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gradual dose titration (21 day titration step) until euthyroidism was achieved. Observation period was1 year. Statisti-
cal processing of data was performed using the computer program SPSS 21.0.

Results. The presence of significantly higher levels of MDA and significantly elevated (almost 2.3-fold) levels of
8-0OHdG in the patients of the study group indicates a pronounced stimulation of oxidative processes in such a poly-
morbid clinical situation. Stimulation of the oxidation processes occurs against the background of inhibition of the
antioxidant system, which is manifested by a significantly decrease in levels of both GPO (p <0.05) and SH-groups
(p <0.05). Correlation analysis revealed a positive association between TSH and GPO levels (r = 0.226, p = 0.029)
and a negative relationship between TSH and SH group levels (r =-0.227, p = 0.028). Conducting a one-way ANOVA
revealed the presence of an effect of TSH levels on the level of GPO (p = 0.039) in this category of patients.

The administration of levothyroxine was accompanied by a decrease in MDA and 8-OHdG levels at the end of the
observation period, although these changes were unreliable, and a significant increase in the antioxidant protection
indexes — GPO (p = 0.016) and SH-groups (p = 0.001).

Conclusions. The presence of a combined course of arterial hypertension, type 2 diabetes and subclinical hypo-
thyroidism with TSH in the range 6.0-10.0 uMUd/ml is accompanied by the presence of pronounced oxidative stress.
Prescribing levothyroxine replacement therapy to patients with such polymoride pathology leads to an improve-
ment in the oxidant-antioxidant balance by intensifying the antioxidant defense mechanisms to a greater extent

than by inhibiting the oxidative processes.

Key words: hypertension, type 2 diabetes, subclinical hypothyroidism, levothyroxine, oxidative stress.
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BMN/INB HECTEPOIAHUX NPOTU3AMANIbHUX 3ACOGIB TA MAPALLEETAMO/TY HA CTAH KICTKOBOI
TKAHWHU 3A YMOB EKCMEPUMEHTAJIbHOTIO NNOTUPEO3Y TA OCTEOAPTPO3Y
O3 «QHinponeTpoBcbKa MmeauYHa akagemia MO3 YKpaiHu» (m. [Hinpo)

38’A30K ny6niKauii 3 nNfaHOBMMM HayKOBO-A0CNIA-
HUMKU poboTamu. Po6oTa BMKOHAHA 3a MaTepianammu
[ocCniaXKeHb Kabeapwn dapmakrosiorii Ta KAiHivHOT dap-
makonorii 43 « AMA MO3 YkpaiHu» 3a Temoto «Papma-
KO/IOTIYHUI aHa/i3 opraHo- Ta eHAoTenionpoTeKL;ji 3a
YMOB €eKCNepuMeHTaNbHUX NaTONOMYHMX CTaHiB» (N2
neprkpeectpauii 0118U006631).

Bctyn. Ha cboroAHilWwHin AeHb iCHYE oyeBMAHA He-
obxigHicTb B igeHTUIKaLIl BiomapKkepiB, AKi moran 6
nepenbaynMTi peakuito MaLieHTa Ha JiKyBaHHA OCTeO-
apTpo3y (OA), Hacamnepeq, NpU KOMOPBIAHWUX CTaHaXx.
Biaomo, wo rinopyHKuia wutonoaibHoi 3ano3m (LLU3)
NpW3BOAMUTL A0 MeTaboNiuHUX NOpyLIeHb, AKi HeraTus-
HO BMJ/IMBAIOTb HA CTaH KICTKOBOI i XpALLOBOI TKAHUHMU,
3ymostotoun possutok OA [1,2].

OgHumm 3 nposasie OA BBa*Ka€TbCA NaTONOrIYHA
3MiHa cybxoHApanbHOI KiCTKM, fika pearye Ha 3axBo-
pIOBaHHA YTBOPEHHAM CKNEpo3y, KPaloBUX KiCTKOBUX
BMPOCTIB Ta popmyBaHHAM aedopmauii cyrnobosumx
NOBEPXOHb BHACAIAOK PYMHYBAHHA KiCTKOBOI TKaHWHW.
Xoua HecTepoiaHi npoTusananbHi 3acobu (HM33) edek-
TUBHI 15 3MeHLWeHHs 6010 i iIHBaNiAHOCTI Y NALLiEHTIB
3 OA, [0 TenepilWwHbOro Yacy HeACHO, AKOK MIpOHo L
npenapaTy MOXyTb BNAMBATU HA meTaboniam cyrnobis
i, OT)Ke, Ha CTPYKTYpY cyrnobis, 0co6anBO Ha T/i GYHKL,i-
OHanbHOI HegocTaTHocTi L3 [3,4].

