological comorbidities
such as depression, likely due to the impact of systemic
inflammation on the hypothalamic-pituitary-adrenal
axis and neurotransmitters [30].

Hemoglobin levels (13.16+1.04 g/dL) and red
blood cell counts were comparable across groups,
suggestingthe absence ofanemia. However, anincrease
in white blood cell count (10.18+5.28 x 10*°/mm?) and
platelets (317.24+113.82 x 103/mm?®) was observed
in the accelerated ESR group, indicating a more
pronounced inflammatory response [30].

The elevated platelet count may reflect a reactive
thrombocytosis secondary to chronic inflammation,
a phenomenon commonly observed in other
inflammatory diseases [17].

Alanine aminotransferase (ALT) levels were
significantly elevated (29.07+21.04 UI/L, p =0.017),
particularly in patients with accelerated ESR,
suggesting potential hepatic dysfunction. This
may be related to non-alcoholic fatty liver disease
(NAFLD) or metabolic stress — two conditions
frequently observed in patients with psoriasis [11,
15]. In contrast, aspartate aminotransferase (AST)
levels AST levels remained unchanged (26.39+22.48
UI/L, p = 0.512), indicating that liver function is not
universally affected [8].

Significant elevations in triglycerides
(1.85+0.78 g/L, p = 0.000) and total cholesterol
(2.26£0.80g/L, p=0.027) were observed, suggesting a
dyslipidemia commonly associated with psoriasis [18].
Dyslipidemia is a major cardiovascular risk factor,
often linked to chronic inflammation disrupting
lipid metabolism pathways. These results underscore
the importance of regular lipid profile monitoring
in the comprehensive management of patients with
psoriasis [8, 31].
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NMPUMEHEHUE BUODJTYOPECLIEHTHOIO LULTAMMA
YERSINIA PESTIS U MPOTOYHOW LUUTOMETPUU
ANS OLLEHKU GArOLIMTAPHOWU AKTUBHOCTH

NENKOLMUTOB KPOBW B TECTE IN VITRO

Kpasnos A.JL, BynanoBa A.A., KmoeBa C.H., Ro:kesaukos B.A,,
Byroprxosa C.A.

Kpamxkue coobuienus
Short communications

Russian Journal of Immunology /
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2026, Vol. 29, Ne 2, pp. 373-380

DKYH «Poccuiickuii npomugouymubtii uncmumym “Murpo6”» Pocnompebnadzopa, e. Capamos, Poccus

Pe3iome. MaronmrapHast akTUBHOCTh (PA) JIEKOIIMTOB KPOBM TI0 OTHOIICHUIO K Yersinia pestis oTpa-
JKAeT COCTOSIHUE KJIETOYHOIO MPOTUBOYYMHOITO UMMYHUTETA Y JIIO/Iei 1 JJaOOPAaTOPHBIX XKUBOTHBIX. Llenbto
HacTosIIeil paboThl SIBWJIACh OLICHKA CTUMYJMpYIolero agdekra mpoTUBOYYMHOM BakimHaunyu Ha DA
JIEUKOLIMTOB MepudepruiyecKoii KpOBU B TECTE in Vitro ¢ UCIIONb30BaHMEM TMTPOTOYHON IIUTOMETPUN U OUO-
dayopecuenTHoro mramMma Y. pestis EV HUN BT pTurboGFP-B (KM2115), akcnipeccrpyomero 3eJIeHbIi
dayopecuupytommii 6eaok GFP. UccnenoBanu neiikouutsl B 100 MKJT LIEJIbHOM rermapuHU3UPOBAaHHOMN KpO-
BU MBIIIIE, MOPCKUX CBUHOK ¥ JIFOACH, MPUBUTHIX M HE TTPUBUTHIX JKUBOI YyMHOM BakLHOM. Maromurap-
HYIO peaKkIiI0 MOJIEJIMPOBAJIM MyTeM I100aBJeHMsI XKUBBIX KJIeTOK mTamMmma KM2115 B KpoBb, pa3BeAeHHYIO
(GU3NOIIOTUYSCKIM PACTBOPOM, M PE3YJIbTaT YUUTHIBAIM Yepe3 15 MUH METOIOM IIPOTOYHOM IIUTOMETPUH,
ompenessis B TeiiTe TpaHyJIOIMTOB OO0 aKTUBHBIX (DarollMTOB, 00IaTa0IIX NHTEHCUBHOM (hTyopeclicH-
LUEe B 3€JIEHOU 00J1acTH CIeKTpa. AHAJIU3 MPOBOJUIN COMIACHO MPOTOKOJTY, pa3pabOTaHHOMY HAMU paHee
B ONBITaX C YOUTBIM YYMHBIM MUKPOOOM, MedeHbIM KpacureneM DUTLI. I[MTomydeHbl sKcIiepuMeHTATBHBIC
JMaHHbIE, CBUIIETEIbCTBYIOIINE O BO3MOXHOCTU MCIT0JIb30BaHUS OMOMIyOPECIIEHTHOTO 1ITaMMa Y. pestis Iist
obicTporo onpeaeneHuss A rpaHyJI0LUTOB METOIOM IIPOTOYHON LIMTOMETPUU B MUKPOOObeMax LeJbHOMI
KPOBH YeJIOBEKA M KMBOTHBIX 0€3 IJIUTSIBHOTO MIPEABAPUTEIBHOIO OKpAIIMBaHISI MUKPOOa (hIIyopecIupy-
FOIIMM KpacuteneM. JIsT KJIeTOK KPOBU IIPUBUTHIX IIPOTUB YyMBbI JIFOACUH M KMBOTHBIX 3apEeTUCTPUPOBAHBI
MOBBILIEHHbIE 3HAYEHUS (harolMTapHbIX UHAEKCOB, YTO COTJIACyeTCsl C JaHHBIMU O CTUMYJIUPYIOIIEM (-
(ekTe MPOTUBOUYYMHON BaKIIMHALIMM Ha (haronuTapHyro (GYHKIHUIO JeKouToB. 1o mTaHHBIM MPOTOYHOI
OUTOMETPUM, aKTUBHBIC (DATrOIIMTHI KPOBH MBIIIIE KOHTPOJIBbHOU IPYIIBI (hJIyOPECIIIPOBAIN B 3€JICHOI 00-
JIACTU CIIEKTpa MOCjie KOHTAaKTa in Vitro ¢ XXUBbIMU KjeTkamu mrtamma KM 2115 naTteHcuBHee arouton
MOPCKUX CBUHOK W Y€JIOBEKAa, YTO MOTJIO OBITh CBSI3aHO C BUTOBOW OCOOEHHOCTBIO COCTaBa MBIIIMHBIX JICH -
KOLIMTapHBbIX MPOTea3 U, Kak CJIeICTBUE, C MOBBIIIEHHOU aKcTnpeccueit 6enka GFP B 6akTepusix, MOrJIomnieH-
HBIX MBIIIMHBIMM (parouutamu. [IpumMeHeHne 6MoGIYyOpEeCLIEHTHOTO IITaMMa YIIPOILIAeT Mpolieaypy Moje-
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JIMPOBAHMST B3aUMOACHCTBUS KJIETOK MaKpOOpPraHU3Ma ¢ YyMHBIM MUKPOOOM 1 MOCTEAYIOINTYyI0 olleHKy DA
HEUTpo(UI0B B 00pasiiax 1eJbHO Ieprudeprndeckoii KpOBU, UTO MOXKET ObITh UCITOJIb30BAHO JJIsI XapaKTe-
PUCTUKU HATIPSIKEHHOCTHU KJIETOYHOTO TTOCTBAKIIMHATIBHOTO IMIPOTUBOYYMHOTO UMMYHUTETA B TECTE in Vitro.

Karouesnie cnosa: Yersinia pestis, neiikoyumeol Kpogu, pacouyumapHas akmueHoCms, 3e1eHblil payopecyupyrouwsuil 6eaok, npomo4Has
yumomempus, OUeHKAa KAemo4Ho20 UMMYHUMema in vitro

USAGE OF A BIOFLUORESCENT YERSINIA PESTIS STRAIN
AND FLOW CYTOMETRY TO ASSESS PHAGOCYTIC ACTIVITY
OF BLOOD LEUKOCYTES IN AN IN VITRO TEST

Kravtsov A.L., Budanova A.A,, Klyueva S.N., Kozhevnikov V.A,,
Bugorkova S.A.

Russian Anti- Plague Institute “Microbe”, Saratov, Russian Federation

Abstract. Phagocytic activity (PA) of blood leukocytes for Yersinia pestis reflects the state of cellular anti-
plague immunity in humans and laboratory animals. The purpose of this work was to evaluate the stimulatory
effect of anti-plague vaccination on the PA of peripheral blood leukocytes by in vitro assay using flow cytometry
and a biofluorescent strain of Y. pestis EV NIIEG pTurboGFP-B (KM2115), expressing the green fluorescent
protein (GFP). We studied leukocytes the 100-uL samples of heparinized whole blood of mice, guinea pigs
and humans that were vaccinated with live plague vaccine, as compared with non-vaccinated controls. The
suspensions of living KM2115 cells were mixed to blood samples diluted with physiological solution. The result
of the phagocytic reaction was assessed after 15 minutes by flow cytometry thus determining the proportion of
active phagocytes in the granulocyte gate that showed intense fluorescence in the green area of the spectrum.
The data analysis was carried out by the previously developed protocol based on experiments with killed plague
microbes labeled with FITC dye. The obtained experimental data have suggested an opportunity of using a
biofluorescent Y. pestis strain for the rapid determination of granulocyte PA by flow cytometry in microvolumes
of whole blood from humans and animals without longer preliminary staining of microbes with a fluorescent
dye. Increased values of phagocytic indices were registered for blood cells of people and animals vaccinated
against plague, thus being consistent with data on the stimulatory effect of anti-plague vaccination on the
phagocytic function of leukocytes. The use of a biofluorescent strain has simplified the procedure for modeling
the interaction of macroorganism cells with plague microbes and subsequent assessment of neutrophil PA in
whole peripheral blood, thus enabling its usage to characterize the magnitude of post-vaccination anti-plague
immune response by an in vifro test.

Keywords: Yersinia pestis, blood leukocytes, phagocytic activity, green fluorescent protein, flow cytometry, cell immunity, in vitro test

onpeneseHu akKTUBHOCTHU (paroiyro3a Kak IoKa-
3aTesisl KJIETOYHOro MOCTBAaKIIMHAIBHOTO aHTUOaK-
TepuasibHOro umMmmyHuteta [9, 10]. ¥V uupkynupyto-
LIUX B KPOBU HEUTpouiabHbIX rpanyiouutos (HT)

BeeneHue

@aronuTos mpu 6aKTepHUaTbHBIX NH(MEKIIUSIX SIB-
JISIETCSI OCHOBOM KJIETOYHOTO MMMYHUTETA, OTIpee-

JISTIOIIE mexon MHGEKIIMOHHOTIO IIpoliecca, B TOM
yucne u npu ayme [12, 13]. IMokaszarenn paroumrap-
HOI peaKIny MpUA YyMe TPAIUIIMOHHO OLICHUBAIOT-
cs in vitro Ha MOJesIX Makpodaros JlabopaTOPHBIX
XKUBOTHBIX [7, 13], a B3aumopaeiicTBre BO30ynUTEIIS
4yymbl ¢ ¢darouutaMu KpoBu (HelTpoduiamu) mo
cuX TIOp ocTaeTcsd Majao u3ydyeHHbIM [§8, 12]. B To
Ke BpeMsl Yy JIIoeli UMEHHO JIEMKOLUTHI KPOBU SIB-
JISTIOTCSI OCHOBHBIM MCCJIEAYeMbIM OOBEKTOM IpU

MOKET OBITH ABa YETKO PA3TMINMBIX (DYHKIIMOHATb-
HBIX COCTOSTHMSI: NCXOIHOE, TaK Ha3bIBacMoe redox,
C HM3KUM YPOBHEM IIPOTeKaHUS (PYHKIIMOHATBHBIX
MPOIIECCOB, M aKTUBUPOBAHHOE, IIEPEX0 B KOTOPOES
OOyCJIOBJIEH CTUMYJISILIMEN, MHAyLMpyeMoll Oak-
TEpUSIMU, MUKPOOHBIMU aHTUTeHAMHU (HaIpuMmep,
JIMIIOTIoNMcaxapyuaaMin) Win ajjiepreHamu. I1pu ta-
KOM Mepexone, MoJyduBIlIeM Ha3BaHUE TpaliMMHTIa
(priming — MoAroToBKa K paboTte), Ha MOBEPXHOCTU
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(arouMTOB TMOBBIIIAETCH IUIOTHOCTh 3KCIPECCUU
Fc-penenTopoB, B3aMOAEHCTBYS ¢ KOTOPBIMH MO-
Jnekynsl cnenududecknx IgG-aHTUTEN, BXOISIIME
B cocTaB (pOpMHUPYEMBIX B KPOBU MMMYHHBIX KOM-
MJIEKCOB, CTUMYJUPYIOT MOIVIOTUTEJIbHYIO M Oak-
TepuuuaHyo ¢gyHkuuio HI npu kunnuHre 6akre-
puit [11].

XoTs TpaliMWUHI, WHIYLUUPYEeMBIA TIPOTHBO-
YyMHOI BaKIIMHAIINCH, CYIIECTBEHHO ITOBBIIIACT
(YHKIUMOHAIBbHBIN MOTeHLMan (GarolyuToB IIPU I10-
BTOPHOM B3aUMOJIeiICTBUY UMMYHHOT'O OpraHuU3Ma C
YyMHBIM MUKPOOOM U ero aHTtureHamu [1, 12], me-
TOAbI, OLIEHUBAIOLLUE in Vitro (parouMTapHyO aKTUB-
HocTh (DA) neitkouuToB Tepudepuieckoli KpoBH,
TOKa He TIPUMEHSIIOTCS I XapaKTePUCTUKI COCTO-
SIHUSI TOCTBAaKIIMHAJIBbHOTO KJIETOYHOI'O ITPOTUBO-
YyMHOI'0O UMMYHUTeTa. B eIMHUUHBIX MyOJIUKaLUsIX,
MOCBSIIIEHHBIX BOIPOCAM W3YyYEHUSI B3auMOJIEHi-
CTBUS Yersinia pestis ¢ (paroliuTaMu KpOBU YeIOBeKa,
HWCTIOJIB3YIOTCS HEUTPOMUIIBI, IIPeABAPUTEIBHO BBI-
JIeJICHHBIC N3 TIepUPEPUICCKON KPOBU C TTOMOIIBIO
rpagyieHTHOro ueHTpUudyrupoBanus. PesyibraTbl
barouMTapHO peakiy yYUTHIBAIOTCS C TIOMOIIbIO
MUKPOCKOITUU JTUOO MUKPOOUOJTOTMYECKUM METO-
JIOM MO WHTEHCUBHOCTM pPa3BUBAIOIIETOCS in Vitro
o6akrepunnaHoro addekTa [§, 14]. OgHako Herb3s
YTBEPXKOATh, YTO PETUCTPUPYEMBI MUKPOOMOIOT M-
YEeCKUM METOIOM OaKTepUIIUIHBIN 3DdeKT cBsI3aH
MMEHHO ¢ (paroliMTo30M, MOCKOJIbKY KpoMe (Darom-
To3a HI' mepudepruueckoil KpoBU UCMOJBL3YIOT IS
KWIIMHIa OakTepuil npyrue, He MeHee 3(hQdEeKTUB-
HBIE CTpaTeTUN 0AKTePUIINITHOCTA — HETO3 U CeKpe-
TOpHYIO AerpaHyisiunio [12]. MUKpOCKONMYEeCKUit
MeTOJ, y4yeTa mokasatesieil (parouuTapHoOil peakiuu
JIUTENIeH, TPYAOEMOK U, IIJaBHOE, HE JaeT OObeK-
TUBHOW KOJIMYECTBEHHON MH(OpMaLIUU, UTO SIBJISI-
€TCSI OCHOBHOUW MPUYMHOM, OrpaHUYMBAIOIIEH €ro
npakTuueckoe IpuMmeHeHHe. [lepcrieKTuBy pelie-
HUS TIPOOJIEMBI CBSI3BIBAIOT C 0oJjice IMMPOKUM BHE-
JIpEeHUEeM B MPAKTUKY UMMYHOJIOTUYECKUX UCCIIEIO0-
BAaHUU MNPOTOYHO-LIMTOMETPUYECKON TEXHOJIOTUU,
MMeEIOIIe TIpU OlIeHKe IloKaszaTesieil ¢arouuTosa
TaKWe OYEeBUIHBIE MPEUMYIIECTBA, KaK CKOPOCTb,
OOBEKTUBHOCTb aHaIM3a U IIPOCTOTA ITOCTAHOBKM
peakmuu [9, 10].

Panee Hamu ObLT paszpaboraH MeToxd oLleHKU DA
JIEMKOLIMTOB KPOBU C HCIIOJb30BAaHHUEM TMPOTOU-
HOW LIUTOMETPUU M YOUTBIX HarpeBaHUEM KJIETOK
Y. pestis, BKJoualoluii mpoueaypy rnpeaBapuTeib-
HOI IIONTOTOBKM MUWKPOOHBIX B3BeCE, OKpallleH-
HBIX II0 OeJIKY (IyOpEeCIUPYIOIIUM KpacUTeIeM
DUTILI. B viccaenoBaHUSIX in Vitro C KJIETKAMU KPOBU
YyeJoBeKa M KMBOTHBIX C €ro IMOMOIIbIO ObUIH MO-
JIy4eHBbl 3KCIIEpUMEHTAIbHbIE JaHHbIE O BO3MOX-
HOCTU PErMCTpallid U OLEHKU CTUMYJUPYIOIIEro
a(ddexTa MPOTUBOUYMHON BaKIIMHAILIMM Ha ITOTJIO-
TUTEBbHYIO (PYHKIIMIO (DAarOIIUTOB MO OTHOIICHUIO K

YOUTBIM KJIETKAM YyMHOTO MHKpoba [2, 3]. Ananu3
JIUTepaTypbl CBUACTEJLCTBYET, UTO MapaMeTphl (a-
TOLIUTAPHON PEaKIIMA MOXHO YYUTHIBATh B OIBITAX
¢ 6uogJIyopeclieHTHBIMU IITaMMaMUu Y. pestis, 3KcC-
npeccupywmumu QayopecieHTHbie 0enku. B ka-
YeCTBE MOMACIbHBIX TaKUE IITAMMBI IIPUMEHSIIUCH B
9KCIIEpUMEHTAX in vitro ¢ Makpodaramu [7], HeHTpo-
duaMu MblLIeit in vivo [12] u KJIIETKaMU TIPOCTEM -
mux (rmoyBeHHbIe amMeObl, Hematoabl) [4]. OmHako
B TecTe in vitro mist onpeneaeHns MA HeidTpoduiion
METOJIOM IPOTOYHON ITUTOMETPUM, HE TPEOYIOIIUM
TIpeaBapUTEIBHOTO BBIICICHUS (DAarollMTOB U3 1IEIb-
HOI TiepudeprIecKoii KpOBU 4YeJIOBEKa U KUBOT-
HBIX [3], 6uodiyopeclieHTHBIE IITaAMMbBI paHee He
NPUMEHSIUCh. Takoil aHaju3 He HCII0Jb30BajCs
IUTST CpaBHUTEIBbHOM olleHKN DA JTeIKOIIMTOB KPOBU
OPUBUTHIX U HE TPUBUTHIX IIPOTUB UYMBI JIULI.

Ilennio HacTOAIIElH paOOTHI OBLTA OIIEHKA BO3MOX-
HOCTHU OIpeaeieHUsI CTUMYyJIMpYyloliero sddekra
NPOTHUBOUYYMHON BakuMHamuu Ha PA JIEHKOILIMTOB
nepudeprudecko KpoBU B TECTE in Vitro ¢ UCIOJIb-
30BaHUEM OUOMIYOPECLIEHTHOTO IITaMMa U MPOTOY-
HOM LIUTOMETPUMN.

Matepuans! 1 MeTogbl

B pabote ucrnonb3oBaiv UCXOAHBIM BaKIIMHHBIN
mtamM Y. pestis EV HUW DI u mosrydeHHbBIN U3 3TO-
ro 1mrTaMma pPeKOMOWHAHTHBIM OHodIyopecleHT-
Helii mtamMm Y. pestis EV HUUSBI pTurboGFP-B
(pFra® pCad* pPst* pTurboGFP-B), nernoHUpOBaH-
HbIii mog, HomepoM KM2115 B TocymapcTBeHHOIM
KoJuteKuuu TmatoreHHbIX Oaktepuii MKYH «Poc-
CUMCKMII TPOTUBOYYMHBIII HHCTUTYT “MUKpOO”»
PocnotrpebHanzopa. buogayopeclieHTHBIN LITaMM,
comepxkamuit BeKTopHyo tasmuny plTurboGFP-B,
KOJIMPYIOIIYI CUHTE3 3eJIEHOTO (hIyopeclpylole-
ro 6enka GFP, BolpalliiBaiu, Kak U UCXOAHBIN ero
BapuaHT, Ha arape LB (pH 7,2) B Teuenue 48 4 nipu
28 °C, HO mobasisisg B cpemy 50 MT/MIT aMITULIAJIIN -
Ha. ITo ctanmapty myTHOCTH OCO M3 IBYXCYTOUHBIX
arapoBbIX KYJIBTYp TOTOBWIM B (PU3MOJIOTUYECKOM
pactBope (pH 7,2) B3Becu >XUBBIX OaKTepuil ¢ KOH-
neHtpanmeii 2 x 10° KOE mist uMMyHu3auuu 1a6o-
pPaTOPHBIX JKMBOTHBIX (ITaMM EV) 1 OITBITOB in vitro
c JiefikouuTamMu Tiepudeprudeckoit KpoBu (LITaMM
KM2115).

