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BU3HAYEHHSA YNHHUKIB POCTY TA ITPO3AITAJIBHUX
HUTOKIHIB PI3HOI'O TUITY B IMHAMILI CIIOCTEPEXEHb
P EKCIIEPUMEHTAJIBHINA TPABMI KJIYBOBOI KICTKH
KPOJIIB I3 3BACTOCYBAHHSAM BIOKOMIIO3UTY «CUHTEKICTKA»
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B ocranHi gecatumiTTs 6araTo yBaru
NPUAUIAETECA 3aCTOCYBAaHHIO EKCIEPUMEHTa-
JHHUX MOJIETICH PI3HUX IMaTOJIOTIYHUX MPOIe-
CiB /111 BU3HAYCHHS OCHOBHUX MEXaHI3MIB iX
nmaToreHe3y i BUBUEHHS il HOBUX (papmakoTe-
paneBTHYHUX 3aco0iB [4, 6, 7]. o ckimamHux
JUISL BIITBOPEHHS BiTHOCSATHCS MOJEII TpaBMa-
TUYHUX YpakKeHb KiCTKOBOTO amaparty i, 0co0-
JMBO, Ti 3 HHUX, IO CYIPOBOIKYIOTHCS CYTTE-
BOIO PEAKI[i€l0 HEPBOBOI TKAHWHU 1 ii CTPYK-
Typ, HAlpPHKIAJ, YEPermHO-MO3KOBI TpaBMH
(UMT). Hamu Oyiio CTBOpEHO MOJAEIH TPaBMH
KITyOOBOi KICTKH KpoJisi 0€3 ypa)KeHHS CTPYK-
Typ KICTKOBOTO MO3KY Ta IPOBEJCHO EKCIIepH-
MEHTAJIbHE JIIKYBaHHS YpakKeHO! IUISTHKH 13
3aCTOCYBaHHSAM O10KOMITO3UTY «CHHTEKICTKa»
[8] 3 nuHAMIYHUM MOPQOJIOTIYHUM KOHTPOJIEM
CTaHy TpaBMU mpoTsroM 12 wmic. cmocrepe-
KEHb, 8 TAKO)K BU3HAYEHO BIUIMB XipYPri4HOTO
JIKyBaHHS 13 3aCTOCYBaHHIM T'iIpOKCHANATUT-
HOTO OioKOMMO3UTY [5].

Jliis Bu3HadeHHs maTo(]i3ioNorigHIX OC-
HOB €(EeKTHBHOI EKCTIEpUMEHTAJIBLHOI Tepartii
TpaBMH KIiCTKH Y TBapHH Ta MEXaHI3MiB pera-
parii noriibHUM OyJI0 BU3HAYUTH KiTBKICHUIH
BMICT YHHHHKIB POCTY Ta MPO3arajbHUX IIHTO-
KiHIB B CUPOBATI KPOBI KPOJIB B TaKuX Ipy-
nax i B Taki Tepminu: «0» — BUX1THUHA BMICT JIO
NOYaTKy eKcrepuMeHty; «1» — Bmict uepes 1
MIC. MiCJIsl HAHECEHHS TpaBMH 0e3 3aCTOCyBaH-
HS OlOKOMIMO3HTY; «2» — dYepe3 1 wmic. micnd
TPaBMH 13 3aCTOCYBaHHSAM OiOKOMITO3UTY; «3»

— 4epe3 MiBpOKy 0e3 3aCTOCYBaHHS 010KOMIIO-
3UTy; «4» — depe3 MIBPOKY i3 3aCTOCYBaHHSIM
010KOMITO3UTY.

MogentoBaHHSI TPaBMAaTUYHOTO TIOIIKO-
JOKCHHS KITyOOBOi KICTKH y KpOJIiB, a TaKOX
CXEMH JIIKyBaHHS TICJIA TPaBMH OYJIO OMUCAHO
B HaIIUX JIOCHIDKEHHSX padimie [1, 5].