OcobnusicTb nikyBaHHA OA npu cynyTHbOMY rinoTu-
peosi € B Npu3HavYeHHi 6a30B0i 3amiCHOi rOpMOHaNbHOT
Tepanii Ta HM33, npoTte nutaHHa sBnansy HM33 Ha KicT-
KOBY TKaHWHY Ta B3aEMOAIA JAaHWX NpenapaTiB Npu Ko-
MOpbIiAHIM NaTonorii Ha HaW Nornaa AOCNIAXKEHI Heao-
CTaTHbO [3-5].

Merta gocnigeHHA — JOCNIANTU 3MiHM PiBHA Map-
Kepy CTX | nig BNAMBOM HeCcTepoigHMX NPOTU3anaabHUX

dsnosivets@ukr.net

3acobiB Ta mapaueTamosy 3a yMOB eKCnepuMeHTaIbHUX
€KBiBa/JIEHTIB rinOTMPEOo3y Ta OCTE0aAPTPO3Yy.

O6’eKT i meToam pocnigKeHHA. [ocniaKeHHA npo-
BeAeHHi Ha 70 6innx 6e3nopogHmMx Lypax ob6ox cTaTel,
Baroto 230-250 r, AKi yTpMMyBa/iMCb y CTaHOAPTHUX
ymosax Bisapito 3 « JMA MO3 YkpaiHu». EkcnepnmeH-
TaNbHi AOCNiAKEHHA BUKOHAHI BigNOBiAHO A0 «3aranb-
HUX €TUYHUX NMPUHLMMNIB EKCMEPUMEHTIB Ha TBAPUHAX»
(VkpaiHa, 2001 p.) Ta nonoxeHb «EBPONENCHKOI KOH-
BEHLii Npo 3axucT xpebeTHUX TBApWH, AKi BUKOPUCTO-
BYIOTbCA O €KCMEePUMEHTANIbHMX Ta iHWMX HAYKOBUX
uiner» (Ctpacbypr, 1986 p.). Mpu nposeaeHHi gocni-
[)KEHHA pernaMeHT 3aTBEPAKEHUIM eTUYHOK KOMICi€t
A3 «AMA MO3 YKpaiHu».

EkcnepumeHTanbHMiA octeoapTpos (EOA) Biatsopto-
Ba/IM LUIAXOM OAHOKPATHOrO BHYTPILIHbOCYTN060BOro
BBeAeHHA 0,1 M po34yMHY MOHONOAOLUTOBOI KUC/IOTH Y
KOMIHHWI cyrno6, KNI roTyBasin 3 pO3paxyHKy 3 Mr pe-
aKkTMBY Ha 50 MK cTepuibHOrO ¢$i3ioN0oriYHOro PO3UNHY
[6,7]. EKkcnepumeHTanbHUi rinotnpeos (Er) BiaTsopto-
Ba/M WNAXOM eHTepanbHoro seeseHHA 0,02% po3umHy
Kapbimasony (npenapat «Ecna-kap6», BUpobHULUTBA EC-
napma MmbX, HimeuunHa; B TabneTtkax no 5 abo 10 mr),
AKMIA TOTYyBanM 3 Po3paxyHKy 5 mr Ha 250 mn ¢isiono-
rYHOro PO34MHy Ta AaBaM 3 MUTHUM PaALLIOHOM TBApWUH
BMPOAOBK 6 TUKHIB [8]. AneKBaTHICTb Moaeni niaTeep-
fxkysanu pisHem TTT, T, Ta T, cupoBaTku KpoBi LypiB.