DKCIEePUMEHTAIBHBIMUA ~ MOACISIMU  CIIYKUJIU
Oecrnopo/iHble MOpcKUe CBUHKM Maccoit 250-300 r
u Mbly auHuu BALB/c maccoit 18-20 1, moaydeH-
HbIe M3 OT/Aela 3KCIEPUMEHTAIBHBIX KMBOTHBIX C
puBapueM PKVYH «Poccuiickuii mpoTHBOYYMHBII
MHCTUTYT “Mukpo6”» PocrorpebHanzopa. Becero B
HMCCIICIOBAHUSX OBLIO MCITOJIB30BaHO T10 12 XXUBOT-
HBIX KaXXIIOro BUIa, pa3leJICHHbIX Ha JIBE paBHbIC
TPYNIBLI — OITBITHYIO M KOHTPOJIbHYIO. MBEIIeil n
MOPCKHMX CBUHOK OMBITHBIX T'PYIIT MOAKOXHO WM-
MYHHM3UPOBAIIM HMMMYHOTEHHOI HO30i INTamMMa
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Y. pestis EV HUUDI: 2,5 x 10*M. k. u 5 x 10° M. K.
cootBeTcTBeHHO. DA olleHMBaIM Ha 21-¢ CyTKH UM-
MYHOTeHe3a — B Iepuon (popMUpOBaHUS Y OMOMO-
neneil HamOoJjiee HAIPSLKEHHOTO MPOTHMBOUYYMHOTO
uMMyHuTeTa. KMMMYyHOJIOrMUYecKyo IepecTpOrKy
B OpraHW3Me TIPUBUTHIX TIPOTUB YYMBI SKMBOTHBIX
MOATBEPKAAIN ONpeAeeHUeM B KPOBU TUTPOB
cennPUICCKUX aHTUTE]T K KarCyJITbHOMY aHTUTCHY
YYMHOTO MHUKpOOa ¢ ITOMOIIBI0 MMMYHO(hEpPMEHT-
Hoit TecT-cucTteMbl «DA-AT-D1 Yersinia pestis»,
npousBoactBa PKYH «Poccuitckuit mpoTUBOYYyM-
HbIA MHCTUTYT “Mukpo6”» PocrorpedHanzopa [5].
JJ1si IUTOMETPUYECKUX MCCIeTOBAaHUN OT KaXJI0TO
M3 XUBOTHBIX B OITBITHOM M KOHTPOJIBLHOM TPYyITITax
coOuparm B MPOOMPKHM C aHTUKOATYJISTHTOM (Tera-
PUHOM) KPOBbB: ¥ MBIIIEH — IIyTeM JeKamuTalluu; y
MOPCKHMX CBUHOK — M3 ceplia ¢ ITOMOIIBIO LITpULia
Ha ¢oHe aHecTe3uu. Bce MaHMITYJISIIUM C KUBOT-
HBIMUW MTPOBOIWJIM B COOTBETCTBUU C 3aKOHOIATETb-
crBoM Poccuiickoit @emepannu, mporpaMmma 3KCIe-
pUMEHTaJbHBIX paboT ObL1a ogoOpeHa Komuccueit
no 6uostuke npu M®KYH «Poccuiicknit HaydHO-
MCCIEA0OBATEAbCKUIA  TPOTUBOYYMHBIM ~ MHCTUTYT
“Mukpo6”» Pocmorpedram3opa (rpotokoa Ne 5 ot
25.05.2023). Kpome Toro, B onbiTax ¢ 6uodJyopec-
HEeHTHBIM IITAMMOM YYMHOTO MUKpPOOA MCIOJIB30-
BaJM TSI OLICHKM M CpaBHEHMs ITokazateneit DA
JICKOILIMTOB TeIapMHU3UPOBAHHYIO KPOBb HUKOTIA
HE TPUBUBABIIMXCS TIPOTUB UYYyMbI JIOAEH (TpyIi-
na cpaBHEHUS, N = 3) U KPOBb JIMI], HEOMHOKPATHO
NPUBUTHIX XMUBOU YyMHOU BaKIIMHOU (rpymnmna Ha-
OmoneHust, n = 5). Y Bcex y4aCTHUKOB MCCJIeIOBa-
HUS 3a00p KPOBM 13 JOKTEBOU BEHBI B IIPOOMPKU C
renapyuHOM TMPOBOAMJIM Ha OCHOBAaHUU ITOJKHBIM
o0pa3zoM O(MOPMIEHHOTO J00POBOJHLHOIO WH(MpOP-
MHUpOBaHHOIO corjlacus. IloaydeHHBIe OOpa3Lbl
KPOBM UCITOJIb30BAJIM B TeUeHUEe 2 4 Tmocie 3abopa
KpPOBH.

DA TpaHYJOIUTOB MO OTHOIICHUIO K SKMBBIM
KJIeTKaM OMOMJIyOpEeCLICHTHOTO ITamMma Y. pestis
KM2115 omnpeaensini B MUKpooObeMax LeJabHOM
KPOBUM 4eJIoBeKa M J1a0OpaTOPHBIX KMBOTHBIX IIM-
TO(MJIyOPUMETPUIECKUM METOJIOM, TOAPOOHO OITH-
caHHbIM Hamu panee [2, 3]. [lpumeHsiiu TOT ke
TIPOTOKOJI IMUTOMIYOPUMETPUICCKOTO aHaIM3a IJIst
UACHTUDUKAIIIN U MOACYEeTa B TeiiTe TpaHyI0LIMTOB
KPOBU aKTUBHbBIX (DAarolIUTOB, «3arpy>KEHHBIX» 0aK-
TepusiMu, GJIyopeCHUPYIOIIUMHU B 3€JIEHOI 00J1acTh
cnekTpa. OTanYMe METOINKHU 3aKII0Yaioch B TOM,
YTO PETUCTPUPOBAIN HE 3eJICHYIO (hJTyOpEeCLCHIINIO
kpacurensgs DOUTILI, agcopObupoBaHHOTO YOUTHIMU
MHUKPOOHBIMM KJIETKAMU, a 3eJIeHYI0 Ouodiryopec-
ueHuuio 6enka GFP, skcnpeccupyeMoro >XUBBIMU
KJIETKaM1 YyMHOTO MUKpPOOa.

ITonyyeHHBIE 9KCIIEPUMEHTAIbLHBIC JaHHbBIE CTa-
TUCTUUYECKH 00pabaThIBAIM C UCITOJIb30BAaHMEM CTaH-
mapTHoro Takera mporpamMm Microsoft Office Excel

2016, Statistica 10.0 (StatSoft Inc.), mpencrassis
pe3ynbrarhl B Buae MeauaHbl (Me) U KBapTUIbHBIX
OTKJIOHEHUH (Q) 55-Qy 75) C PACYIETOM JOCTOBEPHOCTU
pasInuMii B UCCIIETyeMbIX TPYITIax C UCTIOJIb30BaHU -
eMm U-kputepuss ManHa—YutHu. 3HadyeHnue p < 0,05
CUYWTAIV CTATUCTUYECKU 3HAYUMBIM.

PesynbTaTthl 1 00CYyXaeHve

B cymmapHoii nonyasiiuu JeMKOLUMTOB KaXKI0Iro
HCCIeyeMOTO 00pa3iia KpOBU T'PaHYJIOIUTHI aBTO-
MaTtudecku nuddepeHIInpoBaId OT MOHOHYKJICApOB
IO TIoKa3aTesisiM MajoyIJIOBOrO M OOKOBOTO CBe-
TopaccessHusI (IT0 pa3Mepy U CTEIIeHM BHYTPHUKIIC-
TOYHOU TpaHyJISIPHOCTH COOTBETCTBEHHO), YTOOBI B
reiiTe TPaHYJIOINUTOB MOXHO OBLIO PEeTUCTPUPOBATH
dJryopeclLieHIIUIO, TPUOOpeTaeMyl0 aKTUBHBIMU (ha-
roLMTaMM MOCJje MOTJOIEHUSI UMHU in Vitro MUKPOO-
HBIX KJIETOK, OOJIafalollMX CBEUYCHUEM B 3eJICHOM
obyiactu cnektpa [2, 3]. Pe3yabrarhl Takoil peru-
CTpalluM HATJISITIHO TIpEICTaBJICHBI Ha pPHUCYHKe 1
JUTST (parOIUTOB KPOBM IBYX MCITOJIB3YeMBIX B paboTe
ouomojeneii B BUAE XapaKTepHBIX pacnpenesieHuit
OGOJBIINX CTATUCTUICCKIX BEIOOPOK OTIETBHBIX K-
TOK TI0 MHTCHCUBHOCTH 3eJICHO# (hIIyOpeCeHIINN.
Bce akTuBHBIE (DarouuThl, MOIJIOTUBLINE OAKTEPUU
W o0Jlamaroline WHTCHCUBHON (DIyopecIeHIINCH,
YUUTHIBAJIMCH MO YPOBHIO CBEYEHMUSI B BBIACJICHHOM
Ha KaxXJol rucrorpamme peruoHe R2. BuaHo, 4to
NPOTOYHO-IIUTOMETPUUECKUII aHaIu3 I103BOJISET
yeTKo muddepeHInpoBaTh HEAKTUBHBIC MBIIITMHBIC
¢daroThl KPOBU C OYEHb CJIAOBIM COOCTBEHHBIM
¢oHOBBIM cBeueHUeM (MeHee 10 yCIOBHBIX eIUHUIL
KaHajoB) OT 47,5% akKTUBHBIX KJIETOK, KOTOpBIE Y
HE TIPUBUTOTO IMPOTUB YYMBI KMBOTHOT'O XapaKTe-
PU30BAIMCH CPSOAHNUM YPOBHEM 3€JICHOTO CBCUYCHMUSI
Ha kJeTKy (Mean), paBHbIM 1577 y. e. [IpoTuBouym-
Has BaKUMHANWS cTUMyIupoBaia PA TpaHyIOL-
TOB KPOBM MBbIllIeli, KaK MO (haroyMTapHOMY UHIEK-
cy (4rciio akTUBHBIX (harolMToOB MOBKIIAIOCH B 1,4
pasza — 110 66,0%), Tak 1 o ¢parolUTapHbIM YKCJIaM,
ONPEACIISIIOIINM WHTCHCUBHOCTD KJIIETOYHOU (hIIyo-
pecueHumMM (MoBbIlIeHe Mean nmocjiae NPpUBUBKU 10
3986y.e. —B2,5paza). Y MOPCKUX CBUHOK OTMEYAIN
MHOM XapaKTep CTUMYJISIIUM (arouTosa Imo/1 BIusI-
HUEM ITPOTUBOYYMHOM BaKLIMHALINU, TTPOSIBUBIIINI -
Csl B CYIICCTBEHHOM ITOBBIIICHUM (haromuTapHOIro
uHaekca — B 4,4 pasa (¢ 10,6% 1o 46,8%). I1pu aToM
B ONBITHOW TpPYMIle BaKIMHUPOBAHHBIX MOPCKUX
CBUHOK OTCYTCTBOBAJIM, B OTJIMYME OT MBIIIEH, U3-
MEHEHHSsI, CBSI3aHHBIC C TIOBBIIIICHNEM MHTCHCUBHO-
CTU 3eJIeHOM (hIyopeclieHIIMU OTAECTbHbBIX aKTUBHBIX
¢darouuToB.

CraTtuctuuecku oOpaboTaHHBIE 3KCIEPUMEH-
TaJIbHBIE JTaHHBIEC, MTOJyIEeHHbBIC B OITHITAX C JICHKO-
oUTaMyd KPOBU ABYX BHUIOB KMBOTHBIX, MPEICTaB-
JIeHbl HaMu B Tabnwuie | BMecTe C pel3yjbraTaMu
aHaJIM3a JIEMKOLIMTOB KPOBU JIIOJIEN, TIOTYYEHHBIMU
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PucyHok 1. Fuctorpammbl, oTpaxarowue CTMMynupytolee Bo3AeNCTBIUE NPOTUBOYYMHOM BaKLIMHALMK Ha (harouuTo3
onodnyopecueHTHoro wramma KM2115 yymHoro mukpo0a rpaHynouutaMmu KpoBu 1abopaTopHbIX KUBOTHbIX
Mpumeyanue. PeaynbTathl yunThiBanu Yepes 15 MuH nocne go6aBneHus cnyopecuupyowmx 6akTepui K nemkouuTam LienbHoM
nepudepnyeckoi kposu. Peron R2 cooTBeTCTBYET aKTUBHLIM ¢harouutam. YncneHHble 3HaueHus nokasarenei (% Hist) u (Mean)
Ans pernoHa R2 nop kaxaoi ructorpaMmoin — ato charoumtapHble MHAEKCHI (%) U cpeaHue 3HaueHNs darounuTapHbIX Yucen

B YCNOBHbIX eAUHULAX UHTEHCUBHOCTU (pnyopecueﬂuuu.

Figure 1. Histograms reflecting the stimulating effect of anti-plague vaccination on phagocytosis of the biofluorescent strain KM2115
of the plague microbe by blood granulocytes of laboratory animals
Note. The results were taken into account 15 minutes after the addition of bacteria to leukocytes of whole peripheral blood. Region R2 corresponds
to active phagocytes. The numerical values of the indicators (% Hist) and (Mean) for the R2 region under each histogram are the phagocytic
indices (%) and the average values of the phagocytic numbers in arbitrary units of fluorescence intensity.

B aHAJIOTMYHBIX YCJIOBUSIX. B rpyIine npuBUTHIX IPO-
TUB YyMbI JJIOHOPOB, KaK Y Y BAKLIMHUPOBAHHBIX XK1~
BOTHBIX, OBIJTM 3apeTrMCTPUPOBAHBLI 00Jice BBICOKME
3HaYCHMS (harolMTapHBIX MHIECKCOB IJIsI IOITYJISIIINA
TPaHYJIOLMTOB TIepudepmdecKoil KpoBu. CTUMYII-
pytomuii 3¢pGeKT MTPOTUBOYYMHOM BaKIIMHAIIUM Ha
DA 1eiKOLUTOB KPOBU YeJIOBEKA 110 OTHOIIEHUIO K
YYyMHOMY MHUKPOOY UMEJT, TI0 MCCIeAyeMBIM TTOKa3a-
TeJsiM, OoJiblliee CXOACTBO ¢ 3 deKToM, XapaKTep-
HBIM TSI MOPCKUX CBUHOK, YeM TSI MbIreii. Kpo-
Me TOTO, M3 CpaBHEHMS MPEACTABIICHHBIX B TAOJIHNIIC
JMaHHBIX CJIEAYET, YTO aKTUBHBIC (PArolUTbl KPOBU
MBIIICH KOHTPOJILHOM TPYNITBI (DIyopecImpoBaInd B

3eJIEHOI 00J1acTU CIeKTpa Mocjie KOHTaKTa in vitro ¢
KUBBIMU KJIETKaMU OMO(IyOpecIIeHTHOTO IIITaMMa
KM2115 B 20 pa3 uHTeHCHUBHee (ParouuToB KpOBU
MOPCKUMX CBMHOK U B 40 pa3 uHTeHCUBHee (paromnu-
TOB KPOBU JIIOJIEH.

IlpuunHa CTOJb BBIPAXKEHHBIX BUIOBBIX Pa3jiu-
yuii moka HesicHa. HeoOXomumbl NOTMOJHUTEIbHBIE
HUCCJIEJOBAHUS, TIOCKOJIbKY MaJIOBEPOSITHO, YTO MbI-
IIUHbIE HEUTPOMUIBI TTOTJIOIAIN TPU (PAaroluTO3¢ B
40 pa3 0oJIblIIE XKUBBIX OAaKTEpUii, YeM HEHATPODUITBI
yesoBeKa. BeposiTHO, Takue OTIUYUS O0YCIOBICHBI
Yy MBIIIEi COCTAaBOM M CYOCTpaTHOM crieln(UIHO-
CTBIO JICMKOILIMTAPHBIX MpOTEa3, WUTPAIOIINX BEOy-
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TABNALA 1. BIMAHWUE NPOTMBOYYMHOW BAKLMHALIMM HA ®ArOLIMTO3 LUITAMMA Y. PESTIS KM2115 NEMKOLIMTAMM
KPOBM MbILLEX, MOPCKMUX CBUHOK U YENOBEKA

TABLE 1. EFFECT OF ANTI-PLAGUE VACCINATION ON PHAGOCYTOSIS OF Y. PESTIS STRAIN KM2115 BY BLOOD
LEUKOCYTES OF MICE, GUINEA PIGS AND HUMANS

®daroumntapHble Yucna BYy. e.
®darountapHbie MHAEKCHI, % MHTEHCUBHOCTHU chnyopecLeHLn
Ob6nekt Phagocytic indices, % Phagocytic number in arbitrary units
”g’;gsf:f;::" of fluorescence intensity
J ¥ Bak He Bak Bak He Bak
Vac No Vac Vac No Vac
KpoBb Mbiwn 62,3 37,2 3750 2563
Mice blood (42,9-73,4)* (31,9-42,6) (2992-5682)* (1473-3153)
Esl‘:s:(’u""°p°"°" 30,6 11,3 105 128
Guinea pig blood (19,5-47,9) (10,0-16,2) (93-135) (83-194)
Kposs 73,7 50,4 61 66
Human blood (61,2-81,4) (40,4-58,6) (5-85) (563-91)

MpumeyaHue. Bak — BakumHuMpoBaHHble, He Bak — HeBakLMHUPOBaHHbIE. * — 4OCTOBEPHbIE pa3nuyus ¢ koHTpornem (p < 0,05).

Note. Vac, vaccinated; No Vac, not vaccinated. *, significant differences with control (p < 0.05).

1IIyIO pOJib B 00€CIIeYeHUU AECTPYKIIUU OaKTepUallb-
HbIX O€JIKOB. ¥ MbIllIell caMblii BEICOKMI YpPOBEHb
mecdunmta B aroumTax KpPOBHW JICHKOILIMTAPHOM
snacTtasbl (OCHOBHOI IIpoTea3bl JIEHKOLIUTOB KpO-
BU 4ejioBeKa) [6], OTBETCTBEHHOM, KaK WM3BECTHO,
3a OBICTPYIO M30MpaTeIbHYIO IECTPYKIIMIO (DaKTO-
DPOB BUPYJEHTHOCTU Yersinia spp. U IPpyrux 3HTEPO-
OakTepuii [15]. UMeHHO HAaOOpPOM JIeKOLIUTAPHBIX
npoTea3 MBIIN TIPUHIUIINAIBHO OTINYAIOTCSI OT
yejoBeka. Bo3aMoxHO, mosToMy OOHalIeXnBaroIe
pe3yJibTaThl TECTUPOBAHUSI pa3padaThIBAEMBIX TPO-
TUBOYYMHBIX BaKIIMH Ha MBIIIIaX HE BCETIa OKa3bIBa-
IOTCS CTOJIb YOSMUTEIbHO MoKa3aTeJbHbIMU Ha APY-
rux ouomoensax u ajis aonaeii [14]. Bee aTo nuimHuMii

pa3 IeMOHCTPUPYET BaskKHOCTD aJIeKBAaTHOTO TToA00pa
OMOMOeIN U METOJAA OLIEHKM TOrO MU MHOIO MO-
KazaTeJsl IJ1sl KOHKPETHBIX 3a1a4 UCCIIeIOBAaHMS IIPU
pa3paboTKe CPeacTB crienpruIecKoin NpoOuaIaKT-
KU YYMBI.

