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OBILIASA XAPAKTEPUCTHUKA PABOTbBI

AxtyanbHOCTh TeMmbl. ['oHapTpo3 (I'A), wium apTpo3 KOJCHHBIX CYCTaBOB,
SIBJIsICTCS HanOoJiee yacThiM 3a0osieBanreM cycraBoB (MarseeB P.I1., bparuna C.B.,
2012; HosakoB B.b. u coapt., 2021). OH 110 4acToTe MopakeHUsI CyCTaBOB 3aHUMAECT
BTOPOE MECTO TOCJe KOKcapTposa (IeGOopMHUPYIOIIETO apTpo3a Ta300eApeHHOTO
cycraBa) (®omomeeBa O.M., 2008; Deshpande B.R. et al., 2016). Benymiee mecro B
€ro KIMHUYECKOW KapTHUHE 3aHUMAIOT OO0JIb W HapyIIeHHUE CYCTaBHOW (YHKIIHH
(dyouxkoB A.M., 2013; Ashrat J.M., 2015). K T'A npuBoautr jgucOaaHc
aHa0OJMYECKNX M KaTaOOIMYECKUX MporeccoB B cyctaBHOM xpsie (bamokun B.B.,
2013; Kamesaposa H.I'., 2016; Masypos B.U. u coasr., 2016). [IpoxykTsl pacnana
XOHJIPOIIUTOB, KOJUIareéHa W W3MCHCHHBIC MPOTEOTVIMKAHBI BOBJICKAIOTCS B
UMMYHOITaTOJIOTHYECKUH TIporiecc u MpuBOAT K cuHoBUTY (Geyer M., Schonfeld C.,
2018; JlucuupiHa E.M. u coast., 2016; Jones G., 2016) B matorenesze I'A mmeer
3HaU€HHE KOMOWHAIIUS BOCHAJIUTEIbHBIX, JETEHEPATUBHBIX U HWHBOJIOTUBHBIX
U3MEHEHUN Xpsa U CyOXOHAPATbHON KOCTH, MPOTPECCUPOBAHUE KOTOPBIX
YXYAIIaeT KAadyeCTBO KWU3HU W CTAHOBUTCA MPUYMHONW HWHBAIUIHOCTH OOJBHBIX
(Haconosa E.JI. u coaBt., 2010; Margees P.I1., bparuna C.B., 2012). 113-—3a BbICOKOI1
WHBAJIMHOCTH PAcCTeT 4YacToTa apTPOIUIACTHUYECKUX ONepaluii, OCOOEHHO Yy
namnureHToB crapiie 65 ner. B Epomne ona cocrasnser 0,5 — 0,7 nva 1000 macenenus
(Daigle M.E. et al., 2012; Weinstein A.M. et al., 2013; Kopuunos H.H. u coabr.,
2015). Baxnoe commanpHoe 3HaueHue s JlomOacca mmeer ['A y miaxTepos,
BOZHHMKAIOIINN TIOCJ€ TPaBMbI, MPUBOIANIMNA K CHHOBUTY C TOCIEAYIOIIAM
IPOrPEeCCUPOBAHNEM BoCHAMTEIbHO—aUCTpodHuueckoro nporecca (Epmonaesa M.B.
u coasT., 2006; Cunsiuenxo O.B. u coast., 2005; Bonnet C.S., Walsh D.A., 2019).

B Hacrosimee Bpems Hapsiy ¢ poCTOM 4acTOThl ['A y HaceneHus pacTteT u
3aboseBaeMocTh caxapHbiM jguaberom (CH) (Hdemos W.M. wu coamt., 2017
Acdanmusaposa H.C., 2020). I'mnepriukemusi, cBoiictBenHas CJI BToporo Ttuma
(C2), Bexer 3a cueT MIMKO3UIUPOBAHUS K TpaHCchopMalu OEIKOB U 00pa30BaHUIO
COOTBETCTBYIOIIUX AayTOAHTUTEJN, KOTOPHIE B CBOKO OYEpElb, 3aMyCKAIOT HOBBIM
KackaJ UMMyHoBocHanuTenbHbIX peakuuii (Achanmuspora H.C., 2020; Kpacusuna
N.I'. u coasr., 2017; Kerkhof H.J.M., 2012). 130bITOK TIIOKO3bI TaK)KE BHI3bIBACT
cHmkenue skcnpeccun M—PHK TpaHcnoptépa TIIOKO3BI, YCHUIICHHE JIMIIONN3a U
akTuBaIMi crpeccoBeix ropmonoB (King G.L., 2018; 3arpedbun E.A., 2020), uto
NPUBOJUT K JalIbHEHIIEMY YCHJICHHIO HHCyIuHOpe3ucteHTHocTH (demo M.U. wu
COAaBT., 2016). Cama TUIIEPTIINKEMUS YBEJINYUBAET ITPOU3BOJICTBO
MIPOBOCIIAJIUTEIBHBIX ITATOKUHOB, TAKUX Kak (akTop Hekposa onmyxonr—o (PHO-),
untepieikui—6 (MJI-6), wunrepneiikun—8 (MUJI-8), wunrepneiikua—18 (MNJI-18)
(AugpeeBa JI.C., 2003; Kapoor M. et al.,, 2011; Kolundzic R. et al., 2011).
Brigensiempie  MMPOBOCHAIMTENBHBIE ITUTOKUHBI CIIOCOOCTBYIOT €Iie  OoJbIeMy
HapyIIeHHI0 0OMEeHHBIX TporeccoB B xpsmieBoii Tkanu (Miller R.E. et al., 2014;
Bonorosckuii A.U., 2020; bagoxuu B.B., 2013).

Vrounenue marorene3a I'A, coueranHoro c¢ CJ/[2, onenka tsokectn I'A u
MPOTHO3UPOBaHUE (PYHKIIMOHATHHOW HEJOCTATOYHOCTH KOJEHHBIX CYCTaBOB B
3aBUCUMOCTH OT HapYIIEHUN OTIEIbHBIX BHJIOB OOMEHAa BEIIECTB W YPOBHS



IIUTOKMHOB B KPOBH MPEJCTABISIIOT CO00M BaXHYIO M HEAOCTATOYHO pa3paboTaHHYIO
B HAYYHOM IUIaHE MEIUKO—COLMAIIbHYIO Tpo0JieMy, OT pEHIeHUs KOTOpOH, B
YaCTHOCTU 3aBHCUT COBEPUICHCTBOBAHUE TAKTHUKU OKA3aHWSI MEIWLMHCKON MOMOIIN
NaluEeHTaM.

Crenenp pazpaboTtaHHOCTH TeMbl. [lpu roHapTpo3e HMEIOT MECTO
BBIPAKEHHBIE HAPYIICHHUS B YTJIEBOAHOM, OEJIKOBOM U >KHPOBOM OOMEHE, H3—3a
KOTOPOTO CTPagaeT KOCTHO—CBSI30YHBIM amnmapaT ONOPHO—IBUTATEIbHOW CHUCTEMBI
(deno U.N. u coast., 2017; Anekceena JI.M., 2015; Kabansik M.A. u coasrt., 2017,
Joseph W.S. et al.,, 2017). Mexny TeM BOMpPOCH METaOOIMYECKHX HAPYIICHUI
XPALIEBOM U KOCTHOM TKaHH NpH pa3Hoil cteneHu TsokecTH ['A u C/12 y G0nbpHBIX C
TAaKOW COYETAHHOW IMATOJIOTMEW HYXIAITCS B yTOYHEHMH. B smrepartype
HEJJOCTATOYHO OCBEIIEHBl BOIPOCHI, CBA3aHHBIE C BBIPAKEHHOCTHIO CBOOOAHO—
PaAMKAIbHOTO OKHUCJIEHHS M HM3MEHEHHEM aHTHOKCHIaHTHON cuctembl (AOC) y
OOJIBHBIX TOHAPTPO30M PA3HOM CTENEHU TAKECTH U CaxapHbIM AUAOETOM BTOPOIO
Tuna, a Taxxke npu coueranuu I'A u C/12. Hyxnatorcs B pa3paboTke KpUTEpUH IS
OLICHKU TsDKECTH I'A, METOIMKHM IPOTHO3UPOBAHUS TEUEHUS U COBEPILICHCTBOBAHUE
camoii Teparmuu I'A u C/I2 (MatBeeB P.I1. u coasrt., 2015; MatseeBa E.JI. u coasr.,
2007; ITanuna C.E., 2014).

Hapymenne ummynuteta npu I'A u C/I2 umeroT 6ojee BBICOKYIO CTENEHb
BBIPQKCHHOCTH TIPU TSHKEIBIX (opmax Kaxaoro 3adoneBanus (Ashrat J.M., 2015;
HyoukoB A.W., 2013; lembsiHoB A. B., 2020). BaxkHbpIM 3BEHOM CJIa00W CTOPOHBI
MMMYHUTETAa MpPU OSTOM SBISETCA COCTOSSHUE HApYIICHHOM HecneunpruiecKon
PE3UCTEHTHOCTH, KOTIJIa Yy MOJUMOP(HOANEPHBIX TPaHYJIOLMTOB CHHXKAETCS
XEMOTAKCUC, aAre3ussi M HENOCPEACTBEHHBIM 3aXBaT M  BHYTPHUKJIETOYHOE
NepeBapuBaHNE MHUKPOOPTAaHM3MOB M UYXEPOJHBIX aHTHUreHoB (®pumens S1.b.,
2017; Dprames O.H., 2012; Yenenera M.B., 2015; [lupunckuii 1.B., 2015).

[Ipumenenune uMmyHoMoayisiTopoB y OonpHbix ['A u CJI2 ompaBmaHo,
IIOCKOJIBKY OHHM BXOJST B IPYIILY pUCKAa IO UMMYHOJIOTHYECKOW HETOCTaTOYHOCTH.
OnHako KOJMYECTBO HCCIENOBAaHUM, B KOTOPBIX IMPHUBEAEHBI JlaHHBIE 00
WCCJIENOBAHUM MMMYHOKOPpErMpyIOlled Tepanud Yy mnamueHToB ¢ ['A
conyrctBytomuM CJI2, kpaitHe orpanunuyeHo. Hame BHMMaHue OpUBIEK Mpenapar
MMMYHOMOYJIATOP NNIYTOKCUM B CBSI3U C TEM, YTO B CIIEKTPE €ro ACHCTBUS 3HAYATCS
HE TOJIBKO MMMYHOMO1yJINPYIOLIHE, HO " reMOCTHUMYJIMPYIOIIHE,
JCTOKCUIMPYIOINIUE, TenaTOnpOTeKTOpHbIe U apyrue 3¢dektel (AnToHOB B.I. 1
coasTt., 2005; Bomoaun H.H., 2020; Maeuna H.U. u coasrt., 2020; Koxxemsixkun JI.A.,
2021). Ilpumenenue riyrokcuMma ipu I'A, coderaromiemcs ¢ CJ12, He u3ydeHo.

Cs3pb paboOThl C Hay4YHbIMM [porpamMMaMi, IUlaHamu, Temamu. Pabota
BBIIIOJIHEHA B COOTBETCTBUU C ILJIAHOM HUP PecnyOnukanckoro
TpaBmarosnoruyeckoro  uenrpa (PTL) M3 JHP. Couckarenb  sSBISICS
coucnonautenem teMsl HUP PTI[ M3 JIHP «Xupyprudeckoe ja€4eHUE OTKPBITHIX
00€eBbIX MOBPEXKACHUN HIDKHEW KOHEYHOCTH B TPa)JIaHCKOM 3paBOOXPAHEHHUU B
YCIIOBUSIX BOEHHOTO KOoH(puKTa B JlonOacce».

Henab uccaenoBaHusi: yTOUHUTh NATOT€HE3 TOHAPTPO3d, YCOBEPIIECHCTBOBAThH
KPpUTEpUM U METOAbl OIEeHKH Tsbkecth ['A u  ompeaenuth 3PQPEKTUBHOCTD
MMMYHOMOJYJIATOpPA MIyToKcuMa y 60ibHbIX ¢ ['A, coueratomemces ¢ C12.



3agaum uccjiel0BaHuA:

1. YcraHoBUTH OCOOEHHOCTH HapylIEHHs MeTad0JIM3Ma YIJIEBOJOB, KHUPOB,
O0enkoB y OOJIBHBIX C pa3HOW CTENEHBbIO TSDKECTH TOHApTpo3a, a Takke IpU
COUYETaHHUM TSKEJIOr0 TEUEHUsI TOHAPTPO3a C CaxapHbIM 1Ma0ETOM BTOPOTO THIIA.

2. BpiABUTH OCOOEHHOCTH HapylIEHUs METa0OJu3Ma COEIMHUTENBHOM U
KOCTHOM TKaHU y OOJIbHBIX C pa3HOM CTENEHbIO TshkecTH ['A, a Takke Mpu COYETaHUU
Tsxenoro teuenus I'A ¢ C/12.

3. JlaTh OlLIEHKY BBIPaXXEHHOCTH OKUCIHUTEIBHOTO CTpecca Yy OOJIBHBIX C Pa3HOU
CTENEHBIO TSHKECTU TOHAPTPO3a, a TAKXKE MPU COYETAHUHU TshKesoro tedueHus ['A c
C12.

4. JlaTb XapakTEpUCTUKY OCOOCHHOCTSIM HApyIIEHUS KIETOYHOTO U
TYMOPaJIbHOTO UMMYHHUTETa y OOJIbHBIX IPH COYETAHHUH TsDKENIOro teueHus ['A c
C12.

5. Pazpaborarb MeTO] OaJIbHOW OLEHKH KIMHUKO—PEHTTEHOJOTUYECKUX
IIPU3HAKOB T'OHAPTPO3a W METOJ IPOTHO3MPOBAHUS BO3HUKHOBEHUS M TSKECTU
rOHapTpo3a Ha OCHOBE OMOXMMMYECKHUX I[IOKa3zaTejei, YyCOBEpPILICHCTBOBATH
JTUArHOCTUKY ero craauil y 6onbHbix ['A u CJ12.

6. M3yuuTh BIMSHUE TIyTOKCHMMa Ha IOKa3aTeld YIJIEBOJHOIO OOMEHa, a
TaK)K€ KIETOYHOTO M TyMOPAJIbHOTO HUMMYHHUTETa y OOJIbHbIX roHapTpo3zom |l
creneHu Tsbkectu u CJ12.

7. V3yuuTh BIUSHUE TJIyTOKCMMa Ha IOKa3aTeld OEIKOBOrO, >KHUPOBOTO
oOMeHa, Bkitoyas nepekucHoe okucienve nunuaoB (I1OJI) u aHTHOKCHIAHTHYIO
CUCTEMY KpOBH, a TakKX€ Ha KOCTHBIM MeTabonm3M y OonbHbIX ['A Il crenenu u
Cl2.

OO0beKkT HCCIeIOBAHUSA: META0OJMYECKUE M HMMMYHHbIE HapylIeHUs Yy
00nbHBIX ['A 1 C/I2 1 uX KOpPEKIUs TITyTOKCUMOM.

IIpeamer HCCJICIOBAHMSA: KJIIMHUYECKHUE, PEHTI€HOJIOTUYECKHE,
OMOXMMHYECKHE, UMMYHOJIOTMUECKHE MTOKa3aTeNH TsXKeCcTH roHaptposa u C/12.