Micha dopmyBaHHA eKcnepMMeHTanbHUX Mogenem
ET Ta EOA Ha 42 poby ekcnepumeHTy TBapuH BUBipKoBO
po3ainunn Ha 14 pocnigHux rpyn no 5 wypiB y KOXHiM
rpyni (n=5): | rpyna — wypwu 3 EM+EOA 6e3 «nikyBaHHA»;
Il rpyna, KoTpa oTpumyBana L-TupokcuH (T) y posi 1,5
MKT/Kr (BHYTPIiLUHbOLLIYHKOBO); Il rpyna — avknodeHak
HaTpito ([) y Ao3i 10 mr/Kr (BHYTPiWHbOLWAYHKOBO); IV
rpyna — T+[, y BiANOBiAHUX [03aX Ta WAAXY BBEAEHHS;
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V rpyna — ibynpodeH (l) y aosi 5 mr/
Kr (BHyTpilWHboWwAyHKoBO); VI rpyna
— T+l y BignoBigHMX go3ax Ta wWnaxy

Tabnuua — NoKkasHuKK pisHA CTX | cMpoBaTKM KPOBI Y LypiB Ha
¢oHi BBegeHHA HM33 3a ymoB moaentoBaHHA rinotupeosy Ta

ocTteoapTpo3y (Mtm)

BBeaeHHA; VII rpyna — menokcmkam
(Men) y no3i 10 mr/Kr (BHYTpiWIHbOLL-

nyHkoso); VIl rpyna — T+Men y Bigno-

BiAHMX [03ax Ta WANAxy BBeaeHHsA; IX
rpyna — napauetamon (M) y gosi 150
Mr/Kr (BHYTPiLWHbOWAYHKOBO); X rpyna

— T+ y BignoBigHMX g03ax Ta WAAXY

BBeaeHHsa; Xl rpyna — Himecynig (H) y
003i 80 Mr/Kr (BHYTPIWHbOLWIYHKOBO);

Xl rpyna—T+H y BignosigHux go3ax 1a
wnaxy seegeHHs; Xl rpyna —uenekok-
cunb (L1) y £03i 50 mr/Kr (BHYTpILLHbOLL-

nyHkoBo); XIV rpyna — T+U y Bignosia-

HMX [03aX Ta WAAXY BBeAEHHs. Bubip
npenapaTiB 3acCHOBaHUIM Ha BUMOrax

HacTaHOB A/1A MEepPBUHHOI MeaUYHOI
OOMOMOrM 3 NiKyBaHHA OCTE0apTPO3y

Ta rinotmupeosy (http://guidelines.moz.
gov.ua).

BBegeHHs npenapaTiB  3AilicHIO-
Ba/N LWOAEHHO 3 42 nobu ekcnepwu-
MEeHTY Ha ¢OHiI HapoCTaHHA naToso-

riYHUX 3MiH BNPoAoBX 5 4ib y go3ax
Ta pexumax, HasegeHux suwe. [na

OTPMMAHHA OAHOPIAHOI cycneHsii gna

BHYTPILUHbOLIIYHKOBOTO  BBEAEHHSA
TabnetoBaHMx GOpM BUKOPUCTOBYBA-
M po3unH TeiHy-80 (Monicopbat 80,

YKpaiHa).
KinbkicHuin piseHb CTX | cupoBaT-

Fovna, nbenapat Ta foro 103a PieHb CTX | PieHb CTX |
pyna, npenap A Ha 42 poby, nr/mn |Ha 47 pnoby, nr/mn
| rpyna EM+EOA (6e3 «nikyBaHHA») (n=5) 122,4+0,72 122,76*+0,56
Il rpyna L-vpokcuw (T) 122,08+0,99 117,96#+1,22
1,5 mKr/kr (n=5) e reEEE
Il rpyna gmuknodeHak Hatpito ([4) 122.04+1 11 02 748%+2 44
10 mr/kr (n=5) e ! -
IV rpyna anknodeHak HaTpito £
(0)+L-Tvpokent (T) (n=5) 121,78+1,28 85,76#*+1,10
v rpyna ibynpogen (1 121,741,18 97,844#*+2,34
5 mr/Kkr (n=5) [ ! -
VI rpyna ibynpodeH (I)+L-TupokcuH (T) (n=5) 122,1£1,10 95,04#*+1,06
VIl rpyna menokcukam (Men) 121 64+1.45 110 8#%+1 40
10 mr/kr (n=5) e e
VIl rpyna menokcnkam %
(Men) +L-TupokemH (T) (n=5) 122,38+1,05 104,42#%+1,65
IX rpyna napauetamon (M)
150 mr/kr (n=5) 121,86+0,89 120,74#+1,21
X rpyna napauetramon
(M) +L-TupokcuH (T) (n=5) 121,58+1,20 117,1#+1,24
XIrpyna Himecynia (H) 122,1240,93 | 110,98#*+1,07
80 mr/kr (n=5) e ¢ -
Xl rpyna Himecynig, %
(H) +L-TupokcuH (T) (n=5) 121,84+1,17 104,48#%+1,47
XIll rpyna uenekokcub (L) 122,02+1,12 114,424+1,51
50 mr/kr (n=5) i i
XIV rpyna uenekokcm6b %
(LL) +L-Tpokcu (T) (n=5) 122,54+0,73 112,82#%+1,22

