KNIHIYHA TA EKCMEPUMEHTAJIbHA MEAWULUUHA

venous thromboembolism is recognized as one of the most serious complications in patients with COVID-19 in the
intensive care unit is from 25 to 69%. Studies have shown that SARS-CoV-2 causes disorders of the blood coagulation
system, which is the cause of venous thromboembolism. The solution to this problem is to establish criteria for
assessing the risk of thromboembolic complications, as well as the development and implementation of prevention
methods. Therefore, the development of differentiated methods of therapeutic exercises for the prevention of
thromboembolic complications in patients with coronavirus disease is extremely relevant.

The aim of the study. Improving the effectiveness of measures to prevent the development of venous
thromboembolism in coronavirus disease by developing and substantiating methods for assessing the risk
of thromboembolic complications and differentiated methods of therapeutic exercises for the prevention of
thromboembolic complications.

Object and methods of research. The observation included inpatients (with a confirmed diagnosis of COVID-19
by polymerase chain reaction) of the therapeutic department and the department of occupational pathology of the
City Clinical Hospital Ne 4 “Dnipropetrovsk City Council” aged 39 to 81 years (mean age was 60.5+2.3 years), in the
amount of 20 people. Among those surveyed were 15 women (75%) and 5 men (15%).

Methods. The level of physical development was investigated using the method of anthropometry, the level of
blood saturation was determined by pulse oximetry, body temperature —thermometry with a mercury thermometer
in the groin area, heart rate was measured using the method of pulsometry (artery measurement was used). All
indicators were studied according to standard methods.

The study diagnosed the psychological state of patients, as well as the physical health of patients, in order to
determine the general condition of patients. In the course of the work, the medical histories of these patients were
developed to identify risk factors for venous thromboembolism and to analyze the probability of developing venous
thromboembolism in the studied patients using the developed method of risk assessment of thromboembolic
complications. As a result, it was determined that 5% of patients have a low level of complications, 5% — moderate,
35% — high, and 55% — very high. Regarding the frequency of manifestation of certain factors, acute infection
(pneumonia) was detected in 100% of inpatients, age over 41 years —in 95%, immobilization (presumed need of bed
rest (with the ability to use the bathroom/toilet) due to reduced motor activity of the patient more than 3 days) —in
70%, and obesity — in 45% of patients.

Based on the processed information on the symptoms of coronavirus disease, general well-being and
opportunities for physical activity in different courses of the disease, as well as data obtained during the study was
created and substantiated differentiated (for different forms of coronavirus disease developed different methods,
respectively) prevention of thromboembolic complications in coronary heart disease.

Conclusions. A method for assessing the risk of thromboembolic complications in patients with coronavirus
disease was developed and implemented, on the basis of which a study of patients was conducted to assess the
likelihood of venous thromboembolism. A differentiated method of therapeutic exercises for the prevention of
thromboembolic complications in patients with coronavirus disease has been developed, which provides an
opportunity to prevent the development of venous thromboembolism in patients at risk.
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AOCNIAXEHHA BN/IUBY KOMBIHALLIT L-TUPOKCUHY, ANKNODEHAKY HATPIIO TA
XOH,D,PO'I'TMHV CYZIb®ATY HA BI/1b NPU OCTEOAPTPO3I BHACNIAOK FNNOTUPEO3Y
O3 «AHinponeTpoBcbKa meauyHa akagemia MO3 YKkpaiHu» (m. AHinpo)
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38’A30K ny6niKauii 3 n1aHOBMMMU HAayKOBO-A40CAIA-
HUMK poboTamu. PoboTa BMKOHAHA 3a maTepianamu
JocnigxkeHb Kadenpu dapmakonorii Ta KniHivHoI dap-
makonorii A3 «[HinponeTpoBCbKa MeAnYHa aKaaemis
MO3 YKpaiHn» 3a Temoto «DapmaKonoriyHuii aHanis
OpraHo- Ta eHAO0TeNionpoTeKLii 38 YMOB eKcnepmmeH-
TaNbHUX NaTONOTYHUX cTaHiB» (N2 mepykaBHOI peecTpa-
Lii 0118U006631).

Bctyn. Ha cborogHilwHiM geHb A0oCNiAKeHHA NUTaHb
KoMmopbiaHoi naTonorii Habysae Bce BinbLLUOI yBarM y cy-
YacHin meauumMHi. AKTyanbHiCTb gaHoi npobiemn oby-
MOB/IEHA 3 O4HOro BOKYy MOLIMPEHICTIO OCTE0apTPO3y
(OA) Ta rinotmpeosy (I1T), a 3 gpyroro — iX B3aEMHUM
O6TAXKYIOUMM BMNIMBOM, LLLO NPU3BOAUTL [0 BUHUKHEH-
HA HeTUMMOBUX KAiHIYHMX cuTyauin [1-3]. Mpu ybomy

KOMOPBiIAHOMY NATONOMYHOMY CTaHi BUHMKAE NoTpeba
B 0A4HOYaCHOMY Npu3HayeHi 6a30Boi 3aMiCHOI ropmo-
Ha/bHOI Tepanii pyHKLIOHANbHOI HeLOCTATHOCTI WMUTO-
nofibHoi 331031 L-TUPOKCMHOM Ta CUMMTOMATUYHOMY
nikyBaHHi nposasis OA 3a gonomoroto HM33 ta xoHApo-
npotekTopis [4, 5]. B HalwmMx Aocnigax BU3HaveHa pauio-
Ha/sbHa KOMbiHauis npenaparis, AKi NPOAEMOHCTPYBaAN
CBOIO MepeBary Npy BUKOPUCTAHHI eKCnepumeHTasIbHUX
mogenei OA Ta [T, Tomy HacTynHUM KpoKom byno Bu-
BYEHHA BM/IMBY Lii€i KOMBiHaLii Ha 60/1bOBMIA NOpIr Npu
KomopbiaHin natonorii [2, 4 ,5].

