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HaumoHasibHbIVi MeANLIMHCKUN YHUBEPCUTET

a paHummn BOO3, ogHum 3 oc-
HOBHUX 3a0pyaOHIOBayYiB HaBKO-
JNWHBOrO cepenoBuLla 3 rpynm
BaXKKMX MeTaniB € cBuHeLp [1, 2].
TpuBanuii Moro BMIMB Ha opra-
HI3M Nl0ANHM cnpusie GopMyBaH-
HIO XPOHIYHOT iHTOKCKKaLi 3 PO3-
BUTKOM MOPYLLEHb 3 OOKY KPOBO-
TBOPHOI, HEPBOBOI, CEpLEBO-CY-
ONHHOT, EHOOKPUHHOI CUCTEM.

B ocHoBI ¢popMyBaHHA naToxi-
MI4YHUX MEXaHi3MiB NOro TOKCWUY-
HOT fAii NeXxuTb akTUBYBaHHSA
BiNbHOpaguKanbHUX peakuin,
O € MYCKOBMM MOMEHTOM Y MNO-
LUKOAXKEHHI KNITUHHNUX MeMOpaH.
Hacamnepepn 0o anstepyoyoi aii
3ajyy4aloTbC MeMOpaHu epu-
TpOUMTIB T2 MemMOpaHu CyauH-
HOro eHpoTenitn. AKTMBOBaAHUN
€HOOoTeNi 3anyckae KackagHuin
MexaHi3M CUHTe3y npo3analib-
HUX UWTOKWHIB (iHTEepnenkiHy
1,2,6,8, ®HM-J) 3 dopmyBaH-
HSM CMCTEMHOI 3ananbHOoi Bif-
noBigj.

Y niTepatypHux axepenax
OCTaHHIX POKiB LLUNPOKO BUCBIT-

NieHa posib Npo3ananbHUX LUTO-
KMHIB Y PO3BUTKY Ta MNpPOrpecy-
BaHHi baratbOx CepLeBO-CyaVH-
HUX 3axBOPIOBAHb, 30Kpema ri-
nepToHiI4YHOI XBOpOOU, aTepo-
CKJ1epo3sy, iweMiyHoi XBopobwu
cepus [3-5].

Tpusanuin BNane gakTopis mMa-
Noi  iHTEHCMBHOCTI (30Kpema
CBUHLLIO) BUKIVKAE HGOPMYBaHHS
KJ1iHiKO-nabopaTopHOro CUMMTO-
MOKOMIIEKCY MIKPOCATYpPHI3MY,
KU NPOSABASETLCS HASABHICTIO
nepeBunLLLEHOr0 BMICTY CBUHLLIO
Ta noro metaboniTiB y 6ionoriy-
HUX cepenoBumLLax (KpOBi Ta ceyi)
Yy MOEAHAHHI 3 ACTEHIYHUM CUH-
OPOMOM.

Cnig, 3ayBaXunTu, WO OOHUHI Y
MeOUNYHIN niTepaTypi MW He
3HanwnmM iHpopmauji woano no-
CNiXEeHHs 3MiH npo3anasbHUX
LIMTOKMHIB NPW MIKPOCATYPHI3Mi.

MeTta pocnigXeHHs — BUB-
YeHHs 3MiH BMICTy npo3analib-
HUX UWUTOKWHIB (IHTEpPNEnKiHy
1,2,6,8, ®HI-J) 3anexHo BiA
BMICTY CBUHLIO Y KPOBI.

(43,5 £ 1,3) net; 2 rpynnei (46 4yenosek) — (39,9 +

1,8) net, 3 rpynnbi (49 4enoBek) — (40,3 £ 1,4)

net. KOHTPOoJibHYO rpyriny 06c1en0BaHHbIX

um. O.0. boromonbLa, r. Kues,

HauwnoHasibHas gerckas crieunain3vpoBaHHasl

rnauneHToB COCTaBW/Iv 57 rnpakTu4eckuy 3400P0BbIX
JIL, CPEAHWI BO3PAacT KOTOPbIX COCTaBWJ1

(44,7 £ 1,5) rona. Bce obcrienoBaHHbI€ naLmMeHTbl

6osbHuLa "OXMATAET” MO3 YkpauHsbi, r. Kues

Lesnb paboTtbi: n3y4eHne N3MeHeHu
coaepxaHusi MpPOBOCMaINTETIbHbIX LIUTOKUHOB
(nHTEepnevikuHa 1,2,6,8, ®HI-J) B 3aBrucumocTu
OT COAEPXaHWs CBUHLIA B KPOBU.