Hayuynasi HoBu3Ha. [IpoBeleHHbIE HMCCIIEIOBAaHUS OCBELIAIOT B IAaTOICHE3E
I'A, Cl12, A u C]I2 HOBbIE CTOPOHBI HAPYIICHUI MeTa00M3Ma YTIIEBOIOB, JKUPOB,
OENIKOB, COEIMHUTEIBHON W KOCTHOM TKaHHW, Pa3BUBAIOLIETOCS OKUCIUTEIHLHOTO
CTpecca, a TAKXKE HapyIIEHUH Ha YPOBHE 3BEHBEB KJIETOYHOIO M T'yMOPAJIbHOIO
MMMYHHOTO oTBeTa. [lokazaHno, uTo Hambosee TsHKeNble HapyIIEHUsI B pa3HbIX BUIAX
oOMeHa 1 UMMYHHOM cucTeMe HaOmonaroTes y nanueHToB ¢ A 1l crenenu tspkectu
U caxapHbIM IuabeToM BTOporo tuma. OHM CIIy>)KaT OCHOBAHHUEM JJisi Ha3HAYCHMS
ATUM TNAlMEHTaM HMMYHOKOPPUTHPYIOIIEH Tepanuu. BbIsBIEHHBI y OOJIBHBIX
runoButamuHo3 [I3 TpeOyer ycrpaneHusa. Pa3zpaboTaHHble OHOXMMHUYECKHE W
MMMYHOJIOTHYECKHE KPUTEpUU TsKecTH ['A M CcOCTOsSIHUS OOJIbHBIX CYIIECTBEHHO
JOTOJHSIOT U YIY4YIIAIOT JUArHOCTHKY (PYHKIMOHAIBHBIX HApYIIEHUH KOJEHHBIX
CYCTaBOB M MOTYT OBbITb HCIIOJIb30BAHBI JUJIsl OLEHKU 3(P(GEKTUBHOCTH MPOBOIUMON
Tepanuu.

YTouHeHa MMMYHOJIOTHYECKast " MeTaboanueckas AKTHUBHOCTb
UMMyHOMOAYJIATOpa riiyTokcuma y 0onbHbIX ['A u C/12. [loaTBepkaeHo, 4To B €ro
MMMYHOJIOTHYECKOM MEXaHH3Me JCHCTBHS JIEKUT akTUBalus [—1UMQOIUTOB U
Makpodaros, CHI>KeHHE yucia B—mumponuToB, yraeTeHue NpoAyKIHMH ayTOAHTUTEN
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U IIUTOKUHOB. DTH 3(P(PEKTHI CHIKAIOT BBIPAKEHHOCTh BOCTAIIMTEIBLHBIX MPOIIECCOB
B OpraHu3Me, B TOM YHCJIE B TKAHSIX MOJKEITYJOUHOM Kejle3bl U KOJICHHBIX CYyCTaBOB,
U BEIUWYMHY rumneprivkeMuu. [loka3aHo, 4TO TIYyTOKCHM YyCTpaHseT aucOanaHc
OEJIKOBBIX (PpaKIUil, CHUKAET KOHIICHTPALUIO IMKOMPOTEUHOB, ranTorioduHa, C—
peaktuBHoro Oenka (CPB), xomapoutuncynbdaroB u P-CrossLaps. ['myrokcum
CIIOCOOCTBYET HOpMaJIM3allMM TOKa3zaTelled nunuaorpamMmbl. B HanOosee sipkoit
dbopme yiyulleHHEe MoKa3zaTeled JUIMUIHOTO OOMEHa XapaKTepu3yeT BeIMYMHA
kod(ddurmenTa aTepOreHHOCTH, KOTOPBIM Yy TMAIMEHTOB CHIDKaIca Ha 33,6%
(p<0,05). BriepBbIe BBISIBIICH Y IpenapaTa BeIPaKEHHBINH aHTHOKCUIAHTHBIA 3P deKT,
3aKIrYarouiics B cHkeHnn Hapyuenuid [10J] u B ycTpaneHnn nucOananca Mex Tty
noka3zarensamu [10JT u AOC.

TeopeTnyeckoe U MPaKTHYECKOE 3HAYEHHE TOJYYEHHBIX pe3yabTaToB. B
paboTe yTouHEH mnartoreHe3 ['A, B 4YAaCTHOCTH, MOKa3aHO, UYTO THUIEPTIUKEMUS,
xapaktepHass qus  CJ/I2, ee HEKOMIIGHCHUPOBAaHHBIN  XapakTep, YCyryossieT
BOCIIAJIMTENBHBIA TIpollecC B cycraBax. [Ipm 3TOM B CHIBOPOTKE KpPOBH
yBEJIMUMUBAETCSl aucOanaHc OeTKOBbIX (pakiuii B CTOPOHY pOCTa TJIOOYJIUHOB,
pacTeT KOHIEHTpAIHs OEIKOB OCTPOil a3bl — IITUKOMPOTEUI0B, rantorinoouna, CPb,
YBEJIMUUBACTCS KOJIMYECTBO MPOAYKTOB pacmaja XpAlleBOM M KOCTHOM TKaHU —
xoHnpoutuncyinbparoB u [—CrossLaps. Beagymum 3Benom mnartorenesa ['A 11
creneHu Tsokectd U CJI2 sBISETCS TUNEPIUTOKWHEMHUS, OTPHUIATEIBHBIM 00pa3oM
BIUSIONIas Ha (DYHKIMIO KOJEHHBIX CYCTaBOB M TKaHb MOJDKEIYJIOYHOW KENe3bl.
PaccTpoliictBa  yriieBOAHOTO, >KUPOBOro, OEJIKOBOrO OOMEHa, HapylIeHUs,
00yCIIOBJICHHBIE OKHCIIUTEIBHBIM CTPECCOM W MATOJIOTHEH B MMMYHHOW CHCTEMBI,
CIIOCOOCTBYIOT ~ (DOPMUPOBAHHWIO  BTOPHYHBIX  TKAHEBBIX  IMOBPEXKACHUN |
MH)EKITNOHHBIX OCIIO)KHCHHM. Bce U3YYCHHBIC OMOXUMUYECKHC u
MMMYHOJIOTHYECKHE TIOKa3aTell OTPaXkaloT TsHKECTh TEYEeHHsS TOHApTpo3a,
caxapHOro auabeTa BTOPOTO THUIA W COYETaHHOW marosiorud. OHU y MalMeHTOB
MOTYT  CIY)KUTh  COOTBETCTBYIOIIMMH  KPUTECPUSMHU  TSOKECTH  TEUEHUS W
sbdextuBHOCTH Tepanuu. JJI1 TPaKTUKM HWMEIOT 3HA4YeHHE pa3paboTaHHBIC
KpuTepuu TsokecTd ['A U cocTosiHus O0IBHBIX, KOTOPBIE CYIIIECTBEHHO JOMOIHSIOT U
VIY4IIalOT JAHArHOCTUKY (YHKIMOHAJIBHBIX HAPYIIEHWH KOJEHHBIX CYCTaBOB.
Pesynbratel onenku 3¢ @dekTuBHOCTH TiiyTokcuma y OonbHbiXx ['A |l cTenenu
Tsokectd 1 CJ12 maroT BO3MOXKHOCTH MCIIOJIB30BaTh 3TOT MpernapaT B KOMITJICKCHOMN
Teparnuu 00JTbHBIX.

Metoabl wucciaenoBaHusi. JIod JOCTMOKCHMS MOCTAaBJICHHOMW ILCIM M
BBITIOJTHEHMSI HAYYHBIX 3a7a4 HCIIOJIb30BaHBl KIMHUYECKHE (Ompoc, (U3NYECKOe
oOcnenoBaHWE, pacuyeT CYCTaBHBIX HWHACKCOB HM  aMIUMTYIbl  JABUKCHUIN),
peHTreHojornyeckue (peHtreHorpadus KOJEHHBIX CYCTaBOB), OHOXMMHUYECKHE,
UMMYHOJIOTHYECKHUE U CTATHCTUYECKUE METOIbI MCCIICTIOBAHMSL.

Jlst OoleHKHM TIOKa3aTesield YTriIeBOJHOTO OOMEHa y OOJBHBIX B CBHIBOPOTKE
KPOBHU OTPENIETISIIN KOHIIEHTPAIMIO TJIFOKO3bI M TIWKO3WINPOBAHHOTO T€MOTJI00MHA,
KUPOBOTr0 0OOMEHa — cojepxaHue OOIIero XOJECTepUHA U €ro OCHOBHBIX (hpaKIIHii
(JOTIOHII, JIITHIT, JITIBIT) u tpurmunepunos (TT). Jlns onpenenenust nokaszareneit
0enkoBOoro 0OMEHa M COCIUHUTEIFHON TKAaHHW y BCEX OOJBHBIX B CHIBOPOTKE KPOBH
M3y4ajdy TMOKa3aTeld TIUKONPOTEHMHOB, B TOM YHCJIE UX OOIIyI0 KOHIICHTPAIHIO,
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conepkanue obrmiero 6enka u ero ¢pakuuii, rantorinoouna u CPb. M3 moka3zareneit

NPOTEOTJIMKAHOB — KOHILIEHTPAIMI0 XOHAPOUTHUHCYNb(ATOB. BbhIigBIsIIM Takke

KOHEYHBIA MPOAYKT OENKOBOro MeTaboim3Ma — MOUYEBYIO KUCIOTy. Mertabonusm

KOCTHOM TKaHM H3ydaju MO TOKa3aTesisiM KOHLEHTpPAlMd B CBHIBOPOTKE KPOBH

Kanplus, (Qocdopa, ocreokanbiiiHa, maparupeousHoro ropmona (IITI),

tupeougrHoro ropmona (TTI), tupokcuna (T,), merabomura BuTampuHa Di —

25(OH)Dj3, C—repmunanbHOro 6€IKOBOTO (hparMeHTa, 00pa3yrolerocs B pe3yibrare
nerpagamuu kojutareHa | tmma — B-CrossLaps, a Takke akTUBHOCTH IIEIOYHOU
docdarazer (I1D). s onpeneneHus mokazareiell OKUCIUTEILHOTO CTpecca ¥ BCeX

OOJBHBIX B CBIBOPOTKE KpoBU ompenensuin mnokaszarenn [1OJI, koHueHTpaiuio

TUEHOBBIX KOHBIoraToB (J/IK) HEHACHIEHHBIX J>KUPHBIX KHCIOT M MaJIOHOBOTO

muanpaeruga (MJIA), a taxxe mnokazarenu AOC. Cpenu 5TUX TOKazarenen

M3MEpSIM  KOHIIGHTpAIMioo  o—Tokodepona, akTuBHOCTH  KkaTtanazbel  (Kar),

cynepokcugmucmytaszel  (COJl) wu  rayratmonnepokcuaassl  (I'TIO).  Iloacuer

OCHOBHBIX CYOMOMyJsIui JTUM(OIKUTOB TMPOU3BENIECH HA JA3€pPHOM MPOTOYHOM

mutodmoopumerpe «Beckman Coulter EPIXCS XL» ¢ mnoMoIipi0 MEYEHHBIX

antuten «Immunotecy (®dpaHiusg) ¢ BBISIBICHUEM [OBEPXHOCTHBIX MAapKEpOB
mumdorutos CD3*, CD4" (xemmeps), CD8" (umroTokcudeckue T—numpounuTs),

CD19" (B—mumdonutsr), CD56" (ecrectennsle kumiepsl), CD3-HLA-DR (T-

akTuBHbIC). [l wW3ydeHUs HecTenM(PUUYECKON 3allUThl OpraHu3Ma MPUMEHSIIH

METOAWKY OIICHKH (parormurapHOro 3BEHa WMMYHHOW CHCTeMbl. B  pabote

OTIPENEISUT  TIOTJIOTUTENILHYI0 aKTUBHOCTh (harONUTHPYIOMIMX HEHTPODHIBHBIX

IPaHyJIOUUTOB KpoBH: (arouutapusiii uHaekc (PU) — gomo  aKTHBHO

(darouuTHpyrOIMX HEUTpo(UIoB, BbIpakeHHYIO B %; ¢daronurapHoe dYHUCIO —

CpeIHEee YMCIO YacTHIl, TMOTJIOMICHHBIX OJHUM (haroUUTUPYIOUIUM HEUTPOQHUIOM.

KoHmeHTparuioo ChIBOPOTOYHBIX HMMMyHornoOynumHOB IgA, IgM, 1gG, IgE

OTpEeNEesUIM METOJAOM HMMYHOIpPEIHUIUTAIIM B arapoBoMm reie. KoHieHTparuio

IIMTOKWHOB B CBHIBOPOTKE KPOBU TMAIMEHTOB W TPYMMbl KOHTPOJS OMPEISIIsIH

merogoM MDA c ucnons3oBannem kommepueckux HabopoB 3A0 «Bektop bect» B

nuariazone konueHTpanuit: 1 UJI-1p, NJI-4, NJI-8, ®DHO—a — 5-250 nr/mur; NJI-6

—5,6-300 mr/mir; MJI-10 — 0-500 mr/mit.

IMos10:keHHsA, BBIHOCMMbIE HA 3aIUTY:

1. Tunepriukemusi y OompHbIx CJ[2 m ['A sBhserca otardaronmm (GakTopom
natoreHe3a ['A. OHa BBI3bIBACT BBIPAKCHHBIC HAPYIICHUS B YIJICBOJTHOM,
KUPOBOM U OekoBOM oOMeHe. OHa yrHeTaeT MeTa0OJIM3M COCIUHHUTEIHHOU U
KOCTHOM TKaHHM, CHOCOOCTBYET YCYryOJICHHIO OKUCIUTEIBHOTO CTpecca U
VMMYHHOH HEIOCTATOYHOCTH.

2. Ouenka Tsoxkectd ['A B 6ajiax MOXKET OBITh OCYIIIECTBIICHA HA OCHOBAaHUM y4eTa
KJIMHUKO—PEHTTeHOIOrnYecKknXx mnpu3HakoB ['A (kputepuit Y). Takas oreHka
JIOTIONTHSIET W3BECTHBIE CIOCOOBI ompeneneHus TshkecTH. OYHKIMOHAIbHAS
HEJIOCTATOYHOCTh M TSKECTh MOPAKECHUSI KOJICHHBIX CYyCTaBOB, B TOM YHUCIE Yy
60npHBIX ¢ comyTcTBytonuM CJI2, MOXET OBITH OINKCaHa C TIOMOIIBI0 CUCTEMBI
PErPEeCCUOHHBIX YpPaBHEHUM, B KOTOPBIX MX apTryMEHTaMU SBIISIFOTCS 3HAYCHUS
MoKa3aresei CHIBOPOTKUA KPOBU: TITUKOMPOTEHHOB, XOHIpOUTUHCYIb(paToB, CPB,
Merabomuta ButamuHa D3, THpokcumna, f—CrossLaps, nueHOBBIX KOHBIOTATOB,
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MaJIOHOBOTO JHAbACTH/IA, AaKTUBHOCTU KaTayiasbl, utokuHoB WJI-1B, NJI-6,
NJI-8 u ®HO—0 u ko3 duiineHTa aTeporeHHOCTH.

