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LLlaHoBHI unTaui!

3a BikHOM 2023 piK, a M/ pa3oM 3 BaMy NePEXNIY, HarneBHE, OAVH 3 HANCKMAAHILLMX POKIB HALLOrO XUTTA. Y>Ke NoHag pik
MW >KMBEMO B YMOBaxX NOBHOMACLUTAabHOT arpecii pocii npoTn YKpaiHu. XToCb OUiKyBaB, L0 BOHa 3aBEPLUMTLCA 3a TPU AHi,
XTOCb CMOZiBaBCA, WO MUHETbCA 3a AeKinbKa MicAuiB. Ane Bxe MoHaj pik YKpaiHa CTPUMYE arpecopa, AKAA NOrpoXKye He
TiNbKW 114, ane i ycboMy LiBINi30BaHOMY CBITY; piK, 3a AKMI M1 06’€JHaNN AieMOKpaTUYHe CYCMinbCTBO MIaHeTN i TBOPUMO
HOBY BCECBITHIO iCTOPil0. M1 nepeXxunm TAXKKY 31My, i BOPOT He 3Mir 3aMOpPO3MTY Hac, HE3BaXaloum Ha BCi CBOI 3ycunnsa. 3
KOXKHUM fHEM MW CTAaEMO CUJTbHILLUMM, 3BIFIBHAEMO Hally PiAHY 3eMJII0 1 NPOAOBXKYEMO MPaLIoBaTK, AK MOXKEMO, KOXKEH Ha
CBOEMY MicLi, Habnvkatoun Haly nepemory. Hac 3axuviiae Halkpalla apmia CBiTy — Halli 36poiiHi cunu, Hawli BiliCbKOBI.
BoHWM 3axuLLatoTb HaC Ha NepefoBil, a M1 TPMMAEMO CBill PPOHT. M NikyeMO, BONIOHTEPUMO, BiJHOBNIOEMO 3PYMHOBaHI 10-
MiBKW, OYAYEMO i HABYAaEMOCh. M MPOAOBXKYEMO NMPOBOAUTN HAYKOBI AOCIAKEHHA 11 MPefCcTaBnATY YKpaiHy Ha MixkHapoa-
HUx dopymax. Halwwi fgocnigxeHHs, NpoBefeHi Nig yac BiliHKM, CTaloTb YHiKanbHUMKM, 60 BMMaraioTb Bif HAC He TifbKW cun i
HaTXHEHHA, BOHN MiCTATb HeGauyeHWI JOo LibOro Yyacy JOCBIA, OTPMMaHWIA Nif Yac BiltHW.

MNMepen Bamu nepLue yncno »KypHany. Pazom 3i MHOIO 110r0 BiAKPUWBAE YeH HalLoi peaKonerii, AaBHi Apyr Halloi acoLiauii,
npodecop JlicaboHCbKOro MegMuHoro dakynbteTy IHCTUTYTY OXOPOHU HAaBKOMMLWHBLOTO cepepoBuiia Mario Rui Mascarenhas
(Moptyrania). Hawi iHo3eMHi apysi, AK i B nepLwi AHi 1 MicALi BiiHX, MPOAOBXKYIOTb MiATPUMYBATW Hac, JOMoMaralyy Halwmum
nauieHTam y cebe Booma i NiZTPUMYHOUN MiXKHaPOZLHI MPOEKTY 3a yuyacTto YKpaiHu.

Y pybpuui «[lymKa ekcnepTa» Lie YACIIO »KypHany NPOAOBXKYE nybnikalia, npuceaveHa 6nekayTy B YKpaiHi Ta BUKINKam
Wwono 3abe3neyeHHA MOXINBOCTEN HaneXXHoro 36epiraHHA NikapcbKux npenapartis. Lie nutaHHA 6yno [ocuTb akTyanbHUM
e Ao BiiHKM, @ 3apa3 y 3B'A3KY 3 BiAK/OUYEHHAM eNeKTpoeHeprii Ta iHW1MK 06MeXeHHAMY NprBepTaE Bce Ginblue yBaru.

Y pybpuui «AKTyanbHa Tema» MU OiIMMOCh pe3ysbTaTamy YKPaiHCbKUX BOCTiAXKeHb LWOAo CcTaTycy BiTamiHy D B yKpaiH-
CbKiln nonynadii nig yac naHgemii COVID-19 i BinHW. Y1 3MiHUNACh KinbKiCTb TeCTyBaHb Wofo BiTamiHy D? Yu BnanHynn ui
BUKJIMKM Ha piBeHb BiTamiHy D y KpoBi Halmx CiBBITYM3HMKIB? Y AaHin CTaTTi B1 3HanAeTe BiANOBiAi Ha Ui 3anuTaHHA.

Y py6puui opuriHanbHUX AOCNIAKEHD MU MPOMOHYEMO UYMTauy WikaBi pe3ynbTaTy BOCNiAKeHb YKPAIHCbKUX HayKOBLiB
LLOA0 poni perynatopHux Mikpo-PHK y po3BuTky pesmatoigHoro aptpuTy. LLle ogHe opuriHanbHe [OCAiAXeHHA NpucBaYeHe
3B'A3KY MiX noniMopdismom reHis BitTamiHy D i maTonorieto KicTKOBO-M'I30BOI CUCTEMU Y BariTHUX 3 BUCOKUM iHEKLINHIM
pusmkom. Lli poboTu we pa3s [EMOHCTPYIOTb, L0, HE3BAXKAloUM Ha BiMHY 1 YUNCNEHHI BUKNUKK, YKPaTHCbKI HayKOBLi npono-
BXYIOTb BUKOHYBaTW [OCAIAKEHHA Ha BYCOKOMY METOAMUYHOMY PiBHi 3 BUKOPUCTaHHAM Cy4YaCHWX METOAMK BiAMOBIgHO A0
CBIiTOBMX CTaHAAPTIB.

TpaBmaTonoris-opToneais Le YAC0 XKypHany 3auikaBuTb MOAAHNM Y pyOpuLi opuriHanbHUX SOCHIAXKEHb aHasi30M K-
HIYHMX YNHHUKIB BUHVKHEHHA acenTUYHOi HeCcTabinbHOCTI eHAOMPOTE3a KONMIHHOIO Cyrnoba, a TakoX NPakTUYHUM [OCBIAOM
YKpalHCbKUX NiKapiB LWoA0 OQHOBUPOCTKOBOIO EHAOMNPOTE3YBaHHSA KOJTIHHOTO Cyrnoba.

Ha wnanbTtax Hawworo »XypHany M1 GinMMocChb 3 BaMU1 pe3ynibTaTamMu JOCTiAKeHb WoJo ePpeKTUBHOCTI HOBUX KOMOiHaL
nikapcbKuUx 3aco6iB i HOBYX Npenaparis, AKi 6epyTb Ha 030POEHHS Hawli Nikapi. CTaTTa Woho ePeKTUBHOCTI BUKOPUCTAHHSA
AKTUBHUX MeTaboniTiB BiTaMiHy D y XBOpMX Ha XPOHiUHY XBOPOOY HMPOK MPOJOBXKYE TEMATUKY BiTamiHy D 11 aKLeHTYE yBa-
ry uMTaya Ha 0CobNMBOCTAX PaLLiOHANbHOrO BUKOPUCTaHHA 1Oro MeTaboniTiB y TakKUX CKNagHMX rpyn nauienTis. Y pybpuui
«MpaKTnyHa MeauLHa» Hallli aBTOPU AiNATbCA BACHUM AOCBILOM BUKOPUCTaHHA 6ioNoriyHUX XBopobomoamdikytoumx npe-
napaTiB Y XBOPMX 3 peBMaTUYHOo natosorieto. CborofiHi — OKpemi KNiHiuHi BUNagKu, 3aBTpa — BUCOKOAKICHI KMiHIYHI fo-
cnigxeHHal Mu Wwipo Bipnmo B Lie, TOMY LU0, He3BaXatum Ha BCi BUKIVKY, YKPaiHLi LWOAHA AEMOHCTPYIOTb CBITY CBOK Millb,
He3NaMHiCTb, HanonernuBicTb | 6axkaHHA pyxaTucb Brepes!

CborofHi KoxHa YKpaiHKa i KoxkeH yKpaiHeLb 6auyaTb CBOE MaibyTHE B MUPHI YKpaiHi i 3 HeTepniHHAM OuiKyoTb, o 2023
piK CTaHe POKOM HaLLOl nepeMoru Haf, HeHaB1CHUM BOPOroM. Ha noposi BecHa, i Halwa pigHa 3emns, npobyaKyounch, byae
NiATPUMYBATN HAaC KOMXHMM HOBUM JIMCTKOM i KBITKOIO, Le6eToM NTaxiB, Lo NPUNETINN 3 BUPIIO, TEYUi€l0 HALLMX MOBHOBOAHNX
pik! OTxe, He 3ynnHANMocCb! KoxeH Ha cBoeMy MmicLi i BCi pa3om pyxariMoca fo Hawoi nepemoru! Cnasa YkpaiHi!

3 nosaroro,

FOAOBHUIY PEAQKTOP XKYPHQAAY,

rpesuAeHT YKpaiHChKkoi acouiaLlii ocTeonoposy,
AOKTOP MEeAWYHMX HAYK, Mpogecop H.B. [ourop’esa M
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Quo vadis, Ukraine?

Since 1 year ago, the unbelievable is happening in the free Europe of the 21 century!

A war provoked in an undeniably independent country, with totally genuine sovereignty, Ukraine, suffers a sane and is
destroyed in vain by a fierce and bloodthirsty army that does not spare innocent civilians — children, adolescents, and adults
of any age — causing them uncountable ways of death after unimaginable acts of physical and psychological torture. The
survivors will never forgive them for such wickedness. The anger against these war crimes carried out by these armies of
cowards and at the behest of their leaders will remain for centuries and centuries!

The wrath of the glorious Ukrainian people against such transgressive enemies will be eternal! In this case, the memory
will never be short! Yes! Neighbors of this kind will always be defeated! Most countries of the world support Ukraine against
an attempt to colonize by these imperialist and criminal neighbors!

Europeans already know that Ukraine is the first fortress for the defense of the rest of the free continent from such a cruel
enemy! Europe thanks and shows that it wishes peace: peace yes, but with Ukraine’s intact borders as at the end of 2013 and
with the Russians having a very bitter and very scandalously humiliating defeat! Yes, this war shows that after all the Russian
army has always been a paper tiger, just like in the time of the USSR!

On the other side of Europe, far and far west most Portuguese wish for Ukraine’s victory, have supported and will con-
tinue to help, as far as possible, the Ukrainian people in their bravery against Russian imperialism that aspires just to get the
resources of Ukraine at any price!

Those who wish to come to Portugal, this country so far away are and will always be welcome. Portuguese solidarity with
the Ukrainian people has been held promptly since the beginning of the war, with the sending of medicines, food, clothes,
and other essential goods, in the reception of refugees and the attempt to integrate into this society.

Many medical associations and other professions have expressed their support for colleagues in Ukraine, with the hope of
a great victory very soon, of the Ukrainian people in defense of the basic principles of democracy and well-being in general!

The psychological and physical stresses that have chronically shaken the Ukrainian population — in addition to combat
deaths and deaths from murder, serious bodily injury, missing and separated family members, and family refugees in Ukraine
and abroad — contribute to the increased risk of developing osteoporosis and its complications! People with osteoporosis
without a diagnosis, as it was about more than 35 years ago, cases of osteoporosis without therapy due to lack of access to
medical care or treatment, increased risks of osteoporotic fracture. Ukrainians, who have definitely lost mobility, who at this
moment though they live indeed no longer live, they only survive!

Meanwhile, life must go on! This Journal “Pain. Joints. Spine”is going on, bringing to light new articles and studies even if
every day the war approaches its end, although we do not know when the date will be!

Ukrainian people are trying to live each day as a lifetime!

What we desire is the return of peace and a dignified life which, we well know, is the aspiration of the glorious Ukrainian
people!

Slava Ukraine!

Member of Editorial Board of Journal “Pain. Joints. Spine”

Mario Rui Mascarenhas, MD, PhD

Professor, Environmental Health Institute, Lisbon’s Medical Faculty,
Hospital Lusiadas Amadora,

Portugal H
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BnekayT B YKpaiHi Ta BUKANKN
woao 36epiraHHA imyHoGionoriuHunx
nikapcbKunx npenaparis

Pestome. Bxe 6Ginbliue poKy TprBaE HeOroNoLeHa BiliHa B YKpaiHi. 3a3Haloun nopasku Ha GpoHTi, Pocis Bgana-
CA 0O MacoBaHMX OOCTPINiB eHepreTMyHMX 06'EKTIB, MalUuM 3a MeTy 3aNnulInTK YKpaiHuiB 6e3 cBitna i Tenna B
3MMOBMI Nepiog. AK NoBigoMnNAnoca, nounHaloumn 3 10 KOBTHA POCIAHN BUNYCTUAN Ha YKPATHCbKi eHepreTuyHi
06'eKTU MOHap TUCAYY pakeT i ApoHiB. O6cTpin 23 nucTonaaa 2022 poky NpuU3BIB O CUCTEMHOT aBapii — BigbyBcA
6nekayT. Ynepuue B icTopii YKpaiHu 6ynu 3ynuHeHi BCi aTOMHi eHeprobioKkn KpaiHu. 3a BiACyTHOCTI CBiTna Ta He-
NpaLioyYnX XONOANIbHIX KaMep YMOBHU 36epiraHHA TepMonabinbH1x iMyHob6ionoriyHux npenapatiB cTanu HoO-
BVM BUMPOOYBAHHAM /151 MeANYHOI CNifIbHOTU Ta NauieHTiB. AK Bigomo, iMyHobionoriuHi npenapatu, siki LULMPOKO
BMKOPUCTOBYIOTb Y NiKYBaHHi Pi3HMX PEBMATOJNIOTIUYHMX HEAYT, NOTPebyIoTb CTPOrMX yMoB 36epiraHHA B Temnepa-
TypHoMy iHTepBani Big +2 fo +8 °C. 3a ymoB 6nekayTa yKpaiHCbKMM NauieHTam CKnagHo nigTpumyBaTy onTuMarb-
Hi ymoBwM 36epiraHHa umMx npenapartis. [poBefeHWI aHani3 AocnigXeHb 3acBiguuMB, Wo GiNbliCTb NauieHTIB He
LOTPUMYIOTbCA BUMOT LWOAO 36epiraHHA TepmonabinbHMX Npenaparis, HaBiTb MPU NOCTINHIN HAABHOCTI CBiTNa Ta
enekTpoeHeprii. EKcnepTu BKasyloTb, WO CTa€ AOCTYNMHUM BCe Ginblue TepMosnabinbHUX Npenaparis, i B GinbLUOCTi
BMMNaAKiB Ui npenapaTi BUNMCYTbCA ambynaTopHmm naieHTam. OgHaK HeMaEe HiAKoro peryntoBaHHA NicnA Braa-
yi nikiB NavdieHTam, i Mmano BifoMo Npo Te, Wo BifA6YBAETLCA Mif YaC TPAHCMOPTYBaHHA Ta AOMALLUHbOr0 36epiraHHs.
MonepeaHi focnigxeHHA NoKasanw, Wo Ui npenapatu 36epiraloTbca HenpaBuiibHO. MainbyTHi fOCNigXeHHA NOBU-
HHi By TU 30CepepKeHi Ha KNiHIYHMX HacnifKaX | MOXIUBUX pilleHHAX. YKpaiHLAM B yMoBax 651iekayTa/aBapifiH1X
Ta CTabinisauiiHMX BifKNOUEHb CBiTIa PEKOMEHAYETHCA AOTPVMYBATUCA MPaBMI Ta YMOB 36epiraHHaA NikapCcbKmx
TepMmonabinbHNX Npenaparis.

KniouoBi cnoBa: siiiHa B YkpaiHi; Tepopriam; 06CTpinu eHepreTnuHmx o6'ekTis; CBiTNO; GniekayT; yMoBM 36epiraH-
HA NikapcbKUX Npenaparis; iMyHob6ionoriyHi npenapatu

24 mororo 2022 poky YkpaiHa 3iTKHYyJacsl 3 Hecrpa-
BEIJTMBOIO, HEMTPOBOKOBAHOIO, KaXJMBOIO 32 HACTiIKAMU
arpecieto 3 60Ky Pocii. 24 ntoToro Bci ykpaiHili TpoKUHY-
JIMCS Bill 3BYKiB O0MOapyBaHHSI HAIlIMX MIiCT: BOPOT CKH1-
naB O0MOU i pakeTH Ha 6e33axuCcHi MicTa, cejia, IUBIIbHI
00’eKTH, JIiKapHi, aepOTIOPTH.

Bxe Oinblire poky Jikapi Ta mami€eHTH YKpaiHW XXUBYTh
B YMOBaX ITOCTiHNX BUKJIMKIB Ta HEOOXiTHOCTI IIBUIKOT
i THYyYKOI agamnTaiii 1o HOBUX YMOB HaJAaHHS MEIMYHOI
JOTIOMOTH.

J1J1s1 KOXKHOI KOTOPTU Malli€HTIB — THUX, 110 3aJUIIU-
JIMCSl B MicTax i cejax Ta OMMHUJINCS Ha OKYITOBAaHUX Te-
PUTOPIsIX a00 TEPUTOPisIX, MAKCUMATbHO HAOJMKEHUX 10
BOEHHUX Oili, TUX, XTO TiKaB Bil BillHM Ta BUiXaB 3a KOp-
JIOH, — BJIACTUBI OKpeMi crieundiuHi BUKJIUKM, OB’ sI3aHi

3 HEAOCTYITHICTIO JIiKapChKUX 3aC00iB a00 3 00MEeXKEeHHSI-
MU B OTPMMaHHI MEAUYHOI JOTTIOMOTY. MU 3iTKHYHCS 3
Mpo0JIeMOI0 MAaCOBOTO BUI31y JliKapiB MEPBUHHOI JIAHKU,/
BY3bKUX CIIeLliaJlicTiB Ha O0e3MeuHi TepuTOopii, 3aKPUTTIAM
anTeK Ta MEIMYHUX 3aKJIajiB, a TAKOX i3 TIepe0osMHU 10~
cTayaHHS JiKapChbKUX 3aC00iB, 0COOJIMBO B TepIili TUXHI
BilffHM, Ta IIepepBaMU B JIiKyBaHHI, III0 CIIPUUYMHEHO He-
MOXJIUBICTIO OTpUMATHU TEBHUI JIiIKApChbKUI Mperapar.
Oco011BO KpUTHUYHA CUTYaIlis CKjiajacs 3 iHCyJliHaMu,
aHTHUKOATYJISIHTAMU, TJIOKOKOPTUKOIZaMM, iMyHO0i0J10-
rivnumu npernapatamu (IBIT). IMauieHTU-MIepeceneHii,
SIKi BMiXaJM Ha iHIlEe Miclie mepeOyBaHHsI Ha Oe3meuHi
TepuTopii abo 3a KOpIOH, y OIBIIOCTI BUITAIKiB HE B3sI-
JIM i3 co0010 MEIMYHY NOKYMEHTallilo abo BTpaTUJIM il
mig yac rmomopoxi. Ha HoBoMy Micli mami€eHTH 3iTKHY-
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JIUCA 3 MpoOJeMOI OTPUMaHHS MEIMYHOI JOMOMOTH,
MiATBEPIXKEHHS JiarHO3y Ta OTPUMAaHHS BiIIMOBIIHOTO
JIIKyBaHHSI, OCOOJIMBO 11€ CTOCYETHCS iMyHOOiIOIOTiUHOT
Tepartii.

SAxiio B mepii Mics1i BilfHM OCHOBHI Tpo0JieMu Tiepe-
pUBaHHS Teparii, 30KpeMa Yy peBMaTOJIOTiYHUX MaILli€H-
TiB, OyI1 MOB’sI3aHi i3 HEIOCTYIHICTIO JiKapChbKUX Mpe-
napariB, TO IMounHaw4u 3 oceHi 2022 poKy nyxe TocTpo
MOCTaJIO MUTAaHHS MOPYIIEHHS YMOB 30epiraHHs JiKap-
CbKMX IIpernapariB, 30KpeMa iMyHOOi0JIOTIYHUX 3aC00iB,
B YMOBax aBapiliHOro Ta cTabiii3aliifHOrO BiIKIIOUEHb
CBiTJIA.

3 nmita 2022 poky pociiicbka apMisl 30iiiICHIOE Iiijie-
CIIpSIMOBaHi OOCTpiNM LUBIIBbHOI iH(GPACTPYKTYpPH.
CnoyaTKy pOCisiHU aTtakyBajlu o0’ €KTH, SIKi BUPOOIIsI-
o1b enekTpuky, — TELL, TEC Tta T'EC. Ilicas uporo
novyaau OUTU ¥ TIO BaXJIMBUX JIiHISIX eleKTporiepeaady
Ta MiACTAaHIiSIX, SIKi JO3BOJISIIOTh CIIOXUBAYy OTpUMAaTH
eJleKTpuKYy. Jlormomarae Bilickkam P® Te, 1110 10 mo4yaTKy
2022 poky YkpaiHa Maza 3 Poci€lo cIijibHi eHeprocuc-
TeMHU, SKi MpaloBalu CMHXPOHHO. ToOTO, OKpiM MicCllb
po3TalyBaHHS iHMpPacTpyKTypHUX 0O0’€KTIB, pocCisi-
HM 3HaJIM cJIaOKi Miclg B YKpaiHCBHKili eHeprocUCTeMi.
O6c¢cTpin 23 nucrtomnana 2022 poky (1ie 0yB cboMUii 00-
CTpiNl KpUTUYHOI iH(ppacTyKTypu YKpaiHu) CIIpUYMHUB
MaciiTabHe BiIKJIIOUYEHHSI €HEProcucTeMu YKpaiHu,
criocTepiraaocsi KpMTUYHE MadiHHSI YaCTOTU B €HEpro-
Mepexi, uepes 110 Brepiie OyJu 3yNMUHEHi BCi aTOMHi
eHeprobJaoKu Kpainu. Inetwhes npo PiBHeHCBEKY, XMenb-
HuLbKY Ta [liBnennoykpaincbky AEC. 3anmopizpska AEC
OyJa 3ylMHeHa paHillle yepe3 3aXOIMIeHHS pOCiiiCbKUMU
TepopucTaMu. YIepile B icTopii eHeprocucrema YKpai-
HM 3a3HaJla CUCTEMHOI aBapii — BigOyBcs OjeKayT.

BinToni mocTifiHi BiOKJIIOUEHHSI CBiT/Ja, SKi iHOIi
TpUBaAIM AEKibKa Ai0, CTalu pealiaMu XUTTS YKpa-
iHLiB. TpuBaji BigKJIIOUEHHS CBiTJa, MOOYTOBE XXUTTS
noaekyau 0e3 BOAM i Terjla CIIOHYKaJid HaceJeHHS
HiIJTalITOBYBaTUCS Mia HOBI obctaBMHU. Bukianmkatn
IIBUAKY JOMOMOTY, KOJIM BiJICYTHE CBITJO i 3B’S30K,
KYIUTH JiKapchKi MpenapaTu, KOJW HalOJIMXKUi arTe-
KM y MiKpopaiioHax He TIpallio0Th Yepe3 BiAKIIOUeHHS
CBiTJIa — 1Ii cUTYyalii cTajau BUKJIMKOM IJisI Bcix. HaBue-
Hi TipKUM JOCBiZOM BiACYTHOCTI JIiKapChKMX 3aCO0iB y
neplii Micslli BiiHM, yKpalHChKi MalliEeHTU HaMarajJucs
CTBOPUTHM 3amac npermnapatTiB. OcoOJIUBO 1I€ CTOCYEThb-
Cs1 Mali€HTIB i3 XPOHIYHMMM 3aXBOPIOBAHHSIMMU, SIKi
BUMYIIIEHI Ha MOCTiHiIA OCHOBI IpuiiMaTh Oa3MCHI
XBopoboMoaudiKyloUi Ipernapatu Ta iMyHOOiOJOTiuHi
npenapatu. Bintak B yMoBax BiICYTHOCTI CBiTJla Ta He-
MpaIUYnX XOJOAUIbHUX KaMep 30epiraHHs iMyHO-
0i0JIOTIUHUX MpenapariB cTaja0 HOBUM BUIIPOOYBaHHSIM
IUIS MEAWYHOI CIUIBHOTH Ta malieHTiB. Ha choromni
P® npomoBXye OOCTpiMIOBATU XKUTJIOBI OyIMHKM Ta
00’€KTN KPUTUYHOI iHPOPACTPYKTYpH; SIK ITOBiZOMIISI-
Jnocs, mournHawdu 3 10 KOBTHS pOCiSTHUA BUITYCTUIM Ha
YKpaiHChbKi €HEepreTU4Hi 00’€KTU IMOHAH TUCSYY paKeT
i IpOHIB.

IMmyHOOGioOriYHI mpemapaTH MiCTITh AYyXXe CKJIaa-
Hi OiZKOBi MOJIEKYJM, CTPYKTypHa IUUIICHICTb SIKHUX

Tom 13, N2 1, 2023

MOBUHHA OyTH HE MopylIeHa 3a1s1 30epexXeHHsT IXHbO1
GiosoriuyHoi aKTUBHOCTI. SIK XimMiuHa, Tak i ¢pizuyHa He-
CTabUIbHICTh MOXYTb CHPUSITU BTPaTi aKTUBHOCTI MO-
JIEKYJI 4yepe3 YTBOPEeHHs OIIKOBMX arperartiB, IO IIPU-
3BOAUTH 1O IMiIBUINEHHS iIMyHOTEHHOCTI Ta YTBOPEHHS
AHTUTLI TIPOTHU JIiKiB, 3HMKEHHS iX €(peKTUBHOCTI Ta
3pOCTaHHsI PpU3MKY IMOOIYHMX peakuiil. B iHCcTpyKiisx
0 IMYHOJIOTiYHUX TiperapaTiB (iHTridiTopiB (akTopa
HEKPO3y MyXJIWHH, iHTIGITOpiB iHTepieiikiHy-1 Ta -6,
aHTU-B-KJIITMHHUX MOpemnapaTiB) BKa3yloTb HEOOXimHi
YMOBHU 30€epiraHHs, 110 MOTPAIISIOTh Y TOCUTh By3bKUI
TeMmepaTypHuil iHTepBai Big +2 no +8 °C, a Temmneparty-
pa +5 °C € ontumanbHow. TaKUM YUHOM, TTUTAHHS J10-
TPUMaHHS HAJIeXXHOTO TEeMIIepaTypHOTO PEXUMY 11010
JlaHOoi1 KaTeropii JikapChbKMUX MperapaTiB € OJJHUM 3 Tiep-
LIOPSIAHUX, TOMY 1110 Bill He0aXaHOTO BILJIMBY 30BHillI-
HBOTO CEpeOBUINA MOXYThH 3aeXKaTh e(eKTUBHICTh Ta
Ooesmexka. Ha choromHi TexHosorig peaiizalii migxomy
XO0JIOAOBOTO JIaHIIIOra IIMPOKO BigoOpaxkeHa B MaTepia-
nax BcecBiTHBOI opraHizaliii oxopoHu 310poB’s [1], saka
OIHOYACHO 3 IIMM OKpeMO po3po0Jise MaTepialu, IO
CTOCYIOThCSI TIMTaHb JAHIIOXKa MOCTaBOK Ta JIOTiCTUY-
HUX acnekTiB nepemimeHns [BIT [2].

3HauyHa KiJIbKiCTh 3allMTaHb BiJl MallieHTiB TOpKaJia-
cs1 pallioHaJIbHUX TTopaj 1moa0 ymMoB 30epiranHs IBII.
3arajioM 3a yMOB HEXOJIOJHOI 3MMHM, 10 MaHyBaja B
VKpaiHi, cTajo MOXJIMBUM 30epiraty Wi nperapaTu 3a
MeXaMu TOMiBKU (Ha 0aJiKOHi, 3a BIKHOM, Ha BYJIUIL),
OoIHAaK OyJI0 HEOOXigZHO YiTKO CJIIKyBaTH 3a TeMIIepa-
TYPHUM TIPOTHO30M i YHEMOXJIWBUTHU 3aMOPOXEHHS
mpemnapary. 3HaxigKoIO CTalud CYMKHU-XOJOIMJIbHUKMU,
B SKHUX 3a JOMOMOTOI0 aKyMyJATOPiB XOJOAYy Ta CIie-
LiaJJbHUX IIiHOMJIACTOBUX OOKCiB malieHTU 30epira-
JIM TepMOJIaOUIbHI JIiKapchKi IpernapaTu. BinkKpuTTs
MYHKTiB HE31aMHOCTi JJO3BOJUJIO 1OJATKOBO 3apsIAUTU
Oartapeiiku IS JIiKyBaJbHMUX TaJXeTiB, YHiBepcasbHi
30BHIIIIHI aKyMYJISITOpU, KOPUCTYBAaTUCS, HANPUKJIAI,
HeOymalizepamMu Tomro. OOHaK IMMOMMJIKHM B 30epiraHHi
BC€ OJIHO BUHUKAJM, 1110 MPU3BOAMIIO 10 OCTpaxy Ia-
LIIEHTIB 3aCTOCOBYBATH 1Ii TIperapaT Ta, 3HOBY TaKH,
IO TIepepUBaHHSA Tepalii. My 3aliKaBUINCSI MUTAHHIM
ymoB 30epiranHsa IBIl y peanbHux yMoBax XKMTTS I1a-
uieHTiB. HeoOximHo 3a3Ha4YMTH, 110 B JOCTYIHIN JiTe-
paTypi MU He 3HAWIIU JaHUX II0J0 YMOB 30epiraHHsI
IBI1 npu GaekayTi.

IIpocnekTuBHE oOOcepBaliiiHe AOCIiAXEHHS, OIMy-
6aikoBaHe B 2010 polli, MpoaeMOHCTPYBaJIO HEHAJIEXKHE
30epiranHs nauieHtamu IBIT [3]. Bubipka cknananacs
3 60 malieHTiB, SIKi OTpUMYBaJI JiKyBaHHS IpernapaTa-
mu «EHOpen» Ta «Xymipa». BukopucroByBajiucs KapTu
peecTtpaTopa JaHUX i3 BOYJIOBAaHUM TEPMOJaTYMKOM
VarioSens, siKi po3MmilllyBajcsl Ha 30BHIIIIHIA yITakKoB-
i TPOAYKTY, 3allporpamMoBaHi Ha 3aIlic TeMIlepaTy-
pu KoxHi 90 xBunuH miporsiroM npubauzHo 30 HIB.
IlpogemMoHcTpOBaHO, IO iCHYE 3HAUYHUM PU3UK HeE
IOTPUMYBATUCSI HaAJIEXKHOro 30epiraHHs, KOJIU cepem-
HSI TeMIepaTypa XOJOAUIbHUKA MepedyBae 3a MexXaMu
nmianazony 2—8 °C (BigHocHuit pusuk (RR) = 3,9; 95%
noBipuuii intepBan = 1,95—7,93; p = 0,0001). 3aranom
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35 nmauieHTiB (58,3 %) 36epiranu KU mMo3a HaJeKHUM
TeMIMepaTypHUM Jiana3oHoM. JlocIimHUKM BKa3yroTh Ha
BaKJIUBICTh «BiKy» XOJIONUJIbHUKA: CTapllle HiX 5 POKiB
€ (hakTOpOM pU3UKY HeaJekKBaTHOTro 30epiraHHs. [Hie
oOcepBalliiiHe IOCIIIXKEHHS, sSKe oxXomwmao 255 maimi-
eHTiB (cepenHiit Bik 53,2 £ 13,1 poky, 51,4 % xiHkn),
TaKOX IMPOJIEMOHCTPYBAIO KPUTUYHI 3HAUEHHS HEHa-
JIEXKHOTo 30epiraHHsl 0iOJOTIiYHUX XBOPOOOMOAU(DIKY-
I0UYMX IIpoTUupeBMaTudHMX rpenapatiB (D DMARDs) [4].
Jluure 17 nauientis (6,7 %) 36epiraau ceoi bDMARDs
Y PEKOMEHIOBAaHOMY Jiama3oHi TemmepaTyp. BomHo-
yac Oyja olliHeHa YacTKa Mali€eHTiB, sIKi 30epiraiu
bDMARDs nipu Temrniepatypi Huxk4de Big 0 °C abo Buiie
3a 25 °C pmoBire HixX 2 TOOWHM TTocIiib. YacTka mari-
€HTIB, sKi 30epiraim bDMARDs 6inbiie HixXX 2 TOOIMHNA
nocnijb ipu Temnepartypi Huxue Big 0 °C abo Bule 3a
25 °C, cranoBuia BimnosigHo 24,3 % (cepemHst TpuBa-
smicte: 3,7 rox; miamason 2,0—1097,1 ron) i 2,0 % (ce-
penHs tpuBaiicth: 11,8 rox; miamaszon 2,0—381,9 rom).
OTxe, OiIBIIICTh NALliEHTIB Yy pealbHUX YMOBaX HE MO-
TPUMYIOTbCS peKOMEHI0BaHUX TpaBuJi 30epiranHs IBI1
Ta NOPYLIYIOTb TeMIlepaTypHUil pexuM. YuciaeHHi q0-
CIiIKeHHsSI BKa3yloTh Ha HeHaJiexkHe 30epiraHHs Tep-
MOJIa0iIbHUX TpernapariB y AOMAallHiX yMOBax Ta Bif-
CYTHICTh peryJIOBaHHS ITic/s BUIA4i JIiKiB MalieHTaM i
iHdopMmallii mpo Te, 1110 BigOyBa€eThCs MijJ Yac TpaHCHOP-
TYBaHHS Ta JOMAaIIHbOTO 30epiraHHsg [5].

Hackinbky mopylieHHs TeMrnepaTypHUX YMOB 30epi-
TaHHS TIpernaparTiB Ta TPUBATICTh MX BiIXWJIEHb BIIJIMBA-
I0Th Ha iX edpekTuBHICTh? Lle 3amuTaHHs CTaja0 TOIOBUM
cepel peBMaTOJIOTiYHUX MaILli€HTIB, IKi oTpuMyioTh 1BT,
B YMOBax OJjiekayTa.

CucreMaTUYHUI OTJISAA CTaOiIbHOCTI TepMOJadisib-
HUX TIpernapariB MpoJeMOHCTPYBaB, LIO €TaHepuUenT Ta
iH(piKcMMab MoxkHa 36epiraTu mpu Temnepatypi +25 °C
110 24 roavH, pUTYKCUMab 30epirae CBO0 CTabiIbHICTh 10
18 nHiB pu Temmepatypi npuoansHo +30 °C i onuH AeHb
npu 3aMopoxkeHHi 10 —20 °C [6]. JonaTkoBi gaHi mpo eTa-
HEpUEeNT 3aCBiTYMIN, 110 CTaOiIbHICTh Mpernapary 30epi-
raetbcs poTsiroM 1 Micsiis pu temreparypi 25 £ 2 °C
[7]. Taki pe3ynbraTé OOHAMIIOIOTH JIiKapiB Ta IAlli€HTIB,
amxe IBI1 MmoxyTh 30epirat cBo10 (papMaKOJIOTIiYHY CTa-
OUIBHICTD Ta KJIiHIYHY e(DeKTUBHICTh 0€3 3pOCTaHHS TOK-
CUYHOCTI, 11¢ 3a0e3meuye OuIbIIMii KoM(OpPT Malli€HTIB Ta
BIIEBHEHICTb, 1110 MpU3HAUYeHa Teparlisl HaJacTb KOPUCTbD.
3 orisiay Ha 3HA4YHE IMOIIMPEHHS cepel Malli€HTiB Mopy-
IIeHb TMpaBUa 30epiraHHs TepMOJIaOIIbHMUX JIiKiB, Maii-
OyTHi JOCIIIKEHHS MOBUHHI OyTH 30CepeXeHi Ha KJli-
HIYHUX HacJiaKax i MOXJIMBUX PIlLICHHSIX.

YkpaiHisim B yMoBax OyieKayTa/aBapiiiHUX Ta cTa0ii-
3alliilHUX BiIKJIIOUEHb CBIiT/Ia PEKOMEHIYETHCS TOTPUMY -
BaTHCS MPaBWI Ta yMOB 30epiraHHs JiKapCbKUX Tperna-
parTiB.

Konduaikr inTepecis i ¢dinancora miarpumka. ABTop
3asIBJISIE TIPO BiICYTHICTh KOHQJIIIKTY iHTepeciB Ta OyIb-
K01 (piHaHCOBOI 3alliKaBJICHOCTI IMPY HaIlMCaHHI JaHOI
CTarTTi.
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Iymka ekcnepta / Experts’ opinion

1.Yu. Golovach

“Feofaniya” Clinical Hospital State Management of Affairs, Kyiv, Ukraine

Blackout in Ukraine and challenges regarding
the storage of immunobiological drugs

Abstract. An undeclared war has been going on in Ukraine for
more than one year. Defeated at the front, Russia resorted to mas-
sive shelling of energy facilities with the aim of leaving Ukrainians
without electricity and heat during the winter. As reported, since Oc-
tober 10, the Russians have fired more than a thousand missiles and
drones at Ukrainian energy facilities. The shelling on November 23,
2022 led to a system crash — a blackout occurred. For the first time in
the history of Ukraine, all of the country’s nuclear power units were
shut down. In conditions of lack of light and non-working refrige-
rating chambers, the storage conditions of thermolabile immunobi-
ological drugs became a new test for the medical community and pa-
tients. As you know, immunobiological drugs, which are widely used
in the treatment of various rheumatological diseases, require strict
storage conditions in the temperature range from +2 to +8 °C. Un-
der blackout conditions, it is difficult for Ukrainian patients to main-
tain optimal storage conditions for these drugs. The analysis of the

studies showed that the majority of patients do not comply with the
requirements for the storage of thermolabile drugs, even with the
constant presence of light and electricity. Experts indicate that more
and more thermolabile drugs are becoming available, and in most
cases, these medications are dispensed to ambulatory patients. More
thermolabile drugs are becoming available, and in most cases, these
medications are dispensed to ambulatory patients. However, there is
no regulation once medications are dispensed to patients and little is
known with regard to what happens during transport and home sto-
rage. Previous studies suggest that these drugs are improperly stored.
Future studies should focus on clinical consequences and possible
solutions. It is recommended for Ukrainians to follow the rules and
conditions of storage of heat-labile medicinal products during black-
outs/emergency and stabilization blackouts.

Keywords: war in Ukraine; terrorism, shelling of energy facilities;
light; blackout; drugs storage conditions; immunobiological drugs
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AediuynTt Bitaminy D nig ywac nangemii COVID-19
i BiNHN B YKpaiHi

Pestome. AkmyaneHicme. [JaHi UncneHHUX AOCNIAKeHb CBiAYaTb MPO 3HaUHY MNOWMPEHICTb AediuunTy BiTamiHy D
B YKpaiHi Ta cBiTi. OCTaHHIMM poKamu yKpaiHCbKa MeAMYHa CnifibHOTa 3iTKHYNacAa 3 ABOMa BaXK/IMBMMU BUKINKa-
Mun — naHgemieto COVID-19 i pocincbKum BTOPrHEHHAM, AKi 3Ha4YHO BMIMHY M Ha OpraHi3auito i JOCTYMHICTb HajaH-
HA MeAMYHOI ONMOMOr HaceneHHo. He3Baxaloun Ha NpoBeAeHi paHile B YKpaiHi enigemionorivyHi gocnigxeHHA
wono crartycy BitamiHy D, faHMx NpOTArom OCTaHHiX 5 POKiB HEMAE, WO i CTaNo NIArPYHTAM ANA BUKOHAHHA AaHOT
po6oTn. Mema: npoaHanizyBatu ctaTyc BiTamiHy D y HaceneHHs YKpaiHu nig yac navgemii COVID-19 i pocincbkoi
arpecii. Mamepianu ma memoou. PeTpocneKTVBHO NpoaHani3oBaHi AaHi W00 CUPOBATKOBOrO PiBHA 25-rigpo-
kcmBiTamiHy D (25(0OH)D) y 5029 nopocnux oci6 Bikom 20-99 pokiB, siKi 3 Pi3HUX NPUYMH 3BEPHYNNCA 47151 MOr0 BUMI-
ptoBaHHA. AHani3 MPOBOANN 3a€XKHO Bifi POKY 1 MiCALIA CMOCTEPeXKeHHS, BiKY 1 cTaTi ob6cTexxeHux, piHA 25(0OH)D.
Pesynemamu. CepepHii cnpoBatkoBuin piBeHb 25(0H)D y 3aranbHin rpyni ctaHoBuB 33,2 [24,1-43,8] Hr/mn.
OuiHKa KinbkocTi TecTyBaHb piBHA 25(0H)D 3a 2018-2022 poKu He BrABKNA BiporigHnx BigmiHHocTer y 201812019
poKax, MpoTe BCTaHOBWA BiporiAHe 3MeHLLEHHA Nif Yyac noBHoMacwTabHoi arpecii Pocii B YkpaiHy y 2022 poui
(Ha 55,7 %) nopiBHAHO 3 NoKasHMKamu 2018 poKy, a TakoX NokasHuKamu B nepiog naHgemii COVID-19 (Ha 21,6 %
nopiBHAHO 3 2020 pokom, Ha 23,5 % — 3 2021 pokom). [lpoTarom nepiofy cnocTepeKeHHA OTPUMAHO 3MEeHLUEH-
HA yacTkn AediunTy BiTamiHy D 3 20,6 % y 2018 poui go 9,3 % y 2022 poui 11 Bif3HayeHo 36inblueHHA YacTKK ocib
i3 cybonTumanbHumu (3 6,6 fo 11,4 % BiANOBIAHO) i BUCOKMMU KOHLIEHTPaLisIMX cCMpoBaTKOBOro piBHs 25(0H)D
(32,2 po 12,7 %). BucHoeku. OTpumaHi pe3ynbTaTi CBiguaTb Npo 36iNblueHHA CepefHbOro CMPOBATKOBOIO PiBHSA
25(0OH)D npotarom 2020-2022 pokiB y AOPOCNOro HacefieHHA YKpaiHW NOPIiBHAHO 3 MOKa3HMKaMu nonepeaHix
POKiB 1 3MEHLLEHHA YacTKn AediunTy BiTamiHy D B yKpaiHCbKiln nonynauii. Kpim Toro, BCTaHOB/IEHO 3MeHLUIEHHA
KinbKocTi TecTyBaHb piBHA 25(0H)D, ocobnunso B nepiof poOCiNCbKOro BTOPrHeHHs, Lo HeobXigHO BpaxoByBaTyu Af
nnaHyBaHHA 3aX0AiB WOAO0 ONTMMI3aLii cTaTycy BiTamiHy D y gopocnioro HaceneHHsA YKpaiHu.

KniouoBi cnoBa: gediunT sitaminy D; 25(0H)D; COVID-19; BintHa; YkpaiHa

Bctyn

JlaHi cydacHMX AOCJIiIXKEHb CBiTYaTh PO 3HAYHY MO~
peHicth nediuuty Bitaminy D y cBiti [1—7], yacTKa sIKoro
BiIpI3HIETHCS 3aJ€KHO BiJi KpaiHW MPOXWMBAHHS, BIKY i
cTaTi, CyImyTHbOI NATOJIOTii OOCTEXXKEHUX, a TAKOX MOPU PO-
Ky. JlediuuT Bitaminy D ctaHoBUTH Tpubau3Ho 37 % 3ara-
Jiom y ¢BiTi [5], Hrkaum BiH € y CILIA (18 %) Ha BinmiHYy Bin
kpain €sporeiicbkoro Cotosy (40 %) ta Adpuku (34 %).
AHaji3, IpoBeAeHNI y pi3HMX KpaiHax €Bpomu, BUSIBUB
20 % nediuunty Bitaminy D y Hacenenns [TiBHiuHOi €Bporu
ta 30—60 % — y peluTu €BpONeCchKUX KpaiH [7].

JlocnimkeHHs, IPOBeIeHi paHillle B YKpaiHi, TaKOX BU-
SIBUJIM 3HAUHY YacTKy nedinuty Bitaminy D y HaceneHHs
He3aJIeXkHO Bill BiKY, cTaTi i1 perioHy rpoxuBaHHs [8§—11]
i CTaJu MiATPYHTSIM JUIST OLIBII IMMPOKOIO BIPOBAIKEHHSI
JIOJATKOBOrO MpuiioMy BiTaMiHy D BimmoBigHO 10 peko-
MeHaauii st kpain LlenTpanbHoi €Bponu [12].

CyuyacHi n1aHi 1eMOHCTPYIOTh 30i/IblIIEHHSI OCTaHHIMU
POKaMU KiJIbKOCTi TeCTyBaHb Ha KOHIIEHTpaIlito 25-Tiapo-
kcuBitaminy D (25(OH)D) y ciTi [13, 14], 1m0, 30Kkpema,
Moe OyTH TMOB’S13aHO 3i 301IbIIIEHHSIM 3HaHb 1I0J0 TMO-
3UTUBHUX edeKTiB BiTaMiHy D, Xo4ya Ha CbOroJgHi HEMae
JIOCTaTHBOTO TTiATBEP/KEHHS JTOLJIBHOCTI 3arajJbHOTO
ckpuHiHTy piBHsg 25(OH)D [15, 16]. Kpim TOTO, OCTaHHIM
yacoM iHTepec 10 BiTaMiHy D 3pic y 3B’s13Ky 3 TaHOEMi€I0
COVID-19 uepe3 i1oro 3maTHiCTh 3MEHIITYBaTH PU3UK iH-
¢ex1iifHMX 3aXBOPIOBAHb 3arajoM i ITHeBMOHII 30KpeMa
[17—20]. IcHyI0Ui Ha CHOTOAHI HOCTiMKEHHS IEMOHCTPY-
IOTh OiBIIMK PU3UK 3aXBOPIOBAHHS i TSLKKICTh Iepeoiry
B oci6 3 COVID-19. He3Baxkaroun Ha HU3KY BUKOHAHUX B
YKpaiHi gocimkeHp 111010 cTaTycy BiTamiHy D, yci BoHU
oynu nposeaeHi 1o nanaemii COVID-19, Tomy aktyanbHi
JlaHi 32 OCTaHHI I’SITh POKiB Ha ChOTOAHI BiACyTHi. Kpim
TOTO0, POCiliChbKa arpecis, sika po3Iodajach y sotomy 2022
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pPOKY, MOTIJla 3HAaYHOI Mipoi0 BIUIMHYTH SIK Ha piBEeHb
TeCTyBaHHS 110110 BiTamiHy D, Tak i Ha iforo caruieMeH-
Tallito, Xoua NoiOHi JaHi B JiTepaTypHUX JKepeiax Bin-
CyTHi. 3 oryisiay Ha BHUIe3a3HaueHe METOI0 TOCIIiIKeHHSI
CTaJIO OLIIHUTH cTaTyc BitaMiHy D y HaceiaeHHS YKpaiHu
nin yac nmanaemii COVID-19 i pociiicbhkoro BToprHeHHs
B YKpaiHy.

Marepianu Ta meToan
Mamepianu 0ocnioxxeHHA

V pamkax gociimxeHHs1, mpoBeneHoro Ha 6as3i Y «IH-
crutyt repoHTosiorii imeni JI.dD. YeborappoBa HAMH
YKpainn», YKpaiHCbKOTO HAayKOBO-MPAKTUYHOTO LIEHTPY
OCTEOIOPO3Y, PETPOCHEKTUBHO MPOAHATI30BaHI JaHi 110-
1o piBHs 25(OH)D y cupoBariii kposi 5029 nopociux ocio
BikoM Biz 20 10 99 pokiB, SIKi 3 pi3HUX TPUYUH 3BEPHYITUCS
10 KOHCYJIBTaTUBHY noromory B [Hctutyt un LleHTp Tipo-
TsiroM 2018—2022 poxkiB. ¥ 2018 p. obcrexkeHo 1390 ocib, y
2019 p. — 1432,y 2020 p. — 786, y 2021 p. — 805 iy 2022
poii — 616 ocib.

JocnimkeHHs, IpoBeaeHe 3rinHo 3 pimeHHsIM KoMicii 3
nuTaHb eTUKK [HcTUTYTY (TIpoTokosn Ne 6 Bix 26.07.2022),
MOBHOIO MipOI0 BiIOBiAAJIO0 €ETUYHUM i MOpaJbHO-MPaBoO-
BUM BHUMoOTraM BifnoBinHo 10 Hakazy MO3 Ykpainu Ne 281
Bim 01.11.2000, TenbciHchbKoOI nekiapaiiii BececBiTHBOI Me-
MWYHOI acolliallii Mpo eTUYHi MPUHLIKUIY TTPOBEICHHS Ha-
YKOBUX MEIUYHUX TOCHIKEHb 3a y4acTio JIIOJUHU. YCi
oro yJyacHMKM Tinnucaiv iHpopMoBaHy 3rofy Ha BUKO-
pUCTaHHS CBOIX MAHMX y paMKaX HayKOBUX JOCTiIKeHb
3riIHO 3 BUMOTraMu IHCTUTYTY.

Kpumepiamu exarouenns B nocnimkeHss 0yiu Bik 20—
99 pokiB He3aexHO Bil cTaTi, 100poBibHA iHpOpMOBaHA
3rojia Ha 3a0ip KpOBi 3riIHO 3 IPOTOKOJIOM IOCTIIKEHHS i
BUKOPUCTAHHS Pe3YJIbTaTiB 00CTEXKEHUX Yy paMKaX HayKo-
BOTO JOCIiIKEHHSI.

Kpumepiamu euxarouenns 3 nocniakeHHs: Oyau HasB-
HICTb B OOCTEXKEHUX OHKOJIOTIYHMX 3aXBOPIOBaHb B aHAM-
He3i Ta Ha MOMEHT MTPOBEICHHS JOCIIKeHHS, COMaTUYHOT
MmaToJioTii B cTaHi cy0- i JeKoMmIleHcallii, 3aXBOpIOBaHb 3
NOBEICHUM BIUIMBOM Ha MeTaboJ1i3M BiTaminy D (HupkoBa
HEIOCTaTHICTh, MeYiHKOBA HEJOCTATHICTh TOIIO), a TAKOX
MIPUIOM JiETUYHUX 100ABOK UM JTiKapChKMX ITPeTapariB Bi-
taMiny D y nikyBanbHMX mo3ax (rmoHax 4000 MO/ Ha Mo-
MEHT OOCTEeXXEHHS i 3 MicCs1li 10 HbOTO).

st aHanizy o0cTexkeHi OyJIM po3IOaiAeHi Ha IPyIu 3a-
JIEXKHO BiJl pOKY i MiCSILISI CIIOCTePEXKEHHSI, a TAKOXK 3aJIeXK-
HO Bijl BiKy o0cTexXeHUX (o1 MPOBEAEHO 3a IeCATUPiU-
4ysiMM), cTati, piBHs 25(OH)D y cupoBatiii KpoBi (nedinur,
HEJIOCTaTHICTb i HOpMaJibHI MMOKAa3HUKM). 3pa3Ku KPOBi He
Oynu Bimiopani B 6epe3Hi 2022 poKy yepe3 pocilichbke BTOp-
THEHHs B YKpaiHy i HEMOXXJIMBICTh MPOBEACHHST HAyKOBUX
JOCITIIKEHb.

Memoou

Craryc Bitaminy D ominroBamm 3a piBHem 25(OH)D
y cMpoBaTli KpoBi. 3a0ip BeHO3HOI KPOBi 3IiliCHIOBaIN
HaTie 3paHky 3 8:30 o 10:00. 3pa3ku KpoBi HabuUpaIu B
npobipku Vacutainer 3 E[ITA i renemM, ueHTpudyrysau,
PO3AISIY I BiANpaBIIsLIv 10 JJabopaTopii 17151 BUBHAYEHHS
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cupoBatkoBoro piBHs 25(OH)D, norpumMyiouuch NpuHIU-
MiB X0JIOMIOBOTO JIaHIIIOTa.

