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BII/IUB BITAMIHHO—MIHEPA"JII)HOi JOBABKHA
HA CTAH AHTUOKCHUJAHTHOI CUCTEMMH KPOJIIB

H. B. Ponv, acnipanm,
C. I. llexmicmpenko, 0-p c.-e. HaQyK

binonepkiBChbkHii HaIIOHAILHUN arpapHU YHIBEPCHUTET
mioma CobopHa 8/1, m. bina [epksa, Kuisceka 0611., 09117, Ykpaina

Hocniooceno akmusHicmob eH3UMi6 aHMUOKCUOAHMHOT CUCmeMU CYREPOKCUOOUCMYMA3U ma
Kamanasu, a maxKoxic Micm yepyloniasminy 8 cepyi, MO3Ky ma Hatoo8WoMy M s3I CHUHU KpOTi6
HOB03eIaHOCLKOI NOPOOU 3a 320008Y8AHHS 8IMAMIHHO-MIHEPAIbHOI dobasku. Becmanosneno, wo y
HAti0oBWOMY — M’A31  CHUHU  mMAPUH  OOCHIOHOI  2PYNU  3HUMNCYEMbCA — AKMUBHICMb
cynepokcuooucmymaszu 'y 1,9 pasu nopieuano 3 koumponem. Biomiueno 3pocmanus akmusHocmi
CYNepoKcuoOUCMymasu y cepyi 00CcIionux kponie Ha 45- ma 60-my 000y scumms na 56% ma 25%
8i0N0B8IOHO. BcmaHnosnieno, wo 8 MKaAHUHAX cepys Kpoaie 00cnionoi epynu 3 45-i no 90-my 006y
AHCUMMSL 8MICT YePYIONIAIMIHY CYMMEBO He 8i0pizHasca i konusaeca ¢ mexcax 0,27-0,41 me/e
mranunu. Koegiyieum ninitinoi kopenayii akmuenocmi COJ ma xamanazu y nauooguiomy m’ssi
CRUHU 0OCTIOHUX MEapuH 6)8 360pOMHO 8i0 €mMHUM i cmanosus r=-0,85; 6y10 8iOMiueHO cunbHUL
NO3UMUBHUL 36 'SI30K MIJIC AKMUBHICIIO Kamanasu ma emicmom yepyaonaasminy r=0,79.

Kimrouosi ciaosa: KPOJII, CUCTEMA AHTHUOKCUIAHTHOI'O 3AXUCTY, CEPLE,
MO3O0K, HAVJIOBIINUI M'SI3 CITUHM.

EdexTuBHe BHUKOpPUCTaHHS TBapMH B yMOBax IHTEHCU(IKAIll TBapMHHUITBA BHMAarae
ITMO0KOT0 PO3YMIiHHS 0COOIMBOCTEH (hi310I0TTYHUX MPOLIECIB Y TBAPUH Ta MTHUIII, a TAKOXK 3MiH, 1110
BUHUKAIOTh B OpraHi3Mi MiJi BIUIMBOM Pi3HUX ()aKTOPIB 30BHILIHBOTO CEPEIOBUINA Ta BUPOOHUUMX
ymoB [1]. ITepokcuane okucHenns miniais (IT10JI) Biairpae BaxnBy poib y (yHKIIOHYBaHHI BCIX
KUBUX OpraHizMmiB. 3a cydacHUMHU ysiBieHHAMU [1OJI — moka3HUK CTIHKOCTI OpraHi3my Ta Horo
aJlalTUBHOTO NOTeHNiamy. Y (i310J0T1UHUX yMOBaX ICHY€ AMHAMi4HA PIBHOBara Mi)k BUpOOJIIEHHAM
BUIBHUX paJUKaliB Ta iX HeWTpamizamiero. Perynsuiss HaJAMIpHOTO YTBOPEHHS JIIONEPOKCUAIB
3JIIACHIOETHCS 32 JOTTOMOT 010 aHTHOKCUAaHTHOI cucteMu (AOC), sika CKI1a1a€ThCsl 3 aHTHOKCHIAHTIB
Ta OCHOBHHUX Ipyll eH3uMiB: cynepokcugaucmytasu (CO/l), Tkanunnoi katanasu (KAT), a Takox
nepynomnasminy (LI1). AOC 3abesnmedye HeiTpanmizamilo KITHHAMH BIUIBHMX pajJuKaliB Ta
MIATPUMaHHS KJIITMHHOTO romeoctady. OpjHak B OpraHi3Mi TBapuH MOXE pO3BHUBATUCS
OKCHJATUBHHUU CTpecC, sIK HACIII0K BIUIMBY PI3HOMAHITHUX €HJIOT€HHUX Ta €K30M€HHUX YMHHUKIB Ha
6ananc mixx AOC 1 I10JI [3, 4].