3. I'mytokcuM crocoOCTByeT HOpMalld3allMd MMMYHOJIOTMUECKHX IOKa3aTeiaeil u
nokasarened Bcex BHUJIOB oOMeHa. OH Takke MMEET BBbIpAKCHHBIN
AHTUOKCUAAHTHBIN 2 (PEKT.

CreneHb [0CTOBEPHOCTHM W amnpodauus pe3yabTaToB. J0CTOBEpHOCTH
PE3yNbTATOB, U3JIOKEHHBIX B JUCCEPTALIMOHHON paboTe, 00yCIIOBIIEHA TOCTATOYHBIM
00BEMOM PENpPE3CHTaTUBHOIO MaTepHalia, UCIOJIb30BAaHUS COBPEMEHHBIX CPEJICTB U
METOJIOB HCCIIEJOBaHMsI, aJeKBaTHBIX LIEISIM U 3ajJadaM padoThl, BBIOOPOM
COBPEMEHHBIX  METOJIOB  CTAaTUCTHUYECKOTO  aHajgu3a IMOJYYEHHBIX JIaHHBIX.
[TonoxxeHusi, U3I0KEHHBIE B AUCCEPTALMU, 0A3UPYIOTCS HA MOJYYEHHBIX JAHHBIX U
COOTBETCTBYIOT Marepually, MpeJCTaBICeHHOMY B myOnukamusax. Marepuaibl
JMCCEePTAlMOHHONW pabOThl BHEAPEHBI B MPAKTUKY KOHCYJIHTATUBHOM MOJUKIUHUKU
PTII M3 JIHP, a taxxke B memarormueckuil mpoiiecc Kadeapbl MaTOJIOTHYSCKON
¢usunonorun JIOHEUKOTO HAIMOHAIBHOTO MEIUIIMHCKOTO YHUBEpCUTETa UM. M.
I'opbkoro.

JInunblii BrIax coumckaressi. [luccepranus SIBISETCS CaMOCTOSITEIbHBIM
Hay4YHBbIM HCCIIEIOBAHUEM aBTOpA. J(MCCEPTAaHTOM IMEPCOHAIBHO MPOAaHAIN3UPOBaHA
Hay4Hasl JUTEparypa IO HCCIeAyeMOol mpoOiemMe U MPOBE/ICH MAaTEHTHBIA TMOUCK.
JIist  TOCTM>KEHHSI TIOCTABJIICHHOM PYKOBOJUTEIEM JHUCCEpTAllUUd eI  paboThl,
couckareiaeM chOpMyJIuMpOBaHbl 3aJaud M COCTAaBJEH IUIAH HCCIEAOBAHMM.
JluccepTaHT CcaMOCTOSITENIbHO Bell OoJbHBIX ['A, TIPOBOAMII MCCJIEAOBAHUS HUX
OMOXMMHUYECKOT0 M1 UMMYHHOIO CTaTyca, pa3paboTail METObl OlleHKH TskecTu ['A,
MPOTHO3UPOBAHUSA (PYHKIMOHAIIBHOW HEJIOCTAaTOYHOCTH KOJIEHHBIX CYCTaBOB,
BBINIOJIHAJT KIIMHUYECKYIO anpoOannio 3(hpPeKTUBHOCTU IIyToOKcHuMa y 00JbHbBIX ['A ¢
conyrctBytomuM  CJ[2.  ABTOp CaMOCTOSITEIBHO BBINOJHUI  CTATUCTUYECKYIO
00pabOTKy JaHHBIX W BHEJIPEHHE PE3YyJIbTAaTOB B MPAKTHUKY. MM camocTosTensHO
HaIMCaHbl TJaBbl JAuMccepTanuu U aBropedepar. Jlucceprantom B pabore HE ObLIH
MCIIOJIb30BaHbI PE3YJIbTAThI U UJIEH COABTOPOB MyOTUKAIIHIA.

AnpoGanusi  pe3yJbTaTroB jguccepraumu. JlucceprammonHas — paborta
anmpoOupoBaHa Ha 3acelaHuu oOIIecTBa TpaBMarosioro—optornenos M3 JIHP, na
COBMECTHOM 3acelaHud Kadeapbl martojorudeckod Qusuonorun JloHENKoro
HallMOHAJIBHOTO MEIMIIMHCKOrO yHuBepcuTeta uMm. M. Toppkoro u otaena
KOOpJIMHAIIMM HAy4YHBIX HCCIEAOBaHUN U mnporHo3upoBanus PTL[ M3 [HP.
OcHOBHBIE TIOJIOKEHHS THUCCEpTaIluu ObUIM mpencTaBieHsl Ha: | PecryOnmkanckom
cheszne Bpaued 16-17 wmrons 2016 1., r. JloHeuk; MexayHapoaHOM MEIUITMHCKOMN
dbopyme Jlonbacca «Hayka moOexnars...00me3Hb», 15-16 HosiOps 2017 1., T.
Honenk; HayuHo-pakTuyeckoi KoH(MEpeHUMH ¢ MEXKIYHAPOAHBIM YYaCTHEM
«AKTyanbHbIE BOMNPOCHl TPAaBMATOJIOTHM M OPTONEIUM MHPHOTO M BOCHHOTO
BpeMeHn», 4-5 oxtsops 2018 r., r. Jlowenk; |l MexayHapoaHOM MEIUIIMHCKOM
dbopyme Jlonbacca «Hayka mobOexnatk...00me3ub», 14-15 wosiops 2018 r., 1.
Houenk; Il Mexmynapoqaom wmenunuackom (opyme [onbacca «Hayka
no0exaartk...0omne3ub», 14-15 noa6ps 2019 r., r. Houenk; HayuHo-nmpakruueckoit
KOH(EepeHIINN ¢ MEXTyHAPOIHBIM YIaCTHEM «AKTyaJIbHBIE BOITPOCH TPABMATOJIOTHH
U OpTONEAMM MHUPHOTO M BOEHHOro BpemeHw», nocB. 100-metuio mpod. T.A.



Pesenko, 6-7 utonst 2019 r., r. Jlonenk; |l HaydHo-mpakTHUecKoi KOH(MEPEHIUHU C
MEXTyHapOIHBIM yuacTheM «MenuirHa BoeHHoro Bpemenu. OnbiT Jlon6acca 2014-
2019», 17-18 oxtab6ps 2019 r., r. Honenk; V MexayHapoaIHOM MEIUIIMHCKOM
dbopyme Jlonbacca «Hayka moOexnars...00me3ub», 11-12 HosOps 2021 1., T.
JloHenk.

[Myoaukanmu. [lo marepuanam auccepTanuu OMyOJUKOBaHO 15 Hay4yHBIX
pabot, B Tom uucne 11 ctaTelt B pelieH3UpPYEeMbIX >KypHaJlaxX, PEKOMEHJIOBAHHBIX
BAK, nBoe crareii B cOOpHHMKAax M JBOE€ TE3UCOB B MaTepHalax Hay4HbBIX
KOH(EpEeHIIUH.

CTpykrypa U 00beM auccepranuu. JlucceprannonHas padoTa U3JI0XKeHa Ha
134 cTpaHWIaX MAaIIMHOMKMCHOTO TEKCTa, COCTOMT W3 BCTYyIUICHUsS, 0030pa
JUTEPATyphl, TJaBbBl MaTEepUAIOB W METOJOB WCCIEAOBAHWM, TJIaB OMHCAHUS
pPE3yNbTaTOB HCCIEAOBaHUM, OOOOICHUS W aHalu3a IOJYYCHHBIX pe3yJbTaTOB,
BBIBOJIOB, CITUCKA HCIOJIb30BAaHHBIX HCTOYHUKOB JIUTEPATYPhl, KOTOPBIM COIEPKUT
206 wHammenoBanuwit (122 xwupwumnedt w84 nmartununei). Jlucceprarms
wunoctTpupoBana 18 pucynkamu u 11 tabnumamu.

OCHOBHOE COIEP KXAHUE PABOTHBI

Martepuaabl u MeToAbl HccaeAOBaHWs. Pe3ynbrarbl uccleg0oBaHUS
0a3upylOTCS Ha OLEHKE KIMHUYECKUX, PEHTI€HOJIOIMYECKHX, OMOXUMHUYECKUX HU
UMMYHOJIOTHYECKUX MTOKa3aTeNieH msity Tpynn 00sbHbIX (N=397).

Y OonbHBIX mepBoit rpymnmnsl (N=79) 6bu1 BeisiBIeH ['A |-l cTenenn TsokecTn
(4TO TakKe COOTBETCTBYET cTafusiM Oosie3nu). [lepBas crenensp Tskectu ['A Oblia y
16, Bropas — y 25, a Tpetrbs y 38 uenoBek. Y OONBHBIX BTOpoi rpynmbsl (N=18)
nuarHoctupoBad CJ/[2. Orta rpynma mogeid Obula HaOpaHa U3 COTPYJIHUKOB
PecnyOnukanckoro tpaBmatosiorndeckoro uneHtpa M3 JIHP. bonbabsie CJI2
noyydayii  TabJeTUPOBaHHBIE  CaXapOCHIDKAIONIME Tmpemnaparbl  (MeT(opmuH,
rmuMenupun). Y OONbHBIX TpeThel rpynmbl (N=22) BbISBICHA TPEThsl CTEICHb
Tsokectd I'A u C/12. Tlo noBoxy CJ12 manueHThl TakKe MoJydanu Ta0JIeTHPOBAHHbIE
caxapocHmxatone mnpenaparbl. CpenHuil Bo3pacT OOJBHBIX MEPBOW TPYIIIBI
coctaBun 47,5+3,7 rona, Bropoit — 50,2+4,1 roma, tperbeii — 55,6£2,8 roxa. Ilo
BO3pacTy U MOy Pa3IMYuil B 3TUX TPyIIax He ObLIO.

[Tpu pazpaborke Merona OaUIBHOM OLEHKU KIMHUKO-PEHTTEHOJOTHYECKUX
MPU3HAKOB TOHAPTPO3a M MPOTHO3a €ro TSKECTH Ha OCHOBAHUU JIaDOPATOPHBIX
MoKa3aTesield UCTOIb30BaHbl PE3YJIbTAThl aHAJIU3a UCTOPUI OOJIE3HH €l1lle JBYX TPy
OonbHBIX. Y OOJBHBIX ueTBepTod Tpymmbl (N=146) mmen mecro ronaptpos I-IlI
CTENEHU TSHKECTH (YTO TAKKE COOTBETCTBYET CTaAMsIM 00je3HU). Y OONbHBIX MSATOU
rpymmnel  (N1=132) ronaptpo3a He ObUI0. OHM OOpamaIMCh B TOJMKIWHUKY B
OCHOBHOM MO TOBOJY MPOSBICHUNA OCTEOXOHIpPO3a IO3BOHOUHUKA. Y OOJBHBIX
roHaptpo3om | crenens TsokecTr Obl1a B 45,3% (N=66), 1l crenens — B 41,0% (n=60),
Il crenens — B 13,7% (n=20). Cpennuii Bo3pacT OOJIBHBIX MEPBOM TPYIIITbI COCTABHII
48,7+4,3 roma, Bropou rpymmbl — 44,6£3,9 rtoma. COOTHOLIEHUS MEXITY
paboTaronyMu, MEHCHOHEpaMU U OOJbHBIMHU, UMEBIIMMH «HE DPabOune)» TPYIIIbI
WHBAJMIHOCTH B APYTUX IpyHnax ObLTH IpUMEPHO OAuHaKoBbIMU U cocTaBui 30, 50
u 20% cOOTBETCTBEHHO.



[TarmeHThl HAXOAWIMCHh HAa CTAallMOHAPHOM JieueHMM B KinHukax HUU
TpaBMAToOJIOTUM U opromeau JIOHENKOro  HAIMOHAJIBLHOTO  MEIUIIMHCKOTO
yHuBepcuteTa uM. M. ['opbkoro u Pecry6inkaHCKOTO TPaBMAaTOJIOTHYECKOTO IIEHTpa
M3 JIHP 3a nepuox 2006—-2021 rr.

Bce manuenTsl Tpetheid rpymmbl ¢ I'A Il crenenu tsxectn u CI2 (n=22) no
Ha3HAYEHUS HMMMYHOKOPPETHUPYIOIIEH Tepanmuu moidydaiud o00e300JuBarolme
npernaparbl W3 TPYIIbl HECTEPOUIHBIX MPOTUBOBOCHAIUTENBHBIX CPEICTB H
Ta0JICTUPOBAHHBIE CaXapOCHWXAIONIUE Ipenaparbl, B OCHOBHOM METHOPMHUH U
riMMenupu. B xauecTBe MMMYHOMOZIYJISATOpAa OOJBHBIM MOCIE OOCIEI0BaHUS OBbLI
Ha3zHaueH miyTokcuM (3A0 «OAPMA BAM», Poccus, r. Cankrt-IletepOypr).
CoryracHO MHCTPYKITMH, TIpermapaT BBOAWIN BHYTPUMBIIIEYHO €KeaHEeBHO B no3e 10
Mr B TeueHne 30 THEH.

B pabote ucnonb3oBaHbl KIMHUYECKHE (OMpoc, (puznueckoe oOCieaoBaHUE,
pacyeT CyCTaBHBIX HWHACKCOB M AaMIUIMTYAbl JBW)XKCHHI), PEHTTEHOJIOTHYECKUE
(pentreHorpadus KOJCHHBIX CYCTaBOB), OMOXMMHYECKHE, UMMYHOJOTHYECKUE H
CTATUCTUYECKUE METO/IbI UCCIICIOBAHMUS.

Jlnst oleHKM TOKaszaresield YIriieBOJHOTO OOMEHa y OOJIbHBIX B CBHIBOPOTKE
KPOBHU OIpPEACIISUIA KOHIIEHTPAIMIO TITIOKO3bl M TJIMKO3WJIMPOBAHHOTO T€MOIJIO0MHA
(Kamprimankos B.C., 2020).

Conepskanue 00IIero XoJecTepuHa U ero OCHOBHbBIX (pakiuit (JITIOHII,
JITTIHIL, JIIBIT) u TI' u3ydaiu ¢ NMOMOIIBIO METO/la (PEPMEHTATUBHOTO aHAIIN3a
(TopstakoBckuii A.M., 2005). Koaddunuent ateporennoctu (KA) Bbramcisum 1o
dhopmyiie:

KA = (Oxn — JITIBIT)/JITIBII,

rae: OXJ — KOHIEHTpalus B CBIBOPOTKE KPOBH OOIIETO XOJECTEpUHA B
MMOJIB/JI;

JIIIBII — xoHuEHTpauuss B CBIBOPOTKE KpPOBU JIMIIOIIPOTEUIOB BBICOKOU
MJIOTHOCTH (MMOJIB/IT).

Jns onpenenieHus mmokaszaresield 0eJIKoBoro oOMeHa U COSAMHUTEIILHOW TKaHU
y BCeX OOJIbHBIX B CHIBOPOTKE KPOBHU M3YYallM MOKA3aTENIH TJIMKOMPOTEHMHOB, B TOM
gucjae uX OOIIyI0 KOHIICHTPAIMIO, COJEp)KaHHWe OOIIero Oelka W ero (paxiui,
rantornobuna u CPb. M3 mnokazateneil NpOTEOTTMKAHOB — KOHIICHTPAIIUIO
XOHJIPOUTUHCYIH(GATOB. BBIABISIM  TakKe KOHEYHBIH MPOAYKT  OEIKOBOTO
MeTaboJIM3Ma MOYEBYIO KUCIIOTY.