PiBenb 25(OH)D y cuposarui KpoBi BU3HavyaIu 3a J0-
MOMOTOI0 €JIEKTPOXEMUTIOMiHECLIEHTHOTO METOMY 3a JI0-
momoroto aHaiizaropa Cobas® e411 (RocheDiagnostics®,
Germany). /laHa MeTouKa TO3BOJISIE BUSHAUNUTH 3arajib-
Huii pisens 25(OH)D (25(0OH)D, i 25(0H)D,) y mianaso-
Hi Big 3,0 mo 70,0 Hr/mu. YyTiIuBicTh METOAY CTAaHOBUTh
3,01 ur/ma 25(OH)D, koediuienT Bapiarii 7,5 %. 3pa3ku
3 KOHILeHTpallieto Bitaminy 25(OH)D, Buii Bin gianazoHy
BUMIPIOBaHHSI, PO3BOJAMJIN BPY4YHY y CHiBBiIHOIIEHHI 1 : 2
i MHOXWIN OTPUMAHUI pe3yabTaT Ha KoedillieHT po3Be-
JIEHHS.

Pesynbratu  BUMiprOBaHHsSI ~ CHpPOBAaTKOBOTO  PiBHSI
25(0OH)D anasnizyBajiu BiIMOBIHO 10 HACTYITHUX Jliara3o-
HiB 25(OH)D: 1) nediuut Bitaminy D (< 20 Hr/mn); 2) He-
noctaTHicTh BiTaminy D (20—30 ur/mi); 3) ontumanbHa
KoHueHTpartis (> 30—50 Hr/Mn); 4) BUCOKa KOHIIEHTpAIlis
(> 50—100 Hr/mun); 5) MOTEHIIHHO TOKCMYHA KOHLIEHTpa-
wisgt 25(OH)D (> 100 ur/ma) [21].

CmamucmuyHuli aHanis

CTaTUCTUYHUIT aHAJTi3 MPOBOIMIIM 32 JOTTOMOTOI0 TTPO-
rpaMHoro 3abesrneueHHst Statistica 10 (Serial Number:
STA999K347150-W). 3acTrocoByBajud METOAM OIKCOBOL
CTATUCTUKM, NaHi HABOAWJIM y BUIJISIAI CEPEIHBOTO BU-
OipkoBoro i iioro cranmaptHoro BiaxuieHHs (M = SD) y
BUIIAAKY HOPMaJIbHOTO PO3MOJiTY W Yy BUIJISIAI MeAiaHU i
kBaptuiiB (Me [25Q-75Q]) y BUIagKy po3momily, Bim-
MiHHOTO BiJ HOpMaJabHOTO. JIJIs1 TIOpiBHSIHHSI pe3yJIETaTiB
BUKOPUCTOBYBaIM Kputepiii CThrogeHTa (IJIs1 ITIOPiBHSIHHS
JIBOX TPYM 3a YMOBM HOPMAJIBHOTO PO3MOIiTY MOKa3HM-
KiB) i kputepii ManHa — VYitHi un Kpyckana — Youtica
(11 MOpiBHSHHI ABOX a00 Oijibllie TPyH IPM aHali3i Mo-
Ka3HUKIB, 110 AEMOHCTPYBAJIM PO3MOMIiJA, BIAMIHHMIA Bil
HOpMaJIbHOTO). BinMiHHOCTI po3mnoniny ABoX BUGIPOK OIli-
HIOBAJIM 3a JI0TIOMOroto Kputepito x>, KinbkicHi qani mo-
naHiy Burisiai n (%). Pozpaxynok M £ SD 3a yMoBUM Hera-
PaMETPUYHOTO PO3MOJiTY MOKA3HUKIB BUKOPUCTOBYBATU
IIJIS1 TIOPiBHSIHHSI OTPUMAHMX HaMU Pe3yJIbTaTiB 3 TaHUMU
IHIINX JOCTIIHUKIB. BigMiHHOCTI MiX MOKa3HUKaMU BBa-
XKanm BiporigHuMu 3a ymoBu p < 0,05.

Pesynbratn

Cepen obcTexxeHux 6yo 4456 xiHok (88,6 %) i 573 yo-
nosiku (11,4 %). Ixuiit cepenniit Bik cranosus 61,1 £ 13,4
POKy (y 3KiHOK BiH OyB BipOTiHO OiLIbIIMM, HiXX Y YOJIOBI-
KiB, t = 16,03, p < 0,0001).

OuiHka auHaMiku BusHayeHHs piBHs 25(OH)D y cu-
poBarTii KpoBi 3a ocTaHHi m’sTh pokiB (2018—2022) He
BUSIBWJIA BipOTiMHUX BiAMIHHOCTEH 111040 KiJbKOCTi TeC-
tyBanb y 2018 i 2019 pokax (Ha 3 % OGinbllle BUKOHAHUX
BuMiptoBaHb y 2019 poui nopiBHsiHO 3 2018 pokom), mpo-
Te BCTAHOBMUJIA BiporigHe ix 3MeHIIeHHs Ha 43,5 % y 2020
poti, Ha 42,1 % — y 2021 poui ta Ha 55,7 % — y 2022 poui
nmopiBHsIHO 3 mokazHukamu 2018 poky. [lonidHa nuHamika
BUsIBJIEHA MpPH MOPiBHSIHHI MOKa3HWKA BUMipIOBaHHS CU-
poBatkoBoro piBHs 25(OH)D 3 nokasnukamu 2019 poky
(v2020 p. —Ha 45,1 %,y 2021 p. —Ha 43,8 %,y 2022 p. —
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Ha 57,0 %). AHai3 TUHAMiK¥ TeCTyBaHb CHPOBATKOBOTO
piBHs1 25(0OH)D min yac moBHOMaciuTabHoi arpecii Po-
cii B Ykpainy y 2022 polii MopiBHSIHO 3 poKamMu MaHaeMil
COVID-19 Takox mpoaeMOHCTPYBaB iX BipoTigHe 3MeH-
meHHs (Ha 21,6 % nopiBHsHO 3 2020 poxoMm i Ha 23,5 %
nopiBHSIHO 3 2021 pokom).

Cepenniii piBenb 25(OH)D y cupoBaTiii KpoBi y 3arajib-
Hili Tpymi OPOTIroM Mepiony MOCIiIKeHHs CTaHOBUB 33,2
[24,1—43,8] Hr/MJI ipu MiHIMAJIBHOMY i MAKCUMAaJIbHOMY
iioro 3HayeHHsx 3,0 i 132,9 ur/ma BignosigHo (M £ SD:
34,9 £ 15,0 ur/mna). Pisens 25(OH)D 0yB BiporigHo Bu-
UM y XiHOK (33,6 [24,3—44,0] Hr/MII) TIOPiBHSIHO 3 TTO-
KazHuKamu vousosikiB (31,1 [22,2—41,1] ur/mn, Z = 3,83;
p = 0,0001), xoua nmpu aHaJi3i y BIKOBUX TiArpynax HaMu
OTPUMAHO BipOTiHi BiAIMiHHOCTI Jin1e B 0ci6 BikoM 50—59
(Z=2,07; p=0,04) i 60—69 poxis (Z = 3,73; p = 0,0002),
cepel IKMX MOKa3HUKM B 3KiHOK OYJIM BipOTimHO BUIIMMM
(Tabm. 1).

Hamu BcTaHoBE€HO BiporimHuii BIUIMB BiKy Ha Bapia-
OeJIbHICTh MOKa3HUKa cupoBaTKoBoro piBHsA 25(OH)D (y
xiHok: H = 4149.4; p < 0,0001, i yonosikiB: H = 555.9;
p <0,0001). HaitHrxunmu roka3Huku piBHsg 25(OH)D y
KiHOK Oynu B Halictapiiiii Bikosiii rpymi (90—99 pokiB),
BOHU BipOTiIHO BiIPi3HSUIMCH Bill MMOKA3HUKIB OCI0 BiKOM
20—69 pokiB Ha BiIMiHy Bill YOJIOBIKiB, y SIKUX HaTHWX-
yuii pieHb 25(OH)D 3apeectpoBaHo B rpymi 60—69 po-
KiB (Tabs. 1). ¥ xiHok y BikoBux rpymnax 20—29, 30—39 i
40—49 pokiB nokasHuku piBHs1 25(OH)D BiporinHo He
BiIpi3HSIUCH MixX cO00I0, a BiIMOBITHUI piBeHb Y >KiHOK
BikoMm 20—29 pokiB OyB BipOrimHO BUILMM 3a BiAMOBiIHI
MOKa3HMUKHU B 0ci0 BikoM 50 pokiB i crapiie. ¥ 40JI0BiKiB

y BikoBux rpynax 20—29 i 30—39 pokiB moKa3HUKHU PiBHS
25(OH)D BiporigHO He Bimpi3HsUIMCh MiX cobOoto, OyIu
BipOTiJTHO HMXXYMMM 3a BifIOBiJHI Y BiKOBii1 rpymi 40—49
POKIB i BUIIIMMU 3a ITOKAa3HUKHU Yy BikoBuX rpymax 80—89 i
90—99 poxiB (Tab6m. 1).

Cepen 00CTeXeHMX y 3arajIbHili TPYITi ONTUMAaIbHY KOH-
ueHtpauito 25(OH)D y cuposariii kposi Mmasiu 2225 oci6
(44,2 %), nenocrarHicTh Bitaminy D — 1290 oci6 (25,7 %),
a B noJti aedinuty BiTaminy D nepedyBano 759 obcrexe-
Hux (15,1 %, Taba. 2). Bucoka koHueHTpauist 25(OH)D y
cuposarii KpoBi (> 60—100 Hr/mi1) y 3arajibHiil rpyii 6y-
Ja 3apeectpoBaHa B 271 ocobu (5,4 %), y 13 obcTexkeHUX
(0,3 %) BusiBIeHi MOTEHLIHHO TOKCWYHIi KOHIIEHTpALIil
piBHiB 25(OH)D (> 100 Hr/mi).

Yacrka aedinuty Bitaminy D BiporinHo 3MeHImIach 3
20,6 % y 2018 poxy no 9,3 % y 2022 porti it He Binpi3Hs-
nmack y 2020—2022 poxax (ta6i. 2). HalimeHIa gacTka He-
IocTaTHOCTI BitamiHy D Oyma 3apeectpoBana y 2020 poiri
(20,6 %) 3 momasbILOIO TEHIACHIIEW 10 3pocTaHHs y 2021
i 2022 pokax. YacTka ocid 3 ONITUMaJbHOIO CMPOBATKOBOIO
koHueHTpauieto 25(OH)D Oyna Haitoinbimow y 2020 pori
(49,2 %) i Gyna npuGM3HO Ha 7 % BUIIOIO 3a TOKA3HUKK
2018, 20191 2022 pokis.

Citifi 3a3HaYUTH, 110 MPOTITOM YChOTO Mepiony AOCIi-
JKEHHST cepell 00CTeXXKeHUX 30iJblInIach YyacTka ocid 3
cyoornrTuMaabHUME (36,6 % y 2018 powi o 11,5 %y 2020 p.
i11,4 % y2022p.) i BACOKMMU KOHIEHTPAIiISIMA CUPOBAT-
koBoro piBHsg 25(OH)D (3 2,2 % vy 2018 poui mo 12,7 %
y 2022 poti), K i 9acTKa 0Ci0 3 TOKCMYHOIO KOHIICHTpa-
miero Bitaminy D (3 0 y 2018 pomi 10 0,2 % y 2022 porri)
(Tabm. 2).

Tabnuys 1. PieeHb 25(0H)D y cuposamui kposi o6cmexceHux 3as1exHo 8i0 8iKy, H2/M/

HiHkun YonoBikun
BiKOBi rpynu, poku
n Me [25Q-75Q] n Me [25Q-75Q]
20-29 86 35,6 [24,9-43,3]* 49 30,1[21,5-40,0]*
30-39 203 31,3[24,2-41,9]* 87 30,1[22,8-42,1])*
40-49 351 34,4 [25,4-45,0]* 122 32,6 [25,8-42,0]*#
50-59 925 34,2[25,6-44,6]%* 102 30,8[23,3-42,0]**
60-69 1649 34,6 [25,2-45,3]*# 105 27,4[21,2-40,2]*
70-79 918 31,8[22,5-42,4]* 81 33,0[21,0-41,8]*
80-89 315 32,6[21,0-43,1]* 21 29,4 [22,2-39,7]*
90-99 9 11,3[8,2-20,3]* 6 29,5(8,4-32,3]*
3aranom 4456 33,6 [24,3-44,0] 573 31,1[22,2-41,1]

lMpumimku: * — eiomiHHOocMi 8ipo2ioHi nopieHAHO 3 8iKoeoto 2pynoto 20-29 pokie; * — eidomiHHOCMI 8ipo2iOHi nopieHAHO 3 8ikosolo
2pynoto 90-99 pokie; oyiHKy 8iOMiHHOcmeli NOKA3HuUKie npoeedeHo 3a 00nomMo20to Kpumepito MaHHa — YimHi.

Ta6nuys 2. Po3nodin o6cmexeHux wjodo cmamycy eimamiHy D 3anexHo 8i0 poKy cnocmepexeHHs, n (%)

CupoBaTKoBwuii piBeHb 25(0H)D, Hr/mn 2018 2019 2020 2021 2022
< 20 (pediuuT) 286 (20,6) 252 (17,6) 86 (10,9) 78(9,7) 57 (9,3)
20-30 (HepocTaTHiCTb) 387(27,8) 378(26,4) 162 (20,6) 214 (26,6) 149 (24,2)
> 30-50 (onTMManbHi 3Ha4EHHs) 595 (42,8) 612 (42,7) 387 (49,2) 370 (46,0) 261 (42,4)
> 50-60 (cy6onTumasnbHi 3Ha4eHHS) 92 (6,6) 135(9,4) 90 (11,5) 84 (10,4) 70(11,4)
> 60-100 (BMCOKa KOHLIEHTpaLlif) 30(2,2) 53(3,7) 54 (6,9) 56 (7,0) 78 (12,7)
> 100 (TOKCMYHa KOHLIEHTpaLlif) 0 2(0,1) 7(0,9) 3(0,4) 1(0,2)
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BapiaGebHICTh TTOKAa3HMKIB CHMPOBATKOBOTO PiBHS
25(0OH)D 3anexHo Bix poKy criocTepexkeHHs MiATBepaKe-
HO TaKOX 3a JIONOMOT010 0JJHO(hAKTOPHOIO NUCHEPCiiHO-
ro a"aizy ANOVA (H = 162,6; p=0,0001). CepenHi piBHi
25(OH)D 3pocnm 3HauHOIO Mipoio B XiHoK (3 30,3 [21,8—
40,6] ur/mny 2018 pomui o 36,9 [27,1—50,3] ar/mn y 2022
pol1ii), IpoTe He BiAPi3HSIMCH MiXK c00010 B 40J10BiKiB (31,1
[20,3—40,4] ur/mn y 2018 pomi, 32,3 [22,8—42,1] Hr/™Ma
y 2022 poui, Ta6ua. 3). CepeaHbOpiuHi MOKA3HUKU PiBHS
25(OH)D 3a 2020—2022 poku BipOTiZHO He BiIpi3HSIIUCH
MiX c00010, TpoTe OyJIM BipOriIHO BULLMMMU 3a TOKA3HUKH,
3apeectpoBaHi B 2018—2019 poxkax. Tak, piseHb 25(OH)D
y 2020 potii OyB BiporimHo BUIIKMM 3a BignoBigHuii y 2018
(Z=9,5p<0,0001)12019 (Z=7,0; p <0,0001) poxax,
sk i piBeHb 25(OH)D y 2021 poti (MopiBHSIHO 3 TTOKa3HU-
kamu 2018 (Z = 8,0; p < 0,0001) i 2019 pokiB (Z = 5,5;
p < 0,0001)). Ille Gimbiie 3pocTaHHS CEPEAHBOPIYHOTO
piBast 25(OH)D BcranoBimeHo y 2022 poili TTOpiBHSIHO 3
nokazHukamu 2018 (Z =9,3; p < 0,0001) i 2019 (Z = 7,0;
p <0,0001) pokis.

OtpuMaHi HaMU JaHi TaKOX MPOIEMOHCTPYBaaud BU-
paxkeHi ce30HHI KonBaHHs piBHiB 25(OH)D y cupoBarii
KPpOBi 3aJIeXKHO Bif Micsiisg 3a00py 3pa3KiB KpoOBi, 1110 Bil-
PI3HSITUCH 3aJIEXHO BiJl pOKY criocTepexXeHHs1. Tak, sKIlo B
2018 poui HaiiBUIIi PiBHI OYyJIM y BepeCHi i1 )KOBTHI, a Haii-
HWX4i — y ciuHi i qotomy, To y 2019 poui HalBUIITUMMU

BOHU OyJIM TaKOX y BEPECHI I )KOBTHi, a HAMHIKIYUMU — Y
rpynHi i ciuni. ¥ 2020 poui HaiiBuii piBHi 25(0OH)D 3a-
pPEECTPOBAHO B KOBTHI i I'py/IHi, a HAWHWXYi — y KBiTHi i1
JunHi, y 2021 potti — y ciuHi # JI0TOMY Ta KBiTHI i XXOBTHI
BimmosigHo. Y 2022 poui HaiBuii piBHi 25(0OH)D 3apee-
CTPOBAHO B CiuHi ¥ KBiTHIi, a HAWHWKYi — Yy YepPBHI 11 cepII-
Hi (Tabm. 4).

IIpu uboMy B KOXHOMY pOLi BUSIBJIEHO BIUIMB CE30H-
HOCTI Ha MoKa3HUKU BapiadbeabHocTi piBHs 25(OH)D npo-
TATOM YCbOTO NochimkyBaHoro nepiomy (2018: H = 49,1;
p <0,0001; 2019: H = 29,6; p < 0,0001; 2020: H = 35,5;
p <0,0001; 2021: H = 31,9; p < 0,0001; 2022: H = 45,6;
p <0,0001). ¥ 2018 poui mokazuuku piBHst 25(OH)D BitiTKy
(Z=13,5,p=0,002) i Bocenu (Z = 6.,4; p <0,0001) BiporizHO
BiIPi3HSUTUCH Bill MOKa3HUKIB y3uMKy. Kpim Toro, mokasHu-
K1 BOCEHU OYJIM BipOTiTHO BUILIMMU, HiX BiATIOBiTHI HaBeC-
Hi (Z=15,4;p <0,0001) i Britky (Z = 3,0; p=0,01). ¥ 2019
potii piBeHb 25(OH)D Bocenu 0yB BiporimHO BUIIIMM 3a Bil-
MOBiIHMIA B yci i mopu poky (3uma (Z =4,6; p <0,0001),
BecHa (Z =4,1; p <0,001), xito (Z=4,1; p <0,0001)) Ha T71i
BiJICYTHOCTI BiIMiHHOCTeI MixX iHIIMMHU ce3oHaMu. Y 2020 i
2021 pokax piBeHb 25(OH)D B3uMKy OyB BipOTiIHO BULLIUM
MOPIBHSTHO 3 MOKAa3HMKAMU y BECHSIHI 1 OCiHHI Iepioau.
HagecHi 2020 poky BiH OyB HAlHWKYKMM TTOPIBHSHO 3 ycimMa
IHIIIMMM C€30HAMM POKY, a BIIITKY HE Bipi3HSIBCS Bill MOKa3-
HUMKa B3UMKY i1 OyB BUILIMM 3a TTOKa3HWKW HaBecHi (Z = 2,8;

Tabnuys 3. PiseHb 25(0H)D y cuposamuyi Kpoei 3anexHo 8i0 poKy cnocmepexeHHA ma cmami o6cmeixeHux, Ha/mn

. Yca rpyna YonoBiku HKiHKK
ik n Me [25Q-75Q] M SD n Me [25Q-75Q] n Me [25Q-75Q]
2018 1390 30,2[21,7-40,3]*#* | 31,5+13,0 189 31,1[20,3-40,4] 1201 | 30,3[21,8-40,6]***
2019 1432 32,0[23,2-42,2]#*x | 33,3+14,4 144 30,2[21,4-42,4] 1288 | 31,9[23,2-41,9]*#x
2020 786 36,8[27,5-47,2] 38,1+159 73 32,3[22,6-42,4] 713 37,2[28,0-47,8]
2021 805 35,0[26,8-45,8] 37,2+15,8 101 31,4[24,2-39,8] 704 35,5[27,0-46,4]
2022 616 36,0[26,8-49,5] 38,9+ 16,2 66 32,3[22,8-42,1] 550 36,9[27,1-50,3]

Mpumimku: pesynemamu nodaxi y eu2nadi medianu i keapmusnie (Me [25Q-75Q]), cepedHb020 apupmemuyHo2o0 i liozco cmaHdapm-
Hoz20 gioxunexHsA (M + SD); iomiHHOCcmi mixk 2pynamu oyiHeHi 3a donomozoto Kpumepito MaHHa — YimHi; * — 8ipo2ioHi iomiHHOC-
mi (p < 0,01) nopieHAHO 3 nokasHukom y 2020 poyi; * — 8ipo2ioHi iomiHHocmi (p < 0,01) nopieHAHO 3 nokasHukom y 2021 poyi; * —
8ipo2ioHi 8iomiHHocmi (p < 0,01) nopieHAHO 3 NoKasHuUKom y 2022 poyi.

Tabnuus 4. PieeHo 25(0H)D y cuposamui Kposi 3anexHo 8i0 micaya cnocmepex<eHHs, He/M

Micsiub 2018 2019 2020 2021 2022
CiveHb 26,7[20,5-34,4] | 306[225-384] | 32,6[24,3-425] | 40,3[27,9-49,5] | 48,8(33,9-57,8]
NioTnii 23,3[16,1-33,0] | 30,6[22,8-40,1] | 32,8[22,7-431] | 40,8[26,0-52,6] | 43,6[33,2-60,5]
BepeseHb 27,4[18,2-35,9] | 30,3[231-41,4] | 30,7[19,9-40,0] | 32,0[24,1-40,7] -
KBiteHb 30,9[20,1-41,0) | 31,1[222-42,4] | 29,1[27,7-30,4] | 29,6[22,3-41,3] | 49,0([35,9-54,8]
TpaBeHb 27,7[21,4-38,0] | 31,1[19,9-42,4] | 38,6[22,6-54,5] | 30,6[22,7-41,8] | 41,9[30,4-60,0]
YepseHb 30,0 [22,8-40,1] 20,2[18,4-37,9] | 36,9[29,7-47,2] | 34,6[27,4-446] | 31,7[24,2-421]
Nunexb 31,6[239-39,1] | 30,4[233-40,4] | 259[259-259] | 34,6[28,1-413] | 33,4[23,8-46,2]
Cepnetb 31,8[24,5-40,3] | 34,4[23,0-44,5] | 33,4[245-442] | 384[31,4-47,3] | 30,8[24,9-39,7]
BepeceHb 37,2[29,0-46,5] | 36,2[24,7-42,9] | 37,2[31,6-489] | 358[27,2-46,4] | 31,9[254-43,7]
YoBTeHb 36,0[25,0-44,1] | 38,1[30,4-46,1] | 40,6[34,3-499] | 29,3[22,7-38,0] | 36,9[25,6-489]
NucTonaa 31,3[22,7-42,0] | 32,7[23,0-43,0] | 43,0[30,0-515] | 37,0[28,8-482] | 34,4[27,2-44.5]
MoyaeHb 29,9[22,3-40,2] | 29,0[22,4-389] | 487[39,0-57,2] | 39,7[32,8-56,7] | 38,4[27,1-47,6]
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p < 0,001) Ta Bocenu (Z = 3,1; p < 0,001) Toro x poky.
IMoxka3HuK BIIITKY OYyB BipOTiIHO BMIIMM, HiX BiIMOBIiI-
Huit HaBecHi (Z = 3,3; p <0,001), i He Biapi3HSIBCS Bij Mo-
Ka3Huka BoceHU. Y 2022 potiii, HaBnaku, piseHb 25(OH)D
B3MMKY I HaBeCHi OyB BipOTiZHO BUINMM, HiX BiIIOBimHi
MMOKAa3HWKM BJTKY i BOCCHMU.

V3aumky 2022 poky piBeHs 25(OH)D 6yB BiporinHo Bu-
muM 3a nokasHuku 2018—2020 pokiB i He Binpi3HSBCS Bif
noka3HukiB2020—2021 pokis. ¥ 2021 pouipiers 25(OH) D
TaKoX TMepeBUIllyBaB BilMoBinHi mokasHuku 2018—2019
POKiB, X0u i He Bifpi3HsiBcs Bia mokaszHuka 2020 poky. [Tpu
aHaJti3i moka3HukiB piBHs 25(OH)D HaBecHi BCTAaHOBJIEHO
BiporigHo OibIIi mokazHuKu y 2022 polli TOpiBHSIHO 3 yci-
Ma nonepeaHiMu pokamu. Ortinka piBHst 25(OH)D BiiTKy
2018—2021 pokiB He BUSIBWJIA BipOTiIHUX BiIMiHHOCTEN
nopiBHSHO 3 2022 pokoM, xo4a mmokasHuku y 2018—2019
POKM OYJIY BipOTiZHO HIKIMMM 3a moKa3zHuKu 2021 poky.
Amnani3 pisag 25(OH)D BoceHu mpomeMOHCTpyBaB Hali-
BUIli TToka3Huky y 2020 polii MOpiBHSIHO 3 yciMa iHIIMMU
pokamu, rpu 1bomy piBeHb 25(OH)D y 2022 porii 6yB Bi-
POTiTHO MEHIIIUM MOPiBHSHO 3 MoKa3HUKoM 2020 poky.

O6GroBopeHHA

HesBaxatouu Ha 30i/IbIIIEHHS] 3HaHb 110JI0 TTO3UTUBHUX
CKEJIETHHUX i TTo3acKeeTHUX eekTiB [22—24| Bitaminy D,
Ha ChOTOJIHI JaHi YMCIEHHUX TOCHIIXEeHb CBim4aTh TPO
3HaYHY MOIIMpPeHicTh nediunty BitaMiHy Dy cBiTi i1 Ykpa-
iHi [1-7]. KpiM TOro, octaHHiMU pOKaMM 3’SBISIIOTHCS
naHi [25] momo 30iablIeHHST KiTbKOCTI TECTYBaHb CUPO-
BaTkoBoro piBHs 25(OH)D, Ha ske MorIa BILIMHYTH ITaH-
neMmist COVID-19. ¥V 2022 poui YkpaiHa 3iTKHyacs 3 1ie
ONHUM HaJA3BMYalfHUM BUKJIMKOM, SIKU 3HAYyIlE BILIN-
HYB Ha OpraHizallilo i JOCTYITHICTh HadaHHS MEIUYHOI 10-
MOMOI'M YKpaiHIIsIM, — pocilickkolo arpecieto. [IpoBeneHi
B YKpaiHi JOCTiTKEHHS 11010

3MeHuUIeHHs nia yac nanaemii COVID-19 (2020—-2021) i
pociticbkoi arpecii. Ha BinmiHy Bin icHyrouux gaHux [25]
1010 30UIbIIEHHST KiIbKOCTI TecTyBaHb piBHsI 25(OH)D
nig yac COVID-19 orpumaHi HaMu pe3yabTaTi MOXYTb Oy-
TH MOSICHEHi STK 0OMEeXXEeHHSIMU IMPOBEISHHST JJAOOPAaTOPHUX
TeCTyBaHb, SIKi Oy Ha TTOYATKy MaHIEMil y 3B’SI3Ky 3 Ka-
PAHTUHHMMMU 3aX0JlaMU, TakK i, MOXJIMBO, BAKOHAHHSIM LTMX
TeCTyBaHb B iHIIIUX JabopaTopisx. [lle 3HauHilIe 3MeHIIIEH-
HsI KiJIbKOCTi TecTyBaHb piBHA 25(OH)D 3apeectpoBaHo min
yac pociiicbkoro BroprueHHs (Ha 21,6 % nopiBHsHo 3 2020
pokoM i Ha 23,5 % mopiBHsTHO 3 2021 poKOM), 1110 TaKOX
MoOXe OyTH MOB’sI3aHO 3 OOMEXEHHSIMU B poOoTi [HCTUTYTY
IMiJT yac BiliHU, Mirpalli€lo HaceJeHHs, 3MEHILIEHHSIM iHTep-
ecy 10 IIpo0IeMH I MOKJIMBOCTEH MAlli€HTIB TOIIIO.

Ak 3a3Havaoch paHillle, 10 IILOTO Yacy B YKpaiHi Ipo-
BEIEHO JEKiIbKa eMigeMioNOTiYHNX IOCTIIKEHb IIOI0
crarycy Bitaminy D. Ilepiie mocimimkeHHs, OIIyOJiKoBa-
He B 2011 p. [8], 3a yuacti 1575 oci6 Bikom 20—89 pokiB
3 Pi3HUX perioHiB YKpaiHM BCTAHOBUJIO 3HAYHY YaCTKY
nebinuty (81,8 %) i HemoctatHocTi (13,6 %) Bitaminy D
(cepenniit piBeHb 25(0OH)D y cupoBartiii KpoBi CTaHOBUB
34,49 £ 0,53 umonb/a (13,80 ur/mn)). ¥ 2017 poui 6yno
OITyOJIIKOBAaHO 11I€ OAHE eMileMioJoTiyHe MOCiIKEHHS
[10] 3a yyacti 3460 oci6 Bikom Bim 1 g0 92 pokiB i3 ma-
TOJIOTIEID OMOpPHO-pyxoBoro amapary. CepeaHiii piBeHb
25(OH)D y cupoBariii KpoBi B 3arajibHiil rpyri cTaHOBUB
26,2 £ 11,9 Hr/™Mn i 6yB HalBUIIMM Yy BiKOBilt Tpymi 1—9
pokiB (30,6 + 15,1 Hr/mMi1) i HARHWKIUM Y BiKOBiil TpyTIi
80 pokis i crapuie (20,4 + 11,4 ur/mi). Yacrora nediuurty
1 HegocTaTHOCTI BiTamiHy D Oyma HMXKYOIO, HiX y ITOTIe-
peaIHbLOMY YKPaiHChKOMY IOCHiIKeHHi, i ctraHoBuia 37,3 i
30,6 % BinmoBigHO.

Takox ctatyc BiTaMiHy D olliHeHO y 1BOX perioHaJIbHUX
YKPAIHChKUX nochimkeHHsax (Ha bykoBuni, [lpukapnatri

cratycy BiTaminy D yci Oynu

onyousikoBaHi B 2011-2019 Hr /M

45

poKax i aHai3yBajau JaHi,
OTpUMaHi JOCTiTHUKAMM pa-

. S . 40
Hime. Eninemionoriynux po-

CJTIKEeHb II0J0 CTATYyCy BiTa- 35 -

MiHy D mpotsirom ocTaHHIxX 5
POKiB B YKpaiHi He IPOBOIM- 30 |
JIOCh, 1110 i CTaJI0 MiATPYHTIM
[0 BUKOHAHHSI 1aHOI poOOTH.

Hamu MpoaHali30BaHO
piBHi 25(OH)D y cuposarii
kpoBi 5029 nopocaux oci6 Bi-
KoM Bix 20 1o 99 pokiB, sKi 3
Pi3HUX TIPUYUH 3BEPHYIHUCS
MO KOHCYJBTaTUBHY JIOTO-
mory B Iactutytr 3 2018 110
2022 pik.
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Sk 3a3HavyaNoCh BUIIIE, Ha-
MU HE BUSBJICHO BipOTiTHUX
BIIMIHHOCTEH 111010 KiJIbKOC-
Ti TectyBanb piBHs 25(OH)D
y 2018—2019 pokax, mnpo-
Te BCTAHOBJIEHO IX BipOriaHe

PucyHok 1. PieeHb 25(0H)D y cuposamyi kposi o6cmeixeHuUX 3a1eXHO 8i0 ce30Hy

ma poKy cnocmepexeHHsl

Mpumimku: pesynemamu nodaHiy euzn=a0i mediaHu; 8ioMiHHocmi mix< 2pynamu oyiHeHi 3a dono-
mozoto Kpumepito MaHHa — YimHi; * — sipoe2ioHi eiomiHHocmi (p < 0,01) nopieHsAHo 3 8idnoeio-
HUM NOKA3HUKOM mMo20 X ce30Hy y 2020 poyi; * — 8ipo2ioHi eiomiHHocmi (p < 0,01) nopieHAHO 3
8i0N0BiIOHUM NOKA3HUKOM Mo020 X ce30Hy y 2021 poyi; ** — eipo2ioHi iominHocmi (p < 0,01) no-
pieHAHO 3 8i0N0BIOHUM NOKA3HUKOM MO020 X ce30HYy y 2022 poyi.
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[9] i 3akapnatti [11]). Ilepiie nocmimkeHHs, OmMyoIiKo-
BaHe y 2016 poui, Bkiouano 482 oci6 Bikom 18—88 pokis
i BUSIBUIIO HOpMaJIbHUI cTatyc BiTaminy D muiie B 7,7 %
00CTeXXKeHNX, B IHIINX BUITAIKaX CIOCTepiramm aediuut
(46,9 %) i memocrarHicth BiTaminy D (45,4 %). Cepen-
Hill piBeHb 25(OH)D y cupoBaTiii KpoBi B 3arajbHill Tpy-
m craHoBuB 21,6 = 7,2 ur/mna [9]. pyre perioHasbHe
nociimkeHHs [11], mpoBeneHe Ha 3akapIiaTTi 3a y4acTio
1823 ocib, sike BKJIIOYAIO AiTell i JOPOCIUX, BCTAHOBUJIO
3HAYHO HWXYi cepeaHbopiuHi KoHueHTpauii 25(OH)D
Yy CUpPOBaTIli KpPOBi B iHOK ITOPiBHSHO 3 YOJIOBiKaMu
(22,29 &+ 8,46 ur/mn i 25,75 £ 9,38 ur/mu, p < 0,001). Ce-
penHiit piBeHb 25(OH)D y cupoBariii KpoBi B 10pOCIUX
cTtaHoBUB 22,67 £ 8,63 Hr/™mIL.

Hamre mocitimkeHHsSI € OCTaHHIM YKpaiHCHKUM erize-
MIOJIOTIYHMM HOCHIIKEHHSIM IIMOA0 CTaTycy Bitaminy D
B Ykpaini. JlaHe HOCIiIXEeHHS IIPOIEMOHCTPYBAJIO BHU-
wi piBHi 25(OH)D y cuposarui kposi y 2016—2022 po-
kax (34,9 = 15,0 Hr/mn y 3araibHiil IpyIi) MOPiBHSIHO
3 yciMa MomepeaHiMU YKPaiHCBKUMU IOCIiIKEHHSIMU
(2,34,49 £ 0,53 umoub/a (13,80 r/mi) [8],21,6 7,2 Hr/mia
[91,26,2 £ 11,9 ur/mn [10], 22,67 £ 8,63 1Hr/mi [11] Biamo-
BiIHO) i HAWHVKXYY YacTKy aediuuty Bitaminy D (19,9 % y
poMy gociimkerHi Ta 81,8 % [8], 46,9 % [9]1 37,4 % [10]
Y TPHOX IHIIIMX YKPAaTHCHKUX TOCTIIKEHHSIX).

OuiHka TOKa3HUKIB cupoBaTtkoBoro piBHs 25(OH)D
3aJIEXKHO Bill POKY CIIOCTEPEKEHHsI BUSIBUAJIA OTO BipoTif-
He 3pOCTaHHS 3 TUIMHOM 4Yacy, 10 MOXe OyTH TOB’SI3aHO
3i 30LIBIICHHSIM 00i3HAHOCTI 3 MPUBOIY IJTO0ATBLHOTO [Ie-
¢inuTy BitamiHy D Ta #10ro mo3uTHMBHOIO CKEJIETHOTO i
M03aCKEJIETHOIO BIUIMBY IIPOTATOM OCTaHHIX POKIB SIK Ce-
pen MeIUYHUX IMpalliBHUKIB, TaK i cepeln HacelaeHHs. Bu-
i 3HayeHHs 25(OH)D Oyau 3apeecTpoBaHi 3 MOYaTKOM
nanaemii COVID-19 B YkpaiHi, 1110, iMOBipHO, TIOB’SI3aHO
3i 30iIbIIEHOI0 yBarol TIPOMAACHKOCTI OO IMO3UTUBHUX
BIUIMBIB BiTamiHy D, 3okpema, y npodinakruili iHdex-
il OUXadbHUX LUISXiB [26—29]. OTpuMaHi pe3ynbTaTu,
iMOBIpHO, MOXYTb OYTH TIOSICHEHi 30iJbIIIEHUM CITOXKM-
BaHHSM BiTamiHy D y mpodilakTHYHMX 103aX 3 METOI0
3axucty Bin iHpexuii COVID-19 nis 3amodiraHHs TSKKO-
My 1ioro 1epe0iry, 0co0JIMBO B IpyIlax PU3UKY 3 IIOYATKOM
nangemii. CepeqHbOPIUHI MOKA3HUKHU PiBHS BiTamiHy D y
2020—2022 pokax BipOrimHO He BiApPi3HSUIMCh MiX cO00I0
i craHoBuIM, BigmosigHo, 36,8 [27,5—47,2]; 35,0 [26,8—
45,8] i 36,0 [26,8—49,5] ur/mi. IIpoTe oLliHKa CE30HHOTO
BruiMBY Ha piBeHb 25(OH)D 3a ocraHHi Tpu poKuU Tpoje-
MOHCTpYBaJia iioro 3meHieHHs: BoceHu 2021 i 2022 pokiB
MOPIBHSIHO 3 BiMOBiTHUM noKazHuKoM 2020 poky, 1110 MO-
Ke OyTU TIOB’sI3aHO SIK 31 3HMKEHHSM yBaru A0 HaHaeMii
COVID-19y 2021 potii, TaK i 3 pociiiCbKUM BTOPTHEHHSIM
y 2022 porii.

O6MmedxnceHHsaM DaHOTO MOCTIKEHHS € Te, IO JOCIi-
IKyBaHi 3pa3Kul He € 3arajbHOI0 BHOIpKOI YKpaiHu. Xo-
ya Halll iHCTUTYT Haga€ MiaTHOCTUYHY M KOHCYJIBTaTUBHY
JIOIOMOTY TAILliEHTaM 3 YCiX PerioHiB KpaiHM, IMepeBakKHY
OLIBIIICTh OOCTEXKEHUX CTAHOBUJIM OCOOM 3 1i LIEHTpaslb-
Hux perioHiB. Kpim Toro, y 6epe3Hi 2022 poky 3pa3ku
KpOBi He Oy/u BifiOpaHi y 3B’S13Ky 3 POCiiiCbKOIO arpeciero
i HEMOXJIMBICTIO TTPOBENEHHS HAYKOBUX JOCIIIXKEHb, 11O

MOIJIO BIUIMHYTH Ha cepeaHbopiuHuii piBeHb 25(OH)D y
2022 poui. TakoxX y HaIIOMYy IOCJiIKEHHI He OLIIHIOBAINA
dopMH i peXXMMM HOJATKOBOTO CIOXMBAHHS ITpodilak-
TUIHUX 103 BiTaminy D.

BucHoBKM

Cepenniit piBeab 25(OH)D y cuposatui KpoBi B 3a-
raJibHilt Tpymi cranoBuB 33,2 [24,1—43,8] ur/miu. OuiH-
ka piBHsa 25(OH)D mpotsarom mepioay cnoctepexkeHHs
BUSBWJIA 3MEHIICHHS 4YacTKu nedinury Bitaminy D 3
20,6 % y 2018 poui 10 9,3 % y 2022 pouii it 36inbLIeHHS
4acTKU 0cib 3 cybonTuManbHuMu (3 6,6 1o 11,4 % Bin-
MOBIAHO) i BUCOKMMU KOHLEHTpPALiSIMU CUPOBATKOBOTO
piBasa 25(OH)D (3 2,2 no 12,7 %). OtpumaHni pe3yabTaTi
CBilYaTh MpoO 30iJbIIEHHS CEPEIHBOTO CUPOBATKOBOTO
piBHs 25(OH)D mpoTtsiroM octaHHiX poKiB y I0Opociio-
To HaceJeHHsT YKpaiHW MOPiBHSAHO 3 TMTOKa3HUKAMU IT10-
MepeaHiX MOCTiIKEeHb i 3MeHIIeHHS Ae(iuTy BiTaMiHy
D B yKkpaiHCBKill MOyl mpu 30epeXeHHi X BIKOBUX
i ce30HHUX ocoOnuBocTeli. BusiBieHe 3MEHIIIEHHS Kijlb-
KocTi TectyBaHb piBHS 25(OH)D, ocobiuBo B mepion
pOCiliCbKOTO BTOPIrHEHHSI, HEOOXiZHO BpaxoBYyBaTU sl
IUTAaHYBaHHS 3aX0/IiB IIIOA0 ONTUMi3allil CTaTyCy BiTaMiHy
D y nopocioro HaceneHHs YKpaiHU.

Konduikr intepeciB i ¢dinancoBa miaTpumka. ABTOpu
NIEKJIapyIOTh BiICYTHICTh KOH(IIIKTY iHTepeciB i Oyab-s1KO1
(hiHaHCOBOI 3al1iKaBJIEHOCTI TIPU TTPOBEACHHI JOCIIIKEeH-
Hs ¥l HAaITMCaHHI CTaTTi.

Indopmanis npo BHECOK KOKHOTO aBTOPA B MiATOTOBKY
cratri. H.B. Ipucop’c6a — po3pobKa KOHIIEMIIII i AU3aiiHy
IOCJIIXKEHHsI, aHaJli3 OTpMMaHUX JaHUX, HAITMCAHHS TeK-
cry; T.FO. Cononenko — 306ip Ta aHajii3 MarepiaiiB, pena-
ryBaHHs ctatTi; A.C. Mycienko — 306ip maTepialy, peaary-
BaHHS CTaTTi.
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Vitamin D deficiency during the COVID-19 pandemic and war in Ukraine

Abstract. Background. Data from numerous studies indicate a
significant prevalence of vitamin D deficiency in Ukraine and the
world. In recent years, the Ukrainian medical community has faced
two important challenges — the COVID-19 pandemic and the rus-
sian aggression, which significantly affected the organization and
availability of medical care. Despite the previous epidemiological
studies in Ukraine devoted to the vitamin D status, there are no da-
ta during the past 5 years that became the background for this re-
search. The purpose was to analyze the vitamin D status in the adult
population of Ukraine during the COVID-19 pandemic and rus-
sian aggression. Materials and methods. Data of the serum level of
25-hydroxyvitamin D (25(OH)D) in 5029 adults aged 20—99 years,
who for various reasons applied for its measurement, were retro-
spectively analyzed. The analysis was performed depending on the
year and month of observation, the age and gender of the subjects,
and the 25(OH)D level. Results. The mean serum level of 25(OH)D
in the total group was 33.2 [24.1—43.8] ng/ml. The assessment of the
number of 25(OH)D tests for 2018—2022 did not reveal any signi-

ficant differences in 2018 and 2019 but established a significant de-
crease during the russian aggression in Ukraine in 2022 (by 55.7 %)
compared to 2018, as well as indices during the COVID-19 pan-
demic (by 21.6 % compared to 2020, by 23.5 % in 2021). During
the observation period, it was established a decrease in the vitamin
D deficiency proportion from 20.6 % in 2018 to 9.3 % in 2022, and
an increase in the proportion of subjects with suboptimal (from 6.6
to 11.4 %, respectively) and high serum concentrations of 25(OH)D
(from 2.2 to 12.7 %). Conclusions. Our results indicate a grown se-
rum 25(OH)D level during 2020—2022 in the adult population of
Ukraine compared to the indices of previous years and a decreased
share of vitamin D deficiency in the Ukrainian population. In ad-
dition, a decrease in the number of 25(OH)D level tests was estab-
lished, especially during the period of the russian aggression, which
should be taken into account during the planning measures to opti-
mize the vitamin D status in the adult population of Ukraine.
Keywords: vitamin D deficiency; 25(0OH)D; COVID-19; war;
Ukraine
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Ponb perynatopHux mikpo-PHK y npouecax
3ananeHHA Ta NnpoAaykKuil pakTtopa HeKpo3y
nyxanHn anb@da y XBOpUX Ha peBMaToIigHNIN apTpuUT

Pestome. AkmyansHicme. Mikpo-PHK € dyHIameHTanbHUMM areHTamy NOCTTPaHCKPUMNLIAHOTO KOHTPOJO eKC-
npecii reHiB. OCTaHHIMK poKamMu 3'ABNIAETbCA BCe BiNblie pobiT Wogo MoxamBoi poni mikpo-PHK npu peemato-
inHomy apTpuTi (PA). JocnigxeHHA poni Mikpo-PHK Ta B3aEMO3B'A3KY i3 cCHTe30M paKkTopa HEKPO3Y MyXJIMHU O
(OHMN-0) € pyxe NepcneKTVBHMMM ANIA PO3YMIHHA naToreHesy Ta NikyBaHHA PA 1 iHWMWX aBTOIMYyHHMX 3aXBOPIO-
BaHb. Mema 0ocnioxeHHA: BUBUMTIN POJib PerynaTopHux Mikpo-PHK y npoLiecax 3ananeHHs Ta MOXIUBUIA 3B'A30K
i3 npoaykuieto ®HM-a y xBoprx Ha PA. Mamepianu ma memoodu. O6cTexeHo 29 xBOpuX Ha akTuBHUI PA Ta 20
300POBUX OCi6 (KOHTPOAB). YCiM 06CTEXEHNM OCHOBHOI Fpyny NPoBeAeHo aociigxeHHs 16 mikpo-PHK. Ix Brbip
6yno obrpyHTOBaHO nonepeaHiMn SOCNIAXKEHHAMN 1 TEOPETUYHUMI BUCHOBKaMK (3a iHbopmadieio 6a3u faHux
miRWalk). ¥ kpoBi xBopux Bu3Hauyanu pesmaToifgHuin ¢aktop (P®), piBeHb aHTUTIN A0 LUKNIYHUX NEenTUAiB, AKi
MicTATb unTpyniH (a-LLIM), C-peakTrBHMi 6inok (CPB), piBHi ®HIM-ol (cMpoBaTKOBOro, CMOHTAHHOTO Ta CTUMYJNbO-
BaHoOro). Pesynemamu. CTaTUCTUYHUI aHani3 NpPoOAEMOHCTPYBaB BiporigHy rinepekcnpecito mikpo-PHK miR-221,
miR-203, miR-146b, miR-132, miR-21 i miR-17-3p Ta npurHiueHHA cnHTe3y miR-223 y xBopux Ha PA. [loka3zaHo aKkTu-
BaLito cmHTe3y OHIT-0y cnokoi Ta roTOBHICTb MOHOHYKJ1eapiB Ao niasuLieHoi npoaykuii ®HM-o nicna ctumynauii
B 0ci6 3 PA. BuaneHo BigMiHHOCTI piBHIiB BifHOCHOI eKkcnpecii geakmx mikpo-PHK y ceponosntusHumx i cepoHera-
TUBHMX (3a a-LILIM i PO) rpyn nauieHTiB, ane BUCOKOBIpOriaHOI0 Oyna nuiue rinepekcnpecia y xsopux Ha PA miR-155.
YnepLue BUABIEHO MOXMBUI 3B'A30K MiX npopayKuieto OHIM-a ta mikpo-PHK miR-29 i miR-155, a Takox kopenauito
Mix mMiR-16, miR-99b i miR-203 Ta pisHAMYK CPB. BucHosku. OTpumaHi pe3ynbTtati wopo npodinio mikpo-PHK npu
PA po3sonatoTb BUAINMTN OKpeMi «HamuikaBiwi» Mikpo-PHK gna nopanblioro BMBYEHHA naToreHesy, ix poni B 3a-
naneHHi, Ana 3'ACyBaHHA MOXNMBOCTeN Nigbopy GionoriyHmx nikapcbkmx 3acobis (a came iHribitopis OHIM-o) Ta
NPOrHo3yBaHHA epeKTUBHOCTI NiKyBaHHA iHribitopamu OHM-oL.

KniouoBi cnoBa: peemartoigHuin aptput; Mikpo-PHK; GpakTop HEKPO3Y MyXJIMHU O; MOHOHYK/€apy KPOBi

Bctyn

CporonmHi BimoMo Oimbine Hixk 700 pi3HUX MOJIEKYII
mikpo-PHK (miR), i Bonu perymoiors moHan 30 % reHiB
moarHu. MiR BruMBaloTh Ha eKCIpecilo TeHiB, sIKi Komy-
IOTh iH(OpMAIIiI0 TIPO CTPYKTYPY OiJIKiB, IIIO0 POOUTH iX O~
HUMU 3 HAWBaXKJIMBIIIIMX TEHHUX PETYJISITOPIB.

Jucperynsiist piBHiB eKCIIpecii X MOJIEKYJ MOXe Oy-
THU MapKepoM 0araTboX 3aXBOPIOBaHb, 30KpeMa ITyXJIMHHUX
npoueciB. OCTaHHIMM pOKaMU aKTHUBHO JOCIiIKYEThHCS
IXHSI poJib 1 1 Yy MmaToreHe3i aBTOIMYHHOIO 3arlajleHHsI.
VYHOpoaoBxX pokKiB BEJUKY yBary NMpUIISJIM BUBYEHHIO il
Mikpo-PHK gk onkoreniB. Tak, Hampukmiam, OyJo BcTa-
HOBJICHO, 1110 B 0araTbox MyxJMHaX CMOCTEPIra€EThCsl BUpa-

skeHa ekcrpecist miR-155, miR-21 i miR-146, Toxi sik exc-
npecig miR-15 i miR-16 mpurHiuyeHa B JesIKUX MyXJIUHAX,
1110 JIO3BOJISIE BBAXKaTH 1X JiIOUMMU TeHaMM-iHTiOiTOpaMu
MyXJINHU.

Pesynmpratu mepimroi cripobu gocCIimKeHHsT Ipoditio
ekcrpecii Mmikpo-PHK y maiieHTiB i3 cMCTeMHUM 4epBO-
HuM BoBuakoMm (CUB) 6yno omybiikoBano 2007 poky. ¥V
Gionratax HUpoOK xBopux i3 CUB Oyi10 BusBIeHO 36 MiKpO-
PHK, excrpecist skux Oyna 36inbiieHa, i 30, ekcrpecis
SIKUX OyJsa 3HMKeHa [ 1, 2].

Y Hu3Li poOIT OIMMCcaHOo Pe3yabTaTu BUBUEHHSI €KCIIpecii
mikpo-PHK y naiieHTiB 3 peBMaroinHum aptputom (PA).
[TopiBHSIHO 3 XBOPMMM Ha OCTEOapTPUT CITOCTEepiraBcst
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3HAYHO HWXXUYMI piBeHb ekcnpecii miR-124a, sika Bimirpae
KJTIOYOBY pOJIb Y peryisiii mpoJidepallii cMHOBiaTbHUX
¢ibpobnacTiB i npoaykilii HUMU UTOKIiHIB [3, 4]. PiBHi
ekcripecii miR-146a it miR-155 y xBopux 3 PA 6y 36i1b-
LIeHi, Toai K BimoMo, 1110 ekcrpecis miR-146a perymo-
€TbCS TIPO3ANaJIbHUMU IIUTOKiHAMU: (haKTOPOM HEKPO3y
nyxivnu o, (PHII-a) Ta intepneiikinom-1 (IJI-1) [5].

IIpo3amanbHi LMTOKIHM € BaXJIUBUMHU MediaTopaMu
peBMaTUYHUX 3axBopioBaHb. ®HII-o0 — oauH i3 Haii-
MEepIIMX LIUTOKIHIB, POJib SIKOro Oyja J0oBedeHa B MaTore-
He3i aBTOIMYHHMX 3aXBOpIOBaHb, 30kpeMa PA. IHiliooua
posb ®HIT-o y kackai nmpo3anajibHUX LIUTOKiHIB 3yMOB-
JIIOE A0TO BUKOPUCTAHHS SIK MillIeHi JIJIs1 TepareBTUYHOIO
BIUTMBY, HATIPWKJIA, 3acTocyBaHHsT GiiokatopiB @HIT-o y
JikyBaHHi PA i1 6araTboX iHIIIMX XpOHIUHUX 3aMaJIbHUX 3a-
XBOpIOBaHb [6, 7]. PerynsitopHa pois miR-155 y mpoayk-
wii @HIT-o 6yna mokasaHa in vivo Ha MOJENSIX Y MUIIIEH:
BUSABIIOCS, 10 MiR-1557/- B-KIITHHM IEMOHCTpPYBaIN
nediuut npoaykuii @HII-o, Toai K y MUILIEH 3 MigBU-
1eHolo ekcrnpecieo miR-155 y B-kiituHax cmocrepiraau
nocwieHy npoaykuito @HIT-o B cupoBaTLi y BiAoBiab Ha
BBEIEHHS JliIonoicaxapumiy, i BOHU OyJay OUIbII CIIpUii-
HSITJIMBI 10 JTinonosricaxapui-iHayKoBaHOro 1oky [8]. Xo-
Ya I1le OCTaTOYHO HE 3p03yMiJIo, SKUM YMHOM Mikpo-PHK
i 6iku, s1Ki 3B’s13y10Th PHK, criiibHO peryiotoTh cTabiib-
HicTh i TpaHcasuito marpuyHoi PHK ®HII-o i B Takwmit
croci6 BIIMBalOTh Ha KoHleHTpauito ®HIT-o B opranis-
Mi, 0€3CYMHIBHO, BUSIBJICHHSI HOBOTO PiBHS peryJisiilii nmpo-
nykuii @HII-o € BakIMBOIO MOII€0, i MOTPiOHI MoaabIIi
IOCTIIKEHHS B Lili LIApWHi.