Marepuanbi n metogsl. [1og HabogeHnem
Haxoagwnock 203 naumeHTa, npoxoanNBLLINX
obcnenoBaHne Ha 6ase [NC MCH Ne 18 MO3
YkpauHsbi B . Knese. B 3aBUCUMOCTU OT YPOBHSI
CBUHLA B KPOBW BCE MNaumeHTbl Oblsiv pasaesneHbl
Ha Tpwy rpynrsl. B 1 rpyrny BOLLIV naumeHTbl

C YPOBHEM CBUHLIA B KPOBU

(2,12 £ 0,013) mkmosb/n; BO 2 rpyriny —
(1,92 £0,013) mkmornb/n; B 3 rpyrny —
C MUHUMaJIbHbIM YPOBHEM CBUHLIA —

Obl/I1 MYXXCKOIO 10/1a.

Pe3ynbtartbl. Y nauneHToB ¢ MUKPOCATYPHU3-
MOM BbISIBJIEHbI UBMEHEHWSI B CUCTEME
LIMTOKMHOBOW Koonepauuun. s naumeHToB

1 rpynnbl xapakTepHO AOCTOBEPHOE CHUXEHUE
DHII-J, NJ1 1,2 n noBeilLieHe coaepXXaHus
WJ16,8. [ns 2 rpynrbl XxapakTepHO CHUXEHNE
cogepxxaHus OHI-J, IJ1 2 n ypenndeHvie
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Bbl1€JINTb OCHOBHbIE 3BEHbS pa3BUBartoLLerocs
AavcbanaHca B CUCTEME LUNTOKNHOB U yKaablBarot
Ha nx 3aBNCIMOCTb OT Y[POBHS CBUHLIA B KPOBU.
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STATE OF INFLAMMATORY CYTOKINES SYSTEM
AT MICROSATURNISM

Karlova E.A.. Sheiman B.S., Yavorovsky O.P.
0.0. Bogomolets National Medical University,
Kyiv,

National Children’'s Specialized Hospital
"OKHMATDET", MOH of Ukraine, Kyiv

Objective. To study the changes of proinflam-
matory cytokines (interleukin 1,2,6,8, FNP-J)
depending on the content of lead in the blood.
Materials and Methods: 203 patients were
under observation at the MCU N 18, the MOH

of Ukraine in Kyiv. All patients were divided

into three groups depending on the level

of lead in blood. The first group included the
patients with the level of lead in blood of (2,12 £
0,013) micromole/I, the second group — (1,92
0,013) micromole/I, the third group — with a
minimum level of lead in blood of (1,72 £ 0,028)
micromole/I. Age of patients was ranged from 35
to 47 years.

The average age of patients of the 1-st group (51
persons) was 43,5 £ 1,3 years, of the 2-nd group

v

(46 persons) — (39,9 = 1,8) years old, of the 3-rd
(49 people) — (40,3 + 1.4) years old. The control
groups included 57 healthy persons, whose
average age was (44,7 + 1,5) years old. Only
males were examined.

Results of studies: the changes in the system
of cytokine cooperation were revealed

in the patients with microsaturnism. The patients
in the first group are characterized by

a significant decrease of the TNF-J, IL-1 and IL-2
and increase of the levels of IL-6 and IL 8,

the patients for the second group are
characterized by reduction of the TNF-J,-IL 2
and increasing of IL-1, IL-6, IL-8, in the third
group of patients the increase TNF-J, IL-1, IL-2,
IL-8 are revealed at unchanged content of IL-6.
Conclusions. The complex investigations

of proinflammatory cytokines allow to identify
the main links of the developing disbalance

in cytokine system and point to their depend-
ence on blood lead levels.

Keywords: lead, tumor necrosis factor (TNF),
interleukins.

