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®ATAJNTbHI MHEBMOHII B rEMATOJIOINI: OCHOBHI ETIOJIOINIYHI
3BYAHUKN

bopucosa I.C.
I3 «[HinponeTpoBcbka MmeauyHa akagemis MO3 YkpaiHn»

B pabore onejesieHa 4acrota BO3HUKHOBEHMS U CIIEKTD OCHOBHUX MHPEKLUMOHHBIX BO3GYANTENEH (aTasibHUX THEBMO-
HI Y GOJIbHBIX C TSIKE/IbIMU HAPYLLEHUSIMU UMMYHUTETa Ha QQOHE OHKOreMaTo/IorMyYeckux 3ab0/1eBarHmi, KOTopkle po-
XO[WN JIEYEHNE B rEMATosIOMM4YecKoM LIEHTPE K3 «/JHernponeTpoBcKas ropoackas MHOrornpo@uibHas KImmHn4Yeckas 6o-
JsibHmya N@ 4 JOP» Ha rpotsxeHm 2005-2011 rr. YAe/IbHASA YacTb BO3HUKHOBEHUS ITHEBMOHMY B IPYIINE NCCIELYEMbIX
cocraBuna 19,94%. B CTPpyKType CMEPTHOCTU BOJIbHbIX Ha QPOHE OHKOrEMaTo/IOMMYECcKmux 3860/1€BaHMN yAE/IbHAS YacTb
6O/IbHBIX C THEBMOHMEN COCTaBnIa rnoydTn 50%. 1o pe3y/ibTatam MuUKpOOUOTIOrMYECKIX, CEPOSIOMNYECKUX 1 1aTO/I0r0a-
HATOMUYECKUX MCC/IEZOBaHMY 151 BO/IBHOrO C MHEBMOHUEY Ha QPOHE OHKOrEMaTO/IOMMYECKuX 3a00/1€BHMA BO3OYANTE N
[THEBMOHMN Obl/IN BbISB/IEHBI B 44,37% MCCIEL0BaHMA. [ PaMIO3NTUBHBIE MUKDOODIraHU3Mbl ONpegeneHsl B 25,38% wmcc-
JIELOBaHWY, rPaMHEraTuBHbIE - B 56,14% uccrneqoBarmi; B 8,95% UCCIEL0BaHMA [OKa3aHa rpMOKOBa 3TUO/IOMS THEB-

MOHUY M TTOPEXKEHNE LINTOMEraI0BUPYCoM. [TDUIHAKU BUPYCHOIO MOPaxeHuns erkux onpegenero 20,8%.
KroyeBble crioBa: MHEBMOHUS!, MHAEKLMOHHbIE BO3BYAMTENM, OHKOremaTorioriyeckme 3abonesaqus

Po3noBclog)keHiCTb NMHEBMOHIN, HE OUBNSAYUCH HA O0-
CArHEHHs cyyacHol MeanumHu (CTaHaapTU3oBaHi nigxoam
[0 [iarHOCTUKM 3aXBOPHOBAHHS, Cy4YacHi NPOTOKONW miky-
BaHHS, 3aCHOBaHi Ha MpuHUMNAax A0Ka30BOI MeauLUHW),
noctinHo nigsuwyetbca. 3a gaHnmn BOOSJ, B 40% Bu-
napkiB TPMBaniCTb XUTTHA NIOAEN Y CBIiTi 3MEHLLYETLCA 3a
paxyHOK iH(PEKLiIMHNX 3axBOpOBaHb, NPy LibOMY NMHEBMO-
HiS 3anmae YyeTBepTe Micue ceped NMPUYUH CMEPTHOCTI B
3aranbHi nonynauii [8, 10]. XBOpi 3 OHKOreMaTonorivyHu-
MU 3aXBOPIOBaHHAMW MatoTb Oinbll BUCOKUIA PU3NK PO3-
BUTKY MHEBMOHIi, YuM B cepegHbOMYy B nonynsuii, 3rigHo
3 piBHEM [0Ka30BOCTi |, y 3B'A3Ky i3 HasiBHiCTIO B6araTtbox
daktopie pusmky [10]. Big 20 go 50% xBOpux 3 OHKOre-
MaTOMNOrYHUMKN 3aXBOPIOBAHHAMW Ha Thi LUTOCTATUYHOrO
NiKyBaHHSA XBOPilOTb Ha NHeBMOHiIi. [pn uboMy, netans-
HICTb € JOCUTb BUCOKOIO | cTaHOBUTL 28% [4, 10].

CepiosHicTb AaHoi Nnpobrnemn B OHKOremaTorsiorii nosic-
HIOETBCS 3HAYHOK YaCTOTOK BUHWKHEHHS, MI3EPHICTIO KiHi-
YHUX MPOSIBIB, TSHKKMM Nepebirom, YacTMu yCKraaHeHHsI-
MW, Ta CTPIMKICTIO pO3BUTKY dhaTanbHUX icXoaiB MHEBMOHIl,
IO MOXeE po3rnagaTucs sk NPosiB LUTOCTaTUYHOI XBOpOOM
[1]. NMpobremHi NMTaHHs eTiONOrYHOro AiarHo3y Ta nikyBaH-
Hs1 MO3arocniTanbHOI i HO30KOMiarnbHOI MHEBMOHIT aKTUBHO
BMBYAIOTLCS | LUMPOKO BWCBITNEHI Y BITYM3HAHIA HayKOBIN
nitepatypi [2, 3, 7]. B Toi xe yac, BiacyTHi poboTu, Lo npu-
CBsiuYeHi Npobremi BU3Ha4YeHHs cnekTpy 30yaHukiB chatanb-
HMX MHEBMOHI XBOPUX 3 OHKOreMaTonori4YHVMMN 3aXBOPH-
BaHHAMW. Bci pekomeHfauii Ta KniHiYHi JOCRIOKEHHS, Lo
[OOCTYMHi | BUKOPUCTOBYIOTHCS B reMaTonorii Wo A0 Cynpo-
BigHOI Tepanii, B ToMy uucni i aHTubioTokoTepanis (ABT),

3acHOBaHi Ha MPKHaApPOOHOMY AOCBITI Ta NPOBEAEHI B 3apy-
BixHux kpaiHax [9, 10]. Came ToMmy, yBary AOCHIOHWKIB Npuy-
BepTae MUTaHHSA ETIONOoriYyHOI AjiarHOCTUKM Ta MikyBaHHA
MHEBMOHIT Y XBOpPUX Ha hOHi OHKOreMaTosiori4YHoi naTonorii,
LLIO MOB'sI3aHO B MEpLLY Yepry 3 BUCOKOK YacTOTO NeTarb-
HUX icxoaiB.

MeTta po6oTu: BM3HAUMTU YACTOTY BUHWKHEHHS Ta
CMEKTP OCHOBHMX iH(EKUIHMX 30yaHuMKIB haTanbHUX
NMHEBMOHIN Ha POHi OHKOreMaTosoriYHMX 3aXBOPIOBaHb.

Marepianu Ta MmeToam focnimKeHHs

Bcboro gocnigykeHo eTionorito dpatanbHUX MHEBMOHIN
151 XBOPOro 3 TSHKKUMWU MOPYLUEHHSAM iMYHITETY Ha (POHi
OHKOreMaTOorOoriYHNX 3aXBOPKOBaHb KPOBI, LLO NpoXoaunnu
nikyBaHHS Ha 6asi remaTonoriyHoro ueHTpy K3 «[Hinpo-
neTpoBcbka Micbka GaraTonpodinbHa KniHiYHa nikapHs
Ne 4 JOP» Ha npoTasi 2005-2011 pp. Bik xBopux cTaHo-
BMB Big 32 o 73 pokiB. Cepen aocnigxyBaHux - 53 XiHKM
i 98 4onosgikiB. [iarHO3 OHKOreMaTomnoriYHMX 3axBOpPIo-
BaHb OyB BepidhikoBaHWI 3rigHO 3aranbHONPUIRHATAM KIli-
HiYHMM Ta mMopdpornoriyHum kputepiam [1, 6, 10]. OdiarHos
NHEBMOHIT Gyno BepigikoBaHO 3rifHO Cy4acHWM Hayko-
BMM KpuTepiam Ta BignosigHo go Hakazy MOS Ykpainu
Ne128 Big 19.03.2007p. [5, 8]. QocnimkeHHA BKNoYano:
aHani3 apxiBHOro i KrniHiYHOro maTepiany AN OuiHKK Yac-
TOTW BUHWKHEHHS MHEBMOHIM Ha Pi3HMX eTanax nporpam-
HOro nikyBaHHA Ta MPOTOKOMM MNaTONoroaHaToOMiYHOro
pocnigkeHHs. [na BM3HAYeHHs1 €TioNoriyHMX 36yaHWKIB
NHEBMOHI npoBoannucs GakTepionoriyHi Ta ceponoriyHi
MeToau ineHTudikauii MikpoopraHiamiB, aHanidyBanvcs ma-

" LutyBanHs npu arectauii kagpis: Bopucoea I.C. ®amarnbHi MHE8MOHIi 8 2eMamornozii: OCHOBHI emionoaidHi 36yOHuUKu // [Tpobremu
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KpoaHaTOMiYHi AaHi MaTtonoroaHaTOMiYHUX OOCHimMKeHb [5,
8]. Matepianom ans igeHTudikauii 36yaHMKiB NTHEBMOHIT Oy-
NN: MOKPOTUHHS, LLO OTpUMaHe MEeTOAOM iHAYKLIT MOKpO-
TUHHS, pigMHa TpaxeobpoHXianbHOrO raBaXa, BEeHO3Ha
kpoB [5, 8, 10]. MikpobiornoriyHe AOCNiIKEHHA NPOBOANMIOCS
LUSIIXOM BUBYEHHSI HATUBHWMX MasKiB i3 BU3HA4YEHHAM OCHO-
BHUX MopdornoriyHmx TuniB. MpoBeaeHHs sKicHOro Mikpobi-
OrOriYHOro AOCHIMKEHHS NPOBOAMMM NOETaNHO Ha LWiNbHUX
JicdbepeHuianbHO-NMOXUBHUX  cepepoBsuax:  bnaypoka,
XCA, EHAO, Cabypo, KpoBsiHWI Ta LUOKONagHWi arapwu.
BuaineHHsa aHaepobis npoBoaunun Ha 36arayeHoMy KpoBsi-
HoMy arapi +0,5 TBiH-80, B yMOBax aHaepoOHOro KynbTUBY-
BaHHSA B aHaepocTarTi. CTyniHb 06CIMEHIHHSA BUXiOHOrO Ma-
Tepiany BU3Ha4aBCs MigpaxyHKOM KinbKocTi konoHin (KYO),
AKi BUPOCNN 3 ypaxyBaHHAM CTYMeHI0 po3BedeHHs Ta obcs-
ry 3acigHoi gosu. MokasHukn 104 - 105 ouiHtoBanu sik cepe-
JHil cTyniHb MikpoBHOro obciMeHiHHs1, noHag, 105 - sik B1Co-
k. CtatmctnyHa obpobka OTpuMaHux pesynbTaTiB BUKO-
HaHa 3a JOMOMOrol CTaHAapTHOro nakeTy yHkuin “MS
Exel”.

Pe3ynbTtaTti Ta ix 06rosopeHHs

3a nepiog 2005-2011 pp. B reMaTonoriYHOMY LEHTPI
K3 «[HinponeTpoBcbka Micbka GaraTtonpodinbHa KniHiv-
Ha nikapHa Ne 4 [IOP» Gyno rocnitanisoBaHo Ta nponi-
KoBaHoO BinbLue Hxx 10 TMCAY XBOPUX i3 OHKOreMaTororiy-
HMMK 3axBOPIOBaHHAMM. Posnogin 3a pokamu rocnitani-

30BaHUX XBOPMX Ta XBOPUX HA MHEBMOHIO, B TOMY Yucni
daTanbHy, HaBegeHo B Tabnuui 1.

B 2005 p. i3 1337 rocnitanizoBaHux 294 (21,9%) xBo-
pux nepeHecnn nHeBMOHiO. [Momepno 20 xBopux Ha
NHEBMOHItO, WO cTaHoBuno 35,7% Big BCIX NOMepnux Ta
6,8% Big BCiX XBOpMX Ha nHeBMOHit0. B 2006 p. i3 1330
rocniTanizosaHunx 318 (23,9%) xBopux nNepeHecnu nHes-
MOHito. NMomepno 23 xBOpMX Ha MHEBMOHIlO, WO CTaHo-
Buno 40,0% Big Bcix nomepnux ta 7,2% Big BCiX XBOPUX
Ha nHeBMoHito. B 2007 p. i3 1383 rocnitanizoBaHux 271
(19,6%) xBOpuX nepeHecnu nHeBMOHit0. Momepno 19
XBOPUX Ha MHEBMOHIt0, Wo cTtaHoBuno 34,5% Big BCiX
nomepnux Tta 7,0% Big BCiX XBOpMX Ha MHEBMOHI0. B
2008 p. i3 1441 rocnitanisoBaHux 268 (18,6%) xBopux
nepeHecnu NHeBMOHiIto. [Nomepno 17 xBopux Ha MHEBMO-
Hito, Wo ctaHoBurno 13,0% Big Bcix nomepnux ta 2,6%
BiJ BCiIX XBOpMX Ha nHeBMOHil0. B 2009 p. 3
1457rocnitTanizoBaHnx 298 (20,5%) xBOpWX nepeHecnu
NMHEBMOHit0. MNomepno 22 xBopux Ha NMHEBMOHIlO, WO CTa-
HoBwuno 40,7% Bia BCix nomepnux Ta 7,4% Big BCiX XBO-
pux Ha nHeBMOHIt0. B 2010 Ta 2011 pp. rocnitanisoBaHo
1650 i 1620 xBopux, xBopinu Ha nHeBMoHito 301 (18,2%)
i 267 (16,5%) xBopwux BignosigHo. [lomepno 24 Tta 26
XBOpPUX Ha MHEBMOHIt0, WO cTaHoBuro 44,4% Tta 63,4%
Big BCix nomepnux Ta 8,0% i 9,7% Big XBOPUX HA MHEB-
MOHito, BignoBigHo.

Tabnuuys 1.

Po3rodin xeopux 3 OHKO2eEMamoso2iYHUMU 3aX80PH8aHHAMU ma MHe8MOHISMU 2emamorsioeidHoeo yeHmpy K3 «/JHinponemposcbka

micbka 6bazamonpogpinbHakniHiyHa nikapHs Ne 4» [JOP» 3a pokamu

[ocnitanisoBaHo Momepnu XBOpUX Ha NHEBMOHII0 XBOpMX Ha NHEBMOHIlO, LLIO MOMEepn1
Pik KinbkicTb Kinbkictb % KinbkicTb % KinbkicTb W&Z;ﬂ_l;g' % ﬁfeﬁﬂ%p:i':é%
2005 1337 56 4,19 294 21,9 20 35,7 6,8
2006 1330 57 4,28 318 23,9 23 40,3 7,2
2007 1383 55 3,98 271 19,6 19 34,5 7,0
2008 1441 54 3,75 268 18,6 17 13,0 2,6
2009 1457 54 3,70 298 20,5 22 40,7 7.4
2010 1650 54 3,27 301 18,2 24 44,4 8,0
2011 1620 41 2,53 267 16,5 26 63,4 9,7
Bcboro 10218 371 3,34 2017 19,94 151 40,7 7,49

Omxe, 3a nepiog 2005-2011 pp. nMTOMa Bara BUHUK-
HEHHS1 MHEBMOHIi Y XBOpUX Ha (POHi OHKOreMaTonorivyHoi
narornorii ctaHoBuna 19,94%. lNoka3HWK CMEepTHOCTI Bif
NHEBMOHIT cknaB 7,49%. Npu LbOMy, B CTPYKTYpi CMepT-
HOCTi XBOpUX Ha (QOHi OHKOreMaTosioriYHoi naTonorii
XBOpi 3 MHEBMOHi€to cTaHoBunu 40,7%.

Posnogin xsopux rpyny AOCAIDKEHHS 3a HO30J10riy-
HMUMK cbopMamMKn OHKOremMaTororiyHoi natornorii 6yB Ha-
cTtynHuin: y 54 (36%) xBopux dpatanbHi MHEBMOHIT BUHK-
Kanu Ha doHi roctporo mienobnacHoro nenkosy; y 23
(16%) xBopux — Ha ¢oHi rocTporo nimdgobnacHoro new-
ko3y; y 38 (25%) xBopux — Ha (POHi XPOHiYHOro niMmao-
neiko3y; y 12 (5%) xBopux — Ha pOHi XPOHIYHOro Miero-
nernko3y; iHWi 3axBOploBaHHA (MHOXMHHA Mienoma, uu-
TOMEHIYHUIA CUHAPOM, arpaHyrnouuTo3, Mienoaucnnacrtu-
YHU CMHAPOM) cknaganu 18%.

B rpyni gocnimxeHHs, y 77 XxBopux Ha OHi rocTpmx
nerikosiB paTanbHi NHEBMOHII BUHUKanu B |- cTagii 3a-
XBOPIOBaHHS 3a YMOB BWHUKHEHHSA HenTponeHii. Cepen
XBOPUX Ha XPOHIYHi OHKOreMaTomoriyHi 3axBOPHOBAHHSA
cdaTtanbHi NHEBMOHIT BUHUKaNN: y 25 XBOPWX - B TepMiHa-
NbHUX CTafifx 3axBOPKOBaHHS, Y 14 xBOpux - Npu HEMO-
XNMBOCTI JOCArTM pemicii Ha oHi HelTponeHii. BuHuk-
HEHHIO MHEBMOHIi B rpyni gocnigxeHHa y 114 xBopux ne-
penyBanu iHEKLiNHI ycknaaHeHHs: pebpurnbHa HelTpo-
neHist - 77 XBOpUWX, NPOSIBU FOCTPOI BipyCcHOI iHdekuUii - 8

4

XBOPUX, KMiHIYHI 03HAKN BaXXKUX KaHOiAO3HMX CTOMAaTUTIB
Ta/abo riHriiTiB Manu 19 xBopux, 6 xsopux manu JIOP-
naTtonorito (ToH3uniTM abo cuHyciTh), y 4 XBOpUX MHEB-
MOHii nepegyBaB GPOHXIT.

Omxe, cdaTanbHi MHEBMOHIT Y XBOPMX Ha OOHi OHKO-
reMaTorioriyHux 3axesoptoBaHb B 75,5% BUHUKaNM Ha
hOoHi iHGeKUiHUX ycKnagHeHb, YacTiwe Ha ¢oHi debpi-
NbHOI HelTponeHii. Takum 4YnHOM, chbebpunbHa HenTpo-
neHis Ta iHWi iHPeKUinHi ycknagHEHHA MOXYTb BBaXaTu-
csl (hakTopamu pu3nKy BUHUKHEHHS1 dbaTarnbHUX MHEBMO-
Hil Ha (POHi OHKOremMaTomnoriYHNMX 3aXBOPHOBAHb.

Bci nomepni xBOpi Ha MHEBMOHIIO rpynu AOCTIMKEHHSA
BiQNOBIAHO OO0 KPUTEpIiB TSHKKOCTI MHEBMOHIi Manu Bax-
Knii nepebir 3axsoptoBaHHA [5, 10]. Tak, 3a gaHUMK aHa-
nizy nepebiry MHEBMOHIA rpynu JocrnimxkeHHa y 119
(78,8%) xBopux BUSBMEHO ABOGIYHY nokanisadito nHeBs-
MOHiIi; nnesBput - y 97 (64,2%) xBopux, 3 HUX - y 73
(48,5%) xBOpUX - ABOXCTOPOHHIN nNnespuT; abcuec - y 15
(9,9%) xBopux; kpoBoxapkaHHsi - y 9 (5,9%) xsopux; OH -
y BCiX XBOPUX JOCIOKyBaHOI rpynu.

XBopi rpynv AOCAIAXKEHHS TAKOX Manu iHWi dakTopw,
O BNAMBANM Ha TSXKKICTb nepebiry NHEBMOHIi - BiK cTa-
pwe 3a 60 pokiB Ta HasiBHICTb CynyTHbOI maTonorii. B
rpyni JOCNigKEHHs YacTka XBopux cTaplue 60 pokiB cTa-
HoBuna 64,9% (98 xsopwux), monodwe 3a 60 pokiB —
35,1% (53 xBopux). KinbkicTbe gocnigxyBaHux, WO XBOpi-



HEOﬁAeMK €KOAOTii Ta MCECAHIIHHH

N1 Ha NHEeBMOHiIto 6e3 CynyTHiX 3axBOpOBaHb cknagano 9
(5,9%) xBopux; 29 (19,2%) xBopux manu 1 cynyTHe 3a-
XBOPIOBaHHS; 54 (35,8%) XBOpUX - 2 CYMyTHiX 3axBOpHo-
BaHHSA; 55 (36,4%) xBopuX - 3 CynyTHiX 3aXBOPHOBAHHS i
Ginbwe. Mepebir NHEBMOHIT XBOPMX rpynu AOCHiIOXKEHHS
HanvacTilwe obTsXyBanu: renatuT i aHemis; y XBopux Bi-
KOM cTaplmx 3a 60 pokiB — iLemMiyHa xBopoba cepus 3
NOpYLLEHHSIMW CEPLIEBOrO pUTMY Ta/abo XpoHiYHOM cep-
LieBOK HefoCTaTHICTIO. Y xBopux 3 2 Ta 3 CcynyTHiMU 3a-

XBOPIOBaHHAMU 3yCTpiYanmMCb XPOHiYHI 3aXBOPIOBAHHA
LUMYHKOBO-KMLLIKOBOIO TPaKTY i HUPOK.

Pesynbtatn igeHTudpikauii eTionorivHux 306ygHuUKIB
daTanbHNX NHEBMOHIN XBOPUX Ha OOHI OHKOremaTonori-
YHMX 3aXBOPHOBaHb LIO NPOXOAunu MiKkyBaHHs Ha 6asi
remaTonoriyHoro ueHTpy K3 «[HinponeTpoBCcbka Micbka
HaraTtonpodineHa kniHivHa nikapHs Ne 4 NOP» 3a nepioa
2005-2011 pp. npeacTaBneHi B Tabnuui 2.

Tabnuys 2.
Pesynbmamu 6akmepionoaiyHux ma ceposoaidHux 00CniOXeHb X80pUX Ha MHEBMOHII0 Ha (hOHi OHKO2eMamono2iYHUX 3aX80piOgaHb
KinbkicTb
MokasHuku
n %
XBOpMX HA NHEBMOHIi Ha POHI OHKOreMaToMNOoriYHNX 3aXBOPIOBaHb 151 100

lneHTnikoBaHWIN eTioONOriYHWIM 36yAHUK MHEBMOHIT 3@ XUTTS 67 44,37

I'p - GakTepianbHi naToreHu 38 56,72

'p + GakTepianbHi naToreHn 17 25,38

|aeHTndiKkoBaHO rpnbKOBI NATOreHm 6 8,95

laeHTndikoBaHo ypaxeHHs LIMB 6 8,95

3a pesynbTatamy H6akTepionoriyHnx Ta CeponoriYHnX
JocrigkeHb eTionorivHux 30yaHuKiB daTanbHUX MHEB-
MOHiA Ha (POHI OHKOremaTonoriyHux 3axeBopitoBaHb 151
XBOPOrO rpynu OOCIiAXKEHHS, eTioNnorivHi 36ygHUKK MHe-
BMOHIT Oynn Bu3Ha4deHi y 67 xBopux, wWwo cknano 44,37%
pocnigxeHux. pamMno3vMTUBHI MiKpoopraHiamu B rpyni
pocnigkeHHst 6ynu BuaHaveHi y 17 xBopux, WO CTaHOBU-
no 25,38%, rpamHeraTuBHi - y 38 XBopux, O CTaHOBWIO
56,72%; y 6 xBOpWX AOBEAEHO rpnbKoBY eTionorito nHe-
BMOHIi, wWo crtaHoBuno 8,95%, y 6 xBopux OOBeAEHO
YPaXEHHA LUMTOMEranoBipycom, Lo cTaHoBuno 8,95%.
Mpu upbomy, acoujauii 36ygHUKIB Oynn Bu3HaAYeHi y 43
XBOPUX, WO cknano B 64,18%. Cepen rpamMHeratMBHUX
MIiKpOOpraHiamiB 4acTille BM3Ha4Yann HegepMeHTYHoui
bakTepii - Pseudomonas aeroginosa, E. Coli, Entero-
bacter spp., Proteus spp. Ta HeBu3HaueHi [p — HPB. Ce-
pen rpaMno3nTMBHUX MIKpOOpraHi3amiB yacTille BU3Hava-
nn Streptococcus pneumoniae. Cepen acouiauin 36ya-
HUKIB YacTile 3ycTpiyanncb rpamHeraTMBHI MiKpoopraHi-
3mu 3 rpubamun pogy Candida spp. ETionoriyHMmM YnHHK-
KOM chbaTanbHUX NHEBMOHIA MiKO3HOI eTionorii 6ynu rpu-
6u popy Aspergillus spp. He BM3HayeHO eTionorivyHMM
36yaoHMK NHEBMOHIT y 15 xBopux, Wo crtaHosuno 20,8%,
ane 3a JaHWMK MPOTOKONIB NaToNoroaHaToMiYHOro po3-
TUHY Yy HUX Bynu BM3HaAYeHi MakpoaHaTOMIYHi O3HaKM Bi-
PYCHOrO ypaKeHHS fereHsb.

BWUCHOBKM:

1. 3a nepiog 2005-2011 pp. nMTOoMa Bara BUHUKHEHHSA
MHEBMOHIT y XBOpPUX B remartonioriyHoMy LeHTpi K3
«[HinponeTpoBcbka Micbka ©OaraTtonpodinbHa KniHiYHa
nikapHa Ne 4 [OOP» crtaHoBuna 19,94%. B cTpykTypi
CMepPTHOCTI XBOPUX Ha (POHi OHKOreMaTOosoriYHMUX 3axBO-
ploBaHb XBOPi 3 MHEBMOHIEIO CTaHOBWUNW Mavixe 50%.

2. MNepebir daTanbHUX NHEBMOHIN Y XBOPUX Ha (POHI
OHKOreMaToOmNoriYHUX 3axBOPIOBaHb XapaKTepn3yBaBCs
TSHXKKMM nepebirom. dakTopamu, Wwo obTshkyBanu nepeoir
NMHEBMOHIT Oynu: 3aauwka, OBOOIYHE YpaXXEHHS NereHb,
nnesBpuT ofdHO- abo [OBOXCTOPOHHIN, abcuec, LwBuake
nporpecyBaHHs 3axBoptoBaHHs Ha doHi ABT, Bik xBopux
3a 60 pokiB Ta HasABHICTb CYNYTHIX 3aXBOPIOBaHb. TSDKKUIA
nepebir 3axBoptoBaHHsi, hebpinbHa HENTPONeHis Ta iHLWi
iHcpekUiT BEpXHIX AnXanbHUX LUNASXIB MOXYTb BBaXWTUCS
drakTopamm pu3nKy po3BUTKY haTanbHUX MHEBMOHIM.

3. 3a pesynbTaTamm MiKpOOBIONOriYHNX, CEPONOriYHNX
Ta naTtonoroaHaTtoMiyHMX JocrigpkeHb 151 xBoporo 3
MHEBMOHIt0O Ha (POHi OHKOreMaToSoriYHNX 3axBOPHOBaHb

3a nepiog 2005-2011 pp. eTionoriyHi 36yaHMKNM 3axXBOpHO-
BaHHA Oyno Bu3HadeHo B 44,37% pocnigxeHb. "pamno-
3UTUBHI MiKpoopraHiaMy Bu3HayeHi B 25,38% pocni-
[KeHb, rpamHeraTuBHi - B 56,14% pocnigxeHb; B 8,95%
[ocrigxkeHb goBeaeHo rpnbkoBy eTionoriko MHEBMOHII Ta
ypaxeHHs umTomeranosipycom. O3Haku BipycHoro ypa-
XKEHHSs1 fnereHb 3a 4aHMMK NPOTOKOSIB NaTosioroaHaToMi-
YHOro pO3TUHY BM3Ha4eHi B 20,8%.

4. 3a JaHUMK NO3MTUBHUX pe3ynbTaTiB Mikpobionori-
YHMX OOCMIgKEHb MOKPOTUMHHA Ta pianHM GpoHxoanbBe-
ONAAPHOrO NaBaxa BU3HAYEHO, L0 Han4acTiluumu eTiono-
riYHMMK 30yaHMKammn dpaTanbHUX MHEBMOHIN Y XBOPUX Ha
¢OHi OHKOremaTornoriyHMx 3axBoproBaHb Oynu npepncra-
BHUKMU HO30KOMiarnbHUX iHdbeKLin: Pseudomonas
aeroginosa, E. Coli, Enterobacter spp., Proteus spp. Ta
HeBu3HayeHi p— HOB. Acouiauii 36yaHWKIB BU3HAYEHO B
64,18% Bunaakis.
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Enaglish version: FATAL PNEUMONIAS IN HEMATOLOGY: MAIN
ETIOLOGIC CAUSATIVE AGENTS™

Borysova 1.S.
SE «Dnipropetrovsk medical academy of Health Ministry of Ukraine»,

In the work incidence of pneumonia development and spectrum of the main infectious causative agents of fatal pneu-
monias were defined in patients with severe disorders of immunity against a background of oncologic-hematologic blood
diseases, who have undergone treatment in hematology center of CE «Dnipropetrovsk city multi-type clinical hospital N
4» over the period from 2005 to 2011. Bulky weight of pneumonia development in the patients under study was
19,94%. In the structure of mortality of patients against oncologic-hematologic blood diseases patients with pneumonia
amounted almost 50%. By the results of microbiologic, serologic and post-mortem investigations of 151 patients with
pneumonia against the background of oncologic-hematologic diseases, etiologic causative agents of the disease were
defined in 44,37% of investigations. Gram-positive microorganisms are defined in 25,38% of investigations, gram-
negative - in 56,14% of investigations; in 8,95% of investigations mycotic etiology of pneumonia and affection with cy-

tomegalovirus was proved. Signs of viral affection of the lungs were defined in 20,8%.
Key words: Pneumonia, Infectious causative agents, Oncologic-hematologic diseases

Despite the achievements of modern medicine (stan-
dardized approaches to diagnostics of the disease, mod-
ern treatment protocols, based on the principles of evi-
dence-based medicine) prevalence of pneumonias con-
stantly increases. By the WHO data, in 40% of cases life
span of people in the world decreases at the expense of
infectious diseases, therewith pneumonia occupies the
fourth place among the causes of mortality in general
population [8, 10]. Patients with oncologic-hematologic
diseases are at a higher risk of pneumonia development,
than on average in population according to the level of
evidential agreement |, due to a lot of risk factors [10].
From 20 to 50% of patients with oncologic-hematologic
diseases against a background of cytostatic treatment
are ill with pneumonia. Herein lethality is high enough
and makes up 28% [4, 10].

Gravity of this problem in oncologic hematology is ex-
plained by a significant prevalence of development,
scanty number of clinical manifestations, severe course,
frequent complications and impetuosity of development
of fatal outcomes of pneumonias; this may be considered
as manifestation of cytostatic disease [1]. Problem ques-
tions of diagnosis and treatment of extra-hospital and
nosocomial pneumonia are being studied actively and
being elucidated in domestic science literature [2, 3, 7].
At the same time the works, devoted to the problem of
defining spectrum of causative agents of fatal pneumo-
nias in patients with oncologic-hematologic diseases are
absent. All recommendations and clinical investigations,
which are available and are being used in hematology as
for accompanying therapy, ABT including, are based on
international experience and have been carried out in
foreign countries [9, 10]. That is precisely why investiga-
tors pay attention to the problems of etiologic diagnostics
and treatment of pneumonia against background of on-
cologic-hematologic pathology; this is primarily linked
with a high incidence of lethal outcomes in patients.

Aim of the work: to define incidence of development
and spectrum of the main infectious causative agents of
fatal pneumonias against the background of oncologic-
hematologic diseases.

Materials and methods

Altogether etiology of fatal pneumonias was investi-
gated in 151 patients with severe disorders of immunity
against a background of oncologic-hematologic blood
diseases who have undergone treatment in hematology
center of CE «Dnipropetrovsk city multi-type clinical hos-
pital Ne 4» over the period from 2005 to 2011. Patients’
age ranged from 32 to 73 years. There were 53 female
and 98 male patients. Diagnosis of oncologic-
hematologic diseases was verified in accordance with
generally accepted clinical and morphologic criteria [1, 6,
10]. Diagnosis of pneumonia was verified in accordance
with up-to-date scientific criteria and in accordance with
the Order of HM of Ukraine Ne128 from 19.03.2007. [5,
8]. The investigation included: analysis of archive and
clinical material for the assessment of incidence of
pneumonia development at different stages of scheduled
treatment and protocols of post-mortem study. For defin-
ing etiologic causative agents of pneumonia, bacterio-
logic and serologic methods of microorganisms identifica-
tion were used, macro-anatomy and post-mortem data
were analyzed [5, 8]. Material for identification of etiologic
causative agents of pneumonia was: sputum, obtained by
method of sputum induction, fluid from trachea-bronchial
lavage, venous blood [5, 8, 10]. Microbiologic investiga-
tion was performed by means of studying native smears
with defining basic morphologic types. Carrying out of
qualitative microbiologic investigation was done stage-by-
stage on the thick differential-nutritional mediums. Isola-
tion of anaerobes was carried out on the enriched blood
agar +0,5 twin-80, under conditions of anaerobic cultivat-
ing in the anaerostat. Stage of dissemination of outgoing
material was defined by calculating the number of colo-
nies, which had grown, taking into account potency and
amount of the dose inoculated. Indices 10 - 10° were as-
sessed as a mean stage of microbial contamination, that
of over 10° — as high. Statistic processing of the results
obtained was made by means of the standard package of
“MS Exel” functions.

" To cite this English version: Borysova I.S. Fatal pneumonias in hematology: main etiologic causative agents / / Problemy ekologii

ta medytsyny. - 2013. - Vol 17, Ne 5-6. - P. 6 -8.
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Results

Over the period from 2005 to 2011 more than 10 thou-
sand patients with oncologic-hematologic diseases were
hospitalized and treated in hematologic center of CE «Dni-
propetrovsk city multi-type clinical hospital Ne 4». Distribution
by the years of the hospitalized patients with pneumonia,
including fatal is presented in the Table 1. In 2005 year of
1337 hospitalized patients 294 (21,9%) suffered pneumonia.
20 patients with pneumonia have died, this made up 35,7%
of all died patients and 6,8% of all patients with pneumonia.
In 2006 of 1330 hospitalized patients 318 (23,9%) suffered
pneumonia. 23 patients with pneumonia have died, this
made up 40,0% of all died and 7,2% of all patients with
pneumonia. In 2007 year of 1383 patients 271 (19,6%) suf-

fered pneumonia. 19 patients with pneumonia have died,
this made up 34,5% of all died and 7,0% of all patients with
pneumonia. In 2008 of 1441 hospitalized patients 268
(18,6%) suffered pneumonia. 17 patients with pneumonia
have died, this made up 13,0% of all died and 2,6% of all
patients with pneumonia. In 2009 of 1457 hospitalized pa-
tients 298 (20,5%) suffered pneumonia. 22 patients with
pneumonia have died, this made up 40,7% of all died and
7,4% of all patients with pneumonia. In 2010 and 2011 there
were hospitalized 1650 and 1620 patients, 301 (18,2%) and
267 (16,5%) correspondingly had pneumonia. 24 and 26
patients with pneumonia have died, this made up 44,4% and
63,4% of all died and and 8,0% and 9,7% of all patients with
pneumonia, correspondingly.

Table 1.

Distribution of patients of hematologic center MI «Dnipropetrovsk multi-profile clinical hospital Ne 4» DRC» with oncologic-hematologic

diseases and pneumonias by the years

Hospitalized Died Pneumonia patients Pneumonia patients, died
Year Number Number % Number % ngrnb % of died % ofppartlizlégonla
2005 1337 56 4,19 294 21,9 20 35,7 6,8
2006 1330 57 4,28 318 23,9 23 40,3 7,2
2007 1383 55 3,98 271 19,6 19 34,5 7,0
2008 1441 54 3,75 268 18,6 17 13,0 2,6
2009 1457 54 3,70 298 20,5 22 40,7 7,4
2010 1650 54 3,27 301 18,2 24 44.4 8,0
2011 1620 41 2,53 267 16,5 26 63,4 9,7
Total 10218 371 3,34 2017 19,94 151 40,7 7,49

Thus, over the period from 2005 to 2011 a bulky
weight of development of pneumonia against a back-
ground of oncologic-hematologic pathology was 19,94%.
Pneumonia mortality rate was 7,49%. Therewith, in the
structure of mortality against oncologic-hematologic pa-
thology, patients with pneumonia amounted 40,7%.

Distribution of patients of the group under study ac-
cording to nosologic forms of oncologic-hematologic pa-
thology was as follows: in 54 (36%) of patients fatal
pneumonias developed against acute myeloblast leuco-
sis; in 23 (16%) of patients — against acute lymphoblast
leucosis; in 38 (25%) of patients — against chronic lym-
pho-leucosis; in 12 (5%) of patients — against chronic
myeloleucosis; other diseases (multiple myeloma, cyto-
penia syndrome, agranulocytosis, myelodysplasia syn-
drome) made up 18%.

In the group under study in 77 patients fatal pneumo-
nia developed at I-st stage of the disease against acute
leucosis under conditions of neutropenia development.
Among the patients with chronic oncologic-hematologic
diseases fatal pneumonias developed as follows: in 25
patients — at terminal stages of the disease, in 14 pa-
tients — where impossible to achieve remission against
neutropenia. Development of pneumonia in the group
under study was preceded by infectious complications in
114 patients: febrile neutropenia - 77 patients, manifesta-
tions of acute viral infection - 8 patients, clinical signs of
severe candidiasis stomatitis and/or gingivitis - 19 pa-
tients, 6 patients had ENT-pathology (tonsillitis or sinusi-
tis), in 4 patients pneumonia was preceded by bronchitis.

Thus, fatal pneumonias against oncologic-
hematologic in 75,5% of patients developed against in-
fectious complications, more often against febrile neutro-

penia. Like this, febrile neutropenia and other infectious
complications may be considered as risk factors of de-
velopment of fatal pneumonias against oncologic-
hematologic diseases.

All died patients with pneumonia of the group under
study had severe course of disease according to the cri-
teria of pneumonia severity [5, 10]. So, by the data of
analysis of pneumonia course in the group under study,
119 (78,8%) of patients had bilateral localization of
pneumonia; 97 (64,2%) of patients had pleurisy, in 73
(48,5%) of patients — bilateral pleurisy; abscess - in 15
(9,9%) of patients; hemoptysis - in 9 (5,9%) of patients;
respiratory insufficiency — in all patients of the group un-
der study. Patients of the group under study had other
factors, which influenced severity of pneumonia course:
age over 60 years and presence of co-morbidity. In this
group percentage of patients aged over 60 years was
64,9% (98 patients), under 60 years — 35,1% (53 pa-
tients). Number of patients with pneumonia without co-
morbidity was 9 (5,9%) patients; 29 (19,2%) patients had
1 co-morbidity; 54 (35,8%) patients - 2 co-morbidities; 55
(36,4%) patients - 3 co-morbidities and more. Pneumonia
course in this group the most often was aggravated by
hepatitis and anemia; in patients aged over 60 years —
ischemic heart disease with disorders of heart rhythm
and/or chronic heart failure. In patients with 2 and 3 co-
morbidities chronic diseases of alimentary tract and kid-
neys occurred.

Results of identification of etiologic causative agents
of fatal pneumonias against oncologic-hematologic dis-
eases, treated at hematologic center of CE «Dnipropet-
rovsk city multi-type clinical hospital Ne 4» over the period
from 2005 to 2011 are presented in the Table 2.
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Table 2
Results of bacteriologic and serologic investigations of patients with pneumonia against oncologic-hematologic diseases
- Number
Findings = %

Patients with pneumonia against oncologic-hematologic diseases 151 100

Identified etiologic causative agent of pneumonia at life 67 44,37

I'p — bacterial pathogens 38 56,72

I'p + bacterial pathogens 17 25,38

Identified fungal pathogens 6 8,95

Identified lesion of CMV 6 8,95

By the results of bacteriologic and serologic investiga-
tions of etiologic causative agents of fatal pneumonias
against oncologic-hematologic diseases in 151 patients,
etiologic causative agents of pneumonia were defined in
67 patients, this made up 44,37% of patients under
study. Gram-positive microorganisms in these patients
were defined in 17 persons, this made up 25,38%, gram-
negative - in 38 persons, this made up 56,72%; in 6 pa-
tients mycotic etiology of pneumonia was proved, this
made up 8,95%, in 6 patients cytomegaloviral lesion was
proved, this made up 8,95%. Herewith, associations of
causative agents were defined in 43 patients, this made
up 64,18%. Non-fermenting bacteria (NFB) - Pseudomo-
nas aeroginosa, E. Coli, Enterobacter spp., Proteus spp.
and undetermined Gr - NFB were revealed the most of-
ten among gram-negative microorganisms.
Streptococcus pneumoniae was revealed the most often
among gram-positive microorganisms. Among associa-
tions of causative agents the most often gram-negative
microorganisms with fungi of Candida spp. occurred.
Fungi of Aspergillus spp species were etiologic causative
agents of fatal pneumonias of mycaotic etiology. In 15 pa-
tients (20,8%) etiologic causative agents of pneumonia
were not defined, but by the data of postmortem dissec-
tion protocols macro-anatomic signs of viral damage of
the lungs were defined.

Conclusions:

1. Over the period from 2005 to 2011 a bulky weight
of development of pneumonia in patients of hematologic
center of CE «Dnipropetrovsk city multi-type clinical hos-
pital Ne 4» amounted 19,94%. In the structure of mortality
rate against oncologic-hematologic diseases patients
with pneumonia amounted almost 50%.

2. Course of fatal pneumonias in patients against on-
cologic-hematologic diseases is characterized by a se-
vere course. Factors, aggravating pneumonia were:
breathlessness, bilateral lesion of the lungs, pleurisy,
both unilateral and bilateral, abscess, rapid progressing
of the disease against ABT, patients’ age over 60 and
presence of co-morbidities. Severe course of the dis-
ease, febrile neutropenia and other infections of the up-
per respiratory airways may be considered as risk factors
of fatal pneumonias development.

3. By the results of microbiologic, serologic and post-
mortem studies of 151 pneumonia patients against the
background oncologic-hematologic diseases over the pe-
riod from 2005 to 2011, etiologic causative agents of the

disease were defined in 44,37% of studies. Gram-
positive microorganisms were defined in 25,38% of stud-
ies, gram-negative - in 56,14% ones; in 8,95% of studies
mycotic etiology of pneumonia and affection with cy-
tomegalovirus was proved. Signs of viral affection of the
lungs by the data of post-mortem protocols dissection
were defined in 20,8%.

4. By the data of the positive results of microbiologic
investigation of sputum and that of fluid from bronchial-
alveolar lavage, it was defined that representatives of
such  nosocomial infections as: Pseudomonas
aeroginosa, E. Coli, Enterobacter spp., Proteus spp. and
undefinedta Gr— NFB are the most frequent etiologic
causative agents of fatal pneumonias against oncologic-
hematologic diseases. Associations of causative agents
were defined in 64,18% of cases.
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YAOCKOHAJIEHHA AIATHOCTUKWN XPOHIYHUX ®OPM IHOEKUII,
3YMOBJIEHOI BIPYCOM EMNLWUTEUHA-BAPP”

bogHap B.A.
BOH3Y «YkpaiHCbka MeanyHa ctomaTonoridyHa akagemis», m. MNMontasa

B cratbe rpoaHa/m3npoBaHbl OTAANIEHHBIE MOC/IEACTBUS UHPEKLMOHHOIO MOHOHYK€03a (VM) y B3poc/ibix u ycoBep-
LIEHCTBOBAHA ANArHOCTUKE XPOHNYECKMX GopM SniuTeriHa-bapp supycHovi (3bB) uH@ekymn. C 3Tov Lesibio 06C1e408a-
HO 111 Ye/I0BEK C paz/indHbimu @opmamu S6B-uH@exuym n 20 340poBbix. [Nocregcteus UM oueHnBam ro pesysibtaram
ANHaMUYECKOro HabIIAERNS 3a 48 pekoHBaiecyeHTamu. okasaHo, 4Tto M y B3pOC/ibix MMMYHOKOMIIETEHTHbIX rayme-
HTOB, KaK Mpaswio, 3aKaHYMBasICa BbI3JOPOBAEHNEM — 83,3%, y 16,7% @GopmupoBammcs XpoHn4eckme @Gopmsl 3b5B-
UHGEKLMN. XPOHUYECKas IbB-MHPEKUMS y B3DOCTIbIX XapaKTEPU3OBATACh ITPU CTEDTOH (OPME THITUYHBIMU TPUIHAKaMMU
UM 6€3 npu3HaKoB reHepamm3aLmi rnpoLEecca, HarpsKeHHOCTbI0 MMMYHHbIX PEaKLmi (MOBbILIEHNE cOAEpKaHus CDE+,
LUK, IgM, JIKb u HCT-Tecta Ha @oHe cHmkermus CD3+, CD16+ ,CD20+, UPU, IgA u 1gG), rnpu akTuBHOM — MaHUGDECT-
HBIM TEYEHNEM, TO/TUMOPGUIMOM POSIBIIEHMI C TPUIHAKAMU [EHEDATN3ELINH IPOLECCA. CYOdebpumMTeT (94,3%), To-
H3WII0@apuHINT (74,3%), reHEPamm30BaHHas imm@pageHonars (88,6%), renaro- (88,6%) v criieHomerams (45,7%),
BbIPaXEHHbIE acTeHoBereTatusHei (100,0%), abAOMUHAE/IbHO-601€BOU, Ancrientuyeckmi (57,196) u apTpanrudeckmi
(28,6%6) CUHAPOMBI, U3MEHEHNEM /IaO0PATOPHDLIX OKA3aTenes (aHemus — 25,7%, neiikonenms — 48,5%, TpomMbéounTo-
neHnss — 37,1%, /mMmM@oynTo3s — 68,5%, rvneprammar/iooysimHemMms — 68,5%6), OpraHHbIMU TOPaKEHUIMU (3PaxHOIHLE-
@Gamt — 42,8%, renatut — 28,6%6), BbIPAXKEHHLIM UMMYHHbIM NCOASIAHCOM C MPUIHAKaMN YIHETEHUS] K/IETOYHOMO U ry-
MOPA/IbHOrO UMMYHUTETE (CHYDKEHUEM CYOrIOonyAsumi mmepounTos CD3+, CD4+, CD8+, CD16+, CD20+, 1gG u IgA,
YrHETEHNEM QDYHKLNOHAIbHON aKTUBHOCTU (ParounTo3a, roBbilleHnem cogepxanmns LVIK). o pesyrnbtatam rpoBeseH-
HOIMO UCCIEA0BAHMS C [TOMOLLbIO ANCKDUMUHAHTHOIO aHasIn3a pa3paboTaH AByX3TarHbIU CKDUHUHI /18 YCOBEPLUIEHCTBO-
BaHusi AN@@PEPEHLNAITIbLHON ANATHOCTUKU XPOHUYECKUX POPM SBB-MHGEKLMN HA JOrOCITUTAILHOM M IOCITUTA/IBHOM 3Ta-
rax.

KntoueBble crioea: dnwwTeiiHa-bapp BUpycHast MHMEKLMS, MHPEKLMOHHbIN MOHOHYKIe03, AnarHocTuYeckne Noaxoas!.

OpHieto 3 HaNMOLIMPEHILLMX IHADEKLIN y CBITi € iHghek-
uis, cnpnynHeHa Bipycom Enwrtenna-bapp (EBB) [1, 5, 8,
10]. Bigomo, wo Hacnigku iHEeKUinHOro MOHOHYKeo3y
(IM), sk HanbinbL BUBYEHOro BapiaHTa nepebiry rocTpoi
EBB-iHgekuii, 3anexartb Bif HAagBHOCTI i CTyneHs Bupa-
XKEHOCTi iIMyHHOI OUCAYHKLIiT, reHETUYHOI CXMITbHOCTI A0
TMX 4M iHWKnx EBB-acouinoBaHMx 3axBOpOBaHb, @ TakoX
BiJ BNNUBY 30BHILIHIX (paKkTopiB, SKi HeraTMBHO BMMMBa-
I0Tb Ha iMyHHY cucTtemy [2, 10, 11]. MNMokasaHo, Wwo Yepes
3-5 pokiB nicns nepeHeceHoro IM MoxnMBi reMaTonorivHi
Ta iHWI KNiHIYHI NOpYLUEHHS Pi3HOro CTyMNeHs1 BUpaXeHoC-
Ti[3,7, 12].

B ocTaHHi poku Big3Ha4YaeTbCsl 3pOCTaHHS 3axXBOPHO-
BaHocTi IM cepen popocnux, WO MOSICHETLCA MOrip-
LUEHHSIM CTaHy 340pOB'A HaceneHHst B uinomy [1, 2, 9].
BpaxoBytoun nonimopdiam KniHIYHOT KAPTUHU SIK TOCTPUX,
TaK i XpoHiyHMX chopm EBB-iHdekuii, cknagHicTb iHTep-
npeTtauii cneumdiyHmx nabopaTopHMX TECTIB, HACLOrOAHi
iCHYIOTb AesKi po3bixHOCTI B mornsgax Ha npioputeTHICTb
Pi3HNX MeToAiB AiarHOCTMKW AN BU3HAYEHHs cTagii iH-
dekuinHoro npouecy [1, 3, 4, 5, 7]. Takum YnHOM, y 3B'S-
3Ky 3i 3Ha4yHVMM 36inblUeHHAM KinbkocTi Bunaakis IM ce-
pen OOpOCIoro HaceneHHs i 4JOBeAEHNM BHECKOM XPOHi-
YHMX POPM Y PO3BMTOK MATOMOrii iIMyHHOI cucTemu, a,
OTXe, | XpPOHIYHMX COMAaTUYHMX 3aXBOPHOBAHb, YAOCKOHA-
NEHHS OiarHOCTMKN XPOHiYHMX chopm EBB-iHMekuii € ak-
TyanbHUM i HeobXigHUM, Lo W 3yMOBUIIO HanpsiMOK Ha-
LLOro AOCHIOXXEHHS.

MeTa poboTy — npoaHanidyBaTu BigganeHi Hacnigku
IM Ta BOOCKOHaNWUTU OiarHOCTMKY XpOHiYHUX dopm EBB-
iHdbekuii y gopocnux.

Marepian i MeToau pocnig)keHHs

Bcboro obcetexeHo 111 ocib 3 pisHMMKM hopmamu
EBB-iHdekuii Ta 20 3gopoBux. Pesynbtatn IM ouiHioBa-
N1 3a pesynbTatamMmy AMHaMIYHOIO CrMOCTEepPeXeHHs 3a 48
pekoHBanecueHTamu y Biui Big 15 go 39 pokis (4onosikis
— 26, xiHOK — 22). Bcix cnocTepiranu npoTsarom roctporo
nepiogy i obctexunu yepes 3-5 pokis nicns Bunucku. IM
piarHoctysanu 3rigHo MKX-10 (BOO3, 1998p.), B ocHOBY
AKOI MOKNageHO eTiONOoriYHWMIA NPUHLUMM, i NigTBEPAXYBa-
NV BUSIBNEHHSAM y CMPOBATLi KPOBi aHTWTIN knacy IgM go
VCA, IgM pgo EA npu BigcyTHocTi aHTUTIn knacy IgG
EBNA EBEB meTtogom imyHodepmeHTHoro aHanisy (IQA) i
Bu3HayeHHaM [HK EBEB B kpoBi B nonimepasHoi naHuto-
rosoi peakuii (MIP).

XpoHiuHy EBB-iHekuito giarHocTyBanu 3rigHo 3 kna-
cudpikauieto C.A.Kpamapesa i cnisaBT. (2007), 3a sKowo
BMAINAIOTb NATEHTHY, CYOKNIHIYHOI peakTuBaLii, XpOHIYHY
CTepTy i XPOHiYHy akTuBHy copmu [3]. AiarHo3 Bepudiky-
Ban/ BW3HAYEHHAM Yy CMpOBAaTLi KPOBi CEPOMOrivYHMX
npoginia IgM VCA/IgG EA/IgG EBNA Ta BusIBNEHHAM
OHK EBB B kposi metogom [J1P. NateHTHY copmy Bu-
3HayanuM 3a BiACYTHOCTI KniHiko-nabopaTopHMX 03HakK
XpoHizauii iHdekuii, AHK EBB y kposi Ta HasBHOCTI ce-
ponoriyHoro npodinto (- / - / +); ceponoriyHy peakTuBa-
Lit0 — Npu BiACYTHOCTI KriHiko-nabopaTopHUX O3HaK Xpo-
Hizauii npouecy, IHK EBB y kposi Ta HasBHOCTI ceporo-

" LutyBanHsa npn atecraulii kagpis: bodHap B.A.. YOockoHaneHHs 0iaeHOCMUKU XPOHIYHUX ¢hopM iHGbeKuii, 3yMosneHoi sipycom
EnwmeliHa-Bapp // lpobremu exostorii | meguuymmn. — 2013. — T. 17, N2 5-6. — C. 9 —5.
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rivHnx npodpinis peaktmsauii (+/+/+;, +/-/+;-/+/+),
XPOHIYHY CTEpTy — 3a HAsBHOCTI nepiognyHoro cyodeb-
puniteTy, acTteHoBeretTaTMeBHOro, nimdonponicdepaTus-
HOro CMHAPOMIB, Mianrii, apTpanrii, KNiHiYHUX O3HaK BTO-
PWHHOrO IMyHOOEedIUNTY 3 HallapyBaHHAM BTOPUHHUX
iHcpeKUi, XpOHIYHY aKkTMBHY — Mpu KombGiHauii BuLLe3a-
3Ha4YeHUX CUHOPOMIB 3 O3HAKaMW OpraHHUX ypaXkeHb He-
pPBOBOi CMCTEMM Ta BHYTPILLHIX OpraHiB TpuBanictio 6i-
nblue 6 Micauis 3 ceponoriyHumn npodpinammn (+/ +/ +;
+/-1+;-/+/+)iHK EBB B kpoBi. 3 XpoHi4H1UMHK ¢o-
pmamun EBB-iHdekuii obcTexeHo 63 nauieHTa, 3 HUX 16 —
3i CTEPTOI XPOHIYHOW (YonogikiB — 10, XiHOK — 6, y Bili
Bia 19 0o 44 pokiB), 27 — aKTUBHO XPOHIYHOM (YONOBIKiB
— 14, xiHok — 13, y Biui Big 20 go 47 pokiB), 20 — naTeHT-
How (4onosikiB — 9, xiHok — 11, Big 18 go 34 pokis).
O6GOB'A3KOBOKD YMOBOIO OYNO BUKMHYEHHS BipYCHUX re-
natutis, BIJl-iHdekuii Ta pennikaTMBHMX POPM iHLLIMX re-
pnecBipycHux iHdpekuin: BIMIC 1/2, BB3, LUMB, BINl 6 B
auHamiu.

Bcim npoBeneHe koMnnekcHe 3aranbHOKMiHIYHE Ta
nabopaTopHe (B TOMY 4uCIi iMyHOSOriYHe) 06CTEXEHHS
nicnsg oTpMMaHHs iHpopMoBaHOI NMCbMOBOI 3rogum.

CraTnctMyHa o6pobka oTpumaHux pesynbTaTiB npo-
BOAMMAcs 3a CTaHAapTHUMW MeToauMKamu BapiauiiHoOi
CTaTUCTUKUN 3 ypaxyBaHHAM BiAMIHHOCTEW 3a t-kputepiem
CTblofeHTa, HenapameTpuyHUX MeToAIB: Kputepito MaHn-
Ha-YiTHi, YinkcoHa i AUCKpUMIHAHTHOro aHanisy. BiamiH-
HOCTIi BBakanu goctoBipHuMu npu p < 0,05.

Pe3ynbTtaTti Ta ix 06rosopeHHs

KomnnekcHe ob6cTexeHHs1 pekoHBanecueHTtiB IM 3
ypaxyBaHHSM cepororiyHmx npodinie i Bu3HayeHHs OHK
EBB B kpoBi B AnHaMiLUi nokasano, Wwo nepeBaxHa binb-
wicte obctexenux (n=40; 83,3%) Bugyxana, a y 8
(16,7%) 3a CyKyMHICTIO KNiHiKO-NabopaTopHUX O3HaK i
crneundiyHnX MapKepiB HEMOXNMBO Oyno  BUKMIOYUTU
XPOHiuHy copmy EBEB-iHdekuii: y 5 (10,41%) — cTepTy, Y
3 (6,25%) — aKkTuBHY.

3 MeTOo NOLYKy AiarHOCTUYHO 3HAYyLLMX O3HaK Xpo-
HiuHOT EBB-iHdekuii, BpaxoByoUn UMYHOCYNPECUBHY Aito
BipyCy, NpeacTaBunocst AOUINbHUM KOMMMEKCHO OXapak-
TepusyBaTu KniHiko-nabopaTopHi MNOKa3HUKM XBOpMX 3
pisHumMun bopmamu EBB-iHdekuii.

[poBeaeHi gocnigkeHHA nokasanu, Wo Npu naTeHT-
Hin dhopmi EBB-iHdekuii, manu micue 3MiHM comaTUYHOro
cTaTycy, WO BMMarawTb OOCTEXEHHS AN BUKIIOYEHHS
MOXIMBOI XPOHiYHOI dpopmu EBB-iHdekuii: y 18,2% —
CUHAPOM BereTaTtuBHOI ANCKYHKUIT, y 27,6% — nimdage-
HonaTtis 3a paxyHoK 30inbLlUeHHs nigwenenHux nimdosy-
3niB, fIka NoegHyBanacs 3 O3HaKkamy TOH3WMITY, 3 HUX Y
13,6% — dpapuHriTy. Npy aHanisi Noka3HWKIiB KPOBI, SK 3a-
ranbHOKMIHIYHMX TakK i BioXiMiYHMX, ICTOTHUX 3MiH He BU-
ABnanocs. 3a nokasHMKamMu iMyHHOro cratycy y binbLuo-
cTi obcTexeHux 3 narteHTHow dopmoto EBB-iHekuii
iIMyHHI napaMeTpu TakoX peecTpyBanuncs Ha piBHi nokas-
HWKIB 300pOBUX, OOHAK NpW iHOMBIgyanbHOMY aHanisi y
YaCTUHM 3 HUX BUSIBNSAMMCS 3MiHW, LLO CBIigYMnuM Mpo Ha-
npyry B CUCTeMi NpPOTMBIPYCHOro 3axmcTy. Tak, pisHocn-
psiMoBaHi 3MiHM nokasHukiB CD4+ i CD8+ nimcouuTis
3yMOBUIU MiABULLEHHS iMyHOperynsTopHoro iHgekcy (IP1)
CD4/CD8 y 60,0%, y 40,0% — AOro 3HWXEHHS1 B MOpiB-
HAHHI 3 MOKa3HMKaMM KOHTPOJSbHOI rpynu, koediuieHT
cnieBigHoweHHA CD3/CD20 3HaxoauMBCs B MeXax Benu-
YMH KOHTPOIbHOI rpynu 300poBKX Tinbkn y 20,0% obcTe-
XEHWX, y pewTu — Bu3Ha4ascs BuLle (40,0%) abo Huxkye
(40,0%). docToBipHMX BigMIHHOCTEN 3a cepedHiMKU noka-
3HMKaMK haroumTapHOi akTMBHOCTI HEWTPOIniB He BK-
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ABNAMNOCS, OOQHAK NP 3iCTaBMNeHHi iHAMBIAyanbHUX MoOKa-
3HUKIB akTMBHICTb HCT-TecTy peecTpyBanacs 3HWKEHO
y 70% obcTexeHunx, nigeuwieHoo — y 20%. lMokasHukn
rymoparnbHOro iMyHiTeTy, KK NMpaBuIio, BM3Ha4vanmcs Ha
PiBHi KOHTPOMbBHOT rpynu, i NULEe B NMOOAMHOKMX BUNAAKax
3MiHIOBanuca pisHocnpsiMoBaHo: BMIcT IgA, 1gG i IgM B
cupoBaTtLi KpoBi BU3Havanucs suwe — y 30,0%, 20,0% i
20,0%, Hux4e —y 10,0%, 20,0% i 40,0% BignosigHo. Ta-
KMM YMHOM, OOCHiIOKEHHS iMyHHOro ctaTycy ocib 3 nate-
HTHO hopmoto EBB-iHdekuii npoageMoHCTpyBanu 3miHu,
AKi Mornm 6yTu OOYMOBIEHi HasiBHICTIO CYMyTHbLOI NaTo-
norii. MoxHa TakoX MpUNyCTUTHK, LLO NPU NMOCUNEHHI iMy-
HHOI cynpecii y uMx nauieHTiB € pu3uk peaktusalii EBB.

XpoHiyHa EBB-iHdekuis B 06CTEXEHNX XBOPUX Nepe-
Girana y Burnsgi cteptoi abo akTUBHOI hopmu.

XpoHiyHa cTepTa chopma xapakrtepusyBarnacs Tumo-
BMMUM cnHapoMamu IM 6e3 o3Hak reHepanisauii npouecy:
cybpebpuniteT (25,9%), ToH3MnodapuHrit (92,9%), ni-
MdageHonatia (92,6%), renato- Ta cnneHomeranis
(37,0%), NOMIpHO BUPAXEHUA aCTEHOBEreTaTUBHUA CUH-
apom (40,7%); 3miHol NabopaToOpHUX MOKa3HWKIB (NiM-
doumntos — 51,8%, rinepramarnobyniHemiss — 77,8%). 3a
nokasHMkamy iIMyHHOro CTaTycy XBOpi 3 XPOHiYHOW CTep-
Toto cpopmoto EBB-iHdekuii BigpisHsanucs Big 340poBuX i
obcTexeHnx 3 naTteHTHOW. 3MiHM iIMYHOMOriYHMX Mokas-
HUKIB XapaKTepu3yBanucs 3HWKEHHAM 3ararnbHOi KinbKo-
cTi nevikouuTiB, abcontoTHOro yncna nimdgouutie, CD3+,
CD4+, CD16+, IPI, IgA i 1gG, nigBuweHHAM — abcontoT-
HOI Ta BigHOCHOI KinbkocTi CD8+, IgM, LIK, nokasHukiB
HCT-tecty i JIKb. 3aranom 3MmiHu imyHonori4Horo crary-
Cy npu cTepTin copMi XxpoHiyHoi EBB-iHdekuii ceigunnm
npo nocnabneHHs KNITUHHOI NaHKW IMyHITETY i Hanpyry B
CUCTEMI MPOTUBIPYCHOrO 3axmcTy.

XpoHiyHa akTMBHa hopma xapakTepuadyBanacs MaHi-
decTtHnm nepebirom, NoniMopdiamom MposiBiB 3 O3HaKa-
MU reHepanisauii npouecy: cyodebpuniteT (94,3%), TOH-
3unodapuHrit (74,3%), reHepanisoBaHa nimdageHonaris
(51,6%), renato- (88,6%) Ta cnneHomerania (45,7%),
BMpaxeHi acTteHoBeretatmeHuii (100,0%), abaomiHanb-
Ho-6onboBui, aucnentuuHuid (57,1%) i apTpanriyHun
(28,6%) cuHOpOMM, 3MiHOK NaboOpPaTOPHUX MOKA3HWUKIB
(aHemis — 25,7%, nenkoneHisa — 48,5%, TpomboLmTONneHis
— 37,1%, nimdounTtos — 68,5%, rinepramarnodyniHemis —
68,5%), OpraHHMMMK ypaxeHHsiMU (apaxHoeHuedanit —
42,8%, renatut — 28,6%). Mpu aHanisi iMyHHUX NoKasHU-
KiB MpW aKTMBHIN dopmi xpoHivyHoi EBB-iHdekuii Buasne-
Hi HaMOINbLL iCTOTHI 3MiHW B MOPIBHSAHHI 3 rPYMOK KOHT-
ponto Ta nauieHTamy 3 NaTeHTHOW i CTepTo hopMamMu:
3HKEHHS1 abCONOTHOrO i BiAHOCHOIO BMICTY BCiX cybrno-
nynsauin nimcouuTis, 1P, 1gA, IgG, npurHideHHs darouu-
TapHoi akTUBHOCTI 3a nokasHukamu JIKb- i HCT-Tecris,
3HMxeHHsa BmicTy LIIK B nopiBHaHHI 3i cTepTolo i nigBu-
LLEHHA — B MOPIBHAHHI 3 NaTEHTHOK (POPMOID i KOHTPO-
NBHOK FPYMoH0, WO CBIgYUIIO NPO iIMYHOCYMNPECIKD SK KIli-
TMHHOrO Tak i ryMopanbHOro faHok iMyHiTeTy. B uinomy
npoBefeHi JOCMIOAXKEHHS MoKasanwu, WO BMBYEHHS iMyH-
HOro cTaTycy MOXe BUKOPWUCTOBYBATUCH SIK JOAATKOBWM
andepeHUinHO-aiarHOCTUYHUIA  KpUTepii Y  aiarHocTuui
pi3Hmx popm EBB-iHdeku;i.

BpaxoBytoun HecneumdunyHoCTb i noniMopadiam KniHi-
YHUX MPOSBIB, 3HAYHY BapTICTb cneundiYHMX Cepororiy-
HWUX, MONEKYNAPHO-6IONOoriYHMX MapKepiB Ta iMyHOOriv-
HUX TEeCTiB, AiarHOCTUKa XPOHiYHMX dhopm EBB-iHdekuii
npeacTaBnsae BenuKy CKNagHicTb AN fikaps npakTU4HOT
OXOPOHW 340poB's. TOMy, BaXNMMBMM i €KOHOMIYHO 06-
rPYHTOBAHMM € MOLUYK CYKYMHOCTi KriHiko-nabopaTtopHux
O3HaK, 3a SKMMW MOXHa AiarHoCTyBaTW XPOHiYHI hopMm
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EBB-iHdekuii Ha porocniTanbHOMYy Ta rocnitanbHOMy
eTanax. 3 MeTOK MOLUYKYy HaWbBinbLl 3HAYYLMX AiarHoc-
TUYHUX KPUTEPIiB HamMKn ByB 3aCTOCOBaHWUA OUCKPUMIHAH-
THUI aHani3, 3a JaHUMK SIKOro PO3pobBIeHNn ABoeTanHU
CKPWHIHI ANs yOOCKOHaneHHs audepeHuinHol giarHocTu-
K1 XpoHiyHuX copm EBB-iH(ekuii. Ha gorocnitanbHomy
eTani Oynu 3icTaBrneHi 4acToTK 3aranbHOKMiHIYHUX i Bio-
XiMiYHMX O3HaK, Ha rocniTanbHOMY — BpaxoBYyBarnu Takox
cneumndiyvHi Mapkepu Ta iMyHHi MOKa3HMKK.