Taxum unHoM, Mikpo-PHK € ¢yHmameHTaIbHUMM areH-
TaMU TTOCTTPAHCKPUIILIIITHOIO KOHTPOJIIO €KCIpecii IeHiB.
HocnimkeHHs B3aeMo3B’ 13Ky Mikpo-PHK i cuntesy @HIT-o
MOX€ BUSIBUTHUCS JIy>Ke MEPCIIEKTUBHUM JIJIs1 PO3YMiHHS Ta-
TOTeHe3y Ta JIKyBaHHS aBTOIMyHHUX 3aXBOPIOBAHb.

Memoro Hairoro 10OCTiIKEHHST OYJI0 BUBUUTH POJIb pe-
ryasatopHux Mikpo-PHK y mporiecax 3anmajieHHsI Ta MOX-
JIUBWA 3B’s130K i3 ipoayKiiero @HIT-a y xBopux Ha PA.

Marepianu Ta metogn
06’ekm 0ocnioxKeHHs

Hamu o6crexeHo 29 xBopux Ha PA (yci — xiHnku). XBo-
pi mepedyBanu min HarsaaoM y LleHTpi iMyHOOi010TiYHOTO
JiKyBaHHSI [HCTUTYTY HeBimKIamHOi i BimIHOBHOI Xipyp-
rii (IHBX) imeni B. Iycaka HAMH Ykpainu (M. KuiB).
Bik oGcTexxeHnX cTaHOBUB Bimg 22 10 63 pOKiB, cepenHiii
Bik 43,3 £ 4,7 poky. CepenHsl TpUBaJIiCTh 3aXBOPIOBAHHS
craHoBuia 5,8 * 1,5 poky. [liarHo3 aktuBHoro PA Oyio
BCTAHOBJIEHO 3TiAHO 3 KPUTEPiIMM AMEpPMKAHCBKOI KO-
Jnerii pemarosoris (ACR)/€Bponeiicbkoro aabsiHCy aco-
miauiii peematosiorie (EULAR) mist XxBopux 3 aKTUBHUM
3aXBOPIOBAHHSAM, i MOKA3HUK aKTMBHOCTI 3aXBOPIOBAHHSI
(DAS28-CPB) cranoBuB > 3,2 Gama. Yci XBOpi OTpuMy-
BaJIM TPOTUPEBMATUYHI IIperapatu, sKi MOIM@IiKyIOoTh
xBopoOy (DMARD): 24 mamieHT# — MeTOTpeKcaT y mo3i
10—17,7 mr/n, 5 nauientiB— nedayHoMmin. 21 xBopuii npu-
iMaB METHJIIPEIHI30J0H (cepemHst 1000Ba mo3a 6,4Mr).
B anamHe3si y XxBopux He OyJI0 3apeeCcTpOBaHO IyXJIUMH YU
CEepHO3HUX CEPLIEBO-CYIMHHUX po3JaaiB. [pymy KOHTpoo

craHoBwIM 20 310poBUX 0Ci0 (Yci — XiHKHU, cepelnHiil BiK
38,7 = 5,2 poky). [lucbmoBa iHopMoBaHa 3rojia Ha y4acThb
y IOCHiIKeHHi Oysia oTpMMaHa BiJl yciX yyacHUKIB, i J10-
CJIiIDKeHHSI IPOBOAWIN BiIIOBITHO 10 YMOB [enbciHChKOI
nmexiaparii 3a cxBaneHHs Kowmicii 3 murans etuku IHBX
iMm. B.K. Tycaka HAMH VYkpainu (mipotokon Ne 3 Bixg
10.02.2016 p.).

Ha mincraBi monepeaHix pe3y/bratiB J1ab0paTOPHUX 10-
CJIiI>KeHb MU PO3MIMIN NalieHTiB 3 PA Ha nBi rpynu: 3 mo-
3UTUBHUMM aHTUTIIAMU OO LUUKIIYHUX MENTUAIB, 1110 Mic-
TaTh LMTPYIiH (a-LILIIT), Ta peBMaToinHum hakTopom (PD)
(a-LILTIT(+)PD(+)) (24 mauientu, 82,8 %) i HeraTUBHUMU
a-l T ta P® (a-ULIT(—)PD(—)) (5 nawientis, 17,2 %).

Memoodu docnidxeHHs

VY Bcix obcrexxenux BusHavanu P®, pieenp a-1ILIT,
C-peaktuBHoro 6Oinka (CPB) kinbkicHUM MeTOmOM, Cy-
Maphui IgA, IgM, IgG, pisui ®HII-o0 cupoBaTKOBOTO,
CITIOHTAaHHOTO Ta CTUMYJIbOBAHOTO, 3aTaJIbHOTO XOJIECTEPH -
HY, BMICT OiIKiB cuctemMu KoMmIieMeHTy C3 i C4.

Busnauenns P®, pisuiB a-1LILIT, CPb, cymapHux IgA,
IgM, IgG, 3arajbHOrO XOJIECTepUHY, BMIiCTY OLJIKiB CUCTe-
MU KomrieMeHTy C3 i C4 BUKOHYBaJIM HA aBTOMAaTUYHOMY
6ioximivnomy anaiizatopi Cobas 6000 (Roche, IlIBeitua-
pis) 3 BUKOPUCTAHHSIM CTaHIAPTHUX HAaOOpPiB pearcHTIiB
kommnanii Roche (Ll Beitapis).

KoHiieHTpatito hakropa HEeKpo3y MyXJIMHU BU3HAYAIU
B LIUTBbHI KpoBi Ta B cupoBatii. Ut mocmikKeHHs iHTy-
koBaHoi nponykiii @HIT-o y ¢akon momaBanmu 20 MK
po3unHYy QiToreMarTiOTUHIHY. BuMipioBaHHs 3mificHIO-
BaJli METOAOM TBepaoda3sHOro iMmyHodepMEeHTHOro aHa-
i3y (ELISA) 3 BukopucranHusMm Ha6opy Human TNF-o
(Bender MedSystems, USA) 3rinHo 3 iHCTpYKIIisSIMUA Ta B
PEKOMEHIOBAaHUX PO3BEAEHHSIX.

VYciM  manieHTaM BU3HAYalM  eKCIpecilo Takux 16
Mikpo-PHK (miR): miR-146a, miR-146b, miR-155,
miR-125b, miR-203, miR-369-3p, miR-16, miR-17-3p,
miR-99b, miR-29, miR-21, miR-132, miR-143, miR-145,
miR-221, miR-223. Bubip mikpo-PHK 0yno 3ymoBieHO
TOTePEeTHIMU JOCTIIKEHHAMU ¥ TEOPEeTUYHUMU BUCHO-
BKamu (3a iHdopmaitiero 3 6a3u nanux miRWalk: http://
mirwalk.umm.uni-heidelberg.de). [dnsa BumieHHS MiKpo-
PHK BukopucroByBamu Habip NucleoSpin® miRNA
(MACHEREY-NAGEL Gmbé&Co., Himeyunna). Bumi-
JIEHHSI MOHOHYKJIEApHUX KJIITUH MPOBOAMIN HA I'padi€HTi
IIIbHOCTI (hikoa-yporpadiny. s mpoBeaeHHs 3BOPOTHOI
TpaHCKpPMITILIi 3acTocoByBani Habip TagMan® MicroRNA
Reverse Transcription Kit (AppliedBiosystems, CIIIA).
KonueHrpaniro PHK BuMiptoBanu Ha criektpodoTtomeTpi
Genesys 10UV (Thermo Spectronic, CIIA) 3a noBxu-
Hu xBwii 260 HM. BinmranyBanau mpaiiMepu IUist 3BOPOTHOT
TpaHcKpumnii, crieuudiuni no oopaHux mikpo-PHK. Sk
BHYTDIIITHIA KOHTPOJb BHUKOPHMCTOBYBAIW Maly sIep-
Hy PHK (MaPHK, snRNA). [lns aHamidy 3acTocoByBaiu
npaimepu TagMan® MicroRNA Reverse Transcription
(RT) Kit (AppliedBiosystems, CIIIA). g mpoBeneHHs
amILTi¢ikallii BAKOPYMCTOBYBaIM ABAALISITUKPATHI Ipalime-
pu TagMan® MicroRNA Assays i TagMan® Universal PCR
Master Mix (AppliedBiosystems, CILIA).
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PiBenn excrpecii Mikpo-PHK o1iHoBasu 1mono piBHS
ekcnpecii MaPHK y nanomy 3pa3Ky 3riHO 3 pi3HUIIEIO 111 -
KJIiB, Ha SIKMX TEPETUHAIOTh TPAHUYHY JIiHilI0 KPUBI HaKO-
nuueHHs MsiPHK nanoro 3paska i mikpo-PHK, siky anaiti-
syBayu (ACt).

BimHocHmii piBeHb ekcrpecii Mmikpo-PHK ominoBanu
momao piBHs ekcrpecii MaPHK y nanomy 3pa3ky 3a craH-
JNapTHOIO (HhOPMYJIOIO:

RE = 2-2act,

ne RE — piBeHb BinHocHoi ekcripecii Mikpo-PHK; AACt—
PI3HMILIST [IUMKJIIB, HA SIKWX MEPETUHAIOTh TPAaHUYHY JIiHiIO0
kpuBi HakonmueHHs MaPHK nanoro 3pa3ka i Mikpo-PHK,
SIKY aHaJTi3yBaJIu.

VY rpyni xBopux Ha PA HaMM gocCiizKeHO BCi HaBeneHi
BUIIle OiOXiMiYHi 1 IMyHOJIOTiIYHI MapKepy 3aIlaJIeHHST Ta
piBeHsb excrpecii Mmikpo-PHK (ACt), Tomi SIK y KOHTPOJIb-
Hili IpyIli BUBYAJIU TUTbKU eKcrpecito Mikpo-PHK.

CmamucmuyHuli aHanis

VYci oTpuMaHi gaHi 0OpOOISIM CTaTUCTUYHO (ITapame-
TPUYHUI, HEMapaMeTpUYHUM, KOpeJsliiiHuii, omHO- Ta
O6araToakTOpHUI JUCTIEPCiHHUIT KOMIT'IOTEpHUI aHa-
JIi3 OTPUMAaHUX pe3yJbTaTiB) (CTaTUCTUYHA Mporpama
STATISTICA for Windows, Bepcisg 6.0). OTpumani maHi
MpU HerapaMeTpUYHOMY pPO3TOJiJI TofaBaiu y BUTJISIII
MeJliaHU Ta HallMEeHIIOro i HaioinblIoro 3HaueHb (Me,
Min, Max), a TakoX y BUIJISIOI CEPeIHBOrO apu(pMeTId-
Horo (M) i iioro crangapTHOro BimxwieHHs (SD) ms mo-
PIBHSIHHSI OTPMMAaHMX Pe3Y/bTaTiB 3 JaHWMU iHIINX I0-
cligHuKiB. BimMiHHOCTI BBaXKajJu BipOTiZHMMU IIpU PiBHi
3HauymocTi p < 0,05.

Pesynbratn

OtpumaHni pesyabraTu ekcrpecii pisHux miR y gocni-
JDKEHUX Ta B TPYTi KOHTPOJIIO HaBeAeHi y TaouI. 1.

SIk BUIHO 3 TaOMUIli, Y 3MOPOBUX HaWHMXKYa €KCIIpe-
cig oyna y MIIK miR-17-p (—11,28 £ 2,42), miR-99b
(—12,67 £ 4,14), miR-146a (—29,06 + 3,22), miR-203

BY Quantitation Analysis - Cycling A.Green (Page 1)
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(—15,31 £ 1,82), miR-221 (—15,71 = 1,11). Binbir Buco-
KOIO €KCITpECist y 310pOBHX Oyi1a Mpu AociimkeHHi miR-16
(—0,05 = 4,95, me 2,11, max 4,15, min —11,81), miR-223
(3,47 £ 1,13).

3a manmmu TabI. 1, ipu 3icTaBiaeHHi piBHiB miR y MHK
XBOPUX Ta 3M0POBUX BipOTiIHi BiIMiHHOCTI Bif3HaYaI1cs B
7 piBH#X i3 16 mikpo-PHK: miR-17-3p (p = 0,04), miR-21
(p = 0,02), miR-132 (p = 0,02), miR-146b (p = 0,01),
miR-203 (p = 0,04), miR-221 (p = 0,04) i miR-223
(p =0,01). ¥ Bcix BUnaakax BiI3Ha4eHO BipOTiHY CTUMY-
JISIi0 eKcrpecii 3a3HavyeHux Buile miR, kpim miR-223,
sika OyJ1a BiporigHo iHriboBaHa.

[Tpodinb BiporigHoi ekcnpecii miR y xBopux Ha PA mo-
PIBHSIHO 3i 3I0POBMMU 0COOaMU HaBEeIEHO Ha puc. 2.

TakuM 4yMHOM, TIpU aHaii3i HaMM OYyJ0 BUOKPEMJIEHO
HamBaxuBil Mikpo-PHK, 3miHu ekcripecii sskux Binoy-
BatoTbcs Tipu PA (puc. 3).

IMpu pocnimxkenni piBHsg @HII-ow y cupoBatii KpoBsi
xBopux Ha PA BiH craHoBuB 9,72 * 13,73 nr/mij, CIoH-
tanauin ®HIT-o0 — 122,61 * 102,07 nr/ma, ®HII-o
ctumynboBaHuit — 1145,81 £ 951,53 nr/ma. AHanoriuHi
MOKA3HUKU y 3I0POBUX 3 IPYITU KOHTPOJIIO OYJIU AEII0 HUXK-
yumu: OHII-o y cuposatii kpoBi — 5,43 + 4,32 nir/wmu,
cnnoHTanuuiit ®HIT-o0 — 799,41 + 824,87 nr/mn, ®HIT-o
ctumynboBaHuii — 1050,11 + 912,22 nr/min. Le cBigunth
npo aktuBalito cuaTtedy ®HIT-o y crmokoi Ta mpo «roToB-
HiCTb» MOHOHYKJIeapiB 10 migBuieHoi mpoaykitii @HIT-o
rmicyist cTuMyJisaitii ipu PA, 1110 30ira€Tbcsl 3 HAIIUM ySIB-
JIEHHSIM TIPO 3HAYHY POJIb IILOTO MPO3arajbHOTO LIMTOKIHY
B MaroreHe3i peBMaToIMHOTO CUHOBITY 1 3amajeHHs TpHu
IIbOMY 3aXBOPIOBaHHI B3araii (aje BipoTiZHUX BiIMiHHOC-
Teil MOKa3HMKIB y IPyIli KOHTPOJIIO Ta B OCHOBHIM IpyIli He
0yJ10).

Biporigni BinminHocTi (p < 0,01) OyJ0 BUSIBICHO JIU-
e B piBHSIX BimHOCHOI ekcmpecii Mikpo-PHK miR-155,
o Oyna Buiot y rpymi a-LIIT(+)Pd(+), HixX y rpymi
a-LLIIT(—)PdD(—) y xBopux 3 PA.

Pesynbratu BUBUEHHS KOPEJISILIMHUX 3aJIEXKHOCTE N MixX
mapkepom 3ananeHHss CPII, piBasMu @HIT-o ta nmpodi-
nem mikpo-PHK momani B Ta6:. 2.

Auto-Scale Defaiult Scals Log. Scale

PucyHok 1. Kpuei HakonuyeHnHA npodykmy amnnigikayii kJHK pizHux mikpo-PHK
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SIk MoXHa TOOaUUTH 3 TAOJUIL, BUSBICHO BUPAXKEHY
MO3UTUBHY KOpeJsiiito Mixk miR-16, miR-99b Ta miR-203
i piBasimu CPIT (koeditientn kopesnsiuii r — 0,55, 0,53 Ta
0,81 BiMoBiIHO), 110 MOXE CBITYMTH PO BKJIAJ 3a3HaUe-
Hux Mikpo-PHK y 3anansHuii nporec npu PA.

O6roBopeHHs

PA € cucreMHUM aBTOIMYHHMM 3aXBOPIOBAHHSIM, SIKE
XapaKTepU3YEThCS XPOHIUHUM 3ariajJleHHSIM CUHOBIaIbHOT
TKaHWHU, 1110 MTPU3BOAUTH 10 HEOOOPOTHUX YIIKOIKEHb
cyrnoba. BaxnuBy posb y matoreHesi PA BigirpatoTs npo-
3anajbHi LUTOKiIHU, 30KpeMa iHTepieiikinu (1J1) 1J1-6,
JI-1B i ®HII-o. OcraHHiMM poKamMu OyJIO MPOBEACHO

PucyHok 2. lpogine ekcnpecii mikpo-PHK moHoHykneapamu
nepucgepuyHoi Kpoei xeopux Ha PA nopieHAHO 3 KOHMposiem
(pi3Huys kinekocmi yuknie ACt)

lMpumimka: ekazaHi mineku mikpo-PHK, wjo cmamucmuyHo ei-
po2iOHO 8i0pi3HAIOMbCA 8i0 2pyNU KOHMPOJIIO.

16 HU3KY TOCHiIXeHb, CIPSIMOBAHUX Ha BUSIBJICHHS 3MiHU
13,51 ekcrpecii Mikpo-PHK npu PA. BcrtanoneHo, 110 pery-
14 Jsisg «Manux» PHK icToTHO mopyiiieHa y pisHUX TKaHU-
12 Hax nipu PA, fIK-OT cCMHOBiaJlbHa TKaHWHA Ta KPOB (5K B
10
8 miR-17-3p miR-21 miR-132
6 5,98 1 1 1
4,53 3,17 3,59
4 291
2 . . .
1,47 miR-146b miR-203 miR-221
0 T T
| | T T T
-2
-4
O miR-17-3p M miR-21 B miR-132 W miR-146Db miR-223
O miR-203 M miR-221 I3 miR-223 \

PucyHok 3. lpogine ekcnpecii mikpo-PHK npu PA nopieHaHo
3 KOHmponem
Mpumimka: cmpinkamu no3Ha4yeHo 8ipo2ioHi 3MiHU 8iOHOCHO

KOHmMposto ma ix HanpaeneHicmos: cmpinkamu esepx — 2inep-
eKkcnpecosaHi miR, cmpinkamu 8HU3 — iHzi6oeaHi miR.

Tabnuys 1. PiseHb ekcnpecii pizHux mikpo-PHK y moHoHyKkneapax nepugepuyHoi kpoei y nayieHmie i3 PA
ma e 2pyni Konmpoio (pi3HuysA Kinekocmi yuknie ACt)

XBopi Ha PA KoHTtponb
Moka3HuK miR p
Me [Min-Max] M = SD Me [Min-Max] M = SD
miR-16 0[-15,91-7,3] -2,29+7,15 2,11[-11,81-4,15] —-0,05 £ 4,95 0,38
miR-17-3p -8,9[-15,06-0] -7,72+5,56 -11,14[-15,14...-7,91] -11,28 £ 2,42 0,04
miR-21 1,23[-2,34-1,98] 0,33+1,89 -2,82[-4,34...-2,05] -3,07+1,16 0,02
miR-29 -2,67[-13,5-2,14] -4,97 £5,62 -2,74[-6,24...-1,61] -3,83+£1,97 0,58
miR-99b -9,81[-22,32-0] -9,41 £ 7,07 -11,9[-22,83...-8,1] -12,67 £4,14 0,17
miR-125b -7,33[-24,51-0] -7,97+£7,33 -8,78[-24,21...-0,1] -11,02+7,12 0,34
miR-132 -5,03[-7...-3,32] -5,13+1,45 —-7,64[-8,55...-6,48] -7,58+1,01 0,02
miR-143 -11,56[-16,43...-10,02] -12,24 £ 245 -13,07[-18,09...-11,81] -14,01 £2,87 0,37
miR-145 -10,38[-22,52...-8,12] -13,14 £591 -13,67 [-15,69...-12,56] -13,9+1,32 0,79
miR-146a 0[-14,34-0] -2,05+5,42 —-29,06 [-29,06...—29,06] -29,06 £ 3,22 0,98
miR-146b -0,2[-5,85-6,25] 0,33+3,13 -1,79[-7...-0,51] -2,62+211 0,01
miR-155 -7,94[-28,09-0] -10,2+£9,7 -3,42[-19,66...-0,46] -6,2+6,21 0,23
miR-203 -13,05[-17,91...-3,03] -12,50 £ 4,26 -15,52[-17,92...-11,85] -15,31+£1,82 0,04
miR-221 -10,92[-12,43-0] —-7,06 +6,46 -15,51[-17,08...-14,75] -1571+1,11 0,04
miR-223 6,33[5,07-7,36] 6,39 £ 0,86 3,26 [2,36-5,03] 3,47 +1,13 0,01
miR-369-3p -16,68[-23,63-0] -15,27 £ 8,85 -16,24[-25,5...-12,85] -17,47 £ 4,19 0,43

Mpumimku: pesynemamu nodai y eu2ansnoi mediaHu (Me), miHimaneHoz2o (Min) ma makcumanvHozo (Max) 3Ha4yeHw, cepedHbozo (M)

ma (io2o cmaHOapmHo2o sioxuneHHs (SD). BiominHocmi mix 2pynamu oyiHeHi 3a donomozoto Kkpumepito MaHHa — YimHi.
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MOHOHYKJICAPHUX KJIiTMHAX, TaK i B CHUpOBATIi KPOBi).
OcHoBHi nopymieHHs ekcripecii miR nipu PA HaBeneHi y
Tabxa. 3 [9, 10].

J. Stanczyk Ta cmiBaBT. Mokaszaju TiABUILEHHS PiBHS
miR-146a i miR-155 y cuHoBianpHuX (hibGpodIacTax mpu
PA i1 BusiBuu cneumdivHuii mpodiab eKcIpecii pi3HUX
mikpo-PHK, gkuit momitHo BimpizHsBcs npu PA it OA
[11—13]. Bepyuu mo yBaru Toii ¢axr, mo miR-155 npurHi-
Yyy€e eKCIIPEeCilo IBOX MAaTPpUYHUX MeTajornpoTeinaz (MMP-
€HJOMNENTUAIB, 3aJTyYeHUX 10 PyIHYBaHHS MiKKJIiITUHHOTO
marpukcy) — MMP-1 i MMP-3, aBTopu aiiiliui BUCHO-
BKY, 1110 1151 Mikpo-PHK Moke 6yTu mpudeTHa 10 MOAyII0-
BaHHS IECTPYKTUBHUX MpolieciB y cyriodax rpu PA. Haui
JaHi IATBEPKYIOTh PE3YJIBTaTU IXHBOTO JOCIIIKEHHS,
OCKIJIbKM MU TaKOK BUSIBUJIM TTOPiBHSIHO 3 KOHTPOJIEM ITiJl-
BUIIIEHHS piBHS eKcrpecii miR-146a y MOHOHYKJIeapax ITe-
pudepryHoi KpoBi xBopux Ha PA, ane He BiporigHe. [1po-
Te 3BepTa€ Ha cede yBary Toi (akT, 110 MU BUSIBUIIU TIPU
PA 3HmxeHHs excripecii miR-155, BiporigHo He 3HauyIIe.
MoxMBO, 11e OSICHIOETHCS Pi3HUM TUIIOM OioMaTepiaiy,
BUKOPUCTAHOTO B JOCJIIIKEHHSIX.

Hamu Oyino oOpaHo BMBYEHHSI MOHOHYKJeapiB Iie-
pudepiiiHOT KpOBi SIK HaiiMeHII iHBa3MBHE i OMUCaHE B
HU3LI podiT 3aKOpAOHHUX aBTOpiB. KpiM Toro, ekcrnpe-
cigt miR-16 i miR-146a y tuta3wmi it BimHOIIeHHS eKcmpecii
ux Mikpo-PHK y cuHOBianbHi# pinuHi 10 piBHS eKcripe-
cii B ru1a3mMi BipoTiHO KOpEeJIOITh 3 aKTUBHICTIO 3aXBO-
proBaHHS [6].

Ilicmsa akrtuBamii toll-momionmx peuenTopiB (TLRs)
HaTOreHHUMM cTuMyldamMu miR-155-5p ¢yHKIioHye sK
MOCTTPAHCKPUIILIMHUI PEryIsiTOp BPOIXKEHOIO iMyHiTe-

Ty. MiR-155-5p nipurHiuye HeraTuMBHi peryjisiTopu 3ara-
JIEHHSI, BKJTIOUHO 3 iHo3uTOoJI-T10JTipocdat-S5-docdaTtazoro
(INPP5D, mo Takox mosHauaetrbcst sk SHIP1) i cympe-
COpPOM WMTOKIHOBOro curHajabHoro mwisixy 1 (SOCS1),
MIPUTHIYEHHS SIKMX CIIPUSE BUKMBAHHIO KIIITWH, iX poc-
Ty, Mirpaiii Ta Binmosimi Ha maToreHru. OKpiM MiATPUMKHA
aKTHUBallil MeXaHi3MiB 3axucty, miR-155-5p 3marHuii 006-
mexyBatu NF-kB-3anexny 3ananbay Binmosiap [10], 1o
CBimUMTH TpO BapitoBaHHS (yHKIIM miR-155 Ha pizHuUX
CTalisiX 3aMajibHOI BiMOBI/Ii.

B aktuBoBanux B- i T-nmiMdoluTax criocrepira€Tbcst
nigBuIeHHs ekcrpecii miR-155, Te came BinOyBaeThcs
y Makpodarax i 1eHIpuUTHUX KiliTnHax. MiR-155 — Haii-
BaXJIMBIIMI (DAKTOp PO3BUTKY i J103piBaHHS JTiMQpOLIM-
TiB. 3amayibHa BiInmoBiAb Ha Tpurepu, sk-ot ®HII-a, 3a-
Jiydyae Makpodaru 3a yyacti miR-155. [1pu aBToiMmyHHMX
3aXBOpPIOBaHHsX, SIK-0T PA, exkcmpecis miR-155 minBu-
IIeHa Y TKaHMHAaX Ialli€HTiB i CMHOBiaIbHUX (iOpobdIac-
Tax [11].

MiR-146 mepeBaxXHO 3ajydeHa y peryjsiilo 3arma-
JIeHHS ¥ iHII mpouecu (YHKIIIOHYBaHHSI BPOIXKEHOTO
imynitety [8]. MiR-146 TakoX CTUMYyJbOBaHAa y CYIJIO-
0OBOMY Xp#Ilili MPU OCTEOAPTPUTI Ta MOXKE 3aJIydaTUCs y
naToreHes Lboro 3axBopioBaHHs [8]. IMoBipHO, miR-146
Oepe yyacTb y 3amajieHHi pa3oM 3 iHow Mikpo-PHK —
miR-155. TTigBuimeHHs ekcnpecii miR-146 BukiInKa-
0Th Taki (akTopu 3amanenHs, sk [JI-1 i ®HIT-o [6].
MiR-146 perymioe po6oTy Garatbox MillleHel, sIKi Ime-
peBaxkHO HalleXaTh OO0 ciMelicTBa toll-like pememnTopis,
110 BUKJMKAE BIANOBiNb HA /10 IIUTOKIHIB K YaCTUHU
CHCTEMU BPOIXKeHOTO iMyHiTeTy. MiR-146 mie y cucre-

Ta6bnuys 2. 3HavyeHHs Koediyienma Kopensayii [ipcoHa mix mapkepom 3ananenus CPI1,

pieHem ®HI1-0.ma npogpinem mikpo-PHK

miRNA ®HN-o cup. ®HM-o cnoH. ®HN-o cTUm. cPn
miRNA-16 -0,13 -0,36 -0,18 0,55*
miRNA-29 0,68* -0,35 -0,14 0,17
miRNA-99b -0,09 -0,28 -0,14 0,53*
miRNA-146b -0,09 -0,28 -0,17 0,39*
miRNA-155 -0,20 -0,36* -0,25 -0,37
miRNA-203 -0,09 -0,29 -0,17 0,81*

Mpumimka: * — 3HayeHHA Koegiyienma kopensayii llipcoHa, eipoz2ioHi 3 pieHem 3Hayumocmi p < 0,01.

Tabnuys 3. lMopyweHHsA ekcnpecii miR npu peemamoioHomy apmpumi

MiaBuLEeHHA eKcnpecii

3HUKEHHA eKcnpecii

miR-155 (cuHoBianbHa 06010HKa)

miR-124a (cMHoBianbHa 060/10HKA)

miR-155 (MIK)

miR-34a (cuHoBianbHa 060/10HKa)

miR-203 (cMHOBianbHa 060/10HKA)

miR-146a (cMHoBianbHa 060/10HKa)

miR-146a (MMNK/CD4+ T-nimdouunTn/nnasma)

miR-223 (T-nimdounTn KpoBi)

miR-16, miR-132, miR-26a i miR-150 (MIK)

Mpumimka: MK — moHoHyKneapu nepugepuyHoi Kposi.
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Mi 3BOPOTHOI BiAITOBii I/ TOYHOI KOPEKIIil 3amageHHs.
MiR-223 e rinepekcrnpecoBaHot y T-nimdouuTax npu
PA, 1110 miaTBEpIKY€E BaXJIMBY POJIb LIMX KJIITUH Y MMaTO-
TeHe3i 3aXBOPIOBaHHS.

Ilomepenniii aHam3 mokasas, 1o Mikpo-PHK takox
Oynu OOOpPMMM TPEIVMKTOPaMU BiAIIOBiOI Ha JIiKyBaHHS
merorpekcatom [16—20]. Hsa-miR-132-3p, hsa-miR-
146a-5p i hsa-miR-155-5p € moTeHIitHNMEU GioMapKepa-
MU YyTJIMBOCTI 10 Tepallii MeToTpekcaToMm. Lle Moxe ctatu
BaXKJIMBUM (paKTOpoM ijid BUOOPY edeKTUBHOI Oa3uCHOI
Teparii pu JiKyBaHHi XBopux Ha PA.

HesBaxatouu Ha Te, 1110 MU JOCJIKYBau HE IJ1a3my,
a caMe MOHOHYKJIeapH KpOBi, i1 ekcrpecis miR-146a mpu
PA He Binpi3Hsiacs BiporiIHO Bil TaKO1 B IpyITi KOHTPOITIO,
MU BUSIBUJIU TTABUILIEHHS (X04a i He BiporiiHe) ekcnpecii
miR-16 y xBopux Ha PA oci6. BinmosigHo mo JiTepaTyp-
HUX maHmX, g Mikpo-PHK perymoe xmituHHMI UMK,
3aTPUMYIOUM KJIITMHM Ha cTamii MiTo3y. BoHa BrmuBae Ha
winuit psin winkoBux redis: CDK6 (xinasa, perymoe G1),
CDC27 (perymroe mito3 i G1), C10orf46 (crmabko BuUBYE-
HUH, peryatoe po3BuToK KiituH), C9orf42, CARDI0 (ak-
TUBaTOp curHaiapHoro nuisixy NF-xB, perymioe npodtige-
paiiito it po3BUTOK KJIiTUH) Tolo. OMHOYAaCHE BUMKHEHHSI
NEKIbKOX LUJIbOBUX TEHIB MPU3BOAUTHL A0 30iIbLICHHS
KIUJTBKOCTI KJIITUH, 110 3aBMepin y dasi gizeHHs. Kpim To-
ro, iMOBIpHO, BOHA HETaTUBHO PETYJIIOE aHTUAMTONTUIHUI
6imok BCL2. KonueHtpailiss miR-16 Beiauka y KiIiTUHaX,
MOB’A3aHUX i3 3amajJieHHsIM (MOHOLMTAaX, HeWTpodiyax,
B-xmitunax, CD4+ i CD8+ T-kiitunax). BoHa HeoOXigHa
IJI IIBUOKOI Jerpamaiii MeaiaTopiB 3amajeHHs (Hampu-
kian, ®HII-a), ekcripecist SKUX MiIBUILYEThCS IIPU aBTO-
iIMYHHMX 3aXBOPIOBaHHSX. 3 iHIIIOTO OOKY, BUCOKMIA BMiCT
miei Mmikpo-PHK y mpo3ananbHux KiaiTHHaX 00MeXY€ Mpo-
IYKIIO Mpo3anaabHUX MeaiatopiB. IMoBipHo, miR-16 Ta-
KOXX BCTYIIA€ y B3aEMO/iI0 3 iHImMu Mikpo-PHK, perymio-
[0YM iMyHHY BiZITOBilIb.

KpiM nocuiienHst excripecii uux Mmikpo- PHK mu BusiBu-
JIM TaKOX 3HAYHE TMiABUILEHHS piBHS ekcripecii miR-17-
3p y rpymi 3 PA mopiBHSIHO 3 KOHTpoJieM. AK BimoMo, 11
Mikpo-PHK BxoauTh 10 kiacrepa miR-17-92, 1o Binirpae
KPUTUYHY POJIb y 30ajlaHCyBaHHI MpPOIECiB IpoJideparii
i1 armorTo3y, CMHEePriyHO BIJIMBAIOYM Ha BEJUKY KiJbKIiCTh
HitboBuX Mikpo-PHK.

BincyTHicTh BiporimHuUX BiAMiHHOCTEH y piBHi BiZHOC-
HOI eKCIpecii MiXK CEpOIO3UTUBHUMU M CepOHEeTraTUBHU-
mu 3a a-L[LIT i P® rpynamu naiieHTiB (KpiM ekcripecii
miR-155) He nae HaM Ha 1IbOMY €Tari MOCHIiIKeHb Baro-
MUX migcraB po3niasitu PA Ha nBi hoopMuU, TPYHTYIOUMCH Ha
MpoaHali30BaHUX HaMU TTOKaszHuKax. [Ipore BiAMiHHICTh
Yy BMSIBJIGHUX KOPEJISILisIX MK MapKepamu 3altajleHHs Ta
npodinem mikpo-PHK no3Bonsie Ham mpumycTuTu, 110
1o naroreHesy a-L[LIIT(+)PD(+) it a-LLUII(—)PD(—) PA
MOXYTb OyTH 3aJTydeHi pi3Hi MOJIEKYISIPHO-0i10JIOTiUHI Me-
XaHI3MU.

Obomexncenna docaioxncennsa. Hami pesyabrati MaioTh
JOCTaTHIO TOYHICTh, MPOTE IJIsI OTPUMaHHS OiJbII Bipo-
TiAHUX pe3yJbTaTiB HEOOXimHe OOCTEeXEHHS Ha OiMbIii
BUOipLi manieHTiB. BaxJIMBUM € MpoBeaeHHs MPOCHEK-
TUBHUX TOCTIKEHb HA BEJIMKMX KOTOPTax XBOpUX Ha PA
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3 METOIO OLIIHKM iHMOPMATUBHOCTI OTPUMAaHUX PE3YIb-
TaTiB.

BucHOBKM

Hamu Bu3HaueHe BiporimHe MiABUINEHHS EKCIIpe-
cii mikpo-PHK mpu PA: miR-221, miR-203, miR-146b,
miR-132, miR-21 i miR-17-3p Ta mpurHiyeHHs CUHTE3y
miR-223 y xBopux 3 PA.

BusiBneHo nikaBuii hakT 3HMXKEHHs ekcrpecii miR-155
y xBopux Ha PA 3 HasgBHicTIo a- LI LI Ta minBuilieHOro piBHsI
P® nopiBHSIHO 3 cepoHEraTUBHUMM TallieHTaMu. PiBeHb
ekcrpecii miR-146a/b, miR-369-3p, miR-125b i miR-29
MPU 1IbOMY BipOTiHO y LIMX Tpynax Ta B IPyIi KOHTPOJIIO
He BinpisHsaBcsa. OTpuMaHi pe3yibTaTH Y3TOIKYIOThCS 3
JIiTepaTypHUMHU JaHWUMHM, BigITOBimHO 1m0 kX miR-155 i
miR-203 nmocuitooTh MPoIyKIlito Mpo3anajbHUX UTOKI-
HiB i peryIioTh eKCIIPECito MAaTPUIHIX METAJIOIIPOTeiHA3,
MOIYJIIOI0UH JeCTPYKIIiIO CYTJI00iB Impu PA.

BusiBieHo BupaxeHy IO3UTUBHY KOPEJII0 MiX
miR-16, miR-99b Ta miR-203 Ta pisussmu CPII, 1o Moxe
CBiMUMTU Mpo BKJIAJ 3a3HaueHUX Mikpo-PHK y 3ananbHuii
npouec npu PA.

Hawmu Briepiiie BUsIBIEHO MOXJIMBUIA 3B SI30K MiX MpO-
nykuietro @HIT-a ta aeskumu Mikpo-PHK (rmosutusHa
kopessuis 3 miR-29 ta HeratuBHa i3 miR-155). OgHuM i3
MOXJIMBUMX HACJIi/IKiB 1IbOTO (DaKTy MOXKE CTaTH 3aJydyeH-
Hs BUIIeBKazaHux Mikpo-PHK mo minGopy GionoriyHux
npenapartis (a came iHriditopiB @HII-o) i mporHo3yBaHHS
e(eKTUBHOCTI JIIKyBaHHS XBOopuX Ha PA.

Konduikr inTepeciB. ABropu 3asIBIsIIOTH PO BiOCYT-
HiCTb KOH(JIIKTY iHTepeciB Ta BJIacHOI (piHAHCOBOI 3alli-
KaBJIEHOCTI IIPpM MiArOTOBLIi JaHOI CTATTi.

Indopmania npo dinancyBannsa. PiHaHcOBa MiITPUM-
Ka BUKOHAaHa Bi1ijioM hyHIaMEeHTaTbHUX JOCiIKeHb [H-
CTUTYTY HEBIIKJIaIHOI i BigHOBHOI Xipyprii iM. B.K. [ycaka
HAMH VYxkpainu, m. Kui, Ykpaina; TOB «Hosa niarHoc-
ThKa», M. Knis, YkpaiHa.

Indopmanisa npo BHECOK KOXKHOTO ABTOPA B MiATOTOB-
Ky CTaTTi. [Huiopubos A.M. — KOHIUETILS Ta AU3aH J0-
CIIiIKEHHsI, aHaJli3 OTPMMAHUX JAaHUX, KOPEKIIisT TEKCTY,
Ipunv B.K. — KOHIIEIIIisI Ta IM3aliH TOCIiIKEHHsI, 30ip Ta
00pobka Marepiany; Y3yn K.C. — Binbip mamieHTiB, 30ip
Ta 00poOKa MaTepially, CTaTUCTUYHA 00poOKa, HaIIMCAHHSI
tekcty; I[lomanoe FO.O., 3ansomua I'.O. — aHali3 oTpuMa-
HUX JaHUX, KOpeKList TeKcTy; Mewnszapap I.O. — aHai3 na-
HUX JiTepaTypHUX JKepes, HAaTTMCAHHS TEKCTY.
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The role of regulatory micro-RNAs in inflammatory processes and production
of tumor necrosis factor-alpha in patients with rheumatoid arthritis

Abstract. Background. Micro-RNAs are fundamental agents of
post-transcriptional control of gene expression. In recent years
many works have appeared on the possible role of micro-RNAs
in rheumatoid arthritis (RA). Studies of the role of micro-RNA
and the relationship with the synthesis of tumor necrosis factor-o
(TNF-a) are very promising for understanding the pathogenesis
and treatment of RA and other autoimmune diseases. The purpose
of the research was to study the role of regulatory micro-RNAs in
inflammatory processes and the possible connection with the pro-
duction of TNF-a in patients with RA. Materials and methods.
29 patients with active RA and 20 healthy individuals (control)
were examined. All subjects were examined for 16 micro-RNAs.
The choice of micro-RNA was based on previous studies and the-
oretical conclusions (according to the miRWalk database). Rheu-
matoid factor, the level of antibodies to cyclic peptides contain-
ing citrulline, C-reactive protein (CRP), levels of TNF-o (se-
rum, spontaneous, and stimulated) were determined in the blood
of patients. Results. Statistical analysis demonstrated signifi-

cant overexpression of miR-221, miR-203, miR-146b, miR-132,
miR-21 and miR-17-3p and inhibition of miR-223 synthesis in
RA patients. The activation of TNF-a synthesis at rest and the
increased production of TNF-a by mononuclear cells after stim-
ulation in RA were shown. Differences in the levels of relative ex-
pression of some micro-RNAs between seropositive and seroneg-
ative groups of RA patients were found, but only hyperexpression
of miR-155 was highly reliable. For the first time, a possible re-
lationship between TNF-o production and miR-29 and miR-155
micro-RNAs, as well as a correlation between miR-16, miR-99b
and miR-203 and CRP levels, was revealed. Conclusions. The ob-
tained data on the profile of micro-RNAs in RA makes it pos-
sible to distinguish the most “interesting” micro-RNAs for fur-
ther study of pathogenesis, their role in inflammation, to study
the choice of TNF-a inhibitors, and predicting the effectiveness
of that treatment.

Keywords: rheumatoid arthritis; micro-RNA; tumor necrosis
factor-oi; blood mononuclear cells
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The musculoskeletal system diseases
in pregnant women with high infection risk
and the single nucleotide rs1544410
polymorphism of the calcitriol receptor gene

Abstract. Background. The problem of vitamin D (VD) deficiency in the population, in general, and in pregnant
women, in particular, and related diseases, including the musculoskeletal system, remains one of the most
widespread medical and social problems of ourtime. The purpose was to determine the frequency of musculoskeletal
diseases in pregnant females at high infection risk (HIR) with impaired vitamin D status and single-nucleotide Bsml
polymorphism of its receptor gene. Materials and methods. Fifty-six pregnant women (main group) with HIR
and 40 healthy pregnant women (control group) had been examined. The level of 25-hydroxyvitamin D (25(0OH)D)
in blood was determined by the enzyme-linked immunosorbent assay, and real-time polymerase chain reaction
was used to detect the mutant version of Bsml (rs1544410) polymorphism of the gene that is encoding vitamin D
receptors (VDR). Statistical processing of the results was done using the resource www.socscistatistics.com. Results.
HIR was due to the presence of chronic kidney diseases, carriers of pathogens of the TORCH group of infections
and conditionally pathogenic microflora in the urogenital tract. The level of 25(0H)D was lower than the generally
accepted optimal level in 76.8 and 15 % of pregnant women, in the main and control groups, respectively (F = 0.03;
p = 0.0001). Carriers of the heterozygous genotype A/G were 67.7 % of pregnant women with HIR compared to
35 % of the control group (odd ratio (OR) = 3.95; 95% confidence interval (Cl): 2.19-7.1; x* = 20.88, p = 0.00001), and
the G/G genotype was inherent in 19.6 and 47.5 % of women, respectively (OR = 0.27; 95% Cl 0.15-0.51; x* = 16.7,
p = 0.00006). A third of pregnant women from the main group had a history of musculoskeletal diseases (32.14 %)
versus 12.5 % in control group (OR = 3.15; 95% Cl: 1.54-6.46); 71.4 % of pregnant women with HIR were carriers
of A/G genotype (OR = 9.79; 95% Cl: 5.10-18.82). Conclusions. The share of vitamin D deficiency/insufficiency in
pregnant women with HIR is almost 77 %. The general somatic history of these women is characterized by a high
frequency of the kidney diseases (37.5 %) and musculoskeletal diseases (32.1 %). Two-thirds of pregnant women
with HIR, as well as with musculoskeletal diseases, are carriers of the heterozygous Bsml of polymorphic genotype
A/G of the VDR gene, which probably causes a higher risk of the development of pathology in conditions of calcitriol
deficiency. Studying VD status, the genetic personification of disease risks, and correction of modified factors in
time, in particular, VD deficiency is seen as a promising direction for improving perinatal outcomes and the quality
of life of pregnant women in general, but further research is required.

Keywords: pregnancy; Bsml polymorphism of the vitamin D receptor gene; infection; musculoskeletal system
diseases

Introduction

According to epidemiological data, diseases of the mus-
culoskeletal system all over the world are considered to be
one of the most common medical and social problems of
modern society. Thus, 10—20 % of the world’s population
suffers from musculoskeletal diseases, which belongs to a
heterogeneous group of diseases of various etiologies, while
in 10 % of the cases there is a persistent disability and dete-

rioration in the quality of life due to severe pain and limita-
tion of normal motor activity [1].

During pregnancy, from 33 to 50 % of women report pain
in the lumbar spine up to 20 weeks of pregnancy, and over
time, the prevalence of pain reaches 60—70 % [2]. Pain syn-
drome is caused by instability of the joints of the spine and
pelvic joints, dyscalgia, functional blockade of the motor
segments of the lumbar spine, as well as symphysitis. The
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main reasons for these changes are either existing chronic
diseases of the musculoskeletal system or accompanying os-
teoporosis, diastasis of the rectus abdominis muscles, and
dysfunction of the pelvic floor muscles [3].

In accordance with epidemiological studies, women are
more susceptible to musculoskeletal and rheumatic diseases
[4]. Gender, age, lipid disorders, previous joint trauma, ge-
netic predisposition, infectious agents, epigenetic and me-
chanical factors are the most common risk factors for di-
seases of the musculoskeletal system [5, 6].

Vitamin D deficiency (VDD) is a global health problem
all over the world and the significance of its pleiotropic ef-
fects in the pathogenetic mechanisms of cardiovascular, on-
cological, and dermatological diseases, in the development
of diabetes, metabolic syndrome, pregnancy and childbirth
complications has a large information base nowadays. There
is a lot of information about genetic regulation of its influ-
ence. During pregnancy, VDD in the mother, in addition
to the regulation of calcium homeostasis, congenital rickets
and fractures in newborns is associated with the develop-
ment of preeclampsia, gestational diabetes, preterm birth,
fetal growth retardation, and its prescription improves peri-
natal outcomes [7—10].

The modern trend to plan pregnancy at a mature age
after social development has led to an increase in the inci-
dence of diseases of the musculoskeletal system during preg-
nancy and in the postpartum period [11, 12]. According to
Yucesoy B. (2015), numerous studies have shown the influ-
ence of genetic variability on the pathogenesis of diseases
of the musculoskeletal system. Genetic variants of several
groups of genes, such as the structural genes of the extra-
cellular matrix of cartilage and genes associated with bone
tissue density are involved in the pathogenesis of the disease
[13]. There is data about the direct relationship between the
frequency of lumbar spine pathology and Bsml, Apal, and
Tagl polymorphisms of the gene encoding vitamin D recep-
tor (VDR), which may be a promising direction for a per-
sonalized approach in identifying genetic risk factors, fore-
casting, and carrying out preventive measures in a specific
group of the patients [14, 15].

There is evidence that the musculoskeletal system disea-
ses in pregnant women are associated with negative perinatal
consequences (preeclampsia, premature birth, fetal growth
retardation, postpartum hemorrhage, etc.) [16, 17].

Due to the relevance and multifactorial genesis of di-
seases of the musculoskeletal system, and the importance of
skeletal and extra-skeletal effects of calcitriol during preg-
nancy and childbirth, the aim of the research was to deter-
mine the incidence of musculoskeletal diseases in pregnant
women at high infection risk (HIR) with impaired vitamin
D (VD) status and single-nucleotide Bsml (rs1544410)
polymorphism of the gene encoding vitamin D receptors.

Materials and methods
Population

From September 2018 to September 2019, 96 pregnant
women had been examined at the Maternity Hospitals 5 and
1 in Odesa, which are clinical bases of the Odessa National
Medical University (ONMedU). The control group con-
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sisted of 40 women with a physiological course of pregnancy
and the absence of any indices of the risks of intrauterine
infection, and the main group included 56 pregnant women
with HIR. The examination of pregnant women was carried
out in the period from 24 to 34 weeks of gestation.

The study was approved by the commission on bioethics
of ONMedU (protocol No. 124 dated 02.02.2018) and was
conducted in accordance with the requirements of the Dec-
laration of Helsinki after the women had signed informed
voluntary consent to participate in the study. The work was
part of the scientific topic of the Department of Obstetrics
and Gynecology of Odessa National Medical University
“Improving methods of prevention, diagnosis and treatment
of diseases of the female reproductive system using the latest
medical molecular genetic technologies”, registration num-
ber 0117 U007494.

The criteria for inclusion in the study were and pregnancy
with a HIR and age from 18 to 40 years to exclude the influ-
ence on the level of VD of factors of formation or reduction
of bone tissue mass.

Pregnant women with severe extragenital pathology (di-
abetes mellitus, chronic diseases of kidneys and liver with
failure), with disorders of fat metabolism, skin and autoim-
mune diseases in the active phase, thyroid and parathyroid
gland diseases were excluded from the study.

Methods

A high risk of perinatal infection was determined on the
basis of bacterioscopic/bacteriological, serological, ELISA,
and PCR studies for the presence of infectious agents that
are the causative agents of inflammatory diseases of the
urogenital tract and TORCH infections (toxoplasmosis,
others — hepatitis B, coxsackie viruses, syphilis, HIV in-
fection, chlamydia, parvovirus B19 etc. infection, all sexu-
ally transmitted diseases, rubella, cytomegalovirus, herpes
simplex infection). The criterion for the risk of infection
directly in the urogenital tract was the selection of oppor-
tunistic/pathogenic microflora in the amount of 105 CFU/
ml or more; the diagnosis of TORCH-infections was based
on the determining the dynamics of immunoglobulins of the
G/M class (IgG, IgM) in the blood, with the detection of
antibody avidity. The presence in the anamnesis of chronic
inflammatory diseases of the gastrointestinal tract, urinary
system, kidneys, ARVI during the pregnancy was taken into
account.

General clinical examination of pregnant women was
carried out in accordance with the requirements of the regu-
latory documents of the Ministry of Health of Ukraine.

Clinical signs of perinatal infection included a set of
changes detected during ultrasound examination of the
placenta, amnion, and fetus (oligohydramnios, hypertro-
phy, calcinosis, premature maturation of the placenta, fetal
ventriculomegaly, and ultrasound signs of hyperechoic in-
testine).

Diagnosis of the presence of the concomitant extrageni-
tal diseases, including of the musculoskeletal system was
based on the anamnesis, expert opinions, and the results of
studies (X-ray, computer tomography, magnetic resonance
imaging), which were performed before pregnancy.
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The concentration of 25(OH)D in the blood of pregnant
women was determined by the solid-phase ELISA method,
based on the principle of competitive binding, on the Cobas
Integra analyzer 400 Plus (Roche Diagnostics, Switzerland).
Assessment of VD availability was carried out in accordance
with Methodological recommendations for the treatment and
prevention of VDD for the population of Central European
countries (2022), Conclusion of the American College of Ob-
stetricians and Gynecologists Committee (No. 495, 2021),
according to which a VD level in blood serum below 20 ng/ml
indicates its deficiency, 20—30 ng/ml — VD insufficiency, VD
level more than 30 and 50 ng/ml is considered optimal.

Real-time polymerase chain reaction (PCR) was used to
detect the Bsml mutant variant (rs1544410) polymorphism
of the gene encoding VDR receptors. Forward and reverse
primers (F5’-ACCAAGACTACAAGTACCGCGTCA-3’
and R5’-CTCCCTCTTCCACCTCTAACCAGC-3’) were
used for amplification using a DT-96 detection ampli-
fier (NVO DNA-Technology LLC, Russia). The reagent of
DNA-Technology company “Proba-Rapid-Genetics” was
used for DNA isolation by an express method. The molecu-
lar genetic studies were carried out on the basis of the Diag-
nostic Center “Evgenika” in Odesa.

