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MNOPIBHAHHSA NIOCTTPABMATUYHOI JUHAMIKHU IIIJIBHOCTI
KICTKOBOI TKAHUHU HUKHBOI IIEJENA Y IHTAKTHOI'O LI[YPA
TA HA TJII TPUBAJIOTI'O B’ KUBAHHS HAJIBY ®IHY

Pe3rome. I1liyibHICTh KICTKOBOI TKAaHMHU € YHIBEPCAJIBHUM MOKa3HUKOM, 1110 JIO3BOJISIE BU3HAYUTH ii AKICTh,
OIIIHUTH 1 CIIPOTHO3YBATH PaHHI KiUTBKICHO-SIKICHI 3MIHHU Ta MIPOCTEKUTH 1X AMHAMIKY B KITIHIYHUX 1 EKCIIEPH-
MEHTAJIBHAX YMOBaX. MeTOI0 HAIIOT0 AOCII/HKEHHS CTAI0 3’ICYyBaHHS 3aKOHOMIPHOCTEH OCTTPAaBMAaTHIHOT
JUHAMIKH IIIBHOCTI KICTKOBOI TKAHWHHU HIDKHBOI IIENETN MIC)Is HAHECCHHS KICTKOPYHHYIOUO1 TpaBMU iHTa-
KTHUM TBapHWHAM Ta TBapHHAM, SIKi BIIPOJIOBK TPHUBAJIOT0 Yacy BXKHUBAIOTh HAIOY(DiH. JlocmiKeHHsT BAKOHAHE
Ha 20 craTeBO3pinux 0€3MOPOAHHX IIypax-caMmIpix Macoro Tiza 180-200 r Ta Bikom 3,5 micsmi. Jlocmigamx
TBapHUH YTPUMYBAJIM B yMOBax BiBapito JIbBIBCHKOT0 HalliOHAJIBHOTO MEIUYHOTO YHIBEpCUTETY iMeHi JlaHuna
lamunproro. Vi A0CHIIKSHHS POBOIMIIMCS BiAMOBIAHO JI0 TOJI0XEHb €BPOINeHChKOT KOHBEHIIIT IO/I0 3aXH-
CTYy XpeOEeTHHX TBapHH, SKUX BHKOPUCTOBYIOTh B €KCIIEPHMEHTAIBHHX Ta IHINX HayKoBuX MMix (CtpacOypr,
1986), dupextuBu Pagu €Bporn 86/609/EEC (1986), 3akony Ykpaiau Ne 3447-1V «IIpo 3axucT TBapuH Bif
YKOPCTOKOT'O MOBOJDKCHH». TpaBMy MOACIIOBAJIM IIJIIXOM HMOPYIICHHS IUTICHOCTI KICTKOBOT TKAHUHU HUK-
HBOI IIeNIeNH B AUISHII BETMKUX KYTHIX 3y0iB 3a IOTIOMOTOI0 CTOMATOJIOTIHHOTO Oopa. Onepartito mpoBOIIIN
TTiJ] TIONEHTaJI0BUM Hapko3oM. OMioinHy 3alIe)HICTh MOJIEIOBAIN IIISX0M mojieHHoro (1 pa3 Ha o0y B 011-
HAKOBHI MPOMDKOK 4Yacy) BBEICHHsI HAPKOTUYHOTO aHajbreTrka Hanoydiny. HanOydin BBomwImM BHYTpILI-
HBOM’SI30BO 33 CXEMOIO: 1-Mi THKICHDb — 8 MI/KT, 2-Uii THXKIACHD — 15 Mr/kr, 3-uit Trokaensb — 20 Mr/kr, 4-uii
THXJACHb — 25 MI/KT, 5-uil TixaeHb — 30 MI/KT, 6-uil THXAeHb — 35 Mr/kr. KOHTpOIb SKOCTI KiCTKOBOI TKa-
HUHYU HUXKHBOI IIEJICTIH B AIISHII HAHECCHHS TPaBMU 3/IHCHIOBAJIA 3 BUKOPUCTAHHSM JICHTAJILHOTO PasioBi-
siorpada ¢ipmu Siemens 3 nporpamanM 3abe3nedeHHsM Trophy Radiology. 3a oguHUIIO BUMipy HITEHOCTI
TKaHWH Opanu yMoBHY oauHUINO cipocTi (YOC). JociimkeHHs SKOCTi KICTKOBOI TKAHWHU HU)KHBOT TIETIeTH
npoBoawiK depe3 1, 2 1 3 TKHI michs HaHECEHHS TPaBMH IHTAKTHUM IypaM Ta LIypam, SKUM HOIepPeIHbO
BITPOJIOBXX TPHOX THXKHIB BBOJMIN HaNOYy(iH 1 MPOJOBKYBaIM HOTO BBEACHHS II€ MPOTATOM TPhOX THKHIB
TTiCJIs TPAaBMH, a TAKOXK TBapUHAM 0e3 TpaBMH, SIKi iepeOyBaln Ha PI3HUX TEPMiHAX OIMiOIAHOT 3aJIeKHOCTI (110
5 TBapWH Ha KOXXHOMY TepMiHi excriepumenTy). e 3 5 TBapun cpopmyBany KOHTPOJIBHY Tpyiry. [ KOXHOT
TpyIN BU3HAYAIHN CEPEHE apUMETUIHE 3HAYCHHS JIOCIIDKYBAHOTO MMOKa3HHUKA, IUCTIEPCII0 Ta TOBIpUHH 1H-
TepBaJl IpH PiBHI AocToBipHOCTI P=95%. Pesynbpraru. [IpoBeneHuit anai3 mijbHOCTI KICTKOBOT TKAHHMHU HH-
KHBOT IIEJIENH BIPOJOBXK TPHOX THXKHIB MICJIsl HAHECEHHs KICTKOPYHHYIOHYOi TPaBMH 1IHTAKTHUM TBapHHAM
JIaB 3MOT'Y BCTAHOBHUTH HASIBHICTh BUPAKEHOT IMHAMIKH JIOCIIJPKYBAHOTO IOKa3HUKA. YTIPOJOBXK JIBOX THXKHIB
TICJIs HAHECCHHS TPaBMH IIUTBHICTH KiCTKOBOT TKAHWHH HIDKHBOT IIENIEH Yy TPAaBMOBaHI# JJISHII MOCTYIOBO
3pocTae, 301IBIIYIOUNCH 10 KiHIA JPYroro THKHS Y/Bidi MOPIBHIHO 3 HOPMOIO. YIIPOAOBX TPETHOTO THKHS
JOCIIPKYBaHUH MOKa3HUK 3HIKYETHCSI, aJle 3aJIMIIAEThCs A0 BULIUM, HIX y iIHTaKTHUX TBapuH. s 3’scy-
BaHHsI OCOOJIMBOCTEH 3MIHM HIUIBHOCTI KICTKOBOI TKAHMHHW Ha TJi TPUBAJIOrO BXKHMBaHHS HajOydiHy, HamMu
MPOCTEXKEHO JUHAMIKY JOCHI/HKYBAHOTO ITOKa3HUKA BIIPOJIOBXK 6 TIKHIB BBEJICHHS IIpenapaTy Ta Iicis Horo
Bigminu. IIpoBenenuii anai3 3acBiqUMB, IO BOPOIOBK JABOX THXKHIB BXKMBaHHS HaNOYy(iHy NIIBHICTH KicT-
KOBOI TKAHWHH HUXKHBOI IIEJIeNH MOCTYIIOBO 3pOCTaia y MOPIBHSHO 3 KOHTPOJIEM, a BIPOJOBK TPETHOTO THU-
KHSI 3HIKYBAJIACh, MMOBEPTAIOUYNCH MPAKTUYHO JI0 HOPMAIbHHUX IMOKA3HHKIB. YIIPOJOBXK YETBEPTOTO Ta
I’ SITOTO TH3KHIB IOCIIKYBaHUH MOKa3HUK 3HOBY 3POCTaB, a Ha IIOCTOMY TH>KHI 3HMKYBABCS, 3aJIMILIAI0YUCD
0e3 3MiH 1 BIPOJOBXK THXKHS MicJIs BiIMiHYM npenapary. OCKiTbKU IIIBHICTD KICTKOBOi TKAHWHHU HIJKHBOI 111e-
JISTIN TICIIS TPHOX THOKHIB BBEJICHHS HANOY(iHY MaKCUMaIbHO HAOIMKeHa 10 HOpMAaJIbHUX ITOKa3HUKIB, caMe
el TepMiH HaMH 00paHO ISl HAHECEHHS KiCTKOPYHHYI0UO1 TpaBMHU TBapHHAM, SIKMM MOZETIOBAIN HAIOY(i-
HOBY (OTMIOiTHY) 3aJIeXKHICTh. AHATI3 OTPUMAHUX JIAaHUX 3aCBiAYMB, IO AWHAMIKA MIIIBHOCTI KiCTKOBOI TKa-
HUHH TTiCJIS KICTKOPYWHYIOUOT TpaBMH Ha TJIi BYKHBaHHS HaIOy(iHy € 30BCIM IHIIOO, HI’K Y IHTAKTHUX TBAPHH.
Yepes TWKICHB MICJIs HAHECEHOI TPAaBMH JOCITIKYBaHHH ITOKa3HUK MPAKTUYHO HE 3MIHIOETHCS, Yepe3 JBa
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THOKHI JIEIIO 3pocTae, 1 301IbIICHHS] HOTO MPOJIOBXKYETHCS A0 KiHI eKcriepuMeHTy. BucHoBku: Hanecenns
KICTKOPYHHYOUO1 TpaBMH MPU3BOIAHTH J0 BUPAKEHOT JUHAMIKH MIUIEHOCTI KICTKOBOI TKAHWUHH Y JIJISHII Tpa-
BMH, IIO 3aCBiIdye Mpo 3MiHy ii sikocTi. JlmHaMika MIIIBHOCTI KICTKOBOI TKAHWHU HIKHBOT IIEJIETH ITicis
KiCTKOpYHHYIOUOi TpaBMH Ha TJIi BXKMBaHHS HaJOy(]iHy € 1HIIOI0, HiXK Y IHTAaKTHUX TBapuH. Uepes TpH THKHI
MiCJIs HAHECEHHA KiICTKOPYHHYI0U0i TPaBMH IIIJIbHICT KiCTKOBOT TKAHWHH Y 1IHTAaKTHUX HIYPiB JIHIIE HE3HAYHO
MIEPEBHIIYE€ HOPMY, TOAI K Y TBAPUH 3 OIIOITHOO 3AJIEKHICTIO JOCII/HKYBaHUN TTOKa3HUK YIBIYi IEPEBHIILYE