MeTa pocnigiKeHHA — [ocnigutn BNAMB KOMDiI-
Hauii L-TMpPOKCKMHY, AMKNnodeHaKy HaTpilo Ta XOHApPO-
iTMHY cynbdaTy Ha 6inb Npu ocTeoapTpo3i BHACNIAOK
rinotTupeosy.
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O6’eKT i meToam pocnigKeHHA. [ocniaKeHHA npo-
BeZeHi Ha 60 6innx HeniHiMHMX Wypax, sBaroto 200-250r,
AKi YTPUMYBaANMCb Yy CTaHAAPTHMX YmoBax Biapito 3
«AMA MO3 YkpaiHu». EKcnepMmeHTanbHi AoCNigXKeH-
HA BUKOHaHI BiANOBiAHO A0 «3arafbHUX €TUYHUX NPUH-
LMNiB eKcnepumMeHTiB Ha TBapuHax» (YKpaiHa, 2001p.)
Ta MNOJIOXKEeHb «EBPOMENCbKOi KOHBEHLii npo 3axucT
XpebeTHUX TBapWH, AKI BUKOPUCTOBYIOTLCA A/1A eKcne-
PUMEHTA/IbHUX Ta iHWMX HAyKoBuMX Uinei». MNpu npo-
BeAEeHHI AOCNIAKEHHA PeraMeHT 3aTBEPAKEHUIN eTUY-
Hoto Komicieto 3 «AMA MO3 YKkpaiHu» (npoTtokon Ne 1
Big 14.01.2015).

EkcnepumeHTanbHuii octeoapTpo3 (EOA) BiaTso-
prOBaNN WAAXOM NPOBEAEHHA O4HOKPATHOrO BHYTPILU-
Hbocyrnobosoro BeBeaeHHA 0,1 mn po3vMHY MOHOWO-
[0LTOBOI KMCNOTU Y KOMIHHUI Cyrnob, AKMI roTyBanm 3
po3paxyHKy 3 mr peakTuBy Ha 50 MKn cTepunbHoro ¢isi-
0/10TIYHOTO PO34YMHY [6]. EKCnepMmeHTanbHUI rinotupe-
03 (El) BigTBOPIOBaNN LINAXOM €HTEPaIbHOrO BBEAEHHSA
0,02% po3unHy Kapbimasony (npenapat «Ecna-kapb»,
BUpobHMUTBA Ecnapma Mm6X, HimeuyunHa; B TabneTtkax
no 5 abo 10 mr), sKN1 rOTyBasIM 3 PO3PaxyHKy 5 mr Ha
250 mn ¢isionoriyHoro po3ynHy Ta gasanum 3 NTUTHUM pa-
LLiOHOM TBapuWH BMPOAOBIK 6 TUKHIB [7].

BonboBUIA NOpir BU3HAYaNK Yy LLYpPiB 33 TPbOMA Me-
TOAMKAMM — peaKLUieto BOKani3auii Npu enexkTpoLKip-
HOMY NoApa3HEeHHi KopeHA XBOCTa, MOAENi TePMIYHOro
noApasHeHHA KOpPeHA XBOCTa Ta MOAENi «OLITOBOKMCINX
KOp4iB» MpM 0A4HOPa30BOMY BBEAEHHI npenaparTis (au-
KNodeHaK HATpito + XOHAPOITUHY cynbdaT + L-TUPOKCUH)
y Aosax 10 mr/kr, 35 mr/kr Ta 0,0015 mr/kr Bignosia-
HO Ha ¢oHi HasBHMx OA Ta lIT. uknodeHak HaTpito Ta
L-TUPOKCMH BBOANAM BHYTPILUHbOLLUYHKOBO, @ XOHA,POI-
TUHY cynbdaT — BHYTPILULHBOM A30BO.

[na peanisauii TeCTy eneKTpoLKipHOro NnoapasHeH-
HA KOpeHs XBOCTa 3a/i3Hi ronyacti enektpogu (giame-
Tpom 0,5 Mm) 3 iKCOBaHOI BiACTAHHIO MiX eNeKTpo-
aamu (10 mm) BBOAMAMCH Mif, WKipY AUCTanbHiwe 1 cm
Big, KopeHs xBocTa LWypa. OuiHKy 60/1b0BOI YyTANBOCTI
3giricHioBanum Ha 30, 60, 90 Ta 120 XxBM/IMHI 332 NPOABOM
ros0CcoBOi peakuii (nuck/sokanisauis) y sianosiap Ha
NMOCTYNOBO 3pOCTatoye efIeKTPUYHE MNOoApPa3HEHHA Big,
enektpoctumynatopa EC/1-2. TpuBanicTb KOXKHOMO NoA-
pa3HuKa He nepesuulyBana 1 cekyHay [8, 9].