Statistical analysis

Statistical processing of the results was carried out by
creating a database using MS Excel software and the online
resource www.socscistatistics.com. The normality of the
distribution of these variation series was determined using
the Shapiro-Wilk test; to compare quantitative indices un-
der the condition of normal distribution, the Student’s t-test
and the non-parametric Mann-Whitney U test were used for
data with non-normal distribution. The significance of the
results of quality indices was determined using Fisher’s test.
The statistical significance of frequency indices, namely the
distribution of different alleles and genotypes in groups of
the patients, was determined by calculating the odds ratio
(OR) using a 95% confidence interval (CI).

Results

According to age and anthropometric indices, the stu-
died groups were homogeneous. The average age of preg-
nant women in the main group was 29.2 + 4.3 years, and
in the control group — 30.40 = 3.12 years (Uemp = 958;
p = 0.30). Body mass index (BMI) in the patients of the
main group corresponded to 22.2 £ 1.7 kg/m?, and in the
control group — 22.8 + 1.9 kg/m? (Uemp = 1066; p = 0.34).
In the main group, the number of women giving birth for the
first time, was greater than in the control group (40 persons
(71.4 %) versus 22 subjects (55.0 %); F=0.13; p =0.13).

The presence of diseases of the musculoskeletal system
was indicated by 32.1 % (18 women) and 12.5 % (5 women)
of the main and control groups, respectively (OR = 3.149;
95% CI: 1.54—6.46). It should be noted that all women with
the musculoskeletal system diseases had complaints of re-
current pain in one or another part of the spine or pelvic
bones, pain in the lower back, back, hand, wrist, and hips.

Other pathology, in particular, the chronic gastrointestinal
tract diseases (gastritis, gallstone pancreatitis) was observed

in 3 persons (5.5 %) and 1 person (2.5 %) of pregnant wo-
men, respectively, in the main and control groups (F = 0.64;
p = 0.64). 37.5 % (21 females) and 15 % (6 women) from
groups I and II were diagnosed with chronic pyelonephritis
(F =0.02; p=0.02); 14.29 % (3 females) of them had an
exacerbation of the disease during pregnancy. In the main
group, the incidence of ARVI was probably higher (17 wo-
men (30.4 %) vs. 3 females (7.5 %); F = 0.0096; p = 0.01).

In pregnant women of the main group, polyhydram-
nios (12 women (21.4 %) vs. 3 females (7.5 %); F = 0.09;
p = 0.09) was noted 2.8 times more often, and oligohydram-
nios (22 women (39.3 %) and 2 females (5.0 %); F =0.0001;
p = 0.0001) — almost 8 times more often. Violation of pla-
centation (low placentation) was diagnosed in 26.79 % (15
persons) of pregnant women of the main group and 7.5 % (3
persons) of the control group (F = 0.02; p = 0.02); hyper-
trophy of the placenta was observed in 10.71 % (6 women)
and 2.5 % (1 female), respectively (F = 0.23; p = 0.23).
The specified ultrasound criteria are signs of inflammatory
changes in extraembryonic formations. Ventriculomegaly
in the fetus in 12.5 % (7 subjects) of pregnant women also
indicated perinatal infection in the main group; there was
no such pathology among the patients of the control group
(F = 0.039; p = 0.04). Signs of the hyperechoic intestine
of the intrauterine fetus were detected only in 10.71 % (6
persons) of pregnant women of the main group during the
ultrasound examination (F = 0.039; p = 0.04).

The results of the evaluation of urogenital microflora and
examination for TORCH infection which reflect the pre-
sence of infectious agents of viral and bacterial origin, are
presented in Fig. 1.

The study of the level of 25(OH)D in blood serum re-
vealed significantly worse indices of the VD status in preg-
nant women with HIR compared to females with a physio-
logical course of pregnancy (Fig. 2).

In 76.8 % (43 subjects) of pregnant women of the main
group the VD level was lower than optimal (below 30 ng/ml),
and in the control group the number of the females with VD
deficiency and VD insufficiency was only 15 % (16 women)
(F=10.0003; p=0.0003) (Fig. 3).

The following frequency of distribution of genotypes and
alleles of the Bsml polymorphism (rs1544410) of the gene
encoding VDR was found among the examined groups of
pregnant women based on the results of molecular genetic
testing (Fig. 4).

There was no significant difference in the number of
women with the A/A genotype in the main (12.5 % — 7 wo-
men) and control (17.5 % — 7 females) groups (OR = 0.68;
95% CI: 0.31—-1.48; x> = 1.01, p = 0.61). Among pregnant
women with HIR, homozygous carriage of the G (gua-
nine) allele (G/G) was observed in 11 women (19.64 %),
in contrast to healthy pregnant females, in whom this index
was 47.50 % (19 women) (OR = 0.27; 95% CI: 0.15—0.51;
x>= 16.71, p = 0.00006). A heterozygous combination of
A/G alleles was noted in 67.9 and 35 % of women in the
groups with HIR and healthy pregnant women, respectively
(OR =3.95;95% CI: 2.19—7.1; %> =20.88, p = 0.00001).

As mentioned, 32.14 % (18 subjects) from the group
with HIR pregnant women indicated diseases of the mus-
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culoskeletal system, while in compared group the number
of such females was 12.5 % (5 women; OR = 3.15; 95% CI:
1.54—6.46).

The study of the Bsml polymorphism gene encoding
VDR showed that 71.4 % (13 subjects) of pregnant women
with HIR and 20 % (1 person) of healthy pregnant woman
who indicated diseases of the musculoskeletal system, were
carriers of the A/G polymorphic allele (OR = 9.79; 95%
CI: 5.10—18.82); 28.6 % (5 women) and 60 % (3 females),
respectively, were carriers of the homozygous A/A allele

(OR = 0.27; 95% CI: 0.15—-0.49), and the G/G genotype
was typical for only 1 pregnant woman among healthy fe-
males (OR = 0.04; 95% CI: 0.005—0.308).

Discussion

As it was mentioned, the examined pregnant women
were homogeneous in terms of age and anthropometric
characteristics, which excludes the influence of the speci-
fied known risk factors on the frequency of joint diseases in
these women.
Diseases of the musculoskeletal system,

Ureaplasma urealyticum ] 10.71

Streptococcus haemolyticus 7.14

Mycoplasma hominis 8.92

Gardnerella vaginalis ] 123.21

Bacteioidessp. [ ] 1.79
Corinebacterium  [] 1.7
Escherichiacoli  [] 1.79
Enterococcussp. [] 1.79
Enterococcus faecalis [ [3.57
Streptococcus agalactiae 5.36
Staphylococcus epidermidis _:IJ_\ 7.14

Staphylococcus aureus [ |[3.57

Candida albicans ] 26{79

in general, in the anamnesis in pregnant
women with HIR were 2.6 times more
frequent (in 18 out of 56 subjects) than in
healthy pregnant females; including reac-
tive arthritis (in a 33.3 %) of these 18 wo-
men. The presence of HIR in pregnant
women can lead to a complicated course
of pregnancy and a negative outcome of
childbirth, and diseases of the muscu-
loskeletal system can also play a certain
negative role in the course and outcomes
of pregnancy. On the other hand, the viral-
bacterial associations, namely the carriage
of herpes virus (41.1 %) and cytomegalovi-
rus (19.6 %) infections, as well as toxoplas-
mosis (17.9 %), which we have found out,
can affect, in some way, the bone tissue and
the joints. The influence of an infectious

HSV IgG

HSVIgM [ 1.79

CMV IgG 1|19.6
. | | |
!

: ] |17.9

Toxo IgG

41.07 | | agent on the development of reactive ar-
thritis is a known factor [6, 18]. Taking into
account that the confirmation of joint dis-
eases in the patients was based exclusively
on the anamnesis data, the results of the

|
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35 40 45| examination and the conclusions of spe-

Figure 1. Characteristics of urogenital microflora and results of examination for cialists before the pregnancy, it is possible
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Figure 3. Distribution according to the level of vitamin D in the
blood of pregnant women with a high infection risk and women
with a physiological course of pregnancy (%)
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the urinary tract (37.5 %) and the gastrointestinal tract (5.5
%) could also be one of the factors that contributed to the
development of, most likely, reactive damage to the joints.
According to the literature, reactive arthritis is an immune-
mediated syndrome, which is provoked by a recent infec-
tion. It is expected that bacterial fragments (lipopolysac-
charides and nucleic acids) reach the systemic circulation,
induce T lymphocytes, and then these activated cytotoxic
T cells attack the synovium and other self-antigens through
molecular mimicry. This is confirmed by the presence of
ribosomal RNA transcripts of Chlamydia trachomatis and
C.pneumoniae, intestinal bacterial DNA and products of
bacterial breakdown in synovial tissue and fluid. In reac-
tive arthritis, the synthesis of anti-inflammatory cytokines
is also disrupted, which leads to a decrease in the elimina-
tion of bacteria [19]. It is quite likely that a certain role in
the genesis of chronic persistent infection in this group of
pregnant women can be played by the deficiency of vitamin
D, which we have discovered during the research. Among
the conditionally pathogenic flora that we identified during
the bacteriological examination of urogenital secretions,
the most frequently identified were Staphylococcus aureus,
Bacteroides sp., Streptococcus haemolyticus (each 7.14 %),
Streptococcus agalactiae (5.36 %). Special attention is paid
to the latter in the genesis of chronic inflammatory diseases,
including those of the bone and joint system. In general, in
the development of inflammatory and degenerative joint
diseases, including of an autoimmune nature, attention is
paid to the influence of exo- and endogenous factors, which
include lifestyle, bad habits, infection with viral-bacterial
associations, genetic features, etc. [19].

The presence of VDR in immunocompetent cells de-
termines the stimulation of 1,25(OH),D formation by
interferon vy, Toll-like receptors after their interaction with
lipopolysaccharides, lipoproteins and other molecular com-

%
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O Pregnant women with HIR
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Figure 4. Distribution of different genotypes according
to the Bsml polymorphism of the VDR gene in pregnant women
with a high infection risk and women with a physiological
course of pregnancy (%)
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ponents of microorganisms. Subsequently, 1,25(OH),D
stimulates the synthesis of cathelicidin and (-defensin,
which are antimicrobial peptides and have a pronounced
inhibitory effect on bacteria, fungi, and some viruses [20].

Perhaps, in conditions of persistent infection during
pregnancy, the immune response is characterized by a gra-
dual change in the balance of cytokines with an increase in
the level of pro-inflammatory and a decrease in anti-inflam-
matory cytokines in all biological environments. A clinical
picture of secondary immunodeficiency with the formation
of a systemic inflammatory response syndrome appears in
the body, including musculoskeletal system. In the case of a
genetic predisposition combined with the influence of epi-
genetic factors, the formation of the disease is observed. As
for diseases of the musculoskeletal system, VD deficiency
status can be an important factor, when it comes to both the
direct disturbance of calcium-phosphorus homeostasis and
the immunomodulatory effect of calcitriol.

According to our results, the average level of VD in the
blood of pregnant women with HIR was 1.4 times lower
than that of healthy pregnant women (31.73 £ 9.00 vs.
43.38 £ 13.41 ng/ml, Uemp = 2097.5; p =0.0009) that is, the
difference between the groups is 11.7 ng/ml. According to
Danese E. et al. [8], in conditions of a decrease in 25(OH)D
level between groups of pregnant women with and without
gestational diabetes in the amount of 4.93—7.36 nmol/I
(1.97—2.94 ng/ml) and between groups with and without
preeclampsia in the amount of 3.86—14.53 nmol/l (1.5—
5.8 ng/ml) is already accompanied by the deterioration of
perinatal consequences.

The number of pregnant women with insufficient (37.5 %
(21 persons)) or deficient (39.3 % (22 subjects)) VD status
among women with HIR deserves attention: the optimal VD
level was found only in every 5 women (23.6 %) of the main
group, and in the control group (85 % of pregnant females
(F =0.00001; p = 0.00001)). According to Saraf R. et al.
[21], the prevalence of VD insufficiency or deficiency in
pregnant women in America is 64 and 9 %, and in Europe —
57 and 23 %.

These results may indicate the direct involvement of cal-
citriol in the formation of the clinical syndrome of the in-
flammatory response and placental dysfunction caused by
morpho-functional changes and violations of adaptive and
compensatory mechanisms in the placenta. Probably, the
role of calcitriol is not limited to its participation in the re-
gulation of calcium homeostasis: under HIR conditions, the
immunomodulatory effect of VD increases, and perhaps the
low level of VD in pregnant women may be due not only to
its nutritional insufficiency and impaired synthesis but also
to ordinary participation in the systemic inflammatory and
immunological reaction of the body. As a result of immuno-
logical imbalance, a violation of cytokine regulation of the
gestational process and a complicated course of pregnancy
and childbirth can be observed.

Determination of genotypes by Bsml polymorphism of
the VDR gene showed that in pregnant women with HIR,
the heterozygous combination of alleles — the A/G geno-
type is dominant (67.7 vs. 35 %; OR = 3.8; 95% CI: 2.1—
6.8; x> =20.88; p =0.00001). This allows us to talk about a
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greater risk of developing of infectious pathology in women
with this genotype in conditions of impaired VD status. On
the contrary, the number of women — homozygotes with the
G/G genotype was higher among healthy pregnant women
(47.50 vs. 19.6 % of women; OR =0.27; 95% CI: 0.15-0.51;
x> = 16.7, p = 0.00006); probably, the risk of infection is
lower in this group. That is, VD status in the presence of
a genetic predisposition to the formation of pathology acts
as an epigenetic factor on which the probability of the for-
mation of pathology depends, in particular, we consider the
risk of infection, the probability of diseases of the muscu-
loskeletal system (joints), and the complicated course of
pregnancy.

As mentioned earlier, diseases of the musculoskeletal
system were present in every third pregnant woman with GI
(32.14 vs. 12.5 %; OR = 3.15; 95% CI: 1.54—6.46). Among
them reactive arthritis (10.7 %), osteochondrosis of the spine
(most often in the lumbar spine, 10.7 %), less often fractures
(3.6 %), Schmorl’s nodes (5.5 %), and osteomyelitis (1.8 %).
The study of the Bsml polymorphism of VDR gene among
pregnant women with diseases of the musculoskeletal system
showed that most of them have the heterozygous genotype
A/G (71.43 % — 13 subjects), the other 28.6 % (5 persons)
are homozygotes — carriers of the A allele/A. That is, the
Bsml polymorphic type of the gene encoding VDR may be
important in the development of joint diseases in women
with calcitriol deficiency/insufficiency, but further studies
are needed due to the small number of study participants.

It should be emphasized that we operated only on an-
amnesis data: the pregnant women did not take any spe-
cific medications; there were no cases of disease activation
and no need for additional examinations and consultations
during pregnancy. According to the data of Ince-Askan H.
and co-authors (2017), in patients with polyarthritis and a
low level of disease activity in the I* trimester (regardless
of the status of autoantibodies or taking corticosteroids), in
most cases, remission of seizures is also observed in the 3™
trimester [22].

The risks of infection during pregnancy have several pos-
sible explanations. Suppression of specific and activation of
non-specific immunity, changes in the hormonal profile as-
sociated with a high level of estrogens, etc. A decrease in
the expression of placental histocompatibility antigen G
(human leukocyte antigens — HLA-G), and an increase in
the production of pro-inflammatory cytokines create condi-
tions for the development of an inflammatory response and
endothelial dysfunction. It is precise because of changes in
the body’s immune system that women rarely make a pri-
mary diagnosis of rheumatic diseases during pregnancy. In
addition, the physiological changes during pregnancy can
often hide the clinical picture in a patient who has joint pain
and weakness [12]. In the patients of the examined group,
the diagnosis of rheumatoid arthritis was never detected ei-
ther by anamnesis or by clinical data during the pregnancy.

Thus, data from the literature on the skeletal and pleio-
tropic effects of calcitriol, its participation in the realization
of reproductive potential, taking into account its immuno-
modulatory effect and participation in the formation of the
systemic inflammatory reaction syndrome, as well as the
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results of our own research, allow us to draw a number of
conclusions.

Limitations of the study. The studied population of
pregnant women with musculoskeletal system diseases was
small, the diagnosis of diseases was based only on the data
of the woman’s history and the results of the examination
before pregnancy, which significantly limits the power of the
study and therefore requires caution when interpreting the
results — further targeted studies are needed.

Conclusions

In 80 % of pregnant women with HIR the VD status is
characterized by deficiency or insufficiency. The HIR is
caused by the presence of mixed viral-bacterial-fungal as-
sociations, including a group of TORCH infections. The
peculiarities of the general somatic anamnesis in pregnant
women at HIR, along with the high frequency of kidney di-
seases (37.5 %), include the pathology of the musculoske-
letal system diseases, which was noted in 32.1 % of pregnant
woman from this group. The study of the single-nucleotide
polymorphism of the Bsml gene encoding calcitriol recep-
tors showed that among pregnant females with HIR, 67.7 %
of subjects are heterozygotes with the A/G genotype, which
suggests a higher probability of infection in conditions of
VD insufficiency or deficiency in these persons. The study
of the genetic characteristics of women with the pathology
of the musculoskeletal system showed that the heterozygous
A/G genotype also dominates among them, but the small
sample size requires further research.

It seems appropriate to further study the status of VD and
the features of the genetic coding of its receptors in women
with complicated pregnancy and various extragenital pa-
thologies, which will make it possible to personalize risks
and carry out timely correction of the modifiable factors, in
particular, VDD, in order to improve perinatal outcomes for
women and newborns.
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3axBOpIOBaHHA KiCTKOBO-M'A30B0OI CMCTEeMU Y BariTHNX BUCOKOro iHdpeKUillHoro pnsuky
3 ofHOHYKneoTuaHum rs1544410 nonimop¢ismom reHa peuenTopis Kanbuutpiony

Pesome. Axmyaasnicms. Ipobnema nedinuty Bitaminy D y
HaceJICHHSI 3arajioM i y BariTHUX 30KpeMa Ta CYIyTHiX 3aXBOPIO-
BaHb, Y TOMY YHMCJIi KiCTKOBO-M’SI30BOI CUCTEMHM, 3aJIUIIAETHCS
OIHI€I0 3 HANMOIIMPEHIIINX MEIUKO-COLiaJJbHUX TTPOOJIeM Cy-
yacHocTi. Mema: BU3HAYUTU Y4aCTOTY 3aXBOPIOBaHb KiCTKOBO-
M’SI30BOi CUCTEMM Y BariTHUX BUCOKOTO iH(peKIiiitHOro pusu-
Ky (BIP) 3 mopymienum cratycom BitamiHy D i omHOHYKI€OTU -
HuM Bsml monimopdiszmMom reHa itoro peuenropis. Mamepiaau
ma memoou. O6¢ctexxeHo 56 BaritHux BIP (ocHoBHa rpymna) ta
40 mMpakTUYHO 3MOPOBUX BariTHUX (KOHTPOJIbHA Tpyma). YMicT
25-rigpokcuBitaminy D (25(OH)D) y cupoBaTLi KpoBi BU3Hava-
JIM METOJIOM iMyHO(EPMEHTHOTO aHaJli3y; 3a JOMIOMOI0I0 METO-
Iy TIOJIiMepa3Hoi JaHIIOTOBOI peakllii y pexkuMi peaJbHOTO Ya-
Cy BUSIBJISLIM MyTaHTHMI BapiaHT Bsml (rs1544410) nmoaiMmopdiz-
My reHa, 110 Kojaye petentopu Bitaminy D (VDR). Cratuctuuny
00pOOKY pe3yJIbTaTiB MPOBOAWIN 3a JOTTOMOTOIO PECYPCY WWW.
socscistatistics.com. Pesyabmamu. BIP 6yB 3yMOBIeHUI HasiB-
HICTIO XPOHIYHUX 3aXBOPIOBaHb HUPOK, HOCICTBOM 30YyAHU-
KiB iHdexkuiii rpynu TORCH Ta yMOBHO-ITaTOTeHHOI MiKpohIIo-
pu B yporeHitasibHoMy TpakTi. PiBenb 25(OH)D 0yB HuxkuuMm 3a
3araJibHOMPUIHATHN ONTUMAaTbHUI piBeHb y 76,8 i 15 % Barir-
HUX OCHOBHOI Ta KOHTPOJIbHOI Tpyn BigmosigHo (p = 0,0001).
Hocissmu rereposurotHoro reHotuny A/G 3a renoM VDR 0ynu
67,7 % Baritnux BIP ipotu 35 % y KoHTpoO:BHi# rpymi (BigHOC-

Huit pusuk (OR) = 3,95; 95% nosipunii intepsan (AI): 2,19—
7,1; x>=20,88, p=0,00001), a renorun G/G manu 19,6147,5 %
kiHOK BimmosizHo (OR = 0,27; 95% 11 0,15-0,51; x> = 16,71,
p = 0,00005). ¥ TpeTHM BaTriTHUX 3 OCHOBHOI I'PYITX B aHAMHe-
3i OyJIM 3aXBOPIOBaHHSI KiCTKOBO-M’s130B0i cucteMu (32,1 mpoTu
12,5 %, OR = 3,15;95% J1: 1,54—6,46), 71,4 % BaritHux 3 wiei
rpynu 6ynu Hocisimu reHotuny A/G (OR =9,79; 95% J1: 5,10—
18,82). Bucrnoeku. Yactka nediuury il HEIOCTATHOCTI BiTaMiHy
D y BaritHux BIP cranoButh maiixe 77 %. 3araibHOCOMaTHY-
HUI aHaAMHe3 y IIUX XiHOK XapaKTepPU3YEThCsl BUCOKOIO 4acTO-
TOI0 3aXBOPIOBaHb HUPOK (37,5 %) i KiCTKOBO-M’SI30BOT CHCTEMK
(32,1 %). ABi TpeTriHuM BaritHuX XiHOK BIP, a Takox maitieHTku
i3 3aXBOPIOBAHHSIMHU KiCTKOBO-M’SI30BO1 CUCTEMHU € HOCISIMU Te-
Tepo3urotrHoro Bsml nmosniMmopdHoro revoruny A/G rena VDR,
1110, UMOBIPHO, 3yMOBJIIOE OiJIbLI BUCOKUI PU3UK PO3BUTKY Ma-
TOJIOTil B yMOBaX HEIOCTATHOCTI KaJIbLUTpiony. BuBueHHs cra-
Tycy BiTamiHy D, reHeTuuHa nepcoHidikallisi pu3uKiB 3aXBOPIO-
BaHb i CBOEYaCHA KOPEKIIist MoaubiKoBaHUX (DaKTOpiB, 30KpeMa
nedinuTty BitaMiHy D, BBaxKaroTbCsl MEPCIIEKTUBHUMM HAIIPSIM-
KaMM MOJIIILIEeHHS MepruHaTaJIbHUX HACHiAKIB Ta SIKOCTi >KUTTS
BariTHUX.

Ki1ouoBi cj10Ba: paritnicts; Bsml noniMopdism rena penento-
piB BiTaMiHy D; iH(iKyBaHHs; 3aXBOPIOBaHHSI OMOPHO-PYXOBOi
cHUCTEMU
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Aeaki KNiHiYHI YMHHNKN BUHNKHEHHA acenTMYHoIl
HecTabinbHOCTI eHaONpOTe3a KONIHHOro cyrnoba

Pestome. AkmyanbHicme. MpoBefeHHA KNiHIYHMX BOCNIAXKEHD 3 BU3HAUEHHS YMHHUKIB BUHUKHEHHS acenTny-
HOT HecTabiNbHOCTI KOMMOHEHTIB eHAOMPOTE3a KONIHHOIO Cyrnoba € akTyanbHUM NMUTAHHAM Cy4yacHOT opTonegil.
Memoto focnigxeHHa Oyno BU3HaYeHHA AeAKNX KNiHIYHMX YNHHUKIB acenTUUYHOT HeCTabiNbHOCTi KOMMOHEHTIB eH-
JonpoTesa KoJliHHoro cyrnoba. Mamepianu ma memoou. NpoBefaeHo KOMMAEKCHI AoCnigKeHHs 285 nauieHTiB,
AKUM BYIKOHaHO NMepBUHHE eHAOoMNPOTe3yBaHHSA KOMIHHOMO cyrnoba B TepmiHu 3 2010 no 2021 pik, 3 Hux 85 oci6 3
KNiHIKO-PEeHTreHOoNorYHNMIM 03HaKaMU acenTUYHOT HeCTabiNbHOCTI KOMMOHEHTIB eHoNPoTe3a KOMNIHHOrO Cyrno-
6a (AHKEKC). 200 xBOpUX CTaHOBWJIM KOHTPOJIbHY TPpyny, Y sAKil 03HaK HecTabinbHocTi AHKEKC He cnocTepiranu.
KniHiyHi MmeTogn gocnigXeHb BKNOYaANM 3arafbHOKIiHIYHI, 3aranbHi Ta crnevyianbHi opToneguyHi METOAN BUBYEHHA
NOKasbHUX 3MiH y KONMHHOMY cyrnob6i. [lo HMX BigHOCKMAM BU3HAYeHHA iHAeKcy macu Tina (IMT), nepeBaHTa)KeH-
HA KoniHHOrO cyrnoba BHacNifoK YMOB npaLi, MonepefHix onepaTMBHUX BTPYYaHb Ta paHHixX nicisonepauiiHnx
ycKnafHeHb NePBUHHOIO eHAOMNPOTE3yBaHHA, HAABHOCTI KyTOBUX Aedopmaliil y KoniHHoMy cyrno6i. [nsa KniHiu-
HOI OLiHKIM KOJlIHHOTO cyrno6a XBopux NiciA TOTanbHOrO eHAONPOTE3yBaHHA KOMIHHOMO Cyrnoba KoprcTyBanuchb
BJIacHOW 6anbHOI0 OLHKOW MOro cTaHy. Pesynemamu. Bru3HaueHo, WO BipOrigHUMM YNHHUKaMW PO3BUTKY He-
CTabiNnbHOCTi KOMMOHEHTIB eHoMNpoTe3a KONiHHOro cyrnoba € sk Ti, Wo 6e3nocepefHbO MOB'A3aHi 3 MalieHTOM
(36inblueHHaA IMT, BaxKicTb yMOB npaLii, HaABHICTb OnepaTMBHMX BTPYYaHb Ha KONiHHOMY cyrnobi), Tak i noB’A3aHi
3 NOMUSIKaMM Mif YaC BUKOHAHHA NEPBUHHOMO TOTalbHOrO EHAOMNPOTE3YBaHHA (3annwKoBi gedopmaLii KoniHHO-
ro cyrnoba Ta paHHi nicnsonepauiiiHi ycknagHeHHs). BucHo8Ku. BusHaueHi YNHHVIKM acenTuyHoi HecTabinbHoCTi
KoniHHoro cyrno6a. Pe3ynbtaTi Liboro fochifXeHHA J03BONATL NOMIMWNTMI AiarHOCTUKY Ta JliKyBaHHA acenTUYHOI
HecTabinbHOCTI KoNiHHOrO cyrnoba.

KniouoBi cnoBa: eHgonpoTes KofliHHOMo cyrno6a; acenTyHa HeCcTabinbHICTb; KNiHIUHI YNHHUKN

Bctyn

3i 30UIBIIEHHSM KiIbKOCTi €HIOMpOTe3yBaHb 3HAYHO
3pocia W KiJIbKiCTb YCKJIaAHEeHb IIbOIO BUIY JIiKYBaHHSI.
IloTpeba B peBiziiiHOMY MpOTE3yBaHHi 3pOCTaE 3 JIpama-
TUYHO TIPOrpecyrovyor0 IMBUAKICTIO. CBIiTOBI LIGHTPU BU-
KOHYIOTb 10 25 % peBi3iiiHUX TpoTe3yBaHb Bil 3arajbHOT
KUJTBKOCTI ~ omepaliii  eHAONMPOTE3YBAHHSI  KYJIbIIOBOTO
cyrio6a, o 100 Tcsy pesisiii Ha pik. ¥ CILA mopiuHo
MpoBOAUTHCS 06J13bKO 580 THCSIY TIEPBUHHUX EHIOTPOTE-
3yBaHb KOJIiIHHOTO cyrioba [1]. Yuco x peBizilitHuX mnpo-
Te3yBaHb IMOPIYHO CTAHOBUTH 53 THCSYi oIepaliiif, i ix
KUTBKiCTh 30inb1nyeThes1. Cnin 3a3HAYUTH, IO PEe3yIbTaTh
PeBi3iiHMX MPOTE3yBaHb KOJIHHOIO Cyrjioba 3Ha4YHO Tip-
1111, HiX TTepBMHHUX. He3Baxkaloun Ha TOBroCTPOKOBI KJTi-
HiYHi YCIiX¥ TOTaJbHOTO €HAOMNPOTEe3yBaHHS KOJiHHOTO
cymioba (TEIT-KC) (15-piuHe BUXXMBaHHSI €HIOMPOTE3iB
OinbIre HixX 95 %) [1, 2] Ta mocTiiiHe BIOCKOHAICHHST IH-
3aifHy Ta KOHCTPYKIIiii €HIOMPOTE3iB, Y HEBEJIUKOI YACTKHU
MALi€EHTIB CIIOCTEPIiraloTbCs i HE3amOBIIbHI pe3yJbraTh

orepallii, sIKi IPOSIBISIIOTbCS B OOJILOBOMY CHMHIPOMi Ta
nopylueHHi ¢yHKIii cyriaoda. YacTora peBi3iiiHuUX BTpy-
YyaHb y Teplili IBa POKU ITicJIsI orepallii CTaHOBUTb OJIM3bKO
3 % [3]. Hdesiki aBTOpU BKA3yIOTh, L0 Yepe3 AECSATh POKiB
KinbKicTh omepaniii 3 TEIT-KC 36inbmuTthcst B 6 pasiB
i craHoBUTMMe 3,48 MJIH ollepalliii Ha piK, BiIMOBiZHO,
3pocTe i KiIbKiCTh peBi3iiHUX MpoTe3yBaHb [4]. 3BeneHa
CTAaTUCTHKA BUXKMBAHHS €HIONPOTE3iB KOJIIHHOTO CYIjI00a
CTaHOBUTH 6JM3bKO 82 % mipotsarom 12 pokiB. Haitbimbin
YacTOl TMPUYMHOIO PEeBi3iifHOrO MpOTe3yBaHHS € HecTa-
OLTBHICTH 10TO KOMITOHEHTIB, fIKa IOAUISIEThCA Ta iH(PEK-
Lii{Hy Ta acemnTUyHy, 110 CyMapHO CTaHOBUThb OJIM3BKO
60 % Bin ycix yckiamHeHb. AKTYaJbHOIO € MpodJema pe-
Bi3iHHOTO €HIOIPOTe3yBaHHSI KOJIHHOIO Cyrjao0a mepii
3a BCE€ 3 EKOHOMIYHOI TOUKM 30pY: CepelHs BapTiCTh iMII-
JIAHTATIiB 3011bIIyEThCst HAa 18—24 % [5], yac, siKuii BUTpa-
Ya€eThCA XipyproM Ha BUKOHAHHS PEBi3ii{HOro BTpy4YaHHSI,
301JIBIIIYETHCS TIOPIBHSIHO 3 TIEPBUHHUM €HIONIPOTE3yBaH-
HsM [6], 3arajibHa BapTicThb JIiKyBaHHsI Malli€HTa JJIsT KJli-
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HIK Ta CTPaxOBMX MEIWYHUX KOMIAHIl MpPW acenTUYHiii  BUBYEHHS JIOKAIBHUX 3MiH y KOJiHHOMY cyrio0i. 1o Hux
HecTabiTbHOCTI iMITIaHTaTa 3poctae Ha 24—100 %, a mpu  BimHOCWJIN: BU3HA4YeHHs iHmekcy Macu Tina (IMT), mepe-
iHdeKitHuX ycKiagHeHHsIX — y 3—4 pasu [7, 8], 1110 1T0-  BaHTaXEHHs KOJIIHHOTO CYIJo0a BHACTiIOK yMOB Mpaili,
Tpebye MOCTiitHO 3pOCTalouMX MaTepiaibHUX BUTPAT OXO-  TOMNEPEeAHiX ONepaTuBHUX BTPYyYaHb Ta PaHHIX Micjisione-
POHU 370pOB’SI, OCOOJIMBO 3 ypaxyBaHHSIM 30UIbIIIEHHS  palliiiHUX YCKJIaJIHEHb TEPBMHHOTO EHIOINPOTEe3yBaHHS,
MEePBUHHUX BTPy4YaHsb [9]. HasIBHOCTI KyTOBUMX nedopmalliii y KOJiHHOMY CYIJ00i.
Vce 11e HOBOOUTH COLIIAJIbHY Ta MEIMYHY 3HAUYIIICTh i€l  OOCTeXeHHSI MPOBOAMIN Tepel JIIKyBaHHSIM, IIepel BH-
npo0JIeMH, a MPOBEeIeHHS KIiHIYHUX AOCHIIKEHb 3 BU3HA-  MUCKOIO XBOPOIO 3 KIIiHIKHM, ITiJl YaC KOHTPOJIbHUX OIJISIiB
YeHHsI YNHHUKIB BUHUKHEHHS aceNTUYHOI HecTabiibHOC-  4epe3 3, 6, 12 MicalliB i Hagasi mopiyHo.
Ti KOMITOHEHTIB €HIOIpoTe3a KoJiHHoro cyrioda (AH- [linTBepAXXEeHHSIM O3HAaK aceNTUYHOI HecTabiIbHOC-
KEKC) € akTyanbHUM MUTAHHSIM Cy4aCHOI OPTOMEIii. Ti Oyna pe3opOuist B mepunpore3Hux 3oHax H. Mulcahy,
MerTa nocimKeHHs: BUSHAUNTH nesiki KriHiuHi ynHHu-  ES. Chew [10], siki Oyyii ipoaHasti3oBaHi ITi yac IpoBe-
KU acenTUYHOI HECTaOIbHOCTI KOMITOHEHTIB €HAONpPOTe3a  JIEHHS JeHCUTOMETPUUYHOTO Ta PEHTIEHOJIOT YHOr0 00CTe-

KOJIIHHOTO Ccyrjio0a. JKEeHb Ta JI0IaTKOBO YJIETPa3BYKOBOTO JTOCIiIKEHHS.

J1J1s1 KITiHIYHOI OLIIHKM KOJIIHHOTO CYTI100a XBOPHX ITiCJIST
Ma'repianvl Ta metToamn TEIT-KC Mu kopucTyBaauch BJIaCHOIO 0aTbHOIO OLIIHKOIO
Ausaiin ma 06’ekm 0ocnio)KeHHA cTaHy KoJliHHOTO cyrioba [11], HaBegeHoro B Tab. 1, ska

PeTrpocniekTBHO mpoaHaizoBaHi MOKa3HUKY 285 mami-  Oyna po3poOjieHa Ha OCHOBI 3arajlbHOBiIOMOTO ajibro-
€HTIB, SIKUM BUKOHYBaJIM [IEPBUHHE €HIOIPOTE3yBaHHSI KO-  (byHKIIiOHaJIbHOrO iHmexkcy Jlekena [12].
JiHHOTrO cyrio6a B TepMinu 3 2010 mo 2021 pik, 3 Hux 85 ocid JoOpuM pe3yIsTaToM BBaxkanu cymy OaniB 36—27, 3a-
(mocigHa rpyrma) 3 KJIiHIKO-pEHTTEHOJIOTTYHUMI O3HAKAMU  TOBLTbHUM — 26—16, He3aa0BinbHUM — 15 Ta MeHIIIe.
AHKEKC. JIBicTi XBOpUX CTAHOBWJIM KOHTPOJIbHY IPYILY, Y
sKiit o3Hak HectabimbHOCTI AHKEKC He criocTepiram. Cmamucmud4Huli aHanis

JocaimkeHHs TpOBOAMJIN BiAMOBIAHO 10 YMOB [ebCiH- [ mpoBeneHHS PpO3paxyHKiB KOpUCTyBaIucsl Oa-
CbKOI Aekiapalii 3a cxBajeHHs KoMicil 3 mUTaHb €TUKM 3010 JaHWUX OOCTEXEHHSI XBOPHUX 3 YCKIIAAHEHHSIMU ITiCIIsI
Y «InctutyTt TpaBmarosorii Ta opronenii HAMH Vkpa-  nposeaeHoro TEII-KC, nani Oynu BBeneHi B TaOIUIIIO
THu (mpotokos Ne 3 Bix 15.03.2019 p). Yci obcrexxeni min-  Microsoft Excel 2003. CraructuuHy o6poOKy pe3ysbraTiB
nucaau 100poBiIbHY iHOOPMOBaHY 3rojly Ha y4acTh Y I0-  TPOBOIWJIMA 3a JIOTIOMOTOI0 3arajJibHONPUMHATUX METO-

CITIIKCHHI. IiB (TIOpiBHAHHS ABOX CEpeqHiX Ta ix moxubok (X + m),
kputepiit CThIOACHTA TSI He3aJIeXKHUX i 3aJIeSKHUX TTOKa3-
Memoou 0ocnio»KeHHA HUKIiB, KpuTepiit Kpyckana — Yosurica, 00YMCIIEHHS TTOJTI-

KuinigyHi MeTtoau mOCHiIKeHb BKIIOYAIM 3arajbHO-  XOPMYHOTO Ta TETPAXOPUYHOIO ITOKAa3HUKA 3B’I3KY) Y IIPO-
KJTiHiYHi, 3arajbHi Ta CeLiaabHi opTomeanyHi MeToau  rpaMHuX cepemosuiax MS Excel 2010 ta Statistica 12.6

Tabnuys 1. Cucmema 6asnbHOI OYiHKU CMaHy KoJliHHO20 cy2n06a nicns lio2o eH0onpomesye8aHHsA

Banu
Kpurepii
3 2 1
3a0BiNbHUI (CKapru Ha Hes3apoBinbHUI (CKapru Ha
BnacHa ouiHKa XBOpMM CTaHy KOJliHHOro cyrinoba [o6pui He3HayHe NopyleHHs GyHKLUT 3HayHe NopyleHHs GyHKLUi
(iHaekc Jlekena) 1-5 KiHUiBKM) KIHLiBKM)
6-8 9 Ta 6inble
Binb BiacyTHiit MlomipHmit My diswHoMy MocTifHuii
HaBaHTaXeHHi

06’eM pyxiB BinbLwe Hix 90° BinbLwe Hix 80° MeHLwe Hix 80°
3ruHanbHa KOHTpaKTypa BiacyTHs [o 10° Binbwe Hix 10°
Onopo3spaaTHicTb 36epereHa MomipHo nopylieHa 3Ha4yHOo nopylleHa
HaKynbrysaHHs BiacyTHe MomipHe CunbHe
BapyCHa/Be_m_bryCHa nedopmauis KoniHHoro 0-5° 6-10° Binbiie 10°
cyrno6a (K/iHiYHO Ta PEHTreHOOr4YHO)
fepenom (py/HyBaHHs) UEMEHTHOT MaHTI| B Y 0—1 30Hi Y 2—4 30Hax Binble Hix y 4 30Hax
nepunpoTte3Hunx 3oHax H. Mulcahy, F.S. Chew
Pe3op6uia B nepnnpoTe3Hunx 3oHax H. Mulcahy, Y 0—1 30Hi Y 2—4 30Hax Binblue Hi y 4 30Hax
F.S. Chew
36inblUEHHS KiIbKOCTi CUHOBIaNbHOT PiagnHK BiacyTHe Binbwe Hixk 50 Mm binbwe Hixk 100 mm
HasiBHiCTb 03HaK rinepsackynsipusalii B BincyTHs Hassha Pi3KO BUpaXeHa
HaBKONOMNPOTE3HUX TKAHUHAX
Mo3UTUBHUI pe3ynbTaT (3MiLLEHHS KOMMOHEHTIB . .

R : BiacyTHin OAWH KOMMOHEHT [lBa KOMMNOHEHTH
eHfonpoTesa) Npu AMHamiyHIn Npobi
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(StatSoft). IlepeBipKy rirmore3n mpo HOpMaJbHUI PO3MO-
T TTPOBOIMITY 32 IOTIOMOTOI0 MOMEHTIB BUIIIOTO TTOPSIIKY
(acumerpii # exciecy) [13, 14].

Pesynbratn

Poszmomin xBopux rpym cnocTepexXeHHs 3a CTaTTIO Ta Bi-
KOM IIOAaHO B TaOJ. 2. AHaJi3ylouM OTpUMaHi JaHi, CJIif
BiIMITUTH OTHOPIIHICTH IPYIl AOCTIIKEHHS 3a CTAaTTIO Ta
BiKOM (CTaTUCTMYHMX BiAMiHHOCTEI y rpynax CIlocTepe-
JKEHHSI 332 IMMU TTOKAa3HUKAaMU He BiaMmiueHo). [1pu bomy
CIOCTEPIirajloch CTaTUCTUYHO BiporigHe (p < 0,01) nmepena-
SKaHHST 0cib XiHo4oi cTati (74,4 % Bin 3arajbHOI KiJTbKOCTI
XBOpHUX), CEPeIHiil BiK OOCTEXEHUX MAalliEHTIB CTAHOBUB
63,4 poxy.

Posmnozin obcrexkeHUX XBOPUX 3TiHO 3 PO3pOOJIEHOIO
0aJbHOIO OIIHKOIO CTaHy KOJIIHHOTO Cyrjio0a MomaHoO B
TabmI. 3.

Posznonin xBopux 3anexno Bim IMT mogano B Ta01. 4.

AHaunizyouu gaHi, HaBeAeHi B Ta0a. 4, BUSHAUCHO, 110
B rpymi xBopux 6e3 AHKEKC BinmiyaeTbcsi piBHOMip-
HU posnoaia moka3zHukiB IMT, craTUCTUYHO BiporimHUX

3aKOHOMipHOCTel 3aiexHo Big IMT HaMu He BUSIBIEHO.
V rpyni xBopux 3 AHKEKC Bu3HaueHO CTaTUCTUYHO Bi-
porinHe (p < 0,01) mepeBaxkaHHS MALIEHTIB 3 OXKUPIHHSIM
TPETHOTO CTYMEHSI MOPIBHSHO SIK 3 iHIIMMU IpyrnamMu XBO-
pux 3 AHKEKC, Tak i 3 rpymamu xBopux 6e3 AHKEKC.
ToGTo HamMipHa Maca Tina craia ¢akKTopoM, IO MPU3BIB
10 BAHUKHEHHS HeCTaOlIbHOCTI KOMIIOHEHTIB KOJIIHHOTO
cyrioba.

Posnonin xBopux 3ajeXHO Bi BaXXKOCTi ix Ipalli Ta
AHKEKC nonaHo B Ta61. 5.

C1ii 3a3HAUYUTH, 110 aHATI3 OTPUMAHUX JaHUX, HaBe/Ie-
HUX y TabJ. 5, TPOAEMOHCTPYBAB, 1110 B IPYyIli XBOPUX 0€3
AHKEKC Bigmivanoch cratuctuaHo BiporigHe (p < 0,01)
repeBakaHHsI MAaLliEHTIB 3 JISTKUMU YMOBaMM TIpalli TOpiB-
HSTHO 3 XBOPUMU i3 CepeHIMU Ta BAXKKUMU YMOBaMU Tpa-
ui. ¥ rpyni xsopux 3 AHKEKC Bu3zHaueHO cTaTUCTUUYHO
BiporimHe (p < 0,01) mepeBakaHHST BUIIAOKIB 3 BaXKKIMU
YMOBaMU IIpaili HOPiBHSIHO i3 iHIIMMM MalliEHTaMU 3aJIeXK-
HO Bil BaXKKOCTi mpali 1i€i gocaigHoi rpynu. TooTo Baxki
YMOBH TIpalli cTajau aKToOpoM, 1110 IIPU3BiB 10 BUHMKHEH-
Hs1 AHKEKC.

Tabnuys 2. Po3nodin xeopux 2pyn cnocmepe)<eHHs 3a cmammio ma eikom

Cratb Y
Sl CbOro
Ipynu cnoctepekeHHs HKiHoua Yonosiya S A
(Xtm)
n % n % n %
[ocnigHa 64 575,3* 21 247 63,23+1,34 85 29,8
KoHTponbHa 148 774,0% 52 26,0 63,64 + 2,26 200 71,2
Ycboro 212 774,4% 73 25,6 63,43 +£1,87 285 100,0

Mpumimka: * — 0aHi cmamucmuyHo 8ipozioHo (p < 0,01) 8iomiHHI 8i0 daHuXx 2pynu xeopux Yyosiosidoi cmami.

Ta6nuys 3. Po3nodin o6cmexeHux xeopux 32i0HO 3 po3po6sieHoto 6a1bHOI0 OYiHKOI CMAHy KoNliHHO20 cya2/io06a

CtaH KoniHHoro cyrno6a

LD LIREL N (36;_|g¢;p;::“3) (?2’251?:5;1?:) (11!':I P Eje) PR
n % n % n % n %
[ocnigra - - 37 56,5 48 43,5% 85 46,0
KoHTporbHa 193 96,5 7 30 - - 200 70,2
Yeworo 193 67,8 44 154 48 168 285 | 1000

Mpumimku: * — 8ioMiHHOCcMi cmamucmuy4Ho 8ipo2ioHi (p < 0,01) nopieHAHO 3 NOKa3HUKamu 0ociOHoT 2pynu Xxeopux i3 0o6pum pe-
3ybmamom w000 cmaHy KoniHHo20 cyanoba; ** — eiomiHHOCMi cmamucmu4Ho 8ipo2ioHi (p < 0,01) nopieHAHO 3 noKasHUKamu
KOHMPOJIbHOI 2pyNnuU X80pux i3 He3ad08iNbHUM pe3ylbmamom w000 cmaHy KosliHHo20 cyanoba.

Ta6nuys 4. Po3nodin xeopux 3anexHo 8id iH0ekcy macu mina

IMT, kr/m2 XBopi 6e3 AHKEKC XBopi 3 AHKEKC Ycboro
n % % n %
<18,5 36 18,00 ] 0 36 12,63
18,5-24,9 54 27,00* 18 21,18* 72 25,26
25-29,9 52 26,00* 24 28,24* 76 26,67
30-39,9 55 27,50* 36 42,35 91 31,93
>40 3 1,50 7 8,24 10 3,51
Ycboro 200 70,17 85 29,83 285 100

Mpumimka: * — 8ioMiHHocmi cmamucmuy4Ho 8ipozioHi (p < 0,01) nopieHAHO 3 noKasHUKamu 0ocaioHoi 2pynu xeopux i3 IMT 30-

39,9 k2/m>.
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Po3nonin XBopux 3ajiexkHO Bifl HASBHOCTI OTIepaTUBHUX
BTpy4YaHb JI0 MIEPBMHHOIO €HIOINPOTE3yBaHHS KOJIHHOTO
cyro6a momaaHo B TaoI. 6.

AHaji3 pe3yabTaTiB BU3HAYMB CTATUCTUYHO BipOTimHE
(p£0,01) nmepeBaxkaHHS BUTIAKiB, KOJIV OTIEpPaTUBHI BTPY-
YaHHSI He MPOBOMWINCH, Y Ipyri xBopux 0e3 AHKEKC
(76 % nopisusHO 3 rpymoro xBopux 3 AHKEKC (47,1 %)).
ToGTo HaMM MiATBEPIKEHO, 1110 ITPOBEASHHS OIepPaTUBHUX
BTpy4aHb y XxBopux a0 rnepsuHHoro TEIT-KC e ¢pakropom,
o 3ymosiioe po3sutok AHKEKC (52,9 %), mopiBHSIHO 3
nokasHukamu rpymnu xsopux 6e3 AHKEKC (24 %).

YV mopanbuioMy HaMM TpoOaHalIi30BaHO AOCIIIKYBaHi
MOKa3HUKM 3aJIe3KHO BiJl HasIBHOCTI 3aJMIIKOBUX Hedop-
Malliii KoJliHHOTo cyrio6a GiibIie Hix 10° rmiciist onepaTus-
HUX BTpy4YaHb (Tad. 7).

OtpuMaHi JaHi DiATBEPIXYIOTh, 110 Y XBOPUX 3 HecTa-
OITBPHMMU €HIOIIPOTe3aMM Majla Miclle 3HayHa KiJIbKiCTh
3aIMIIKOBUX aedopmattiit (57 Bumnankis (67,1 %)). [laHi €
cratuctudHO BiporizHumu (p < 0,01) mopiBHSIHO 3 IMOKAa3-
Hukamu xpopux 6e3 AHKEKC. TakuM ynHOM, 3aJIMIIKOBI

nedopmallii oci KiHIIIBKY Ta MO3UILisSI KOMITOHEHTIB 3Ha4Y-
111e BIUIMHYJIM Ha YCTIiX EHI0TIPOTe3yBaHHS Ta CTaOIbHICTh
KOMITOHEHTIB.

TakoX MM BUBYMJIM YCKJIAIHEHHS, SIKi BUHUKAIU MPO-
TSTOM TIEPIIUX TUXHIB Y XBOPUX 3 TIOBUTUBHUMMU PE3YJIb-
TaTaMM Ta HECTaOITbHUMU KOMIIOHEHTAMM €HAOMNpOTe3a
(Tabm. 8).

OtpumaHi pe3yabTaTu IeMOHCTPYIOTh, 110 Y XBOPUX 3
HecTabiIbHMMU €HIONPOoTe3aMy MaJjia Miclle 3HauHa Kijlb-
KiCTh paHHIX Mic/sonepaliiHuX ycKIaaHeHb (45 BUNIAAKiB
(52,9 %)), wo 6yna craructuuHo Ginbworo (p < 0,01) no-
piBHsIHO 3 mokazHukamu xBopux 6e3 AHKEKC. Takum
YUHOM, HasIBHICTb PaHHIX MicIs0NepaliiHUX YCKIaTIHEHb
3HAYHO BIUIMHYJA Ha YCITiX EHI0TPOTe3yBaHHS.

O6roBopeHHsA

Binomuii anroputm S. Hofmann ta cmiBaBr. [15] o6cTe-
XKeHHs xBopux 1ticis rmepeHeceHoro TEI-KC. Ilepen mo-
YaTKOM OOCTEXXEeHHSI MalliEHTaM PeKOMEHIYIOTh BUKOHATH
CTaHAAPTHI PEHTIeHiBChbKi 3HIMKI Ta KOMIT I0TEPHY TOMO-

Ta6nuys 5. Po3nodin xeopux 3anexHo 8io sa)kkocmi npayi

XBopi 6e3 AHKEKC

XBopi 3 AHKEKC

Ycboro

BaKicTb npaui

n % n % n %
Nerka 108 54,00 19 22,35% 36 12,63
CepeaHs 60 30,00% ** 21 24,71* 72 25,26
Baxkka 32 16,00% *x* 45 52,94 76 26,67
Yeboro 200 70,17 85 29,83 285 100

Mpumimku: * — giomiHHOCMi cmamucmuy4Ho 8ipo2ioHi (p < 0,01) nopieHAHO 3 NnoKasHUKamu 00C/IOHOT 2pyNU X80pUX 3 BAXKKUMU
ymosamu npayi; ** — 8ioMiHHocmi cmamucmuyHo 8ipo2ioHi (p < 0,01) nopieHAHO 3 NOKA3HUKamu 00C/1iOHOI 2pynu Xeopux i3 nee-

Kumu ymoseamu npaui.

Ta6nuys 6. Po3nodin xeopux 3asnexHo 8i0 onepamusHuUx 8mpy4aHb 00 eH0onpome3y8aHHA

OnepaTuBHI BTpy4aHHA OnepaTtueHi
rpynu 5 MOC 3 npueoay BTPY4Y4aHHS He Ycboro
XBOPHX ApTpocKonis OcrteoToMmii nepenomis Mnactuka N33 npoBoAUNUCH
n % n % n % n % n % n %
XBopi
6e3 21 10,5 4 2,0 13 6,5 10 5,0 152 76,0 200 70,2
AHKEKC
XBopi 3
AHKEKC 21 247 5 5,9 10 11,8 9 10,6 40 47,1%* 85 29,8
Ycboro 42 14,7 9 3,2 23 8,1 19 6,7 192 67,4 285 100,0

Mpumimka: * — 8iomiHHocmi cmamucmu4Ho 8ipoz2ioHi (p < 0,01) nopieHAHO 3 NOKA3HUKaMu 00C/1iOHOI 2pynu Xxeopux, AKUM ohnepa-

mueHi mpy4aHHA He npoeodunu.