MeTaboau3M KOCTHOM TKaHM HM3y4ald IO TOKa3aTeasM KOHIICHTpallud B
CBIBOPOTKE KPOBU Kanblus, (pocdopa, ocTeokanbliHa, TapaTUPEOUJTHOTO TOpMOHa
(TITTT), Tupeonnnoro ropmona (TTI'), Tupokcuna (T,4), MmeTabomuTa ButamuHa D3 —
25(OH)D3, C-tepmuHanbHOro 0€IKOBOro (pparmMeHTa, 00pa3yrolerocs B pe3yiabTaTe
nerpaganuu koymareHa | tuma — B—CrossLaps, a Taxke aktuBHocTu [I[D. [Ipum
HaXOXXJEHUU OMOXMMHYECKUX MOKa3aTesiel B CHIBOPOTKE KPOBU MPUMEHSIIA METO/IbI
konopumetpuu (onpenenenue D, kanpius, Gocdopa, 6enka u ppakiuii, MOIEBOIA
kuciotel) (TopstukoBckuit A.M., 2005), uMMyHOTYpOMIUMETpUH (HCCIIEI0BaHUE
rigkonporenHoB, — ramrormobmna, CPB)  (KamemmaumkoB — B.C.,  2020),

XEMOJIIOMHUHECIIEHTHOIO MMMYHOaHan3a (MHAuKauus octeokanbiuHa, 1T, TTT,
T4, B—CrossLaps (Kamsmmaukor B.C., 2020; Barilla M.L. et al., 2020).
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Jlis ompeneneHus: mokasaTenell OKUCIUTENBHOTO CTpecca y BceX OOJbHBIX B
CBIBOPOTKE KPOBHU OIpeaesuin nokazatenu nepekucHoro I1OJI, konnentpanuio K
HEHACBIIIEHHBIX XUPHBIX KUCIOT U MJIA, a takxke nokaszatenu AOC. Cpeaun 3Tux
nokasaresieil u3MepsuUIH KOHLIEHTpAIUIo o—TOoKo(depoia, akTUBHOCTh kaTanassl (Kar),
cynepokcunaucmytasbl (COM) u rmyratuonnepokcunassl (I'TIO). Konuenrtpanuto
JK nerextupoBanu, ucnoibzyss meron CransHoit WM.JI. (I'aBpunoBa B.b. u coasr.,
1983), MJIA — no Cranproit W.JI. u lapumBuau T.I'. (CrampHas WM., 1977).
AxtuBHOocTh Kat ocymectsisiin o Kopomoky M.A. u coast. (I'mpun C.B., 1999;
Kopomrok M.A. u coasr., 1988), CO/] u I'TIO no meronukam (Battino M. et al., 2005;
Kampemmaukos B.C., 2020; Brigelius-Flohe R. et al., 2013; Zelko I.N. et al., 2017).
Konnenrpanuto a-roxodepona onpeaensum no (Mensimukosa E.b. u coasr., 2006).

[ToncyeT OCHOBHBIX CyOmomyJsluil JUMGOIUTOB MPOU3BEACH Ha JIa3epPHOM
npotoyHoM 1utodmoopumerpe «Beckman Coulter EPIXCS XL» ¢ momomipo
MeueHHBIX aHTuTen «Immunotec» (DdpaHius) C BBISABICHHEM IMOBEPXHOCTHBIX
mapkepos numdoruros CD3", CD4" (xemmeps1), CD8" (uurorokcuueckue T-
mumorutel), CD19" (B-mumdoruter), CD56+ (ecrecTBennsle kumnepsi), CD3"-
HLA-DR (T-aktuBHbie). KOHIIEHTpaIMI0O IMMYHHBIX KJIETOK OMPEAEIISIIN B MKIL.

Jlnst u3yueHus Hecnenu@UuecKon 3alluThl OpraHru3Ma MPUMEHSIIA METOJIUKY
OLICHKH (harouuTapHOro 3BEHa HMMMYHHOH cuctembsl. B pabore omnpenensiu
MOTJIOTUTENIbHYI0 aKTUBHOCTH (PAarouUTUPYIOMIMX HEUTPOPUIBHBIX TPaHyJIOIUTOB
KpoBu: (paroumtapHbii uHAEkC (PU) — pomo akTUBHO (HaroLUTHPYIOUIUX
HEeUTpo(UIIOB, BeIpaXXeHHYIO0 B %; (parouutapHoe YUCIO — CpeHEE YUCIIO YaCTHIIL,
MOTJIOIIEHHBIX OJHUM (aronutupyromum HedTpoduiom (dPpumens f.b., 2017).
KonuyectBo  (aronmuTHpyromux  HEUTPOPUIOB  paccuuThiBaiu B 1  MKA
nepudeprudeckoil KpOoBH C y4eTOM aOCOJIFOTHOTO 4YHCHa JIEHKOIMTOB M JOJH
CETMEHTOSIIEPHBIX  HelTpodminoB. B  kadecTBe TeCcT-CUCTEMBI ISl  OLIEHKU
CHOCOOHOCTH (HarollMTOB TE€HEPUPOBATH KUCIOPOJHBIE PATUKAIbl HCIOIb30BAIN
Kkpacutens HUTpocuHUi Terpaszonuit (HCT-tect) mns 60prObl ¢ MHPEKIIMOHHBIMU
areHTamH.

KoHneHTpamuio ChIBOPOTOUHBIX HMMYHOroOynuHoB IgA, IgM, I1gG, IgE
Omnpenessuii METOAOM HMMyHomnpenunurauuu B arapoBom rene (Bomogun H.H.,
2020).

KoHIieHTpauioo IUTOKMHOB B CBHIBOPOTKE KPOBU TAIMEHTOB U TPYIIIHI
KOHTpOJISI onpeaensian MetogqoM MDA ¢ ucrnonp3oBaHHEM KOMMEPUYECKHX HAOOPOB
3A0 «Bektop bect» B nuamazone konuentpauuii: js UI-18, NJI-4, NJI-8, ®HO-a
— 5-250 nr/mi; NJI-6 — 5,6-300 nr/mut; MJI-10 — 0-500 nr/mn (OpanoBa AL wu
coaBrt., 2017). KpoBb ais ananuza Opanu B yrperaue yacsl (¢ 8.00 go 10.00).

B kauecTBe KOHTPOJBHOH TPYIIBI HCIOJB30BAHBI JaHHBIE OMOXUMHUYECKUX
nokaszaTelicii KpOBU MPaKTHUECKU 3JI0POBBIX Jitonieil — moHopoB kpoBu (N =20). Ilo
MOKa3aTeJIsIM 10JIa ¥ BO3pacTa IPYIIbI MAIMEHTOB U KOHTPOJIS HE Pa3InyajIuCh.

3a60p KpoBH 1Jisi OMOXMMUYECKHUX WCCIIEIOBAHUM MPOBOAMIN B MEPBHIN JCHBb
oOpartiieHust OONBHBIX 32 MEIUIIMHCKOW MOMOIIbI0, a y nauueHToB ¢ ['A |1l ctenenn
sokecTd 1 CJ[2 (N=22) 1 110 OKOHYAHHIO Kypca HMMYHOKOPPETUPYIOMIEH TepaIiu.

Marematuueckass o0pabOTKa TOJYYEHHBIX pE3ylbTaTOB MPOBOAUIACH C
ucrnonp3oBanueM makeroB mporpamm Microsoft Excel 2010, STATISTICA 10



10

(StatSoft Inc., USA), onnaitn-kanbkymstopa (http://gen-exp.ru/calculatoror.php).

JJIs  TIOCTPOEHHS TPOTHOCTUYECKOW MOJIETN HCIIOJIb30BaHAa TEXHOJIOTHS
MHOTO(AKTOPHON  JIOTUCTHYECKOH PErpeccMr ¢  TMOIIArOBBIM  BKIIOUCHHEM
HE3aBHCHMBIX TEpEMEHHBIX M3 mporpammuoro nakera GLZ (Statistica 10, StatSoft,
Inc. CHIA) (Cepruenko B.U. u coasr., 2006).

OT16op  ONTHUMANBHBIX  TPEIUKTOPOB  OCYIIECTBISUTH IO  METOAY
MaKCHUMaJbHOTO TpaBaomofo0us. OD(PPEKTUBHOCTh TOCICIHUX, OICHUBAJIAChH
WHTEPBAJILHBIM METOJOM Ha ocHOBe craructuku Bampna (Wald), a o6mryro
aJCKBaTHOCTh MOJEIM — C HWCIOJB30BAHMEM JHArpaMMBbl  OMEPAIMOHHOM
xapaktepuctuku (ROC), mo koropoit paccuutsiBaiu miomanb mox ROC-kpuBoit —
AUC, ee ommbOky u 95% nosepurensubiii mHTEpBaN (95% JI1). Kpome storo, s
MOJICTT BBIYHCIISUTH KO3(PPHUIIMEHT MakcuMainbHOro npaszomnomaoous (Log-Likelihd)
uy2.

Pe3yabTarbl ucciaenoBaHuss M ux o0cy:xknenume. PabGora cocrtosuia u3
HECKOJIBKMX JTaloB HCClenoBaHus. Ha mepBoM 3Tane HaMH yCTaHaBIUBAJIWChH
OCOOEHHOCTH HapyIlIeHUs MEeTaboJIu3Ma YTJIEBOJOB, KUPOB, OEIKOB Y OOJBHBIX C
Pa3HOM CTEMEHBIO TSHKECTU TOHAPTPO3a, a TAKKE MPU COUYETAHUU TSIKEIOrO TCUCHUS
TOHAPTPO3a C caxapHbIM AuabeToM BTOoporo tumna. Hanbosnee Tskénbie HapylIeHUS B
yrieBoaHoM (puc. 1), )kHpoBOM M OEIKOBOM OOMEHE HaOJIOJaIMCh Y MAI[MCHTOB C
['A 11l crenenu Tspxectu u ipu couetanuu ['A ¢ CI12.

1,23,4 1,2,3,4
200

175

123
150 . 1 1
125 -
100 -
75 -
50 -
25 -
0 - T T T T
| Il i chz2

M rniokosa M HbAlc

1,2
L

CO2+TA

Pucynok 1 — [loka3zarenu yrieBogHOro oOMeHa B CHIBOPOTKE KpPOBH JIIOJEH
TPYNIBI KOHTPOJIA Uy OOJTBHBIX TOHAPTPO30M U CaxapHBIM TUa0ETOM BTOPOTO THIIA.

[Ipumeuanue: 1) — ob6o3HaYeHA JOCTOBEPHOCTHh PA3IMUUM IO CPABHEHUIO C
rpynmnoit 310poBeix Jroaei, p<0,05; koutposs — 100%.

2) — 0003HaYeHAa JOCTOBEPHOCTh PA3JIMYM 110 CpaBHEHHIO ¢ Tpymmoi I cragun
roHaptpo3sa, p<0,05;

3) — o0Oo3HaueHa JOCTOBEPHOCTh PANIMYMIA TIO0 CpaBHEHHIO C Tpymmoi 11
cTajauu roHaptposa, p<0,05;

4) — o0o3Ha4YeHa JOCTOBEPHOCTh PazIMuUMi 1O cpaBHEeHUIO ¢ rpymmoi Il
cTajauu roHaptposa, p<0,05;


http://gen-exp.ru/calculatoror.php
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5) — 0o603HaYeHA JOCTOBEPHOCTH pa3ynyuwii 1o cpasHeHuto ¢ CI12, p<0,05.

Y OoapHbIX TOHapTpo3oM Ill cremenm TsKecTH, B YACTHOCTH, YPOBEHB
TMIIEPIIIMKEMHAN IIPEBBIIIA 3HAYeHHUs Tpymmbl KoHTpois Ha 54,0% (p<0,05), a
KOHIIEHTpAIMsl  TJIUMKO3WIMPOBAHHOTO TIeMOIVIOOMHa He MoBbImanack. [lpu
COUYCTAHHOW MATOJIOTMH YPOBCHb TIUIIOKO3bI moBbImancs Ha 97,9% (p<0,05),
TIIHKO3WIMPOBAHHOrO reMoriobouna — Ha 46,1% (p<0,05).

[To cpaBHenuto ¢ mnokazarensmu OonbHbIX ['A |l cremenn 6e3 CJ12,
conyrcTBytomuid CJ/[2 BiMsI Ha MOBBILIEHUE COAEPKAHUS TIIMKO3UIMPOBAHHOIO
remornobunna Ha 21,6% (p<0,05). HekoMneHCHpOBaHHBIN XapaKTep TUIEPTIUKEMUH
yCYryOJIsis BOCHIAJIeHHE B CyCTaBax M YTSKEJsUT HapylieHus oOMeHa. B uwactHocTH,
OH YBEIWYHMBAI cojaepkaHwe obOmero xonecrepuHa Ha 14,3% (p<0,05),
tpuraunepuaoB — Ha 95,3% (p<0,05), XC JIITHIT — Ha 26,3% (p<0,05), Benuunny
koad¢uimenTa areporenHoctn — Ha 65,5% (p <0,05), a 3mauenus XC JITIBII,
Hao0opoT, cHMxal Ha 25,5% (p<0,05).

bbilo  ycTaHOBJIEHO, 4YTO C YyBelWYeHUEM Tsbkecth ['A yBenuumBasics
nucOaianc OeTKOBBIX (paKIMii B CTOPOHY poCTa TI0OYJIMHOB, HAOIIOIAETCS TAKXKE
POCT TJIMKONPOTEHHOB, rantoriodouna, CPb (6enku octpoii dasel). ComyTcTBYONINI
CH2 y 6onpabix ['A 11l cTenenu TspkecTH MOBHIIAN B KPOBU YPOBEHb OCTPO(a30BbhIX
0enkoB — rmkonporenoB Ha 36,1% (p<0,05), ranTornoouna Ha 53,4% (p<0,05), a
C- peaktuBHOrO O€nKka Ha 25,6% (p<0,05).

Ha BTopom »srTame wuccieqoBaHus HaMd OBITM BBISIBICHB OCOOECHHOCTU
HapylIeHUus MeTaboJIM3Ma COCIUHUTEILHON U KOCTHOM TKaHW y OOJBHBIX C pa3HOM
CTETICHPIO TSHKECTH TOHApPTPO3a, a TaKXKE NPHU COYECTAHUU TSKEIOTO TEUYCHUS
TOHAPTPO3a C CaxapHbBIM IUa0ETOM BTOPOTO THIIA.