Martepianun Tta metoaun po-
cnipxeHHs. [ig HarnggomMm ne-
pebysanm 203 nauieHTn, sKi npo-
xoounu oO6CTexXeHHs Ha 0asi
OMNCMCH Ne 18 MO3 YkpaiHun y
M. Knesi. 3anexHo Big BMICTy
CBUHLIO Yy KPOBi nauieHTiB 6yno
po3nogineHo Ha 3 rpynu. o 1
rpynu yBinwam ocobu 3 BCTaHO-
BIEHNM MaKCUMaIbHUM PIBHEM
CBUHLLIO Yy KPOBI Ta BigHeCeHi 1o
Hebe3neyHnx (3arpo3nnBux Aas
XUTTA) 3HaveHb (2,12 = 0,013
MKMOJb/N); 0o 2 rpynn — 3 ce-
penHim piBHeM cBuHUO (1,92 *
0,013 mkmonb/n), BiAHECEHUX A0
[ONYyCTUMKX 3HAa4YEeHb (HOCINCTBO
MeTany); 4o 3 rpynu — 3 MiHi-
MasibHUM pPiBHEM CBUHLIO (1,72
0,028 mkmonb/n), BigHECEHUX 00
[ONYyCTUMKX 3HA4YEHb (HOCINCTBO
MeTany). Yci o06CTexeHi nauieHTu
Oynm ocobamu YONOBiHOi CTaTTI.
CepepHin Bik nauieHTis 1 rpynu
(51 ocoba) cknas 43,5 + 1,3 po-
KiB; 2 (46 oci6) — 39,9 + 1,8 po-
kiB; 3 (49 oci6) — 40,3 = 1,4 po-
KiB. 1o KOHTPOJILHOI rpynun yBil-

Wwnum 57 NpakTM4HO 340POBUX HO-
NOBIKiB, CepeaHii BiK IKMX CKnaB
44,7 £ 1,5 pokun. lNaujeHTn oc-
HOBHOI Ta KOHTPOJILHOI rpyn 6y-
NN penpe3eHTaTMBHUMUK 33 Bi-
KOM Ta CTaTTIO, WO AO3BONIO0 Y
nogasnbLIOMYy NOPIBHIOBATY iX.
BuaHayeHHa BMICTY iHTEpnen-
KiHiB (IL) nmpoBoaunm 3 BUKOPM-
CcTaHHsaM Habopy ans IL ELISA kit
Kat. Ne:108-850 050 (Diaclone,
France). Ons 36opy Ta 06pobKn
pe3ynbTaTiB OochigxeHb 0Oyno
nodbynosaHo 6a3y aaHux y dop-
mati Microsoft Excel 2007, ska
MicTuna po3ginu Big, aemorpa-
iYHNX JaHVX 00 pe3y/bTaTiB MO-
HITOPUHTY i KNiHIYHOro cnocrepe-
XEHHS1. 3 ypaxyBaHHSM BiACYTHO-
CTi anpiopHoi iHdopMauii npo
BUA PO3MOAiNy 3HA4YeHb Mokas-
HWKIB, LLIO BMBYANMCS Y BUBIipKax,
BBaXXanu OOLINBHUM BUKOPUCTO-
ByBaTW Ona ix 0OpobKM KpUTepii
napameTpu4HOi Ta Henapame-
TPUYHOI cTaTnCTnkKn. Byno BMKo-
pucTaHo nporpamMHe 3abeane-
yeHHsa Statistica for Windows 6.0

(Statsoft Inc., CLLUA). Yci paHi,
po3nogain akmx HabnuxkaBcs Ao
HOPMaJIbHOro, NPeAcTaBEHO K
cepenHe Ta CTaHgapTHe Bioxu-
neHHs (M £ SD), iHwi gaHi — 9k M
Ta 95% posipuuii iHTepan (95%
Al). KopensauiiHnii aHania npo-
BOOMIN 3 PO3PAXYHKOM MApPHOro
KoediuieHTa kopensuii NMipcoHa 3
BM3HAYEHHSAM MOro OOCTOBIPHO-
CTi Ta KOe®ILEHTIB NiHIMHOIO PiB-
HSIHHS perpecii.