Jia  nocnimxeHHS (akTopiB pocTy 1
npo3anajbHUX LUTOKIHIB Y BKa3aHUX Tpyrax
TBapUH KPOB OTPHMYBAJIU 3 BEHH ByXa, Cella-
pYBaJIM, CUPOBATKY KPOBI MOMIIANHA B €ICH-
nopbu i 36epiranu marepian npu -20°C. B cu-
poBartii kpoBi MeToioM IDA BU3HAYAIH BMICT
tparcdopmytodoro ¢akrop pocty 1B (TGF-
1B), daxTopy pocty ¢dibpodmactiB (DPD).

Hai6inpm BUBYCHUMH PETYISTOPHUMHU
¢dakropamu, 1m0 6e3nocepeIHbO OepyTh y4acTh
y OCTeOoreHesl, € poauHa OUIKiB TpaHchopmy-
1oyoro (akropy pocty 6eta (TGF-B) i cnopiz-
HEH1 oMy (akTop pPOCTy KICTKOBOI TKaHUHH,
dakrop pocty (piOpobractiB, 1HCYTIHOMOIIOHI
dakxropu pocty. Oynkmismu TGF-B1 € ctumy-
nsrist mporidepartii Ta aktuBHOCTI (hiGpobdIac-
TiB, MIPUTHIYCHHS MPOJYKIIT 1HIIMX THUIIIB KJIi-
THH, JUQEPEHIIIIOBaHHS, PYyXJIMBOCTI Ta aror-
TO3Y JESIKUX KIITHH, 10 MOXE MPU3BOIUTH 10
IMyHOCYTIPECUBHOI J1ii, (JOPMYBAHHIO MO3aKIi-
TUHHOTO MaTpukcy [3, 7].

®axkTop pocty (iOpobdIacTiB penpe3eH-
TOBaHHH B 2 (hopMax, 1 OCHOBHOIO HOro (yHK-
€10 € MITOTEHHA aKTUBHOCTH MO B1JIHOIIEHHIO
JI0 KIIITHH HEHPOH-EKTOJIEPMAIILHOTO Ta Me3e-
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HXIMaJILHOTO T€HE3y, CTUMYJISIISI aHTi0TeHEe3y,
MiATPUMKA 1 CTUMYJIALIA AUQEpeHITiFOBaHHS
PI3HHX THITIB HEHPOHAIBHUX KIITHH [2, 3 ].

IL-6 Takox Oepe ydacTb y peryssmii
OCTEOTeHe3y, Malouu YHUCICHHI O10J10T14HI (Y-
HKI[il, B OCHOBHOMY IPO3aNajbHOTO XapaKTe-
py. BiH mpoaykyeTbcsi MOHOIIMTaMH, KITITHHA-
MU E€HJOTEJiI0 Ta JiM(OIUTAMHU 1 BiJIirpae BU-
pimansHy pojb B roctpodasHiil BiAMoBiAl mpu
3amaneHHi, crenndivHiil iIMyHHIA BiIMOBiAI Ta
perynsmii kpoBoTBopeHHs. OCHOBHUMH IIpO-
sBaMH 010J10T19HOT akTHBHOCTI IL-6 € Momyms-
st B3aemoxii T- 1 B-mimdorwuris, miacuneHas
¢yHkioHanpHOI akTUBHOCTI T-KinepiB, a Ta-
KOXX CTHMYJISIIISI TPAHYJIONUTAPHOTO MapOCTKa
kpoBoTBOpeHHs. [Ipo3anansha aist IL-6 mposis-
JSIETHCS] TAKOXK aKTHBALIEI0 €KCIPECii MOJIEKYI
aaresii Ha eHAOTENIi Ta XEMOTAKCHUCY JeHKo-
muTiB [3]. IL-6 ctumymioe Mmirpamito MOHOIM-
TiB, a TAKOX TIJICHITIOE (D)YHKITIOHATbHY aKTHB-
HICTb OCTEOKJIACTIB.

[arepnelikin 1B — me mpo3amaabHUA 1H-
TOKIH 3 IAPOKUM CIIEKTPOM PETYISATOPHOI il
Maike Ha BCi KIITHHH, 0 OepyTh ydacTh B
mpoliecax 3amajeHHs Ta iMyHiTeTy [3].