Hamu Taxke nmokasaHo, uto B rpymnmne 6osbHbIX ¢ ['A u CJ/12 no cpaBHeHUIO ¢
rpynmnoi, B KoTopoil Obu1 TOIbKO ['A cTpajgan MeTaboJM3M COEAMHUTENIbHON H
KOCTHOM TKaHHW. YCTaHOBJICHO, uTO y OonbHBIX I'A, C/12, CH2 u 'A umenn Mecto
HapylieHus MeTabojm3Ma OEIKOB, COSAMHUTENHHOW W KOCTHOW TKaHU. B rpymme
narueHToB ¢ ['A u CJ]2 koHIeHTpanus 001mero Kambius cHikazack Ha 9% (p<0,05),
ocreokanpiiHa Ha 26,4% (p<0,05), 25(OH)D; na 15,4% (p<0,05). IIpu sTOoM
koHuentpanus [ITI" Bo3pacrana Ha 27,6% (p<0,05), TTT — na 50,0% (p<0,05) u T4
— Ha 32,8% (p<0,05). ¥ HuUX B CBIBOPOTKE KPOBH YBEIMYMBAIACH KOHIICHTPAIUS
XOHJIpoUTUHCYIbGATOB 1 —CrossLaps, 4To yka3sIBajio Ha TOBPEKICHUS B CyCTaBax
XpseBod W KocTHOM Tkanu. Koppekums runoButamuHo3a D3 nomkna HailTH
OTpakKeHHE B CXEMax y BceX OOJIbHBIX.

Ha tperpem »5Tame wucCClieJOBaHHS OCYIIECTBJICHA OIICHKA BBIPAKEHHOCTH
OKHCIIUTENBHOTO CTpecca y OOJBHBIX C Pa3HOW CTEMEHBIO THKECTH TOHApTPO3a, a
TakKe TMPU COYETAaHWU TSDKEJIOrO TEUeHHUsl TOHApTPO3a C caxapHbIM JguabeTom
BTOpOTO THUMA (pHUC. 2).

VYcTaHOBIEHO, YTO Y MAIIMEHTOB C TOHAPTPO30M, CaXapHBIM TUAOETOM BTOPOTO
TAMIAa W TPU COYETAHUM TOHAPTPO3a C CaxapHbIM guabeToM Qopmupyercs
okucnuTenbHbIN cTpecc. Y 0onbHbIX ¢ ['A III crenenu, y 60apHb1Xx C2 1y G0IBHBIX
C COYETaHHOM MAaTOJOTMEH HMMEIOT MECTO HauOOJbIINE HApyIIeHHUs B OOMEHe
BEILECTB C MakcUMalbHbIM nucbanancoM Ha yposHe [IOJI u AOC. B uenom, CI12 y
6onpHbIX ['A Il cremeHm TsKecTH YCYryOisieT BBIPKEHHOCTb OKHCIUTEIHHOTO
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cTpecca, yBenuuuBas konueHTpaiuio JK Ha 10% (p<0,05), akTMBHOCTb KaTanasbl Ha
9,2% (p<0,05), a I'TIO — nHa 18,7% (p<0,05).

350

ml mll wmil mCcA2 mCAO2+rA

300 1,23

250

200
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AK MAA a-Ttokodpepon Kartanasa copg rno

Pucynok 2 — Ilokazarenn OKCHMAATHBHOTO CTpecca B KOHTpOJE, y OONBbHBIX
TOHAPTPO30M U CaxapHbIM quadeToM BToporo tuma. [I[pumeuanue: cm. puc. 1.

AHaJIN3 MOJYYEHHBIX JAHHBIX MMOKa3all, YTO JJIsl OLIEHKU TSAXKECTU COCTOSIHUS
o0OcneJOBaHHBIX MAIIMEHTOB MEPBOCTENIEHHOE 3HAYECHME JOJKHA UMETh aKTHBHOCTD
(dbepMeHTa TITyTaTHOHIIEPOKCHIA3HI.

BripaxeHHBII OKUCTUTENBHBINA CTpecc y 00JbHBIX TOHapTpo3oM Il crenenu u
npu ero couertanuu ¢ CJI2 ykas3piBami Ha HEOOXOIMMOCTH BKJIOYEHUS B CXEMBI
JEYeHUS] ATUX OOJIBHBIX TIPErnapaTroB aHTUOKCHUJIAHTHOTO JEHCTBUSA, OCOOCHHO
HaIpaBJIEHHBIX HA 3aLUTY ITyTaTUOH-TIEPOKCUAA3HOTO KOMILJIEKCA.

Ha wderBépTroM »dTame wWccleAOBaHUsS OBUTM  BBISBICHBI OCOOEHHOCTH
HapylIeHUH KJIETOYHOTO M T'yMOPAJIbHOTO UMMYHHUTETA Y OOJIbHBIX MPU COYETAaHUU
Tsoxenoro tedeHus ['A ¢ CJI2. Ha puc. 3 moka3zaH ypoBEeHb IIUTOKMHOB B CHIBOPOTKE
KpPOBHU B KOHTpPOJIE, Y OOJIbHBIX TOHAPTPO30M U CaXapHbIM IHa0E€TOM BTOPOTO TUIIA.

Kak BugHo w©3 3TOro pucyHka Haubonee TKENble HapyIICHUS B
MMMYHOJIOTHYECKOM OTBETE OpraHu3Ma HaOJI0JaluCh Yy MalMEeHTOB C TOHAPTPO30M
III crenenu Tsxectu u pu couetanuu I'A ¢ CZ12.

Konnentparus MJI-1B y naruentoB ¢ roHaptpo3om III crenenu, B 4yacTHOCTH,
Oblna moBeITeHa B 2,4 pasa (p<0,01), 1JI-6 — B 3,8 pa3za (p<0,01), NJI-8 — B 8,0 pa3
(p<0,001), a ®DHO-a — B 3,9 paza (p<0,01). KonmnenTpanus mpoTUBOBOCTAIIUTEIbHBIX
uutoknHoB MJI-4 u NJI-10 mo OTHOLIEHWIO K KOHTPOJIO HE H3MeHsuiach. llpu
couetaHHol maronoruu koHmeHTpanus N1 Bo3pactana B 6,8 paza (p<0,01), NJI-6
— B 5,6 paza (p<0,01), NJI-8 — B 12,6 paza (p<0,001), DHO-a — B 4,9 paza (p<0,001).
Konuenrpanusa npotuBoBocnanutenbHoro uutoknna MJI-4 pesko noseimanack B 4,0
pasa (p<0,001), a NJI-10 — Ha 44,4% (p<0,05).

CI2 y 6onbubix ['A III crenenu TsbkecTy yBeau4MBaeT KoHueHTpauto MJI-10
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B 2.8 paza (p<0,01), NJI-6 — una 45,7% (p <0,05), NJI-8 — B 2,1 paza (p<0,01) u PHO-
o —Ha 23,7% (p<0,05).
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Pucynok 3 — YpoBeHb IIUTOKHMHOB B CHIBOPOTKE KPOBHU B KOHTPOJIC, Y OOIBHBIX
TOHAPTPO30M U CaxapHbIM quadeToM BToporo tuma. [I[pumeuanue: cm. puc. 1.

KonnenTparus npotuBoBocnaauTeabHbIX ITUTOKMHOB WMJI-4 n WMJI-10 taxxe
Bo3pactana B 3,3 (p<0,01) u B 2,1 pasa (p<0,05) coorBercTBeHHO. [TomyucHHBIC
JaHHbIE TIOATBEP)KIAJIM, YTO OJHUM M3 BEAYUIMX 3BEHBbEB MAaTOr€HE3a COUYETAHHOM
MATOJIOTUH Y ITUX OOJBHBIX SBJSUIACH TUIEPUUTOKMHEMHUSI, OTPULIATEIBHBIM 00pa3oM
BIMSIONIAas HAa GYHKIMIO KOJIEHHBIX CYCTaBOB M TKaHb MOJKENTy104HOM *keie3bl. OHa
yCUJIMBaja BOCHAJIMTEIBHBIA MpolecC B CycTaBaX M TKAHIX MOKETyT0YHOM
HKEJIE3BI.

[Ipu n3ydyeHnu nokasarenel KIETOYHOIO MMMYHUTETA ObLIO YCTAHOBIIEHO, YTO
y 60abHbIX A 1 CJI2 uncno B-mumdonuros ¢ mapkepom CD19" He usMensiocs, a
(yHKUMOHAIbHAs  AKTHUBHOCTh  T[-mUM(OUMTOB  pe3ko  Bo3pactajna  (YMCIo
mumporutoB ¢ mapkepom HLA-DR). IlocnemHsis mnpeBbimiaia 3HAYCHHS 3TOTO
nokasaress rpynisl KoHTpodst B 3,0 pasa (p<0,01). Mapkeps! ¢aronnTtosa y 00JbHBIX
cHKamuch. B yactHocTn @A cHmkanack Ha 20,3% (p<0,05), a 3Hauenuss HCT-Tecta
— na 49,8% (p<0,05).

Ha nsiToM sTame ucciaenoBaHus Mbl CTaBWJIM 33/ady pa3pabOTKU KpUTEPUEB
MPOTHOCTUYECKON OIIEHKH TSKECTU COCTOSIHUS OOJIbHBIX TOHAPTPO30M.

Pe3ynbrathl ucciie[oOBaHMs MOKA3aJId, YTO Ha OCHOBAHUU psiAa KIMHUYECKUX,
PEHTTEHOJIOTUYECKUX M MMMYHOJIOTUYECKUX TOKa3aTesled MOXKHO MPOrHO3UPOBATh
BEPOSATHOCTh BO3HUKHOBEHHSI TOHAPTPO3a U THKECTh COCTOSAHUA OoybHBIX. Hammu
pa3paboTtaH MeToa Oa/uIbHOM OIEHKH KJIMHUKO-PEHTIEHOJIOTHYECKUX MPU3HAKOB
rOHapTPO3a, HA OCHOBAHUN KOTOPOTO MOXET OBbITh YCOBEPLIEHCTBOBAHA JUArHOCTHKA
ero craguil. [lonydeH psia perpecCHOHHBIX YpaBHEHH, B TOM YHUCIIE C MHOKECTBOM
NEPEMEHHBIX,  OTpaXaroUIMX  3HAUeHUs  OaJJIbHOM  OLEHKH  KIMHUKO-
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PEHTICHOJIOTUYECKUX MPU3HAKOB ToHapTpo3a (kputepuit Y). [lokazano, uro mpu 50
> Yi > 20 guar"Hoctupyercs | cTeneHp TsHKeCTH roHapTposa, npu 51 > Yi > 90 — I
crenienb, a mpu Yi > 90 — Il crenens Tsbkectu ronaprposa (p<0,05). PesymbraThl
IPOTHO3UPOBAHUS, IIOJYyYaeMbl€ C MOMOLIBIO MPEIJIOKEHHBIX HaMH METOOB,
11eJ1eCO00pa3HO MCIOJB30BaTh B JICUEOHOW MpPAKTUKE MJIsi PEHICHUS 3a/ad OLEHKH
TSXKECTU COCTOSIHUS U 3(PHEKTUBHOCTH JIEYEHUSI OOJBLHBIX TOHAPTPO30M.

Ha 1mectom »aTame wuccneoBaHUs OCYHIECTBIEHA pa3paboTka MeToja
IIPOTHO3UPOBAHUSI  BO3HUKHOBEHHMS W  TSKECTH  TOHAapTpo3a Ha  OCHOBE
OMOXMMHMYECKUX TOKa3aTeNeH.

Jns pa3paboTKM MeToJa NPOTHO3UPOBAHMS BO3HHUKHOBEHHMS M TSKECTH
roHapTpo3a HaMu BbIOpaHbl HauOosee HMHPOpPMATHBHBIE OHOXUMHUYECKHE
MOKa3aTeld, KOTOPbIE OTPa)Kajld COOTBETCTBYIOIIHME COCTOSIHUS OpraHu3Ma,
MMEBILIME OTHOLIEHHWE K (PYHKIUMOHAIBHOM aKTUBHOCTH KOJIEHHBIX CYCTaBOB.
[u¢poBbie 0603HaAUEHUS ITOM aKTUBHOCTU ObUIN OIpENEIeHbl KaK OOBEKT MPOrHO3a
— «¥Y». 3a Y = 1 pnpuHuManu OTCYTCTBUE (YHKIMOHAJIBHOW HEAOCTATOYHOCTHU
KOJICHHBIX CyCTaBOB; 32 Y = 2 — OrpaHHMYeHUE MOABIXHOCTU cycTaBoB (| cremeHb
(YHKIIMOHAJIBHOW HEIOCTATOYHOCTH); 3a Y = 3 — 3HAYUTEIbHOE OrPaHUYCHHE
MOJIBJKHOCTU CYCTaBOB (TpETbs TpyINa HHBAIMIHOCTH). DBoNbHON BBIHYXKIEH
menath npodeccuto (Il crenmeHp (QYHKIMOHATBHONH HEIOCTATOYHOCTH KOJICHHBIX
CyCTaBOB); 3a Y = 4 — NpUHUMAJIM aHKUJIO3 CYyCTaBOB, IPU KOTOPOM HaOJI0Janach
MOJIHASI TOTEPS] TPYAOCHOCOOHOCTH (BTOpas rpylna WHBAIWIHOCTH). Y OOJBHOTO
nuarHoctupoBanu |l creneHp (PyHKUMOHANBHOW HEAOCTATOYHOCTH KOJIEHHBIX
CyCTaBOB; 3a Y = 5 — aHKWIO3 CYCTaBOB M HEBO3MOXXHOCTh CaMOOOCTY>KHMBaHHS
(mepBas rpynna MHBAIMAHOCTH), U |V crenenb PyHKIIMOHATBHOW HEIOCTAaTOYHOCTH
KOJIEHHBIX CYCTaBOB. B COOTBETCTBMM C BeIMUYMHAMU «Y» ISl peleHus 3aaad
MIPOTHO3MPOBAHUS 00pa30BaHO MATh MOArpynn Jrojei. B mepBoil moarpynmne ObLI10
20 gyenoBek, Bo BTopoi 16, B TpeTheit 25, B uetBepToit 48, B misiToil 12 yenoBek.

Ha Bcex oramax wucciaenoBaHUS TOJABEPIIM aHAIUW3y OMOXMMHUYECKUE
MOKa3aTelIM, XapaKTepU3YIOUIME COCTOSIHHME pa3HbIX BHJIOB OOMEHAa, COCTOSHUE
COEIMHUTEIbHON TKaHU (KOCTHOW M XPSIIEBOM), a TaKKe YPOBEHb IIUTOKWHOB B
CBIBOPOTKE KpoBH. IIpm oTOOpe mokaszaTeneil OIeHHBAIM KOPPEIAIUI0 3HAYCHHUI
ATUX TIOKa3aTeliel ¢ BEIMUMHON «Y», a IPU OLIEHKE MHOKECTBEHHOM Koppensiuu R.
B pesyabTaTe Takoro aHaiau3a W JAJBHEWIIErOo IOCTPOEHUS IMPOTHOCTUYECKUX
(GbopMyJ MOMYUUITIU PETPECCUOHHBIE YPABHEHUS, COJEPKABIINE MIECTh apTyMEHTOB C
MaKCUMaJbHbIM 3HAaY€HUEM KO3(PPUIMEHTOB KOPPENSLMH AITHX MOoKa3zareiaed co
3HAUYCHUAMH «Y» M MUHUMAIbHOM BEIWYMHOM KOA(D(UIMEHTOB B3aMMHOM
KOPPEJISALIHH.

