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HAPYIIITEHUE OBMEHA IIMHKA IIPU PA3AMYHBIX
BAPMAHTAX HE®POIIATUHN YV AETEHN

Kazanckuii rocypAapCTBEHHBIN MEAULIMHCKUN YHUBEPCUTET,
KazaHckas rocypapcTBeHHast MEAUIIMHCKAs akapemus, r. Kazaup, PO

IIpoBeneno m3yuenue ooMeHa HmuHKA y 310 mereii ¢ pa3siIMYHBIMU BapuMaHTaMH HedpomaTmi —
nmucmeraboanyeckas Hedppomatus (JIMH), ty6ymounrepcrumuanbueiii Hedpur (THH), nuemoned-
purt (ITH) u mouekamennas 6ose3Hs (MKB). BeisiBieHO cHUKeHHE cOgepPKaHus CBIBOPOTOYHOTO Zn, COM-
poBOXKIalONIeecs €ro NOBBINIEHHON 3KCKpenueil. edUIUT HKCKPEeTOPHOrO THUIA HApPacTaeT B PAXY
JAMH<THUH<IIH, oTpaskas TAMKeCTh IATOJOTHMYECKOTO MpoIlecca B TYOyJOMHTEPCTUIMAJBHON TKaHH
moyek. Beicokuii ypoBeHb Zn B CHIBOPOTKE KPOBHU ABJISIETCSI KO(AKTOPOM JMTOT€HHOCTH U CIIOCOOCTBYET
dopmupoBanuio MKB. BeifBIeHO BIUSHNE MOBBINIEHHON SKCKPenuy Zn Ha GyHKIMOHAIFHOE COCTOSTHUE
TyOyasipHO#l JyacTu HedpoHa (KaK NPOKCHMAJBHBIX, TAK M JUCTAJBHBIX KaHaJbleB). OTMeueHo, 4TO
MOKa3aTeJN HMMYHOJOTHYECKOT0 TOMeOoCTa3a MoBeP KeHbI IeIPeCCUBHOMY BO3/IeicTBHUIO nedunura Zn:
Ipe:K/ae BCero, 3To KacaeTcs KJIETOYHOTO 3BeHa UMMYHUTETA U (haroiuTapHoii aKTUBHOCTH HeHTPOohHIOB.

Authors studied zinc (Zn) metabolism in 310 children with different nephropathies — dysmetabolic
nephropathy (DMN), tubulointerstitial nephritis (TIN), pyelonephritis (PN), kidney stone disease (KSD).
Decreased level of serum Zn accompanied by its increased urinary excretion was demonstrated. Degree
of excretory deficiency increased in series DMN<TIN<PN, reflecting severity if tubulointerstitial
process in kidneys. Increased serum Zn is co-factor of stone formation and assists to KSD development.
Authors showed influence of increased Zn excretion upon functional state of nephron tubular part (both
proximal and distal tubules). They noted that parameters of immunologic homeostasis — first of all
cellular immunity and neutrophyles phagocytic activity are prone to depressive influence of Zn

deficiency.

B mnocnenuue romer Bce Gosiblliee BHUMaHUE HedpPO-
JIOTOB IIPUBJIEKAIOT HAPYIIIEHUS MUKPOSJIEMEHTHOIO TO-
MeocTasa, Kak BasKHelero gaxtopa (GopMupoBaHUA
He(ponaTuii y gereit [1—5]. [uak (Zn) — BasKHeHIIMIA
ACCEHIMAJBbHBIN MuKpoaseMeHT (MO), yuacTByromuii B
CHHTe3e HYKJIEMHOBBIX KUCJIOT, OEJIKOB U SHEPTeTIYECKOM
obMeHe, 3aHUMaeT 0coboe MeCTO B PNy He3aMeHUMBIX M9
[4—8]. B nuTeparype MMerOTCA OTAEIbHBIE ITyOIMKAINNY,
TIOCBAIIEHHbIE 00MeHyY Zn IIpH IIoUevyHoi marosoruu [1, 2,
4, 5, 9, 10]. Baxkneiimme o000IIIEHHBIE BHIBOJLI IPU UX
aHajam3e — KOHIIEHTpaIus Zn B CHIBOPOTKE KPOBHU IIO-
JIOKUTEIHFHO KOPPEJIUPYET C YPOBHEM KJIYOOUKOBOI (hIijIb-
Tpantuu [9], obImmM 06eJKOM CBIBOPOTKU KPOBU IIPHU
ypemuu [2, 9], KoHIIeHTpaIueil aJb0yMIHOB IIPH XPOHU-
veckoMm riiomepysonedpure (XT'H) [5]. CHm:KeHue KOH-
neHTpanuu Zn npu XI'H mposBifeTca MTOBBIIIEHHON
IUHKYpPUEH " ABJISETCA HeOJArONPUATHBIM IIPOTHOCTU-
vecKkuM mpusHakoM [5]. OmHako B JiUTEpaType OTCYTCTBY-
0T 00OOIIEHHbIE XapaKTEePUCTUKY HapyIIeHUil ToMeocTa-
3a Zn Tpu BayKHEHIMX 3a00JIeBaHUSAX IIOUEK Y JeTeif;
TpebyioT 0oJjiee ITOAPOOHOTO M3YUEHUSA MeXaHU3MBI
(hopmMupoBaHUS MOUEUHBIX AUCHYHKINH, MHIYIIMPYEMbIe
HapyllleHrneM MeTaboymsMa AaHHOro MO.

