KNIHIYHA TA EKCMEPUMEHTAJIbHA MEAWULIUHA

TUKYN MeKkens, B 3-X - 9HTEPOKMUCTA, Ha NOANNO3 TOHKOM KULLKK U nMMCbocapKomy TO/ICTOM KULLKK npuwnocb no
1 Ha6}1}0,EI,EHVHO. Konnyectso MHTpaonepaLmnMoHHO BbIABAEHHbIX aHATOMUYECKUX NPUYNH KMLLEYHOW MHBArMHauunun
Yy p,eTeﬁ 00 1 roga v ctapwe 1 roga cywecTBeHHO He oTaMyanacb. Bo Bpema onepaTUBHbIX BMeLLATeNbCTB MO Mo-
BoAy peunauBa KMLLIEYHOM MHBArMHauMn HM B OAHOM C/ly4ae aHaTOMUNYeCKUX NPU4nH, KOTopble MOI/IM BbI3BATb
MHBArMHauuto, He O6Hapy>KEHO. AHaTOMMYECKNe NPUYMHbI He ABAAIOTCA OCHOBHbIMU B BO3HUKHOBEHUN KMLLEYHOW
UHBaArMHauumun y p,eTeﬁ cTapwe 1 roga u B CAyYasax peumamBoB MHBArMHaLMK, NOSTOMY 3TU C/ly4am He MOryT pac-
CMaTpMBaATbCA KaK abCcoOTHbIE NOKa3aHUsA K 9KCTPEHHOMY ONepaTUBHOMY BMeLLaTenbCTay. MNpeanoxeHbl cnocobbl
yhaneHua ansepTukyna Mekkena n noaMNOB U3 KNLLIEYHUKA.
KntoueBble cnoBa: KMweyHaa MHBArMHaumMaA, aHaTOMUYECKUE NPUYUHDI, AETH.

ANATOMICAL FEATURES AS CAUSES OF INTUSSUSCEPTION IN CHILDREN

Grytsenko Y. M., Grytsenko M. I.

Abstract. Causes of intussusception in children are still unclear. It is probably the anatomical features that require
surgical reduction in children aged over one year who have been diagnosed with insussusception and its relapses.
Clinicians advocating conservative tactics point out on the low incidence rate of insussusception in clinical practice,
including cases of the recurrence of insussusception in children over a year.

The present study aimed at determining the incidence rate of insussusception due to anatomical features in
children and elaborating the approach towards its correction.

Through the period from 1986 to 2018, 258 children diagnosed to have insussusception aged from 3 months to
13 years underwent the treatment at the Surgical Pediatric Department, Poltava. The recurrence of insussusception
was observed in 17 cases in 12 children. Conservative treatment was performed in 184 patients (71,3%); surgery
was performed in 74 children (28,7%). Insussusception due to anatomical features was seen in 17 cases that made
up 6,5% of all cases of insussusception and 22,9% of cases treated surgically. The analysis of anatomical causes of
insussusception has shown that 12 cases were due to Meckel’s diverticulum, 3 cases were due to enterocyct, 1 cases
were due to developed due to each of those conditions as intestinal polyposis and rectal lymphosarcoma. By their
age, children with insussusception due to anatomical features can be distributed into the following groups: patients
under a year — 8 children (47,1%), patients from 1 to 3 years — 5 children (29,4%) and over 3 years — 4 children
(23,5%). The number of cases due to anatomical features found out during the operation in the children under 1
year and over 1 year did not significantly differ.

4 children with reccurent insussusception were operated on. During the surgery on recurrent insussusception,
no anatomical features that might cause the problem were detected in each of the cases.

According to the results obtained, Meckel’s diverticulum has been found as the commonest cause of
insussusception. We have also proposed aseptic removal of Meckel’s diverticulum that does not require the wide
opening of intestinal lumen. This technique can be used in every case despite of the width of the base of Meckel’s
diverticulum.

As an alternative to multiple sections or segmental resection of intestine in case of polyps, we have proposed the
technique for removal of multiple polyps of large and small intestines.

The study has demonstrated the anatomical peculiarities do not play a leading role in the occurrence of
insussusception in children over 1 year and in cases of the recurrence of insussusception, therefore they can not be
regarded as absolute indication for emergency operation.

The prospects for further investigation may include the changes in management of children with insussusception
the onset of which is not longer than 24 hours, in children over 1 year and in children with insussusception towards
the broadening of indications for conservative treatment.
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38’A30K ny6niKauii 3 n1aHOBMMWU HAyKOBO-A0CAIA-
HUMK pobotamu. CtaTta € dpparmeHTom HAP «KniHi-
KO-NaToreHeTMYHa ONTMMI3aLifa AiarHOCTMKKU, MPOrHO-
3yBaHHA, /iKyBaHHA Ta NPOQINAKTUKM YCKNALHEHUX
po3n1aaiB LEeHTPANbHOT HEPBOBOI CUCTEMM, @ TAKOXK He-
BPO/IOTIYHUX NOPYLUEHb NPW COMaTUYHIl natosorii» (N
OeprKaBHoi peecTpauii 0116U004190).

Bcryn. MNocTiHcynbTHa BTOMa (MIB) — oaHe 3 masno-
BMBYEHUX YCKNALHEHb TOCTPUX MOPYLIEHb MO3KOBO-

ro KpoBoobiry (MMK), Wwo mae 3HaYHWIN HeraTUBHWUIA
BM/IMB Ha MOCTIHCY/IbTHY CMEPTHICTb, MOKa3HWKK He-
npaLes3faTHoOCTI Ta AKICTb XUTTa nauieHTis [1,2,3]. Mpwu
ONUTYBaHHI BigMiHHUMK pucamu TIB € ii noasa nicna
po3BuTKy IMMK, BOHa He nos’A3aHa 3 byab-AKMMK Ha-
BaHTAYXEHHAMM Ta He 3HUKAE MicNA AOCTaTHbOrO BiAMno-
UMHKY [4].