Hanee MBI MIPOBEJU KOPPESAUNOHHO-PErPECCUOHHBIH aHaIu3
(npoananu3upoBaHo 16 OmoxuMHuueckux mokasaresnei). B pe3ynapTaTe 3TOro aHammsa
IIOCTPOEHBI IIPOTHOCTHYECKUE ypaBHEHUs. Huke mpeacTaBiieHbl JBa YpaBHEHHUS C
HanOOJIBIITUMHU BeTMYMHAMU KOA()(DHUIIMEHTOB MHOYKECTBEHHON KOPPEIISIIUU:

Y1=-1,08 + 0,64*X1 + 4,56*X2 + 0,4*X3 R1 =0,56, (1),

rae: X1 — KOHIIeHTpaIus B CBIBOPOTKE KPOBH JIFOI€H TTTUKOIPOTEUHOB, T/1T;

X2 — XOHAPOUTHUHCYNIb(]ATOB, T/1;

X3 — C-peakTuBHOrO O€nka, /1.
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¥2=-0,77-0,07*X4 + 0,012*X5 + 5,86*X6 (R2 =0,58), (2),

rae: X4 — KOHIIGHTpalusi B CHIBOPOTKE KPOBU JIIOJIEH MeTa0ojIuTa BUTAMUHA
D3-25(0H)D3, ur/mi;

X5 — tupokcuna (T4), HMOJIB/II;

X6 — B-CrossLaps , Hr/mut.

3aTeM BBIMOJIHSUIMCh PACU€Thl, KacaroUIMecs IoKaszaresied OKCHUIATUBHOTO
cTpecca y JIoJiel rpynnbl KOHTPOJIS U OOJBHBIX TOHAPTPO30M. Beero Ha 3ToM 3Tare
MPOAHATM3UPOBAHO IIECTh OMOXMMHUYECKUX TOKa3aresneil. BrimonHeHo moctpoeHue
MPOTHOCTUYECKNX ypaBHeHUH. Hawubomee TOYHBIM B TNPOTHOCTUYECKOM IIJIaHE
SABHJIOCH YpaBHEHHE 3!

V3 =-152-0,017*X7 + 0,025*X8 + 0,074*X9 (R3 =10,73), (3),

rae: X7 — KOHUEHTpalus B CbIBOpOTKE KpoBHU K, MMOIIB/IT;

X8 — MJIA, MKMOJIB/II;

X9 — akTUBHOCTH KaTajia3bl, MKaT/4™* 1.

Jlasiee BBINOJIHSUIUCH PacuéThl, Kacaloluecs: MoKa3aTesel JIUMUIHOr0 oOMeHa
Y IIUTOKMHOB Yy JIIOJIEH TPYIIIbI KOHTPOJS M OOJNBbHBIX FOHApTpo30M. Bcero Ha sTom
JTame  MpoaHaNM3upoBaHO 13  OMOXMMHUYECKHMX [OKazaTeneil. BeimomHeHo
MIOCTPOEHUE NMPOTHOCTUYECKUX ypaBHeHUI. Hanbosee TOUHBIMU B IPOTHOCTUYECKOM
JIaHe SIBUJTUCH YPaBHEHUS 4 U 5.

¥4 =0,543 -0,007*X10 + 0,009*X11 + 0,006*X12 +0,009X13 (R4 =
0,68), (4),

rae: X10 — koHueHTpanus B cbIBOpoTke kposu WJI, nir/mur;

X11 — NJI-6, rir/mu;

X12 — NJI-8, rir/mu;

X13 — ®HO-a, nr/mm.

Y5 =0,365 + 0,014*X10 + 0,0045*X11 + 0,003*X12 +0,0045X13 + 0,17X14
(R5=0,74), (5),

rae: X14 — ypoBeHb k03 duUIlMeHTa aTepOTreHHOCTH.

OKcrnepTHasi OIIEHKA HCIOJIb30BAHHBIX MMMYHOJOTUYECKUX IIOKa3aTese B
MPEIOKEHHBIX ~ MPOTHOCTUYECKUX  Gopmynax  BbeisiBuna 80%  TOYHOCTH
JTUArHOCTUpOBaHUsl roHapTpo3a y OombHbIX W 100% TOYHOCTH HCKIIIOUECHUS
rOHapTpO3a B IPYIIE NPAKTUUECKU 310POBBIX JHOACH.

B menom, moiydeHHBIE ~ PE3yNbTAaThl  CBUACTEIBCTBOBAINA,  YTO
MOp(}ODYHKITMOHATTFHOE COCTOSTHUE KOJICHHBIX CYCTaBOB B JUHAMHKE TOHApPTPO3a
W3MEHSCTCSA, W, 0 Mepe NPOTrpecCHUpoBaHUsl OO0JIE3HH, B KPOBHU TOSIBISIOTCS
OMOJNOTHYECKH AaKTHUBHBIE W CHTHAJbHBIE MOJEKYJbI, KOTOpBIE XapaKTEepHU3YIOT
GYHKIIMOHATBHBIA  JeQUIIUT W CTETNEeHb pa3pylIeHUs CyCTaBOB. OTH JlaHHBIC
coryacyroTcs ¢ mureparypHubiMu nanubivMu (HoBakos B.b. u coasr., 2021).

Ha 3akmounTeNnbHBIX dTanax UCCIeI0BaHUS MBI H3y4Yalld BIUSHUE TTyTOKCUMA
Ha TMOKa3aTeIu YIJIeBOJHOTO OOMEHa, KJIETOYHOIO0 M T'yMOpaJIbHOIO MMMYHHUTETA, a
TaK)kK€ Ha BCE OCTAJIbHBIE METa0OJIMYECKUE MPOIECCHl Y O0NBHBIX ToHapTpo3oMm Il
CTETEeHU TSKECTH U CaXapHbIM JUaOETOM BTOPOTO THUIIA.

Brei6op rimyrokcuma anst uMmmyHosorndeckoir koppekuumu ['A um CI2 Obun
OOyCJIOBJIEH HWMMYHOMOAYJIHPYIOIIMM M CHCTEMHBIM LHUTONPOTEKTOPHBIM €0
neiictBueM (AntoHoB B.I'., 2005; Koxewmsxun JI.A., 2021). W3 nureparypHbIX



16

JTAHHBIX W3BECTHO, YTO TIYTOKCHM OO0JaJaeT BBICOKOW TPOIHOCTHIO K KIIETKAM
[IEHTPAJIbHBIX OPraHOB MMMYHHTETa W CUCTEMBl JTUMQPOUTHOW TKAHH, YCHUIHBACT
MPOIECCHl  APUTPOINO33a, JWM(DONod3a U  TPaHYJIOIUTO-U  MOHOIMTOI033a;
aKTUBUPYET CHUCTEeMYy (aronuTo3a; OKa3bIBAaeT CTHUMYJIHpYIOIIee JJCWCTBUE Ha
KacKaJHble MexaHW3Mbl (ochaTHOW MomudUKay OCHOBHBIX OCJIKOB CHUTHAII—
MEPEIAlONINX CUCTEM; BBI3BIBACT WHUIIUAIIMIO CUCTEMBI IIUTOKMHOB, BOCIIPOU3BOIUT
s ekt NJI-2 mocpencTBOM WHAYKIMH dKCTpeccuu ero penentopoB (KokeMskuH
JLLA., 2021).

['mytokcum (3BAO «DAPMA BAMy, Poccus, r. Cankr-IlerepOypr) coritacHo
WHCTPYKITUU BBOJWIJIM BHYTPUMBIIICYHO €KeTHEBHO B 103¢ 10 mMr B Teuenue 30 gHEH.

Hamu ObITO yCTAaHOBIIGHO, YTO MECSYHBIA KypC WMMYHOKOPPUTHPYIOIICH
Tepanmuu TJIYTOKCHMOM TPUBOAWT K CHIDKEHHUIO KOHIICHTPAIMHM TIIOKO3bI B
ceiBOpoTKe KpoBu Ha 26,3% (p<0,05) u BBIABISCT TEHACHIMIO K CHIKCHHUIO
KOHIIEHTPAIUU TJIMKO3WIMPOBAHHOTO T€MOIIO0NHA.

[Ipy wu3ydyeHUH UMMYHOJIOTMUECKMX HW3MEHEHUH B TMpoIlecce JICUCHUS
[JIyTOKCUMOM OBUIM TIOJIy4eHBI CJIEAYIONME pe3yiabTaThl. MMyHOJIOTHUYECKHE
MOKa3aTeNid y MAIMeHTOB JO M TO0C]e OKOHYaHUS Kypca MMMYHOKOPPETHUPYIOIICH
Teparuy MpeICTaBICHBI Ha puc. 4 u 5.

Y OONbHBIX TMOCJE TMPOBEIACHUS Kypca HMMYHOKOPPETHUPYIOIICH Tepanuu
IIIyTOKCHMOM CHIJKAJIOCh KojimuecTBO JjciikornuroB Ha 20,2% (p<0,05), T.e. mo
ypoBHsi HOpMBI. IIpu 3ToM Koimuectso T-mumdonutos (kiaeTok ¢ Mapkepom CD3")
COXPaHWJIOCh Ha BBICOKOM YPOBHE IO CPaBHEHHUIO C KOHTPOJEM, HO JOCTOBEPHO HE
YBEJIMYHMIIOCH 110 CPaBHEHUIO C TeM, YTO ObUIO 10 JieueHus. Ha BBICOKOM ypoBHE
OCTaJIUCh 3HAYEHUS COACPKAHUS CD4" u CD8" JUM@OIMTOB, a UX BEJIWYMHA TIO
CPaBHECHHIO C YPOBHEM JI0 MMMYHOKOppekiuu yBennmuuBaiuch Ha 30,3% (p<0,05) u
28,6% (p<0,05) coorBercTBeHHO. Uncno B-aumdonnutoB, Ha000pOT, CHIKAIOCH Ha
29,4% (p<0,05). O6pariano Ha cebs BHUMAaHUE, YTO TNIyTOKCUM HE M3MEHsUIT 00IIee
yucao T-mumdoruTos, Ho yBearuuBan Ha 33,3% (p<0,05) ux akTUBHOCTb.
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Pucynok 4 — M3MeHeHue mokaszaresield KJI€TOYHOI0 UMMYHHUTETA MOCe Kypca
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JICYCHUS TIIYTOKCUMOM Yy OOJBHBIX TOHAPTPO30M M CaxapHBIM JHa0ETOM BTOPOTO
THTIA

[Mpumeuanue: 1) — o0O3HAYECHA JOCTOBEPHOCTh PA3JIMYMN TOKa3aTeIeH o
CpaBHEHHIO ¢ KOHTposeM, P<0,05;

2) — o0o3HaYeHa JIOCTOBEPHOCTh Pa3IMYMi IMOKAa3aTeNiei 1O CPaBHEHUIO C
YpPOBHEM JI0 Hadasa Kypca riyrokcuma, p<0,05.

darornuTapHas aKTUBHOCTh HEUTPOPHUIIOB TOCIE Kypca WMMYHOKOPPEKIIHH
yBemmuuBaiachk Ha 43,0% (p<0,05), ®Y — na 32,1% (p<0,05), a 3nauenne HCT-tecra
Ha 22,3% (p<0,05) cam3mia.

N3 mnoxaszarened rymopanbHOro ummynurera 3HadeHus LUK npossismm
TOJIBKO TCHJICHIIMIO K CHIDKCHHI0. KOHIICHTpaIusl aHTUTE OCHOBHBIX KitaccoB (IgA,
IgM, 19G u IgE) camxkanacek coorBercTBeHHO Ha 54,3% (p<0,05), 34,1% (p<0,05),
29,8% (p<0,05) u 20,6% (p<0,05).

[lo cpaBHEHHIO C TMOKa3aTEIsIMU JI0 Hadyajla Kypca UMMYHOKOpPPETrHpYIoei
Tepanuu Bce nokazatenu uHrepiaeiikunoB 1 ®HO-o cHukanich, mpuyeM, B paBHOU
Mepe. B yacTHOCTH, KOHIIEHTpalus MpOBOCHATUTENbHBIX IuToKMHOB WJI-1[3, NJI-6,
NJI-8 u ®HO-a cumsunace Ha 35,9% (p<0,05), na 27,0% (p<0,05), na 49,9%
(p<0,05) w Ha 292%  (p<0,05)  coorBercTBeHHO.  KoOHIEHTpaIus
POTHBOBOCTIATUTEIbHBIX ITUTOKUHOB MJI-4 u MJI-10 camxanacek Ha 28,5% (p<0,05)
u 25,8% (p<0,05) (puc. 5).
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Pucynox 5 — V3MeHeHme moKaszaTeleld ITMTOKWHOB TIOCIIC Kypca JICUCHHS
TJIyTOKCUMOM Yy OOJIBHBIX TOHAPTPO30M U CaXapHbIM T1a0eTOM BTOPOTO THUIIA.
[Ipumeuanue: cM. puc. 4.

XapakTep HW3MEHEHHS HWMMYHOJOTMYECKHX IoKa3aTesel, OOyCIOBJICHHBIH
AeCTBHEM  TIYyTOKCMMA,  TOJHOCTBbIO  BIUCBHIBAJICSA B MEXaHU3M  €r0
MMMYHOMOIYJIUPYIOIIET0 ASHCTBUS: OH MOBBIIIANT (PYHKIIMOHATIbHYIO aKTUBHOCTH -
auMOLUTOB U MakpodaroB M CHIXKal KoimdecTBo B-mumdoruros. Koppekms
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(YyHKIIMOHATBLHOW AKTUBHOCTH HMMMYHHBIX KJIETOK TIPHBOAWIA K CHUKEHUIO
KOHIICHTPAIIMN KIMMYHOTJIOOYJTMHOB M IUTOKWHOB. 3a CUET MaJICHUsT yPOBHS aHTHUTET,
ocobenHo IgE, a Taxke IMTOKUHOB, YTHETAIach BOCIIATUTEbHAS PEAKIINSI HA YPOBHE
TKaHEW KOJICHHBIX CyCTaBOB U TIOJIKEITYI0THOM JKEIIE3bI.

Takum 00pa3oM HaMH MMOKA3aHO, YTO TITYTOKCUM TMOBBIIIACT (PYHKIIHOHATHHYIO
aKTUBHOCTH T-TMMQOIMUTOB M Makpo(haroB U CHUKAECT KOJUYECTBO B-muMdoruTos.
OH yraeTaet NpoAYKIIMIO IMMYHOTJIOOYJTHHOB OCHOBHBIX KJIACCOB M IIATOKWHOB.

[Ipu n3yyeHun BIUSHUS TITyTOKCHMMA Ha OMOXUMUYECKUN cTaTyc O0ibHBIX ['A
nu CJI2 ObutM TONMydYEHBI CIEAYIOIIME pe3yibTaThl. B KpPOBM y MaIlMEHTOB
yYMEHbIIIaJach KOHIeHTpanus obmiero 6enka Ha 8,9% (p<0,05). I1pu stom Ha 30,3%
(p<0,05) cHuzmmack KoHIEHTparus TA00ynmuHOB. [lo cpaBHEHHIO CO 3HAYCHUSIMU
nokaszarenend aerpaganuu  koimmareHa u CPb g0  7jedyeHust KOHUEHTpanus
TJIMKOIIPOTEHHOB yMeHbImmiIachk Ha 37,9% (p<0,05), ranrormobmna — wa 40,0%
(p<0,05), a CPb — Ha 22,9% (p<0,05). HecMOTpsi Ha CHW)KEHUE 3HAYCHUN JaHHBIX
MoKazaTelsield oclie UMMYHOKOPPUTHUPYIOIIEH Tepanuu, OHU BCE YK€ OCTaBAJIMCh Ha
BBICOKOM YpOBHE, YTO CBHJIETEIHCTBOBAJIO B IOJIb3Yy COXPAHSIOUIETOCs Mpolecca
pa3pyllieHusl TKaHell KOJIGHHBIX CYCTaBOB U, B MEHBIIECH CTETIEHU W TOJKEITYJOUHON
KEJIe3bl.