Ta6nuys 7. Po3nodin xeopux 3anexHo 8id 3anuwikosux oepopmayiti 6inowe Hix 10°

KyTtoBi pedpopmaunii Hemae KytoBux aedopmauin Ycboro
pynu
XBOPUX BapycHa BanbrycHa
n % n % n % n %

XBopi 6e3 *

AHKEKC 35 17,50 23 11,50 142 71,00 200 70,17
XBopi 3

AHKEKC 3 44,71 19 22,35 28 32,94 85 29,83
Ycboro 73 25,61 42 14,74 170 59,65 285 100,0

Mpumimka: * — eioMiHHOCMi cmamucmuy4Ho 8ipo2ioHi (p < 0,01) nopieHAHO 3 NOKA3ZHUKAMU 00C/1IOHOT 2pynu X8opux, y AKUX Kymo-

8ux depopmayiii He cnocmepizanu.
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Tabnuys 8. Po3no0in xeopux 3as1exHo 8i0 HaA8HOCMi paAHHIX yCKN1aoHeHb nic/iA onepayii
3 nep8UHHO20 eHOONpome3y8aHHA KOJIIHHO20 cyanoba

PaHHi nicnsonepauiiiHi ycKnagHeHHA BiacyTHi panHi
i HecTa6inbHicTb nicnaonepauyinHi Ycboro
Ipynu xBopux fematomu CHHOBITH KoHTpakTypmn 38793KOBOr0 anapary yCKNafHEeHHS
n % n % n n % n % n %
XBopi 6e3
AHKEKC 4 2,00 9 4,50 20 10,00 8 4,00 159 79,50* 200 | 70,17
XBopi 3 AHKEKC 14 16,47 12 14,12 10 11,76 9 10,59 40 47,06 85 29,83
Ycboro 18 6,33 21 7,37 30 10,52 17 5,96 199 69,82 285 | 100,0

Mpumimka: * — @iOMiHHOCMi cmamucmuy4Ho 8ipo2ioHi (p < 0,01) nopieHAHO 3 NOKA3HUKaMu 00C/IiOHOT 2pynu X8opux, y AAKUX 8i0-

CcymHi paHHi nicnaonepayitiHi ycknaoHeHHA.

rpadito (KT). IMpu rocmiranizailii namieHTaM BUKOHYIOTb
3arajJlbHUil Ta OiOXiMiUHMIA aHaJli3W KpOBi Ta aHalli3 Ha
C-peakTuBHU 610k, OOCTEXEHHS TOUMHAIOTH 3 BUBUEH-
H$I IaHWUX aHaAMHe3Y, BKJIIIOYHO 3 BUMTMCKAMU Ta BUCHOBKa-
MU, apXiBOM PEHTTE€HOTpaM Ta aHaJli3iB, BUSHAUYCHHS XPO-
HOJIOTii BUHUKHEHHST 00JbOBOTO CHMHIpoMy. BpaxoByioTh
TakKi JaHi, SIK XapakTep, iHTEeHCUBHICTb MOr0 3a Bi3yaJlbHO-
aHaJIOroBOIO IIKajI0i0 [16], MoKamizaiiss 60J150BOTO CHH-
JIPOMY Ta piBeHb (Pi3MUHOT aKTMBHOCTI TMAIliEHTa A0 OIe-
palii, HasiBHICTb (haKTOPiB PU3UKY PO3BUTKY iH(hEKIIHHUX
3aXBOPIOBaHb Ta OY/Ib-SIKUX iHBA3UBHUX BTPYYaHb i TpaBM
SIK y Tepe/i-, TaK i y micisionepauiitHoMy Tepiosi, TepMi-
HU BUHUKHEHHS iCHYIOUOTro 0OJbOBOTO CUHAPOMY ITiCJIst
oriepailii, 00CsT OTPUMAHOTO peadiliTallifHOTO JIiKyBaHHS
[17]. OcobauBa yBara mpUAUISIETHCS HASIBHOCTI CYITYTHIX
Ta iH(eKIIiiTHO-3aaIbHNX 3aXBOPIOBaHbL B aHaMHe3i. [la-
JIi Mali€HTIB IIPOCITh OXapaKTepu3yBaTU OOJIbOBI BimuyT-
TS 32 HU3KOIO TMapaMeTpiB. bepyTh 10 yBaru jokasizalliio,
XapakTep, iHTeHCUBHICTb, YaC BAHUKHEHHSI Ta TPUBAIICTb,
3B’30K 3 IEBHUMU PyXaMU Ta aKTUBHICTIO, €(heKTUBHICTh
3aCTOCYBAHHS HECTEPOIMHUX MPOTU3AMATIBHUX 3aC00iB T
YCYHEHHS$1 60JIbOBOTO CUHAPOMY Ta YACTOTY 3aCTOCYBaHHSI
LUX IpernapariB.

HacTtynmHuM erarnoM TpOBOAWTHCS peTebHE KIIiHiYHE
obcTexxeHHsl matieHTiB. [locnimoBHO TPOBOASATH OLIHKY
OIOPOCIIPOMOKHOCTI KiHIIIBKM, XOIbOM PIBHOIO IOBEPX-
HEI0, cxomaMM BHU3 Ta Bropy. I[1oTiM mocmimkyoTh 00car
aKTMBHUX Ta MACUBHUX PYXiB Y TTPOOIEPOBAHOMY CYTJIOO.
Takox mpoBOAATH KJIiHIYHE MOCIIXKEHHS ITOIEPEKOBOrO
Bimmizy XxpeOTa, KyJIbIIOBOTO Ta TOMIJIKOBOCTOITHUX CYIJIO-
0iB, OLIIHKY HeBpojoTiyHOro cratycy. OliHIOIOTh OCTaHHI
CTaHAApTHI peHTTeHOrpaMu y MpsIMiii Ta OIYHill TPOEKITISIX
MOPIBHSIHO 3 apXiBOM Mepe/- Ta MiCas0NepaliiHuX PeHT-
reHorpaM. BuzHauaioTb cTabiIbHiCTh (hikcallii KOMITOHEH-
TiB, HAsIBHICTh O3HAK OCTEOJIi31CY, aleKBAaTHICTb PO3MIpY i
MPOCTOPOBOTO PO3TAlllyBaHHSI BCTAHOBJIEHUX KOMITOHEH-
TiB, OLIIHIOIOTH BUCOTY IMOJIOXKEeHHSI HajKoiHKa [18—20].

Hani npoBonsth pereiabHuil aHaniz KT-ckanyBaHHS,
OLIHKY ITOJIOXEHHSI KOMIIOHEHTIB B aKCiaJbHill IIOIIMHI
3a TexHiKomw, ormmcaHoio R.A. Berger Ta cmiBaBt. [21, 22].
Ilicaa 1poro mpuiiMa€eThbCsl PillIeHHST IIOAO HEOOXimHOCTI
BUKOHAHHS TOJIATKOBUX MPOMEHEBUX NOCIIIKEHb, SIK-OT
MOBHOPO3MipHi PEHTTeHiBChbKi 3HIMKM 3 HaBaHTaXKEHHSIM
(weight-bearing full leg standing radiographs) [23, 24] Ta
TaHTeHIliaJIbHI 3HIMKM HalIKoJIiHKa (sunrise view) [25]. 3a

Binb. Cyrno6u. Xpeo6er, ISSN 2224-1507 (print), ISSN 2307-1133 (online)

NIAHUMU JIITepaTypu, cymMapHa BHYTPIIITHS pOTallisi KOMITO-
HEHTIB y Aiana3oHi 3—4° Npu3BOAUTD 10 HAXUTY HAJKOiH-
Ka, 5—9° — mo migBuBUXy Ta moHaxa 10° — mo BuBUXy [26].

Hecrab6inbnicts micns TEIT-KC moxe Oytu 3yMoBiIeHa
OaraTbMa (paKTOpaMu, Cepell SIKMX ITi3HSI HECIIPOMOXHICTh
3B 130K, HEBIiIMOBIAHICTh 3rMHAILHOIO Ta PO3rMHAJIBLHOTO
MPOMIXKiB, HEMpPaBUWIbLHUI BUOIp po3Mipy KOMIOHEHTIB
Yy IX HeNpaBWJIbHE PO3TALlyBaHHS, PO3XUTYBAaHHS KOM-
IMOHEHTIB, BTpaTa KiCTKOBOI TKAaHWHM, 3arajibHa CJ1a0KiCTh
M’IKMX TKaHUH, IMCcOaJlaHC KoJaTepaJbHUX 3B’SI30K, I10-
pYILLIEHHS oci KiHLiBKu [27].

Ak Bkazyrors D.M. Fang Ta cniiBaBT., QyHKIIiOHaJIBHICTH
Ta BMKMBAHHS MpOTe3a 3ajiexkaTh Bill BUPiBHIOBaHHS OCi
KiH1iBku [28]. Tak, mpoaHasizyBaBIlIU Pe3yIbTaT BETUKOT
KUTBKOCTI MIEPBUHHUX MPOTE3yBaHb 3 CEPEAHIM TepPMiHOM
6,6 pOKy micis orepatii, BUSIBUIM CTATUCTUYHO 3HAUYILIE
30iIbIIEHHS HeBaay y MaILli€HTIB 3 BAJIbLTYCHUM Ti0ioheMo-
paJbHUM KYTOM y IPOMiXKY 2,4—7,2°. [IpyunHaMu 1IbOTO
€ KOHIIEHTpallisl HAaIIpy>KeHb SIK Oe3MocepeHbO Ha KiCTKO-
BY TKQaHUHY, TaK i yepe3 Ailo MPOIYKTiB 3HOILLIEHHSI MOJIieTH -
JIEHY, KiJIbKIiCTb SIKUX 3HAYHO 301IbIITYETHCSI BHACTIAOK IIMX
KOHIIeHTpalliii. Ha 3HOIIEHHS TOJieTUIeHY BIUIMBAE HE
TiJIbKW BUPIBHIOBAHHSI OCi, ajie il TUCK MiXK KOHTaKTYIO4H -
MM TTOBEPXHSIMU CTETHOBOTO Ta FTOMiJIKOBOTO KOMIIOHEHTIB
Ta MEXaHi3MOM 3aMUKaHHs JlaliHepa, a TAKOX MeXaHi3MOM
3aMUKaHHSI MiXXK KOMIOHEHTaMM y 3B’SI3aHUX MPOTE3ax 3
MOXJIMBICTIO poTallil 1 0e3 Hei. TakoxX OiIbIIicTh XipypriB
BBaXKaloTh, 110 3HOIIEHHS 3aJIeXKUTh Bim (Pi3MYHOI aKTUB-
HOCTI Ta HaaAMipHOI Macu Tina [29, 30].

[lincymoBylouM AaHi, OTpMMaHi IpY NPOBEACHHI 1IILOTO
KJIiHIYHOTO JOCJiIKEHHS, MU BU3HAYMIM, 1110 BipOTiTHU-
MM YMHHUKAMHW PO3BUTKY HECTAOITbHOCTI KOMIOHEHTIB
EHJIONpPOoTe3a KOJIHHOIO cyrioba € gk 0e3nocepeaIHbo
MoB’si3aHi 3 mauieHToM (36inbieHHs1 IMT, BaxXKicTh yMOB
npaili, HassBHICTh OTNEpaTUBHUX BTpyYyaHb Ha KOJIHHOMY
Cyr100i), TaK i YMHHUKHU, TT0B’sI3aHi 3 MOMMWJIKAMU TIif 9ac
BUKOHAHHSI MEPBUHHOTO TOTAJIBLHOTO €HAOMPOTE3YBaHHS
(3anuikoBi aedopmMallii KoTiHHOTO cyrio0a Ta paHHi Imic-
JISTOTIepalliliHi YCKJIamHEHHsI). YpaxyBaHHS Ta HiBeIIOBaH-
HSl LIMX YMHHUKIB Y TIONAJbIIOMY AO3BOJUTh MOJIMIINATA
NiaTHOCTUKY Ta JiKyBaHHS L€l TSXKKOI OPTONEANYIHOI Ta-
TOJIOTII.

O6mexncenns docaioxwcenna. BusHaueHi KIiHIYHI YUH-
nuku AHKEKC € BiporigHuUMu, MpoTe 151 OTPUMaHHS
OifbII BipOTiAHUX Pe3yJbTaTiB HEOOXiTHO OOCTEXKEHHS
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Oinpiroi BUOipku xBopux. KpiMm 11poro, mpu npoBeneHHi
TaKMX JOCJHIIKEeHb BaXJIMBO BPaXOBYBaTH W iHIIII YMHHU-
ku pusnky BuHukHeHHs1 AHKEKC (rexHiuni, nmoB’s3aHi
3 iMIuIaHTOM). BaxkiuBUM € TIpoBeIeHHSI MPOCIIEKTUBHUX
IOCTIIKEeHh Ha BEIMKUX KOTOpTax OCi0 3 METOIO OLIIHKM
iH(pOPMATUBHOCTI IINX YNHHUKIB.

BucHoBKuM

Biporinnumu uymHHukamu AHKEKC BusHaueHi Ti,
110 6e3mocepenHbo MOB’sI3aHi 3 Malli€HTOM (30iJIbILIEHHS
iHAEKCY MacH Tijla, BaXKiCThb YMOB IIpalli, HasIBHiCTb OIle-
pPaTUBHMX BTPyYaHb Ha KOJIHHOMY CYIJIO0i), i YUHHUKH,
MOB’s3aHi 3 TOMMJIKAMM ITiJl YaC BUKOHAHHSI TIEPBUHHOTO
TOTAJILHOTO €HJIONIPOTEe3yBaHHS (3aJIMIIKOBI nedopmartii
KOJIIHHOTO CYIJ100a Ta paHHi micjisionepaniiiHi ycKiIaIHeH-
HsT). YpaxyBaHHSI Pe3yJIbTaTiB 1IbOTO JOCIiIKEHHS 103BO-
JIUTH TIONIMIIATUA JiaTHOCTUKY Ta JIIKYBaHHSI aCeNTUYHOI
HeCcTabIIbHOCTI KOJIIHHOTO CyTI00a.

Konduikr iHTepeciB. ABropu 3asiBJISIIOTH PO BiACYT-
HicTb KOHQJIIKTY iHTepeciB i BiaacHOI (piHAHCOBOI 3alli-
KaBJICHOCTi IpU aHaJli3i pe3y/bTaTiB Ta HalmMCaHHI JaHO1
CTaTTi.

Indopmanis mono pinancyBanus. Po6ora BUKOHYBaIach
3TiAHO 3 TUIAHOM HayKOBO-I0CHiaHOI pobotu Y «IHCTUTYT
TpaBMaroJiorii Ta optonenii HAMH Ykpainu» «Po3pooutu
HOBi Ta YIOCKOHAIUTH METOMWKU IIaTHOCTUKU, JIKyBaH-
H$ Ta peabitiTallii XBOpUX 3 HECTAOLIbHICTIO KOMIIOHEHTIB
SHJIOIIPOTE3a KOIIHHOIO CYIJIo0a» (HOMep Aep>KaBHOI pee-
crpauii 0106U012408, 3i creuiaabHocTi «OpTronenist», ra-
JIy3b 3HaHb 22 «OXOpoHa 300POB’sI», TePMiH BUKOHAHHSI:
2022—2024 pp.). YcTaHOBOIO, 1110 (piHAHCYE NOCTIIKEHHS, €
HaruionanbsHa akageMist MeIMYHMX HayK YKpaiHU.

Indopmanisg npo BHECOK KOXKHOTO aBTOPA B MiATOTOBKY
cratti. Cyauma O.M. — po3poOKa KOHLIEMIIiT Ta AU3aiiHy
JIOCIiIKEHHSI, aHaji3 OTPMMaHWX OAaHMX, peaaryBaHHS
TekcTy crarti; Kasawrikos O.B. — OOCTEXKEHHSI XBOPHX,
aHaJli3 OTPUMAaHUX pe3yJbTaTiB, CTaTUCTUYHA OOpoOKa
JAaHUX, HanucaHHs ctaTTi; [lideaeyvruii B.M. — 36ip Ma-
Tepiany, penaryBaHHsSI TeKCTy crtarti; Kozaxk P.A., Hiza-
n06 T.B. — 30ip MaTtepialty, aHaIi3 OTpUMaHUX TaHUX.
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Some clinical factors of aseptic instability of the knee joint endoprosthesis

Abstract. Background. Conducting clinical studies to determine
the factors determining the aseptic instability of knee joint endo-
prosthesis components is an urgent issue in modern orthopedics.
The aim of the study was to determine some clinical factors of asep-
tic instability of knee joint endoprosthesis components. Materials
and methods. Comprehensive research was conducted on 285 pa-
tients who underwent primary knee arthroplasty between 2010 and
2021, including 85 patients with clinical and radiological signs of
aseptic instability of knee arthroplasty components (AIKAC). Al-
so, 200 patients made up a control group with no signs of AIKAC
instability observed. Clinical research methods included general,
and special orthopedic methods of studying local changes in the
knee joint. They included measurement of body mass index (BMI),
overloading of the knee joint due to work, previous surgical inter-
ventions and early postoperative complications of primary arthro-

plasty, and presence of angular deformities in the knee joint. For the
clinical assessment of the knee joint of patients after knee arthro-
plasty, we used our own point assessment of the state of the knee
joint. Results. It was determined that significant factors for the de-
velopment of instability of components of the knee joint endopros-
thesis are both directly related to the patient (increase in BMI, dif-
ficult working conditions, the presence of operative interventions
on the knee joint), and factors related to errors during the prima-
ry total arthroplasty (residual deformities of the knee joint and ear-
ly postoperative complications). Conclusions. We determined im-
portant factors of aseptic instability of the knee joint in the patients
after arthroplasty. Taking into account the results of this study will
improve the diagnosis and treatment of aseptic instability of the
knee joint.

Keywords: knee arthroplasty; aseptic instability; clinical factors

Binb. Cyrno6u. Xpeo6er, ISSN 2224-1507 (print), ISSN 2307-1133 (online)

Tom 13, N2 1, 2023



MpakTnyHa meanumnHa

Practical Medicine

YK 616.71-007.234-06:616.61-008.64

Mapmumnrok J1.11., LlepwyH O.l., Maneceka T.J1.

bUJIb. PAIN:
CYIJIOBNM. JOINTS.
XPEBET SPINE

DOI: https://doi.org/10.22141/pjs.13.1.2023.356
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m. TepHonine, Ykpaina

EdpekTnBHICTD KOMOGIHOBaHOroO NiKyBaHHA
BTOPVHHOrO rinepnaparnpeosy y XBopux
Ha XPOHiIYHY XBOPOOY HUPOK y aogianisHomy
nepiogi

Pe3stome. AkmyanbHicme. 3aranbHOBIZOMO, WO Y XBOPUX Ha XPOHIUHY XBOPobY HUPOK (XXH) BigbyBatoTbca no-
pYLUEHHA MiHepanbHOro 06MiHy 11 KiCTKOBOrO peMozentoBaHH4, Lo NPU3BOAMTb [0 PeHanbHOT ocTeoanuctpodii Ta
Tl ycKnagHeHb, HauyacTiLLIO NPUYMHOLO AKX € BTOPUHHWI rinepnapaTrpeos. Memoro focniaeHHs 6yno ouiHuTm
edeKTVBHICTb KOMMJIEKCHOTO NiKyBaHHA BTOPMHHOTO rinepnapatrpeosy y xsopux Ha XXH y gogianisHomy nepiogi
3 BUKOPUCTaHHAM akTMBHOro metabonity BitamiHy D anbdakanbuugony Ta kBepuetuHy. Mamepianu ma memo-
ou. Y pocnigxeHHs BKnoueHo 61 xBoporo 3 XXH 3-4-i cT. Bikom Big 20 go 78 pokiB. MauieHTn 6ynn posnogineHi
Ha ABi rpynu: 35 XBOpKX OTPMMyBaNiv KOMGIHOBaHy Tepanito akTUBHUMW MeTabonitamu BitTamiHy D i rpaHynamm
KBEpLIETUHY, 26 XBOPUX OTPUMYBaJIM CTaHAAPTHY Tepanito KapboHaToM KasbLito. BuaHauany nokasHUKM KanbLiii-
bocdopHOro 06MmiHy, aKTUBHOCTI Ny>KHOT docdaTazm GOTOKONOPUMETPUUHNM METOJOM, KOHLEHTpAaLilo napaTupe-
oigHoro ropmoHa (MTl) — imyHodpepmeHTHUM MeTofoM. CTaTUCTUUYHY 06POOKY MPOBOAMAN 338 AOMOMOrO NPOo-
rpamu Statistica 5.0 (StatSoft Inc., CLLIA). Pesynemamu. BctaHoBREHO, W0 Npri3HauyeHHaA anbdakanbumaony B fo3i
0,25-0,5 MKr/f Ta rpaHyn KBepueTuHy no 1,0 r Tpuyi Ha o0y He nuwe 3abe3nevyBano Hopmanialito NoKasHUKIB
Kanbuin-docdopHoro obMmiHy, Kopekuito piHsA MTT, ane i cnpaBnAno BUpa)KeHuii aHanresyoumnin epekTt NopiBHAHO
3 XBOPUMMU, AKi OTPUMYBay MOHOTeparito KapboHaToM KanbLito. BucHoeku. Kom6iHOBaHe NiKyBaHHsA 3 BUKOPUC-
TaHHAM anbdakanbUMAony Ta rpaHyn KBepLeTuHy y xBopux Ha XXH y gogianisHomy nepiogi cnpusie Hopmanisauii
Kanbuin-docdopHoro obMiHy, KopeKLii BTOPUHHOrO rineprnapaTnpeosy Ta Ma€ aHanresyounii epekr.

KniouoBi cnoBa: xpoHiuHa x8opoba HUPOK; MiHepanbHO-KICTKOBI MOPYLIEHHS; BTOPUHHWI rinepnapaTtupeos

Bctyn

ITpu xponiuHiit xBopo6i HUpoK (XXH) 3a ymoBHu 110-
pylIeHHs iX (byHKIII MNalliEHTU CTPaXXKIaloTh Bil BEJIUKOI
KIiJTbKOCTI YCKJIaIHEHb, OB’ SI3aHUX MPSIMO YU OIOCEpe/I-
KOBaHO 5K 3i CTAaHOM ypeMii, Tak i 3 0COOJUBOCTSIMHU TaTO-
TeHEeTUYHOTrO JiKyBaHHsI. He3Baxkaloun Ha 3HaUYHUI MpoO-
rpec y po3yMiHHI TaToreHe3y HUPKOBOI ocTeoaucTpodii,
NMOCSITHYTUM OCTaHHIMUM pPOKaMM, YCKJIAJHEHHSI 3 OOKYy
KiCTKOBO-CYIJIOOOBOTO amapaTy 3ajJIMIIAIOThCS OAHIEI0 3
HalBaxuBimux mpobiem [1]. HupkoBa ocreomuctpo-
¢isg — 1e ypaXeHHSI KiCTKOBOI TKAHWHM Ta IOPYIIEHHS
KaJibllili-(pochOopHOro 00OMiHY, sIKi pO3BUBAIOTHCS MPU 3a-
XBOPIOBAHHSIX HUPOK YHACIZOK MPOIrpecylouoi BTpaTH iX
GYHKIIil i € TPOSIBOM MiHEPaJIbHO-KiCTKOBUX MOPYIICHbD,
acouiitoBanux 3 XXH [2].

OCHOBHI POSIBU MOpYILIeHb Kabllili-(ocdopHOro 06-
MiHYy BIIeplle IpyHTOBHO omnrcaHi 50 pokiB Tomy Emerson,

Becman (1945), Hooft ta criBaBT. (1960), Jones Ta criiBaBT.
(1967). Ilpote moHemaBHA MOPYIICHHS MiHEPAJIbHOIO i
KICTKOBOTO MeTaboJ1i3My BBaXKajlud BiIHOCHO HEYaCTUM
CUHIIPOMOM XpOHiuHOi HUPKOBOi HegocTaTHOCTI (XHH),
OCKUTBKM JIO IIIMPOKOTO BIPOBAKEHHS B KJIiHIKY Tiali3zy
11 TpaHCTUTAHTALIil HUPOK XBOPi MOMHUPAJIH 1€ 10 TOTO, K
PO3BUBAIMCH TSKKi ypaxkeHHsT ckeseTa. [IponoHryBaHHS
XHH 00yMoBWIO 30i/IbIIIEHHSI YaCTOTHU YpaXeHb OIIO-
PHO-PYXOBOTO araparTy, a IIpOBeIeHi HOCIiMKEeHHs, SKi
BCTAHOBWJIM TiCHUI 3B’SI30K MiXX ITOPYIIEHHSIMM KaJIbIIiii-
¢ochopHOro oOMiHy, mpoOrpecyBaHHSIM TillepIrapaTupeo-
3y i CMEepTHICTIO XBopuX Ha TepMmiHaabHy XHH [3], Bu-
3HAYMJIM iCTOTHE 3pOCTaHHS iHTepecy 10 BUBYEHHS JaHO1
npooJeMu.

Tak, y 2003 poui po6ouor rpymoro NKF K/DOQI
(Kidney Disease Outcomes Quality Initiative) mpuiiHsITO
LIJTbOBI PiBHI TMOKa3HUKIB Kajbliii-pocopHoro oomi-

© «binb. Cyrnobu. Xpebet» / «Pain. Joints. Spine» («Bol', sustavy, pozvonocnik»), 2023
© Bupaseub 3acnascbkmit 0.1). / Publisher Zaslavsky 0.Yu., 2023

[Ina KopecnonpeHuii: Maptuniok Jinia MeTpiBHa, AOKTOP MeAMYHIX HayK, Npodecop, 3aBiayBay Kadeapy BHYTpiLLHboi MeavumHn N2 3, IBH3 «TepHoninbcbKuil AepaBHuil MeANYHWI YHiBepcuTeT
imeni 1.fl. Topbauescbkoro MO3 Ykpainu», Maiigat Boni, 1, m. TepHoninb, 46002, YkpaiHa, e-mail: lili_marty@ukr.net; ten. +-380 (67) 109 53 93

For correspondence: Liliya Martynyuk, MD, PhD, Professor, Head of the Department of Internal Medicine 3, State Institution of Higher Education “I. Horbachevsky Ternopil National Medical University of
the Ministry of Health of Ukraine’, Maidan Voli, 1, Ternopil, 46001, Ukraine; e-mail: lili_marty@ukr; tel. +380 (67) 109 53 93

Full list of authors information is available at the end of the article.

Tom 13, N2 1, 2023

www.mif-ua.com, http://pjs.zaslavsky.com.ua




MpakTnyHa meguumHa / Practical Medicine

Hy 3rigHo 3i cragismu XXH, a B 2009 poui opraHizaliero
KDIGO® (Kidney Disease Improving Global Outcomes)
OyJ10 BBEIEHO TepMiH i Kiacudikallilo MiHEpaJbHUX Ta
KictkoBux mopytieHb mpu XXH — XXH-MKII. ¥V nocii-
IDKEHHSIX OCTaHHIX POKIB JOBEACHO, IO BUIII a00 HIDKYI
Bim winmpoBUX piBHI mapaTtupeoigHoro ropmona (I1TT),
KaJplilo Ta ¢Gocdopy TiCHO KOPEIIIOTh i3 3pOCTaHHSIM
CMePTHOCTI He(pOIOTiYHMX MaiieHTiB [4—6]. Tak, 3rigHo
3 nanuMmu J. Floege, y mauientiB 3 XXH V]I ctanii, y sskux
piBens IITT nepesuiiye 600 rir/mi, pu3rK CMEPTi 3pOCTAE
BIIBiUi MOPiBHSIHO i3 ocobamu, y sikux piBeHb I1TI mepedy-
Ba€ B LIIbOBUX Mexax. 3 iHIIOro 60Ky, y xgopux Ha XXH
V]I cranii, y skux piBeHb [1TI € Hyukunm Hix 75 1ir/mu,
BigMiueHe 3pocTaHHs pu3uKy cMmepti Ha 50 % [3, 7].

OCHOBHUMU MPOSIBAMU META0OJIIYHOTO YpaXkKeHHST Kic-
ToK y xBopux Ha XHH € octeommncTpodis i3 BUCOKUM 00-
MiHOM Yy KiCTKOBIilf TKaHMHi, a0o0 TilteprapaTUpeoinHa XBO-
poba KiCTOK, i ocTeomucTpodis 3 HU3bKUM piBHEM OOMiHY B
KiCTKOBI#1 TKaHUHI, sIKa pO3BUBAETHCS IIPU HU3HKOMY, HOpP-
MaJIbHOMY YU He3HauHo miaBuieHoMy pisHi [1TT [8§, 9].

BropuHHuii rinepnapaTupeo3 € HalBaXXKIUBILIMM (haK-
TOPOM, 1110 3yMOBJIIOE€ BUCOKY YaCTOTY KiCTKOBOI MaTOJIOTi1
npu XHH, ocKiabku € MpeaAuKTOPpOM PO3BUTKY META00Iiu-
HO1 XBOPOOU KiCTOK 3 BUCOKMM PiBHEM PEMOJIETIOBAHHSI.

BTopuHHMIT Tinepnapatupeo3 pO3BUBAETHCS BXe Ha
paHHIX CTamisiX HUPKOBOI HEIOCTATHOCTI NMPU 3HUXKEHHI
MBHUAKOCTI KITy00ukoBoi dinbrpanii (LLIK®) MeHIe Hix
60 mi1/xB [10, 11].

OpnHi€o i3 OCHOBHUX MPUYWH, SKi IPU3BOMSATH OO Ti-
neprapaTupeosy, € nedinut akTuBHOI popmu BiTaminy D
[8, 12, 13]. IIporpecyBanns Hedpockiepo3sy npu XHH
HOTaUOJII0E TIOPYILIEHHSI IIPOLIECIiB TiIpOKCHIIOBAaHHS
Kanpuuaiony 25(OH)D, y 1-My 10J10XXeHH], yHaCIiI0K 40-
IO 3HIKYETHCS a00 LIIJIKOM MPUTHIYYETHCS MPOAYKIIisl aK-
TUBHOI (hopMHU BiTaMiHy D, KaibLuTpiony. AGCOIIOTHE YK
BiTHOCHE 3HWXXEHHSI CUHTE3Y KaJbLIMTPiONy — MOXJIMBO,
HalBaXXJIMBillle MEPBUHHE BiIXWIEHHS Bill HODMU — MpHU-
3BOJIUTH 10 3MEHIIIEHHSI BCMOKTYBaHHSI KaJbllil0 B TOHKO-
My KMIIIEYHUKY Ta peabcopOilii B HUpKaXx i, BiAMOBiIHO, 10
rinoKasbIliEMii, sIKa B MOENHAHHI 3 HU3bKOIO KOHIIEHTpA-
Li€I0 KAJBIUTPIONY € MOTYXKHUM CTUMYJISITOPOM CEKpellil
IITT i, 9K HaCTmOK, PO3BUTKY TillepHapaTUpeo3y.

OCKiIbKM KJII0Y0Ba POJb Y PO3BUTKY BTOPMHHOTIO Ti-
neprnapatupeosy npu XHH HanexuTs abcomoTHOMY nedi-
uury 1,25(0OH),D,, BAKOPUCTaHHA aKTUBHOIO METabOoJIiTy
BiTaMiHy D, KaJabUMTpioay Ta HOro aHaJoriB € IaToreHe-
TUYHO OOIPYHTOBAaHUM METOIOM KOPEeKIIii TiMmoKaJblieMii
Ta rinepnapatupeody. OCHOBHMMU MexaHi3MaMu iX Aii €
MOCWICHHSI BCMOKTYBaHHS KaJIbllif0 3 KUIIEYHUKA, TIPU-
rHiveHHs1 HagMmipHoi cekpettii T1TT, akTuBarisi yHKIii
0CTe00J1aCTiB i TEMITiB KiCTKOBOTO PEeMOJIETIOBAHHS, TIPU-
THIYEHHS MiIBUIIEHOI KiCTKOBOI pe30pOillii, MOJIinieHHs
HEPBOBO-M’SI30BOI IIPOBITHOCTI, CKOPOYEHHSI Ta peJlaK-
camii M’s3iB, raJbMyBaHHSI KiCTKOBO-PE30pOTUBHOI mil
npo3anajbHUX IUTOKIHIB i BiZHOBJIEHHS pPEeIyKOBaHOTO
amoITo3y B IIPolieci peMoeI0BaHHS KiCTKU (MiABUILEH-
Hst TGF-P). IcHye HU3Ka eKCITePUMEHTAIbHUX i KITIHIYHUX
IOCJiIXEeHb MepeBaKHO 100 IBOX METa0OoJIiTiB BiTaMiHy
D — xanpumtpiony Ta anbdaxaabuumonay. Kambuurpi-

oJ1 e(DeKTUBHILLIMI 11100 MOCUJICHHST abCcOopOIlil Kabllito
ta ¢ocdopy. INpore mobGiyHUM edeKToM KaabLUTPIOTy
€ moriubsieHHs rinepdocharemMii. AKTUBHUN MeETaOOIT
Bitaminy D anbdakansunnon — 1a(OH)D, Bxe mictuthb
TiIPOKCUJIBHY TPYITY B 1-My TIOJIOXKEHHI, 1110 BUKJIIOUAE He-
00XiTHICTh TiAPOKCUIIIOBAaHHS 1oro B HUpKax. 11106 mepe-
TBOPUTHCA B akTUBHY (Gopmy, 1c(OH)D, nosuneH mnpoii-
TH JIMIIIe OAMH eTan MeTaboJ1i3My — TiIpOKCUIIOBAaTUCS B
25-My MOJIOXKEHHI B MEYiHIIi 3a y4acTIo 25-Tiapocuias3u.

Ipusnayenns nauienram 3 XHH 1,25(0H),D, a6o
1o(OH)D, npuBoaUTh 1O 3MEHINEHHs OO0 B KiCTKaX i
M’si3ax, TMiABUILEHHSI PiBHSI Kajbllito Ta dochopy, 3HU-
>KeHHsI piBHiB JyxkHoi (ocdaTtazu (JID) i I[ITT y cupo-
BaTIi KpPOBi, ITOJIIMIIEHHS SIKOCTi KiCTKOBOI TKaHWHH.
YcrminHe JiKyBaHHSI peHaJIbHOT ocTeonucTpodii 3a morio-
moroio 1,25(0H),D, a6o 1a-OH-D, (y n03i 1—2 mMkr/n) 3a-
JIEXKUTD BiJl TPUBAIOCTI KypCy JIIKyBaHHS (HE MEHIIE HixX
6—12 Mmic.) i Bix moyaTKoBOI KOHLIEHTpaLil B KPOBi Kajlb-
miro, akruBHocti JI®, I1TI, a TakoxX HagBHOCTI Iiajli3HOI
ocreomansii. Epexrusnicts 1,25(0H),D, i loOHD, 1110~
JI0 MiHepaJti3allii KiCTKOBOI TKAaHWUHU IPYHTYETHCS HA TIPU-
rHiveHHi cexpeuii 1T i 3maTHOCTi HOpMali3yBaTu piBeHb
KaJbllito B KpoBi [13].

[Tpu BUBUYEHHI Pi3HUX PEXUMiB BUKOPUCTAHHS aliba-
kasbuuaoay y 2000 nauientis i3 XHH [14] Oysio BusisneHo
OJIHAKOBY 37aTHICTh 3MeHIyBaTH piBeHb [1TT, mpu ibomy
BiJICYTHICTb iCTOTHOTO BIUIMBY Ha piBEHb KaJbllito Ta (hoc-
(opy SIK 110IeHHOTO 0e3MEPEPBHOTO MPUHOMY MAJIUX 103
(0,25 MKT) anbdakaabLUOONy, iHTEPMITYIOUOTO PEKUMY
rnepopajibHoi Tepamii anbdakampuumoaom (0,5—1,0 mMkr
yepe3 IeHb), TaK i Myabc-Tepallii mpermapatoMm 1 pa3 Ha
TXKIeHb. ['icToMogoMeTpuuHi AOCTiIKEeHHS, TTpOBeaeHi
yepe3 6 MiCSIiB MiC/s MOYaTKy JIIKYBaHHS abdaKaablv-
IIOJIOM, MiATBEPAWIM HOpMai3allilo MeTaboJ1i3My KiCTKO-
Boi TKaHuHU [14, 15]. Ha choroaHi He icHye ogHOCTaitHOT
MYMKU 100 €(PEKTUBHUX CXEM JIIKyBaHHSI BTOPMHHOIO
rinepnapaTupeo3y y XBOpMX Ha XpOHiIUYHY XBOpOOY HUPOK
B JIOdiai3HOMY IIepiofi, III0 3YMOBIIIOE aKTyaJIbHIiCTh BU-
BUEHHSI LIi€T TPOOJIEMMU.

MeTo10 noCTiIKEHHSI CTaI0 TTOPiBHAHHS e(PeKTUBHOCTI
KOMILJIEKCHOTO JTIKyBaHHST BTOPMHHOTO TillepriapaTupeosy
y xBopux Ha XXH y momianizHoMy Iepiofi 3 BUKOPUCTaH-
HSIM COJIEH KaJIbIIil0 Ta aKTUBHOTO MeTaboIiTy Bitaminy D
anbthaKalblIMI0JIY Ta TPAHYJ KBEPLIETHUHY.

Marepianu Ta meToan
06’ekm 0oc/ioXKeHHsA

B 0oaHOMOMEHTHOMY OIHOLIEHTPOBOMY HOCIiIKEHHI
Ha 6a3i HedposoriyHoro BigmiaeHHsT TepHOMiIBLCHKOT 00-
JJAaCHOI KJTiHIYHOI JlikapHi o6¢cTexkeHo 61 xBoporo 3 XXH
3—4-i ct. BikoM Big 20 mo 78 pokKiB 3a cTaHAAPTU30BAHOIO
METOIMKOIO, 3araJbHOINPUIHATOW ISl He(hPOJIOTiYHOTO
XBOPOTO.

JlocmimKkeHHsT TPOBOAMIM BiAIOBIZHO M0 yMOB Ienb-
CiHCBKOI AeKiapaliii 3a cxBajeHHs1 KoMicii 3 muTaHb eTu-
K1 TepHOMiIbCHKOI 001aCHOI KJIiHIYHOI JiKapHi (IIpoTo-
Koyt Ne 23 Bim 11.12.2019 p.). Yci obecTexeHi minmucanu
JIOOPOBiIbHY iH(OPMOBaHY 3rofy Ha Yy4acTb y LIbOMY J0-
CJTiIKEHHI.
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Memodu docnidxeHHs

Cranii XXH Busnavanu 3rigHo 3 KDIGO (2012) [17].
ITpu oGcTexXeHHI XBOpUX Opajiv 0 yBaru CTyMiHb 00JbO-
BUX BiTUYTTiB, 3arajibHY CJIa0KiCTh, TOJIOBHUI OiJib, CYXiCTh
IIKipy, cBepOiXK IKipHMX MOKpuBiB. Ilim yac BUBYCHHS
CcKapr XBOPMX BUKOPUCTOBYBAJIM OLIIHOUHY LKAy, B SIKiil
BiICYTHICTb cKapr Bigmosizana (0 OGaxiB, MiHiMaJIbHI cKap-
i — 1 Gaiy, cKapru cepeaHbol iHTEHCUBHOCTI — 2 0OajiaM,
BUpaxeHi ckapru — 3 O6ajaMm. IHTeHCHUBHICTb 00JHbOBOTO
CUHJIPOMY B HMXKHBOMY BiJUTiJli CHMHU OLIiHIOBAJIU 3a Bi3y-
aJIbHO-aHAJIOTOBOIO IIKAJIOK B CAHTUMETpPAxX Ta 3a PiBHEM
BXMBaHHSI aHAJITETUYHUX 3ac00iB. OLIiHKY TTPOBOIMIIN 3a
OanbHOIO 111Kajo: 0 6ayliB — aHaJTeTUKM Ta HeCTEPOInHi
npotusanaibHi 3acoou (HI133) He BxkuBatoThes; 1 6am —
BXMWBaHHs aHaireTukiB abo HI133 1—3 pa3u Ha THXIeHb,
2 OGanu — BxXMBaHHS aHaireTukiB abo HII33 moneHHo;
3 0anmm — BxXMBaHHA aHanreTukiB a0o0 HI133 kinbka pa3iB
Ha JIeHb.

3 MeTOI0 AOCIiIKEeHHS MiHepaJbHOro OOMiHY BU3HA-
yajy KOHIEHTpallilo 3arajJbHOTO Kajbllilo, HEOPTaHiYHOTO
¢dochopy Ta MarHiio B CUpoOBaTLi KPOBi, 1T000BY €KCKpellilo
KaJibllilo Ta hocopy i3 ceuero, KOpUCTyIUUCh (POTOKOJIO-
PUMETPUYHUMU METOAMKAMMU. JlJIs1 BCTAHOBJIEHHSI aKTUB-
HOCTi OCTEOCMHTETUYHMX TMPOLIECIB y KICTKOBIl TKaHWHI
BU3HavYaIM aKTUBHICTh JID (HOTOKOIOPUMETPUYHUM Me-
TonoM. BusHayeHHs1 koHueHTpatlii intaktHoro [1TI y cu-
posartui kposi (i[1TT) mpoBonuiu 3a gomomMorow Habopy
I-PTH ELISA, BUKOpHCTOBYIOUM METOHN iMyHO(PEPMEHT-
HOTO aHaJIi3y.

Y Bcix XBOpUX BUSIBIEHO O3HAKU PEHAJIbHOI OCTEOIM-
cTpodii 3 BUCOKMM pPiBHEM PEMOICIIOBAHHS, IPUUNHOIO
sIKOi OyB BTOPMHHUM Timepriapatupeo3. Y KpOBi TaKuX
MNali€HTIB MaJu MiClle iCTOTHO MiABUILEHUIA TTOPiBHSIHO 3
HiTboBUM 3HaYeHHsIM piBeHb I1TT, rimokanbiiemis, rimo-
KaJbliypis, rinepdocdartemis, rinep- abo HopMOMarHie-
Mist, 30iblIeHa akTUBHICTD JIMD.

Memoou nikyeanHs

Tpunusaru ’stu xsopum Ha XHH 3 BropuHHuM rirnep-
napatupeo3oM (OCHOBHA rpyra) 3 METOK KOPEeKIlil Kajib-
niii-ocopHoro oOMiHy Ta omnTHMi3zalili (GopMyBaHHSI
KiCTKOBOI TKAHWHM MPU3HAYAIN KOMIIEKCHY MOON(iKO-
BaHy Tepallilo, SIKa BKJIIOYaJia aKTUBHMI METa0OJIIT BiTa-
MiHy D (anbgaxkanbliyaon), mpenapaTtv coieil Kalbllilo Ta
i3o(1aBoHOIN KBeplLeTUH. Taka cxeMa JIiKyBaHHS, Y SIKiit
sIK 0a3ucHa MaToreHeTU4YHa Teparlis, CIpsiMOBaHa Ha KO-
PEeKIIilo MOopYIIeHOTO Kalblili-hochopHoro Metadboizmy,
BUKOPUCTOBYIOTbCS ajibhaKaJIbLIMION i COJi Kalbllilo, a
i30(hJTaBOHOI KBEPLIETUH 3aCTOCOBYIOTh SIK TIpernapar, 1o
BIUTMBA€E Ha TPOIIECU KiCTKOBOTO PEMOJIETIOBaHHS, 3 Ha-
1101 TOYKM 30Dy, JO3BOJISIE iCTOTHO BIUIMBATU Ha KITiHIYHI
CUMIITOMHU 3aXBOPIOBAHHS 1 CTaH KiCTKOBOI TKAaHWHU. 3a-
MIPOTIOHOBAHMI BapiaHT KOMIUIEKCHOI Teparlii BIUTMBAE Ha
OCHOBHI TIaTOT€HEeTUYHi JJAHKU TTaTOJIOTiYHOTO TIpoliecy i
BiIMOBiga€ CydacHUM YSIBJICHHSIM IIPO MPUHLIMIIN JiKyBaH-
Hs1 METabOJIIYHUX OCTEeOoNaTii.

Jlo3y akTMBHUX MeTa0oiTiB BiTaMiHy D mpusHavaiu
3aJIe’KHO Bil BUXiIHUX PiBHIB ¢occhopy Ta Kalbllilo Kpo-
Bi, KOHTPOJIb LIMX ITOKA3HMKIB IMPOBOIMIIM ABiUi Ha MiCSIIb.

Skuo piBeHb (pochopy nepesuliyBas 1,8 MMOJIb/J1, TIpU-
3HAYaJIM IETY 3 00MexkeHUM yMicToM ¢docdatiB 3 po3pa-
XYHKY BMICTy eJeMeHTapHOoro ¢ocdopy B pallioHi MEHIIIE
Hixk 3000 mr Ha TwkneHs (400—450 mr/m) i mpenapatu,
o 3B’s3yI0Th (ochop, — ceBeramMepy TiIpPOXJIOPHUI IO
800 Mr cyBOpO i yac KOXXHOTO BXXMBaHHS ixXi. Taky Tepa-
Mi10 IPOIOBXYBAIU A0 3HMKEHHS KOHIIEHTpallii pochopy
MeHIle HixK 1,78 MMOJb, IicJIsg 4YOro Ipu3Hadaayd MOIU-
¢ikoBaHy Teparilo, sika BKJIoudajia ajabgaxkaiblyuaon. k-
1110 MaJjia Miciie rimokanbuiemist (1,8—2,01 MMoub/i), coi
Kajbllilo Mpu3Havyaiu 3 po3paxyHky 1000 mr eixemeHTap-
HOTO KaJibllito Ha 100y (KapOoHat Kajiblito 500 Mr i yac
i) OTHOYACHO 3 aib(paKaJbLMA0JIOM. 32 YMOBU ITOMipHOI1
TiITOKAJIbLIEMIT Y1 HOpMaJIbHOI KOHIIEHTpAllii KaJblIio Ta
Mpy ToMipHiit rimepdocdaremii (1,6—1,7 MMob/T) TIpU-
3Hayasim 1000 mr enemeHtapHoro kaibuito (rmo 500 mr
IBigi Ha goOy). ¥ WLiJIoMy D03y Kajblilo pO3paxOBYBalll,
TPYHTYIOUMChH Ha pPeKOMeHaIlii om0 BxkuBaHHS 30 MT/KT
KaJIblliii-eJleMeHTa Ha 100y, 3 OIJISAY Ha BXXWBAHHS 1IbOTO
eJIeMeHTa 3 IIPOAYKTaMU XapuyBaHH [2].

ITouyaTkoBy no3y anbdakaablLMAONY MiIOUpaIu 3 ypa-
XyBaHHSIM BUXiIHOTro piBHs (ocdopy, Kalbliemii Ta piB-
H4 IITT y kpoBi, IpMUyOMy SIKI10 KOHLIEHTPALlisl KaJIbLIil0
nepesuiyBana 2,01 mmounb/n, npuszHadanu 0,25 MKT ajib-
daxkampIMIoNy 4Yepe3 IeHb, NMPU KOHIEHTpallil KaIbIlilo
1,8—2 mMomb/1 — 0,5 MKT 4yepe3 JIeHb, SIKIIO PiBEHb Kajlb-
11ito OyB HIXKYUM 3a 1,8 Mmosib/1 — nipusHavyanu 0,75 MKT
arbdakanblua0y yepes neHb. JIikyBaHHS anbdaKaibliv-
JTOJIOM 3IiCHIOBAJIM TTiJl KOHTPOJIEM BU3HAUYEHHST KOHIICH-
Tpauiii Kanbliio, gocdopy ta IITI xposi. Skiio piBeHb
KaJIblIio 301bIIyBaBCs 10 2,48 MMOJIb/JT, 103y ab(aKaib-
uaoy 3MeHuryBaiau 10 0,25 MKT 1 pa3 Ha THKIAeHb. Y pasi
BUHUKHEHHS rinepdocdaremii aabdakaabLAI0] BiIMiHsI-
JIX, IpU3HAYAJIU JTIETY i3 3MEHILIIEHUM BMicTOM (pocopy Ta
ceBenamepy rigpoxiopua mo 800—1600 Mr r mim yac Kox-
HOTO BXWMBaHHS 1Xi. Take JIiKyBaHHSI MPOAOBXYBAIU 10
HopMmaJi3alii KoHIeHTpalii ¢ocdopy, Iic/IsT Y0ro 3HOBY
Npu3Havaam MoaudikoBaHy Teparito anbhaKaiblnI0JIOM
i COJIIMU KaJIbllito, BUXOASYM 3 piBHIB Kaubilito Ta [1TI y
KpOBI.

Pesynbratu 1ikyBaHHS ITOPiBHIOBAJIM 3 TPYIIOI0 XBOPHUX
(26 0ci0, TpyIa MOpiBHSHHS), SIKi OTPUMYBAIM JIIKyBaHHSI
KapOoHaTOM KaJjbllito B 103i 1000 MT Kanblliii-e1eMeHTa Ha
no0y. YciMm malrieHTam Oyia HagaHa iH(opMallis Ipo MOX-
JIMBi MOOiYHI Ail peKOMEHIO0BaHUX MperapariB Ta OTpUMa-
Ha iX 3roja Ha MPOBEAEHHS JIiKyBaHHs. TpuUBaJiCTbh JiKy-
BaHHSI cTaHOBUJIA 12 MicsI1liB B 000X TpyIiax XBOPHUX.

CmamucmuyHuli aHanis

CratucTuuHy 00pOoOKY JaHUX BUKOHYBAJIM Y MPOrpami
Statistica 5.0 (StatSoft Inc., CILIA). Yci nani nepesipsiiu
Ha BiNOBIAHICTh HOPMAJIBHOMY PO3IOIiTY (32 KpUTEpiEM
lanipo — VYinka). O1iiHKy BipoTiZHOCTI BimMiHHOCTE
CepenHiX BeJIWYMH IS BUOIpOK i3 HOPMAJIbHUM PO3ITOIi-
JIOM IIPOBOIWJIN 3 BUKOPUCTaHHSAM Kputepito CThIoIeHTa.
IIpu mopiBHSIHHI MOKAa3HUKIB, PO3MOALT SIKUX HE BiAIO-
BilaB 3aKOHY HOPMAaJbHOCTI, ¥ IBOX HE3aJ€XHUX Ipyrax
BukopuctaHo U-kputepiii ManHa — Yirhi (MW), mis
3ajJIeXKHUX BUOIpOK 3aCTOCOBYBaIM KpuTepiit BintkokcoHa,
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IIJIT MHOXWHHOTO MOpPiBHAHHS (3 rpynu i Oinblie) 3a-
crocoByBan aHajizu Kpyckana — Yosurica ta ®@pigmana.
JI1st TOPiBHSIHHSI YaCTOTHUX BEJIMYMH BUKOPUCTOBYBAIU
x2-xputepiii [Tipcona (Chi-sguare Pearson). Y Bcix mpotie-
Iypax CTaTUCTUYHOTO aHaJli3y pO3paxoBYBau TMOKa3HUK
BiporigHOCTi (p). 3a KpUTHMIHMUI piBeHb MpUAMAaIN 3HA-
yeHHs p < 0,05.

Pesynbratn

Posnonin xBopux 3a BiKOM, CTaTTIO, CTyIEHEM IOpY-
IIeHHs (YHKILi1 HUPOK HaBeAeHUll y Tabj. 1. XBopi ocHO-
BHOI I'PYyNU Ta IPyNy MOPiBHSIHHS HE BiIPi3HSUTUCH MiX CO-
0010 3a BiKOM, aHTPOIIOMETPUYHUMU XapaKTepUCTUKAMU,
CTaTTIO, IIBUIKICTIO KITYOOUKOBOI (hinbTpallii. ¥ maitieHTiB
000X Ipyn MaJIM Miclle XapaKTepHi KJIiHIYHI O3HaKU pe-
HaJIbHOI ocTeoqucTpodii Ta TimeprapaTupeosy.

XBopi 000X TPYII He BiAPi3HSIMCS MiXK 0000 3a CTPYK-
TypOIO MPUYMH, IO MpU3Bean 00 po3BUTKy XXH. Haii-
yacrimowo npuunHoro XHH OyB xpoHiuHMIT TJIOMepyio-
Hedput — y 30 (83,3 %) naiieHTiB OCHOBHOI rpymnu i B 19
(73,1 %) rpynu nopiBHsaHHA. Y 5 oci6 (16,7 %) ocHOBHOI
rpynu ta B 7 xBopux (26,9 %) rpyrnu mopiBHSIHHSI MaB Mic-
1€ XpOHIYHUI Mi€T0HE(hPUT.