Mpu sicTaBneHHi NOkasHWKIB, WO BM3HAYalOTbCA Ha
JorocnitTanbHOMY eTani B rpynax XBOPUX 3 akTUBHO
dopMOL0 B MOPIBHSAHHI 3i CTEPTOI, HAMBULLI ANCKPUMIHA-
HTHi BigMiHHOCTI Manwu:. NiMxomaHka (F=52,37;
p<0,000002), acTeHiYHnn CUHOPOM (F=43,53;
p<0,000001), apaxHoeHuedanit (F=18,82; p<0,000004),
renatut (F=10,66; p<0,000032), moHoumTo3 (F=9,05;
p<0,000056), cuHOpoM  BereTaTtMBHOI  AMCHYHKLUIT
(F=5,72; p<0,000056), TpombouuToneHis (F=4,28;
p<0,001389), reHepanizoBaHa nimdageHonartia (F=4,1;
p<0,000322), miokapaut (F=4,12; p<0,008791), TOH3n-
nodapvHut  (F=4,12; p<0,005511), nimcouunTos
(F=4,12; p<0,008791), neWkoneHis (F=4,11; p
<0,000142).

Tob6To, 3a AaHWMK AMCKPUMIHAHTHOrO aHanisy Li no-
Ka3HMKM MOXYTb OyTu KpuTepiamu gudepeHuianbHoi gia-
FHOCTUKN MiXX aKTUBHOIO Ta CTEPTO hOopMamMm XPOHIYHOT
EBB-iHdekuii Ha gorocniTanbHOMy eTani.

Ha ocHOBI OTpMMaHVX AaHUX 3a JOMOMOroK MHOXWH-
HOro AVMCKPMMIHAHTHOro aHanidy oTpyMaHoO CUCTeMy piB-
HsIHb, SKa 3@ CYKYMHICTIO O3HaK [03BONSAE AiarHoCTyBaTu
CTepTy Ta aKTUBHY popMy XpoHi4HOI EBB-iHekuii:

C1=38393*A-0,387*B + 1,417 *C +1,024 *D +
1,861 *E-2,726*G - 1,254 *1+3,285*K + 1,232 * L
+1,417*M-1,255*N-1,313 * O - 3,148;

C2=7201*A-0,673*B+6,215*C +5,137*D +
3,719*E-3,396 *G - 0,919 * | + 6,779 * K + 4,005 * L
-0,464*M-1,611*N + 3,193 * O - 11,492;

ae: A — acTeHiyHuiA cuHgpom, B — cuHgpom Bereta-
TUBHOI aucadyHkLUii, C — apaxHoeHuedanit, D — nuxoma-
Hka, E — reHepaniszoBaHa nimdageHonarTisa, G — miokap-
out, | — renatut, K — cdapwuHrit, L — nemnkonenis, M — ni-
MdpoumnTos, N — MoHOUMTO3, O — TPOMBOLIUTONEHIS.

Y BUNaAKy HAasiBHOCTi O3HAKW, 0 PiBHSIHHA BHOCUTLCS
koedpiuieHT 1, npu BigcyTHocTi — 0. Mpu nepeBuLLeHHI C2
Hag C1 nmigTBepOKyloTb HAsIBHICTb y NauieHTa akTUBHOI
dopmun xpoHivHoi EBB-iHdexkuii, C1 Hag C2 — cTepToi.

Ha rocniTanbHOMy eTani CKPWHIHF BWKOHYyBaBCs 3
ypaxyBaHHsIM creuianbHUX MeTodiB obcTexeHHs: DA,
MJIP Ta imyHonoriyHoro ctaTycy. [NpoBeaeHi gocnigxeH-
HA nokasanu, WO akTuBHa hopma AOCTOBIPHO BiOPI3HA-
nacs Big CTEPTOK 3a Takumu cneumdiyHMMmM NokasHMKa-

mu: MNP (F=6,02; p<0,0001), CD8,% (F=10,45;
p<0,003), HCT, CUK (F=6,77; p<0,016), CD3,% (F=5,66;
p<0,025), Tutpy EBNA ©6inbwe 100 y.o. (F=5,43;
p <0,029).

3a UMMM 03HaKaMu MeTOAOM MHOXMHHOFO AWUCKPUMI-
HaHTHOrO aHanisy OTpMMaHO CUCTEMY pPiBHSIHb, sika [O-
3BONSAE BigaMdepeHLiloBaTh CTEPTY Ta akTMBHY dopmy
XpOHiYHOi EBB-iHekuii:

K1=-9,632*A-14,261*B + 0,593 * C +1,504 * D
+ 23,683 * E — 66,796;

K2 =-6578*A+ 17,578 *B + 0,429 * C + 0,962 * D
+ 20,313 * E - 41,898;

ne: A — nigBuweHHs Tutpy EBNA 6inbwe 100 ym.og,.,
B — HaasHicTe JHK EBB y kpogi metogom MJ1P, C — CD3,
%, D — CD8, %, E — HCT, CLIK.
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Mpu nepesuweHHi K2 Hag K1 KOHCTaTyloTb HasiBHICTb
y nauieHta akTuBHOI popmun xpoHivHoi EBB-iHdekuii, K1
Hag K2 — cTepToi.

BuKopuCTaHHS cuCTEMU OBOXETAMHOIO CKPUHIHTY, 3a-
CHOBAHOrO Ha KOMMJIEKCHIM OUiHUi KNiHiYHWMX, nabopaTtop-
HUX Ta crneuianbHUX MeToAiB, A03BOMSAE NOMIMWMUTK giar-
HOCTUKY XpOHiYHMX chopm EBB-iHdekuii audepeHuino-
BaHO Ha JorocniTaribHOMy Ta rocniTanbHOMy eTanax.

BUCHOBKM

1. 3a gaHumu MonTaBcbKoi 06MaCHOI KNiHIYHOI iHde-
KUiHOI nikapHi Hacnigkom IM y gopocnux imyHokomne-
TEHTHUX nauieHTiB, AK npaBuno, Oyno ofyXaHHs —
83,3%, a y 16,7% dcopmyBanucs XpoHiyHi dopmn EBB-
iHgeKuji.

2. XpoHiyHa EBB-iHdekuis y gopocnux xapakrepuay-
Banacs npu ctepTin popMi TMNnoBumu o3Hakamun IM 6e3
O3HaK reHepanisauii npouecy: cybdebpunitet (25,9%),
ToH3unodapvHriT (92,6%), nimpageHonatia (92,6%), re-
narto- i cnneHomerania (37,0%), NOMipHO BUPaXXeHUI ac-
TeHoBereTatMBHu cuHapom (40,7%) i 3miHO nabopa-
TOPHWUX MoKasHuKiB (nMiMmdoumnTtos — 51,8% , rinepramar-
nobyniHemis — 77,8%), Npy akTUBHIA — MaHicheCcTHUM ne-
pebGirom, noniMmopciaMom NposiBiB 3 03HaKaMu reHeparni-
3auii npouecy: cyodebpuniteT (94,3%), ToH3UNoMapuH-
rit (74,3%), reHepanisoBaHa nimdageHonaTia (88,6%),
renato- (88,6%) i cnneHomeranisa (45,7%), BupaxeHi ac-
TeHoBereTatmBHui (100,0%), abaomiHanbHO-00NLOBUNA,
aucnentuynun (57,1%) i aptpanriyHmi (28,6%) cuHapo-
MU, 3MiHOKO nabopaTopHKX NMoKasHUKIB (aHeMmisa — 25,7%,
nevikoneHis — 48,5%, TpombouuToneHia — 37,1%, nimdo-
uuto3 — 68,5%, rinepramarnobyniHemis — 68,5%) i op-
raHHUMU ypaxeHHaMU (apaxHoeHuedanit — 42,8%, re-
natut — 28,6%).

3. Y xBopux 3 xpoHiyHoto EBB-iHdekuieto manu micue
3MiHW IMYHHUX MOKa3HWKIB, SKi XapakTepuayBasnucs: npu
CTEPTIN hOpMi — HaANPYXXEHICTIO IMYHHUX peakuin (nigeu-
weHHs Bmicty CD8+, LK, IgM, JIKB i HCT-Tecty Ha Tni
3HMWKeHHs CD3+, CD16+, CD20+, IPI, IgA i 19gG), npu ak-
TUBHI — BUP&XEHUM iMYHHUM AncbanaHcoM 3 o3Hakamu
NPUrHiYEHHS KNITUHHOrO Ta [yMOparbHOro iMyHiTeTY
(3HWxeHHaAM cybnonynauin nimdoumnTie CD3+, CDA4+,
CD8+, CD16+, CD20+, IgG i IgA, NpurHiveHHsaM yHKUi-
OHanbHOI aKTUBHOCTI charounTosy, NiABULLEHHAM BMICTY
LIK).

4. KniHiko-aHaMHeCTUYHi gaHi (HasBHICTb peunanBy-
HOUMX 3anarnbHMX 3aXBOPKOBaHb AMXarnbHUX LUMAXIB, ac-
TEeHOBereTaTUBHWUIA CUHAPOM, NUXOMaHkKa, nimdageHona-
Tiq, renaTo- i cnneHomeranisi, opraHHi ypaxeHHsi (Hacam-
nepen apaxHoeHuedanit i renatuT HEYTOYHEHOI eTiono-
rif), nabopaTopHi 03HaKK (Nenkonexis, TpomooumMTONEHIs,
aTMNoBi MOHOHYKMNeapu, niMouUMTO3, MOHOLMTO3, rinep-
ramarnoOyniHemis) y CyKynHocCTi abo okpemo € niacTa-
BOK ONS BUKITFOYEHHST XPOHiYHOI cpopmm EBB-iHdekuii 3
3acToCyBaHHAM anropuTmy Bepudikauii giarHosy 3a cuc-
TEMO OUCKPUMIHAHTHUX PiBHSHb.
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Enaglish version: THE IMPROVEMENT OF DIAGNOSIS OF CHRONIC
EPSTEIN-BARR VIRUS INFECTION™

Bodnar V.A.
HSEE "Ukrainian Medical Stomatological Academy", Poltava, Ukraine

The long-term outcomes of infectious mononucleosis (IM) in adults is analyzed and diagnostic approaches to chronic Ep-
stein-Barr virus (EBV) infection is improved in the article. For this purpose, 111 persons were examined with various
forms of EBV-infection and 20 healthy for control. Outcomes of IM were assessed by dynamic observation of 48 conva-
lescents. 83.3% adult immunocompetent patients of IM had recovery, and chronic forms of EBV-infection was formed in
16, 7% patients. Chronic subclinical EBV-infection in adults are characterized by subclinical forms with typical signs of IM
without signs of generalization process, the intensity of immune responses (increased content of CD8+, CIC, IgM, LKB
and NBT test against decrease in CD3+, CD16+, CD20+, IRI, IgA and 1gG), in active EBV-infection — manifest course,
polymorphism with evidence of generalization of process: subfebrility (94,3%), tonsillopharyngitis (74,3%), generalized
lymphadenopathy (88,6%), hepato- (88,6%) and splenomegaly (45,7%) expressed asthenovegetative (100,0%),
ayspeptic (57,1%) and arthropathic (28,6%) syndromes, changes in laboratory parameters (anemia — 25,79,
leukopenia — 48.5%, thrombocytopenia — 37,1%, lymphocytosis — 68,5%, hypergammaglobulinemia — 68.5%) and
organ damage (encephalitis — 42,8%, hepatitis — 28,6%), pronounced imbalance of immune suppression characteristics
of cellular and humoral immunity (lymphocyte subpopulations decrease in CD3+, CD4+, CD8+, CD16+, CD20+, 1gG and
1gA, inhibition of the functional activity of phagocytosis, increased CIC). According to the results of the study and dis-
criminant analysis, a two-stage screening to improve the differential diagnosis of chronic forms of EBV-infection in the

prehospital and hospital stages is developed.

Keywords: Epstein-Barr virus infection, infectious mononucleosis, diagnostic approaches.

Introduction

One of the most common infections in the world is an
infection caused by the Epstein-Barr virus (EBV) [1, 5, 8,
10]. It is known that the outcomes of infectious
mononucleosis (IM) (the most studied variants of acute
EBV infection) depend on the presence and severity of
immune dysfunction, genetic predisposition to certain
EBV-associated diseases, as well as external factors that
affect the immune system [2, 10, 11]. It is shown that in
3-5 years after IM hematological and other clinical
dysfunction of varying degrees of severity can occure [3,
7,12].

In recent years, the increase in the incidence of IM
among adults, because of the deteriorating health of the
general population [1, 2, 9]. Due to polymorphism of the
clinical signs both acute and chronic forms of EBV-
infection, difficulty interpreting specific laboratory tests, at
present there are some differences of opinion on the
priority of different diagnostic methods to determine the
stage of infection [1, 3, 4, 5, 7]. Thus, due to the
significant increase in the incidence of IM among adults

and proven contribution to the development of chronic
pathology of the immune system, and, consequently,
chronic somatic diseases, improving diagnosis of chronic
EBV-infection is relevant and necessary as determined
the direction of our research .

The research purpose is to analyze of long-term out-
comes of IM and improve the diagnosis of chronic EBV-
infection in adults.

Material and methods

Total 111 patients with various forms of EBV-infection
and 20 healthy were examined. Outcomes of IM were
assessed by dynamic observation of 48 convalescents,
aged 15 to 39 years (men — 26, women — 22). All patients
were observed during the acute period and examined 3-5
years after discharge. IM was diagnosed according to
ICD-10 (WHO, 1998) and confirmed the detection of se-
rum IgM to VCA, IgM to EA in the absence of IgG anti-
bodies EBNA EBV by enzyme immunoassay (EIA) and
the definition EBV DNA levels in the polymerase chain
reaction (PCR).
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Chronic EBV-infection was diagnosed according to
the classification by S.A.Kramarev et al. (2007): latent,
subclinical reactivation, chronic subclinical and chronic
active forms [3]. The diagnosis is verified defined serum
IgM serologic profiles VCA / 1gG EA / 1gG EBNA and EBV
DNA detection in blood by PCR. Latent form was deter-
mined in the absence of clinical and laboratory signs of
chronic infection, EBV DNA in the blood and the pres-
ence of serological profile ( - / - / +) serological reactiva-
tion — in the absence of clinical and laboratory signs of
chronic process, EBV DNA in the blood and the presence
of serological reactivation profiles (+/+/+,+/-/+-/+
| +); chronic subclinical — if periodic subfebrility, as-
thenovegetative, lymphoproliferative syndromes, myalgia,
arthralgia, clinical signs of secondary immunodeficiency
stratification of infections, chronic active — with a combi-
nation of the above syndromes with signs of organ le-
sions of the nervous system and internal organs are
longer than 6 months, the serological profiles (+/+/+, +
/-1+-/+/+)and EBV DNA in blood. 63 patients with
chronic forms of EBV-infection were examined, 16 of
them — with subclinical chronic (men — 10, women — 6,
aged 19 to 44 years), 27 — chronic active (men — 14,
women — 13, at the age of 20 to 47 years), 20 — latent
(men — 9 women — 11, from 18 to 34 years). Patients did
not have viral hepatitis, HIV and other forms of replicative
herpesvirus infections: HSV 1/2, VVZ, CMV, HSV 6.

All patients received a complete comprehensive gen-
eral clinical and laboratory (including immunological) ex-
amination after obtaining informed written consent.

Statistical analysis of the results was carried out by
standard methods of variation statistics: the t-Student's
test, nonparametric methods: Mann-Whitney's Wilkson's
and discriminant analysis. The difference was considered
reliable at p<0.05.

Results and discussion

A comprehensive survey of convalescents of IM
based on serological profiles and EBV DNA detection in
blood showed that the vast majority of the patients (n=40,
83,3%) had recovery, and in 8 (16,7%) for the totality of
the clinical and laboratory features and specific markers
could not exclude chronic EBV-infection: in 5 (10,41%) —
subclinical in 3 (6,25% ) — active.

In order to find important diagnostic signs of chronic
EBV-infection, given the immunosuppressive effect virus,
it is appropriate to characterize the complex clinical and
laboratory parameters of patients with different forms of
EBV-infection.

Studies have shown that a latent form of EBV-
infection has changes in physical status requiring
examination to exclude the possible forms of chronic
EBV-infection: in 18,2% — a syndrome of autonomic
dysfunction, in 27,6% - Iymphadenopathy due to
increased submandibular lymph nodes, which was
combined with signs of tonsillitis, of which 13,6% -
pharyngitis. In the analysis of blood parameters as
general clinical and biochemical, significant changes
were detected. In the immune status of the majority of the
patients with latent form of EBV-infection immune
parameters were recorded as level indicators of healthy,
but the individual analysis of some of them turned out to
change that showed the system voltage antiviral defense.
Thus, multidirectional changes in CD4+ and CD8+
lymphocytes resulted in increasing the immunoregulatory
index (IRl) SD4/CD8 in 60,0%, in 40,0% it decline as
compared with the control group, the ratio of CD3/CD20
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was within reference values healthy group only 20,0 % of
the patients, in the others — determined above (40,0%) or
below (40,0%). No significant differences in the average
performance of the phagocytic activity of neutrophils is
not found, however, when comparing the performance of
individual activity, NBT-test was reduced in 70% of the
patients, higher — 20%. Humoral immunity is usually
determined at the level of the control group, and only in
rare cases varied in different directions: the content of
IgA, 1gG and IgM in serum were above — in 30,0%,
20,0% and 20,0%, below — in 10,0%, 20,0% and 40,0%,
respectively. Thus, the study of the immune status of
persons with latent form of EBV-infection showed
changes that could be due to the presence of
comorbidities. We can also assume that in these patients
is the risk of EBV reactivation in the amplification of
immune suppression.

Chronic EBV-infection in patients had subclinical or
active form.

Chronic subclinical form characterized of typical syn-
dromes of IM without evidence of generalization process:
subfebrility (25,9%), tonsillopharyngitis (92,9%), lympha-
denopathy (92,6%), hepato-, splenomegaly and (37,0%),
moderate asthenovegetative syndrome (40,7%), the
change in laboratory parameters (lymphocytosis — 51,8%
hypergammaglobulinemia — 77,8%). The immune status
of patients with chronic subclinical forms of EBV-infection
differed from the healthy and the patients with latent.
Changes of immunological parameters were character-
ized by a decrease in the total number of white blood
cells, the absolute number of lymphocytes, CD3+, CD4+,
SD16+, IRI, IgA and 1gG, increase — the absolute and
relative number of CD8+, IgM, CIC, indicators NBT-test
and LKB. In general, changes in immune status in pa-
tients with subclinical form of chronic EBV-infection
showed a weakening of cellular immunity and system
voltage antiviral defense.

Chronic active form characterized of manifest course,
polymorphism with evidence of generalization of
process: subfebrility (94,3%), tonsillopharyngitis (74,3%),
generalized lymphadenopathy (51,6%), hepato- (88,6%)
and splenomegaly (45,7% ), expressed
asthenovegetative (100.0%), dyspeptic (57,1%) and
arthropathic (28,6 %) syndromes, changes in laboratory
parameters (anemia -25,7%, leukopenia — 48,5%,
thrombocytopenia — 37,1%, lymphocytosis — 68,5%,
hypergammaglobulinemia — 68.5%), organ damage
(encephalitis — 42,8%, hepatitis — 28,6 %). In the analysis
of immune parameters in the active form of chronic EBV-
infection there were the most significant changes in
comparison with the control group and patients with
latent and subclinical forms: lower absolute and relative
content of all subpopulations of lymphocytes, IRI, IgA,
IgG, inhibition of phagocytic activity on indicators LKB-
and NBT-tests, reduction of CIC compared to subclinical
forms and increase — compared to the latent form and the
control group, indicating immunosuppression of both
cellular and humoral immunity. In general, studies have
shown that the immune status can be used as an
additional diagnostic criterion for differential diagnosis of
various forms of EBV-infection.

Given nonspecific and polymorphism of clinical mani-
festations, a significant value of specific serological, mo-
lecular markers and immunological tests, diagnosis of
chronic EBV-infection is a big challenge for physician
practice health care. Therefore, an important and feasible
is finding a set of clinical and laboratory signs, which can
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diagnose chronic forms of EBV- infection in the prehospi-
tal and hospital phases. In order to find the most impor-
tant diagnostic criteria for us was used discriminant
analysis, according to which the two-stage screening is
designed to improve the differential diagnosis of chronic
EBV-infection. In the prehospital phase the frequency of
general clinical and biochemical signs were compared, in
the hospital — specific markers and immune parameters.

When comparing the indicators defined in the pre-
hospital phase in patients with active compared to the
subclinical form, the highest discriminant features were:
fever (F=52,37; p<0.000002), asthenic syndrome
(F=43,53; p <0.000001) encephalitis (F=18,82;
p<0.000004), hepatitis (F=10,66; p<0.000032), monocy-
tosis (F=9,05; p<0.000056), vegatative dysfunction syn-
drome (F=5,72; p<0.000056), thrombocytopenia (F=4,28;
p<0.001389), generalized lymphadenopathy (F= 4,1;
p<0.000322), myocarditis (F= 4,12; p<0.008791) tonsillo-
pharyngitis  (F=4,12; p<0.005511), lymphocytosis
(F=4,12; p<0.008791), leukopenia  (F=4, 11,
p<0.000142).

Thus, according to discriminant analysis, these signs
may be the basis for the differential diagnosis between
active and subclinical forms of chronic EBV-infection in
the hospital phase.

Based on the data using multiple discriminant analy-
sis we have a system of equations that can diagnose
subclinical and the active form of chronic EBVinfection:

C1=3393*A-0,387*B + 1,417 *C +1,024 *D +
1,861 *E-2726*G - 1,254 *1+3,285*K + 1,232 * L
+1,417*M-1,255*N - 1,313 * O - 3,148;

C2=7201*A-0,673*B+6,215*C + 5,137 *D +
3,719*E-3,396 *G - 0,919 * | + 6,779 * K + 4,005 * L
-0,464*M-1,611*N + 3,193 * O - 11,492;

where: A - asthenic syndrome, B - vegatative
dysfunction syndrome, C - encephalitis, D - fewer, E -
generalized lymphadenopathy, G - myocarditis, | -
hepatitis, K - pharyngitis, L - leukopenia, M -
lymphocytosis, N - monocytosis, O — thrombocytopenia.

If this feature is available, a factor “1” is entered into
the equation, in the absence — “0”. In excess of C1 over
C2 confirms that patient has active form of EBV-infection,
C1 over C2 - subclinical.

At the hospital stage screening was performed on the
basis of special examination methods: ELISA, PCR and
immunological status. Studies have shown that the active
form was significantly different from subclinical by the fol-
lowing specific criteria: PCR (F=6,02; p<0,0001), CD8,%
(F=10,45; p<0.003), NBT (F=6.77, p<0,016), CD3,%
(F=5,66; p<0.025), EBNA titer over 100 (F = 5,43;
p<0.029).

On these grounds by method of multiple discriminant
analysis of the system of equations we can differentiate
subclinical and the active form of chronic EBV-infection:

K1 =-9,632* A - 14,261 *B + 0,593 * C +1,504 * D
+ 23,683 * E - 66,796;

K2 =-6,578 * A+ 17,578 * B + 0,429 * C + 0,962 * D
+ 20,313 * E - 41,898;

where: A - titre EBNA over 100, B — the presence of
EBV DNA in blood by PCR, C - CD3,%, D - CD8,%, E -
NBT.

In excess of K2 over K1 patient has the active form of
chronic EBV-infection, K1 over K2 — subclinical.

Using a two-stage screening system based on a
combined assessment of clinical, laboratory, and special
techniques we can improve the diagnosis of chronic
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EBV-infection differentially in the prehospital and hospital
phases.

Conclusions

1. According to the Poltava Regional Clinical Infec-
tious Hospital 83.3% adult immunocompetent patients of
IM had recovery, and chronic forms of EBV-infection
were formed in 16,7 % patients.

2. Chronic subclinical EBV-infection in adults
characterized by subclinical forms with typical signs of IM
without signs of generalization process: subfebrility
(25,9%), tonsillopharyngitis (92,6%), lymphadenopathy
(92,6%), hepato- and splenomegaly (37,0%), moderate
asthenovegetative syndrome (40,7%) and changes in
laboratory = parameters (lymphocytosis - 51,8%,
hypergammaglobulinemia - 77,8%), active EBV-infection
- manifest course, polymorphism with evidence of
generalization of process: subfebrilitety (94,3%), tonsillo-
pharyngitis (74,3%), generalized lymphadenopathy
(88,6%), hepato- (88,6%) and splenomegaly (45,7%)
expressed asthenovegetative (100,0%), abdominal pain,
dyspeptic (57,1%) and arthropathic (28,6%) syndromes,
changes in laboratory parameters (anemia — 25,7 %,
leukopenia - 48.5%, thrombocytopenia - 37,1%,
lymphocytosis - 68,5% hypergammaglobulinemia -
68.5%) and organ damage (encephalitis - 42,8%,
hepatitis — 28,6 %).

3. Patients with chronic EBV-infection have changes
of immune parameters, which were characterized: in
subclinical forms - the intensity of immune responses
(increased content of CD8+, CIC, IgM, LKB- and NBT-
test against decrease in CD3+, CD16+, CD20+, IRI, IgA
and IgG), in active forms - pronounced imbalance of
immune suppression characteristics of cellular and
humoral immunity (lymphocyte subpopulations decrease
in CD3+, CD4+, CD8+, CD16+, CD20+, IgG and IgA,
inhibition of the functional activity of phagocytosis,
increased CIC).

4. Clinical and medical history (presence of recurrent
inflammatory diseases of the airways, asthenovegetative
syndrome, fever, lymphadenopathy, hepato- and
splenomegaly, organ damage (primarily encephalitis,
hepatitis unspecified etiology), laboratory findings
(leukopenia, thrombocytopenia, atypical mononuclear
cells, lymphocytosis, monocytosis, hypergamma-
globulinemia) in combination or alone constitute grounds
for exception chronic form of EBV-infection using an
algorithm for diagnosis verification by the system of
discriminant equations.
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PO3MNOBCIHOAXEHICTb FAMNJIOTUNIB NOJIIMOP®HUX FEHIB TLR 2,
TLR 4, CLC-10 TA IX 3B’A130K 3 OKPEMMMU IMYHOJIONM4YHUMHU
NOKA3HUKAMM Y XBOPUX HA AJIEPTTYHUWM PUHIT

Caxesuny B. /].
BOH3Y «YkpaiHcbka MeguyHa cTomaTtornoriyHa akagemia», M. Nontaea

C LerIbio OnpeseneHus pos rMosiMMop@U3Ma OTAE/IbHBIX MEHOB , KOTOPbIE KOHTPO/IMPYIOT CTPYKTYPHBIE U PEry/ISTODHbIE
/IEMEHTHI HECTIEUGPHUYECKON DEIUCTEHTHOCTH OPIaHU3Ma , B PA3BUTHN A/IIEPIUYECKOrO PUHNTA ONPEAESIEHE Paclipo-
CTPaHEHHOCTb 1o/mMop@usmMa 2258G / A reHa TLRZ2 ( 1rs5743708 ), reHa TLR 4 ( rs4986790 ) n reHa CLC -10 (rs420297)
B rpyrine Hab/ogqeHNs M B rPyIine roryJssynOHHOr0 KOHTPOJIS , NPOBEAEH aHa/IN3 UMMYHO/IOMMYECKUX TOKa3aTenen u
KITMHUYECKUX MIPOSIB/ICHMI Y OO/IbHBIX C [0/IMMOP@DHBIMU BAPUAHTAMU UCCTIELYEMbIX [EHOB. [J/15 BbISSCHEHMNS BO3MOXHOIMO
COYETAHNS Pa3/INYHbIX FEHOTUIIOB BCEX TEHOB , KOTOPLIE OMNPEAE/ISIOTCS MPOBEAEH aHa/IN3 rarioturios . [lpu cpasHeHnm
4acToT rarvioTUrioB OfPEAESIEHHBIX TO/IMMOPPUIMOB reHOoB TLR2 (rs5743708), TLR 4 (rs4986790) u CLC-10 (rs420297)
B rpyrnnax 60/1bHbIx AP u rony/ISUMOHHOIO KOHTPO/IS HE BbISIB/IEHO JOCTOBEPHOU 3aBUCUMOCTY MEXAY Ha/IMYNEM B re-
Hotvre aniensd T reHa raiektmry -10, amiesns A reHa TLR 2 nmm annesis G reHa TLR 4 u pazsutmnem AP. [lpu usydeHmm
PacripoCTpPaHEHHOCTH BOIMOXKHOIO COYETAHMS reHOTUINOB reHoB TLR 4 ( Asp299Gly ) u CLC10 (rs420297 )) 06HapyxeHo
, 4TO Yawe BcTpeyaercs ramiotmn AACC , kak B rpyrne KoHTposis ( 30%) , 1ak u y 60/bHbix AP ( 24%6) , B rpyrinax
6071bHBIX AP ¥ [0IMY/ISIINOHHOIO KOHTPO/IS HE BbISB/IEHO JOCTOBEPHOU 3aBUCUMOCTY MEXAY HAJIMYUEM B rEHOTUINE aJije-
715 T reHa ranekmury -10 v aniens G reHa TLR 4 ¢ passutuem AP . Y 60s1bHbIx AP HocuTenes raniotunosB TLR4 / CLC 10
cofepxaiyme rnosmmopdHsie amiem G u T BbiBIEH JOCTOBEPHO 60/IEE BbICOKMH YpPOBEHBIKCIIPECCHN MOSIEKYsT CDA
CD25 Foxp3 Tper knetok (kputepmii ManHa- Yutan U (n = 4, n = 41 ) = 25,50 ; p = 0,024), cocrasuBLumi 6,29 + 0,50
96 ( THIC / MKJT ) CO CHIKEHMEM coaepanns IL- 10 mn noBwiweHmnem IL- 4 ( 55,9 + 11,33 rir / m/). [TosydeHHbIe pe3yib-
7aThl 1103BOSISIOT paccmatpusats OHIT reHoB TLR 4 (rs4986790) u CLC-10 (rs420297), kaKk [OMOSHUTEIbHBINA MPOrHo-
CTUYECKM TOKA3aTE b MPH MaTOMEHETUYECKUX UCC/IEL0BAHUSIX.

Knioyosi criosa: nonimopdiam, Toll-nogibHi peuenTtopu, ranekTnH-10, anepivyHnin puHiT.

Bcryn CneumndiyvHiCTb cncTeMn BPOOXKEHOro iMYHITETY pea-
nisyetbc 4yepe3 poauHy Toll-nogidHux peuenTopis
(TLRS). BaxnuBuMMu CTPYKTYPHO-MOJEKYNSPHUMKN ene-
MEHTaMy CUCTEMM MaTepH - po3ni3HaBarbHUX peuenTo-
pis (MMNP) e Toll-noai6Huin peuentop 2 (TLR 2) Ta Toll-
nogibHui peuentop 4 (TLR4). MeHu, wo koaywTb TLR2
Ta TLR4, BUsiBNAOTL BUCOKY BapiabenbHicTb y nonynsuii
[1]. OcTaHHiM yacom 3'ABRAIOTBCS BiQOMOCTI, WOAO BU-
ABMEHHS (YyHKUioHanbHoro nonimopdiamy reHis TLR,
3YMOBJIEHOrO 3aMiHOK OAMHWUYHMX HykneoTuaiB (Big
aHrn. Single nucleotide polymorphism — SNP). B pesynb-
TaTi Takux 3aMiH 3HWXYETbCA 34aTHICTb A0 PO3Ni3HaHHA
BiAMNOBIAHMX MiraHAiB Ta e(PeKTUBHICTb NPOBEAEHHS CUT-
HanbHWX IMNYNbCIB, WO NPU3BOAUTL A0 MOPYLUEHHS ak-
TMBaUii KNiTUH iIMyHHOI cucTemun. PyHKUioOHanbHWIA Noni-
Mop®iam TLR 2-4 nopyluye perynsuito BPOAXEHOI iMyH-
HOi BIOMOBIAi, WO € OCHOBHUM YMHHUKOM AucHanaHcy
T1/T2-xennepiB . MNogiGHUN MexaHi3am MoXe BigirpasaTu
BUpiLlanbHy porb Y (hopMyBaHHI XPOHIYHOMO 3anasibHOro
npouecy Ta npvBepTae yBary, SK MOTEHUINHWUA YUHHWK
puU3nKy po3BUTKY aTonivyHoi naTonorii, 3okpema AP [6].

B pocnigkeHHAX 3aKOPAOHHWX YYEHUX BUBYAETHCS
acouiauiss anepriyHoro puHITY i3 NoniMopdiamMom reHy
ranektmHy-10 (CLC-10) [3]. lNanektuH-10 € npeacras-
HUKOM POAWMHW €HOOreHHUX NEKTUHIB (BiAOMMWMI, K Ni30-
docdoninasza, 6inok Wapko - JlengeHa), BusiBneHun B
eo3nHoginax Ta 6asocpinax. ToYHi gocnigXeHHA goBenn

Ha cborogHi icHye TeHAeHList A0 CTPIMKOro MOLIMpeH-
HS anepriyHMX 3axBOPIOBaHb Yy CBITi, LLIO CTAHOBUTb Cep-
Mo3Hy npobnemy B 3B'A3KY 3 LUMPOKUM PO3MOBCIOAKEH-
HSIM, LLOPIYHMM MOBCIOAHNM 3POCTaHHSAM 3aXBOPHOBAHOC-
Ti, YaCTUMM YCKNAAHEHHSIMU, @ TaKOX PI3KUM 3HVDKEHHAM
npauesgaTHOCTI Ta SKOCTI XXUTTS NauieHTIB.

AnepriyHni puHIT (AP) posrnsgaloTb SK Baxnvey
npobnemMy anepronorii, OCKinbk1 Lie 3aXxBOpOBaHHs B bi-
NbLOCTI BUNaAKiB € NepLUMM KniHiYHMM NposiIBOM aTtonii 3
noganbluod TpaHcdopmalieto B OpoHxianbHy acTMmy
(BA) [4].

BuBYEHHA reHeTMYHMX OCHOB aTomMii € akTyanbHO
nNpobnemoto CborodeHHs!, HeobxigHOW AN BCTAHOBMEH-
HS B3aEMO3B'A3KY MiX CMaAKOBMMMW Ta CepefoBULLHUMM
dakTopamu B peanisauii 4OCUTb CKNagHOro natonorivyHo-
ro ceHoTUny Ta po3yMiHHIO MexaHi3MiB B3aemogii noni-
reHux cucTemMm B npoueci peanisadii cnagkoBoi iHopma-
Lii Ha piBHI LinicHOro opraHiamy. 3Haluy MONEKYnspHi Ta
KNITUHHI MexaHi3amMyn (hOpMyBaHHS 3axXxBOPHOBaHb, MOXIU-
BO HaMiTUTK reHn, GinkoBi MPOAYKTN AKUX € HanbinbLu
3HavyLwmmn. 3rigHo AocnigXeHb, reHn atonii Ta nos'sasa-
HMX 3 Hel0 CTaHiB CKOHLEHTPOBAHO B OCHOBHOMY Y 10 gai-
NAHKaX reHoMy NIOAUHMN.

3a paHuMn pocnigkeHb iCHYOTb BiZOMOCTI LIOAO
acoujauii anepriyHOro puHITY i3 MNONiMOpPI3MOM reHy
TIM-1 9], CD14 5], TLR 2-46], RNA se 3 7].

" LutyBarHA npu arectauii kagpis: Cakeeuy B. []. PoarnosciodxeHicms 2annomurie nonimMopgHux 2eHie TLR 2, TLR 4, CLC-10 ma
iX 38'30K 3 OKpPeMUMU iMyHOMO2iYHUMU MOKa3HUKaMU y X8opux Ha anepeaiyHutl puxim /7 [lpobnemn exosiorii i meanymmyn. — 2013. — T.
17, N2 5-6. — C. 16 -20.
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3Ha4YHy BHYTPIKMITUHHY eKCnpecito ranektuHy-10 B
CD25+ Tieq KNiTMHAX. B 3B's3ky 3 umm, BiH G6e3nocepes-
HbO He MPUIAMAE y4yacTi B MPUrHideHHi dyHkuii CD25+
Treg KMiTWH, OAHaK cneuudiyHa 6nokaga ranexktuHy-10
BigHoBMOE nponicdepatnBHy 3paTHiCTe CD25+ Tiey Kni-
TWH Ta Niacuntoe ix cynpecusHi yHKLii. OTXXe ranekTuH -
10 € HeobOXigHUM Ansi 34iNCHEHHST PerynsiTopHoi akTuB-
HOCTi Treg KNiTWH [8].

3 MeTol BU3HA4YeHHHA poni noniMopdiamy OKpemMux
reHiB, siki KOHTPOIIOTL CTPYKTYPHI Ta perynaTopHi ene-
MEHTU HecneundiyHOi Pe3NCTEHTHOCTI OpraHiamy, B po3-
BWUTKY amnepriyHoro puHITY BU3Ha4yeHa pO3MOBCIOOb-
XeHicTb nonimopdaiamy 2258G/A reHy TLR2 (rs5743708),
reHy TLR 4 (rs4986790) Ta reHy CLC-10 (rs420297) B
rpyni CnocTepexXeHHs i B rpyni NONynsuinHOro KOHTPOrto,
npoBedeHO aHani3 iMyHOMOriYHMX MOKa3HWKIB Ta KMiHiYv-
HUX NPOSIBIB Yy XBOPUX 3 NoniMopdHUMK BapiaHTamun Jo-
cnigXyBaHux renis. [Ins 3'dcyBaHHA MOXINUBOrO Noed-
HaHHS Pi3HMX FEHOTUMIB BCiX rEHiB, O BM3HAYaKTbCSA
npoBeaeHOo aHania rannoTunis.

MaTepianu Ta MeToan AOCNIMKEHHSA

[ns BMpILLEHHS BUCYHYTUX 3aBAaHb NpoBedeHo 00-
cTexeHHst 45 xBopux Ha AP Bikom Big 19 go 65 poki
(35,6 £ 1,57) (4onoBiku cknanun 51% (23 xBopux), a XiHK1
— 49 % (22 xBopux)). Ha MOMeEHT o6CTexXeHHA XBOpPi 3Ha-
XOAMNWUCb B CTagii KNiHiYHOI pemicii Ta npunuHanNn npu-
MoM npoTuaneprivHmMx npenapatiB 3a 72 rogunHu, XBopi
He Manu BaXKKOI CynyTHbOI NaTosnorii.

[iarHo3 AP BcTaHOBMtoBanun Ha OCHOBI KpUTepiiB Adia-
rHocTukn ARIA (2008) 3a anropuTMoM AiarHOCTUKM Npu-
MHATUM B YkpaiHi Ta 3atBepaxeHum MO3B YkpaiHu.
AKICTb XUTTS XBOPUX BM3Ha4anu 3a AOMNOMOroK 3arasb-
HOBM3HaHMX onuTyBanbHUKiB (Adult Rhinoconjunctivitis
Quality of Life Questionnaire).

CeHcubinisauito o anepreHiB giarHocTyBanum Ha nigcra-
Bi KOMMNJIEKCY aneprororidHux MeTOAiB 0OCTexeHHs: 36ip
aneprororiyHoro aHamHesy, NMO3UTUBHUX LLKIPHUX ckapudi-
KaUiHWUX TECTiB Ha anepreHn 3 BUKOPUCTaHHSM CTaHaapT-
Hux HabopiB (TOB «ImyHonor», YkpaiHa).

3a cTaH4apTHOK METOAMKOK NpoBeAeHE BU3HAYEHHS
yncna NenkoumTiB B KPOBi Ta NigpaxyHoK DOpMeHuX erne-
MEHTIB KpoBi B Maskax. PeHoTVMn nimdouunTiB aHanisy-
Banu y BEHO3HIN KPOBi, BUKOPUCTOBYHOUM MOHOKITOHAbHI
aHTuTina go CD4,CD25 (BupobHuuteo «CopbeHT», Po-
Cisl) Ta BHYTPIWHbOKNITUHHOrO 6inky Foxp3 («Bioscien-
ce», CLUA) meTtogom npoOTOYHOI uuTodbrtoopmumeTpii 3a
JOMNOMOrol MPOTOYHOro umtodntoopmumeTpa EPIX LX-
MCL (Beckman Coulter, CLUA), BuKopuctoByoun npo-
rpamy System Il TM software.

PisHi 3aransHoro IgE, inTepnevikiny-4 (1J1-4) Ta iHTep-
nenkiHy-10 (1/1-10) Bu3Havanu 3a [AOMNOMOrOK TECT-
cuctem |PA (TOB «Ykpmen-[oH», YkpaiHa) 3 BMKOpUC-
TaHHAM iMyHObepMeHTHOro aHanisatopa “Stat - Fax
2100" (CWLA).

[nsa Bu3sHayeHHsa nonimopdiamy rs420297 reHy CLC-
10 nposogunu BugineHHs reHomHoi AHK 3 nepudepuny-
HOi KpoBi obcTexyBaHMX 3a gonomoro Habopy «[OHK-
akcnpecc-kpoBb» (000 HM® «Jutex», Poccus). BuaHa-
YeHHs nonimopdiamy reHiB TLR2 (rs5743708) ta TLR 4
(rs4986790) npoBefeHO METOAOM MofiMepasHoi NaHLto-
roBoi peakuii [1].

Tun anenew (C\T) reHy CLC-10 amnnidikyBanu 3a
[O0MNOMOrol anenb-cneundiyHol noniMepasHoi naHuro-
BOI peakuii B 35 MK peakuinHoi cymiln, wo mictuna: 2,5
mkn 10 x Buf anga amnnidikauii; 2 mM xnopugy marHito;
0,2 MM koxHoro dNTP; 2,5 og. OHK-nonimepasu Tag 3
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AOAaBaHHAM no 5 MKMOMb cneundiyHux npanmepis:
CLC_up 5-CCC AGC AAC CAT GCT TCT TGT TAC-3;
CLC_low 5-TGA GCA AAC CCA CCT-3' Ta no 5 nkmornb
cneundivyHnX 30HAIB MiYeHuX cryopecueHTHMMK BapB.-
Hukamn FAM i R6G 3 5'- kiHusa i BHQ-1, BHQ-2 3 3'-KiHus,

BignoBiaHO:

CLC_wt (FAM)CG-CTG-GAG-GAA-CAG-GAA-
AA(BHQ-1);

CLC_m (R6G)CG-CTG-GAG-GAA-CAA-GAA-
AAA(BHQ-2)

[o cymiwi gogaeanu 20-50 Hr reHomHoi [HK obcTe-
XyBaHux. Amnnicpikaudito reHy ranektuHy-10 nposoaunv
Ha amnnicpikaTopi getektytodomy [OT-322 (OO0 ,HMO
OHK-TexHonorns”, Poccus) B pexumi peanbHOro 4vacy,
HaCTYNMHUM YMHOM:

— nepLunit uykn - 95°C/3 XBUNWHY;

— 40 umknis - 95°C/15 cekyHa;

63°C/40 CeKyHA

MpopykTn ammnicpikauii reHy CLC-10 igeHTudpikyBanm 3a
[0MOMOror chryopUCLIEHTHOI peecTpaLlii HakonnyeHHst [HK
3a kaHanamu crroopecueHLii: ana «avkoi» aneni (wt): 1
kaHan — 6apBHVK FAM, aAnsa myTaHTHOI aneni (m): 2 — kaHan
G6apeHUK R6G, GesnocepeaHbO B XOAi peakLyi.

pyny KOHTpOMO cTaHOBUNN 95 NPaKTUYHO 340POBUX
oci6 3 6a3n reHeTM4HUx 3paskie HAOI FeHeTUYHNX Ta iMy-
HOMOTiYHUX OCHOB PO3BUTKY MaTonorii Ta gapmakoreHe-
Tvkm BOH3Y «YMCA». B rpyny KOHTPOnio AN BUBYEHHS
nonimopciamy reHy CLC-10 BigibpaHo 45 3paskie OHK
ocib, Wo He cTpaxganu Ha anepriyHy natonorito. Jocni-
[PKEHHS NPOBOAUNM BIONOBIAHO HagaHOI MMCbMOBOI 3ro-
OV Ha npoBefeHHs1 0OCTEXeHHS Ta 3aKYeHHsT KOMicii 3
€TUYHMX NUTaHb Ta BioeTnkn YKpaiHCbkoi MeguyHoi cTo-
MaTosoriYHoi akagemii.

MaTtemaTtuyHy 06pobKy OTpMMaHUX AaHUX 34iACHIOBa-
nM 3 BUKOpUCTaHHAM nporpamu  «STATISTICA 6.0»
(StatSoft Inc). MopiBHAHHA YaCcTOT reHOTUNIB MiXK JOCHIMKY-
BaHUMM TpynaMu NPOBOAMUMM LUMSAXOM aHanisy Tabnuup
CNPsPKEHOCTi 3a JONOMOrold ToyHoro Tecty ®Piwepa. [Ong
MOPIBHAHHS YacTOT anenen BUKOPUCTOBYBaNWN KpUTepii xz.
[ns ouiHK1 AOCTOBIPHOCTI BIAMIHHOCTEN MiXK rpynamm BUKO-
puCTOBYBany TOMHUIA ABOCTOPOHHIN Kputepi Piepa (ansa
Manux rpym). [Ansa ycix BuaiB aHanisy CTaTUCTUYHO 3Hauy-
LMK BBakanwu BigMiHHOCTI npu p < 0,05.

Pe3ynbTtaTtn Ta ix 06roBopeHHs

[Mpn BMBYEHHI CIMEMHOro aneprosioriYHoro aHamHesy y
XBOpUX Ha AP BWsIBNEHI pi3HOMaHITHI NposiBu aneprii B
CiM'T y 76%. HasBHICTb anepriyHnx 3axsBoptoBaHb y poau-
viB |-l cTyneHto cnopigHeHocTi 3 6OKy maTepi BUsIBieHa B
35%, 3 6oky b6aTbka — y 30%, 3 6oky 060x 6aTbkiB - y 11%
ycix obcTexeHnx xsopux Ha AP. He BusiBneHo gaHux npo
0BTSXKEeHWI anepronoriyHMn aHamHes y 24% xBopux Ha
AP. OTpuMaHi pe3ynbTaTi y3romKytoTbCa 3 AaHUMWU, LIO
cBig4yaTb NpPO MepeBaXKHWUI 3B'A30K 3 aTOMiYHUMKM 3axBo-
ptoBaHHsAMM 3 6oky MaTepi [2].

Ak BuLe 3a3HaYanocs, y pesynbTaTi COCTePeXeHHs
3a nepebirom 3axBOplOBaHHA B AMHaMILi y XBOpUX Ha AP
Oyno BCTaHOBMEHO CTyneHi TskkocTi AP: nerkuii nepebir
—y 11 (25%), cepenHbo-Baxkmun — y 32 (71%), Baxkun —
y 2 (4%). Takox BUSIBMEHa HAsBHICTb CMaAKOBOI anepri-
YHOI cxunbHOCTI ¥y poawmdiB I-Il cTyneHa crnopigHeHocTi 3
Ooky matepi BuseneHa B 35%, 3 6oky 6atbka — y 30%, 3
6oky obox GatbkiB - y 11% ycix obCcTexXeHUx XBOpux Ha
AP. Y 44% nepe6ir AP 6yB noB's3aHuii 3 pi3HUMKU HO30-
noriyHMmMKn chopmamu aneprivHoi natonorii. Y 20% o06-
CTeXeHUx xBopux Ha AP GyB yCTaHOBMEHWI CynyTHIN ai-
arHo3 BA, y 15% npucytHa cumntomaTuka A[l, nosHa
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Tpiaga aTonii BuaBneHa y 11% obCcTexeHnx Hammn XBopumx
Ha AP. lMNpwn anepronoriyHoMy o6CTeXeHHi xBopux Ha AP
y 89% naujieHTiB Oynu BMABMNEHI NO3UTUBHI LLKIPHI Npobun
Ha NUIKoBi, rPMOKOBI, MOGYTOBI, eniaepmMarnbHi Ta Xap4oBi
aneprexu. Npu yomy, y 7% mana micue ceHcubinisauis
00 ofHiel rpynu anepreHy, y 29% - go asox rpyn, y 36% -
00 Tpbox rpyn, y 13% - go 4oTupbox rpyn, a B 4% - oo

BCiX N'ATK rpyn anepreHiB. ¥ 11% XxBOpuWX LWKIpHi npobu
Oynun HeraTMBHUMW OO BCiX BUKOPUCTaHMX arneprexis.

[nsa 3'AcyBaHHS MOXNMBOIO NOEAHAHHS PI3HWX reHo-
TUNIB BCiX reHiB, L0 BM3HA4alTbCA NPOBeAeHO aHari3
rannotunis. BusaBneHo, WO HanyacTilwe 3ycTpiyaeTbes
rannotun GGAACC, sk B rpyni koHTponto (30%), Tak i y
xBopux Ha AP (23%) (Tabn.1).

Tabnuus 1.

Po3nodin yacmom eannomuriig nonimopghisamy TLR 2, TLR 4 ma eeHy eanekmuHy-10 ceped ocib nonmaescbkoi nonynsuii

ma Xxeopux Ha anepeidyHul puHim, %(n)

CLC10
Q [ O Q [ =
TLR4888'G'GB»’Ztt088o’65ttt008005tb’:t
< < (O] O] Q (O] Q (O] O] Q Q

1222221322929 9219]92|9212]2|9|68|8|8|8|8/8|a|8]3
Q < < Q < < ] < < < Q << Q < < Q < <

TR2 | 3| | 2| 0|6 3%|0|d|2| 8352|3323 3|3|2|8|35]%8|3]|%

Tpyna |66,7]| 44| 0 |178]22] 0 | 22| 0 | 0 |44] 0 |0 |22] 0] 0] 0] o|o]o|]o|lo]o|o]o|o]ol]|o

KOHTPO- | (30) | (2) ® | @ (€] 2 1)

nwo

(n=45)

Xsopi |51,1] 22| 0 |200] 0] 0 |111|44| 0 |44]| 0 |0 |44] 0 |0 |22] 0|0 ]o]o]o]o|o]o|o]o]o

Ha AP | (23) | (1) 9) ®) | @ (2) 2) (1)

(n=45)

CLcio e 2= 2,45; BLU = 2,26 (0,92-5,56); p = 0,118
Hocii aneni T

TLR 4 AGIGG 2 1o BRI = o

oG | o aoS 2= 0,49; BLU = 2,15 (0,50-9,21); p = 0,482

TLR 2 GAIAA 2 e BRI = o

2258G/A| Hocii aneni A X*=0.18; Bl =1,00 (0,19-5,24); p = 0,673

Mpn NOpiBHAHHI YacTOT rannoTuniB BM3HAYEHUX MNOni-
mopdiamiB reHiB TLR2 (rs5743708), TLR 4 (rs4986790) Ta
CLC-10 ( rs420297) y rpynax xsopux Ha AP Ta nonynsuin-
HOrO KOHTPOSIO HEe BUSABMEHO AOCTOBIPHOI 3aneXHOCTi MixX
HasIBHICTIO Yy reHoTuni anensa T reHy ranektuHy -10, anensa A
reHy TLR 2 a6o anens G reHy TLR 4 Ta po3sutkom AP.

OpHak npu BUMBYEHHI CiMEMHOro aneprosioriyHoro
aHamHesy y faHoi rpynu xBopux Ha AP BUSIBMEHi pi3HO-
MaHiTHI nposBu aneprii B ciMT y 100%. Y pesynbTari
crnocTepexeHHs 3a nepebirom 3axBOPIOBaHHS B AMHAMIL
y XBOpWX Byno BCTaHOBNEHO CTyneHi TsxkkocTi AP (cepe-
OHBO-TSKKMIM — Y 89%, nerkui nepebir — y 11%) Ta Bu-
3Ha4eHi KniHivHi dopmm AP ( uinopiyHui (abo nepcucty-
toumin) — 100%). Mpu anepronoriyHomy y 100% naujieHTiB
6ynu BUSIBNEHI NO3UTMBHI LUKIPHI NPOBW Ha MUNKOBI, rpu-
6KoBi, MOBYTOBI, enigepmarnbHi Ta Xap4oBi aneprexHu.

AHani3 kniHiYHOro nepebiry 3axBOplOBaHHA Yy OaHWX
XBOPpMX MOKa3aB HasABHICTb CYNyTHbOI MaTonorii: 4acTi
'PBI, wo Big3Havyanuce TpuBanum nepebirom Ta ycknag-
HEHHAMU 3 BOKy OpPOHXO-NereHeBoi cuctemmu (BPOHXITH,
NMHEBMOHIT) — y 83%); MONMUMNO3HUN PUHOCUHYCUT — 67%;
ractpogyofeHitn — 50%.

Mpu aHanisi iMyHOMNoriYHMX NOKa3HWKIB cepepn HOCIIB
rannoTunie BMUsIBMEHa Pi3HULA Ha PiBHI CTAaTUCTUYHOI Te-
HOeHUii (p< 0,06) 3a nokasHukom CD4%/25"/Foxp3’ y Ho-
CiiB rannoTunis 3 MyTaHTHUM anenem.

[ns Kpaworo BMBYEHHA Ta PO3YMIHHA TFeHEeTUYHOI
CXWIBHOCTI A0 BWHWKHEHHA AP 0OrpyHTOBaHuM € Bu-
BYEHHS MOLUMPEHOCTI MOXIUBOIO MOEAHAHHS FeHOTUMIB
reHiB TLR 4 ta CLC10 (Tabn.2).

Tabnuus 2.

Po3nodin yacmom eannomuriie nonimopgpismy TLR 4 ma 2eHy eanekmuHy-10 ceped ocibé nonmascekoi

nonynayii ma xeopux Ha anepeiyHul puHim, %(n)

C#fRio AACC | AACT | AATT | AGCC | AGCT | AGTT | GGCC | GGCT | GGTT
['pyna koHTponto 66,7 17,8
(n=15) (30) ® 22(1) | 44@ | 22@Q) 0 0 0 0
:(:°APF', 533 20 13,3 4,4 44 4,4 0 0 0
(n=45) (24) 9) (6) 2 2 2
(CLC10) CT/TT, 2 or R ] oo
(TLR 4) AG/GG X =0,26; BlW = 3,14 (0,31-31,42); p = 0,609

BusiBneHo, Wo HanyacrTiwe 3yCcTpiyaeTbCs rannotmn
AACC, sk B rpyni koHTposto (30%), Tak i y xBopux Ha AP
(24%). MNpn NOpPIBHAHHI YacTOT ransioTUNIB BU3HAYEHUX
nonimopciamie reHis TLR 4 (rs4986790) ta CLC-10
(rs420297) y rpynax xsopux Ha AP Ta nonynsauinHoro Ko-
HTPOIO He BUSIBNEHO AOCTOBIPHOI 3aMeXHOCTi MK HasiB-
HicTio ¥ reHoTuni anensa T reHy ranektuHy -10 Ta anens
G reHy TLR 4 3 possutkom AP.

[ns Ginblu AeTanbHOI OLHKX CTaHy KINITUHHOMO Ta rymo-
panbHOro iMyHITeTy y XBopux Ha AP 3anexHo Big rannotu-
nis nonimopdiamia TLR4 ta CLC-10 6ynu ouiHeHi nokasHu-
kv imyHorpam xsopux Ha AP 3 rannotunom TLR4/CLC 10
(Tabn.3) B MOPIBHsHI 3 NOKa3HWKaMMN 0BCTEXEHMX XBOPUX Ha
AP, 10 He € HociAMM 3a3Ha4YeHMX rannoTuniB.
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Ak 3asHauyanocs paHiwe, MNOpyLUeHHs piBHOBaru
T1\T2-xennepiB 3 nepeBaxxaHHsaM T-2 iMyHHOI BignoBigi
Bigirpae nposigHy ponb B po3suTky AP. Y Bignosigb Ha
BNNMB anepreHiB y xsopux Ha AP BigbyBaeTbCsi BUBIMb-
HeHHA T2-UMTOKIHIB Ta IHAYKYETbCA aKTUBaLis €e03MHOMI-
niB, oNacucTuX KNiTMH Ta nigBuLeHnn cuHtes Ig E. IcHy-
I0Tb BiJOMOCTIi, 3a3HaudeHi peakuii BiabyBalTbcs onoce-
penkoBaHo 4yepe3 TLR4. NanektuH-10 6e3nocepeaHbo He
npuimMae yyacTi B NpurHideHHi dyHkuii CD250 Treg Kni-
TWH, OOHaK € HeobXigHMM ANSA 3AINCHEHHS perynsTopHoi
aKTUBHOCTI Treg KMITUH [8]. Bynu ouiHEHi NokasHukn imy-
Horpam xBopux Ha AP 3 rannotunom TLR4/CLC 10
(Tabn.3) B NOPIBHSAHI 3 NOKa3HWKaMy 0OCTEXEHNX XBOPUX
Ha AP, WO He € HOCIAMM BU3HAYEHUX rannoTuniB.
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Tabnuus 3

IMyHono2iyHi nokasHUKU y xeopux Ha AP 3anexHo eid earnnomuriie nonimopgpiamie TLR4 ma CLC 10

[MokasHWKN NPakTU4YHO XBopi Ha AP 3 rannotunom XBORiAH%,\é%EF?rTOg-T-HOM

Mokaskuk 300poBUX OCi6 AG/(CT+TT), (n=4) * (n:4I) *
Nenkountn, 10%n 4,0-8,8 4,72 + 0,60 5,69 + 0,33
JimpounTtun, % 18 — 40 28,75 + 3,75 28,73 +1,19
EosnHodinu, % 0-5 6,25+ 1,03 4,10 £ 0,45

BaranbHui IgE, MOa/mn 0-130 206,78 + 5,08 197,41 £ 12,53
CD4", % 39+5 41,68 + 3,14 40,43 + 1,30
CD4'/CD25",% 9,4+ 2,05 13,83 + 2,87 17,21+ 2,10

CD4'CD25Foxp3*,% . .
(Tuc/mkn) 5-10% Bin CD4 6,29 + 0,50 4,5+ 0,40

IN-10, nr/mn 0- 50 nr/mn 0,34 +£ 0,02 0,36 + 0,02
IN-4,nr/mn 0-20nr/mn 55,9+ 11,33 49,84 + 3,80

Mpu pocnigxeHHi nokasHuKiB NepudgepuyHOi KpoBi
XBOpUX Ha AP HoOCIiiB 3a3Ha4yeHnx rannoTunis BUSIBMEHO,
WO piBEHb NEnKoUMTIB B cepegHboMy cknaeB 4,72 +*
0,60*10%n, TO6TO HE BUXOAMB 3a MEXi NOKA3HWKIB Mpak-
TWYHO 340poBuX ocid (4,0 - 8,8*109/11). BigHocHa Kinb-
KicTb nimdounTiB y cepeagHboMy cknana 28,75 + 3,75%,
IO TaKoX He BUXOAMTb 33 MeXi MOKa3HMWKIB NPaKTU4HO
30opoBux ocib (18 — 40%); BuABMNEeHa NOMipHa €03UHO-
dinis 3i 36iNbLWEHHAM BiGHOCHOI KiNbKOCTI €03uHoiniB,
Lo B cepedHbOMy cknana 6,25 + 1,03%. 3a pesynbTa-
Tamu obcTexeHHst xBopux Ha AP HociiB rannotunis TLR4
CLC 10 B iMyHOMNOriYHMX MOKa3HWMKax PiBEHb EeKCrpecii
MOMeKyn cD4* y xBopux Ha AP maB TeHaeHUito oo 36i-
NbLUEHHA, Ta B cepegHboMy cknas 41,68 + 3,14% npwu
nokasHMKax npakTU4HO 340poBuX Nnogen 39+5%; piBeHb
ekcnpecii CD4*/CD25" ctaHosuB 13,83 + 2,87%, Lo ne-
peBwLLye NokasHUKK 3goposux nogen (9,4 + 2,05%). lMo-

Ka3HUK piBHIO ekcripecii Monekyn CD4'CD25 Foxp3” mas
TEeHAEHUi0 Ao 36inblieHHs (B cepeaHbOMy cknaBs 6,29 +
0,50%). MNMpu BU3HaYeHHiI piBHIO 3aranbHoro IgE B cepea-
HbOMY KOHLIEHTpaLis B rpyni xsopux Ha AP HociiB ranno-
Tmnie TLR4 CLC 10 craHoBuna 206,78 + 5,08 MO/mn
npv NOKasHWKax Yy MpakTU4HO 340poBux ocid 0 — 130
MO/mn.

YwmicT y cuposaTui 1/1-10 y xBopux Ha AP y cepea-
HboMy cknaB 0,34 + 0,02 nr/mn, Wo He nepeBuLLyE NoKa-
3HUKM MpaKkTM4HO 3gopoBux nogen 0- 50 nr/mn; BiA3Ha-
yaeTbCs 36inbleHHsa BMICcTy IJ1-4 y cupoBaTui Ta cTaHo-
BB 55,9 + 11,33 nr/mn npu nokasHuMKax y MPaKTUYHO
3aopoBux ocib 0 — 20 nr/mn.

3 MeTol BUSIBNEHHS BiAMIHHOCTEN 3a iMYHOMOriYHU-
MU MOKasHWKamu y XxBopux Ha AP HociiB rannoTtunis
TLR4 CLC 10 6yno npoBefeHe MOPIBHAHHSA BigNOBIgHNX
rpyn 3 BUKOPUCTaHHSAM KpuTepito MaHHa-YiTHi (Tab.4).

Tabnuus 4
BidmiHHOCMI 3@ iMyHOM02iYHUMU MOKa3HUKamMu y xeopux Ha AP Hociie eannomunie TLR4 CLC 10
MokasHuk XBopi Ha AP 3 rannotunom TLR4 CLC 10, (n=4) XBCEﬁI::i)AP’
CD4'CD25Foxp3°*,% (Tuc/mkn) 6,29 + 0,50 4,5+ 0,40
U, p Un=4n=41) = 25,50, p=0,024

U, p - 8idmMiHHOCMI Mix e2pynamu 3a Kpumepiem MaHHa- YimHi.

Mpu 3’AcyBaHHi 3aneXHOCTi PiBHS eKkcnpecii Monekyrn
CD4'CD25'Foxp3" y xBopux Ha AP HociiB rannoTunis
TLR4 CLC 10 Bigmi4eHo, WO B 3a3HayeHin rpyni nokas-
HVK ByB CTAaTUCTUYHO 3HAYMMO BULLMIA (kpuTepin MaHHa-
YiTHi U(n=a;n= 41) = 25,50; p=0,024) Ta cknas 6,29 * 0,50%
(Tnc/mkn).

OTpumaHi pe3ynbTati 4o3BonstoTb posrnagaty OHI
reHiB TLR 4 (rs4986790) ta CLC-10 ( rs420297), sk go-
[aTKOBWIA MPOrHOCTUYHUIA NMOKa3HUK MPU NaTOreHeTUYHUX
[OCNIOKEHHSX.

BucHoBKkM
1. lMpn NOpPIBHAHHI YacTOT ranfoTUNIB BU3HAYEHUX
nonimopcpismis  reHis  TLR2 (rs5743708), TLR 4

(rs4986790) Ta CLC-10 ( rs420297) y rpynax XBOpuX Ha
AP Ta nonynsAuiiHoro KOHTPOIO He BUSIBNIEHO AOCTOBIp-
HOI 3aneXHOCTiI MiXX HasiBHICTIO y reHoTuni anensa T reHy
ranektuHy -10, anens A reHy TLR 2 a6o anensa G reHy
TLR 4 Ta po3sutkom AP.

2. Mpn BUBYEHHI NOLLUMPEHOCTI MOXNNBOrO NOegHaH-
HA reHoTuniB reHiB TLR 4 (rs4986790) ta CLC10 (
rs420297) ) BMSABNEHO, WO HaWyacTille 3yCTpivYaeTbes
rannotun AACC, sk B rpyni koHTporito (30%), Tak i y XBo-
pux Ha AP (24%), y rpynax xBopux Ha AP Ta nonynsuin-
HOro KOHTPOIIO HE BUSBMEHO [AOCTOBIPHOI 3amneXHOCTi
MK HasBHICTO Y reHoTUNi anens T reHy ranekTuHy -10 Ta
anena G reHy TLR 4 3 po3sutkom AP.
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3. Y xBopux Ha AP HociiB rannotunis TLR4/ CLC 10,
AKi MiCTaTb noniMmopdHi aneni G tTa T BUSBNEHO AOCTOBI-
pHO BULLINA piBEHb ekcnpecii Morekyn
CD4'CD25'Foxp3" Tper knituH (kpuTepit MaHHa-YiTHi
Up=4n= a1y = 25,50; p=0,024),0 cknas 6,29 * 0,50%
(Tc/MKn) i3 3HWKEHHsIM BMICTY IL-10 Ta nigBuweHHAM IL-
4 (55,9 £ 11,33 nr/mn).
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English version: PREVALENCE OF HAPLOTYPES OF POLYMORPHIC
GENES TLR 2, TLR 4, CLC-10 AND THEIR ASSOCIATION WITH SOME
IMMUNOLOGICAL PARAMETERS IN PATIENTS WITH ALLERGIC
RHINITIS™

Sakevych V. D.
State Higher School of Ukraine "Ukrainian Medical Stomatological Academy"”, Poltava

To determine the role of specific polymorphisms of genes that control the structural and regulatory elements nonspecific
resistance of the organism in the development of allergic rhinitis prevalence determined polymorphism 2258G / A gene
TLR2 (rs5743708), TLR 4 gene (rs4986790) and CLC- 10 gene (rs420297) in the group surveillance and population con-
trol group , the analysis of immunological parameters and clinical manifestations in patients with polymorphic variants
studied genes. To clarify a possible combination of different genotypes of all genes that define haplotype analyzes .
When comparing the frequencies of haplotypes defined by polymorphisms of genes TLRZ (rs5743708), TLR 4
(rs4986790) and CLC-10 (rs420297) in patients with AR and population control were found reliable relationship between
the presence of T allele genotype halektynu -10 gene, allele A gene TLR 2 or TLR gene allele G 4 and the development
of RA. In the study of the prevalence of possible combinations of genotypes TLR 4 gene (Asp299Gly) and CLC10
(rs420297)) found that the most common haplotype AASS as in the control group (30% ) and in patients with AR ( 24%6)
in patients with AR and population control were found reliable relationshijp between the presence of T allele genotype
halektynu -10 gene and allele G TLR 4 gene with the development of RA. In patients with AR haplotype carriers TLR4 /
CLC 10 containing polymorphic alleles G and T were found significantly higher levels of expression of molecules CD4
CD25 Foxp3 MPER cells ( Mann- Whitney U (n = 4 ; n =41 ) = 2550, p = 0.024 ), which was 6,29 + 0,50% ( thou-
sands / ml ) of reducing the amount of IL -10 and IL -4 increase (55,9 + 11,33 pg / ml). The results obtained can be
considered gene TLR 4 SNPs (rs4986790) and CLC-10 (rs420297), as an additional prognostic indicator in pathogenetic
studies.