[Ipyn w3ydyeHUW BIMAHMS TIIYyTOKCMMa Ha TMOKa3aTeld >XUPOBOro OOMEHa B
ceiBopoTKe KpoBH y OoibHBIX ['A Il ctemenu u CJI2 Obulo yCTaHOBJIEHO, YTO
mpemnapar  CrocoOCTBOBAJI HOpMaliM3alliy  Mokasatened junuaorpammbl. [lo
CPaBHEHHUIO C TIOKa3aTeIIMM JI0 TPUMEHCHHS TIYTOKCMMa HWMMYHOKOPPEKIIHS
ymenbinniaa Ha 16,1% (p<0,05) 3naveHus oOIiero xosiecTepuHa, TPUTIIMIECPHIOB —
Ha 50,5% (p<0,05), JIITHIT — na 24,5% (p<0,05). Mexay TeM KOHIICHTpAI¥s
JITIOHT yBenuunnack Ha 26,5% (p<0,05), a «xopomiero xonecrepunay — XC JITIBII
— yBemmumiack Ha 5,3% (p<0,05). B menom, u3aMeHeHUs1 MOKa3aTeIeH JIUITUIHOTO
oOMeHa yIydlajiuch ¥ 00 D3TOM CBHUJACTEIbCTBOBAIIO CHUXCHUE BEIMYUHBI
ko3 durreHTa areporenHoctd Ha 33,6% (p<0,05).

YcraHoBieHO, 4TO y OOJIBHBIX TOHAPTPO30M U CaXxapHbIM JUAO0ETOM BTOPOTO
TAMa B CBIBOPOTKE KPOBH TIOCJIE TMPOBEACHHUS MECSYHOTO Kypca JICUCHUS
TJIyTOKCUMOM TIPOM30IIUIO CHUKEHUE KOHIeHTpammu obmiero ¢ocdopa Ha 12,7%
(p<0,05). BoccraHoBMIKMCH MMOKa3aTeld OCTEOKAIbIIMHA, MOBBICUBIINCH Ha 23,7%
(p<0,05), u mHopmamm3oBamuch 3Hauenuss TTI. Ha 32,8% (p<0,05) cuHm3mimace
konneHtparus IITI. Benuuuna 25(OH)D3 — He u3menunach. AxtuBHOCTh I[P
yMmeHbinniaach Ha 22,6% (p<0,05), a xonmentparms B—CrossLaps ocramace Ha
MPS)KHEM YPOBHE. B 11€10M, *MMYHOKOPPEKIIMH TTOBJIUsIA HA METa00IM3M KOCTHOM
U COCIMHUTEIBLHOM TKaHed, OHa 3TOT MeTabonu3M yiydiuia. BeipaxkeHHOCTb
runoButamuHo3a D3 He u3MeHunack. B 1enom, mpenapaT cnocoOeH YCTpaHSTh
nucOalaHe  OCNKOBBIX  (paKIUii, CHIKATh KOHIIGHTPAIIUIO TJIMKOIPOTCHHOB,
rantorinobuna, CPb, xonapoutuncynsdaros u -CrossLaps.

Biusitnue kypca MMMyHOKOppuUrHpyromieil tepanuu Ha mnokazarenu [IOJI u
aktuBHOCTh AOC B cweiBopoTke kpoBu y OombHBIX ['A Il cremenn u CJI2
MIPEICTABJICHO HA PUCYHKE 6.
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Pucynox 6 — WM3menenme mokaszareneit [IOJI m AOC no m mocie Kypca
UMMYHOKOppUTHpYoiie# tepanuu (kouTposib — 100%). [Ipumeuanue: cM. puc. 4.

Hamu Taxoke BBISBICH BBIPQKCHHBIM aHTHOKCHUIAHTHBIN AP (EKT IIyTOKCHMa,
3aKITrovaronuiicss B cHrkeHnn Hapymenui [10JI u B yerpaHeHun nucbananca MExKIy
nokazaressamu [1OJT u AOC.

Kak Bunno u3 pucyska 6, y 6oinbnbix I'A 1l ctenenu u C/12 nocne okonyaHus
Kypca IIIyTOKCMMa UMeENo MecTo CHrKeHue koHneHTpanuu JIK Ha 19,2% (p<0,05), a
MJIA — na 30,9% (p<0,05). Takoe CHWXKCHHE CBHICTCIBCTBOBAJIO O HEKOTOPOM
BOCCTAHOBJICHUM OOMEHHBIX IPOIIECCOB, XOTS OHU BCE €I¢ ObUIM BBIPAKCHHBIMH H
MIPEBBINIATN  TTOKa3aTen KOHTpossl. KoHImeHTpamusi o—Tokodeposia, aKTHBHOCTH
karanaspl, COJ] u T'TIO npu sTtoM Takke cHrkamuch Ha 28,5%(p<0,05), 25,5%
(p<0,05), 23,0% (p<0,05) u 15,4% (p<0,05) coorBercTBeHHO. KypCc riyrokcuMa B
paBHOU Mepe cHmkan nokasarenu [1OJI u AOC, ycrpansis umeBiuiicsa aucOananc
MEXIy HHUMH. OTHM CHWKCHHEM HMHTEHCUBHOCTh OKHCIHTEIBLHOTO CTpecca
yMCHbBINIAJach, a B MEXaHWU3ME JICHCTBUSA TJIYyTOKCMMa OOHApyKUBAJIOCH
AaHTHOKCHJIAHTHOE JICHCTBHE Mpemnapara.

Takum 00pa3oM, TIYTOKCHM TOBBIMIACT (DYHKIIMOHAIBLHYIO AaKTHBHOCTH T-
muM(dOIMTOB U MakpodaroB u CHIXaeT KoimmuectBo B-nmumdornmroB. OH Takke
YTHETaeT NPOAYKIIHIO HMMYHOTJIOOYJWHOB OCHOBHBIX KIJIACCOB M IIMTOKHWHOB.
IIpemapar Taxxke crnocoOCTBYeT HOpMaIM3allUM TMoKaszaTenei junuaorpammbl. OH
YCTpaHSICT aUcOAIaHC MEXAY TOKa3aTelsIMU TIEPEKUCHOTO OKHCIICHHUS JIMIHIOB U
AHTHOKCHJIAHTHOW CUCTEMBI.

BbIBO/1bI
B nauccepranuonHoi pa0oTe MNpEeACTaBICHO TEOPETUUECKOe O0O0O0OIIEeHUEe U
JOCTUTHYTO HOBOE pEIIEHUE aKTyallbHOM Hay4YHOW 3aJa4ydl 10 YCTAHOBJICHUIO
MaTOTCHETUYECKOW 3HAYMMOCTU HAPYIICHWA B YTJIICBOJHOM, XUPOBOM, OEIKOBOM
oOMeHe u MeTaboaM3Me KOCTHOW TKaHH, B pa3pabOTKe METOJIOB OIEHKH TSHKECTH W
MPOTHO3a TOHAPTPO3a, a TAKXKE B onpeeneHur 3PHEKTUBHOCTH UMMYHOMOTYJIATOPA
[JyTOKCUMa Yy OOJBHBIX C TOHApPTPO30M, COYETAIOIIEMCS C CaxapHbIM JrHabeToM
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BTOPOTO THIIA.

Y OonbHbIXx TOHapTpo3oMm |-1ll crenmenu TskecTH, caxapHbIM JauabeTOM
BTOporo tuma u coueranuu ['A |1l crenenu tspkect u CJ12 UMerOTCst BRIpaKEHHBIC
HapyIICHUs B YTJIEBOJHOM, XUPOBOM W OelkoBOoM oOMeHe. Y Hux (opmmpyercs
runoBuTaMuHo3 D3, yrHeraercss MeTaboIM3M COCIMHUTEIBHON M KOCTHOW TKaHW,
pa3BUBAIOTCSI OKHCIUTENBHBIM CTpeCC HW HWMMYHHas HEIOCTaTOYHOCTh. B
HauOOJIBIICH CTETIEHU BCE ATH PACCTPOMCTBA JUArHOCTUPYrOTCa y OonbHBIX ['A 111
crenenu u CI12.

[Io cpaBHenuto c mnokazarensimMu OosbHbIX ['A Il cremenm 6e3 C/I2
conyrcTBytomuidi CJ[2 BiauseT Ha NOBBILIEHHE COACPKAHUSA TIIMKO3UIMPOBAHHOIO
remornobuna Ha 21,6% (p<0,05). HekoMneHcHpOBaHHBINA XapaKTep TUIEPTIUKEMUH
yCyryOJIsieT BOCHaJeHHEe B CyCcTaBaX W YTSDKENSET HapyIICHHS BO BCEX BHJAX
oOMeHa. B wacTHOCTH, OH YBETMYUBAET COJIEpKaHue o0Iero xonecrepuna Ha 14,3%
(p<0,05), TpuraunepumoB — Ha 95,3% (p<0,05), XC JIIHII — na 26,3% (p<0,05),
BeNMYMHY Kod(dduimenTa areporeHHOCTH — Ha 65,5% (p<0,05),a 3Hauenus XC
JITIBII, nao6opor, camxaet Ha 25,5% (p<0,05).

ConyrcrByromuit CI12 y 6onbHbIx ['A |l crenmeHn TS)KECTH IMOBBIIACT B
KPOBH YpPOBEHb OCTpO(a30BbIX OEJIKOB — riMKompoTenaoB Ha 36,1% (p<0,05),
ranrorioonna Ha 53,4% (p<0,05), a C- peaktuBHOro Genka Ha 25,6% (p<0,05). B
ATOM Tpynme OONBHBIX CTPagaeT METa00IM3M COEIMHUTEILHOM U KOCTHOM TKaHH
KOJICHHBIX CYCTaBOB, IPU KOTOPOM KOHIIEHTpAIMs OOIIET0 KalbllMs CHIKAETCS Ha
9,0% (p<0,05), ocreokanbimua Ha 26,4% (p<0,05), 25(OH)D3 na 15,4% (p<0,05).
[Tpu stom konuentpanus IITI Bo3pacraer Ha 27,6% (p<0,05), TTI' — na 50,0%
(p<0,05) u T4 — na 32,8% (p<0,05).

CH2 y Oompubix I'A |l crenenu TsxKeCTH yCyryOJsieT BBIPAKEHHOCTh
OKHCIIUTEIBHOTO cTpecca, yBenuumBas KouieHTpanuto JIK wHa 10% (p<0,05),
aKTUBHOCTH KaTana3sl Ha 9,2% (p<0,05), a I'TIO — na 18,7% (p<0,05). B a10it rpymnme
OOJIBHBIX B KPOBHU pe3Ko Bo3pacrtaeT koHieHTpanus UJI-1p B 2.8 pasa (p<0,01), NJI-6
— Ha 45,7% (p<0,05), NJI-8 — B 2,1 pa3za (p<0,01) u ®HO-a — Ha 23,7% (p<0,05).
Konnentpamusi mnporuBoBocmanuTeabHbix 1UTOKMHOB WJI-4 u WJI-10 Ttaxke
Bospactaect B 3,3 (p<0,01) m B 21 paza (p<0,05) cooTBEeTCTBEHHO.
['unepuuTOKMHEMHST YCUJIMBAET BOCHAIUTEIBHBIA TPOIECC B CYyCTaBaX W TKaHAX
MIOJKEITYJOYHOM KETIE3BI.

YV Oonpabix I'A u C/J2 yucno B-mumdonmrtoB ¢ mapkepom CD19+ He
M3MEHsETCS, a (PYHKIMOHAbHAS AKTUBHOCTH T-MUMQOIUTOB (JTUM(OLUTOB C
mapkepom HLA-DR) pe3ko Bo3pactaeT. B wacTHOCTH, aKTUBHOCTH T-ITHM(OIUTOB
NPEBBIIIACT 3HAYCHHS ITOTO IMOKaszareys Tpymnmbsl kKoHTpodsi B 3,0 pasa (p<0,01).
Mapkepsl (arouuroza y OonbHbix ['A u CJI2 cHwxkarotcsa. B gactHocTH, DA
camwkaetcs Ha 20,3% (p<0,05), a 3nauenus HCT-tecra — Ha 49,8% (p<0,05).

Omnenka Tsokectd ['A B Oammax MOXKET OBITh OCYIECTBIIEHA HAa OCHOBAaHUU
ydeTa KIMHUKO-PEHTreHoIornYeckux npusHakoB ['A (kpurepwuii Y). Ilpu 50 > Yi >
20 nuarnoctupyetcs | creneHp TsbkecT roHaptposa, mpu 51 > Yi > 90 — Il crenewns,
ampu Yi> 90 — Il crenens Tsoxectn roHapTpo3a (p<0,05). JlonomHsIeT TaKyro OIECHKY
TSOKECTH  y4€T  YPOBHS  MPOBOCTAIUTEIBHBIX  MUTOKHHOB. C  MOMOIIBIO
MPOTHOCTUYECKUX YPaBHEHM TOYHOCTh oOleHku crtaauii ['A cocrasmser 80%, a
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uckirouenne Hamuans ['A — 100%.

OyHKIIMOHAIbHASI HEJOCTATOYHOCTh U CTENEHb BBIPAKEHHOCTU MOPAKEHUS
KOJICHHBIX CYCTaBOB, B TOM 4HCJe y OOJbHBIX conmyTcTByromuM CJI2, MOXeT OBbITh
omnHcaHa C TIOMOIIBIO CHUCTEMBbl PETPECCHOHHBIX YpPAaBHEHHH, B KOTOPBIX UX
apryMeHTaMu  SIBJSIIOTCS ~ 3HAYEHUs ~ TOKaszarelied  ChIBOPOTKHM  KPOBH:
[JIMKOMPOTEMHOB, XOHJpouTHHCYIb(haTroB, CPB, wMerabomura Butrammna D3,
tupokcuHa, [-CrossLaps, IueHOBBIX KOHBIOTATOB, MAaJOHOBOIO JIMAJBICTHIA,
aKTUBHOCTH Kartana3ssl, utTokuHoB WUJI-1B, NJI-6, NJI-8 u ®HO-a u ko3 dunmenrta
aTeporeHHOCTH. TOYHOCTH MPOTHO3A M0 PErPECCHOHHBIM YPaBHEHUSIM, TTPOBEPECHHAS
Ha He3aBuCUMOU BeIOOpKe 20 nctopuii 6071€3HU, COCTABIISIET TIO TIEPBOMY YPaBHEHUIO
75%, no Bropomy 75%, o Tpetbemy 80%, no yetBépromy 80%, no msaromy 85%.