3rigHO ocTaHHiX gocnigxeHb [MIB € eTionatoreHe-
TUYHO reTeporeHHUM GeHOMEHOM, 3aNeKHUM Bif, Yacy
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BUHUKHEHHA BigHocHo MIMK [5,6,7]. MIB, wo HaaBHa B
roctpomy nepiogi MMK, acouitoeTbca, nepesaxkHo, 3
6ionoriuHumm dakTopamm [7], cepen AKUX iCTOTHY posb
BiAirpatoTb MOCTIHCYAbTHI IMYHHI Ta 3anasbHi peakuii
[8,9,10].

Toll-noajibHi peuenTtopu 4 (TLR4) HanexaTtb 40 naT-
TEePH-PO3Ni3HaBaNlbHUX CUTHANbHWUX pPeLenTopiB BPO-
[OYKEHOTo IMYHITeTy, AIKi B LeHTpa/ibHill HepBOBIl cUCTEMI
eKCnpecyTbCA Ha LLUTOMNA3MaTUYHIN membpaHi Mikpo-
rnii Ta actpoumTis [11,12,13]. Mpw yLWKOAKEHHI TKAHUHU
MO3KYy (B TOMY 4YuMcCAi i Npu iHCYNbTax) BUBINbHAOTLCA
Pi3HOMAaHITHI eHAO0reHHi firaHaAn (MoNekynspHi naTrep-
HU, acoLiOBaHi 3 NOLWKOAXKEHHAM) — akTMBaTOpU TLR4,
3 NOAA/bLUOK AKTMBALLIEID A4EPHOMO TPAHCKPUNLIMHOTO
daKTopy KB Ta CTUMYANALED TPAHCKPUNLT reHiB, Lo Ko-
AYIOTb YNCenbHi cybCcTaHLji iIMyHHO-3amanbHMX peakuin
(LMTOKIHKM, XeMOKiIHW, MONeRyNU aaresii, MaTPUKCHI me-
Tasnonentuaasu-9, towo) [14,15,16,17,18].

leH TLR4 po3TalwoBaHUI Ha KOpoTKOMy nedi 9-i
xpomocomu (9g32-33). Ha TenepiwHiit Yac onucaHi gBa
GYHKUiOHANbHUX  OAHOHYKAEOTUAHUX nonimopdismum
(OHM) reHy TLR4: 896A/G (Asp299Gly; rs4986790) Ta
1196C/T (Thr399lle; rs4986791). Y eBponeiiLis MiHOPHI
aneni OHM 896A/G Tta 1196C/T reHy TLR4 y nepeBakHiit
KiNbKOCTi BMMaAKiB € Ko-cerperauitHMmu (ycnagKoBy-
10TbCA cNinbHO) [18]. OHM 896A/G reHy TLR4, 3 yactoTolo
MiHopHoro anento (G anenb) B nonynaujii Tpoxu Ginble
5%, € 3amiHOIO aA€HO3MHY Ha ryaHiH y NON0XeHHi 896
ek3oHy 3 [19]. MiHopHuit BapiaHT OHIM 896A/G reHy
TLR4 cynpoBOAKYETbCA 3aMiHOO acnapTaTa Ha MiLyMH B
299 nosuuii (Asp299Gly) eKkcTpaLentonapHOro AOMeHy
TLR4 3i 3HMKEHHAM pO3ni3HaBaHHA BigNOBIAHMX NiraH-
AiB Ta NOPYLIEHHAM NPOBeAEHHA CUTHaNY Bifl aKTUBOBA-
HOro peuenTopa BCEPEAMHY KNITUHW, WO, Y KiHLEeBOMY
pe3ynbTaTi, Beae A0 moandikauii iMyHHUX Ta 3anasbHUX
peakuii [20].

B ocTaHHi poKM 3'ABUAMCA MOBILOM/EHHS LWOAO
38’a3kiB OHIM 896A/G reHy TLR4 3 ocobansoctamu Kii-
HiyHoro nepebiry iHcynbTiB [21], KiNbKICHUMKM XapakTe-
PUCTMKAaMW MapKepiB CUCTEMHOMO 3amnajieHHA B Pi3Hi
NOCTiHCYNbTHI Nepioan [21,22], 0cobAnBOCTAMM KANiHiY-
Horo nepebiry MIB [23]. Tomy, 3 ypaxyBaHHAM peHOMe-
HY YacoBoi reteporeHHocTi MNIB, € AOUiAbHUM BMBYEHHA
MOXAMBUX acouiauint mixk OHM 896A/G reHy TLR4 Ta
0C06MBOCTAMM KAliHIYHOTO Nepebiry pisHux Tunis MNIB.

MeTta pocnipKeHHA: BMBYUTU PO3MOAIN anenen i
reHoTmnis 896A/G reHy TLR4 y naujieHTis 3 MIB Ta gocni-
autn acouiauii OHM 896A/G reHy TLR4 3 ocobnmsocTa-
MW KniHiYHOro nepebiry pisHux Tunis MNIB 3anexHo Big, ii
YACOBMX XapPaKTEPUCTUK.

O6’ekT i meToau gocnigKeHHA. 3arasiom B A0CAHi-
AXKeHHA BKAtoyeHo 120 nauienTis 3 IMIMK: iwemiyHMmm
iHCyNbTaMW, remopariyHMMKM iHCYyAbTamMu Ta TPaH3u-
TOPHUMM iLLEMIYHMMM aTaKaMn. YMOBaMU BKIOYEHHA
NaLieHTIB B AOCNIAMKEHHA Byna BiACYTHICTb: CynMyTHbOI
natonorii, Aka 6 morna NoTeHLiAHO BM/AMBATU Ha BU-
HUKHEHHA abo NOCWUNEeHHA BTOMM (OHKO/OFIYHI 3axBo-
ptOBaHHA, XBOPO6M CMCTEMM KPOBi, AEKOMMNEHCOBaHa
COMaTMYHa NaTo/OoriA, Nporpecytya CTeHOKapAia, ro-
CTpuii iHbApPKT MiOKapAy), 3aXBOptOBaHb Ta CTaHIB, LLO
CYMNPOBOAKYHOTbCA O3HAKaMM CUCTEMHOTO 3amnaieHHsA
(nocTiHCyNbTHI iHdEKUiViHI ycKNaAHeHHs, nipekKcisa, cy-
NyTHi XPOHiYHi iHDEKLUilHi Ta iMyHO-3ananbHi 3axBo-
PIOBAHHA), 3/I0B}KMBAHHA asIKOrosieM, O3HaK AeMeHLui
(3HaYeHHs KOPOTKOI WKaA/M OLiHKM MCUXIYHOTO CTaTycy