Keywords: polymorphism, Toll-like receptors, halektyn-10 , allergic rhinitis.

Introduction

There is a tendency to a rapid spread of allergic dis-
eases in the world, which become a serious issue be-
cause of the widespread, annual growth of widespread
disease, frequent complications, as well as a sharp de-
cline in performance and quality of life of patients.

AR is seen as a major problem of allergology , since
the disease in most cases is the first clinical manifesta-
tion of atopy , followed by transformation of bronchial
asthma (BA) [4].

The study of the genetic basis of atopy is a key issue,
which is necessary to establish the relationship between
hereditary and environmental factors in the implementa-
tion of very complex pathological phenotype and under-
standing the mechanisms of interaction polygenic sys-
tems in the implementation of genetic information at the
level of the whole organism . Knowing the molecular and
cellular mechanisms of disease, we may identify genes,
whose protein products are the most significant. Accord-
ing to studies , the genes of atopy and associated states
are concentrated mainly in the 10 areas of the human
genome .

According to studies , there are data about the asso-
ciation of allergic rhinitis with gene polymorphisms TIM-1
[9], SD14 [5], TLR 2-4 [6], RNA se 3 [7].

Specificity of the innate immune system is realized
through family Toll- like receptors (TLRs). Important
structural and molecular elements of the pattern - distinc-
tive receptor (SPR) is a Toll- like receptor 2 (TLR 2) and
Toll- like receptor 4 (TLR4). The genes encoding TLR2
and TLR4 show high variability in the population [1]. Re-
cently the information has appeared about the identifica-
tion of functional polymorphisms of genes TLR, due to
the replacement of single nucleotides (from Eng. Single
nucleotide polymorphism - SNP). As a result of these
substitutions there is a reduction of ability to recognize
appropriate ligands and efficiency of signal pulses, which
leads to disruption of the activation of immune cells. A
functional polymorphism of TLR 2-4 gives the regulation
of innate immune response that is essential imbalance
T1/T2-helpers. Similar mechanism may play a crucial role
in the formation of chronic inflammation and has attracted
attention as a potential risk factor for the development of
atopic diseases, including AR [6].

In studies of foreign scientists the association of aller-
gic rhinitis with gene polymorphisms halektyn -10 (CLC-
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10) is studied [3]. Halektyn -10 is representative of a fam-
ily of endogenous lectins (known as lizofosfolipaza , pro-
tein Charcot - Leyden) , found in eosinophils and baso-
phils. Exact studies have shown a significant intracellular
expression of halektynu -10 to SD25+ Treg cells. In this
connection, it does not participate directly in the suppres-
sion SD25+ Treg cells, but the specific blockade of halek-
tyn -10 restores proliferative capacity SD25+ Treg cells
and enhances their suppressive function. So halektyn -10
is necessary for the regulatory activity of Treg cells [8].

To determine the role of specific polymorphisms of
genes that controls the structural and regulatory ele-
ments nonspecific resistance of the organism in the de-
velopment of allergic rhinitis prevalence determined
polymorphism 2258G / A gene TLR2 (rs5743708), TLR 4
gene (rs4986790) and CLC-10 gene (rs420297) in the
group surveillance and population control group, the
analysis of immunological parameters and clinical mani-
festations in patients with polymorphic variants studied
genes.

Materials and methods.

To address the challenges put forward were exam-
ined 45 patients with AR aged 19 to 65 years (35,6 *
1,57) (men accounted for 51 % (23 patients) , and
women - 49% (22 patients )). At the time of the survey ,
patients were in clinical remission stage and stopped re-
ceiving allergy medications 72 hours , the patients had
severe comorbidity.

Diagnosis is established based on the AR diagnostic
criteria ARIA (2008) diagnostic algorithm adopted in
Ukraine and approved by the Ministry of Health of
Ukraine. Quality of life of patients was determined using
generally recognized questionnaires (Adult Rhinocon-
junctivitis Quality of Life Questionnaire).

Sensitization to allergens diagnosed on the basis of
complex allergy diagnostic testing: collection allergic his-
tory, a positive skin scarificating test to allergens using
standard sets (of "Immunologist ', Vinnitsa, Ukraine).

According to the standard procedure was conducted
to determine the number of white blood cells in the blood
and counting of blood cells in smears. Lymphocyte phe-
notype was analyzed in venous blood using monoclonal
antibodies to CD4, SD25 (production of "sorbent”, Rus-
sia) and intracellular protein Foxp3 («Bioscience», USA)
by flow tsytoflyuorymetriyi by flow tsytoflyuorymetra EPIX
LX-MCL (Beckman Coulter, USA) using a program called
System Il TM software.

The levels of total IgE, interleukin-4 (IL-4) and inter-
leukin-10 (IL-10) were determined using ELISA test kits
(of "Ukrmed Don", Ukraine) using ELISA analyzer "Stat -
Fax 2100" (USA).

To determine gene polymorphism rs420297 CLC-10
conducted the selection of genomic DNA from peripheral
blood of examined using a set of "DNA Express-blood"
(OO0 NPF «Lyteh", Russia). Determination of gene
polymorphism TLR2 (rs5743708) and TLR 4 (rs4986790)
conducted by polymerase chain reaction [1].

Type allele (C \ T) CLC-10 gene was amplified using
allele-specific polymerase chain reaction in 35 ml reac-
tion mixture contained: 2.5 ml 10 x Buf for amplification,
and 2 mM magnesium chloride, 0.2 mM of each dNTP ,
2.5 units. Tag DNA polymerase with the addition of 5
pkmol specific primers: CLC_up 5-CCC AGC AAC CAT
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GCT TCT TGT TAC-3"; CLC_low 5'-TGA GCA AAC CCA
CCT-3' and 5 pkmol specific probes labeled with fluores-
cent dyes FAM and R6G from the 5 'end and BHQ-1,
BHQ-2 from the 3' end, respectively:

CLC_wt (FAM) CG-CTG-GAG-GAA-CAG-GAA-AA
(BHQ-1);

CLC_m (R6G) CG-CTG-GAG-GAA-CAA-GAA-AAA
(BHQ-2)

Genomic DNA of examined of 20-50 ng was added to
the mixture. Gene amplification halektynu-10 was per-
formed on Thermocyclers detecting DT-322 (OOO "NPO
DNA-technology”, Russia) in real time, as follows:

- First cycle — 95°C / 3 minutes;

- 40 cycles — 95°C/15 seconds;

63°C/40 seconds

Products gene amplification CLC-10 were identified
using fluorescent registration accumulation of DNA fluo-
rescence channels: for the "wild" allele (wt): 1 channel -
dye FAM, for the mutant allele (m): 2 - channel dye R6G,
directly in the reaction.

The control group was consisted of 95 healthy indi-
viduals from a database of genetic samples SRI Genetic
and immunological bases of pathology and pharmacoge-
netics VDNZU "UMSA." In the control group for the study
of gene polymorphism SLC-10 were selected 45 DNA
samples of persons not suffering from allergic diseases.
The study was conducted in accordance with provided
written consent to the inspection and conclusion of the
Commission on ethical issues and bioethics Ukrainian
Medical Dental Academy.

Mathematical analysis of the data was carried out us-
ing the program «STATISTICA 6.0» (StatSoft Inc). Com-
parison of genotype frequencies between the study
groups was performed by analysis of contingency tables
using Fisher's exact test. To compare allele frequencies
used criterion x2. To assess the reliability of differences
between groups using Fisher's exact two-sided test (for
small groups). For all types of analysis considered differ-
ences statistically significant at p <0.05.

Results and discussion.

In the study of family allergic history in patients with
AR were found various manifestations of allergy in the
family in 76%. The presence of allergic diseases in rela-
tives and Il degree relatives of the mother was found in
35% of the father - in 30% of both parents - 11% of all
patients examined in AR. There were no data on the bur-
dened history of allergy in 24% of patients with RA. The
results are consistent with data indicating preferential re-
lationship with atopic diseases of the mother [2].

As noted above , as a result of observation of the dy-
namics of the disease in patients with AR were installed
AR severity: mild course - in 11 (25%) , medium -heavy -
in 32 (71%), heavy - in 2 (4%). Also was revealed the
presence of genetic predisposition to allergic relatives
and Il degree relatives of the mother was found in 35% of
the father - in 30% of both parents - 11% of all patients
examined in AR. In 44% of the course AR has been as-
sociated with various nosological forms of allergic dis-
ease. In 20% of the patients on concomitant AR was es-
tablished diagnosis of asthma, 15% present symptoms of
AD, the full triad of atopy was found in 11% of patients
surveyed by us in AR. With Allergic examination of pa-
tients with AR in 89% of patients were found positive skin
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tests to pollen, fungal, household, epidermal and food
allergens. Moreover, 7% occurred sensitization to one
allergen group, 29% - to two groups, 36% - up to three
groups, 13% - to the four groups, and 4% - of all five
groups of allergens. In 11 % of patients had negative skin
tests to all allergens used .

To clarify a possible combination of different geno-
types of all genes that define haplotypes were analyzed.
We found that the most common haplotype GGAASS as
in the control group (30%) and in patients with AR (23%)
(Table 1).

Table 1.

The distribution of haplotype frequencies polymorphism TLR 2, TLR 4 and halektynu-10 gene among Poltava population and patients

with allergic rhinitis,% (n)

CLC10
Q = 0 = = Q 0 = = = = =
TLR4808055|':';.'20880'65»—';3:008000'—»—'»:
< < < V] Q Q o Q ] O] U] Q Q Q Q )
< } :‘E( :(E g é } < < < g 2 < S(D g < < < 0] U] 8 o o O] o o o
Q < < | < | O] <] < < 0| < 0| <| < o < ol <| <
TR2 | 5 | | 2| 8| 5| F|0|d|<|8|3|2|8|F|2|3|5]3|8|5|2|8]F|2|3|3]|%
Group | 66,7 | 4,4 0 |178R2(1) 0 R2(1) O 0 442 O 0 p2(1y O 0 0 0 0 0 0 0 0 0 0 0 0 0
control | (30) | (2) ©)
(n=45)
Patients| 51,1 | 2,2 0 |200 0 0 (111442 O B4(2 O 0 B4y O 0 R2(1) O 0 0 0 0 0 0 0 0 0 0
inAR | (23) | (1) 9 (5)
(n=45)
CLC10 CT/TT ¥° = 2,45; BLLl = 2,26 (0,92-5,56); p = 0,118
allele carriers T
TLR 4 AGIGG 2_ a0 BRIl = 0oy =
896A/G | allele carriers G X"=0,49; Blll = 2,15 (0,50-9,21); p = 0,482
TLR 2 GA/AA 2_ . _ " ih =
2258G/A| allele carriers A X =0.18; B = 1,00 (0,19-5,24); p = 0,673

In comparison of the frequencies of haplotypes de-
fined by polymorphisms of genes TLR2 (rs5743708), TLR
4 (rs4986790) and CLC-10 (rs420297) in patients with
AR and population control were found reliable relation-
ship between the presence of T allele genotype halek-
tynu -10 gene, allele A gene TLR 2 or TLR gene allele G
4 and the development of RA.

However, the study of family allergic history in this
group of patients with AR found various manifestations of
allergy in the family in 100%. As a result of observation of
the dynamics of the disease in patients was found sever-
ity of AR (medium-difficult - 89%, mild course - 11%) ac-
cording to the clinical form of AR (year-round (or persis-
tent) - 100%). When Allergic to 100% of patients were
found positive skin tests to pollen, fungal, household,
epidermal and food allergens.

Analysis of the clinical course of disease in these pa-
tients showed the presence of comorbidity: frequent
SARS that were more prolonged course and complica-
tions of the bronchopulmonary system (bronchitis, pneu-
monia) - 83%; polypous rhinosinusitis - 67% gastroduo-
denitises - 50%.

In the analysis of immunological parameters including
carrier haplotypes revealed a difference in the level of
statistical trend (p < 0,06) in terms of CD4 / 25 / Foxp3 in
carriers of the mutant allele haplotypes.

In order to better study and understanding of genetic
predisposition to the emergence of AR reasonable is to
study the prevalence of possible combinations of geno-
types 4 and TLR genes CLC10 (Table 2).

Table 2.

Frequency distribution of haplotypes 4 and TLR polymorphisms halektynu-10 gene among Poltava

population and patients with allergic rhinitis,% (n)

CT"LCRiO AACC | AACT | AATT | Accc | AceT | AGTT | cece | ceceT | caTT
66,7 17,8
Group control (n=45 ! g 22(1 4,4 (2 2,2 (1 0 0 0 0
p conrol (n=45) A W | 44@ | 220
Patients 533 20 133 24 44 44 0 0 0
in AR (n=45) (24) ©) ©6) @) @) ©)
(CLC10) CTT, o ] -
(TLR 4 NOIGG ¥= 0,26; BLU = 3,14 (0,31-31,42); p = 0,609

We found that the most common haplotype AASS as
in the control group (30%) and in patients with AR (24%).
When comparing the frequencies of haplotypes defined
by polymorphisms of genes TLR 4 (rs4986790) and CLC-
10 (rs420297) in patients with AR and population control
were found reliable relationship between the presence of
T allele genotype halektynu -10 gene and allele G TLR 4
gene with the development of RA.

For a more detailed assessment of cellular and hu-
moral immunity in patients with AR depending on TLR4
polymorphisms and haplotypes CLC 10 immunological
parameters were evaluated in patients with AR haplotype
TLR4 CLC 10 (Table 3) in comparison with those of the
patients in the AR that are not carriers of these haplotypes.
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As noted earlier, the imbalance T1\T2 -helper cells
with a predominance of T-2 immune response plays a
major role in the development of RA. In response to ex-
posure to allergens in patients with AR is the release of
T2- induced cytokines and activation of eosinophils, mast
cells and increased synthesis of IgE. There is information
of mentioned reactions that occur indirectly via TLR4.
Halektyn -10 does not directly take part in the suppres-
sion SD25+ Treg cells, but is necessary for the regulatory
activity of Treg cells [ 8]. Immunological parameters were
evaluated in patients with AR haplotype TLR4/CLC 10
(Table 3) in comparison with those of the patients in the
AR which is not specified haplotype carriers .
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Table 3.

Immunological parameters in patients with AR depending on TLR4 polymorphisms and haplotypes CLC 10

. . . Patients with RA, with haplotype
reay s | AT Terleees AATAGICESTTeCT

L, 10%n 4,0-8,8 4,72 +£ 0,60 5,69 + 0,33
Lymphocytes, % 18 — 40 28,75+ 3,75 28,73 +1,19
Eosinophils, % 0-5 6,25 + 1,03 4,10 £ 0,45

Total IgE, IU / ml 0-130 206,78 + 5,08 197,41 + 12,53
CD4", % 39+5 41,68 + 3,14 40,43 +1,30
CD4°/CD25",% 9,4+2,05 13,83 + 2,87 17,21+ 2,10

CD4'CD25"Foxp3',% 5-10% Big CD4" 6,29 + 0,50 4,5+ 0,40

IL-10, pg / ml 0- 50 nr/mn 0,34 + 0,02 0,36 + 0,02
IL-4, pg / ml 0-20nr/mn 55,9+ 11,33 49,84 + 3,80

In the study of peripheral blood of patients with AR
carriers listed haplotypes was revealed that the level of
white blood cells averaged 4,72 + 0,60 * 109 / L , that did
not go beyond the parameters of healthy individuals (4.0
- 8.8 *109 /). The relative number of lymphocytes in the
average of 28,75 + 3,75%, which is also not beyond the
parameters of healthy individuals (18 - 40%) revealed
mild eosinophilia with an increase in the relative number
of eosinophils that averaged 6,25 * 1, 03 %. According to
a survey of patients with AR haplotype carriers TLR4
CLC 10 immunological parameters in the expression of
CD4 molecules in patients with AR had a tendency to in-
crease, and the average was 41,68 + 3,14% in terms of
healthy subjects 39 + 5% level expression of CD4 / CD25
was 13,83 + 2,87%, higher than that of healthy people

(9,4 = 2,05%). Indicator of the level of expression of CD4
CD25 Foxp3 molecules tended to increase ( on average
was 6,29 + 0,50%). In determining the level of total IgE in
the average concentration in patients with AR haplotype
carriers TLR4 CLC 10 was 206,78 + 5,08 IU / ml at per-
formance in healthy persons 0 - 130 IU / ml.

The content of serum IL-10 in patients with AR is av-
eraged 0,34 £ 0,02 pg / ml, which is not higher than in
healthy people 0 - 50 pg / ml; marked increase in the
content of IL-4 and serum was 55, 9 £ 11,33 pg / ml at
performance in healthy persons 0 - 20 pg / ml.

In order to detect differences in immunological pa-
rameters in patients with AR haplotype carriers TLR4
CLC 10 compared the respective groups using the Mann-
Whitney (tab.4).

Tab.4

Differences in immunological parameters in patients with AR haplotype carriers TLR4 CLC 10

Index Patients with AR haplotypes TLR4 CLC 10 , (n=4) Patients with RA, (n=41)
CD4'CD25Foxp3’,% 6,29 + 0,50 4,5+ 0,40
U, p U(n=4;n= 41)= 25,50, p=0,024

U, p - differences between groups by Mann-Whitney.

In clarifying the dependence of the level of expression
of CD4 CD25 Foxp3 molecules in patients with AR Media
TLR4 CLC 10 haplotypes observed in this group rate was
statistically significantly higher (Mann-Whitney U (n =4; n
= 41) = 25.50; p = 0,024) and was 6,29 *+ 0,50% (thou-
sands / ml).

The results can considered gene TLR 4 SNPs
(rs4986790) and CLC-10 (rs420297), as an additional
prognostic indicator in pathogenetic studies.

Conclusions

1. When comparing the frequencies of haplotypes de-
fined by polymorphisms of genes TLR2 (rs5743708), TLR
4 (rs4986790) and CLC-10 (rs420297) in patients with
AR and population control were found reliable relation-
ship between the presence of T allele genotype halek-
tynu -10 gene, allele A gene TLR 2 or TLR gene allele G
4 and the development of RA.

2. In the study of the prevalence of possible combina-
tions of genotypes TLR 4 gene (rs4986790) and CLC10
(rs420297)) was found that the most common haplotype
AASS as in the control group (30%) and in patients with
AR (24%) in patients with AR and population control were
found reliable relationship between the presence of T al-
lele genotype halektynu -10 gene and allele G TLR 4
gene with the development of RA.

3. In patients with AR haplotype carriers TLR4 / CLC-
10 containing polymorphic alleles G and T were found
significantly higher levels of expression of molecules CD4
CD25 Foxp3 MPER cells (Mann-Whitney U (n = 4; n =

23

41) = 25,50; p = 0.024), which was 6,29 + 0,50% (thou-
sands / ml) of reducing the amount of IL-10 and IL-4 in-
crease (55,9 + 11,33 pg / ml).
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EKCNMEPUMEHTAJIbHA MEANLINHA
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XPOHOJIOI'IAA AECTPYKTUBHO-AEFEHEPATUBHUX TA 3AMNAJIbHUX
NMPOLIECIB NPN EKCNEPUMEHTAJIbHOMY IHCYJIbTI Y LLIYPIB
NIHII BICTAP

KonecHuk B.B.
OY «lHcTuTyT Hemnpoxipyprii imeHi akag. A.lN. PomogaHoBa HAMH YkpaiHu». M. Kuis

Y «lHcTutyT Mikpobionorii Ta imyHonorii imeHi |.1. MeuHnkoBa HAMH YkpaiHu». m. Xapkis

Marepuasnom nccieg0Banus CTam MHTAKTHBIE CaMLIbI KPbIC JMHN BUCTap 3-X MECIYHOro Bo3pacta (n=84) u ocobu ¢ Mo-
JETMPOBAHHBIM MLIEMUYECKUM NHCYIIbTOM (N=84), 3@ KOTOPbIMU HAO/IOAE/M Ha NPOTSKEHM 28 CyTOK. Mukpockormde-
CKOE UCCIIEA0BAHNE TIPOBOANIIN TPAANUNOHHO. KYCOYKM [O/IOBHOIO MO3Ia U3BJIEKA/M, ITPOMbIBAM, Q@UKCUPOBA/IN B
12%-M gopmarnsaernge, noaaaBam rnocrourkcaym, 06e3BoxmBam. CPE3bl OKPAaLLNBa/IN, aHa/IM3NPOBA/IN B MUKDOCKO-
ne; ororpagupoBa LnppoBoy Kamepow «Canon EOS-3000». bbiio yCTaHOB/IEHO, YTO HA MPOTSXEHMM 1-X-17-X CYTOK
Ha6/OAEHNS OCYLUECTBIIS/ICS BBIPAaXEHHDBIN CTPYKTYPHO-QYHKUMOHAIBHBIN DEMPEC HEMPOLMTOB, EHAOTE/NS MUKPOCOCY-
OB 0/10BHOrO MO3ra. 10CEqHm CBA3bIBAIN U3 Pa3BUTUEM TPOMOO3a8, M3MEHEHUSMU TPOGUKM, PA3BUTHEM AECTPYK-
Ly, HEKPO3a. XapakTEPHbIMU MOPQ@OIOTMYECKUMM [TPUIHAKAMU CYUTA/IN AEMEHEPALMIO, PAa3BUTHE BOCIIA/IUTE/TbHBIX
NpoLIECOB. TakuM 06pazoM, MUKPOCKOITUYECKUE UBMEHEHNS B KOPE MOJIOBHOMO MO3ra CaMLIOB KPbIC JIMHIM BUCTap HOCH-
JIM QPa3HbIM XaPaKTED, 3aBUCH/IN OT CDOKOB AEBIOTY MOJE/TMPOBAHHOIO MLLIEMUYECKOrO 3MOO/TMYECKOIrO MHCY/IbTa, COCTO-
M B AECTPYKUNN SHAOTEMOUNTOB, ITIMH, SAEDHO-LUUTOMIA3MATUYECKMX KOMITOHEHTOB HEMPOHOB, QOPMUPOBAHMHN 0Ya-
OB BOCIIa/IEHMS.

KnioueBble crioBa: AeCTPyKLUS, AereHepauus, BocrnaneHme, caMmupbl KpbiC NMHUKM Buctap, MoAenupoBaHHbIN UemMuye-
CKUI eMBONUTUYECKUI UHCYIbT.

lpedcmasneHa poboma sense coboro hpacmeHm Hayko80-00CIiOHUYLKOI memamuKu:«Po3pobka mexHonoaii ompuMaHHs aymok-
NiMuH pi3HUx munige 6io/102iYHUX MKaHUH i3 cmMpOMasibHUX KITIMUH KiCmKO8020 MO3KY | 3acmocyeaHHS ix Orisl fliKy8aHHS1 3axXx80pH8aHb
pi3HO20 reHe3y 3a 00MoOMO20r0 aymompaHcrinaHmayii», Homep Ne 0106 U003995.

3 TOYKM 30pYy BITYM3HAHUX Ta 3apyOiKHUX OOCHiAHU-
KiB, iHCYNbT Ha TenepilHin Yac sBnse cobo CeprosHy
npobnemMy sik onepaTUBHOI, TaK i KOHCEPBATMBHOI HEBPO-
norii [2,4]. Ctatnctuka BOO3 Bkasye Ha hakTu LopivHoT
3aXBOPIOBAHOCTI Ha iHCYNbT 16 MinbioHIB nogen, 5 mi-
NbWOHIB i3 AKX MoMMpaloTb. B YkpaiHi 3a3HadeHi nokas-
HUKN pocaratTb 110-130 Tucay nmogen. He amBnsymcb
Ha cy4acHi mMeToau HerpoBidyanisauii, OKpemi acnektu
PO3BUTKY iHCYNbTy 3anuviuarTbCs HegoCTaTHbO BUBYE-
HumK. [MoTpebyioTb noganblioi  Po3pobKM  MPUHLMMK
CTPYKTYPHO-(PYHKLOHANBHOIO  AOCHIAKEHHA XPOHOJOTii
iHCYNbTHOrO nNpoLecy, OKpeMmi acnekTn natoreHesy, KriHi-
YyHoro nepebiry xBopobu, MopdoreHesy BiTEPMIHOBaHO-
ro nepioay [8]. be3sanepeyHM AONOMIXKHUM haKTOPOM Y
LbOMY MOXYTb CTaTW eKCriepumeHTanbHi po3pobku 3 nu-
TaHb XpOHororii eTionatoreHesy iWEeMiYHOro iHCymnbTy
(pOo3BMTOK Ta MOCMIOOBHICTL AereHepaTUBHO- OECTPYyK-

TUBHUX, 3ananbHUX peakuin), B AKUX CyTTEBa Pofb Bif-
BOAMTMMETbCS nabopaTopHUM TBapuHaMm (NiHINHUM Ly-
pamM, muwam, Kkponam, Towo) [6]. MoxnusicTe HaginHOro
NPOBEAEHHS eKcTpanonsauii mogeni, KOPOTKUM TepMiH
crnocrepexeHb BiAHOCHO XXUTTEBOIO LMKIY TBAPWH Crpu-
se geTanbHOMY aHanisy oTpMMaHux pesynbTaTiB, noga-
NbLIOMY BMPOBaAXEHHIO OCTAHHIX B KIiHIYHY NPaKTUKy.
OTxe, BMBYEHHS XPOHONOrii AereHepaTUBHO-AECTPYK-
TMBHUX, 3ananbHUX peakuin npu ekcnepumeHTanbHOMY
iHCYNnbTi Y LLypiB BUAAETLCA akTyanbHUM.

MeTa BMBYMTM XPOHOMOTi0 AECTPYKTUBHO-AEreHe-
paTVBHUX Ta 3ananbHUX MPOLUECIB MpW EeKCrepuMeHT-
TanbHOMY iHCYNbTi y WypiB NiHii Bictap

MarTepianu Ta meToaM AOCNIMKEHHS

MaTtepianoMm pocnigXeHHs cTanu 3-X MICSYHI camui
Lwypi niHii Bictap koHTponbHOI (N=84) Ta ekcnepumMeHT-

: LntyBaHHs1 nipu arecrauii kagpis: KonecHuk B.B. XpoHonoeiss decmpykmugHoO-0e2eHepamueHUX ma 3anasibHux rpouecie rnpu
eKcriepuMeHmarnbsHoMy iHcynbmi y wypie niHii Bicmap // lpobnemu exosnorii | meguummm. — 2013. — T. 17, N9 5-6. — C. 24 -28



TanbHOi (MoAenboBaHW LepebpanbHui ileMiYHnA em-
ooniynui iHcynbT) rpyn (n=84). CTBOpeHHs1 Mofeni iHCy-
nbTy BiabyBanock y YiTKi BiANOBIAHOCTI 4O Bignpaubo-
BaHOi cxemu-anroputmy [1]. TBapuH yTpumysBanu B Tu-
NMoBUX MeTaneBuX KIiTMHAX i3 CyXOl TUPCOBOK (COC-
Ha,6epe3a) nigcTUnkow, 3a CTaHAapTHUX YMOB Knimar-
KoHTponto BiBapito (t= 18-24° C, Bonorictb 50-70 %, ocBi-
TrneHHa-60 nk). EkcTpyaoBaHuin kopm Ta BoAdy Buaasanu
ad libitum 30- 32 r 2 pasu Ha go6y. Lllypis BuBogunu i3
€KCMEepPUMEHTY LUMAXOM Nepefo3yBaHHs KeTamMiHOBOro
Hapko3sy (y BianoBiaHOCTI 4O €BPONENCLKOI KOHBEHLIT MO
3axucTy xpebTOBMX TBapwH, LO BMKOPUCTOBYKOTHCA 3
eKkcrnepumMeHTanbHo MeToto - Ctpacbypr, 1986). MocT-
MOpTanbHO AOCHiAXYyBanu LUMaTOYKU FOMIOBHOTO MO3KY,
noro cyauH (poamipom 0,5 Ky6. CM) KOHTPONbHUX Ta eKc-
nepuMeHTanbHux camuiB. PikcyBanu y 12 %-my po3yuHi
dopmaniHy Ha docdaTtHomy Gydepi (pH=7,0-7,2), npu
t° =18-20°C, 3HeBogHIOBaNM cnMpTamy 3pocTaryoi KOH-
ueHTpauji, 3anvBanu y napadid/uenoigvH. 13 6nokis Bu-
roTOBNSANM 3pi3n ToBWMHOK 10-15 Mkm (mikpoTom MK-25,
Pocis), octaHHi 3abapenoBanu remMaTokCuniHoMm Ta eo-
3MHOM, iMMperHyBanu a3oTHO-KMcnum cpibnom. lictono-
riyHe JOCNIMKEHHS1 MPOBOAMIM 3@ TPAOULINHOK CXEMOIO,
noetanHo (Ha 1-wy, 3-Tio, 7-my, 14-ty, 17-Ty, 21-Wwy, 28-
My oby ekcnepumeHTy). [nsi MikpockomniyHoro axaniay
martepiany 3acTocoByBanu CBiTNOONTUYHY CUCTEMY MiK-
pockony Lieca (HimeuyumnHa): x 300; x 600.

PesynbTaTh Ta iXx 06roBopeHHs

MopdonoriyHe gocnigpkeHHs npenapaTiB rofIoBHOro
MO3KY KOHTPOMbHOI rpynu LUypiB NPOAEMOHCTPYBano Lij-
NICHICTb NOro LUMTO Ta MienoapxiTekToHikn. MikpocTpyk-
Typa Kopw, NiOKOPKOBMX LEHTPIB BupasHa, 6e3 yuiko-
OxeHb nowaposoi 6ygosu. CyauHu 6e3 HasiBHOCTI ge-
dekTiB, KPOBOBMNUBIB, MapaBackynspHOro Habpsky. Y
Linomy, CTpyKTypa AOCNI[KEHOro 3paska npenapaTy Bia-
noBidana nokasHWKam CTaTeBO-BiKOBOI HOpMMW ANs TBa-
pViH BiaNoBigHOI nabopaTopHOI NiHii.

Pesynbtati mMopdonoriyHOro aHanisy cekuinHoro ma-
Tepiany, B3ATOroO Bif, 0COOMH eKCnepuMEHTarnbHOI rpynu 3
MOENbOBaHNM iLLEMIYHUM iHCYNbTOM, NPOAEMOHCTPYBa-
N HasiBHICTb BrRacTMBUX Ans iwemii po3nagis. OcTaHHi
HOCUNN ha3HMI XapakTep Ta 3anexanu Bif CTPOKIB BigTe-
pMiHOBaHHOCTI AebloTy iHCynbTHOro npolecy, rMubuHu
YLIKOMKEHHS, BENUYMHU MOro AiNsHOK. Y 3B'A3Ky i3 BuLUE
3a3HaYeHVM CMOCTEPEXEHHS MPOBOAMNM MOCNILOBHO, 3
ypaxyBaHHSAM KPUTUYHUX MepiodiB PO3BUTKY O3HaK iwemii
Ta ii npypoaHoro 6e3ameanKaMeHTO3HOIO YCYHEHHSI.

Y rictonoriyHnx npenaparax, OTpMMaHuX Bif TBapuH
i3 rpynu 3 MoaenboBaHMM iLEMIYHUM iHCYNbTOM CrocTe-
piranu (nepwa foba CrnocTepeXeHHs) OiNsHKU HEKPO3Y,
LLIO PO3MOBCIOAXKYBaNNCL Ha KOPY MiBKYMb BEMMKOro MO3-
Ky. 30HM TKaHWHW, L0 PO3TaLLIOBYBaNMCb NOPYyY i3 YLLKO-
DDKEHUMUW, YTPUMYBanNu nenkouuTapHi iHineTpaTn, BU-
faBanucb Ginbl KOHTpacTHUMKU. OgHMMK i3 HabinbL
XapakTepHNX OiarHOCTUYHMX KPUTEPIiB PO3BUTKY iLLeMiy-
HOro iHCYNbTY cTaBanu iHapKTK, SKi 3a CBOEIKD CTPYKTY-
poto Bignosigany TUNOBUM BOTHULLEBMM HEKPO3aM MO3-
Ky. PO3BUTOK iluemii Ta NoB’a3aHuii i3 Heto po3nag Tpodi-
YHMX NPOLECIB NPM3BOANMIM A0 PYMHALii KOpU 3 YyTBOPEH-
HSIM CiT4acTOi CTPYKTypW rONOBHOrO MO3Ky. BoHa 3anu-
wanacb 36epexeHo NPOTSAroM nepLuoi 4obu nocTiHcy-
NbTHOTO nepioAy, NOCTYNOBO 3aMiHIOIOYNCE Y HACTYMHWUA
CTPOK CMOCTEPEXKEHHS HA NMOBHOLHHI OiNsHKA OECTPYKLi.
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OcTaHHi yTpMMyBanu OCTaHKu KNiTUHHOTO Nyny i3 pyWHo-
BaHWX HelpouuTiB. IXHi a4pa XapakTepu3yBanucb roMo-
FEHHICTIO Ta riNepXpPOMHICTHO, CXMIBHICTIO 4O MOBTOPEHHS
dopmu KNITUHK (BUTArHYTa, piska). AHania okpemux npe-
napariB ronoBHOrO MO3Ky LUypiB, OAHAK, HEe HaJaB MOX-
NMBOCTI, TCTOMOrYHOI peecTpauii TOTanbHOro HeKpo3y,
30H reHepanisalii BOrHULL, «pPO3M'SIKHEHHSI», opraHisallji
MOBHOLHHOIO pybus. MikpockonivyHO Ha LbOoMy Thi BUSB-
nsanu 3armbens HenmpouuTiB kopu (pasza HEMOBHOMO HeEkK-
posy). 3BepTanu Ha cebe yBary 3miHW eHOOTENi0 CyauH,
o 6ynu NoB’A3aHi i3 reTeporeHHICTI0 OCTaHHLOro Ta No-
ro CNpOMOXHICTIO 4O AeckBamalii 3a YMOB nocTHaTarb-
HOro oHToreHesy [7]. 3ragaHi heHoMeHn NpoBoOKyBanu y
noganblUOMy iHTEHCUBHY Mirpauito NnemnkouuTie, «po3n-
NaBneHHs1» HEKPOTU30BaHOI TKaHWHWU, «PO3M'SKHEHHS»
CTPYKTYP B yLUKOAXeHuX ginadHkax. Lli npouecy gogasann
CBOro BHECKY y NaToreHes ilemiyHoro po3nagy, Lo pos-
BMBaBCA Ha Tni macwTtabHoi embonii. Ha mikpodoTtorpa-
(hisx CBIiTMNO-Cipa 3a KONbOPOM peyoBMHa embonis, po3-
TalIOBYKOYMCb MOB3[A0BX YLUKOIXXEHOro BHYTPILLUHBOMO
LIapy CTiHKM, LiNKoM 3anoBHioBana cobo oTeip CyauHMu,
36inblyBana Moro, TUCHyNa Ha OTOYYHOMi CTPyKTypu. 3
YacoM y AOCHIMKEHNX 30HaX PO3BUBANMCb AedEeKTU Lwa-
piB CTiHKM, 3ananeHHsi, Habpsik. OcTaHHE, y NofanbLIoMy,
MOXIMBO, CNPUSNO TKaHbOBIN i3onAuii cyanH Ta MmanbyT-
HbOrO PO3BUTKY TKaHbOBOI TriMOKCii. 3asHayeHi dakTn
cnpuann nosiBi JOAATKOBUX MPUYMH LIOAO MOCUIIEHHS
CTPYKTYPHMX 3MiH Y CYAMHHIA cTiHui. OcTtaHHe, Ge3nepe-
YHO, NigCMMOBano pPo3BUTOK iwemii. [10,11].

Tpeta poba ekcnepumeHTy no3Hadanacb Nocu-
NEHHAM iHINbTpauil pisHUMN KNITUHHUMK efneMeHTamu,
FOSIOBHUM YMHOM, NiMcpounTaMn, HEBEMMKOK KifbKICTHO
mMakpodaris Ta eo3nHodinis. HeKpOTUYHI BorHuwa 6ynu
MOBHICTIO CCPOPMOBaHi, HOCUNW PO3NOBCIOAXEHWI Xapak-
Tep. 3a iHTEHCUBHICTIO Aianefe3y epuTpouuTiB Y napasa-
3anbHUIN NpocTip (remoppariiHUM KOMMNOHEHTOM) OCTaHHi
nianopsiAKOBYBanuCb Ha xapakTepHi rpynu. [Mepuy i3
HUX, HaWBINbLW TMNOBY, ckraganu 6ini iHdapkTy, wo Oy-
N PO3MNOBCIOIKEHI AK cipoto, Tak i 6inoto pe4vyoBMHOLO,
nepeBakHO CKPOHEBOI, TiM'AHOI obnacTen, 30BHILUHLOI
kancynun. MiKpOCKOMIYHO TKaHWHA Ha MicLi popmyBaHHS
OCTaHHiX BMAaBanacsi NOpoXHSIBOK, KPUXKOI, Aip4acTolo,
i3 6nignm, maiixxe Npo3opvM 3abapBneHHAM (remaTokcu-
NiHOM-e031HOM). |HWY rpyny cknaganu iHapKT 3Milla-
HOro TWMy, MarouucenbHi, AiarHOCTOBaHi nuwe Ha Je-
AKMX FICTONOriYHMX NpenapaTtax. Tak 3BaHi, YepBOHi re-
MoparivHi iHpapkTn, peecTppyBanncb y OKpeMmX AinsH-
Kax (HabnwmxeHnx OO MIKPOCYAMH, Kaninspis Ta ix posra-
NymKeHb) cipoi pevyoBuMHi MO3Ky. BoHu BigpisHanuch
CXWMBHICTIO 00 reHepanisauin Ta dhopMyBaHHSA BENUKNX
OINSHOK ~ BOrHWW,. Y  3ragaHux Bule  AinsHKax
fiarHocTyBanu fianeges eputpoumuTapHux KniTuH y na-
paBasanbHU NpOCTip, HabpsiKk, HEKPOOIOTUYHI 3MiHK
rnianbHUX KOMMOHEHTIB, iwemito [7]. EHgoTenianbHi kni-
TUHW XapaKTepu3yBanucb O3HaKamu rinepxpoMHOCTI s4-
pa, 3CyBOM OCTaHHbOrO y HanpsMKy OOHOro i3 Momtcis
KNiTUHW, NOSIBOKO reTepoxpoMaTtuHy. Ha BigmiHy Big npe-
napariB KOHTPONbHOI rPynu, KOHTaKTU MiX KniTuHamu B
CyAVHax CeKuin Big TBapvH eKCnepuMeHTanbHOI rpynu,
Oynn ocnabneHi, y noBepxHeBOMy Lapi dopmyBanucs
winvuu [5]. MNepuBacKkynspHUn HabpsK, SKUA BUHWUKaB Y
pesynbTaTti NiABULLEHHOI MPOHMKNMBOCTI, NPU3BOAUB A0
NeBHOI i30M5LiT OKPEMNX CYAMH Bif, OTOYYHUMX TKAHWH 3
HaCTYMHUM PO3BUTKOM TKaHbOBOI FMOKCii. Taknm YMHOM,
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YTBOPIOBaNNCb AOAATKOBI MPUYMHW, WO noripwiysanu 6y-
[OBY CyauHHOI cTiHku [10]. Y 6e3nocepenHin 6nn3bKoCTi
BiJ YLUKOOXKEHOI AinsHKM 30cepeaxyBanvcb TpoMbouu-
TapHi NNacTUHU Ta OKpPeMi MerakapiouuTamm 3 o3Hakamu
cekBecTpauii. B 6inbw BigganeHomy Aianas3oHi crnocTe-
peXeHHA BigMiYanucb MOMITHI OEeCTPYKTUBHO-
JereHepaTuBHi 3MiHW CTIHOK CyAMH, AeckBamauis KniTWH
noeepxHeBoro wapy. Ha okpemux npenapatax Bigmide-
HWIA aHriocnasm, cTasu Ta, SK HaCnigoK, BUPaXeHUA ne-
puBackynsipHuii Habpsik. Pe4yoBMHaA rOMOBHOTO MO3KY Y
BOrHULLax HabpsKy nigaaBanack NOMITHOMY HeKpo3y (Bif
NoKanbHUX AiNSHOK 3 YiTKO BiAMIYEHO Mexer A0 dpar-
MEHTIB 3 O3Hakamu reHepanisauii). O4eBngHo, WO came
OCTaHHi akT! CnpuUsnu po3BUTKY KNiHIYHOI KapTUHW ri-
MOKCii y LWypiB, BUpPaxeHOMy aumaosdy. BigmiveHa nato-
reHeTMyHa KapTuUHa PO3BUTKY iLLEMIYHOro iHCYnbTy, He
BMKIOYEHO, Crpusna MOCUIMEHHIO CYAUHHOI MO3KOBOI He-
JocTaTHOCTI, sika nigcunioBanacs 6rokyBaHHSIM MO3KOBO-
ro kpoBoobiry [9]. 3miHM afaresnBHMX BrNacTUBOCTEWN epuT-
pouuTiB, BIpOrigHi 3MiHM B CUCTEMI 3ropTaHHS KpOBi Mpwu-
3BOOMMM 00 MOsIBM MiKpoTpoMmbGiB (puc. 1) y cyauHax,
CNPUSANN NOPYLUEHHIO TPOMIKM OTOYYHOHOI TKAHWHW, PO3BU-
TKY MIKpOBiOTMYHUX NpoLeCiB.

Puc. 1. EpumpoyumapHi mpombu MikpocyOUH 205108HO20 MO3KY
camus wypa niHii Bicmap 3-x- micsi4HO20 8iKy (epyrna meapuH 3
MoOenbo8aHUM ilueMiyHUM iHcyrnbmomM, mpems doba
criocmepexxeHHs1). 3abapenieHHs: 2eMamoKCUIiH-€03UH.
36inbweHHs: x 300.

OpgHuMM i3 Hambinbl ACKpaBUX MNpUKIagiB cranm
Tpomb03n uepebpanbHux cyauH BepTebpo-6asnnspHoro
HaceliHy, poHTO-NapieTanbHOro KyTta, MigKOpKOBUX BY3-
nis npasoi remicpepn. Okntosia maricTpansHUX cyaunH
CTBOptOBarna ymoBu Ans nogansluoro (cboma goba cno-
CTEPEXEHHS) YLIKOMKEHHA TKaHWHW MiBKYMNb FOMOBHOMO
MO3Ky. 3asHayeHuMn nepiog CNOCTEPEXEHHs  3Ha-
MEHyBaBCSs MOSIBOK acTpouwuTiB, iX nponidepyoumnx
cdopmM. Yepes TvxOEHb NicnNs Po3BUTKY MOAENbOBaHOro
iHCYNbTYy cnocTepiranocb (OPMYBaHHS BESIMKOI 30HU
PO3M’AKLLEHHSA HEKPOTUYHOrO BOrHULWA. Ha mexi AinsHkm
HEeKpo3y B KOpi BiAMi4anucb YMCErbHi CKYNYeHHs1 NemnKko-
UUTIB-NenkoLMTapH1Mn Ban. Y OKpeMux 30Hax MK HEKpo-
TUYHUM BOTHMULLEM Ta CYCiAHBOK 3 HUM AiNSHKO MO4u-
Hana ¢opMyBaTUCb CTPYKTypoBaHa mexa. Mix ocepea-
KOM HEKpo3y Ta HepBOBOK TKaHWHOK peecTpyBanun akTu-
Bauito actpoumTiB. KniTMHM posTalloByBanucb Ha gesikin
BiAcTaHi ogHe Big ofHoro, 6e3 4iTKOro ynopsiaKyBaHHS.
Ha mexi BigHOCHO iHTaKTHOI 4O ileMiYHMX po3nagiB Tka-
HUHM Ta YLWKOMKEHb BigMivyanu BenuKy KiNbKiCTb CyAMH
pisHOro giameTpy. HaBkono ocTaHHiX Manu Mmicue BOrHW-
La 3ananbHUX Npouecis, IHPINbLTPATUBHUX ABULY, (HENT-
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pocpinu), WO po3noBCoAXKYyBan1Ch BLUEPTb A0 30H foKa-
nisauii MyroaneBugHoro, xsoctaToro saep. Y OKpeMux
BMNagkax e cnocrepiranucb Tpombo3n, aedekTy wapis
CTIHOK CyAVH, napaBasanbHi KpoBOBUNMBM (pUC. 2) He
BCTaAHOBMOBaNMCb. 3a3HadeHuii nepiog AOCMiOXKEHHS
3HaMeHyBaBCsl MOYaTKOM MPOLIECIB aKTMBHOIO (hopMy-
BaHHS KOrareHoBUX BOJTOKOH, LLO Yy CBOK Yepry, Cnpusino
YTBOPEHHIO TNiOMe304epPMarnbHUX,-y pasi He3HaYyHWX 3a
CBOIMM PO3MipaMn 30H YLIKOMKEHb Ta CMonyyYeHoTKa-
HWHHMX pybUiB, KUCT,-3@ YMOB HasiBHOCTi BENUKMX Aing-
HOK [OecTpykuii. MogenboBaHi iWeMmiyHi iHCynbTH, LWO
crocrepiranicb y 3rafaHi CTPOKM, CynpOBOOXyBanucs
PO3BUTKOM LINIOT HU3KM CYAMHHUX peakui. B nepwy yep-
ry, BOH1 6ynu noB s3aHi 3 dheHomeHamu aedopmadii kni-
TWH, SKi OpMyBanu Wwapwv CyAMHHOI CTiHKK. 3 iHworo 6o-
Ky, BENWKY ponb BidirpaBanu 3mMiHM NOBEPXHEBOI apXiTek-
TOHIKM epUTPOLMTIB SK KNITUH LIMPKYSOIOYOI NTaHKN cuc-
TeMu remonoesy. B OCHOBI KOXHOrO i3 BUMagkie nexanu
isuko-xiMiyHi nepebynosu membpaHHux ninigis, Ginkis,
a TakoX, MOB A3aHi i3 HAMW eneKTPUYHi BNacTUBOCTI, iOH-
Ha MPOHUKITMBICTb KNITUHHOI MEMOpaHW.

Puc. 2. [pasa nigKyns 20/108HO020 MO3Ky camMusi Wwypa siHii
Bicmap 3-x-micss4H020 8iKy (2pyrna meapuH 3 MOOesib08aHUM
iwemiqHUM iHcyibmom, cboma doba CrioCmepexxeHHsl).
EpumpoyumapHi mpombu MikpocyOuH, napaea3arbHi
Kpososusiusu. 3abaperieHHsI: 2eMamoKCUIIiH-€03UH.
36inbweHHs: x 300.

Ha votupHaguaty oby crnocTepeXeHHst OYULLEHHSA
KOpM BEIIMKOro MO3KY Bif HEKPOTUYHMX Mac crocTepira-
nocb Ha ycin nnowi ywkoaxeHoi obnacrti. B uen nepioa
e cnocTepiranicb O3HakW 3ananbHuX (puc. 3) peakuin
(iHbinbTpaLis y NnepeBaxHiln GinbLIOCTI HeWTpodiInamn Ta
makpodaramu). Ha MICTi BOTHULL, KONULLHIX HEKPO3iB do-
pMyBanucb NOBHOLHHI NMiKBOPHO-rMianbHi kuctu. Mix Ai-
NSAHKaMW YLIKO[PKEHOI Ta iHTAKTHOI TKaHWHU MpPOJOBXKY-
Banocb hOpMyBaHHSA rnianbHoro pybusi. OcTaHHIA yTBO-
proBaBCA 3a y4acTHo AeKiNbKoX LapiB actpouuTis. Y pasi
pO3BUTKY 06’'€EMHUX OiNSAHOK HEKPO3iB, KOMW NaTONOriYHWNA
npouec CTOCYBaBCH He Nnulie KOopu MiBKYMb FOMOBHOro
MO3KY, ane n cybkopTUKanbHUX CTPYKTYp, Ha MEXi YLLUKO-
[PKEeHHs crocTepiranachb nosiBa 3Ha4HoI KifbKOCTi Kanins-
piB, KNITUH CMNOMYYEHOT TKAHWHW, FrianbHUX KNiTUH. Tob-
TO, 32 YMOB 00'€MHMX YLIKOAKEHb (DOPMYBaBCH 3MilLa-
HWIA Mi0-CNONy4YeHOTKaHNHHUIA pybeLpb. Y cycigHix i3
iLLemMi3oBaHOK 30HOI0, SK i Y BUNaaKax, Wo peecTpyBanm
Ha paHHIX eTanax, crnocrepiranu manoduncesnbHi, Andys-
HO po3ocepemkeHi YLIKOAXEeHI Hermpounutu. Y poaTallo-
BaHMX MOPYM i3 AiNAHKaMW HEKPO3Y 30HaxX BM3HA4anu no-
PYLLUEHHSA CTPYKTYpW KOPW, Yy OKpeMUX Bunagkax BiacyT-
HIiCTb NepLUoro Ta Apyroro wapis. Mowwyk AinsgHOK 3 03Ha-
KaMu KMiTMHHOT nponidepaLii BUABMBCA He 3a40BiNbHUM.
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Puc. 3. lNpasa nieKysnsi 20/108H020 MO3KY camus ulypa niHif
Bicmap 3-x micsiyHO20 8iKy (epyna meapuH 3 MoOeibo8aHUM
iwemiyHuUM iHcynbmom, yomupHadusima 0oba CriocmepexxeHHs).
PosnosctodxeHi eoeHUWa iHbinbmpauyii. 3abapeneHHs:
2emMamokcuriH-eo3uH. 36inbweHHs: x 300.

Ha cimHaguaty noby cnoctepexeHHs 3MiHW Y CTpyK-
Typi MiBKyNb FOMOBHOIO MO3KY LUYypiB 3 MOAENbOBaHUM
iLUEMIYHMM (HCYNBTOM HaragyBanu YLKOMKEHHS, Lo Oy-
NV 3apeecTpoBaHi y nonepeaHi CTPOKU JOCHIOXKEHHS (Yo-
TMpHagusaTa goba). MikpocKomniyHO OCTaHHI Mano pisHu-
nvcb Mix coboto. MNMpoagosxyBanocb popMyBaHHS rnianbs-
Horo pybusi. Ha MicTi BOrHMLL, KOMULLHIX HEKPO3iB Bif3Ha-
Yanu NOBHOLHHI NMiKBOPHO-rAianbHi kKnctu. MikpocyanHu
niBKyNb TrOMOBHOrO MO3Ky XapakTepu3yBanucb 4iTKOHO
OynoBoto, BiACyTHICTIO rpybux aedekTiB CTiHOK (puc. 4).
lMpouecun yCyHeHHs1 KNiTMHHOroO AeTPUTY TpuBanu, nocTy-
noBo Habnwxytouncb Ao cBoro iHany. Paktu nponide-
pauii KniTMH BCTaHOBMNEHO He Byno.

Puc. 4. ligKyns 205108H020 MO3KY camys wiypa niHii Bicmap 3-x-
Micsi4HO20 8iKYy (2pyna meapuH 3 MOOeIbo8aHUM jLWeMIYHUM
iHcynbmowm, cimHadusima doba criocmepexeHHs). Omeip
MIKpOCYOUHU. 3abap8rieHHs: 2eMamoKCUSIiH-€03UH.
36inbweHHs: x 300.

Yepe3s Tpu TWxHi noTomy (ABagusTb nepwa foba
CMoCTepPEXeHHSA) MOpdosIoriYHa KapTUHa 3MiH Y MiBKynsX
FONOBHOTO MO3KY LLypiB 3BOAUNACh A0 TOTanbHOMoO po3-
MOBCIOAXXEHHS Ta 3aBepLUEHHS MPOLECIB OYNLLEHHS BIf
HEKPOTMYHUX Mac. Ha uen nepioq B OKpeMux AinsgHKax
Wwe BUSABNANWU iHQINbTPaLil0 YLIKOAXEHUX 30H MO3KY
HevTpodbinamm Ta Makpodaramu, OAHaK, 3a3HayeHi
SBMLLA HOCUNWN NMOOAUHOKWI XapakTep. Y MicusiX HeKkpo-
TUYHUX BOTHWLL, CMOCTEpiranuch NiKBOPHO-rMianbHi KUCTU.
lMpouec opmyBaHHA OCTaHHIX WMLIOB OO CBOrO 3aBep-
WeHHs (ixHi doparmeHTn Bynn LiNnkoM BKpUTI 0BOIOHKOIO,
O yTBOpIOBanach NepeBaKHUM YWMHOM rhianbHUMKM Kii-
TUH). MiX YLIKOOXEHOI Ta He pPO3PYNHOBAHOK TKaHWHa-
MW BenUKoro mMo3ky 3bepirascs rniansHuii pybeup. 3HoB
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chopmoBaHui pybeLp [onydaB 4O CBOrO CKnagy actpo-
LUMUTK, WO PO3TaLlOBYBanuCb NOLIApoBO, MOCMIAOBHO (B
Tpu-4yoTupK Wapn). Ak i y nonepegHini nepiog cnocrepe-
XeHHs (YoTupHaguaTa foba) 3a yMOB MacLITAOHUX, K-
BOOKMX YLIKOOKEHb (KOMM PYMHYBaHHSA CTOCyBanocb cyb-
KOPTUKaNbHUX LEHTPIB) HA MeXi OCTaHHIX NLLIOB PO3BUTOK
kaninspis. lopy4 i3 HUMW KOHUEHTpyBanucb rnianbHi,
CMONTYYEHOTKaHUHHI  KNiTUHW  (yTBOptoBaBCS  rMio-
Cnorny4YyeHOTKaHWHHMI pybeupb). Y MexXoBMX 3 iluemi3oBa-
HOIO 30HOI0, SK i Y monepeaHi CTPOKW cnocTtepiranu au-
dy3He po3ocepeKeHHs YLKOLKEHMX (POPM HENPOLUTIB.
Y npunernux 4o KOMWLHIX AiNAHOK HEKPO3y 30Hax Kopwu
BiA3HAyanocb MeBHi MOPYLUEHHSI MOLIApOBOi CTPYKTYpu
ocTaHHbOI. Ha ricTonoriyHnx npenapartax MiKpoCyanHU
Marnu BUrmag UinicHUX CTPYKTYp.

Ha ueTBepTOoMy TWXHI (OBagusTb BocbMa fgoba) cro-
CTepexeHHs1 OyB MOBHICTIO 3aBepLUEHWA MNpouec Ouu-
LLEeHHS TKaHWHKW Big KNiTMHHOro aetputy. Ha micusx Bor-
HMLL, HEKPO3iB CMocTepiranncb rnio-Cnony4eHOTKaHNHHI
pybui Ta NOBHOLIHHI NIKBOPHI KNCTU. BU3HAYHUM MOMEH-
TOM [aHOro TepMiHy CMOCTEPEXEHHS BUSIBUIUCb OCO6-
NNBOCTI CTPYKTYPWU CYCIOHBOT 3 YLUKOKEHOK 30HOK Ai-
NSHOK, Oe nepeBaxHa OinbliCTb HENMPOHIB BUsSIBUNACH
HeyLUKOKEeHO. Y BiaAaneHnx Bi 30HN KONMULIHLOTO He-
Kpo3y AinsHkax peecTpyBanu NOOAMHOKI riNepXpOMHi He-
YLWKOOKEHI HEMPOHMW.

BucHOBKU: pO3BMTOK iLUEMIYHOMO IHCYNbTY Y MiHIMHUX
LypiB NO3Ha4aBCsA BUPa3HOK XpoHobionorivHicTio (1-wa-
28 noba ekcnepuMeHTy), Lo 4iTKO 3anexarna Big AaBHO-
CTi TepMiHiB noyaTKky npoLecy,CynpoBOKyBanach Ouc-
Tpodieto HempouuTiB, IXHIX BiAPOCTKIB, YLUKOAXEHHAMM
uUUTONMNa3MaTUYHUX EenemeHTIB, CTPYKTypu sapa. Ha tni
3a3HayYeHnX 3MiH aKkTMBHO po3BMBaNMUCL nponidepaTuBHi
Ta iHbiNbTpaTMBHI peakuii.

MepcnekTuBu noganbluvMx AOCHIOXEHb NOMsrawTb y
BMBYEHHI XPOHOBIONOMNYHNX 3aKOHOMIPHOCTEW PO3BUTKY
eKcrneprMeHTanbHoro LepebpanbHOro ilemiyHoro (em-
6oniyHoro) iHcynbTy y camuiB LypiB niHii Bictap Ta no-
JanbLin ekctpanonsauii oTpUMaHuX pesynbTaTiB y KniHi-
YHY NPaKTUKY.
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English version: CHRONOLOGY OF DESTRUCTIVE
AND DEGENERATIVE INFLAMATION PROCESSES IN WISTAR RATS
WITH EXPIREMENTAL BRAIN STROKE™

Kolesnyk V. V.
Sl A. P. Romodanov Institute of Neurosurgery, Kyiv

Sl 1. I. Mechnikov Institute of Microbiology and Immunology, Kharkiv

Three-month-old intact male Wistar rats (n= 84) and animals with modeled ischemic stroke (n= 84), observed during 28
aays, served as material for this research. Microscopic examination was carried out in a traditional way. Bits of the brain
were removed, washed, fixed in 12 % formaldehyde, subjected to postfixation and dehydrated. Sections were con-
trasted, analyzed under a microscope and photographed with a digital camera “Canon EOS-3000". It was found that a
pronounced structural-functional regression of neurocytes and endothelium of cerebral microvessels took place during
days 1-17 of the observation. The above regression was attributed to development of thrombosis, trophic changes, de-
velopment of destruction and necrosis. Degeneration and development of inflammation were considered characteristic
morphological features. Thus, microscopic changes in the cerebral cortex of male Wistar rats were of a phase character;
depended upon terms of the début of modeled ischemic embolic stroke; consisted in destruction of endotheliocytes, glia
and nucleocytoplasmic components of neurons and formation of inflammatory focuses.

Key words: destruction, degeneration, inflammation, male Wistar rats, modeled ischemic embolic stroke.

This work is a part of the research: “Development of technology for obtaining autocells of various types of biological tissue from the
bone marrow stromal cells and their use for the treatment of diseases of various origins using autotransplantation”, No. 0106 U003995.

Introduction

From the point of view of domestic and foreign re-
searchers, stroke at the present time is a major issue
both of the operative and conservative neurology [2, 4].
WHO statistics indicate the annual incidence of stroke is
16 million people, 5 million of whom die. In Ukraine,
these values reach 110-130 thousand people. Despite
modern imaging techniques, certain aspects of stroke
remain poorly understood. The principles of structural
and functional studies of chronology of the stroke proc-
ess, as well as certain aspects of the pathogenesis, clini-
cal disease and morphogenesis of the delayed period
demand further development [8]. Undoubtedly, an auxil-
iary factor in reaching this goal may become experimen-
tal investigations on the chronology of the pathogenesis
of ischemic stroke (development and consistency of de-
generative and destructive, inflammatory reactions) in
which a substantial part is to be played by laboratory
animals (linear rats, mice, rabbits, etc.) [6]. The ability to
conduct a reliable extrapolation model as well as a rela-
tively short period of the observation of the life cycle of
animals contribute to a detailed analysis of the results
and their further implementation in clinical practice. Thus,
the study of the chronology of degenerative-destructive
and inflammatory reactions in rats with experimental
stroke appears to be important.

Purpose
To study the chronology of destructive-degenerative

and inflammatory processes in Wistar rats with experi-
mental stroke.

Material and methods of research

The material for the study were three-month-old male
Wistar rats of the control (n=84) and experimental (mod-
eled cerebral embolic ischemic stroke; n=84) groups.
Modeling of a stroke took place in strict accordance with
the established pattern-algorithm [1]. The animals were
housed in standard metal cages with dry sawdust (pine,
birch) litter, under standard conditions of vivarium climate
control (t=18-24° C, humidity 50-70%, luminance 60 Ix).
Extruded feed and water were given ad libitum 30-32 g,
2 times a day. Rats were taken out of the experiment by
an overdose of ketamine anesthesia (according to the
European Convention for the Protection of vertebral ani-
mals used for experimental purposes, Strasbourg, 1986).
Slices of the brain and its vessels (size 0.5 cu. cm) of
control and experimental males were researched post
mortem. For this purpose, the slices were fixed in 12 %
solution of formalin on phosphate buffer (pH=7,0-7,2),
with t°=18-20°C, dehydrated with alcohols of increasing
concentration and embedded in paraffin/celloidin. From
the blocks, cuts were made 10-15 microns thick (micro-
tome MK-25, Russia); the latter were dyed with hema-

" To cite this English version: Kolesnyk V. V. Chronology of destructive and degenerative inflamation processes in Wistar rats with
expiremental brain stroke - / / Problemy ekologii ta medytsyny. - 2013. - Vol 17, Ne 5-6. - P. 28 -31.



HEOﬁAeMK €KOAOTii Ta MCECAHIIHHH

toxylin and eosin, and impregnated with nitrogen acid sil-
ver. Histological studies were performed in the traditional
way, on the stage-by-stage basis (on the 1st, 3rd, 7th,
14th, 17 th, 21st and 28th day of the experiment ). For
microscopic analysis of the material, light-optical system
of Lieca microscope (Germany) was used: x 300; x 600.

Results and discussion

Morphological study of the brain specimens of the
rats from the control group demonstrated the integrity of
its cyto- and myeloarchitectonics. The microstructure of
the cortex and subcortical centers is pronounced, layered
structure undamaged. Vessels show no defects, hemor-
rhage, or paravascular edema. In general, the structure
of the examined sample of the specimens met the indica-
tors of gender and age norms for animals of the corre-
sponding laboratory line.

The results of the morphological analysis of sectioned
material taken from the animals of the experimental
group with modeled ischemic stroke showed the pres-
ence of disorders characteristic for ischemic disease. The
latter being of phase character were dependent on the
nature and timing of the debut of the stroke process,
depth and area of damage. Due to the above mentioned,
observation was performed sequentially, based on critical
periods of development of signs of ischemia and its natu-
ral non-medicamentation removal.

In histological specimens obtained from the animals
from a group of modelled ischemic stroke, areas of ne-
crosis were observed (the first day of the observation)
distributed on the cortex of the cerebral hemispheres. Ar-
eas of tissue located next to the injuries contained leuko-
cyte infiltrates and appeared more contrasting. One of
the most distinctive diagnostic criteria of ischemic stroke
were heart attacks, which in their structure meet the typi-
cal focal necroses of the brain. Development of ischemia
and the associated disorder trophic processes led to the
destruction of the cortex with formation of a network
structure of the brain. It remained intact during the first
day of the post-stroke period, gradually replaced by fully
developed destruction areas in course of further observa-
tion. The areas held the remains of the cell pool of the
destroyed neurocytes. Their nuclei were characterized by
homogeneity and hyperchromy, as well as a tendency to
repeat the cell shape (elongated, sharp). Analysis of indi-
vidual specimens of rat brains, however, did not provide
opportunity for histological registration of total necrosis,
generalization areas of “softening” foci, and formation of
full-scale scar. Against this background, the death of neu-
rocytes cortex (phase of partial necrosis) was discovered
by microscopy. Attention was paid to changes in the en-
dothelium of blood vessels, which were related to the en-
dothelium’s heterogeneity and its capacity of desquama-
tion under the conditions of postnatal ontogeny [7]. These
phenomena provoked further intensive migration of leu-
kocytes, “melting” of necrotized tissue, “softening” of the
structures in damaged areas. These processes have
added their contribution to the pathogenesis of ischemic
disorder that developed against the backdrop of massive
embolism. In micrographs, the light gray substance of the
emboli, placing themselves along the damaged inner
layer of the wall, filled the vessel outlet completely, in-
creased it, and pressed on surrounding structures. Over
time, in the surveyed areas defects of wall layers devel-
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oped, accompanied by inflammation and swelling. The
latter may have contributed to vascular isolation and fu-
ture development of tissue hypoxia. These facts led to
the emergence of additional reasons to strengthen the
structural changes in the vascular wall. The latter, of
course, contributed to the development of ischemia [10,
11].

On the third day of the experiment, the increasing in-
filtration of various cellular elements, mainly lymphocytes,
a small number of macrophages and eosinophils was de-
tected. Necrotic foci, fully formed, were distributed in na-
ture. Erytrocites were distributed into typical groups ac-
cording to the intensity of diapedesis into the parabasal
space (hemorrhagic component). The first and most typi-
cal group consisted of white infarctions distributed as
gray and white matter of mainly temporal and parietal ar-
eas and external capsule. Microscopically, the tissue
formation at the site of the latter's formation appeared
crumbly, fragile, friable, with pale, almost transparent
coloration (hematoxylin-eosin). The other group con-
sisted of mixed type infarctions, numerically small, diag-
nosed only on some histological specimens. The so-
called red hemorrhagic infarctions were registered in cer-
tain areas (close to the microvessels, capillaries and their
branches) of gray matter of the brain. They differ by a
tendency to generalization and formation of large foci. In
the abovementioned areas, diapedesis of erythrocyte
cells into the parabasal space, edema, necrobiotic
changes in glial components, and ischemia were diag-
nosed [7]. Endothelial cells were characterized by signs
of nuclear hyperchromy, the shift of the nucleus towards
one of the poles of the cell, the appearance of hetero-
chromatin. Unlike the specimens from the control group,
the contacts between cells in the vessels of the animals
of the experimental group were attenuated, with cracks
formed in the surface laye [5]. The perivascular edema
which occurred as a result of hypersensitivity led to cer-
tain isolation of individual vessels from surrounding tissue
with subsequent development of tissue hypoxia. Thus,
the additional reasons were formed that worsened the
structure of the vascular wall [10]. In the vicinity of the
damaged area, concentration of thrombocyte plates and
individual megakaryocytes with signs of sequestration
was detected. In the medium to long observation range,
notable destructive-degenerative changes in the vessel
walls and desquamation of the surface layer cell were
registered. In some specimens, angiospasm, stasis and
the consequent pronounced perivascular edema were
detected. The substance of brain edema in the centers
subjected to pronounced necrosis (from local areas with
clearly marked boundary to fragments with signs of gen-
eralization ). It is obvious that these facts led to the de-
velopment of the clinical picture hypoxia and marked aci-
dosis in rats. It is possible that the recorded pathogenetic
picture of ischemic stroke contributed to the cerebral
vascular insufficiency, which is reinforced by blocking of
cerebral blood flow [9]. Changes in adhesive properties
of erythrocytes and possible changes in the blood coagu-
lation system led to the emergence of microthrombs (Fig.
1) in vessels, contributing to violation of the surrounding
tissue’s trophics and development of microbiotic proc-
esses.
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Fig. 1. Red thrombuses of brain microvessels in Wistar rat aged
3 months (the group of animals with simulated ishemic stroke,
the 3rd day of observation). Staining: hematoxylin-eosin.
Magnification: x 300.