HOPMY.

Ki1ro4oBi cj10Ba: KicTKOBa TKaHWHA, HYKHS IIeJIeNa, IiIbHICTh, HAOY(iH, OmioiTHa 3aJ1eKHICTb.

TpaBMu mienen Hamexarb OO TPyNH HaWdacTilINX
MPUYHH 3BEPHEHB MALli€HTIB Y KIiHIKY TPaBMaTOJIOT11
Ta IIeNemHO-IuIeBoi xipyprii [1-5]. Jani cydacHoi
HAYKOBOI JIiTEpaTypH, IO IPYHTYIOTHCS Ha Pe3yibTa-
TaX YUCICHHUX KIIHIYHHUX Ta €KCHEPHUMEHTAIbHHUX
JOCTIKEHb, 3aCBIMIYIOTh, IO Mepedir pemapaTHB-
HOTO OCTEOTCHE3Y 3yMOBJICHUN PI3HUMH YNHHUKAMH:
BIKOM Malli€HTa, HASBHICTIO CYMYTHIX 4d (OHOBUX
MIATOJIOTiH, BIUINBY HABKOJMIIHBOTO CEPElOBHIIA Ta
KOHTaKTy 3 TOKCHYHAMHU pedoBUHaMH [3, 6-16]. Ba-
KIIMBUM YMHHUKOM, L0 BIUIMBAE SIK HA CTaH OpraHi-
3My B LIIOMY, TaK 1 Ha CTPYKTYpY, SKICTh Ta MEXaHi-
YHI BJIACTUBOCTI KICTKOBOI TKaHWHHU € TPHUBAINN
BIUIMB Ha OpraHi3M HapKOTHYHUX pedoBuH [17-19].
VHiBepcalbHAM TMOKa3HUKOM, IO J03BOJISIE 3’SICY-
BaTH SKICTh KiCTKOBOI TKAHWHH, OI[IHUTH 1 CIIPOTHO-
3yBaTH PaHHI KiIBKICHO-SKICHI 3MiHU TIPY Pi3HOMaHi-
THUX TATOJIOTIYHUX CTaHaX, MPOCTEKHUTH IX JMHA-
MIKy B KJIIHIYHUX 1 €KCIIEpUMEHTAIbHUX YMOBaX, €
MOKa3HMK LIIBHOCTI, BUSHAYUTHU SKUN AAal0Th 3MOTY
Cy4acHI METOAM TIPOMEHEBOI JIarHOCTHKH —
KOMIT'IoTepHa ToMorpadisi, JeHTallbHa PaJioBi3io-
rpadis [6, 13, 20].