[Tin BrimBoM MOAMDIKOBAHOTO JIiIKYBaJIbHOTO KOMII-
JIEKCy Bifj3Hayajlacd MO3UTUBHA AMHAMIiKa KJIIHIYHUX TTPO-
SIBiB XBOPOOM y XBOPUX OCHOBHOI Ipymnu (Tad. 2).

SK BUIHO 3 HaBeEHUX JAaHUX, iCTOTHO 3MEHIIIYBAJIUCh
00JIbOBI BiMUyTTS B IiIsIHII XpeOTa, M’s13ax, M’s130Ba cj1ad-

KiCTb, a TAKOX TaKUIi TIPOSIB BTOPUHHOTO TilepriapaTupe-
03y, SIK CBepOiX IIKipHUX MOKPHUBIB. Y XBOPUX OCHOBHOI
IpyMNu CYTTEBO TOJIMIIIYBaBCs alieTUT, 3MEHIIyBaIacs Hy-
JIoTa, TOOTO MaB MicClie perpec KJIiHIYHUX CUMIITOMIB ype-
MIYHOI iHTOKCUKAIIii. Y TaIli€eHTiB TPyIy IMOPiBHSIHHS HE
BimOyBasOCsI iCTOTHUX IMO3UTUBHUX 3pYIIeHb Y KIIiHIUHIN
KapTHHI 3aXBOPIOBaHHS, a AESIKi CUMIITOMHU, 30KpeMa Oilb
y M’s13axX, CBepOiX IIKipu, Hya0Ta, Maay YiTKy TeHIEHIIiIO
IO 3pOCTaHHsI, 1110 CBIIYUTH MPO MPOTpecyBaHHS KIIiHiu-
HUX CUMIITOMiB BTOPMHHOTO TilleprapaTupeo3y i ypeMiu-
HOI iIHTOKCHKaIlii.

BcTaHoBeHO, IO MiA BIUIMBOM KOMILJIEKCHOTO JiKy-
BaHHsI BipOTiTHO 3HMXYBaJlaCh iHTEHCUBHICTh 00JIbOBOTO
CUHIPOMY B Pi3HUX HiMISTHKax xpeOTa (rpyaIHOMYy il more-
PEKOBOMY), 4YOTO TpU TMpU3HAYEHHI MOHOTeparii kapoo-
HATOM KaJibllifo He crioctepiranu. JluHamika 3MeHIIEHHS
YaCTOTH BUSIBJICHHS 00JIbOBOTO CUHIPOMY Y XBOPUX OCHO-
BHOI TPyNH Ta TPYIIM ITOPiBHSIHHS HaBeIeHa Ha puc. 1.

B ocHOBHII1 Ipymi KilIbKiCTh XBOPHUX, SIKi Bimmidanau
3MEHIIIEHHSI 00JIbOBOTO CHMHIPOMY, HapocTajga OIHOoYac-
HO 3i 30iIbIIIEHHSIM TEPMiHiB 3aCTOCYBaHHSI KOMILIEKCHOI
tepamii. [Ipu micguHOMy 3acTOCyBaHHi SIK MoaudikoBa-
HOTO JIIKyBaHHSI, TaK i CTaHAApTHOI Teparii KapOoHaTOM
KaJIblIil0 iCTOTHUX BiIMiHHOCTEI YaCTOTU BUSIBJIEHHSI 00-
JILOBOTO cUHApOMY He Gyno (p > 0,05), mpote yepes 3, 6 i
12 Mics1iB 3aCTOCYBaHHSI KOMITJIEKCHOTO JIiIKYBaHHSI MaJjio
Miclle iCTOTHE 3MEHIIeHHSI YacTOTH BUSIBJICHHS 0OJIIO B
HWXKHIN AUTSTHII CIIMHU Y XBOPUX OCHOBHOI I'PYIIN.

Tabnuya 1. KniHiyHi, anHmponomempudyHi, 8ikogi xapakmepucmuku o6cmei<eHuUx 2pyn xeopux

Moka3HuK OcHOBHa rpyna Ipyna nopiBHAHHA

BiK, poku 39,560+ 2,75 43,65+ 1,84
YHonosiku, abe. (%) 17 (48,6) 14 (53,8)

Maca Tina, Kr 73,77 £ 3,90 73,70 £ 2,06
3picT, c™m 168,86 + 2,27 166,50 £ 2,18
IHAeKe macw Tina, Kr/m? 25,76 £ 1,26 26,60 +£ 1,25
KpeaTtuHiH KpoBi, MMOJb/N 0,484 + 0,050 0,461 £ 0,028
LLiBMAaKicTb KNy604KOBOI dinbTpauii, Mn/xs 32,28+ 5,42 34,56 + 4,26

Mpumimka: eiomiHHOCMI MiX 2pynamu oyiHeHo 3 BUKOpUCMAHHAM Kpumepito CmbiodeHma ma x*-kpumepiio lMipcoHa.

Tabnuys 2. Bnaue moougikosaHoi ma cmaHOapmHoi nikyeansHUX npo2pam Ha KAiHiYHi npoAeu 8MopuUHHO20 2inepnapamupeosy

— OcHOBHa rpyna Ipyna nopiBHAHHSA p
[lo nikyBaHHA Micna nikyBaHHSA [lo nikyBaHHS Micna nikyBaHHA
binb y nonepexkoBomy Biaaini xpebta, cm 6,77 £0,27 2,63 +0,18* 6,60 £ 0,32 5,71+0,39 <0,01
Binb y rpyaHomy Biagini xpe6ra, cm 6,5+0,5 3,8+ 0,5% 6,6+0,7 59+0,6 <0,01
binb y M’a3ax, 6anu 2,04+0,11 0,95 £+ 0,08* 2,08 +£0,18 2,25+ 0,07 <0,05
M’a3oBa cnabkicTb, 6asu 1,68 +0,19 0,59 +0,13* 1,90+0,14 1,52+0,16 <0,05
CBepbiX WKipu, 6anu 1,77 £ 0,25 0,50 £ 0,10* 2,05+0,23 2,42+0,16 <0,05
Binb «y BCix KicTKax», 6anu 2,08 +0,12 0,86 £ 0,07* 2,50+0,11 2,15+0,16 <0,05
3HUKEHHSA aneTuTy, 6anun 1,64 +0,16 0,36 £ 0,10* 1,85+0,17 2,17 +£0,17 <0,05
HynoTta, 6anu 1,54 +0,17 0,40 + 0,14* 1,55+0,23 1,63+0,19 <0,05

Mpumimku: * — 8ipozioHa 8iOMiHHiCMb NOKA3HUKi8 00 U nicnsa NiKyeaHHs; p — 8ipo2iOHicme 8iOMiHHOCcmMeli NnoKa3HuUKie nicnsa 06ox
8u0ie NiKy8aHHs; 8iOMiHHOCMI MiX< 2pynamu oyiHeHO 3 BUKOpUCMAHHAM Kpumepito MaHHa — YimHi, noka3Huku y OuHamiyi — Kpu-

mepito BinkokcoHa.

Binb. Cyrno6u. Xpeo6er, ISSN 2224-1507 (print), ISSN 2307-1133 (online)
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Tak, yepe3 3 micsili JTikyBaHHSI 3MEHIIIEHHST O0JIIO B T10-
nepekoBiit ginstHIi BigmiTiom 20 (57,1 %) xBopux, dyepe3 6
MicsuiB — 26 (74,3 %), a uepe3 12 micsuiB — 30 (85,7 %).
VY rpyni nopiBHSIHHS MakCUMaJlbHE 3MEHIIEHHSI YaCTOTH
00JILOBOTO CMHIIPOMY B HVKHIl TUISIHIL CITMHU OYJIO Bifl-
MiueHe yepe3 6 MicsaiiB tikyBaHHSI — y 9 (34,6 %) xBopux,
yepe3 12 Mics1iB 3MeHIIIeHHs 00110 B LIbOMY CEIMEHTI CKe-
neTa 36epiramock auiie y 5 (19,2 %) maiieHTis.

3MEHUIEHHS] IHTEHCUBHOCTI 1 YaCTOTU BUSIBIEHHS 00-
JIbOBOTO CUHIPOMY B HMWXKHIl HiSIHII CIIMHU Yy XBOPUX
OCHOBHOI TPYMU CYMPOBOIKYBAJIOCS 3MEHIIEHHSIM BXU-
BaHHsI aHAJIbIeTUKIB (Tads. 3). K BuAHO 3 Tabaulli, MPo-
TATOM NEpIIMX 6 MiCSLiB IIiA BIJIMBOM MOAM(MIKOBAHOI
CXeMU Tepariii Majo Miclle BipoTiHe 3MEHILIECHHS pPiBHS
BXWBaHHS aHaireTwKiB 3 1,5 mo 0,36 Gana (3MEHIIEHHS
Ha 76,0 %, p < 0,001). [TpoTtsarom HacTyImHUX 6 MiCSIIIiB pi-
BeHb 00110 icToTHO 3HU3UBCS 10 0,09 OGasa (3MeHIIIEHHS Ha
93,3 %, p <0,001).

IHauBimyansHMil aHali3 BUMIAAKIB BXXKMBAaHHS 3HE0O-
JIIOIOUMX 3aCO0iB y TAIliEHTIB OCHOBHOI I'PYIM I10KAa3aB,
1110 B OiBIIOCTI XBOPMX 00J1i B CITIMHIi IPOrpecBHO 3MEH-
LIyBaJUCh a00 3HMKAJIM IMTOBHICTIO, 1110 AAJI0 MOXJIUBICTh
MOBHICTIO BIAMOBUTHUCH BiJl BXXMBAHHS 3HEOOJIOIOUKX Tpe-
mapariB y 30 (85,7 %) Bumanakax i TAKUM YMHOM YHUKHYTU
J0aTKOBOro Hecnpusitiauoro BruimBy HI133 Ha Hupko-
By mapenximy. ITim BIUIMBOM CTaHIapTHOTO JIiKyBaHHS HE
BiIMi4eHO BipOTiZHUX BIAMIHHOCTEl pIiBHIB BXWBaHHS
3HE0O0JII0I0YMX 3aCO0IB MPOTSATOM YChOTO MEpiofdy CIocTe-
pexxerHs. Jume 8 (30,8 %) xBopuM 1€l Tpymu Baajgocs
YTPUMYBATHCS Bill BXXMBaHHS 3HEOOIIOI0UNX 3aC00iB.

BuBueHo muHamiky IMOKa3HUKIB Kaibliii-hocdopHOro
OOMiHy I BIUIMBOM MOIM(MIKOBAHOIO Ta CTaHAAPTHOTO
JIIKyBaJIbHUX KOMIUIEKCiB (Ta0is. 4). AHaji3 MoKa3HUKIiB
KaJbliii-ocdopHoro roMmeocrasy A0 Ta IiCIs JiKyBaHHS
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PucyHok 1. Yacmoma 3meHuieHHs 6071608020 CUHOpOMY
8 nonepekoasili dinAHyYi xpebma xeopux i3 moOpuUHHUM
2inepnapamupeo3zom

BUSIBUB TTO3UTUBHY JMHAMIKY ITOKa3HUKIB €JIEKTPOJIITHOTO
00MiHY B OCHOBHill TpyITi XBOPUX T/l BIUIMBOM MOIU(iKO-
BaHOTO JIIKyBaJIbHOTO KoMIutieKcy. KoHieHTpallist 3arajib-
HOTO KaJIbllil0 BipOTiHO 3pocTalia, a piBeHb (pocdaris ic-
TOTHO 3MEHIIIyBaBcs. BkazaHa quHamika 1IuX eJeKTPOJIiTiB
CYIIPOBOIXKYBAJIacsl BipOTIMHUM 3MEHILIEHHSIM KaJblIili-
¢ocdopHOro moOYTKY, piBeHb SIKOTO IIiCJIsS 3aBEpIICHHS
JIIKyBaHHSI 1OCSITaB peKOMEHIOBAHUX 3HAUEHD (HIKYE HixK
4,4 MmMonb?/11?), 1110 3MEHIITYBAIO HEOE3MEKy MeTacTaTHY-
HOI KajbLM(iKaLil CyIMHHOI CTIHKY Ta TKaHUH. OTprMaHa
JNMHAMiKa TTOKa3HUKIB Kablliii-(hochopHOro oOMiHY Cy-
MPOBOJIXYBaJIacsl BMEHILIEHHSIM iIHTEHCUBHOCTI KiCTKOBOTO
pPEMOJICNIIOBaHHSI, PO IO CBiTYMIO 3HUXKEHHS aKTUBHOCTI
JI® xpoBi, sIKa BBaXKAETHCS HeCTTELUMIUHUM GioXiMIYHUM
MapKepoM IHTEHCHMBHOCTI KiCTKOyTBOpeHHs. BomHouac
BiaMivasiocsi BiporigHe 3MeHIIIeHHSI KOHIIEHTpallii MarHito,
1110 OTOCEePEKOBAHO CBIAUUTH TMPO 3HWXKEHHS CEeKpellil
I[ITT mapammTonomioHoo 3am03010. EKckpewis Kabiito
Ta pocdopy i3 ceuero iCTOTHO He 3MiHIOBaIaCs, He3BaXKa-
I0YM Ha MPOBE/ICHE JIIKYBaHHS.

BuBueHHST 4YaCTOTHMX XapaKTepUCTUK IMOKA3HUKIB,
SIKi BimoOpaxkaloTh CTaH Kabliii-¢hochopHOro romeoc-
Ta3y, NOPiBHSIHO 3 HOPMaJIbHUMU 3HAYEHHSIMU BUSBUJIO
HACTyIHi 3akKoHOMipHOcCTi (Tab6y. 5). Yepes 12 MmicsuiB
Bill MOYATKy KOMILJIEKCHOI Tepallii y TBOX TPETUH XBOPUX
3 HU3bKMM PiBHEM 3arajbHOTO Kajbllil0 Ta B TOJOBUHU
XBOpUX 3 TifBUIIeHOI akTUBHIicTIO JID criocrepiranmm ix
HopMaJizauito. Piniie crioctepiraiin HopMmasisaliio piBHiB
dochopy (v 42,9 % xBopux). Maiixke B 1BOX TPETHH Tia-
LIIEHTIB OCHOBHOI TPYNHU CIIOCTEpIirajy 3HWXKEHHS DPiBHS
IITT no winboBUX 3HAaUEHb, y MoJ0BUHM (51,4 %) — 3MeH-
meHHs1 aktuBHOCTI JIMD. YV rpyri MopiBHSHHS MO3UTUBHA
IMHaMiKa TTOKa3HMKIB, 110 BMBYAJIMCS, CIOCTepiraaacs
JIMIIIE B MOOJMHOKHUX BUMankax: sHrkeHHs [ITT y 19,2 %
Mali€HTIB, Y TaKOi X KiJIbKOCTi XBOPUX MaJIO MicClle ITiIBU-
LIEHHST PiBHS KaJbllilo, 3MEHILIEHHSI KOHLIEHTpallil Heop-
ra"iunux ¢ocdaris cupoBatku B 11,5 % Bunankis. I[Tpu
LILOMY Y JKOJTHOTO XBOPOTO He OYJI0 BiIMiueHO 3MEHIIIEHHST
KOHIIEHTpAIlil MarHito Ta HopMai3alilo aktuBHoCTI JID.

O6roBopeHHsA

V oimpmocti xBopux Ha XXH po3BUBAIOTbCA CYTTE-
Bi IOpPYILIEHHS MiHEepaJbHO-KiCTKOBOIO OOMiHY BXe Ha
paHHIX cTamisx Heayru. SIK mokasaau Hallli JOCTiIXKEeHHS,
BTOPUMHHUI TinepnapaTupeo3 3aJIUIIAETbCS OCHOBHOIO
MPUYMHOI0 BUHUKHEHHSI M IporpecyBaHHsI 3MiH 3 OOKY
KiCTKOBO-CYIJIOOOBOTO amapary Ta CIyrye MpeaukKTOpOM
(opmyBaHHs1 ocTeonucTpodii 3 BUCOKMM piBHEM KiCTKO-
BOTO PEMOJICTIOBAHHSI, 110 Y3TOKYETHCS 3 JAHUMU 1HIINUX
nmociigaukis [10, 11]. SIx moka3ye nmpoBeneHnit HAMK aHa-

Ta6nuys 3. Bnnue moougikosaHoi ma cmaHO0apmHoi mepanii Ha pieeHb 8)XUBAHHA aHaNzemukie
y X80pux 3 8MOpUHHUM 2inepnapamupeo3om, 6anu

pynu [lo nikyBaHHSA 6 micauiB p 12 micauis p
OcHoBHa 1,50+0,21 0,36 +£0,11 <0,01 0,09 +£0,0,6 < 0,001
MopiBHSAHHSA 1,45+0,17 1,35+ 0,21%* > 0,05 1,05+£0,17* > 0,05

Mpumimku: * — eipozioHa 8iOMiHHicMb 8i0 NOKA3HUKA 0CHOBHOI 2pynu; p — 8ipo2iOHicmb 8ioMiHHOCMeli NOPi8HAHO 3 NOKA3HUKA-

Mu 00 NiKy8aHHs; 8iOMiHHOCMI MiX 2pynamu oyiHeHO 3 BUKOPUCMAHHAM Kpumepito CmetodeHma.
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JIi3 KJIiHIYHUX TIPOSIBiB 1IbOTO 3aXBOPIOBAHHSI, OCHOBHUMU
MposiBaMM KiCTKOBO-M’SI30BUX TIOPYIIIEHb Yy TAIEHTIB i3
XXH € 601b0Bi BiguyTTs B IiJISIHIII XpeOTa, M’si3ax, M’s130Ba
CJ1a0KiCTh, a TAKOX TaKUil MPOSIB BTOPUHHOTO Tirepriapa-
THPeOo3y, K CBepOiX MmKipHUX MokpuBiB. [lig BruimBOM
KOMILIEKCHOTO JIiKYBaHHSI iCTOTHO 3MEHIIYBaJINCSI Bep-
TeOpaJbHUI OOJHLOBUII CMHIPOM, OiUTh Y M’sI3aX, M’sI30Ba
CJ1a0KiCTh, CBEPOiK MIKipHUX MOKPpUBIB. [1lo3uTnBHA AUHA-
MiKa iHTEHCUBHOCTI i YaCTOTU BUSIBJIEHHS 00JIbOBOTO CUH-
IPOMY B HYDKHIl DiISIHII CIIMHU Y XBOPUX OCHOBHOI TPYITU
CYNpPOBOXKYBaIacsl 3SMEHIIEHHSIM BXXWBaHHS aHAJT€TUKIB.
[1in BIUIMBOM CTaHAAPTHOTO JIIKyBaHHSI HE CIIOCTepirajio-
cs TIO3UTUBHOI TMHAMIKM 3pYLIEHb Y KJIiHIYHIN KapTUHI
3aXBOPIOBAHHS, a JesIKi 3 HUX MaJii YiTKy TeHACHILil0 10
3pOCTaHHSI, 1110 CBIIYUTH MPO MPOTPECYBaHHS KIIHIYHUX
CUMIITOMIB BTOPMHHOTO TillepriapaTupeosy.

Ilin BrIMBOM KOMIUIEKCHOTO JIiKyBaHHSI 3 BUKOpPUC-
TaHHSIM aKTUBHMX METaOOTIiB BitamiHy D y moemHaHHI
3 MpernapaTaMy Kajbllilo Ta KBEepPLUETUHY MaJjla MicClle I10-
3UTUBHA CIIPSIMOBAHICTh IMOKA3HUKIB, SIKi XapaKTepu3y-
I0Th KaJlbllili-(hochopHuUit 00OMiH, Y BUIISIAI HOpMaJli3allil
piBH# Kaunbllito, ocdopy, JID ta 3meHineHHs piBHs [TTT
[0 LIIbOBUX 3Ha4YeHb. ICTOTHA MO3UTUBHA AMHAMiKa piB-
HiB KaJibllito Ta ¢ocopy €, Ha Hally TyMKY, HaI3BUYAlHO
BaXJIMBUM (DAKTOPOM, OCKIJIbBKM YCYBa€ MATOTCHETUYHY
OCHOBY JIJISI TIPOTPECYBaHHs TirepriapaTupeosy, 1o Iif-

TBEPIXKYETHCS BUSIBJICHOIO TTO3UTUBHOKO IMHAMIKOIO PiBHSI
I1TT, koHLIeHTpAllis1 IKOTO BipOTiHO 3HIKYBaIacsl, OJHaK
3aJIMIIAIacsl B MEXKax LiJIbOBOTO PiBHSI.

BiporinHe 3MeHIIIeHHST KOHIIEHTpAllii MarHio, 3 iHIIIOTO
0OKY, OITOCEePEIKOBAHO CBITYMThH IIPO 3HMKEHHS CEKpPELil
IITI. BiocyTHicTh IMHAMIKM B €KCKpPELIiil Kalbllito Ta poc-
¢opy i3 ceyero MM BBAXKAEMO 3aKOHOMIipHOIO, OCKIiJIbKU
B LIl Tpymi mepeBaKalu MAL€EHTH 3 TSLKKUM ITOPYIIEeH-
HSIM (QYHKIIii HUPOK, a OTXXe, BUPaXKeHUM He(ppOoCKIIepo-
30M. 30iblIeHHST peabcopOLii Kaslbllilo Ta 3MEHILEHHS
peabcopbuii (ocdaTiB y aucTaNIbHUX Bimmiiax KaHalb-
1iB HedpoHa mim BrmMBoM sk rinepcekperii T1TT, Tak i
MPOBEJCHOTO JIiKyBaHHSI HE MOTIJIO iCTOTHO BIJIMHYTU Ha
MiATpUMaHHs Kajbliii-ocdopHoro romeocrasy B ILHX
namieHTiB. OTpuMaHi edeKT! IMOoA0 30UTbIIIEHHS PiBHIB
KasblieMii, 3MeHIlIeHHsT piBHSI (ocdhopy B KpoBi jocsi-
rajimcs IepeBaXkKHO IIIIXOM CTUMYJISILil abcopOlii ioHiB
KaJblIil0 B KAIIIEYHUKY, a TAKOXK 3B’ s13yBaHHS (pocdaTiB 10
HEPO3YMHHUX KOMILJIEKCIB COJIe y MPOCBIiTi IIIYHKOBO-
KHWILKOBOTO TPAKTY i 3MEHIIIEHHS iX BCMOKTYBaHHS BHa-
CJTiIOK 11bOTO.

YV rpyni NoOpiBHSHHSI Majio Miclie 30iJbIIeHHSI KOH-
LIEHTpALlil KaJbllil0 MOPIiBHSIHO 3 BUXITHUMU 3HAYEHHS-
MU, OJHaK 1Ii BIAMiHHOCTI MaJii HEBIipOTiAHUI XapakTep.
He BigOyBajiocst icTOTHMX 3MiH y KOHLEHTpalii ¢pocdo-
pY, 3HaUeHHI KaJbliiii-cochopHOro n00yTKY, SIKUI XOU i

Ta6nuys 4. JuHamika nokasHukie kanoyiii-gpochopHo20 06MiHYy y X80puX 3 BMOPUHHUM 2inepnapamupeo3om

nio ennueom NiKyeaHHA
— OcHoOBHa rpyna lpyna nopiBHAHHA
[lo nikyBaHHSA Micna nikyBaHHA p o nikyBaHHA Micna nikyBaHHA p

KanbLin Kposi, MMonb/n 1,93 + 0,04* 2,22 +0,04 <0,01 1,87 £ 0,03* 1,93 + 0,08* >0,05
docdop KpoBi, MMOb/N 2,20 + 0,19* 1,48 + 0,05* <0,01 1,82+0,11* 1,92+0,12 > 0,05
AoGytok Kanbuilo 1a 4,22 +0,37* 327 +0,12* <0,05 4,30 + 0,19% 3,95+ 0,23* >0,05
docdopy, Mmonbz/n

MarHin, Mmmonb/n 1,01 + 0,05* 0,84 +£0,03 <0,05 1,06 +0,07* 1,08 + 0,05* >0,05
JlyxHa dpocdarasa, MMOSb/N 2,41 +£0,14* 1,38 £ 0,07 <0,01 2,61 +0,26* 2,43 £0,20* >0,05
Kanbuin cevi, Mmonb/24 roa 1,92 +0,13* 1,78 £ 0,14* > 0,05 1,61+0,17* 1,45+ 0,15* >0,05
docdop cedi, MmMonb/24 rop 9,31+ 0,90* 8,60 £ 0,07* > 0,05 9,83 £ 0,98* 9,38+ 0,67* > 0,05
MapaTtropMoH, nr/mn 521,05 +115,60* | 173,72 +11,25* <0,05 468,23 + 81,66* | 345,79 £ 76,89* >0,05

Mpumimku: * — eipo2idHa eiomiHHicMb nopieHAHO 3 2pynoto 300posux ocib; p — eipozidHicmb 8idmiHHOCmMeli y 2pynax 00 ma nic-
N4 NiKy8aHHA; 8iOMiHHOCMI Mi)k 2pynamu oyiHeHO 3 BUKOpUCMAHHAM Kpumepito MaHHa — YimHi, NoKasHuku y OuHamiyi — kpume-

pito BinkokcoHa.

Ta6bnuysa 5. Yacmka 3miH nokasHukKie Kaneyiii-¢pocghopHo20 06MiHY y X80pux 3 MOPUHHUM 2inepnapamupeo3om
nio ennueom nikyeauHs, abe. (%)

OcHoOBHa rpyna Ipyna nopiBHAHHSA
Moka3HuK
1 2 3 1 2 3

Kanbuiit KpoBi 26 (74,3) 2(5,7) 7 (20,0) 5(19,2)** 8(30,8)* 13 (50,0)*
docdop KpoBi 15 (42,9) 9(25,7) 11 (31,4) 3(11,5)* 18 (69,2)** 5(19,2)
MarHiwn 10 (28,6) 7 (20,0) 18 (51,4) 0 (0)** 23(88,5)** 3(11,5)**
NyxHa

docdarasa 18 (51,4) 1(2,9) 16 (45,7) 0 (0)** 5(19,2)* 21 (80,8)**
MapatropmoH 26 (74,3) 3(8,6) 6(17,1) 5(19,2)** 7 (30,8)* 14 (53,8)**

Mpumimku: 1 — noninweHHs; 2 — nozipwieHHA; 3 — 6e3 3MiH; * — p < 0,05; ** — p < 0,01 NOpiBHAHO 3 NOKA3HUKAMU X80puX, AKi
ompumyeasnu MoHomepanito kap6oHamom Kaneyito (nopieHAHHA Npoeodusu 3a donomozoto aHanizy Kpyckana — Yonnica).
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HE TIepeBHUIIYBaB BEPXHbOI PEKOMEHIOBAHOI MeXi, Mpo-
Te B MOEIHAHHI 3 iCTOTHOIO TinepdocdaTeMielo BKa3yBaB
Ha HeOesIeKy BinkiagaHHsI cosieil docdaTy Kabliiio B
M’IKMX TKaHWHaxX. KOHIIEHTpallisi MarHilo Ta aKTUBHICTb
JI® y niporieci 1iKyBaHHS iCTOTHO He 3MiHIOBaucs. PiBeHb
IITT 3anuiaBcst iCTOTHO MiABUILIEHNM.

Otxe, y OUIBIIOCTI XBOPUX, SIKi OTpUMYBaJIN CTaHAAPT-
Hy Teparito, Oysia BiICyTHsI IO3UTUBHA AMHAMiKa IMOKa3-
HUKiB KaJbliii-(hochopHOro oomiHy. YckiaaHeHb i mobdiu-
HUX e(eKTiB MPU TPUBAIOCTi BUKOPUCTAHHS KOMILJIEKCHOT
Teparii ynpoaoBxk 12 Mics1IiB y BKa3aHUX J03aX He BiaMi-
yeHo. O3Hak rinepkaibllieMii, He3BaXkalOuM Ha 3aCTOCY-
BaHHS BEJIMKUX 103 KapOOHATY KaJjbllilo, He OyJIO BUSIBIIEC-
HO B XXOJTHOMY BUTIAJIKY.

Takum YMHOM, y XBOPHUX, SIKi OTpUMYBaiu MoauikoBa-
Hy Tepallilo, Ma€ Miclie perpecyBaHHs 0iOXiMiYHMX O3HAK
BTOPMHHOTO TillepriapaTupeo3y: 30iIbIIeHHS PiBHSI CUPO-
BaTKOBOTO KaJIbIlil0, 3HMXKEHHs PiBHS docdopy, MarHilo,
aktuBHOCTI JID, 1110 BimoOpaxae 3HUXKEHHS iIHTEHCUBHOC-
Ti repeOya0BU KiCTKOBOI TKAHWHU, a TAKOX CYTTEBE 3HU-
KkeHHs [1TT no 1iaboBUX PiBHIB.

BukopucraHHsi akTUBHUX MeTa0odiTiB BiTaMmiHy D i
npenaparis KaJbliilo B 103aX BiMOBIIHO 10 CTAHY KaJIbL[ili-
docdopHOro oOMiHy 3aroodirajo BAHUKHEHHIO MOOIYHUX
edeKTiB Teparlii Ta BUSBUJIO ii 10OpY IMepeHOCUMICTb.

O6mexncenns docaidncenns. OTpruMaHi HAMU pe3yJIbTa-
T JIOBOJSITh BUCOKY €(heKTHUBHICTh KOMILIEKCHOTO JIiKYy-
BaHHs XxBopux Ha XXH i3 BTOpMHHMM TinepIiapaTupeo3oM
i3 BKITIOUEHHSIM aJTb(haKaJIbIIUI0Iy, TTPOTE JUISI OTPUMAaHHSI
OILTIBII BipOTiMHUX pe3yJIbTaTiB HeoOXimHe OOCTEeXXEeHHS Ha
OinbLIiil BUOipi mauieHTiB. KpiMm 11boro, mpu nmpoBeneHHi
TaKuX JOCIIIKeHb BaxKJIMBO BpPaxOBYBaTU iHIII (akTopu
PU3UKY, 30KpeMa MeHOTay3aJIbHUI CTaTyC XiHOK, Iorepe-
JHIO Tepallilo IIIOKOKOPTUKOIAaMM, BILUIMB Teparlii Ha Mi-
HepaJIbHY UIUIbHICTh KiCTKOBOI TKAHWHU Ta BUHUKHEHHS
HOBUX ITEPEJIOMIB.

BucHoBKM

¥ xBopux i3 XHH min BIIMBoM KOMITJIEKCHOTO JIiKY-
BaHHS 3 BUKOPUCTaHHSIM aKTHUBHOTO METa0OJIiTy BiTaMiHy
D y noenHaHHi 3 rpaHyJlaMy KBEPIETUHY Maja Miclie TIo-
3UTUBHA CTIPSIMOBAHICTh TTOKA3HUKIB, SIKi XapaKTepHU3yIOTh
KaJpLili-pochopHuii 00MiH, Y BUIVISIAI HOpMaJi3alii piB-
Hs1 Kajblio, Gocdopy, JID. IIpu 3acrocyBaHHI BKazaHOI
MonMdikoBaHOI Teparllii crmocTepiragocs 3MeHIIeHHs 6i0-
XiMiYHMX O3HAK BTOPMHHOIO TilepIiapaTupeo3y — 3MeH-
meHHs piBHs I1TI no 1iTbOBUX 3HAUEHb.

CraHnapTHa MOHoTeparisi KapOoHAaTOM Kabllilo B 3a-
rajibHONpuitHATII 1031 1000 Mr Ha 100y y GiIBLIOCTI XBO-
pux He 3abe3revyBaja MO3UTUBHOI IMHAMIKM KIIHIYHMX
03HaK peHaJIbHOI OCcTeonuCcTpodii, MOKA3HUKIB KaJlbLlili-
dochopHoro od6MiHy Ta He 3amobirasia TPOTPecyBaHHIO
rinepriapaTupeosy.

Konduikr inTepeciB. ABropu 3asiBJIsIIOTH PO BiACYT-
HiCTh KOHMJIIKTY iHTepeciB Ta BjlacHOi (hiHaHCOBOI 3alli-
KaBJICHOCTI IPU MiATOTOBII JaHOI CTATTi.

Indopmanis npo dinancysanna. HaykoBa po6oTa Bu-
KOHYBaJlacsl B paMKax HayKoBOi TeMaTUKU 3TilHO 3 Tia-
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HOM MixKadeapaabHOI HayKoBO-1ociaHoi podbotu [IBH3
«TepHOITIILCHKMI HALIIOHAIBHU MEIUYHUIN YHIBEPCUTET
imeni I.41. Top6aueBchkoro MO3 Ykpainu» «Komop0binHi
CTaHU Yy KIIiHilll BHYTPIILIHiX XBOPOO Ta MpakTUlli CiMeil-
HOTO JIiKapsi: TPEIUKTOPH PO3BUTKY, PaHHS TiarHOCTH-
Ka, mpodimakThKa Ta JiKyBaHHS» (HOMEp Iep:KaBHOI
peectpamii 0113U001244). YcranoBoro, 1o ¢iHAaHCYE
nocnimkeHHs, € IBH3 «TepHominbchbkuit HalliOHAJIbHUI
MenuyHuii yHiBepcuteT iMeHi 1.4. Topb6aueBcbkoro MO3
YKpainu».

Incdopmanisi npo BHECOK KOXKHOr0 aBTOpa B MiAroTOB-
Ky cTatti. Mapmuniox JI.Il. — KoHUeMNLisl Ta AU3aiiH 10-
CJIIKEHHSI, aHali3 OTPUMAaHUX JaHUX, KOPEKIIisl TeKCTY;
Illeputyn O.1. — ctaTucTyHa 0O6poOKa, HAITMCaHHS TEKCTY,
aHaJji3 orpuMaHux naHux; Maascoka T.JI. — Binbip maiti-
€HTIB, 30ip Ta 0OpoOKa MaTepiay, aHasli3 JaHUX JiTepaTyp-
HMX JDKepes1, HalTMCaHHST TEKCTY.
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Ternopil, Ukraine

The efficacy of combined treatment of secondary hyperthyroidism
in pre-dialysis chronic kidney disease patients

Abstract. Background. 1t is well known that chronic kidney di-
sease (CKD) patients develop mineral and bone disturbances which
lead to the development of renal osteodystrophy and its complica-
tions. Secondary hyperthyroidism is the main reason for the deve-
lopment of mineral and bone disoders in these patients. The pur-
pose of the study was to evaluate the efficacy of combined thera-
py with Alfacalcidol and Quercetin in the treatment of secondary
hyperthyroidism in pre-dialysis CKD patients. Materials and me-
thods. 61 patients with CKD 3 and 4 stages aged 20—78 years were
included in the study. Patients were divided into 2 groups: 35 pa-
tients received combined treatment with Alfacalcidol and Querce-
tin granules, and 26 patients received standard treatment with cal-
cium carbonate. Indices of calcium, phosphorus, magnesium, and
alkaline phosphatase were analyzed by photocolometry method

and parathyroid hormone (PTH) by immune assay method. Sta-
tistical analysis was performed in the Statistica 5.0 program (Stat-
Soft Inc., USA). Results. 1t was shown that intake of Alfacalcidol
(0,25—0,5 mcg daily) and Quercetin granules 1.0 g three times per
day provided normalization of calcium-phosphorous homeosta-
sis, correction of hyperthyroidism but also has pronounced anal-
gesic effect as compared with patients receiving monotherapy with
calcium carbonate. Conclusions. Combined treatment with Alfa-
calcidol and Quercetin granules in predialysis CKD patients with
secondary hyperthyroidism leads to calcium and phosphorus me-
tabolism normalization, correction of secondary hyperthyroidism,
and has an analgesic effect.

Keywords: chronic kidney disease; mineral and bone disorders;
secondary hyperthyroidism
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The positive effect of JAK inhibitor tofacitinib
in the treatment of primary Sjogren’s syndrome:
a clinical case

Abstract. Primary Sjégren’s syndrome (pSS, Sjégren’s disease) is a systemic autoimmune disease which develops
in previously healthy individuals and characterized by damage to exocrine glands, mainly lacrimal and salivary
glands, with gradual formation of their secretory insufficiency and various systemic manifestations. According to
EULARrecommendation (2019) therapeutic management of pSS bases on symptomatic treatment of sicca syndrome
and broad-spectrum immunosuppression for systemic manifestations. The perspective group for the treatment
of autoimmune disease is Janus kinase inhibitors, which can block the signals from biologically active molecules
(interferons, erythropoietins and cytokines) and providing a response to these target cell signals. Therefore, the
use of JAK inhibitors in patients with pSS requires clinical confirmation of effectiveness. The article described the
clinical case of the positive effect of tofacitinib with methotrexate combination in the treatment of patient with
pSS. A 55-year-old female with sicca syndrome (confirmed by Schirmer’s test), arthralgia, low-grade fever, weight
loss and a positive test for the detection of specific antibodies (SS-A/Ro > 240 units/ml, SS-B/La 94 units/ml) was
diagnosed with pSS. The total score of EULAR Sjogren’s syndrome disease activity index (ESSDAI) was 9 (activity
grade ll). The treatment included symptomatic methods of sicca syndrome correcting (replacement therapy with
artificial tear preparations and chewing gums with xylitol) in combination with immunosuppressive therapy. The
addition of tofacitinib 5 mg twice daily to methotrexate (10 mg weekly) has been shown to significantly reduce
disease activity after 6 months of treatment (ESSDAI = 0).

Keywords: primary Sjogren’s syndrome; Janus kinase inhibitor; tofacitinib; clinical case

Introduction

Sjogren’s syndrome is a systemic autoimmune disease
which characterized by damage to exocrine glands, mainly
lacrimal and salivary glands, with gradual formation of their
secretory insufficiency and various systemic manifestations.
Primary Sjogren’s syndrome (pSS) develops in previously
healthy individuals, unlike secondary Sjogren’s syndrome,
which can accompany a some of autoimmune diseases (sys-
temic lupus erythematosus, rheumatoid arthritis, systemic
sclerosis) [1].

The spectrum of the disease manifestations extends from
specific autoimmune disorders to a systemic process and is
also associated with an increased risk of B-cell lymphoma,
because B-cell activation is a consistent immunoregulatory
abnormality [2]. Activation of B-cells leads to production of
various autoantibodies. Anti-Ro and anti-La antibodies can
be detected previous to the clinical onset of pSS [3], anti-
nuclear antibodies are the most frequently detected autoan-
tibodies, anti-Ro/SS-A are the most specific, and cryoglo-

bulins and hypocomplementaemia are the main prognostic
markers [4].

The main histomorphological feature includes lympho-
cytic and plasma cells infiltration of salivary, lacrimal and
other exocrine glands — bronchial, intestinal, vaginal [5].
This process leads to sicca syndrome, which is the combi-
nation of dryness of the eyes (xerophthalmia), oral cavity
(xerostomia), pharynx, larynx and/or vagina [6]. Xerosto-
mia leads to secondary problems like oral candidiasis, den-
tal carries and periodontal disease [7, 8]. Photosensitivity,
chronic irritation and destruction of the corneal epithelium
and ocular infections may be consequence of xerophthal-
mia. The most frequent systemic manifestations include
lymphadenopathy, splenomegaly, myalgia, myositis, ar-
thralgia, arthritis, skin vasculitis [9].

According to EULAR recommendation (2019) thera-
peutic management of pSS bases on symptomatic treatment
of sicca syndrome and broad-spectrum immunosuppression
for systemic manifestations [10, 11]. Unfortunately, there
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are not enough clinical trials, which demonstrated the be-
nefit of efficacy and safety of any immunosuppressive agent.
Therefore, it is necessary to search for the new pathogenic
targets and more personalized therapeutic approach based
on genetic, clinical, and immunological characteristics.

The perspective group for the treatment of autoimmune
disease is Janus kinase (JAK) inhibitors. The function of
JAK is to transmit signals from biologically active molecules
(interferons, erythropoietins and cytokines) and providing a
response to these target cell signals. JAK inhibitors adminis-
tration leads to suppression of JAK-1, JAK-3 (to a lesser ex-
tend JAK-2 and tyrosin-kinase-2) which is accompanied by
anti-inflammation effect [12, 13]. Currently, JAK inhibitors
are included in international guidelines for the treatment of
rheumatoid arthritis [14, 15], psoriatic arthritis (tofacitinib,
upadacitinib) [16] and ulcerative colitis (tofacitinib) [17].
The clinical cases of pSS in which tofacitinib have used as
immunosuppressive agent are episodic, so each case must
be considered with clinical interest and collect for further
modification of treatment guidelines.

Case report

A 55-years-old female with complains of dryness of the
eyes, oral cavity, pain and morning stiffness in the small
joints of the hands and left hip joint, low-grade fever, weight
loss. The symptoms of sicca syndrome bothered the patient
for a year. Low-grade fever, pain and morning stiffness for 1
hour in the joints appeared a month before visiting to rheu-
matologist. The patient also noted a weight loss of 5 kg du-
ring the last 3 months, not caused by diet and discomfort
in the parotid areas. Physical examination revealed bilateral
enlargement of tonsillar lymph nodes up to 1 cm. Signs of
synovitis of the affected joints were not diagnosed, therefore
complaints from the joints were considered as arthralgia.
Laboratory findings: rheumatoid factor 25.5 IU/ml, C-re-
active protein < 0.3 mg/l, antinuclear antibodies 1 : 1000,
SS-A/Ro > 240 units/ml, SS-B/La 94 units/ml, antibodies
to cyclic citrullinated peptides < 20.0 IU/ml and negative
result for detection of hepatitis C and HIV. The patient un-
derwent an MRI of the hands to rule out rheumatoid ar-
thritis (as cause of morning pain, stiffness in the small joints
and increase of rheumatoid factor) and osteoarthritis (as a
cause of arthralgia). The indicated diagnoses were not con-
firmed. Among the available methods for diagnosing sicca
syndrome, Schirmer’s test was performed (OS = 1 mm,
OD =1 mm).

Based on the recommendations of the American Col-
lege of Rheumatology (2016) was diagnosed pSS [18]. The
patient had manifestations of sicca syndrome lasting more
than 3 months, confirmed by the Schirmer’s test (1 point),
specific SS-A/Ro antibodies (3 points) and the absence of
signs of another autoimmune disease or evidence of HIV/
hepatitis C infection. The EULAR Sjogren’s syndrome di-
sease activity index (ESSDAI) was performed for assessing
the disease activity with the definition of 12 domains [19].
The score of constitutional domain was 3 (included low-
grade fever and weight loss up to 10 %), lymphadenopa-
thy and lymphoma domain — 4 (bilateral enlargement of
tonsillar lymph nodes up to 1 cm), glandular domain — 0
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(enlargement of salivary glands was not detected during
physical examination), articular domain — 2 (arthralgia),
cutaneous — 0, pulmonary — 0, renal — 0, muscular — 0,
hematological — 0, biological — 0, peripheral and central
nervous system domain — 0. The total score was 9, which
indicated the II degree of activity. The final diagnosis was
primary Sjogren’s syndrome, chronic course, II degree of
activity (ESSDAI =9).

The therapy was based on EULAR recommendation of
pSS treatment [11]. The patient was prescribed replace-
ment therapy with artificial tear preparations, and non-
pharmacological methods (chewing gums without sugar
with xylitol) for the correction of xerostomia. Methotrexate
was prescribed in a dose of 10 mg weekly orally as an im-
munosuppressive agent, based on articular manifestations.
To reduce the activity of the disease, the patient took 6 mg
of methylprednisolone for 2 months with gradual withdra-
wal. NSAIDs recommended as rescue medication. After 6
months of treatment was observed a slight decrease of sicca
syndrome manifestations, normalization of body weight,
but complaints of moderate pain in the joints and low-grade
fever persisted. According to the patient, the symptoms of
the disease returned after some time after withdrawal of
methylprednisolone. The Schirmer’s test showed minimal
positive effect (OS = 2 mm, OD = 2 mm). The score of
constitutional domain of ESSDAI was 3 (low-grade fever),
lymphadenopathy and lymphoma domain — 4 (enlarge-
ment of the right tonsillar lymph node up to 1 cm), glandu-
lar domain — 0, articular domain — 2 (arthralgia), cutane-
ous domain — 0, pulmonary — 0, renal — 0, muscular — 0,
hematological — 0, biological — 0, peripheral and central
nervous system domain — 0. The total score was 9, which
indicated to the activity grade 11.

Based on the results of the assessment of disease activity,
we decided to correct the treatment. Due to the progress in
the study of the effectiveness of JAK inhibitors in rheuma-
tological pathology in recent years, the patient was offered
off-label treatment with tofacitinib 5 mg twice daily in com-
bination with methotrexate 10 mg weekly. Before starting
therapy, potential risks from the use of this group of drugs,
which have not yet been included in the official recommen-
dations of leading expert groups, were discussed with the
patient. After that, the patient signed the consent for off-
label therapy. The patient also received methylprednisolone
6 mg per day orally for 1 month with gradual discontinua-
tion. Recommendations for symptomatic treatment of sicca
syndrome have not changed.

After 6 months of treatment, the patient’s complaints
about joint syndrome practically stopped (was not disturbed
for more than 4 weeks) and the manifestations of sicca syn-
drome became much less. According to the patient, after
withdrawal of methylprednisolone, her condition did not
worsen. The score of constitutional domain of ESSDAI was
0, lymphadenopathy and lymphoma domain — 0, glandular
domain — 0, articular domain — 0, cutaneous domain —
0, pulmonary — 0, renal — 0, muscular — 0, hematologi-
cal — 0, biological — 0, peripheral and central nervous sys-
tem domain — 0. The total score was 0 — absence of disease
activity. The following changes were established: SS-A/Ro
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160 U/ml, SS-B/La 28 U/ml, which indicated a decrease
of immunological activity. The Schirmer’s test (OS = 6 mm,
OD = 4 mm) also showed the clinical improvement. There
were no side effects from combined therapy with methotre-
xate and tofacitinib.

Discussion

The absence of standardized guideline for the treat-
ment of pSS needs searching for the new clinical ways of
influence. The aim of the pSS therapy is to reduce clini-
cal symptoms, decrease clinical and immunological acti-
vity and prevent lymphoid proliferation with the develop-
ment of lymphoproliferative diseases [10, 20]. According
to EULAR recommendations (2019), correction of sicca
syndrome may include non-pharmacological (grade I) and
pharmacological methods (grade II), depending on the se-
verity of manifestations and complications. In most cases,
the choice of an immunosuppressive agent depends on the
leading clinical syndrome and the degree of disease activity.
Thus, short-term use of glucocorticoids (GC) is an effective
means of reducing the degree of glandular proliferation, in
case of systemic manifestations of the disease or in the form
of sparring therapy in combination with cytostatics. But the
long-term use of GCs is associated with the development of
side effects and insufficient evidence base for the prevention
of disease progression [11, 21]. The lack of head-to-head
studies comparing the efficacy and safety profile of immu-
nosuppressive agents (leflunomide, methotrexate, azathio-
prine, mycophenolate, cyclophosphamide) does not permit
a recommendation on the use of one agent over another, ex-
cept when patient characteristics or comorbidities are con-
sidered with respect to the safety profile. The use of B-cell
targeted therapy in patients with pSS is advisable in cases
of refractory, severe course of the disease [11]. In the pre-
sented clinical case, manifestations of sicca syndrome were
combined with articular symptoms, constitutional disor-
ders, and the absence of severe organ damage. Methotrexate
is recommended in case with articular involvement [21], so
the choice was stopped on this cytostatic drug. To quickly
reduce the activity of the process, methylprednisolone was
prescribed for 2 months with gradual withdrawal. After 6
months of the therapy, the patient showed the absence of
disease activity dynamics (ESSDAI =9).

The results of research in recent years have demonstrated
the significant effectiveness of JAK inhibitors in patients
with rheumatological diseases. The discovery of the patho-
genetic links of pSS with the involvement of autophagy
mechanisms and the participation of cytokines, such as the
family of interferons (IFN) [22, 23], tumor necrosis fac-
tor (TNF), interleukin (IL) 10 [24], IL-6 [25], IL-10 [26],
1L-17 [27], IL-23 [28] became the impetus for research the
effectiveness of JAK inhibitors in patients with pSS.

One of mechanism which induces inflammation is de-
ficiency of autophagy and is associated with accumulation
of JAK-STAT components [29]. Altered homeostasis of
salivary gland epithelial cells in pSS could be the initiating
factor that leads to inflammation, secretory dysfunction and
autoimmunity. Barrera M.J. et al. have demonstrated that
labial salivary gland epithelial cells of pSS patients have an
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inverse correlation in the expression of autophagy proteins
and components of the JAK-STAT pathway, evidenced by
decreased ATGS5 expression and high IL-6 and IFN-y ex-
pression levels and with JAK-STAT pathway activation
(pSTAT1 and pSTAT3) [30]. They have showed the im-
provement of mitochondrial morphology under tofacitinib
treatment in submandibular glands of a murine model of
pSS and suggest a potential use of this agent in mitochon-
drial alterations associated with inflammation [31, 32]. Au-
thor made a conclusion that tofacitinib acting as an anti-
inflammatory agent may reduce the inflammation caused by
altered autophagy in pSS patients.

Another randomized clinical trial demonstrated the ef-
fectiveness of the topical form of tofacitinib in the correction
of ophthalmic manifestations of pSS, which was associated
with a decrease in the expression of HLA-DR in conjunc-
tival cells and infiltration by CD11+ cells and a decrease in
the content of TNEF, 1L-23, and I1L-17 in the cornea [33].

In 2021, the National Institute of Dental and Craniofacial
Research (USA) started a randomized, placebo-controlled
phase Ib-IIa clinical trial to study the safety of tofacitinib
in patients with pSS, which will end in 2023, and the results
will be published in 2024. So, the interest in studying the
effectiveness and safety of tofacitinib in patients with pSS is
constantly increasing, therefore the clinical evidence base
is growing.

Thus, the effect of tofacitinib in patients with pSS is rea-
lized through several pathogenetic pathways and provides
a positive clinical response. In the described clinical case,
addition of tofacitinib to methotrexate provided a reliable
reduction of clinical and immunological activity of disease.
At the time of the creation of EULAR recommendation
(2019), the evidence base regarding the effectiveness and
safety of JAK inhibitors in patients with pSS was insufficient,
therefore the JAK inhibitors group was not recommended
by the EULAR experts. But medicine does not stand still,
and in the last few years there have been studies (including
randomized ones) that have demonstrated the effectiveness
of JAK inhibitors in patients with pSS. We believe that in the
next recommendations of the EULAR/ACR expert group,
JAK inhibitors will be indicated as one of the recommended
for the treatment of pSS.

Conclusions

Treatment of primary Sjogren’s syndrome should be
comprehensive, include non-pharmacological and phar-
macological methods of sicca syndrome correction and be
combined with immunosuppressive therapy. A combination
of methotrexate 10 mg weekly with tofacitinib 5 mg twice
daily may be recommended as cytostatic therapy for redu-
cing the disease activity.

References

1. Manfre V., Cafaro G., Riccucci I. et al. One year in
review 2020: comorbidities, diagnosis and treatment of pri-
mary Sjogren’s syndrome. Clin. Exp. Rheumatol. 2020 Jul-
Aug. 38, Suppl. 126(4). 10-22.

2. Jonsson R., Brokstad K.A., Jonsson M.V., Dela-
leu N., Skarstein K. Current concepts on Sjogren’s syn-

www.mif-ua.com, http://pjs.zaslavsky.com.ua




MpakTnyHa meguumHa / Practical Medicine

drome — classification criteria and biomarkers. Eur. J. Oral
Sci. 2018. 126(1). 37-48. doi: 10.1111/e0s.12536.

3. Jonsson R., Theander E., Sjostrom B., Brokstad K.,
Henriksson G. Autoantibodies present before symptom
onset in primary Sjogren syndrome. JAMA. 2013. 310(17).
1854e5. doi: 10.1001/jama.2013.278448.

4. Fayyaz A., Kurien B.T., Scofield R.H. Autoantibodies
in Sjogren’s syndrome. Rheum. Dis. Clin. North Am. 2016.
42(3). 419-34. doi: 10.1001/jama.2013.278448.10.1016/j.
rdc.2016.03.002.