3aKknoyeHne

Takum o6pa3zom, mnpuMeHeHre OMOMTyOpPECIICHT-
Horo mramMmma KM2115 n mporoyHoil muTodIryo-
pPUMETPUHN YIPOIIAeT MPOLEAYyPY MOACIUPOBAHUS
B3anUMOJICHCTBUS (haroUuTOB KPOBU C UYYMHBIM MU-
KpOOOM in vitro v TOCJEIYIOLIYIO OLEHKY CTUMYJIU-
pymoiero 3gdexkra MPOTUBOYYMHON BaKIIMHALIMA
Ha DA JeiKOIIMTOB KPOBU OMOMOIE/TA M YeJIOBEKa.
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I PecnyOaukanckutl CReuyuasu3upo8anHblil HAyHHO-NPaAKMU4ecKuil MeOUYUHCKULL UeHmp SNUOeMUON02UU,
MUKPOOUON02UU, UHPEKUUOHHBIX U NAPa3umMapHslx 6oaesHeil, e. Tawkenm, Pecnyoauka Y36exucman

2 Tawxenmckuii eocydapcmeennulii Meduyunckuil ynueepcumem, Llenmpanvro-Azuamcekuii ynueepcumem,
2. Tawxenm, Pecnybauka Y36exucman

3 Unemumym ummynono2uu u eeHomuku yeaosexa Axademuu nayk Pecnyoauxu Y3oexucman, e. Tawkenm,
Pecnybauxa Yzb6exucman

Pesome. OqHOM U3 TPUYNH HECOCTOSITEILHOCTU UMMYHHOI cucTeMbl B 00pbbe ¢ BUY sBiseTcs usmeH-
YUBOCTh BUpPYCA, a TAKXKEe MHAUBUAYaTIbHbIE 0cOOeHHOCTH opranusMa. [1pu BUY-undexmu Hab omaeTcs
nucbanaHC B BbIpaOOTKE LIUTOKWHOB, YTO MPUBOAUT K HAPYLIEHUIO UMMYHHOTO oTBeta. Obnagasi pa3Ho-
00pa3HbIMU CBOMCTBAMU, OIIPeieICHHbIE HUTOKUHBI MOTYT 3aiiuiarh or BUY-unbexkuu, a ipyrue — cno-
CcOOCTBOBAaTh Pa3BUTUIO UMMYHOAE(MUIIUTHOTO COCTOSIHUS. B TO >Xe BpeMsl BUpYyC UMMYHOAE(MUIIUTA MOXKET
CITOCOOCTBOBATh CUHTE3Y W MPOAYKIMU HUTOKUHOB. McciegoBanue mpoBoaunuch B PecmybimkaHCKOM
neHtpe 1o 6oprde co CITUIom Pecriyonuku ¥Y3oekucrtad u MHCTUTYTe UMMYHOJIOTUM U TeHOMUKU AH PV3.
Y Bcex 00ceoBaHHBIX TUArHO3 ObIT MOATBEPKACH KIMHUYECKN U JabopaTopHO MeTogoM MDA 1 uMMyHO-
o6notuHra. BUY-nHdunmpoBaHHbIe ydaCTHUKM ObLIU B Bo3pacTe 9-18 jeT. bbuiu BbiAeIeHBI 2 TPYIINBI Cpean
BUY-undunmpoBaHHbIX neTeii: 1-g rpynmna — 9-14 net u 2-g rpynmna — 15-18 net. [IpoBeaeHo uccnenosanue
uTokHOB [L-4, IL-18, TNFo u IFNy y BUY-unduumpoBaHHbIx neTeil B Bo3pacte 9-18 net. O6HapykeHo,
yto cpenHee cogepxanue 1L-18, TNFo, [FNy 6pu10 noctoBepHO Bhllie B rpyriiie BUY-uHbunrmpoBaHHbIX
neteil. BoIsiBIeHHBIN AUcOalaHC IUTOKWUHOB COACMCTBYET MopaxkeHuto Bupycom CD4* kireTok, MpuBoas K
MPOrpeCCUPOBAHUIO0 UMMYHOCYIIPECCUM U K MOCTEAYIOIEMY Pa3BUTHUIO OMITOPTYHUCTUIECKUX UH(MEKIIUA.
VYcranosneHo, yTo y BUY-uHGuULIMpOBaHHBIX AeTeil focToBEpHO MoBblleHue coaepxkaHus 1L-18, TNFa,
IFNy. O6HapyxeHo, 4TO B cTapuieil BodpactHoil rpynme nosbinaauck [L-18, TNFa, u chuxancsa [FNy.
TTosbiieHHbIe ypoBHU [L-18, TNFo MOryT cBUIETEIbCTBOBATh OO0 aKTMUBHOM UMMYHHOM OTBeTe Ha BMY.
Bo3HUKHOBEHNE XPOHUYECKUX BOCTIAJIMTEIbHBIX MPOLIECCOB yKa3bIBaeT Ha MporpeccupoBaHue 3abosieBa-
HUS U pa3BUTUE COITYTCTBYIOIIMX 3a00JieBaHUli. MI3MeHeHUe CUHTe3a LIMTOKWHOB BbI3bIBACT AU3PETYISLIUU
UMMYHHOTO oTBeTa Yy BUY-nHObUIIMPOBAaHHBIX AETEil, YTO B CBOIO OUepeab MOXKET MPUBECTU K YCUIICHUIO
BupycHoli perukanuu. [Toseimenue [L-4, IL-18, TNFa ¢ moBbllieHreM Bo3pacTa neTeii u cHuxkeHue [FNy
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Ha (oHe npoBoanMoit APT moka3piBaeT HEOOXOAUMOCTh U3YYEHUST BO3MOXHBIX MPUYMH TaHHBIX U3MEHE-
HUI EPCOHATIBHO Y KaXA0ro pebeHKa 1 najibHeuieid koppekuuu jieueHruss BUY-uHbunmpoBaHHBIX 1eTE.

Karouesvie cnosa: BUY-ungexyus, BUY-unguyuposannsie demu, yumorxunst, IL-4, IL-18, TNFo, IFNy, CD4-aumgoyumeoi,
UMMYHOOeghuyum

CYTOKINE IMBALANCE IN HIV-INFECTED CHILDREN

Urunova D.M.>*, Akhmedzhanova Z.1.¢, Karimov D.A.”

¢ Republican Specialized Scientific and Practical Medical Center for Epidemiology, Microbiology, Infectious and
Parasitic Diseases, Tashkent, Republic of Uzbekistan

b Tashkent State Dental Institute, Central Asian University, Tashkent, Republic of Uzbekistan

¢ Institute of Immunology and Human Genomics, Academy of Sciences of the Republic of Uzbekistan, Tashkent,
Republic of Uzbekistan

Abstract. Variability of human immune deficiency virus (HIV), as well as individual characteristics of
the subjects is the reason for the failure of immune system against HIV infection. An imbalance in cytokine
production occurs in HIV infection, thus leading to deterioration of immune response. Due to a variety of
properties, certain cytokines may protect against HIV infection, while others contribute to the development
of immunodeficiency state. At the same time, the immunodeficiency virus can promote the synthesis
and production of cytokines. Our study was conducted at the Republican AIDS Center of the Republic of
Uzbekistan and Institute of Immunology and Genomics (Academy of Sciences of the Republic of Uzbekistan).
The diagnosis in all patients under study was confirmed clinically and by laboratory tests using ELISA and
immunoblotting techniques. The HIV-infected participants were aged 9-18 years. The HIV-infected children
were divided in two age groups: Group I (9-14 years old), and Group II (15-18 years old). Evaluation of IL-4,
IL-18, TNFa and IFNy cytokines was performed in HIV-infected children aged 9-18 years. The revealed
imbalance of cytokines contributed to the damage of CD4* cells by the virus, leading to the progression of
immunosuppression and subsequent development of opportunistic infections. The significantly increased levels
of IL-18, TNFa, and IFNy were found in HIV-infected children. IL-18 and TNFa have proven to be increased
in the older age group, along with decreased IFNy levels. Elevated levels of IL-18 and TNFa may suggest an
active immune response to HIV. Development of chronic inflammatory processes presumes a progression of
the disease and emergence of concomitant diseases. Changes in the cytokine synthesis cause dysregulation
of immune response in HIV-infected children, which, in turn, may lead to increased viral replication. An
increase in 1L-4, IL-18, TNFa levels in adolescents, and a decrease in IFNy during antiretroviral therapy
(ART) suggests a need for studying the possible causes of these changes for each child individually, and further
adjustment of treatment for HIV-infected children.

Keywords: HIV infection, HIV-infected children, cytokines, IL-4, IL-18, TNFo., IFNy, CD4 lymphocytes, immune deficiency

YUBOCTh BUpYyca, a Takxke WHIAWBUAYyaJIbHbIE OCO-
o6enHoctu opranusma [4]. Tpu BUY-undexuum
HaboaaeTcsl nucbagaHc B BbIpaOOTKE LIUTOKUHOB,
YTO MOPUBOIMUT K HApYyIIEHUIO HWMMYHHOTO OTBE-
Tta. O6namast pa3HOOOPAa3HBIMU CBOMCTBAMH OIIpe-
JIeJIeHHbIe LIUTOKWHBI MOTYyT 3aluiiatb oT BUY-

BeeneHue

HecMmoTpst Ha MHOrOYMCJIEHHbIE MCCIICIOBaHMS,
3HAUYUTEJIBHBIC YCUIIMS, TIPCAIIPUHUMAEMEBIC yde-
HbBIMHM Bcero mupa, BUY-nHdekiusa coxpaHseT au-
IUPYIOIINE TTO3UINN B CTPYKTYpe 3a00JI€BacMOCTH.

bnaromapsi uCmob30BaHUIO aHTUPETPOBUPYCHOM
tepanuu (APBT), uucno nmwoneit, xxupymux ¢ BUY,
€XXEeroaHo Bo3pacTtaet 6jarogapsi CHUKEHUIO CMEPT-
HOCTU U YBEJMYEHUIO MPOAOKUTEIAbHOCTU XKU3HU
Jroaeit ¢ monoxutenbHbiM BUY-cTatycowm [1].
OnHoit U3 MPUYNH HECOCTOSITEIbHOCT UMMYH-
Holi cuctembl B 60pbObe ¢ BUY sgBnsieTcs: naMeH-

nHbeKIINn, a Apyrue — CrocoOCTBOBATh Pa3BUTUIO
UMMYHONIe(UIIUTHOTO COCTOSTHUSI. B TO ke Bpems
BUPYC UMMYyHOAe(GUIMTA MOXKET CIOCOOCTBOBATH
CUHTE3Y Y MPOAYKIINU [TUTOKUHOB.

MuTtepdepoHbl 00ecreynBalOT KOOPAWHALIWIO
npojudepaunu, auddepeHIUPOBKU U aKTUBALIUN
addexTopHbIX KIeToK ummyHureta. [IFNy — onuH
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Cytokines and HIV infection in children

U3 He3aMEeHUMBIX (pakTopoB UG bEepPeHIIUMPOBKU
B-nmumdonuToB. B 3aBUCUMOCTM OT KIMHUYECKUX
nposiBieHuit BUY-undekumnu mnpociaexxuBaloTcs
pasiuyHble nedeKThl B cucTeMe MHTEpdEepoHOB [6].
M3BectHO, uto 1L-18 ycunusaet npoaykiuio [IFNy u
akTuBupyeT NK-KIIeTKH, 9TO BaskKHO IJIsI KOHTPOJISI
BuUpycHoit nHdekiu. [ToBbiieHHbIE ypoBHU [L-18
MOTYT OBITH CBSI3aHBI C 0OJiee BBICOKOI BHPYCHOI
Harpy3koii u niporpeccuposanueM BUY. ITpu BUY -
uHdexkunu yposeHb IFNy MoxeT ObITh MOBBIIIEH
B OTBET Ha XPOHUYECKOE BOCIAaJeHUE, OJHAKO 3TO
TaKXK€ MOXET MPUBECTU K UMMYHHOMY JUCOAIaHCy
M MOBpeXIeHUIO TKaHel. MccaeayoTcss BO3MOXKHO-
ctu ucnojib3oBanus [FNy B KauecTBe anblOBaHTHOM
Tepanuu IJisl YIydIIeHUsT UMMYHHOTO OTBeTa y ma-
uueHToB ¢ BUY, ocobeHHO y Tex, KTO He OTBeyaeT
Ha APBT [13].

N3BectHO, yto BHUY-1 MokeT uHAyUMPOBaATh
npoaykumnio TNFo, KOTopblii B CBOIO OYepeb CIO-
COOCTBYET peIuIMKallMM JIJaTeHTHOTro Bupyca. Kpome
Toro, TNFo, ycuyiuBaetT CUHTE3 U MPOAYKIIMIO TTPO-
BOCHAJIMTEIIbHBIX HUTOKMHOB IL-1, IL-6, ycuimBas
akcrnpeccuto reHoma BUNY-1. MccrnenoBaHus To-
Ka3bIBaloT, UTO BbicOKMe ypoBHU TNFo MOTyT OBITH
CBSI3aHbl ¢ TiporpeccupoBaHueM BUY-unHbexuuu
M CHIDKeHMeM (PYHKIIMU UMMYHHOI CUCTEMBI. DTO
MOXKET TMPUBECTU K 00Jiee BHICOKOMY PUCKY pa3BU-
THUSI OMITOPTYHUCTUICCKUX MHGPEKIINN U IPYyTUX 3a-
O0oneBaHuii. HekoTopble MccienoBaHUsl paccMaTpu-
BalOT BO3MOXKHOCTH MCITOJIb30BaHMUsI aHTarOHUCTOB
TNFa 11 yMeHblIeHUsT BOCTIAJIEHUS U YJyJILIeHUs
MMMYHHOTO oTBeTa y mnanueHToB ¢ BUY. OgHako
pe3yabTaThl MoKa HEOAHO3HAYHbI, U HEOOXOMMMBbI
JIOTIOJTHUTEIbHbIE uccaeaoBaHus [17].

Ilem» Hamero uccieaoBaHMsA — M3YYUTb OCO-
OEHHOCTM U3MEHeHUss uuTokKnHOoB y BUY-
VHQUIMPOBAHHBIX JIETE.

Marepuans! v MeToapb!

Jlast aTOro uccieaoBaHusl ObLIO CIydailHBIM 00-
pasoM BeIOpaHo 65 BUY-UHGUIIMPOBAHHBIX JETEiA.
WUccnenoBaHue npoBoauuch B PecnybirMKaHCKOM
ueHtpe o 6opbrde co CIINdom Pecnybnuku V3-
OekuctaH M MHCTUTYTe UMMYHOJIOTUM M TE€HOMM-
ku AH PV3, . TamkeHT. Y Bcex o0cyieOBaHHBIX
IVArHo3 ObUT MOATBEPKACH KIMHUYECKU U JJabopa-
TOopHO MeTonoM M®MPA u mmmyHoOsotrHra. BUY-
uHOUIMpPOBaHHBIE (N = 65) yJYaCTHUKU ObLIA B
Bo3pacTe 9-18 jeT. ¥ Bcex o0caemoBaHHBIX WA PO-
nuTesiet ObUIO TTOJIyYeHO JOOPOBOIBHO COIJIacue Ha
yJacTue B JaHHOM MCCIeIOBHUM. BN BhIeIeHBI 2
rpynmnsl cpenu BUY-uHbunmpoBaHHbIX aeteit: 1-s
rpynna — 9-14 jer u 2-g rpymia — 15-18 net. ITo-
kazateau 1utokuHoB IL-4, IL-18, TNFa u IFNy
ONpeaeIISTINCh METOIOM MMMYHO(PEepMEHTHOTO aHa-
m3a (AO «Bekrop-bect», Poccust). Bee manyeHThI
npuHumanu APBT.

JIJ1sl CTaTUCTUYECKOTO aHaIu3a TaHHBIX UCTIOb-
30Bajics cratucTuyeckuii maker MS Excel Bepcuu
2010. 3HaunMble ypoBHU cuuTanuch rpu p < 0,05.

PesynbTathl 1 06CYyXaeHWe

AHanu3 cojepXkaHusi LUTOKWHOB B CbIBOPOT-
Ke kpoBu y BUY-mHGUIMPOBAHHBLIX JeTeil I10-
Kazajl, 4To cpenHee coaepxaHue IL-4 B KoH-
TPOJILHOM TpyIIe NPaKTUUYECKH 3IO0POBBIX U B
rpynne BWY-uHGUMpoBaHHBIX OOJBHBIX CO-
craBwio 1,16%£0,29 or/mn u 1,69+0,18 nr/mi co-
otBercTtBeHHO (p = 0,127). Conepxanue 1L-4 He-
CKOJIbKO BbIllle Yy BUY-mHGUIUPOBAHHBIX JETE,
B CPaBHEHUU C MPaKTUYECKU 3MOPOBBIMU, HO CTa-
TUCTUYECKHN 3HAYMMBIX Pa3INdUii MEXKIy TpyIma-
MM He oOHapyxeHo. IL-4 crocoOGcTByeT MMMYHO-
JIOTUYECKOMY  OTKJIOHEHUIO AuddepeHuInpoBKU
CD4*T-nmumdouutoB B cTopoHy Th2-akTuBauumn
B-knetouHoro 3BeHa uMMyHUTeTa. MHrMOUpyst aKc-
npeccuio KopeuernTtopoB 1iss BUY Ha noBepxHOCTU
T-muMdoumnTOB, MOXET YCUJIMBATh pPerIMKaluo
BWY B nopaxeHHbIX KJIETKaxX U B TO K€ BPEMSI CHU-
JKaeT BO3MOXKHOCTb BHEIPEHUS BUpyca. YBeJIUUEeHUE
ypoBHs IL-4 MoxkeT cmocoOCTBOBaTh M3MEHCHUIO
CTeNeHu TporpeccupoBaHusi 3aboseBaHus. BhisiB-
JIEHO, 4TO B pe3yibrate naaykimu 1L.-4 usmensiercst
MUTPALlMOHHAs aKTMBHOCTb JIEUKOILIMUTOB, KOTopasi
HapacTaeT Mo Mepe MpOorpeccupoBaHUs 3abojeBa-
Hus [7].

OOHapyXeHO, 4YTO CpeaHee CcojaepXaHue
IL-18 Ob1O moctoBepHO Bhillle B rpyrnmne BUY-
WHPUIIMPOBAHHBIX  JIeTEH, B KOHTpPOJBHOI

Tpymnme IIPaKTUICCKM 3IOPOBBIX €ro comepka-
HHe coctaBmwio 165,25+23,72 nr/mia, a B Tpymre
BUY-undbummpoBanabix — 294,05+22,17 1r/mn
(p = 0,0001). IL-18 yyacTByeT B peryiasliiyd BocCIa-
JIUTETBHBIX MPOLIECCOB, KOTOPBIE MOTYT OBITH KakK
MOJe3HbIMU, TaK U BpenHbIMU ITpu BUY-uHbekImu.
M3BecTHO, uTo [L-18, ABNISI9Ch TPOBOCTIAIUTEILHBIM
LUTOKUHOM, IIMPOKO IKCIPECCUPYETCSI BO MHOTUX
KJIETKaX 1/MIN TKaHSIX MJICKOTUTAIOIINX [8], BKITIO-
yasi TIeYeHb, XKUPOBYIO TKaHb, CKEJICTHBIC MBIIIILIBI,
MOJIKEJIYTOYHYIO 3KeJie3y, TOJIOBHOW MO3T U 3HAOTE-
JIUI, 1 HauboJiee N3BECTEH CBOEH POJIbIO B BOCIIAIM-
TEJBHBIX MTpolieccax MPY Pa3IMIHBIX COCTOSTHUSX [2,
3,5].

IL-18 caoBuraer OajaHC LIMTOKMHOB B TIOJb3Yy
KJIETOYHOTO MMMYHUTETA, CTUMYIUPYS TTPOIYKIINIO
IFNy, TNFo, GM-CSE IL-2 1 HeKOTOpBIX IpYyTUX;
CTUMYJIMPYET TPOIYKIIUIO MOJIEKYJ aare3uu, yda-
CTBYIOIIIMX B MEXaHM3MaX KJIETOUHON MUTpaluu,
YTO MMeeT 3HaUeHUE KakK IMpu (GOpMUPOBAHUN WM-
MYHHOTIO OTBETa, TaK U B ITATOreHe3¢ HEKOTOPhIX 3a-
o6oJsieBaHuii [8]. 3bikoB M.B. ¢ coaBT. oOHapyXu,
4TO BbICOKME KOHUeHTpauun IL-18 cHMxXamT co-
KpaTUTEIbHYIO CITOCOOHOCTh MHOKap/a JIEBOTO Xe-
nynouka [2]. OoHapyxeHnue IL-18 B Moue oTpazkaeT
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BBICOKYIO aKTUBHOCTb HE(PPOTUYECKOrO CUHApPOMA
(HC) 1 MmoxeT OBITh MCITOJIb30BAHO JIsI TIPOTHO3M -
pOBaHMs TeparieBTUYECKOro OTBETa Ha TJIIOKOKOPTH -
Koctepouabl [3].

CTaTUCTUUECKH JOCTOBepHOE ToBbIIIeHNe IL-18
B rpymnre BUY-nHGunmpoBaHHBIX aeTelil MMoKa3bl-
BaeT, yTo noBbilieHue [ L-18 He siBsieTcst clrydyaiiHbIM
U MOTYT OBbITh MUCMIOJIB30BaHBI [J151 00Jiee YCUJIEHHOTO
o0cIIemoBaHMs MaHHBIX JCTEe M MPOTHO3UPOBAHUS
BO3HUKHOBEHMSI W3MEHEHUM CO CTOPOHBI APYTrUx
CHCTEM OpraHM3Ma M MPeIOTBPAIeHUST BO3MOXHBIX
OCJIOXKHEHUM.

Ananus pesynsratoB uccienoBanus [FNy 06-
Hapyxwi, yTo cojepxaHue IFNy B KOHTpoJbHOI
rpymnne mnpakTuyecku 310poBbix U BUY-unbu-
LMPOBAHHBIX AETeil B OCHOBHOI TpYyIle OOJbHBIX
cocraBwio 12,07+3,23 nr/min u 56,26+4,41 nr/mi
cootBeTcTBeHHO (p = 0,0001). M3BecTHO, YTO CHU-
KEHUE CTUMYIUpoBaHHOI mpomykumu Thl amMm-
¢ouuramu IFNy accouuupyercsi ¢ TMOBBILIEHUEM
akcripeccun BUY. YcraHoBieHO, UTO Ha pa3HBIX
cTamusgx 3a0oJieBaHUS IIPOMCXOOUT W3MEHEHUE
ypoBHs1 nutokuHa [FNy, orpaxkaromiero ¢gyHkimo-
HaJIbHYI0 aKTUBHOCTb T-xearepoB l-ro Tuma u sB-
JISIIOLLIETOCS PEeryJassTOPOM UMMYHHOTO BOCHAJICHUS,
ocHOBHBIM akTuBaTopoM HK-kierok m makpoda-
roB [12, 13, 15]. BeisgBaeHo, 4TO Ha HaYaJlbLHOW U
oeccumntomMHoi cranuu BUY-uHdbekuu cpeaHss
koHueHTpauus [FNy Obuta Harbosiee BBICOKOI U Me-
HsIJIach MO Mepe MPOrpecCUpoOBaHUs 3a00JIEBaHUSI.
MuHuMaibHOE cofepKaHue OTMEUYEHO B 3aBeplllao-
uryto cranuio BUY-undexkuuu u CITUL (3B-4) [9].
HccnenoBanue TN Fo BBISIBUIO, UTO CpEAHEE COAEP-
xaHue TNFo B KOHTpPOJAbHOI IpyIine MpakTU4eCKu
3n0poBbix coctaBuiao 10,001,111 nir/mi, a B rpyrmnre
BUY-unbunupoBaHHbIX geteir — 19,36%0,93 rir/mi
(p = 0,0001). Haubonee ogHO3HAYHO C OBICTpOIL
mporpeccueii 3a00JieBaHIST AaCCOLUMPOBAH BBHICOKMIA
ypoBeHb HupKyJaupytouiero TNFao [17].