MeHLWe 24), AenpecuBHUX Ta TPUBOXKHUX PO3N1aSAiB (3Ha-
YeHHA BiAMNOBIAHWX MiALWKan rocnitafbHOI WKanu ae-
npecii Ta Tpusoru 6inbwe 10), po3nagis mosu (adasii,
Aun3apTpii), nopyweHb YHKLUii NMCcbMa, WO He A403BO-
NAIOTb HANEXHO 3aMOBHIOBATU OMWUTYBA/IbHUKKU, «BU-
Pa*KeHUX» MOCTIHCYNIbTHUX QYHKLIOHANbHUX MOPYLIEHb
(3HaueHHs 3a moandikoBaHOLO WKanoto PeHKiHa binblue
3-x 6anis).

MIB miarHocTyBanaca 3a AONOMOrOK OMUTYBANbHU-
Ka — LWKann ouiHkn BTomuM (Fatigue Assessment Scale
(FAS)). Wkana FAS cknapgaetbcs 3 10 nuTaHb: 5 NuTaHb
CTOCOBHO MCUXiYHOT CKNagoBoi Ta 5 nuTaHb Wwoao o¢i-
3MYHOI CKNagoBOI BTOMWU. [NA KOXHOrO NUTaHHA Npo-
NoHyeTbcA 5 BapiaHTiB Bignosiaen. Poamax Moxxansmx
NoKasHMKiB KonneaeTbes Big 10 ao 50 6anis. 3HaUYEHHA
WKanm 22 Ta 6inblue cBig4aTb NPO HAABHICTb Yy NaLiEHTIB
BTOMMU [24].

3anexHo Big, YacoBux xapaktepuctuk 1B ymoBHO
noainanaca Ha 3 Tunu: paHHto MMIB — HasBHA B rocTpo-
my nepioai MMK nig, yac cTauioHapHOro NikyBaHHA Ta
3HMKAE He Mi3Hille NepLlIMX TPbOX MICALIB, MEPCUCTYIO-
vy MIB — giarHocTyeTbea B roctpomy nepiogi MMK nig
4Yac CTALiOHAPHOro NiKyBaHHA | BCE e HaABHA Mig Yac
obcTexkeHHA Yepe3 3 micaua nicns [MMK, nisHio MIB
— BMnepLle AiarHocTyeTbca Yyepes 3 micaui abo nisHiwe
nicns po3suTky MMK [25].

basytouncb Ha HaasHoOCTI MIB Ta ii YacoBMX xapakTe-
puctuk, 6yno chopmoBaHO HACTyMHi rPynu MNaLieHTIB:
43 nauieHTa 6e3 MIB, 26 nauieHTiB 3 paHHboto MIB, 29
nauieHTiB 3 nepcuctytoyoto MIB Ta 22 nauieHTa 3 nis-
Hboto IB.

OTpuMmaHHA nepudepunyHoi KpoBi NALLIEHTIB 34iM-
CHIOBa/IM LWNSXOM 3a60py KPOBi 3 KybiTaNbHOI BEHU Ha-
Tuiecepue B 06’emi 4 ma y BakyymHy npobipky 3 EATA
(8,4 mr K3EDTA) (Vacutest, ITanis). BugineHHsa reHomHoi
[OHK i3 WinbHOI KpoBi NPOBOAMAN 3 BUKOPUCTAHHAM Ha-
6opy «JHK-3KcTpaH-1» («CuHTON», Pocis) 3rigHO 3 iH-
CTPYKLi€0 BUPOOHMKA.

BusHayeHHss OHIM 896A/G reHy TLR4 BuKoOHyBanwu
MeTogoM nonimepasHoi naHutoroBoi peakuii (M/1P).
Amnnidikauito cneumndivHoi ginaHkm OHK 3aincHioBanm
Ha amnnidikatopi «Tepumk» (000 «[HK-TexHonorua»,
Pocifl) 3 BUKOPUCTAHHAM KOMMNEKTY peareHTiB «MyTa-
uma Tonn-nogobHoro peuentopa 4 Asp299Gly B reHe
TLR4» meTtogom «SNP-dkcnpeccy (HMN® «/iutTex»,
Pocis). BignosBigHo A0 iHCTPYKLUil BMpPOBHUKa, 6yno
nposeAeHo ABi peakuii amnnidikauii 3 ABoma napamu
anenb-cneumndiyHMx oNiroHyKNeoTMaHUX npanmepis —
onda aneni 1Ttaaneni 2. BignosigHo, AN LbOro rotyBaam
OBi poboui cymili (OKpemo AN KOKHOT aneni reHa), akKi
BKNIOYANIN: Ae30KcMHYyKneotuaTpupocdatun, cneumndiy-
Hi npaiimepu, MNJIP-6ydep, bapBHUK (Kpe3onoBuit yep-
BOHWI), BHYTPIiWHI KOHTPOb (peKoMBiHaHTHA Naasmi-
03, Wo Mae pparmeHT-BCTaBKy po3mipom 200 n.H.).