B pa6ore iKasopoukoBa A.A. [5] mpu onmcanuu
Zn-meUIUTHBIX COCTOSHUM BBIAEICHBI 3 (hpakmuu Zn:

KOMILJIEKCHPOBAaHHAA C 0 ,-MaKpPOIrJI0o0yJIMHOM, TJI00Y-
JIMHOBas U yJIbTpauIbTpyeMas, CBs3aHHAasA Cc OeKa-
MU MaJION MOJIEKYJIAPHOM MacChl. Y BeJINUeHUE IIOCIe]T -
Hell (PpaKkIuy COIPOBOYKIAETCA IIUHKYPUEH U ABJIAETCA
OCHOBOU pasBUTUA Zn-TeUIUTHBIX cocTosHuil [3].
NMMmyHOMOgYyIMpYyIOliee BAUAHME ZNn IIUPOKO M3yUe-
HO KaK B 9KCIIEPUMEHTAJLHBIX, TaK U KJINHUYECKUX
ucciaenopanuax [8, 10—14], mokasaHo ero IIMPOKOe
BIAUsSHNE Ha MHOTHE 3B€HbA MMMYHHOI CHUCTEMBI. OTO
KacaeTcs Kak (DYHKIMOHVWPOBAHUS KJIETOK, O0eCcIeyu-
BAOIUX HeCIeUuMUUIEeCKNIT UMMYHUTET, TaK U HapyIIle-
HUA BaKHeHmux GyHKIUHA T-1uM@OnuToB — aKTUBa-
nua u sKcupeccus AnuGdepeHIINPOBOYHBIX AHTUTEHOB
— 1 B-1uM@OIuTOB — MPOAYKIIUA aHTUTEJ, 0COOEHHO
IgG. BrIpakeHHOe MOAYJIUPYIOIlee BJIUAHUE Znh Ha
pas3yiMuHble 3BeHbS UMMYHUTETA OIpPeAesigeT aKTyallb-
HOCTh M3YYEHUSA NMPUUNHHO-CJIEJICTBEHHBIX B3aMMOCBSI-
3ell MeXKIy HapyIIeHUAMY I'OMeocTasa Zn 1 IToKa3aTe -
MY UMMYHOJIOTHYECKON PEAKTUBHOCTU IIPU PA3TIUUHBIX
dopmax HedpomaTtuit y merei.

IMespio HAMMX MCCIENOBAHUIN ABUJIOCH U3yUeHUE
obMeHa Zn mpu pPasJMYHBIX BapuaHTax HedpomaTuii
y IeTed B KOMILIeKce ¢ (PYHKIIMOHAIBLHBIM COCTOAHU-
eM IIOYeK U MOKal3aTeJIAMU UMMYHOJOTUUYECKON peak-
TUBHOCTH.
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Marepuaasl U1 MeTOAbI HCCJIETOBAHUA

ITox mHabmiogenmem Haxoguiuck 300 nereit B Bo3pac-
Te oT 3 n0 14 jer ¢ pasJIUUYHBIMI BapuaHTamMu Hedpo-
maTuii, cpeau KoTopbix 91 pebGeHOK ¢ oKcasiaTHOM u 17
— ¢ ypaTHOI1 gucMeTabosmueckoit Hedpomarueit (JMH),
35 mereii — ¢ TYOYJIOMHTEPCTUIMATIBLHBEIM He(GPUTOM
(TUH), 130 — ¢ xpounuveckum nuenaounepputrom (ITH),
25 — ¢ mouekamenHoii 6osesubio (MKB). KouTposbHyo
rpynny cocraBuiau 40 mereii TOTO JKe BO3pacTa.

HccnemoBanue KOHIIEHTPAIMK ZNn B Ouocpenax (CBIBOPOT-
Ka KPOBU, MOYA) IPOBOJUIY METOAOM aTOMHO-a0COPOIIHOH-
HOM CIIeKTPO(GOTOMETPUN, PACCYUTHIBAIY IIOUEUHBIE KINPEH-
CbI 1 9KCKpeTupyemble hpariun. PyHKINOHAIBLHOE COCTOAHIE
IIOYEK OIEHWBAJIU II0 YPOBHIO KJIYOOUKOBOU (DUIBTPAIINU
(KJIMPEHC 9HJOTeHHOI'0 KPeaTUHIMHA), COIEPKAHUIIO OCTATOUHO-
ro a30Ta U MOUEBUHBI B KDOBU, CYyTOUYHON 9KCKPEIUN aMUHO-
asora, mporeHTy peadcopbuuu docharos. PYHKIMU JUCTAIb-
HBIX KaHAJIBIIEB OIIPEIeJISIJIN [T0 YPOBHIO AMMUAKA U TUTPYEMBIX
KucaoT. KOHIEHTPAIMOHHYI0 (DYHKIIUIO MOYEeK OI€HWBAJIU
B IIpo0Oe Mouu 110 SUMHUITKOMY. [{ucMeTaboanuecKkue HapyIie-
HUS YCTAHABIMBAJIY 110 HAJIWUYUIO U XapaKTepy KPUCTaJLIY-
pUH, CYTOUHOM 9KCKPEI[NHU OKCAJIATOB, COAEPIKAHNIO MOUEBOMN
KHUCJIOTHI B CHIBOPOTKE KPOBU, Kajbiusa u Gocdopa B KPOBU
u moue. Kiupenc Kamnbiua u docdhopa PaCCUUTHIBAIU II0
dopmyanam O. 1ok (1981), TyOyasapHYy0 peabcopbiiuio ¢oc-
daroB — 1o dopmyse B. Nordin (1970).