Mpn BWMKOHAHHI Mogeni TepMIYHOro MoApasHeH-
HA KOPEeHs XBOCTa LLypiB B AKOCTi 60n1boBOro dakTopy
BMKOpUCTOBYBasiacb rapsya Boga (t=60°C). MocTiliHa
TemnepaTypa NiATpMMyBasacb 3a AOMNOMOTOK TEPMO-
craty. Lypis ¢ikcyBann y neHani Ta 3acnoKoroBanu

Ta6bnuusa 1 — Bnaue gocnigKyBaHoi KombiHauii Ha 60nboBuMii
nopir y TecTi eNIeKTPOLKiPHOro nogpasHeHHA XBOCTa Wwypa

WAAXOM MOrNagyKyBaHHA. bonboBe po3apaTyBaHHA
BiATBOPIOBANN 3aHYPEHHAM XBOCTa Y rapady Boay Tem-
nepatypoto 60°C. B npoueci BUKOHAHHA AOCNIAMKEHHA
niapaxoByBaBCA 4Yac peakLii (naTeHTHWUIA nepioa) y ce-
KyHAax (BUTAryBaHHA/BIACMMKYBaHHA XBOCTa 3 BOAM).
[N YHUKHEHHA YLWKOAMKEHHA TKAHWH XBOCTa LLypa Ha-
maranuca He HarpiBatu xsicT binble 30 cekyHg, [8].

Tect  nepwuToBicLepanbHOro  60/l0  OLUTOBO-
KUCAMX KOpYeW 3aCHOBAHMW Ha 3MiHi  YyTAMBOCTI
C-nonimofanbHUX HOLMLENTOPIB Cepo3HOi 0B0NOHKK
Oo4epeBMHW Y NPUCYTHOCTI anbroreHy. MpuHuun mogeni
3aCHOBAHMM HA TOMY, LLLO BHYTPIiLIHbOOYEPEBUHHE BBE-
AeHHs 0,6% po3unHy ouToBOI Knciotn o6’emom 0,1 mn
Ha 10 r macu Tina wypa, Npn3BOLMTb 40 3arasbHOI AaKTU-
BaLii HOLUMLLENTUBHOT CUCTEMM Y TBAPUH, MiCLLEBOMY BU-
BilbHEHHIO ricTamiHy, 6pagUKUHIHY, NpoCTarnaHAMHIB,
NEeNKOTPUEHIB Ta CEPOTOHIHY, LLO BUK/IMKAE CBaBi/ibHE
CKOPOYEHHA YepeBHUX M'A3iB, TaK 3BaHUX “KopuyiB”, AKi
CYNpPOBOAYIOTbCA BUTATYBAaHHAM 3afHiX KiHLIBOK Ta
BUIMHaHHAM cnnHm [10, 11].

Y HawoMmy gocnigrKeHi kopui Bukankaam 0,6% pos-
YMHOM OLITOBOI KMCNOTU, IKUW FOTYBa/IM 3 PO3PaXYHKY
0,1 mn Ha 10 r macu TBApMHM Ta BBOAMAWN BHYTPILL-
HbooYepeBMHHO 4Yepe3 30 xB nicna BBeAeHHA npena-
paTtiB, AKi gocnigxysanuca. KoHTpoAbHIlM rpyni TBapuH
BBOAMAN i3i0NOrIYHMA PO3YMH B €EKBiBAaNEHTHOMY
06’emi. 3a TBapMHamu crniocTepirann Bnpoaosx 20 X8 Ta
niapaxoByBann KiNbKICTb KOpYiB MicnA BBEAEHHA alb-
roreHy. AHanreTU4yHy aKTUBHICTb OLiHIOBaAW 3a 34aT-
HICTIO npenaparis, AKi AOCNIAKYBANCA, 3MEHLIYBaTU
KiZIbKICTb KOpYiB B AOCANIAHIV rpyni Ta rpyni NOPiBHAHHA
[8,9-11].

CTaTMCcTMYHA 06pobKa AaHUX NPOBOAMAACH 3 BUKO-
pucTaHHaMm nakeTy nporpam STATISTICA 6.1 (StatSoftinc.,
cep. Homep AGAR909E415822FA) Ta BKAto4ana pospa-
XYHKU cepefiHix apudmMeTUUHMNX 3Ha4YeHb (M) Ta ix noxu-
60K (+m). BiporiaHicTb pi3HULi cepeHix apudMeTUIHMX
(p) 3HauYeHb MOKasHMKIB MPOBOAUAUCA 3a AOMOMOroH
HenapameTpuyHoro — U-kpuTtepito MaHHa-YiTHi. BcTa-
HOB/IEHHA BIPOTiAHOCTI BHYTPILWHbOIrPYNOBMX, @ TAaKOXK
MiXXrpynoBMX BiAMIHHOCTEW NPOBOAUIOCA 33 AOMNOMO-
roto napameTpuyHoro t-kputepito CT'tofeHTa Ta meToay
ogHodaKTopHOro AncnepciHoro aHanisy (ANOVA). Bia-
MiHHOCTI BBaa/n CTaTUCTUYHO AOCTOBIPHUMM NPU 3Ha-
yeHHi p<0,05. MNepen 3acTOCYBAHHAM MapaMeTPUYHUX
KpUTepiiB NnpoBoAnAacA nepesipka rinotesn npo Hop-
Ma/IbHWI 3aKOH PO3NoAiNy BUNaaKoBux BenUmnH [12].