JlogaTkoBo sIK Tpo3amajibHUN YUHHUK
BH3HauaBcs piBeHb 1gG, AKkuil Mae MOXKIMBICTD
(hopMyBaTH IMyHH1 KOMIUIEKCH Ha TKaHWHAX Ta
3M1ACHIOBATH (PIKCAII0 Ha KOMIUIEKC KOMIIO-
HEHTIB KOMIUIEMEHTY 3 HACTYITHOIO PYWHAITIEI0
TKaHUH a0o xiituH [2, 3, 10].

Mamepian ma memoou

JlocmikeHHsT TIPOBEICHO Ha 2 rpymax
KpOJIIB MO 7 B KOXKHIN TrpyIi. Y TBapuH MpOBO-
qud 3a0ip KpoBi 3 BYHIHOI BEHH JO NpOBe-
JEHHS MAaHINyJIAUid 3 KIyOOBOIO KICTKOIO.
OTpuMyBai CHUPOBATKY 1 BUTPUMYBAIU ii B
xonomuneauKy 1npu -20°C He Gimbme Hix 3
Mic. MozieroBaHHSI TPaBMH TTPOBOIMIIH 3T1THO
pexomenmamiii Kishchuk Ta cmiBaBropis [5]. B
KOHTPOJIbHIN TPYIi TBAapHH JIIKYBaHHS TPOBO-
JTWIIOCH 32 JOTIOMOTOI0 (hiKcallii YaCTHH KiCTKH
METaJIEBOIO TUTACTUHOI0. XipypriuHe JIKyBaH-
HS 13 3aCTOCYBaHHSIM O10KOMIIO3UTHOTO MaTe-
piany (BKC) «CunrtekicTka» MNpOBOAMIOCH
3rigHo  pexkomenpauii A.JI. Bongapuyk Ta
cmiaBTopiB Ta Kishchuk ta cmiBasTopis [1, 5].

Bci BKazaHi YMHHHMKHM IMYHITETY BHU3HA-
qamch iMmyHOo(DepMeHTHIM MeToaoM [3, 4, 6] 3
BUKOPHCTAaHHSAM aHaimizaropa StatFax 2100
(CIOA) 1 mabGopiB peakTuBiB (ipM «Xemay
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(Vkpaina), «Elabscience» (CILA), «Euroim-
muny (benbris).

Cratuctiana oOpoOKka pe3ynabTaTiB J0C-
JDKEHb TPOBOJMIACH 3 BUKOPUCTAHHSIM He-
napamerpuuHoro kpurepito U BinkokcoHa-
ManHa-YiTHi 32 JJOMOMOTOI MaKeTy Mporpam
JUISL  CTaTUCTUYHOI 0OpOOKH OlOMETpHYHUX
nanux WinPEPI [4, 9].

Pezynomamu

byno Bcranosneno, mo BMmict TGF-13
T IBUIIMBCSA TTICIIsI HAHECEHHS TpaBMU uepe3 |
Mic. B 000X Tpymax i 30epiraBcs Ha ITiJIBHIIE-
HOMY pIBHI B Tpymi, J€¢ eKCIepUMEHTalbHa
Teparisi MPOBOJIWIIACH 332 CTAHAAPTHUM METO-
JIOM, TOJIl SIK B Ipymi 13 BUKOPUCTAaHHAM Oio0-
KOMIIO3UTY pIBEHb JAHOTO YHMHHUKA POCTY
gyepe3 6 Mic. Mic/IsT MOJICTIOBaHHS HAOIHM3UBCS
JI0 TTOKa3HUKIB HOpMH (puc. 1).
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Puc. 1. Bumict TGF-1B B cupoBarii KpoBi Kpo-
JIB 3 €KCHEPUMEHTAIBEHOIO TPaBMOIO KIIyOOBOi KiCTKH

PI3HUX IpyII.

Jani mo BmicTy (aktopy pocty ¢idpoo-
JACcTIB B CHPOBATLI KPOBI PI3HUX T'PYI KPOJIiB
HaBesieHo B TaOu. 1. Ilpeacrasneni gaHi CBij-
4aTh NMPO JOCHUTH TpuBase miasuiieHHs OPD B
KpPOB1 KpOJIB 13 TPaBMOIO KICTKH, LIO0 MOXeE
OyTu OOYMOBJIEHO TPUBAJIUM MPOIECOM pere-
Heparii, SKiii 3aBXKIH peali3yeThCsl 3 Y4acTIO
(hi6pobiacTis.