['myTOKCUM TIOBBIIACT (PYHKITMOHAIBHYIO AaKTUBHOCTH T-THUMQOIUTOB U
Makpo(}aroB M CHIDKAET KOJWYECTBO B-mumdonmroB. OH yrHeraeT MPOIYKIIHIO
MMMYHOTJIOOYJIMHOB OCHOBHBIX KJIacCOB M HMTOKUHOB. [IpemapaTr cmocoOCTByeT
HOpMAaJIM3AIMK TTOKa3aTeliel IunuaorpaMMel. B Hanbomee sspkoit popme yimydiieHue
MoKazaTesied JIMIMHUIHOTO OOMEHa XapakTepu3yeT BenudyuHa KoddduimeHTa
aTepOreHHOCTH, KOTOPBI y TMaIlMeHTOB cHmxkaincs Ha 33,6%  (p<0,05).
NMMyHOKOPPEKITUS HE U3MEHSIET BBIPa)KEHHOCTh TMIOBUTaMUHO03a D3 1 akTUBHOCTH
IIATOBUIHOM U MApaIIMTOBUIHOM KeJie3. BBIABICH BBIPAKCHHBIM aHTUOKCUIAHTHBIN
3G (}eKT IyTOKCMMa, 3aKIIOYAIONIMNACA B CHUKCHUU HAPYIICHUW TEPEKUCHOTO
OKHCJICHUSl JIMIIMJOB W B YCTpaHEHWW [ucOajgaHca MEXKIy IMOKa3aTeIISIMH
MIEPEKUCHOTO OKUCIICHUS JTUTTUIOB M aHTHOKCHIAHTHON CUCTEMBI.

PAKTUYECKUE PEKOMEHJIAILIUU

JlnarHocTrka TsKECTH TOHApTPO3a, OCOOEHHO Y MAIMEHTOB C COMYTCTBYIOIINM
caxapHbIM IM1a0eTOM BTOPOTO THIIA, JOJIKHA OBITh KOMILJIEKCHOW M BKIIFOUATh B ce0s
HE TOJBKO KJIMHUYECKOE, HO TaKkKe OHOXMMHYECKOE M HMMYHOJOTHYECKOE
UCCIIEJOBaHHUE.

PazpaborannbIii HaMH METO]I OaJUILHOM OLICHKH KJIMHUKO-
PEHTTEHOJIOTUYECKUX  MPU3HAKOB TOHApTpO3a W METOJ  IPOrHO3UPOBAHMS
BO3HUKHOBEHUSI M TSKECTH TOHAPTPO3a HA OCHOBAHMM OMOXMMHYECKHX MU
MMMYHOJIOTHYECKHUX TOKa3aTesled MOKET ObITh PEKOMEHIOBAH JUIsl MPAKTUYECKOTO
NPUMEHEHHUS B KIIMHUKE.

BrisiBneHHple 'y OONBHBIX HapyIIeHWss B OOMEHE BemiecTB (YTJICBOIHOM,
OCJIKOBOM, JKUPOBOM), B METa0OJIM3ME KOCTHOW M XPSIIEBOM TKaHU KOJICHHBIX
CyCTaBOB, a TakXe OOYCIOBICHHBIC OKHCIMTEIBHBIM CTPECCOM, TAaTOJOTHEH
MMMYHHOI cucteMbl U nedunuroM ButamuHa D3 HyxparoTcs B COOTBETCTBYIOIIEH
(hbapMaKkoJIOTHYECKON KOPPEKIIUH.

['myTokcum, BBOIMMBIN B n03¢ 10 Mr BHyTpuMBIIEYHO Ha mMpoTsbkeHun 30
IHEHW, MO3UTHBHO BIMSIET HAa OMOXUMHUYECKHM M HMMMYHHBIH CTaTyc OOJIbBHBIX C
TSOKEJIBIM TOHApTPO30M M CaxapHbIM AMAa0ETOM BTOPOTO THIA W MOXKET OBITH
MCIIOJIb30BaH B KOMIUIEKCHOM Teparuu 3TUX OOJIbHBIX.
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«JloHEeUKU HAUMOHAJIBHBIA MEAWLUHCKUKA  yHUBEpcUTET uMeHH M. ['opbkoro»
MunuctepcTBa 3apaBooxpanenus JJonenkoit Haponnoit Pecniyonuku, Jlonenk, 2022.

B nmuccepranmoHHOi paboTe NpPENCTaBIEHO TEOPETUYECKoe O0000IIeHHE U
JOCTUTHYTO HOBOE pELIEHUE aKTyallbHOM Hay4YHOW 3aJa4d IO YCTAHOBJICHHUIO
NaTOT€HETUYECKOM 3HAYMMOCTH HApYyIIEHUW B YIJIEBOJHOM, KHUPOBOM, OEIKOBOM
oOMeHe M MeTaboJIM3Me KOCTHOM TKaHH, B pa3pabO0TKe METOJIOB OLEHKH TSHKECTH U
nporHoza roHapTpo3a (['A), a Takke B omnpeaeiacHud 3HPEKTUBHOCTH
MMMYHOMOJYJIATOPA TIyTOKCHMa y OonbHbIX ¢ ['A, coueraromiemcsi ¢ caxapHbIM
muabetom BTOoporo tuma (CI2). Y 6ompHBIX ['A I-11l cTenenn TspkecTH, caxapHbIM
aunaderom Broporo tumna u ['A Ill crenenu Tspkectn 1 CJ12 BBISIBICHBI BBIPa)KCHHBIC
HApyIICHUs B YTJIEBOAHOM, >KHPOBOM U OenkoBOM oOMeHe. Y HHX (QopMHUpYyeTCs
runoButaMuHo3 D3, yrHeraercss MeTaOoIM3M COEIMHUTENBHON M KOCTHOW TKaHW,
pa3BUBAIOTCSI  OKUCIUTENBHBIM CTpeCC M HWMMYHHas HEIOCTaTOYHOCTh. B
HauOOJIbIIIEH CTETIEHH BCE ATH PACCTPOMCTBA AMATHOCTUPYIOTCS y OonbHBIX ['A 111
crenenn U CJI2 u cayxaT OCHOBaHMEM [JIsi Ha3HAUECHHUA OSTUM HallleHTaM
MMMYHOKOPPUTHpYIOIEH Tepanuu. BuIgBIeHHBIH y OOJBHBIX TUIOBUTAMHHO3 Dj
TpeOyer ycTpaHeHus. Pa3paOoTaHHble OMOXMMHUYECKHE M HMMYHOJOTHYECKHE
kputepun TsxkecTH ['A M coCTOsHHS OOJIBHBIX CYIIECTBEHHO JOMOJHSIOT MU
yIY4IIalOT JUATHOCTUKY (YHKIHUOHAIBHBIX HAPYIIEHUH KOJEHHBIX CYCTaBOB.
Onenka Tsxectd I'A B Oayuiax MoOKeT OBITh OCYLIECTBJIEHAa Ha OCHOBAaHMU YYETa
KJIMHUKO-PEHTreHoJorndeckux npusHakoB ['A (kputepmii Y). Ilpu 50 > Yi > 20
AuarHocTupyercs | crenens TshkecT roHaptposa, npu 51 > Yi > 90 — |l crenens, a
npu Yi > 90 — Il creniens Tsxectn ronaprpo3sa (P <0,05). JlonomaHsIeT TaKyro OLEHKY
TSOKECTH  Y4€T ypPOBHS  MPOBOCHAIUTENBHBIX  IUTOKMHOB. C  TIOMOIIBIO
IIPOTHOCTUYECKUX YPAaBHEHUU TOYHOCTh OLICHKHM TsDKECTH crtaaui ['A cocrasmiser
80%, a ucxmrouenne Hamuus ['A — 100%. dynknuoHambHas HETOCTATOYHOCTHh M
TSKECTh MOPAKEHUSI KOJIEHHBIX CYCTaBOB, B TOM YHCJIE€ Y OOJIbHBIX COMYTCTBYIOIINM
C2, moxeT ObITh ONHMCAaHA C MOMOIIBIO CHUCTEMbl PErPECCUOHHBIX YpaBHEHUH, B
KOTOPBIX WX apryMEeHTaMHU SBJISIIOTCS 3HAUEHUsS IOKa3aTejeill ChIBOPOTKH KPOBH:
TJIMKOTIPOTEMHOB, XOHAPOUTHHCYIh(MaToB, C-peakTuBHOro Oeinka, MeTaboiauTa
ButamuHa Ds;, Tupokcuna, B-CrossLaps, NHEHOBBIX KOHBIOTaTOB, MAaJIOHOBOTO
TUanbJeruaa, akTHBHOCTH KaTajiasbel, mutokuHoB WJI-13, NJI-6, NJI-8 1 ®HO-a u
ko3 uIMeHTa aTepPOreHHOCTH. TOYHOCTHh MTPOrHO3a MO  PErpecCHOHHBIM
ypaBHECHUSIM, TPOBEpEHHass Ha He3aBucuMou BbIOOpke 20 wuctopuii 00je3HH,
COCTABJISICT 1O MEepBOMY ypaBHEeHHIO /5%, 110 BTOpomy /5%, no tpetbemy 80%, no
yetBépToMy 80%, mo msaTomy 85%. VYTOuHEeHA UMMMYHOJOTHYECKas W
MeTaboIrueckass aKTMBHOCTh MMMYHOMOIYJIATOpa TIIYTOKCHMa y OombHBIX ['A H
CH2. TlokazaHo, 4YTO TIJIyTOKCMM TNOBBIIAECT (YHKIUOHAIBHYIO AaKTUBHOCTH T-
muM(doIUTOB U MakpodaroB M CHIXaeT KoiuuecTBo B-nmumdoumtoB. OH Takxke
YTHETaeT NPOAYKIHMIO HMMYHOTJIOOYJIMHOB OCHOBHBIX KJIACCOB M IIMTOKHUHOB.
[IpemapaTr Takke CHOCOOCTBYET HOpMAalU3allMKd TIOKa3aTesled JIMIMUIOTPAMMBI.
BrisiBiieH BeIpaKeHHBIM aHTUOKCUIAHTHBIN 3 deKT npemnapara.

KnroueBsie croBa: roHapTpoO3, caxapHblii [uabeT BTOPOro TUma, MeTaboIu3Mm,
UMMYHHBIN CTaTyC, TITyTOKCUM.
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ABSTRACT

Maznioglov A.V. Pathogenesis, prognosis and correction of metabolic and
immune disorders in patients with gonarthrosis and type Il diabetes mellitus. — The
manuscript.

PhD Thesis, Specialty 14.03.03 — Pathological Physiology. — State educational
institution of higher professional education "M. Gorky Donetsk National Medical
University”, the Ministry of Health care of Donetsk People’s Republic,
Donetsk, 2022.

A theoretical generalization and a new solution of the urgent scientific task for
establishing the pathogenetic significance of disorders in carbohydrate, fat, protein
metabolism and bone metabolism, in the development of methods for assessing the
severity and prognosis of gonarthrosis (GA), as well as in determining the
effectiveness of the immunomodulator glutoxim in patients with gonarthrosis and
type Il diabetes mellitus (DM2) is presented and achieved in the dissertation work.
Disorders in carbohydrate, fat and protein metabolism were detected in patients with
gonarthrosis of the I-111 degree of severity, type Il diabetes mellitus and GA of the IlI
degree of severity and DM2. Hypovitaminosis Ds; is formed in patients, the
metabolism of connective and bone tissue is suppressed, oxidative stress and immune
insufficiency develop. All these disorders are diagnosed in patients with grade 111 GA
and DM2 and serve as the basis for the appointment of immunocorrective therapy to
these patients.

Hypovitaminosis Ds; in patients requires elimination. The developed
biochemical and immunological criteria for the severity of GA and the condition of
patients significantly complement and improve the diagnosis of functional disorders
of the knee joints. The assessment of the severity of GA in points can be carried out
on the basis of taking into account the clinical and radiological signs of GA (criterion
Y). At 50 > Yi > 20, | degree of severity of gonarthrosis is diagnosed, at 51 > Yi > 90
— 11 degree, and at Yi> 90 — IlI degree of severity of gonarthrosis (p <0,05). Taking
into account the level of proinflammatory cytokines complements this assessment of
severity. Using predictive equations, the accuracy of estimating the severity of GA
stages is 80%, and the exclusion of the presence of GA is 100%.

Functional insufficiency and severity of knee joint damage, including in
patients with concomitant DM2, can be described using a system of regression
equations in which their arguments are the values of serum parameters:
glycoproteins, chondroitin sulfates, C-reactive protein, vitamin D3 metabolite,
thyroxine, B-CrossLaps, diene conjugates, malondialdehyde, the activity of catalase,
cytokines IL-1B, IL-6, IL-8 and TNF-a and the atherogenicity coefficient. the
sufficiency and severity of knee joint damage, including in patients with concomitant
DM2, can be described using a system of regression equations in which their
arguments are the values of serum parameters: glycoproteins, chondroitin sulfates, C-
reactive protein, vitamin D; metabolite, thyroxine, p-CrossLaps, diene conjugates,
malondialdehyde, activity catalase, cytokines IL-1p, IL-6, IL-8 and TNF-a and the
atherogenicity coefficient. The accuracy of the forecast for regression equations,
tested on an independent sample of 20 case histories, is 75% for the first equation,
75% for the second, 80% for the third, 80% for the fourth, 85% for the fifth. The



26

immunological and metabolic activity of the immunomodulator glutoxim in patients
with GA and DM2 has been clarified. Glutoxim increases the functional activity of T-
lymphocytes and macrophages and reduces the number of B-lymphocytes. It also
inhibits the production of immunoglobulins of the main classes and cytokines. The
drug contributes to the normalization of lipidogram indicators. The pronounced
antioxidant effect of the drug was revealed.

Keywords: gonarthrosis, type 2 diabetes mellitus, metabolism, immune status,
glutoxim.

CIIMCOK
COKpAaIleHUil U YCJOBHBIX 0003HAYEHU
BO3 BcemupHas opranuzanus 31paBoOXpaHEHUs
JK JTUArHOCTUYECKUM KO PuIueHT
JTHHUUTO JloHeKun HAaY4YHO-UCCIIEAOBATEIbCKUMN AHCTUTYT
TPaBMaTOJIOTUU U OPTOIIECIUU

JTII JIOPOKHO-TPAHCIIOPTHOE POUCIIECTBUE
XKT KEIYJOYHO-KUILIEYHBIN TPAKT
NBC uIeMuyeckas 00JIe3Hb cep/ia
UMT VHJICKC MAcCChI Tena
KT KOMITbIOTEpHAsI TOMOTpadust
K® kucnas ¢ocdaraza
MIIKT MHHEPAIBbHAS IIJIOTHOCTh KOCTHOM TKaHU
MPT MarHUTOPE30HAHCHAs Tepanus
OJA OTIOPHO-JBUTATEIIbHBIN aIapar
OK OCTEOKaJIbLIUH
I[ITT [apaTUPEOUIHBIN TOPMOH
PTLL PecnyOnukaHCckuil TpaBMaTOJOTUYECKUNA LIEHTP
1) nienovHas ¢pocdaraza
B-CrossLaps C—TepMuHanbHBICE  TEJOMENTHIBI,  OOpa3yloIIMecs  IpH

Jerpaaanuy Kojuiaresa | tuma