Merta gocaigskeHHA: 3°sCYyBaTH 3aKOHOMIPHOCTI
MOCTTPABMATUYHOI JMHAMIKH IIIIBHOCTI KICTKOBOI
TKaHUHM HIDKHBOI LIENIeNH IiciIs HAHECEHHsI KiCTKO-
PYHHYIOUO1 TpaBMH iHTAaKTHHUM TBapuWHaM Ta TBapu-
HaMm, SIKi BOPOJIOBX TPHBAJIOrO YaCy BIKHBAIOThH
HaIOY(iH.

Mamepian i memoou. /locniodxicenns 8UKOHAHe HA
20 cmamego3pinux 6e3n0pooHUX WYPAX-CAMYsaX Ma-
coro mina 180-200 2 ma sixom 3,5 micayi. [locnionux
MBapuH Ympumyeanu 6 ymosax sisapito JIveiecbkozo
HAayioOHAbHO20 MeOUUH020 YHigepcumemy imeHi /la-
nuna lanuyvkoeo. Yci docniodcenHs npogoounucs
32i0H0 3 nonoxcensimu €8poneticbkoi KoHgeHYii Wooo
3axucmy XpeOemHux meapuH, AKUX GUKOPUCTOBY-
10Mb 8 eKCHePUMEHMAIbHUX MA THUUX HAYKOBUX Yi-
asax (Cmpacoype, 1986), /lupexkmusu Paou €sponu
86/609/EEC (1986), 3axony Vxpainu Ne 3447-1V
«llpo 3axucm meapun 6i0 HCOPCMOKO20 NOGO-
OHCEHHAY.

Tpasemy moodentosanu wasxom NOpyuwenHs yiuic-
HOCMI KICMKOBOI MKAHUHU HUJICHbOI wenenu 8 Oils-
HYI 8eNUKUX KYMHIX 30168 30 00ONOMO2010 CIOMAMO-

n0eiuno2o0 bopa. Onepayiro npogoounu nio mioneH-
manosum naprozom [21].

OnioioHy 3anexcHicmb MOOeo8aIU UWLIAXOM Wo-
Odennoeo (1 paz Ha 000y 6 00HAKOBULL NPOMINCOK
uacy) 66e0eHHs HAPKOMUHHO20 AHAIbeeMUKA HANDY-
Giny. Hanbygin esoounu eHympiuiHboM 43060 3a
cxemoro: 1-utt muscoenv — 8 ma/k2, 2-unt muswoenv —
15 me/ke, 3-utt muoscoenv — 20 me/ke, 4-uni musicoens
— 25 me/ke, 5-utt muorcoenv — 30 me/ke, 6-uii mudic-
Oenv — 35 me/ke [22].

Konmpons sikocmi Kicmko8oi mKaHUHU HUNCHBOT
wenenu 8 OLAHYI HAHECeHHs. MPasmu 30TUCHIOBANU 3
BUKOPUCMAHHAM OeHMANbHO20 padiosiziozpagha ¢i-
pmu Siemens 3 npoepamuum 3abe3neyennsm Trophy
Radiology. 3a oounuyio eumipy winoHocmi mKaHuH
opanu ymosHy oounuyro cipocmi (YOC).

llocrioorcenns sskocmi KiCmko8oi mKAHUHU HUIC-
HbOI wenenu nposoounu yepes 1, 2 i 3 muoicni nicis
HAHeCeHHs Mpasmu iHMaKmHuM wypam ma wypam,
SAKUM HONEPEOHbO 8NPOO0BIHC MPbOX MUNCHIE 680-
ounu Hanoygin i npoooeICysanu 11020 66e0eHHs e
npoOmA20M MPbLOX MUNCHIB NICIA MPABMU, A MAKONHC
meapunam b6e3 mpaemu, AKi nepeby8anu HA PI3HUX
mepminax onioiOHol 3anedxcHocmi (no 5 meapun Ha
KOoCHOMY mepmini excnepumenmy). [lle 3 5 meapun
cghopmysanu KOHMpPoOILHY 2pyny.

s xoocnoi epynu susHauanu cepeore apugme-
MuyHe 3Ha4eHHs 00CHI0NCYBAHO20 NOKAZHUKA, OUC-
nepcito ma 008ipyull iHmepeal npu pieHi 00CMogip-
Hocmi P=95%.

Jlocniooicenns € yacmunoro niaHoBoi HAYKoBoi po-
bomu xagedp HOPMATLHOL aHAMOMIT ma onepamueHol
xipypeii 3 monoepagiunoro anamomieio «CmpykmypHa
oOpeaHizayis, auioapximeKmonika ma aumponomems-
PUYHI 0COOIUBOCMIE OP2AaHI8 V HYMPIUHbO- MA NO3A)-
MpoOHOMY NEPIOOax pO3GUMKY, 34 YMOG eK30- Ma eHOO-
namozeHHUx (haxmopiey, Homep 0eprHcasHoi peecmpa-
yii: 0115U000041, axa euxomyemocs y Jlvgiscokomy
HaYlOHAIbLHOMY MeOuyHoMY VHieepcumemi imeni Jla-
Huna I anuybkoeo 32i0H0 3 0epIACABHUM NIAHOM MA NPO-
epamoro enpooosdic 2015-2020 poxis.