[TigBumenHs inTeHcuBHOCTI npoueciB [TOJI B opranizaMi TBapyH PO3MIIAJAIOTh SIK HOPYILIEHHS
MeTaboI1i3My, sIKe BUMarae KOpeKIlii 1 Ha KOTpe MOKHa BIJIUBATH, BUKOPUCTOBYIOUH AaHTHOKCUAAHTH.
3 ormsay Ha e akTyalbHUM € MOIIYK KOPMOBUX J00aBOK, IO MO3UTHBHO BIUIMBAIOTh Ha
MPOJIYKTUBHICTh TBApHUH 1 SIKICTh OJIEP>KyBaHOI NMPOyKIIii [4].

Mertoto fociikeHb OyJi0 BHBYEHHS AaKTMBHOCTI (DYHKIIOHYBaHHS aHTHOKCHIAHTHOI
CHUCTEMH B OpraHi3Mi KpOJiB HOBO3EJIaH/ICHKOI MOPOJM Y BIKOBOMY acHEKTI Ta 3a 3Tr0JI0BYBaHHS
BiTaMiHHO-MiHEepaIbHOI JOOABKH.

Marepianau i metoau. [locmimxeHHs Oyno mpoBeaeHe Ha KPOJISIX HOBO3EJIAHICHKOI TTOPOIH
y TOB «I'perym» c. Koxxanka, ®@acrtiBcbkoro paiiony, KuiBcbkoi o6macti. 3a IpUHIMIIOM aHAJIOT1B
(Bik Ta Bara) Oyyio chopMOBaHO Bl Irpynu TBapuH 45-1000BOro BiKY, MO 5 TOJB y KOXHIH —
KOHTPOJIbHY 1 JociifHy. TBapuH KOHTPOJBHOI TPYMHU TOJIyBajld CTAaHIAPTHUM KOMOIKOPMOM,
30aJlaHCOBaHUM 3a BCiMa IMOKa3HMKAMHU >KMBJIEHHS, 3 BUIBHUM JOCTYIOM J0 KOPMYy Ta BOJH.
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TBapuHaM JOCHiAHOI rpynu AOJATKOBO 10 OCHOBHOI'O PAI[iOHYy BBOAMIIM BiTaMiHHO-MiHEPaJbHY
nobasky, sika mictuna Kaniit, ®ocdop, Harpiit, Kaneuiit, Migs, [luak, Mapranens, 3aiizo, Wox,
KobGanwt, Cenen, Bitaminu: A, D3, E, K3, B1, Bz, B3, B4, Bs, B1o. Iling yac nmpoBeneHHs 1OCTiHKEHB
Ha TBapuWHAX JOTPUMYBAJIUCS NPUHIUIIB OI0CETHKH, 3aKOHOJABYMX HOPM 1 BHMOT 3TiHO 3
MOJIOKEHHAM «EBpONEChKOT KOHBEHIIT PO 3aXUCT XpPEeOSTHUX TBAPHH, 1110 BAUKOPUCTOBYIOTHCS JJISt
JIOCHiTHUX Ta HaykoBux wninei» (CrpacOypr, 1986) i1 «3arajbHuX eTHUYHHX MPHHLUIIB
€KCIIEpUMEHTIB Ha TBapuHax», yxBajieHuX l[lepmmm HamionansHuM koHTpecom 3 6ioeTuku (Kuis,
2001).