TIokasaTe i UMMYHOJIOTMYECKON PEAKTUBHOCTH OIIPejie-
JIAJIA B PEeaKIUM MPSIMOM MMMYHOMIIOOPECIEHIIUN C IIOJC-
yeToM KojawuuectBa KJeTok: CD3* (T-mumdormutsr), CD4*
(T-xennepbi-uagyKTOpPHI), CD8" (T-11uTOTOKCMUEeCcKME), CD19*
(B-mumdorurer), CD16* ectecTBeHHBbIe Kuiiepbl (NK-
KJIETKH); Pe3yJIbTAThl PEAKIINY OLEHUBAJIY C ITOMOIIBIO IIPO-
TouHoi murodaoopumerpuu («Fascan Calibur»). Cogepaxa-
uue Ig kimaccos A, G u M onpeiesisi MeTo0M Ty POUIUMETPUH,
MUPKYJIUPYIOMNX UMMYHHBIX KomiuiekcoB (ITUK) — mero-
nom II9T-npenmunuranuu (Haskova et al., 1978). Msyuenue
daroruTapHOi aKTHUBHOCTU HelTpoduaoB BrKIuamo HCT-
TecT B cioHTaHHOM (HCT c11.) m mHAYIIMPOBAaHHOM BapuaHTax
(HCT wung.) B moamduramuu Burkcmana M.E. u MasamHcKo-
ro A.H. (1979) c onpenenenremM nHaeKCa aKTUBAIT HEATPODU-
snoB (MAH cu., UAH nHzA.) 1 QYHKIIUY TOTJIOIEHNS IATOTEHOB
(B KauecTBe TeCT-00BEKTA WCIIOJIb30BAIU 2-MUJLINADIHYIO
B3Bech St. aureus) — usyvanu paromurapusiil nugexc (PN),
daronurapuoe uyncyo (PYU) u daromurapusiit pezeps (PP).
11 cTaTUCTUUECKOM 00pa00TK Y TOJTYYEHHBIX JAHHBIX UCIIOJIb-
30BaJIM IIaPAMETPUYECKUEe METOIbI, BKJIIOUABIIIE KOPPEJIAIK-

OHHBII, PETPeCCUOHHBIHN U (haKkTOpHbIH aHanus (Oifisun U.A.,
1960).

Pe3yabTaThl M UX 00Cy:KIEeHUE

JaHHble IO COIEPyKaHUIO Zn B CHLIBOPOTKE KPOBWU,
MOUe, OIeHKU IOYEYHBIX MEXaHU3MOB €ro oOMeHa IIpu
PasIMUHBIX BapuaHTax HedpomaTHii NIpPEACTaBJIEHBI B
Tabs. 1. Kak BumHo m3 maHHBIX Taba. 1, B rpyimrme
6osbpHbIX [IMH oTMeueHO JOCTOBEpHOE CHUIKEHUEe KOH-
IIEHTPAIlUU ZN B CHIBOPOTKE KPOBU, UYTO COIIPOBOXKIA-
JIOCh TIOBBIIIIEHWEM €r0 KJMPEeHCa U HKCKPEeTUPYeMOIi
dpaxmuu. Hapyiieare oomMena Zn u opMUpoOBaHMe Zn-
Ie(UIIUTHOTO COCTOSHUS IPU JAHHOI ITaTOJIOTUM 00yC-
JIOBJIEHO YBeJIWYEHWEM YJIbTpahUuIbTpyeMod (GpaKIuu
U OIIpEeeIsieMOH ei0 IMHKYpUell, UTO CBUAETEIbCTBYET
B IIOJIb3Y 9KCKPETOPHOTO THUHa Jeduiimra gaHHoro MoO.
Ilpu aHanuse M3MeHEHUII KOHIIEHTPAIMU ZN B 3aBUCHU-
moctu oT opmber IMH y meteit ¢ oxkcanataort [JMH 1o
cpaBHeHUIO ¢ 6oabHBEIMEU ypartHOU [IMH BBIABIEHO TOC-
TOBEPHOE CHUKeHMe Zn B cbIBOpoTKe Kposu (0,791+0,02
u 0,913+0,0755 mxr/mi; p<0,05) u fOCTOBEpPHOE YBEJIH-
yenue kauperca Zn (0,47+0,066 u 0,30+0,05 mu1/Mun;
p<0,05). B rpyume gereii ¢ yparmoit [IMH ormeuena
JINIITH TEHJEHIUA K M3MEeHEHUIO NAaHHBIX IIOKasaTeJei.
Taxum obGpasom, Gojee TyIyboKoe HapyllleHue MeTabo-
Ju3Ma Zn, CBA3aHHOE C TOBBIIIEHHON ero 9KCKpeluei,
BBISIBJIEHO IIpU OKcajlaTHOH (hopme TMH.