KN KpOBi BU3HAYa/IM METOAO0M KOHKY- Mpumitka: # — 3HaYeHHA gocToBipHi (p < 0,05) No BiAHOWEHHIO 40 BIANOBIAHOIO NOKAa3HMKa

peHTHoro I®A in vitro ggivi (Ha 42 Ta 47
006y eKcnepuMMeHTy) 3 BMKOPUCTaH-
HAM iMyHOPEPMEHTHOI TecT-cucTemm
ELISA Kit for Cross Linked C-Telopeptide Of Type |
Collagen (Cobas, Roche Diagnostics, LLseliuapis) 3rig-
HO 3 MEeTOAMKOI BMPOOHMKA Ha aHanisatopi «Elecsys»
¢dipmu Roche (Roche Diagnostics, LLBeiiuapis). 3pasku
KPOBi OTPMMYyBanM 3 XBOCTOBOI BEHW LUYPIB LUAAXOM il
NyHKLiT 332 LONOMOrot BaKyyMHOI cuctemu Ha 42 1a 47
[006y ekcnepuMeHTy. 18 OTPMMaHHA CMPOBATKMU 3pas-
KM KPOBi B NPO/AOBXK 2 FOAMH 3ropTasinca Npu KiMHaTHil
TemnepaTypi (18-25° C) 3 noganbwmnm UeHTpUdyryBaH-
HAM nNpu npuckopeHHi 1000g. [iana3oH BM3HA4YeHHSA
cknagas 8ig 123.5 o 10000 nr/mn, MiHiManbHO BM3Ha-
YaeMa KOHLEHTPaALLiA MapKepy y 3pa3kax cknagana 49.5
nr/mn [5].

Ha 47 pnoby ekcnepumeHTy BCi TBapMHM nicna 3abo-
py 6ionorivHoro maTepiany BUBOAMIUCA 3 AOCHiIANKEH-
HA WAAXOM AeKaniTauii nig TioneHTanoBMM 3arasibHUM
3HebO0/IeHHAM 33 CTaHAAPTHO METOAMUKOIO.

CTaTMCTMYHA 06pobKa AaHUX NPOBOAMAACH 3 BUKO-
puUcTaHHAM nakeTy nporpam STATISTICA 6.1 (StatSoftinc.,
cepiiHnin Homep AGAR9S09E415822FA) Ta BK/AOYana
pO3paxyHKu cepeiHix apudmeTUuHmUX 3HadYeHb (M) Ta ix
noxnbok (+m). BiporigHicTb pi3HuMLi cepeaHix apudme-
TUYHMX (p) 3HaUYEHb NOKa3HMKIB NPoBOAUANCA 33 LOMNO-
MOrot0 HermapameTpuyHoro — U-kputepito MaHHa-YiTHi.
BctaHOBNEHHA BIPOriAHOCTI BHYTPILIHBOIPYNOBMX Ta
MiXKTPynoBMX BiAMIHHOCTEW NPOBOAMIOCA 33 AOMNOMO-
rol napameTpuyHoro t-kputepito CT'togeHTa Ta meTo-
Ay oaHodaKTopHOro gucnepciiHoro aHanisy (ANOVA).

rpynu.

| rpynu; * — 3HaueHHs focToBipHi (p < 0,05) No BigHOWEHHIO 40 BiANOBIAHOMO NOKasHUKa Il

BiaAMiHHOCTI BBaKa/M CTaTUCTUYHO AOCTOBIPHUMM MpPW
3HayveHi p<0,05. Nepea 3acTocyBaHHAM NAapaMeTPUYHMX
KpUTepiiB NnpoBoAniacA nepesipka rinotesn npo Hop-
MaJIbHWI 3aKOH PO3NOoAiNY BUNaAKOBMX BENNYMH [9].