5. Dinescu $.C., ForTofoiu M.C., Bumbea A.M., Ci-
urea P.L., Busuioc C.J., Musetescu A.E. Histopathological
and immunohistochemical profile in primary Sjégren’s syn-
drome. Rom. J. Morphol. Embryol. 2017. 58(2). 409-417.

6. Vitali C., Bombardieri S., Jonsson R., Moutsopou-
los H.M., Alexander E.L., Carsons S.E., Daniels T.E.,
Fox P.C., Fox R.I., Kassan S.S., Pillemer S.R., Talal N.,
Weisman M.H.; European Study Group on Classification
Criteria for Sjogren’s Syndrome. Classification criteria for
Sjogren’s syndrome: a revised version of the European crite-
ria proposed by the American-European Consensus Group.
Ann. Rheum. Dis. 2002 Jun. 61(6). 554-8. doi: 10.1136/
ard.61.6.554.

7. Daniels T.E., Silverman S. Jr, Michalski J.P., Greens-
pan J.S., Sylvester R.A., Talal N. The oral component of
Sjogren’s syndrome. Oral Surg. Oral Med. Oral Pathol. 1975.
39. 875-85. doi: 10.1001/jama.2013.278448.10.1016/0030-
4220(75)90108-5.

8. Tapper-Jones L., Aldred M., Walker D.M. Preva-
lence and intraoral distribution of Candida albicans in
Sjogren’s syndrome. J. Clin. Pathol. 1980. 33. 282-7. doi:
10.1001/jama.2013.278448.10.1136/jcp.33.3.282.

9. Both T., Virgil A.S.H. Dalm, Martin P. van Hagen,
Paul L.A. van Daele. Reviewing primary Sjogren’s syn-
drome: beyond the dryness — from pathophysiology to di-
agnosis and treatment. Int. J. Med. Sci. 2017. 14. 191-200.
doi: 10.1001/jama.2013.278448.10.7150/ijms.17718.

10. Ramos-Casals M., Tzioufas A.G., Stone J.H.,
Sis6 A., Bosch X. Treatment of primary Sjogren’s syndrome:
a systematic review. JAMA. 2010. 304. 452-60. doi: 10.1001/
jama.2013.278448.10.1001/jama.2010.1014.

11. Ramos-Casals M., Brito-Zeron P., Bombardieri S.
et al. EULAR recommendations for the management of
Sjogren’s syndrome with topical and systemic therapies.
Ann. Rheum. Dis. 2020. 79. 3-18. doi: 10.1136/annrheum-
dis-2019-216114.

12. Schwartz D.M., Kanno Y., Villarino A., Ward M.,
Gadina M., O’Shea J.J. JAK inhibition as a therapeu-
tic strategy for immune and inflammatory diseases. Nat.
Rev. Drug Discov. 2017. 16(12). 843-862. doi: 10. 1038/
nrd.2017.201.

13. Banerjee S., Biehl A., Gadina M., Hasni S.,
Schwartz D.M. JAK-STAT Signaling as a Target for In-
flammatory and Autoimmune Diseases: Current and Fu-
ture Prospects. Drugs. 2017. 77(5). 521-546. doi: 10.1007/
s40265-017-0701-9.

14. Smolen J.S., Landewe R.B.M., Bijlsma J.W.J. et al.
EULAR recommendations for the management of rheuma-
toid arthritis with synthetic and biological disease-modifying

antirheumatic drugs: 2019 update. Ann. Rheum. Dis. 2020.
79(6). 685-99. doi: 10.1136/annrheumdis-2019-216655.

15. Fraenkel L., Bathon J.M., England B.R. et al. Ame-
rican College of Rheumatology Guideline for the Treatment
of Rheumatoid Arthritis. Arthritis Rheumatol. 2021. 73(7).
doi: 10.1002/art.41752.

16. Gossec L., Baraliakos X., Kerschbaumer A. et al.
EULAR recommendations for the management of psoriatic
arthritis with pharmacological therapies: 2019 update. Ann.
Rheum. Dis. 2020. 79(6). 700-12. doi: 10.1136/annrheum-
dis-2020-217159.

17. Nwaogu A., Bond A., Smith P.J. Guideline review:
tofacitinib for adults with moderately to severely active ul-
cerative colitis — NICE guidance. Frontline Gastroenterol.
2020. 12(2). 133-6. doi: 10.1136/flgastro-2020-101502.

18. Shibovki C.H., Shibovki S.C., Seror R. et al. Ameri-
can College of Rheumatology/European League Against
Rheumatism Classification Criteria for Primary Sjogren’s
Syndrome. Arthritis & Rheumatology. 2017. 69(1). 35-45.
doi: 10.1002/art.39859.

19. Seror R., Bowman S.J., Brito-Zeron P. et al. EULAR
Sjogren’s syndrome disease activity index (ESSDAI): a user
guide. RMD Open. 2015. 1. ¢000022. doi: 10.1136/rmdo-
pen-2014-000022.

20. Alunno A., Leone M.C., Giacomelli R., Gerli R.,
Carubbi E Lymphoma and Lymphomagenesis in Primary
Sjogren’s Syndrome. Front. Med. (Lausanne). 2018. 5. 102.
doi: 10.3389/fmed.2018.00102.

21. Fox R.1., Fox M.C., Gottenberg J.E., Dorner T.
Treatment of Sjogren’s syndrome: current therapy and fu-
ture directions. Rheumatology. 2021. 60. 2066-2074. doi:
10.1093/rheumatology/kez142.

22. Imgenberg-KreuzJ., Sandling J.K., AlmlofJ.C. et al.
Genome-wide DNA methylation analysis in multiple tissues
in primary Sjogren’s syndrome reveals regulatory effects at
interferon-induced genes. Ann. Rheum. Dis. 2016. 75(11).
2029-2036. doi: 10.1136/annrheumdis-2015-208659.

23. Ronnblom L. The type I interferon system in the etio-
pathogenesis of autoimmune diseases. Ups.J. Med. Sci. 2011.
116(4). 227-37. doi: 10.3109/03009734.2011.624649.

24. Fox R.1., Kang H.I. Pathogenesis of Sjogren’s syn-
drome. Rheum. Dis. Clin. North Am. 1992 Aug. 18(3).
517-38.

25. Grisius M.M., Bermudez D.K., Fox P.C. Salivary
and serum interleukin 6 in primary Sjégren’s syndrome. J.
Rheumatol. 1997. 24(6). 1089-91.

26. Anaya J.M., Correa PA., Herrera M., Eskdale J.,
Gallagher G. Interleukin 10 (IL-10) influences autoim-
mune response in primary Sjogren’s syndrome and is linked
to 1L-10 gene polymorphism. J. Rheumatol. 2002 Sep.
29(9). 1874-6.

27. Katsifis G.E., Rekka S., Moutsopoulos N.M., Pil-
lemer S., Wahl S.M. Systemic and local interleukin-17 and
linked cytokines associated with Sjogren’s syndrome immu-
nopathogenesis. American Journal of Pathology. 2009. 175.
1167-77. doi: 10.2353 /ajpath.2009.090319.

28. Cuong Q. Nguyen, Min H. Hu, Yi Li, Stewart C.,
Peck A.B. Salivary gland tissue expression of interleukin-23
and interleukin-17 in Sjégren’s syndrome: findings in hu-

Binb. Cyrno6u. Xpeo6er, ISSN 2224-1507 (print), ISSN 2307-1133 (online)

Tom 13, N2 1, 2023



MpakTunyHa meguumHa / Practical Medicine

mans and mice. Arthritis Rheum. 2008. 8(3). 734-43. doi:
10.1002/art.23214.

29. Harris J., Lang T., Thomas J.PW., Sukkar M.B.,
Nabar N.R., Kehrl J.H. Autophagy and inflamma-
somes. Mol. Immunol. 2017. 86. 10-5. doi: 10.1016/j.mo-
limm.2017.02.013.

30. Barrera M.J., Aguilera S., Castro 1. Tofacitinib coun-
teracts IL-6 overexpression induced by deficient autophagy:
implications in Sjogren’s syndrome. Rheumatology (Ox-
ford). 2021. 60(4). 1951-1962. doi: 10.1093/rheumatology/
keaa670.

31. Barrera M.J., Aguilera S., Castro I. et al. Dysfunc-
tional mitochondria as critical players in the inflammation
of autoimmune diseases: potential role in Sjogren’s syn-

drome. Autoimmunity Reviews. 2021. 20(8). 102867. doi:
10.1016/j.autrev.2021.102867.

32. Barrera M.J., Castro 1., Carvajal P. Tofacitinib de-
creases inflammatory markers and mitochondrial damage
in salivary glands of a murine model of Sjogren’s syndrome.
Ann. Rheum. Dis. 2022. P0S0455. doi: 10.1136/annrheum-
dis-2022-eular.2110.

33. Stevenson W., Sadrai Z., Hua J. et al. Effects of topi-
cal Janus kinase inhibition on ocular surface inflammation
and immunity. Cornea. 2014. 33(2). 177-83. doi: 10.1097/
1C0.0000000000000019.

Received 26.12.2022
Revised 29.01.2023
Accepted 30.01.2023 W

Information about authors

D.G. Rekalov, MD, PhD, Professor, Department of Internal Disease 3, Zaporizhzhia State Medical University, Zaporizhzhia, Ukraine; e-mail: dmitryrekalov@gmail.com; https://orcid.org/0000-0002-

5793-2322.

1.0. Daniuk, PhD, Assistant at the Department of Internal Diseases 3, Zaporizhzhia State Medical University, Zaporizhzhia, Ukraine; e-mail: daniuk.inna.alex@gmail.com; https://orcid.org/0000-0002-

4596-5709.

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.

Information about funding. The authors declared no financial support.

Authors’ contribution. D.G. Rekalov — concept and design of the study, critical revising, final approval; /.0. Daniuk — acquisition of data, analysis and interpretation of data, drafting the article.

Pekanos 4.I., aHiok 1.0.

3anopizekuli 0epxasHuii MeduyHuli yHisepcumem, M. 3anopix<xa, YkpaiHa

MosunTuBHun epexr JAK-ivri6itopy TopauntTuHiby
B NliKyBaHHi nepBuHHOro cuHgpomy LlerpeHa: BUNnagokK i3 KniHiyHOI npakTukmn

Pesiome. TIlepsunnuii cunapom Ilerpena (nClL, xBopo6a
IllerpeHa) — cucTeMHe aBTOIMYHHE 3aXBOPIOBAHHs, 1110 PO3-
BUBAETHCSI B TMOMEPEAHBO 3I0POBUX OCI0O Ta XapaKTepU3YETHCS
YpaXXeHHSAM €K30KPUHHUX 3aJ7103, MEePeBaXKHO CIIi3HUX i CIUH-
HHUX, i3 TTOCTYNOBUM (DOPMYBAHHSIM iX CEKPETOPHOI HEZOCTaT-
HOCTI i1 pi3HUMU CUCTEMHUMU MPOSIBAMU. 3TiTHO 3 peKOMEH/1a-
uissmu EULAR (2019), ocHoBHUMM MeTonaMmu JiikyBaHHs mCLI
€ CUMIITOMaTUYHa Teparlisi MPosIBiB CyXOro CMHIPOMY Ta 3aCTO-
CYBaHHSI Pi3HUX iIMYHOCYIPECUBHUX areHTiB 3aJeKHO Bill KOH-
KPETHOro KJIiHiYHOTO BUManky. [lepcreKTMBHOIO TIpU JTiKyBaH-
Hi aBTOIMYHHMX 3aXBOPIOBaHb € IpyIla iHTiOITOPIB SHYyC-KiHa-
31 (JAK-iHribiTopiB), MexaHi3M Jii SIKMX MOJiIira€ B OJIOKYBaH-
Hi (pepMeHTY sIHyc-KiHa3M, 11O BiAMOBifadbHA 32 peakuilo K-
TUH-MillleHeil Ha 30BHIIIHI CUTHAJIU BiJl 0iOJOTiYHO aKTUBHUX
MoJieky1 (iHTephepoHU, epUTPOIOETUHU Ta LIMTOKIHM) i 3a-
Oe3mneuye mporusananbHuii edekr. Tomy mociimkeHHs edek-
TuBHOCTI JAK-iHTi6iTOpiB Y XBopux Ha nCIl € akTyanrbHUM Ta
noTpedye KJiHIYHOro MiATBEpIKEHHs. Y CTaTTi MpeacTaBlie-

HO KJIIHIYHMI BUIIaI0K MO3UTUBHOTO BIUIUBY TOGMALMTUHIOY B
KoMOiHalii 3 MEeToTpeKcaToM Yy JIiKyBaHHI mauieHTKH i3 mCILLL.
Y xBopoi 55 pokiB i3 MposiBAMM CYXOTro CUHApPOMY (MiATBep-
mxeHoro Tpobor [llupmepa), aprpanriero, cydodedpuaiTeToM,
CXyOHEHHSM Ta TIO3UTUBHUM TECTOM Ha crneluudiuyHi aHTUTiIA
(SS-A/Ro > 240 Old/mna, SS-B/La 94 O /min) Oyno nmiarHoc-
toBaHo NCIL. 3rinno 3 iHmekcom ESSDAI (EULAR Sjogren’s
syndrome disease activity index), akTUBHICTb XBOPOOU 10 TTOYAT-
Ky Tepamnii oyna Il crynenst (ESSDAI = 9). JlikyBaHHs1 XBOpoi
BKJIIOYAJIO CUMIITOMATUYHI METOAM KOPEKIlii CyXOoro CHHAPO-
My (3aMicHa Teparlis TpernapaTaMy IITYYHOI CJIbO3U i XKyBaJlb-
Hi TyMKU 6e3 LIYKpY 3 KCHUJIITOM) Ta MPUIOM iMyHOCYIIPECHUB-
HUX areHTiB. [IponeMOHCTpOBaHO, 10 MOTaBaHHS TOMAIIUTHHI-
Oy 5 Mr nBivi Ha 70Oy 1m0 Teparii MeToTpekcaToM (10 MT IOoTHK-
Hs1) 3a0e3medyBajio BiporiHe 3MEHIIIEHHSI aKTUBHOCTI XBOpOOU
yepes 6 MicsiB JikyBanHs (ESSDAI = 0).

KmouoBi cioBa: nepsunnuit cunapom IllerpeHa; iHriGitopu
SIHyC-KiHa3u; TO(alUTUHIO; KITIHIYHUI BUITaT0K
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NepeBarm HeaeHaTypOBaHMNX KoJlareHis
y niKkyBaHHIi YWKO4KeHb Ta 3aXBOpPIOBaHb
cyrnoGiB. [loCArHeHHA Ta NnepcneKTuBn

Ocreoaptpo3s (OA) — cepiio3Ha MeAMKO-COLliajIbHa TTPO-
O1emMa, 00yMOBJIEHa 3HAYHOIO TTOIIMPEHICTIO 1Ti€i MaToNOril
cepell HaceJIeHHs, iCTOTHUMW €KOHOMIYHUMHU 30MTKaMM
BHACJIiIOK 3HWXKEHHS i BTpaTH Mpane3aaTHOCTi XBOPUX, 3HA-
YHUMU BUTpaTaMU Ha JIiKyBaHHsI i peaOiniraitito. TeHmeHI1is
JI0 CTapiHHS HaceJIeHHsI B YChOMY CBITi IPU3BOIUTB JIO TOTO,
10 KiJTbKiCTh XBOPUX 3 OCTE0APTPO30M HEYXMIILHO 3POCTAE.
3a JaHMMU eMiIeMiOJOTiYHUX JOCITiIKeHb BCTAHOBJICHO,
IO Bim octeoapTposy crpaxknae 10—12 % mopocioro Ha-
CeJIeHHsI, Y MOJIOBUHU OcCi0, cTapiux Bin 50 pokiB, MalOTh
Miclie MOoro KJIiHiYHi i/a60 peHTreHOJIOriUYHI CUMOTOMU. Y
Billi moHas 70 pokiB peHTreHosoriuHi 03HaKu OA 3HaXOASTh
y 90 % xiHoK i 80 % 4JosnoBikiB. OA XapaKTepr3yeThCSI BUCO-
KOIO YaCTOTOIO 3HWXKEHHSI ITpale3naTHOCTI, iHBaTiAu3alli€ro
y 8—21 % BuUManKiB i 3HAYHUM 3HMKEHHSIM SIKOCTi KUTTSI,
1110 00YMOBJIEHO OOJTLOBUM CUHIPOMOM, OOMEKEHHSIM CBO-
0o mepecyBaHHs i BTpaTolo (hyHKIIOHATbHOT aKTUBHOCTI,
a4acoM i 3/IaTHOCTI 10 CaMOOOCTYyrOByBaHHSI.

VYce 11e 00yMOBITIOE HEOOXiOHICTh 3miiiCHEHHS IIpodi-
JIAKTUKKA 1 HagaHHs CBO€YACHOI, e(peKTUBHOI i Oe3med-
HOI MEAWYHOI JOIOMOTH MAalliEHTaM i3 LIMM 3aXBOPIOBAH-
HaMm. 3 monoBinaio «KojareH y JiKyBaHHI YIIKOIKEHb Ta
3aXBOPIOBaHb CYIJIOOiB. [lOCSTHEHHSI Ta MEPCIEeKTUBU»
BUCTYIIMB JOKTOpP MEIMUYHUX HaykK, Tnpodecop Kadeapu
TpaBMartoJjiorii Ta opromnenii HalioHaabHOro Mean4yHOTo
yHiBepcutety iMmeHi O.0O. Boromodblis, Jikap oprormen-
TpaBmatoJjior Tapac MukosnaitoBud OMesIbY4eHKO.

Ha croromHi mociimKeHHST aJbTepHATUBHUX ITiIXOMIIB
JIO JIIKyBaHHSI MALli€EHTIB 3 OCTE0AapTPO30OM € aKTyaJbHOIO
npobsiemoro. Lle mosicHIOEThCST TUM, 1110 HEMae hapMaKo-
JIOTIYHMX TIPEIapariB, SIKi MaloTh JOBeaeHY e(heKTUBHICTh
MpU JiKyBaHHI LIOTO 3aXBOPIOBAHHS i MOXYTh 3MiHIOBAaTU
oro nepeoir, BiTHOBIIIOIOUN CTPYKTYPY CYTJI000BOTIO Tialli-
HOBOTO XpsIIIa.

IlatoreHe3s ocTteoapTpo3y € CKJIagHUM, OaraTojaH-
KOBUM, TIEPBUHHO-JAET€HEPAaTUBHUM, TMpPU 1IbOMY CIO-
CTepiraeTbesl Mporpecyloue pyinHyBaHHS MiXKIITUHHOTO
MAaTpUKCY TiaJliHOBOTO CyrJ1000BOTO Xpslia, a caMe MoJie-
KyJ1 TIpOTeOTrJlikaHiB i KoJareHoBUX BOJIOKOH. [Ipu 11po-
My KJTUHHI eJleMeHTH Cyrjo00BOro Xpsila uyepe3 CBOI

CTPYKTYPHI i (pyHKIIiOHAIbHI OCOOJMBOCTI MalOTh HU3bKY
MeTaboJIiYHY aKTUBHICTh i HE 3MaTHi ITOBHOIO MipolO Bif-
HOBJIIOBATH €JIGMEHTU MIiXKKJITUHHOTO MaTpukcy. Tomy
OCTE0apTPO3 XapaKTEPU3YETHCS MOCTYNOBUM MPOrPECYIO-
yuM Tiepedirom, i 6e3 sIKiCHOTro, MaTOTeHETUYHO OOTPYH-
TOBAHOTO JIIKYBaHHSI BiH 3aKiHUYETHCSI pyWHYBAaHHSIM YCiX
€JIEMEHTIB CYIJIO0iB, BTpaTOI0 (DYHKIIil, 11O CYIIPOBOIXKY-
€TBbCSI 3HAYHUM OOJbOBMM CHHIPOMOM i ITOTipIIEHHSIM
SIKOCTI XUTTS.

VY Hopmi 50—70 % cyxoro 3ajulIlIKy CyrioDOBOrO Xpsi-
111a CTaHOBUTH KosareH 11 tumy. BiH migTpuMye TpuBUMip-
HY MillHICTb XpsIlia, YTPUMY€E arpeKaHu i MPOTUIiE cuaaM
PO3TSITHEHHSI, IO [il0Th Ha XpsIll. 3HUXEHHSI CUHTE3Y
konareny Il tumy i riaiko3aMiHOIJIiKaHiB, BKJIIOYHO 3 Ti-
TypPOHOBOIO KUCJOTOIO, — 1I€ CTapTOBa MaTOTeHETUYHA
MIPUYMHA PO3BUTKY OCTeoapTpo3y. Po3mipu MoeKky: mmpo-
TEOTrJIiKaHiB 3MEHIIIYIOThCSI, BOHU TIOTJIMHAIOTh BOMY, aje
He MOXYTh MillHO ii yTpuMyBaTtu. HammuikoBa Boaa Imo-
[JIMHAETHCS KOJIATeHOM, BiH HaOyXa€ i pO3BOJIOKHIOETHCS,
1110 TIPU3BOAMUTH IO BTPATHU €JIACTUIHOCTI XpsIIla i 3HXKEeH-
HSI IOTO PEe3UCTEHTHOCTI A0 HaBaHTaXXeHb. ToMy mpu oc-
T€0apTPO3i TaK BaxKJIMBO 30UJBIIMTU CUHTE3 KojareHy Il
TUMY B Xpsiujax. TakoxX BaXJIMBO BiIHOBUTU CUHTE3 KOJIa-
reHy | tuny y 3B’s13Kax cyrio0iB, CyXOXWLIAX, (piOpo3HUX
KIJIBLISIX MIKXpEOLIeBUX TUCKiB, OCKUJIBKY JaHUIA BUJT KOJIa-
TeHY € iX OCHOBOIO i 3a6€3I1e4yye MIilHICTb Ta €JJACTUYHICTb.
[ToTpibHO 3HATH, IIO IPU OCTEOAPTPO3i OMHOYACHO MOPY-
IIYyEThCS CUHTE3 SIK KojareHy Il Tury — B xpsiax, Tax i
KosiareHy | Ty — B 3B’s13Kax, i 11€ He TiJIbKU 3MEHIIEHHS
TIPOIYKIIii KOJIareHy, 11e Ol HeOe3MeIHO — CUHTE3 He-
BiIMOBITHWX JaHill TKAHMHI TUIIIB KOJIareHy, HaIIPUKJamd, y
3B’s13KaxX MOYMHAE 301LIbIIYBaTUCh CUHTE3 KojlareHy He I, a
I Tumy, i Taka 3B’s3Ka IMOCTYIIOBO BTpavya€ €1aCTUUHICTD, a
Cyr100 — rHy4YkicTb. OCh YOMY BiTHOBJIIOBAaTH CUHTE3 KO-
JIareHiB HeO0OXiMTHO KOMILJIEKCHO, Y XpsilliaX — IOJIIIIIyBa-
TH cuHTe3 KojiareHy 11 tumy, a y 3B’s13kax — I tumy.

st nosinieHHs1 GYHKIIOHAIBHOTO CTaHy CYIJI00iB y
CBITI IIMPOKO 3aCTOCOBYIOThCSI Pi3HOMAHITHI PEYOBMHU
KoOJIaTeHy, B OCHOBHOMY $IK OiOJIOTiYHO aKTWBHIi Mi€TUYHI
no6aBku abo HyTpieHTU. [1pu 11bOMY MOTPIOHO YiTKO po-
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3yMiTH, Y YOMY BiIMiHHICTb iX Ail, 5IKi mepeBaru 3acTocy-
BaHHS Ma€ KOXHUIU TUI KoyareHy. Lo moTpidHo 3HaTH:
iCHYIOTb 1IBi pi3Hi (popMu KojareHy — rinposii3oBaHUi i
HeneHaTypoBaHuii. [inponizoBaHuii KojareH — 1ie KO-
JIareH, TepMiYHO a00 XiMIiYHO PO3IMICTUICHWI IO MEHIIIMX
3a PO3MipOM MOJIEKYIIPHUX JIAHIIIOXKKIB i aMiHOKMCIIOT,
MEePEeBaKHO IIPOJIiHY I OKCUIIPOJIiHY, 1Ie IKepeso aMiHO-
KMCJIOT IUIS MOOYIOBU Pi3HUX TUIIIB KOJIATe€HY, Y HHOTO Bill-
CyTHsI 0i0JIOTiYHO aKTMBHA JIisl, OCKIJIbKM 3pyIHOBaHI TpH-
BUMipHa KoJIareHOBa CIipajib Ta aKTUBHI €MiTOIH.

Henenatypoani konarenu (HK) Ii II tuny — 1e 6io-
JIOTIYHO aKTHMBHi KOJIaTeéH!, BOHU MiKpPOCErMEHTOBaHi 10
gacTMHOK po3Mipamu 200—300 HM 3i 30epeskeHHSIM CBOET
MOTPiiHOI cripasli Ta aKTUBHUX ETIITOMIB. 3aBIsIKu 30epe-
JKEHHIO TIOTPIiifHOI cITipaji — CKJIaJaHO1, JKOPCTKOI CTPYKTY-
pH, sIKa He pYWHYETHCSI T/l BIULTMBOM TpaBHUX (DEpPMEHTIB,
HelleHaTypOBaHi KOJIATeHW MalTh XOHAPOIPOTEKTOPHY
Ii10, B3aEMOMIIOUN 3 pelieNITOpaMM Ha ITOBEPXHi iMyHHMX
KJIITUH TI€EPOBUX OJISIIOK KUIIEYHUKA 1 3aITyCKaroun Me-
XaHi3M OpajibHOI TOJIEPAHTHOCTI.

deHoMeH opaibHOT TOJIEPAHTHOCTI TOJISITAE€ B 3HUXKEH -
Hi piBHiB HaJAMipHOI iMyHHOI aTaku Ha BJacCHi KoJareHu
OpraHi3My i NoJiMIeHHsI CUHTe3Y KojareHy. [1pu BXXuBaH-
Hi HeleHaTYpOBaHUX KOJAreHiB BilOYBA€TbCS 3HUXKEHHS
piBHiB iHTepieiikiniB 3amanenns: 1L-1, IL-6, makpoda-
raJpbHOTO OiKa 3amaieHds MIP-1(, 3MeHIIeHHST IMOIITKOo-
JKEHHS i po3Majy KoJjlareHy siK y Xpsiiax, Tak i y 3B’si3Kax
cymio0iB. Takox BinOyBaeTbcsl 30iMbIIEHHST PiBHIB MpO-

TU3anajbHoro iHrepiaeiikiny IL-10 i TpaHcdopmyrodoro
(akropa pocty (TGF-f), HeOOXimHMX TSI aKTUBALIil CHH-
Te3y KoJjareHy: 30iIbIIyEThCsI cUHTe3 Konareny Il tumy B
xpsimax, | tuny — y M IKMX TKaHUHaX CYIJ100iB, €JJaCTUHY,
CHHOBIaJIbHOI piTVHU, XOHAPOITUHY i1 TITIOKO3aMiHYy.

BigminnaocTi Mix I i Il Tumamu HemeHaTYpOBaHUX KO-
JIareHiB:

— HK I Tuny 3a6e3neuye HaitOiIbII IIBUAKWAI XOHIPO-
MPOTEKTOPHUM edeKT Ha BiAMiHY Bil ITIOKO3aMiHy, XOH-
JPOITHMHY, HENEHATYPOBAHOTO KOJareHy 2-ro TUIY, SIKMi
MPOSIBISIEThCS BXKe uepe3 7—10 nHiB. Bin 3MeHIye posmnaz
KojareHy Il Tumy B xpsiiax; 30i1bI1ye CUHTE3 KonareHy I
TUTTY Y 3B’I3Kax, CYXOXWIISAX i (hiOPO3HUX KiJIBLISIX MiX-
XpeOLEeBUX MMCKiB, 3MILHIOE iX, CIPUSIE TOJIMIICHHIO
€JJaCTUYHOCTI, 110 MOXE BilirpaBaTM OCOOJUBY pOJIb Y
npodinakTuili MpoTpy3iii, 3aTOEHHI TpaBMAaTUYHUX T10-
IIKOKEHb 3B’SI30K; TOJIITIIIYe CUHTe3 Konareny 111 Tumy B
LIKipi, TUM CaMUM 3MEHIIYE PO3BUTOK CTPUI (PO3TIKOK)
i crpusie KpallloMy 3arO€HHIO paH. J103BoJIeHHUI1 10 3aCTO-
CYBaHHS IiTIM i3 6 pOKiB;

— HK II Tuny mae OiIbII MOTY>KHUN XOHAPOIPOTEK-
TOPHUI edeKT, HiXX TJIIOKO3aMiH i XOHIPOITUH, 110 BU-
SIBJISIEThCS BxKe Ha 30-ii 1eHb NMpuiioMy, 301IbIIYE CUHTE3
KojareHy Il Turry B Xxpsiax cyryio0iB IUISIXOM ITOJTIMTIIIEHHS
X KOJJareHOBOT CTPYKTYPH, 3MEHIIIYE PO3BOJIOKHEHHST XPsi-
ma. Ha BigMiHy Bifl TTI0KO3aMiHy i XOHIPOITUHY 1ieii eheKT
TIPOIOBXY€E 30ITBIIYBATUACS i ITCIS 3 MICSIIB BXUBAHHS
HK II trmy.

100

95

90

85

80

Pure Eggshell

Membrane
(axepeno HK | Tuny)

75

70 HK Il Tany
65
60
55

50

10 gHiB

50-60
aHiB

0 aHiB 30 aHis 90 anis 120 gHiB 150 gnis

UlodeHHul nputiom 300 mz Pure Eggshell
Membrane nokasae eghekmusHicms
i3 camo20 NoYamKy niKy8aHHA

References:

1. Lugo et al. Nutrition Journal. 2016. 15. 14.

2. Garcia-Tabar et al. International Journal of Sport Nutrition
and Exercise Metabolism. 2016. 26. 51-515.

3. Garcia-Tabar et al. Archivos de Medicina del Deporte. 2015.
32 (5). 314-334.

180 aHiB 4. Blasco J.M.I. et al. J. Clin. Rheumatol. 2016. 11(5). 077-081.

| M nnaue6o M rniokosamin + xonapoitnn M HepeHatyposakuit konaren Il Tuny [ PEM 300 mr

PucyHok 1. lopieHAHHA weudKkocmi 3He60/1108aHHA NPU 3dCMOCYB8AHHI pi3HUX XOHOponpomeKmopie npu ocmeoapmpumi

(3a wkanoio

WOMAC)

Tom 13, N2 1, 2023

www.mif-ua.com, http://pjs.zaslavsky.com.ua



OKOYI‘EH

i rm"npun WO ,rum. bAHD (YNRY fOHTABHOR

¢ Konazex [l muny
wedenamyposanuil

< McM
+ Bocseaid

30 TAGACTOK
JlicTmHid pofapka g

/ asfarma

I'IEMOBO naLC FIEMOBO naocC

]

n
%_ HegeHnatyposauuii Konared |l Tuny + | Tuny
1 :

b

-

)

]

« PEM Y . (PEM)
Kypkyma, mapriHia

[ns 300po6’s xpawa ma 36’ A30K.
[ns wmeuokori 0ii.

30 1908 10K

1 Tabnetka Ha pgoby

M O BO
EuﬁEﬂu nimnwmwmm - n E M O BO
- HepeHatypoBaHuii KonareH | Tuny
’T e Jns 300p08°st 36’A30K Ma CyxXoHcunv.
30 rabneroK

sasfarma Jiernuna pobaska

fietuuni gobaskn Nokore, Memoso nakoc, NemMoBo He MOMYTb 3aMIHKUTH NOBHOLIHHOTO | 3BanaHcoBaHoro pauioHy Xap4yBaHHA. Nepeg 3acTocyBaHHAM CAiL NPOKOHCYNLTYBE-
TUCA 3 nikapem. IHdopmauia gnA cnevianictie y cpepi oxopoxu 300poe’A Ta dapmauesTtirm. NosHa indopmauis npo gietTwyni gobaeku fNoworen, Nemoso nawc, MNemoso, B
TOMY YWUCAT | 3aCTEPEMEHHA LWOAO CNOMUBAHHA, MICTMTLCA B IHCTPYKLIAX 3 BMKOPKMCTaHHA, He € nikapcekumu 3acobami. 3a A0AATKOBOW iHDOPMaLLiElD 3BepTaidTeCck A0
npeAcTaBHULTEa KoMnaKil «Achapma» B Yipaini: syn. Kasemupa Manesuya, B6-[1, m. Kwis, 03150, Ten. (044) 597 14 47.

/\Asfarma




MpakTunyHa meguumHa / Practical Medicine

[MpuitmMaloTh HelEHaTYpOBaHi KOJIareHU KypcaMu Bif 2
10 6 MicauiB Ha pik, Mo 1 Tabnerui Ha K00y, 3aNMBAIOYN
JIOCTaTHBOIO KiJIbKiCTIO BON.

HenenarypoBanuii konaren I tumy. Pure Eggshell
Membrane (PEM), HaTuBHa MeMOpaHa ITiAIIKapaTyITHOL
00O0JIOHKM KYPSUOTO SIS, € IKepesioM OioJIOTiYHO aK-
TUBHOTO KojiareHy I Tuny — no 38 %; konareny V tumy,
eJIaCTUHY, INII0OKO3aMiHy, XOHIPOITUHY, 16CMO3K1HY, i301ec-
MO3MHY Ta 0;113bk0 500 iHIIMX 0i0J0TiYHO aKTUBHUX pe-
yoBuH (Hincke et al., 2000).

Y nopiBHstIbHOMY mocimkeHHi Lugo et al. (2016), sike Oy-
JIO MPOBE/IEHE Cepejl CITIOPTCMEHIB 3 MPOsSIBAMU OCTE0APTPO-
3y i 0OJILOBUM CUHIPOMOM Y CYIJI00ax, OyJIO ITOKa3aHo, 110
MpU3HavYeHHs TiperapaTy Ha ocHoBi PEM 3MmeHIiye piBeHb
00JT10 B Cyr100ax IIBU/IIIIE, HXK HeleHaTypOBaHUI KoJlareH
2-10 TUTY, i B 3 pa3u WIBU/LIE, HIX IJTIOKO3aMiH 3 XOHIPOi-
TUHOM. 3MeHIIeHHs piBHs 6010 Ha 20 % npu 3acTOCyBaHHI
300 mr PEM 06yno 3agikcoBane Bxe yepe3 10 mHiB, a MaK-
CUMaJIbHUM XOHAPOIIPOTEKTOPHUI e(DEeKT AOCITraBcs yepes 2
MiCsI11i 3aCTOCYBaHHSI, 1110 Ha 4 MiCsILIi IIBUIIIE Bif aHAIOTiu-
HOTO e(eKTy ITI0KO3aMiHy i XOHIPOITUHY (puc. 1).

IBuakicth XoHApPONpOoTeKTOpHOTO epekTy PEM nabo-
PaTOPHO MiATBEPIXKYETHCSI 3HUKEHHSIM PO3Iaay KoJareHy
IT Tuny xpsina Ha 17,2 % yxe yepe3 7 aHiB (Sakkas et al.,
2007).

VY nocnimkenni Ruff et al., nmpoeneHomy y 2009 porii,
noseneHo, mo PEM 3aGesneuye 30inbllieHHS Aiana3oHy
PyXiB i mostimnmIye GyHKIIifo cyrao0iB 3a 5—7 mHIB.

EdextuBHicTs XoHApONIpoTekTopHOI nii PEM minTBep-
IKYETBCS TIPOBEACHUMHU AOCIIIIKEHHSIMU Cepell MAalli€HTiB
3 OA Ta CIIOPTCMEHIB 3 HAAMipHMMU HaBaHTaXXEHHSIMM Ha
3B’S13KM 1 Cym1o0u. Y TOABIMHOMY CJMOMY JOCTIIXKEeHHI
(Gil-Quintana et al., 2018) 3a yuacTio cy0’€KTiB, SIKi CTpax-
JIaJIA Bil OCTE0apTPUTY, OYJI0 TTOKa3aHo, 1110 nmpuitom 300 Mr
PEM 3a6e3neuye mBuaKe 3MEHIIEHHS 00JIbOBOTO TUCKOM-
dopty BxXe 3 3-ro AHs, SIKU TTPOIOBXKYBAB 3HUKYBATUCS
MPOTSTOM TIePioy JIIKyBaHHSI.

Baxnusoto nepeBaroro PEM sk mxepena HK I tuny €
MOJTITIIICHHST TIOKa3HUKIB PO3TMHAHHSI B KOJIIHHUX CYTJIO-
0ax, 3MEHIIIEHHS XXOPCTKOCTI aXiJIZTIOBOTO CYXOXWUJLIS i TTO-
JITIIIEHHS 10TO eTaCTUYHOCTI.

V nocnimkenHi Aguirre et al. (2017) Oyio goBeneHo, 110
300 mr PEM Ha 100y cIipaBJisi€ 3aXUCHY JIil0 Ha CyIJ100U, 110
MPOSIBJISUIOCS TOJIMIIEHHSAM MOKA3HUKIB PO3TMHAHHS B KO-
JIHHUX CYTJI00aX, 3MEHIIEHHSIM 2KOPCTKOCTI aXiJIJIOBOroO Cy-
XOKWJLIA i NOJTINIIEHHSIM HOro €1aCTHIHOCTI. JlocmimKeHHs
nii 300 mr PEM nipu octeoapTpuTi B CIOPTCMEHIB HA OCHO-
Bi CTAaHIAPTU30BaHMX METO/IB, CXBAJIEHUX MiXXHAPOTHUMM
opraHnizauisamu (i3 3actocyBaHHsM ka1 WOMAC, DASH),
JIAJIO CTATUCTUYHO 3HAYYIILi pe3yjbraTi — yxe yepe3 10 qHiB
mopaeHHoro BxuBaHHs 300 mr PEM Oyiu moMiTHI TO3UTHB-
Hi epeKTH: 3arajIbHe MOJIIIIeHHS (DYHKIIIOHATEHOTO CTaHy
cyrno6iB — Ha 36 %, micisa 50 nHiB — Ha 68 %.

Cxoxi xoHmpornpoTrekTopHi edextu PEM mpu octeo-
apTpUTi Oy OTPUMaHI i cepel Mali€HTIiB CTapIlIuX BiKO-
Bux rpyn (Blasco et al., 2016). Pe3ynbrat JoCTimKeHHS
MPOAEMOHCTPYBaJIu, 110 oaeHHe BxkubaHHs 300 mr PEM
npotsiroM 50 OHIB 3MeHIye Oib y cyrinobax Oisbliie HixX
Ha 40 %, 3MeHIIy€e CKyTiCTh cyryiob6iB Ha 60 % i 30iablIye

€JTaCTUYHICTh aXiJIZIOBOTO CyXOXWIIIS Ha 48 % MOpiBHIHO 3
rpyriomo miamebo.

KopotkocTtpokosi ebektn PEM mnipu 6osi B cyriobax
oynu noseseHi B nociimkeHHi Gil-Quintana et al. (2018).
I1pu mpusHaveHHi xBopuM Ha ocTeoapTpo3 300 mr PEM Ha
o0y crocTepiraiocst 3MeHIleHHs 00110 Ha 23 % i 30i1b-
HIeHHs GYHKII cyr1o0iB Ha 26 % yxe yepes3 7 AHIB.

HosyBanHsg PEM 500 wMr edekTuBHille ITOJIIIIye
¢yHKIi10 cyriooiB, Hixk 300 ML

VY nocnimxenHi 2009 poxy (Ruff K.J. et al.) y mauieH-
TiB 3 OA i GojleM cepenHbOro CTYMeHs B cyriobax mpu
3acTocyBaHHi Oinbioi 103u PEM — 500 mr/moby yactka
3MEHILIEHHS PiBHS 3arajJbHOTO 00JII0 Yepe3 7 IHiB gocsiria
25,8 %, 3MeHIIeHHsI OOJII0 MPU 3TMHAHHI B Cyriobax —
43 %, 36iNbIIeHHS Aianma30Hy PyXiB i 3TMHAHHS B CYTJIO-
6ax — 27,8 %. Yepes 1 Mmicsub 3actocyBanHst PEM 500 mMr
i MOKa3HUKK cTaHoBuIn 72,5; 75,9 1 43,7 % BignosimgHoO.
Lle cBigumTh TIpoO MPUCKOPEHHST e(eKTy Bil 30LTbIICHHS
no3u PEM 3 300 mo 500 mr Ha 100y.

IlepekoHnuBi JaHi 1IOAO IIBUAKOI XOHAPOIPOTEKTOP-
Hoi nii PEM 500 mr Oyau oTpumaHi B mochimkeHHi 2018
poky (Ruff K.J. et al.), 1o OyJ10 mipoBeneHe cepej XKiHOK 3
0OCTE0apTPO30M y MOCTMEHOMNAY3i MPU 3aCTOCYBaHHI Oib-
woi o3 PEM 500 Mr/no0y nopiBHsiHO 3 11a11e60. Pesyiib-
TaTU JOCHTIIKEHHS MoKa3aiv 0e3CyMHiBHiI nepeBaru PEM
500 mr: Ha 4-i1 IeHb 30UTbIIMIIACH THYUKICTh y Cyrio0ax, Ha
7-i1 neHb 3MEHIIWINCST AUCKOMMOPT i CKYTIiCTh y CYIJIO0ax,
Ha 8-11 IeHb IOJIIIIINIOCH BiTHOBICHHS MiC/IsI 00O B CY-
rJo0ax, CIpUIMHEHOro (Pi3MIHMM HaBaHTaxkeHHSIM. Kpim
TOro, 4epe3 7 OHIB MapKep Aerpamallii KoJlareHy Xpsia
CTX 11 3uusuBcs Ha 17,2 % mnopiBHAHO 3 11a11e60. ABTO-
pU IOCTiIKEHHS Oiinuin BUCHOBKY, 1110 PEM npu OA 3a-
Oe3neyvye MBUAKUI XOHAPOMPOTEKTOPHUN €(eKT, 3HIKYE
piBeHb 0oJIt0 i cKyTOCTI BXKe yepe3 7—10 gHiB (puc. 2, 3).

B VYxpaini npencrtaBHukom PEM (mxepeno HeaeHaty-
poBaHoro Kosareny I tumy) 500 mr € npenapar [lemoBo y
BUIJISIII NieTUUHOI 1o6aBKu («Acdapmar), 30 TabiaeTok Ha
30 mHiB Tepartii, i Komrurekc I[TeMoBo mmoc — KOMOiHAIIisT
PEM 300 mr 3 40 Mr HeeHaTypoBaHoro KoJyiareHy Il tury,
50 Mr ekctpakTy Kypkymu i 110 Mr mapTuHii.

[lepeBaramu 3actocyBanHs [IleMOBO € mIBUIOKA i KOMII-
JIEKCHA 3axMCHa Jig Ha CYIJI00HM, 30Kpema TOJIIIIeHHS
CHHTe3y KoJjareHy | Tuiy y 3B’s13Kax, aXiJUIOBUX CYXOXKIJI-
JIs1X, (iOPO3HMX KiTBLISIX MiXKXpeOLIeBUX TUCKIB, YePBOHUX
30HaX KOJiHHUX MEHICKiB, a TaKOXK OiIbII BUpaxkKeHe CII0-
BiIbHeHHSI nerpaaauii konareny Il Tumy B xpsiiax mopis-
HSTHO 3 TJIIOKO3aMiHOM i XOHIPOITUHOM (puc. 2).

PexoMmennoBaHa no3a [leMoBo 11t mopociux i AiTeit Bia
6 pokiB — 1 TabyeTKa Ha 100y He3aJeXXHO Bil MpUitMaHHS
Xi mpoTsroM 2—3 MicsIIiB AeKiibKa pa3iB Ha pik. 3a moTpe-
01 i 3a peKOMEeHAAIlISIMHU JTiKapsI TPUBAJIiCTh KypCy 3aCTOCY-
BaHHsI [TeMOBO Moke OyTH ITOIOBXKEHA 10 6 MiCSILIiB.

HepenarypoBanmii Koaaren Il Tumy mae moTyxHimmy
XOHIPONPOTEKTOPHY Iil0, HizK INTIOKO3aMiH i XOHIPOiTHH,
OCKUJIbKH moJjinmrye cuHTe3 KojareHy II Tumy i cnpusie
3MEHIIEHHIO 0ro po3BOJIOKHEHHHA. BupobiisieTbes 3 Xpsi-
11a KiJIs1 Kyp4aTu.

D.C. Crowley et al. mopiBHIOBaIM e(PEKTUBHICTH KOM-
OiHallii XOHAPOITMH + IIIOKO3aMiH i HeaeHaTypOBaHOIO

Tom 13, N2 1, 2023

www.mif-ua.com, http://pjs.zaslavsky.com.ua



MpakTnyHa meguumHa / Practical Medicine

CrapToBui 6inb

1,80
1,60
1,40
1,20
1,00
0,80
0,60

Binb

MoyaTKoBi
[aHi

OeHbl [HdeHb3 [deHb5 [HdeHb7 [dewb9 [enb 11 [eHb 13

Binb npotarom 12 roauH

1,40
1,20
1,00
0,80
0,60
0,40 ”

’.--“-’-----‘
/ M ~

Binb

~
©. N
ST T The
*

*

0,20 g’

0,00

Y cnokoi  AeHb 2 Oevb4  [eHb 6  [eHb 8 [enb10 [eHb12 [eHb 14

=@= PEM ==@==[Inauebo

PucyHok 2. [padgpik 3meHweHHsA 60110 npu npusHa4yeHHi PEM 500 m2/006y nayienmam 3 OA

A
2,00

1,80
1,60
1,40
1,20
1,00
0,80 * R
0,60 .

0,40

BpaHiLwHs CKyTiCTb

CKyTiCTb

~
M .-r------:-.~~
T -
* -

S

[oyaTKoBi
[aHi

OeHbl [HdeHb3 [deHb5 [HdeHb7 [dewb9 [enb 11 [eHb 13

CryTicTb npoTtsirom 12 roanH
1,40

1,20
1,00
0,80
0,60 X
0,40
0,20

0,00 .
Y cnoKoi

CKyTiCTb

-~
-
’ *
L s
’ b #
v *

- -
----.-----.-_-_-.‘
* ‘~.‘..

OeHb2  [deHb4  [JeHb6  [deHb 8 [ewb10 [enb 12 [exb 14

- @=PEM == [Tnauebo

PucyHok 3. [pacghik 3meHweHHs ckymocmi npu npusHavyeHHi PEM 500 m2/006y nayienmam 3 OA

Binb. Cyrno6u. Xpeo6er, ISSN 2224-1507 (print), ISSN 2307-1133 (online)

konareny Il tumy y 52 xBopux
Ha OCTEOapTPUT. IX paHmoMi-
3yBaiu Ha ABi rpynu. [lpo-
TITOM 3 MICAIIB Iepiia Tpy-
na otpumyBana 40 wmr/mooy
HeJeHaTypoBaHOTO  KoJjare-
ny I tumy, gpyra
1200 Mr/moby XOHAPOITH-
Hy cyiabdaty 3 1500 mr/mody
[JIIOKO3aMiHy xjopuny. by-
JIO OBEACHO, 110 LIOASHHUIA
npuitom Karcya 3 40 mMr He-
JIeHaTypoBaHOro KoJjareHy I
Tturny npotsirom 90 mHIB MoXe
MPU3BOAUTH JIO0 OilbIl 3HA-
YYIIMX 3MiH MMOKa3HUKIB, HiX
TPY 3aCTOCYBaHHI KOMITIEKCY
[JIFOKO3aMiHy 1 XOHIPOITHHY.
V rpymi oci0, SIKi oTpUMyBalInd
HEeAeHATYpOBaHUM  KoJlareH
II Tumy, Oyno 3apeecTtpoBa-
HO 3HMXEHHs 00Jb0BOro/
(GYHKIIOHAJIBHOTO  iHAEKCY
Jlexena Ha 70 % Oinblie, HixX
y TPYIi Malli€HTIiB, SIKi OTpU-
MyBaJIM XOHIIPOITUH i TJTIOKO-
3aMiH (20 vs 6 %). 3HIDKEHHS
iHmekcy BupaxeHocTi OA 3a
mwkanoro WOMAC craHoBU-
70 33 %, Tomi SIK y TpyIIi, sSKa
3aCTOCOBYBaJIa XOHAPOITUH i
[JIOKO3aMiH, — juuie 14 %,
3HUKEHHsI 00J110 3a Bi3yasib-
HO-aHAJIOrOBOIO IIKAJIOI0 —
401 15,4 % BinmosimHo. OTxXe,
y natieHTiB 3 OA HemeHaty-
poBanuii konareH Il tumy mie
edexktuHime Ha 70 %, Hix
KOMOiHaIlisl TIIOKO3aMiHy it
XOHIPOITHHY.

B inmomy mociimxeHHi Oy-
JIO BUSIBJICHO, 110 TIPUAOM He-
JieHaTypoBaHoro kosareHy Il
TUITY B 6 pas3iB epeKTUBHIlIIE
3HIKYE OTPeOy B HECTEePOi-
HMX MPOTU3ANaIbHUX Tpena-
parax (HIT3IT), Hix ritoko3a-
MiH + XOHIpPOITHUH, YXe B 1-ii
Micsilib JlikyBaHHSI (puc. 4):
JIOATKOBE  3HEOOJIIOBAHHS
rapaueTamosIoM He 3Han100u-
qocst 69,2 % mamientiB 3 OA
i3 TpyImm KOJIaTeHY i TiIbKU
11,5 % xBopuX i3 IpyIu TJIIO-
KO3aMiH + XOHIPOITHH.

VY 2017 poui Bagi et al.,
BUBYAIOYM 3MIaTHICTb Hele-
HaTypoBaHOro KoJjareny Il
TUIY 3arobiraTv pyiHyBaH-
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HIO CyIJIO00BOTO Xpsilia Ha MUILIAYUX MOJIEJISIX TOCTTPaB-
matuyHoro OA, oTpuMaliu pe3ysbTaTH, siKi J0BEIU, 110
3aCTOCYBaHHS HelleHaTypoBaHoro kosareHy Il tumny Bin-
pasy Micisi TpaBMU MOXKE MOJIITIIUTUA MeXaHiuHy (hyHK-
Lil0 KOJIHHOro cyrioda i yHOBIIBHUTU IereHepalliio
CyIJI000BOTO Xpsina. Y rpymi oci0, sKi OTpuMyBaIn He-
neHaTypoBaHui kojareH Il Tumy, Ha ricTonoriyHux 3pi-
3ax Xpslla BeJIMKOTOMIIKOBOI KiCTKM i3 3a0apBIeHHSIM
capaHiHOM OyJO 3apeecTpPOBaHO 3MEHILIEHHS BTpaTU
Xpsila i yTBOPEHHsI AeTPUTY MOPIBHSIHO 3 Ipynolo 6e3
nikyBaHHs1. Kpim Toro, Ha 3D-300paxkeHHi emicdiza Bear-
KOTOMIJIKOBOI KiCTKHM B TpyTi 6€3 JiKyBaHHS OyJIO 4iTKO
BUIHO c(HOPMOBaHUI OCTEODIT JOCUTHh BEIUKHUX PO3Mi-
piB, TOMi SIK y TPYIIi HeJeHaTypoBaHoOro KosareHy II tumy
po3Mipu ocTeodiTy OyJIM 3HAYHO MEHIITNMM.

Hani nocnimkeHHsi, mposeneHoro y 2021 poiii B Ykpaini
(Apemenko O.b. i cmiBaBT.), MATBEPIKYIOTh, 110 HEACHA-
TypoBaHuii KomareH 1l Tumy eheKTuBHO 3HMXKYE MapKep
nerpanaitii KonareHy 11 tuiy yepes 1 Micsiiib 3acToCyBaHHS
inocsrae 5,6 % 3HykeHHs yepes 3 micsii (puc. 5). Lle mo-
BiJIbHIIIIe, HiX Tpu 3acTocyBaHHI PEM, aje mBuaiie, Hix
MpU NIpU3HAYEHHI TJII0KO3aMiHy i1 XOHAPOITUHY.