Y nereit ¢ TUH oTMeueHO HOCTOBEPHOE IIOBBIIIIE-
HUe KJUPEeHCa, 9KCKPeIuy U 9KCKPEeTUPyeMou (dpax-
Iuu Zn 10 CPaBHEHMIO KaK C KOHTPOJbHOM I'pYyINOH,
TakK u ¢ Tpynmnoi 6oasHbIx [IMH, uTO cCBUIETETHLCTBYET
0 0oJiee BHIPDAYKEHHBIX HAPYIIEHUAX 9KCKPEIuu Zn Ipu
ITaHHOU maTtojoruu. VsMeHeHMe TOKasaTesei, OIpee-
JISIOITUX JAHHBIN TUI HAPYIIIEHUH roMeocTasa Zn, UMeJio
mecto u 1ipu ITH, omHAKO JOCTOBEPHOUN PABHUIILI MEKIY
6oababIMu THH u ITH He BBIABIEHO, YTO CBUAETEILCTBY-
eT 00 OTHOTUIIHBIX HAPYIIIEHUAX TOMEeoCcTasa Zn 1 ycyryo-
JICHUU TSKECTU Aeuiura sKCKPETOPHOTO TUIIa, Xapak-
TEPHOTO MAJIs TYOYJOMHTEPCTUIINAIBHBIX TOPaKeHUN
TIOYEeK B OTJIMYME OT OOMEHHBIX He(poIaTuii.

IIpu cpaBHEHMU KOHIIEHTpaIWil Zn B Omocpegax
B 3aBUcUMOCTH OT BapuauToB IIH (Tabs. 2) BLIABIEHO,
YTO MaKCUMaJbHO HU3KNE KOHIIEHTPAIIUU B CHIBOPOT-

Tabauua 1
Comep:xaHue Zn B CHIBOPOTKE KPOBM M CYTOUHOW Moue,
KJIUPEHC U JKCKperupyeMasa (pakuua Zn y gereil ¢ HedpomaTusaMu

ITokasarenu RO};'I}‘)I;ZIHI:; aﬂ AMH THH I1H MEB

(n=40) (n=110) (n=35) (n=130) (n=25)
7Zn KpoBU, MKT'/MJI 0,927+0,03 0,805=+0,02%* | 0,753+0,01%**| 0,737+0,019*%** | 0,925+0,055
Zn mMouu, MKT/MJI 0,286+0,035 0,326+0,021 0,378+0,01%* 0,393+0,027* 0,418+0,05%*
Kaupenc Zn, mui/vun + 1,73 m? 0,29=+0,03 0,43+0,036%** 0,46=+0,07* 0,71=0,02%%%* 0,58+0,11%*
IKcKkperupyemasa gpparnus Zn, % | 0,23+0,03 0,35+0,03** 0,37+0,03** 0,35+0,016%** 0,43=+0,08%*

31ech 1 B Taba. 2 U 3: JOCTOBEPHOCTH Pas3JuuUmnsA MoKasaTeseill Mo CpaBHEHHWIO C KOHTPOJBHOI rpymmoit: *p<0,05;

*¥p<0,01; **¥p<0,001.
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Coxep:xanue Zn B CHIBOPOTKE KPOBHM M CYTOYHOW Moue,

Tabauuya 2

KJIHPEHC M IKCKpeTHpyemas ¢pakmus Zn y mereil ¢ padauuabsiMu (opmamu ITH

ITokazarenu

KonrposbHaa rpynna
(n=40)

BJIHII
(n=40)

BJIIOIIH
(n=57)

BOITH
(n=33)

Zn KpoBU, MKT/MJI

0,927+0,03

0,777+0,044%%

0,757+0,024%%

0,678+0,042%%*

Zn MoumM, MKT/MJI

0,286=+0,035

0,383=+0,026*

0,419=+0,035%*

0,464+0,023%*

Kaupenc Zn,

mia/vu" ¢ 1,73 m?

0,29+0,03

0,338=+0,032*

0,459=+0,03%*

0,617+0,042%%*

IKCKpeTupyemas

0,23+0,03

0,31+0,035

0,46+0,028%%*

0,51+0,0336%%*

dpaknua Zn, %

Zn, MKI/MII

Pucynok. KourenTpanusa Zn B CBIBOPOTKE KPOBU Y OOJIBHBIX
MKB.
1 — xouTposbHadA rpymnmna, 2 — MKB c ITH, 3 — MKB
6es ITH.

Ke KpOBHU, a TaK:Ke Hambojee BBICOKHE B CYTOUHOI
Moue ¥ MaKCHUMaJIbHbIe ITI0Ka3aTe ! KJIUPeHca OTMeue-
HBI y OOJIBHBIX ¢ BTOPUYHBIM 00cTpyKTHBHBIM ITH (BOITH)
10 CPaBHEHUIO C JeTBMU, Y KOTOPBIX ObLI BTOPUUHBIMN
mucMmetabonunueckuit (BIITH) u BTOpUYHBINA O0OCTPYK-
TUBHBIH U gucMmerabonmueckuii (BIOIIH) ITH. edu-
AT ZNn 5KCKPETOPHOro THUIIA, TAKUM 00pasoM, HamboJee
BBIPaJKEH IIPU OOCTPYKTUBHOM BapHaHTEe XPOHUYECKOTO
ITH, uTo oTpasKaeT TAMKECTh IaTOJIOTMUYECKOTrO IIpoIiecca
B TYOYJIOMHTEDPCTUIIMAIBHOM TKAHU IOYEK.