Jani momo BMicTy iHTepielkiny-13 B
CUPOBATII KPOBI Pi3HUX T'PyH KPOJIiB HABEJICHO
B TaOI. 2.



Tabmums 1

Bwmict aktopy pocty ¢i6pobdaacTiB (Mr/min) y CHpoBaTIi KPOB1 KPOJIiB Pi3HUX IPyI

I'pynu tBapun
IToka3uuku
0 (n=7) 1-a (n=7) 2-a (n=7) 3-s1 (n=7) 4-a (n=7)
Cepenne 3HaYeHHs 100,0 185,5 200,4 155,5 138,5
Mexi KOJIMBaHb 80-150 100-210 110-240 90-250 80-200
p - <0,05 <0,05 =0,05 >0,05<0,8
Tabmws 2
BwicT inTeprnetikiny-1 (r/mit) B cHpoBaTIii KpOBi KPOJIiB pi3HUX TPYII
I'pynu tBapun
IToka3uuku
0 (n=7) 1-a (n=7) 2-a (n=7) 3-a (n=7) 4-a (n=7)
CepenHe 3HaYCHHS 18,0 28,5 33,4 455 20,5
Mexi KONUBaHb 8-25,0 15-40 20-54,0 20-55,0 10-30,0
p - <0,05 <0,05 <0,05 >(,05<0,8

SIK BUHO 3 JaHUX, HABEJICHUX B TAOI. 2,
CYTT€BE 3pOCTaHHS KOHIEHTpalii mpo3amnaib-
HOTO IUTOKIHY — iHTepJeHKiny-13 Oyno BHsB-
JeHo dYepe3 | Mic. micis TpaBMH HE3aJIeKHO
BiJl TIPOBEJICHOTO JIIKyBaHHS 1 B KOHTPOJBHIN
rpyni KpojiiB — yepe3 6 Mic. Micias HaHEeCEHHS
TpaBMH, TOJ1 SIK B 4-i TpyIi TBapuH 3a YMOB
BUKOpHCTaHHs mpenapaTy «CHHTEKICTKa» de-
pe3 6 Mic. micis TpaBMyBaHHs Cepe/IHii MoKa-
3HHMK BMICTY IIUTOKIHY OyB y MeXaX HOPMHU.

B Tabn. 3 HaBemeHo AaHi PO BMICT iH-
TepIIeHKiIHY-6 B KpOBI PI3HHUX TPYIl JTOCIIiTHUX
TBapuH. [IpencraBieHi pe3ynbTaTd CBiTYaTh
PO IHTEHCHUBHY IMpO3analibHy Peakilito 3 OOKy
OUIKIB THITY IHTEJEWKIHY-6, sIKa Y CHPOBATIII
KpOBI 3a piBHEM HE 3HMXKYETHCS 10 KIHIIS Tep-
MiHy croctepekeHb. L1 nmaHi cmiBmagarooTh 3
pe3yapTaTaMH JTOCII/DKEHb 13 BU3HAUYEHHS PiB-
HS IHTEJIeHKIHY-6 y KPOJiB 3 €KCIIepUMEHTalIb-
HOIO TPaBMOIO XpsIliB Byxa [7].

TaGmums 3
BwicT inTepineiikiny-6 (Ir/mi) B KpoBi KpOJIiB Pi3HUX IpyH
JIO Ta MicIIs eKCTIEPUMEHTAITLHOT TPaBMH KiCTKH
I'pynu TBapun
IToxa3uuk

0 (n=7) 1(n=7) 2(n=7) 3(n=7) 4(n=7)
Cepenne 3HaYeHHS 8,0 29,5 36,4 35,5 22,5
Mexi KoIMBaHbL 3-12 15-42 20-56,0 22-56,0 10-29,0
P - <0,05 <0,05 <0,05 >0,05<0,8

Ha pwuc. 2 npencraBieHo naHi Mpo BMiCT
B CHPOBATIII KPOBi KPOJIB TPYHH IMYHOTJIO0Y-
niHiB kinacy G sIK MOKJIMBHX YHHHHUKIB TpO3a-