151 MPUCKOPEHHST XOHIPOIIPOTEKTOPHOTO e(heKTy He-
JIeHaTypoBaHoro KojyareHy Il Tumy yacto iloro KomMbiHy-
IOTh 3 €KCTpaKTaMu OOCBeJii YM KypKyMH, IIi JIiIKapChKi
POCJIVHM JIal0Th OJIMH 3 HAWIIBUIIINUX 32 PO3BUTKOM XOH-
nporporekTopHuii edekT. [Tpu iboMy B 60CBeJTii XOHIAPO-
MIPOTeKTOPHUI e(eKT IIBUAIINI i MOTYXHIIIWNA, HIK Y
KypKyMH (puc. 6).

B Vkpaini HepeHatypoBaHuii koiareH Il tumy mpen-
CTaBJIeHUIA 0i0JOTiYHO aKTUBHUM KOMILIEKCOM IS 3Mill-
HEHHS 300pOB’s Cyryio0iB JIOKOTeH.

Mo cknany JlokoreHy Bxoautb 40 Mr HeeHATypOBaHOTO
konareHy I1 Tumy, skvit HeoOXimHMIA 1151 MOJIITILIEHHS KoJIa-
TE€HOBOI CTPYKTYPU CYIJI000BOTO Xpsiilia, Oro 3MillHEHHS,
MOJIMIIEHHS TPY>KHOCTI, 3MEHILIEHHST PO3BOJIOKHEHHSI. [H-
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KinbKicTb nauieHTiB, aKi noTpebysBanu

[l HepneHaTypoBaHuii Konaren Il Tuny
[ Mioko3amiH + XOHAPOITUH

Tepanis NopsATYHKY — Le NiKapCbKi 3aC06H, SKi JO3BONSIOTH
BMKOPUCTOBYBATU NaLjieHTaM A5 IPOJOBKEHHS KJliHIYHOro Bunpooy-
BaHHSI, KOJIM e(peKTUBHICTb AOCAIAKYBaHOMo iKapCbKOro 3acoby He €
38/10Bi/1bHOI0. BOHM BUCTYNaloThb 5IK CynyTHS MeAMKaMeHTO3Ha Tepanis i
OUiHIOITLCS 3@ BTOPUHHUMMU KiHLEBUMM MOKa3HMKamu. B Tepanii OA
Ha/yacTille BUKOPUCTOBYETLCS MapaLeTamor.

PucyHok 4. Kinbkicmb nayienmis, aki nompe6ysanu
3He60/1108aHHA, y 2pyni HeDeHamypoeaHo2o KonazeHy Il muny
ma 2pyni 27110K03amiH + XOHOpOiMuH
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MK KOMIIOHeHTaMu JIOKOTreHy € MeTUICyJIb(aHiiMeTaH
(MCM) 500 mr, 1110 BUSIBJISIE aHTUOKCUIIAHTHI BJIaCTUBOCTI,
0JIOKYE CUHTE3 MPOCTALMKITIHIB 3aMajieHHs, TTOJIMIIYE Bi/l-
HOBJIEHHS M’SI3iB T1ic/isi (hi3MYHUX HaBaHTaXeHb, TOMY 110
HeWTpastizye TONIKOMKYIOUN BIUTUB MOJOYHOI KHUCIOTH
Ha M’s130Bi BosmokHa. JJomatkoBi 100 Mr eKcTpakTy 6ocBemil
3youactoi (Boswellia serrata) TpUIIBUALIYIOTH i MOTEHIIiIO-
10Th XoHIpornpoTekTopHy Aito HK II tumy, ockinbku B 60c-
BeJtii ofHA 3 HAWIIBUAIINX 3aXUCHUX il Ha xpsi (puc. 6).
YV CyKyITHOCTi BCi KOMITOHEHTH JIOKOTreHy NpUIBUILIYIOTh,
MiACWIIOIOTh i JTOTIOBHIOIOTH il0 OAWH oAHOro. JlokoreH
MPU3HAYaOTh AOPOCTUM 110 1 TabeTui Ha 700y Kypcamu 1o
2—3 Micd1i aeKibKa pa3iB Ha pik. JIOKoreH peKoMeHI0Ba-
HUI 3TiIHO 3 IHCTPYKIIIEIO 10 3aCTOCYBAHHST HE TUTbKU JIJIST
TIOJIITIIEHHS 3I0POB’S i €JIaCTUIHOCTI XPIILIa, ajie il 1JIs I10-
JIETILIEHHSI CTaHy B TiC/IsIONIepalliitHU i TOCTTpaBMaTUYHMI
Iepioan IpH ITOIIKOMKEHHSIX CYIJIOOiB, IO OOYMOBIIEHO
BJIACTUBOCTSIMU MOTO KOMIIOHEHTIB 30LIbLIYBaTH CUHTE3
komareHy 1l Tumy B xpsii, 3a0be3medyBaTH 3MiITHEHHS i
3aXMCT XpsIla Bil pPO3BOJIOKHEHHSI, CITPABJISITU aHTUOKCH-
MaHTHUI i mpoTU3anaJbHUL €(heKTH, OUTbII MOTYKHi, HixK
MPpU 3aCTOCYBaHHI IIIOKO3aMiHY i XOHIPOITUHY.

B YkpaiHi € KoMIUIeKC, 1110 MiCTUTh KOMOiHallil0 Hefe-
HatypoBaHux KojareHis I i II Tumnis. Lle [1emoBo mitoc.

[lemoBO MuIIOC TIOEAHYE B COOi MepeBark 000X THITIB
KOJIareHy: IBUIKICTh XOHAPOIIPOTEKTOPHOI /il Ta TOJIim-
IIEHHsI CUHTe3y KosiareHy | Tumy y 3B’s3Kax i axisioBUx
cyxoxuiuisix 3a paxyHok 300 mr PEM; nmocuieHHst cuHTe-
3y KosareHy Il Tumy B Xpsimax, 3MeHIIIEHHS iX pO3BOJIOK-
HEHHsI, 30iIbIIEHHS iX IMPYXXHOCTI i MILIHOCTI 3a paxXyHOK
HasIBHOCTI B ckjafdi 40 Mr HeaeHaTypoBaHOro KojareHy 11
tuiy. Takox pomaHo 50 MI' eKCTpaKTy KypKyMU IUIST MaK-
CUMAaJIbHOTO TIPUCKOPEHHS XOHAPOMPOTEKTOPHOI Mdii Ta
MOCUJIEHHSI MPOTU3aIajbHOI Ail, 1110 0COOIMBO aKTyaJbHO
MiJi yac roCTporo mnepioay 3amajeHHs: MpU 3aroCTPeHHi
OCTEOXOHIPO3Y, PEBMATOITHOTO apTPUTY (SIK KOMITJIEKCHA
teparist 3 HIT3IT). YeTBepTrM BakIMBUM KOMITOHEHTOM
ITemoBo mmoc € 110 Mr eKCTpakTy MapTHHII, IIIO TTOCHITIOE
Ha 41 % cuHTe3 XOHIPOITUHY i TITIOKO3aMiHy TIPUPOTHUM
LIJISIXOM, 0€3 pU3MKY MiIBUIIEHHS PiBHIB LIyKpy KpPOBi, Ha
BiIMiHY BiIl KOMIUIEKCY TTIOKO3aMiHy i XOHIPOITUHY.

XOHIPONPOTEKTOPHI BJIACTUBOCTI MapTHUHIi 3amalrHol
(Harpagophytum procumbens) 0OyMOBJI€HI Ji€I0 aKTUBHUX
peyoBuH (rapmarodiTym), IO HPUTHIYYIOTH YTBOPEHHS
MeniatopiB gectpykiii xpsia IL-18 i TNF-o, a Takox
raJIbMyIOTb aKTUBHICTh MAaTPUKCHUX METAJIONPOTEIHA3, SIKi
PYWHYIOTb XPSIILL.

VY nocnimkenusx A. Haseeb et al. (2017) i A. Serrano
et al. (2018) Oysio BUsIBICHO, 1110 TapraroiTyM aKTUBYE
(opMyBaHHsI KOJJareHOBOTO MAaTPUKCY Xpsiilia, MOCUJITIOE
CHUHTEe3 XOHAPOITUHY Ha 41 % i TiIiKo3aMiHOTJIIKaHiB — Ha
38 %. Ilpu IbOMy MapTHUHIsI He TLTBKM TaJbMY€E TPOLIECH
PYiHYBaHHS BHYTPIIIIHBOCYTJIOO0BOTO XpsIllia, aJie i CIIpH-
sI€ BIMHOBJIEHHIO 11OTO KOJIAT€HOBOI CTPYKTYPH.

[IpuzHavaroun HeAeHATypOBaHi KoJIareH! ISl TTOJIiM-
LIEHHS 3I0POB’SI CyI00iB, YyacTo moynHawTh 3 [leMoBo
ILTIOC MPOTSroM 1 Micsiis (0cobJuBO IIPU OCTEOaPTPUTI) 3
nofaiblInM repexonoM Ha [lemoBo uu JIokoreH 3anexHo
BiIl TOro, /e Oijbliie MOTPiOHO MOCUINUTU CUHTE3 KoJiare-
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Pucynok 5. Junamika pieHs uCTX-Il npu nputiiomi konazery Il muny. BipozioHe 3HUXKeHHA pieHA
mapkepa decmpykyii xpawa — uCTX-Il Ha 5,6 % yepe3 3 micayi

JIOKOTEH

1,61

1,8 1

(o 3 Micauie)

3BameHa, cTaHapTM30BaHa cepeaHs pisHuLS
TpUBanwit nepioa

3MeHLeHHs GoMto Woao nnaueto B KOPOTHO-

' MNnauebo

CucTemaTMyHWiA ornag Ta metaadania 2017 p. gocniaMeHs, Wo NopIBHIOTE XOHAPONPOTEKTOPHY
edeRTMBHICTb AIETMYHKMX A0BaBoK 3 nnaueto Npu OCTEDAPTPUTI KWUCTI, CTETHOBOTO T8 KOMMHHOMO Cy-
rnobis. Qxepena: MEDLINE, EMBASE, KokpaHiBCcbKMA pericTp KOHTPONbOBaHUX AOCHIAMEHD.,

PucyHok 6. HedeHamypoeaHuli konazen Il muny, 6oceenia ma MCM weudwe 3meHwylome 6ine
ma ckymicme, Hix 2110K03amiH ma xoHOpoimuH

HY — Yy Xpsuui uu 3B’s3Kax. [Ipu omHOYacHOMY ITOIIKO-
IDKEeHHI 1 Xpsia, i 3B’S130K CyIJ100iB 41 XpeOTa JOLIJIBHO
npusHadatu [lemoBo mitoc mo 1 Tabnerii Ha 100y Kypca-
MU 2—3 Micsli IeKiibKa pasiB Ha pik. [TeMoBo I1toc peko-
MEHIOBaHUii 3 12 poKiB.

[Ipn 3arocTpeHHi ocCTeo-
apTpo3y  XOHAPOIIPOTEKTOPU
CJIil TIpU3HAYaTh 3 HECTepo-
iTHUMU ~ TIpOTU3aNaTbHUMU
npenapatamMu, SKi  MaloTh
IIBUAKY 3HEOOIIOIUY i Ipo-
TH3anaiabHy nii. Ha croromni
OIHUM 3 TaKUX IIpernapaTiB €
Mazke3uk-CaHoBenb,  SIKWA
mictutb 100 mr uryp6inpode-
Hy. @aypOinpodeH 3MeHIIye
6inb BXe uepes 30 XB, OCKiJb-
KM 32 MOTYXKHICTIO 3HEOOJIO-
BaHHs1 100 mMr dirypbinpode-
HYy TIpUPIBHIOOTECS 10 20 Mr
MopdiHy, ane 0e3 3BUKaHHS
i TIOOIYHUX [iii, BJIACTUBUX
MopdinHy. Mexani3m mii diyp-
OinpogeHy moysira€ B TOMY,
1110 BiH, OJIOKYIOUM LIMKJIOOK-
cUreHasy-2, 10JaTKOBO 30i1b-
1Iy€e piBeHb O6eTa-eHnoppiHy B
CIIMHHOMY MO3KY, TUM CaMUM
Pi3KO TepepruBaEe MPOXOIKEH-
Hs 0O0JIbOBOI iMITyJIbcallii Bif
MicIIs1 3araieHHs 10 00JIbOBUX
aHaJi3aTopiB y LIEHTPaJIbHIii
HepBOBiil cucreMi. Maxe3uk-
CaHoBeJIb IBUAKO 3HIMA€E Ha-
OpsIK i 3amajeHHsI, e(peKTUBHA
nporu3ananbHa mist rypOi-
npodeny (Maxe3uKy) BUSB-
JISIETBCS BXXK€ Ha 2-Ty 100y, 1110
B 3,5 pasza LiBuillIe, HaIpu-
KJIan, Bif Aii AuKIodeHaKy.
Ane y duypbinpodeny € e
OlHa BaXJIMBa OCOOJUBICTD:
Ha BiIMiHy BiI IIepeBaKHOI
oinbirocti HIT3TT dryp6inpo-
dben  (Maxesuk-CaHoBeJb)
He MOPYIIIYE CUHTE3 KOJIareHy
B XpsIlax i 3B’g43Kax, a TaKOX
crpusi€ 3MILTHEHHIO KiCTKOBOI
TKaHWHM, 3arOEHHIO TIepe-
JoMiB. PekoMeHnoBaHa no3a
npuiioMy Tpernapary Maxe-
3uK-CaHoBesb — 110 | Tabser-
i 2 pa3u Ha 100y MPOTSITOM
5—10 oHiB..

BuxopucranHsg  XOHApO-
MPOTEKTOPiB HOBOTO TOKO-
qninHg  Jlokoreny, Ilemoso,
[lemoBo mmoc (HemeHaATYpO-
BaHux KojareHiB I i II tumis

i iX TIO€AHAHb) € e(DEKTUBHUM i CYyJaCHUM iHCTPYMEHTOM
B apceHalli JiKapiB-TpaBMaTOJIOTiB, peBMAaTOJIOriB, CiMeli-
HUX JliKapiB Isl 30€peXeHHsI i BiTHOBJIEHHSI 3I0POB’S
CymI00iB, TPUBAJIOTO MOJIMIIEHHS X GYHKIINA 11 OiIbIil
SIKICHOTO i TOBHOLIIHHOTO XUTT$ MALIiEHTIB.
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PesynbraTtyi o4HOBNPOCTKOBOIO
eHAaonpoTesyBaHHA KOJMIIHHOro cyrno6a

Pestome. AkmyaneHicms. Cepepi MeTORIB XipypriyHOro nikyBaHHA paHHIX CTafili MefianbHOro roHapTpo3y Bce
yacTille BUKOPUCTOBYETbCA OLHOBMPOCTKOBE €HAOMPOTE3yBaHHA KoniHHoro cyrnoba (OEKC). 36inbleHHsA Kinb-
kocTi OEKC mepianbHoro Bigainy niagTBEpAXYy€eTbCA AaHUMU Pi3HNX HaLioHanbHUX peecTpiB. Mema docnioxeHHA:
BMBUUTY PyHKLiOHanbHi pe3ynbrat OEKC Ta npoaHanisyBatu ycKnagHeHHA Ha pi3HUX eTanax nicnAaonepawifiHoro
nepiogy. Mamepianu ma memoou. BuBueHO pe3ynbTaTii ONepaTMBHOMO NiKyBaHHA 29 nauieHTiB y nepiog 3 2016
no 2021 p. OuiHKy OyHKUIT KoniHHOro cyrnoba Ta AKOCTI XUTTA NaLieHTiB NPOBOAUIN 3 BUKOPUCTAHHAM LUKas-
onuTyBanbHUKiB Knee Scoring System (KSS), Western Ontario and McMaster Universities Arthritis Index (WOMAC)
[o onepadii Ta yepes 3, 6, 9, 12, 18 mic. nicna ii BUkoHaHHA. OUiHKY dyHKLUiOHanbHOro ctaHy nauieHTiB 3a KSS Ta
WOMAC BurpaxoByBanu y BiiCOTKax Bifi MakCManbHO MOXK/MBOI CyMu 6aniB 3a KOXHOIO LWKanow. Pesynemamu.
MoninweHHA AKOCTI XUTTA Ta GYHKLIOHANbHOrO CTaHy 3apeeCcTPOBaHO B NepioA Big 3 Ao 18 Mic., oTpuMaHo nonin-
LeHHA nokasHukis KSS (79,4 %, p = 0,03), WOMAC (27,1 %, p = 0,02) nopiBHAHO 3i CTaHOM A0 ONepaTMBHOro BTPY-
uaHHA (32,3 Ta 73,6 % BiANoBiAHO). Bin3HaueHa HeraTuBHa Kopenauia MiX iH4EKCOM Macy Tina  GyHKUioOHanbHUM
pesynbtatoM (R=-0,7; p = 0,03). Y nicnaonepauiiHomy nepiofi BUABNEHO YCKNafHEHHA y 3 NaLi€HTIB, 3 AKNX OJHO-
My XBOPOMY BUKOHAHO peBi3iiHe onepaTrBHe BTPYYaHHSA, a ABOM NPOBOAMIN KOHCEPBATMBHE NiKyBaHHA. BucHo-
8Kku. OEKC f03BONAE OCATTY NOMIMLUEHHA AKOCTI XXMTTA Ta GYHKLIOHaNbHOrO CTaHy BXe Ha paHHiX TepmiHax (Big
3 po 18 micauis) nicna onepauii. YocKOHaneHHaA onepauiiHoi TeXHIKK, aHani3 NOMUMIOK Ta perynspHe BUKOHaHHA
xipyprom onepauinn OEKC go3BonATb NONINWMTY pe3ynbTaTy Ta MiHIMI3yBaTK KinbKicTb ycknagHeHb. OqHOBMPOCT-
KoBe eHAoMpPOoTe3yBaHHA € onepaLielo BU60OPY ANA NALEHTIB 3 i30/IbOBaHVM ypa)KeHHAM nLLIe OAHOrO 3 BigAinis
KOMiHHOrO Cyrno6a, Aika 403BONAE 36eperTv AOCUTb BUCOKMI PiBeHb Gi3NYHOT aKTUBHOCTI.

KniouoBi cnoBa: octeoapTpo3s KONiHHOMO Cyrio6a; 04HOBMPOCTKOBE €HAONPOTE3YBAHHSA

Bctyn

Octeoaptput KojiHHoro cyrioba (OA KC) mocimae
MPOBIAHY TO3UIII0 32 YACTOTOIO BUHMKHEHHS Cepell yCix
ypaxeHb CymIo0iB. 3a TSIKKICTIO Tepediry 3aXBOproBaHHS
rnepedyBae Ha IpyroMmy Micli micis kokcaprtposy [1, 2].
OcTeoapTpUT KOJIIHHOTO Cyriio6a (roHapTpo3) BiIMiualoTh
Y KOKHOI IT’SITO1 JIIDAMHU Ha TutaHeTi. CXUJIbHICTh 10 pO3-
BUTKY LIi€] HEAYTM OCOOJMBO MalOTh OCOOM BIKOM cTapiie
Bin 40 pokiB, i, SIK 3a3HAYAETHCS MPU 1ILOMY, V KiHOK 3a-
XBOPIOBAHICTh Malixke B 2 pa3u BUIlA, HiXK y YOJIOBIKiB. 3a
CTAaTUCTUKOIO, Y CBiTi TOHAPTPO3 BigmivaoTh y 7—22 % ocib
[3, 4].

[lepmmii moCBim YacCTKOBOI apTPOILIACTUKU KOJIIHHO-
ro cyrjiodba npunaaae Ha noyatok 1970-x pokis. Hanmani
SIKiCTh iIMILTIAHTATIB Ta XipypriyHa TeXHiKa MOJIiMIIyBaIn-
Csl, 10 TO3BOJIMJIO NOCITTU PE3yJIbTaTiB, MOPiBHSIHHUX 3
pe3yJabTaTaMu TOTaJIbHOTO €HAOMNpOoTe3yBaHHs. JlesKi aB-
TOPU PO3IJISIAAIOTh OJJHOBUPOCTKOBE E€HIOMPOTE3YBaHHS
koustinHoro cyrioba (OEKC) sk ansrepHaTUBHUI METOJ

TOPIBHSHO 3 TOTAJIBHUM €HIONPOTE3yBaHHAM KOJiHHOTO
cyria06a abo KOpUryruolo 0CTe0ToOMi€lo [5].

3a TaHMMM aBCTPaJliliCbKOro pericTpy, yacTka OIHO-
BUPOCTKOBOIO €HIOIPOTE3yBaHHS Yy CTPYKTYpPi BCiX €H-
JIOTIPOTE3yBaHb KoJliHHOTO cyrioba y 2018 p. ctaHoBUIA
9,3 %. 3a nepiox 3 2003 mo 2018 p. Big3HaUYeHa TEHACHILiS
IO J1esiKoro 3HMKeHHs yactotn BukoHaHHs1 OEKC, a no-
TiM 10 MiABUIIEHHS (32 OCTAaHHI TpU POKU Ha 5 % 1opiu-
Ho). 3aranom yactotra OEKC HeyxmibHO 3pocTae. Bennke
3auikaByieHHs1 xipypriB-opromneais OEKC mninrBepmxy-
€ThCS MaHMMM PETicTpiB iHImmMX KpaiH. Tak, 3a maHumu
LIBEACHKOTO PeTicTpy eHaonpore3yBaHHs, y 2018 p. gact-
ka OEKC cranoBuna 8,3 % BiJ TOTaTbHUX €HIOMPOTE-
3yBaHb KOJIIHHOIO Cyrj00a, Ipu IIbOMY TaKOX BimmiueHa
TEeHIIEeHLIs 10 30iabpleHHs KiibkocTi BUKoHaHuX OEKC 3
KOXHUM pOKOM [6, 7].

30iJbIIeHHsT YaCTOTH i30JbOBAHUX YIIKOMIXEHb Me-
MiaJIbHOTO BiJUIUTYy KOJIIHHOTO CYIJIo0a, YIOCKOHAJECHHS
METO/IiB JIiarHOCTUKM, IHCTPYMEHTApPil0 Ta METOAMK iMII-
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JIJaHTalii TO3BOJISIIOTh 3aCTOCOBYBATH MaJIOiHBa3UBHE Orle-
paTuBHe JiikyBaHHsI, BiacHe sikuM € OEKC [8].

Meta AOCHIIKEHHS: OLIHUTH paHHI (YHKUIOHATbHI
pesynsratu OEKC Tta mpoaHanizyBati ycKJIagHEHHSI Ha
Pi3HMX eTarax IMicJasonepaiiifHoTo Mepiojmy.

Marepianu Ta meToan
Monynayia

PeTpocniekTBHO mpoBeAeHO aHaji3 OIepaTUBHOIO
JikyBaHHs 29 mauieHTiB 3 roHaptpo3oMm II-III cramii i3
CyOKOMITEHCOBAHUMM  KJTiHIKO-(DYHKI[IOHAJIBHUMM  TIPO-
sIBaMM, SIKi TMepeOyBajiMi Ha CTalliOHApHOMY JIIKYBaHHi y
kaiHiui 1Y «IHcTuTyT TpaBmarosiorii Ta opronenii HAMH
Vkpainn» y niepion 3 2016 mo 2021 p. Ta SKUM TIPOBOIHU-
mu OEKC. VY nociimkeHHs yBimm 8 dosoBikiB (27,6 %)
Ta 21 xinka (72,4 %), cepenHiit Bik cTaHOBUB 63,8 pOKy
(Bin 39 no 77 pokiB), MemiaHa innekcy macu tina (IMT) —
31,9 kr/m? (iHTepKBapTWIIBHUH iHTEpBas Bin 27,6 no 45,2).

JlocmimKeHHsT TIPOBOAWIIM BiIOBITHO OO0 YMOB lenbciH-
ChbKOI Jekapaliii 3a cxBajeHHs Kowicii 3 mutanb etuku 1Y
«IHcTuTyT TpaBMmarosorii Ta opromnenii HAMH VYkpainun»
(npotokon Ne 3 Bin 17.03.2020 p). Yci obcTexkeHi mianucanu
NOOPOBIBbHY iH(OOPMOBaHY 3ro/ly Ha y4acTb Y JOCTIIKEHHI.

Kpumepii exarouenns nauienmie y docaioncenns:

— ocTeoapTpuT KojiHHoro cyrioba II—I1I1I ct. 3a knacu-
dikamiero Kellgren — Lawrence 3 mepeBaXKHUM ypaxKeH-
HSIM MeIiaIbHOTO BifIiiy;

— BHpaXeHe BUTOHYECHHS CYTJI000BOTO XpsIia Y Mei-
aJTbHOMY BiImini;

— 3aJOBUIBHUI CTaH JIaT€PaJIbHOTO BiIIiTy KOJIIHHOTO
cyrinoba (HeylKOMKEeHUI MEHICK Ta ITOBHA TOBIIMHA Cy-
JI000BOTO XpsIIlia);

— IHTaKTHICTh MEpPeaHbOI Ta 3aAHBOI XPECTOIMOAIOHOT
3B’S130K, a4 TAKOX YChOT'O 3B SI3KOBOTO arapary;

— IHTaKTHIiCTb Cyr;J1000BO1 MOBEPXHi 3aIHHOIO BiIILTY
BEJIMKOTOMiJIKOBOI KiCTKU;

— MOXKJIMBIiCTb ITOBHOTO PO3rMHAHHSI KOJIHHOTO CYyTJIO-
0a yu 3ruHaJbHAa KOHTpaKTypa Tpoxu OiibIie Hixx 10°, Ba-
pycHa nedopmMailis He Oiybine HixX 10°.

Kpumepii euxarouenns 3 docaioncenns:

— TOTaJlbHE JeTeHEPATUBHO-IAUCTPOMIUHE YpaskKeHHS
BCIX BiIIiJIiB KOJIIHHOTO CYIJ100a;

— OIHOYACHE YPaKeHHST BHYTPIIIIHIX Ta 30BHIIIHIX BiI-
TIiJIiB;

— BUpaXkeHa KOHTPaKTypa;

— HecTabLIbHICTh 3B’SI3KOBOI0O anapaTy KOJIiHHOTO Cy-
rnooa;

— BUpaXeHUI rnareaodeMopaibHUI apTpo3;

— aKTMBHUI iHQEKIiHHUI MpolieC YU MOXJIUBICTh Jia-
TEHTHOI iHDeKIIil;

— BiJICYTHICTb aKTUBHOTO PO3TMHAHHSI B KOJIIHHOMY CY-
1001 (HECTTIPOMOXHICTh PO3TMHAJIBHOTO arapary 4u JAuc-
GYHKIIIST M SI31B)

— XPOHIYHi CYITyTHi 3aXBOPIOBAHHS Y CTadil I€KOMIIEH-
catii.

Memoou o6cmeix<eHHA
Ilepen omepallielo BciM malieHTaM BUKOHYBaJu 3a-
raJbHOKJIiHiYHI OOCTEeXEeHHSI, PEHTIeHOJIOTiuHEe MOCi-

JIKEHHSI Ta MaTHITHO-pe3oHaHCHY Tomorpadito (MPT),
a TaKOX MPOBOAMIN OLIIHKY (DYHKIIii KOJiIHHOTO cyrioba
3 BUKOPUCTAHHSIM TaKMX IIKaJ-OMUTYBaJlbHUKIB: Knee
Scoring System (KSS) Ta Western Ontario and McMaster
Universities Arthritis Index (WOMAC). Ouinky GyHKIIi-
oHajpbHOTO cTaHy manieHTiB 3a KSS ta WOMAC Bupa-
XOBYBAJIM Y BiIlCOTKaX Bi MaKCMMAaJIbHO MOXJIMBOI CYMU
0aJliB 3a KOXHOIO IIKajao. Hamani ouiHKy mpoBOIMIN
yepe3 3, 6,9, 12 Ta 18 mic. micag onepariii. Makcumaib-
HUI TEPMiH CIIOCTePEeXEHHS CTaHOBUB 24 Mic. (3 Buma-
k1). OCHOBHiI aHTPOTIOMETPUYHI TOKa3HUKH (3picT, Maca
TiJla) BUMipIOBaJu 3a JIOMOMOTIOI0 PYTUHHUX METOJIB Ta
00YHMCTIOBAJIM iHAEKC MAacCH TiJla 3a 3araJbHOMNPUNHSITOIO
dopmyIoro.

TexHika xipyp2iuHo20 empy4aHHs

IlepmuM erarom yciM mamieHTaM Oyna BHUKOHaHa
MiaTHOCTUYHA apTPOCKOIISI KOJIHHOIO Cyrjioba, IIo0
IEPEeKOHATUCSI B iHTAaKTHOCTI JaTepajJbHUX BIiIOUIiB Ta
3B’s13KoBoro amapaty. OKpiM TOro, y BHIIagKax YIIKO-
JDKeHHSI JlaTepajibHOTO MEHicKa TpaBMaTUYHOTO 4u Je-
reHepaTUBHOIO T'eHe3y MpOBOAMIM Horo pesekilito. Ha
KOXHY OTepallito 101aTKOBO OYB 3aroTOBIEHU I KOMILIEKT
TOTAJILHOTO €HJIONPOTE3a KOJIHHOTO Cyryioda Ha BUIAI0K
BUSIBJICHHSI TIpOoTUIIOKa3aHb 10 BUKoHaHHS OEKC. [dnsa
iMIUTaHTallii BUKOPUCTOBYBABCS MaJjOiHBa3MBHUIN BU-
THYTU MeIiaJJbHUI AOCTYI Bill BEpPXHbLOTO IIOJIIOCA HaMI-
KOJIiHKa NOBXWHOI0 9—11 cMm. 3miificHIOBaIM HaBiraiirmo
Ta 00pOOKY ITil KOMIIOHEHTH €HIOIIPOTE3a BEIUKOTOMII-
KOBOI Ta CTErHOBOI KicTOK. Ha TuGiaibHOMY IJ1aTO TiCTIsT
OIMMJIY Bi3yallizyBajacsl iHTaKTHICTb CYIVIOOOBOI MOBEPXHi
3aIHBOTO BiliTy BEJIMKOTOMIJIKOBOI KiCTKH, 1110 BKa3yBa-
JIO Ha CIIPOMOXHICTh MePeAHbOI XPECTOIOAIOHOT 3B’ I3K1
Ta NPaBWILHICTb BUOOPY TUITY omnepaliii. Ilicis nepeBipku
PYXiB Ta CTabiIbHOCTI Cyrjio0a Ha MPUMipIOBaJIbHUX KOM-
IMOHEHTaX 3a CTAHIApTHOK METOMAMKOIO 3MiliCHIOBajIacs
iMIUTaHTalisl eHpomnpore3a. [lepen ylIMBaHHSIM BHUKOHY-
BaJIM JIOKaJbHE iHGiIbTpalliiiHe 3HeOoMoBaHHS. JpeHax
HE BCTaHOBJTIOBAJIU.

VY nicnsonepaluiitHoMy Tiepiofii BCi MALliEHTH OTPUMY-
BaJIM aHTUKOATYISHTH Yy TPOMITaKTMUYHUX 103aX TIPO-
TATOM 3 TWXHIB, KOMMPECIHHUI TPUKOTAXK/eTacTUIHE
OMHTYBaHHS HIDKHIX KiHIIIBOK IIPOTSATroM 3—4 TUKHIB
ITicJIs oIrepaTUBHOIO JIiKyBaHHS. PeHTreHorpadito BUKO-
HyBaJIM HACTYIHOTO IHs ITicJIs onepallii Ta y BiZgaaieHOMY
nepioni.

CmamucmuyHuli aHanis

JItst cTaTUCTUYHOI OOPOOKM BUKOPHMCTOBYBAJIM CTaH-
nmaptHi ctatTucTuyHi maketn MS Excel, Statistica 10.0. ITix
yac MPOBEIEHHSI CTATUCTUYHOI 0OpOOKMU Pe3yJIbTaTiB J10-
CJIKEHHS JJIsS1 BU3HAYEHHSI PO3IOALTY HA HOPMAaIbHICTh
BUKOpUCTOBYBaiu Kputepiii KoamoropoBa — CwmipHoBa.
J1J1s1 TIOpiBHSITBHOTO aHai3y KiJbKiCHUX ITOKAa3HUKIB JT0-
CJIiIXKeHHsI BUKOPHCTOBYBAJIM HEIMapaMeTpUUHi KpUTepii:
paHTOBUIl KpuUTepili 3HaKiB BilKokcoHa, paHTOBUI KpHU-
Tepiii ManHa — VYiTHi (MOpiBHSJIBHUI aHaMi3 10 i Mmicis
ornepauii). Jlyist BcraHOB/IeHHs 3B’ 13Ky Mixk IMT Ta (yHK-
LIIOHAJIbHUMU pe3yJibTaTaMi BUKOPUCTOBYBAJIM PAHTOBUIA
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koediuieHT Kopensuii Cripmena (R). s onucy sikicHUX
03HaK BUKOPUCTOBYBAJIM BiTHOCHI (%) Ta abCOJTIOTHI Jac-
TOoTU. CTaTUCTUYHO 3HAUYIIMMHU BBaXKaJu BiIMiHHOCTI 3
kputepiem p < 0,05.

Pesynbratn

DyHKILIOHANIBHUI CTaH KOJIHHOrO cymioba MalieH-
TiB 1o omepaiii 3a mkamoo KSS cranosus 32,3 % (iH-
TepKBapTUJIbHUI Niana3oH Bix 22,8 no 38,4), 3a 1Kamaowo
WOMAC — 73,6 % (iHTepKBapTWJIBHMIA Jiana3oH Bix 63,6
1o 78,8), 1110 BilMOBifaI0 HE3aMOBIIBHUM pe3yJIbTaTaM.

[MTpu oabIIOMy aHaJTi31 TOKa3HMKIB IIKaJ yepe3 3, 6,
9, 12 Ta 18 Mic. micist onepatiii GyHKIIIOHaIbHI pe3yJibTa-
TH KJIiHIYHO Ta CTAaTUCTUYHO BipOTiMHO TOIMIITYBaIMCS.
Haiikpamii pesyabsrati Oy oTpuMadi uepes 18 mic. mics
omnepartii i cranoBwu 79,4 % (p = 0,03) 3a mkanoro KSS ra
27,1 % (p = 0,02) 3a mkanoro WOMAC. JInHamika paHHiX
(GYHKIIIOHABHUX pe3ybTaTiB (Bim 3 mo 18 mic.) Ha pi3HuX
TepMiHax IIicjisd orepallii HaBeaeHa B Ta0J. 1.

Takox BUSBICHO B3a€EMO3B’S130K HE3adOBIIbHUX pe-
syapTaTiB 3 IMT, 110 Mae BpaxoByBaTHCSI IIpU BUOODi
TaKTUKU JiiKyBaHHs. [1py mocmimkeHHi 3ajeXHOCTi HaMu
OTPMMAHO CTaTUCTUYHO 3Hauylly Kopessuito Mixx IMT Tta
dyHkuioHanbHuMu pesyasratamu (p = 0,03). Heratus-
He 3HaueHHs KoedilieHTa paHroBoi Kopessiuii CriipMeHa
(R=-0,7) cBiqunTh 1IpoO TE, 1110 YMM OiJIbIII MeTiaHHI 3Ha-
yeHHs IMT, Tum ripie gocsiraroTbesl (PyHKIIIOHANIBHI pe-
3ynbTaty nauieHTiB (R, %) yepe3 12 mic. micis orepartii.
Haiikpamumx ¢GyHKIIOHAJIBHUX pe3yJbTaTiB BOAJIOCS 0-
CATTH Y MaL€HTIB 3 HalimeHImuM IMT.

V miciagonepauiiiHoMy IIepiofi MU OTPUMAIM YCKJIamI-
HEHHS Y TPbOX MAIiEHTIB. 3 HUX OJHOMY XBOPOMY BHUKO-
HaHO peBi3iliHe oIlepaTHMBHE BTPYYaHHS, a JBOM iHIIUM
MPOBOANIOCS KOHCEPBATUBHE JIiKyBaHHSI.

KniniyHuti npuknao

[Mamient X., 37 pokiB. Jiaeno3: nehopMyrOUmnit 0CTEO-
apTPUT JIIBOTO KOJIHHOTO cyrinoba 3-i cT. AcenTUYHUMIA
HEKpO3 MemiaIbHOTO BHUPOCTKA JIiBOI CTETHOBOI KiCTKM.
KoHtpakTypa j1iBOoro KoJjliHHOTO cyrioba. boiaboBuii cuH-
npoM (puc. 1A-B).

[NamieHT cKap>XMBCs HA TIEPIOAMIHMI OiJIb Y JTiIBOMY KO-
JIIHHOMY CyIJI00i 3 HApOCTaHHSIM iHTEHCUBHOCTI 32 OCTaH-
Hi 6 Mic., He3HaYHEe OOMEXEHHS PYXiB.

IIpoBeneHO OMHOBUPOCTKOBE €HAOIPOTE3yBaHHSI JIiBO-
ro KosniHHoro cyrino6a (puc. 1E). YUepes 6 Mmic. marieHT me-
pecyBa€eTbCs 60e3 J0IaTKOBOI OMOPHU, BiiMida€e BiACYTHICTb
60J1pOBUX BimuyTTiB. Pyxu B KoniHHOMY cyrimo6i 5/0/165°.
Pesynbrat nikyBaHHs BigMiHHMI (KSS — 90).

O6roBopeHHsA

TenneH1iss 10 TOMIMIIEHHS KJIiHIYHUX i (DyHKIIIOHAJb-
HUX pe3yJIbTaTiB Ta MOKA3HUKIB 11IKaJl y HAILIUX TalliEHTIB
crocTepiraiacs depe3 3 Mic. Imicis omepaiii. Bxke moun-
Hao4M 3 3-MIiCSYHOTO TIepiomy TCisl omepallii malieHTH
BiI3HAYMIM TIOJIMIIEHHST SKOCTi XWUTTS Ta 30iIbLIEHHS
PYXOBOi aKTHMBHOCTI. AHAJIOTiUHi pe3yJabTaTu IIoHalu Y
cBoeMy nociimkeHHi N. Fisher Ta criiBaBT. Bonu 3a3Haun-
J, 110 93 % nalieHTiB OBEPHYJIUCS 10 CBOIX 3BUYAHMUX
(i3MYHUX Ta CIIOPTUBHUX HAaBAaHTaXXEHbD ITiCJIs1 BAKOHAHHSI
OEKC [2].

Hanani 3a Bcima 1mkajiaMu Bii3HA4eHO 301TbIIEHHS T10-
3UTUBHOI nuHaMmiku. Halikpaiii pe3ynasratu Oyjao OTpu-
MaHo 4epe3 18 Mic. Ticisi ornepaTUBHOTO JIiKYBaHHS, SIKi
craHoBwin 79,4127,1 % 3a mkanamu KSS ra WOMAC Bij-
MOBIAHO, 3 CTATUCTUYHO 3HAYYIIUMHU BiIMiHHOCTSIMHU I10-
PIBHSTHO 3 MTOKa3HUKAaMU JI0 OTIEPATUBHOTO JIiKyBaHHSI.

Ha cproromni Bce Oiblile BYSHUX y CBOIX TOCIIIKEHHIX
JIEMOHCTPYIOTh, 10 aAeKBaTHUI MifA0ip MAaLieHTIiB i BYAaCHO
BUKOHaHE OTNepaTUBHE JiKyBaHHS J103BOJISIIOTh IOCSATTH J10-
OpuX pe3y/IbTaTiB MOPIiBHSIHO 3 pe3y/IbTaTaMu MicCsl TOTab-
HOIO €HAOMNPOTe3yBaHHSI KOJiHHOIO Cyrjio0a, MpU LIbOMY
OEKC no3BoJisie 30epertv mpomnpioLerililo Ta HOpMaJlbHY
KiHEMaTHKY 3I0pOBOro cyrjioba [5]. Y HalmoMy noCTiIKeH-
Hi OyJIO MiATBEPIKEHO BUILIEBKA3aHi 3aJIEKHOCTI.

Ho nepesar OEKC Han ToTaqTbHUM €HAOMPOTE3yBaH-
HSIM KOJIIHHOTO Ccyrjo0a MOXXHa BiIHECTU: MEHIIIUI 00’ eM
pe3eKlIil KicTKOBOI TKAaHWHU, MEHIILY OIlepalliiiHy TpaBMy,
OLIBII paHHIO peabimiTalliio, MOCSITHEHHS OUIBIIOI aMII-
JITyOM pyXiB y Cyriao0i, 30epexkeHHs IMpOompioulemnilii Ta
HOPMAaJIbHOI KiHeMaTUKM KOJIiHHOro cyriaob6a. OmHak, 3a
IaHUMU OCTAHHIX IOCJiIXEeHb, Pe3yJbTaTh 3aMiHU OJHO-
BUPOCTKOBOTO €HAOMPOTE3a HA TOTAJIbHUI HE Taki ONTU-
MICTUYHI, SIK BBaxaju padiiie. Ha dyHKiioHaIbHI pe3yib-
TaTW BIUIMBAIOTh MOJENb iMIUIaHTaTa, NMpUYMHA PeBi3ii,
BeJMYMHA KiCTKOBOTrO JedeKTy Ta OCOOJIMBOCTI Xipyp-
rivHoi texHiku [5, 9]. D.S. Casper Ta criBaBT. BBaXalOTb,
10 Y Mali€HTIB 3 MeAiaibHUM ToHapTpo3oM Ticiist OEKC
(byHKIIiOHATBHI pe3yNbTaTH Kpallli, HixX MiCJIsl TOTaJTbHOTO
€HJIONPOTe3yBaHHS KOJIiHHOTO cyrioba [10].

Bbesnepeunoio mepeBaroro OEKC moxHa BBaxaTu Te,
10 Tic/sl YCTIIIHO BUKOHAHOTO Ta TMPaBUJIbHO MO3UILi-
OHOBAaHOTO OJIHOBMPOCTKOBOTO €HAOMPOTE3a KOJiHHUIA
Cyr00 3arajoMm i foro 3B’sI3KOBUIi amapaT 30Kpema IIpo-
TSroM 0araTboxX POKiB IMPOAOBXKYIOTh (DYHKIIIOHYBAaTH aHa-
JIOTiYHO 3M0POBOMY CYI100Y [6].

Ho nenmonikiB OEKC Hu3ka aBTOpPiB BiIHOCSTb HeE-
MOXJIMBICTh 3aCTOCYBaHHSI MPU yYpaKeHHi OEKiJTbKOX Bil-
MJTIB KOJIIHHOTO cymio0a, a TakoX Mpu HecTabuTbHOCTI

Tabnuys 1. QyHKYyioHaneHi pesynemamu 00 ma nicns eH0onpomesyeaHHs

Mrens [o onepauii 3 mic. 6 mic. 9 mic. 12 wmic. 18 mic.
(n=29) (n=24) (n=22) (n=18) (n=16) (n=13) P
KSS. % 32,3(22,8- 56,6 (49,1- 64,4 (57,8- 70,2 (64,2— 78,7 (69,8— 79,4 (73,6— 0.03
7 38,4) 62,1) 67,3) 77,1) 82,9) 84,3) ’
73,6 (63,6- 43,6 (39,1 37,7 (34,1- 34,8 (31,4- 28,3 (25,3- 27,1 (24,8-
0,
WOMAC, % 78,8) 47,2) 39,8) 37,9) 31,2) 30,6) 0.02

Mpumimku: KSS — Knee Scoring System, WOMAC — Western Ontario and McMaster Universities Arthritis Index.
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3B’SI3KOBOTO arnapary, BUpaxeHiii KOHTpaKTypi abo KyTOBiit
nedopmaliii B KoJiHHOMY Cyrio6i, natesodemMopalibHOMY
aptpo3si 3—4-1 cT., peBMaToinHOMYy abo crieldiyHOMY ap-
tputax [11—13].

V nocnimkenni M.H. Song Ta cmiBaBT. TTOBiIOMIISIIOTH
npo paHHi yckinamHeHHs micas BukoHaHHs OEKC. V 4
nauieHTiB 3i 100 BigzHavayacs qucioKallis MEHICKOBOTO
BKJIIMIIA €HOOIPOTe3a — BUPIIIEHHSIM MPOOJeMU cTa-

YR <

A

Jla 3aMiHa BKJIQJMIIIB €HIONPOTe3a Ha BKIIAAUI OibIIol
TOBIIMHU [14]. Y Hamomy IociimKeHHI TaKoX OyJIO BU-
SIBJIEHO OJMH BUMAJOK TUCJIOKAllil BKJIaaAuUIIa, SIKUM To-
TpeOyBaB peBi3iifHOrO BTpy4YaHHSI 3 HACTYITHOIO MOro 3a-
MiHOIO.

Bapro 3a3HauuTty, 1o y poboTax iHIIMX yYeHUX HaBe-
IIeHi JaHi Mpo Te, 110 3HAaYHA 4YacTKa YCKJIAZHEHb ITiCIIs
OEKC nposBistioTs cebe y repiiri S—7 poKiB. 31e0i1b110ro

E

PucyHok 1. MPT (A), KT koninHoz2o cyano6a (b — npama npoekyia, B— 6okoea npoekuyis), inmpaonepayitine gpomo (I') 0epekmy
Me0dianbHO20 8UPOCMKA CMe2HO80i KicmKu ma peHmzaeHozpadgia (npama ma 6okoea npoekyii, [ — 00 onepamueH020 NiKy8aHHA,
E — nicna onepayii) HUXHbOI KIHYi8KU nic/1a 00HO8UPOCMKOB020 eHOoNnpome3y8aHHsA
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1151 YaCcTKa KOPEJIIOE i3 TOMUIKaMU Y BU3HAUYE€HHI MTOKa3aHb
JUIST 1i€] METOIMKM XipypridyHOTO JIiKyBaHHSI, a TaKOX i3
BiTHOCHO HEBEJINKOI KiJIbKiCTIO BUKOHYBAaHUX OIlepalliit
OEKC nopiBHSIHO 3 YHCJIOM TOTAJIBHUX €HIOIIPOTE3yBaHb
KOJIiHHOTO cyrao6a [15].

K.T. Kim Ta cmiBaBT. ToBimoMJIsiIoTh Ipo 10-piuHe Bu-
KuBaHHS Ta 3amoBiabHiI pesynsratu OEKC y mamieHTiB
Mosozie 60-pigHoro Biky [16]. Lle MOSICHIOETHCS TUM, IO
TaKi Mali€eHTy 30aTHi paHillle BimHOBUTHUCS MicCIs omepallii,
MpuY LIbOMY BOHM BEAYTb OiIbII aKTUBHUI CIIOCIO KUTTSI.
VY nocnimxenHi D.A. Crawford Ta crniBaBT. He OTpUMaIN
BinMmiHHocTel y nanux micist OEKC B oci6 3 BUCOKOMO Ta
HU3BKOI0 Gi3UYHOIO aKTUBHICTIO [8].

Ha TepmiH excrutyaTalilii Ta BUXKMBaHHSI €HIOMPOTE3a
3HAYHWI BIUJIMB CITPABJISIE 3HOIICHHST 1Or0 KOMITOHEHTIB,
Ha 11e Bkazye W. Harris y cBoemy pociimkenHi [17]. 3 Kox-
HUM POKOM BiIOYBA€ThCSI BIOCKOHAICHHS Ta MOAM(iKaIlis
TUITB IMIUTAHTATIB, SKi 30aTHI BUTPUMATU OiIbILIY KiJlb-
Kicth mukiiB Teptsa. Ha mymky B.J. Kendrick Ta cmiBaBr.,
MOTieTUICHOBUI BKJIAAUIN, SIKUA BUKOPHUCTOBYETHCS B
enponpotesi Oxford, Mae GararopiuHy 3HOCOCTINKICTb. Y
CBOEMY JOCJi/I)KEHHi BOHU IMOKa3aJM, 1110 TOBIIMHA IT0JIi-
€TUJIEHOBOTO BKJIAIMIla 3MEHIIWIAcSI B CepelHbOMY Ha
0,4mmM 3a 20 pokiB [ 18], 1110 Moke OyTU CIIPUSITIIMBOIO TTPO-
THOCTUYHOIO O3HAKOIO I JTO3BOJISIE 3MEHIIUTU KiJTbKiCTh
pesiziit OEKC.

Obmedncenns docaidncentst. OGMEXESHHSIM 1IbOTO TOCITi-
JKEHHST € Majla BUOipKa XBOPUX Ta BiIHOCHO HE3HAYHUI
nepion crocrepeskeHHs. [lepcneKTUBOIO OOCTIIKEHHS €
TOIAJIbIIe CTIOCTEPEKEHHS 3a MalliEHTaMu 3 METOIO OIliH-
KM BiIgaJeHUX pe3y/IbTaTiB iX JIiKyBaHHS Ta YTOUHEHHSI I10-
Ka3aHb JI0 ONepaTUBHOTO BTPYYaHHSI.

BucHoBKuM

OIHOBUPOCTKOBE €HAOMPOTE3YBaHHS KOJIHHOTO CYTJIO-
0a 03BOJISIE AOCSTTU TMOJMIIIIEHHS SIKOCTi KUTTSI Ta (HDyHK-
LIOHAJIBHOTO CTaHY XBOPHX 3 TOHAPTPO30M BXKE Ha paHHIX
TepmiHax (Bin 3 no 18 MicsiiB) micist onepaitii. BoHo € one-
pati€o BUOOpY I MaLli€HTIB 3 i30JIbOBAaHUM YPaKeHHSIM
JIMIIIE OMHOTO 3 BiIMiJIiB KOJIHHOTO CYIJI00a, TO3BOJISIOYN
30eperTi JTOCUTh BUCOKWM piBeHb (hi3WMIHOI aKTUBHOCTI.
Kpamri pesynsraTé Bin3HaueHi y Malli€HTIB 3i 30epeXkeHOI0
BiCCIO HMZKHBOI KiHIIiBKM Ta HOPMaJIbHOIO MacCOIO Tija.

Konduikr inTepeciB. ABropu 3asiBJIsIIOTH PO BiACYT-
HiCTb KOH(UIIKTY iHTepeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI IPU MiATOTOBII JaHOI CTATTi.

Indopmanig npo BHECOK KOXKHOTO aBTOPA B MiATOTOBKY
cratTi. Kasrawnikoé A.B. — KOHUEIILIS Ta OU3aiiH TOCITi-
JKEHHSI, aHaJli3 oTpuMaHux panux; Jlimyn FO.M. — 306ip
Ta 00poOKa MaTepiaity, aHalli3 JaHUX JOCiIKeHHS, HaIl-
caHHs Tekcty; Cmagincvkuii FO.O. — 306ip Ta aHasi3 JaHUX
JITepaTypHUX IKepel, Bigdip Malli€HTiB, IIPOBEICHHS CTa-
TUCTUIHUX TOCHTIIKEHb.
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Results of unicondylar knee arthroplasty

Abstract. Background. Partial knee replacement (PKR) becomes
a more and more frequent method among the other methods of
surgical treatment of early stages of medial knee osteoarthritis. The
relevance and increasing number of PKR are confirmed by data
from various national registers. The purpose of the research was to
study the early functional results of PKR and to analyze the com-
plications at various stages of the postoperative period. The assess-
ment of the patient’s functional state according to the KSS and
WOMAC was calculated as a percentage of the maximum possible
sum of points for each of the scales. Material and methods. The
results of 29 PKR during the period from 2016 to 2021 were ana-
lyzed. Assessment of knee function and quality of life of patients
was performed according to the questionnaires Knee Scoring Sys-
tem (KSS), Western Ontario and McMaster Universities Arthri-
tis Index (WOMAC), which were used preoperatively and then

in 3, 6,9, 12, 18 months after surgery. Results. The most signifi-
cant improvement in quality of life and values of the functional re-
sults were observed in 3 and 18 months after surgery. After replace-
ment it was established the best functional outcome scales of KSS
(79.4 %, p=0.03); WOMAC (27.1 %, p = 0.02) compared with the
functional results before surgery (32.3 and 73.6 %, respectively).
A negative correlation was revealed between body mass index and
functional outcome (R = —0.7, p = 0.02). Conclusions. PKR al-
lowed us to achieve an improvement in the quality of life and func-
tional results already in the early postoperative period (from 3 to
18 months after the operation). The improvement of the operating
technique and the analysis of errors will improve the results of PKR
and minimize the number of complications.

Keywords: gonarthrosis; knee osteoarthritis; partial knee replace-
ment
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