IIpu amanmse romeocrasa Zn npu MKDB BbIgeseHbl
2 rpynnsl GOJBHBIX — OCJIOKHEHHAs U He OCJIOKHEH-
uasa ITH MKB (cMm. pucyuok). Cpenusasa KOHIEHTpAIIUAA
Zn B cpiBopoTKe KpoBu npu MKB B memom He oTiinya-
Jach OT IIOKasaTesieili KOHTpPOJbHOI rpynmbl (0,952+
0,055 mir/mia; p>0,05) (taba. 1). IIpu sTom sKCKpe-
nusA Zn ¢ MOYOIi, ero KJIUPEHC U YPOBEHb 9KCKPETUpye-
Mo hpakIuy GbLIN JOCTOBEPHO IIOBBIIIIEHbI, YTO CBU/E-
TeJIbCTBOBAJIO B IIOJIb3Y PEHAJBHOTO THUIIA JKCKPEIUN
maunmoro M. Kommenrtparius Zn B CBHIBOPOTKE KPOBU
y mereii ¢ MKB, He ocimoskuennoi ITH, ObLaa J0CTOBEPHO
Boitre (1,32+0,068 mxr/mi), uem y mereii ¢ MKB, ocmox-
meunoit ITH (795+0,05 mxr/miu; p<0,001), uro mon-

TBEP:KIaeT aKTUBHOE BOBJIeUeHNe JaHHoro MO B IIpoIiecchl
KaMHeoOpasoBaHMsI, TOKasaHHoe B pame pador [6]. TloBwI-
IeHHaA KOHIIEHTPAIuA ZN B CHIBOPOTKE KPOBU, BUAWMO,
ABJAETCA HeOJarONPUATHBIM ITPOTHOCTUYECKUM IIPU-
3HAKOM JINTOTEHHOCTH, TaK KaK HapAAy C aKTHBaIuen
KPUCTAJUIMBAIINN OH SBJIAETCA ONHUM U3 MOMIYJISITOPOB
peabcopOIiy W CEeKpenuy BeIecTs B IMoukax [8, 15].
CHIKeHNe KOHIIEHTPAIuy Zn y OOJBHBIX C COIIYTCTBYIO-
muM ITH Mo:xeT OBbITH OOBSICHMMO C IMO3UIIWHA TOTpPedIIe-
HUSA 7Zn Ha peajms3aruio aKTHUBHOTO BOCIAJIUTEIHLHOTO
mpoiiecca B TYyOYJIOMHTEPCTUIIMAIBHON TKAHU ITOYEK.

ITpu msyueHUM QYHKITMOHAIHHOTO COCTOSHUS TIOUEK
apu [IMH BbIsiBIeHO HapyIlleHe B OCHOBHOM (DYHKITUU
IPOKCUMAJNBHBIX KAHAJBIEB, BBIPAKAIOIIEECS THUIep-
aMUHOAITUAYPHE 1M TOBBIIMIEHNEM KJIUPEHCOB KAJIbITA
u ¢ocdopa. ITpu THUH, ITH u MKB ormeueno yriyoJe-
HUe KaHAJIBIIEBOM HEJOCTATOUHOCTHU: IOCTOBEPHO CHU-
JKaroTcs peabcopbiiusa (ocdaToB M KOHIEHTPAIIMOHHAS
GYHKIIUA, HAPYIIAIOTCA IIPOITECChI aIfUA0- U aMMOHUO-
reHesa.

MeTomaMu MaTeMaTHUUYECKOTO MOMAEJIUPOBAHUS C
pacueToM perpecCUOHHBIX MOJesell BBIABIEHO ITaTOJIO-
THYeCKOe BO3[eliCTBHE MOBBIIIIEHHON SKCKpeIuu Zn
Ha QYHKIINHU TPOKCUMAJIbHBIX KAaHAJIBIEB IIPU YPOBHE
srckpenuu 0,368 MKI/MJI: TATOJIOTUUECKOE BO3AEHCT-
BHUE peaiu3yeTcsl Ha IMPOIeCChl CHUKEHUS peadbcops-
muu ¢ocharos (r=—0,78; p<0,05) u ypoBeHb aMUHO-
anupoypuu (r=0,67; p<0,05) y nereit ¢ TUH. lanuas
3aKOHOMEDPHOCTh BBISBJIEHA W IIPM HAPACTAHUU SKCKpe-
munu Zn y gereit ¢ ITH u MKB. Ilpu mOBBIIIIEHNN SKCK-
pettuu Zn o ypoBus 0,395 MKT/MJT OTMEUEHO ero BIUSHIE
Ha (PYHKITMOHAJIHLHOE COCTOSTHUE MUCTAJILHBIX KAHAIBLIIEB:
HapyIeHne amMmMmouuo- (r=—0,89; p<0,05) u amumoreHnesa
(r=—0,69; p<0,01).