MaJBHUX PEaKIii. Sk BUAHO 3 HaBEACHHUX pe-
3yJbTaTiB, B CHPOBATIII KPOBI KpPOIIB 000X
TPy TOPIBHSHHS CIOCTEPIra€ThCsl TEHICHIIIS
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710 301TBIIICHHS] BMICTY IMYHOTJIOOYITiHIB I[LOTO
KJ1acy. MOXIIMBO, IIi 3MiHH MOXHA TTOSICHUTH
BIJICYTHICTIO BHCOKOI peakiii Ha TpaBMOBaHI
TKaHUHU 1 MIBUAKOI pealli3alli€lo JerpaaoBa-
HUX CTPYKTYp KIITUHAMHU-(paronuuraMu, sKi
MOXYTh OyTH aKTHBOBaHI IpPO3aNaJIbHUMH
UTOKIHAMM, HAIIPUKJIIAM, IHTEpIeHKIHOM-6 [3].

18,0
16,0

14,0

10,0 I

8,0

I'/n

6,0

4.0

0,0
0 1 2 3 4

T'pymu

Puc. 2. Bumicr IgG B cupoBaTti KpoBi J0CIi-
HUX TBapWH PI3HUX EKCIICPUMCHTAIBHUX TPYIL.

062060penns pesynbmamie

Maiixe BCi JOCTIPKEHI YMHHUKY IMYHi-
TETy MaJli CXOXXHH BEKTOp 3MiH: ITiIBUIIICHHS
PiBHIB sIK (DaKTOPIB POCTY, TaK i Mpo3anasbHUX
iHTepneiikiniB. Hopmamizarmis BMICTy moci-
JUKeHUX (pakTopiB Oylia OMITHOIO uYepe3 MiB-
POKY CIIOCTEPEKEHHS MIEPEBAXHO B TPYIIi TBa-
PHH, Y SIKUX JIOKaJbHO B 30HI TpaBMHU OYyB 3a-
CTOCOBaHUI 010KOMNO3UTHUN MaTepian «CHH-
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TeKicTKa». JOCTOBBIpHUX BIIXWICHb BMICTY
iMmyHOTTIOOYITiHY Kilacy G B CHpPOBATIli KpOBI
JOCIIHAX TBApWH Y TIOPIBHSHHI 13 CTAPTOBUM
piBHeM («0») BUSBIIEHO HE OYJI0.

AHaI3yI04d OTpUMaHi pe3yJbTaTH eKC-
NEPUMEHTAIBHUX JIOCHIKEHh Ta (haKTH, 3a-
3HA4YEH1 B JITEpaTypHUX JKEpeNax 3 MpoOiaeMu
3aCTOCYBaHHS O10KOMITO3UTHHMX MaTrepiaiiB 3
YMOBHUM TMO3HAa4eHHAM «CHHTEKICTKa» JUI
penapariii KiCTOK TpH TpaBMax Pi3HOI JOKai-
3arrii, MO’kKHa 3pOOWTH TaKi y3araJbHEeHHS:

- 3aCTOCYBaHHs O1OKOMITO3UTHHX Mate-
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Anomauyisn

B ocranHi gecaTuiniTTs 6arato yBaru NpUIUISETHCS 3aCTOCYBAHHIO EKCIIEPUMEHTAJIBHUX MOAENIEH PI3HUX
MATOJIOTIYHHUX TPOIECIB [ BU3HAYCHHS OCHOBHUX MEXaHI3MiB IX MaTOreHe3y 1 BUBYCHHS il HOBUX (papmakoTe-
paneBTHYHHX 3aco0iB. JI0 JOCTaTHBO CKJIAIHUX MOJENEH BiJIHOCSATHCS MOAENI TPaBMaTHUYHUX ypasKeHb KiCTKOBO-
To amapary i 0COOIMBO Ti 3 HUX, IO CYIPOBOKYIOTHCS CYTTEBOIO PEaKIli€lo HEPBOBOI TKAaHUHM ii CTPYKTYp, Ha-
MIPUKIIAJ], YeperTHO-M03K0Bi TpaBMu (UMT).