Marepianamu I TOCHIDKEHb OyJIM cepiie, MO30K Ta HAWIOBIIMK M'S3 CIUHU, SKi
BigOMpanuch micis 3abot0 TBapuH Ha 45-, 60-, 75- Ta 90-Ty n00y XHUTTA. AKTUBHICTH CHCTEMHU
AHTHOKCHJIAHTHOTO 3aXMCTy BH3HAUaIM 3arajlbHONPUWHATUMU METOJMKAMHU 3a aKTHUBHICTIO
CYNEPOKCUATUCMYTa3H, KaTala3u Ta BMICTOM IiepyJoruia3miny [2, 5, 7]. Orpumani mudposi aaHi
00po6uisiin 3a moromororo mporpamu Microsoft EXCEL 3 Bukopucranusm t-kputepiro CThIofEHTA.

PesyabTaTn it  o0roBopenHsi. [lowaTtkoBi crafii BUIBHOPAJAUKAILHOTO OKHCHEHHS
KOHTPOJIIOIOTHCS. €H3UMOM CYNEPOKCHAIMCMYTA3010, sIKa HEHTpasi3ye CYNepOKCHIHUN pajuKal i,
BiJITIOBiTHO, 3MEHIIIY€E 3araIbHUH TOKCUYHHIA BIIMB aKTUBHHUX (popM KUCHIO [ 1]. Y Tabnuii HaBegeHO
aktuBHicTh COJl y cepiii, MO3Ky Ta HalWJOBIIOMY M’si31 CIIMHU KPOJIIB JIOCIITHOI Ta KOHTPOJIbHOI

IpyIL

Tabauys
AKTHBHICTh €H3UMIiB AHTMOKCHIAHTHOI CHCTEeMH Ta BMIiCT liepy/I0/1a3MiHy B OPraHax KpoJiiB
HOBoO3eJaHICbKOoI mopoau (M+m, n=5)
. COJl, ym. on./t Karanaza, xat/r Ilepynomia3MiH, MI/T
Bik, ; ; ;
1i6 Kontpoabna Jocmigaa KonTponbua JocmigHa KonTponbaa Hocminna
rpyna rpymna rpymna rpyna rpymna rpymna
Ceprie
45 2,79+0,56 4,35+0,97 5,84+0,26™" 4,89+0,57 0,26+0,07 0,27+0,06
60 2,83+0,14 3,53+0,74 5,13+0,15 3,85+0,49" 0,29+0,05 0,32+0,06
75 3,73+0,35" 3,47+0,36 4,05+0,93" 4,75+0,15 0,36+0,15 0,35+0,03
90 3,61+0,98 1,72+0,19™ 3,57+0,81 3,1940,54" 0,44+0,07 0,41+0,02
Mo3ok
45 1,12+0,48 1,44+0,45 2,79+0,57" 2,90+0,64 0,21+0,03 0,17+0,04
60 0,81+0,14 0,81+0,32 4,44+0,25" 4,76+0,18" 0,26+0,08 0,15+0,03
75 1,83+0,75 0,42+0,12 3,94+0,44 5,14+0,07" 0,29+0,08 0,17+0,05
90 1,11+0,46 0,24+0,03 2,154+0,45" 2,43+0,16™" 0,67+0,09" 0,76+0,08™"
HaiinoBminii M’3 CUHU
45 1,14+0,38 0,84+0,32 16,12+0,08™ 16,82+0,25" 0,2540,04™ 0,32+0,03
60 1,29+0,28 0,69+0,29 16,88+0,61 17,88+0,68 0,514+0,11" 0,52+0,07"
75 0,83+0,24 0,64+0,44 18,83+0,38" 18,87+0,09 0,38+0,04 0,5940,06"
90 1,15+0,36 0,62+0,08 17,91+0,55 17,94+0,31" 0,41+0,06 0,33+0,07"