PesynbtatTu Ta 0GroBOpeH-
HA. OTpuMaHi y peaynbTaTi Ao-
CNiJ>KeHHS HaBeaeHOo y Tabnumuj.

AHanisyoun pieHb DHI-J,
BCTAHOBJ/IEHO, WO Yy MNAaLUIEHTIB
1 rpynu BM3HAYAETHLCHA 3HUXKEH-
HA B 1,16 pagsiB BmicTy PHIM-J
(20,8 = 0,33) nr/mn NOPIBHSAHO 3
NpPakTU4HO 340POBUMU 0cOBaMM
(24,2 = 0,90) nr/mn; p<0,05).
Lna naujenTis 2 rpynun 6yno xa-
pakTEPHUM BIpPOrigHE 3HMXEHHS
nokasdHuka B 1,11 pasiB (21,7 %
0,44) nr/mn nopiBHAHO 3 rPyMoto
NpPakTU4HO 340POBUX 0CI6 (24,2
+0,90) nr/mn. Y nauienTis 3 rpy-

Tabavus
PiBeHb npo3ananbHux LI,VITOKI/IH_iB Ta CDHI1-4 Yy Naui€eHTIiB AOCAIOKYBaHUX rpyn
3 MIiKpOCcaTypHi3MOM

. OcHoBHa rpyna MpakTUyHO
MokasHuk | OguHMLS BUMIPY Iroyna I pyna I rpyna 3p,orp))osi 0coBU
®HM-J nr/mn 20,8+0,33* 21,7+0,44* 33,7+0,4* 24,2+0,90
1J1-1 nr/mn 22,5+0,14* 29,7+0,33* 39,2+0,5* 26,0+0,71
11-2 nr/mn 10,06+0,11* 10,5+0,26* 16,4+0,4* 12,75+0,78
1J1-6 nr/mn 67,9+0,63* 53,5+0,52* 43,2+0,49 42 7%1,25
11-8 nr/mn 73,3+0,48* 78,8+0,54* 47,7+0,63* 50,22+0,97

lMpumitka:* — BiporiaHi BiAMIHHOCTI MOKa3HWKIB Y XBOPUX OCHOBHOI Ta KOHTpOoJsibHOI rpyr (P<0,05).
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MM 3HA4YEHHS MOoKa3HMKa BIipOri-
OHO MepeBullyBanM 3HAYEHHS
NPakTU4HO 340POBMUX 0CI6 (24,2
+ 0,90) nr/mn; p<0,05) B 1,4 pa-
3n Ta cTaHoBuan (33,7 =
0,4) nr/mn. Po3bixHOCTi nokas-
Huka PHM-J y cuposatui KpOoBI
MiX rpynamMm SOChigxXyBaHux na-
uieHTiB BiporigHi (p<0,05). Mak-
CUMabHEe 3HA4YeHHS MOoKa3HWMKa
BCTAHOBJIEHO Y MaLjieHTiB 3 rpynu
obcTexeHmx nauieHTiB (33,7 *
0,4) nr/mn, miHiManbHe 3Ha4YeH-
HA — y nauieHTie 1 rpynm (20,8 +
0,33) nr/mn; p<0,05).

Mpwv aHanizi BMiCTy npo3anasib-
HOro iHTepnerikiny (1J1)-1 3Ha4eH-
HS nokasHwka Manu Bapiabesb-
HUIN XapakTep 3aseXHOo Big, BMi-

v

CTY CBUHLIO Yy KpoBi. Tak, y na-
uieHTiB 1 rpyny 3Ha4eHHS NokKas-
HUKa cknamm 22,5 = 0,14 nr/mn,
wo B 1,15 pasu meHwe, HiX y
NMpakTUYHO 300pO0BKUX 0Cid (26,0
+ 0,71 nr/mn; p<0,05). Bwmict
IJ1-1 y naujeHTiB 2 rpynu Bipori-
OHO NEepeBULLYBAB 3HAYEHHS
NnpakTMYHO 300POBUX OCiO B 1,14
pa3u Ta cknae (29,7 £ 0,3) nr/mn
(p<0,05). Y naujeHTiB 3 rpynu
nokasHuk 1J1-1 maB HalbinbLue
3Ha4yeHHs i cTtaHoBuB (39,2 *
0,5) nr/mn, wo B 1,5 pasu nepe-
BULLYE MOKA3HWKM Tpynu npak-
TUYHO 3[0pPOBUX OCI6 (26,0 *
0,71) nr/mn. Po306ixXHOCTi Mix
rpynamMm naujieHTiB Ta KOHTPONEM
oynn pocToBipHMM (p<0,05).