Hamm uccinenoBaHus IMokasajiu, 4TO YPOBEHb
TNFo B OCHOBHOIi rpymme B 2 pa3a Bbllle, YEM B
KOHTPOJILHOU TpyIIme. DTO MOXET YKa3bIBaTh Ha aK-
TUBHU3ALMIO BOCTIAJIMTEJbHBIX MMPOLIECCOB WX APY-
rve natou3noJOrHuyecKrue U3MEHEHUS y 00ceno-
BaHHBIX BUY-uHpUUUPOBAHHBIX JETEH.

JIns BbIICHEHUST OCOOEHHOCTEM MU3MEHEHUS U3-
YYEHHBIX LIUTOKWUHOB B 3aBMCHUMOCTHM OT BO3pacTa
OBLT MIPOBEJIEH aHAJIU3 PE3YJbTaTOB B Pa3HbIX BO3-
PACTHBIX I'pyMITaxX AeTeit. bputo BEISIBICHO, YTO B 1-1i
rpynmne Mmuagux aerei (9-14 get) cpeqHee 3HaueHUE
1L-4 cocraBwio 1,603%+0,616 nr/mi. Bo 2-ii rpymme
crapmmx neteit (15-18 net) cpenHee 3HaueHUe 1L.-4
coctaBwio 1,717%£0,22 nr/ma. CpenHue 3HaYCHUS B
obeux rpynnax OJM3KU APYTr K APYry, OAHAKO YpO-
BeHb [L-4 HeMHOTO BBIIIE B cTapiieit rpyrrme (ot 15
no 18 mer). PasHuIiia MexXay CpeaHUMM 3HAYCHUSIMU

B 2 TpyIINax He SIBJISICTCS CTATUCTUYSCKU 3HAYUMOM
(p =0,8622).

Pesynrsrathl uccinenoBanus IL-18 BbIsIBUIM, 4TO
B 1-1i rpymnme neteil cpenHee 3HadyeHue IL-18 co-
craBuwio 265,23+73,486 nr/ma. B rpynne aeteil ot
15 mo 18 metr cpennee 3HadyeHme IL-18 cocraBmio
311,552+27,509 nr/mn. Ho, pa3HHMIIa MEXIy Cpem-
HUMU 3HAUYEHUSIMU B 2 TPYIIIaxX HE SIBJSICTCST CTaTU-
ctuuecku 3Hauumoit (p = 0,5571). UccnenpoBaHus
nokasbiBaloT, uTo IL-18 MoKeT oka3bIBaTh Kak I1O-
JIOKUTETBbHOE, TaK U OTpUIIATEJIbHOE BIUSHUE Ha
TeueHue BUY-undexkumuu y nereii. IloBbIlIEHHbIE
ypoBHHU IL-18 Moryr cBuaeTenbCcTBOBaTh 00 aKTUB-
HOII BUPYCHOI MH(MEKIMU 1 BocrajeHun. Hekoto-
pble ucciieqoBaHus npeanosaraioT, yto I1L-18 moxkeT
cnocobcTBoBaTh pernukanuu BWUY B omnpeneneH-
HBIX KJIETKaX, TAKMUX Kak Makpodaru [16].

B rpymnrie meteii ot 9 mo 14 et cpenHee 3HAaUCHUE
IFNy cocraBuno 68,575+10,641 nr/ma. B rpymre
nereit ot 15 no 18 ner cpenHee 3HaueHue [FNy co-
craBuio 52,291+5,047 nr/miu. CpenHuii ypoBeHb
IFNy Bblllle B MJIaaIlIeil rpymnme Mo CpaBHEHUIO CO
crapieii rpynmnoii. PazHulia Mexiay cpeiHUMU 3Ha-
YeHUSIMUA B 2 TPYIITaX HE SBISICTCS CTAaTUCTHUYCCKU
3HaunMoi (p = 0,1717). MccnenoBaHust MOKa3bIBa-
10T, yTO ypoBeHb [FNy nuMeeT BaxkHOe 3HaUeHUE 151
KoHTposisi BUY-undbexknuu y nereit. Yposennb IFNy
KOppeJMpyeT ¢ aKTUBHOCTBIO BUPYCa I COCTOSTHUEM
UMMYyHHOI cucteMbl. [ToBbiieHHble ypoBHU [FNy
MOTYT CBUICTEIILCTBOBATh O IOMNBITKAX OpTraHM3Ma
KOHTpOoJIMpoBaTh MHPeK1IMIo. Y nereit ¢ BUY BrIco-
kuii ypoBeHb [FNy accommupyercsi ¢ MeHbleil ya-
CTOTOI ONMMOPTYHUCTUYECKUX MHMEKIIUIA, YTO yKa-
3bIBAa€T Ha ero 3alluTHYy pojb [13]. TToayyeHHBIE
PE3yABTaThl TTOKA3BIBAIOT, YTO C ITOBBIIICHUEM BO3-
pacta cHuxaetcs ypoBeHb [FNy, uTo cmocobcTByeT
0CJIabJICHUIO KOHTPOJIS Had MHGEKIINE.

B rpynme neteii ot 9 no 14 et cpenHee 3HaUESHUE
TNFa cocraBuiio 11,26+1,4 nir/ma. B rpymme nereit
oT 15 no 18 net cpenHee 3HaueHue TNFa coctaBuio
20,183+0,99 nir/mn. Cpenuuii ypoBeHb TNFo 3Ha-
YUTEJILHO BBIIIC B CTapIIeii TPyIIIe IO CPaBHCHUIO
¢ mmammeit rpynmoit (p = 0,000002). Hexoropsie
MCCIIENOBAHUS TTOKAa3bIBAIOT, YTO BBICOKKME YPOBHM
TNFa koppeaupyloT ¢ NOBBIIIEHHOW BUPYCHOM Ha-
TPY3KOI M OoJiee TSLKENIbIM TeUeHHEeM MHMEKINU Y
nereii. IloBeiieHHbie ypoBHU TNFo Moryt ObITh
CBSI3aHEBI C YBEJIMYCHUEM YaCTOTHI OMITOPTYHUCTHIC-
CKUX MH(MEKIIN, TaKNX KaK ITHEBMOIIUCTHAS ITHEB-
MOHMUS U TyOepKyJie3. Y eTeil ¢ Iporpeccupyroiieii
BHWUY-undekuueit HabmomaeTcs aucbajaHc B Mpo-
nykuun TNFo, 4to MOXeT crnocoOGcTBOBaTH MM-
MYHHOM HEIOCTATOYHOCTU Y BOCIPUMMYUBOCTU K
uHdekuusaMm [17]. JloctoBepHOE MOBBIILIEHUE YPOBHSI
TNFa B 6oJiee cTapiieii BO3pacTHOM Ipynie yKa3bl-
BaeT Ha MOBBIIICHUE BOCHAJMTEIbHBIX IIPOIIECCOB
B opraHuzmMe BUY-uHdULIMpOBaHHBIX AETEil, He-
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cMoOTpsi Ha TipoBoauMylo APBT, u HeoOGXxonnMocCcTh
0oJ1ee TIPUCTATBHOTO N3YYeHUS BO3MOXKHBIX IIPUUYNH
JaHHBIX U3MEHEHUN U nepecMmorpa JieyeHuss BUY-
VHOGUIMPOBAHHOIO peOeHKA.

BbiBOAI

BoisiBneHHbI AucOaiaHC IMTOKUHOB COACHUCTBRY-
et nopaxkeHuto Bupycom CD4* kieTok, puBoast K
MPOrpecCUPOBAHUIO0 UMMYHOCYIIPECCUU U K MOCTe-
IYIOIIEMY Pa3BUTUIO OMITOPTYHUCTUYECKUX UHGEK-
umii. YcraHosiieHo, yTo Yy BUY-uHpuumpoBaHHBIX
JneTeil JOCTOBEpPHO MOBbIIeHUe conaepxkaHus 1L-18,
TNFa, IFNy. Ob6HapyxXeHO, 4TO B cTaplieil BO3-
pactHoii rpymniie noBbimanuck [L-18, TNFa, u cHu-
xkaincs [FNy. IToseiiennsie ypoBHu I1L-18, TNFa

MOTYT CBUIETEIbCTBOBATh 00 aKTUBHOM MMMYHHOM
otBeTe Ha BUY. Bo3HUKHOBEHUE XPOHUUYECKUX BOC-
NaJIMTEJbHBIX MTPOLIECCOB YKa3bIBAET Ha MPOTrPECCU-
poBaHUe 3a00JIeBaHUS M Pa3BUTHUS COITYTCTBYIOIINX
3a0o0neBaHuii. U3MeHeHre cuHTe3a IMTOKUHOB UM-
MYHHOW CUCTeMbI BBI3bIBAET AU3PETYISILIUA UMMYH-
Horo orBeTa y BUY-nHpUIIMPOBAaHHBIX AeTEi, YTO B
CBOIO O4Yepeab MOXET MPUBECTU K YCUJIEHUIO BUPYC-
Hoit periukauuu. ITosbimenue 1L-4, 1L-18, TNFa
C MOBbIIIIEHUEM Bo3pacTta netreit u cHuxkeHue [FNy
Ha ¢oHe npoBogumoit APT moka3siBaeT HEOOXO M-
MOCTb U3YY€HUSI BO3BMOXKHBIX MPUYMH JaHHBIX U3Me-
HEeHUI TTepCOHAJILHO Y KaXKJI0To peOeHKa 1 TajibHEeM -
meit Koppekuuu nedyennss BUY-uHpumpoBaHHBIX
JIETE.
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DI'EHY «Hayumbiit uenmp npobaem 300poebs cemvil U penpodyKuyuu yeaosexka», 2. Upkymck, Poccus

Pe3iome. YBennueHue 4acTOTHI BCTPEUYAEMOCTH BOCTIAJIUTEILHBIX 3a00JIeBAaHWIT OpPTaHOB Majoro Tasa;
creproe, 0eCCUMITOMHOE TeUYeHHMe BOCHaJeHUs, TPYAHOCTU BbIIeIeHUS WHMEKIIMOHHOTO areHTa, CITO-
COOCTBYIOT MOMCKY HOBBIX TMAarHOCTUUYECKUX MapKEPOB IS MOATBEPXKACHUSI 3TUOJOrMYeckoro dakropa.
Ileab — ouieHka ypoBHei anTutes K BIITN 1 LIM B-nHdekiinm n xapakreprucTUKa BariHaJIbHOTO MUKPOOMOMa
Yy XEHIINH ¢ XpOHUYECKUM LICPBUIIMTOM M PEIPOAYKTUBHBIMU HAPYLICHUSIMU. B MpocneKTuBHOE MCCIeno-
BaHWC BKJIIOYCHO 72 ITalIMEHTKU B Bo3pacTte 18-45 neT. [IpoBoamiaoch aHKeTUPOBaHME, OOMICKINHNICCKOE,
TMHEKOJIOTUYECKOe U MHCTPpyMEHTaJIbHOEe 00cienoBanus. Mcronb3oBain 6aKTepruoIoTUIecKuit, METO/ TT0-
JUMepa3Hoi LIEMHOM peaKuuu; cepojornyeckoe uccieaoBanme. Coo0aeHbl 3TUYECKUE MPUHLMIIBI, UC-
cJiefoBaHUE OJO0PEHO MECTHBIM KOMUTETOM MO OMOMEIUIIMHCKON 3ThKe. CTaTUCTUYECKYI0 00pabOTKY MO-
JIYY4EHHBIX JaHHBIX MMPOBOIWIN C MCITOJB30BAaHMEM IMaKeTa NMPUKIagHbIX nmporpamm StatSoft Statistica 6.1.
B rpymnme B 1iesioM yactora BctpedaeMocty aHTure kiracca G x BITT cocrasuta 79%, a IMB-undexumnn —
92% (p > 0,05). B cTpykType BariHaJIbHOTO MUKPOOKMOMa Yallle BCTPEYaIOCh COUeTaHUE MUKPOAdPOGUIIOB C
MpeaCTaBUTENSIMU MUKOTLTa3M y 33%; couetanue ¢ BITY ormeuero y 26%; y 19% nipenactaBiieH couyeTaHUEM
¢ KaHIUA03HOUW MH(eKIu. B rpyrme mamyMeHToK ¢ kajobaMu Ha Tarojiormdeckue oemm (45%) dactora
BcTpedaemocTu TUTpoB IgG Gomnee 3200 k BIIT 1-ro, 2-ro Tuna coctaBuia 84% u tutpos IgG 6onee 3200
IIMB — 41% (p < 0,001). B BarmHa/ilbHOM MUKpPOOMOME HaOIIONATNCH MPEACTABUTENIN KUILIECYHOU IPYII-
bl (p < 0,001). ITpu 6GeccMMIITOMHOM TEUEHUM XpOHUYECKOTo 1iepBulinTa TUTpHI IgG 6oiee 3200 xk LIMB-
nHpexuny Hadmoaanuch y 25% u tutpsl 1gG 601ee 3200 k BIIT y 68 % nanuenTtok (p < 0,001). Mukpobuom
npeacTaBjieH CUMOUOTHBIMU MUKpoopraHnudMamu (p < 0,001) u dbakyJIbTaTUBHBIMUA aHA3POOHBIMU TPaM-
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MOJIOXUTEJIbHBIMU MUKpOOpraHu3amamMu. Boicokasi ceposioruuyeckasi pacrpocTpaHeHHOCTb CIieIU(PUIEeCKUX
antuten kjacca G (IgG) x BIIT u LIMB-undekunu cBUAETEIbCTBYET O HAIMYUU MEPCUCTUPYIOLLEH Teprie-
TUYECKOU MHbeKIMU. [Tpy HATMYMK NMaTo0rnuyecKux oeyieilt MUKpoOUOM IMpeACcTaBIeH MUKPOOPTraHU3MaMU
KUIIIEYHOI rpynIibl. beccuMnToMHOe TedyeHre XPOHUYECKOTO LIEPBUIIMTA COITPOBOXKIAIOCH ITPUCYTCTBUEM
KaHIMI03HOU MH(EKIIMU B CMMOMO3¢ C ypearyla3aMoi 1 rapaHepeIIoin U haKyJIbTaTUBHBIMUA aHA3POOHBIMU
rpamMmnoJIOXUTEIbHBIMU MUKPOOPraHU3MaMU.

Karouesnie cnosa: ecepneceupycnas ungexyus, yepeuyum, penpooyKmugHbsle HapyuleHus, MUKkpoouom, XpoHu1eckoe gocnanetue,
anmumena

LEVELS OF ANTIBODIES TO HERPES SIMPLEX VIRUS,
CYTOMEGALOVIRUS, AND FEATURES OF VAGINAL
MICROBIOTA IN WOMEN WITH CHRONIC CERVICITIS
AND REPRODUCTIVE DISORDERS

Danusevich LN, Ievleva K.D., Nadeliaeva Ya.G., Lazareva L.M.,
Nemchenko U.M,, Kolesnikova L.I.

Research Centre for Family Health and Human Reproduction Problems, Irkutsk, Russian Federation

Abstract. The increasing incidence of pelvic inflammatory diseases, latent course of inflammation,
difficulties in isolating the infectious agent contribute to the search for new diagnostic markers to confirm the
etiologic factor. Objective of our study was to assess the levels of antibodies to herpes simplex virus (HSV) and
cytomegalovirus (CMYV), and to characterize the vaginal microbiome in women with chronic cervicitis and
reproductive disorders. The prospective study included 72 patients aged 18-45 years. A questionnaire, general
clinical, gynecological and instrumental examinations were conducted. Bacteriological, PCR, and serological
techniques were used. Ethical principles were observed, the study was approved by the local biomedical ethics
committee. Statistical processing of the obtained data was performed using the StatSoft Statistica 6.1 application
package. In total group, the frequency of class G antibodies to HSV was 79%, and to CMYV, 92% (p > 0.05).
Within the vaginal microbiome, a combination of microaerophiles with Mycoplasma species was most common
in 33%; a combination with HPV was noted in 26%; in 19%, its combination with Candida infection was
observed. In the group of patients with complaints for pathological leucorrhoea (45%), the frequency of IgG
titers > 3200 to HSV type 1.2 was 84%, and IgG titers > 3200 to CMV were found in 41% of cases (p < 0.001).
Bacteria of intestinal group were observed in the vaginal microbiome (p < 0.001). In asymptomatic chronic
cervicitis, IgG titers > 3200 to CMYV infection were observed in 25%, and IgG titers > 3200 to HSV were
revealed in 68 % of patients (p < 0.001). The microbiome is represented by symbiotic microorganisms (p < 0.001)
and facultative anaerobic Gram-positive microorganisms. High serological prevalence of specific class G
antibodies (IgG) to HSV and CMYV infection indicates the presence of persistent herpes infection. In the cases
of pathological leucorrhoea, the microbiome is enriched by intestinal microorganisms. Asymptomatic course
of chronic cervicitis was accompanied by the presence of Candida infection in symbiosis with Ureaplasma and
Gardnerella, and facultative anaerobic gram-positive microorganismes.

Keywords: herpesvirus infection, cervicitis, reproductive disorders, microbiome, chronic inflammation, antibodies

Pa6ota BeITTOTHEHA B pamMKax roc. TeMbl ®T'BHY BBe fleHne
HII T3CPY «Ilatodusuonornyeckue MeXxaHU3MbI
U TEHETUKO-METa0OJIMICCKIE IIPEIUKTOPHI COoXpa-
HEHUS PENpPOAYKTUBHOTO 300pOBbs M A0ATONeTHs] B HEKOIOTHYECKO 3a00J1€BaEMOCTH 3aHUMAET OJIHO
Pa3IMYHBIX BO3PACTHBIX, TEHIEPHBIX M STHUUECKMX M3 BEIYIIMX MecT U BcTpedaercs B 60-70% ciyva-
rpyIiax». eB [3, 8]. OmHako HabJ©OgaeMoe OECCUMITTOMHOE

XpoHuueckuit nepBuldt (XI) B cTpyKType ru-
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TeYeHWe ITaHHOTO 3a0oJieBaHUsI YMEHbIIaeT obpa-
IIAeMOCTbD ITAlIMeHTOK 32 MEIMIIMHCKON MOMOIIBIO,
YTO CHMXKAEeT MPOLEHT pacnpocTpaHeHHocTu X1 B
nonynguuu. HadvaBmumiicss BOCHAIUTEIBHBIN ITPO-
ecc B IIeiiKe MaTKU ITOCTENIEHHO IPOIrPEeCCUPYET,
W JUJTS1 BBISIBJIEHUSI aCCUMIITOMHBIX CJIydaeB HE00XO-
INUMO TIpOBeIeHIE ITPOMIMIaKTUICCKIX OCMOTPOB C
IPOBEACHUEM MHKPOCKOIUIECKOTO M IUTOJIOTHYC-
CKOro ucciaeaoBaHuii. BaxxHo oTMeTUTh, YTO BBISIB-
JIEHUE 3TUOJOTMYecKoro dakropa gaxke B HACTOSI-
1ee BpeMs OcTaeTcs CiaoXKHoM 3amadeit [12]. B 70%
cllydaeB BOCITJIMTEJbHBIX 3a00JieBaHUI OpraHoB
MaJjioro Ta3a MCIIOJIb30BaHWE OOIICTIPUHSTHIX TUa-
THOCTMYECKUX ITOIXOIOB HE BBISIBIISICT BO3OYIUTEIS,
YTO TIOATBEPXKIAET 1IeJIeCO00Pa3HOCTh TMPUMEHEe-
HUSI SMITMPUYECKON aHTUOAKTepPUATILHOUM Tepartnu
M CIOCOOCTBYET ITOMCKY HOBBIX JTHMATHOCTHUYCCKUX
Mapkepos [9].

TepMuH <«reprieTdeckast WHOEKIUST» TIpUMeE-
HUM K BUpPYycaM IIPOCTOIO reprieca 1-ro u 2-ro TuIa
(BIIIN). Ceponoruueckast  pacrpoCcTpaHEeHHOCTb
IIAPOKO BapbUPYETCS B 3aBUCUMOCTHU OT peTHMOHa
B Mupe, oT 10% no 70% cpeau >XeHILUH, Mocela-
IOLIMX KEHCKYI0 KOHCYJIBTALlMIO, U 3aBUCUT OT pe-
TMOHA TIPOXUBAHUS M COLUAIBHO-3KOHOMMNYECKUX
ycaosuii [1, 14]. Yacto BIIT-1 u BIIT'-2 BBI3BIBAIOT
OJIHU U Te ke 3a0oneBaHus [1].

ITokazartereM MEPCUCTEHIIMA BUPYCOB SIBISCTCS
obHapyxeHue crieundpuuecknx anturen IgG. Ot-
cyTcTBUe TUTpOB IgM, a Takke OIMHAMUKU B KOH-
neHtpauuu creuuduyeckux IgG moryt ObITh 00-
YCJIOBIICHBI JINOO TIO3MHUM CPOKOM 3abopa KpOBU
C MOMeHTa MH(UIUPOBAHUS, JTUOO HeaaeKBaTHBIM
UMMYHHBIM OTBETOM OOYCJIOBJIIEHHBIM HapyIICHU-
eM B UMMYHHOI cucteme. MHGeKIMsI, BhI3bIBacMasi
BIII, orHOCUTCSI K MH(MEKLMUIM ¢ HETUITUYHON TU-
HaMUWKOI aHTUTEI000pa30BaHUs, KOTa MOsSBISHUE
IgM He Bcerna CIIyKAT HaJACKHBIM MapKepOM pellu-
nuBa 3aboJieBaHus [13].