*kk

Hpumimka: ™ — p<0,05; ™ — p<0,01; ™™ - p<0,001 — nopieHsAHO 3 MONEPEHIM BikoBUM nepiogom; ~ — p<0,05; ™
- p<0,01; "~ p<0,001 — MOpiBHAHO 3 KOHTPOJILHOK IPYTIOHD.

Hianazon aktuBHOCTI CO/l B MO3KY Ta HailIoBIIOMY M’ 531 CIIMHU TBApUH KOHTPOJIBHOI IPYyITH
konuBascs B Mexax 0,83—1,83 ym.ox./r. [Ipote, y TBapuH AOCIITHOI TPYIU BiAMIYEHO MOCTYIOBE
3HMKEHHS aKTUBHOCTI JaHOTO eH3uMYy. Tak, y Mo3Ky KpouiiB Ha 90-Ty 100y xuTTs akTUBHICTH CO/]
Oyna meHmoro B 4,6 pas3u, a HaiioBIIoMy M’s131 cniuHM y 1,9 pasiB, MOpiBHAHO 3 KOHTposieM. Crif
3a3HAYMTH, 10 Y Ceplll KPOdiB, SKUM T0JIaTKOBO 3T0JIOBYBaJIM BITaMIHHO-MiHEpaJbHY J0OaBKY, Ha
45- ta 60-Ty 100y >kutTs aktuBHIicTE CO/] Oyna Bumoro Ha 56 % ta 25 %, BiAMOBIIHO.

AKTHUBHICTD CYNEPOKCHITUCMYTa3u TICHO TIOB’si3aHa 3 aKTUBHICTIO KaTajasH, sSiKa 3aXUIIae
OpraHi3M BiJ] BACOKOTOKCHYHUX KUCHEBUX PajJMKalliB. 3aHaATO pi3ke miaBuieHHa akTuBHOCTI CO/J
0e3 BiAMOBIHOT aKTHBAIIlT KaTajga3u camo 1o codi nutoTokcnyHe. KaTanasa kataisye po3mierieHHs
MEPEKUCY BOJHIO 3 YTBOPEHHSM BOJH Ta KMCHIO. BCcTaHOBIIEHO, 1110 'y ceplii KPOJIiB JOCTIAHOI Ipynu
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Ha 60-Ty 100y *KUTTS aKTUBHICTH KaTana3u OyJia BiporiiHO HUXK4OK0 Ha 25 %. HaTomicTh y MO3Ky Ta
HAMIOBIIOMY M’s31 CIIMHU TBAapHH, $IKI CIOXXKMBAJIM BITaMiHHO-KOPMOBY J00aBKY aKTHBHICTb
Karajga3u Oyia Jell0 BHILIOK MOPIBHSHO 3 KOHTPOJBHOIO I'PYIOI0 Ta CTaHOBUJIA B Mexax 2,43—
5,14 xat/r Ta 16,82—18,87 kat/r, BiAMOBIAHO.

Bigomo, mo ocHoBHa OioxXiMiyHA POJIb ILEPYJIOIJIA3MiIHY BH3HAYAETHCS HOTO yYacTIO B
OKHMCHO-BITHOBHUX DPEaKIifAX, 1HAKTHBALI€I0 BUIBHUX PAJAMKAIIB — BHCOKOPEAKTHBHUX XIMIYHHX
areHTIiB, IO MAIOTh 3JIaTHICTh BUKJIMKATH MOIIKOKEHHS KJIITHH BHACIIIIOK iIHTEHCU(IKAITiT POIIECiB
MEPOKCHTHOTO OKUCHEHHSI JTii1iB Olomorivanx MeMOpaH [8, 9]. BctaHOBIEHO, IO B TKAHWHAX CEPIIS
KpouTiB gocaiaHoi rpymnu 3 45-i mo 90-Ty 100y KUTTS BMICT LIEPYJIOIIJIa3MiHY CYTTEBO HE BiJPi3HABCS
1 konuBaBcs B Mexkax 0,27—-0,41 Mr/r TKaHUHH.