Ha nposedenns oocnidocenns ompumano 003811
Komicii 3 numanb emuxu JIb8i6cbK020 HAYIOHATLHO20
Meduunoeo yHisepcumemy imeni Jlanuna I'anuyvroeo
(npomoxon Ne 3 6i0 16 bepesns 2015 p.).
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Pe3yabTaT gocaigskeHHs Ta iX 00roBopeHHS.
[IpoBeneHuii aHami3 HIIBHOCTI KICTKOBOI TKaHWHU
HIDKHBOI IIEJIEIH BIPOAOBX TPhOX TH)KHIB MicCIIs Ha-
HECeHHS KiCTKOPYHHYI0YOi TpaBMH IHTaKTHHM TBa-
pUHAM JI03BOJINB BCTAHOBUTH HASBHICTh BUPaXEHOI
JUHAMIKH TOCIIIKyBaHOTO TTOKa3HUKa (Taodu. 1).

OTtprMaHi 1aHi 3aCBiqUYIOTh, IO BIIPOJOBK ABOX
TW)KHIB TicJsl HAHECEHHSI TPaBMU ILIUIBHICTH KiCTKO-
BOI1 TKAHMHU HW)KHBOI IIENeNH y TPaBMOBaHIH Aifs-
HIIl TIOCTYIIOBO 3POCTa€, 30LIBIIYIOYUCH O KIHIISA
JpYyTOro TYXKHS yIBiYi MOPIBHSHO 3 HOPMOIO. YTIPO-
JIOBX TPETHOT'O THIKHS TicIsl HAHECEHHSI TPaBMH J0C-
JIDKYBaHUH TIOKAa3HUK 3HWKYETHCS, ajle 3aIMILAEThCS
JIETIO0 BUIIAM, HiXK Y IHTaKTHHX TBapHH (puc. 1).

Iy 3’sicyBaHHS 0COOJIMBOCTEH 3MiHHU INUIBHOCTI
KICTKOBOI TKaHWHH Ha TJIi TPHUBAJOr0 B)KWBaHHS

OpuczinanvHi 0ocnioiiceHHs

HaOy(iHy, HAMH IPOCTEKEHO AUHAMIKY IOCITIIKY-
BaHOT'O TOKa3HMKa BIPOAOBXK 6 TI)KHIB BBEIEHHS
Tperapary Ta Iicist HoTo BiaMiHU (Tadu. 2).
AHami3 AUHaAMIKA JOCTIKYBaHOTO TOKa3HHWKa 3a-
CBIIYMB, IO MPOAOBXK JBOX THXHIB B)KHBAHHS
HanOy(iHy HIUTBHICTh KICTKOBOI TKAHWHH HUXHBOI
IIEJIEeNH TTOCTYIIOBO 3pOCTana MOPIBHAHO 3 KOHTPO-
JIeM, a BITPOIOBK TPETHOTO THIKHS 3HUKYBAJIACH, TI0-
BEpTAIOYHCh MPAKTUYHO 10 HOPMAJIBHUX MOKA3HU-
KiB. YIIPOJOBXK YETBEPTOTO Ta I SITOTO THXHIB JHOC-
JKyBaHUI TOKA3HUK 3HOBY 3pOCTaB, a Ha IOCTOMY
THKHI 3HIDKYBABCSl, 3aJIMILIAI0YUCh O€3 3MiH 1 BIIpo-
JOBXK TIDKHS MHCHS BigMiHM Tiperapary (puc. 2).
OCKUIBKHM IIUIBHICTh KICTKOBOI TKAHWUHU HIKHBOI
LIETIeTIH MTiCJIs TPhOX THXKHIB BBEJICHHS HANOYy(iH Ma-
KCUMaJIbHO HAONIDKEHA 10 HOPMaJbHUX ITOKa3HU
Tabnuys 1

JuHamMika NOKAa3HUKIB IIJILHOCTI KICTKOBOI TKAHMHYM HUKHBOI 1IeJIeNU mypa micjas
HAHECEHHH KiCTKOPYiiHYI040i TpPaBMH

M Jucno A M-A M+A
KOHTPOJIb 75,33 | 177,87 14 61,34 | 89,33
1 Troxnens micns Tpasmu | 107,67 | 689,87 | 27,56 | 80,1 | 135,23
2 THXKACHD ITICIS TPAaBMH 152 3948 | 20,85 | 131,15 | 172,85
3 Trkaens micns Tpasmu | 99,5 820,7 | 30,06 | 69,44 | 129,56
200
150
00 - —o—Cep M
M-A
50 M+A
0
KOHTPO/b 1 TKaeHb 2 TMXKAEHDb 3 TMKAEHDb
nicna TpaBMmM  NicnA TPABMKU  NiCNA TPAaBMMU

Puc. 1. Jlunamixa nokasHuxie winbHoCmi KiCMK080i MKAHUHU HUICHLOT wjenient wypa
B8NPOO0BIC MPLOX MUIICHIB NICTIAL HAHECEHHS KICMKOPYUHYIOUO! mpasmu

Tabnuys 2
JlmHaMika MOKa3HMKIB IIIbHOCTI KiCTKOBOI TKAHMHU HUKHBOI 1IeJIenu
IYPA Ha TJIi BJKUBAHHA HAJOYiHy

M Hucn A M-A M+A
IHTaKTHa TBapUHA 75,33 177,87 14 61,34 89,33
1-i1 THXJIEHb EKCIIEPUMEHTY 78,17 191,77 14,53 63,63 92,7
2-f THXKJCHD EKCIIEPUMEHTY 85,67 809,47 29,86 55,81 115,52
3-f THXKICHD EKCIIEPUMEHTY 75,5 333,1 19,15 56,35 94,65
4-1i TYOKICHD EKCIICPUMEHTY 82,33 433,07 21,84 60,49 104,17
5-fi THXKICHD EKCIIEPUMEHTY 83,17 380,97 20,48 62,68 103,65
6-1 THXKICHD EKCIICPUMEHTY 79,5 537,5 24,33 55,17 103,83
BiaMiHa 79,5 420,7 21,52 57,98 101,02
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KiB, came Leil TepMiH HaMH 0OpaHo IS HaHECEHHS
KiCTKOPYHHYIO4O1 TpaBMH TBapUHAM, SIKFM MOJIEITIO-
BaJM HaJIOyGiHOBY (OMiOiMHY) 3aIE€KHICTB.