Mporpama amnaidikayii nonimopdHoi  AinAHKK
896A/G reHy TLR4 Bk/t0Yana: NoYaTKoBY AeHaTypaLio
npn 932C snpogosx 60 cekyHa, 35 umknis: 932C — 10
CeKyHg, Bignan npu Temnepatypi 642C — 10 ceKyHa,
enoHrauito naHutora npu 722C — 20 cekyHA, nporpama
3aBepLuyBasiacb GiHanbHOW enoHrauieto npu 72°C — 60
CeKyHA,. Y pe3ynbTaTi OTPMMYBaN TPU TUNKU NPOAYKTIB
amnnidikay,ii: romosurota 3a anennto 1, romosunrorta 3a
anennio 2 ta reteposurota. Anenb 1 — anensb, Wo BKasa-
Ha A0 no3uuii 3aminm (A), anenb 2 — anenb, WO BKa3aHa
nicns nosuuii 3amitu (G) (Tabn. 1).
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Tabnuuya 1.
IHTepnpeTauia pe3ynbraris
PeakuiliHa cymiw | PeakuiliHa cymiw IHTepnpeTayis
Anenb 1 Anenb 2 pesynbTaTty
romosuroTa 3a
+ -
anenno 1
+ + leTepo3uroTta
romosuroTa 3a
- +
anennio 2

Mpoayktn amnnidikauii ginaHkn 896A/G reHy TLR4
BUABNANIM 33 AONOMOroto enekTpodopesy B 3% arapos-
Homy reni («Helikony», Pocis) 8 1 x TBE (50 mM TpucH-
,BO, Ta 2 MM EATA, pH 8,0) npoTArom 2 roauH npu Ha-
npy3i 2V Ha 1 cm rento. lfenb 3abapentoBanu Gpomuctum
eTuaiem i3 noganblIOK Bi3yanisallieto pe3ynbraTtis B
ynbTpadionetoBomy CBiT/i.

AKiCHI NOKa3HUKM NpeacTaBieHi y BUrnaai abcontot-
HOT KinbKocTi (n) Ta BigcoTkiB (%). Mpwn aHanisi KinbKic-
HWX O3HAK NepeBipANN HOPMANbLHICTb iX po3noginy 3a
ponomoroto Kputepito Konmoroposa-CmipHosa. Kinb-
KiCHi 3HaUeHH#, WO Manu HOpPManbHUI po3nogin, bynu
npeacTaBfeHi y BUNAAI cepeaHboi apudmetmyHoi (M)
Ta cepelHbOro KBaApaTMYHOro BiaxmuneHHs (o). Kinbkic-
Hi 3HaYeHHA 3 HEHOPMa/IbHUM po3nogisiom, byau npea-
CTaBneHi y Burnaai megiaHv (Me) Ta iHTepKBapTUIbHOTO
(25%-75%) posmaxy (Q1-Q3). [AocToBipHicTb BigMIH-
HOCTEM MiX KifIbKICHUMM O3HaKaMM 3 HenapameTpuy-
HUM PO3MOAIZIOM NPOBOAWMAM 33 AOMNOMOrO0 NAPHOro
U-KkpuTepito MaHHa-YiTHi (MiXX OBOMa He3anexHUmM
rpynamu) abo 3a gonomoroto Kputepito ®PpiamaHa 3
anocTepiopHMMM NOPIBHAHHAMM 3a KpuTepiem Hbtome-
Ha-Keinca (Mix Tpboma Ta bGifiblue 3a/1eKHUMK rpyna-
mu). MNepeBipKy CTaTUCTUUYHUX FiNOTE3 NPO PiBHICTb dak-
TUYHOTO Ta TEOPETMYHOrO PO3NOAINY FreHOTUNIB, 3rigHO
piBHOBarn Xapgi-BaltH6epra, nposoguau 3a gomnomo-
roto Kputepito X2. MopiBHAHHA YaCTOT anenen Ta 4acToT
reHOTUNIB B OKpPeMMX rpynax MauieHTiB NpoOBOANAN 33
OOMOMOrol0 TOYHOro ABobiyHoro Kputepito Piwepa.
[Ons BUABNEHHA MOXK/IMBUX acoljialii mix ocobnmBoc-
TAMM reHoTMNY Ta okpemmnmm Tunamu 1B, 3actocoByBa-
M 0aAHODAKTOPHWNI perpeciiHUin NOriCTUYHUI aHani3 3
95% poBipunm iHTepBanom. B ycix Bunaakax AOCTOBIp-
HUMM BBaXanu BigmiHHocTi npu p<0,05.

Pe3ynbTatv pocnipgKeHHs Ta iX obroBopeHHs. fK
NPOAEMOHCTPOBaHO Yy Tabauu,i 2, yci rpynu nauieHTis 3a
HaBegeHMMM B Tabauui xapaktepuctukammu 6ynm cra-
TUCTUYHO FTOMOTEHHUMMW.

Po3nogain yactot reHotunis 896A/G reHy TLR4 y na-
uieHTiB 6e3 MIB Ta y naujieHTis 3 MIB (AK 3aranom, TaK i
y rpynax 3 pisHMmu Yacosumu Tunamu MIB) Bignosigas
piBHOBas3i Xapai-BaliHb6epra i CTaTUCTUYHO 3HAYMMO He
BiAXMNABCA Bif Hei.

XapaKTepuCcTUKM NALLIEHTIB, WO BKAIOYEHi B AOCNIAXKEHHA

Tabnuuya 3.
YacroTtu aneneit Ta reHotunis 896A/G reHy TLR4,
3aneXHo Big, HaaBHocTi MIB

lpyna naujieHTiB renorvn Hacrotn
pynanau AJA A/G | G/G | aneneit
o o p,=0,98
6es MNIB 41(95%) | 2(5%) | © b0,02
o o p,=0,94
3MIB 68(88%) | 9(12%) | © D006

AHanisytoum Tabnuuto 3, pobMo BUCHOBKM, LLLO NK-
TOMI YaCTKM OKpemux anenei ta reHotmnis 896A/G reHy
TLR4 B 060X rpynax naujieHTiB 4OCTOBIPHO He Bigpi3HA-
iMca Mixk coboro. 3sepTae Ha cebe yBary nosHa BigcyT-
HiCTb roMo3u1roT 3a G anenem, Lo MMOBIPHO NOB’A3aHO
3 NOPIBHAHO HEBEJIMKOIO Ki/IbKICTHO BK/IIOYEHUX B JOCAI-
OXKEHHSA NaLlienTIB.

HactynHum etanom 6yno AOCAiAXKEHHSA CTPYKTypu
posnoainy anenei ta reHotunis 896A/G reHy TLR4 y na-
uieHTis 3 MIB 3anexkHo Big Yacy ii noasu nicna NMMK. 3
uieto meToto yci Bunaaku MNIB 6ynn noaineHi Ha Ti, wWo
posBuaucsa B roctpomy nepiogi MMK (paHHsa MIB Ta
nepcuctytoda MNIB) Ta Ti, Wo BNepLe BUHUKAMN Y BiAHOB-
Homy nepioai FMMMK (nisHa MNIB).