Pe3ynbTatv gocnigKeHHA Ta ix obrosopeHHsA. Mpu
QHani3i OTPUMaHUX pe3ynbTaTiB BCTAHOBNEHO, WO 3MiHM
piBHA CTX | y cMpoBaTLi KpOBi LypiB Mig BNAMBOM Npu-
3HaueHHs HM33 Ta napauetamony BiabyBaloTbcA Heo-
AHaKkoso (Tabn.).

Tak, Ha 42 poby y BCiX eKCnepuMMeHTaIbHUX rpynax
CMOCTepiranocb BUparkeHe NigBULLEHHA PiBHA MapKe-
py CTX |, wo Bigobparkae po3BMTOK NATONOFNYHUX 3MiH
niZ BNAMBOM €KCMEPUMEHTANIbHUX MoAenel, AKi AeLo
36inbwyBannch Ha 47 poby ekcnepumeHTy y | rpyni. Mig,
BM/IMBOM 6a30B0i 3amicHoOi Tepanii L-TupoKcMHOM cro-
CTepiraeTbCcA He3Ha4yHa TeHAEHLIA A0 3HUXKEHHA A0CNi-
[XKYBaHOTO Mapkepy, Lo BigobpakeHO MOoKasHUKaMu
Il eKcnepuMmeHTasibHOI rpynn, NpoTe GiNbll BUpaXKeHe
3HUKEHHA PIBHA MapKepy CNoCTepirasock Npu CymicHO-
My Npu3HayeHi L-TupokeuHy 3 HM33 (Taba.).

AK BUAHO 3 TAbaAuULi, 6iNbll BUPAXKEHE 3HWUMKEHHA
piBHto CTX | cnoctepira€tbca npm CymiCHOMy MNpu3Ha-
yeHi HM33 Ta L-TMPOKCUHY, WO 3a3Hayae binbw edek-
TUBHY dapmakoTepanito Ta AOUibHICTb NPU3HAYeHHA
3amicHoi Tepanii nig Yac NikyBaHHA AaHOT KoMopbigHoi
natonorii. MpoTe 3 ornAagy Ha OTPUMaHi pe3ynbTaTy, 3a
CTyneHeMm BNJIMBY Ha AereHepaTuBHO-AUCTPOodidHi Npo-
LLeCH Y KICTKOBI TKaHWHI AOCNigKeHi npenapaTti MoXKHa
pO3TallyBaTK HACTYMHUM YMHOM: ANKAOdEHAK HaTpito >
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ibynpodeH > Himecynig = MeNoKcnKam > LeneKkokcmno >
napaueTamor, LWo Bifobparkae pisHy ePpeKTUBHICTb 3a-
3HauyeHux npenaparis (Tabn.).

BioximiuHi mapkepu, AKi yTBOPHOKOTbLCA BHACAIAOK
pyMHYyBaHHA KonareHy | Tuny, He 3HaAMLWAW LWIMPOKOro
3aCTOCYBaHHA B AKOCTI CenekTMBHUX iHaukatopis OA
BHAC/iAOK cneumdiyHOCTI NaTONONYHOIo NPOLECY, KU
6iNbLW CTOCYETHbCA TKAHWH YTBOPEHMX KonareHom Il Tuny.

TMpeo3y Ta OA BigobparkatoTb ePpeKTUBHICTb B3aeMoAil
npenapaTiB Ha TN NPU3HAa4YeHHA TUPOKCMHY Ta CTyNiHb
BMNAMBY MpenapaTiB Ha KiCTKOBY TKAaHWHY 3a piBHeM ii
PYMHYBaHHA.