One of the most striking examples was cerebral vas-
cular thromboses of the vertebral-basilar basin, parietal
front corner, subcortical sites of the right hemisphere.
Occlusion of major vessels created conditions for further
(day 7 of the observation) tissue damage of the cerebral
hemispheres. The above observation period was marked
by the appearance of astrocytes and their proliferating
forms. A week after the modeled stroke, the formation of
a large area of the necrotic focus softening was ob-
served. In the border area of necrosis in the cortex, nu-
merous accumulations of leukocytes (leukocyte shaft)
were recorded. In some areas between the necrotic focus
and neighboring area, a structured limit started taking
shape. Activation of astrocytes was recorded between
the site of the necrosis and nervous tissue. The cells
were located at some distance from each other, without a
clear arrangement. On the verge of tissue relatively intact
to ischemic disorders and injuries a large number of ves-
sels of different diameters was noted. Around the latter,
there were foci of inflammation — infiltrative events (neu-
trophils) which proliferated in the zones of localization of
almond-shaped and caudate nuclei. In some cases,
thromboses and defects in the layers of vessel walls
were observed while parabasal hemorrhages (Fig. 2)
were not established. The above study period was
marked by the beginning of the process of active forma-
tion of collagen fibers, which in turn contributed to ap-
pearance of small in size gliomezodermal damage zones
and conjunctive tissue scars and cysts, subject to the
availability of large areas of destruction. Modeled
ischemic strokes that were observed in the mentioned
period, accompanied by the development of a number of
vascular responses. First of all, they were connected with
the phenomenon of deformation of cells that form the
layers of the vessel wall. On the other hand, the major
role was played by changes in the surface architectonics
of erythrocytes as cells of a circulating link of the hema-
topoiesis system. At the heart of each of the cases lay
physicochemical reorganization of membrane lipids, pro-
teins, and the connected electrical properties, as ion
penetration of the cell membrane.

Fig. 2. Right cerebral hemisphere in male Wistar rat aged 3
months (the group of animals with simulated ishemic stroke, the
7th day of observation). Red thrombuses of brain microvessels,

paravasal hemorrhages. Staining: hematoxylin-eosin.
Magnification: x 300.

On day 14 of the observation, the cerebral cortex’s
cleaning of the necrotic masses was seen throughout the
whole damaged area. During this period, signs of in-
flammation reactions (Fig. 3) were still observed (infiltra-
tion in most cases by neutrophils and macrophages). In
the former foci of necrosis, full-sized liquor-glial cysts
were observed. Between areas of damaged and intact
tissue, formation of glial scar continued. The latter was
formed with multiple layers of astrocytes. In the case of
appearance of bulk areas of necrosis, when the patho-
logical process concerned not only the cerebral cortex
but also subcortical structures, the appearance of a large
number of capillaries, conjunctive tissue and glial cells on
the border of the damaged area was observed. That is, in
terms of mass lesions, mixed glial and conjunctive tissue
scar was formed. In the areas neighboring with the
ischemic zone, just as in the cases recorded in the early
stages, numerically small, diffusely scattered and dam-
aged neurocytes were detected. In the zones located
next to the areas of necrosis, damaged cortex structure
and, in some cases, lack of the first and second layers
were observed. Search for the areas with signs of cell
proliferation did not bring any results.

Fig. 3. Right cerebral hemisphere in male Wistar rat aged 3
months (the group of animals with simulated ishemic stroke, the
14th day of observation). The widespread focal points of
infiltration. Staining: hematoxylin-eosin. Magnification: x 300.

On day 17 of the observation, changes in the struc-
ture of the cerebral hemispheres of rats with modeled
ischemic stroke resembled injuries reported in the previ-
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ous study periods (day 14). Microscopically, the last few
differed among themselves. Formation of glial scar con-
tinued. In the former foci of necrosis, full-sized liquor-glial
cysts were observed. Microvessels of the cerebral hemi-
spheres were characterized by a clear structure and ab-
sence of gross defects in walls (Fig. 4). The processes of
elimination of the cellular detritus continued, gradually
attaining their final stage. No facts of cell proliferation
were established.

Fig. 4. Cerebral hemisphere in male Wistar rat aged 3 months
(the group of animals with simulated ishemic stroke, the 17th
day of observation). Lumen of microvessels. Staining:
hematoxylin-eosin. Magnification: x 300.

Three weeks later (21st day of the observation), the
morphological pattern of changes in the cerebral hemi-
spheres of rats was limited to total distribution and com-
pletion of the processes of purification from necrotic
masses. During this period, some areas still showed infil-
tration of the damaged areas of the brain by neutrophils
and macrophages; however, these events were isolated
in nature. In areas of necrotic foci, liquor-glial cysts were
observed. The formation of the latter was in its final
phase (their fragments were completely covered with
coating formed mostly by glial cells). Between the injured
and undamaged tissues of the brain, a glial scar re-
mained. The newly formed scar absorbed astrocytes
were located in layers sequentially (three to four layers).
As in the previous observation period (day 14) under
conditions of large, deep injuries (when destruction con-
cerned subcortical centers), the development of capillar-
ies occurred at the border of the injuries. Next to them,
glial and connective tissue cells concentrated, forming a
glial and connective tissue scar. At the boundary of the
ischemic zone, as in previous periods, diffuse dispersal
of damaged forms of neurocytes was observed. In the
areas of the cortex close to the former zones of necrosis,
certain violations of the latter's layered structure were
noted. Microvessels in histological specimens had the
appearance of complete structures.

On the fourth week (28th day of the observation) the
process of cleaning fabrics from cellular detritus was fully
completed. At the local foci of necrosis, glio-conjunctive
scars and fully developed liquor cysts were observed. A
highlight of the observation period was discovering the
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characteristic features of the structure next to the dam-
aged zone areas, where the vast majority of neurons ap-
peared intact. In areas not contiguous with the former
zone of necrosis, isolated hyperchromic intact neurons
were recorded.

Conclusions: the development of ischemic stroke in
linear rats was characteristic of distinct chronobiologism
(days 1-28 of the experiment), which was clearly de-
pendent on the timing of the prescription process, ac-
companied by degeneration of neurocytes, their proc-
esses, damage to cytoplasmic elements and the struc-
ture of the nucleus. Amid these changes proliferative and
infiltrative reactions developed actively.

Prospects for future research are to explore the chro-
nobiological patterns of development of experimental
cerebral ischemic (embolic) stroke in male Wistar rats
and the subsequent implementation of the results into
clinical practice.
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ANHAMMKA NOKA3ATEJIEN VOHHOIO OBMEHA B OPFTAHU3ME
KPbIC NOA B/INAHWEM OJIMFTO3®UPOB B NOAOCTPOM ONbITE”

barmyt Y. 10.*, Xykos B. W., 3aviyesa O. B., KHurasko B. I
*XapbKoBcKasi MeauumMHcKasi akagemus nocrneamniomMmHoro o6pasoBaHus, r.Xapbkos
XapbKOBCKMI HaLMOHaNbHbIN MeAULUHCKUA YHUBEPCUTET, I.XapbKoB

PiBHI MIKpO- | MaKpoesieMeHTIB B OpraHax i TKaHUHAxX BUCTYIarThb [HEHOPMATUBHUMY [TOKa3HUKaMU OLIHKY 3MIH, WO Bif-
OyBaKOTLCS B OPraHiaMi TBAPUH Ta JIOANHMN [1i4 AIEIO HYIKOPIAHNX XIMIYHUX PEYOBUH. [IPOBEAEHO AOC/TIIKEHHS MiAroCcTPOi
4ii oniroegipis /1-501-2-100, J1-1601-2-50«b>» u J1-1601-2-50«P» 0300 1/10 DL50 Ha 06MiH ioHIB METasliB (Ka/liv, Ha-
TDIV, 38/1(30, Migb, UMHK, MArtid, Ka/ibLid, MapraHeyb, Gociop) y cupoBatLi Kposi, redviHyi, CIMEHHUKax BIx LypiB
aTOMHO-36COPOLIVIHIM METOAOM. BUSBIEHO 36I/IbLIEHHS BMICTY [OHIB MArHito, LMHKY, Mg, 3a/1i3a, ¢ociopy, MapraHur,
Kaslito y CUpoBaTLl Ta 3HAYHE 3MEHLLIEHHS iX PIBHIB Y BHYTPILLIHIX OPraHax, Lo MOXE yKa3yBaTv Ha BUBEAEHHS iX I3 opra-
Hi3My. Takmid Anc6anaHc B IOHHOMY OOMIHI, OYEBUAHO, 10B'S3aHMA 3i CTDYKTYPHO-METAOO/IIYHUMU TIOPYLILEHHIMY, O
0BYMOB/IEHI PO3BUTKOM ANCTPODIYHNX Ta AECTPYKTUBHUX MIPOLECIB. IOHM META/IB BUXOAATL I3 KIIITUHM, BHYTPILLHEOKII-
TUHHUX CTPYKTYPHO-QYHKLIOHA/IBHUX OANHNLIL [ TOCTYIaTh Y MDKKIITUHH POCTID Ta KPOB. 38 Takux yMOB MOXX/INBO
OYIKYBaTH BUHUKHEHHS [IOPYLILEHD TKAHUHHOIMO AUXaHHS T8 OKUC/TIOBA/IbHOMO OCHOPHIIIOBAHHS, PO3IBUTOK [TITOKCUYHNX
MIPOLIECIB, @ TAKOXX IOPYLLUEHD EHEDIETUYHUX | METAOO/IIYHMX CUHTESIB. BCE LI CBIAYUTD PO 3pUB 3AAIMTTALIVIHUX MEXAHI-
3MiB 336E3M1EYEHHST FOMEOCTATUYHOI QYHKLII OpraHizMy, BeAyYa posib y SKUX HAIEXUT LIEHTPA/IbHI HEPBOBIV cuCTEM] |
rirIoQIi3apHO-HaAHUPHUKOBIY CUCTEMI.

KntoyoBsi crnioBa: kceHoGioTuku (oniroedpipun), o6miH ioHiB MeTanis, 6ini wypw, nigroctpuii gocnia.

BCTyl'lJ'IeHVIe pOM onbiTe Ha oOMeH noHOB MeTansnos B opraHax un Tka-

o HAX 3KCNepuMeHTarnbHbIX XXUBOTHbIX.
Mo MHeHWO MHOrMX uccnegosBaTtenen, OOCTAaTOYHO

MHOPMATUBHLIMI MOKA3aTENAMN OLEHKM W3MEHEHWIl, Martepuarnbl U METOAbI UCC/IEAOBaHMUS
MPOMCXOAALUMX B OPraHN3Me XUBOTHBIX 1 HenoBeka MoA B paGoTe Bbinu 1crnonb3oBaHbl 06pasLbl onmroacu-
BO3OENCTBMEM YYXEPOAHbIX XMMWUYECKUX BELLEeCTB, SiB- DOB C PErNaMeHTUPOBAHHLIMI CBOMCTBAMM Mapok: JI-
NATCH COAEPXaHNS MUKPO- U MakpoanemeHTos (3,6,8]. 501-2-100 (aueTanyu MOHOMETUINOBOrO 3hupa NOMMOKCH-
Kak aeduumMT MOHOB MeTasnnos, Tak U M3BbITOYHOE Mo- sTuneHrnukons)), J1-1601-2-50«B»  (ByTunannunosbiii
CTynneHne B OpraHn3M NpUBOANT K HapyLieHunio obMeH- 3(PVP MOSIMOKCUMPOMNMIEHOKCUITUNEHIIMKONS) 1 J1-1601-
HbIX MPOLECCOB M MOXET SIBUTBCA MPUYMHON pasBUTUS 2-50«P» (aueTanu MOHOGYTMNOBOro adgupa MNonMOKCH-
NaToNOrMUYECcKNX COCTOAHWN. BXOXOEHMe NX B OCHOBHbIE MPONMAEHOKCHATUNEH MKONS). MporpamMma MCCreaosa-
GuoxnmMmuyeckne metabonuyeckme cuctemMbl (hepMeEHTHI, HUSI MpedycMaTpuBana npoBeAeHNe MoAoCTPOro onbiTa
FOPMOHbI, BUTAMUHbI, PELENTOPbI, HYKNENHOBLIE KUCHO- Ha GenbiX KPbICaX 1 OMpEeenieHne COaepKaHIs B opra-
Tbl, pBOCOMbI) ONpeaenseT UX UCKMIOUYNTENbHYIO POrb B HaX M TKAHSX MUOHOB KAMNsi, HATPUSI, Kenesa, Meau, LuH-
obecneyeHnn pasnmyHbIX QU3NOSIOrMUYECKNX U BUOXUMU- ka, MarHus, KanbLus, Mapraua, docdopa. Jkcnepu-
4ECKMX MpoLeccoB — OMI0A0TBOPEHNA, MUTO3a, CO3pe- MeHTbl BbiNM NOCTaBMeHbl Ha MOMoBO3PEenbIX KpbiCax-
BaHuWsA, Nepexoda oT NPonMUdepaLn K COCTOSHUIO NOKOSA, camuax nuAuM BucTap maccoil 0,18-0,20 Kr, KoTopble
TPaHCNopTa aMUHOKMCIOT Yepes MeMGpaHbl, nposeae- eXeaHEBHO Ha NpoTsKeHUn 45 cyToK noasepranuck ne-
HMe HepBHOro umnynbca u Ap. [1,4,7]. B nposoaumom popanbHOMy BO3AeiicTBMIo onuroacmpos B Aose 1/10
HaMM WCCNefOBaHMM MOMMCUCTEMHOW XapaKTepUCTMKy DL50, 4To COCTaBnsino 3,46: 3,85 u 5,17 F/Kr MacChl -
NOTEHUMANbHOM OMNacHOCTU CUHTE3MPOBAHHLIX HOBbIX BOTHOTO COOTBETCTBEHHO Anst J-501-2-100, N-1601-2-50
MapoK OfIMroaupoB Ha OCHOBE PacKpbITMA NaToguamno- «B» 1 M1-1601-2-50«P». BellecTBa B BUAE BOAHBIX pac-
NOTMYECKNX ~ MEXaHM3MOB  pasBUTMA  CTPYKTypHO- TBOPOB BBOAWMWCH BHYTPWKEMYOOYHO C MOMOLLBIO Me-
MeTaBOoNMYeckux HapyLIeHNi B OPraHnamMe B yCrIoBUsSIX TannM4Yeckoro 30HAA EXEeAHEBHO YTPOM HaTowak. KoH-
MOAOCTPOIA TOKCU(MKALIMM AMHAMYKA MOKasaTenen voH- TponbHas rpynna nosydana CooTBETCTBYOWME O6bEMbI
HOro oBMeHa NpeAcTaBnseT onpeAerieHHbI HayuHbIN 1 NMTbEBON BOABI. BLINO CO3AAHO TPU OMBITHBIX 1 OAHY
npakTUYecKunii UHTepec. Mayyaemble onnroadupsl npu- KOHTPOMBHYHO TPYMNY, N0 10 KPbIC B Kaxaok rpynne. u-
MEHSAIOTCA AN NOMy4eHus nnacTmacc, neHonnacros, BOTHbIE COAEPXanUCh B CTALIMOHAPHLIX YCIOBUSIX BMBA-
TEPMONNACcTOB, SMOKCUAHBIX CMOFI, NAKOB, aManet, Top- DUSI NPU MOCTOSIHHOM TEMNEPaType M eCTECTBEHHOM OC-
MO3HbIX, MMOPaBMNYECKUX N OXNaXKOaoLWMX KUAKOCTEN 1 BeLLeHM. 3a60i KPbIC MPOBOAMIN NyTeM AeKanUTaLMK ¢
Aap. [3]. npeaBapuTenbHON aHecTe3ner TUOMEHTanoM HaTpus.
YunTbiBasi BblluecKasaHHoe, Lesnbio paboTbl SBMS- MpoBeaeHMe NpoLeayp C SKCNepUMEHTaNbHBIMU KUBOT-
nock MccrnefjoBaHne BIUAHWA ONuroadupos B NofocCT- HbIMM OCYLLEECTBANOCL B COOTBETCTBUM C TpeboBaHus-

" LutyBanHs npu arectayii kagpis: Bazmym W. 10.*, Xykos B. U., 3atiuesa O. B., Knuaasko B. I'. [Junamuka rokasameneii UOHHO20
obmMeHa 8 opaaHu3Me KpbiC 100 8rIUSHUEM 051U203¢hupos 8 nodocmpom onsime // [lpobremn exosorii | meguuymmn. — 2013. — T. 17, N9
5-6. - C 32-34
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MU BMOSTMKM M NpUHUMNOB «EBponenckon KoOHBEHUUK O
3alMTE MO3BOHOYHbIX XUBOTHbIX, KOTOPbIE UCMOb3YHOT-
CA ANA 3KCMEePUMEHTarnbHbIX M APYrUX Hay4HbIX Lenen»
(Ctpacbypr, 1986). OOMeH MOHOB METaNnIoB U3y4yanu
aTOMHO-abcopbuUMoHHbIM MeToaoM [2]. [ns npoBeaeHus
aHanu3a opraHbl U TKaHW NOABepranvcb NpeaBapuTenb-
HOMY 030M€eHMI0 1 3KcTparnposaHuto no E.A. Jlonko [5] 1
.O. BabeHko [2]. MonyyeHHbIA 3KCTpaKT nogaBarncs B
npubop, n onpeaensanocb cogepXaHue WOHOB, pe3ynb-
TaTbl CPAaBHMBANUCb C 3TanoOHHbIMKM obpasuamu. CtaTtu-
cTuyeckass obpaboTka MoNy4yeHHbIX pesynbTaToB uccre-
[0BaHMA BbINOMHANACh C MCNOMb30BaHNEM METOAO0B Ba-
pYaLNOHHON CTaTUCTKM M OLLEHKOW JOCTOBEPHOCTU OTNK-
ynii no t-kputeputo CTtblogeHTa-duLuepa.

Pe3ynbTaTbl M UX oﬁcymnerme

MccnepoBaHuss oBHapyxunum, 4to onurosdupbl nsy-
YaeMbix Mapok B gose 1/10 DL50 B CbiBOPOTKE KpOBU
NpuMBOOAT K YBEMUYEHWIO COoAepXaHUs MWOHOB Kanus,
Kanbums, MarHus, Meaun, LuHkKa, xxenesa, ocdopa, map-
raHua v CHMXEHUIO KOHLIEHTpauum HaTpust (Tabn. 1). Tak,
YPOBEHb Kanusa rnosblwarncd Ha — 76,77%; 74,22% v
82,16%, kanbuusa — 42,39%; 45,68% un 52,27%, mardmsa —
106,37%; 120,91% wn 132,73%, mean — 65,48%; 57,74%
n 76,55%, umHka — 81,16%,; 91,24% un 76,03%, xenesa —
130,81%; 141,98% wn 115,51%, doctopa — 94,92%;
104,52% wn 134,47%, mapraHua — 72,85%; 93,15% u
109,91%, Ha poHe CHWXeHUs yPOBHA HaTpus Ha 14,31%;
17,66% n 21,36%, COOTBETCTBEHHO Npu Bo3gencTeun Jl1-
501-2-100, J1-1601-2-50«B» 1 J1-1601-2-50«P» no cpas-
HEHMIO C NokasaTensiMu KOHTPOMbHOW rpynnbl.

Tabnuuya 1

JuHamuka codepxaHusi UOHO8 Memasisios 8 CbIBOPOMKEe KPOB8U KpbIC rpu nodocmpom 8o3delicmauu ou203gupos 8 doze 1/10 DL50

MNokasatenn 'pynna Habnogenns M+m
KoHTponb J1-501-2-100 J1-1601-2-50 «b» J1- 1601-2-50 «P»

Kanui (mmone/n) 3,53+0,42 6,24+0,57* 6,15+0,35* 6,43+0,53*
Hatpun(mmons/n) 140,4+5,76 120,3+4,80* 115,6+5,10* 110,4+3,75*
Kanbuuii(Mmornbs/n) 2,43+0,17 3,46+0,28* 3,54+0,39* 3,70+0,48*
Marnuin(Mmonb/n) 1,10+0,16 2,27+0,19* 2,43+0,25* 2,56+0,33*
Menb(MkMonb/n) 16,8+1,44 27,8+1,32* 26,5+1,47* 29,66+1,74*
Linnk(Mkmonb/n) 17,35+1,67 31,43+2,55* 33,18+1,76* 30,54+2,10*
XKeneso(mkmonb/n) 18,44+1,52 42,56+3,17* 44,62+3,80* 39,74+2,75*
docdop(Mmonb/n) 1,77+0,19 3,45+0,37* 3,62+0,29* 4,15+0,32*
Mapraneu(MKMonb/n) 16,35+1,24 28,26+1,94* 31,58+2,63* 34,32+2,76*

lMpumeyaHue: *— paznuyusi ¢ KOHmMposnem docmosepHsble, p<0,05.

AHann3 ouEeHKM MOHHOroO OOMEeHa B MEeYeHW BbISBUM
CHWKEHWe KOHLUEHTpauun Kanus, HaTpusl, MarHns, LUMHKa,
mMeaw, xenesa, docdopa, MmapraHua Ha oHe noBbiLle-
HMSA KOHLEHTpauum kanbums (tabn. 2). Mo cpaBHeHUIO C
OaHHbIMU KOHTPOSBHOW rpymnmbl YPOBEHb Kanus B NeYeHn
CHWXanca Ha 39,29%,; 41,30% u 37,51%, Hatpua —
29,32%; 25,08% u 28,52%, marHus — 37,01%; 42,68% u
39,55%, umHka — 27,33%, 33,74% n 36,78%, meaun -

26,13%; 31,81% un 39,77%, xene3a — 35,93%, 42,18% u
48,43%, cdoccopa — 36,62%; 38,71% un 47,71%, map-
raHua — 40,61%; 45,59% un 50,95%, ypoBeHb Kanbuus
nosbiwanca Ha 78,53%; 87,12% n 103,38%, cooTBETCT-
BEeHHO nop BnusHuem J1-501-2-100, J1-1601-2-50«B6» un
J1-1601-2-50 «P», no cpaBHEHUO C AaHHbIMWN pedepeHT-
HOW rpynnbl.

Tabnuya 2

JuHamuka codepxxaHusi UOHO8 Memarsiiios 8 rnevYeHu KpbIc rnpu nodocmpom 8o3ddelicmauu onueoagupos 8 doze 1/10 DL50

Motasarent pynna HabnoaeHns M+m
KoHTponb J1-501-2-100 J1—-1601-2-50 «b» J1—-1601-2-50 «P»

Kanui (Mr/100 r TkaHw) 8,45+0,32 5,13+0,36* 4,96+0,42* 5,28+0,47*
Hatpun (Mr/100 r TkaHw) 8,73+0,46 6,17+0,32* 6,54+0,53* 6,24+0,46*
Kanbuui (Mr/100 r TkaHu) 3,26+0,25 5,82+0,49* 6,10+0,55* 6,63+0,57*
Marnui (Mr/100 r TkaHw) 6,70+0,38 4,16+0,35* 3,84+0,31* 4,05+0,24*
LinHk (Mr/100 r TkaHu) 9,84+0,57 7,15+0,63* 6,52+0,49* 6,22+0,38*
Megab (Mr/100 r TkaHu) 0,88+0,07 0,65+0,04* 0,60+0,05* 0,53+0,04*
>Keneso (Mr/100 r TkaHw®) 1,28+0,09 0,82+0,03* 0,74+0,05* 0,66+0,06*
docdpop (Mr/100 r TkaHW) 4,15+0,24 2,63+0,18* 2,56+0,22* 2,17+0,17*
Mapraney (Mr/100 r TkaHu) 5,22+0,46 3,10+0,27* 2,84+0,33 2,56+0,22*

lMpumeyaHue: *— paznuyusi ¢ KOHmMpornem docmosepHsble, p<0,05.

M3yyeHne obmeHa MOHOB MeETansioB B CEMEHHUKax
BbISIBUSIO CHWXEHME cofepXaHusa kanus Ha  16,58%;
19,51% wn 24,39%, HaTpusa — 23,97%; 25,54% n 33,65%,
marima — 17,95%; 20,17% wn 22,36%, umHka - 62%;
60,34% n 63,79%, megn — 20,92%; 21,79% un 41,02%,
xenesa — 48,03%; 43,30% u 50%, doccopa — 48,79%;
52,78% wn 56,49%, mapraHua — 27,35%; 31,18% wu
16,23% n yBenuyeHne cogepxaHnga Kanoums Ha 38,26%;
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33,34% un 40,09%, cOOTBETCTBEHHO noAa BnusHuem Jl-
501-2-100, J1-1601-2-50«b» n J1-1601-2-50«P>» (Tabn. 3).
MccnenoBaHus nokasbiBatloT, YTO onmnroadupbl B OCHOB-
HOM YBENUYMBAIOT COAEpPXXaHUe MOHOB MeTanmnoB B Cbl-
BOPOTKE KPOBW, TOr4a Kak BO BHYTPEHHWUX OpraHax OHU B
OONbLUMHCTBE CMNy4YaeB 3HAYUTENBHO CHUXAOT YPOBHM
uccrnegyemMbix NUOHOB.
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Tabnuuya 3

JuHamuka codepkaHusi UOHO8 Memarisio8 8 CeMEeHHUKaXx KpbIC rpu nodocmpom 8o3delicmauu ou2o3gupos 8 dose 1/10 DL50

Mokazarenu 'pynna Habnogexnus M+m
KoHTponb J1-501-2-100 J1-1601-2-50 «b» J1-1601-2-50 «P»
Kanun (Mr/100 r TkaHw) 4,10+0,23 3,42+0,18* 3,30+0,20* 3,10+0,26*
Hatpuin(mr/100 r TkaHw) 8,26+0,35 6,28+0,43* 6,15+0,34* 5,48+0,42*
Kanbuuin(mr/100 r TkaHu) 1,83+0,12 2,53+0,16* 2,44+0,21* 2,58+0,27*
Marnuii(mr/100 r TkaHm) 6,35+0,38 5,21+0,26* 5,05+0,18* 4,93+0,36*
LinHk(mr/100 r TkaHK) 5,80+0,27 2,16+0,18* 2,30+0,22 * 2,10+0,14*
Megb (Mr/100 r TKaHW) 0,88+0,06 0,57+0,04* 0,61+0,03* 0,46+0,04*
>Keneso (Mr/100 r TkaHw) 2,54+0,26 1,32+0,14* 1,44+0,16* 1,27+0,13*
docdpop (Mr/100 r TKaHW) 8,62+0,69 4,23+0,28* 4,07+0,32* 3,75+0,24*
Mapraney (Mr/100 r TkaHu) 5,74+0,46 4,17+0,23* 3,95+0,18* 3,66+0,22*

lMpumeyaHue: *— paznuyusi ¢ KOHmMposnem docmosepHsbie, p<0,05.

O606was nonyyeHHble pes3ynbTaTbl UCCNEAOBaHUS
obmeHa MOHOB B opraHax M TKaHSX >XUBOTHbIX, NMOABEP-
raBLUMXCA MNOAOCTPOMY BO3AEWCTBUIO ONMroadupoB B
nose 1/10 DL50, MOXHO ckasaTb, YTO KOHLeHTpaums Ka-
Nns noBblllanacb B CbIBOPOTKE KPOBW UM CHWXanacb B
NeYeHn N CEMEHHNKaX. YPOBHU HATPUSi CHMXKAmNMUCh B Cbl-
BOPOTKE KPOBMW, MEYEHU N CEMEHHUKaX, YTO MO3BONseT
CyaouTb O pas3sutum HaTpunypuu. CopepxaHue MOHOB
Kanbums ObINO yBENWYEHHBIM B CbIBOPOTKE, MEYEHU U
CeMeHHMKax. YPOBHU WOHOB MarHus, LUHKa, Meau, xe-
nesa, d¢ocdopa, MapraHua Bo3pacTanu B CbIBOPOTKe
KPOBM M yMeEHbLUANUCb B MeyvYeHn, cemeHHukax. Takas
OWHaMyka MOHOB MeTarsoB MOXeT CBMAEeTenbCTBOBaTb
0 BblBEAEHUUN NX N3 opraHmama [3,6].

M3BeCTHO, 4YTO perynsums MUKPO- U MaKpPOSMEMEHT-
Horo obMeHa B OpraHu3mMe OCYLLECTBMAETCA Kak HEPBHON
CUCTEMON, TaK W XenesamMu BHYTPEHHEW CeKpeLuu.
BonbLIMHCTBO aBTOPOB CUMTAIOT, YTO OCHOBHbLIM peryns-
TOPHbIM MEXaHM3MoM obMeHa MWKPO3SIEMEHTOB B opra-
HU3Me SBMsieTCa cucTema runodms-kopa HaanoyeyHu-
KOB, (PYHKUMOHANbLHOE COCTOSIHME KOTOPOW TeCHEWLLUM
0o6pasom 3aBUCMT W CBHA3aHO C [AEATENbHOCTBbIO LEeH-
TpanbHON HEpPBHOW CUCTEMbI. /IMEHHO 3TW CUCTEMbI B
HanbonbLue Mepe NoABEPXKEHbI M3MEHEHMSAM MPU yCro-
BUM (hOPMMPOBAHMS NATONOMMYECKUX COCTOSHWUIA [6-8]. B
CBS13U C 3TUM, MOXHO CyauTb, 4YTo aucbanaHc MOHOB Me-
TanmnoB B PasfMyHbIX OpraHax M TKaHAX B YCNOBUSAX TOK-
cudukaumm onuroadmpamm ConpskeH C HapylleHuem
koonepatumeHoro B3anmogencteus LUIHC n runodgusapHo-
HaAMNOYEYHNKOBOMN CUCTEMBI.

BbiBOAbI

YcTaHoBreHHas AMHaMuka oBMeHa MWKPO- U Makpo-
3MEMEHTOB B OpraHn3Me SKCMEPVMEHTAarbHbIX KMBOT-
HbIX, MOABEPraBLUMXCS NMOAOCTPOMY BO3AEWCTBUIO ONUro-
achupoB, MoXeT ObiTb CBfi3aHa CO  CTPYKTYypHO-
MeTabonuyeckumMm  HapylieHusiMu,  OBYCIOBIEeHHbIMU
pasBUTUEM AUCTPOPUYECKMX U OECTPYKTUBHBLIX MpoLec-
COB. VOHbI MeTanmnoB BbIXOAAT U3 KNeTKW, BHYTpUKNe-
TOYHbIX CTPYKTYPHO-(PYHKLMOHAMBHBLIX eAUHUL U NOCTY-

34

natT B MEXKIeTOYHOe MPOCTPaHCTBO W KPOBb. B aTux
YCNOBUSIX CriedyeT oXuaaTb MOsIBNEHUS! HapyLUEeHW TKa-
HEeBOro AblXaHUs M OKUCNUTENbHOro ochopUIMpoBa-
HUS, PA3BMTUS TMMOKCUYECKUX MPOLIECCOB, a TaKKe Ha-
PYLLUEHUI SHEPreTUYECKNX 1 MeTaboNMYecKnX CUHTE30B,
YTO CBUMOETENbLCTBYET O CpbiBE adanTauMOHHbIX M 3a-
LUMTHO-TMIPUCTIOCOBUTENBHBLIX MEXaHU3MOB obecneveHust
romeoctaTyeckor (pyHKUMM opraHuaMa, Begyliasi posb

B Kkotopbix npuHagnexumt LHC wn rvnodwmsapHo-
HaZNno4Ye4YHMKOBOW cUCTEME.
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Enaglish version: DYNAMICS OF THE IONIC METABOLISM INDICES
IN RATS UNDER OLIGOETHERS INFLUENCE AT SUBACUTE

EXPERIMENT

Bagmut 1. Yu*, Zhukov V.1, Zaitseva O.V., Knigavko V.G.
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Kharkiv National Medical University, Kharkiv, Ukraine

In the organs and tissues micro- and macroelements levels there are informatic indices of the changes that are in ani-
mals and men under stranger chemical compounds effect. The subacute effect of the oligoethers L-501-2-100, L-1601-2-
50°B” and L-1601-2-50"R” in 1/10 DL50 dose on the ionic metabolism (potassium, sodium, iron, copper, magnesium,
zinc, calcium, manganese, phosphorus) was investigated in blood serum, liver, testes of the white rats by atomic-
absorption method. It was determined that increasing ionic contens of magnesium, zinc, copper, fron, phosphorus, man-
ganese, potassium in blood serum and descreasing their levels in the internal organs that shows their withdrawal from
organism. Such imbalance in fonic metabolism apparently is linked with structural-metabolic desorders, that are due to
the development of the dystrophic and destructive processes. Metal ions leave cells, intracell structural-functional units
and enter the intercell space and blood. In these conditions we can expect the appearance of tissue respiration desor-
ders and oxidative phosphorylation, the development of the hypoxia processes as well as desoders of the energetic and
metabolic synthesis. That Is evidence of the adaptic mechanisms frustration of the organism homeostatic function provi-
sion in which the central nervous system and hypophysis-adrenal system are main.

Key words: xenobiotics (oligoethers), ionic metabolism, albino rats, toxicological experiment.

Introduction

According to many researchers, quite informative
indices in estimate of processes changes occurring in
animals and humans under the influence of alien
chemicals are the micro- and macro- elements content [3,
6, 8]. Both deficit of metal ions and their surplus content
in organism leads to metabolic disorders and may cause
the development of pathological states. Their entry into
basic biochemical metabolic systems (enzymes,
hormones, vitamins, receptors, nucleic acids, ribosomes),
determines their crucial role in providing various
physiological and biochemical processes — fertilization,
mitotic, maturing, transition from proliferation to a state of
rest, amino acid transport across the membrane, nerve
impulse currying out, etc. [1,4,7]. In our work we studied
the polysystemic characteristic of potential hazard of the
new synthesized oligoethers on the basis of the
pathophysiological mechanisms disclosure of the
structural and metabolic disorders in the organism under
subacute toxification. In this case the dynamics of ionic
metabolism has a certain scientific and practical interest.
Studied oligoethers are used for produce of plastics,
foams, thermoplastics, epoxy resins, lacquers, enamels,
brake, and hydraulic fluids, etc. [3].

Given the above, the purpose of the work was to
study the oligoethers influence on the ionic metabolism in
the animals organs and tissues in subacute experience.

Materials and methods

In the work we used oligoethers with regulated
properties: L-501-2-100 (polyoxyethyleneglycol
monomethyl ether acetals), L-1601-2-50 "B" (butilallilic
ether of polyoxypropilenoxyethyleneglygol), and L-1601-
2-50 "R" (polyoxypropilenoxyethylene monobutyl ether
acetals). The research program included a subacute
experiment on white rats and determination of the
content in the organs and tissues of potassium, sodium,
iron, copper, zinc, magnesium, calcium, manganese and
phosphorus. In experiments there were adult male rats

Wistar weighting 0.18-0.20 kg, which every day for 45
days were subjected to oral exposure dose oligoethers in
1/10 DL50, which amounted to 3.46, 3.85 and 5.17 g / kg
of animal body weight, respectively, for L-501-2-100, L-
1601-2-50 "B" and L-1601-2-50 "R". The substances in
the form of aqueous solutions were introduced
intragastrically using a metal probe daily in the morning
on an empty stomach. The control group received the
appropriate volume of drinking water. It was created by
three experimental and one control group of 10 rats in
each group. The animals were kept in stationary vivarium
conditions at a constant temperature and natural lighting.
Slaughtering rats was carried out the decapitation with a
pre-anesthetic by the thiopental sodium. Performing
procedures with experimental animals was carried out in
accordance with the principles of bioethics and the
"European Convention for the Protection of Vertebrate
Animals used for Experimental and other Scientific
Purposes" (Strasbourg, 1986). lonic metabolism was
studied by atomic absorption method [2]. For analysis the
organs and tissues preliminary were limed and extracted
by E.A. Jlorko [5] and .O. Ba6eHko [2]. The resulting
extract was applied to the device, and ion content was
determined and the results compared with the reference
samples. Analysis were performed using SPSS statistical
software (SPSS for Windows Ver.11.5). Results of
different groups were compared using descriptive
statistics (mean+SD). P<0.05 was considered statistically
significant.

Results and discussion

In researches we revealed that oligoethers at a dose
of 1/10 DL50 in serum lead to increased levels of
potassium ions, calcium, magnesium, copper, zinc, iron,
phosphorus, manganese and to decreased sodium
concentration (Table 1). Thus, the potassium level
increased to - 76.77 %; 74.22 % and 82.16 %, calcium -
42.39 %; 45.68 % and 52.27 %, magnesium - 106.37 %;
120.91 % and 132.73 %, copper - 65.48 %; 57.74 % and
76.55 %, zinc - 81.16 %, 91.24 % and 76.03 %, iron -

" To cite this English version: Bagmut 1.Yu, Zhukov V.I, Zaitseva O.V., Knigavko V.G. Dynamics of the ionic metabolism indices in
rats under oligoethers influence at subacute experiment - / / Problemy ekologii ta medytsyny. - 2013. - Vol 17, Ne 5-6. - P. 35 -37.
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130.81 %; 141.98 % and 115.51 %, phosphorus - 94.92
%; 104.52 % and 134.47 %, manganese - 72.85 %,
93.15 % and 109.91 %, against a background of the
lowering sodium levels on 14.31 %; 17.66 % and 21.36

%, respectively, under L-501-2-100, L-1601-2-50 "B" and
L-1601-2-50 "R" effeccts as compared with the control
group.

Table 1
Dynamics of metal ions content in rats blood serum under subacute oligoethers exposure dose in 1/10 DL50
Indices Monitoring Group, M+m
control L —501-2-100 L —1601-2-50 «B» L— 1601-2-50 «R»

Potassium (mmol / L) 3,53+0,42 6,24+0,57* 6,15+0,35* 6,43+0,53*
Sodium (mmol / L) 140,4+5,76 120,3+4,80* 115,6+5,10* 110,4+3,75*
Calcium (mmol / L) 2,43+0,17 3,46+0,28* 3,54+0,39* 3,7040,48*
Magnesium (mmol / L) 1,10+0,16 2,27+0,19* 2,43+0,25* 2,56+0,33*
Copper (umol / L) 16,8+1,44 27,8+1,32* 26,5+1,47* 29,66+1,74*
Zinc (umol / L) 17,35+1,67 31,43+2,55* 33,18+1,76* 30,54+2,10*
Iron (umol / L) 18,44+1,52 42,56+3,17* 44,62+3,80* 39,74+2,75*
Phosphorus (mmol / L) 1,77+0,19 3,45+0,37* 3,62+0,29* 4,15+0,32*
Manganese (umol/ L) 16,35+1,24 28,26+1,94* 31,58+2,63* 34,32+2,76*

Note: * - reliable differences with control, p <0.05.

lonic metabolism in liver showed a reduction of
potassium, sodium, magnesium, zinc, copper, iron,
phosphorus, manganese levels and raising calcium
concentration (Table 2). As compared to the control
group the level of potassium in the liver decreased on
39.29 %; 41.30% and 37.51%, sodium - 29.32 %;
25.08% and 28.52 %, magnesium - 37.01%; 42.68% and
39.55 %, zinc - 27.33%; 33.74% and 36.78 %, copper -

26.13%; 31.81% and 39.77 %, iron - 35.93%; 42.18 %
and 48.43 %, phosphorus - 36.62 %; 38.71 % and 47.71
%, manganese - 40.61 %; 45.59% and 50.95 %, calcium
levels increased on 78.53%; 87.12 % and 103.38%,
respectively, under the L-501-2-100, L-1601-2-50, "B"
and L-1601-2-50 "R" influence compared with the data of
the reference group.

Table 2

Dynamics of metal ions content in the rats liver under subacute oligoethers exposure dose in 1/10 DL50

Indices Monitoring Group, M+m
Control L — 501-2-100 L — 1601-2-50 «B» L — 1601-2-50 «R»
POtass'{f;‘;lfg‘)g’ 1009 8,45+0,32 5,13+0,36* 4,96+0,42% 5,28+0,47*
Sodium (mg/100 g tissue) 8,73+0,46 6,17+0,32* 6,54+0,53* 6,24+0,46*
Calcium (mg/100 g tissue) 3,26+0,25 5,82+0,49* 6,10+0,55* 6,63+0,57*
Mag”esgls';‘ug;‘g’ 100g 6,70+0,38 4,16+0,35% 3,84+0,31* 4,05+0,24*
Copper (mg/100 g tissue) 9,84+0,57 7,15+0,63* 6,52+0,49* 6,22+0,38"*
Zinc (mg/100 g tissue) 0,88+0,07 0,65£0,04* 0,60+0,05* 0,53+0,04*
Iron (mg/100 g tissue) 1,28+0,09 0,82+0,03* 0,74+0,05* 0,66+0,06*
PhOSph‘z{s“SSu(er;‘gl 1009 4,150,24 2,63+0,18* 2,56+0,22* 2,17+0,17*
Manganese
(mg/100 g tissue) 5222046 3,100,27* 2,84+0,33 2,56+0,22*

Note: * - reliable differences with control, p <0.05.

Study of the ionic metabolism in the testes revealed a
decrease in potassium content on 16.58 %; 19.51 % and
24.39 %, sodium - 23.97 %; 25.54 % and 33.65 %,
magnesium - 17.95 %; 20.17 % and 22.36 %, zinc - 62
%; 60.34 % and 63.79 %, copper - 20.92 %; 21.79 % and
41.02 %, iron - 48.03 %; 43,30 % and 50 % phosphorus -
48.79 %; 52.78 % and 56.49 %, manganese - 27.35 %;

31.18 % and 16.23 % and increase in the calcium
content on 38.26 %; 33.34 % and 40.09 %, respectively,
under the influence of L-501-2-100, L- 1601-2-50 "B" and
L-1601-2-50 "R" (see Table 3). Studies show that
oligoethers generally increase the content of metal ions
in the blood serum, whereas in the viscera are in most
cases much lower studied ions levels.

Table 3

Dynamics of metal ions content in the testes of rats in subacute oligoethers exposure in dose 1/10 DL50

Indices Monitoring Group, M+m
Control L —501-2-100 L —1601-2-50 «B» L — 1601-2-50 «R»

Potassium (mg/100 g tissue) 4,10+0,23 3,42+0,18* 3,30+0,20* 3,10+0,26*
Sodium (mg/100 g tissue) 8,26+0,35 6,28+0,43* 6,15+0,34* 5,48+0,42*
Calcium (mg/100 g tissue) 1,83+0,12 2,53+0,16* 2,44+0,21* 2,58+0,27*
Magnesium (mg/100 g tissue) 6,35+0,38 5,21+0,26* 5,05+0,18* 4,93+0,36*
Copper (mg/100 g tissue) 5,80+0,27 2,16+0,18* 2,3040,22 * 2,1040,14*
Zinc (mg/100 g tissue) 0,88+0,06 0,57+0,04* 0,61+0,03* 0,46+0,04*
Iron (mg/100 g tissue) 2,54+0,26 1,32+0,14* 1,44+0,16* 1,27+0,13*
Phosphorus (mg/100 g tissue) 8,62+0,69 4,23+0,28* 4,07+0,32* 3,75+0,24*
Manganese (mg/100 g tissue) 5,74+0,46 4,17+0,23* 3,95+0,18* 3,66+0,22*%

Note: * - reliable differences with control, p <0.05.
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Summarizing the obtained results about ionic
metabolism in organs and tissues of animals exposed
subacute oligoethers effect at a dose of 1/10 DL50, it can
be said that the potassium concentration in the serum
was increased and decreased in the liver and testes.
Decreased levels of sodium in the blood serum, liver, and
testes give an idea about the development of the
natriuresis. The calcium content was increased in the
serum, liver and testes. The magnesium, zinc, copper,
iron, phosphorus, manganese levels were increased in
serum and decreased in liver, testes. Such dynamics of
metal ions can indicate on their removal from the body
[3,6].

It is known that the regulation of micro-and
makroelementic metabolism in the body is carried out
both the nervous system and the endocrine glands. The
most authors consider that the main regulatory
mechanism in ionic metabolism is the pituitary- gland-
adrenal cortex system, its functional state its strongly
connected with the central nervous system activity. Just
these systems are the most susceptibled to changes
under conditions of the pathological states formation [6-
8]. In this connection, we can assert that an imbalance of
metal ions in different organs and tissues under
oligoethers toxification is connected with disorder of the
cooperative interaction of the CNS and the pituitary-
adrenal system.

Conclusions

Installed ionic metabolism in the experimental animals
organism under subacute oligoethers exposure can be
associated with structural and metabolic disorders
caused by the development of dystrophic and destructive
processes. The metal ions come out of the cells,
intracellular structural and functional units and income
into the extracellular space and the bloodstream. Under
these conditions, we should expect violations of tissue
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respiration and oxidative phosphorylation, hypoxical
processes development, as well as disorders of power
and metabolic synthesis, indicating on the failure of the
adaptable and protective mechanisms of the organism
homeostatic function, in which the leading role belongs to
the central nervous system and the pituitary-adrenal
system.
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TPV_I_BAJWIVI BMJINB OKCUETU/IbOBAHUX HOHIJI®EHOJ1IB
TA IX NOXIAHUX HA BMICT IMYHOI'JIOBYJIIHIB TA LUTOKIHIB

Y CUPOBATLI KPOBI LLLYPIB”

Mapakywmr /.1.
XapkKiBCbKuIN HaLiOHaNbHUA MEANYHWIA YHIBEPCUTET, M. XapkiB

VBYYEHO BINSHNE OKCUITU/TNPOBAHHBIX HOHWIQPEHOIOB M UX IPOU3BOAHBIX H3 COAEDIKAHNE MMMYHOI/IO6Y/IMHOB U LIUTO-
KUHOB B CbIBOPOTKE KDOBU KPbIC B YC/IOBUAX MOLOCTPOro SKCIEPUMEHTE. MICC/IELYEMBIE AETEPIEHTHI B A03ax 1/10 u
1/100 [/Tsp npuBOgAT K Cyrpeccun aHTUTE/N000PA30BAHNS B OPraHU3ME KDbIC, CHUKEHUIO B CbIBOPOTKE KDOBY YDOBHS
UMMYHOI7100y/mHOB A, M 1 G u cHmkermo cekpermm W/1-18, 2, 4, 6, 8, 10 n ®HO-a. 31m usmMeHeHuss MoryT C/1yXKUTb 4O-
TTO/THUTEITbHBIMU  [TPOMHOCTUYECKMMU TECTAMU, KOTOPbIE X3PAKTEPUIYIOT HEO/IAronpusTHOE B/IMSIHUE OKCUITU/IMPOBAH-
HbIX HOHWIQEHO/IOB M X POU3BOLHBIX H3 OPraHU3M TEM/IOKPOBHbLIX KXUBOTHbIX.

KntoueBble crnoBa: OKCUITUNIMPOBAHHbLIE HOHUITEHOSbI, VIMMYHOFJ'IO6yJ'IVIHbI, UNTOKUHbI, UMMYHHaA cuctema.

[MopyLueHHss MexaHi3MiB perynioBaHHA romeocTasy 3a
YMOB iHTOKCMKaLii KceHOBiOTMKaMn OCTaHHIM Yacom po3-
rMAfalTb AK «TOKCUYHUI CTPec», Npu SIkoMy B Mpouec
BTPYYalOTbCA He TiNbkKW HepBOBa Ta €HOOKPUHHA, ane n
iMyHHa cuctema [1, 2]. Kpim Toro, iMmyHHa cuctema, BMKO-
HYIOUM BaXXNUBY POrb B afanTauiiHUX Ta 3aXUMCHUX pea-
KUiSIX OpraHiamy, OfHi€l0 3 nepLumnx NigaaeTbCcsl 30BHiLU-
HbOMY BMMVBY, @ BUHMKAlOYe B ii AiISNbHOCTI HANPY>XEHHS
NpU3BOANTL A0 MOPYLUEHHS DYHKUIOHYBAHHS iHLIMX CUC-
TeM Ta BUHUKHEHHS natororii [3]. JocnigaxeHHs MmexaHis-
MiB Jii KceHOBiIOTUKIB, po3pobka HaykoBO OGI'PYHTOBaHUX
AiarHoCTUYHUX Mporpam i BUSIBNEHHSI 00’€KTUBHUX Mpo-
FHOCTUYHUX KpUTepiiB nepebiry naTonoriyHMx npoLecis
CTa€ OfHiIel0 3 NPIOPUTETHUX 3aday Cy4acHOI MeOULUHN.
[ocTpa HeobxigHicTb ii BMpIlLEHHS noB’sa3aHa 3 nporpe-
CylouMM 3abpyaHEeHHsM [AOBKINNsA, MOripleHHsM  340-
poB’s NOAUHN Ta BasyeTbCA Ha HAyKOBOMY OBIPYHTY-
BaHHI KpuTepiiB, WO BU3HAYalOTb MOYATOK CTaHy OEKOM-
neHcauii pyHkuiv opraniamy [4]. o npioputeTHUX 3abpy-
[OHI0BaYiB HAaBKOMULIHLOIO CepefoBuLLA BiQHOCATLCS OK-
cveTunboBaHi HoHindgeHonu (OEH®) Ta ix noxigHi - Ha-
Tpiesi coni kapbokcMeTnnaTiB OKCMETUINBOBaHNX i30HO-
HindpeHonis (KM-OEH®), dki 3a dismko-ximiyHMMu Bnac-
TUBOCTAMM Ta ocobnueocTaAMM GydoBM MONeEKyn Hane-
XaTb [0 iOHOreHHux aetepreHTis. Lli cnonyku xapakrtepu-
3yl0TbCA AOCUTb 3HAYHUMMK OB6’EMamy CUHTE3Y, LUIMPOKUM
BMKOPUCTaHHSAM Y Pi3HMX ranyssx HapogHOro rocnogapc-
TBa (SIKk OCHOBa NPOMWCIIOBOrO BMMYCKY mnactmac, noni-
ypeTaHiB, MuouMx 3acobiB, emynbratopis, aHTUKOPO3ii-
HWX npenaparTiB, MApaBniYHUX Ta OXONOMKYHUMX peyo-
BVH TOLLO), HAOXOOXKEHHAM A0 AXepen NUTHOro BoAoro-
CTayaHHsA Ta 3aBASKM LibOMY MOXIMBUM BNVBOM Ha Op-
raHiam noguHu [5, 6]. Mexanriamu gii OEH® T1a ix noxia-
HUX 3 YypaxyBaHHAM AWHaMIKW MOKa3HWKIB 3aXUCHO-
KOMMEHCaTOPHUX 3CYBiB B OpraHiami BMBYEHO HegocTaT-
HbO, @ came X PO3KpUTTS € MiACTaBol AN O6r'pyHTy-
BaHHS 3axogiB 3 OXOPOHW AOBKINMAA Ta 300POB’st Hace-
NEeHHs.

MeTolo faHoro gocnimkeHHst 6yno BMBYEHHSI B CUPO-
BaTLi KPOBi LLypiB BMICTY iMyHOrNOOYMiHIB i LMTOKIHIB 3a

YMOB TpuBanoro nepopansHoro snnusy OEH® Ta ix no-
XigHuX y gosax 1/10, 1/100 i 1/1000 ANso.

Marepianu Ta meToam gocnimxKeHHs

Y po6oTi BUKOPUCTAHO 3pasky PEeYOBUH 3 pernameH-
ToBaHMMK @i3MKO-XiMiYHUMKU XapakTepucTukammn: OEH®
3 yucrnom okcmetunboBaHux rpyn 10 (OEH®,0) ta KM-
OEH® 3 ynucnom okcueTtunboBaHux rpyn 5, 6, 10 (KM-
OEH®s.10). EkcnepumeHT NpoBegeHO Ha CTaTeBo3pinmx
wypax-camusax niHii WAG, macoto (180-220) r. lMpose-
OEHHS npouenyp 3 eKcrnepuMeHTanbHUMU TBapuHamu
3[4iICHEHO 3rigHO 3 BMMOramu €BpPONENCbKOI KOHBEHLIT 3
GioeTukn. ix nignasanu nepopanbHiin 3aTpasui 3a 4ono-
MOrOK 30HOA BOAHUMMM PO3YMHAMU PEYOBUH LLOAEHHO
opgHopasoBo npotarom 45 pi6 y pgosax 1/10, 1/100 i
1/1000 OJ1so. CepenHboneTanbHi aoau (OJ1s0) cknaganu
ona OEH® 19— 4,3 r/kr; KM-OEH®s — 2,8 r/kr; KM-OEH®g
— 2,2 r/kr; KM-OEH®,0 — 3,2 r/kr macu Tina. TBapuHam
KOHTPOINbHOI Trpynu BBOAMMU BiAnoBigHI 06’€éMu MUTHOT
Boau. [ocnigkeHHst BMICTY iMyHOrnoOyniHiB i LUWUTOKIHIB
3pincHioBany Yepes 45 fib nicns novaTky eKCnepuMeHTYy.
Y koxHi rpyni 6yno no 15 tBapuH. 3abin npoBogunu
LWNSIXOM AekaniTauii, nonepegHb0 aHecTe3ykun TioneH-
TanoMm Hatpito. BmicT imyHorno6yninie (Ig) A, M, G y cu-
poBaTUi KPOBi BM3HA4Yann MeTOAOM pagianbHOi iMyHO-
audysii B reni 3a 4onomMorow MoHocneunivyHnx cuposa-
TOK NpOTW iMyHOrno6yniHis BupobHuuTBa PIyn «HMO
MukporeH» (Pocis). PiBeHb LUMTOKIHIB BU3Hayanu iMmyHo-
(hepMEHTHUM MeTOAOM 3 BUKOPUCTaHHSAM Habopie pea-
reHtiB «ProCon IL-1B», «ProCon IL-2», «ProCon IL-4»,
«ProCon IL-6», «ProCon IL-10», «ProCon TNF-a»
(«MpoTenHoBbIN KOHTYpP», Pocis), «HTepneiknH-8-UOA-
BECT» («Bektop-bect», Pocisi) i aHanizaTtopa imyHode-
pmeHTHOro Stat Fax 303 Plus. CtatuctuyHuin aHanis ga-
HUX MPOBOAWIM 3 BUKOPUCTaAHHAM KOMM'IOTEPHOrO nakeTa
npyKnagHnx nporpam Anst o6pobkn cTaTUCTUYHOI iHGOop-
Mauii Statistica 6.1 (StatSoft, Inc., CLUA). NepBuHHe cTa-
TUCTUYHE OMpauloBaHHS LaHWX MOYMHaNM 3 nepesipku
NpunNyLLEeHHsA Npo BiAMOBIAHICTb BMBIPOK 3aKkOHY raycisCb-
KOro posnoginy, 3actocoBytoun KpuTepini LLanipo-Binka.
[oaaTkoBO MpaBUIbHICTE MO3MTUBHOINO BMCHOBKY LLIOAO

" LutyBarHa rpn arectauii kagpis: Mapakywun [.1. Tpusanuti ennue oKcuemuIb08aHUX HOHIIgheHoie ma ix MoXiOHUX Ha emicm
iMyHoenobyniHie ma yumociHie y cuposamui kposi wypie // lpobnemn ekosnorii | meguuymmm. — 2013. — T. 17, N9 5-6. — C. 38 —41
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HOpMarnbHOCTI po3noginy BMBIpOK KOHTpOMBanu 3a Ao-
NMOMOroto  koeqilieHTiB acumeTpii Ta ekcuecy. KinbkicHi
O3HaKW, WO Manu HopMarbHWUIA Po3Moain, onucysanu na-
pamMeTpUYHNMKN XapaKTePUCTUKaMK - CepefHiM 3HayeH-
HAM nokasHuka (M) Ta cepefHiM KBagpaTUYHUM BiOXW-
NeHHAM (S); Y pasi BiACYyTHOCTI HOpMarnbHOro posnoginy
HenapameTpuyHUMK - megdiaHoto (Me) Ta iHTepKkBapTUIb-
HUM po3MaxoM. [N NOpiBHAHHS OBOX HOPMaribHUX PO3-
noginis 3acrtocoByBanu t-kputepii CtbtogeHTa. HAKwo
NPUHaNMHI OAMH 3 po3noinie He GyB HOpManbHUM, TO
Ans MOPIBHAHHA Hes3anexHux BMBIPOK 3acTocoByBamm
KpuTepin MaHHa-YiTHi. 3a KpUTUYHUI piBEHb 3HAYYLLOCTI
npw nepesipLi CTaTUCTUYHUX rinoTe3 npunmanu p<0,05.

PesynbTtaTh Ta ix 06roBopeHHs

Ha 45-ty pnoby aii OEH® Ta ix noxigHux y posi 1/10
[Jlso cnocTepiranoca cratucTuU4HO 3Hadyule (p<0,001),
NMOPIBHAHO 3 KOHTPOMEM, 3MEHLUEHHs1 BMICTY IgA B cupo-
BaTui kposi wypis: ans OEH®;, i KM-OEH®s B cepeg-
HbOMY B 2 pasu, a ans KM-OEH®g i KM-OEH® ;o — maiike
B 3 pa3u (Tabn. 1). Taka x agnHamika 3miH BMIcTy IgA Bu-

3Havanacs v anga gosu 1/100 OJlso, ane MeHLWw BupasHa

(3meHweHHss B cepegHbomy B 1,5 pasa). [Josa 1/1000
[ls0 BUsiBMNacsa Hegitoyoto. 3HMKEHHS BMICTY Ig A cBia-
YATb NPO HEAOCTATHICTb FYMOParbHOrO Ta MiCLEBOro
iMyHiTeTy. lNMokasHuK piBHA IgM TakoX AOCTOBIPHO 3Ha-
yyuie (p<0,001), NOPIBHAHO 3 KOHTPOMEM, 3HUXYBaBCS Ha
45-Ty noby nepopanbHOro BBeAEHHS peyvyoBuH y 1/10 i
1/100 OJ150 B cepenHbomy BignosigHo B 2,0 i 1,5 pasa
(Tabn. 2). MakcumanbHO BUCOKUM Liel piBeHb OyB 3apee-
ctpoBaHun y Bunagky aii KM-OEH®s, MiHiManbHO HU3b-
kum — y Bunagky gii OEH®,0. Cnig Big3HaunTy, wo tpu-
Banui BnmB KM-OEH®s i KM-OEH®:, y posi 1/1000
[JTsp TakoX CynpOBOAKYBaBCHA CTATUCTUYHO 3HaYyLLUM
(p=0,003 i p=0,032 BiONOBIAHO) 3HMKEHHAM BMICTY IgM,
Toni sk OEH®;o i KM-OEH®g y uinn fosi He BnnuBanu Ha
piBeHb Upboro nokasHuka (p=0,163 i p=0,087). Ockinbku
IgM 3'aBnsATbLCA Ha NepLIoOMy eTani iIMyHHOI BignoBiai Ta
B OCHOBHOMY 3HaxOAsTbCS Y CyAUHHOMY pycCrii, BOHU Bigi-
rpaTb BaXIMBY 3aXMCHY POfb HA PaHHIX CTafisiXx TOK-
cemii. BusBneHe 3HmxeHHs BMiCTY IgM Takox cCBiguuTb
Npo HeOoCTaTHICTb F'YMOPAanbHOrO iMyHITETY, NMOPYLUEHHS
X CMHTE3y abo NoCUNeHHs kaTaboniamy.

Tabnuus 1

Bwmicm imyHoenobyrniHy A y cuposamui Kposi wypie Ha 45-006y erniugy okcuemuib08aHUX HOHINgheHonie

ma ix noxidOHux (e/m; n=15; Me [25%; 75%] abo M+s)

Pe4yoBuHa Hosa, 4150
1/10 1/100 1/1000
OEH®,, 0,29+0,057 0,39 [0,36; 0,41] 0,53 [0,48; 0,55]
p<0,001 p<0,001 p=0,237
KM-OEH®s 0,220,039 0,33[0,29; 0,37] 0,51+0,031
p<0,001 p<0,001 p=0,69
KM-OEH®; 0,19 [0,17; 0,20] 0,35 [0,28; 0,37] 0,49+0,028
p<0,001 p<0,001 p=0,384
KM-OEH®,, 0,18 [0,15; 0,22] 0,29+0,037 0,46 [0,43; 0,48]
p<0,001 p<0,001 p=0,019
KoHTponb 0,50+0,053

lMpumimka: p — pieeHb 3Ha4Yyuw,ocmi MOPIBHSIHO 3 KOHMpPOIeM

Tabnuus 2

Bmicm imyHoenobyniHy My cuposamui kposi ujypie Ha 45-000y ernnusy okcuemusib08aHUX HOHINgheHorie

ma ix noxioHux (a/rm; n=15; Me [25%; 75%)] abo M+s)

PeuoBuHa [osa, 1150
1/10 1/100 1/1000
OEH®,, 0,52+0,094 0,63+0,069 0,82+0,062
p<0,001 p<0,001 p=0,163
KM-OEH®5 0,38+0,043 0,47+0,065 0,7 [0,69; 0,79]
p<0,001 p<0,001 p=0,003
KM-OEH®, 0,42 [0,38; 0,44] 0,52 [0,49; 0,56] 0,760,037
p<0,001 p<0,001 p=0,087
KM-OEH®,, 0,46+0,041 0,56+0,046 0,83+0,044
p<0,001 p<0,001 p=0,032
KoHTponb 0,81+0,028

lpumimka: p — pigeeHb 3Ha4yyuwocmi rMOPIBHSIHO 3 KOHMPOEM

BwmicT 1gG y cupoBaTui KpoBi LwwypiB Ha 45-goby Aaii
OEH® Ta ix noxigHux y osi 1/10 OJ1so Takox 6yB gocTto-
BipHO HWx4MM (p<0,001) NOPIBHSAHO 3 AAHWUMM FPYNU KOH-
Tponio (Tabn. 3). Y gaHomy BMNagKy HawbinbLl cyTTEBUM
3HWXKEHHSA LbOro nokasHmka xapaktepHo ans KM-OEH®s
(manxe B 2 pasw), HalMeHL — ans OEH®o (B 1,4 pasa).
TpuBanuin BNAMB peyvoBUH Yy Aitovin gosi 1/100 Oflso Ta-
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KOX NPY3BOAMB 10 CTATUCTUYHO 3HAYYLLIOrO, MOPIBHSAHO 3
KOHTPONeM, 3HWXEHHS piBHA 1gG y cupoBaTLi KpOBi Ly-
piB, ane BoHO 6yno MeHLW BupasHuM (B cepedHbOMy B
1,3 pasa; p<0,006), Hix y Bunagky aii 1/10 Of1se. dia pe-
YOBUWH Yy A03i 1/1000 OJ1so He BMKNMKana AOCTOBIPHO 3Ha-
Yywmnx 3miH 3 6oky IgG. Crilike 3HMxeHHs piBHA |gG cBia-
YUTb NPO BUCHAXEHHST IX 3aXUCHOT PorTi.
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Tabnuus 3

Bmicm imyHo2nobyniHy G y cuposamuji kposi wypie Ha 45-006y ernugy okcuemusib08aHUX HOHINGheHori8
ma ix noxioHux (a/m; n=15; Me [25%; 75%)] abo M+s)

PevoBuHa Losa, OJ150
1/10 1/100 1/1000
OEH®, 4,0+0,62 4,5+0,53 5,8[4,9; 6,5]
p<0,001 p=0,006 p=0,455
KM-OEH®5 2,9+0,53 4,0+0,88 5,1+0,95
p<0,001 p<0,001 p=0,283
KM-OEH®, 2,6[2,4;3,2] 3,9+0,71 5,0 [4,8; 6,4]
p<0,001 p<0,001 p=0,88
KM-OEH® 4 3,3+0,65 4,3[3,6; 5,0] 5,4+0,79
p<0,001 p=0,002 p=0,89
KoHTponb 5,5+1,05

lMpumimka: p — piseHb 3Ha4yyujocmi opPi8HsIHO 3 KOHMPOeM

ApekBaTHa iMyHHa BignoBiab 6a3yeTbcsl Ha GanaHci
KNITUHHO-0NOCEPEAKOBAHMX i TyMOparnbHUX iIMyHHUX pea-
KUi, PO3BUTOK SKUX MIATPUMYETBLCSA Ta PErynoeTbesa Luy-
ToKiHamu [7-9]. Pe4yoBMHWM MpU3BOAMNN [0 MOPYLUEHb 3
BOOKy LMTOKIHOBOro Mpoqinio CcUpoBaTKMU KPOBIi LUypiB
(Tabn. 4). Y pasi ix TpuBanoro nepopansHOro BBEAEHHS Y
nosi 1/100 AJ150 cnocTepiranu, NOPIBHAHO 3 KOHTPONeM,
3HWKeHHs (p<0,003) pisHa I1-18: ans KM-OEH®s — man-
e B 2 pasu, KM-OEH®¢ i KM-OEH®;, — B cepegHbomMy B
1,8 pasa, OEH®;, — nuwe B 1,4 pasa. MNpo3ananbHun
unTOKiH 1N1-18 Mae umucenbHi 3aranbHi edekTn i cnpusie
PO3BUTKY CMCTEMHOIO XapakTepy NaTonoriYyHoro npouecy
LWNASAXOM (POPMYBaHHSA ayTOAHTUTIN | NiABULLEHHSA KOHLe-
HTpauii y kpoBi C-peakTuBHOro Ginka. 3HWXKEHHS LbOro

noKasHvka € BaXKNMBUM AiarHOCTUYHUM KPUTEPIEM XPOHi-
YHOro nepebiry 3ananbHOro Mpouecy B OpraHiami LypiB
3a ymoB TpuBanoro Bnnmey OEH® Ta ix noxigHux. Ha 45-
[o0by B cvpoBaTLi KpOBi LLypiB Big3Ha4anocs TakoX 3Hu-
XeHHs piBHA 1J1-2 marxe B 2 pa3n 3a ymoB BrinvBy KM-
OEH®s (p<0,001), B 1,8 pasza — KM-OEH®¢ (p<0,001), B
15 pasa — KM-OEH®y, (p<0,001) Ta B 1,3 pasa —
OEH®, (p=0,003). IJ1-2 posrnsgaeTbca 5K perynsatop-
HWIA LUMTOKIH, 34aTHWUI KOMMEHCYBaTW NPOSBM iMyHHOI He-
OOCTaTHOCTI, BigHOBMOBaTM 6GanaHc T-xennepis, WO
npu3BOANTbL OO Perynsauii npoaykuii npoTu- Ta nposana-
NbHUX LUTOKIHIB. 3HWkeHHa npogykuii 1J1-2 € nigTeep-
PKEHHAM BUHUKHEHHSA T-KNITUHHOIO iMyHOoA4ediuuTy.