Tabnuus 4.
Yacrotu aneneii Ta reHotunis 896A/G reHy TLR4
y nauieHTis 3 MIB, 3aneXxHo Big, Yacy ii po3BUTKY

nicna FMMMK
. leHoTun Yactotm
Mepioa MMK A/A A/G anenis
roctpuii (paHHs MIB + o o p,=0,92
nepcuctytoya MIB) 46 (84%) 9 (16%) p:=0,08
BiAHOBHMI (Ni3HA MNIB) | 22 (100%) 0 pf)\:ibo

Tabnuusa 4 4eMOHCTPYE, WO NMUTOMI YaCTKU OKPeMUX
anenei ta reHotunis 896A/G reHy TLR4 gocToBipHO He
BigpI3HANMCA 3aNeXHO Bif, TEPMiHIB BUHUKHeHHsA [1IB
nicna possutky MMK. HeobxigHo nigkpecauti, Wwo y
BMMagKax po3suTky MIB B roctpomy nepioai MMK cno-
CTepiraeTbcA TeHAEHLA A0 36iNbLIEeHHA YacToTH anento
G (p=0,06), B nopiBHAHHI 3 BUNagKamun po3BuTKy MMIB y
BigHoBHOMY nepiogi NMMK. Huxk4ye onncaHi mexaHismu,
LLLO /ieXkaTb B OCHOBI Lboro ¢eHomeHy. CKopill 3a BCe,
npu 36ibLUEHHI KiIbKOCTI CNOCTepeXKeHb LA TeHAeHLin
Habyze CTaTUCTMYHOI JOCTOBIPHOCTI | TpaHCHOPMYETHCA
B 3aKOHOMIPHICTb.

HactynHum Kpokom 6yn0 BM3HAYeHHA po3noginy
anenei ta reHotmnis 896A/G reHy TLR-4 y Bunagkax
po3suTKy [IB B roctpomy nepioai MMK 3anexHo Big,
TpuBanocTi ii noganbLioro icHyBaHHa (paHHsA MIB Ta nep-
cucuTytoda MNIB).

Tabnuua 5 intocTpye, Wo
Tabnuua 2. Y NALEHTIB 3 NEPCUCTYIOYHOO
MIB gocToBipHO YacTiwe BuU-

Tpynu naujienTis AaBnaAsca G anenb i A/G re-
XapaKTepucTuKm Ses i niB HoT!N 896A/G reHy TLR4.
€3 paHHA |mepcucTyloya| nisHA 3r1-”-”° 7IOTICTYHOrO  perpe-
cepefHiit Bik (pokw), Mto 61,371 63,6+8,2| 608+76 |62,1¢8,1| CMHOMO aHT_I/'llE’»Y, y BUMNagKax
yonoBiya cTath, n (%) 22 (51%)| 12 (46%) | 14 (48%) |12 (55%) 223?:1-;(\1'_“: anig ;gzr;cc.)r’:z
iLemiyHui iHcynbT, n (%) 35 (81%)| 19 (73%) 21(72%) |14 (63%) pioA Y .
— reHotuny A/G acoujtoBanocs
FMMK remopariyHuii iHcynbT, n (%) - 2 (8%) 5 (18%) 3 (14%) - 6i
- N %)| 8(19%) | 5 (19%) 3 (10%) 5 (23%) 3 OOCTOBIPHUM 30I11bLUEHHAM
TpaH3VIT.OpH.a IIJJEMIHHa aTaka, n (% 6 6 6 %) | jiMOBIPHOCTI MepcHCTyBaHHS
LLIkana NIHSS npwu rocnitanisauii (6anu), Mo 7,0£3,4 | 6,1%4,3 6,6%3,9 7,8+4,2 MIB (npoTarom 3-x micALiB Ta
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Tabnuysa 5.
Yacrotu aneneit Ta reHotunis 896A/G reHy TLR-4
Y NaLi€eHTIB 3 paHHbOLO Ta Nnepcuctytoyoto MNIB

feHoTuMn YacTtotn

Turm NIB A/A A/G anenis

o o p,=0,98

paHHA 25 (96%) 1 (4%) p/:=0,02
0/ ) * 0/ ) * p =0;86*

nepcucTytoya 21 (72%) 8 (28%) p2:0,14*

Mpumitka. * - gocToBipHI BigMiHHOCTI (p<0,05), 3rigHO TOYHOTO KpUTE-
pito Piwepa, Nnpy NOPiBHAHHI 3 NaLieHTamM 3 paHHboo MMIB.

nosuwe) B 9,5 pasis (1,1-82,4; p=0,04), nopiBHAHO 3 Na-
uieHTamu, Wwo manu reHotnn A/A. Tobto, G anenb moxe
6yt PpaKTOpOM PU3KKY, WO NpAMO abo onocepeakoBa-
HO NPUIMMAE y4acTb B NpoaoHrauii MIB.

HacTynHum eTanom gocnigskeHHa 6y10 BU3HAYEHHSA
MOK/IMBUX 3aKOHOMIPHOCTEN KAiHiYHOro nepebiry nep-
cuctytoyoi MIB (Tak K TinbKu uen Tvn MIB xapakTepusy-
BaBCA BiAHOCHO Pi3HOMAHITHOW MpeAcTaBAeHicTio A Ta
G aneneit) 3anexHo Big reHotuny 896A/G reHy TLR-4.

Tabnuuysa 6.
IHTeHCcUBHICTb NnepcucuTtytoyoi MIB Ta ocobamsocTi
reHotuny 896A/G reHy TLR-4

CTpOK cnocTeperKeHHsA leHoTun
nicna MMK A/A A/G
3 nobun 44,0 (37,0-45,0) |36,0(33,0-41,0)
1 micaub 39,0 (33,5-41,3)* | 31,0 (26,0-37,0)
3 micAaui 33,5(29,8-38,3)* | 28,0(26,0-31,0)
6 micauis 33,0 (21,0-36,5)* |29,0(28,0-30,0)

MpumiTtka. * - pocTtoBipHi BigMiHHOCTI (p<0,05), 3rigHO KpuTepito
dpigMaHa 3 anocTepiopHMM aHaNi3omM 3a Kputepiem HotomeHa-Kein-
ca, NpX BHYTPIWHbOrPYNnOBOMY MOPiIBHAHHI 3 iHTeHcuBHIcTiO MIB B
nepwi 3 gobu.