Tlonagasi B opranuam 4ejioBeka, BIIIT moxmu3s-
HEHHO ITIEPCUCTHPYET B HEM, ITOopakasl TeHUTAIUHN
(LepBUKaNbHbBINM KaHaJI, MAaTKy U MPUAATKU), TPUBO-
IINT K Pa3BUTHIO XPOHUYECKMNX 3a00IeBaHUI, peTIpo-
MYKTUBHBIX HApyIICHUH, IIPEKIASBPEMEHHBIM pOoIaM
M HE MCKJIIOYaeTCsl ero poJjib B pa3BUTUM OHKOJIOIHM-
yecKkoro mnpoiiecca B 1ieiike matku [1, 4, 5, 8, 11].
Ou4eHb 9acTo TIePBUYHBIN TeHUTAJIbHBIN TepIieC Mpo-
TeKaeT 0eCCUMITTOMHO U, B 3aBUCUMOCTU OT UMMYH-
HOTO CTaTyca opraHu3Ma, IPUBOIUT BIOCIEACTBUU
K CKPBITOMY BHPYCOHOCHUTEIHCTBY WJIM Pa3BUTHUIO
PEeLMANBUPYIOIIETO Teplieca pa3idyHOl CTereHu
Tskectu [10].

B pesynbraTe HEIOJIHOIIEHHOTO MMMYHHOTO OT-
B€Ta CO CTOPOHBI CAM3UCTBIX 000J0YEK YCIOBHO-
MaToreHHass MUWKpPodIopa TEeHUTAJIBHOIO TpaKTa,

B YaCTHOCTU B OJHIOMETPUM, BIIOCJICICTBUU MO-
KET CTaTh WHUIIMATOPOM BOCIAJMTEIFHOTO IIPO-
necca [11, 13]. B mocineacTBue poJib MEPBUUYHOTO
BO3OYIMTENST yTpauMBaeTCsl, a OCHOBHYIO pOJib B
IPOrPEeCCUPOBAHNMN WM XPOHU3ALMH 3a00JIeBaHUIA
IpUOOPETAIOT MMMYHOJIOTMYECKME pacCTpOiCTBa,
BTOPUYHOE MHMUIMPOBAHUE U HapylleHue (PyHK-
LMY TIopakeHHoro opraHa [7, 13].

HapyireHust B MMMYHHOM CTaTyce HaOII0maloTCs
KaK B PEMUCCHUHU, TaK U BO BpeMsI peliianBa 3a00Jj1e-
BaHus. Ero nosiBieHre BO MHOTOM OOYCJTIOBJIEHO OT-
CYTCTBHEM B3aMMOCBSI3M MEXIY Pa3IUIHBIMU KOM-
MOHEHTAMM ITPOTUBOBUPYCHOI 3a1IuThI [10].

Iennio uccaenoBanus sBUJIach OLIGHKA YpPOBHEM
antuten K BIIT' u nutoMeraioBupycHoi uHdekumnuu
(IMB) m xapakTeprcTHKa BarMHAJIbHOTO MUWKPO-
ouoMa y xeHIIMH ¢ XL u penpoayKTUBHBIMU Ha-
PYLIEHUSIMU JUIST YAYYIICHUST TUArHOCTUYECKUX U
JICICOHBIX MEPOTIPUSTHIA.

Matepuans! 1 MeTogbl

I[IpoBenmeHO  TIPOCIIEKTUBHOE  HMCCJICIOBAaHUE.
Bxi1royeHbl MallMEHTKU C PENpPOAYKTUBHBIMHU Ha-
pylieHusiMA B Bo3pacTte oT 18 mo 45 ner ¢ numa-
rHo3oM «XII» (n = 72) (MKB 10 — N 72; MKB 11
-GA04 LepBunur) (cpemHuii Bo3pact 28*1,1 roma),
OCMOTpPEHHbIE TMHEKOJIOTOM Ha aMOyJIaTOPHOM ITpH-
eMe B nepuoa 2021-2022 rr.

Kputepun BKIIOUEHUS B TPYIIY MCCIICTOBAHMS:
BO3pacT NalueHTKU 18-45 jieT; maToNorn4ecKue Bhl-
JIeJICHUS U3 MOJOBBIX MMyTeW UK UX OTCYTCTBUE; MO -
nrcaHHoe WHGOPMUPOBAHHOE COTJIacHe Ha yJacTHUe
B HCCJEIOBAaHUU; TOTOBHOCTb yYaCTHUKaA COOJIIO-
JaTh BCe MPOLIEAYPbl UCCIAEAOBAHUS U TOCTYMHOCTh
y4acTHUKA B TEUEHHE BCEro CpoKa MCCIEIOBaAHUS,
npuszHaku X1 mo pe3yabrataM paciiMpeHHON KOJIb-
nockonuu. Kputepun HCKIIOYEHUS: AUCILIa3UU
IIEUKN MAaTKU YMEPEHHON U BBIPAXXEHHOW CTEIIEHU
TSDKECTH, TIOJO3pSHME Ha OITyXOJIeBOI IIpoliecc, Ha-
Ju4yre MHGEKIM, mepeaaBaeMbIX TTOJIOBBIM ITyTEM,
Ha MOMEHT BKJIIOUEHUS; UCMOJIb30BaHUE aHTUOUO-
TUKOB, UMMYHOMOJIYJISITOPOB, BUTAMUHHBIX TIperna-
paToB, aHTUOAKTEPHAJIbHBIX BarMHAJIbHBIX Iperna-
paToB B TEUECHME TTOCJICTHUX 6 MeC.; UCTIOJIb30BaHUE
TOPMOHAJIbHOTO BarHAJILHOTO KOJIbLIA JJIsI KOHTpa-
OeNUK; Teproa OepeMEHHOCTH WJIW KOPMJICHUS
TPYyIbIO.

Bce yuacTHMIIBI ICCieIOBaHUS ObUTA MPOAHKETU -
POBaHbBI, UM OBLIN IIPOBEICHBI U3MEPEHUSI OCHOBHBIX
aHTPOIIOMETPUYCCKUX ITapaMeTpOB M TMOKa3aTeseit
JKU3HEHHO BaXXKHbIX (yHKUUNA. [WMHeKomornyeckui
OCMOTP BKJIIOUAJI: 3200p Ma3Ka Ha OHKOLIMTOJIOTUIO,
MUKpodIIopy, udMepeHne pH BraraaumniHON XKUIKO-
CTU C TTOMOIIIBIO MHAMKATOPHBIX MogocoK Kosbmo-
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TecT pH, mpoBeaeHWEe paCHIMPEHHOU KOJBIIOCKO-
nuu. Y3 T/B mpoBoauioch s TTOATBEPKICHUS
HaJIMYUSI UJIU OTCYTCTBHUSI COUEeTAHHOI'O OHKOJIOTMYe-
ckoro npoliecca. st uaeHTUuUKauu Bo30yauTes
MCIIONb30Bau bakTepuonorndeckuii meron, IMLIP-
nuarHoctuky (JAHK-TTLIP) UTIIIIII, Bupyca namnui-
oMbl yesoBeka (BITY), «®emodop Ckpur» (OO0
«AHK-Texnonorusi», Poccust), a rakzke MDA — me-
TOI ¢ ompeneneHueM tutpa aHtutena K BIIT (1-ro,
2-ro tuna) u LIMB-undexkunn. Ma3ku u3 Biara-
Juina ajisi 6aKTepuoJoruu B3SIThl C COOJIOACHUEM
TMIPaBIJI ACEIITUKN BaTHBIM TaMITOHOM B IIPOOUPKY C
TpaHcTiopTHOI cpenoit AMIES 6e3 yris (Mmogudu-
kauus cpensl STUART (HIMEDIA)). BarunansHoe
OTHeJIsIeMOe 3aceBajid Ha CTAaHOAPTHBIC ITMTATE/Ib-
HbI€ Cpedbl, MPOBOIUIU YYET KOJOHUEOOPA3YIOIINX
enuHul] (KOE). MaeHTuduKaumnmo ocyleCcTBISLIN C
WCTIOJIb30BAHUEM CTaHIAPTU3MPOBAHHBIX OaKTepH-
OJIOTUYECKUX aITOPUTMOB, C Y4eTOM MOpdoJiorTuye-
CKUX, KyJIBTYPaJIbHBIX I OMOXUMUYECKNX CBOUCTB.

CTaTuCTUUECKUI aHaIu3 JaHHBIX ITPOBOIMICS
¢ TIpuMeHeHueM mporpamMmbl Statistica 6.1 StatSoft
Inc., CIIIA (mpaBoob6aanmarens muneH3un — @PT'BHY
«HayuHbIll 1IeHTp mpoOJieM 3I0POBbSI CEMbU M pe-
NPOOYKIIMK 4YeJIoBeKa»). MeTombl CTaTUCTUYECKO-
ro aHajaW3a BKIIOYAIU OIMCATCIIbHYIO CTaTUCTHKY.
CTaTUCTUUYECKYI0 3HAYMMOCTb CPaBHUBAeMBbIX I10-
KazaTeJieil ycTaHaBJIMBaIU, UCITONBL3ysT U-KpUTepuit
Manna—YutHu u kpurepuii Koamoroposa—Cmup-
HoOBa (JaHHBIE MpeacTaB/ieHbl B BUujae M+tm, rone M —
cpemHee apru(pMETHISCKOE, M — OIIMOKa CPEeIHETO),
a TakXe KpUTepuii y>. BemmanHa ypoBHSI CTaTHCTH-
YeCKOM 3HaUMMOCTH (p) IIpuHsITa paBHOIi 0,05.

B pabGote ¢ mamueHTaMu COOJIOOAIMCH ATUYE-
CKUE TTPUHIINITBI, M3JTOKeHHBIC B XeTbCMHKCKOM Ie-
Kiapauun BcemMupHOM MeaULIMHCKOI accolualiu
(pemakuum 2000 u 2013 rr.). MccaenoBanue ObLIO
OOOOPEHO JTOKAIIBHBIM 3TUYECKUM KOMUTETOM (BBI-
nucka u3 nmporokosa Ne 8.4 or 16.11.2020).

Pe3synbTaThl 1 00CYyXaeHe

M3BecTHO, UTO BUPYCHI repreca SIBASIIOTCS 00-
JIMTaTHBIMUA BHYTPUKJICTOUHBIMH T1apa3uTaMu U pe-
IPOOYIUPYIOTCS B siApe MHOUIIMPOBAHHBIX KIIETOK,
YTO TPUBOAUT K JE€T€HEpALMU U TMOeInU MOpaKeH-
HBIX KJIeTOK. Bce repriecBupycol otHocsTest K JIHK-
coIepXXallliM BHpycaM, ITOXOXH IT0 MOpP(OJIOTHMN,
TUITY HYKJIEMHOBOI KHCJIOTBI, CIIOCO0Y PEHpPOmyK-
U B siIpaxX MHGUIUPOBAHHBIX KJIETOK U pa3MepaM,
a TakxXe Mo BO3MOXHOCTH WHULMUPOBAThH JIATEHT-
HYI0, OCTPYIO U XPOHUUYECKYIO0 UH(EKIIUIO Y YeJIOBe-
Ka [7].

IlepeueHb 3aboseBaHUIl, 3TUOJOTMYECKU CBSI-
3aHHbIX ¢ BIII, nmocrosinHo yBenuuuBaetcsi. Co-

IIACHO JAHHBIM JIATEPATyphbl, y 3,6% XKeHIUH,
crpamarornux X1 n JeiikomIakmusIMu IIeHKN MaTKH,
KOTOpbBIE TIOXO TOANAIOTCS TPAAUIIMOHHBIM METO-
JlaM JIeYeHWUsI, TeprieThndeckass MH(MEKIIMS sIBJISIETCS
HETIOCPEACTBCHHON IIPUYMHOW TAHHBIX 3a0o0JjieBa-
Huii [11].

IMomamast omHaXXAbl B OpraHW3M, UMMYHHasl CH-
cTeMa JeJloBeKa HauMHAaeT BBIPabaThIBATh CIICIIN (DU -
yeckue K JaHHOMY BuUpycy aHtutena (Ig — ummyHo-
r1o0yauHbl M u G), KaK BaXHbI (DaKTOp 3alIUThI
oT nHpekunn. OLIeHUBAsT YPOBHU TaHHBIX aHTUTEII,
€CTb BO3MOXKHOCTb, COBMECTHO C KIMHUYECKUMU
MPOSIBJICHUSIMU, OLEHUTh CTaaui0 MH(MEKIIMOHHOTO
mporecca. YUYUTBHIBasT IMHPOKYIO CEPOJIOTHUCCKYIO
pPacpoCTPaHEHHOCTh TePHEeCBUPYCHON WHMEKIINU
HaMU OBbLT U3yYeH YPOBEHb aHTUTEJT K TePIIeCBUPYC-
HOI MH(PEKIMU y MalUeHTOK ¢ X1 1 penpoayKTuB-
HBIMU HapyILIeHUSIMU.

MbI paccMOTpenu reprieCBUpPYCHYIO WH(EKIIUIo
Kak (baKTOp, BIUSIONINYA Ha UMMYHOJIOTHISCKYIO pe-
aKTUBHOCTH opraHusma. OlieHUBaJIM KOJI-BO TUTPOB
anturten IgG x BIIT-2 u IIMB Ilo Haliym gJaHHBIM
JacToTa BCTpeuaeMocT! aHTuTen Kinacca IgG x BIIT
cocraBuwia 79%, a antuten kiacca IgG x LIMB-
nHpexuuu — 92% (p > 0,05). I1pu oLieHKe MHIEKCA
aBumHocTu (MA) mst BIIT y manmeHTOK 0€3 1IepBu-
uurta y 9% nadmonaicsa MA 6onee 60%, a npu Ha-
Juun nepsuuuta MA = 40-60% Obl1 OOHApPYXKEH Y
36% xenuuH (p < 0,001), 4TO, BO3MOXKHO, XapaKTe-
pu3yeT CTaIuI0 O0OCTPEHUS WJIM HEMOJIHOW peMUC-
CHMU Yy TTAIIMEHTOK C IIEPBULIUTOM.

Hamwm mpencraBiieHa XapaKTepUCTUKA BaTMHAJb-
HOro Mukpoodmoma y xeHiuH ¢ XL 1 pernmpoaykTus-
HBIMM HapyIlIeHUsIMM B Tpytirie B 1iejioM. I1o pacmpo-
crpaneHHocTu npu X1 1-e mecro (33%) 3aHuMao
coueTaHWEe MUKPOa’pO(dUIOB C MNPEACTaBUTEISIMU
mukoruiasm 10° KOE/mi; 2-e MecTo 110 pacripocTpa-
HeHHOCTH (26%) — aT0 coueranue BITY: ¢ yciioBHO-
naToreHHou Mukpodaopoii (YIIM) — 10%, ¢ YIIM
+ rapaHepesies + ypearuiazmos — 3%, ¢ rapaHepei-
nme3oM — 6%, ¢ ypearazmoszoM — 3%, ¢ Mycoplasma
hominis — 4% 3-e mecto (19%) npencTaBieHO cove-
TaHMEM KaHAUA03HON nHbekuuu: ¢ YIIM — 6%, ¢
VIIM + rapaHepesie3 — 3%, ¢ rapaHepesie3oM —
4%, ¢ IMB + rapanepemnes — 3%, ¢ IMB — 3%.
PesynbraThl mpencTaBiieHbl HA pUCYHKE 1.

PesynbraThl Halllero ucciaeoOBaHUS IT0Ka3alid,
YTO BarMHajbHbI# MHKpoOuoM mnpu XL u pemnpo-
JTIYKTUBHBIX HapYIIEHUSX TIPEJCTaBICH YCIOBHO-TIA-
TOreHHO! MUKpOGIOpOi U HamyreM y 26% mnauu-
eHTok BITY-uHpexkuuu. B nocnenHee necsatuietTue
HaOII0/1aeTCSI U3MEHEHUE 3TUOJIOTUUECKOTO (DaKTOo-
pa BOCITAJIMTEJIbHBIX 3a001€BaHUI FreHUTAJIUI B CTO-
POHY aKTMBHOCTU YCJIOBHO-HATOT€HHBIX MUKPOOP-
TaHU3MOB B BUJE MOJMMUKPOOHBIX accouuanuit [2,
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3, 8], YTO COOTHOCUTCS C MOJYYEHHBIMU HAMU pe-
3ynbpraTamMu. JlaHHBIE MUKPOOPTaHU3MBI, IIPUCYT-
CTBYIOIIIME B BATMHAJIbHOM OUOTOIIE, SIBJSISICh TOTEH-
OUaIBHBIMA ITTaTOT€HAMM, PE3KO ITOBBIMIAIOT PUCK
BOCXOIAIIETO NMHMUIIMPOBAHUS SHAOMETPUS |5, 8].

B mocnegHee BpeMsi JOCTaTOYHO 4YacTO HaOIIO-
JaeTcsl 0eCCUMITTOMHOE TCUCHNE XPOHMUECKIX BOC-
NaJUTeIPHBIX 3a00JIEBaHUIT OpraHOB MAJIOTO Tasa
(XB30OMT), B TOM 4yMCJie XpOHUYECKOTO LIEPBULIATA
(X11) Hecneuunduueckoit atuoyoruu [6]. OrpoMmHas
M3MEHUYMBOCTh MUKPOOMOTHI TEHUTAJIBHOTO TpakKTa
OCOOEHHO TIpU O0ECCUMIITOMHOM, CYOKJIIMHUYECKOM
U xpoHudeckom TeyeHun XII mpencrtasisger coboit
npo0JeMy BBISIBIICHHUS] 3THOJOTMYECKOTo (akTopa.
Wccnenosanue, npoeaeHHoe B 2016 1., mmokasao,
YTO OCHOBHBIM KJIMHUYECKUM MPOSIBJICHUEM Y TTall-
€HTOK IpU 0OpallleHNH K THHEKOJIOTY OBLIN MaTOJIO-
rmdeckue 0ejiv, YacToTa KOTOPhIX gocturaia 85,5%
(65) [9]. B nanHOM 06JIOKE HAIIIErO MCCJIETOBAHUS
UCKII0YeHBI ManneHTKN ¢ BITY-nHdunuposanmeM.
KajmoObl Ha TmaToJioruuyeckue Oeau TPeabsBIsSIIN
45% malnyeHTOK, COOTBETCTBEHHO 55% JKEHIIUH HE
Oecrokomyim marojiormyeckue o6emm (p > 0,05). Ta-
KOM 3HAaYUTEJIbHBIU MPOLIEHT 6€CCUMITITOMHOIO IMTPO-
SIBJIEHUST, BOBMOXHO, MOXKET ObITh CBsI3aH C OCOOEH-
HOCTSIMH BBIOOPKH, C HAIMIMEM Y pacCMaTpUBaeMOit
rpynnsl nanueHToK XL v penpomayKTUBHBIX Hapy-
IIEHUN.

PesymbraThl Halllero MCCICOOBAaHUS TOKA3aIn
BBICOKYIO 4acTOTy BcTpedyaemMocTu TutpoB IgG K
BIIT B 0Geux rpymnmax. B rpyrmnmne manuueHToK ¢ xajo-
6aMu Ha Oenu 4yacToTa BCcTpedyaeMocTu TUTpoB IgG
K BIII coctaBuna 84% (n = 27/5) ¢ tutpamu IgG
6oJiee 3200, B rpyrire ¢ 66CCUMIITOMHBIM TeYEHUEM
XL tutpwr IgG 6o0nee 3200 x BIITT Habmonanuce y
68% (n = 27/13) manuentok (OR 1,800, 95% U
1,084-2,536). Turpsl IgG Gosee 3200 x LIMB 06-
HapyXeHbl y 41% y MalMeHTOK ¢ HaJIM4ueM XKajao0
Ha 0eJsiu, B TPYIIEe C OTCYTCTBUEM Kaynob TuTphl IgG
6osee 3200 k LIMB-undekuuu Habaoganuch y 25%
(OR 1,458, 95% 1A 0,882-2,409).

B oGeux rpymnmax B BarmHaJibHOM MUKPOOUO-
Me HaOJTIoJaICsT BRICOKW MPOLICHT BCTPEYaeMOCTH
MUKPOOPTaHU3MOB TPYIIIBI MUKOIUIAa3M, C TCHIOCH-
HMeil K yBEJMYEHUIO MaHHBIX MUKPOOPTraHU3MOB
npu 6eccumntToMHoM TeueHue X1I. OcobeHHOCThIO
MUKpoOMOoMa Biaraiauiia y KeHiuH ¢ X1 u xano-
0amMu Ha OefM SBUJIOCH HaIUYMe MUKPOOPTaHU3-
MOB KUIIIEYHOM TPYIIIhI, TAKOBBIE OTCYTCTBOBAIN B
rpymnmne naumMeHTokK 6e3 kano6. Y xeHuuH ¢ XL u
0eCCUMMNTOMHBIM TeUEHHEM Yallle BbiceBajach KaH-
nauno3Hasi MHGeKIUss B cuMOMo3e ¢ ypearuiazmoit
W TapaHepe/uioin W (haKyJbTaTUBHBIE aHAd’POOHBIC
TPaMITONOXKUTEIbHbIE MUKPOOPTaHU3MBI.

PesynbraThl mpeacTaBiieHbl HA pUCyHKax 2 u 3.