Buxogsum 3 oTpMaHnx OaHux
IJ1-1 y nauieHTiB 3 MiHIManbHUM
BMICTOM CBUHLIIO Y KPOBI (3 rpy-
na) 3HavyeHHsi rnokasHuka 6ynu
MaKCUMasibHUMU (39,2 +
0,5) nr/Mmn 3 NOCTYyNnOBMM 3HU-
XEHHAM LbOro nokasHuka Ao
piBHa (22,5 = 0,14) nr/mn y na-
LIEHTIB 3 MaKCUMalbHUM BMi-
CTOM CBUHLULIO (1 rpyna).

Mpu ananisi BMIiCcTy npo3a-
nasabHOro UMTOKiHY IJ1-6 BCTaHO-
BNIEHO, WO Yy nauieHTiB 1 rpynm
3Ha4yeHHa nokasHuka (67,9 =
0,63) nr/mn BiporigHO nepeBu-
wysanu B 1,59 pasu Taki y npak-
TUYHO 3O0POBUX OCIO (42,7 *
1,25) nr/mn Ta ManuM HanBULL
piBHi (p<0,05). 3Ha4yeHHs Nnokas-

PucyHok 1

KopensuiiHa 3aneXHicTb MiXX piBHeM CBUHLIO Y KPOBi Ta cedi i BMicTom ®HIM-J
npu mikpocaTtypHiami (p<0.05)

2.4 .
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BcTaHOBJI@HO: MiX PIBHEM CBUHLIIO Yy KPOBI Ta
®HI-J crnocTepiraeTbCs HeratuBHWA KOPensLyivi-

HWVi 3B'30kK (r=-0,53; p<0,05);
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16 18 20 22 24

26 28 30 32 34 36 38 40
PiBeHb FNO

MiX piBHem cBuHUIO y ceyi Ta ®HI-J crioctepira-
ETbCS HEraTUBHWI KOPEJISILLIVIHWIA 3B 930K

(r=-0,49; p<0,05).

PucyHok 2

KopensiuiiiHa 3anexHicTb MiX piBHEM CBUHLIO Y KPOBIi Ta cedi i BMiCTOM iHTepnenkKiny-1
npu MmikpocaTtypHiami (p<0.05)
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PiBeHb IL-1

BcTaHOB/1€HO: MiX pPIBHEM CBUHLIKO Y KPOBI Ta
IJI-1 cnioctepiraeTbCsi HeratuBHUM KOPESSILIIHNY

3B'a30k (r=-0,67; p<0,05);

p<0,05).

16 18 20 22 24 26 28 30 32 34 36 38 40

PiseHb IL-1

MK piBHEM CBUHUIO y cedi 1a I/1-1 cnoctepiraets-
csl HeratuBHWV Kopensuivinni 3B'a3ok (r= -0,50;
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Huka IJ1-6 y 2 rpynu o6CcTexeHmnx
caranu (53,5 +0,52) nr/mn, wo B
1,25 pasn nepeBuLLyBanM Taki y
NPakTU4HO 340POBUX OCI6 (42,7
= 1,25) nr/mn; p<0,05). Y 3 rpy-
N 0OCTEXEHUX XBOPUX 3HAYEH-
HA nokasHuka IJ1-6 cknann (43,2
+ 0,49) nr/mn, WO He nepeBuLLy-
BaJ10 Taki y NPakTU4HO 340POBUX
oci6 (42,7 = 1,25) nr/mn. OTpu-
MaHi 3MiHu IJ1-6 3 MaKkCUManbHN-
MU PIBHAMM Yy NauieHTiB 1 rpynn
(8 MakcumanbHUM  BMICTOM
CBUHLIO Y KPOBi) MOXyTb OyTu
3YMOBJIEHVMMU YHaCTIO iHTepnen-
KiHy Yy PO3BUTKOBI 3ananeHHs,
dopmMyBaHHi IMyHHOT Bignosiai Ta
30aTHICTIO iHOYKYBaTU CUHTE3
6inkiB rocTpoi dasn.