Tabnuua 6 LeMOHCTPYE, LLLO Y NALEHTIB 3 FEHOTMNOM
A/A iHTeHcmBHIcTb MNIB AOCTOBIPHO 3HMXYETbCA Yepes 1,
3 1a 6 micauis nicna NMMK, nopiBHAHO 3 NepLIONOYaTKO-
BMMW 3HAYEHHAMM, TOAi AK Y HociiB reHoTuny A/G noai-
6HOI 3aKOHOMIPHOCTI He crnocTepiraeTbea. Kpim Toro, nig,
yac ycix cnoctepexeHb He 6yno BUABNEHO CTaTUCTUYHO
[,0CTOBIPHMX BiAMIHHOCTEM B MOKa3HMKaxX iHTEHCUBHOCTI
MNIB mixk Hociamu reHotunis A/A Ta A/G.

[lo TenepilwHbOro Yacy AaHi nitepaTypw, WOAO0 poni
OHIM 896A/G reHy TLR4 npu IMMK, obmesKytoTbca TpbO-
Ma poboTamu, 3 AKUX TiZIbKM OAHA NPUCBAYEHA B/IacHe
MniB.

HasgHicTb y nauieHTis G anento 896A/G reHy TLR4
acouitoBanaca 3 NigsuWeHUM pusmkom GopMyBaHHA

YMOBHO «BMpPa)KeHoro» ¢yHKLioHaNAbHOTO AedekTy
(3a moandikoBaHoto WKanot PeHKiHa binble 2 6anis)
Ta 3 [OCTOBIPHO NigBULWEHMM piBHEM C-peaKTMBHOro
nNpoTeiHy Naasmu KpoBi yepes 3 micAui nicna po3sUTKY
iwemiyHoro iHcynbty [21]. OHM 896A/G reHy TLR4 cy-
NPOBOAKYBABCA LUTOKIHOBUM aucbasaHCOM B FrOCTpoO-
My nepiogi iHCcyNbTiB (LLLO Ha AyMKY aBTOPiB MOXKe MaTu
3HAUYMMI BNIMBU Ha KANiHIYHMIA Nepebir Ta GopMyBaHHSA
NOCTIHCYNIbTHUX HACNiAKiB): G anenb acoLlitoBascs 3 0-
CTOBIPHO MiABULLEHUMWN PIBHAMM iHTEpAENKiHY-103, a A
afnenb —3 AOCTOBIPHO MiABULLLEHMMU PIBHAMM iHTEpPAEN-
KiHy-6 nnasmu Kposi [24].

€AMHE NPOCNEKTUBHE AOCAIAMKEHHA, NpuceBaYeHe
acouiauiam OHM 896A/G reHy TLR4 3 ocobnmsoctamm
MIB, noka3ano, Wo HasABHICTb G anento CynpoBOAXKYyBa-
nlacs meHLwoto iHTeHcuBHicTio MNIB (3a wkanoto FAS) npo-
TArOM NEepLloro PoKy nicaa iwemiyHoro iHcyabTy. ABTO-
pu nos’asanu uer deHomeH came 3 0CO6AMBOCTAMM
3aManbHUX peakLii, Wo acouitoTbea 3 anenem G [23].

BucHoOBKMU

1. OHMN 896A/G reHy TLR4 He acoLitOETbCA 3 pU3K-
KOM BUHWUKHeHHA 1B AK B rocTpomy, TaK i y BiAHOBHOMY
nepiogax MMK.

2. HassHicTb G anento 896A/G reHy TLR4 acouitoeTb-
€A 3 AOCTOBIPHO NiABULLEHUM PU3MKOM MEPCUCTYBAHHA
MIB, wWoHalimeHLle NPOTAroM nepLumx 3-x micauis nicaa
rMMK.

3. HasasHicTb A anento 896A/G reHy TLR4 acoLLitOETb-
CA 3 AOCTOBIPHUM 3MEHLUEHHAM IHTEHCUBHOCTI Nepcuc-
Tyto4oi MIB npotAarom nepwmx 6-t1 micauis nicaa MMMK.

MepcnekTusu noganblwux AocnigxeHb. OCKiNbKU
HamMM He BUABNEHO BigMiHHOCTel y iHTeHcuBHOCTI MIB
3anexHo Big OHIM 896A/G reHy TLR4 npotarom nep-
woro niepivya nicna NMMK, wo moxe 6yTn nos’s3aHo
3 Komnnekcom ¢aKTopiB: 3 eTHIYHUMKU 0CoBAMBOCTA-
MW MONyAALiN, 3 HEOAHOPIAHICTIO NALLEHTIB 32 TUMOM
IMMK Ta 3a KOMOpbigHO NAaTO/NOriElD, 3 A0AATKOBUM
BM/IMBOM Pi3HOMAHITHUX MOANDIKYHOUNX YMHHMUKIB (CO-
LiaIbHO-EKOHOMIYHMX, E€KONOTYHUX, TOLLD), uA Tema
notpebye noganbluoi AeTanisauii 3i 3’AcyBaHHAM MOXK-
NIMBMX MOCTIHCYNIbTHUX IMYHO-3ananbHUX MeXaHi3MiB,
L0 /1eXKaTb B ii OCHOBI.

3 NpPaKTU4YHOi TOYKM 30py, HaABHICTb G anento
896A/G reHy TLR4 moxe BMKOPUCTOBYBATUCA B AKOCTI
nporHocTuyHoro ¢aktopa nepcuctyBaHHA MIB, wo su-
HUKNa B roctpomy nepioai MMK. OgHaK Le nNuTaHHA
TaKOXX BMMArae noganblloi getanisauii i3 3anydyeHHAM
6iNbLLUOT KiNIbKOCTI NaLLiEHTIB.
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NoNIMOP®I3M 896A/G FEHY TOLL-NOAIEHOIO PELLEMTOPA 4 TA OCOBJ/IUBOCTI K/TIHIYHOIO NEPEBITY NO-
CTIHCY/IbTHOI BTOMM

Oenbsa . I., BecHiHa /1. E., LWnukosa O. A., Iamaiinosa O. B.