AHanm3 TaHHBIX 0 UBYYEHWI0 UMMYHHOTO CTaTyca
nokasai (Taba. 3), uro y mereir ¢ IMH ormeueHo cHu-
sKeHme copep:kauHud T-TuM@OIINTOB IPEUMYIIIEeCTBEHHO
3a cueT MomyJadarnuu T-xenmepoB KaK OTHOCUTENIbHBIX,
Tak 1 aOCOJIOTHBIX 3HaueHmii. Kpome Toro, ormMeueHo
JIOCTOBEPHOE CHUKEHWE OTHOCUTEJHHOTO COAEPIKAHUS
CYIIPECCOPOB — ITUTOTOKCUUYECKUX KJETOK. VdMeHeHUTe
aronmuTapHON aKTHUBHOCTU HEUTPO(PUJIIOB IIPOSABIIA-
Jochk cumKeHuem PU.
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Tabauua 3

IloxazaTemu WMMMYHOJOTMYECKOH PEAaKTHUBHOCTH y JeTedl ¢ Hedpomatuamu

[Tapamerpet KOHTpO(JI;f;g) . (ﬂglf) (Tlg{{)) (nrf?f3)
Jlumdorurer, % 37,3%+1,64 45,6+2,9% 41,5%+2,5 45,6=+2,3%*
Jleiikorursr, *10°/x 6,23+0,25 5,95=0,17 5,96=+0,96 5,95+0,18
CD3, % 73,7+1,02 54,9=+2,97+#%* 50,3+4,33%** 49,51, 71 %%%
CD3, -10°%/n 1,67+0,11 1,28=+0,12* 1,25+0,1%%* 0,93+0,062%%%*
CD4, % 44,9+1,18 32,0+1,38%%* 31,6=%2,75%%% 31,2%1,4%%%
CD4, -10°/x 0,99+0,065 0,76=0,077* 0,65+0,021%%* 0,59+0,011%%*
CD8, % 28,9+0,96 20,1%1,21 %%% 17,5+2,9%%% 16,2+0,89%%%*
CD8, -10°/x 0,69+0,065 0,56=0,055 0,48+0,024%* 0,21+0,031%%%*
CD16, % 10,3+0,37 13,6+2,52 8,7+0,8 5,76=0,62%%*
CD16, -10°/x 0,3+0,044 0,25=+0,034 0,21=+0,02 0,16=+0,012%*
CD19, % 10,1+0,39 10,9+0,88 12,4+1,35 13,2+1,51
CD19, -10%/x 0,29=0,021 0,25+0,034 0,28+0,053 0,35+0,03
IgA, r/n 1,94+0,099 2,38+0,3 1,4+0,25% 1,12+0,015%**
1gG, r/xn 12,7+0,29 11,2+0,54 14,5+1,11 17,3+0,6%**
IgM, r/x 2,23+0,073 2,12+0,17 1,9+ 0,39 1,72+0,1%**
UK, ex. our. mwior. 0,039+0,0009 0,038=+0,002 0,049=+0,002%%* 0,055=+0,002%%%*
Kommiemenr, en. 62,4+1,95 65,9+2,72 55,6+2,72% 44,1+2,39%%*
HCT cu., % 10,4+0,61 15,7+3,17 18,7+1,17+%%* 23,5%1,5%%%
HCT unz., % 52,6+1,94 62,5+3,31% 47,0=1,4% 43,3%1,2%%%
ou 78,5+4,54 62,1+3,67%* 46,2+1,01%%% 43,3+1,01%%%
oY 2,0+0,15 2,06=0,17 1,66=0,28 1,53+0,11%
VAH cm. 0,25+0,04 0,35+0,042 0,45+0,06%* 0,55+0,05%%*
VAH ung. 0,65+0,055 0,89+0,054%* 0,55+0,055 0,42+0,03%%*
nuru 1,65=+0,1 1,60+0,22 1,83+0,28 1,92+0,15
DP, % 42,2+5,1 50,5+6,0 28,3+2,7* 19,8=+2,3%%*

YV nmereit ¢ TUH ormeueHo 0Gojiee BBIpaKEHHOE
cHIKeHUe comep:kanusa T-aumdorutoB u T-xenmepos
U JOCTOBEPHOE CHIKEeHHEe abCOJIIOTHOTO KOJUYECTBa
cyomonrysisanuii T-cynpeccopoB. I'yMOpasIbHBIT UMMYHU-
TeT XapaKTepu30BaJICsI TUIIOKOMILIEeMEHTeMuel, CHU-
JKeHneM cofep:KaHusa [gA, yMepeHHBIM ITOBBIIIIEHUEM
ITUK. Hapyiienue (aronurapHoii aKTUBHOCTH HEMT-
POMUIOB XapaKTEPU30BAJIOCH JTOCTOBEPHBIM CHUKEHU-
em @I u HapylleHHEeM BHYTPUKJIETOUHOIN OUOIMIHO-
ctu mo HCT-recty.