AHaui3 OTpUMaHMX JaHUX 3aCBIIYMB, IO TUHA-
MiKa IIBHOCTI KICTKOBOI TKAHUHHM TicCTIs KiCTKOpYH-
HyI0Y0l TpaBMH Ha TJIi BXXMBaHHS HajOydiHy € 30-
BCIM iHILIOIO, HIK y IHTAKTHHX TBapHH. Uepe3 THXK-

JIeHb TicIIsl HAHECEHOT TPaBMHU JTOCIiIKYBaHHH TIOKa-
3HUK TMPaKTUIHO HE 3MIHIOETHCS, Yepe3 NBa THIKHI
JIEII0 3pOocTae, i 30UIBIMIEHHS HOTO MPOJOBKYETHCS
JI0 KiHLS eKCIEPUMEHTY: Yepe3 3 THKHI Iicis HaHe-
CCHHSI TPaBMHU IIUIBHICTh KICTKOBOI TKAaHWHU Ha TJIi
BXXMBaHHS HaNOy(iHy Maike y/Bidi BUIIA, HIXK Y 1H-
TaKTHUX TBapuH (Tadm. 3, puc. 3).

140
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Puc. 2. Jlunamixa nokasnuxie winbHocmi KiCmKo80i mMKaAHUHU HUNCHbOI welen wypa Ha mii ueCmumudicHe-
68020 BIHCUBAHHS HANOYDIHY

Tabauysa 3

JnHaMika MOKa3HUKIB IVILHOCTI KICTKOBOI TKAHNHY HUKHBOI 1eJIeNU IIypa micjas HAaHeCeHol KicT-
KOPYIiiHYI04O0i TPaBMH HA TJIi BXKHBaHHS HAJI0YydiHy

M Hucn A M-A M+A

KOHTPOJIb 75,33 | 177,87 14 61,34 89,33
3-ii TIKIeHb BXKWBaHHA HaJIOyQiHy / mepen HaHECEeH- 755 3331 1915 | 56.35 94.65
HSIM TPaBMH ' ' ' ' '
4-i1 TWKJeHb BXXUBaHHS HanOydiny / 1-i THxXaeHb Ii- 745 4211 2154 | 52.96 96,04
CJIsl TPaBMH
5-fi TWXKICHD BXKUBaHHS HANOY(iHy / 2-i THXKHI TiCHs 86 11284 | 3525 | 50,75 | 121,25
TpaBMHU
6-i1 TIKACHb BXKMBaHHS HanOydiny / 3-i THKIeHb Mi- 1335 | 31083 | 5851 | 74.99 | 192,01
CJIsl TPaBMH
250
200
150
100 . - /

50 = -
0 T T T T 1
KOHTPO/Ib 3 TUKAEHb BKMBAHHA S TUXKAEHD BXXMBAHHA S TVIKAEHD BKMBAHHA 6 TUXKAEHD BXXUBAHHA
Hanbydiny / nepen, Hanbydiny / 1 HanbydiHy / 2 TUKHI Hanbydiny / 3
HaAHECEeHHAM TpPaBMMU TUXAEHDb nicna nicns Tpasmm TUXAEHDb nicnA
TpaBmu TpaBmu
—4—Cep M M-A M+A

Puc. 3. JJunamixa noka3nuxie winbHocmi KiCmKo80i mMKAHUHU HUNCHbOI Welenu Wypa nicis HAHeCeHoi KiICMKOPYUHYIO-
4oi mpaemu Ha Mi BHCUBAHHS HANOYDiHY
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[lopiBHSHHS TWHAMIKU IIITBHOCTI KiCTKOBOI TKa-
HUHU HUXKHBOI HISTCTH IIypa MiC/sl KiCTKOPYHHYIO-
490i TpaBMH, HAaHECEHOI IHTAKTHUM TBapWHAaM Ta Ha
(oHI TpUBaIIOTO BXXMBaHHSA HaNOy(iHY, 3aCBiIUyE
3HAYHY Pi3HUITIO JTOCIIDKYBAHOTO MOKAa3HHUKA Y TBa-

PHH Pi3HUX TPYH YHOPOIOBXK YCHOTO €KCIIEPUMEHTY.
[Tpu upomy yepe3 oJIuH 1 JBa THXKHI MiCIsl HAHECEHHS
TpaBMH IIUIBHICTH KICTKOBOT TKAHMHHM € BUIIIOIO B 1H-
TaKTHUX TBAPHH, a 4Yepe3 TPU THXKHI — Y TBAPHH, IO
BXKuBaH HAIOYdiH (puc. 4).

N TpaBma

107,67

75,33 75,5 .’ 74,5

TpaBMa Ha TAi BXKMUBAHHA HanbyoiHy

133,5
99,5 -

152
A

86
A

nepeg 1 TMXKpeHb nicna
HaHeCceHHAM Tpasmu
TpaBMu

3 TUXKHI nicnAa
TpaBmu

2 TUXKHI nicna
TpaBmu

Puc. 4. [lopiensnrs Ounamixu nOKA3HUKIE Wi

HOCTi KiCTKOBO1 TKAHWHH HUKHBOI MIETETH [Iypa Ti-
CJISI KICTKOPYHHYIOYO1 TpaBMU, HAHECEHOT IHTAKTHUM
TBapHHAM Ta Ha TJIi TPUBAJIOTO BXXUBAHHS HANOY(hiHy