Pe3ynbrati gocniaKeHHs Ta ix 06roBopeHHs.

Pesynbtatn pocnig)KeHb aHANreTUYHOI aKTUBHOCTI
OOCNiAXKYyBaHMX NpenapaTiB y TecTi eneKkTpo-
LIKIpHOro noApa3HeHHA XBOCTA Llypa Hasese-
Hi B Tabn. 1.

Fpyny TBapuH Crar. Benmnunna 601b0Boro nopory (mA) Ak BMAHO 3 Tabn. 1, aHTMHOUMUENTMBHA
- in pocnigKyBaHoi KombiHauji (guknodeHak
(n=20) nokasHuk | e | 30xs | 60xs | 90xe |120xs| P AOC/IANYBAH Wi (anknod
COATEr - 20 o0 o oo T s HaTpilo + XOHAPOITUHY cynbdaT + L-TUPOKCUH)
+ ’ ’ ’ ’ ’ 1 1 1
(n=10) " 010 | £0,08 | £0.09 | £0.10 | +0.11 NPOoABAANACb BiNbl BMPAXKEHO Y NOPIBHAHHI
3 rpynot aKTMBHOIO KOHTPO/IO. Bke uepes
1 Edc:A*Er* , 30 XBMAWH NiCAA BBEAEHHA AaHOI KOMBiHaLi
UKNIOQEHaK HaTpIto .
10 mr/kr M 220 | 3,74*% |4,86*n|5,98*x|5,28% N3, nopir 6onto vaBapVIH 3.HVI.3VIBCFI y 1,7 pasu
+ XoHapoituH cynbdarl  m £0,12 | +0,17 | +0,19 | +0,19 |0,12*| (P<0,05), Ha 60-i1 XBUAMHI BiH 3MeHWMBCA Y
35 mr/Kr 2,2 pa3u (p<0,05). 3BepTae Ha cebe yBary, WO
+ L-TupokcuH (n=10) HalbiNbl BUPaXKeHO AaHa KombiHauia npons-

Mpumitka: * — p < 0,05 No BIAHOWEHHIO 40 NOPOry 6o/1bOBOI UyTAMBoCTI (MBY) y /1A/1a CBOKO 3HE6ONI0BaNbHY aKTUBHICTb Ha 90
BUXigHOMYy cTaHi (BC); X — p < 0,05 y MOPIiBHAHHI 3 NOKasHMKaMM rpynu akTUBHOTO XBUJIMHI €KCMEPUMEHTY, MPUTHIYYOYM HOUM-

koHTponto (EOA + ET).

LEeTUBHY YyTaMBIcTb WwypiB y 2,7 pasu (p<0,05).
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OTxXe, gocnigxyBaHa KombiHauia (anknodpeHak
HaTpito + XOHAPOITUHY cynbdaT + L-TUPOKCUH) npo-
ABNAE BiNbLU BUPAKEHY aHANTETUYHY aKTUBHICTb Y
TECTi, AKUI Bif0bparkae HaagcermeHTapHUI piBeHb
aHanresii.

PesynbtaTn gocnigKeHb aHaNreTM4yHoi aKTUB-
HOCTI ZOCNiAXKYBAaHUX NpPenapaTiB MeToA0M TepMOo-
noApasHeHHA XBOCTa Y LWypiB HaBegeHi B Taba. 2.

AK BMAHO 3 Tabauui 2, KombiHauis 3a3Have-
HWX NpenaparTiB y AOCNIAXKYBaHNX 403aX BUABAANA
BM/MB Ha 601b0BUIA NOPIr Ha 60-1 xBUAKHI y 1,73

Tabnuua 2 — Bnams gocnigKyBaHoi KombiHauii Ha
60nbOBMI4 NOPIr B TeCTi TepmonoapasHEeHHA XBOCTA Lypa

Tpynu TBapuH Crat. |MepBuHHa 3axucHa peakuis (y cek)
(n=20) nokasHuK | BC |30xs | 60xs |90 x8 |120 x8
rpyna EOA + ET M 4,3 4,5 4,4 4,3 4,7
(n=10) m +0,3 | #0,3 | 0,2 | +0,4 | x0,4
EOA+ET +
[OuknodeHak HaTpito
10 mr/kr M 4,1 4,9 7,1% | 7,4*% | 5,4*
+ XOHAPOITUH cynbdaT m +0,4 | £+0,8 | 0,4 | 0,3 [+0,3%
35 mr/Kr
+ L-TupoKcuH (n=10)

pa3u (p<0,05), gocTmraroum makcumymy Ha 90 xBu-

JIVHI nicnAa BBeAeHHA y nopiBHAHHI 3 BC Ta rpynoto
aKTUBHOTO KoHTpoto (EOA+ET).

LWenaka pednektopHa peakuia BiACMUKYBaH-
HA XBOCTa 3A4iMCHIOETLCA B OCHOBHOMY i3 3a/1y4eHHAM
cniHaNbHMX MexaHi3miB. ToMy rasibMyBaHHSA LbOro ped-
JNIeKCy AEeMOHCTPYE MOXKAMBOCTI CMiHAAbHOI aHanresii,
AKa gobpe BUpaXKeHa Npu BUKOPUCTAHHI AaHOI KOMObI-
Hauii (Tabn. 2).