3% 2%

3%

ypeannasma-rapaHepenna-mukonrasma
(ureaplasma/gardnerella/mycoplasma)

YIMM (opportunistic microflora)
BIMY-u3onuposanHo (HPV-isolated)
BIMY-komop6uaHocTs (HPV-comorbidity)
kaHanao3 u3onupoBaHHo (candida isolated)
kaHanao3 komopbuaHocTs (candida comorbidity)
LIMB-uHdpekuus (CMV-infection)

BN -uHdbekums (HSV-infection)

D pO0DDoDEoO0Om

PucyHok 1. BupoBoe pasHoobpasue BarHanbHOro
MUKpobuoma B rpynne nauueHToK ¢ XPOHNYECKUM
LiepBULIMTOM M PenpoAyKTUBHbIMMU HapYLIEHUAMU

Figure 1. Species diversity of the vaginal microbiome in a group
of patients with chronic cervicitis and reproductive disorders

6%

1%

33%

17%

O Ureaplasmti/gardnerella
O Gardnerella/candida
O E.coli

B Enteroc. faecatis

PucyHok 2. PasHosugHocTb YIIM Bo BnaranuwHom
GroTone XeHLWMH C XPOHUYECKNUM LIepPBULIMTOM

1 naTonornyeckummn 6enamu

Figure 2. Varieties of vaginal microbiome in the vaginal biotope
of women with chronic cervicitis and pathological leucorrhoea

JaHHbIe JTUTEpaTypbl CBUIETEIBCTBYIOT O TOM,
qTO TaHHAasT MUKpoIopa, BXOAIIAs B COCTaB HILK-
HEero oTje/a MOJIOBOIO TpaKTa, MpPOSIBISIET cebds y
JIVI] C UMMYHOKOMITPOMETUPYIOIIUMU COCTOSTHUSIMU
o00it aTnonoruu [10].
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5%
0% BbiBoAb!

Bricokasi ceposiornyeckasi pacrpoCTpaHEeHHOCTh
cnenudniecknx anturen kinacca G (IgG) k BIIT u

35% LIMB-uHbek1M1 ¢ ypOBHEM TUTPOB aHTUTENT Kjlac-
ca G 6osiee 3200 npu X1I cBUIETENBCTBYET O HAIM-
25% YUY TIEPCUCTUPYIOLIEH repreTnuecKoit MH(pEKIU 1
yallle BCTpeyaeTcsl y MalueHTOK C MaTOJIOrM4YeCKUMM
oensIMu.
BarvHaabHBIM MUKPOOMOM MPU HAJTWIUM ITaTO-
25% JIOTUYECKUX Oejieil mpeAcTaBieH MUKPOOpraHU3Ma-
MU KUIIEYHOM TPYTIITHI.
B Ureaplasma/gardnerella/candida beccumntoMmHoe Te‘IeHI/IE: XL compoBoXaaaoch
NPUCYTCTBUEM KaHIMIO3HOW MH(MEKIMU B CUMOU-
@ Ureaplasma/gardnerella M .
, 03¢ C ypearuta3aMoil M TapaHepesuioil u dakynbra-
B Gar dnerella‘/ candida TUBHBIMUA aHA3pPOOHBIMM  TPAMITOJIOXKUTETbHBIMU
B Strept. oralis MUKPOOpPTraHU3MaMH.
B Corynebacter OTCYTCTBUE XaJ0O HA MATOJOTMYeCKUe Oeau He
BCErla COMOCTaBMMO C IIOHSATUEM <«300POBOE BJia-
rajiviie» M 310poBas Iieiika maTku. [lpemmaraercs
PucyHok 3. PasHosugHocTb YIM BO BriaranuuHom YYUTBIBATH YPOBEHb AHTUTEJ K IepIETUYECCKON MH-
GroTone KeHLWWH C XPOHNYECKUM LiepBULIUTOM deKMn Kak IPeIrKTOopa OILICHKA WMMYHOJIOTHYC-
M 6eCCUMNTOMHLIM TeueHUeM CKOIl pEeakKTUBHOCTH OpPraHM3Ma, 4TO HEOOXOIMMO
Figure 3. Varieties of vaginal microbiome in the vaginal biotope ~ y4MTBIBaTL NPU MPOBEAECHUU MEPCOHUDULIMPOBAH-
of women with chronic cervicitis and asymptomatic course HOM Tepanuu.
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BJIMAHUE NPOBUOTUYECKOIO
ONOJIACKUBATENA OJ14 NOJIOCTU PTA
«AMMYHUTAOMWHOC» HA LUTOKUHOBbIN
NPOdUIJIb U AHTUMUKPOBHbBIE BEIKU POTOBOU
XXUAKOCTU Y 300POBbIX JIIOAEN

INBanosa E.B., YaitnukoBa VI.LH,, IlepynoBa H.b., bekneprenosa A.B,,
bougapenko T.A.

Hucmumym kaemounoeo u eHympukiemounoeo cumbuosa Ypanrockoeo omdesenus Poccuiickoii akademuu Hayk —
obocobnennoe cmpykmyproe noopazdenenue PI'bYH «Openbypeckuii pedepanvhutii uccaedo8amenvckuil yeHmp»
Ypanvckoeo omdenenus Poccuiickoii akademuu Hayk, . Openbype, Poccus

Pesrome. [Torck mMpoOMOTUYECKUX IITAMMOB C TIPOTUBOBOCIIAIUTEIbHBIMU CBOMCTBAMM SIBISICTCST aK-
TyaJbHOI MPOOJIEMOI B COBpPEMEHHO MUKPOOMOJIOTUN, UMMYHOJIOTUU U OuoTexHogoruu. [Tpodbuotuye-
cKasl Tepanus npeacTaBiseT co00il HOBYIO KOHIIEMNIINIO B cToMaTooruu. [Ipodbuoruueckue mpernaparhbl
TOCTYITHEI B PAa3IMIHBIX KOMMEpPUYECKMX (hopMax, BKITIoUas TabJIETKN, 3yOHYIO MACTY, SKUIKOCTb IS TTO-
JocKaHus pra U ap. [IpoOMOTUKY BAMSIOT HAa UMMYHHYIO (DYHKIIMIO, PETYIUPYS JOKaJIbHBIC U CUCTEM-
HBIE MEXaHM3MBbI, B3AUMOACHCTBYS C SMUTSIUATbHBIMU KJIeTKaMHU ITOJOCTU pTa, TEM CaMbIM YCUJIUBasi
OapbepHYIO (PYHKIIMIO CIU3UCTON OOOJOUKHU KaK y 3A0POBBIX JIO/E, TaK U C Pa3IMYHON CTOMATOJIOTU-
yeckoi nmatosorueit. ILleab paboThl — OLIEHUTH BAMSIHUE MTPOOUOTHUYECKOro ornoyiackuparteiass «MMMyHUT-
JoMuHOC» Ha YPOBEHb MPO- U IMPOTUBOBOCHAIUTEIBHBIX IUTOKWUHOB, UMMYHOTJIOOYJIMHOB W JTU30LMa
B POTOBOW JKUJIKOCTHU Y 3MOPOBBIX Jifojeid. MaTtepuaioMm ISl UCCIeTOBAHUS TTOCTYXKUIU 64 TIPOOBI pOTO-
BOM >KMAKOCTH, IIOJIydeHHbIE OT YCJIOBHO 340POBBIX JI0aei B Bo3pacTe oT 30 g0 76 JieT, KOTOpbIe B XO[¢e
paboThl ObUTM pasaesieHbl Ha 2 Tpynnbl: 1-a (n = 30) ¢ BCXOMHO HU3KMMM 3HAYESHUSIMU IIMTOKUHOB B
POTOBOI XKUAKOCTU U 2-5 (n = 34) 6e3 coMaTUUeCKUX 3a00JIeBAaHU, HO C BRICOKUMU 3HAYCHUSIMU LIUTO-
KUHOB. MHrpeIMeHTHBI coCTaB onmoJlacKUBaTes IJis1 MoJocTu pTa « UMMyHUTIOMUHOC» OBLT peACcTaB-
JIEH CyXUM KOHLEeHTpaToM Bifidobacterium bifidum, Bifidobacterium longum, Bifidobacterium adolescentis,
Bifidobacterium breve, Bifidobacterium infantis (conepxanue onpuIobakTepuii B OMHOM MaKeTe callle He
meHee 108 KOE/r). OnonackuBateib « MMMyHUTIOMUHOC» MCITOJB30BAIN JBa pa3a B CYTKM B TEUCHUE
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28 nmHeiil. B Ipob6ax poToBOM XKXKUIKOCTH 00ciienyeMbIX MeTogoM MDA onpenesiii ypOBHU UMMYHOTJIO-
oynuHoB IgA, IgM, IgG (AO «Bekrtop-bect», Poccust) u nutokunos IFNy, TNFa, 1L-17, IL-6, 1L-10,
IL-1ra (OOO «Illutokun», Poccus); nuzounma — ¢oroMerpuiyeckum MetoaoM. CTaTUCTUYECKYIO 00-
paboOTKy IPOBOAUIM C UCIIONb30BaHMeM nporpaMMm Microsoft Excel m Statistica 10.0. Mcmonb3oBaHue
NPOOMOTHYECKOTO OITOJACKMUBATEIIST Y 00CiIeAyeMbIX |- TpYHITEl He TMOBJINSIIO HAa YPOBEHDb IIMTOKUHOB,
HO TIPUBEIO K YBEJIMUYCHUIO COACPXKAHMS JIM30IIMMA. YCTAaHOBICHO, YTO Y 00CIeIyeMBbIX 2-1 TPYIIIBI OT-
Medajaoch CHUXKeHHe ypoBHs IgG 1 mpoBoCcHalUTEIbHBIX IMTOKMHOB, ocodbeHHo IL-17, IL-6, TNFa, a
TaKXKe YBEJIMUYCHHME ITPOTUBOBOCHAIIMTEIBHOTO MUTOKMHA IL-1ra. ITomydeHHBIC pe3yJIbTaThl TO3BOJIUIN
BBISIBUTH MPOTHBOBOCHAJIUTENbHBIN 3 (eKT mpodroTudeckoro onogackuparesss « UMmyHutoMuHOC»,
YTO TTO3BOJISIET €r0 PeKOMEHIOBAaTh KaK IIPO(GMIaKTUIECKOE CPEICTBO, IMTOBHIIIAIOIIEE JJOKATBHYIO 3aIIH -
Ty POTOBOM IOJIOCTU.

Knroueswie crosa: npobuomuueckuii onorackueamenv « Ummynumlomuroc», bugudobaxmepuu, pomosas #cudkocms,
UMMYHOA00YAUHbL, YUMOKUHbL, AU0UUM

THE EFFECT OF PROBIOTIC MOUTHWASH
“IMMUNITDOMINOS” ON THE CYTOKINE PROFILE
AND ANTIMICROBIAL PROTEINS OF THE ORAL FLUID

IN HEALTHY PEOPLE

Ivanova E.V,, Chainikova LLN,, Perunova N.B., Bekpergenova A.V,,
Bondarenko T.A.

Institute of Cellular and Intracellular Symbiosis, Orenburg Federal Research Center, Ural Branch, Russian Academy
of Sciences, Orenburg, Russian Federation

Abstract. The search for probiotic strains with anti-inflammatory properties is an urgent problem in modern
microbiology, immunology and biotechnology. Probiotic therapy is a new concept in dentistry. Probiotic
drugs are available as a variety of commercial forms, including tablets, toothpaste, mouth rinses. Probiotics
affect immune function by regulating local and systemic mechanisms, interacting with epithelial cells of the
oral cavity, thereby enhancing the barrier function of the mucous membrane, both in healthy people and in
patients with various dental disorders. The aim of this study was to evaluate the effect of the probiotic rinse
aid “ImmunitDominos” upon secretion of pro- and anti-inflammatory cytokines, immunoglobulins and
lysozyme in oral fluid of healthy people. The material for the study included 64 oral fluid samples obtained
from conditionally healthy people aged 30 to 76 years divided into 2 groups during the study: 1, with initially
low cytokine values in the oral fluid; and 2, without somatic diseases, but with high cytokine values. The
ingredient composition of the mouthwash “ImmunitDominos” was represented by a dry concentrate of five
probiotic strains of bifidobacteria (the content of bifidobacteria in one sachet package is at least 108 CFU/g).
The mouthwash “ImmunitDominos” was used twice a day for 28 days. The levels of IgA, IgM, IgG (AO Vector-
Best, Russia) and cytokines IFNy, TNFao, IL-17, IL-6, IL-10, IL-1ra (Cytokine LLC, Russia) were determined
in oral fluid samples of the subjects examined by the ELISA method; Lysozyme was assayed by a turbidimetric
method. The use of a probiotic rinse aid in the subjects of group 1 did not affect the level of cytokines, but
led to an increase in lysozyme contents. It was found that the subjects of the 2 group showed a decreased
level of IgG and proinflammatory cytokines, especially IL-17, IL-6, TNFa., as well as an increase in the anti-
inflammatory IL-1ra. The results obtained revealed the anti-inflammatory effect of the probiotic mouthwash
“ImmunitDominos”, thus allowing to recommend it as a potentially preventive agent that increases the local
protection of the oral cavity.

Keywords: probiotic mouthwash “ImmunitDominos”, bifidobacteria, oral fluid, immunoglobulins, cytokines, lysozyme
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BBeneHue

IIpobuoruyeckasi Tepanusl NpeacTaBisieT co0oit
HOBYIO KOHIIenuIo B cromaroyoruu [13]. I1poduo-
TUKU JOCTYITHBI B PAa3IMYHBIX KOMMeEpUYECKUX Ghop-
Max, BKJIIoyasi TabJeTKU, 3yOHYIO TacTy, XKUIAKOCTb
JUTSL TIoJlockaHus pta u ap. [15]. T[IpobuoTtuueckue
0aKTepuu HEMOCPEICTBEHHO B3aUMOJIEICTBYSI C 3y0-
HBIM HaJIETOM, HapymialoT oOpa3oBaHUE OWOTIIEH-
KM, KOHKYPUPYS 3a PELENTOPhl B TKAHSIX XO3sSMHA,
OUTaTeJIbHBIC BEIIeCTBa, BBIPAOATHIBAIOT AHTHUMU-
KpOOHBIE (DaKTOphI pa3nuaHoi npuponsl [9]. Ilo-
JOKUTEeNbHbIE 3P (eKThI AeICTBUS MPOOMOTUIECKUX
OMoJIaCKUBaTeIe CBSI3BIBAIOT U CO CIOCOOHOCTHIO
BIUSATH Ha TIPOAYKIIMIO MPO- UM MPOTUBOBOCIIAIM-
TEJbHBIX LIMTOKWUHOB, U3MEHSIS UX OaJlaHC B POTOBOM
MOJIOCTU, YTO MPUBOAUT K OrPaHUYEHUIO BOCIA-
JIMTEJIbHBIX TIPOLIECCOB B ITaHHOM Oumotorie. B uc-
CJIEOBAHUSIX in Vivo TIOKAa3aHO BJIUSIHUE MECTHOTO
MPUMEHEHUsI TPOOMOTUKOB HA YPOBEHb IIMTOKUHOB
pa3Horo MpoduiIs B XXUAKOCTA JSCHEBOUW IIETN U B
citoHe [5]. Kpome Toro, BausiHuEe OnojlacKuBaTeaein
MOXKET peaJl30BBIBAThCSI U 4Yepe3 M3MEHEHUE JIO-
KaJIbHOTO YPOBHSI UMMYHOIJIOOYJIMHOB M JIU301IMMa.
BmecTe ¢ Tem cunTaercs, 4To 3(hEKT BAUSHUS MTPO-
OMOTHUKOB Ha COCTOSIHAE POTOBOM MOJIOCTU BO MHO-
TOM OIpeaesieTcss MTaMMOCIEHU(MUIHOCTRIO [6].
TToaTOMY IMOMCK U UCTIOJB30BaHNE MPOOMOTUYECKUX
IITAaMMOB C BBIPaXXEHHBIMU TPOTUBOBOCIATUTENb-
HBIMM CBOIMCTBAMU SIBJISIETCSI aKTyaJlbHOW TTpo0JIe-
MOl COBPEMEHHOU MUKPOOUOJIOTUU, UMMYHOJIOTUN
1 OMOTEXHOJIOTUM.

Ilesanio padoTHI STBUIJIOCH UCCIIEIOBAHNE BIUSTHUS
onoyiackuBaresist st mojoctu pra «MmmyHutlo-
MUHOC», COIEPKAIIero IIpOOMOTHYECKUE IIITaMMBbI
oudumodakTepuii, Ha cogepKaHNe B POTOBOM KU -
KOCTHU YPOBHSI IPO- M ITIPOTUBOBOCTIAJIMTEIILHBIX 111~
tokuHoB (IFNy, TNFa, 1L-17, IL-6, IL-10, IL-1ra),
uMmmMmyHornooynuHoB (IgA, IgM, IgG) u nu3zonuMma y
3I0POBBIX JIIOJICH.

MaTtepwuarbl 1 MeToabl

MarepuanioM IS WCCIIEMOBAHUS TTOCITY KN
MpoObI POTOBOI KUIKOCTU OT 64 YCIOBHO 310POBBIX
moneit B Bo3pacte oT 30 1o 76 set, 6€3 COMyTCTBY-
JOIIIMX COMAaTUYECKNUX U BOCTIAJIUTEIbHBIX 3a00J1eBa-
Huii. CpeaHuil BO3pacT 00CieAyeMbIX JIML] COCTaBUII
46,2%16,2 rona. ITocie ornpeneneHUsT YPOBHS LIMTO-
KMHOB, UMMYHOIJIOOYJIMHOB M JIM30ILMMa B Ipo0ax
POTOBOI KWUIKOCTU WCCJEIYyeMbIii MaTepuan ObLT
pasnesieH Ha 2 rpynmnbl: 1-s rpynna — 30 mpod poTto-
BOW KMIKOCTH C UCXOTHO HU3KUMU 3HAYEHUSIMU UC-
cnenyembix TUuTokHOB (TNFo, IFNy, 1L-6, 1L-17,
1L-10). 2-g rpynna — 34 npoObl ¢ BEICOKMMU 3HAYe-
HUSIMU YKa3aHHBIX IIMTOKUHOB.

O0cneayembie B TeueHUe 28 AHEH MoJoCKaau po-
TOBYIO MOJIOCTh OMOJAacCKUBaTeIeM JJIsI TTOJIOCTU pTa
«mmynutdomunoc» (OO0 «B—MWH+») 2 pa3za B
JNIEHb COTJIACHO MHCTPYKLMU: YTPOM (TIOCsIe elbl) U
BeuepoMm (Mmocjae YUMCTKM 3y0oB). MHIpeaneHTHbIN
COCTaB OIToJIaCKMBATeJIsl 151 MOJOCTU pTa «MMmy-
HUTLOMUHOC» TPEACTaBIIEH CyXWUM KOHIICHTPAaTOM
Bifidobacterium bifidum, Bifidobacterium longum,
Bifidobacterium adolescentis, Bifidobacterium breve,
Bifidobacterium infantis (conepxanue OudurodaK-
Tepuii B omHOM Iakete caiie He MeHee 108 KOE/r).
3a00p He CTUMYJIUPOBAHHON POTOBOMN KUAKOCTU
OCYIIIECTBIISUTM HATOIIIaK B YTPEHHME Yachl 10 HaJaia
WCITOJIb30BaHUsI OMoJIacCKUBaTelisl U yepe3 28 mHel.
IToy4eHHYIO POTOBYIO XUIKOCTH (1-3 M) LIEHTpU-
dyruposanu ripu 7000 06/mMuH B TeueHue 20 MUHYT,
OTOMpAaJIM HATOCAAOYHYIO (PpaKIIUIO 1 3aMOpakKBa-
v ripu Temriepatype MuHyc 18-20 °C nis nanbHew-
mero uccienoBaHus. OnpeneseHue YPOBHSI 1IMTO-
kuHoB (IFNy, TNFa, 1L-17, 1L-6, 1L-10, 1L-1ra)
npopoausin  MerogoM MDA (OO0 <«llutokuH»,
Cankr-IletepOypr). Perucrtpauuio pe3yJibTaToB
npoBoauian Ha ¢otomerpe Multiskan (Labsystems,
DunnsaHaust). YpoBeHb UMMYHOTIOOYTUHOB (IgA,
IgM, 1gG) onpenensiiu MDA (AO «Bektop-bect»,
r. HoBocnbupck). Comep:kaHue IU30LIMMa OIpee-
asi - poTomerpudyeckuM MetoaoM. CraTucThde-
CKYI0 00pabOTKyY ITOJIyYCHHBIX JAaHHBIX MPOBOIMIIN
cpeactBamu Taketa Statistica 10.0 (StatSoft, CIIIA)
C OLIEHKOH pa3JIinyuii MeXXAy BeJIMYMHAMMU IO KpUTE-
puto ManHa—YutHu (p < 0,05).

Pe3synbTaThl 1 0BCyXaeHNe

IIpoBeaeHHBIMU HCCAEAOBAHUSIMU YCTAHOBJIE-
HO, 4TO y obcienyembix 1-it rpymmbl ypoBeHb [FNy
B POTOBOM KWUJIKOCTH OMNpenessyicss B Mpeaenax
17,8-37,3 ir/mi; TNFa — 2,10-3,71 rir/mut; 1L-17 —
7,71-38,2 nr/mi; 1L-6 — 9,11-15,7 or/min; 1L-10 —
3,91-4,64 nir/ma, 1L-1ra — 138-1645 nr/mi. Y auig
2-fi TpymImBl OWAIa30H COAEp:KaHUS IIMTOKWHOB
B POTOBOIM XXWUIKOCTU COCTaBMUJI COOTBETCTBEHHO:
IFNy — 39,4-49,8 nir/mi; TNFo — 6,15-28,3 nir/mo;
1L-17 — 56,7-85,5 nr/mi; 1L-6 — 27,3-44,9 1ir/mi;
1L-10 — 131-185 or/mu, IL-1ra — 257-685 ir/mo.