BucnoBku. 1. HaneceHHs KiCTKOPYHHYIOYOI Tpa-
BMH TPU3BOJIUTH JI0 BUPAKEHOI JMHAMIKH IIILHOCTI
KICTKOBOT TKaHWHU y JUISHII TPaBMH, IO 3aCBiauye
po 3MiHY ii sikocTi. 2. J[nHaMika HITBHOCTI KiCTKO-
BO1 TKAHWHU HIDKHBOI LEJIETH MICs KiCTKOPYHHYIO-
4oi TpaBMHU Ha TJIi BXXMBaHHSA HaIOy(iHY € IHIIOH,
HIX y IHTaKTHUX TBapuH. 3. Uepes Tpw TIKHI MicIs
HaHECEHHS KiCTKOPYHHYIOUOi TPaBMH HIUTHHICTH Kic-
TKOBOi TKAHUHH B IHTAKTHHX IIIypiB JHIIE HE3HAYHO
MIEPEBUIILYE€ HOPMY, TOJI1 SIK Y TBAPUH 3 OMIOIAHOIO 3a-

JISKHICTIO OCIIKYBaHUH TTOKa3HUK Y/BIUi IIEpEBU-
I1y€ HOpMY.

I[lepcnekTHBH MOAAJBIIMX HOCTiT:KeHb. Pe-
3yNbTaTH JIOCITIJDKEHb, TIPUCBIYCHUX BUBUCHHIO
HIUTBHOCTI KICTKOBOI TKaHWHM PI3HUX YacTHH CKe-
JieTa JIFOJIMHYU Ta TOCIIHUX TBapHH B HOPMI 3 Bpaxy-
BaHHSM BIKOBHX Ta '€HIEPHUX OCOOJIMBOCTEH, a Ta-
KOX 3’SICyBaHHS JTMHAMIKH 3MiH JJAHOTO MOKa3HHKa
MiJ €0 €HJ0- Ta €K30T€HHUX YUHHUKIB MOXYTh
CTaTH TEOPETHYHHM MIAIPYHTSIM JUIsi PO3MpAalo-
BaHHS KPUTEPIiB paHHBOT 1IarHOCTUKU MAaTOJIOTIYHUX
3MiH Yy KICTKOBil TKaHWHI 00CTEXyBaHUX 0Ci0 Ta Or-
TUMi3alii BUOopy crnocoOiB X KOpeKIIii.
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CPABHEHUE INOCTTPABMATUYECKON JUHAMMKHU IIJIOTHOCTU KOCTHOM TKAHU
HUKHEM YEJKOCTHU Y UHTAKTHBIX KPBIC 1 HA ®OHE JUINTEJBHOI'O YIIOTPEBJIE-
HUS HAJIBY®UHA