BucHoBKM

1. BusHauyeHHaA pisHA CTX | 4O3BONAE OLLIHNTU aKTUB-
HICTb OCTEOKNACTIB 3a Ki/IbKiCTIO NPOAYKTIB po3naay Ko-
nareHy | TNy Ha GOHi eKCnepuMeHTaIbHUX eKBIBasIEH-

BinblWw WMPOKe BUKOPUCTAHHA BOHM OTPMMAAM Npu na-
TONOTii CYTO KiCTKOBOI TKaHWHM, TaKMUX AK OCTEONOpos3,
OCTEOHEKPO3 Ta retepoToniyHa ocudikauis. MpoTe Bigo-
MO, WO ANKNodEHaK HaTpito 34aTHMI BIAMBATU HA KiNb-
KicTb octeoditie npu OA [10,11] Ta Ma€ CNIPOMOXKHICTb
NPUrHivyyBaTM pe3opbuito KiCTKOBOI TKAaHMHU LUIAXOM
npoTu3ananbHoi Aii [12].

Y pocnigxeHHi Jankowski C.M. 3 cnisasT. (2013)
6yN0 NOKa3aHo, WO NapaLeTamon He BMJIMBAE Ha Map-
Kepw yTBOPEHHA KiCTKOBOI TKAHWHW Y YOOBIKiB cepen-
HbOrO Ta cTapLioro Biky [13].

Ha anb, iHWnx gaHmx wopo snavey HM33 Ha pi-
BeHb MapKepy CTX | npmn OA Ta cynyTHbOMY rinoTUpeosi
Y AOCTYMHi Ham niTepatypi He 6yno 3HaliaeHo.

TakMm 4YMHOM, NpoBeAeHe AOCNIOXKEHHA MAE Bak-
NnBe 3HAYEHHA ANA BU3HAYEHHA MUTaHHA MPO BM/MB
HMN33 Ta napaueTtamony Ha aKTUBHICTb ocTeobnacTiB Ta
OCTEOoKNacTiB nif Yyac papmakoTtepanii nposasis OA Ha
¢doHi rinoTMpeosy Ta Bigobpakae edeKTUBHICTb NiKy-
BaHHA pisHMMK rpynamm HM33. OTpumaHi pe3ynbtatu
npo snaue HM33 Ta napaueTamony Ha piBeHb MapKepy
CTX | Ha ¢OHi ekcnepuMeHTaNbHUX €KBiBaNEHTIB TiMno-

TiB OCTEOAPTPO3Y Ta riNnoTUpPeosy.

2. MNpun ocTeoapTpo3i HalbiNbLLi NAaTONOTIYHI 3MiHK
BUPAXKEHi Yy XPALWOBIN TKAHWHI HiXK Yy KiCTKOBII, BHAcAi-
OOK Yoro mapkep CTX | mae AOMOMIXKHIM xapakTep Ta
Bif,0OpParKa€e CTyMiHb PYMHYBaHHSA KiCTKOBOT TKAHWMHM Ha
KiHLEBMUX CTaAiaxX NAaTONOr4YHOro npouecy.

3. OtTpumaHi gaHi pisHa CTX | cnpoBaTKu KpoBi Wypis
Bigo6parkae ctyniHb Bnaney HIM33 Ta napauetamony Ha
po3nag, KonareHy | Tuny BHacnigoK B3aeEmMoAii npenapa-
TiB MPW eKCnepuMeHTaIbHOMY OCTEOApTPO3i Ta rinoTu-
peosi.

4. 3a cTyneHem BMJIMBY Ha AereHepaTMBHO-ANCTPO-
bivHi NpouecK y KiCTKOBIM TKaHWHI AocnigkeHi npena-
paTU MOXKHA pO3TallyBaTW HACTYMHUM YMHOM: AUK/O-
deHak HaTpito > ibynpodeH > Himecynig = MenoKkcnkam
> Luenekokcmb > napaueramon.

MepcnekTnBM NoganblunX gocnigxeHb. [naHyeTb-
€A noganblue AOCNIAKEHHA NPOTU3ananbHOI aKTUBHOC-
Ti XoHApPOiITUHY cynbdaty Ta HIM33 npu ekcnepumen-
Ta/IbHUX eKBiBa/ZieHTax OCTe0apTPO3y Ta FinoTMpeosy 3
MEeTO O6IPYHTYBaHHA paLioHaIbHUX KOMBiHALiN.
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BMN/INB HECTEPOIAHWX MPOTU3AMNA/IbHUX 3ACOBIB TA MAPALLETAMO/Y HA CTAH KICTKOBOI TKAHUHU 3A
YMOB EKCNEPUMEHTAJIbHOTIO FNNOTUPEO3Y TA OCTEOAPTPO3Y

Hociseub AI. C.