CpaBHMBasi 3Ha4YeHUS IIUTOKWUHOB B POTOBOM
KUIKOCTA O0CIIeIyeMBbIX 00€MX TPYIII, CICIYeT OT-
METHTh, YTO HamOoJjiee BbIpasKeHHBIC OTIWYMS Ha-
omopanuch B oTHouieHuu ypoBHeit TNFa, 1L-17,
I1L-6, 1L-10, KoTOpble ObUIM 3HAYUTEIBHO BBILIE Y
i 2-i rpynnbl (puc. 1). B 1enom cneayer otrMme-
TUTh, YTO Y 3MOPOBBIX JIUIL 2-i TPYIITHI OaJaHC L1~
TOKWHOB B POTOBOI KMIKOCTH XapaKTepU30BajCs
BBICOKMM COJCpKaHNUEM KaK TPOBOCHAIMTEIHBHBIX
LUTOKUHOB, TaK U MPOTUBOBOCIIAIUTEILHOIO 1IUTO-
kuHa IL-10, X0Ts comepkaH1e IPYTOro IIPOTUBOBOC-

397



Heanosa E.B. u op.
Ivanova E.V. et al.

Poccuiickuit ummynonoecuueckuii scypnan

Russian Journal of Immunology/Rossiyskiy Immunologicheskiy Zhurnal

A(A) TNFa b (B) IFNy B (C)
26 50 1_'_ 90 %
k3
= _EI 12 \ For S = 30 | —
S5 2E » SE %
=8 E2 5 E2uw
8 15 30
2 10 20
AEm NN — : 10
0 0 o
1-9 rpynna 2-9 rpynna 1- rpynna 2-9 rpynna 1-a rpynna 2-9 rpynna
15t group 2M group 15t group 2" group 15t group 2" group
r (D) IL-6 A (E) IL-10 = (F) IL-1Ra
45 - 180

1-9 rpynna
15t group

2-9 rpynna
2™ group

1- rpynna
15t group

LY 40
> 20
01 |

2-9 rpynna
2™ group

1-9 rpynna
15t group

2-9 rpynna
2™ group

[0 NpumeHeHuns ononackueatens «/mmyHutJomnHocy / before using the “ImmunitDominos” mouthwash

B nocre npumeHeHuns ononackueatens / after using the “ImmunitDominos” mouthwash

PucyHok 1. YpoBeHb npoBocnanutenbHbix (A, B, B, ') n npotuBoBocnanutenbHbIx ([, E) LMTOKMHOB B pOTOBO KMAKOCTH

niogei obeneagyeMbIx rpynn

Mpumeyanue. * - p < 0,05 cpaBHeHWe BHYTPU OJHON FPYNMbI O NPUMEHEHUS ononackueatens v nocne; ** - p < 0,05 cpaBHeHne Mexay

rpynnamu fo NpUMeHeHUs ononackueartens v nocne.

Figure 1. The level of pro-inflammatory (A, B, C, D) and anti-inflammatory (E, F) cytokines in the oral fluid of people in the studied

groups

Note. ¥, p < 0.05 comparison within one group before and after using the mouthwash; **, p < 0.05 comparison between groups before and after

using the rinse aid.

NajJMuTebHOrO HMTOKMHA IL-1ra ObLIO HUXE, YEM Y
Ju1l 1-¥ rpymmbl.

Pe3ynbraThl OLIEHKM coAep>KaHUsI LIUTOKWHOB B
POTOBOM XKMAKOCTH 00CIIeIyeMBbIX 00CUX IPYTIT ITOCIIC
MCMOJIb30BaHUS IPOOMOTUYECKOIO OTI0JIaCKUBAaTEIsI
Takxke MpejacrtaBiieHbl Ha pucyHke 1. [IpumeHeHue
B TedeHMe 28 OHell oIojacKMBaTess O0CIeayeMbl-
MM 1-¥ TpymIbl CYLLIECTBEHHO HE MOBIUSIIO Ha yPO-
BEHB MCCJIEAYeMBIX IIMTOKMHOB B POTOBOM ITOJIOCTH,
a B mpobax pOTOBOI XXUAKOCTU JIOACH 2-1 TPYyNbI
BBISIBJISIIOCh CHUXKEHUE YPOBHSI BCEX MCCJIEIYyeMBbIX
MPOBOCHAJIUTEIbHBIX LIUTOKUHOB, 0cobeHHOo [L-17,
IL-6, TNFa. HanpoTtus, comep:xaHne MpOTUBOBOC-
najuTeabHoro uutokrHa IL-1ra B poTOBOI XKHIKO-
CTH JIUI 2-I TPYIIIBI BO3pacTalio, OJMHAKO YPOBEHb
JIPYroro mNpoTUBOBOCIIAIUTEIbHOrO HUTOKMHA [L-10
CYIIIECTBEHHO HE M3MEHSIJICS.

HccnenoBaHre B POTOBOM XKUAKOCTU OOCIIEemye-
MBIX CO/iepXXaHUsI UMMYHOIJIOOYJIMHOB U JIM301LIMMa
nokaszano (Tabj. 1), 4ToO OTIMYMS MEXIy TpyIIiaMu
HaOogaauch B oTHoweHuu IgG u auzonuma, ypo-
BE€Hb KOTOPBIX ObLI BbIlle y Jull 2-ii rpymbl. Mc-
MOJBb30BAaHUE TMPOOMOTUICCKOTO OITOJIACKMBATEIISI
o0caeayeMbIMU 1-i1 TPYIITBI IPUBEJIO K YBEIUUYCHUIO
colepXXaHUSI aHTUMUKPOOHOTO MEeNTHUIa JIU30II1MMa,
SIBJISTIOIIIETOCST HE TOJBKO (haKTOPOM BPOXKIACHHOTO
UMMYHHUTETa, HO 1 OOJIAfaIoIIero PSIIOM peryJisi-
TOPHBIX CBOWCTB [2, 3]. ¥ nuil 2-if rpymnmbl Takxke
oTMeyvajiaCh TEHACHIMS K YBEIUYECHUIO COMEePKaHUST
JIM30I1IMAa TIOCJIe MCITOJIb30BaHMUSI YKa3aHHOTO OITO-
JlacKuBaTesisl U cHUuXKeHue ypoBHs IgG.

AHanm3upys moaydeHHbIe B padoTe JaHHBIE, Cle-
JIyeT OTMETUTh, UTO YBEJMUYCHUE COJIEPKAHUST aHTH-
MUKPOOHOTIO IeNTraa JU30LMMa B POTOBOI XKUIKO-
CTH y JUII 00enX TPYNIT MOXHO pacCMaTpWBaTh KakK
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TABJALA 1. YPOBEHb UMMYHOTTIOBYNIMHOB W NIU30LIMMA B POTOBOW XXWAKOCTN OBCNELYEMbIX JIIOAEN
[0 W NOCNE NPUMEHEHWA ONONACKUBATENSA « AMMYHUTAOMUHOC»

TABLE 1. THE LEVEL OF IMMUNOGLOBULINS AND LYSOZYME IN THE ORAL FLUID OF THE EXAMINED PEOPLE BEFORE

AND AFTER THE USE OF THE “IMMUNITDOMINOS” RINSE AID

1-a rpynna 2-a rpynna
Uccneayemble G"?Up 1 Grciup 2
nokasartenu n=30 n=34
Indicators under study Oo npumeHeHus MNocne npumeHeHus [o npumeHeHus Mocrne npumeHeHus
Before use After use Before use After use

IgA, mr/mn 5.2040 80 5 4040,96 5.20£0.45 5.7040,60
IgA, mg/mL
Ig, mrfn 0,32£0,10 0,45£0,29 0,34£0,19 0,41£0,28
IgM, mg/mL
9G, mr/mn 1,38+0,51 1,26+0,95 1,71+0,97** 1,30+0,49*
1gG, mg/mL
Tnzouum, mrimn 2,96£0,48 4,20£0,97* 3,700,42** 3,91:0,07
Lysozyme, mcg/mL

MpumeyaHue. * — p < 0,05 — cpaBHEHUEe BHYTPU O4HOM IFPyNNnbl 40 NPUMEHEHUA onorackuBaTens u nocne; ** - p < 0,05 —
cpaBHeHUe MeXxay rpynnaMu Ao NpumMeHeHUsi ononackuBartens u nocne.

Note. *, p < 0.05 — comparison within one group before and after using the rinse aid; **, p < 0.05 — comparison between groups before and after

using the rinse aid.

MO3UTUBHBIN pe3ynbTaT. Kak M3BeCTHO, JM30LIUM
POTOBOI KMAKOCTU BbIpabaThIBACTCSl CIIOHHBIMU
Keae3daMU, HeUTPOoMUIbHBIMM TpaHYJOLIUTaMU U
MakpodaramMu, MornagamIInMUA B POTOBYIO ITOJIOCTh
M3 KPOBEHOCHOTO pycJjia, KOTOpPbIE IPUCYTCTBYIOT
Tak:Ke B JECHEBOI 1IeaeBoii kuakoctu. IlokazaHo,
YTO OOJBIIMHCTBO 3aIlIUTHBIX OEJIKOB (TICIITHUIOB)
POTOBO XXUIKOCTH SIBJISTIOTCS MHOTO(DYHKIIMOHATb-
HBIMU U UX JEUCTBUSI B psifie cliydaeB IepeKpbiBa-
I0TCSI, YTO CIYXXHWT XOpPOIIEH OCHOBOW IJISI 3aIlMT-
Horo 3¢ deKTa TuIa «MHoroyarapHou cetu» [11, 12].
Henb3s1 UICKITIOUNTH BO3MOXKHOCTD BIUSTHUS JIA301IM -
Ma, YPOBEHb KOTOPOIO YBEJIUYMJICS Y OOCJIeIyeMbIX
o0erx TpPYMII, Ha CHIKEHHNE TPOBOCHAIMTEIHHBIX
OUTOKIMHOB B POTOBOI KMAKOCTH TTOCJIC MCIIOJIB30-
BaHUSI HccleayeMoro oroJjiackupatess. [TokasaHo,
YTO B3aMMOACUCTBUE JM30LIMMa C KJIETKaMU WM-
MYHHOM CHCTEMBI UMEET pellafollee 3HAUYCHUE IJIst
BCEX €ro OMOJIOTMYECKMX M (PapMaKOJIOTMIECKUX
addexkToB [3]. bmaromapsa menTUAHBIM MOTHBAaM,
oOHapyXeHHbIM B N-KOHIIEBOII 00JIaCTU U301~
Ma [8], He3aBUCUMO OT MypaMUIa3HOW aKTUBHOCTH,
OH CITOCOOEH MOJABJISITH BHIPAOOTKY BOCIIAIUTE/Ib-
HbIX MToKMHOB TNFa, IL-1p u IL-6, nposiBiss
TeM CaMbIM BBIPaXXEHHBIM MMMYHOMOIYJINPYIOIIAIA
adpdekt [14]. bnaromapsi MHOro(pyHKIIMOHAIbHBIM
CBOICTBaM JIM301IMMa, OH B COYECTAaHUM C JJaKTOodep-
PUHOM paccMaTpUBACTCS KaK IMMOTCHIIMAIBHBIN 010~

MapKep IMMYHHUTETa CIIM3UCTBIX 000JI0YEK OpraHm3-
Ma yejoBeka [7].

O1ieHMBask BO3BMOXKHOCTb BO3IECHCTBUSI ITPOOUO-
TUYECKOTO OITOJIaCKMBATENsI Ha IIUTOKMHOBOU TIPO-
(UJIb CIIOHBI, CJIEAYeT OTMETUTh, YTO Pe3yJabTaT 3TO-
IO BJIUSTHUSI MOXKHO pacCMaTpUBATh U KaK CICACTBUC
BO3ICUCTBUS MTPOOMOTUKOB HAa WMMYHHYIO CHUCTE-
my [1, 5]. JlaHHBIe uccaenoBaHUii pa3HbIX aBTOPOB O
MECTHOM BIIMSIHUM IIPOOMOTHUKOB Ha ITapaMeTPphl pO-
TOBOI XUIKOCTA HEOTHO3HAYHBI. MecTHOe TIpuMe-
HEHME Y 3T0POBBIX JTIO/Ieii IIPOOMOTUKOB B BUIE TTPO-
OMOTUYECKHUX JICACHIIOB W3 Pa3IUYIHBIX IIITAMMOB
JIAKTOOAKTEPpUid MTPUBOAMIIO K TOBBIIIEHUIO YPOBHS
mutokuHoB IL-1p3, IL-8 u IgA 6e3 cymiectBeHHOTO
BIMSIHUS Ha comepxkanue IL-6 u 1L-10 B poToBoii
xkuakoctu [4]. B npyrux paborax usmMeHeHU#l ypoB-
HsSI UMMYHOIJIOOYJIMHOB B POTOBOM XUIKOCTHU WJIN
BOCHAJIMTEIIBHBIX IMTOKWHOB HU TIPU ITepPOPaTbHOM
npueMe, HU TIpU MECTHOM IIPUMEHEHUHU ITPOOUOTHU-
KOB yCTaHOBJIEHO He ObL10 [10].

B HalieM ucciaenoBaHUM TakKe HE ObLIO BBISIB-
JICHO CYIIECTBEHHOIO BIMSHUS MHPOOHMOTUIECKOTO
oroJlacKuBarelisi Ha YpOBeHb MMMYHOTJIOOYJIMHOB
IgM u IgA B poToBoii xxunkoctu. Bmecre ¢ Tem ycra-
HOBJICHHOE B paboTe CHIKeHUe comepkaHus IgG y
JIML, 2-1 TPYMITBI Tocie TpuMeHeHus «MMMyHUT-
JoMuHOC» MOXHO paclieHWBaTh KaK ITO3UTHBHBIN
2 deKT, MOCKOIbKY 3TOT BUJ UMMYHOTJIOOYJTUHOB
MPOHUKAET B POTOBYIO >KUAKOCTb U3 KPOBU U BBICO-
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KHe er0o 3HaYeHUsI CBUICTEILCTBYIOT O IOBBIIIICHHOM
MIPOHULIAEMOCTU BIUTEIUAILHOIO 0Oapbepa pPOTO-
BOW MTOJIOCTH. B 11€J10M clieayeT OTMETUTD, YTO BIIV-
SIHME€ MECTHOrO HCIIOJIb30BaHUsI IIPOOMOTUKOB Ha
(bYHKLIMIO UMMYHHOI CUCTEMBI 3aBUCUT OT MHOIHUX
¢dakTOpOB, BKIIIOYAS INTAMMOCIICIU(PUIHOCTL MPO-
OMOTHUYECKHUX KYJBTYp, UHAWBUAYaAJIbHYIO OMOILIE-
HOYHYIO Cpeay IIOJIOCTU PTa, TUTMEHY II0JIOCTU pTa U
CTeIIeHb BOCHAJICHUS JEeCEH, BO3PACT U psiIa IPYrUX
dakTopoB [5].

3aKnoyeHne

[MonyyeHHble pe3ynbTaTbl IO MCIOJIb30BAHUIO
omnoyiackuBaresiss «MMmmynutlomuHoc», comepxa-
IIIEr0 KOHILIEHTpaAT MSITU BUAOB OUdUI0OAKTEpUIA,
YCJIOBHO 3I0POBBIMU JIIOJbMM, CBUAETEILCTBYIOT
0 TOM, 4TO 3(HEKT ero BAUSHUS Ha cOCTaB (haKTO-
POB MECTHOI 3alllUThl POTOBOM TIOJOCTU 3aBUCUT
OT €€ MCXOJHOTO COCTOSIHUS. Y JIIOAEeN C BBICOKUM
YPOBHEM B POTOBO XKUIKOCTU MTPOBOCTTATUTETbHBIX
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Pesiome. [TyTpecuinH 1 KagaBepuH — OMOTeHHBIE MMOJIMAaMUHBI, KOTOPbIE 00pa3yloTcs B pe3yJibTaTe pacra-
Jla aMUHOKKCJIOT OPHUTHHA U JIM3MHA COOTBETCTBEHHO M, KaK MPaBUJIO, IIPU y4acTUu 6akTepuii. BeisiBieHo,
YTO IIyTPECLIMH U KalaBEepUH CIIOCOOHBI BJIMATH Ha (hyHKIIMOHAJIbHYIO aKTMBHOCTh KJIETOK BPOXKJICHHOIO
MMMYHHUTETa B odare BOCHaJIUTeJbHOro mpoiecca. CocOOHOCTh 3TUX COCAMHEHMII B3aMMOJICiCTBOBATh
C KJI€TKaMU MMMYHHOI CHUCTEMBbI, U3MEHSISI UX aKTUBHOCTb, B TOM YMCJIE CUHTETMYECKYIO, O0YyCIaBIMBacT
MHTEPEC K U3YYCHUIO MPOIYKIIMHY IIa3MaTUYECKUMHM KJIETKAMU UMMYHOTJIOO0YJIMHOB B IIPUCYTCTBUU MO -
aMUHOB, OCOOCHHO IIpM BocnajeHuu. Llesib uccaenoBaHusi — OLEHUTh BIMSHUE KaJaBepyUHa U IyTPeCL-
Ha Ha MPOIYKIIMIO UMMYHOLJIOOYIMHA G B KyJIbTYpe MOHOHYKJICAPHBIX JICMKOILIMTOB MAallUeHTOB C (hJIerMo-
HOM yemocTHO-IuleBoit ooaactu (YJ10). JlefikouuTsl moaydanu ot 13 mauueHToB ¢ diaermoHon YJIO u 10
MPaKTUYECKU 3I0POBBIX JOHOPOB. ITociie OTMBIBAHUS KJIETOK, BHOCUJIM UX B JIYHKM IUIAHIIETA JIJIsI UMMY-
HOJIOTMYECKHUX peaKIUii, rae Haxoauauch B-kiaetounblit MutoreH (PWM) 1 monuaMuHbl B KOHLIEHTPALIUSIX
5, 25, 50, 75 u 100 MmMosib/n. B KOHTpOAbHBIE TYHKU BMECTO MOJIMAaMUHOB BHOCUJIU PaBHBIM 00bEM IUTA-
TeJibHOU cpeabl. [10 OKOHYaHWY KYJIBTMBUPOBAHMSI COOMpaU CyIepHATaHT, TAe OIpeae/siii KOHIIEHTpa-
uru umMmyHorsnooynnHoB G (IgG) ¢ momoibio UMMYHO(EPMEHTHOrO MeToaa. B oTcyTcTBUE MOJIMaMUHOB
BBIsIBJIcHA OoJiee BbicOKas npoaykivs IgG MoHOHyKIIeapaMu ITallMEHTOB C OCTPBIM THOMHBIM ITPOLIECCOM
(27,6%+2,2 ME Ha 1 r 6ej1ka) 110 cpaBHEHUIO cO 310poBbiMU JoHOpamu (13,6+1,5 ME Ha 1 r 6enka; p = 0,002)
C TIOJIOXKUTEIbHOM KOPPEJISILIMOHHOMI CBsI3b10. [1py KyJIBTUBUPOBAHUM JUMGOIIUTOB HNALIMEHTOB B IIPUCYT-
CTBUM ITOJIMAMMHOB YCTAHOBJIEHO, YTO KaJaBEPUH BO BCEX M3YYEHHbBIX KOHLICHTPALIMSIX CTATUCTUYECKM 3Ha-
Y1MO He MeHsUI ITpoaykiuio IgG B KybType MOHOHYKIIeapoB. [1pu UCITOJIb30BaHUU ITYyTPECIIMHA BBISIBJICHO,
YTO 3TOT META0OIUT B KyJIbTYpe MOHOHYKJI€apOB 10303aBUCUMO CHIKaeT NpoayKiuwo umu IgG. [yTpecuuH
M KajJaBepUH OKa3bIBalOT pa3HOHAMpaBJIeHHOE AeHCTBUE Ha IpoayKinio IgG B KyJIbType MOHOHYKJIEAPHbBIX
JICMKOILIMTOB MAllMeHTOB ¢ (bJIETMOHOM, YTO OOYCJOBJIEHO MX POJIbIO B IMATOreHEe3¢ BOCIIAJIMTEIbHOIO IIPO-
mecca.

Knrouesbwie crosa: nosuamurnl, nympecuun, Kaoageput, AeuKouumot, UmMmyHo2100yautst G, (preemMona 4eaocmHo-auLesoll ooaacmu

Anpec 11 IepenucKu:

lodosanoe Anamoanuii Ilempoeuu

DI'BOY BO «Ilepmckuii cocyoapcmeenHblil MeOUUUHCK UL
yHusepcumem umeHu axademuxa E.A. Baenepa»
Munucmepcmea 30pasooxpanenus PO

614990, Poccus, e. I[lepmo, ya. [lemponaenosckas, 26.
Tea.: 8(912) 981-51-00.

E-mail: AGodovalov@gmail.com

Address for correspondence:

Anatoliy P. Godovalov

E.A. Vagner Perm State Medical University
26 Petropaviovskaya St

Perm

614990 Russian Federation

Phone: +7(912) 981-51-00.

E-mail: AGodovalov@gmail.com

OO0pa3sen IUTHPOBAHUS:

HU.A. Moposos, A.I1. Todosanos, U.A. boes, M.A. boesa
«Bausanue noauamunos baxkmepuanrbHoeo NpoucxoxncoeHus
Ha NPOOYKYU UMmyHo2100yaunoe G 'y nauuenmos ¢
hreemoHoll yearocmuo-auyesoll oonacmu» // Poccuiickuil
ummyHonoeuneckuii wcypuan, 2026. T. 29, Ne 2. C. 403-407.
doi: 10.46235/1028-7221-17083- EOP

© Mopo3zoe U.A. u coasm., 2026
Dma cmamwvs pacnpocmpansaemcs N0 AUUEH3UU
Creative Commons Attribution 4.0

For citation:

1.A. Morozov, A. P. Godovalov, I.A. Boev, M.A. Boeva

“Effects of polyamines of bacterial origin on IgG production

in patients with maxillofacial phlegmona”, Russian Journal
of Immunology/Rossiyskiy Immunologicheskiy Zhurnal, 2026,
Vol. 29, no. 2, pp. 403-407.

doi: 10.46235/1028-7221-17083- EOP

© Morozov I.A. et al., 2026
The article can be used under the Creative
Commons Attribution 4.0 License

DOI: 10.46235/1028-7221-17083-EOP

403



Poccuiickuit ummynonoecuueckuii scypnan
Russian Journal of Immunology/Rossiyskiy Immunologicheskiy Zhurnal

Mopo3zos H.A. u dp.
Morozov 1.A. et al.