Pestome. I1IOTHOCTH KOCTHOM TKaHU SIBJIAETCS YHUBEPCAJIBLHBIM [TOKA3aTEIEM, ITO3BOJISIONIUM ONIPENEIIUTH €€
Ka4eCTBO, OLEHUTh U CHIPOTHO3UPOBATh PAHHUE KOJNYECTBEHHO-KAUE€CTBEHHBIE N3MEHEHUS U IPOCIEAUTD AU-
HaMHKY B KIIMHAYECKUX U SKCIIEPUMEHTAIBHBIX YCIOBUSX. LleIbI0 HAIIETO UCCIIeI0OBAHUS CTAIO BBISICHCHUE
3aKOHOMEPHOCTEW TMOCTTPAaBMATUUYECKON JAMHAMUKHU TUIOTHOCTH KOCTHOM TKaHU HID)KHEH YENIOCTH TOCIie
HaHECEHUS KOCTHOPA3pyLIAIOLIEH TpaBMbl UHTAKTHBIM XUBOTHBIM U KUBOTHBIM, KOTOPBIE HA MPOTSKEHUU
JUTATEBHOTO BpEeMEHH yoTpeOsin HanOyuH. MccnenoBanue BeIMoaHEHO Ha 20 MOI0BO3PEIBIX OECTIOPO/I-
HBIX KpbIcax-cammax maccoit Tena 180-200 r u Bo3pactom 3,5 Mecsma. [1og0MBITHRIX KUBOTHBIX COICPIKAITH
B YCJIOBUSIX BUBapHs JIbBOBCKOT0 HAIIMOHAILHOTO METUIIMHCKOT0 YHHUBEepcuTeTa uMeHu Januunna ["anunkoro.
Bce uccnenoBanust mpoBOUINCH B COOTBETCTBUH C MOJO0KEHUAMH EBpomneiickoit KOHBEHLIUHU IO 3aLUTE TO-
3BOHOYHBIX JKHBOTHBIX, UCTIOJB3YEMBIX B AKCIIEPUMEHTAIBHBIX U APYTUX HAyIHBIX meisx (CtpacOypr, 1986),
HupextuBbl Coseta EBponsr 86/609 / EEC (1986), 3akona Ykpaunbl Ne 3447-1V «O 3amuTe )KMBOTHBIX OT
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KECTOKOTO oOparieHus». TpaBMy MOAETUPOBAIH ITyTeM HAPYIIECHHS LETOCTHOCTH KOCTHOW TKAHW HIKHEH
YEIIFOCTH B 00JIACTH OOJBIINX KOPEHHBIX 3yOOB ¢ TIOMOIIBI0 CTOMATOJIOTHYECKOro 60opa. Onepaiuto IpoBo-
JTWJTY TIOJT TUOTIEHTAJIOBBIM HapK0o30M. OMHUOUIHYIO 3aBUCUMOCTh MOJICIIMPOBAIIH ITyTeM exenHeBHoro (1 pas
B CYTKH B OJJMHAKOBBIN MPOMEKYTOK BPEMEHH) BBEJCHHE HAPKOTHYECKOTO aHAIbreTHKa HanOyduHa. Han-
Oy(VH BBOJMIN BHYTPUMBIIIICYHO IO CXEME: MepBasi Hejels — 8 Mr / Kr, BTopas Helienst — 15 Mr / Kr, TpeThbs
Heaens — 20 mr / xr, yeTBépTas Henenst — 25 mr / kr, nsaras Heaens — 30 mr / kr, mectast Heaens — 35 mr / K.
KonTponp kagecTBa KOCTHOW TKAaHU HIDKHEH YENIOCTH B O0JNACTH HAHECEHUS TPaBMBI OCYIIECTBISUIHA C HIC-
MOJIb30BaHUEM JIEHTAIFHOTO paanoBusnorpada ¢upmel Siemens ¢ mporpaMMHBIM obecriedenneM Trophy
Radiology. 3a enunuily u3amepeHus IIOTHOCTH TKaHeH Opanu ycinoBHyo enunully cepoctu (YEC). Uccneno-
BaHHWE KadecTBa KOCTHOM TKaHW HIDKHEH YeITFOCTH MPOBOAMIIHN Yepe3 1, 2 v 3 Heyemu mociie HaHEeCeHHSI TPABMBI
WHTaKTHBIM KpbICaM M KpbICaM, KOTOPBIM MIPeIBAPUTEIHHO B TEUEHUE TPEX HEIeIh BBOAWIN HAIOY(pHH 1 TIpo-
JIOJDKAJTU €T0 BBEJICHUE €IIIC B TCUCHUE TPEX HEACIh MOCIIE TPABMBI, @ TAKXKE KUBOTHBIM 0€3 TPAaBMbI, KOTOPHIC
HaXOJWJIUCh HAa Pa3HBIX TEPMUHAX OMHOUJIHON 3aBUCHUMOCTH (II0 5 KMBOTHBIX Ha KaXKJIOM 3Tare dKCICPH-
MeHTa). Erte ¢ 5 »KuBOTHBIX C(hOPMUPOBAIH KOHTPOJIBHYIO TpyTITy. J{J1s Ka)X A0 TPYTIITEI ONIpe eI CpeTHee
apudmMeTnyeckoe 3HaUCHUE UCCIIETyEMOTO ITOKA3aTels, TUCTIEPCHIO U JJOBEPUTEIHHBINA HHTEPBAI IIPH YPOBHE
noctoBepHocTH P=95%. Pesynpratsl. [IpoBeeHHBIN aHATN3 TUIOTHOCTH KOCTHOW TKAaHU HUKHEH YEIIOCTH B
TEUCHHE TpeX HeNeNb IOCIie HaHECEHHs] KOCTHOPA3PYIIAOMIEH TPaBMbl HHTAKTHBIM JKHBOTHBIM ITO3BOJIHI
YCTaHOBUThH HAIMYUE BBIPAKCHHON IMHAMUKH HCCIEAyeMOro IoKa3areis. B TeueHwe AByX Hemenb Mocie
HaHECCHHS TPABMbI TUNIOTHOCTh KOCTHOW TKaHW HUKHEW YEIOCTH B TPABMHPOBAHHOHN OOJIACTH MOCTEIICHHO
pacreT, YBEJIMUUBAsACh K KOHILy BTOPOM HEIENU B J1Ba pa3a 110 CPABHEHUIO C HOPMOM. B TeueHue TpeTbeil He-
TIEJTM UCCIIeTyeMBIi TTOKa3aTelh CHIDKASTCS, HO OCTAeTCsl HECKOJBKO BHIIIIE, YeM Y MHTAKTHBIX )KUBOTHBIX. 15
BBISICHCHHSI OCOOCHHOCTEH N3MEHEHHS IJIOTHOCTUA KOCTHOM TKaHM Ha (POHE JUTUTEIHHOIO YIIOTPeOJICHUS Hall-
Oy¢urHa, HaMH TIPOCIISKEHA TUHAMMKA UCCIIEAYEMOro IMoKa3aTess B TeUCHHE 6 Heleb BBEJCHUS Mpenapara
¥ Tocye ero oTMeHsl. [IpoBeieHHbIN aHaIn3 MoKa3all, YTO B TEUSHHE ABYX HEJEeNb YITOTpeOaeHus HanOyduHa
IUIOTHOCTH KOCTHOM TKaHU HIKHEH YeIFOCTH IMTOCTETIEHHO POCia B CPAaBHEHUH C KOHTPOJIEM, a B TEUCHHE Tpe-
ThEH HEJIEIN CHIKAIACh, BO3BPAIAsSCh MTPAKTUYCCKHU 10 HOPMaIBHBIX MOKa3aTenei. B Teuenune ueTsepToro u
MIATOTO HEJIeINh UCCIeIyeMbli TI0Ka3aTelb CHOBA POC, a Ha IIECTOH HefleNie CHUKAJICS, OCTaBasiCh 0e3 n3MeHe-
HUH U B TEUSHHE HEJIeIH MTOCie OTMEHBI penapata. [I0CKoIbKy TUIOTHOCTh KOCTHOW TKaHW HUYKHEW YEIIOCTH
MOCJIe TPEX HEJENb BBEICHHS HAJIOy(hrHA MAKCUMAJIbHO MPHOJIMKEHA K HOPMAJIBHBIM ITOKA3aTeNIsIM, AMEHHO
ATOT CPOK HAMHU BBIOPAH JJII HAHECEHUSI KOCTHOPA3PYIIAIOIEH TPaBMBI YKUBOTHBIM, KOTOPBIM MOICITUPOBAIIN
HaOy(UHOBY (OMMHOMIHO) 3aBUCUMOCTh. AHAJIN3 IMMOJYISHHBIX TaHHBIX ITOKA3aJ, YTO THHAMHUKA TUIOTHOCTH
KOCTHOM TKaHH I1OCJIe KOCTHOPA3PyIIAIOIICH TpaBMbI Ha (PoHE yroTpeOieHus HanOyGuHa COBCeM Apyrasi, 4eM
Y UHTAKTHBIX )KHBOTHBIX. Uepes HeIeIo MOCiie HAaHECEHHOW TPaBMBI HCCIISyeMbIi TIOKa3aTelb MPAKTHIECKH
HE MEHSETCS, IBE HelleIN HECKOIILKO BO3PACTAET, M YBEIMYCHUE eT0 MPOI0IKASTCs IO KOHIIA SKCIIEPUMEHTA.
BreiBonpl: Hanecenne kocTHOpa3pymIamomeil TpaBMbl TPUBOANT K BRIPAKEHHON JTUHAMHKH TUIOTHOCTH KOCT-
HO¥ TKaHU B 00JIaCTH TPaBMbI, CBUACTEILCTBYET 00 M3MEHEHUH €€ KauecTBa. JIMHaMUKa IJIOTHOCTH KOCTHOM
TKaHH HIDKHEH YENFOCTH TI0C)Ie KOCTHOPa3pyIIaloIiel TpaBMbI Ha (poHe yroTpeOieHns HanoydhuHa HHasI, 4eM
Yy WHTaKTHBIX XUBOTHBHIX. Uepe3 TpH HeAenu IMociie HAaHECeHHsS KOCTHOPAa3pyIIaroNield TPaBMBI TUIOTHOCTh
KOCTHOUW TKaHH y MHTAKTHBIX KPBIC JIUIIIb HE3HAUYNUTEIIBHO MTPEBHIIIAET HOPMY, TOT/Ia KaK y dKHUBOTHBIX C OITHO-
HTHOM 3aBUCHMOCTBIO UCCIICIYEMBIN IMOKAa3aTeNb BABOE MIPEBBIIIAET HOPMY.