Pestome. B cTaTTi gocniakeHi 3miHu pisHa mapkepy CTX | nig BniMBom HecTepoigHMX NpoTM3ananbHmx 3acobis Ta
napaLeTamosy 3a yMOB eKCepuMeHTalbHUX eKBIBaNIEHTIB rinOTMpeo3y Ta 0CcTeoapTpo3y. EkcnepumeHTu nposeaeHi
Ha 70 6innx 6e3nopogHuX Lypax 060x cTaTen, AKUM BiATBOPEHUI OCTE0APTPO3 Ta rinoTnpeos. KinbKicHUI piBeHb
CTX | cMpoBaTKM KPOBi BU3HA4Yann MeToAOM KOHKypeHTHoro I®A in vitro agidi Ha 42 Ta 47 noby eKcnepumeHTy.
Mpwn aHani3i oTpMmaHmx pe3ynbTaTiB BCTaHOBAEHO, WO 3MiHK piBHA CTX | y cMpoBaTLi KpoBi LypiB Nig BNAMBOM
npusHadeHHAa HM33 Ta napauetamony BifbyBatoTbcA HeOAHAKOBO. Ha niactasi npoBeAeHOro AOCAIAKEHHA BCTa-
HOB/IEHO, W0 BU3HAYeHHA piBHA CTX | ,03BONAE OLHUTU aKTUBHICTb OCTEOK/IACTIB 3a Ki/IbKICTIO NPOAYKTiB po3nagy
KonareHy | TNy Ha GOHi eKcnepMmeHTaZIbHUX EKBIBA/IEHTIB OCTE0aPTPO3Y Ta rinoTMpeosy. 3a CTyneHem BMAMBY Ha
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KNIHIYHA TA EKCMEPUMEHTAJIbHA MEAWULIUHA

AereHepaTUBHO-AMCTPOdIYHI NPOLLECH Y KICTKOBIN TKaHWHI AOCAIAXKEHI NpenapaTn MOXHa po3TaLlyBaTV HAaCTYMHUM
YMHOM: AMKNOodEHaK HaTpito > ibynpodeH > Himecynig = MeNIoKCUKaM > LiefleKoKemb > napauetamon.
KnrouoBsi cnoBa: octeoapTpos, rinotupeos, HM33, dapmakoTtepanis, 6ioximiuHi mapkepu, CTX 1.

B/IMAHUE HECTEPOUAHbLIX NMPOTUBOBOCMNA/IUTE/IbHbIX CPEACTB U MAPALUETAMOJIA HA COCTOAHUE
KOCTHOW TKAHU MPWU SKCMEPUMEHTA/IbHOM FMMOTUPEO3E U OCTEOAPTPO3E

Hocusey A. C.

Pe3stome. B ctaTbe nccnenosaHbl M3ameHeHMA ypoBHA mapkepa CTX | noa BaMaHUMEM HecTepougHbIX MPOTUBO-
BOCMa/INTENbHbIX CPEACTB M MapaLLeTaMona B YC/IOBUAX IKCMEPMMEHTA/IbHbIX SKBMBAZIEHTOB M’MNOTMPEO3a M OCTEO-
apTpOo3a. IKCNepuMeHTbl NpoBeaeHbl Ha 70 6enbix 6ecnopoaHbix Kpbicax 060ero nosia, KOTOpbIM BOCCO34aH OCTe-
0apTpO3 U rnnoTMpeos. KonnyectseHHbIM yposeHb CTX | CbIBOPOTKM KPOBU OMNpesensinim MeToaomM KOHKYPEHTHOIO
NOA in vitro gBaxkapl Ha 42 n 47 cyTKM 3KcnepumeHTa. MNpu aHann3e NoayyYeHHbIX Pe3yabTaToB YCTaHOBAEHO, YTO
nameHeHuAa yposHa CTX | B cbIBOpOTKe KpoBM Kpbic noa sanaHmem HIMBC u napaueTamona npomcxogAat HeoANHaKo-
BO. Ha 0CHOBaHMM NpoBeAEHHOro Nccaef0BaHNA YCTaHOBNEHO, YTO onpeaeneHme ypoBHa CTX | no3BonAeT oueHnTb
AKTMBHOCTb OCTEOK/IACTOB MO KO/IMYECTBY NPOAYKTOB pacnafa KossareHa | Tuna Ha ¢oHe sKCcnepuMeHTaibHbIX K-
BMBaJIEHTOB OCTE0aPTPO3a M rMnoTupeosa. Mo cTeneHn BO3LENCTBUA HA AereHepaTUBHO-ANCTPOdUYECKne npoLec-
Cbl B KOCTHOW TKaHW MCCeA0BaHHbIE MPernapaTbl MOXHO PAcnoONOKUTb Cleayrowmm obpasom: AMKNodeHakK HaTpuA
> nbynpodeH > HUMmecyana = MeNOKCUKaM > LLleNeKOKCMb > napaueTamonn.