IIpu passutuu ITH yriayb6sasercs cHUMKeHUE KOJIH-
yecTBeHHOro comepskanus CD3+, CD4+ u CD8+ xe-
TOK KaK IO OTHOCUTEJIBbHBIM, TaK W II0 aOCOJIOTHBHIM
nokagaresnsiM. Kpome Toro, BHISIBJIEHO JOCTOBEPHOE CHU-
JKeHUe OTHOCUTEJHLHOTO M abCOJIOTHOTO COAepP:KaHUs
NK-kiaeroxk (CD16%). ITpu ITH oTmMeueHO HOCTOBEpPHOE
CHUKEHUE colepsKaHud IgA, HapacTaHue TUIOKOMII-
JIeMEeHTEeMUM, TOBBIIIIEHNE COIEep:KaHuA Hecrnernudu-

yeckux 1gG. IloBrienue cogep:xkauusa [ITUK, mo-Bunu-
MOMYy, ompegessercsa (opmMupoBaHueM HedDHEKTUB-
HBIX aHTuUbOaKTepuaiabHbIX I[gG-comep:Kamux WMMYH-
HBIX KOMILTEKCOB. OTMeueHo yriy0srolieecs HapyIe-
HUe BHYTPUKJIETOUHOH OMOIMIHOCTU HENTPOMUIOB U
IocToBepHOe cHuKeHue DP.

ITpu m3yueHNy B3aMMOBJIMSAHUN MEXKAY YPOBHEM Zn
B CHIBOPOTKE KPOBU U TOKa3aTeJIAMMN UMMYHHOI CHCTe-
mbl y gereit ¢ TUH u ITH BbIsBIIEHBI IPAMbBIE KOPPEJIA-
U MeXXIYy ero cojep:kaHueM u ypoBHeM T-jmumoriu-
ToB (r=0,54; p<0,05) u T-xemmepos (r=0,69; p<0,05).
ITpu IIH ormMeueHO HapacTaHVE NMMYHOIIQTOJIOTHUYEC-
KUX MOHOBJIUAHUI Aedunura Zn Ha TOTYIAIUN UMMY-
HOKOMIIETEHTHBIX KJIETOK: XapaKTepHbIM s [TH aBisa-
eTcsa MMMYHOIEePEeCCUBHOE BO3AEHCTBUE HA KOJMUYECT-
BeHuoe comep:kanme NK-kiaerok (r=0,65; p<0,05). ITo
MaHHBIM JUTEPaTyphl, JOKasaHa PoJib Zn B o6pasoBa-
HUU TOPMOHOB THMYCA, IPEUMYIIIeCTBEHHO TUMYJIUHA
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[13, 14], manubrit MO moTpebJisgeTca Ha pereHepaluio
CD4"-numdoniutoB [14], ucroineHmMe CYyOIONMYJIAIUN
KOTODBIX PeaIn3yeTcs B YCIOBUAX XPOHUYECKOT0 BOCIIA-
nenus [15], Zn morpebiidgeTcsa TaKk:Ke M Ha IOAIEpKa-
HUEe TONMYJAINU IIATOJUTHUECKUX KJeToK [16]. Biusa-
HUe Zn Ha 00pa3oBaHUe KJIOUEBBIX UMMYHOJOTTUECKUX
MeIUaTOPOB IIPOABJISIETCA B BUIE €r0 y4acTUs B OCHOB-
HBIX KJIETOUHBIX (PYHKIUAX Tuna pemmukarmuu THE,
tpanckpunmuu PHK, nmerenusa u akTHUBalluU KJETOK
[7, 14].

BaskuelimiuM ITOKasaTejeM aKTHUBHOI'O BOCIIAJIU-
TeJIBHOI'0 IIPOIlecca ABJAETCA ypoBeHb C-peaKTHBHO-
ro IPOTEeNHA — OJHOT0 M3 BaXKHEHIINX 6eJIKOB OCTPOM
dasel. MeTomoM pErpeccUOHHOTO aHajau3a BbIABJIEHA
oOpaTHas B3aUMOCBA3h MeKAy ypoBHeM Zn u C-peak-
TUBHOTO IIPOTEMHA B CBHIBOPOTKe KpoBu nereit ¢ TUH
u ITH, uTo MoKeT oTpasKkaTh ImoTpedaeHne ganuoro MO
Ha BBIPA0OTKY MeAMATOPOB BocHaseHWs. 110 maHHBIM
JIATEPATYPhl, PaHHAA (asa OCTPOr0 BOCIAJIUTEIHHOTO
oTBeTa (BhIPAOOTKA MHTEPJEHKUHOB 1 1 6) COMPOBOIK-
IaeTcsA CHUJKEHUEM COAep:KaHus Zn B CHIBOPOTKE
kpoBu [7, 13]. ITo muenuro Shankar A.H. u Prasad A.S.
[14], Zn Takske nmoTpebiisgeTcss B IIpolieccax aHTUOKCHU-
maHTHOI 3amuThkl. ITo ranabiM Ripa S. u Ripa R. [14],
U3MeHeHNe WMMYHOJIOTUYECKON PEeaKTUBHOCTU HUIET
mapajjieibHO CO CHUKEHUEM ChIBOPOTOUHOI KOHIIEHT-
paruu Zn. Takum o6pasoM, BbIpasK€HHOE CHUIKEHUE
KOHIIEHTpaIuu Zn B CBIBOPOTKE KpoBU y 6oabHBIX TUH
u ITH 00bACHUMO € TIO3UITHH ITOBBIIIIEHHOTO €0 IIoTpedJIe-
HUS Ha Pean3aliiio aKTHUBHOT'O BOCIIAJIUTEJIHLHOTO IIPO-
Imecca M HOLJep:KaHue aJeKBaTHOTO MMMYHHOI'O OTBETAa
B OTBET HA aCeITUYECKOe MM MUKPOOHOe BOCIAJIEHIE
novyevHoi TKauHu [7, 12—14]. Medunur Zn npu XpoHU-
YECKOM BOCIAJUTEJIHLHOM IIPOIlecCe B TYOYJOUHTED-
CTUIMAJBbHON TKAHU MOUYeK IIprobpeTaeT, TaKUM o0pa-
30M, HOBOE KQUeCTBO 1 MOYKET ObITh UIeHTU(UIINPOBAaH,
HapALy C 9KCKPETOPHBIM, KaK AeGUIIUT IOTPedIeHUs
Ha peajnsallii0 MMMYHOJIOTUYECKOTO OTBETA.