Hamu 6yo cTBOpeHO MOJIENb TPaBMHU KITyOOBOi KiCTKH KPOJIs 0€3 YpakeHHsS KiCTKOBUX MO3KOBHUX CTPYK-
TYp 1 MPOBE/ICHa eKCIIEpUMEHTAITbHA TEPAITisl JIOKAJThHO Ypa)KEHOI MIJITHKU 13 3aCTOCYBaHHAM Oiokommo3uty «Cu-
HTEKICTKa» 3 JWUHAMIYHUM MOP(OJIOTIYHUM KOHTPOJIEM CTaHy TPaBMH IPOTATOM 10 12 Mic. CIIOCTEpEKEHb, a
TaKO0X BCTAHOBJICHO BIUIMB Xipypri4HOIO JIIKyBaHHS i3 32CTOCYBaHHSM T'iJpOAaTUTHOIO O1I0KOMIIO3UTY.

Mema: Bu3HaunTH KUIBKICHI IIOKa3HUKW YMHHHKIB POCTY Ta IIPO3anaJbHUX [UTOKIHIB B CHPOBATLi KPOBI
JOCIIITHUX KPOJIB JJIsi OOTPYHTYBaHHS 1aTo]i3ioNOoriYHIX OCHOB €()EKTUBHOI EKCIIEPUMEHTANILHOT Teparii Tpas-
MU KICTKH Ta MeXaHi3MiB 11 pernapariii.

Mamepian ma memoou: J{ocnipkeHHs IpO3anajbHUX IUTOKIHIB 32 KUIBKICHUM X BMICTOM B CHPOBATII
KpOBI KPOJIIB B TOUKaX AOCIHKEHb: «0» — BUXIAHUH PiBEHb /10 I0YATKy €KCHEPUMEHTY; «1» — uepe3 1 Mic. micns
HaHECEHHS TPaBMH 0e3 3aCTOCYBaHHS 0OiOKOMITO3HTY; «2» — depe3 1 Mic. Micis TpaBMU 13 3aCTOCYBaHHSIM 0ioKoO-
MITO3UTY; «3» — depe3 MiBpOKy 0e3 3aCToCyBaHHS 010KOMIO3UTY; «4» — depe3 MiBPOKY i3 3aCTOCYBaHHSAM 0i0KOM-
no3uty. MojemoBaHHS TPaBMAaTHYHOTO IOIIKO/DKEHHS KICTKH KIyOOBOi y KpOJIB, a TaKOX CXEMH JIIKYBaHHS
TTICJISl TPAaBMU TIPOBOJMIIOCH, SIK OYJI0 ONTMCAHO B HAIIMX TOMEPEIHIX TOCIIHKSHHSIX.

JocmimkyBanich (HakTOpu poCTy i Tpo3anaibHi MUTOKIHN Y BKa3aHi CTpokH 3a0opy. KpoB oTpumMyBanu 3
BEeHU ByXa y (ikcoBanmid 4ac. JlocmikyBaBcs BMICT y cupoBarii TpaHchopMmyrodoro pakropy pocry (TGF-
1B),daxTopy pocry ¢pibpobdnacrtis, iHTepielkiHiB-6 Ta 1B, imyHornoOyminy kinacy G.

JociipkeHHs TpOBeJICHO HA JIBOX IPyINax KPoJliB Mo 7 0cOOMH B KOXKHIH. Y TBapHH 3a0upanu KpoB 3 BYIL-
HOT BEHM 10 MOJICIIOBAHHS TPaBMH KJIyOOBOi KicTKH. OTPHMYBaJIH CUPOBATKY 1 BUTPUMYBAJIH ii B XOJIOJMILHUKY
npu -20°C ue OunmbIe, HiXK 3 mic. MozenoBaHHS TPaBMHU MPOBOIMIH 3TiAHO pexomenaanid A.Jl. bonmapuyk ta
cniBaBTopiB Ta Kishchuk Ta criBaBropiB. B koHTponbHIN Ipymi JIiKyBaHHs IPOBOJMIIOCH 32 JOTIOMOTO0 (ikcarii
YaCTHH KiCTKM METaJIeBOIO TUIACTUHOIO 3 HACTYIHOIO (hikcaieto KiHIiBKU. XipypriuHe JiKyBaHHS i3 3aCTOCYBaH-
HssM BKC «CuHTeKicTKa» MpOBOIUIIOCH 3TiHO paHilie po3po0IeHUX peKOMEHIAIIIH.
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Bci mocnmimkyBaHi YMHHAKY IMYHITETY BU3HAYAIHCh iIMyHO(EPMEHTHIM METOJIOM 3 BUKOPHCTAaHHSIM aHa-
mizaropa StatFax 2100 (CIIIA) i HabopiB peaktuBiB ¢ipm Xema (Ykpaina), Elabscience (CIIIA), Euroimmun
(benpris). [IpuTprMyBamuch peKOMEHAAIM CTATUCTHYHUX MporpaM bioctat-6 Ta Win-Pepi.