Pestome. MocTiHcynbTHa BToMa (MIB) — ycKnagHeHHs rocTpux nopyleHb MO3KoBOro Kposoobiry (FMMK). Toll-
noaibHi peuentopu 4 (TLR4) HanexaTb A0 NaTTePH-PO3Mi3HABAIbHUX CUTHA/IbHUX PELENTOPIB BPOAKEHOTO iMYHi-
TETY B LLeHTPanbHi HepBOBii cucTemi. MeTolo CTano BUBYEHHA PO3noginy aneneit i reHotmnis 896A/G reHy TLR4 y
naujeHTis 3 MIB Ta gocniasKeHHs acouialii ogHOHYKNeoTuaHMX nonimopdismis (OHM) 896A/G reHy TLR4 3 ocobnu-
BOCTAMM KAiHiYHOTO nepebiry pisHux Tmnis MIB, 3aneKHO Big, il YaCOBUX XapaKTEPUCTUK.

LocnigxeHo 120 nauienTis 3 MMMK. IMIB giarHocTyBanaca 3a 4ONOMOrOK ONUTYBA/IbHMKA — LKAAW OLHKWM BTOMM
(FAS). BrsHaueHHs OHIM 896A/G reHy TLR4 BMKOHYBasM METOAOM MOJIIMEPasHOi NaHLIOroBOT peakKuii.

3a pesynbratamu 4ocCNiasKeHHs 3pobaeHo BucHoBKM: 1. OHM 896A/G reHy TLR4 He acoLilOETbCA 3 PUSUKOM BU-
HUKHeHHA MIB aK B rocTpomy, TaK i y BiaHoBHOMy nepiogax IMMK. 2. HassHictb G anento 896A/G reHy TLR4 aco-
LLIOETbCA 3 AOCTOBIPHO MiABULLEHMM PU3MKOM nepcucTyBaHHs MIB, WoHaMMeHLe NpoTAroM nepwmnx 3-x micauis
nicna TMMK. 3. HassHictb A anento 896A/G reHy TLR4 acouitoeTbcA 3 AOCTOBIPHUM 3MEHLUIEHHAM IHTEHCMBHOCTI
nepcuctytoyoi MNIB npotarom nepwmx 6-tn micauis nicna MMK.

Knwouosi cnosa: iHcynbT, BTOMa, Toll-nogibHi peuenTtopu, 04HOHYKIEOTUAHI Nonimopdizmu.

NnoIMMOP®UN3M 896A/G FEHA TOLL-NOAOBHOIO PELLENTOPA 4 U OCOBEHHOCTU K/IMHUYECKOIO TEYE-
HUA NOCTUHCYNBTHOM YCTA/IOCTU

Denbsa U. U., BecHnHa /. E., Wnbikosa O. A., Usmaitnosa A. B.

Pe3tome. MocTuHCynbTHaA yctanocTb (MNY) — ocnokHeHWe ocTpbiX HapyLWweHU MO3roBoro KpoBoobpallyeHua
(OHMK). Toll-nogo6Hble peuenTopbl 4 (TLR4) oTHOCATCA K NaTTePH-OMNO3HABaTe/IbHbIM CUTHA/IbHBIM PeLenTopam
BPOXAEHHOIO MMMYHUTETA B LLEHTPAJIbHON HEPBHOW cucTeMe. Llenibio CTano nsyveHue pacnpeneneHuns annenei u
reHotnnos 896A/G reHa TLR4 y naumeHTos ¢ MMNY n nccnegosaHune accoumaumii O4HOHYKAEOTUAHbBIX NOAMMOPdU3-
mos (OHM) 896A/G reHa TLR4 c 0cO6eHHOCTAMM KNMHUYECKOro TeYeHUs pas3indHbix Tunos MY B 3aBUCUMOCTH OT
ee BPeMEHHbIX XapaKTEPUCTUK.

UccneposaHo 120 nauymeHTtos ¢ OHMK. MY gmnarHoctuposanachb € MOMOLLBLIO ONPOCHUKA — LWKaJbl OLLEeHKM yCTa-
noctu (FAS). Onpeaenerne OHIM 896A/G reHa TLR4 BbINOAHAAM METOAOM NOAMMEPA3HON LEeMHOM peakumm.

Mo pesynbTaTam nccnegoBaHua caenaHbl Bbisogbl: 1. OHM 896A/G reHa TLR4 He accoummpyeTca C PUCKOM BO3-
HUKHOBeHMA MNY KaK B OCTPOM, TaK 1 B BOCCTaHOBMTENbHOM neprogax OHMK. 2. Haanune G annens 896A/G reHa
TLR4 accoummpyeTcs ¢ A4OCTOBEPHO MOBbIWEHHbIM PUCKOM MepcuctupoBaHma MUY, no meHblen mepe B TeyeHue
nepsbix 3-x mecaues nocne OHMK. 3. Haaunuune A annens 896A/G reHa TLR4 accoummpyeTcs ¢ 4OCTOBEPHbIM YMEHb-
LIeHWEeM MHTEHCMBHOCTM Nepcuctupytoweit NMNY B TeyeHne nepsbix 6-n mecaues nocie OHMK.

KntoueBble cnoBa: MHcynbT, ycTanocTb, Toll-noaobHble peuenTopbl, O4HOHYKNEOTUAHbIE NOAUMOPPU3MbI.

896 A/G SINGLE NUCLEOTIDE POLYMORPHISM OF TOLL-LIKE RECEPTOR 4 GENE AND POST-STROKE FATIGUE
CLINICAL COURSE
Delva l. I., Vesnina L. E., Shlykova O. A., Izmaylova O. V.
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Abstract. Post-stroke fatigue (PSF) is one of the most frequent complications of acute cerebrovascular events
(ACE). According to recent findings PSF has heterogeneous etiological and pathogenic background. Toll-like recep-
tors (TLR) belong to pattern recognition receptors of innate immunity that take active part in inflammatory and im-
mune reactions. Brain tissue damage (including strokes) leads to release of various endogenous ligands, the latter
bind to TLR-4 and through activation of nuclear transcription factor kB stimulate transcription of genes that encode
numerous pro-inflammatory substances (cytokines, chemokines, adhesion molecules, matrix metallopeptidases-9,
etc.). At present in stroke patients it has been described two functional single nucleotide polymorphisms (SNP) of
TLR 4 gene — 896A/G (Asp299Gly; rs4986790) and 1196C/T (Thr399lle; rs4986791).