EFFECTS OF POLYAMINES OF BACTERIAL ORIGIN ON
IgG PRODUCTION IN PATIENTS WITH MAXILLOFACIAL
PHLEGMONA

Morozov I.A2, Godovalov A.P.2, Boev LA, Boeva ML.A."

¢ E.A. Vagner Perm State Medical University, Perm, Russian Federation
b Family Stomatology “Dr Boeva” LLC, Perm, Russian Federation

Abstract. Putrescine and cadaverine are biogenic polyamines that result from the breakdown of the amino
acids ornithine and lysine, respectively, and, as a rule, under participation of bacteria. It was revealed that
putrescine and cadaverine are able to influence functional activity of innate immune cells at the sites of
inflammation. The potential of these compounds to interact with immune cells by changing their activity,
including synthetic abilities, causes interest in studying the production of immunoglobulins (Ig) by plasma cells
in the presence of polyamines, especially, within inflamed area. The aim of research was to evaluate the effect of
cadaverine and putrescine on the production of IgG in cultured mononuclear leukocytes of patients suffering
with maxillofacial phlegmon. Leukocytes were obtained from 13 patients with maxillofacial phlegmon and
10 healthy donors. After washing the cells, they were brought to the wells, where B cell mitogen (PWM) and
polyamines were added at concentrations of 5, 25, 50, 75 and 100 mmol/L. An equal volume of nutrient medium
was added to the control wells instead of polyamines. At the end of cultivation, a supernatant was collected,
where the concentrations of immunoglobulins G (IgG) were determined using the enzyme immunoassay
method. In the absence of polyamines, higher IgG production by mononuclear cells of patients with acute
purulent process (27.6£2.2 1U per 1 g of protein) was revealed compared with healthy donors (13.6+1.5 TU
per 1 g of protein; p = 0.002) showing a positive correlation. When culturing patients’ lymphocytes in the
presence of polyamines, we have found that cadaverine at all concentrations did not significantly change 1gG
production in mononuclear culture. When using putrescine, it was found that this metabolite in the culture
of mononuclears in dose-dependent manner reduces their IgG production. Putrescine and cadaverine have
a multidirectional effect on IgG production in the culture of mononuclear leukocytes of patients with facial
phlegmon, due to their role in inflammatory events.

Keywords: polyamines, putrescine, cadaverine, leukocytes, immunoglobulin G, maxillofacial phlegmona

TPEeCLMH OKa3bIBa€T aHAJOIMYHbLIA 3(HEKT TOILKO
IpY MaJIbIX KOHIIeHTpalusX. [1p1 BBICOKOM ypOBHE
MOJNAaMITHOB 0aKTEpUATBHOTO IIPOVCXOKICHNS YBE-
JIMYMBaeTcs1 cuHTe3 neiikouuTamu 1L-4 [2].
M3BectHO, 4TO (PyHKUMOHAIbHASI AKTUBHOCTH
JICKOIIMTOB CYIIECTBEHHO MEHSCTCS IIPU pa3BUTUU
BOCITAJICHUsI, IIPOMCXOIUT IIEpPEeCTpoiiKa MeTabo-
JIM3Ma U CUHTETUYECKUX MEXaHU3MOB KieTok [1, 9].
MMeHHO 1TO3TOMY IIPEACTABISIET UHTEPEC U3ydeHUE
BJIMSIHUSI TTIOJIMAaMMHOB KaK Ha KJIETKM 300POBBIX J0-

BeeneHue

Cpenmn 6akTepuallbHbIX META0OJMTOB, OKa3bIBa-
OIINX BIUSHUE Ha (PYHKIIMOHAJIBHYIO aKTUBHOCTH
MMMYHOKOMIIETEHTHBIX KJIETOK, MHTEPEC MPeaCTaB-
JISIIOT KaJIaBEPUH U MyTPECIIMH, TOCKOJIbKY 00J1a1at0T
IITUPOKUM CITEKTPOM OHMOJIOTMYECKON aKTUBHOCTH U
MOT'YT OKa3bIBaTh Ha JIEMKOLIMTHI PELICIITOP-HE3aBU -
cumoe nevicrue [7, 10]. B akcriepuMeHTaIbHBIX UC-
CJIeIOBaHMSX Ha JICWKOLUTAX MPaKTUIESCKU 300PO-

BBIX JOHOPOB YCTAHOBJICHO, UTO KaJaBepUH CHIKACT
X paronTapHy0 aKTUBHOCTD, a TAKXKE MEHSIET CO-
OTHOILIEHHE TUIIOB (ParouUTUPYIOLIMX KJIETOK [3,
12]. B mepBy1o ouyepenb YMEHbIIAeTCs Yuciao daro-
muTupylommx Heirpoduiaos [3, 14]. Kpome aToro,
MOoKa3aHO, YTO KaJaBepUH CTUMYJIMPYET CHOCO0-
HOCTb JIEUKOLIMTOB K IIPOIYKIIMU TUAPOKCHIIBHBIX
paInKanoB, a IIyTPECIIMH CIa00 BIMSIET Ha pagruKall-
MPOAYLUPYIONIYIO aKTUBHOCTh 3TUX KJIETOK [4, 14].
B uccnenoBaHusIx in vitro yCTaHOBJIEHO, UTO KaJdaBe-
PVH CHUXKaeT CIIOCOOHOCTH JIEWKOIIUTOB K TIPOAYK-
unu naTepdepona-ramma [13]. B cBoto ouepensp, 1my-

HOpPOB, TaK U Ha JIEUKOLIUTHI MAlIMEHTOB C BOCIIAIN-
TEJIbHBIMU 3200JICBAHUSIMU.

JJ1s1 pa3sBUTHSL U TIOCJENYIOIIETO pa3pelieHus
BOCHAJIMTEILHOTO TIPOIECCa BaXXHO YYacTUE UMMY-
HOIJIOOYJIMHOB, OKAa3bIBAIOIIUX OICOHU3UPYIOIee
NeficTBUEe Ha MUKPOOPraHU3MBbI, obJjierdaroniee ux
smuMuHanvioo. Cpean Takux WMMYHOTJTIOOYJTWHOB
HauOoJIbIIE aKTUBHOCTBIO OTJIMYAIOTCSI UMMYHO-
rnooynunbl G (IgG), sBisitolecss OCHOBHBIM KJjlac-
COM aHTUTEJ, KOTOpPbIE UTPAIOT KIIOUEBYIO POJb B
WMMYHHOM cucTeMe, odecrieunBast 3aluTy oT 6aKTe-
pUAJIbHBIX U BUPYCHBIX areHToB [11]. OgHako B Ha-
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cTosIIIIee BpeMsi OTHOCUTETLHO MaJIO MCCIIeI0BAHUM,
M3YyYyaloluX BIWSHUE ITOJMAaMUHOB Ha (DYHKIIMO-
HaJIbHYIO aKTUBHOCTD TIa3MaTUYeCKUX KJIeTOK. [To-
HUMaHME 3THUX MEXaHW3MOB ITO3BOJIUT PACIIUPUTH
TeKyIIre MIPEACTABIICHUS O B3aNMOIEICTBIE TIPO- 1
9YKAPUOTUUECKNX KJIETOK B CEIITUYECKOM odYare
OTKPBITh HOBbIE TOPU30HTHI MPOTUBOBOCHATUTEb-
HOW Tepariiu.

IHenn — oLIeHUTH BAMSHYE KadaBepuHa U IyTpec-
OUHA Ha MPOAYKIHNI0O MMMYHOTIIOOyHa G B KYJIb-
Type MOHOHYKJIEApHBIX JICHKOIIMTOB ITallUeHTOB C
dyierMoHoOI yeatocTHO-nuLeBoi obdsactu (HJ10).

Matepuans! u MeTogbl

OOBbeKTaMM U3YYCHUS CIYKUIIN JICUKOLIUTHI TIe-
pudeprueckoil BEeHO3HOW KpPOBU, MOJYYECHHOIN OT
13 mauueHTOoB ¢ hierMoHo auLa (cpeaHuii Bo3pacT
47,0+1,7 rona) n 10 mpaKTUYECKHU 3T0POBBLIX JOHOPOB
(cpennuii Bo3pacTt45,3+1,5 rona), KoTopble Aau 10~
OpOBOJILHOE COTIJIache Ha MCIOJIb30BaHUE 00pa3lioB
kpoBu (mmpotokos JIDK Ne 5 ot 24.05.2023). Kpure-
PUSIMH BKJTIOUCHUST OBUTA MYKCKOM ITOJI, BO3PacT OT
18 mo 30 net, HanuuMe GJaerMoHbI 2-3 KIeTYaTOUHbBIX
IPOCTPAHCTB, ITOATBEPKICHHON MHCTPYMEHTAIBHO
U KJIMHUYECKH, OTCYTCTBHME XPOHUUYECKMX 3aboJjie-
BaHUI B CTAIUM OOOCTPEHUS, UMMYHOAS(OUITUTHBIX
COCTOSTHUMN.

JleiikomThl TONY4Yanu TIyTeM TPagMEHTHOTO
LHeHTpU(YTUpOBaHUSI TeMapuHU3UPOBAHHON KPOBU
C WCIIOJIb30BaHUEeM cMecu (UKOJUI-BeporpacduH ¢
mwiotHocThio 1,078 r/cm?. Tlocie cbopa uHTepdas-
HOM YacTW KJIETOYHYIO B3BeCh IlepeMEIlIMBaId U
TPYCKIOBI OTMBIBaIU. JJIsI KYJIBTUBUPOBAHUST JTAM-
(OLIMTOB MCHOJb30BaIM MUKPOMETOA M TIIacTU-
KOBBIE KPYIJIOMOHHBIE 96-7TYHOUHbBIC TIJIAHIIECTHI.
Kaxmnmasi kynaerypa comepxkaia 2 x 105 KIeTok B
0,2 MJI1 TIOJIHOM KyJIbTypasibHOM cpenbl. [TocaenHon
TOTOBWJIM ex fempore Ha ocHOBe cpeabl 199 ¢ nobas-
neHueM 2 MM L-rtnyramuua, 10 MM HEPES (N-2-
TUAPOKCUBTUIITIUTIEpA3UH-N’-2-3TaHCyIb(hOHOBAS
kuciiora), 100 MKr/MJI TeHTaMUIOWHA cyibdaTta
10%-Hoii SMOPUOHAIBLHONI TeIsTubeil CHIBOPOTKU. B
KayecTBe B-KJIETOYHOro CTUMYJISITOpA MCIOIb30-
BaJIl MUTOTeH JakoHoca PWM (2,5 mxr/mi). Ka-
NaBepuH U IYTPECLUH HCITOJb30BaId B KOHEUHBIX
KOHIIeHTpauusx 5, 25, 50, 75 u 100 mmonb/i1. B ka-
YeCTBE KOHTPOJISI UCIIOJb30BaIM MPOOKI, Kyaa BMe-
CTO TOJIMAMWHOB BHOCWJIM KYJIBTYPaJbHYIO CpEy.
KynsTuBupoBaHUEe BBIMOJIHSUIOCH BO BJIAXXKHOW aT-
mocdepe ¢ 5% CO, nipu 37 °C B Teuenue 72 4. Ilo
OKOHYAHNM CPOKA MHKYOAIIUM KYJIBTYPaIbHYIO XU~
KOCTb CTSTUBaIU U 3amMopaxkuBaiv. KoHileHTpalmmn
UMMYHOTJIOOYTMHOB G ompenessiii ¢ ITOMOIIBIO
UMMYHO(EPMEHTHOIO MeToda HabopoM peareHTOB
npousBoacTBa AO «Bektop-bect» (Poccust).

CTaTUCTUYECKUI aHaIU3 MPOBOAMJICS C MOMO-
LIbIO IIPOrpaMMHOTO makera Statistica 6.0. Beruumc-

Jisiachk cpenHss apudmeruueckas BeauuuHa (M)
M CTaHIapTHas OolIMOKa cpemHeil apudMeTUIecKoi
(m). JIag mpoBepKM HOPMaJbHOCTU pacHpeaeine-
HUs1 ucrnojab3oBanu Kputepuit lllanupo—Yunka. B
cllyyae pachpeaeieHus, MPUOIMXKEHHOIoO K HOp-
MaJIbHOMY, UCITOIb30Banu Kputepuii CThIOICHTA, B
OCTaJIbHBIX — KpUTepuii MaHHa— YUTHU JJ1s1 OLICHKU
3HAYMMOCTHU Pa3IuInil.

PesynbTaTthl 1 06CYyXaeHWe

Kak mokazaHo HamMu paHee, yBeJMYeHUE KOH-
HEeHTpalMU ITyTPeCIIMHA KOPPEIUPYEeT C YMEHBIIIe-
HHueM o011ero yucia kiaetok (r = -0,75). Yucno He-
KM3HECIIOCOOHBIX KJIETOK CTAaTUCTHUYCCKU 3HAYMMO
HE OTJIMYaI0Ch OT aHAJOTMYHOIO MToKa3aTeJsl B KOH-
TPOJIbHBIX TIpobax. B mpobax ¢ KOHIEHTpauusIMu
KamzaBepuHa 5 MMOJIb/JI U 25 MMOJIb/JT 00I1Iee YHUCIO
KJ1eToK yBeanuuaoch 10 30141312 u 400011292 B 1
MKJI COOTBETCTBEHHO, potB 1990+£1036 B 1 MK B
KOHTPOJIbHBIX TTpobax (p = 0,036). OngHako B rmpodax
¢ OOJIBIIMM colepKaHWEM KalaBepHHa ITOBBIIICHUS
00I1IeT0 KOJMYECTBA JICUKOIIMTOB HE 3aperucTpUpO-
BaHO. KpoMe 2Tor0, OTMedYeHa TeHISHIINS K CHIXE-
HUIO YHMCJIa HEXU3HECITOCOOHBIX KJIETOK m0 28+12
npu 25 mMounb/i1 u 80+47 B 1 MKII Ipu 5 MMOJIb/7
KagaBepuHa (425+169 B 1 MKJI B KOHTPOJIbHBIX 00-
pasuax; p = 0,041 u p = 0,029 cOOTBETCTBEHHO).

B oTcyTCcTBUE TTOMMaMWHOB BBISIBJICHA 00JIce BBI-
cokas rmponaykius IgG MoHOHyKIeapaMy MallMeHTOB
C OCTPBIM THOMHBIM npoueccom YJ10 (27,6£2,2 ME
Ha 1 T Oeska) IO CpaBHEHUIO CO 3MOPOBBIMU JTOHO-
pamu (13,6%£1,5 ME na 1 1 6enka; p = 0,002). I1pu
3TOM B KOHTPOJIBHOM TpyIlIe KOppeasiInoHHast
CBSI3b YPOBHSI MOJUMAMUHOB U Tpoaykuuu IgG Obina
nosioxurenpbHas (mytpecuuH r = 0,98; kanaBepuH
r=0,92). UsMeHeH1e HAapaBJISHHOCTH KOPPEIISIII-
OHHOM CBSI3M Y MAIIMEHTOB C OCTPBHIM BOCITAJIATEIIb-
HBIM TIpoueccoM (myrpecuuH r = -0,93; KagaBepuH
r = -0,50) KocBeHHO yKa3bIBaeT Ha UCTOILIEHNE CUH-
TETUYECKOTO anmapara JTuM¢OInToB. MOXHO TIpe-
MOJOXUTD, YTO ITyJI UMMYHOTIJIoOy1nHa G rcyepnaH
3a TIepMro/I OT Havajia 3a00JIeBaHUs 10 0OpalleHus 3a
MEIUIIMHCKOM MmoMoIbio. Kak ycraHoBIeHO paHee,
NalUeHThl ¢ TAaKUM 3a00JeBaHUEM OOpallarTcs 3a
MEIUIIMHCKOM ITOMOIIBIO, CITYCTSI, KaK IIpaBUJIo, 00-
nee 70 4 [5].

IIpy KyabTUBHUPOBAaHUU JIMM@OIIUTOB KPOBU
nauneHToB ¢ (aermonoit YJIO B mpucyTcTBUU T10-
JIMaMUHOB YCTaHOBJIEHO, UTO KaJaBepWMH BO BCEX
M3YYCHHBIX KOHIICHTPALIMSIX CTAaTUCTUYECKU 3Ha-
yuMO He MeHsi1 npoaykuuo IgG B KyJbType MOHO-
HykJeapoB (puc. 1). OaHako BbIsIBJIeHA oOOpaTHas
3aBUCUMOCTh MEXIy KOHIIEHTpalluell KagaBepuHa
U ypoBHeM UMMYHor1ooyanHoB G (r = -0,50). ITpu
WCTOJIb30BAHUHU MYTPECIITHA YCTAHOBIIEHO, YTO 3TOT
MeTabOoJIUT B KYJBType MOHOHYKJIEapOB 10303aBUCH -
Mo cHuxKaeT npoaykuuio umu IgG (r = -0,93).
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chyHOK 1. U3meHeHue npoaykuuu MMMyHOFﬂOGynMHOB knacca G B KynbType MOHOHYKNeapHbIX NnenKouuToB

B NpUCYTCTBUM NyTpecuuHa (A) u kapaBepuHa (B)

Mpumeyanue. Mo ocu abcumMce — KOHLEHTPALMA NONIMAMMHOB B KYNbTypanbHOl cpefe, MMOIL/M; N0 OCY OPAMHAT — KoHLeHTpauus IgG,

ME Ha 1 mr 6enka.

Figure 1. Changes in the production of immunoglobulins G in a culture of mononuclear leukocytes in the presence of putrescine (A)

and cadaverine (B)

Note. The abscissa axis shows the concentration of polyamines in the culture medium, mmol/l; the ordinate axis shows the concentration of IgG,

IU per 1 mg of protein.

OTtMeueHo, 4YTO ypoBeHb MpoayKuuu IgG B Kyib-
Type MOHOHYKJIEAPOB MAIUEHTOB ¢ (hJIETMOHO JIMLIa
CYIIECTBEHHO BBIIIIE, YeM KJIETKAMU MPAKTUUYECKHU
3[0POBBIX JOHOPOB Jaxe B TMPUCYTCTBUM TTOJTUAMMU-
HOB (puc. 1).

B menom misi monmMamMMUHOB XapaKTEPHO TPOSIB-
JICHUE X CTUMYJIUPYIOIIEl aKTUBHOCTHU Ha TIPOAYK-
muio IgG Tocite TipeaBapuUTeIbHON aKTUBAIIMN KJle-
TOK BOCHAJIUTEIbHBIMU CTUMYJaMU, 4YTO Haubosee
BBIPaXXEHHO MPOSIBISIETCS TPU MaJIbIX KOHIIEHTpa-
USIX 3TUX METa0O0JIUTOB (5 MMOJIb/T 1 25 MMOJIb/T).
[Mpu moBBIIEHNN KOHIIEHTPALIMU MYTPECIIMHA 0
100 MMOIB/ BBISIBIIEHO CHIUKeHUE npoayKunu IgG
(16,4£1,1 ME Ha 1 mr Oeyika) Mo cpaBHEHMIO C aHa-
JIOTUYHBIM TMOKa3aTesJeM Yy MPaKTUYECKU 30POBBIX
JoHopoB (20,6+1,1 ME nHa 1 Mr 6enika; p = 0,046).

3aKnoyeHne

TakuMm 06pa3oM, U3MEHEHUE TTPOAYKIINU UMMY-
HOMI00yIMHOB Kiacca G nuMdbouuTaMu IO BIU-
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WNNIOCTPALIMM K CTATBE «PEAKLIMS KOMIMOHEHTOB KIETOYHOTO U 'YMOPANBHOTO 3BEHBEB MMYHMUTETA
B MEYEHM NMPU MOAENVUPOBAHUMA GU3NYECKOMN HAMPY3KU PA3HOWM MHTEHCUBHOCTM» (ABTOP: ANbMAOBCKAS O.B.
[C. 263-270])

ILLUSTRATIONS FOR THE ARTICLE "RESPONSE OF CELLULAR AND HUMORAL IMMUNE COMPONENTS OF LIVER TISSUE
IN EXPERIMENTAL PHYSICAL LOAD OF DIFFERENT INTENSITY" (AUTHOR: ALPIDOVSKAYA O.V. [PP. 263-270])

A(A) B(B) B(C)
PucyHok 4. CD79a* kneTku B neyeHu: A — y MHTAKTHbIX XUBOTHbIX; B — npu cpeaHen dmanyeckoi Harpy3ke (B pacLUMPEHHbIX
cuHycounpax); B — npu Tsxenoi ¢pusmyeckon Harpyske (CkonneHue KneTok B cocyaax)
Mpumeyanue. UmmyHorncToxummyeckas peakums Ha CD79a*, x400.

Figure 4. CD79a" cells in the liver: A, in intact animals; B, under moderate physical exertion (in dilated sinusoids); C, under severe
physical exertion (cell accumulation in vessels)
Note. Immunohistochemical reaction for CD79a*, x400.

A(A) B(B) B(C)
PucyHok 6. Pacnpepenenue Fascin® kneTtok B neyeHu: A — y MUHTaKTHbIX XUBOTHbIX; B — npu cpepHeii husnyeckoi Harpyske
(B paclumpeHHbIX cuHycoupax); B — npu Taxenon cmsnyeckoii Harpyske
Mpumeyanue. UMmyHoructoxummyeckas peakuusi Ha Fascin®, x400.
Figure 6. Distribution of Fascin® cells in the liver: A, in intact animals; B, under moderate physical exertion (in dilated sinusoids);
C, under severe physical exertion
Note. Immunohistochemical reaction to Fascin®, x400.