Pesynomamu ma ix 062060penna: AHani3yloun OTPUMaHI pe3yibTaTH €KCIIEPUMEHTAIBHUX JOCIIIKEHb
Ta (haKTH, 3a3HAUCHI B JITEPATYpPHUX JDKEpenax 3 MpoOeMHu 3aCTOCYBaHHS 010KOMIIO3UTHUX MaTepialliB 3 yMOB-
HUM T03HayeHHSIM «CHHTEKICTKa» JJIsl penapanii KiCTOK IpH TpaBMax pi3HOI JIoKaji3awii, MO>KHa 3poOuTH Taki
y3arajJbHEeHHS:

- 3aCTOCYBaHHs 0I0KOMIIO3UTHUX MaTepiajiiB Ha TifpoamnaTUTHIl OCHOBI B XipypriYHOMY JIIKYBaHHI TPaBM
KiCTOK € OiJIbIIl TATOrCHETUYHO OOTPYHTOBAHUM METOJIOM, Hi’)K METAJICBUH OCTCOCHHTES;

- 3aCTOCYBaHHS 010KOMIIO3UTY CYIPOBOKYETHCS CHCTEMHUMH 3MiHAMHUIIMTOKIHOBOTO TIpo(disto, 30kpema,
TGF-1B, dakropy pocty dibpobdnactis, IL-6, iHTEepelKiny-1 i HAOTWKEHHS WX MMOKA3HHUKIB J0 PiBHSI HOPMH,
0 BiMIYaIoCh B TPYIIi KPOJIiB i3 3aCTOCYBAaHHAM OiOKOMIIO3UTY Y KiHIII TEPMiHYy CIIOCTEPEKEHb, BKa3ye Ha Ta-
TOTEHETUYHICTh 3aCTOCOBAHOTO TiAXOTY IO JIIKYBaHHS TPaBM KiCTOK;

- IOUITHHIM BBa)KAETHCS TOJIaJIbIIIe BUBUCHHS CTaHY K CHCTEMHOTO, TakK i, 0COOJIMBO, MicIIeBOTO (B paHi)
IMyHITETY Iepe]] IPOBEICHHSM JIIKyBaJIbHOTO IPOLIECY 13 3aCTOCYBAHHSAM OI0KOMITO3UTHUX MaTepiaiB «CHUHTEKi-
CTKa».

Bucnoeok: 3Baxxarouy Ha 0COOJIMBOCTI NPUPOIHBOI peraparii MomKoPKEHOT KICTKOBOT TKAaHUHH, 3aCTOCY-
BaHHs 0loKOMITO3UTY «CHHTEKICTKa» € MEepPCIEKTMBHUM METOJOM JUlsi 3a0e3ledeHHs MOBHOLIIHHOI pereHeparii
NP TpaBMax KiCTOK.

Knrwowuoei cnosa: TpaBMu KiCTOK, IUTOKIHM, (pakTOpH pocTy, Oi0KOMIIO3UTHHN MaTepian «CHHTEKICTKa.