Tabnuus 4

Bmicm yumokiHie y cuposamui Kposi ulypie Ha 45-006y ennugy okcuemusib08aHUX HOHINIgheHonig
ma ix noxidHux y 003i 1/100 A/lsy (Helm; n=15; Me [25%; 75%] abo M+s)

MokasHuk OEH®,, KM-OEH®s KM-OEH®, KM-OEH®,4 KoHTponb
40,2 325
In-18 [30,7; 50,5] ng(’)i&?f 39’3%%’?3 [29,0; 46,0] 56,9+7,05
p<0,001 p=L, p=0, p<0,001
36,5 43,9
In-2 48;%*3623 30%?86112 [25,8; 40,1] [32,1; 50,0] 64,7+17,1
p=0. p=t p<0,001 p<0,001
29,5 20,3 32,0
-4 [26,0; 39,4] [17.5; 29,0] 265(’)%6317 [27.9; 39,0] [39?-690 .
p<0,001 p<0,001 p<0, p<0,001 4,60,
189 28,9
24,4+6,04 ' ’ 23,1+5,88 39,8
11-6 420, [12,0; 28,5] [19,2; 30,2] L, %
p<0,001 20,001 520.0015 p<0,001 [35,0; 50,6]
20,1 30,5
31,846,58 ' 25,146,27 ' 48,4
-8 /515, [17,0; 27,0] -39, [28,0; 44,5] S
p<0,001 520,001 p<0,001 520,001 [44,0; 59,0]
25,0 20,0 24,7
IN-10 [19,3; 31,0] [15,1; 22,5] [17,0; 29,0] 32_’5%’5’; 43,9+9,66
p<0,001 p<0,001 p<0,001 p=0,
110,0 97,8
' ’ 85,8+11,84 118,049,39 136,8
®HM-a [90,6; 118,6] [80,5; 108,3] 011, 913, ©,
020,001 020,001 p=0,0016 p<0,001 [123,8: 148,4]
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Ak mapkep ayTOiMyHHWUX i aneprinHnx npouecis pos-
rnsgatoTb 11-4, akuii obymoBnioe akTuBaLilo rymopanb-
HOro naHutora iMyHHOI cuctemu, CTUMYnoe nponicepa-
uito Ta gudepeHuitoBaHHA B-kniTuH, CMHTE3 3aranbHOro
IgE, a Takox iHribye MOHOLMTK 1 Makpoddarn, NPOAYKLito
®HIM-a. Y cupoBartui KpoBi WwypiB Ha 45-Ty 4oby BNnuBy
peyoBMH y p[osi 1/100 OJlsp BMABNSNOCA 3HMKEHHS
(p<0,001), nopiBHAHO 3 KOHTpONeM, piBHsa I1-4 Bcepea-
HboMy B 1,6 pasa. 3HwxeHHs cekpelii IJ1-4, y naHomy
BUMNaZKy, MOXe CYNpOBOMKYBATUCS MPUrHIYEHHSIM aHTW-
reHHoi ctumynsuii T- i B-nimcouutie, makpodaris, Ty4-
HUX KNiTWH, 6a3odinie, cTpomarnbHKX KMiTUH, reMonoeTu-
YHUX NONepeaHMKIB TOLLO.
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Tpueana gia OEH® Ta ix noxigHux npu3soauna Ta-
KOX 00 3HWxXeHHs (p<0,0015) B cupoBaTui KpoBi TBapuH
BmicTy IJ1-6 B cepegHbomy B 1,7 pasa. bionoriyHa ponb
IJ1-6, no-nepwe, nonsrae B iHAYKUii BigHOBMOBaNbHUX
MeXaHi3MiB Ta akTusauii iMyHHOro 3axucTy (aktmsauis i
andepeHuitoBaHHA T-KMiTUH, BU3piBaHHA B-kniTuH, nocu-
neHHsi remonoesy). MNopsaag 3 UMM Takox Bigoma ranbmis-
Ha fig IJ1-6 Ha 3ananbHy peakuilo LWISXOM ranbMyBaHHSA
CUHTE3y psigy npo3ananbHux cybcTaHLiA, B TOMY 4mchi
OHIM-a. BussneHe 3HmxeHHs piBHA IJ1-6 3a ymoB TpuBa-
noi Aii pe4oBMH MOXe NPU3BECTU A0 NPUrHIYEHHS X OyH-
KUiOHanbHOI aKTMBHOCTI Ta 3HWXEHHSA rymMoparbHOi iMyH-
HOI Bignosiagi. AHanoriyHo cnocTepiranacsa TeHAeHuisa oo
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CTaTUCTUYHO 3HauyLoro (p<0,001), NOPIBHSIHO 3 KOHTPO-
nem, 3HmwkeHHs BmicTy IJ1-8. Hanbinbw cytteBum ue Bu-
sasunoca ana tpusanoi gii OEH®,0 y gosi 1/100 OJlso, a
came B 2,4 pasa. |HwWi pevyoBunHN 3HWXKyBanu BmicT I/1-8 B
cepegHbomy B 1,7 pasa. LiuTokiH IL-8 npoaykyeTbcs Mo-
HouMTamMu Ta Makpodaramu, BUKOHYE POfb iHOYKTOpa
roCTpyX 3ananbHUX peakLuiil, BUKMKa4Yn ekcnpecito Mo-
nekyn MiKKMITUHHOI aaresii Ta NOCKMoYM agresito Hen-
TpohiniB OO eHAaoTenianbHUX KNiTUH i cybeHaoTenianb-
HUX MaTpuyHUX BinkiB, WO CBIgYMTbL MPO WOr0 OCHOBHY
ponb B ONOCEpPenKYBaHHI 3ananbHoi BianoBiai. 3HMKeHHs
MOro NpoayKuii € OgHIE 3 NPUYMH NPUTHIYEHHS KIMITUHHO-
ro Ta ryMoparnbHOro iMyHiTeTy.

[o unTOKiHIB 3 BUpa3HMM NpoTm3ananbHUM eqekToMm
BigHocutbesa 1J1-10, dkuin npoaykyetTbcs T-kniTMHamu 1
PO3rNAAaETbCA AK aHTaroHiCT pagy iHWWMX UMTOKIHIB. 1J1-
10 npurHiyye npoaykuilo nposananbHUX LIMTOKIHIB, Npo-
nicpepaTtuBHy BignoBigb T-KNiTUH Ha aHTUreHW N miTore-
HW, @ TakoX 3MEHLLYE CeKpeLilo akTMBOBaHUMW MOHOLM-
Tamu 11-18, ®HM-q, I/1-6. Ane ogHo4vacHo IJ1-10 moxe
cTumynoBaTh cuHTe3 IgE. Y pesynbTarti BiH cripusie pos-
BUTKY rymoparnbHOI CKMafgoBOi  iMyHHOI  Bignosigi.
OEH®;y, KM-OEH®s5, KM-OEH®s y gitouin gosi 1/100
IJs0 Ha 45-p06y ail npussoannu oo 3HmkeHHs (p<0,001)
piBHa I11-10 B cepepgHbomy B 2 pasu. Ana KM-OEH®,
napiHHg (p<0,0013) piHs 1J1-10 6yno MeHW BupasHuMm,
nvwe B 1,3 pasa. Lli 3mMiHM1 Takox BKa3yloTb Ha NOPYLLEH-
HA (PYHKUIOHANbHOrO CTaHy 3axMCHUX CUCTEM OpraHiamy
Lwypis.

Y imyHoMmeTaboniyHOMY nfaHi BaxnMBE 3HAYEHHSA
MatloTb pesynbTaty wono smicty ®HIM-a. Tak, y cuposa-
TUi KpoBI LypiB Ha 45-Ty 00Oy BBEAEHHSI PEYOBUH BMICT
LUbOro nokasHuka CTaTUCTUYHO 3HauyLle (p<0,001) 3HK-
XyBaBcs, B cepefHboMy B 1,4 pa3a, MOPIBHAHO 3 KOHT-
ponbHoto rpynoto. PHIM-a npogyKyeTbCa §K KMiTUHaMm
iIMYHHOT CMCTEMM, TaK W iHWKUMK TUNamMm1 KNiTUH (acTpoumn-
Tamu, ibpobnacramu, rmianbHUMKU KNiTUHaMK, KepaTu-
HoumTamu). Husbki piBHi ®HIMM-a 3a ymoB TpuBanoro
BMNIMBY OOCNISKYBaHUX PEYOBUH MOXYTb OyTW NOB’A3aHi
3 HEJOCTaTHBLOIO CTUMYTISILED MakpodaranbHOro 3axmc-
Ty OpraHi3amy.

Y Uinomy 3HWXEHHS LIMTOKIHIB B KPOBI LLYpiB 3a YMOB
Tpueanoi aii MMNE € ceBigyeHHAM rnnboKMX nopyLleHb
IMYHITETY, NPOSIBOM PO3BUTKY BTOPWMHHOIO iMyHHOI Heao-
CTaTHOCTI.
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BVCHOBKM

1. OEH® Ta ix noxigHi 3a ymoB TpmBanoi gii y gosax
1/10 i 1/200 ON50 npu3BogAaTb OO CYMpecii aHTUTINo-
YTBOPEHHS B OpraHiami LypiB, WO NigTBEPOKYETLCA 3HU-
)KEHHAIM B CMpPOBATLi KPOBi piBHS iMyHOrnobyninis A, M i
G. [osa 1/1000 [OJlso BUSIBNSETLCA HEAilo4OK Ha BMICT
iMyHorno6yniHis. 2. OEH® Ta ix noxigHi y pasi Tpuanoro
nepopansHoro BnAMBY y Aitodii gosi 1/100 AJlso Buknn-
KaloTb CYTTEBI MOPYLIEHHHA y CUCTEMi UMTOKIHIB — Mefia-
TOpiB KOHTPOMIO npoueciB nponidepadii, AvdepeHLito-
BaHHS, anonTo3y Ta (pyHKUiOHANbHOIT aKTUBHOCTI KNiTUH-
HUX eNeMEHTIB Y rOMeOoCTaTUYHUX CUCTEMAaX OpraHiamy,
IO NiATBEPIKYETLCS 3HMXKEHHSAM Y CMpOBATL KPOBi LLy-
pie cekpeuii IJ1-183, 2, 4, 6, 8, 10 Ta ®HIM-a. 3. 3miHu 3
OoKy iMyHOrnobGyniHiB Ta UWUTOKIHIB MOXYTb CRnyryBatu
[04aTKOBMMM MPOrHOCTUYHUMK TECTaMW, L0 XapaKTepu-
3yloTb Hecnpuatnueui Bnnus OEH® Ta iX noxigHux y
posax 1/10 i 1/100 AJ1so Ha opraHiam TenrnokpoBHUX TBa-
pVH.
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English version: LONG-DURATION ACTION OF OXYETHYLIZED
NONYLPHENOLS AND THEIR DERIVATIVES ON CONTENT OF
IMMUNOGLOBULINS AND CYTOKINES IN THE BLOOD SERUM

OF RATS”
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This research deals with influence of oxyethylized alkylphenols and their derivatives on content of immunoglobulins and
cytokines in the blood serum of rats during subacute experiment. Examined detergents in doses 1/10 and 1/100 DLs,
cause a supression of antibody production, decrease of immunoglobulins A, M, G level, decrease of secretion of IL-18, 2,
4, 6, 8 10 and TNF-a. These changes may serve as additional prognostic tests, which characterize adverse action of
oxyethylized alkylphenols and their derivatives on the organism of warm-blooded animals.
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Introduction

The violation of homeostasis regulatory mechanisms
in conditions of intoxication by the xenobiotics is consid-
ered as «toxic stress», at which not only nervous and en-
docrine systems but also immune system interfere in a
process [1, 2]. In addition, immune system, carrying out
an important role in the adaptation and protective reac-
tions of an organism is one of the first systems undergo
to external influence, and tension arising in its activity re-
sults in violation of functioning of other systems and pro-
vokes pathology [3]. Research of xenobiotics™ mecha-
nisms of action, creation of scientifically grounded diag-
nostic programs, revelation of objective prognostic tests
of pathological processes becomes one of priority tasks
of modern medicine. The sharp necessity of its decision
is related to making progress contamination of environ-
ment, worsening of people health, and is based on the
scientific ground of criteria which determine the beginning
of the state of decompensation of functions of the organ-
ism [4]. Oxyethylized nonylphenols (OENP) and their de-
rivatives sodium salts of carboxymethylates of oxyethyl-
ized isononylphenols (CM-OENP) are belong to priority
contaminants of environment, which have physical and
chemical properties and features of structure of mole-
cules like ionogenic detergents. These substances are
characterized by considerable output volumes of synthe-
sis, wide usage in different industries of national econ-
omy (as basis of industrial issue of plastics, polyure-
thanes, cleaning agents, emulsifying agents, anticorrod-
ing preparations, hydraulic and cooling fluids, and others
like that), entry to the sources of water consumption and
due to it possible influence on the organism of man [5, 6].
Mechanisms of action of OENP and their derivatives are
studied not enough. Their revelation is the grounds for
explanation of measures on the conservation of the envi-
ronment and health of population.

The purpose of this research was to study the con-
tent of immunoglobulins and cytokines in the blood serum
of rats in conditions of prolonged peroral influence of
OENP and their derivatives in doses 1/10, 1/100 and
1/1000 DLsq.

Materials and research methods

The standard compounds with scheduled physical-
chemical properties were used in the work: OENP with
number of oxyethylized groups 10 (OENPi0) and CM-
OENP with number of oxyethylized groups 5, 6, 10 (CM-
OENPs.10). The experimental part of the research was

performed on white rats of WAG population, with mass
(180-220) g. The experiments on white rats were per-
formed in compliance with the international principles of
the European Convention for the Protection of Vertebrate
Animals used for Experimental and Other Scientific Pur-
poses (Strasbourg, 1986). Every day before feeding they
received orally, through a metal probe, aqueous solutions
of xenobiotics with 1/10, 1/100 and 1/1000 of LDso. The
duration of subacute influence was 45 days. Half-lethal
doses (LDsp) were determined at the levels: OENPyo —
4,3 g/kg; CM-OENPs — 2,8 g/kg; CM-OENPs — 2,2 g/kg;
CM-OENP1 — 3,2 g/kg of the animal weight. The proper
volumes of water were entered to the animals of control
group. Research of immunoglobulin and cytokines con-
tent was carried out in 45 days after the beginning of ex-
periment. Eevery group made up 15 animals. The
slaughter of animals was performed by a decapitation,
preliminary using thiopental sodium.

The content of immunoglobulins (Ig) A, M, G in the
blood serum is determined by method of radial immuno-
diffusion in a gel by the instrumentality of monospecific
serums against immunoglobulins made by FGOUP «NPO
Microgen» (Russia). The level of cytokines was deter-
mined by an immunoenzyme method with the use of re-
agents sets «ProCon IL-1B», «ProCon IL-2», «ProCon IL-
4», «ProCon IL-6», «ProCon IL-10», «ProCon TNF-a»
(«Proteinic contour», Russia), «Interleukin-8-IFA-BEST»
(«Vector-Best», Russia) and analyzer immunoenzyme
Stat Fax 303 Plus. The statistical data analysis was per-
formed with the usage of computer programs for statisti-
cal data handling Statistica 6.1 (StatSoft, Inc., the USA).
The primary statistical data processing begun from verifi-
cation of hypothesis about correspondence of sample to
Gaussian distribution law, using Shapiro-Wilk test. the
rightness of conclusion in relation to normality of sample
distribution was additionally controlled by the instrumen-
tality of the asymmetry and excess coefficients. Quantita-
tive signs, that had normal distribution, were described by
parametric descriptions - mean value of index (M) and
standard deviation (s); in the case of absence of normal
distribution — nonparametric: median (Me) and interquar-
tile range. The Student’s t-test is used for comparison of
two normal distributions. If at least one of distribution was
not normal, for comparison of independent samples the
Mann-Whitney U test was used. For the critical level of
statistical significance at verification of statistical hy-
potheses took p<0,05.

" To cite this English version: Marakushin D.I. Long-duration action of oxyethylized nonylphenols and their derivatives on content of
immunoglobulins and cytokines in the blood serum of rats / / Problemy ekologii ta medytsyny. - 2013. - Vol 17, Ne 5-6. - P. 42 -45.



HEOﬁAeMK €KOAOTii Ta MCECAHIIHHH

Results and their discussions

On 45-day of action OENP and their derivatives in a
dose 1/10 DLsy was observed statistically significant
(p<0,001), comparatively with the control, reduction of
IgA content in the blood serum of rats: for OENP4o and
CM-OENPs at the average in 2 times, for CM-OENPg and
CM-OENP;1, — almost in 3 times (tabl. 1). The same dy-
namics of changes of content IgA was determined and
for a dose 1/100 DLsg, but less expressive (reduction at
the average in 1,5 times). The dose 1/1000 DLsp was not
effective. Reduction of IgA content testifies about insuffi-
ciency of humoral and local immunity. Index of level IgM
also significantly (p<0,001), comparatively with the con-
trol, decreased on 45-day of peroral introduction of com-
pounds in 1/10 and 1/100 DLso at the average accord-

ingly in 2,0 and 1,5 times (tabl. 2). At most this level was
registered in the case of action CM-OENPs, minimum low
— in the case of action OENPjo. It should be noted that
the protracted influence of CM-OENPs and CM-OENP1,
in a dose 1/1000 DLsp was also accompanied by statisti-
cally significant (p=0,003 and p=0,032 accordingly) de-
creasing of IgM content, while OENP1, and CM-OENPs in
this dose did not affect the level of this index (p=0,163
and p=0,087). As IgM appear on the first stage of im-
mune respond and mainly are found in a vascular bed,
they play an important protective role on the early stages
of toxemia. The reveal decrease of IgM content also testi-
fies about insufficiency of humoral immunity, distur-
bances of their synthesis or intensification of catabolism.

Table 1

The content of immunoglobulin A in the blood serum of rats on 45-day under the influence of oxyethylized nonylphenols and their

derivatives (g/l; n=15; Me [25%; 75%] or M+s)

Indices Dose, Dso
1/10 1/100 1/1000
OENP 0,29+0,057 0,39 [0,36; 0,41] 0,53 [0,48; 0,55]
10 p<0,001 r<0,001 p=0,237
. 0,22+0,039 0,33[0,29; 0,37] 0,510,031
CM-OENPs p<0,001 p<0,001 r=0,69
i 0,191[0,17; 0,20] 0,35 [0,28; 0,37] 0,49+0,028
CM-OENPs p<0,001 p<0,001 1=0,384
. 0,18 [0,15; 0,22] 0,29+0,037 0,46 [0,43; 0,48]
CM-OENP1o p<0,001 p<0,001 r=0,019
Control 0,50+0,053

Note: p — level of statistical significance comparatively with the control

Table 2

The content of immunoglobulin M in the blood serum of rats on 45-day under the influence of oxyethylized nonylphenols and their
derivatives (g/l; n=15; Me [25%; 75%] or M+s)

Indices Dose, DL50
1710 17100 171000
R 0,520,094 0,630,069 0,820,062
10 0<0,001 p<0,001 r=0,163
0,380,043 0,470,065 0,7[0,69; 0,79]
CM-OENPs p<0,001 0<0,001 r=0,003
] 0,42 [0,38; 0,44] 0,52 [0,49; 0,56] 0,760,037
CM-OENPq p<0,001 p<0,001 r=0,087
0,460,041 0,560,046 0,830,044
CM-OENPo 0<0,001 0<0,001 r=0,032
Control 0,81+0,028

Note: p — level of statistical significance comparatively with the control

The content of IgG in the blood serum of rats on 45-
day of influence OENP and their derivatives in a dose
1/10 DLsp also was significantly below (p<0,001) com-
paratively with data of the control group (tabl. 3). In this
case most substantial decrease of this index is typical for
CM-OENPg (almost in 2 times), minimal — for OENP1q (in
1,4 times). The protracted influence of compounds in an
effective dose 1/100 DLsg also resulted in statistically sig-

nificant, comparatively with the control, decreasing of IgG
level in blood serum of rats, but it was less expressive (at
the average in 1,3 times; p<0,006), than in the case of
influence 1/10 DLsp. Action of compounds in a dose
1/1000 DLsp did not cause significant changes from the
side of 19gG. The stable decreasing of IgG level testifies
about exhaustion of their protective role.

Table 3

The content of immunoglobulin G in the blood serum of rats on 45-day under the influence of oxyethylized nonylphenols

and their derivatives (g/l; n=15; Me [25%; 75%)] or M+s)

Indices Dose, DLso
1/10 1/100 1/1000
4,0+0,62 4,5+0,53 5,8[4,9; 6,5]
OENP1, p<0,001 1=0,006 1=0.455
2,9+0,53 4,0+0,88 5,1+0,95
CM-OENPs p<0,001 p<0,001 r=0,283
] 2,6[2,4;3,2] 3,9+0,71 5,0 [4,8; 6,4]
CM-OENPs p<0,001 p<0,001 1=0,88
. 3,3+0,65 4,3[3,6; 5,0] 5,4+0,79
CM-OENP1o p<0,001 r=0,002 r=0,89
Control 5,5+1,05

Note: p — level of statistical significance comparatively with the control
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An adequate immune response is based on balance
of the cellular-mediated and humoral immune reactions,
development of which is supported and regulated by cy-
tokines [7-9]. The compounds result in disturbances from
the side of cytokinic profile of blood serum of rats (tabl.
4). In the case of their protracted peroral introduction in a
dose 1/100 DLsg it is observed, comparatively with the
control, decreasing (p<0,003) of level IL-1B: for CM-
OENPs5 — almost in 2 times, CM-OENPg and CM-OENP 9
— at the average in 1,8 times, OENP1o — only in 1,4 times.
The proinflammatory cytokine IL-1B has numeral general
effects and assists to development of system character of
pathological process by formation of autoantibodies and
rise of concentration in the blood of the C-reactive

protein. The decrease of this index is the important
diagnostic criterion of chronicity of inflammatory process
in the organism of rats in conditions of protracted influ-
ence of OENP and their derivatives. The decrease of
level IL-2 almost in 2 times in conditions of influence CM-
OENPs (p<0,001) in 1,8 times — CM-OENPg (p<0,001), in
1,5 times — CM-OENP3, (p<0,001) and in 1,3 times —
OENP, (p=0,003) was marked also on a 45-day in blood
serum of rats. IL-2 is considered as a regulator cytokine,
able to compensate the displays of immune insufficiency,
to proceed in balance T-helpers, that results to regulation
of synthesis of anti- and proinflammatory cytokines. The
decrease of IL-2 synthesis is confirmation of origin of the
T-cell immunodeficiency.

Table 4

The content of cytokines in the blood serum of rats on 45-day under the influence of oxyethylized nonylphenols and their derivatives

in a dose 1/100 DLsgo (ng/l; n=15; Me [25%; 75%)] or Mzs)

Index OENP;, CM-OENPs CM-OENP, CM-OENPs, Control
40,2 29,3+6,36 30,3+5,69 32,5
IL-18 [30,7; 50,5] 30 S [29,0; 46,0] 56,9+7,05
p<0,001 p<C, =0, p<0,001
36,5 43,9
IL-2 48%136533 30%?)1(?6112 [25,8; 40,1] [32,1; 50,0] 64,7+17,1
p=0, <0, p<0,001 p<0,001
29,5 203 32,0
IL-4 26,0: 39,4] [17,5: 29,0] 26;%*563;7 [27,9; 39,0] [39?—690 .
p<0,001 p<0,001 p<0, p<0,001 460,
18,9 28,9
24,4+6,04 ' ' 23,145,88 39,8
IL-6 426, [12,0; 28,5] [19,2; 30,2] 125, ).
p<0,001 ) S oote p<0,001 [35,0; 50,6]
20,1 305
31,8+6,58 ' 25,146,27 ' 48,4
IL-8 826, [17,0; 27,0] /126, [28,0; 44,5] S,
p<0,001 L oo p<0,001 o0 [44,0; 59,0]
25,0 20,0 24,7
IL-10 [19,3; 31,0] [15,1; 22,5] [17,0; 29,0] szt 43,9+9,66
p<0,001 p<0,001 p<0,001 p=0.
110,0 97,8
' ' 85,8+11,84 118,049,39 136,8
TNF-a [90,6: 118,6] [80,5; 108,3] 811, 029, 6,
b 001 001 p=0,0016 p<0,001 [123,8; 148,4]

Note: p — level of statistical significance comparatively with the control

As a marker of autoimmune and allergic processes
IL-4 is considered, which ensures an activation of hu-
moral chain of the immune system, stimulates prolifera-
tion and differentiation B-cells, synthesis of IgE, and also
inhibits of monocytes and macrophages, synthesis of
TNF-a. In the blood serum of rats on 45-day of influence
of compounds in a dose 1/100 DLsp it was showed the
decrease (p<0,001), comparatively with the control, level
of IL-4 at average in 1,6 times. The decrease of secretion
IL-4, in this case, can be accompanied by depression of
antigen stimulation T- and B-lymphocytes, macrophages,
mass cells, basophiles, stromal cells, hemopoietic pre-
cursors.

The protracted action OENP and their derivatives re-
sult also to the decrease (p<0,0015) of content IL-6 in the
blood serum of animals on the average in 1,7 times. A
biological role IL-6, at first, consists in induction of re-
storative mechanisms and activation of immune defence
(activation and differentiation T-cells, maturation of B-
cells, intensification of hemopoiesis). It is also known an
inhibitory action of IL-6 on the inflammatory reaction by
inhibition of synthesis of proinflammatory substances, in
that number TNF-a. The decrease of IL-6 level in the
condition the protracted action of compounds can result
in depression of their functional activity and reduction of
humoral immune response. Also a tendency to statisti-
cally significant (p<0,001), comparatively with the control,
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decreasing of IL-8 content is observed. Most substantial
it was for protracted action of OENP1, in a dose 1/100
DLso, namely in 2,4 times. Other compounds decrease
content of IL-8 at the average in 1,7 times. Cytokine IL-8
is produced by monocytes and macrophages, executes
the role of inductor of acute inflammatory reactions,
causing expression of molecules of intercellular adhesion
and intensifying of adhesion of neutrophils to the
endothelial cells and subendothelial matrix proteins, that
testifies about its basic role in mediation of inflammatory
response. The decrease of its synthesis is one of the
reasons of depression of cellular and humoral immunity.

IL-10 refers to cytokines with expressive anti-
inflammatory effect, which is producted T-cells and exam-
ined as an antagonist of row other cytokines. IL-10 de-
presses the synthesis of proinflammatory cytokines, pro-
liferative response of T-cells on antigens and mitogens,
and also diminishes a secretion by activated monocytes
of IL-B, TNF-a, IL-6. But simultaneously IL-10 can stimu-
late the synthesis of IgE. In the result it assists to devel-
opment of humoral component of immune response.
OENP19, CM-OENPs, CM-OENPs in an operating dose
1/100 DLsp on a 45-day of action resulted in decrease
(p<0,001) of IL-10 level at the average in 2 times. For
CM-OENP1, the level of IL-10 decrease (p<0,0013) was
less expressive, only in 1,3 times. These changes also
specify on violation of the functional state of protective
systems of the rats organism.
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The results of TNF-a content have an important value
in metabolic plan. So, the content of this index in the
blood serum of rats on 45-day of compounds introduction
is statistically decreased (p<0,001), at the average in 1,4
times, comparatively with a control group. TNF-a is pro-
duced by both the cells of the immune system and other
types of cells (astrocytes, fibroblasts, glial cells, keratino-
cytes). Low levels of TNF-a in the conditions of pro-
tracted influence of the examined compounds can be re-
lated to insufficient stimulation of macrophagic defence of
the organism.

In general the decrease of cytokines in the blood of
rats in the conditions of protracted influence of OENP is
the evidence of deep disturbances of immunity, demon-
stration of development of the secondary immune insuffi-
ciency.

Conclusions

1. In the conditions of protracted influence in doses
1/10 and 1/100 DLso OENP and their derivatives result in
suppression of antibody synthesis in the organism of rats,
that is confirmed by decrease in the blood serum of level
of immunoglobulins A, M and G. The dose 1/1000 DLsp is
inactive on the content of immunoglobulins.

2. OENP and their derivatives in the case of the pro-
tracted peroral influence in an operating dose 1/100 DLsg
cause substantial disturbances in the system of cytokines
— mediators of control of the processes of proliferation,
differentiation, apoptosis and functional activity of cellular
elements in the homeostatic systems of the organism,
that is confirmed by the decrease in the blood serum of
rats of secretion IL-18, 2, 4, 6, 8, 10 and TNF-a.

3. Changes from the side of imounoglobulins and cy-
tokines can serve by additional prognostic tests, that
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characterize the unfavorable influence of OENP and their
derivatives in doses 1/10 and 1/100 DLsp on the organism
of warm-blooded animals.
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CTOMATOIJIOI'IA

© Ckpunnukos NM.M., HenokynHa-Cno6ogasHtok T.C., LLUnHkeBny B.1.
Y[K: 616.314.17-002.2-08

KOHLUEHTPALIA AJIAHIH- TA ACNAPTAT- AMIHOTPAHC®EPA3 Y
NMAPOAOHTAJIbHUX KULLUEHAX AK MAPKEP AKTUBHOCTI
3AMNAJIEHHSA NPU KOHCEPBATUBHOMY JIIKYBAHHI XPOHIYHOIO
FrEHEPANNI3B0OBAHOIO NAPOAOHTUTY I3 3ACTOCYBAHHSM
ASUTPOMILIUHY™

Ckpurinnkos 1. M., HerokyrniHa-Criobogsrrok T.C, *, [LinHkesny B.1
BOH3Y «YkpaiHCcbka MeanyHa ctomaTonoriyHa akagemisi», m. lNMonTtaea,
*CTomMaTororiyHa KniHika ToBapucTBa 3 obMexeHoto BignosiganbHicTio «Megikon nntoc», M. Knis

HICrI0/Ib30BaHNE B KITMHWYECKUX UCCIIEQO0BAHNSAX OOBEKTUBHBIX KPUTEPHEB 3QPPEKTUBHOCTH JIEHEHNS XPOHNYECKOIO I1a-
POLOHTUTA SB/ISETCS aKTYa/IbHbIM BOMPOCOM. MICC/IEA0BaHNE B3aUMOCBSI3N KOHLEHTpauymi AJTT u ACT ¢ KinHukos rnapo-
HAOHTUTA B AUHAMUKE JIEHEHMS [TPU ABYX PEXUMAX NPUMEHEHMNS a3UTPOMULIMHE MOI/I0 bl IMOATBEDANTL SPPEKTUBHOCTE
sieyeHus. llocne CraHfapTHOro napofoHTOIOMMYECKOrO JIEHYEHNS XPOHNYECKOIrO MreHEPAIM30BAHHOIO NapofgoHTuTa (XIi)
I-111 crenenm Tskectn, 60 NALNEHTOB Obl/IN TOPOBHY PACrpPEAEIEHbl Ha 3 rpyiirsl. Bo 2-i rpyrine JONO/IHUTEIBHO Ha-
3HAYNIN a3UTPOMULMH 110 500 Mr 1 pa3 B AeHb, 3 AHSA, B 3-U: 500 Mr 1 pa3 B AeHb, 7 AHEU, 3aTeM 1o 500 mr 1 pa3 B
Hegeno, 12 Hegesib. OLEHNBAIIN KITUHUYECKUE MHAEKCHI M KOHUEHTPpaLmto ACT, AJTT 4o nedeHns v Jepes 2 Heaem u 1,
3, 6, 12 Mec. YCcTaHOB/IEHO, YTO YEPE3 3 MEC. CTaHAaPTHON Teparimm oboctperne XIT1 3apeructpupoBaHo y 65% nauym-
eHTOB, ypoBHu ACT, AJIT B rpyrrne HE OT/IMYaNCh OT COCTOSTHUS 0 SIeYeHUs. Yepes 6 Mec. Bo 2-i rpyrine roBbICUTNCEH
yposru ACT, AJTT, KIIMHNYECKOE 0OOCTPEHNE OTMEHYEHO ¥ 50% MayneHToB. HYepes 12 MEC. MOHMKEHHBIE KOHLIEHTPAaLm
ACT u AJIT (64,4 + 26,9, 76,6 + 22,0 EA/71) NOATBEPANIN KITMHUYECK 3Q@EKT Teparmm B 3-4 rpyrine (20% obocTpe-
Hd XITI) no gpasHeHmo ¢ 1-# (110,7+17,5; 104,9+22,0 Eq/n) n 2-i (82,9+18,6; 95,2427,3 EA/)1), rpu [10BbLILLEHUHN
KOHLIEHTPALMI 110 CDaBHEHUIO C MPEABIAYIUNMU CPOKaMU nccieqoBamrms (p<0,05). OnpegencHne B rapofoHTa bHbIX
KapMaHax KoHLEHTpaLmi AJTT, ACT MOXeET 6biTb YyBCTBUTE/IbHBIM, JOCTYITHBIM, YAOOHBIM 1 MPOCTbIM METOLOM Ofpese-
JIEHUS GKTUBHOCTH BOCIIA/INTE/IbHOU AECTPYKLIMN TEDUOLOHTA.

KntoueBble cnoBa: anaHMHaMMHOTpaHcdepasa, acnaptTaTammHoTpaHcdepasa, XpOHNYECKUA reHepanmM3npoBaHHbIN Na-
POLOHTUT, a3UTPOMMLIVH.

[pn  XpOHIYHOMY reHepanizoBaHOMYy MapOL4OHTUTI 21]. AT Ta ACT y neBHiln KOHLEHTpaLii 3aBXan NpucyTHi
(X HakTepianbHi KOMMOHEHTU nepcucTyyoi y POTOBIN piguvHi, cekpeTi cnuHHUX 3ano3 [17,19], nepi-
nia’sceHHoi BNsWKN iHOYKYIOTb PO3BUTOK IMYHHUX peak- O[OHTI, KPeBIKYNAPHIN piauHi, emanesin nenikyni [12].

Ui MakpoopraHiamy, 3gaTHUX BUKNUKATU TKaAHWHHY de- Mpu XI'M napogoHTonaToreHHi 6akTepii, noTpanueLLK
CTPYKUilO, aKTUBYHOUM YHiBepcarnbHi PYMHIBHI MexaHi3amu 00 TKaHWH MapofdoHTY i KPOB, CKragHo nigaatTbcs epa-
[4, 5]. YMOBHO, ABa B3aEMOMOB’A3aHUX BUAW 3ananeHHs aukauii [15]. ASUTPOMIUMH € NONYCUHTETUYHUM aHTubio-
niaTpumytoTe nporpecysaHHa XIT1 — iMyHHe | Hecneuu- TMKOM- Makpornigom |l NoKomniHHS, Lo Mae edeKTMBHICTb
(iuHe, a Ha micue GiomapkepiB iX aKTMBHOCTI 3anpono- NpoTW MapPOAOHTOMATOreHHOiI MikpoOHOI GionniBkM BHa-
HOBAHO LUMPOKMI cnekTp meTaboniTie [2, 13, 14]. AnaHiH- cnigoK BiANOBIOHOrO aHTUMIKPOOHOT cnekTpy [8] i 3aBAsKM
Ta acnapTtat amiHoTpaHcdepasn (AT, ACT) — unTtonna- iMyHOMOZEMYNM BNACTUBOCTSIM 32 PaxyHOK AEmnoHYy-
3MaTUYHi (bepMeHTU, BaXNuBi ANa npoaykuii aMiHOKUC- BaHHs Yy HenTpodpinax, Makpodparax, ibpobnacrax,

NOT, | BUBIMbHSAIOTLCA 3 KIITUH NpY X NOLIKOMKEHHI [20,

" UYntyBarHs npn arectauli kagpis.: Ckpunrukos .M., *HerokynHa-Crno6odsHiok T.C., LLlurkesuyd B.l. KoHuermpauis anaHiH- ma
acrnapmam- amiHompaHcgepas y napoOOHMarnbHUX KUWEHSX K MapKep akmueHOCMi 3ananeHHs npu KOHcepeamueHOMY JliKyeaHHi
XPOHIYHO20 2eHeparsizoeaHo20 MapodoHmMumy i3 3acmocyeaHHsIM asumpomiyuHy /7 [lpobraemu exosnorii | meguuymum. — 2013. — T. 17,
N9 5-6. — C. 46 —50.
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nposBnsaYM  aHtTubakTepianbHWN,
pereHepytouni edpextn [10].

MeToto po6oTn Byno BCTaHOBUTK B3AEMO3B'A30K KOH-
ueHTpauin AJTT ta ACT 3 KniHiYHMMKM napameTpamu na-
pPOLOHTaNbHOro CcTaTycy B AUHaMili KOHCEpBaTWBHOIO
KomnnekcHoro nikysaHHsa XIT1 npu gBOX pexunmax 3acTo-
CyBaHHSl asuUTPOMILUHY AN NiATBEPIKEHHS edEKTUBHO-
CTi NiKyBaHHS.

npotu3ananbHui 1

Marepianu Ta MeToan gocnigKeHHSA

HocnimxkeHHa npoBoaunocs Ha 6asi cToMaTonoriyHoi
KNiHIiKW TOBapuCTBa 3 OOMEXEHOK Bi4MoBiAANbHICTHO
«Megikon nnwoc», M. Kui, kacdegpu nicnaguninomHoi
oCBITU nikapiB-ctomaTonoris BOH3Y «YMCA» Ta Hayko-
BO-OOCHIAHOIO iHCTUTYTY FEHEeTUYHUX Ta IMYHOMOMYHUX
OCHOB PO3BWUTKY MaTonorii Ta dapMakoreHeTUkn YKpaiH-
CbKOI MeaM4HOi cTomaTonoriYyHoi akagemii, m. MNonTtaea.
Mepen novaTkoM pocnigxeHHs Oyno OTpMMaHO CcxBa-
NeHHsA KoMicii no GioeTuui YKpaiHCbKkOI MeguyHOI cToma-
Tornori4yHoi akagemil.

Y kniHiyHe gocnigkeHHsa 6ynu BktodeHi 60 nauieHTiB,
BikoM 23-65 pokis, 3 XI'T1 |, Il Ta Il cTyneHiB TsxxkoCTi.

[Mepen BKMOYEHHAM Yy KMiHIYHE OOChigXeHHs, BCi na-
LiEHTN NPOXOAMIN CKPUHWHIOBE OOCTEXEHHS ONs Bepu-
cikauii giarHoay. MauieHTam npoBoaunu 3aranbHUn aHa-
ni3 KpoBi, aHani3 KpoBi Ha rMKO3Y, OrMNsA MOPOXHUHM
poTa 3 BW3HAYEHHSAM iHOEKCIB, PEHTreHOmnoriyHe [ocri-
oKeHHs. Bcim nauieHTam npoBoaunu nepBUHHE Napodo-
HTonoriyHe nikyBaHHa (MMJ1 1), sike BKMYaNo 3HATTA
3yGHMX BigknagaHb, MONIPoOBKy; ipurauii Ta iHcTunAuii y
napogoHTanbHi kuweHi (MK) xnoprekcngnHy 0,2%, napo-
JoHTanbHy noB'a3ky «[llapacent» (Bnagmwuea, Pocis),
KOpEeKLUito TpaBMaTUYHOI OKMo3ii, 3a NoKka3aHHAMU; Kope-
KUit0 YM 3amiHy Nnom6 i pecTaBpaLii, iIHCTPYKTax 3 ririeHun
Ta MpuU3HayeHHs 3acobiB ririeHn, Ta NigTPUMyO4e napo-
AoHTanbHe nikyBaHHs (MMNJ1 2) — 3a nokasaHHsAMM Ta 3ri-
[OHO CTaHOapTHOro NPOTOKOIY.

Kputepii BkMnoYeHHA B AOCRIMKeHHs: 1) nignucaHHs
iHdbopmoBaHoi 3rogu; 2) HasBHicTb y nadieHTis X[ I, I,
Il cTyneHiB TskkocTi. KpuTepii BUKNIOYEHHSA 3 Aocni-
DKEHHs1: 1) HasIBHICTb BaXKKUX, HEKPOHTPOSIOEMUX 3aXBO-
ptoBaHb BHYTPIWHIX opraHiB, abo HemponcuxiaTpu4HNX
po3naaiB; 2) HasiBHICTb iHWWX YMOB, SKi BU3Ha4anu He-
30aTHICTb MauieHTa po3yMiTU CyTb i MOXIMBI Hacnigku
[OCTioKEeHHS.

Micna MMJT 1 Ta caHauinHMX 3axodiB nauieHTn 6ynu
po3nogaineHi Ha Tpu rpynu no 20 oci6. MauieHtam 1-i rpy-
N NPOBOAMMM TiMNbKW CTaHAaAPTHI NepepaxoBaHi MaHiny-
nsauii; 2-i: fogaTKoBO Npu3HaYany KopoTkovacHy aHTMOi-
OTUKOTepanito asutpomMiunHoM («Asumen», BAT «Kuis-

mMegnpenapar», YkpaiHa) no 500 mr 1 pa3 Ha geHb 3 gHi;
nauieHtam 3-i — Tpmsany cxemy: no 500 mr 1 pas Ha
OeHb, 7 gHis, gani: no 500 Mr 1 pa3 Ha TWXaeHb, 12 TUX-
HiB. [lauieHTiB nNoBTOpHO o6CTexyBanu uyepes 1443,
3045, 9045, 18045 i 360+5 AHi..

KniHiyHe cTomaTtonoriyHe 06CTEXEHHS BKMNOYano Bu-
3HayYeHHs1 cyb'eKTMBHOIO CaMonoYyTTs NauieHTiB 3a Jo-
NMOMOTOK0 Bi3yanbHOI aHanoroBol LWKanu, OUiHKY ririeHiy-
Horo iHaekcy (') ®epoposa-BonoakiHoi, I'l Ta iHaekcy
3ybHoro kameHw [piH-Bepmunbiiona (OHI-S=DI+CI),
npobu Wwunnepa-Micapesa (MNLW-IM), PMA, napogoHTans-
Horo iHgekcy Pacena (Pl), rmunbuHm TMK, piBHs peuecii
aceH (PA), iHaoekciB naTonoriyHoi pyxomocTi 3y6iB (IP),
kpoBoToumBocTi siceH (IK); o3Hak TpaBMaTUYHOI OKIHO3il.

MaTtepianom gnsa gocnigmxkenHs AT i ACT cnyxunu
npobu BMICTYy NapoAOHTanbHUX KWLLEHb, OTPMMaHI nane-
poBuMmy wtucptamm (niHamm). Mpoby oTpmumysanu 3 MK
0OHOro-ABOX TUX cammx 3y6iB, A€ BU3HAYanocs akTuBHe
3ananeHHs: i3onoBanu AingHKy Big POTOBOI PiAWHW, 3Hi-
Manu Hag'siceHHy 3yOHy Onsiwky, BucywyBanu 3y6, na-
nepoBi NiHNM 0b6epexxHo 3aHyproBanu nig sICeHHWI Kpan Ha
1-2 mm i BuTpumysanu 30 cekyH. MiHu i3 3pa3kamu ne-
peHocunu y cTepunbHi cyxi eneHgopdu Ta npotarom 12
roavH goctaensnu y naboparopito. 36epiranv npu —80°C
00 npoBefeHHss meToauku. [pu TpaHCMOPTYBaHHI 3 M.
Kuis BMKOpUCTOBYBanu TepMocC i3 3amMOPOXYYMMKN ene-
meHTamn. BusHadenHs ANT, ACT y BMiCTi napofgoHTans-
HUX KWLIEHb NPOBOAWAN KIHETUYHUM (POTOMETPUYHUM
(giniTpObeHinriapasMHOBMM) MeToO4OM 3a [AOMNOMOroH
Habopy «bio-La-TecT», Yexis, sik onucaHo paHiwe [3].

PesynbTtatn 06pobnsnm cTaTMCTUYHO i3 3aCTOCYBaH-
HAM MeToay T-TecTy ana HesanexHux, abo 3anexHux
BENUYMH; X~ 3 monpaskoto MewTca.

BaranbHWin aHani3 KpoBi Ta aHani3 KpPoBi Ha roKo3y
nauieHTam nNpoBOAMIN Yy CepTUMIKOBAHUX KIiHIYHMX Na-
O6opaTtopisx M. Kuie ta m. MNMonTaea, 3a cTtaHgapTHUMK
MeToAMKaMu.

Pe3synbtatn

MauieHTiB paHOoMmidyBanu Ha Tpu rpynu KiiHiYHOro
OOCHNIAXeHHS, BPIBHOBAXEHUX 3a BikOM, CTaTTo, CTyne-
HaMKn TskkocTi XIT1, ocobnmeocTam kniHiku XITT i cynyT-
HiM 3aXBOPIOBAHHAM, SKi HA MOMEHT AOCHiAKEeHHs1 Bynu
KOMMeHCoBaHUMM Ta/abo B CTaHi pemicii.

CepepHi MoKasHUKM iHOEKCIB ANsi KOXHOI rpynu 4o
noyaTtky nikyBaHHS, HaBeAeHi y Tabnuui 1, He manu Kni-
HiYHO-3Ha4YMMKUX BigMiH. PeHTreHonoriyHo, npu XITI1 cno-
cTepiranu HepiBHOMIPHWI TN pe3opbuii Mix3yOHMX ne-
PEeTUHOK, piBeHb pe3opbuii BiagnoBiaae CTyneHi TSXKKOCTI.

Tabnuus 1

CepedHi kniHiqHi iHOekcu 00 nep8uHHO20 MapoOOHMOII02iYHO0 JliKy8aHHSI
| Teann | Gamw | e | PMA% | KGam | IP.cana | TgEOl | PREEPA | PIESER
1 2,75+0,33 2,00+0,33 1,44+0,67 67,60+15,97 2,11+0,62 0,61+0,65 1,60+0,89 1,47+0,76 3,80+£1,25
2 3,46%2,22 2,41+0,21* 1,42+0,77 66,05+19,29 2,0+0,62 0,73+0,52 1,29+0,72 1,72+0,83 3,75+1,28
3 3,30+0,61* 2,56+0,68* 1,27+0,74 | 68,75+17,88 1,95+0,43 0,52+0,54** | 1,64+0,85** | 1,23+0,71** 3,80+1,05

lMpumimka. Cmamucmu4yHa 06pobka Mmemodom T-mecmy Ot He3aneXXHUX 8e/luYUH: OaHi HasedeHi y su2sisidi sUbipKo-
8020 cepedHbozo (M) + cmaHdapmHe sioxuneHHs (SD, O);

* - p<0,05 ripu rnopieHsiHHI 3 1-10 2pyroro;
** - p<0,05 rpu rnopieHsIHHI 3 2-t0.

PesynbtaTtn BusHavenHa ACT ta ANT y MK nepeg ni-
KyBaHHAM MoOKasanu MeBHi iHAMBIAyanbHi KONMBaHHS
KOHLeHTpaLlii, ane 3aranbHOI0 3aKOHOMIPHICTIO Bynu Ao-
CUTb BUCOKI X BIiONOBIOHI cepegHi  KOHUEeHTpauii:
102,4+13,7 Op/n; 89,0+11,7 — y 1-n rpyni, 95,0+23,6;
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83,7+10,1 — y 2-i1, 111,0+34,8 Ta 95,3+18,2 — y 3-1, Ski
He Bigpi3HANNCS JOCTOBIPHO MiXK rpynamm.

Yepes 14+3 gHi nicna novatky IMMJ1 1, camonoyvyTTa
naujieHTiB BCIX rpyn NoMinwmnocs, Wwo sBMpaxanocs B o-
CTOBIPHOMY MiABULLEHHI MOKa3HWKIB BidyanbHOI LUKanu
(Bin 43,60+20,39 po 80,70+11,30* y 1-n rpyni; Big
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45,80+18,87 go 77,70+16,75* y 2- i Big 45,60+18,61 no
75,10+20,90* — y 3-i1). 3a BigNOBIAHNMM TEPMiHaMu [0-
cnimkeHHs: Ha 14-n+3 geHb cepeaHs koHueHTpauia ACT
3HWXKyBanacs cepef nauieHTiB 3-i rpyny y NOPIiBHAHHI i 3
1-t0, i 3 2-t0, AJIT B MK nauieHTiB 3-i rpynn 3pocTtana
(puc. 1, 2).

Olm.
B2m.
O3np.

ACT, Oa/n
¥ 8 3 8 8
[ [
f
"
.
to*
E

Jlo s 14 wiin 90 wiin

Puc. 1. lNopigHsnbHa duHamika cepedHix KoHuyeHmpauit ACT
8 napodoHmarnbHUX KUWEeHsIX y nauieHmie 1-3-i epyn.

| ‘ﬁ»
360

Puc. 2. lNopigHanbHa duHamika cepedHix KoHueHmpauit AJSTT
8 napodoHmarnbHUX KUWeHsX y nauieHmie 1-3-i epyn.
Uepes 3015 gHiB nmicnsa nikyBaHHS BCi MOKa3HUKW iH-
OEKCHMX OLIHOK y rpynax AOCTOBIPHO MoKpallyBanucs i
He BIgpI3HANMCA MK rpynamu, OKpiM cepefHbOoro piBHS
PA, akui Bussmneca Hxkuum y 3-i rpyni (1,53+0,89), no-

Olmp.
B2mp.
3.

AJIT, On/n

30 s 90 i 180

14 mis

Jlo ik

piBHaHO 3 1-t0 (1,97+0,99), p<0,05. MNpuBepHyno yeary
pi3ke 3HMWKeHHs cepeaHboro IK B 2-i (0,54 + 0,33) i 3-1
rpynax (0,44 + 0,33) B NOpPIBHAHHI 3 BUXIQHUMWU 3HAYEH-
HaMn (p<0,05). Lle moxe BigoOpaxkaTn 3Ha4HY KIiHiYHY
€(PeKTMBHICTb BKIMOYEHHST a3UTPOMILMHY [0 CTaHAapTHO-
ro MMNJ1 1. CepenHsi koHueHTpauis ACT y 2-n Ta 3-i rpy-
nax 6yna AOCTOBIpHO HWXYe, HiX y 1-i1 (ame. puc. 1). Ce-
peaHst koHueHTpauis AT BigpisHanacs JOCTOBIPHO MiX
1-10 Ta 3-to rpynamm (gue. puc. 2), Wo Moxe Bigobpaxa-
TV 4oAaTKoBO edekT Tepanii came y 3-i rpyni BXe yepes
1 micaub nicna MM 1.

Yepes 90+5 gHiB nicng MNIMJ1 1 cepeaHi 3Ha4yeHHA Bi-
3yarnbHOI aHanoroBoi LKanu y BCiX rpynax 36epiranocs
poctoBipHo nigsuweHnmn. CepegHin 'l 6y goctoBipHO
Hwxkye B 3-1 rpyni, B MOPiBHAHHI 3 1-10. Y 1-1 rpyni iHOeK-
cu 3ybHoro kameHo, PMA, IK, PI, cepeaHsa rmubuHa MK
nepesuLLyBanu Taki iHWKWX rpyn. Y 3-1 rpyni Big3Havanu
HalMeHLUle 3Ha4YeHHs cepedHboro piBHa PA (oaHi He Ha-
Boaunun). OTxe, Bxe yeped 3 micaui kniHivHi edpextn MMAT
1 B mepuwin rpyni ctanu HegocTaTHIMU: 3arocTpeHHss XIT1
Oyno 3apeecTpoBaHe y 13 3 20 nauieHTiB (65%) (im npo-
soaunu M1 2). Takum YMHOM, KRiHiYHO, edeKT nikyBaH-
HA B 1-11 rpyni TpmBaB Ao 3-X MicAuiB y 35% naujieHTiB.
HariHwxkyi nokasHukm koHueHTpadii ACT ta AJT 3apeec-
TpoBaHi came y 3-i rpyni, NOPIBHAHO 3 ABOMA iHWNMM
(ame. puc.1, 2). Ane B 2-1 Ui KOHUeHTpaUii 6ynu Huxui,
MOPIBHSAHO i3 1-10, WO CBIAYMTbL NPO HaNHWKYy edeKkTmB-
HiCTb Tepanii y 1-7 rpyni, a TakoX y3roaxXyeTbcsl Ta 4OMno-
BHHOE KIiHIYHI JaHi.

Yepes 180+5 AgHiB CNOCTEPEXEHHS HaWKpalle camo-
noYyTT4, 3ri4HO OaHWX Bi3yanbHOI LUKanu, BU3HAYEHO Yy
nauieHTiB 3-i rpynu. Hankpawuii ririeHiYyHUn cTaH, Han-
HVXYi piBeHb KNiHIYHOro 3ananeHHs crnocrepirascs B 3-
" rpyni. Hamemwmn iHaekc 3y6Horo kameHto i Pl BctaHoB-
nenwun B 1-v rpyni (tabn. 2). Ha paHomy etani gocni-
KeHb Yy 9-Tu naujieHTiB 1-i i 10-tn — 2-i rpynu 6yno 3ape-
€CTpoBaHe KriHiyHe 3aroctpeHHs XIT1.

lNopigHsiHHSI cepelHix KMiHIiYHUX MoKasHuKie Mix 1, 2 ma 3 epynamu docnioxeHHs1 Yyepes 18015 dHis cnocm.lt;?)éej;’/geui/-lfr
"pynu gocnigxeHHs
MokasHukn
1 2 3
3HayeHHs BidyanbHOI WKanu, Mm 70,20+24,92 68,05+26,05 84,65+20,86* **

I ®.-B., 6anu 2,34+0,4 2,29+0,43 1,99+0,49* **
OHI-S DI, 6anun 1,40+0,58 1,48+0,35 1,21+0,54 **
OHI-S ClI, 6anun 0,57+0,53 0,24+0,28* 0,09+0,15 *
PMA, % 57,85+14,71 53,45+14,56 49,50+14,12 *
IK, 6anu 1,40+0,95 1,17+0,92 0,05+0,07* **
IP, 6anun 0,48+0,49 0,52+0,40 0,22+0,30 * **

MK, mm 1,20+0,52 1,11+0,57 1,10+0,61
PA, mm 2,27+1,08 2,01+1,03 1,52+0,88 * **

Pl Paccena, 6anu 4,08+1,41 3,75+1,03 3,56+1,18*

Ha TepmiH 6nn3bko niBpoky 3 60Ky cepefHix KOHLEH-
Tpauin ACT ta AT y MK nauienHTiB 3-i rpynu Big3Hava-
€TbCS 3aKOHOMIPHICTb AK ANA NonepefHboro etany — pi-
BeHb ACT T1a AT y uin rpyni 6yB HaWHWXYin. Y 2-i rpyni
cnocTepiranMcs O3HakuM MOCTYMOBOrO 3POCTaHHS PiBHSA
3ananeHHs y Burnsgi 36inblUeHHs cepefHbOi KOHLIEHT-
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pauii AJlT, ska He Bigpi3Hsanacs AOCTOBIpHO Big 1-i rpynu
(ame. puc. 2).

Yepes 360+5 gHiB cnocTepexeHHs Hawvkpalle cy6'ek-
TMBHE CaMOMOYyTTs BU3HAYeHO Y nauieHTis 3-i rpynu. Lia
rpyna xapaktepusysanacs AOCTOBIPHO KpaluMMK Nokas-
HUKaMK Malke BCix iHaekciB (Tabn. 3).




HEOﬁAeMK €KOAOTii Ta MCECAHIIHHH

Tabnuus 3

lNopigHsiHHS cepedHix KiiHiYHUX rnoka3Hukie Mix 1, 2 ma 3 epynamu docnidxeHHs dYepe3 36015 OHie criocmepexeHHs

'pynu gocnigpkeHHs
Moka3zHuku 1 > 3
3HaveHHs BidyanbHOI WKanu, MM 62,0£22,94 57,75+£23,91 82,98+17,72 * **

I ®.-B., 6anu 2,46+0,35 2,35+0,29 2,1240,47 * **

OHI-S DI, 6ann 1,37+0,59 1,55+0,39 1,39+0,41

OHI-S ClI, 6ann 0,67+0,54 0,28+0,25* 0,18+0,19*
PMA, % 64,35+17,08 55,70+£14,04* 49,80+13,96*
IK, 6anu 1,75+0,76 1,46+1,01 0,06+0,09* **
IP, 6anu 0,58+0,54 0,54+0,43 0,23+0,80* **

MK, mm 1,47+0,66 1,21+0,57 1,12+0,65*
PA, mm 2,47£1,05 2,24+1,0 1,55+0,90* **

Pl Paccena, 6anu 4,25+1,36 3,87+1,32 3,53+1,20*

3 6oky pisHiB ACT ta AJlT — y 3-i4 rpyni cTabinbHO
30epiraeTbcs nonepeaHs TeHOEeHLUiA. 3HMKEHI KOHLIEHT-
pauii ACT i ANT (64,4+26,9; 76,6+22,004/n) niaTeBepan-
nn KniHivHMn edpekT Tepanii y 3-n rpyni (20% 3arocTtpe-
Horo XITI), nmopiBHaHO 3 1-t0 (110,7+17,5; 104,9+22,0
Op/n) i 2-10 (82,9418,6; 95,2+27,3 Oa/n), Npu NigBULLEHHI
KOHLIeHTpaLi, NOpPIBHAHO 3 NonepeaHiMn TepMmiHamu Jo-
cnimpxkeHHs (p<0,05). Y 2-n rpyni cepeaHs KOHLUeHTpaLis
AJTT pocToBipHO He Biapi3HAeTbCA Big 1-i Ha KiHeub Ao-
CNigXeHHs.

Takum YmHOM, Y 2-1 i 3-1 rpynax peecTpyBanu Kpawmm
KMiHIYHWIA TepaneBTUYHWUIA edbekT, MigTBepoKeHN Gioximiy-
HUMM NokasHuKamm KoHueHTpauin ACT i AJTT, y NOpiBHSIHHI
3 KOHTPOMbHOO (1-10), B SIKi MPOBOAUNY TiNbKM CTaHAapTHe
nikyBaHHs1 63 af’'loBaHTHOI aHTUGIOTUKOTEpanii.

PesynbtaTh Ta iX 06roBopeHHs

ACT T1a ANT — yntonnaamaTtuyHi hepmMeHTH, Wo BK-
BINbHAETLCA Mg Yac KNITUHHOI 3armbeni Yn ypakeHHi, a
NigBULLEHHsT PIiBHIB  €H3MMaTWU4HOI aKTUBHOCTI  4iTKO
noe’dA3aHe 3 finsHKkaMy akTMBHOro nepebiry 3ananeHHs
napofoHTy. LinsHKN 3 TSHKKMM 3anarneHHsM siceH i npo-
rPEecyroHOol0 BTPATOK MPUKPIMMEHHS XapakTepuayTbes
3Ha4yHuM nigsueHHsM ACT y KpeBikynapHin piguHi [11].

Y pocnigxeHHsaX cepef nauieHTiB 3 NapogoHTUTOM,
aktuBHicTb ACT y cnuHi 6yna gocToBipHO nigsuiieHa (y
5 pa3) NnopiBHAHO 3 KOHTPOMbBHOI FPYMO0, @ 3MiHN aKTMB-
HocTi AJIT, TakoX y CnuHi, He Jocsaranuy BiporigHocTi [17].
PiseHb ACT y cnuHi 6yB JOCTOBIPHO MiABULLIEHUI Y rpyni
nauieHTiB, ski Manu Ginbl TsHXKKUA napodoHTUT. KpoBo-
TOYMBICTb SICEH i HarHOeHHs Bia3HaveHo y 20% ocib, y
skMi koHueHTpauis ACT y cnuHi 6yna nigsuwieHa y Tpu-
4i, NopiBHAHO 3 KOHTponeM. Cepepn GinbLUOT KOropT na-
uieHTiB piBeHb ACT 3anexas Big TSXKKOCTi NapoOAoOHTUTY,
TakoxX nigsuwyBaBsca i piBeHb AJTT [9]. Takox, Haykosi
OOCTiMKEHHA cBigYaThb Npo 3HWKeHHs1 piBHIB ACT i ANT y
cnuHi y nauienTiB 3 XIT1 nicns ckenninry [18].

KoHueHTpauii ACT i AJIT npuM nNapogooHTUTI
MoB’A3yl0Tb 3 TUNOM TKAHWHHOIO Hekposy [9, 16, 22]. di-
GpobnacTu nepiofoHTanNbHOI 3B'A3KM NPOAYKYOTb 3HAYHO
MEHLUi piBHI amiHOTpaHcdepas, HiXX SCeHHi eniTeniounTu
[7], wo nigTBEpOXYE TICHUIA 3B'A30K KOHUEeHTpauii AT Ta
ACT y INK Ta akTMBHOCTi pylHYyBaHHS caMme NepiogoHTY.

Mwu npoBogunu Bu3HA4YeHHs1 KoHueHTpauii ACT Ta
AT y gingHkax KniHiYHO HamakTMBHIWOro nepebiry na-
poaoHTUTy, 6e3nocepearbo y MK, wo mano 6 Ginbw To-
YHO BigoGpaxaTn CyMapHy aKTUBHICTb pPyWHYBaHHsI nepi-
OOOHTanbHOI 3B'A3KKM, sika €, No cyTi, cybctpatom XITI.
KoHueHTpauii ACT ta AJIT iHTepnpeTyBanu sik NOKa3HWUKK
aKTMBHOCTI HecneuudivyHoro 3ananeHHs y napogoHTanb-
HUX KnweHsax [17,19].

MopiBHiotOUM 3MiHU KoHUeHTpauin ACT Ta AJT 3 gu-
HaMIKOK KniHIYHUX MOKa3HuKiB, Yy 1-h rpyni Ha TepMmiH
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9015 gHiB i iHaekcw, i koHueHTpauii ACT ta AJlT noeep-
Tanucsa A0 3HadveHb, AK A0 NikyBaHHSA (puc. 1, 2). OTxe,
OWHaMiKa KMiHiYHUX i GioxiMidHMX nokasHukiB y 1-n rpyni
cnisnagana 3a 4acom.

Y 2-14 rpyni nokasHukn ACT Ta AJTT 3 TepmiHy 9015 aHis
NoYMHanu MocTyrnoBO 3pOCTaTi, 3anuLlarymnch Npu LboMy
[OOCTOBIPHO HWXYe BUXIOHMX 3HAYeHb i HWXYe cepeaHiX
3HadeHb 1-i rpynu. Ane yepes niBPOKYy CMOCTEPEXEHHS pi-
BeHb ACT He Bigpi3HABCSA Bif BUXiOHMX NMOKA3HUKIB, a cepe-
[OHs1 KoHUeHTpauis AJT HagiTb Gyna BuLLe, HiXX OO NiKyBaH-
Ha. OTXKe, 33 UMMM NOKasHVKamu, Yepes NiBpoKy edpekT Te-
panii BTpadaBcs. B 1o camuii yac, 3Ha4YeHHS KMiHIYHWUX iH-
[OekciB ririeHn, 3ybHoro kameHto, PMA, IK, pyxomocTi 3y6iB
Ta cepeaHsi rmunbuHa MK 6ynm [ocToBIpHO 3MEHLLEHI, HixX 10
nikyBaHHs1. 3pocTana nue peLecis sceH y Uin rpyni. Tox,
CrocTepiraeTbCst TEHAEHLs, KOnu GioXiMiYHi MOKa3HUKK He-
cneumdivHOro 3anarneHHs 3pocTany 3 BUNEPESKEHHSM KIli-
HIYHOrO MOriPLUEHHS, NPY KOPOTKOYACHIM af’loBaHTHIN Tepa-
nii a3uTpoOMiLMHOM.

Y 3-n rpyni Ha 14 pgeHb, Konu aHTubioTukoTepanii
TpuBana, OOCTOBIpPHO 3pocTana cepenHsi KOHLEeHTpauis
AJTT y TK, konu B iHWKXX ABOX rpynax us KOHUeHTpaLis
3HMXyBanacs, wo notpebye obroBopeHHsi. Tak, Bigomo,
O a3UTPOMILMH BUKNWKAE AerpaHynsuiio HemTpodinis,
JoKasamu KO € MiABWLLEHHS PiBHS NMi3ocoManbHuUX de-
PMEHTIB Y Nna3mi KPOoBi i 3HWKEHHSA iX akTUBHOCTI B Mak-
pocbarax nicna NnpuromMy nepLuoi Jo3n asnuTpomiumHy. MMi-
Cnsl CTaHOApPTHOro Kypcy aHTubGioTukoTepanii (no 500 mr
asnTpoMiumHy Ha oby npoTsirom 3 AHIB) piBeHb hepme-
HTIB Yy KPOBi 3anuaeTbCa NeBHUIN Yac BUCOKUM, i OOHO-
YacHO — 3a MEXaHi3MOM 3BOPOTHOro 3B'A3KYy — BiAbyBa-
€TbCSl HAKOMUYEHHS rpaHyn B HelTpodpinax, wo 3abes-
neyye NponoHrauito aHTUiHdeKUinHoT 3axucty. OgHovac-
HO 3 MiABULLEHHAM PIiBHA Ni3ocoMarnbHUX (hepMeHTiB iH-
AYKYETbCS XeMOTakcMc makpodparis 4O BOrHuwa 3ana-
neHHs. Takum YnHOM, BiAOYyBa€eTbCA ICTOTHE MiABULLIEHHSA
aHTWiHeKUinHoro 6ap'epy Yepes 3any4yeHHst HOBMX MyniB
nevikouuTiB i akTMBaUito X yHKUil [1]. Takox, asuTpomi-
UWH CTMMYIIOE «OKCUAATUBHUI BUBYx» B Makpodarax.
Lle# edekt gocuTb TpuBanui i 3abe3nevye akTusaLilo
daroumTis [6]. OueBugHO, Ui NpPoLECU MOXYTb MOSICHIO-
BaTW NEeBHE TPaH3UTOPHE NiABULLEHHS akTuBHOCTI i AT
y locus morbid.