TakMm YMHOM, BCTAHOBNEHO, WO KOMOiHaLifA, AKa
MICTUTb AMKNODEHAK HATPIO + XOHAPOITUHY cynbdaT +
L-TUPOKCKH, BUABNANA [OCUTb BUPANKEHWI 3Hebonio-
Ba/ibHWUI edeKT Ha (OHi rpynu aKTUBHOFO KOHTPOIO
(EOA+ET), aiKi He oTpUMYBaNM NiKyBaHHSA.

BBeaeHHs KombiHaUii npenaparTis, AK i B nonepeaHix
cepifx cnocTeperkeHb, NOKa3ana BUPAXKeHUI 3HeboNto-
Ba/ZibHUI edeKT B yMOBax MOAE/Ni «OLTOBOKMUCAUX KOp-
yiB» y wypis. Tak, Npu 04HOPa30BOMY BBEAEHHI ANKIO-
deHaKy HaTpito + XOHAPOITUHY cybdaTy + L-TUPOKCUHY
y 7,7 pasiB (p<0,05) 3meHLwWwMNacA MMOBIpPHICTb NOSABK
«KOpYiB» y TBapuH nicna seeaeHHA 0,6% ouToBOI KMC-
notu (tabn. 3).

Tabnunua 3 — Bnaus gocaiaKysaHoi KombiHauii Ha nopir
60110 B ymoBax mogeni «OLTOBOKUC/INX KOPYiB» Y LLypiB

Mpumitka: * — p < 0,05 no BigHowWeHHIO A0 nopory 601b0BoI YyTanBocTi (MBY)
y BuxigHomy ctaHi (BC); ¥ — p < 0,05 y nOpiBHAHHI 3 NOKa3HMKaMM rpynu akTmB-
HOro KoHTposto (EOA+ET).

BiPHICTb MOABK «KOPYiB» y TBapWUH y 7,7 pasis (p<0,05)
BiIHOCHO rpynun akTMBHOIO KoHTpoto (EOA+ET).

TakMm 4MHOM, 3afaHa KoMbiHauia — anknodeHak
HaTpilo + XOHAPOITMH cynbdaT + L-TUPOKCMH npu oa-
HOPaA30BOMY BBeAEHHI MA€ BUPANKEHUIN aHANTeTUYHUI
edeKrT.

BucHoBKM.

1. KombiHauia guknodpeHak HaTpilo + XOHAPOITU-
Hy cynbdaT + L-TUPOKCUH NpoABAsE Binblu BUpPAXKEHY
QHaANreTUYHY aKTUBHICTb Y TecCTi, AKMI Bifobpakae Haa-
CerMmeHTapHMUIM piBeHb aHanresii — y TecTi eneKTPOLLKip-
HOro NoApasHeHHA XBOCTa Lwypa. Tak, yepes 30 xB nicnA
BBeAEeHHA KombiHauii, nopir 6010 y TBapMH 3HU3MBCA
y 1,7 pasu (p<0,05), a Ha 60 xB 3meHWMBCA Yy 2,2 pasu
(p<0,05).

2. KombiHauia npenapatiB BUsABAANA BNIMB Ha 60-
NIbOBUIA MOPIr Npu TepmMmonoapasHEeHHi XBOCTa Y LWypiB
Ha 60 xB y 1,73 pas3u (p<0,05), AocTnratoum makcumymy
Ha 90 xB nicna BBeAEHHA.

3. Mpwn ogHOpasoBOMy BBeAeHHI AMKAodeHa-
Ky HaTpito + XOHAPOITUHY cynbdaTy + L-TMPOKCUHY
y 7,7 pasis (p<0,05) 3meHlIMnaca MMOBIpPHICTb

NoABM «KOpYiB» y TBApwuH nicna seegeHHA 0,6%
OULTOBOI KNCNOTH.

4. 3apaHa KombiHauia — aAMknodeHak HaTpito
+ XOHAPOITUH cynbdaT + L-TUPOKCMH npu ogHopa-

Foynu Crar. CepepHsA KiNbKicTb KOpUiB
(n=20) NOKa3HUK peA P
- M 49,8
EOA + El (n=10) m 21
EOA + ET +
[OuknodeHak HaTpito
10 mr/ Kkr M 6,5*
+ XOHAPOITUH cynbdaT m +0,9
35 mr/Kr
+ L-TupoKcuH (n=10)

30BOMY BBEZEHHI Ma€ BMPAXKEHUM aHaNreTUYHUIA
edeKT, Wo moke byTM BUKOpUCTAHO npu Bonto Ha
¢$oHi KomopbigHOoI NaTosorii ocTeoapTPO3y Ta rino-
TMpPEOos3y.

MepcnekTMBM NopanbluUX AocnigxKeHb. [na-

Mpumitka: * — p < 0,05 y NOPiBHAHHI 3 MOKA3HUKAMM TPYMU aKTUBHOMO KOHTP-

onto (EOA+ET).

AK BUAHO 3 Tabauu,i 3, nicns og4HOPaA30BOro BHYTPILW-
HbOLU/IYHKOBOIO BBEAEHHA ANKNODEHAKY HaTpito, XOH-
OPOITUHY cynbdaTy Ta L-TUPOKCMHY 3MEHLUIYETbCA MMO-

HYETbCA MoJanblue AOCNIAMKEHHA BNACTUBOCTEMN
KoMbiHauii — anknodeHak HaTpito + XOHAPOITUH
cynbdat + L-TUPOKCUH, NPWU eKcnepuMeHTaNbHUX
€KBiBa/IeHTax OCTe0apTPO3y Ta rinoTMpPeo3y 3 MEeTOoH
BM3HaAYeHHA edeKTUBHOCTI NpenapaTis Npu Komopbia-
Hi naTonorii.
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DOCNIAXEHHA BN/IMBY KOMBIHALLIT L-TUPOKCUHY, AUKNO®EHAKY HATPIIO TA XOHAPOITUHY CYNIbOATY
HA BlIJ1b MPU OCTEOAPTPO3I BHAC/IAOK NMNOTUPEO3Y

Hociseupb . C.