IIpr mayueHMy B3aUMOBIUSAHUI MEXKIY YPOBHEM
Zn u aroruTapHOA aKTUBHOCTHIO HENUTPO(MMIOB y IeTeit
¢ TUH BbIABIEeHBI IIPAMBbIE KODPPEJAIINN MEKIY CONep-
JKaHMeM Zn B CHIBOPOTKE KPOBU, KOJIMYECTBOM pabo-
ratorrux ¢aroruros (r=0,54; p<0,05) u pesepBHBIM

moreurnuagom Kjiaetku (HCT wuuma.: r=0,67; p<0,05;
NAH uun.: r=0,69; p<0,05). V mereit ¢ ITH ormeueHo
erre 6oJiee BhIpasKeHHAd B3aMMOCBA3h JaHHBIX ITOKa3a-
renei (HCT ung.: r=0,85; p<0,01; MAH uua.: r=0,79;
p<0,01; ®U: r=0,88; p<0,05, ®P: r=0,59; p<0,05).
VYrayboaamoomuiica gedunur Zn ABadeTcsa (PaxToOpoM,
CIIOCOOCTBYIOIUM CHUYKEHUIO CIIOCOOHOCTH HeiTpodu-
JIOB K BHYTPUKJETOUYHOMY Kuaauury (®Y: r=0,57;
p<0,05). Hamtu ganubie COBIAAAIOT C 9KCIIEPUMEHTAb-
HBIMHU padoTamMu 0 BaAuUSHUU Hedurura Zn Ha daroiu-
TAPHYI0 aKTHUBHOCTb HEUTPOMUIOB M (PYyHKIIMOHAJb-
HBIU IOTeHIIVAJ KJIETKU B oKkcuepuMente [8]. Medurur
Zn ipu TUH u ITH, BausAa HA MeTa0OJIUUYECKYI0 aKTUB-
HOCTBb U CIIOCOOHOCTH HEATPO(MUJIOB K BHYTPUKJIETOUHO-
My KWLINHTY MUKDOOPTAHU3MOB, SBJISETCH, BUIUMO,
ONHUM W3 MEeXaHW3MOB AaCENTHYECKOr0 W MUKPOGHOTO
BOCIIAJIEHUsI NPU TYOYJOMHTEPCTUIIMATBLHBIX 3a00JeBa-
HUAX IOYEK.

3aKJa0uYeHne

Taxkum o6pasoM, YCTaHOBJIEHO, UTO HIpU 3aboJjeBa-
HUAX IIOUEK OTMEeUaeTCsA CHUYKEHUE CONEePIKaHUA ChIBO-
POTOYHOTO Z1N, COIIPOBOKIAIOINIEECA €T0 ITOBBIIIEHHOI
aKcKkpenuei. [leunuT sKCKPeTOPHOTO THUIIA HApaCTAET
B pany IMH<TUH<IIH, orpaskas, BUAVUMO, TAKECTb
TIaTOJOTUUECKOTO IIpollecca B TYOYJIOMHTEPCTUIIHAIb-
HOU TKaHU IoueK. BBICOKUI ypoBeHb Zn B CHIBOPOTKE
KPOBU ABJAETCA (HaKTOPOM JIUTOTE€HHOCTU, MIPUCOEIN-
HeHUe PEeHaJbHOr0 THUIAa 9KCKperuu manHoro MO cro-
coocrByet opmupoBauuio MKB. Hamu BLISIBIIEHO BIMS-
HU€e TOBBIIIIEHHON SKCKpenuu Zn Ha (GYyHKIMOHAJILHOE
COCTOsIHME KaK NPOKCUMAJbHBIX (M3MEHEeHUe YPOBHS
aMUHOAIIUAYPUN W IIPOIleHTa peabcopdiuu (ocdarTos),
TaK M JUCTAJIbHBIX KaHAJBIEB (HapyllleHue IIPOIIECCOB
anmumo- U aMMoHHoreHesa). Tak:ke 00Hapy’KeHO, UTO
IoKasaTeJil UMMYHOJIOTTYECKOT0 TOMeocTas3a IOIBED-
JKeHBbI [IeIPecCUBHOMY BO3qeiicTBUIO neduiuTa Zn:
IpeXkJie BCero, 9TO KacaeTcs KJIETOUHOTO 3BeHA UMMY-
HUATeTa W (HaromuUTapHON aKTUBHOCTU HEHUTPOMUJIOB.
Heduniut Zn npu TUH u ITH unpenTuduupoBas Kak
COUETAaHHBLIM — OH CBA3AaH KaK C IOTpebJyieHNeM Zn Ha
peanmsanuio UMMYHHOT'O OTBETa, TaK U IOBBIIIEHHOMN
ero BJKCKpeIrumei.
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