Y 3-1 rpyni koHueHTpauis ACT 3HWKyBanucs, gk iy 2-
n rpyni, 3 14+£3 gHi nicna noyatky MMJ1 1, AJTT — 3 3015
OHS, ane Ginbll 3HAYHO BOHW 3HM3UNUCS Ha TPEeTin Mi-
cAuUb, KONKU aHTMBioTUKOTEpanisa WonHO 3aBepLuunacs. 3
TepMiHy 6n13bKo NIBPOKY BCi 3HAYEHHS MOBINbLHO 3pocTa-
Ny, 3anuwaknyncb OOCTOBIPHO HWpk4e BUXigHMX (TOGTO,
00 NikyBaHHA) Ha KiHeub AOCNimpKeHHsA (aus. puc. 1, 2).
Taka cama TeHAeHUis BigMiveHa i ons KNiHiYHMX nokas-
HukiB 3-i rpynn, xo4a GioXiMiYHi NMokasHWKM 3pocTanu 3
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NEeBHUM BUNEpPeMKEHHAM, SK iy 2-1 rpyni. JlTaBopaTopHi
MOKasHWKN HecneuundivyHoro 3ananeHHs npu [OBroTpu-
Banin Tepanii asuTpPoOMiLUMHOM 3pOCTanu 3 BUNEPEOKEH-
HAM KNiHIYHOro NOripLIEHHS.

BaxnuBicTb AiarHOCTUYHOTO BM3HAYEHHSI KOHLEHTpa-
uin ACT, AJTT y napogoHTanbHUX KULLEHSX MPU Pi3HUX
hopmax XpOHIYHOro NapoAOHTUTY CKNaAHO NEPEOLHUTY.
CraHgapTHi MeToaun KNniHIYHOro MOHITOPWHIY MaloTb Psf,
Hepgonikie. Tak BuMiptoBaHHsA rmunbuHm MK 3a npasunamm
NpOBOAATb Y Wecmu TOYKaX HABKOJO KOXHO20 3yba, pi-
BEHb MPUKPIMMEHHs 3anexuTb Big piBHA pelecii siceH,
SAKMIN 30INbLUYETLCS MNICNA 3MEHLIEHHS SBULL 3ananeHHs,
WO He Bigobpaxae aKTUBHICTb 3ananeHHs Ha MOMEHT
BMMIpIOBaHHS | 3a noganbwyMmu pospaxyHkamu. [ani,
piBeHb AeCTPYKLUiT MiKanbBeONspHUX MNepeTUHOK, Lo €
LUEHTpanbHUM OO'€KTMBHUM MOKa3HWKOM [Ansi BCTaHOB-
NEHHS CTYNEHsI TAXKOCTi XPOHIYHOro NapofoHTUTY, Bifo-
Opakae ronoBHUM YMHOM KyMYMATUBHY OECTPYKLUito, ane
HEe aKTMBHICTb 3ananeHHs y AaHU MOMEHT, TOMYy Mae
KMiHIYHe 3HaYeHHsA AN OpTONeanYHOro NiKyBaHHA Yu BU-
naneHHs 3yb6a, y OinbLuin Mipi, HiXX Y AKOCTI NokasaHHsA Ao
npoBeAeHHS MapOAOHTarnbHOI MNpoTM3ananbHOi Tepanii.
Kpim TOro, BHacnigok MEHLUOi TOBLUMHU MiKKOPEHEBUX
nepeTUHOK y OPOHTanNbHIA AiNsHUI HWXKHBLOI LWenenu, pi-
BEHb AecTpykuil TyT byae Ginblwwia i wenawwmin. Y 6oko-
BMX Xe BigAinax A0 CbOroAHi OPIiEHTYIOTLCA Ha iHCTpyMe-
HTanbHEe BM3HAYEHHS KICTKOBUX KULLIEHb, KiNbKOCTI iX CTi-
HOK i T.M., WO TaKoX € JOCUTb TPYAOEMKMM Ta 3aliMa€e He
MEHLLE Yacy, HiX 3HATTA Ha3yOHWX BigknaaeHsb.

Ha BigmiHy Big BM3HaueHHs koHUeHTpauin ANT, ACT
y POTOBIN PigvHI, BUMIPOBaHHS aKTUBHOCTI LIMX €H3UMIB Y
NapoAoHTanbHUX KULEeHaX Binblw ToYHO Bigobpaxkae no-
KanbHWA CTaTyC, OCKINbKM Ha CKNad poTOBOI PiavHU
BNNMBae, y NepLuy vepry, ctaH cnvHHux 3ano3 ta COrMP
[9, 17]. Omxe, miarHOCTUYHE BU3HAYEHHSA KOHLIEHTpPaLin
ACT, AJIT y napoOoHTanbHMUX KULLIEHSX OABHO Mae 3a-
MHATW vinbHe Micue cepep CTaHAAPTHUX CKPUHWHIOBUX
METOOMK ANS BU3HAYEHHS MOKasaHb 40 MpoTu3anarnbHo-
ro NapoAOHTOMOrYHOro NiKyBaHHSA, 3aBASKM CBill NPOCTO-
Ti, LUBMAKOCTI i HEOQOPOTi BAPTOCTI.

BucHOBKM

1. BusHayeHHs came B MapOJOHTamnbHUX KULLEHSX KOH-
ueHTpauin AJTT, ACT moxe OyTu 4yTnnBUM, OOCTYMHUM,
3PYYHMM | MPOCTMM METOLOM BM3HAYEHHsI akTUBHOCTI 3ana-
JIbHOT AECTPYKLT MEPIOAOHTY Y KOHKPETHIN AinsHLj.

2. BioxiMiYHi NOKa3HWKM HecrneundiyHOro 3ananeHHs y
Burnagi koHueHTtpauii ACT ta AJTT B napogoHTanbHUX Ku-
LUEHSIX MOXYTb MiABULLYBATUCS 3 BUNEPEKEHHSIM KIiHIYHO-
ro MOripLUEHHS, BUMIPHOBAHOrO CTaHAAPTHUMU NapOOOHTO-
NOriYHUMMU iHAEeKcaMK, LLOHaMMeEHLLE Ha 1 Micaupb.

3. MoHiTopuHr 6ioximiuHnx nokasHukis ACT ta AT B
NapoAOHTamNbHUX KWULIEHSAX, B UiNoMy, MiaTBEpAMB Hawi-
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Enaglish version: LEVELS OF ALANINE- AND ASPARTATE
AMINOTRANSFERASES IN PERIODONTAL POCKETS IN OUTCOMES
OF CHRONIC PERIODONTITIS THERAPY WITH AZITHROMYCIN™

Skrypnykov P., Nepokupna-SlobodyanyukT. *; Shynkevich V.
Higher state educational establishment of Ukraine "Ukrainian Medical Stomatological Academy"”, Poltava;

* Dental Clinic of Company with Limited Liability "Medikol plus", Kyiv

Using of objective criteria of treatment efficiency of chronic periodontitis in clinical trials is an important issue. Therefore,
establishing the relationship of ALT and AST levels with the clinic outcomes of chronic periodontitis treatment in two
modes of azithromycin use could confirm the effectiveness of treatment. After the standard periodontal treatment of
chronic generalized periodontitis (CGP) 1-111 severity, 60 patients were divided equally into 3 groups. In group 2 and 3
azithromycin was administered.: 500 mg 1 time per aday, for 3 days, and 500 mg 1 time per day, for 7 adays, followed by
500 mg 1 time per week for 12 weeks. Clinical indexes and AST, ALT concentrations were evaluated before treatment
and in 1 week time and then in 2, 3, 6, 12 months. An exacerbation of CGP reported in 65% of patients in 3 months of
standard treatment, the levels of AST, ALT in the group did not differ from the state before treatment. An exacerbation
of CGP reported in 50% of patients in 6 months in group 2 and increased levels of AST, ALT was observed. Reduced AST
and ALT levels (64.4+26.9, 76.6+22.0 U/L) confirmed the clinical benefit of therapy in the third group (20% of
exacerbations CGP) in comparison with group 1 (110.7+17.5; 104.9+22.0 U/]) and 2 (82.9+18.6, 95.2+27.3 U/L), but
levels were higher than in previous periods of research (p<0.05). The evaluation of ALT, AST in perfodontal pockets can
be sensitive, suitable, convenient and simple method to determine inflammatory periodontal destruction activity.

Key words: alanine aminotransferase, aspartate aminotransferase, chronic generalized periodontitis, azithromycin.

Persistent subgingival bacterial plaque induces host of Pathology and Pharmacogenetic of Ukrainian Medical
immune response causing tissue destruction by Stomatological Academy, Poltava. The study was
activating universal destructive mechanisms in chronic approved by the Bioethical Committee of Ukrainian
generalized periodontitis (CGP) [4, 5]. Conventionally, Medical Stomatological Academy.
two related inflammation types support the CGP The trial was conducted on 60 chronic periodontitis
progression - immune and non-specific, and there are a patients, aged 23-65 years, with CGP I, Il and Il levels of
range of metabolites to assess inflammation activity [2, severity. Before enrolling in the clinical trial, all patients
13, 14]. Alanine and aspartate aminotransferases (ALT, were screened and their diagnosis were verified. The
AST) are cytoplasmic enzymes that have importance to patients were examined for complete blood count, blood
amino acids synthesis, and release from destroyed cells glucose, periodontal clinical parameters (PPD, BoP and
[20, 21]. ALT and AST is always present in the oral fluid, CAL), x-ray. All patients received the same initial
secretions of the salivary glands [17, 19], periodontal periodontal treatment (IPT), which included scaling and
ligament, gingival crevicular fluid and enamel pellicle [12] root planing, irrigation and instillation in periodontal
in some concentration. pockets (PC) 2% chlorhexidine, periodontal dressing

Periodontal pathogenic bacteria penetrate periodontal "Parasept” (Vladmyva, Russia), oral hygiene instructions,
tissues and blood at CGH, so it is difficult to eradicate seals and restorations correction or replacement,
[15]. Azithromycin is semisynthetic antibiotic-macrolide of occlusal adjustment when indicated, and supportive
second generation which has effectiveness against periodontal therapy (SPT) when indicated, according to
microbial biofilm due appropriate antimicrobial spectrum the standard protocol.

[8] and immunomodulating properties by accumulation in Criteria for inclusion in the study: 1) signing the
neutrophils, macrophages, fibroblasts, showing informed consent, 2) a patient suffers from CGP |, II, llI
antibacterial, anti-inflammatory and regenerative effects severity. Criteria for exclusion: 1) heavy non-control
[10]. internal diseases, or neuropsychiatric disorders, 2) the

The aim of study was to establish the relationship of presence of other conditions as determined by the
ALT and AST concentrations with clinical parameters of patient's inability to understand the nature and possible
periodontal status in outcomes of CGP complex consequences of the study.
conservative treatment in two modes of azithromycin Patients were randomly assigned into three groups of
using to confirm effectiveness of treatment. 20 people after initial periodontal treatment and sanation

measures. The patients of the 1st group received initial

Contingents and methods. periodontal treatment and supportive periodontal therapy

The study was conducted at bases of Department of when indicated, according to the standard protocol. In
postgraduate  dentists  education, State  higher group 2 and 3 azithromycin ("Azymed",
educational establishment of Ukraine "Ukrainian Medical "Kievmedpreparat"’ Ukraine) was administered: by mode
Stomatological Academy", Poltava, Dental Clinic of short-term prescribing 500 mg 1 time per day, 3 days;
Company with Limited Liability "Medikol plus", Kyiv and and by long-term prescribing 500 mg 1 time per day, 7
Research Institute for Genetic and Immunological Bases days, followed by 500 mg 1 time per week for 12 weeks.

" To cite this English version: Skrypnykov P., Nepokupna-SlobodyanyukT+.; Shynkevich V. Levels of alanine- and aspartate
aminotransferases in periodontal pockets in outcomes of chronic periodontitis therapy with azithromycin / / Problemy ekologii ta
medytsyny. - 2013. - Vol 17, Ne 5-6. - P. 51 -55.
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Clinical indexes and AST, ALT concentrations were
evaluated before treatment and in 14+3, 30+5, 905,
18045 and 360+5 days.

Clinical dental examination included the determination
of subjective well-being of patients using a visual analog
scale, assessment of hygiene index (HI) Fedorova-
Volodkinoi, HI and index of dental calculus Green
Vermillion (OHI-S = DI+CI), probing Shyllera-Pisareva
(PS-P), PMA, periodontal index Russell's (PI), probing
pocket depth (PPD), gingival recession (GR), index of
teeth pathological mobility (TM), bleeding on probing
(BoP), signs of traumatic occlusion.

The material for the study of ALT and AST were
samples of periodontal pockets content received with
paper pins. Sample obtained from one or two PCs of the
same teeth, which was determined as active
inflammation: area was isolated from oral fluid,
supragingival plaque was removed, tooth was dried, pins
gently submerged into periodontal pocket edge 1-2 mm
and heated for 30 seconds. Pins with samples were put
into sterile dry ependorfes, and delivered to the
laboratory within 12 hours. They were stored at —80°C

prior evaluation. And they were transported from Kiev in
a thermos with freezing elements. Determination of ALT,
AST was performed by kinetic  photometric
(dinitrofenilhidrazyn) method using a kit "Bio-La-Test"
(Czech Republic) as previously described [3].

The results were assessed statistically using the
method of t-test for independent or dependent variables,
chi-square test (xz) with Yates's correction. Complete
blood count and blood glucose in patients were spent in
certified clinical laboratories of Kyiv and Poltava,
according to standard methods.

Results.

Periodontitis patients were recruited and randomized
into three groups of clinical research, balanced for age,
sex, CGP severity, clinical features and comorbidities that
were compensated.

Average baseline data of clinical indexes for three
groups did not differ clinically significantly (shown in
Table 1). Results of X-rays researches showed irregular
type of interalveolar bone destruction, the destruction
level confirmed the CGP severity.

Table 1
Average clinical indexes befor initial periodontal treatment
PI
HI F.-V.,, OHI-S DI, OHI-S Cl, BoP, ™, GR levels, ,
Groups “scores scores scores PMA, % scores scores PPD, mm mm Rassel's,
scores
1 2.75+0.33 2.00+0.33 1.44+0.67 6175'69071 2,1120.62 0.61+0.65 1.60+0.89 1.47+0.76 3.80£1.25
2 | 3aex222 | 20 | aazs077 | 0D | 205062 | 073:052 | 1206072 | 1721083 | 3.75:1.28
3 3.30+0.61* 2'56f0'68 1.27£0.74 61%78581. 1.95+0.43 | 0.52+0.54** | 1.64+0.85** | 1.23+0.71* | 3.80%1.05

Note. Statistical analysis by t-test for independent variables: the data are presented as the sample mean (M) + standard
deviation (SD, d); * - p <0.05 when compared to 1% group; ** - p <0.05 to 2",

ALT and AST levels had significant individual
deviations before treatment, but the overall pattern was
quite high in average: 102.4+13.7 U/l; 89.0 +11.7 - in
group 1, 95.0£23.6; 83.7£10.1 - in the 2nd, 111.0+34.8
and 95.3+18.2 - in the 3rd, which did not differ
significantly.

In 14+3 days after IPT, all patients in groups showed
self-esteem improvement, that was reflected in a
significant increase in visual scale scores (from
43.60+20.39 to 80.70+11.30* in group 1, from
45.80+18.87 to 77.70+16.75* in the 2nd and from
45.60+18.61 to 75.1+20.90* - in the 3rd). Average AST
concentration decreased significantly among patients of
the 3rd group as compared with 1st, and 2nd. Periodontal
pockets ALT level increased at the term in patients of
group 3 (Fig. 1, 2).
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Fig. 1. Comparative average AST concentrations dynamics in
periodontal pockets in patients groups
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Fig. 2. Comparative average ALT concentrations dynamics in
periodontal pockets in patients groups

In 30+5 days after treatment, all clinical indexes in
groups improved significantly and did not differ between
groups, but the average level of gingival recession was
lower in the 3rd groups (1.53+0.89), compared to the 1st
(1.97+£0.99), p<0,05. It was interesting a dramatic
decrease of average BoP in 2nd (0.54+0.33) and 3rd
group (0.44+0.33) compared with baseline values
(p<0.05). That can be explained by azithromycin clinical
efficacy compared to only standard local IPT. The
average AST concentrations in the 2nd and 3rd groups
were significantly lower than in the 1st (Fig. 1). The
average ALT concentration was significantly decrease in
3rd group versus 1st group (Fig. 2), which may reflect the
additional benefice in the 3rd group within 1 month after
IPT.

In 90 + 5 days visual analogue scale values remained
significantly elevated in all groups. The average Hlis were
significantly lower in the 3rd group, compared to the 1st.
indexes Average indexes of dental calculus, PMA, BoP,
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Pl, PPD were exceeded those in group 1 versus other
groups. In the 3rd group, the lowest value of GR was
observed (data not shown). So, clinical IPT effects were
not enough in the 1st group after 3 months: CGP
exacerbations were registered in 13 of 20 patients (65%)
(they had received SPT). Thus, clinically, the effect of
treatment in group 1 lasted up to 3 months in 35 % of
patients. The lowest concentrations of ALT and AST
were registered in the 3rd group, compared with others
(Fig. 1, 2). In 2nd group ALT and AST levels were lower

compared to the 1st, indicating the lowest therapy effect
in group 1, that consistent and complement clinical data.

In 18015 days of observation the best self-esteem
recorded in the 3rd patients group according to visual
scale data. The best hygienic condition, the lowest level
of clinical inflammation was observed in the 3rd group.
The highest indexes of dental calculus and Pl Rassel's
were in group 1 (Table 2). CGP exacerbations were
registered in 9 patients in 1st and 10 — in 2nd group at
this stage of researches.

Table 2
Clinical parameters comparison between 1, 2 and 3 groups after 1805 days of observation
) Groups
Indices 1 > 3
Visual scale values, mm 70.20+24.92 68.05+26.05 84.65+20.86* **
HI F.-V., scores 2.34+0.4 2.29+0.43 1.99+0.49* **
OHI-S DI, scores 1.40+0.58 1.48+0.35 1.21+0.54 **
OHI-S Cl, scores 0.57+0.53 0.24+0.28* 0.09+0.15 *
PMA, % 57.85+14.71 53.45+14.56 49.50+14.12 *
BoP, scores 1.40£0.95 1.17+£0.92 0.05+0.07* **
TM, scores 0.48+0.49 0.52+0.40 0.22+0.30 * **
PPD, mm 1.20+0.52 1.11+0.57 1.10+0.61
GR, mm 2.27+1.08 2.01+1.03 1.5240.88 * **
Pl Rassel’s, scores 4.08+1.41 3.75£1.03 3.56+1.18*

In about six months after IPT average AST and ALT
concentrations in patients of 3rd group observed pattern
as for the previous stage — its were the lowest. In group
2, there are signs of gradual increase in inflammation in
the form of an increase in the mean concentration of

ALT, which now does not differ significantly from the 1st
group (see Fig. 2).

In 360 + 5 days of observation the best self-esteem
was in patients of the 3rd group. This group was
characterized by significantly better performance for
almost all indexes (Table 3).

Table 3
Clinical parameters comparison between 1, 2 and 3 groups after 360+5 days of observation
. Groups
Indices 1 > 3
Visual scale values, mm 62.0+22.94 57.75+23.91 82.98+17.72 * **
HI F.-V., scores 2.46+0.35 2.35+0.29 2.12+0.47 * **
OHI-S DI, scores 1.37+0.59 1.55+0.39 1.39+0.41
OHI-S CI, scores 0.67+0.54 0.28+0.25*% 0.18+0.19*
PMA, % 64.35+17.08 55.70+14.04* 49.80+13.96*
BoP, scores 1.75+£0.76 1.46+£1.01 0.06+0.09* **
TM, scores 0.58+0.54 0.54+0.43 0.23+0.80* **
PPD, mm 1.47+0.66 1.21+0.57 1.12+0.65*
GR, mm 2.47+1.05 2.24+1.0 1.55+0.90* **
Pl Rassel’s, scores 4.25+1.36 3.87+1.32 3.53+1.20*

This group remains stable previous trend for AST and
ALT levels. Reduced AST and ALT concentration
(64.4+26.9; 76.6+£22.0 U/L) confirmed the clinical benefit
of therapy in the 3rd group (20% CGP exacerbations)
compared to the 1st (110.7+17.5; 104.9+22.0 U/L) and
2nd (82.9£18.6; 95.2+27.3 U/L), at higher concentrations
than in the previous study periods (p<0.05). Average
concentration of ALT was not significantly different in
group 2 and 1st at the end of the study.

Thus, in the 2nd and 3rd groups recorded the best
clinical therapeutic effect confirmed by biochemical
indices of AST and ALT levels compared with controls
(1% group), which received only the standard treatment
without adjuvant antibiotic therapy.

Discussion

AST and ALT are cytoplasmic enzymes released
during cell death or lesion, and increased levels of
enzymatic activity is clearly associated with sites of active
periodontal inflammation. Sites with severe gingivitis and

53

progressive loss of attachment are characterized by a
significant AST increasing in crevicular fluid [11].

In studies in patients with periodontitis, the activity of
AST in saliva was significantly increased (5 times)
compared with control, and ALT activity changes in saliva
not reaching significance [17]. Saliva AST level was
significantly increased in patients who had more severe
periodontitis. Bleeding gums and suppuration was
observed in 20% of those in which the concentration of
AST in saliva was increased three times compared to the
control. Among the larger cohort of patients AST level
was dependent on the severity of periodontitis, and ALT
level was increased also [9].

Research shows AST and ALT levels decreasing in
saliva of patients with CGP after scaling [18].

AST and ALT concentrations in periodontitis are
associated with the type of tissue necrosis [9, 16, 22].
Periodontal ligament fibroblasts produce significantly
lower levels of aminotransferases than gingival epithelial
cells [7], which confirms the close relationship of ALT and
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AST activity in periodontal pockets and its periodontal
destruction.

We determined AST and ALT concentrations in the
most active clinically sites of periodontitis, directly to the
periodontal pockets, which would more accurately reflect
the total activity of periodontal ligament destruction,
which is, in fact, substrate of chronic periodontitis. AST
and ALT concentrations were interpreted as indicators of
nonspecific inflammation activity in periodontal pockets
[17,19].

When comparative changes in AST, ALT
concentrations and clinical parameters dynamics were
measured it was suggested clinical indexes and AST,
ALT levels returned to baseline values in group 1 at day
90"+5 (Fig. 1, 2). Thence, clinical and biochemical
dynamics in group 1 matched at time.

In group 2 AST and ALT levels began to grow at
90"+5 day, while remaining significantly below baseline
data and below average values of the 1st group. But after
six months observation AST levels did not differ from the
baseline once. And mean ALT concentration was even
higher than before treatment. Thus, according to these
findings, treatment effect was lost after six months. At the
same time, the value of clinical indexes of hygiene,
plaque, PMA, BoP, teeth mobility and an average PPD
were significantly decreased than before treatment. GR
increased in that group along. Therefore, there is an
advancing tendency for the biochemical nonspecific
inflammation parameters in comparing with clinical
impairment at short-term adjuvant therapy with
azithromycin.

ALT concentration significantly increased in 3 group
on day 14™ when antibiotic treatment was lasting. But
the concentration decreased in other two groups, which
requires discussion. It is known azithromycin causes
degranulation of neutrophils, evidence of which is
lysosomal enzymes increasing in plasma and decreasing
in macrophages after the first dose of azithromycin. After
a standard course of antibiotic therapy (500 mg of
azithromycin daily, for 3 days) the level of enzymes in the
blood remained high for some time, and at the same time

granules accumulates in neutrophils by feedback
mechanism, thus provides prolonged anti-infective
protection. Chemotaxis of  macrophages into

inflammatory focus is induced at the same time with
lysosomal enzymes levels increasing. Thus, significant
anti-infective barrier increasing occurs through attracting
new pools of leukocytes and their function activation [1].
Also, azithromycin promotes “oxidative burst" in
macrophages. This effect is very long and provides
activation of phagocytes [6]. Obviously, these processes
can explain some transient ALT increasing in locus
morbid.

In the 3" group AST concentrations decreased, as in
group 2, at day 14th * 3 after IPT, ALT — at day 30th5,
but more significantly, they fell down at third month, when
the antibiotic has just ended. On the period of about six
months, ALT, AST values increased slowly, remaining
significantly below the baseline (ie, before treatment) at
the end of the study (see Fig. 1, 2). A similar trend was
noted for clinical indicators of 3rd group, although
biochemical parameters increased with some advance,
as in group 2. Laboratory nonspecific inflammation
parameters increased prior to clinical impairment at long
therapy with azithromycin.

Importance of diagnostic AST, ALT concentrations
determination in periodontal pockets at different forms of

54

chronic periodontitis is difficult to overestimate. Standard
methods of clinical monitoring have several
disadvantages. So pockets depth measurement should
be carried out in six points around each tooth.
Attachment level depends on the level of gingival
recession, which increases after inflammation reduction,
thus does not reflect active inflammation at the time of
measurement and for further calculations. Further, the
level of interalveolar bone destruction, which is a central
objective measure to establish the severity of
periodontitis, reflects mainly the cumulative destruction,
but no active inflammation at the moment, so has clinical
implications for orthopedic treatment or tooth extraction
better than as indications for anti-inflammatory
periodontal therapy. In addition, due to smaller thickness
interradicular bone at the frontal, the level of destruction
happened greater and faster. Instrumental determination
of bone pockets, number of its walls, etc., still guided in
lateral dental regions, and it is also quite time consuming
rather then removal of dental plaque.

In contrast to ALT, AST determination in oral fluid, its
measuring in periodontal pockets more accurately
reflects local status, since the composition of oral fluid
dependents on salivary glands condition and oral mucous
first of all [9, 17]. Thus, diagnostic of AST, ALT
determination in periodontal pockets should take a
prominent place among the standard screening methods
to determine periodontal treatment outcomes due its
simplicity, speed and inexpensive cost.

Conclusions

1. ALT, AST levels determination in the periodontal
pockets can be sensitive, reasonable, convenient and
easy method to determine the activity of inflammatory
periodontal destruction at a certain periodontal site.

2. Biochemical AST and ALT levels reflected
nonspecific inflammation activity in periodontal pockets
may increase prior for at least one month to clinical
impairment measured by standard periodontal indexes.

3. Biochemical AST, ALT monitoring in periodontal
pockets confirmed the best effect of long adjuvant course
of azithromycin.
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LIUTOKIHOBUW CTATYC NMAUIEHTIB MOJIOAOIO BIKY
3 NEPEJIOMAMUW HW)XHDBOI LWEJIENA MNMPU AUNPEPEHUINOBAHOMY
3ACTOCYBAHHI AHTUBAKTEPIAJIbHOI TEPANII"

Py3iH I 11, Yupuk O. I, KaniHigeHko C. B.*
XapkKiBCbKuIN HaLiOHaNbHUA MEANYHWIA YHIBEPCUTET, M. XapkiB
*[Y «IHCTUTYT Mikpobiornorii Ta imyHonorii im. |.I. MeyHnkoBa HauioHanbHOi akagemii MeanyHux Hayk YkpaiHu», M. Xapkis

C yesnbro pa3paboTku v MOC/IELYIOLYErO BHELAPEHUS B KIMHUYECKYIO NPAKTUKY 60/1€€ 3QPEKTUBHBIX METOLOB JIEYEHUS
TDABMATUYECKUX TOBPEXAEHUI YE/IOCTHO-/TMLEBOV OB/IACTYU MPOBEAEHO UCCIEA0BAHNE LUTOKUMHOBOIO Npoguis y /Ly
MOJI040r0 BO3PAacTa C repeIoMamu HimkHer desmocty. O6cneq08aHo 80 YeI0BEK C TPaBMATUHECKUMU TEPETOMAMU HIK-
HEV 4esmocT 6e3 ConyTCTBYIOIEN COMaTUYECKOU IaTONIOMM, HaXOaNBLUMXCS HA JIEYEHUN B KITMHUKE Kageapb! YEIoCT-
HO-/LEBOV xupyprim XHMY: | rpynna (50 4esioBek) — 60/IbHBIE, KOTOPLIE B CXEME JIEYEHUS HE 10/TyHa/IM aHTUOAKTE-
puarnbHos Teparimm, Il rpyrnna (30 Yes0BeK) — MaLneHTsl, KOTOPbIE MPUHUMAE/IN POTUBOMUKDOBHSLIE penaparsl. Ycra-
HOBJ/IEHO, YTO YPOBEHD POBOCTIA/UTEIbHBIX LIUTOKUHOB W/T-1B y /Nl C rEpeIoMamu HIKHEH YesmocTy (Kak B CbIBOpOT-
K€, TaK 1 B UTOHE) 6bl1 Bbille B 3,41-5,05 paza (p<0,05) 110 CDaBHERMIO C BESMYNHAMU ITOKA3ATENEH MPaKTUYECKH 340-
POBbIX /L. YpoBeHb M/T-10 B cbIBOPOTKE KpoBu 6bi1 Hiwke B 1,15 pasza (p<0,05), Torga Kak B CIIOHE — Ha0b0pOT, Bbi-
we, B qpegHem, B 2,53 pasa (p<0,05) no CDaBHEHMIO C TOKA3aTE/SIMU KOHTPO/IbHOM rpyrinbl. YposeHb IFN-y B cbiBOpOT-
Ke KpoBu JinL C NEPESIOMaMM HIKHEN YEIOCTH JOCTOBEDHO HE OT/IMYA/ICS OT GHA/IOMMYHBIX TOKa3aTENNEN MPaKTUYECKH
340pPOBbIX /N, TOIAA KaK B CIIOHE MaUNEHTOB C MEPEIOMamu BblI0 OTMEYEHO AOCTOBEPHOE OBBILLIEHNE YPOBHS 3TOMO
UUTOKMHAE, B CpEAHEM, B 1,45 paza (p<0,05). KoppensunoHHbIN aHa/m3 UTOKUHOBOIMO Npogusis NEPES Ha4yaaoM Jede-
HUS BbISIBUJT CWIbHYIO MIPSMO [IPONOPLNOHASIBHYIO 3aBUCUMOCTE MEXAY BPEMEHEM [TO0CTYI/IEHNS TaUNEHTOB B CTaLMOHEP
U UCCTIEA0BAHHBIMU [1OKA3aTENSIMU LINTOKMHOBOIO Npogusis (Kos@@uumeHT koppessum CrimpmeHa coctasms ot 0,90 40
0,96).BbISICHEHO, YTO YEPE3 MECSL 10C/IE TPOBEACHHON TEparmm y 60/IbHbIX, PUHUMABLINX GHTUOMOTUKU, YDOBEHbL LiM-
TOKUHOB Obi/1 JOCTOBEPHO (P<0,01) HIKE 110 CPABHEHUIO C AAHHLIMU NALNEHTOB, KOTOPBIE B CXEME JIEYEHNS HE 10/1yYa-
JI [IPOTUBOMUKPOOHBIX MPEnaparos. Takum 06pa3oM, pes3y/ibTarsl UCCIEA0BaHM CBUAETENLCTBYIOT O TOM, YTO aHTUOH-
OTUKU YTHETAOT CUHTE3 MPO- U MPOTUBOBOCIIA/INTE IbHbIX LINTOKUHOB.

KniouyeBble crioBa: NepenomMbl HKHEN YEeNCTH, LMTOKMHBI, UIMMYHUTET, aHTubGakTepuanbHble npenapaTsbl.
[aHa poboma € hpaemeHmMOM niaHo8oi Haykogo-00ciOHOI pobomu kaghedpu xipypaiyHoi crmomamornozii ma ujenenHo-nuyesoi xi-

pypeii Xapkiecbko20 HayioHanbHO020 MeOUYHO20 yHigepcumemy «[iazHocmuka ma rikyeaHHsl 3axeoprogaHb OpeaHie ma MmKaHuH uwe-
nenHo-nuyesoi dinsiHku», Ne depxxasHoi peecmpauii 0113U002274.

Cepep yLwKO4XKeHb NMULEBOrO CKeNneTy HanyacTile 3y- ro npodinto [5]. aHi 3miH1 BapitotoTb 3anexHo Bif, CTyNeHs
CTpivaloTbCA Nepenommn HmkHbOI wenenu (HLL), ski ckna- MOLUKODKEHHST TKAHWH i BigoOpaXkatoTb NMpoLec MiCLLeBOro
[al0Tb, 3a AaHUMU BIiTYM3HSAHMX Ta 3apybOiKHMX KIiHIK, Big 3anarneHHs Ta akTueaLii iMyHHUX MexaHi3MiB 3axucTy, npu-
70% po 85% [1-3]. lMpu nikyBaHHI nepenomis LuenenHo- YOMY 3MiHM MOKAa3HWKIB B CMWHI HE 3aBxau 3biraroTbes 3 au-
nuueBol AiNAHKWA 3a3BMYal BUKOPUCTOBYIOTb KOMMMEKCHY HaMiKOI LIMTOKIHOBOro Npodinto B KpoBi [5-7].
Tepanito, WO CKNajaeTbCs 3 adekBaTHOro OnepaTtuMBHOMO Mpu rocnitanisayii oci6 3 nepenomamu HL, ans
BTPYYaHHS i NpoTu3ananbHOro nikyBaHHs. Pa3om 3 Tum, NpodiNakTVkU BUHUKHEHHS 3anarnbHUX YCKNaaHeHb, YCiM
[arneko He 3aBXOW Kracu4Hi cxemu nikyBaHHs 3abesnedy- XBOPMM Ha3Ha4yaloTb KOMMIEKCHY MaToreHeTU4Hy Tepa-
I0Tb MO3WUTUBHI  pe3ynbTath. Hepigko po3BMBaOTLCS nito, A0 cknagy sikoi 060B’sI3KOBO BXOAATb aHTUBIOTUKM.
YCKIMAOHEHHSsI, XPOHIYHUIA nepebir, OCKiNbkM CTaH Hecne- MpoTe, nybnikauii ocTaHHiX pokiB cBigYaTb, WO aHTMOaK-
UMIYHOT PE3NCTEHTHOCTI OpraHiamMy Ta iMyHITETY XBOPOro TepianbHi Npenapaty € NOTY>KHUMMK iIMyHOAenpecaHTamu
Ma€e Benuke 3HayeHHs B ePEKTUBHOCTI NiKyBaHHS [4]. [8-12]. Tob6TO, Ha Tni AuMcbGanaHcy iMyHOpeakTUBHOCTI,

3aranbHoBIgAOMO, WO TpaBMa, He3anexHo Big BuXia- BOHM CMPUYMHAIOTE AOAATKOBE MPUrHIYEeHHS iIMYHHOT cucC-
HOro 3aranbHOro cTaHy XBOPOro Ta PiBHsi MOro iMyHopea- Temu. Take HaBMUCHE OCnabneHHs 3aXUCHUX CUI OpraHi-
KTMBHOCTI, cama Mo cobi CnpuYMHSE HEeCcnpuUATINBUIA 3My, B CBOI 4Yepry, MOXe Mnpu3BecTu A0 iH(iKyBaHHS
eeKkT Ha [iAnbHICTb OCHOBHUX PErynsTOpHUX CUCTeM NAOCKOCTi  MepenoMy  MaTOreHHUMM W YMOBHO-
OpraHiamy, WO NPOSABNAETLCA CKMNaAHUM KOMMIIEKCOM NaToreHHMMN MIKpoopraHiaMamn pPOTOBOI MOPOXHUHM 3
po3nagiB i BUKNWKAE MPUrHiYEHHS KIiITUHHOI Ta rymopa- nofanbLUMM pO3BUTKOM 3anarnbHuX ycknagHeHs [13, 14].
NbHOT NaHOK iMYHHOI cnuctemu [4-6]. 3rigHO gaHux niTepaTypu, BU3HAYEHHS KOHLEHTpauil

OucbanaHc MicLeBoi i CUCTEMHOI iIMyHHOT peaKTUBHOCTI UMTOKIHIB gae iHdopmauito npo ¢yHKUiOHanNbHY akTuB-
opraHiamMy nNposiBNSETbCA, Hacamnepes, Y 3MiHi LUTOKIHOBO- HICTb PI3HMX TUNIB iIMMYHOKOMMETEHTHUX KITiTUH, PO3BU-

* LntyBarHa npu arecrauii kagpis Pysin I [1., Yupuk O. I, Kasiriderko C. B.* LIUTOKIHOBWY CTaTyC raLieHTiB MOJIOZOro BiKYy 3
11EPEIOMaMUN HIKHBOI LENENU Py AUPDEPEHLIINOBAHOMY 3aCTOCYBaHHI aHTUOAKTEDIaIbHOI Teparii /7 lpobremu exororii | meguummHi. —
2013. —T. 17, N9 5-6. — C. 56-59.
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TOK i TSXKKICTb 3ananbHOro npouecy, Woro nepexig Ha cu-
CTEMHUWI piBEHb Ta Hagae MOXNMBICTb MPOrHO3yBaTn Mno-
JanbLnii nepebir 3axBoptoBaHHs [4-7].

MeTolo focnigXeHHs cTano BMBYEHHSA piBHA Mpo3a-
nanbHMUX N NpoTU3ananbHUX LMTOKUHIB B CMPOBATLi KPOBI
i cnuHi y oci6 momogoro Biky 3 MepernomMamy HUXHbOT
wenenu 8o Ta nicns nikyBaHHS 3 BUKOPUCTaHHAM Pi3HUX
MeTodiB naToreHeTUYHOI Tepanii.

06’exT i MeToaAM AocnimKeHHA

O6cTexeHo 80 ocib 3 TpaBMaTV4HMMKM MepernoMamu
HWKHLOI LWenenu, 6e3 cynyTHLOI COMaTUYHOI NaTororii, WO
3HaxXoOWMNMUCb Ha niKyBaHHI B KniHiLi kadegpw LienenHo-
nmuesoi xipyprii XHMY: | rpyna (50 ocib) — xBopi, siki B cxemi
nikyBaHHA He OTpuMyBanu aHTubakTepianbHy Tepanito, I
rpyna (30 ocib) — nmauieHTu, Wwo npuimanu npoTUMIKPOGHI
npenapatn. KoHTponbHy rpyny cknanu 20 npakTu4HO 340-
pOBUX OCI0, SIKi HE Manu XpPOHIYHOI CTOMATOMOr4YHOI NaTo-
norii B aHaMHesi Ta He oTpumyBanu Byap-akoi MeamKkameH-
TO3HOI Tepanii 3a MicsLb 00 0O6CTEXEHHS.

[okasHuKKn iMyHITETY JocnigXyBanu 4o Ta yepes3 Mi-
csilUb Nicnsa NpoBefeHHA NaToreHeTMYHOI Tepanii.

KoHueHTpauito iHTepnelikiHy-16eTa (IL-18), iHTepnen-
KiHy-10 (IL-10) Ta iHTepdepoHy-ramma (IFN-y) Bu3Haua-
nn 3a OONOMOro BiANOBIAHUX IMYHOEPMEHTHUX TecT-
cuctem BupobHuutea 3A0 «Bektop-bect», (Pocis), 3rig-
HO 3 IHCTPYKLUiAMY BUPOBHWKA, 3 BUMIPIOBAHHAM ONTUYHOIT
WinbHOCTi Npo6 Ha nnaHweTHoMmy doTomeTpi Bio-Tek
ELx800, (CLUA).

CraTnctuyHa obpobka AaHux 3fificHioBanach y Bia-
NnoBigHOCTI 3 NpaBunamMmu psaoBOI | anbTepHaTUBHOI Bapi-
auinHoi ctatuctukm [15-18]. [na BuGipok ouiHioBanach
BiQMNOBIAHICTE eMMipUYHMX PO3NOAINiB HOpManbHOMY 3a-
KOHy (posnoaineHHs ayca) 3a kputepigamm Konmoropo-
Ba-CwmipHoBa, Wanipo-Yinka ta Jlinniedopca. Ockinbku
po3noain aocnigxkyBaHux BUBIPOK Bigpi3HABCA Big HOp-
ManbHoro, Ans o6pobkn AaHuX BMKOPUCTOBYBanu Hena-
pamMeTpuyHi KpuTepil: BigMiHHOCTI MiXk gBoma Bubipkamu
ouiHIOBanNn 3a kputepieM MaHHa-YiTHi, KopensuinHi
3B’'A3kM — 3a KoedilieHToM kopensuii CnipmeHa.

Pesynbtatn obpobnsnm 3a OOMOMOrow nepcoHarnb-
HOro KOMM'IOTepa i3 3aCTOCYBaHHSIM KOMM'IOTEPHUX NPO-
rpam Statistika-8, Microsoft Office Excel 2003.

Pe3ynbTtaTtn Ta ix 06roBopeHHs

Bigomo, WO CnvHHI 3ano3n BUCOKO YyTnuBi A0 Al Hep-
BOBMX Ta rymoparnbHux cpaktopis [4, 14]. Po3sutok natono-
riYHMX 3MiH B POTOBIN MOPOXHMHI 3aBXAN CYyMPOBOMKYETHCA
peakuieto pisHUX NaHOK ii 3aX1CTy: NOSBM B NOPOXKHUHI poTa
ocepenKiB XPOHIYHOI iHAEKLT, 3HKEHHS PeakTUBHOCTI Op-
raHiamy, MikpobHoi ceHcmbinisauii Towo [4, 13, 14].

LInTokiHM € perynaTopHumMun nentugamu, Wo npuima-
I0Tb y4acTb y hOpMyBaHHi Ta perynsuii 3axXMcHUX cun
opraHniamy. Tak, iHTepnerkiH 13 (IL-1B) 3anyckae peakuii
3ananbHoOro Kackagy, CTUMYIIOE CUMHTE3 Komaredy, Bigi-
rpae BaXnuBy porb Y PO3BUTKY MICLEBOro 3ananbHOro
npouecy, npunmae yyactb y hOpMyBaHHi KiCTKOBOI TKa-
HUHM Ta € MefiaTopoM B3aemogii MiXX iIMyHHOK 1 HEpPBO-
BOKO cuctemamm. IHTepdepoH rama (IPH-y) 6epe npsamy
yyactb Yy (QOpPMYyBaHHI M PO3BUTKY KIITUHHOI BignOBIAi
(Thl) iMyHHOI cucTtemu Ta 34IACHIOE PerynaTtopHi yHKUii
npu po3BUTKY rymopanbHoi Bignosigi (Th2). 3HWXeHHs
34aTHOCTI KNITUH npoaykysaTu IFN-y nepelukomxae eni-
MiHauii 30ygHWKIB, LLO MOXe MpU3BOAMTU OO PO3BUTKY
XPOHiYHOT iHdekuii. IHTepnerikiH 10 (IL-10) mae npoTtusa-
nanbHU N iIMyHOCYNPECMBHUIA edEeKT Ta BUKNNKAE «ne-
pekntoYeHHs» iMyHHOI Bignosigi 3 Thl- Ha Th2-kniTuHw.
[o Toro X, BiH MOXe MpurHiyyBaTy NPOTUMIKPOOHY Biano-
Bib Ha MOYATKOBMX CTafifAX 3amnaneHHs, NpoTe 3axuae
opraHiam Bif rinep3ananeHHsl 1 YLWKOMKEHHS TKaHuH [5].
Came Tomy nornnbrneHe BMBYEHHSI POri UUTOKIHIB B Mpo-
uecax XuttesabesneyeHHs1 LWiNbHUX TKaHWH 3y6iB CTBO-
ptoe nepefymMoBU ANsi KOPEKTHOrO BTPYYaHHS, K 3 MiKy-
BarnbHO, TakK i 3 NPOMINAKTUYHOIO METOH0.

JocnigkeHHs UMTOKIHOBOrO Mpodinto y nauieHTiB
[BOX OCHOBHMX Fpyn OO MO4YaTKy NiKyBaHHA BCTAHOBWIIO
[OCTOBIPHI BiAMIHM NOKa3HMWKIB, NMOPIBHSAHO 3 MOKa3HUKa-
MW YMOBHO 30pOBMX NauieHTiB (Tabn. 1).

Tabnuus 1

L{umockiHosuli npogink y o6cmexeHux nauieHmig 00 sikysaHHs1, (M+m)

PiBeHb LUMTOKIHIB, - Mpynu naujexTis -
(nr/mn) MauieHTn 3 nepenomamm MpakTnyHo 340pOoBI PedepeHc-nokasHuku
, (n= naujieHTu, (n= nabopaTopii
HLL, (n=80) i (n=20) 6
IL-18 9,47+0,86* 1,72+0,58 0-11,2
cupoBaTtka IL-10 4,69+0,48* 5,41+0,13 0-31
IFN-y 10,61+0,75 12,76+1,89 0-10
IL-1B 7,96+0,76* 2,33+0,59 0-3,5
cnuHa IL-10 3,60+0,39* 1,42+0,19 0-5
IFN-y 9,06+0,7* 6,26+1,21 0-4

lMpumimka: * — pisHuyss docmosipHa Mix nokasHukamu nauieHmie 3 nepenomamu HLL i npakmuyHo 30oposux ocib

(p<0,05).

3rigHO OoTpumaHuX pesynbTaTiB, piBeHb npo3anarb-
HOro LMTOKiHY IL-1B, ik B cMpoBaTLi KPOBI, TaK i B CIUHI
nauieHTiB 3 nepenomMamMm HUXHbLOI Lwenenu, by A4OCTOBI-
pHO (p<0,05) Buwie, B cepeaHbomy, B 3,41-5,05 pasis,
NOPIBHSIHO 3 NMOKa3HUKaMW NpakTUYHO 300poBumx ocib. Ta-
ke nigsuwieHHs IL-1B Bkasye Ha po3BMTOK MiCLEBOro 3a-
nanbHOro Mpouecy, MOXNMBO, 3a paxyHOK Aii cTpecy Ta
HasiBHOCTi 3MiH MPOHWKHOCTI CTIHOK Kaninspi..

BcTaHoBneHo, Wo y XBopux 3 neperioMamu piBeHb
IL-10 B cupoBaTui KpoBi OyB, B CepedHbOMY, HWKYE B
1,15 pasiB (p<0,05), Togi SIK B CNUHI — HaBnaku, BuLle, B
cepegHbomy, B 2,53 pasu (p<0,05), NOpiBHAHO 3 NoKas-
HMKaMW KOHTPOMbHOI rpynu. Ha Hawy aymky, ue
MoB’sA3aHO 3 NOYaTKOM PO3BUTKY 3ananbHOro npouecy Ha
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MicLeBoMy piBHi. Takum YnHOM, 3a 3MiHOW piBHA IL-10 B
OionoriyHMx piguHax MauieHTiB MOXMIMBO MPOrHO3yBaTh
nepebir xeopoodu.

BusHaveHo, Wwo y nauieHTiB 3 nepenomamu HLU, pi-
BeHb IFN-y B cupoBaTLi KpoBi 4OCTOBIPHO He BiApi3HABCS
BiZl MOKa3HWKIB NPaKTUYHO 340POBUX OCIO, TOAi SIK B CrUHI
ocib 3 nepenomamu BigmiYanocs JOCTOBIpHE NiABULLIEH-
HS LUbOro UUTOKIHY, B cepeaHboMy, B 1,45 pasis (p<0,05).
Take 36inbLlueHHs piBHa IFN-y, 3 HaWwoi ToYkn 30py, BKa-
3y€ Ha akTMBaLUito MiCLEeBNX MeXaHi3MiB 3axuCTy.

Kopensauiinuin aHani3a LMTOKIHOBOro Npodinto y cupo-
BaTLi KpOBi Ta cnuHi nauieHTiB 3 nepenomamu HLL 3ane-
XKHO Bif Yacy iX HagXoOKeHHs1 40 cTauioHapy BUSIBUB CU-
NbHY NPSIMO NPOMNOPUIHY 3anexHiCTb Mixx 4060 Hagxo-
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[PKEHHSA MauieHTy OO0 cTauioHapy Ta piBHAMUW OOChigxe-
HMX LMTOKIHIB Mepen MnoyaTkoM MikyBaHHsS (koedilieHT
kopensuii CnipmeHa cknas Big 0,9 go 0,96) (puc. 1).

m/ver

3-4 no6a 5-7 noda

HaaxoAIeHHs 10 cTamionapy

[F+~-wIap = L1110 —+— I®Hy]

Puc. 1. KopenayitHul aHani3 4umokiH08020 npoiro
nauieHmie 3 nepenomamu HLL|
3arnexHo 8id yacy ix Ha0xo0xeHHs1 00 cmauioHapy.
3’sicoBaHo, WO Y nauieHTiB, Ha 3-4 goby nicns Tpas-
mMu, piBeHb IJ1-1B nigBuwysaecsa, B 3,7-4,25 pasis
(p<0,01), J1-10 — B 3,0-3,25 pasis (p<0,01) Ta I®H-y — B
2,7-2,9 pasie (p<0,01), NOpiBHSAHO 3 MOKa3HWKaMmn y nep-
wi gBi fobwu nicns TpaBmu. Ha 5-7 geHb nicns TpaBmu,

piBeHb LMTOKIHIB migBuwyBaBca we Ginbwe: J1-1 — B
6,3-6,9 pasis (p<0,01) , IJ1-10 — B 7,8-8,2 pasis (p<0,01),
I®H-y — B 4,7-5,2 pasiB (p<0,01). 3a3HayeHe BKa3ye Ha
aKTUBHY iMyHHY BiAnoBiab.

HacTtynHa naHka gocnimkeHb Gyna npucesiieHa BU-
3HaYeHHI0 PiBHS UMTOKIHIB nicnsa Tepanii (3 3acTtocyBaH-
HsiM Ta 6e3 3acTocyBaHHSl aHTUGaKTepianbHUX npenapa-
TiB B KOMNNEKCi NPOBEAEHOro NiKyBaHHS).

BcTtaHoBneHo, Wo y xBopux, ski npunmanu aHTubio-
TUKM, piBEHb UMTOKIHIB ByB AoCTOBIpHO (P<0,01) HXXYMM,
NOPIBHAHO 3 NauieHTaMu, SKi B CXeMi JlikyBaHHS He OTpu-
MyBanu aHTubakTepianbHy Tepanito. Tak, piBeHb IJ1-1B
OyB, B cepedHboMY, HxYe B 4,4-5,6 pasiB, piBeHb I1-10
— B 3,0-3,5 pasig, a I®PH-y — B 6,7-9,7 pasiB. TobTO, y
oci0, siKi oTpuMyBanu B KOMMeKci Tepanii NPOTUMIKPOGHI
npenapatu, BiAbyBanocb NpPUrHideHHst NpoaykLii sk npo-
3ananbHuX, Tak i npoTm3ananbHUX LMTOKIHIB. OTprMaHi
OaHi cBigyaTb Npo po3BMTOK AncHanaHcy B iMYHHIN cuc-
Temu nauieHTis (Tabn. 2).

Tabnuus 2
LumockiHosuli npogbink y obcmexeHux nauieHmig ricrns nikysaHHs, (M+m)
PiBeHb uuTokiHiB, (nr/mn)
KniHiyHi rpynn 11-18 1J1-10 IPH-y

XBOpUX . y cupoBaTLi . y cupoBaTLi . . .
Y CIvHi KpOBI Yy CIUWHI KPOBI Y CInuvHi y cupoBaTLi KpoBi

| (n=50) 3,47+0,13* 3,89+0,13* 2,92+0,08* 3,33+0,08* 3,61+0,09* 4,16+0,1*

Il (n=30) 0,61+0,03* 0,88+0,03* 0,82+0,03* 1,09+0,03* 0,37+0,04* 0,62+0,05*

lMpumimka: * — pisHUYss 6ocmosipHa Mix nokasHukamu gpynu, (p<0,01).

Takum 4vHOM BiAOYBa€ETbCA Pi3Ke 3HWKEHHS iMYHO-
pPeaKkTMBHOCTI XBOpMX, siki MpUiiManu NpoTUMIKpoOHi npe-
napatn. OTpumaHi gaHi NiaTBepaXKyt0Tb BUCHOBKU HayKo-
BUiB NpO Te, WO aHTubakTepianbHi npenapatn € noTyx-
HMMKM iMyHoZenpecaHTamu [9-11].

Y nauieHTiB, siki He MpuUAManu aHTUMIKPOOHi 3acobu,
piBEHb LMTOKIHIB 3HWXYBaBCS MOPIBHAHO 3 MOKasHWKamMu
[0 nikyBaHHSA, ane Ginbll MOBINbHO, HiX Yy XBOPWX, LLO
oTpumyBanu aHTubakTepianeHi npenapatn. Tak, B cepe-
OHboMmy, piBeHb IJ1-1B 6yB HMx4e B 2,2-2,4 pa3u (p<0,05),
piseHb IJ1-10 -— B 1,2-1,4 pasu (p<0,05), piBeHb |OPH-y — B
2,5-2,6 pa3n (p<0,05) y nopiBHAHHI 3 BMXiOHUMW NOKa3-
Hukamu (puc. 2).

/v

L IOH-y
'E L1-10

Moxasnukn

KOHTPOII0

D UI-1p & 1J1-10 ™ 1P H-y

LI-1p

Buxiani
noKazHUKH

I rpyna

11 rpyna

Puc. 2. LJumokiHosuti npogine y nayieHmis 3 neperomamu
HUXHBOI wenernu 0o ma ricrisi niKy8aHHs1.

Cnig 3a3HaunTW, WO Yy OCI6 L€l rpynu, NOpIiBHSHO 3 Bif-
MOBIAHNUMM MOKa3HWKaAMM XBOPUX, SIKi OTPMMYBanNn npoTuMmi-
KpOoGHi NpenapaTtu, piBeHb LMTOKIHIB ByB AOCTOBIPHO BULLMM
(p<0,05). Le cBiguMTb Npo 3axucT Big PO3BUTKY ayTOIMyH-
HWX MPOLIECIB Ta BKa3ye Ha noganbLluvin CNpUSTIBUA Npo-
rHo3 nepebir xsopobw. [poTe, NOKa3HWKM LMTOKIHOBOTO
npodinto | KMiHIYHOI rpynn He [OCArany NokasHUKIB KOHTPO-
NbHOI rpynn (NPaKTUYHO 300POBI 0COON).

Y3aranbHoowun oTpMMaHi pesynbTati 3a3Hayunmo, LWo
Yy XBOpMX, SIKi B KOMMNNEKCI Tepanii oTpumyBanu npoTUMIK-
poGHi nMpenapaTu, piBeHb BCiX OOCMIMKEHMX LIMTOKIHIB
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6yB 0OCTOBIpPHO HWX4Ye (p<0,01), NopiBHSHO 3 NavieHTa-
MU, WO He OTpuMyBanu aHTubioTuku. Lle cBigumTb npo
NPUrHIYEHHS NPOTUMIKPOGHMMMK 3acobamu iMYHITETY, WO
B CBO 4Yepry, Mmoxe oOymoBrnioBaTu gogartkoBe ocnab-
NEHHSI 3aXVMCHUX CUN OpraHiamy. TOGTO, 3HWKEHHS iMy-
HOPEeaKTVBHOCTI MakpoopraHiamy Moxe oBymMOBUTW He-
edekTvBHY 60OpoTLOY 3 naToreHamu, CTBOPUTM YMOBWU
ans popMyBaHHA HeJOCTaTHOCTI MOKaMNbHUX | CUCTEMHUX
MeXaHi3MiB edeKTMBHOro 3axucTy, WO B CBOK 4epry,
MOXe CTaTWl OJHIEI0 3 NMPUYUH PO3BUTKY CUHOPOMY BTO-
PUHHOT iIMyHHOT HEAOCTaTHOCTI.

BuCHOBKM

1. Tlpu pocnimkeHHi LMTOKIHOBOrO Npodinto BCiX nayj-
€HTIB 3 NepenomMamMm HWKHbOI Leneny 4o nodatky mikyBaH-
Hs1 BCTAHOBIEHO, LLIO piBEHb Npo3ananbHOro LUMTokiHy IL-13
OyB BuLLE, B cepeaHbomy, B 3,41-5,05 pasiB (p<0,05), nopi-
BHSIHO 3 NMOKa3HMKaMK NPaKTUYHO 300POBUX OCI6.

2. PiBeHb IL-10 y cupoBartLi kpoBi byB, B cepeaHbo-
My, Hx4e B 1,15 pasis (p<0,05), Todi siKk B CMMHI — Ha-
BMaku, BuLle, B cepeaHbomy, B 2,53 pasu (p<0,05), nopi-
BHSHO 3 MOKa3HUKaMW KOHTPOMbHOI Fpynu.

3. PiBeHb IFN-y y cupoBatui KpoBi OOCTOBIPHO He
BiOpi3HABCA BiO MOKAa3HMKIB MPaKTUYHO 340POBMX OCIO,
ToAj SIK B CNWHI oci6 3 nepenomamu Oyno BigmiyeHo fo-
CTOBipHE MiABULLEHHS LbOro LIMTOKIHY, B CEpeaHbOMY, B
1,45 pasis (p<0,05).

4. KopensujHuiA aHani3 UMTOKIHOBOrO nNpodpinto nepeq,
noYaTkoM nNiKyBaHHA BUSIBUB CUIIbHY NPAMO MPOMOPLINHY
3anexHiCTb M 000K HaoXOMKEHHS MauieHTy A0 crauio-
Hapy Ta PIBHAMM LMTOKIHIB Y CMpOBaTLi KPOBI Ta CrnuHi (KO-
ediuieHT kopensuii CnipmeHa cknae Big 0,9 oo 0,96).

5. BcTaHoBneHo, o y XBOPUX, SKi MpuUManu aHTu-
GioTukK, piBeHb LMTOKIHIB 6yB AocToBipHO (p<0,01) HUX-
YMM, MOPIBHAHO 3 NauieHTamu, SKi B CXeMi NikyBaHHSA He
OoTpuMMyBanu aHTnbakTepiansHy Tepanito.




6. PesynbTatv gocnigxeHb cBigyaTb Npo Te, WO aH-
TnbakTepianbHi NpenapaTn NPUrHiYylOTb CMHTE3 Npo- Ta
npoTmnsananbHUX UMTOKIHIB.

nepCHEKTVIBM nopasibWnX AOC/IAKEHDb

BuBYyeHHs peakuin iMyHHOI cUCTEMW € OOHUM 3 Ha-
NPsSIMKIB y XipyprivHin ctomatonorii, Wwo cnpusie po3poobui
Ta BMNPOBAKEHHIO B KIiHIYHY MNPaKTUKy HOBUX OinbLu
epekTMBHNX MeToAiB [AiarHOCTUKM Ta NPOrHO3yBaHHS
paHHiX NPOSBIB 3ananbHMUX 3aXBOPIOBaHb.
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Mandibular fractures are very common among the maxiflofacial injuries and occur in 65-90 % cases. The aim of this re-
search is to determine cytokine profiles of young patients with mandibular fractures to introduce more effective medica-
tion for maxillofacial injures into clinical practice. Object and methods of research. 80 patients aged 18-35 years with
mandibular fractures with no evidence of concomitant somatic diseases were examined. Patients were divided into two
groups: group 1 (50 patients) not treated with antibiotics and group 11 (30 patients) treated with antimicrobials. Immu-
nological studlies included determination of serum and salivary IL-1B, IL-10 and IFN-y levels in patients at admission to
hospital and 1 month after discharge. Results. It was determined that levels of proinflammatory cytokine IL-1B in the
patients with mandibular fractures (both in serum and in saliva) were 3.41-5.05 times higher (p<0,05) compared with
those of healthy controls. IL-10 levels were 1.15 times lower (p<0.05) in serum, 2.53 times higher (p<0.05) in saliva
compared with control group levels. Serum IFN-y levels in patients with mandibular fractures demonstrated no signifi-
cant difference from the similar parameters of healthy individuals, whereas salivary levels of this cytokine in the patients
with fractures were 1.45 times higher (p<0.05 ). Correlation analysis of cytokine profile before treatment revealed a
strong directly proportional relationship between the hospitalisation time and cytokine profile parameters that were ex-
amined (correlation coefficient ranged from 0.90 to 0.96). It has been established that one month after the treatment
cytokine levels of the control group patients were significantly (p<0.01) lower compared with those of the patients from
the main group. These results show that antibiotics inhibit proinflammatory and anti-inflammatory cytokines synthesis.

Key words: mandibular fractures, cytokines, immunity, antibiotics.

Introduction

Mandibular fractures are the most common among
maxillofacial traumatic injuries (65-90 %) [2, 3, 10]. The
incidence of post-operative complications is quite high
and varies from 11 to 37 % despite constant improve-
ment of complex treatment, development of research
techniques and increasing number of drugs [4, 8].

The immune status of a patient with mandibular frac-
tures and its post-operative infection were studied by
numerous researchers, since the body nonspecific resis-
tance state and the patient's immunity are important for
effectiveness of the treatment [1].

It is well known that in spite of the basic patient's
general condition and immune reactivity level, the injury
itself causes unfavorable effect on activity of the most of
regulatory systems of the body which manifests in com-
plex disorders and induces inhibition of cellular and hu-
moral immunity [1, 7, 11].

The imbalance of local and system immune reactivity
is manifested first of all in changing cytokine profile [7,
11]. These changes range depending on the extent of
tissue damage and reflect the processes of local inflam-
mation and activation of immune protection mechanisms,
and changes in saliva and in blood do not always coin-
cide with each other [5].

Current routine medication treatment of patients with
mandibular fractures is a drug complex which includes
preventive antibiotics regardless of age of the patient,
presence of systemic diseases, interval between the
moment of fracture and start of treatment, etc. However,
recent publications give evidence of potent immune sup-
pressive properties of antibiotics [9, 12]. That is, against
the imbalanced immune reactivity, they suppress addi-
tionally the immune system. This intentional weakening

of the body's defense, in turn, can cause infection of the
fracture fissure with oral cavity pathogenic and opportun-
istic microorganisms resulting in the further development
of inflammatory complications [6].

According to the literature, cytokines concentration
level provides information on functional activity of differ-
ent immunocompetent cells types, development and se-
verity of inflammatory process, its switching to a level of
the system and allows to predict the course of the dis-
ease [1, 5, 7, 11].

The aim of this research is to determine cytokine pro-
files in the young patients with mandibular fractures to
introduce more effective medication for maxillofacial in-
jures into clinical practice.

Object and methods of research

80 patients aged 18-35 years with mandibular frac-
tures with no evidence of concomitant somatic diseases
were examined. Patients were divided into two groups:
group | (50 patients) not treated with antibiotics and
group Il (30 patients) treated with antimicrobials. Control
group consisted of 20 healthy individuals with no chronic
diseases in history and not treated with any drug therapy
one month prior to the research.

Immunological studies included determination of se-
rum and salivary IL-1, IL-10 and IFN-y levels in patients
at admission to hospital and 1 month after discharge.

Statistical analysis of data was carried out according
to the rules of ordinary and alternative variation statistics.

Results and discussion

It is known that salivary glands are highly sensitive to
neural and humoral factors. Development of pathological
changes in oral cavity are always accompanied by a re-
sponse of various parts of its defense: emergence of oral

“ To cite this English version: Ruzin G., Chyryk O., Kalinichenko S. Cytokine profile in young patients with mandibular fractures not
treated with antibiotic therapy / / Problemy ekologii ta medytsyny. - 2013. - Vol 17, N9 5-6. - P. 60 -62.
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foci of chronic infection, decreased reactivity, microbial
sensitization, etc. [1, 5, 6].

Cytokines are regulatory peptides that are involved in
formation and regulation of the body's defenses. Thus,
interleukin 1B (IL-1B) launches an inflammatory response
cascade, stimulates collagen synthesis, plays an impor-
tant role in local inflammatory process, is involved in the
formation of osseous tissue and mediates interactions of
immune and nervous systems. Interferon gamma (IFN-y)
is involved directly in the formation and development of
cellular immune response (Thl) and performs regulatory
functions in development of humoral response (Th2). De-

creased cellular ability to produce IFN-y prevents elimina-
tion of pathogens which can lead to chronic infection.
Interleukin 10 (IL-10) has anti-inflammatory and immuno-
suppressive effects and causes Thl- to Th2-cellular
"shift" in immune response. In addition, it can inhibit an-
timicrobial response at early stages of inflammation, but it
protects the body from hyperinflammation and tissue
damage [11].

Study of cytokine profile in patients of two main
groups before treatment allowed to determine values of
significant differences compared with those in relatively
healthy patients (Table 1).

Table 1

Cytokine profile in patients of two main groups before treatment (M+m)

Group of patients
Cytokine level (pg/ml) PatlEfzrrg(s:tt/j\/rléhS rz:]al%cg)l)bular Relatlvely(rr:iglg)]y patients | g ference laboratory index
c IL-1B 9,47+0,86* 1,72+0,58 0-11,2
% IL-10 4,69+0,48* 5,41+0,13 0-31
i IFN-y 10,61+0,75 12,76+1,89 0-10
© IL-18 7,96+0,76* 2,33+0,59 0-3,5
“—ZU IL-10 3,60+0,39* 1,42+0,19 0-5
@ IFN-y 9,06+0,70* 6,26+1,21 0-4

Note: * — significant difference between the indicators of patients with mandibular fractures and healthy individuals

(p<0,05).

According to the results, levels of proinflammatory cy-
tokine IL-1B, both in serum and saliva of the patients with
mandibular fractures were significantly (p<0.05) higher
(3.41-5.05 times the average) compared with those of
healthy individuals. These elevated IL-1f3 levels indicate
the development of local inflammatory process, possibly
by action of stress and modification of permeability of
capillary walls in the area of fracture.

It was established that in patients with fractures serum
IL-10 level was on average 1.15 times lower (p<0.05),
whereas in saliva — vice versa, higher, on average, 2.53
times (p<0.05) compared with those in the control group. In
our opinion, this is an evidence of the beginning of the local
inflammatory process. Thus, changed IL-10 level in biologi-
cal fluids of the patients may predict disease.

It was determined that IFN-y serum levels in the pa-
tients with mandibular fractures did not differ significantly
from those of healthy individuals, whereas a significant
(on average, 1.45 times) increase of this cytokine salivary
level, (p<0.05), was observed in the patients with frac-
tures compared to the controls. This elevation of IFN-y
values, in our view, indicates the activation of local pro-
tection mechanisms.

Correlation analysis of cytokine profile in serum and
saliva of the patients with mandibular fractures, depend-
ing on the time of their admission to hospital showed a
strong proportional correlation between the day of hospi-
talisation and their cytokine levels before treatment
(Spearman correlation coefficient ranged from 0.90 to
0.96) (Fig. 1).

It was found that patients at day 3-4 after injury de-
velop 3.70-4.25-fold increase in IL-1B levels (p<0.01),
3.00-3.25 times increase in IL-10 (p<0.01) and 2.7-2.9

times increase in IFN-y levels (p<0.01) compared with
those identified in the first two days after injury. 5-7 days
after injury, cytokine levels increased even more: 6.3-6.9-
fold IL-1B level increase (p<0.01), 7.8-8.2 times in IL-10
(p<0.01), and 4.7-5.2 in IFN-y values (p<0.01). The
above mentioned indicates an active immune response.
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Fig. 1. Correlation analysis of cytokine profile in patients with
mandibular fractures, depending on the time of their admission
to hospital.