RESEARCH OF THE DIFFERENT TYPES PRO-INFLAMMATORY CYTOKINES AND GROWTH
FACTORS STATE IN THE DYNAMICS OF OBSERVATIONS IN THE CASE OF EXPERIMENTAL
INJURY OF THE RABBIT’S ILIUM USING THE BIOCOMPOSITE "SYNTEKISTKA"
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'MykolaPyrohovVinnytsia Regional Hospital, Vinnytsia, Ukraine;
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Vinnytsia Regional Councily
Email: eskulap20009@gmail.com

Abstract

Relevance: In recent decades, much attention has been paid to the use of experimental models of various
pathological processes to determine the main mechanisms of their pathogenesis and to study the effect of new
pharmacotherapeutic agents. Sufficiently complex models include models of traumatic lesions of the bone appa-
ratus and, especially, those that are accompanied by a significant reaction of nervous tissue and its structures, for
example, traumatic brain injury (TBI). We created a rabbit iliac bone injury model without damage to the bone
marrow structures and carried out experimental therapy of the locally affected area using the "Syntekistka" bio-
composite with dynamic morphological control of the injury state during up to 12 months of observation and
established the positive effect of surgical treatment with the use of hydroapatite biocomposite.

Aim: In order to determine the pathophysiological basis of effective experimental therapy of bone trauma
in animals and repair mechanisms, it seemed appropriate to find out the state of growth factors and pro-
inflammatory cytokines based on their quantitative content in the blood serum of rabbits.

Material and methods: Research of pro-inflammatory cytokines according to their quantitative content in
the blood serum of rabbits at the research points: "0" — the baseline before the start of the experiment before the
start of the experiment; "1" — 1 month after the injury without using a biocomposite; "2" — 1 month after the injury
with the use of a biocomposite; "3" — after six months without using biocomposite; "4" — after six months with the
use of biocomposite. Simulation of traumatic damage to the iliac bone in rabbits, as well as the treatment regimen
after the injury, was carried out as previously described. Growth factors and pro-inflammatory cytokines were
studied at the indicated sampling points from 0-4. Blood was obtained from the ear vein at a fixed time. The se-
rum content of transforming growth factor (TGF-1p), fibroblast growth factor, interleukins-6 and 1, immuno-
globulin class G was studied. The study was conducted on two groups of rabbits, 7 in each. The animals were bled
from the ear vein before modelling the iliac bone. Serum was obtained and stored in a refrigerator at - 200C for no
more than 3 months. Trauma modelling was performed according to recommendations. In the control group, the
treatment was carried out by fixing parts of the bone with a metal plate followed by fixing the limb. Surgical
treatment with the use of BCS "Sintekost" was performed according to recommendations. All the indicated factors
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of immunity were determined by the immunoenzymatic method using the Stat Fax 2100 analyzer (US) and sets of
reagents from «Hema» (Ukraine), «Elabscience» (USA), «Euroimmun» (Belgium). We followed the recommen-
dations of the statistical programs Biostat-6 and Win-Pepi.

Results and discussion: Almost all investigated immune factors underwent the same profile of changes:
increased levels of both growth factors and pro-inflammatory interleukins. The so-called "normalization" of the
studied factors content factors was noticeable during the observation period of six months, mainly in the group of
animals where a biocomposite material of the "Syntekistka". type was applied locally in the trauma zone. As for
the content of immunoglobulin class G in blood serum, no significant deviations compared to the starting level
("0") were detected (there were none).

Analyzing experimentally obtained data and facts indicated in literary sources on the problem of using bio-
composite materials with a conventional designation such as "Syntekistka". for bone repair in case of different
localization injuries, the following generalizing assumptions can be made:

- the use of hydroapatite-based biocomposite materials in the surgical treatment of bone injuries is more
pathogenetically justified method than metal osteosynthesis;

- the use of the biocomposite is accompanied by systemic changes in the cytokine profile, in particular,
TGF-1p, fibroblast growth factor, IL-6, interleukin-1p and the approach of these indicators to the normal level,
which was noted in the group with the use of the biocomposite at the end of the observation period in more effec-
tive trauma therapy and indicates the pathogenetic nature of this approach to the treatment of bone injuries;

- a further thorough study of the state of both systemic and, especially, local (in the wound) immunity is
necessary before carrying out the treatment process with the use of biocomposite materials "Syntekistka" type.

Conclusions: Considering the peculiarities of natural reparation of damaged bone tissue, the use of
"Syntekost" type biocomposite is a promising method for ensuring full regeneration in case of bone injuries.

Key words: bone injuries, cytokines, growth factors, BCP "Syntekistka".
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