Pestome. B cTaTTi JocnigxkeHui BName KOMBiHaLT L-TMPOKCKHY, AMKNObEHaKy HATPito Ta XOHAPOITUHY cynbdaTy
Ha 6inb Npu ocTeoapTpO3i BHACNIAOK rinoTnpeosy. EKkcnepumeHTn nposeaeHi Ha 60 6innx HeniHiMHKMX Wwypax obox
cTaTen, AKMM BiATBOPEHMUIA OCTE0APTPO3 Ta rinoTUpeo3. boAbOBMI NOPIr BU3SHAYaNN Y LLYPiB 3a TPbOMa METOANKAMM
— peaKLieto BOKai3aLjii Mpy eNneKTPOLWKIPHOMY NOApPa3HEHHI KOPEHS XBOCTa, @ TAaKOX MoAeNi TepMiYHOro nogpas-
HEHHA KOpPEeHA XBOCTa Ta MOJe/i «OLTOBOKMC/IMX KOPYiB» Npu 04HOPa30BOMY BBeAEHHI npenapaTis (auKnodeHak
HaTpito + XOHAPOITUHY cynbdaT + L-TupoKcKH) y gosax 10 mr/kr, 35 mr/kr ta 0,0015 mr/Kr Bi4nosigHO Ha GoHi oc-
TeoapTpo3y Ta rinotupeosy. JuKkaodeHak HaTpilo Ta L-TUPOKCUH BBOAWMIWN BHYTPILIHbOLUIYHKOBO, @ XOHAPOITUHY
cynbdaT 6yno BBEAEHO BHYTPILLHBOM A30BO.

B0o/1b0BMIA NOPIr BU3HAYA M Y LLYPIB 33 TPbOMa METOANKAMM — PeaKLLiEr BOKai3aLlii NPy eNeKTPOoLLKipHOMY Mo-
[pa3HEeHHI KOpeHA XBOCTa, MoAeNi TEPMIYHOro NOAPA3HEHHA KOPEHA XBOCTa Ta MOAENT «OLTOBOKUC/IMX KOPYiB» NpU
04HOPa30BOMY BBeAEHHI npenaparis (auKAodeHaK HaTPito + XOHAPOITUHY cynbdaT + L-TMpoKeunH) y gosax 10 mr/
Kr, 35 mr/kr ta 0,0015 mr/Kr BianoBigHo Ha $OHi ocTeoapTpo3y Ta rinotupeosy. AMKknodpeHak HaTpito Ta L-TMPOKCUH
BBOAMN BHYTPIWHbBOLIYHKOBO, @ XOHAPOITUHY cynbdaT Byno BBeAEeHO BHYTPILLHbOM A30BO.

Mpw aHanisi oTpMMaHMX pesynbTaTiB BCTAHOB/IEHO, WO KOMBiHaLiA AMKNObEHAK HATPIO + XOHAPOITUHY cyabdaT
+ L-TUPOKCUH NpoABAasie binbll BUpaXKeHy aHareTUUYHy akTUBHICTb Y TeCTi, AKUI Bigobparkae HagcermeHTapHUMn pi-
BEHb aHa/resii —y TeCTi eNeKTPOLKiIPHOro NoApa3HEHHS XBOCTA Lypa. TaK, Yepes 30 xB nicnsa BBeAeHHA KoMbiHau,i,
nopir 6onto y TBapuH 3um3mBeca y 1,7 pasu (p<0,05), a Ha 60 xB 3meHWwwMBCA y 2,2 pasu (p<0,05). KombiHauia npe-
napartis BUAB/AIA BNIMB Ha 60/1bOBUIA NOPIr Npy TepMonoapasHeHHi XBocTa y wypiB Ha 60 xB y 1,73 pasu (p<0,05),
A0CTUraloYM Makcmymy Ha 90 xB nicaa BeBeAeHHA. [pn ogHOPa3oBOMY BBEAEHHI AMKNOPEHAKY HATPIO + XOHAPO-
iITUHY cynbdaTy + L-TMpoKcuHy y 7,7 pasis (p<0,05) 3meHLwwMNACA MMOBIPHICTb MNOABM «KOPYiB» Yy TBAPWH Nicas BBe-
AeHHA 0,6% ouToBOi KMCNOTU. 3a4aHa KoMbBiHaLiA — AMKNodpeHaK HATPIlO + XOHAPOITUH cynbdaT + L-TUPOKCUH npu
04HOPA30BOMY BBEAEHHI MA€E BMPAXKEHUI aHANreTUUYHUi edekT, Wo Moxe ByTh BUKOPUCTAHO npu 60/to Ha GOoHi
KoMopbifHOi NaToNorii ocTe0apTpOo3y Ta rinoTMpeosy.