Next research link was to determine the level of cyto-
kines after treatment (with and with no antimicrobials in
the treatment combination).

It was found that the levels of cytokines in the patients
treated with antibiotics were significantly (p<0.01) lower
compared with those in the patients with no antibiotic
therapy in the treatment scheme. Thus, IL-1B levels
were, on average, 4.4-5.6 times lower, IL-10 values —
3.0-3.5 times, and IFN-y — 6.7-9.7 times lower. It shows
the inhibition in production of proinflammatory as well as
anti-inflammatory cytokines in those treated with antim-
icrobials. These figures suggest the development of an
imbalance in immune system of the patients (Table 2).

Table 2
Cytokine profile in patients studied after treatment (M+m)

The clinical Cytokine level (pg/ml)
group of IL-18 IL-10 IFN-y
patients saliva serum saliva serum saliva serum
I (n=11) 3,03+0,11* 3,5+0,12* 2,82+0,11* 3,27+0,13* 3,32+0,10* 3,83+0,10*
Il (n=6) 0,63+0,11* 0,89+0,10* 0,87+0,09* 1,18+0,12* 0,27+0,06* 0,52+0,07*

Note: * — significant difference between the indicators of groups (p<0,01).
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Thus, there is a sharp decline in immune reactivity of
the patients treated with antimicrobials. These data con-
firm the research findings concerning potent immunosup-
pressive effect of antibiotics [9, 12].

In the patients not treated with antimicrobials cytokine
levels decreased comparatively with the values before
treatment, but more slowly than in the patients treated
with antibiotics. Thus, on average, IL-1f levels were 2.2-
2.4 times lower (p<0.05), IL-10 — 1.2-1.4 times (p<0.05),
IFN-y levels— 2.5-2.6 times lower (p<0.05) compared with
the baseline data (Fig. 2).

pgimi
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Fig. 2. Cytokine profile in patients with mandibular fractures
before and after treatment.

The levels of cytokines in the patients of this group
were significantly higher (p<0.05) as to those treated with
antimicrobial drugs. This is an evidence of protection
against the development of autoimmune processes and
suggests the further favorable prognosis of the disease.
However, the cytokine profile values obtained in the pa-
tients of clinical group | did not reach the figures of the
controls (practically healthy individuals).

Summarizing the results, we note that the patients re-
ceived antimicrobials in combination therapy demon-
strated significantly lower levels of all investigated cyto-
kines (p<0.01) compared to the patients not treated with
antibiotics. It indicates inhibition of immunity by antim-
icrobials, which in turn, may additionally weaken de-
fenses. That is, the reduction in macroorganism immune
reactivity may make inefficient fighting against patho-
gens, create the conditions for failure of local and sys-
temic mechanisms of effective protection, which in turn
may be one of the causes of secondary immune defi-
ciency syndrome.

Igroup

11 group

Conclusions

1. Study of cytokine profile in all patients with man-
dibular fractures before treatment found that levels of
proinflammatory cytokine IL-13 were, on average, 3.41-
5.05 times higher (p<0.05) compared with those of
healthy controls.

2. IL-10 levels were in serum, on average, 1.15 times
lower (p<0.05), whereas in saliva — vice versa, on aver-
age, 2.53 times higher (p<0.05) compared with those
data of the control group.

3. IFN-y levels in serum did not differ significantly
from those of healthy individuals, whereas in saliva of the
patients with fractures a significant (1.45 times) increase
of this cytokine values, on average, (p<0.05) was ob-
served.

4. Correlation analysis of cytokine profile before
treatment showed a strong direct proportional relation-
ship between the day of hospitalisation and cytokine lev-
els in serum and saliva (Spearman correlation coefficient
ranged from 0.90 to 0.96).

5. Levels of cytokines were significantly (p<0.01)
lower in the patients treated with antibiotics versus the
patients treated with no antibiotics.
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6. The results of studies indicate that antibiotics inhibit
the synthesis of pro- and anti-inflammatory cytokines.
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HEOGAGMK €KOAOTii Ta MCECAHIIHHH

EKOJIOI'HHI ACMNEKTH

© MNenvbo .M., bnaras A.B.
YK 613.615.9:632.952:635.1./.7

OBIrPYHTYBAHHA MAKCUMAJIbHO ONYCTUMUX PIBHIB
®JIYOMIKONIAY B OBOYEBUX KYJ1IbTYPAX, BUPOLLLEHUX
3 3ACTOCYBAHHSIM ®YHIrIumay IHOIHITO SC 61,9, K.C.”

[lesbo IM., brarasi A.B.
IHCTUTYT ririeHn Ta ekonorii HauioHansHoro meaguyHoro yHiBepcuteTy iMeHi O.0.Boromonbus, M.Kuis.

Llesib nccneqoBanms. MMrineHnYeckas OLEHKa ANMHaMUKu OCTaTOYHUX KO/MYECTB rPpornamMoKapo rvgpoxnopuaa 1 @riyonm-
Ko/mpaa B OBOLYHBIX KyJIbTYPax, BbIPALUEHHbIX C NPUMEHEHNEM @yHrmumga NHguHnTo SC 61,9, K.c. O60CHOBaHNe MaK-
CUMATTBHO [OIMYCTUMUX YPOBHEN QJIIYONUKOINAE B OFypLax, TOMatax U TOMaTHOM COKe. MeTogsl nccieqoBamnns. Haryp-
HBI SKCIIEPUMEHT 10 UIYHEHUIO AUHAMUKN COLEDKAHMS OCTATOYHUX KOSIMHYECTB IIPONamMoKap6 rugpoxiopuaa u @ryo-
MKO/IMAE B OrypLax U TOMAaTax, XUMUKO-GHA/MTUHECKME METOAbI ONPEAENEHNS OCTATOYHBIX KOSIMYECTB MECTULMAOB,
MaTeMaTUYECKUE METOLbI. Pe3y/ibTaTsl. YCTaHOB/EHO, YTO MPUMEHEHUE @yHIunaa WH@urnTo SC 61,9, K.C. ([evcT-
BYHOLNE BELYECTBA - IPONamMoKapb rvapoxsiopua M QJiyoruKkomg) rpyv BeipalynBaHun OBOLYHBEIX Ky/IbTyp (OrypLos v
TOMATOB) HE NMPUBOAUT K 38IPS3HEHUIO AEVCTBYIOLNMU BELECTBAMM CE/IbCKOXO3SHCTBEHHOIO ChblPbS BbILLE TMIMMEHNYE-
CKUX HOPpMATUBOB 1 HE YXYALUAET OpraHo/IerTUYECKUX CBOUCTB MPOAYKTOB ypoxas. 1o rnapamerpam OCTPoy TOKCHYHO-
CTV TIpy Pa3/IMYHBIX [TYTIX [TOCTYI/IEHNS B OPraHu3M Ye/10Beka QyHruumg MH@urmuto SC 61,9, K.C. M ero JevdcTsyroume
BELYECTBA POramMoKapb rvgpoxsiopua v Quiyormko/mg OTHOCATCA K riectvymgam 1l kiacca ornacHocTv — yMEPEHHO
Or1acHbIE (TIMMUTUDYIOLUMY KDUTEPUI — UHIE/ISILIMOHHES TOKCUYHOCTE). MIcCieayembie BELecTBa He 06/1a4atT CeHCUbu-
JMBUpYoYmMM gevictemnem. OTAE/IEHHBIE 3PPEKTbI AEUCTBUS (KAHLEDOrEHHOE [EUCTBUE, MyTareHHas: akTUBHOCTb, M-
BPUOTOKCYECKOE M TEPATOrEHHOE AEYICTBUE, B/USHUE Ha PENPOLYKTUBHYIO QDYHKLMIO) HE SB/ISIOTCS JIMMUTHDYIOLLMM
KDUTEDUEM TPH OLIEHKE OMacHOCTH QJIYOIMKOIMAE M OBOCHOBAHUN [OIMYCTUMON CYTOYHOU [03bI 4/18 HYE/TOBEKA. Loryc-
TUMAas] CYTOYHAs [03a Q@JIyormKomga 471 HenoBeka — 0,07 MI/Kr, rpornamMokapo rmgpoxaopuga — 0,02 mr/kr. @yonu-
KOJIg 10 KPUTEPUIO «CTAOU/IbHOCTL B 104YBE» OTHOCUTCS K nectuymgam 111 K1acca onacHocTy (YMEDEHHO OracHbiv).
BesmynHa OpreHTUPOBOYHO AOrycTuMor KoHueHTpauym (O4K) B royse — 0,01 mMr/kr. BbiBogbl. OBOCHOBaHbI MAaKCH-
MaJIbHO A0rycTumMbie yposHu (MAY) @riyorikonnga B orypuax n tomarax Ha yposHe 0,04 Mr/Kr (rpesest Ko/m4ecTBenH-
Horo orpegeneruns (TIKO) MeToAoM ra3oxuiKoCcTHOU xpomatorpagmm (IPKX) — 0,02 Mi/Kr); B TOMaTHOM Coke (MpoayKT
AETCKOro nuranms) — «He goryckaercsa» (IlKO merogom KX — 0,03 Mr/Kr). Pa3pabotaHbl rvrueHNYeckme perriaMeHTb!
6E30M1acHOro NPUMEHERUs QyHMumaa MH@uHUTO SC 61,9, K.C. COKM OXMAaHNS 40 co0pa ypoxas orypyoB — 10 gHed,
TOMaToB — 14 AHe/.

Kntouesble cnosa: pyHrmumna, pnyonukonua, TOKCUYHOCTb, OoTAanéHHble adpekTbl 4eNCTBUSA, OCTAaTOYHbIE KONUYecTBa,
rmrmneHn4yeckme HopmMmaTumBbl.

CyyacHe arponpomMucrioBe BMPOBHMLTBO MoTpebye BMHHI ByTn GesnevyHnMun Ana niogen i HaBKOMULIHLOTO
KOMMIEKCHOrO 3axMCTy CinbCbKOroCnogapChkMX POCIWH, cepegosuia [1-5].
AKMIA nepepbavae BMKOPUCTaHHSA pyHriumais B cuctemi Y UbOMy acnekTi HamMuM NpPOBEAEHO CaHiTapHo-
ximiyHoro 3axmcty pocnuH [1,3]. 3a gaHumu [2,3,4] npu ririeHiyHe gocnimkeHHsa npenapaty IHdiHiTo SC 61,9, k.C.
BMPOLLYBaHHi OBOYEBWUX KynbTyp 3a PiBHWMX YMOB, ane BMpobHuuTBa ipmn banep Kpon CaeHnc MmM6X, Himeu-
0e3 3acTocyBaHHA (OYHriUMAIB, MOXMMBI BTPATU ypoxato YunHa.
cknagatTb 45-80%. Oitounmm pedosmHamu npenapaty IHgiHiTO SC 61,9,
3 ormagy Ha Te, WO BiNbLUICTb OBOYIB BXUBAKOTb CBi- K.C. € nponamokapb rigpoxnopug (62,5 r/n) i donyonikonig
XuUMK, a Takox Oepyym g0 yBaru ocobnvBOCTI 3acTocy- (6,25 r/n).

BaHHS 3acO06iB XiMiYHOro 3axMCTy POCNUH, OyHriumMaun no-

* UntyBaHHa ripm arecrayii kagpis: lesbo LM., bnaras A.B. O6rpyHTYBaHHS MAKCUMA/IBHO LOMYCTUMUX DIBHIB GDJTyorikomgy B
OBOYEBUX KYJIbTYPaX, BUPOLYERUX 3 3aCTOCYBaHHAM QyHriumgy iH@iHiTo SC 61,9, K.c. // [lpobnemu exosorii i meguuymHn. — 2013. — T.
17, N9 5-6. — C. 63 —66.
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Mponamokap6 rigpoxnopug AOCTaTHbO BUMBYEHUNA Y
TOKCMKOMOriYHOMY Ta ririeHiYHOMy acnektax. 3a napame-
TpaMy roCTPOi TOKCUYHOCTI MpWU Pi3HUX LUMsXax Hagxo-
[)KEHHs1 B OpraHiam nponamMokap6 rigpoxnopug y Bigno-
BigHOCTI fo [6] BioHocuTbes fo Il knacy HeGeaneyvHocTi.

B VYkpaiHi 3atBepmxeHa ponyctuma pobosa fgosa
(8an) ans niogmHn — 0,02 mr/kr macu Tina Ta HeobXigHi
ririeHiYHi HOpMaTuBKM, 30KpPeMa MakCMMmarnbHO AOnycTu-
muii piseHb (MAP) B oripkax, TomaTax i TOMaTHOMY CoLji —
0,05 mr/kr [5].

B YkpaiHi npenapatn Ha ocHOBI doriyonikonigy paHiwle
He 3acTocoByBanucs. lirieHiyHa pernameHTadia dnyoni-
Konigy He npoBoAuMnach.

Y 2005-2006 pokax npenapat IHgiHiTO SC 61,9, K.C.
npoxoame BUMpoOyBaHHSA Ha Tomarax i oripkax 3 Hopma-
Mu BuTpaT 1,2-1,6 n/ra, ABOKpaTHO.

Linm i oGymoBneHa meTa HaLoro A0OCHiAKEHHS.

MeTa pocnipxeHHs

[irieHiYHa ouiHKa AWMHaMIKM 3anuLLIKOBUX KinbKocTen
nponamokapb rigpoxnopuay Ta dryonikonigy B oBoYe-
BMX KynbTypax, BUPOLLEHUX 3 BUKOPUCTAHHAM (PyHriuuay
IHdbiHiTO SC 61,9, k.c. O6rpyHTYBaHHss MIP cnyonikoni-
4y B oripkax, Tomartax i ToMaTHOMYy CoLii.

06’ekTn Ta MeToaAMn AOCNIAKEHHS

HocnigxysaHi pedoBuHu: npenapat IHdiHiTO SC 61,9,
K.C. Ta MOro Aitodi pe4yoBuHM nponamokapb rigpoxnopus, i
dnyonikonig.

Hasga gito4oi pevoBrHU: nponamokapb rigpoxnopua.

XimiyHa HasBa: nponin-3-(aumeTnnamiHo)-
nponikap6amar rigpoxnopug (IUPAC).

PeectpauinHun Homep CAS N: 256006-41-1.

CTpykTypHa dopmyna:

CHs ﬁ

N —— (CH2)3

/

CHs

Emnipuuna popmyna: CgHz21CIN2O; .

MonekynspHa maca: 224,73.

Mponamokap6 rigpoxnopug aensie coboro rirpockoni-
YHY KpuCTaniyHy peyoBuHy 6inoro konbopy 3i cneuundiy-
HUM 3anaxoMm, TemnepaTypor NraBreHHs 45-55°C,
winbHictTio 1,1 r/em®. Tuck napu npu 25°C - 610
®MmMm.pT.cT. PosumHHicTb y Boai (25° C): >700 r/igm’. Pos-
UMHHICTb B OpraHiYHUX PO3YNHHMKAX (F/,CI,MS) npwm 25°C:
meTaHoni - >500; meTuneHxnopuai — >430; izonponaHoni
- >300; etunauetati — 23,0; Tonyoni Ta rekcai - <0,1.
KoeoiuieHT po3noginy n-okraHon/soga — 2,5:10° [7,8].

HasBa gitoyoi pevosuHu: dpriyonikonia, AEC638206.

NH3—— o —— 0 —C4H,
HCI

XimiyHa Ha3Ba: 2,6-guxnop-N- {[3-xnop-5-
(TpucpTopmeTun)  -2-nipyavHin] - metun}  GeH3amig,
(IUPAC).

PeectpauinHnin Homep CAS N: 239110-15-7, cTyniHb
ynctotn — 99,3%.
CTpykTypHa chopmyna:
FsC \ cl
H
> N
N

o Cl
Emnipuuna popmyna: C14HgClsF3N2O.
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MonekynspHa maca: 383,59.

XimiyHO uncTun cbriyonikonia, Asnse coboio kpucTani-
YHMIA NOPOLUOK Binoro konbopy 3i cnabkum eHONbHUM
3anaxomM, TemnepaTypol MNraBfeHHs 150°C, wwinbHicTio
1,62 ricm® (20°C). Tuck mapu: 3,03-107 MMa (20°C),
8,03:10" Ma (25°C). Po3unHHicTb y Bogi (25°C) — 2,86
mr/n (pH 1,04). PO34MHHICTb B OpraHiyHMX PO3YMHHMKaX
(20°C) r/m®: rekcaHi — 0,2; eTaHoni — 19,2; Tonyoni —
20,5; etunauerati — 37,7; aueToHi — 120; gMMeTuncynb-
dokemai — 180. KoedpiuieHT po3noginy n-oktaHon/soga —
2,9 (Pow—79,4) [7,8].

MpenapaTtusHa dopma IHgiHITO SC 61,9, K.Cc. — Ue pi-
OuHa 6eXoBoro Konbopy 3 3anaxom edipy, pH7 (23°C),
Temnepartypa KuUniHHSA — 100°C, WwinbHictb 1,13 ricm® npwm
20°C. Tuck napu: 520-800 mPa npu 20°C.

[itoui pevyoBuHM Ta npenapat CuHTe30BaHi ipMoto
Baviep Kpon CaeHc T'M6X (HimeuuunHa).

TokcukonoriyHa ouiHka npenapaTy i Moro Aitlo4ux pe-
YOBWH 3iliCHeHa 3a gaHumum [7,8].

CaHiTapHo-ririeHiYHI 4OCNioKEHHS BUKOHAHI HamMu 3ri-
OHO 3 “MeToguyecKkMMu yKasaHusMu MO TUrMEHNYECKON
OLeHKe HOBbIX necTuumaos” [9].

BuBYeHHA AMHaMiK1 BMICTY 3anuULIKOBUX KiNbKOCTeW
dnyonikonigy Ta nponamokapb rigpoxnopuay Hamu npo-
BeOEHO B HaTypHuUx ymoBax Yy KuiBcbkin obnacTi, dacrTis-
CbKOMY paMnoHi, c. bopoa Ha 6asi gocnigHoi ctaHuii YA-
AH npu 3actocyBaHHi npenapaty IH®iHITO SC, Kk.C. Ha
TomaTax Ta oripkax. |[HdopmaLig Npo ymMoBu NpoBeaeHHS
ririeHiMHUX gocnigXeHb i AnHaMiky BMICTY dnyonikonigy
Ta nponamokap® rigpoxnopvay B TPyHTi, pocnuHax i
ypoxai HaBefeHa B Tabnuusix 2, 3.

3abip 3paskiB ons JocnigXeHHs 3diicHioBanu Bigno-
BiOHO [0 “YHMMLUMPOBaHHbIX NpaBwun oTbopa npob
CeNbCbKOXO3AWCTBEHHON MPOOYKUMW, MNPOAYKTOB NUTa-
HMS 1 OOLEKTOB OKpYXKaloLen cpeabl Ans onpeaeneHns
MUKpOKonuyecTs nectuumgos” [10].

Bu3HaveHHs 3anuKoBKX KinbkocTen dniyonikonigy
npoBOAMNN  METOAOM  ras3opiguHHOI  XpomaTtorpadii
[11,12]. Mexa Bu3HayeHHs B ToMaTax, oripkax — 0,02
Mmr/kr; 'pyHTi — 0,04 mr/kr.

BusHayeHHs1 3anuwIKOBUX KinbKocTen nponamokapb
rigpoxnopuay npoBOauNM MeToA4aMu ra3opiavMHHOI Ta
BMCOKOE(PEeKTUBHOI pignHHOI xpomatorpadii [13,14]. Me-
Ka BM3Ha4eHHs1 B I'pyHTi — 0,025 mr/kr, oripkax i Tomartax
— 0,025 mr/kr.

PesynbTtaTh Ta ix 06roBopeHHs

O6r'pyHTyBaHHa MOP dnyonikonigy B oripkax, Toma-
Tax i ToMaTHOMY COLji 3AiNCHIOBaNM 3rigHO 3 NpPUHLMNaMm
KOMMEKCHOrO TiriEHiYHOro HopMyBaHHSA [9,15], OCHOBHUM-
MM 3 AKUX E:

0o6oBa KiNbKiCTb PEYOBUHMU, LLIO MOXE HadinTn B Op-
raHiam 3 npogyKramy xapyyBaHHs, BOAO Ta aTmocdep-
HUM MOBITPSIM, HEe NOBWHHA nepesuwysatn OO ons nio-
OVHWY;

npu obrpyHTyBaHHi MOP nimiTytouMmMmn nokasHukamu
MOBWHHI GYTU TOKCMKOMOriYHI BMacTUBOCTI necTuumay Ta
3MiHa CMaKoBMX SIKOCTEN NpoaykTy [9].

HaBegeHe BuLe CBIigUYNTL NPO Te, L0 TOKCUKOIOTiYHEe
BMBYEHHA PEYOBUHM Ta BU3HayeHHs OO0 ona nogvHu €
nepwmm etanom obrpyHTyBaHHA MIP y npogykTax xap-
YyBaHHS.

BnacHe ubomy i nignopsigkoBaHa MOCHiIAOBHICTL BU-
KnafeHHs pe3ynbTaTiB JOCMiXKEHHS.

MapameTpu TOKCUYHOI Aii crnonyk HaBeaeHi B Tabnuui 1.

Buxogsauu 3 HaBegeHux aaHux, IHiHiTo SC61,9, k.C. i
dnyonikonig 3rigHo 3 [6] 3a napameTpamu rocTpoi TOKCU-
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YHOCTI HanexuTb Ao |l knacy HeGesneyHoCTi (NiMiTyouNiA
KpUTEPIN — iHransiyinHa TOKCUYHICTb).

dnyonikonig He NOAPa3HIOE LLKIPY | CN30Bi 060MOHKK
oyent, IHiHiTO SC 61,9, K.Cc. — cnabkuii nogpasHUK Cru-

30BMX 060MOHOK 3a OLiHKOW Mo wkani Draize [16]. Anep-
reHHa aKTMBHICTb PEYOBMH HE BCTAHOBMEHa Mpu OOCHi-
keHHi metogoM Magnusson and Kligman [17].

Tabnuys 1.
lMapamempu mokcu4Hoi dii IHghiHimo SC 61,6, k.c. ma ¢hriyonikornioy.
Kputepin TBapuHu IHDiHITO dnyonikonig,
Nfso per os wypi >2500_ Mr/Kr >5000 mr/kr
n. Wistar n.Sprague Dawley
Nfso Ha wWKipy wypi >4000_ Mr/Kr >5000 mr/kr
n. Wistar n.Sprague Dawley
NKso, iHransiuis wypi >3195_Mr/M3 >5160 Mr/m°
' n. Wistar n.Sprague Dawley
MogpasHeHHs:
-LUKipK Kponi BiACYTHE BiACYTHE
-CNM30BMX 000TOHOK n. New Zealand cnabke BiCYyTHE
AnepreHHa gis 'BiHEMCbKi CBUHKMK He BCTaHOBIeHa HEe BCTaHOBIEHa

lMpumimka: n. — ninHis, n. — nopoda.

B cybxpoHiyHomy (90 [HiB) ekcnepuMeHTi BuBYanu
TOKCUYHY Aito cpnyonikonigy Ha muwax ninii C57BL/6jCO
B go3ax: 50, 200, 800 i 3200 ppm; wypax niHii Sprague
Dawley B gosax: 100, 1400 i 20000 ppm; cobakax nopo-
o Beagle B gosax: 5, 70 i 1000 mr/kr m.T. Jocnigxysa-
nn: macy Tina, remMaTonoriyHi NOKasHWKK, akTUBHICTb ny-
XHOI docchatasm i xoniHectepasu; BMICT Yy cupoBartLi
KpoBi anbbyMmiHy, XOnectepuHy, KpeaTuHiHy, 6inipy6iHy,
PiBHA Kanito Ta KanbLito; riCTOMNOrYHi MOKa3HWUKN.

3 ypaxyBaHHSAM 3MiH UMX MOKa3HWUKIB BCTAHOBIEHI
MakcumarnbHo Hepgitodi go3u (NOEL) B cybxpoHiYHOMY
ekcnepumeHTi: gna muwen — 34,8 wmr/kr, wypis — 7,4
mr/kr, cobak — 1000 mr/kr.

Y XpoHiuHOMy (24 micsaui) ekcnepumeHTi NOEL cTa-
HOBMATL: ANA MULIEn — 7,9 Mr/kr, wypiB — 8,4 Mr/Kr.

BinpaneHi edektn gii dpnyonikonigy (kaHueporeHHa,
MyTareHHa, eMOpioTOKCUYHa | TepaToreHHa fis, BNvB Ha
penpoayKkTMBHY (YHKLi0) He SABNSATLCS NiMITYIOUUM

KpuTepieM npu ouiHui Hebe3nevyHocTi i OBrpyHTyBaHHi
0An0 ans nooguHn.

Basytounck Ha nimiTytouin BennunHi NOEL — 7,4 mr/kr
Macu Tina (ans wypis y cybXpOHIYHOMY eKCnepuMeHTi) i
BMKOPUCTOBYIOUM koedilieHT 3anacy 100, obrpyHToBaHa
BenununHa OO0 cnyonikonigy ona nogmin — 0,07 mr/kr
mMacwm Tina.

dniyonikonig 3a KpuTepieM “cTabinbHiCTb y TpyHTI”
BiogHocutbesa go Il knacy Hebe3neyHoCTi — NOMIpHO He-
6e3neynnii [6]. BennumHa OLK (opieHTOBHO gonycTuma
KoHUeHTpauis) — 0,1 mr/kr.

Y BiONOBIAHOCTI A0 MOCTaBneHoi MeTU Hamu npoBe-
[eHi [JOoCniaKeHHA AUHaAMIKM 3anuLKOBUX KirlbKOCTen
nponamokapb rigpoxnopuay Ta dnyonikonigy B oripkax i
TOMaTax, BUPOLLEHNX 3 BUKOPUCTaHHAM npenaparty IHdi-
HiTo SC 61,9, k.C.

PesynbTat BUBYEHHA AMHAMIKM 3anMULLKOBUX KiNbKO-
cTew nponamokapb rigpoxnopuay Ta dnyonikonigy B To-
maTax, oripkax i 'pyHTi HaBefeHi B Tabnuusx 2, 3.

Tabnuus 2.

Bmicm ¢pnyonikonidy ma nponamokapb 2idpoxnopudy 8 momamax

6 . .. BwmicT, mr/kr **
Hoba (223336?(%6””"0' dnyonikonig nponamokapb rigpoxnopug
nnoau 6aaunns nnogu 6agunnsa
3 0,05 0,01 0,06 T 0,01 012t 003 0,80 T 0,20
7 0,03 % 0,006 0,04% 0,01 0,07t 0,01 0,60 0,15
14 0,020,005 0,021 0,005 0,02 % 0,005 021 0,05
20 H.B.* H.B. H.B. 012% 003
< H.B. — TOMaATU H.B. — TOMAaTn
33 (ypoxan) H.B. - CiK H-8- H.B. - CiK 0,04 + 0,006

lMpumimka: * - H.8. — He 8U3Ha4YeHo,

** -y KOHMPOSbHUX 3pa3kax ¢hriyonikonio i npornamokapb 2idpoxropud He 3HalOeHi.

AHani3 gaHux Tabnuui 2 nokasas, WO 3anuLLKOBI Ki-
nbKocTi cpnyonikonigy Ta nponamokapb rigpoxnopuady B
TomMaTtax MocTynoBo 3MeHwyBanucd. Ha 14-ty goby 3a-
NMLLKOBI KiNbKOCTi Nponamokap6 rigpoxnopuay He nepe-
suwwysanu MOP(0,05 mr/kr). 3anuwwkosi KinbkocTi dnyo-
nikonigy Ha 14-ty noby cknaganu 0,21 mr/kr. Ha 20-Ty
[oby 3anuwkoBi KinbkocTi donyonikonigy i nponamokap6
rigpoxnopuay B Tomartax He Bu3HayeHi. Ha momeHT 360-
py BpoOXakw B TOMaTax i OTPUMAHOMy 3 HUX TOMaTHOMY
COLi — He 3HaWAEeHi.

Hamwn BCcTaHOBNEHO, O OpraHonenTuyHi BacTUBOCTI
TOMaTiB, OripKiB i TOMaTHOrO COKy (3anax, Komip, cMak,

30BHILLHIN BWIMSA) He BiOPISHANWCA BiA KOHTPOMbHWX
3paskiB.

OTpumaHi pesynbTaTy 4O3BONMAN Ham OBI'pYHTYBaTH
MOP cnyonikonigy B oripkax i Tomatax Ha pisHi 0,04
Mr/kr (Mexa Bu3HayeHHsa metoay — 0,02 mr/kr).

Y TOomMaTHOMY coui, ik NPOAYKTI AUTAYOro Xap4yBaH-
Hs, pekoMmeHayemo MIOP — “He ponyckaeTtbes” (Mexa Bu-
3HayeHHs meTogy — 0,03 mr/kr). TepMiHn odikyBaHHA A0
360py ypoxato oripkis — 10 gHis, TomaTiB — 14 gHiB.

HactynHum eTtanom pocnigkeHHs Oyna nepesipka
©e3neyHoCTi 0OrpyHTOBAHMX HAMW TiFiEHIYHUX HOpMaTu-
BIB.

Tabnuus 3.

Bwmicm ¢pniyonikonidy ma nponamokap6 2idpoxnopudy 8 ozipkax i rpyHmi
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6 . . BwmicT, mr/kr **
Hoba (22336?(3;3”“"0' dnyonikonig nponamokapb rigpoxnopug
nnoagu TPYHT nnogun TPYHT
1 0,03 ¥ 0,006 0,053 % 0,01 0,10 % 0,03 0,62%0,15
3 0,05%0,01 0,05 0,01 0,08 0,02 053%0,13
7 0,04%0,01 0,04%0,01 0,06 0,01 0,20 % 0,05
10 0,020,005 <0,04 0,04 £0,006 0,10%0,03
20 (ypoxait) H.B.* H.B. H.B. 0,06 £0,01

lpumimka: * - H.8. — HEe 8U3HaYeHO,

** -y KOHMPOJIbHUX 3pa3skax ¢hriyonikosio i mpornamokapb 2idpoxiopud He 3HalOeHI.

Buxogsun 3 npuHUMNIB  KOMMNNEKCHOMO  TFirieHIYHOro
HOpPMYBaHHsi, Hamu Oyno BU3HAYEHO CymMapHe Haaxo-
DKeHHs doriyonikonigy B opraHiam nogunHu 3 NpoaykTamm
XapyyBaHHS(TOMaTW, KapTonmns, OripkM, TOMAaTHUA CiK),
BOAOI Ta aTMocepHUM NoBITPAM, sike cknagano 0,0316
mr (0,75% sig O400).

Lle cBigumTb Npo 6e3neyHicTb s HaceneHHs npoay-
KTiB OBOYIBHMLTBA, BUPOLLEHUX 3 BUKOPUCTAHHAM PyHri-
unay IHgiHITo SC 61,9, K.Cc. NpK YMOBI AOAEepPXaHHS per-
NaMeHTiB 3aCTOCYyBaHHS, Firi€HiYHNUX HOpMaTUBIB i TepMi-
HiB O4ikyBaHHs 0O 360py ypoxato.

BucHoBku

®yHriuma dpnyonikonig i mpenapaT Ha MOro OCHOBI IH-
giHiTo SC 61,9,K.C. 32 NapameTpamm rocTPOi TOKCUYHOCTI
Npun PisHNUX LUNSXax HagXOMXXEHHS B OpraHiam nabopato-
PHUX TBaApWH BigNOBIAHO A0 [MirieHIiYHOI Knacudikauii nec-
Tmumais [15] Hanexatb go Il knacy Hebe3neyHocTi — no-
MipHO Hebe3neuHi.

LLkipy Ta cnusosi 06onoHku cryonikonig He noapas-
Hto€, IHGiHITO SC 61,9, K.Cc. — cnabkmin nogpasHUK crim3o-
BMX 060MOHOK. AnepreHHi BNacT1BOCTI Y AOCNIAKYBaHNX
CMoMyK He BCTaHOBIEH.

dnyonikonig — cnonyka noniTponHoi aii. 3a pesynb-
TaTamun OOCNIAXEHHS KOMMMeKCy nokasHukis (disionoriy-
HUX, reMaTonoriyHux, OioXiMiYHWMX, riCTONOri4yHMX) BCTa-
HOBIEHI MakcumanbHi Hegitodi fo3n (NOEL): y cybGXpoHi-
YHOMY eKcnepuMeHTi — Ans muwen 34,8 mr/kr, wypis 7,4
mr/kr, cobak 1000 mr/kr; y XpoHiYHOMY — Ans muwen 7,9
mr/kr, wypis 8,4 mr/kr.

BenuumHa gonyctumoi fo6oBoi fo3wm dnyonikonigy
o6r'pyHToBaHa Ha piBHi 0,07 mr/kr macu Tina, BUXogsuu 3
HavmeHwoi NOEL — 7,4 wmr/kr i koediuieHTy 3anacy —
100.

3a pesynbTaTamu OOCAIMKEHHS AMHAMIKM 3anuLKo-
BMX KiNbKOCTEN cpnyonikonigy B OBOYaXx, BUPOLLEHMX 3
3acTocyBaHHAM npenapaty IHdiHiTo SC 61,9, k.c. Ta Ge-
pyus OO yBarum TOKCWMKOMOTiYHI BNAacTMBOCTI ¢hriyonikoni-
Oy, HamMu 06r'pyHTOBaHi BENWYMHU MaKCMMarnbHO Aomnyc-
TMMMX PiBHIB: B oripkax i Tomatax — 0,04 mr/kr, y Tomat-
HOMY coui — BMICT donyonikonigy He gonyckaetbcs. Tep-
MiH ouYikyBaHHS 0o 360py ypoxato oripkiB — 10 gHiB, To-
martiB — 14 aHi..
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Enaglish version: SUBSTANTIATION OF FLUOPICOLIDE MAXIMUM
RESIDUE LEVELS IN VEGETABLES GROWN WITH INFINITO SC 61,9
FUNGICIDE APPLICATIONS™

Pelo I.M., Blagaia A.V.
Institute of hygiene and ecology of Bohomolets National medical university, Kyiv

Fluopicolide and Infinito 61,9 SC fungicide are pertained to the third class of hazard (moderately hazardous) by the pa-
rameters of acute toxicity via different routes of exposure of laboratory animals in accordance with the safety classifica-
tion of pesticides. Fluopicolide is not irritating the skin and mucous membranes, Infinito 61,9 SC is a light irritant of mu-
cous membranes. Allergic properties of the compounds have not been established. Fluopicolide is a polytropic action
compound. No-observed effect levels (NOEL) were set in the study of complex parameters (physiological, hematological,
biochemical, histological) and were. in subchronic experiment in mice — 34.8 mg/kg, rats — 7.4 mg/kg, dogs 1000
mg/kg, in chronic experiment in mice — 7.9 mg/kg, rats — 8.4 mg/kg. The fluopicolide acceptable daily intake (ADI) was
substantiated at the level of 0.07 mg/kg of body weight, based on the lowest NOEL — 7.4 mg/kg and the safety factor
100. The study of fluopicolide residues dynamics in vegetables grown with the application of Infinito 61,9 SC fungicide
and taking into account toxicological properties of fluopicolide, we substantiated the values of the maximum residue lev-
els: in cucumbers and tomatoes — 0.04 mg/kg, in tomato juice - fluopicolide content is not allowed. Pre-harvest intervals

for cucumbers — 10 days, tomatoes — 14 days.

Modern agro-industry requires comprehensive protec-
tion of crops including the use of fungicides in plant
chemical protection systems [1,3]. According to [2,3,4] for
the cultivation of vegetables under equal conditions, ex-
cepting the use of fungicides, yield losses may account
for 45-80 %.

Considering the fact that most vegetables are con-
sumed fresh, as well as taking into account the applica-
tion of chemical plant protection, fungicides should be
safe for humans and for the environment [1-5]. Regarded
this light we conducted sanitary and hygienic studies of
Infinito 61,9 SC fungicide produced by Bayer Crop Sci-
ence GmbH (Germany). Active substances of the Infinito
61,9 SC preparation are propamocarb hydrochloride
(62.5 g/l) and fluopicolide (6.25 g/l). Propamocarb hydro-
chloride sufficiently studied in toxicological and hygienic
aspects. Propamocarb hydrochloride according to [6] re-
fers to the third class of hazard by acute toxicity parame-
ters via different routes of exposure. Acceptable daily in-
take (ADI) for humans equal to 0.02 mg/kg of body
weight and required hygienic standards, in particular the
maximum levels (MRLS) in cucumbers, tomatoes and to-
mato juice equal to 0.05 mg/kg are approved in Ukraine
[5].

Fluopicolide-based preparations previously were not
used in Ukraine. Hygienic regulation for fluopicolide is not
performed also. Thus, Infinito 61,9 SC was tested on to-
matoes and cucumbers with 1.2-1.6 I/ha (twice) applica-
tion rates, and this caused the aim of our study.

Objective: hygienic evaluation of fluopicolide and
propamocarb hydrochloride residues dynamics in vege-
table crops grown with the use of Infinito 61,9 SC fungi-
cide; substantiation of fluopicolide MRIs in cucumbers
tomatoes and tomato juice.

Objects and methods

The substance: Infinito 61,9 SC fungicide and its ac-
tive ingredients fluopicolide and propamocarb hydrochlo-
ride.

Active ingredient common name: propamocarb hy-
drochloride.

Chemical Name: Propyl -3-(dimethylamino)- propicar-
bamate hydrochloride (IUPAC).
CAS registration number: 256006-41-1.

Structural formula:
0
CHs ‘ ‘

N —— (CH2)3 NH3—— ~ —— 0 —C3H;

y Hel
CH3

Empirical formula: CoH21:CIN2Os.

Molecular weight: 224.73.

Propamocarb hydrochloride is a crystalline solid ab-
sorbent white with a specific odor, melting at 45-55°C, a
density of 1.1 g/cm®. The vapor pressure is 8:10° Pa.
Solubility in water (25°C): > 700 g/dm3. Solubility in or-
ganic solvents (g/dm3) at 25°C: methanol — > 500; me-
thylene chloride — > 430, isopropanol — > 300; ethyl ace-
tate — 23.0, toluene and hexane — < 0.1. Partition coeffi-
cient n-octanol/water — 2,510 [7,8].

Active ingredient common name: fluopicolide,
AES638206.
Chemical name: 2,6-dichloro-N-{[3-chloro-5-

(trifluoromethyl)-2- pyridinylJmethyl}benzamide (IUPAC).
CAS registration number: 239110-15-7, purity - 99.3
%.
Structural formula:

F3C cl cl

X

_— \
N

(0] Cl

Empirical formula: C14HsCl3F3N20.

Molecular weight: 383.59.

Chemically pure fluopicolide is a crystalline white
powder with a slight phenolic odor, melting point — 150°C,
density 1.62 g/cm® (20°C). Vapor pressure: 3,03-10" Pa
(20°C), 8,03-10" Pa (25°C). Solubility in water (25°C) —
2.86 mg/l (pH 1.04). Solubility in organic solvents (20°C)

" To cite this English version: Pelo I.M., Blagaia A.V.. Substantiation of fluopicolide maximum residue levels in vegetables grown
with Infinito SC 61,9 fungicide applications / / Problemy ekologii ta medytsyny. - 2013. - Vol 17, Ne 5-6. - P. 67 -70.
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g/m® hexane — 0.2; ethanol — 19.2; toluene — 20.5, ethyl
acetate — 37.7; acetone — 120, dimethyl sulfoxide — 180.
Partition coefficient n-octanol/water - 2,9 (Pow — 79,4)
[7,8].

Physical form of Infinito 61,9 SC is a liquid with a
beige color and with the smell of ether, EH 7 (23°C), boil-
ing point - 100°C, density 1.13 g/cm® at 200C. Vapor
pressure: 520-800 mPa at 20°C. Active substances and
preparation synthesized by Bayer Crop Science GmbH
(Germany). Toxicological evaluation of the preparation
and its active ingredients performed according to [7,8].

Sanitary and hygienic studies are performed by us in
accordance with the “Methodological guidelines for the
hygienic evaluation of new pesticides” [9].

Studies of the fluopicolide and propamocarb hydro-
chloride content and residues were conducted in field full-
scale conditions in the Kiev region, Fastiv district, Borove
settl. at the Agrarian Sciences Academy Research Sta-
tion during the Infinito SC application on tomatoes and
cucumbers. Information on the conditions of hygienic re-
search and fluopicolide and propamocarb hydrochloride
content and residues dynamics in soil, plants and crops
are presented in Tables 2, 3.

Sampling for the studies was carried out according to
the “Uniform Rules of agriculture products, food and envi-
ronmental objects sampling for determination of pesti-
cides residues” [10]. Determination of fluopicolide resi-

dues was performed by gas-liquid chromatography
[11,12]. The limit of detection in tomatoes, cucumbers -
0.02 mg/kg soil — 0.04 mg/kg.

Determination of propamocarb hydrochloride residues
has been performed by gas-liquid and high performance
liquid chromatography [13,14]. The limit of detection in
soil - 0.025 mg/kg, cucumbers and tomatoes - 0.025
mg/kg.

Results

Substantiation of fluopicolide MRLs in cucumbers,
tomatoes and tomato juice was carried out according to
the principles of integrated hygienic regulation [9,15], the
main ones are:

- The daily amount of a substance that can get into
the body with food, water and air shall not exceed the
ADI for humans;

- Toxicological properties of the pesticide and
changes in the flavor of the product must be limiting pa-
rameters for MRLs establishment [9].

The above mentioned indicates that toxicological
study of active ingredient and ADI determination should
be the first step in the MRL establishment.

Actually this sequence is the subject of research re-
sults presentation.

Toxic effects of the compounds are listed in Table 1.

Table 1.
Toxic effects of Infinito SC and fluopicolide.
Criterion Animals Infinito Fluopicolide
>2500 mg/kg >5000 mg/kg
LDso per os rats Wistar n.Sprague Dawley
>4000 mg/kg >5000 mg/kg
LDso dermal rats Wistar Sprague Dawley
. . >3195 mg/m’ >5160 mg/m°
LCso, inhalation rats Wistar Sprague Dawley
Irritation/corrosion:
-dermal New Zealand rabbits no irritation no irritation
-eyes light irritation no irritation
Sensitization Guinea pigs not a sensitizer not a sensitizer

Based on these data, Infinito 61, 9 SC and fluopi-
colide according to [6] by the parameters of acute toxicity
are pertained to the third class of hazard (limiting criterion
- inhalation toxicity).

Fluopicolide does not irritate the skin and mucous
membranes of the eyes, Infinito 61,9 SC is a weak irritant
of mucous membranes according to the Draize's scale
[16]. Allergenic activity of substances is not exposed in
Magnusson and Kligman test.

The toxic effects of fluopicolide in subchronic (90
days) experiment were determined in mice (C57BL/6jCO
strain) at 50, 200, 800 and 3200 ppm; Sprague Dawley
rats at doses of 100, 1400 and 20000 ppm; Beagle dogs
at doses of 5, 70 and 1000 mg/kg bw. Body weight, he-
matology parameters, the activity of alkaline phosphatase
and cholinesterase, the content of serum albumin, cho-
lesterol, creatinine, bilirubin, potassium and calcium in
serum, and histological parameters were studied.

Taking into account the changes in these parameters
the No-observed effect levels (NOEL) in subchronic ex-
periments were set: mice — 34.8 mg/kg; rats — 7.4 mg/kg,
dogs — 1,000 mg/kg.
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NOELs in chronic (24 months) experiments are: mice
— 7.9 mg/kg; rats — 8.4 mg/kg.

Long-term effects of fluopicolide (carcinogenic,
mutagenic, embryotoxic and teratogenic effects, effects
on reproductive function) are not the limiting criteria in the
evaluation and substantiation of ADI to humans.

Based on the NOEL limiting magnitude — 7,4 mg/kg
(rats; subchronic experiment) and applying a safety factor
of 100, a substantiated value of fluopicolide ADI for hu-
mans is 0.07 mg/kg of body weight.

Fluopicolide refers to the third class of hazard (mod-
erately dangerous) by the criterion of “persistency in soil”
[6]. Tentatively allowable concentration (TAC) in soil is
0.1 mg/kg.

In line with our goal the studies of propamocarb hy-
drochloride and fluopicolide residue dynamics in cucum-
bers and tomatoes grown with Infinito 61,9 SC applica-
tion were carried out.

The results of these studies are presented in Tables
2,3.
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Table 2.
Propamocarb hydrochloride and fluopicolide content in tomatoes

Day (after the last appli- Content, mg/kg **
cation) fluopicolide propamocarb hydrochloride

fruits tops fruits tops
3 0.05 T 0.01 0.06 £ 0.01 0,12+ 0.03 0,80 % 0,20
! 0.03% 0.006 0.04%t0.01 0.07t0.01 0,60+ 0,15
14 0.02%0.005 0.02%t 0.005 0.02F 0.005 021F0.05
20 n.d.* n.d. n.d. 012¥0.03
33 (harvest) n.d. — tomatoes n.d. n.d. — tomatoes 0.04 + 0.006

n.d. - juice n.d. - juice ) )

Footnotes: * — n.d. — not detected,

** — propamocarb hydrochloride and fluopicolide are not detected in check samples.

Analysis of the data in Table 2 showed that fluopi-
colide and propamocarb hydrochloride residues in toma-
toes decreased gradually. Propamocarb hydrochloride
residues were not exceeding the MRL (0.05 mg/kg) on
the day 14. Fluopicolide residues were 0.21 mg/kg on the
day 14. Fluopicolide and propamocarb hydrochloride
residues in tomatoes were not detected on the day 20.
Fluopicolide and propamocarb hydrochloride residues

were not detected also at the harvest time in tomatoes
and in tomato juice made from treated fruits.

We found that the organoleptic properties of toma-
toes, cucumbers and tomato juice (smell, color, taste,
appearance) were not affected and did not differ from
control samples.

The results allow us to substantiate fluopicolide MRL
in cucumbers and tomatoes at the level of 0.04 mg/kg
(limit of detection of the method - 0.02 mg/kg).

Table 3.

Propamocarb hydrochloride and fluopicolide content in cucumbers and soil

Day (after the last appli- Content, mg/kg **
cation) fluopicolide propamocarb hydrochloride
fruits soil fruits soil
L 0.03%0.006 0.053F0.01 0,10%003 062%015
3 0.05%0.01 0.05F0.01 0.08%0.02 0,53%0,13
7 0.04F0.01 0.04F0.01 0.06F0.01 0,20%0.05
10 0.02¥0.005 <0.04 0.04¥0.006 0,10%0.03
20 (harvest) n.d.* n.d. n.d. 0 OGiO o1

Footnotes: * — n.d. — not detected,

** _ propamocarb hydrochloride and fluopicolide are not detected in check samples.

We recommend “not allowed” MRL in tomato juice as
baby food (limit of detection of the method - 0.03 mg/kg).
Pre-harvest intervals equal to 10 days for cucumbers and
14 days for tomatoes are substantiated.

The next stage of the study was to test the safety of
our substantiated hygienic standards.

Based on the principles of integrated hygienic regula-
tion, we have determined the total income of fluopicolide
to the human body with food (tomatoes, potatoes, cu-
cumbers, and tomato juice), water and atmospheric air,
which amounted to 0.0316 mg (0.75 % of ADI).

This indicates to the public safety of vegetable prod-
ucts grown using Infinito 61,9 SC fungicide if the applica-
tion rates and ways follow the rules (subject to the hygi-
enic regulations, hygienic standards and pre-harvest in-
tervals).

Conclusions

1. Fluopicolide and Infinito 61,9 SC fungicide are per-
tained to the third class of hazard (moderately hazard-
ous) by the parameters of acute toxicity via different
routes of exposure of laboratory animals in accordance
with the safety classification of pesticides [15] .

2. Fluopicolide is not irritating the skin and mucous
membranes, Infinito 61,9 SC is a light irritant of mucous
membranes. Allergic properties of the compounds have
not been established.
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3. Fluopicolide is a polytropic action compound. No-
observed effect levels (NOEL) were set in the study of
complex parameters (physiological, hematological, bio-
chemical, histological) and were: in subchronic experi-
ment in mice — 34.8 mg/kg, rats — 7.4 mg/kg, dogs 1000
mg/kg; in chronic experiment in mice — 7.9 mg/kg, rats —
8.4 mg/kg.

4. The fluopicolide acceptable daily intake (ADI) was
substantiated at the level of 0.07 mg/kg of body weight,
based on the lowest NOEL — 7.4 mg/kg and the safety
factor 100.

5. The study of fluopicolide residues dynamics in
vegetables grown with the application of Infinito 61,9 SC
fungicide and taking into account toxicological properties
of fluopicolide, we substantiated the values of the maxi-
mum residue levels: in cucumbers and tomatoes — 0.04
mg/kg; in tomato juice - fluopicolide content is not al-
lowed. Pre-harvest intervals for cucumbers — 10 days,
tomatoes — 14 days.

Literature

1. Lapa O.M., Drozda V.F., Pshec' N.V. Ekologichno-
bezpechni intensivni tehnologii viroshhuvannja ta zahistu
ovochevih kul'tur. — K.: Kolobig, 2006. — 169s.

2. Lapa O.M., Drozda V.F., Gogolev A.l. Suchasni tehnologii
viroshhuvannja ta zahistu ovochevih kul'tur. — K.: Svit,
2004. — 111s.

3. Katalog zasobiv zahistu roslin ta nasinnja (na 2007-2008
rr.). — K.: Vidavnictvo TOV “Singenta”, 2007. — 155s.



Tom 17, N 5-6 2013 p.

4.

5.

10.

11.

12.

Rezul'tati viroshhuvannja kul'tur za tehnologieju OptiTeh. —
K.: Vidavnictvo TOV “Singenta”, 2006. — 31s.

Dopustimi  dozi, koncentracii, kil'kosti ta rivni vmistu
pesticidiv u sil's'’kogospodars'kij sirovini, harchovih
produktah, povitri robochoi zoni, atmosfernomu povitri,
vodi vodojmishh, rrunti. DSanPiN 8..8.1.2.3.4-000-2001:
Zatv. 20.09.01/MOZ Ukraini. — K., - 245s.

Gigienichna  klasifikacija  pesticidiv. za  stupenem
nebezpechnosti: DSanPiN8.8.1.002-98: Zatv. MOZ Ukraini
28.08.98. — K., 1998. — 20s.

Pflanzenschutz — Nachrichten Bayer 59/2006, 2-3. — 344p.
The Pesticide Manual, Incorporating The Agrochemicals
Handbook./Edited by Clive Tomlin. — Tenth edition. — Bath,
UK: The Bass Press, - 1994.

Metodicheskie ukazanija po gigienicheskoj ocenke novyh
pesticidov, Kiev, 1988, utv. MZSSSR 13.03.1987, # 4263-
87.

Unificirovannye pravila otbora prob sel's'kohozjajstvennoj
produkcii, produktov pitanija i ob'ektov okruzhajushhej
sredy dlja opredelenija mikrokolichestv pesticidov. Uvt. MZ
SSSR 21.08.1997, # 2051-79.

Metodichni vkazivki z viznachennja fluopikolidu v grunti
metodom gazoridinnoi hromatografii, Zatv. Ministerstvom
ohoroni navkolishn'ogo prirodnogo seredovishha Ukraini
#16 vid 22.01.2007r., # 741-2007.

Metodichni vkazivki z viznachennja fluopikolidu v ogirkah,
kartopli, tomatah, tomatnomu soku metodom gazoridinnoi
hromatografii, Zatv. Ministerstvom ohoroni navkolishn'ogo
prirodnogo seredovishha Ukraini #16 vid 22.01.2007r., #
742-2007.

70

13.

14.

15.

16.

17.

Metodicheskie ukazanija po opredeleniju propamokarb
gidrohlorida (previkura-N) v vode, pochve, kartofele,
saharnoj svekle metodami gazozhidkostnoj i tonkoslojnoj
hromatografii, # 12-96.// Metodicheskie ukazanija po
opredeleniju mikrokolichestv pesticidov v produktah
pitanija, kormah i vneshnej srede. Kiev, 2000, # 27-S.82-
88.

Metodichni  vkazivki z viznachennja propamokarb
gidrohloridu v kartopli, perci, kavunah, baklazhanah,
kapusti, ogirkah, tomatah ta tomatnomu sokovi metodom

visokoefektivnoi ridinnoi  hromotografii, # 343-2002//
Metodichni  vkazivki z viznachennja mikrokil'kostej
pesticidiv. v produktah harchuvannja, kormah ta

navkolishn'omu seredovishhi. Kiiv, 2004, # 40-S.58-67.

Spynu E.l.  Sovremennye problemy kompleksnogo
reglamentirovanija  pesticidov//  Aktual'nye problemy
toksikologii. Tezisy dokladov nauchnoj konferencii,

posvjashhennoj 75-letiju so dnja rozhdenija Ju.S. Kagana,
7-8 oktjabrja 19997., 1999. — S.142.

Patrich E. and H. Maibach. Dermatotoxicology in
Principles and Methods of Toxicology/ Edited by
A.W.Hayes — 3" edition. — New York, USA: Raven Press,
Ltd New York, 1994. — P.767-803.

Magnusson B. and Kligman A.M. The Identification of
Contact Allergens by Animal Assay. The Guinea Pig
Maximization Test.// The Journal of Investigative
Dermatology/-1968. — Vol.52, Issue 3. — P. 268-277.

Mamepian Haditiwos 0o pedakujii 3.09.2013



HEOGAGMK €KOAOTii Ta MCECAHIIHHH

OPUTTHAJNBbHI AOCNIAXXEHHSA

© Naxoscbka H.B., Iamannosa O.B., LLnukoea O.A., Kapawes |.I1.
YOK [577.21:616.5-002]-053.3/.5

POJ1b MNOJIIMOP®I3MIB EHIB TOJIJ1-NOAIBHUX PELIENTOPIB 2,4
TA BIJIKA KJIITUH KNNAPA B PO3BUTKY BPOHXIAJ/IbHOI ACTMU ¥
AOPOCINX"

JlaxoBcbka H.B., Ismavinosa O.B., Lllnmkosa O.A., Kavigawes L[],
BOH3Y «YkpaiHcbka MeguyHa cTomaTtororiyHa akagemis», M. Nontaea

[eHeTndeckne acrekTsl acTMbl M atormu LLUMPOKO U3yYaroTcs. [E€HOB-KaHANAATOB U JIOKYCOB XPOMOCOM, BEPOSTHO OTBE-
YaK0T 33 BO3HUKHOBEHUS BPOHXUATIBHOM acTMbl (BA) OINPERENIEHO GOJbILIOE KOIMYECTBO. LIe/iblo HALLEN paboTsl CTaso
usydeHne rnosmmoppnamoB 2258G/A reHa TLRZ2 (rs5743708) n 896A/G reHaTLR4 (rs4986791), reHa 6e/1ka KieTok Kna-
pa (A38G), ¢ yaensHbiM Becom 16 kfa, (CC16) cpean B3poc/ioro Hacenenms. MaTtepmarbsl v METOAbI. Hamu 6biio 06c/Ie-
A0BaHo 45 60s1bHbIX BA B nepnos BHe 060CTpeHus. [nartHo3 bA v CTENEHb TAXKECTH YCTaHOBIEHO COIJIACHO YTBEDXKAEH-
HbIX KDUTEPHEB. Pe3ysibTatsl CCeqoBaHus.: B rpyrne 60/1bHbix BA JOCTOBEPHO Halye BCTpeyaercs reHotul GA (11,1%)
reqa TLR2 (p=0,04) B CpaBHEHUN C rpyririovi KOHTPO/IS. Y MayUEHTOB, KOTOPbIE SB/ISIOTCS HOCUTEISIMU MYTaHTHOM asl-
sie/m A reHy TLRZ B aHaMHE3€e 4Yalye OTMeYa/mcsh MHEBMOHuN (p = 0,046), a Takkxe Oblin MPpU3Haku Kananaosa (p =
0,034) B cpaBHeHmn C riaumeHTamu 6€3 rno/mmopgmsama. lipu mayyeHun rnommopgumsma reHa TLR 4 yCTaHOB/IEHO, YTO
reHotun AG cratuctudecku BeposiTHee (p =0,04) BcTpeyaeTcs B rpyrrne ¢ bA (15,6%), YeM B KOHTPO/IbHOY rpynne. Y
60/1IbHBIX C MOIMMOpPGU3MoM 896A/G reHy TLR4 3aboseBaHne Haq¥mHanocks ¢ 4etcrsa (p=0,03), B CNEKTPE CEHCUOM/IM3A-
Ly b nyeBble  QaxkTopbl  (P=0,02) u uMEM MECTO [IPOSIB/IEHUS APYrovi aieprnyeckos —narosorum
(p=0,045).[To/mmopgHemi BapnaHT 38G reHy CC16 JOCTOBEPHO Yalle BCTPEYAETCs y 60/IbHbIX ¢ ABA Yem B rpyrine rio-
MYSUUOHHOrO KOHTPO/IS (P = 0,019). OCO6EHHOCTSIMU KITMHUYECKUX TIPOSBIIEHMI Y 60/IbHbIX ABA, KOTOpbIE SB/ISIOTCH
HocuTenammu annens 38G reHy CCL16 SB/SIOTCA. [PUOKOBAs CEHCHOMM3aLMS, aTOMUYECKMT AEDMATUT 1 TYOEPKY/IE3 B
aHamMHese, HeoOXo0ANMOCTb B YacTOM IIPUEME [TIHOKOKOPTUKOCTEPOMULOB.

KntoueBble cnoBa: actma, Tonn-peuenTop, nonumopduam, 6enok knetok Knapa

BpoHxianbHa actma (BA) € rmobansHoo npobnemoto, Bernuka Kinbkictb. Hanvacriwe B nitepaTypHuX mxepenax
OCKiNbKM B CBIiTi HapaxoByeTbcsl 6nm3bko 300 MiH ocCiO, nocunarwTbCa Ha AinsHkn xpomocom 5q23-31,6p21.1-
LLIO CTPaXaaloTb Ha AaHy naTororito [5]. FpyHTyloumnCch Ha p23, 11913, 12g14-24.33 i 13911-32. B ubomy nnaHi B
CTaHOapTM30BaHUX MeTodax OuiHku nowmpeHocTi BA y OCTaHHE OeCATUPIYYS BUKMUKaOTb BEIMKUA iHTepec po-
Jopocnux i giTen, MoXHa CTBepaKyBaTu, WO AaHWA Mo- 60TV NoB’A3aHi 3i 3MiHOK FrEHETUYHOro perynioBaHHsA 06-
Ka3HUK y pi3HMX KpaiHax CBiTy cknagae Big 1 4o 18% Ha- paspo3nidHaBanbHUX peuentopis [8], y nepwy 4yepry —
CerneHHsa Ta Mae CTiiKy TeHOEeHUilo A0 3pocTaHHsA. 30k- Toll-nogibHux peuentopie (TLR). Pesynbtat poboTu
pema, B Pocii 3a octaHHi 20 pokiB nowmpeHictb BA 3po- E.Gali Ta cnisaB. [4] He 3Hanwnu acoujauii Mixx ek3emolo,
cna mamxe y 2 pasu i cknagae cborogHi 10-15% Hace- Xap4oBOK aneprieto Ta MiceHc-myTauieto TLR2, Togi sk
neHHs [18]. BaraTtodgakTopHuii Xxapaktep (OpMyBaHHS iHWI JocnifXeHHs NigTBEpPAXYOTb 3B'A30K MK KOHLUEHT-
BA Bknio4ae reHeTUYHy CXUMbHICTb, BMSIMB HABKOSMLL- pauieto 1L4, IgE Ta nopylweHHsAMN y BKa3aHOMY reHi [11].
HbOro CepefoBULLIA, IMYHHI Ta HEMPOreHHi NaHkn Hecne- [Jeski aBTopy BKasyloTb Ha acoujauito MX piBHEM cekpe-
umndivHOT i cneuundivHOI rineppeakTUBHOCTI, porb Bipyc- TopHoro IgE Ta renamu TLR4 [14], iHWi HaykoBUi cTBEp-
HO-MIKpOOHOIO YMHHUKA BMMAarae BpaxyBaHHSI KOXHOIo OXYI0Tb, WO FIOKYCU reHiB, siki nos’s3aHi 3 BA B neBHUX
[00aTKOBOro KOMMOHEHTY, 34aTHOro BNNMBaTW Ha nepe- BMMagKax He MatoTb B3aEMO3B’A3KY i3 cneumndivyHoO CeH-
6ir actmu [1]. MeHeTnYHi acnekTn acTMu Ta aTonii WMpo- cubinisauieto [7]. 3a pesynbtatamm GaraTbox Aocni-
KO BMBYalOTbCA. [eHiB-kaHaMAaTiB Ta NOKYCiB XPOMOCOM, OKEHb MOXHa 3poOMTU BMCHOBOK, LLO HasiBHICTb MOi-
LLIO BipOriaAHO BiAMOBIOAOThL 3@ BUHWKHEHHS aTonivyHOi BA MopdHUX BapiaHTiB reHis TLR4 y aiter XxBopux Ha aToni-

" LutyBanHs npu arectauii kagpis: Jisxoscska H.B., Ismaiinosa O.B., llnukosa O.A., Katidawes I.I1. Pons nonimopehiamie 2eHie
Tonn-nodibHux peyenmopis 2,4 ma 6inka knimu+H Knapa e po3sumky 6poHxiansHoi acmmu y dopocnux // [pobriemu ekosiorii | Meauum-
HM. —2013. - T. 17, N2 5-6. — C. 71 -75.
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YHUIN AepMaTUT MOXe CMPUATU YyTIMBOCTI O BipyCHMX
iHcpekuin Ta obTaxyBaTnM nepebir 3axsoptoBaHHA [15];
BM3Ha4ae 3MiHy xapaktepy nepebiry Ta cTyneHs Bupa-
XKEHOCTi KniHiYHMX nposieiB y aiten 3 BA [13]. CboroaHi
npoeegeHa obmexeHa KinbKicTb AoChigpkeHb LoAo
BNNUBY reHeTn4HMx BapiaHTiB CC 16 Ha po3BuTok BA, Ta
iX pesynbTatn HeoAHo3HauHi (Baldini et al., 1998; Gui et
al., 2003; Kalyoncu et al., 2003; Laing et al., 1998a;
Laing et al., 1998; Sengler et al., 2003; Sharma and
Ghosh, 2004). Binblwictb HaykoBux po3pobok B manmx
nonynsuiHux Bubopkax NiATBEPAXYIOTb acoujiauilo Mix
nonimopcpiamom CC16 Ta puM3MKOM BUHUKHEHHSI acTMu
(Candelaria et al., 2005; Kalyoncu et al., 2003; Laing
et al., 1998; Mansur et al., 2002; Saadat et al., 2004).

MeToto Hawoi poGoTn cTano BMBYEHHS MoniMopdis-
MmiB 2258G/A reHy TLR2 (rs5743708) ta 896A/G reHy
TLR4 (rs4986791), reHy 6inky knituH Knapa (A38G), nu-
Tomoto Barow 16 k[a, (CC16) cepen popocnoro Hace-
neHHs [NonTtaBcbkoi nonynAuii Ta BU3Ha4YeHHs ocobnu-
BOCTEN iIMYHONOrYHOrO cTaTycy Ta KhiHiYHOro nepebiry
BA B 3aneXHOCTi Bif 3MiH B reHOMi.

Marepianu Ta meTtoam

Hamu 6yno o6ctexeHo 45 ocib xBopux Ha BA. [iar-
Ho3 BA Ta cTyniHb ii TSXKKOCTi BCTAHOBNEHO BiAMNOBIAHO
0O 3aTBEpAXEeHWX KpuTepiiB(MiKHapOAHi pekomeHaauii
GINA, 2011) Ha 6a3i anepronoriyHoro i MyfnbLMOHOMOriY-
HOro BigdineHHst MonTaBcbkoi 00MacHOI KIiHIYHOI Nikap-
Hi. AHaMHEeCTUYHi OaHi 3ibpaHi LWNAXOM aHKeTyBaHHSA 3
BMKOPUCTaHHAM creuianbHOro onutyeanbHKKa. Ycim na-
uieHTam 3 BA Oynu npoBeaeHi 3aranbHOKNiHIYHI Nabopa-
TOPHIi, IHCTPYMeHTanbHi Ta anepromnoridHe OBOCTEXEHHS
(npuk-TecT). OBGCTEXEHHA NPOBOAWMMN 3a YMOBM BiACYT-
HOCTi Yy MauieHTa 3aroCTPEHHS OCHOBHOIO YW CYMyTHIX
XPOHIYHUX, BiACYTHOCTI FOCTPUX iHTEPKYPEHTHUX iH(EK-
LiHMX 3aXBOPIOBaHb Ta TSPKKOI CYMyTHbLOI NaTonorii, sika
6 morna BnnMHYTM Ha pe3ynbTatu gocnimkeHHs. [o rpy-
Ny KOHTponto yeinwnu 3pasku OHK 90 npakTnuyHo 300po-
BMX ocib, 6e3 anepronoriyHoro aHamHesy 3 6asu [HK
HAI reHeTUYHMX Ta iIMyHOMOrYHNX OCHOB PO3BUTKY NnaTo-
norii Ta dapmakoreHeTukm BAH3Y «YkpaiHcbka mMegnu-
Ha cTomaTornoriyHa akagemia». BusHaueHHsa nonimopdi-
3miB 2258G/A reHy TLR2 ta 896A/G reHy TLR4, reny
CC16 npoBefgeHO MeTOAOM MOMiMEpPasHOoi NaHLroBoi
peakuii [12]. PeHoTMN nimcboumTiB aHanisyBanu LUISIXOM
BU3HAYEHHS1 PIBHIB €KCrpecii NOBEPXHEBUX aHTUrEHIB
KNITUH 3 BUKOPUCTAHHAM MOHOKITOHanNbHUX aHTuTin CD4,
CD25 (BupobHuuteo «CopbeHT», Pocis) Ta BHYTPIWHbLO-

KniTuHHOro Binky FoxP3 («eBioscience», CLUA) meTonom
NPOTOYHOI LMTONIOOPUMETPIi Ha MPOTOYHOMY LUMUTOD-
ntoopomeTpi EPIX LX-MCL (Beckman Coulter, CLIA),
BUKOPUCTOBYIOUM Mporpamy System Il TM software. Pi-
BeHb 3aranbHoro IgE, iHTepnelkiHy-4,10 (TOB «Ykpwmea-
HoH», YkpaiHa) B cupoBaTLUi KpOBi BM3Hayanu 3a [orno-
MOrOK HEeNpsIMOro iMyHOepMeTHOro aHaniay.