Y MO3Ky KpOJiB, SIKUM 3TOJOBYBAJIM KOPMOBY 100aBKy 3 45-i mo 75-ty mo0y mociimy
CIIOCTEpiraiy 3HWKEHHS BMICTY Hepyiomiazminy. Oanak, y kpoiiB 90-10060Boro BiKy BiAMIY€HO
JIOCTOBIpHE MIABUIICHHS BMICTY LIEpYyJOMia3MiHy B 4,5 pa3u MOPIBHSHO 3 MOYATKOM JIOCIITY.
MIMOBipHO, Take CyTTEBE IMTABMIEHHS TOKA3HUKY MOXKHA POLISAATH SK KOMIICHCATOPHY PEAKIIiio
3yMoBiieHy aktuBaiieto nporneciB [1OJI ta necTpykiliero KIITHHHUX MeMOpaH.

Crin 3a3HAYUTH, IO y HAMIOBIIOMY M 531 CIIMHU TBAapHH AOCIiAHOI rpymu 3 45-1 mo 75-Ty
100y J0cCiily BIAMIYEHO 3pOCTaHHSA BMICTY uepyiomnasminy. IIpote, Ha 90-Ty noOy moka3zHUK
3HI3UBCs 10 piBHA 0,33+0,07 MIr/T TKAaHUHH.

Omxe, mpoBeaeH] AOCTIIKEHHS! aKTUBHOCTI €H3UMIB aHTHOKCHIAHTHOI CUCTEMHU Ta BMICTY
[epyJIoIIa3MiHy B OpraHax KpOJIiB HOBO3EJIAHJCHKOI TMOPOJAU, SKHUM O OCHOBHOI'O paIliOHY
J0JJATKOBO 3T0JIOBYBAJIM BITAMIHHO-MiHEpaIbHY J00AaBKY JO3BOJIUIM OUTBII TTHOOKO Ta TOBHOIIIHHO
OLIIHUTH epedir NePOKCHIAIIITHUX MPOLIECIB.

BUCHOBKMH

1. V naiigoBumomy mM’s31 KpoutiB JocaiAHOI Tpynu Ha 90-Ty 100y )KUTTA BIAMIYEHO 3HI)KEHHS
aktuBHOCTI CO/l y 1,9 pa3mu.

2. Y cepui KpoIsiB, SIKAM JOJAaTKOBO 3TOJIOBYBAIHM BiTaMiHHO-MiHEpaJbHY J100aBKY,
BIIMIYE€HO CHJIbHY MO3UTHBHY 3ayiexkHicTh (1=0,85) MK aKTUBHICTIO CYNEpPOKCHAIUCMYTa3u Ta
KaTajla3y. TakoX BCTAHOBJIEHO CIJIBHUI BiJ €MHHUH 3B SI30K MIDXK aKTHBHICTIO IIMX E€H3WMIB Ta
BMICTOM IiepyJiomiasminy =-0,97 ta r=-0,77, BiANOBIIHO.

3. KopemnstuBHa 3anexHicte aktuBHocTi COJl Ta Karamasw y HaiIoBIIOMY M’s31 CIIMHU
JOCTIAHUX TBapUH Oyjia 00epHEHO MPOTUJICKHOIO Ta cTaHOBHIA 1=-0,85; Oyn0 BiAMIY€HO CUIbHUIA
MO3UTUBHUH 3B'SI30K MK aKTUBHICTIO KaTajga3u Ta BMICTOM IiepyJioriazminy r=0,79.