KnrouoBsi cnosa: 6inb, 60/1b0BMIA NOPIr, 0OCTE0APTPO3, FiNOTUPEO03, AMKAOPEHAK HATPItO, XOHAPOITUHY CyNbdaT,
L-TnpokcuH, papmakoTepanis.

STUDY OF THE EFFECT OF A COMBINATION OF L-THYROXINE, DICLOFENAC SODIUM AND CHONDROITIN
SULPHATE ON PAIN IN OSTEOARTHRITIS DUE TO HYPOTHYROIDISM

Nosivets D. S.

Abstract. The article investigates the effect of a combination of L-thyroxine, diclofenac sodium and chondroitin
sulfate on pain in osteoarthritis due to hypothyroidism. Today, the study of comorbid pathology is gaining more
and more attention in modern medicine. The urgency of this problem is due on the one hand to the prevalence
of osteoarthritis and hypothyroidism, and on the other — their mutual aggravating effect, which leads to atypical
clinical situations. In this comorbid pathological condition there is a need for simultaneous appointment of basic
hormone replacement therapy of functional insufficiency of the thyroid gland with L-thyroxine and symptomatic
treatment of osteoarthritis with NSAIDs and chondroprotectors.

The experiments were carried out on 60 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 mkl 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 pain threshold was determined in rats by three methods — vocalization reaction for electrodermal irritation
of the root of the tail, model of thermal irritation of the root of the tail and model of “acetic acid cramps” with a
single injection of drugs (diclofenac sodium + chondroitin sulfate + L-thyroxine) 10 mg/kg, 35 mg/kg and 0.0015 mg/
kg, respectively, against the background of osteoarthritis and hypothyroidism. Diclofenac sodium and L-thyroxine
were administered intragastrically, and chondroitin sulfate was administered intramuscularly.

To perform the test of electrodermal irritation of the root of the tail, iron needle electrodes (0.5 mm in diameter)
with a fixed distance between the electrodes (10 mm) were injected under the skin distal to 1 cm from the root
of the rat’s tail. Pain sensitivity was assessed at 30, 60, 90, and 120 minutes after the onset of the vocal response
(squeak/vocalization) in response to the gradually increasing electrical stimulation from the ESL-2 stimulator. When
performing the model of thermal irritation of the root of the rat’s tail, hot water (t=60° C) was used as a pain factor.
The constant temperature was maintained by a thermostat. Rats were fixed in a pencil case and calmed by stroking.
Painful irritation was reproduced by immersing the tail in hot water at a temperature of 60° C. During the study,
the reaction time (latency period) in seconds (pulling/pulling the tail out of the water) was calculated. The test of
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peritovisceral pain of acetic acid cramps is based on change of sensitivity of C-polymodal nociceptors of a serous
cover of a peritoneum in the presence of algogen. The principle of the model is based on the fact that intraperitoneal
administration of 0.6% acetic acid solution with a volume of 0.1 ml per 10 g of rat body weight. Statistical data pro-
cessing 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 be-
tween 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 the combination of diclofenac sodium + chondroitin sulfate + L-thyroxine
exhibits a more pronounced analgesic effect in the test, which reflects the suprasegmental level of analgesia — in
the test of electrocutaneous irritation of the rat tail. Thus, 30 minutes after the administration of the combination,
the pain threshold in animals decreased 1.7 times (p<0.05), and by 60 minutes it decreased 2.2 times (p<0.05). The
combination of drugs exerted a factor of 1.73 (p <0.05) on the pain threshold during thermal stimulation of the tail in
rats for 60 minutes (p <0.05), reaching a maximum 90 minutes after administration. With a single administration of
sodium diclofenac + chondroitin sulfate + L-thyroxine, the likelihood of “writhing” in animals after administration of
0.6% acetic acid decreased by 7.7 times (p<0.05). The given combination — diclofenac sodium + chondroitin sulfate
+ L-thyroxine with a single administration has a pronounced analgesic effect, which can be used for pain against the

background of a comorbid pathology of osteoarthritis and hypothyroidism.
Key words: pain, pain threshold, osteoarthritis, hypothyroidism, diclofenac sodium, chondroitin sulphate, L-

thyroxine, pharmacotherapy.
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AHANI3 EQEKTUBHOCTI BMN/INBY KOMMNJIEKCHOIO NNIKYBAHHA HA NMCUXONOTIYHY
AOANTALIKO Y NAUIEHTIB 3 BIPYCOM IMYHOAEDILUNUTY NHOAUHU

[Dep:kaBHuii 3aknag «AHinponeTpoBcbKa meguyHa akagemia MO3 YkpaiHn» (m. AHinpo)

38’A30K ny6nikauii 3 NN1aHOBMMMU HayKOBO-A0CAIA-
HUMmM poboTamu. CtaTta 3 PpparmeHTom HAP Kadenpu
ncmxiaTpii, 3aranbHOI Ta MeguyHoi ncmuxonorii «OnNTUmi-
3aLiAa HagaHHA NCUXIAaTPUYHOT 4ONOMOrM Ta NCUXOCOL,i-
aNbHOI peabiniTaLii XBOPMM Ha NMCUXOCOMATUYHI Ta Co-
MATOMNCKUXiYHi po31aam BigNOBIAHO A0 CYYAaCHUX YMOBY,
Ne pepkpeectpauii 0117U005270.