MaTtemaTtuyHy 0GpoOKy OTPUMAaHUX AaHWUX 3[4IACHIO-
Banu 3 BuUKopucTaHHAM nporpamu «STATISTICA 6.0»
(StatSoft Inc). Posnogin reHoTtunis 3a gocnigKyBaHumMm
noniMopHMK FIOKyCaMn NepeBIpann Ha BigNOBIAHICTb
piBHOBa3i Xapai-BaiHbGepra 3a 4onomorow Kputepito )(2.
[OpiBHAHHSA 4YacTOT reHOTMNIB MiDK JOCHIAXYBaHUMW TPpY-
namMu NPOBOAMUNN LUNSAXOM aHanidy Tabnuub CrpsKeHoCTi
3a JOMoMOro To4yHoro TecTy diwepa. [na NOpiBHAHHA
4YacToT anenen BUKOPUCTOBYBAanNU KpUTepin )(2. [ns ouin-
KN OOCTOBIPHOCTI BIAMIHHOCTEW MK rpynamy BUKOPUCTO-
ByBanu TOYHWIA [BOCTOPOHHIN kpuTepin Piwepa (gns
manux rpyn). Ang ycix BuAiB aHamnisy CTaTUCTUYHO 3Ha-
YyLMMK BBaXanu BigmiHHocTi npu p < 0,05.

Pe3ynbTtaTtn Ta ix 06rosopeHHs

Cepepn obectexeHnx y 5 (11,1%) nauieHTiB 3axBopto-
BaHHs1 Maro iHTepMiTyumin xapaktep, y 23 (51,2%) ocit
Oyna nerka cTyniHb, y 17(37,7%) XBOpUX — CEpeHs CTy-
niHb TsXKKOCTI nepebiry BA. MeHeTUYHa feTepmiHOBaHICTb
BA B OCTaHHIln Yyac po3rnagaeTbesl, K O4MH 3 OCHOBHUX
hakTopiB B eTionaTtoreHesi JaHOro 3axsoproBaHHsA [16].
Cepen obctexeHux y 3 (6,6 %) xBopux Bigmidanucs
anepriyHi nposisn 3 6oky obox GaTbkiB, maTepi — y 16
ocib (35,5%), 6atbka — y 10 oci6 (22,2%). Takum YnMHOM,
nepegava cnagkoBOi CXMNBHOCTI A0 anepriyHnx 3axso-
ploBaHb YacTille BigMiYeHa 3a niHiel marepi, Wo y3ro-
DXKyeTbCA 3 nitepaTypHUMn gaHnmu [17].

Hamn Gyna npoaHanisoBaHa 4actoTa MONiMOPAHMX
BapiaHTiB reHiB TLR 2, TLR4, reHy CC16 cepen xBopux
Ha BA Ta B rpyni nonynsuinHoro koHTponto (Tatn.l). B
0cCi0, L0 BXOAMNW OO0 rpynu KOHTPOI0, YacTtoTa reHoTuny
TLR2 GG craHoBuna 97,8%; 4actota retepo3mrotHoro
reHotuny GA — 2,2%, reHotun AA He ByB BusiBneHun. Y
xBopux Ha BA BignoBiagHi peaynbtaTtn 6ynu Takumu: GG —
88,9%, GA — 11,11% Ta AA Takox He OyB BUSABMEHWUW,
TOOTO BiAMIYAETLCA CTATUCTUYHO 3HaYMMa pisHuUUa (p =
0,04) Mk YyacToTamy reHoTUNIB y rpyni KOHTPOMK Ta Y
xBopux Ha BA. YacTtoTa aneni A cepepf rpynu KOHTPOSto
cknana 1,1%, a cepep xBopux Ha BA — 5,6%, Lo gocto-
BipHO He Bigpi3HANOCH (x2:3,1; Bll= 4,59; Ol 1,007-
20,94; p=0,08) (tabn.l).

Tabn 1.
BHympiwHbo2pynosgul po3nodin yacmom 2eHomunie ma nonimopghHux anenel 2eHie TLR2, TLR4, CC16
=
. orr?i:fo- YacroTa re- Mpyna X8opi p l-Ia;:aT o Fp¥ggn|$H- X8opi Ha BA, )éol::'g" B:)LLI* 0"
pcbiam HOTUNY KOHTpOIto (n=45) aneni (n=90) (n=45) df=1 (95% Al)
TLR2 GG 97,8(88) | 88,9 (40) G 98,9 (178) 94,4 (85) 4,59
2258G/ GA 2,2(2) 11,1 (5) 004 (1,007- 0,0
A AA - - ' A 1,1(2) 5,6 (5) 3,10 20,94) 8
TLR4 AA 95,6 (86) 84,4 (38) A 97,8 (176) 92,2 (83) 3,52
896A/G AG 4,5 (4) 15,6 (7) 0.04 (1,06- 0,0
GG - - ' G 2,2 (4 78 (7) 3,42 11,66) 6
AA 86,9 (40) 64,4 (29) 3,84
iggg AG 13 (6) 28,9(13) | 0,019 é 866 E 6,99 (145- | 90
GG - 6,52 (3) 10,12)

Mpumimka: p - pigeHs 3Ha4uUMOcMi, ompumaHuli mecmom )(2 — Or1s1 epyn KOHMPOris ma Xeopux Ha ABA.
p - piseHb 3Ha4uMocmi, ompumaHul mo4yHuM mecmom Diwepa.

Mpu gocnigxeHi nonimopdiamy 896A/G reHy TLR4 B
rpyni KOHTponto 4YactoTa reHotuny AA ctaHoBuna 95,6%,
retepo3urotHoro reHotuny AG — 4,5%, reHotun GG He
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BuaBneHun. Y xsopux Ha BA BignosigHo: AA — 84,4%,
AG - 15,6%, GG — He 3HamgeHo. Mix yactoTtamu reHo-
TUNIB y rpyni NONYnsLUiNHOrO KOHTPOMo Ta XxBopux Ha BA
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BUsIBNEHa AOCTOBipHa pisHuusa (p <0,05), wo moxe xapa-
KTepu3yBaTu AaHy NaTomnorilo, SK CnagKkoBe MOPYLUEHHS
iMyHHOT BignoBigi. Yactota MyTaHTHOI aneni G y rpyni
xBopux Ha BA Gyna ctatucTtuyHO BuULA ()(2 =342;p =
0,064) Ta cknana 7,8%, y NOPIBHSAHHI 3 rPynok KOHTPOIO
(Tabn. 1).

B rpyny koHTponto AN BMBYEHHSI NONiMOPQi3My reHy
CC16 BigibpaHo 46 3paskiB [IHK oci6, o He cTpaxaganu
Ha anepriyHy nartonorito. Y BKasaHii rpyni pesynbTartu
Oynun HacTynHUMK: YacToTa roMO3UrOTHOro reHotuny AA
ctaHoBuna 86,9% (40 ocib) reHotun GG He GyB BusiBre-
HUR, YacToTa reTepo3nroTHoro reHotTuny AG cknana 13%
(6 ocib). Y xBopux Ha ABA BignoBigHi AaHi 6ynu Takumu:
reHotun AA — 64,4% (29 ocib), AG — 28,9% (13 ocib),
GG y 6,52% xBopwux (3 ocib), To6TO Mixx YacToTaMu reHo-
TUNIB Y rpyni KOHTPOrO Ta y xBopux Ha BA BigmivyaeTbca
JocTtosipHa pisHuua (p = 0,019). YacTtota anento A y Ko-
HTPOMbHIN rpyni cknana 93,4%, y xBopux Ha ABA —
78,9%. Yactota anento G cepea xBopux Ha BA cknana
7,8%, cepeq rpynu KOHTPOnto - 2,2%, Wo JOCTOBIPHO He
Bifpi3HAMNOCH (x2=3,42; BlW= 3,52; Ol 1,06- 11,66;
p=0,06) (Tabn.l).

Mpu aHanisi BHYTpPILIHLOrPYNoOBOro po3noginy YacToTt
BCiX BULLE 3a3Ha4YeHUX reHoTuniB Ta noniMopdHuX ane-
new cnocTtepiraBcs HEPiBHOMIPHUI po3noAin aneneu, Ha
WO BKa3dye MpOBEAEHUN aHani3 nokasHuKa BpaxyBaHHS
pigkicHux anenen (U<2) i YyacTku pigkichux anenen (h>0).
[ns Bcix gocnigxyBaHWX NOKYCiB B rpynax KOHTPOM Ta

xBopux Ha BA posnoginu reHoTuniB Bignosiganu ouiky-
BaHWM 3a piBHoBarow Xapgi — BanHbepra. Takox Busie-
NeHo criBnagaHHsA OYiKyBaHOI reTepo3nroTHOCTI Ta reTe-
PO3UrOTHOCTI, SIKa CNOCTepiraeTbCs, WO CBiAYMTb NpPO pi-
BHOBAry reHeTU4YHOI CTPYKTYPW AaHOI nonynsuii.

OOVHMYHMIA HyKneoTuaHui nonimopdiam (OHIM) reHis
Tonn-nopibHNx peuenTopiB BMAMUBaKOTbL Ha 3aranbHUiA
COMaTU4HMIN CTaH MaloTb KniHiYHI nposisu ABA. eTepo-
3uroTHuMn reHotun GA reHy TLR 2 (n=5) cnoctepirascs
Tinbkn y xiHok (100%). [JocToBipHO u4acTiwe y HociiB
aneni A (p = 0,046) B aHamHe3i 6ynu nHeBMOHii (2 i 6i-
nblle pas 3a XWUTTA), @ TaKoX BiAMIYanNUCb O3HAKWN KaH-
onposy (p = 0,034) B nopiBHsHHI 3 nauieHTammn 6e3 noni-
Mopdgiamy (Tabn.2). BHacnigok 3miH B reHax TLR2 Big0y-
BAETbCA NOPYLUEHHS pO3ni3HaBaHHS iH(PEKLINHNX areHTiB
(B TOMy umncni rpubkoBuX), O NPM3BOAMTL A0 AucbanaH-
Cy (PYHKUIOHYBaHHSI CUCTEMW BPOMAXEHOrO iMYHITETY Ta
PO3BUTKY XPOHIYHMX 3anarnbHUX 3axsoptoBaHb. [Mpu nopi-
BHSIHHI PIiBHIB iIMyHOMNOrYHMX MOKa3HWKIB cCepen XBOPUX
Ha BA 3 pisHMMK BapiaHTamu reHy TLR2 cTaTMCTU4YHO
[OCTOBIpHa BiAMIHHICTb CNoCTepiralTbCa NuLle B KOHLe-
HTpaLii uMToKiHiB. Tak, BULLMI piBeHb IL-4 (63,7+8,7 nr/n)
cnocrepirascs y rpyni 6e3 npossis nonimopdiamy (Kpu-
Tepin MaHHa-YiTHi Upi=s0; n2=5) 2,79; p=0,005), a piBeHb
IL-10 6yB 4OCTOBIPHO NiABWLLEHWUIA Y HOCIIB reTepo3nroT-
HOro BapiaHTy reHomy TLR2 (kputepii MaHHa-YiTHi
U(n1:4o; n2:5)33,0; p:0,01) (T36J'I.3).

Tabn.2
KniHiyHi 03Haku e 3anexHocmi eid eapianmy 2eHie TLR2, TLR4, CC16
HasiBHICTb 03HAKN Hocii reHoTuny GG Hocii reHotuny GA 0
reHy TLR2, (n=40) reHy TLR2, (n=5)
Monimopcpiam 2258G/A reHa TLR2
B aHamHesi yacTi nHeBMOHIT (2 i GinbLue pasiB 3a XUTTSH) Tak 12 4 0.046
Hi 28 1 '
B aHaMHesi 03Haku kaHauao3y Ta \abo rpubKoBOro ypaxeHHs! LKipu TaK ;g 11 0.036
Hi '
Monimopdiam 896A/G reHa TLR4
Hocii reHotuny AA Hocii reHotnny AG
rey TLR4, (n=38) reny TLR4, (n=7) p
Moni ceHcmbini3auis, WO BKIOYAE Xap4oBi anepreHn Tak 7 7 0.013
Hi 31 0 '
CynyTHi noni aneprivHi NposiBu (PUHIT, KOH'IOKTUBIT) Tak 6 5 0.045
Hi 32 2 '
B aHamHesi nposiBu "aToniyHoro mapiuy” Tak 7 6
) 0,029
Hi 31 1
Monimopdiam A38G reHa CC16
Hocii reHotuny AA Hocii aneni G .
reny CC16, (n=29) | reny CC16, (n=16) P
MatoTb NposiB1 aTOMIYHOrO AepMaTuTy Tak 4 6 0.04
Hi 24 10 ’
YacrTilwe KopUCTYTbCS iHransuinHUMKM rioKOKOPTUKOIAaMu Tak 3 9 0.02
Hi 26 7 ’
MposiBu rpubkoBoi ceHcmbinisauii Tak 3 8 003
Hi 26 8 ’

OHIM reHa TLR4, sikuii kogye NO3akniTUHHY CTPYKTYpY
eKTOAOMEHY peLenTopa, nonsarae B 3amiHi acnapariHoBol
amiHoKMcnoT  Ha  rnigyuHosy  Asp299Gly 1187
(rs4986790) Ta Ha KiHUeBOMY eTani NoB’A3aHO 3 NPWrHi-
YeHnm dpoccopunioBarHHa IkB-a nicna ctumynauii JMNC,
LLIO, CBOEK Yeprow, Npu3BoanTb A0 3HWXEHHS TpaHCcro-
kauii NFKB B AP0 Ta NO3HAYAETLCA Ha NMPUTHIYEHHI CUH-
Tesy BIiAMOBIAHMX nNpo3ananbHUX LMTOKIHIB. lMoganblue
nopyLleHHs nepegadi aktmsauiiHoro curHany NFkB cy-
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NpoBOOXXy€eTbCA AncbanaHcom cuHTesy Tx1/Tx2, Ta Bu-
3Ha4ae CTyniHb BUPaXEHOCTi KNiHIYHUX NPOsBIB 3aXBO-
plOBaHHA Ta HasIBHICTb CynyTHbOI naTonorii. Monimop-
diam Asp299 Gly TLR4 3i 3miHoto anento Asp Ha Gly 6yB
BUSIBNEHUIN y 7 ocib. Y 6 oci6 uiei rpynu (p=0,03) nposiau
ABA nouynHanucs B paHHbOMY AOWTMHCTBI; 4 nauieHTn
NPOWLLAM TMNOBI eTanu “atoniyHoro mapLy”. [JocToBipHO
yacrtiwe (p=0,02) y uMx XBOpMX Yy MOPIBHAHHI 3 naujieHTa-
MU 6e3 BKkazaHWX reHeTUYHUX 3MiH BM3Havanacb Xap4oBi
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dakTopy ceHcubinisadii. KniHi4HOIO O3HaKol Bka3aHOro
OHIM TLR4 Ttakox Oyna cynyTHA anepriyHa naTtonoris
(PVHOKOH'IOKTMBanNbHUN  CUHAPOM  Ta  AepmaTuT)
(p=0,045) Ta 3axBoptoBaHHsA LLUKT (Tabn.2). Omxe, noni-
Mop@iam reHy Asp299 Gly TLR4 3pebinblworo Bnnveae
Ha 3aranbHi nposiBu aTonil y xBopux Ha BA, Hix Ha 03Ha-
Kn GpoHX0-nereHeBoi AUMYHKLiT Ta cTyniHb TsXKKOCTI Aa-

HOi martornorii, Ha BiAMiHY Bif AaHUX OTPUMAHMX iHLLIMMMU
aBtopamu [10]. BigmiyeHi [OOCTOBipHi 3MiHM piBHSA
CD4"/25"IFoxp3" (kpuTepiit MaHHa-YiTHIU n=3s:n= 7 = 68,0;
p=0,04) Ta IL10 y xBopunx 3 nonimopdgiamom 896A/G reHy
TLR4 (kputepin MaHHa-YiTHiUp=3s:n= 7) = 60,5; p=0,02)
(Tabn.3).

Tabn.3
IMyHOMO2IYHI MOKa3HUKU 8 3anexHocmi 8i0 eeHomuny 2eHy
IMyHONOMHI NOKA3HMKN Hocii reHotnny GG Hocii reHotnny GA o
reHy TLR2, (n=40) reHy TLR2, (n=5)
Monimopdiam 2258G/A reHa TLR2
IL-10, nr/n 0,42+0,02 0,7 £ 0,05 0,013
IL-4, nr/n 63,7+8,7 24,1 +6,28 0,03
Monimopdiam 896A/G reHa TLR4
Hocii reHotuny AA Hocii reHotnny AG .
reHy TLR4, (n=38) reHy TLR4, (n=7) P
CD 47/25°/Foxp3”, [n 0,07 + 0,01 0,03 + 0,01 0,04
IL-10, nr/n 0,45+0,02 0,35+ 0,03 0,02
Monimopdpiam A38G reHa CC16
Hocii reHotuny AA Hocii aneni G .
reHy CC16, (n=29) reHy CC16, (n=16) P
IgE, MOpa/mn 123,7 + 12,26 2449 + 30,33 0,0013

Mpw posrnagi pesynbtaTtiB nonimopdiamy reHy CC 16
3'ICOBaHO, LLIO nepeBaxHa binbLicTb ocid 3 OHIN BkasaHo-
ro reHy manu ceHcubinizauito 4o ABOX i Ginblue anepreHis,
ocobnuBicTO UMX XBopux Gyna rinepyyTnmeicTb A0 rpub-
KOBUX anepreHis (Hanyacrtiwe go rpynun Aspergillus), Tak B
rpyni 3 reteposurototo reHy CC16 BkasaHi nposiBu 6ynu y
6 0cib, 3 MyTaHTHOK FOMO3UroTo Yy 2 Ocib, Lo € cTaTuc-
TUYHO OOCTOBIPHO MPWU MOPIBHSAHHI 3 reHoTMnoM AA reHy
CC16 (tabn. 3). OTpymaHi Hamn pe3ynbTaTtu cniBnagarTb
3 paHumm HaykosuiB 3i CLUA Claire de Burbure Ta cniBas-
TopiB [3] NPO MOLLKOMKYKYM Aito Ha eniTenii nereHb rpmo-
KOBUX arepreHis, NpoTe CTaTUCTUYHO AOCTOBIPHMX MOKa3-
HKKIB, Ha BigMiHy Big Hac, BoHM He oTpumanu. Cepep cy-
nyTHLOI NaTonorii 3BepTae Ha cebe yBary AOCTOBipHa pi3-
HMUS 3a TOYHMM MeTogom Piwepa (Tabn.2) no KinbkocTi
ocif, WO MalTb NPOsSBU aToOMiYHOro AepmMaTtuTy npu nopi-
BHSHHI rpyn 3 nonimopdiamom reHy CC 16. Tak, cepeq Ho-
ciiB reHotTuny GG 2 ocobu, Lo MatoTb iHTEPMITYHOUMI Ne-
pebir XBOpiloTb Ha aToMiYHWI OepMaTuUT, cepen HOCIiB re-
HoTuny AG- 4 ocobu. Hacnpaegi, BnnuB nonimopdiamy
reHiB enitenianbHux knituH nereHb (CC16) Ha yLIKOOKeH-
HS LUKIpY Mae cynepeydnuBuii Xxapakrep, ane € astopu [2],
AKi BKa3dyloTb Ha MNpsSAMUIA B3AEMO3B’A30K noniMopdiamy
reHy CC16 3 artoniyHum gepmatutom y gopocnux. Npu
onpautoBaHHi iMyHOMOrYHMX AaHMX xBopux Ha ABA 3 pis-
HUMK BapiaHTamu reHotunie reHy CC16 3'acoBaHoO, LLO
CTaTUCTUYHO [OOCTOBIpHA Pi3HWUS BigMivyanacb nuwe 3a
piBHeM 3aranbHoro IgE. Y XBopux, siki € HOCISIMU reTepo3u-
rotm reHy CC16 uen nokasHuk cknaB 244,9 + 30,33
MOa/mn, romosurotn GG 191,7+ 13,0 MOa/mn, romo3suro-
Tn 3a AA cknaB 123,7 + 12,26 MOga/mn, Wo € CTaTUCTUYHO
BiporinHo (meTop Kpackana-Yonica, p= 0,0013) (1abn.3),
To6TO CrnocTepiraeTbCs 3anexHiCTb piBHA 3aransHoro IgE
Bil CTaHy reHeTu4YHoro anapaTty. MoxnuBo Lie noB’s3aHo 3
OHaKOBMM pO3TallyBaHHSM Ha xpoMocomi 11q13, sk reHy
Ginka knitvH Krapa, Tak i BucokoaddiHHoro FceRlI-
peuentopa- 3 (FceRI-B) IgE.

Mig yac aHanisyBaHHs nikapcbkux 3acobiB, Lo npu-
MManu xBopi 3'icoBaHo, Lo 0cobu, siki 6ynu Hocisimu re-
HoTuny AG abo GG reHy CC 16 vacTilwe BUKOPUCTOBY-
Banu rniOKOKOPTMKOIAHI npenapaTu (Tabn.2). Lle moxHa
MOSICHUTW, € B YOMY CXOXO [LI€EI0 HA MONEKynApHOMY
piBHi GinkiB kniTMH Knapa Ta rnokokopTtukoigie. Bigomo,
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wo aktueauisg reHa CC16 iHridye dyHkUilo sgepHoro da-
ktopy - KB (NF-kB) wwnaxom nogaeneHHst cpocdopurnto-
BaHHA IkB-B B eniTenianbHUX KNiTUHAX AuXanbHUX LUNS-
XiB, WO B CBOI Yepry Npv3BoAMTb A0 3MeHLUeHHs 3ana-
NeHHs B nereHesin TKaHuHi [9]. [JocnimKeHHs OCTaHHIX
pokiB cBigYaTb, LLO T[OKOKOPTUKOIAN B3aEMOLil0Tb He
Tinbkn 3 GRE (glucocorticoid response element), a i 3 pi-
3HMMUK bakTopamun TpaHckpunuii, Takumm gk AP-1 i NF-
KB Ta iHwWi. KopTukocTepoign BNnvMBaTb Ha TPaHCKpUn-
LifHY aKTUBaLil0 uuTonna3maTmuyHoro iHribitopa NF-kB —
IkBa. LLle ogHieto ocobnmBicTIO HOCITB MyTaHTHOIO rOMO-
3uroTtHoro reHotuny (GG) € nepeHeceHun akTUBHUW Ty-
6epkynbo3 y 2 nauieHTiB (8 Ta 18 pokiB O MOMEHTY Ha-
LIOro OBGCTEXEHHS); NPY MOPIBHSAHHI 3 HOCISIMW reHoTUNYy
AA e ctatcTuyHo BiporigHa pisHuus (p= 0,047) (Tabn.2).
Bigomo, wo Tybepkynbo3 € iHdeKuUinHUM 3axBOploBaH-
HAM, CNPUAHATAMBICTD OO SKOro 3anexuTtb Big 6araTbox
dakTopiB ceped HMX, MOXIMBO, i 3MiHM B reHi CC16.
MpoTe € aaHi, wo aktueadisa TLR2 npn3BoauTb OO BHYT-
PiLUHBLOKMITUHHOrO KiniHry M. tuberculosis makpodaramu
[6]. Ang 3’AcyBaHHA MOXNMBOrO NOEAHAHHS Pi3HUX reHo-
TUNIB BCiX reHiB, WO BM3HA4aloTbCA NpoBedeHO aHani3
rannotunis. [ns npoBegeHHs1 CTaTUCTMYHOI 0Bpobku
OTpUMaHuX AaHux BigibpaHo 46 3paskis JHK 3 BkazaHoi
BMLLE KOHTpOnbHOI rpynu no TLR-peuentopam. Busaene-
HO, WO HanyacrTiwe 3ycTpivaeTbesa rannotmn GGAAAA,
SIK B rpyni KOHTporo, Tak i y xBopux ABA (Tabn.4). B Ha-
LLOMY AOCAiAXEHHI BMSABMEHO, Wo 1 ocoba 3 reHoTnnom
GG reHy CC16 (rannotun- GAAAGG) Ta 1 ocoba 3 reHo-
TunomM AA (rannotun GAAAAA) reHy CC16 manu retepo-
3urotHun BapiaHT (GA) reHy TLR2 i manu B aHamHesi
NposiBU aKTMBHOrO TyOepKynbo3dy. lNpu aHanisi rannotu-
nis reHie TLR4 ta CC16 3'acoBaHo, Wo 3 ocobu 3 rete-
po3uroTHUM reHoTunom reHy CC16 (rannotmn GGAGAG)
Ta 1 ocoba 3 romosuroToro (rannotun GGAGGG) manu
reTepo3nroTHM BapiaHT reHy TLR4, y BCiX UMX XBOPUX
BigMiYanucb vacti nposisu 'PBI, wo manu 3aTsxHuin xa-
pakTep Ta noTpebyBann BUKOPUCTaAHHA aHTMOaKTepianb-
HUX npenapartis. lNpu aHanisi iMyHONOrYHMX MNOKa3HWKIB
cepep HOCIiB rannoTunis BUSIBMEHO, L0 Ha PiBHI cTaTuc-
TMYHOI TeHaeHuii (p< 0,06) Bigpi3HAETLCA piBEHb
CD4%/25"/Foxp3” y HociiB rannoTunis 3 MyTaHTHAM ane-
nem. BuBueHHs nonimopdoHMx rannotunie reHie CC16,
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TLR2 Tta TLR4 € BaxnvBiM acnekToM y po3yMiHHi KMiHiy-

HKX nposeis BA.

Tabn. 4
BHympiwHboepyrnosuti po3nodin 2annomunisg 2eHie TLR2, TLR4, CC16
CcC
16 O Q ol o 0| « ol o
F&3?2‘:%9208832‘2‘39%8(38352‘389%8@
TLgi‘szé§§§§5322$92$928o88o88o8
< < < < < < < < <
R2 | 0| 6| %o |6|%0|6/20]/6/200]/6 20|d|f|loldlfloldflald]s
pyna |63,0/4,3| 0 (239| 0 (0| O | O 0 (43| 0|0 (43|00 O 0 0 oOo(0f(0]O 0 0 0|]0]|O
KoH- [(29)] (2) (11) (2 @
Tponto
(n=46)
Xsopi [51,1/6,7(3 0 |20,0|2,2| 0 |2,2(22| 0 (67| O | O |67| 0| 0 |22]| O 0 oO(0f(0]O 0 0 0jJ0]|O
Ha ABA((23)| ) 9@ | @ (EORNEY (©)] (©)] @
(n=45)
. 6. Long Xiao-Bo. Clara Cell 10-kDa Protein Gene
BucHoBkMm: Transfection Inhibits NF-kB Activity in Airway Epithelial

1. B rpyni xBopux Ha BA gocToBipHO YacTile 3ycTpi- Cells./ Xiao-Bo Long// April 2012.-- Volume 7.-- pexum
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Enaglish version: THE ROLE OF GENES POLYMORPHISM
OF TOLL-LIKE RECEPTORS 2,4 AND CLARA CELL PROTEIN
IN THE DEVELOPMENT OF ASTHMA IN ADULTS™

Lyahovskaya N.V., Izmailova O.V., Shlykova O.A, Kaydashev I.P.

Research Institute for Genetic and immunological bases for the development of pathology and pharmacogenetics Supreme State edu-
cational institution of Ukraine "Ukrainian Medical Stomatological Academy", Poltava.

Genetic aspects of asthma and atopy have been widely studied. Candidate genes and loci of chromosomes probably re-
sponsible for the occurrence of bronchial asthma (BA) is defined by a large amount. The aim of our work was to stuady
polymorphisms 2258G / A gene TLRZ2 (rs5743708) and 896A / G genaTlR4 (rs4986791), Clara cell protein gene
(A38G), with a specific weight of 16 kDa (CC16) in the adult population. Materials and Methods. We examined 45 pa-
tients with asthma in the period without exacerbation. Diagnosis of asthma severity and installed in accordance with the
approved criteria. Results: Patients with BA significantly more common had genotype GA (11,1%) gene TLR2 (p = 0.04)
compared with the control group. In patients who are carriers of a mutant allele of a gene TLRZ2 A history pneumonia
frequently observed (p = 0.046) and there were signs of candidiasis (p = 0.034) compared with patients with no poly-
morphism. In the study of polymorphism of TLR 4 found that genotype AG statistically more likely (p = 0.04) is found in
the BA group (15.6%) than in the control group. Patients with polymorphism 896A / G TLR4 gene disease begins in
childhood (p = 0.03) in the spectrum of sensitization were dietary factors (p = 0.02) and there were other manifesta-
tions of allergic diseases (p = 0.045). Polymorphic variant gene 38G CC16 significantly more common in patients with BA
than in the control population (p = 0.019). Clinical manifestations in patients with BA who are carriers of the gene allele
38G CC16 are fungal sensitization, atopic dermatitis and history of tuberculosis, the need for frequent doses of glucocor-
ticoids.

Key words: asthma, Toll Like receptor, polymorphism, Clara cell protein.

Bronchial asthma (BA) is a global problem [5]. Based Currently, a limited number of studies conducted on
on standardized methods for estimating the prevalence of the impact of genetic variants on the development of BA
asthma in adults and children, it can be argued that this CC186, their results have been mixed (Baldini et al., 1998;
figure in different countries ranges from 1 to 18% of the Gui et al.,, 2003; Kalyoncu et al.,, 2003; Laing et al.,
population has steadily increased. In particular, in Russia 1998a; Laing et al., 1998; Sengler et al., 2003; Sharma
for the last 20 years, the prevalence of asthma increased and Ghosh, 2004). Most scientific research in small
by almost a factor of 2 and is now 10-15% of the popula- population group confirm the association between the
tion [18]. Multifactorial nature of the formation of asthma polymorphism of CC16 and risk asthma (Candelaria et
include genetic predisposition, environmental influences, al., 2005; Kalyoncu et al., 2003; Laing et al., 1998; Man-
immune and neurogenic level of nonspecific and specific sur et al., 2002; Saadat et al., 2004).
hyperreactivity, the role of viral and microbial factor re- The aim of our work was to study polymorphisms
quires consideration of each additional component, ca- 2258G / A gene TLR2 (rs5743708) and 896A / G
pable of influencing the course of asthma [1]. Genetic genaTLR4 (rs4986791), Clara cell protein gene (A38G),
aspects of asthma and atopy have been widely studied. with a specific weight of 16 kDa (SS16) in the adult popu-
Candidate genes and loci of chromosomes probably re- lation of Poltava regions and determine the clinical
sponsible for the occurrence of BA has defined a large course BA based on changes in the genome.
number. Most often in the literature refer about the re- Materials and Methods. We examined 45 patients
gions of chromosomes 5¢23-31, 6p21.1-p23, 11913, with the BA. Diagnosis of asthma and its severity will es-
12914-24.33 and 13qg11-32. In this regard, in the last tablish the approved criteria (international recommenda-
decade of great interest associated with a change of the tions GINA, 2011) on the basis of Allergy and Pulmonol-
genetic regulation of Toll-like receptors (TLR) [8]. E.Gali ogy Poltava Regional Hospital. All patients with BA were
et al. [4] found no association between eczema and food held general clinical laboratory and instrumental exami-
allergy mix-mutation TLR2, whereas other studies con- nation of allergy (skin prick test). The survey was carried
firm the correlation between the concentration of IL4, IgE out in the absence of the patient's worsening primary or
and violations in this gene [11]. Some authors point to a concomitant chronic, non-acute intercurrent infectious
relationship between the level of IgE and genes TLR4 diseases and severe comorbidity, which could affect the
[14], other scholars argue that in some cases do not have results of the study. The control group included 90 DNA
the relationship with specific sensitization [7]. We can samples from healthy individuals without allergic history
conclude that the presence of TLR4 gene polymorphisms of DNA base CRI genetic and immunological bases for
in children with atopic dermatitis can promote hypersensi- the development of pathology and pharmacogenetics of
tivity to viral infections and burden of the disease [15] de- Ukrainian Medical Dental Academy. Identification of poly-
fine the changing nature of the course and severity of morphisms 2258G / A gene TLR2 and 896A / G gene
clinical manifestations of asthma in children. [13]. TLR4, gene CC16 conducted by polymerase chain reac-

* To cite this English version: Lyahovskaya N.V., lzmailova O.V., Shlykova O.A, Kaydashev I.P.. The Role of Genes Polymorphism of Toll-
like Receptors 2,4 and Clara Cell Protein in the Development of Asthma in Adults / / Problemy ekologii ta medytsyny. - 2013. - Vol 17,
N9 5-6. - P. 76 -80.
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tion [12]. The phenotype of the lymphocytes was as-
sessed by determining the expression levels of cell sur-
face antigens using the monoclonal antibodies CD4 +,
CD25 ("Sorbent", Russia), and Intracellular protein FoxP3
(«eBioscience», USA) on a flow cytoflyuorometri EPIX
LX-MCL (Beckman Coulter, USA) using a program Sys-
tem Il TM software. Serum total IgE, IL-4, 10 (OOO
"Ukrmed Don", Ukraine) in serum was determined by in-
direct IFA analysis.

Mathematical processing of the data was performed
using the program «STATISTICA 6.0» (StatSoft Inc). The
distribution of genotypes of polymorphic loci with the test
checked for compliance with Hardy-Weinberg equilibrium
using the criterion x2. Comparison of genotype frequen-
cies between the study groups was performed by analy-
sis of contingency tables using Fisher's exact test. To
compare the allele frequencies used criterion x2. To as-
sess the significance of differences between groups us-
ing two-tailed Fisher's exact (for small groups). For all
types of analysis were considered statistically significant
differences at p <0.05.

Results and discussion. Genetic determinism of BA
recently regarded as one of the main factors in the
etiopathogenesis of this disease [16]. Among surveyed in
3 (6.6%) patients had allergic reactions on the part of
both parents, mother - in 16 people (35.5%), father - in
10 people (22.2%). Thus, the transmission of hereditary
predisposition to allergic diseases often marked on the
mother, which is consistent with literature data [17].

We analyzed the frequency of polymorphic variants of
genes TLR 2, TLR4, CC16 gene among patients with BA
and population control group (Table 1). Individuals who
belonged to the control group, the frequency of TLR2 GG
genotype was 97.8%, the frequency of heterozygous
genotype GA - 2,2%, AA genotype was detected. Pa-

tients with BA results were : GG - 88,9%, GA - 11,11%
and AA also was not identified, there was a statistically
significant difference (p = 0.04) between the frequencies
of genotypes in the control group and patients BA. Fre-
quency of allele A of the control group was 1.1%, and
among patients BA - 5.6%, which did not differ signifi-
cantly (p =0, 08) (Table 1).

In the study of polymorphism 896A / G TLR4 gene in
the control group, the frequency of AA genotype was
95.6%, heterozygous genotype AG - 4,5%, GG genotype
was not found. Patients BA respectively: AA - 84,4%, AG -
15,6%, GG - not found. Between the frequencies of geno-
types in the population control group and patients with BA
was significant difference (p <0.05), which can character-
ize this pathology is an inherited disorder of the immune
response. The frequency of the mutant G allele in patients
with BA was statistically higher (p = 0.064) and was 7.8%,
compared with the control group (Table 1).

The control group for the study of gene polymor-
phism CC16 was selected 46 DNA samples from people
who are not suffering from an allergic pathology. Within
this group the results were as follows: the frequency of
the homozygous AA genotype was 86.9% (40 people),
GG genotype was not detected, the frequency of the het-
erozygous genotype AG was 13% (6 people). Patients
BA relevant data were as follows: genotype AA - 64.4%
(29 people), AG - 28,9% (13 people), GG 6.52% of pa-
tients (3 people), that is, between the frequencies of
genotypes in the group control and patients BA noted a
significant difference (p = 0.019). Frequency of allele A in
the control group was 93.4% in patients with AAA -
78.9%. G allele frequency among patients with BA was
7.8% in the control group - 2.2%, which did not differ sig-
nificantly (p = 0.06) (Table 1).

Table 1.
The Frequency Distribution of Genotypes and Alleles gene’'s TLR2, TLR4, CC16
gerrr]%r— Control Patients . Control Patients with 2 "
P ﬁ’ism Genotypes group with asthma P Alleles group asthma df-’l p
p (n=45) (n=45) =
TLR2 GG 97,8 (88) 88,9 (40) G 98,9 (178) 94,4 (85)
2258G/ GA 2,2 (2) 11,1 (5)
A AA - - 0,04 A 1,1(2) 5,6 (5) 3,10 0,08
TLR4 AA 95,6 (86) 84,4 (38) A 97,8 (176) 92,2 (83)
AG 4,5 (4) 15,6 (7)
896A/G GG - - 0.04 G 22 (@) 7.8 (7) 342 | 006
cC 16 AA 86,9 (40) 64,4 (29) A 86 71
A38G AG 13 (6) 28,9 (13) 0,019 6,99 0,008
GG - 6,52 (3) G 6 19

*p < 0,05 in comparison with the control group

In the analysis of intra-frequency distribution of all the
above genotypes and alleles observed uneven distribu-
tion of alleles, as indicated by the analysis of index ex-
cluding rare alleles (a <2) and the proportion of rare al-
leles (h> 0). For all the studied loci in the control groups
and patients ABA genotype distributions were as ex-
pected for the equilibrium of Hardy - Weinberg. Also
found a match expected heterozygosity and heterozygos-
ity, which is observed, indicating that the equilibrium ge-
netic structure of the population. Heterozygous genotype
GA gene TLR 2 (n = 5) was observed only in women
(100%). Significantly more often carriers of allele A (p =
0.046) had a history of pneumonia (2 or more times dur-
ing his life), and there were signs of candidiasis (p =
0.034) compared with patients without the polymorphism

77

(Table 2). Due to changes in the TLR2 gene detection is
a disturbance of infectious agents (including fungal),
which leads to an imbalance of the innate immune sys-
tem functioning and development of chronic inflammatory
diseases. When comparing the levels of immunological
parameters in patients with different BA TLR2 gene vari-
ants statistically significant difference was observed only
in the concentrations of cytokines. Thus, high levels of IL-
4 (63,7+8,7, pg /L) were observed in the group without
exhibiting polymorphism (Mann-Whitney U (n1 = 40; n2 =
5) 2.79, p = 0.005) and IL-10 levels were significantly ele-
vated in carriers of heterozygous genomic embodiment
TLR2 (Mann-Whitney U (n; = 40; n, = 5) 33.0, p = 0.01)
(Table 3).
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Table 2
The Clinical Features of Asthma Depend on Genes Variants TLR2, TLR4, CC16
Genotypes Genotypes
Attribute GG GA p
gene TLR2, (n=40) gene TLR2, (n=5)
Polymorphism 2258G/A gene TLR2
. . . yes 12 4
Frequent pneumonia (more than 2 time a life) 0,046
no 28 1
S . ) yes 11 4
Symptoms of candidiasis and \ or fungal skin lesions 0,036
no 29 1
Polymorphism 896A/G gene TLR4
Genotypes Genotypes
AA AG p
gene TLR4, (n=38) gene TLR4, (n=7)
S . . yes 7 7
Polysensibilisation that including food alergens 0,013
no 31 0
es 6 5
Comorbidities (rhinitis, conjunctivitis) y 0,045
no 32 2
es 7 6
"Atopic march” in the history of deases y 0,029
no 31 1
Polymorphism A38G gene CC16
Genotypes Genotypes
AA AG P
gene CC16, (n=29) gene CC16, (n=16)
es 4 6
Comorbidities atopic dermatitis y 0,04
no 24 10
es 3 9
More likely to use inhaled glucocorticoids y 0,02
no 26 7
. I yes 3 8
Funginal sensibilisation 0,03
no 26 8

Gene SNP TLR4, which encodes the extracellular
structure ektodomenu receptor is replaced by a glycine
amino acid aspartic Asp299Gly 1187 (rs4986790) and
the final stage is connected with a suppressed phos-
phorylation of 1kB-alpha following stimulation with LPS,
which in turn leads to a decrease in translocation of
NFkB nucleus and affects the synthesis of the corre-
sponding inhibition of proinflammatory cytokines. Further
disruption of NFkB activation signal is accompanied by
an imbalance of Th1/Th2 synthesis and determines the
severity of the clinical manifestations of the disease and
the presence of comorbidity. Asp299 Gly TLR4 polymor-
phism with change of Asp to Gly allele was detected in 7
patients. In 6 persons in this group (p = 0.03) manifesta-
tions BA began in early childhood, and 4 patients under-
went standard steps "atopic march." Significantly more
often (p = 0.02) in these patients compared with patients
without these genetic changes determined dietary factors
sensitization. Clinical sign of the TLR4 SNP was also as-
sociated with allergic pathology (p = 0.045) and gastroin-
testinal diseases (Table 2). Thus, gene polymorphism
Asp299 Gly TLR4 mainly affects the common manifesta-
tions of atopy patients with BA than signs bronchopul-
monary difunktsii and severity of this disease, in contrast
to the data obtained by other authors [10] showed a sig-
nificant change in the level of CD4 * / 25 * /| Foxp3 *
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(Mann- Whitney U (n = 38; n = 7) = 68,0; p = 0,04) and
IL10 patients with polymorphism 896A / G gene TLR4
(Mann- Whitney U (n = 38; n =7) = 60,5; p = 0,02) (Table
3). In reviewing the results of gene polymorphism CC 16
found that the vast majority of individuals had sensitiza-
tion to two or more allergens feature of these patients
had hypersensitivity to fungal allergens (often group As-
pergillus), so in the group with heterozygotes gene CC16
these manifestations were 6 people mutant homozygotes
in 2 people, which is statistically significant when com-
pared with the AA genotype CC16 gene (Table 3). Our
results concide with the scientific data [3] on the impor-
tance pathogenetic damaging effects on lung epithelium
fungal allergens, but statistically significant indicators,
unlike us, they have not received. Among comorbidities
noteworthy significant difference on Fisher's exact test
(Table 2) by the number of individuals with atopic derma-
titis in comparison with groups polymorphism CC16.
Thus, among the genotype GG2 persons who suffer from
intermittent for atopic dermatitis among genotype AG - 4
people. In fact, the effect of the polymorphism of lung
epithelial cells (CC16) on the skin damage is contradic-
tory character, but there are authors [2], which indicate a
direct relationship between gene polymorphism CC16
patients with atopic dermatitis in adults.
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Table 3
Immunological parameters Dependency Genotypes
. Genotypes Genotypes
Immunological G();/p GAYIO o
parameters gene TLR2, (n=40) gene TLR2, (n=5)
Polymorphism 2258G/A gene TLR2
IL-10, pg/l 0,42+0,02 0,7 £ 0,05 0,013
IL-4, pg/l 63,7+8,7 24,1 +6,28 0,03
Polymorphism 896A/G gene TLR4
Genotypes Genotypes .
AA AG p
gene TLR4, (n=38) gene TLR4, (n=7)
CD 4°/25°/Foxp3”, G/l 0,07 £ 0,01 0,03 £ 0,01 0,04
IL-10, pg/| 0,45+0,02 0,35+ 0,03 0,02
Polymorphism A38G gene CC16
Genotypes Genotypes X
AA AG p
gene CC16, (n=29) gene CC16, (n=16)
IgE, MOd/ml 123,7 + 12,26 2449 + 30,33 0,0013

In the analysis of immunological data of patients with
different variants of the BA genotypes CC16 found that a
statistically significant difference was observed only at
the level of total IgE. The carriers of the heterozygous
gene CC16 figure was 244,9 + 30,33 MOD / ml, homozy-
gote GG 191,7 + 13,0 MOD / ml, homozygote AA - 123,7
+ 12,26 MOD / ml, which is significantly (Kruskal-Wolisa
method, p = 0.0013) (Table 3). The data on total IgE lev-
els depending on the state of the genetic apparatus
CC16. Perhaps this is due to located on chromosome
11913, as Clara cell protein gene and FceRlI-receptor - b
(FceRI-b) IgE.

In the analysis of drug treatment found that genotype
AG or GG CC 16 gene significantly increased the use of
glucocorticoids (Table 2). Low sensitivity to these agents
can be explained by similar mechanism of action of Clara
cell protein and glucocorticoids [9].

Another feature of the carriers of the mutant homozy-
gous genotype (GG) is transferred active tuberculosis in
2 of 3 patients (8 and 18 years prior to our survey). It is
known that tuberculosis is an infectious disease whose
activity depends on many factors, among them, possibly,
changes in gene SS16. However, there is evidence that
activation of TLR2 leads to intracellular kiling M. tubercu-

losis macrophages [6]. To determine the possible combi-
nations of different genotypes of all genes, which are de-
termined by an analysis of haplotypes. For carrying out
statistical processing of the data 46 DNA samples se-
lected from the above control group TLR-receptors. Re-
vealed that most often occurring haplotype GGAAAA as
in the control group, and patients BA (Table 4). In our
study revealed that one person with the GG genotype
SS16 gene (haplotype - GAAAGG) and 1 man with the
AA genotype (haplotype GAAAAA) SS16 gene variant
were heterozygous (GA) TLR2 gene and had a history of
manifestations of active TB. In the analysis of haplotypes
and gene TLR4 CC16 found that 3 people from the het-
erozygous genotype SS16 gene (haplotype GGAGAG)
and 1 person from homozygotes (haplotype GGAGGG)
were heterozygous gene variant Tlr4, all these patients
had frequent manifestation of SARS that were protracted
and require the use of antimicrobials. In the analysis of
immunological parameters of carrier haplotypes revealed
that the level of a statistical trend (r < 0,06) different lev-
els of CD4 "/ 25 * | Foxp3 * carriers haplotypes with mu-
tant allele. Study of polymorphic gene haplotypes CC16,
TLR2 and TLR4 is an important aspect in understanding
the clinical manifestations of the BA.

Table 4
Gaplotypes of genes TLR2, TLR4, CC16
CC 16 I0) o O} ) 0| <« Ol o
TLR4§§§232088§§53328Ogiiigggigo
TR2| 2| £ 2212|2229 92<29¢<2|9 2 c|o|8|c|a|8|o 3|8
O < 0| < O < 0| < O < O} < O < Ol < 0| <
0| 5|1 3| 0|5 fo0|5|3 0|5 S|o|5%o|d 3ol flo|ld]s|eld]%
Control
63,0 4,3 23,9 43 43
group 29| @ 0 1) of[0]| O 0 0 ) 0 0 ) 0O 0 0|0 0 0 0 0 0 0 0 0 0
(n=46)
Patients 29
with [51,16,7(3 20,0| 1 22122 6,7 6,7
asthmal (23)| ) 0 ©) @]o A | D 0 ?) 0 0 ?) 0O|0R2(1j 0| O 0 0 0 0 0 0 0 0 0
(n=45)

Conclusions:

Patients with BA significantly more common had
genotype GA (11,1%) gene TLR2 (p = 0.04) compared
with the control group. In patients who are carriers of a
mutant allele of a gene TLR2 A history pneumonia fre-
qguently observed (p = 0.046) and there were signs of
candidiasis (p = 0.034) compared with patients with no
polymorphism.
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In the study of polymorphism of TLR 4 found that
genotype AG statistically more likely (p = 0.04) is found in
the BA group (15.6%) than in the control group. Patients
with polymorphism 896A / G TLR4 gene disease begins
in childhood (p = 0.03) in the spectrum of sensitization
were dietary factors (p = 0.02) and there were other
manifestations of allergic diseases (p = 0.045).

Polymorphic variant gene 38G CC16 significantly
more common in patients with BA than in the control
population (p = 0.019). Clinical manifestations in patients
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with AAA who are carriers of the gene allele 38G CC16
are fungal sensitization, atopic dermatitis and history of
tuberculosis, the need for frequent doses of glucocorti-
coids.

Thus, the study of polymorphisms 896A / G TLR4
gene and 2258G / A gene TLR2, A38G CC16 gene is
important in the diagnosis and treatment and prevention
of the BA.
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HEOGAGMK €KOAOTii Ta MCECAHIIHHH

IHcopMaLis ona aBTopiB

3 MeTol AOTPUMAHHS MDKHapoAHWX npaBun oOPMIIEHHS, aBTOpaM PEKOMEHAYETbCH O3HaMOMUTUCA 3 “EAMHUMMU
Bumoramu go PykonuciB gna biomeanyHux XypHanis” Ha www.icmje.org.

Y KOCTi HEBIA'€EMHOI YacTUHK npouecy nybnikauii, aBTopu, PeLeH3eHTH | pe4aKkTopu NOBUHHI NOBIAOMUTM NPo Byab-sKi
KOHNIKTK iHTepeciB | HagaTu AeTanbHy iHpopmauito, nignucaswm dopmy 3asieu npo Cnyx6osy ETuKy Ta Hagicnaswm ii Ha
agpecy pepakuii kypHany. ABTOpWM pykonuciB 3000B’si3aHi MoBa)kaTW NpaBO NpUBATHOCTI nauieHTa. epen noyatkom
OOCHNIMKEeHHS NauieHT NOBMHEH 3anoBHUTK i po3nucatucsa y dopmi 3assu npo IHdopmoBaHy 3rogy. [Jo cTaTTi AOAAETLCA akT
€eKCrnepTHOI KOMICii Npo BiACYTHICTb KOHMIAEHUINHOI iHpopMaLii Ta HanpaBneHHst ycTaHoBW. B HanpaBneHHi 3acBigvyeTbcs, Lo
XOAHa YacTuHa pykonucy He Oyna onybnikoBaHa i He NPUHATa 4O OPYKY IHWNMW BUOAHHAMMN.

CraTtTi ny6nikyroTbCa YKPaAiHCbKOI, POCINCHKOK abo aHrnincbko mMoBamu. ABTOPCbKWUA OpuriHam No4aeTbcsl y OBOX
NPUMIPHUKaX, WO CKNagaloTbes i3 OCHOBHOMO TeKkcTy (cTtaTtTa — 15 cTopiHoK, ornsaa — 20 CTOpIHOK, KOPOTKe MOBIAOMIEHHS — 7
CTOPIHOK); cnucky nitepatypu (ctatTi — go 20, ornagn — go 50, KopoTki noBigomneHHs — Ao 15 mkepen); Tabnuub; intoctpauin
(He Ginble 4); Ha3B PUCYHKIB; aHOTALIN YKPaiHCbKOK, POCINCHKOK Ta aHrnincbkoo MoBaMu (OpieHTOBHO 250 cniB), O MOBUHHI
MiCTUTU OOI'PYHTYBaHHS METU, MaTepianis Ta MeTOAIB, pe3ynbTaTh AOCNIOKEHHS.

Ha nepuwin ctopiHui 3asHavatoTbes: wudp YOK; npissuila aBTopis, iHiLianu, HaykoBi CTyNeHi Ta 3BaHHS; Ha3Ba CTaTTi;
yCTaHOBM, Ae NpauoTb aBTopK, MiCTO; KNtoYoBi cnosa — Big 5 Ao 10 cniB abo cnoBoCcnonyYeHb, WO po3KpMBaloTb 3MICT CTaTTi.
HasBa cTaTTi pOCiiiCbKOIO, YKPAiHCbKOK Ta aHrmnilicbKkolw MOBaMu MOBMHHA ByTu cTucro i He nepesuiyBat 120 cumBoniB.
Min3aronoBok € NPUUHATHUM. TeKCT cTaTTi NOBUHEH ByTU CTPYKTYpOBaHUI HAaCTYMHUM YMHOM: BCTYN, MeTa, mMaTtepian i metoaum,
pe3ynbTaTh Ta BUCHOBOK. Ha OCTaHHIl CTOPIHLI TEKCTY BNacHOPY4Hi nignucy BCix aBTOpiB: Npi3BuLle, iM'A Ta no-6aTbKoBi, No-
WTOBa agpeca, HoMepu TenedoHiB (Cnyx0oBuIM, AOMALLHIA), 32 SKUMKU pedakuia Oyae KOHTakTyBaTw i3 aBTopamu. Mogatoumn
CTaTTIO 4O pedakLii, aBTopy TUM CaMUM NiTBEPAKYIOTb OpUriHanbHICTb poboTu. Lle o3Hadvae, Wwo aBTopchbki Npasa abo Oyab-
AKi iHWI NpaBa BnacHoCTi TpeTix ocib He nopywyoTbes. [ignMcammn aBTopM 3acBigyyloTh, LWO Xo4Ha YacTuHa pykonucy He Byna
ony6nikoBaHa i He NpuiHATa 40 APYKY iHWMMKU BUAAHHAMU. TEKCT APYKYETbCS WPUAPTOM He MeHLe 2,8 MM Ha Ginomy nanepi
Yyepes ABa iHTepBanu, Ha apkywax dopmaTy A4 (210x297 mm), nonsa 3 ycix 6okiB no 20 mm. Kpim ABOX po3apyKoBaHUX KoMif,
maTtepian noTpibHO HagaTW Ha KOMMaKT-AMCKY, TEKCT cTaTTi noBuHeH Oytu y dopmati Microsoft Word. JlaTuHCbKi TepMmiHm,
iHLUOMOBHI croBa MOBWHHI ByTW HagpykoBaHi KypcvBOM. TiMbKy 3aranbHOBXMBaHI CKOPOUYEHHSI MOXYTb noaaeaTvca 6es nosic-
HeHHsi. CKOpPOYEHHs Y Ha3Bi CTaTTi He € NPUAHATHUMK. Bci BennunHn npueoaaTbes B ogmHuuax Cl, ogHak gonyctumumu € 1
iHLWI 3aranbHOBXMBaHI NO3Ha4YeHHs Ta oanHULI BuMiptoBaHHs (I, min., h, C, Da, cal). IntocTpauii (pucyHku, poTorpadii) NOBUHHI
OyTV NpoHyMepoBaHi. Ha3Bu pucyHkiB NOBMHHI OyTW HagpyKoBaHi Ha OKpeMiln CTopiHLi. MantoHk1 NOBUHHI GYT BMKOHaHI 3 BU-
KOPUCTaHHSAM HCTPYMEHTIB, OOCTYMHUX Yy TEKCTOBUX pefakTtopax abo B Excel. ®oTorpadii noBuHHI ByTM BUCOKOSKICHUMW.
Tabnuui po3millyloTbCA Ha OKPEMMX apKyLlax, HYMepyTbCa MOCMILOBHO, KOXHa CTOPIHKA CYNPOBOMXYETLCA KOPOTKMM 3aro-
NoBKOM. PrCyHKM € OOMOBHEHHSAM A0 TeKCTy CTaTTi i He MOBWHHI MOBTOPIOBaTW iHpopmauii, nogaHol y pykonuci. Ha 3BoporTi
PUCYHKIB OMiBLEM CTaBnATb iXHi NOPSAKOBI HOMEpPW, 3a3HavaloTb MPi3BMLLE NEPLUOro aBTopa, CKOpoyeHy HasBy cTaTTi. Cnncok
niTepatypn opopMIOETLCS HA OKPeMUX CTOopiHkax 6e3 ckopodeHb. ABTOPU MoAaloTbes 3a abeTkol, cnovaTky gkepena Kupu-
nvueto, NoTiM naTnHuueto. NocnnaHHs y TeKCTi no3HavaloTbesa undpamun y [kBagpaTHux] gyxkax. [Mopsagok opopmneHHs cnmucky
nitepaTtypu: ona moHorpadin — [MpisBuwe, iHidiann. Hasea kHurn. Micue BuMAaHHA: BUMOABHUUTBO, pik BuaaHHA. KinbkicTb
CTOPIHOK; Ansi XypHanis — lNpi3Buile, iHiuiann. Hasea cratTi. Hassa >xypHany. Tom, Homep. Pik: CTOpIHKKW, Ha SKUX BMILLEHO
cTaTTio.

OpHo4vacHo, aBTOpU HajatlTb MOBHUI Mepeknag TeKCTy, NiJPUCYHOUYHMX NiANMCIB | TaBnuMYHMX MaTepianis aHrminchb-
KO MOBOW. Y nepeniky BUKOPUCTAHOI NiTepaTypyu MOCUNaHHS, HaBeAEHi KMpuUnuueto, TpaHCNiTepPYTbCs i3 3aCTOCYyBaHHAM
nporpamu “Trans 1.02” abo nogibHmx nporpam.

Yci pykonucu >XypHarny peLeH30BaHi HesanexHumu ekcrnieptamu. [Npoueaypa peueH3yBaHHS BKOYae nepesipky
CTaTTi NPOTAroM ABOX TWXKHIB ABOMA cneuianictamu, npusHavyeHMM pegakLuiiHo pagoto. Pykonuc i3 peuleHsieto HaacmnaeTbest
aBTOpPY AN BHECEHHS KOPEKTMB Nepea OCTaTOMHUM MOAAHHAM CTaTTi 40 pedakuii XypHarny.

Micna ny6nikauii ctaTTi aBTopK NepenalTb aBTOPChbKi NpaBa pedakuii )ypHany. Pegakuis 3anuwae 3a coboto npaso
3MiHIOBATK | BUNPaBAATW PYKONWUC, OOHaK BHECEHI KOPEKTUBU He NOBWHHI 3MiHIOBaTW 3aranbHOro 3MiCTy Ta HayKOBOIO 3HAYEHHs
cTaTTi.

3anyyalounm 0O OOCNIMKEeHHS MauieHTiB, aBTOPU HeCcyTb BIAMOBIOANBHICTb 3a BUKOHAHHSA ETUYHWX CTaHAapTiB
"enbciHkcbKoi Aeknapauii 1975 i3 nonpaskamu 2005 poky. Pykonnc noBMHEH MICTUTK HACcTYMHUIA NyHKT: “Mu 3asBnsemo, Wwo nig
Yac pocnigkeHHs npaea nauieHTiB Oynu BpaxoBaHi Yy BiAnOBIOHOCTI A0 BUMOr [enbCiHKCbKOI KOHBEHLIi”. Mpu BUHWUKHEHHI
CYMHIBIB LLOAO BigMNoOBIAHOCTI pykonucy Ao BMMOr ["enbCiHKCbKOI Aeknapadii, aBTopy OyayTb 3060B’A3aHi BiA3BiTyBaTUCA NPO
CYMHIBHi acnekTn AOCMiMKeHHS | 06rpyHTyBaTK NiAcTaBm CBOro NigxoAay.

AKLo gocnigykeHHst BUKOHYETbCA 6e3 3anyyeHHs nabopaTopHUX TBapuH, PYKOMWUC NOBUHEH MICTUTU HACTYNHWUIA MYHKT:
“Mn 3agBnsemo, WO MU He NPOBOAUMO AOCriAXeHb Ha TBapuHax”. [ocnigkeHHs, aki NpoBOOATbCH Ha TBapuHax, MOBUHHI
BiabyBaTucs y BiANOBIAHOCTI i3 BCTAHOBNEHUMM iHCTUTYLIOHaNbHUMN HOPMaMW BUKOPUCTaHHSA nabopaTopHMx TBapuH. HaykoBui
MOBWHHI KepyBaTUCS NPUHLMNAMU 'yMaHHOrO CTaBMEeHHsi 4O TBapuH, O BUKOPUCTOBYIOTLCS B gocnigax. HeobxigHo nogatu Ha-
CTYyMNHy iHdOpMaUito: BU4 TBapuWH, rEeHETUYHUI cTaTyc: NiHia (3rigHO NpaBWn CTaHAapPTHOrO NO3HAYeHHs MiHi nabopaTopHUX
TBapwH); kaTeropis nabopaTopHMx TBapuH abo ix MikpobionoriyHui cTaTyc; Maca Ta Bik TBapuMH Ha NOYaTKy €KCNEpPUMEHTY; Ka-
paHTMH abo TpuBanicTb nepiogy aknimartu3sauii nig Yac nepeBe3eHHst TBAPWH Ha BENWKI BiACTaHi; yTPUMaHHS TBApuWH nig yYac
eKCNepUMEHTY (napameTpu MIKpoKMiMaTy, TemnepaTtypa, BOMOricTb, O0’€M MOBITPsi, CBITMOBWA pPEXWUM, TUM KIiTKW, TUM
niacTunku). ABTOPM MOBWHHI NiATBEPAUTM BIAMOBIAHICTE HOpMaTMBaM YTPMMaHHS Ta rodyBaHHs TBapuH (EBponeicbka
KOHBEHLisi MO 3axuUCTy XpebTOBMX TBApPWH, LLO BUKOPUCTOBYKTBLCA 3 eKCrepuMeHTanbHo abo iHwow meTow. — CTtpacbypr,
1986), HasBHICTb cepTudikaTy SKOCTi, @ TaKkoX MOBIAOMUTU Mxepeno HabyTTa TBapuH. HeobxigHo onvcaTy BCi npouenypu, siki
BMKOHYIOTbCSl Ha TBapWHi, 403K nNpenaparTis, WO BBOAMIUCSA, XipypridHi BTPYYaHHS Ta iHWi Aii, @ TakoX BigMITUTN BUKOPUCTaHHSA
npu LUbOMy MeTofiB aHecTesii (auB. iHdopMmauito npo Mpasa NoanHu | TBapuHu).

Lli npaBuna nowmploloTbCA Ha BCi BUOW PYKOMUCIB, Y TOMY YMCAi CTaTTi, KOPOTKi AOMOBIAi, KOMEHTapi A0 KMiHiYHWX BU-
npobysaHb. Pykonucu, siki He BignosigaTb UMM BUMoram, 6yayTe NOBEPHEHI aBTOpam As1st KOPEKLl.
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Information for authors

In order to comply with the international regulations, the authors are strongly encouraged to consult the “Uniform Re-
qguirements for Manuscripts Submitted to Biomedical Journals” at www.icmje.org.

As an integral part of the publication process, the authors, reviewers and editors are required to confirm whether they
have any conflicts of interest to declare, and to provide details of these in the following Conflict of Interest Statement Form. The
authors of the articles will respect the patients’ right to privacy. Upon the familiarization with the abovementioned details, the pa-
tient must complete the Standard Statement of Informed Consent Form. The lack of confidential data must be certified by the act
of expert committee attached to the article. The referral from the corresponding establishment with the statement that neither
part of the suggested research has been published or accepted for publication in other journals must be sent with it as well.

Articles in Ukrainian, Russian or English are accepted for publication in The Medical and Ecological Problems. The ar-
ticle is submitted to journal in two copies. The article comprises the text of the research (15 pages for articles, 20 pages for re-
views, 7 pages for brief reports); the list of cited literature (20 positions at most for articles; 50 positions at most for reviews; 15
positions at most for brief reports); tables, figures (no more than 4); legends and captions; summaries in Ukrainian, Russian and
English (approximately 250 words) providing the arguments in support of the aim of the research, explanation of materials and
methods, the results and conclusions.

The first page contains UDC code, author’s record (name, initials, scholar degrees, title, the title of the article, institu-
tion, city) and keywords — from 5 to 10 words or phrases revealing the content of the article. Title of the paperin Russian, Ukrain-
ian and English should be concise, it must not exceed 120 characters. A subtitle is acceptable. The text of original papers must
be divided into paragraphs, including introduction, the aim of the research, materials and methods, results and conclusions. The
last page must be manually signed by author(s) of the article, featuring first name, last name and patronymic, address, tele-
phone numbers (office, home) for Editorial office to keep contact with. By submitting a paper to the editor, authors thereby con-
firm the original form of the articles, which means that the copyright or any other property rights of the third parties are not vio-
lated. The author(s) sign the article thereby certifying that neither part of the suggested research has been published or ac-
cepted for publication in other journals. The text of the manuscript must be in printing type no less than 2,8 mm, double-spaced,
on A4-size sheets (210x297 mm); margins from each side — 20 mm. Along with 2 printed copies, the manuscript is provided in
Microsoft Word format on electronic media. Latin notions and foreign words must be typed in italics. Only common abbreviations
may be left unexplained. No abbreviations are acceptable in the title. All values are set in Sl units; however, other generally
used abbreviations and units (I, min., h, C, Da, cal) are also accepted. Figures (drawings, photographs)must be numbered. Fig-
ure captions are to be printed on a separate page. Drawings should be prepared using tools available in Word processors or in
Excel. Photographs must be of high quality. Tablesshould be on separate sheets, numbered consecutively and headed by a
concise title. Figures are adjuncts to the text and should not repeat material presented therein. On the reverse side of the figures
it is necessary to write with a pencil their sequence numbers, name of the first author and the short title of the article. The list of
cited literature is provided on a separate page without abbreviations. The authors are stated in alphabetical order, at first the
sources in Cyrillic alphabet, then in Roman alphabet. The references in the text are indicated in [square] brackets. The cited
works are to be compiled in the following way: for monographies — Name, initials. Book name. Place of publication. Publishing
house, year. Total number of pages; for journals — Name, initials. Article name. Abbreviated name of journal. Volume, number:
pages containing the article.

At the same time the authors provide full translation of the article’s text, picture captions and table materials into
English. In the list of references, the Cyrillic positions must be transliterated with the use of “Trans 1.02” or similar programs.

The original papers are peer-reviewed. Usually editorial staff chooses two readers who review papers during two
weeks. The manuscript with review is sent to authors and after being corrected is delivered to editorial office for final accep-
tance.

Upon publication of the paper, the authors transfer the copyright to the Editorial office of the journal. The Editorial of-
fice reserves the right to alter and correct the manuscript considered for publication in the way that will not change its overall
content and value.

When reporting experiments on human subjects, authors should indicate whether the procedures were performed in
accordance with the ethical standards of Helsinki Declaration of 1975 as revised in 2005. Therefore the manuscript must include
the following clause: “We declare that during research the rights of patients were taken into consideration according to Helsinki
Convention”. If doubts for that matter arise, the authors must account for the doubtful aspects of the study and explain the rea-
sons for their approach.

If the research does not presuppose experiments on laboratory animals, the article must include the following state-
ment: “We declare that we do not perform research on animals”. When reporting experiments on animals, authors should indi-
cate whether the institutional and national guides for care and use of laboratory animals were respected. The authors must fol-
low the principles of humane attitude to animals used in experiments. They must submit the following information: type of ani-
mals, genetic status: the line (according to standard rules of defining the lines of laboratory animals); the category of laboratory
animals or their microbiological status; weight and age of animals at the beginning of the experiment; quarantine or acclimatiza-
tion period during transportation over long distances; maintenance conditions during the experiment (microclimate parameters,
temperature, humidity, air volume, light conditions, cage type, type of bedding material). The authors must prove the compliance
with normative standards on animals maintenance and foddering (European Convention for the Protection of vertebral animals
used in experiments or other purposes. — Strasbourg, 1986) and provide the information as to the acquisition source of animals,
as well as the quality certificate. It is necessary to describe all procedures performed on animals, introduced doses of medica-
tions, surgical interventions and other actions, the use of anesthesia methods (See Statement of Human and Animal Rights).

The abovementioned requirements must apply to all original papers, including original research, brief reports, case re-
ports and also for comments on clinical trials. Manuscripts that do not meet these requirements will be returned to authors for
correction.
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