KaroueBsbie c10Ba: KOCTHAS TKaHb, HUKHSS YEIFOCTh, IJIOTHOCTh, HATOY(WH, OMUONIHON 3aBUCUMOCTHIO.

COMPARISON OF THE POSTTRUMMATIC DYNAMICS OF THE BONE TISSUE DENSITY OF
THE LOWER JAW IN THE INTACT RATS AND ON THE BACKGROUND OF THE PERMANENT
NALBUFINE USE

Abstract. The research is part of the planned scientific work of the departments of normal anatomy and oper-
ative surgery with topographical anatomy "Structural organization, angioarchitectonics and anthropometric
features of organs in the internal and extrauterine periods of development, under conditions of exo-endopath-
ogenic factors", the state registration number: 0115U000041, which is executed in Danylo Halytsky Lviv Na-
tional Medical University according to the state plan and program during 2015-2020. The permission of the
Ethics Committee of the Danylo Halytsky Lviv National Medical University (protocol No. 3 dated March 16,
2015) was obtained for the study. Actuality. Bone tissue density is a universal indicator that allows to determine
its quality, estimate and predict early quantitative and qualitative changes and trace their dynamics in clinical
and experimental conditions. The aim of our study was to find out the regularities of the post-traumatic dy-
namics of the density of the mandibular bone tissue after performing a bone-destroying injury to intact animals
and animals that have been taking nalbuphine for a long time. The study was performed on 20 sexually mature,
male rats with a body weight of 180-200 g and a 3.5-month old age. Experimental animals were kept in the
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vivarium of the Danylo Halytsky Lviv National Medical Universit. All studies were conducted in accordance
with the provisions of the European Convention for the protection of vertebrate animals used for experimental
and other scientific purposes (Strasbourg, 1986), Council Directive 86/609 / EEC (1986), Law of Ukraine No.
3447-1V "On the Protection of Animals from Cruel handling". The injury was modeled by breaking the integ-
rity of the bony tissue of the mandible in the area of mokars with the help of dental drill. The operation was
performed under thiopental anesthesia. Opioid dependence was modeled by a daily (once a day at the same
time interval) injection of a narcotic analgetic Nalbuphine. Nalbuphine was injected intramuscularly according
to the following schedule: 1 week — 8 mg / kg, 2nd week — 15 mg / kg, 3rd week — 20 mg / kg, 4th week — 25
mg / kg, 5 —this week — 30 mg / kg, 6th week — 35 mg / kg. Control of the quality of bone tissue of the mandible
in the area of injury was carried out using a dental radiosignographer Siemens with the software Trophy Radi-
ology. The unit of measurement of tissue density was taken to be the conventional unit of gravity (CUG). The
quality of mandibular bone tissue was studied in 1, 2 and 3 weeks after injury to intact rats and rats, who had
been injected nalbuphine for up to three weeks and continued to receive it for another three weeks after the
injury, as well as non-traumatic animals present at different terms of opioid dependence (5 animals per exper-
iment period). Another 5 animals were in the control group. For each group, the arithmetic mean value of the
researched indicator, the variance and the confidence interval at the level of reliability of P = 95% were deter-
mined. Results. An analysis of the density of bone tissue of the mandible within three weeks after the applica-
tionof the trauma which leads to the bone loss in intact animals made it possible to establish the presence of
an expressed dynamics of the investigated indicator. Within two weeks after injury, the density of bone tissue
of the mandible in the injured area gradually increases, increasing by the end of the second week twice as much
as the norm. During the third week, the investigated parameter is declining, but remains somewhat higher than
in intact animals. To determine the peculiarities of changes in the density of bone tissue on the background of
prolonged nalbuphine use, the dynamics of the studied parameters for 6 weeks of administration and after its
discontinuation was studied. The analysis showed that after two weeks of use of nalbuphine, the density of
mandibular bone tissue gradually increased compared to control group, and during the third week it decreased,
returning to almost normal values. During the fourth and fifth weeks, the researched parameter increased again,
and decreased in the sixth week, remaining unchanged and within a week after discontinuation of the drug.
Since the density of the bone tissue of the mandible after three weeks of administration of nalbuphina is as
close to normal as possible, this is the term that was selected to perform bone injury on animals that were
modeled on nalbuphine (opioid) dependence. The analysis of the data showed that the dynamics of bone den-
sity after a bone injury with the use of nalbuphine is quite different from that of intact animals. A week after
the trauma, the investigated parameter practically does not change, after two week increases and its rise con-
tinues until the end of the experiment. Conclusion. The application of a bone-traumatic injury leads to an
expressed dynamics of bone density in the area of the trauma, which testifies a change in its quality. The
dynamics of bone density of the mandible after a bone injury with the use of nalbuphine is different from that
of intact animals. Three weeks after bone injuries, bone density in intact rats only slightly exceeds the norm,
while in animals with opioid dependence, the investigated parameter is twice as high as normal.

Key words: bone tissue, mandible, density, nalbuphine, opioid dependence.
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