Objective: to study the distribution of SNP 896A/G TLR 4 gene genotypes and investigate association between
this SNP and peculiarities of PSF clinical course depending on PSF time-based characteristics.

Object and methods. It had been investigated 120 patients with ACE (89 with ischemic stroke, 10 with hemor-
rhagic stroke and 21 with transient ischemic attack). 43 patient hadn’t PSF and 77 patients were diagnosed with PSF.
PSF was established by use of questionnaire — Fatigue Assessment Scale (FAS). On the ground of the time-based PSF
characteristics we conditionally divided all PSF cases as early PSF (manifested within the first month after ACE occur-
rence with subsequent self-resolution not later than at 3 months time-point observation) — 26 patients, persistent
PSF (manifested within the first post-stroke month and was still present at 3 months time-point observation) — 29
patients and late PSF (manifested at 3 months after ACE occurrence or later) — 22 patients. SNP 896A/G of TLR 4
gene was investigated by polymerase chain reaction. The polymorphic site of the TLR4 gene (896A/G) were detected
by electrophoresis in 3% agarose gel. The gel was stained with ethidium bromide, followed by visualization of the
results in ultraviolet light.

Results and discussion. Generally, A/A genotype was present in 109 patients (90,8%), A/G genotype —in 11 pa-
tients (9,2%). There were no homozygotes for G allele, maybe due to a relatively small cohort of patients included
in the study. SNP 896 A/G of TLR 4 gene genotypes distribution in non-PSF patients, in all PSF patients as well as in
patient’s sub-groups with certain time-based PSF characteristics corresponded to the Hardy-Weinberg equilibrium.
The frequencies of SNP 896A G TLR4 gene alleles and genotypes didn’t significantly differ from each other depend-
ing on PSF presence or absence. In patients with persistent PSF, it had been revealed significantly more frequent
(p<0,05) presentation of G allele and A/G genotype in comparison with patients who has early or late PSF. According
to logistic regression analysis, A/G genotype was associated with increased in 9.5 times (confidence interval 1.1-
82.4; p=0.04) relative risk of PSF persistence compared to A/A genotype. So, G allele may be a risk factor that takes
part in PSF clinical prolongation beyond acute period of ACE. Moreover, A/A genotype carriers had significantly re-
duced PSF intensity, according to FAS, at 1 month (39,0 (33,5-41,3)), at 3 months (33,5 (29,8-38,3)) and at 6 months
(33,0 (21,0-36,5)) after ACE occurrence, compared to initial PSF values at hospital stay (44,0 (37,0-45,0)), while car-
riers of A/G genotype had statistically stable PSF intensity over 6 months post-stroke period. So, the presence of G
allele SNP 896A/G of TLR4 gene can be used as a prognostic sign of PSF persistence beyond acute period of ACE in
patients who had been diagnosed with PSF during hospital stay. However, this issue requires further elaboration of
the possible immune-inflammatory mechanisms underlying this phenomenon.

Conclusions. 1. SNP 896A/G of TLR4 gene hadn’t associations with increased risk of PSF during different periods
after ACE occurrence. 2. G allele SNP 896A/G of TLR4 gene was associated with significantly increased risk of PSF
clinical prolongation, at least during the first 3 months after ACE occurrence. 3. A allele SNP 896A/G of TLR4 gene
was associated with significant decreasing of PSF intensity during the first 6 months after ACE occurrence.

Key words: stroke, fatigue, Toll-like receptors, single nucleotide polymorphisms.
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CBA3b Ny61MKaLuMm C N1aHOBbIMU HayYHO-UCCNEA0-
BaTe/IbCKMMM pabotamu. PaboTa BbiNo/sHEHA B paMKax
HWUP kadenpbl XMpyprum 1 aHecTeanoorum dakynbteTa
nocseamMnaomHoro obpasosaHua 3IMY «[lepuonepa-
LMOHHOE NIeYeHmre NaLMeHTOB MOXKMUIOTO U CTapyYecKoro
Bo3pacta», Ne 0117U006955.

BctynneHue. CoBpeMEHHbI YPOBEHb Pa3BUTUA XU-
pypruu, NnpumMeHeHne MalouHBa3UBHbIX METOA0B one-
paTUBHOrO BMeLLaTeNbCTBa, AOCTUMXEHNSA B aHECTe3MOo-
IOTUM U PeaHMMATONOrMK NO3BONAIOT BbIMONHATL BCE
6onee cnoxHble onepauum 6e3 NoBbILEHUS PUCKa AN
KM3HU nauueHTos [1,2].

K 3TO KaTeropum MOMKHO OTHECTU CUMY/AbTaHHblE
BMeLLIATeNbCTBA — OMepaLymu, KOTOpble BbIMONHAKTCA
Ha ABYX WK Bonee opraHax, B OAHOM WAM HECKONbKUX
aHaToMMYecKkux obnacTsx, Mo NoBoAy pPasHbIX, He CBs-
3aHHbIX Mmexay coboi 3abonesaHnin [3].

Mo gaHHbIM MHOrMX aBTopos, y 20,0 — 30,0 % nauu-
€HTOB, FOCMMUTAIN3NPOBAHHbIX B XMPYPrUYECKUI cTaLm-
OHap, uMmeeTcA 2 - 3 coyeTaHHbIX 3abonesaHusA, KOTo-
pble MOryT 6bITb YCTpaHeHbl onepaTuBHbIM NyTem [4,5].

OfHaKo, npoBeaa PeTPOCMNeKTUBHbIM aHanus 764
nctopuii 60n1e3HM NALMEHTOB C SHAOKPUHHOM NaTONO-
rmei, KOTOpbIM BblIN BbINOJIHEHBI ONEpPaTUBHbIE BMe-
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