KntoueBble cnoBa: octeoapTpos, runotupeos, HMNBC, papmakotepanus, buoxmmmnyeckne mapkepnl, CTX 1.

INFLUENCE OF NONSTEROID ANTI-INFLAMMATORY DRUGS AND PARACETAMOL ON THE CONDITION OF BONE
TISSUE DURING EXPERIMENTAL HYPOTHYROIDISM AND OSTEOARTHRITIS

Nosivets D. S.

Abstract. The article investigated changes in the level of CTX | marker under the influence of non-steroidal anti-
inflammatory drugs and paracetamol under experimental equivalents of hypothyroidism and osteoarthritis. To date,
there is a clear need to identify biomarkers that could predict a patient’s response to osteoarthritis treatment,
primarily in comorbid conditions. It is known that hypofunction of the thyroid gland leads to metabolic disorders that
negatively affect the condition of bone and cartilage, causing the development of osteoarthritis. One manifestation
of osteoarthritis is considered to be a pathological change in the subchondral bone, which responds to the disease
by the formation of sclerosis, marginal bone growths and the formation of deformation of the joint surfaces due
to the destruction of bone tissue. Although NSAIDs are effective in reducing pain and disability in patients with
osteoarthritis, it is still unclear to what extent these drugs can affect joint metabolism and, therefore, joint structure,
especially against the background of functional thyroid insufficiency.

The experiments were carried out on 70 white outbred rats of both sexes, which recreated osteoarthritis and
hypothyroidism. Experimental osteoarthritis was performed by single intra-articular administration of 0.1 ml of
monoacetic acid solution in the knee joint, which was prepared at a rate of 3 mg of the reagent on 50 pl of sterile
physiological saline. Experimental hypothyroidism was reconstructed by enteral administration of a 0.02% solution
of carbimazole, which was prepared at a rate of 5 mg per 250 ml of physiological solution and given with a drinking
ration of animals for 6 weeks. The adequacy of the model was confirmed by the level of serum TSH, T3 and T4
in rats. After the formation of the experimental models on the 42nd day of the experiment, the animals were
divided into 14 groups and drug administration began daily for 5 days. The quantitative level of CTX | of blood
serum was determined by competitive in vitro ELISA twice on 42 and 47 days of the experiment. Blood samples
were obtained from the rat tail vein by puncture using a vacuum system at 42 and 47 days of the experiment.
Statistical data processing was performed using the Statistica 6.1 software package (StatSoftinc., Serial number
AGAR909E415822FA) and included calculations of arithmetic mean values (M) and their errors (+ m). The probability
of the difference between the arithmetic mean (p) values of the indices was made using non-parametric — U-criterion
Mann-Whitney. The determination of the probability of intragroup and intergroup differences was performed using
the parametric t-criterion of the Student and the method of single-factor dispersion analysis (ANOVA). Differences
were considered statistically significant at p<0.05.

Based on the study, it was found that determining the level of CTX | allows to evaluate the activity of osteoclasts
by the number of products of disintegration of type | collagen against the background of experimental equivalents
of osteoarthritis and hypothyroidism. The data obtained from rats serum CTX | reflects the extent of the effects
of NSAIDs and paracetamol on the breakdown of collagen type | due to the interaction of drugs in experimental
osteoarthritis and hypothyroidism. According to the degree of influence on degenerative-dystrophic processes
in bone tissue the investigated drugs can be arranged as follows: diclofenac sodium > ibuprofen > nimesulide =
meloxicam > celecoxib > paracetamol.

Key words: osteoarthritis, hypothyroidism, NSAIDs, pharmacotherapy, biochemical markers, CTX I.
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