IlepciekTuBH Ao0C/iAKeHb. BUBUNTH CTaH CUCTEMH aHTHOKCHJIAHTHOIO 3aXUCTY KpPOJIB
HOBO3€JIaHJICHKOI MOPOJIU Yy BIKOBOMY aCIEKTl, BiJ Hapo/keHHs 10 90-mo6oBoro Biky. JlocmiauTu
nporecu [TOJI Ta okucHoi Moaudikaii O1IKIB Y BIKOBIH JTUHaMIlll Ta 3a 3rOJ0BYBaHHs BiTaMiHHO-
MiHEpaIbHOT T00aBKH.

THE EFFECT OF VITAMIN AND MINERAL SUPPLEMENTS ON THE STATE
OF THE ANTIOXIDANT SYSTEM IN RABBITS

N. Roll, S. Tsehmistrenko

Bila Tserkva National Agrarian University
Soborna Ploshcha, 8/1, Bila Tserkva 09100, Kyiv Region, Ukraine

SUMMARY

The activity of enzymes of antioxidant system superoxide dismutase and catalase and
ceruloplasmin content in the heart, brain and muscle longest back New Zealand rabbits breed by
feeding vitamin-mineral supplements. Found that in the back muscles longest animal experimental
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group reduced superoxide dismutase activity in 1,9 times compared with the control. Marked increase
in superoxide dismutase activity in the heart of experimental rabbits at 45- and 60-th day of life by
56 % and 25 % respectively. Found that in heart tissue of rabbits experimental group from 45-th to
90-th day life ceruloplasmin contents were not significantly different and ranged from 0,27-0,41 mg/g
tissue. Correlative dependence activity of SOD and catalase longest muscle in the back of
experimental animals was reversed and the opposite was r = -0,85; it was observed a strong positive
relationship between the activity of catalase and ceruloplasmin content r = 0,79.

Keywords: RABBITS, ANTIOXIDANT SYSTEM, HEART, BRAIN, LONGEST BACK
MUSCLES.

BJIUSIHUE BATAMAUHHO-MUHEPAJIBHOM JOBABKH HA COCTOSIHUE
AHTHOKCUJAHTHOM CUCTEMBI KPOJIUKOB

H. B. Ponw, C. U. [lexmucmpenko

benonepkoBCKHil HALMOHAIIBHBIN arpapHbIil YHUBEPCUTET
[Tnomane Cobopnas, 8/1, r. benas L{epkoBb. 09100, Kuesckas 06:1., Ykpanna

AHHOTALUS

HccnenoBana akTUBHOCTh SH3MMOB aHTHOKCUJAHTHOW CHCTEMBI CYNEPOKCUAIUCMYTA3bl U
KaTaja3sbl, a TAK)KE COJEpXKaHUe LEepysIoIIa3MUuHa B CepJIlle, MO3re U JJIMHHENIIEH MBIIIIE CIHHBI
KpPOJIMKOB HOBO3EJIAHJCKOM MOPOJbl MPH CKapMJIMBAHUM BUTAMHHHO-MUHEPAIbHOU TOOABKH.
YCTaHOBNEHO, YTO B JJIMHHEWIIEW MBIIIIE CHUHBI YKMBOTHBIX OINBITHOW TPYIIIBI CHUXKAETCA
aKTUBHOCTb CYIEPOKCHUIAMCMYTa3bl B 1,9 pa3za mo cpaBHeHHMIO C KOHTposieM. OTMeUeH pocT
AKTUBHOCTH CYNEPOKCHIIUCMYTa3bl B CEPIIIE MOIONBITHBIX KPOJIUKOB Ha 45-u 60-¢ CyTKH KM3HU Ha
56 % u 25 %, COOTBETCTBEHHO. Y CTAHOBJIEHO, UTO B TKAHIX CEp/Illa KPOJIUKOB OMBITHON T'PYIIIHI C
45-i mo 90-e CyTKHM >KM3HU COJEp)KaHHE IePYJIOIUIa3MUHA CYIIECTBEHHO HE OTIUYAIOCh U
konebanock B mpenenax 0,27-0,41 mr/r Tkanu. KoppensrtuBHas 3aBucumocts aktuBHoctd COJl u
KaTaJia3bl B JUIMHHEHUIIIEH MBIIIIE CIIUHBI TTOAOTBITHBIX )KUBOTHBIX ObLTa 00paTHO MPOTUBOIOIOKHOM
u coctaBuwia r = -0,85; ObUIO OTMEUeHA CHIIbHAs TOJOKUTENbHAsI CBSI3b MEXKIY AKTHBHOCTHIO
KaTaJia3bl U COJIepKaHUEM liepyJoriazmMuna r = (,79.