Bcryn. Mpobnema B3aemoszanexHocti mix BIJT Ta
NCUXIYHUMWU PO3/1aJSAMU HENCUXOTUYHOTO PericTpy Bu-
cBiTneHa y 6aratbox gocnigkeHHax [1-4], came ix B3a-
€MHa KopenaLia npussena go GopmyBaHHA 0cobansoro
CTUNIO NOBEAIHKN AaHOI Fpynu NauieHTiB Ta BUBIB BIJT iH-
deKLito 3 MeguMYHoi NaoWMHM B couianbHy [3, 4, 5], AKka
BMMarae BianoBigHOro KOMMJIEKCHOTO TePaneBTUYHOTO
BTPYYaAHHA Ta MiXXANUCUUNIHAPHOrO niaxoay.

dakT giarHo3y HeBWUIKOBHOI XBOpo6bu, HU3bKa 06i-
3HaHicTb Wwozao BlJ1 cepes cammx NaLieHTIB Ta coLiymy,
CTUrMaTMU3aLia, ayToCTUrMaTM3aLia Ta AUCKpUMIHALiA,
CTpax nepezs, MOXXIUBMMU BTOPUHHUMW 3aXBOPHOBAH-
HAMW Ta YCKIALHEHHAMM, AKi NpU3BOAATb A0 iHBanig-
HOCTi, MMOBIPHICTb CMepTi PYMHYIOTb 3BUYHI CTepeo-
TUMW NOBeAIHKK, AKI Bynn BUPOBAEHI NPOTATOM YCbOTO
KUTTA, NPU3BOSATL A0 3MiHW CUCTEMW LHHOCTEeN Ta
icToTHO nepebyaosytoTb ocobucTictb Bl/1-iHdikoBaHMX.
Lle y cBOtO Yepry BKpai HeraTMBHO BMN/MBAE Ha nepebir
3aXBOPIOBAHHA, NMPUXU/BHICTb 4O BMCOKOAKTMBHOI aH-
TUpeTpoBipycHoi Tepanii (BAAPT), npouec aganTauii Ta
pe coujianisauii Ta cnpusae po3nosclogxeHHto BlJ1 cepen,
3[0pOBOro HaceneHHA [6-11].

Hu3Ka NCUXiIYHMX pO3nagiB HEBPOTUYHOIO PEricTpy,
ONA AKUX XapaKTepHi reTeporeHHicTb Ta nosimopdism,

gnennayolga@gmail.com

cepeg JTXKB, BNMBaIOTb Ha TAXKKICTb CTaHy, CTyNiHb Ae-
3a4anTauii, TPMBANICTb KUTTA Ta KOMMMAEHTHICTb 40
TPaAMULiIMHNX MeTo/AiB NliKyBaHHA [6, 7].

Came TOMYy CBOEYACHWUI MeAUYHWUI, NCUXONOTIYHWNIA
Ha coujanbHui cynposig /KB, Ak Ha nepwomy Aia-
rHOCTUYHOMY eTani, TaK i Ha HaCTyNHMX eTanax meam-
KO-ZiarHOCTUYHOrO MPOLECY € BAaXKIMBMMWU ONA Mone-
peasKeHHA PO3BUTKY Ae3a4anTUBHUX GOPM NOBELHKM,
dopmyBaHHA NpuxunbHocTi 4o BAAPT Ta 3abe3nevyeHHs
6e3nepepBHOro NikyBaHHi BI/1-iHpeKu,i.

MeTa pocnigxeHHA. OuiHka edeKTUBHOCTI KOMIM-
JIEKCHOTO NiKyBaHHA y BI/T-iHpiKoBaHMX NaLLiEHTIB 3 NcK-
XiYHMMM NOPYLUEHHAMM HEMCUXOTUYHOTO PETiCTPY.

O6’eKT i meToau gocnigkeHHs. Mig Hawmum cnocre-
pexkeHHsm nepebysano 114 nauieHta 3 B/, aki manu
NCUXIYHI PO3M1aaN HEMNCUXOTUYHOTO PEricTpy Ta 3Haxo-
OMANCA Ha NiKyBaHHI y KomyHanbHOMy 3aKnagi «[Hi-
NPOMNeTPOBCbKNIN 0BNACHUI LEHTP 3 NpodiNakTUKK Ta
60poTbbu 3i CHIJom» npoTtarom 2018 p.—2020 p. Oo-
cnigyKeHHA BigbysBasoca B ABa eTanu: 1-i eTan micTus
aHani3 KANiHIKO-NMCMXONATONONYHOT CMMMATOMATUKMN Ta
NaToNCUXONOrYHUX XapaKTepUCTUK BI/T-iHpikoBaHMX
3 HENCUXOTUYHUMU MCUXIYHUMW PO31aJamMM, Ha 2-my
eTtani 6yno nNpoBeAeHO OUiHIOBaHHA edeKTUBHOCTI
KOMMNEKCHOrO NikyBaHHA KOPeKLLii NCMX0N0rivYHOi agan-
Tauii y nauienTis 3 BIJ1.

OB6CTeXKeHHA BKAKOYANO aHani3 MepBUHHOI Meauy-
HOI [OKYMeHTauji, KAiHiKo-AjarHOCTMYHe iHTepB’to 3
BUKOPUCTAHHAM CaMOCTIAHO po3pob1eHOT KapTu Aochi-
[OXKEeHHA XBOPOro Ta eKCnepuMeHTasbHO-MCUXONOTIYHI
MeToAM AO0CNiIAXKEHHA, 30Kpema «TecT KOIbOPOBOrO BU-
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