v

AHani3yloun 3Ha4YeHHa npo3a-
nanbHOro UMTOKIHY IJ1-8, BusBmnmn
Taki 0cobnmMBOCTI. Y nauieHTiB
1 rpynu 3HA4YeHHS MNOKa3HMKa
cknanu (73,3 £ 0,48) nr/mn, wo B
1,45 pasu BuLLe Big, 3HAYEHb Y
npakTnyHo 300poBux ocib (50,22
+ 0,97) nr/mn, p<0,05). 3HayeH-
He 1J1-8 y nauieHTiB 2 rpynu (78,8
+ 0,54) nr/mn nepesuLLyE 3Ha-
YEHHS1 Yy MpPakTUYHO 300POBUX
oci6 (50,22 = 0,97) nr/mn B 1,56
pasu. Y nauieHTiB 3 rpynun piBeHb
IJ1-8 maB 3HayeHHa (47,7 =
0,63) nr/mn, wo B 1,05 pasu HXx-
ye Bif, 3HAYEHb Yy MPAKTUYHO 340-
poBux ocib (50,22 + 0,97) nr/mn.

[ns BcTaHOBNIEHHSA 0COONNBO-
CTeN 3MiH Npo3anajbHUX UUTO-

KVMHIB, LLLO CYNPOBOOXYIOTb Nepe-
Oir MikpocaTypHi3My Y NaLieHTIB,
NPOBeOEHO AOCHIOXEHHS Kope-
NAUIMHUX 3B'A3KIB MiXX PiBHAMU
iHTepneikinis 1,2,6,8 ta ®HM-J

PucyHok 3

KopensuiiHa 3aneXHicTb MiXX piBHEM CBUHLIO Y KPOBi Ta cedi i BMiCTOM iHTepieiKiHy-2

npu mikpocaTtypHiami (p<0.05).

IL-2, ceya pb r=0,4360,
p=0,00002
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PiBeHb IL-2

BcTaHOBJ/1I€HO: MiX PIBHEM CBUHLIO Y KPOBI Ta
IJ1-2 cnoctepiraetbCsi HeratuBHWUA KOPEASILIVIHWI

3B'a30k (r=-0,59; p<0,05);

p<0,05).

12 14 16 18 20 22
PiBeHb IL-2

MK piBHEM CBUHUIO y cevi T1a I/1-2 cnocTepiraetb-
Cs HeratuBHUK KopensauiviHnii 3B'930K (r= -0,44;

PucyHok 4

KopensuiiHa 3anexHicTb MiX piBHEM CBUHLIO Y KPOBi Ta cedi i BMiCTOM iHTepienkiHy-8

npu MmikpocatypHiami (p<0.05)

IL-8, pb r=0,5428,

0,381
0,36

p=0,00000006

IL-8, ceya pb r=0,4387, N
p=0,00002 i

—_ —_
D (o]
"

KOHUEHTpaLis CBMHLLIO Y KPOBI
S

—_
N

0,34
0,32
0,30
0,28
0,26
0,24
0,22
0,20
0,18
0,16
0,14
0,12
0,10

KOHUEeHTpaLisa CBMHLIO Y ceyi

30 40 50 60 70
PiBeHb IL-8

BcTtaHOBEHO: MK PIBHEM CBUHLIIO Yy KPOBIi Ta

80 90 100 30 40

50 60 70 80 90
PiBeHb IL-8

100

MK piBHEM CBUHLIO y ceyi Ta I/1-8 cnoctepiraets-

IJ1-8 cnocTtepiraeteCs npaMuii KOPEesyiviHuii ¢ npsaMuii  kopensyivinnii 38’930k (r=0,43;

3B'a30k (r= 0,54, p<0,05);

p<0,05).
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