Kmouesbie ciaosa: KPOJIMKM, CHUCTEMA AHTHWOKCHUJIAHTHOM 3AILMTEI,
CEPJILIE, MO3I, JJIMHHEMIIIA I MBIIIIIA CITMHBI.
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3MIHA BIOXIMIYHUX ITOKA3ZHHUKIB KPOBI KPOJIIB IICJIA
EKCIIEPUMEHTAJIBHOT'O YIIKO[P)KEHHS KICTKOBOI TKAHUHHU

T. JI. Caguyx, acnipanm®,

HamionansHuit yHiBepcuTeT 6i0pecypciB 1 IPUPOIOKOPUCTYBAHHS Y KpaiHu
By [TonkoBHuka [Totexina, 16, m. Kuis, 03041, Ykpaina

Hocniosxcena ounamixa OIOXIMIUHUX NOKA3HUKIE KPOBI ) KpOJI8 13 HAHECeHOW MpAaeMoi0
KICIK0B801 mKaHUuHU. AHaniz ounamixu émicmy nyicHoi gocghamasu, kanvyito ma gocgopy Kposi 6
PI3HI mepMiHU penapamueHo2o Ocmeo2ene3y ma OOHOYACHO BUKOHAMUX PEHM2EeHIBCbKUX 3HIMKIG
VUKOOXHCEHOT KICMKO080I MKAHUHU NIOMBEPOANCYE 3AKOHOMIpHICMb 1 Xapakmep  iX pO38UMKY,
no8 a3aHi i3 OUHAMIKOIO peceHepamueHUxX npoyecis.

Bcmanosnenuti xapakmep OUHAMIKU KOMCHO20 NOKA3HUKA 3ANEHCHO 8I0 CMAodii 3a20€HHS
nepenomy. [unamixka emicmy kanvyiro, ¢ocgopy ma axmusHocmi nydxcHoi ¢hocghpamaszu mooice
cayeysamu  NpPOSHOCMUYHUM KpUmepieM npoyecie ocmeopenapayii mpasmo8anoi KiCmkooi
mxanuny. Ompumani 0aHi Moxcymos OYmMu SUKOPUCMAHI Ol KOHMPOIIO BIOHOGIEHHS KICMKOBOI
MKAHUHU NICTIAL MPAGMU.

Kmiouosi cioa: PETTAPATUBHUI OCTEOI'EHE3, KICTKOBA MO30JIb, ITPOLEC
OCTEOPEITAPAILIII, BIOXIMIYHI ITOKA3HUKH, PEHTIEHIBCHKMI 3HIMOK, JIYXXHA
®OCDPOTA3A, KAJIBLIIN, ®OCDOP, KPOB, TPABMA.

Haii0inpi momumpeHuMH Ta CKIaJHUMHU HacliIKaMH TpaBM € IE€PeJIOMHU, Cepel SIKUX 3a
aHaTOMO-TONOrPadiuHOIO JOKAaJI3alli€l0 PO3PI3HAIOTH MEPEIOMH TPyOUacTHX KICTOK CTerHa, Iieua,

*HaykoBuii KepiBHUK — J1. BET. H., mpodecop, unen-kopecronaent HAAH A. 1. Masypkesuu
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