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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
OPUAUIAETECA 3aCTOCYBAaHHIO EKCIEpUMEHTa-
JBHUX MOJIETICH PI3HMUX TMATOJIOTIYHUX MPOIe-
CiB /111 BU3HAYCHHS OCHOBHUX MEXaHI3MIB iX
nmaToreHe3y i BUBUEHHS il HOBUX (papmakoTe-
paneBTHYHUX 3aco0iB [2, 4, 7, 8]. [lo ckmagHnx
JUISL BIITBOPEHHS BiTHOCSATHCS MOJEII TpaBMa-
TUYHUX YpakKeHb KICTKOBOTO amaparty i, 0co0-
JUBO Ti 3 HUX, IO CYNPOBOKYIOTHCS CYTTE-
BOIO PEAKI[i€l0 HEPBOBOI TKAHWHU 1 ii CTPYK-
Typ, HAlpPHKIAJ, YEPermHO-MO3KOBI TpaBMH
(UMT). Hamu Oyna cTBOpeHa MOJETH TPaBMH
KITyOOBOi KICTKHM KpoJis 0€3 ypaKeHHS CTPYK-
Typ KICTKOBOTO MO3KY Ta IPOBEJCHO EKCIIepH-
MEHTQJIbHE JIIKYBaHHS YpakKeHO! IUISTHKH 13
3aCTOCYBaHHSAM O10KOMITO3UTY «CHHTEKICTKa»
3 JUHAMIYHUM MOpPQOJIOTIYHUM KOHTPOJIEM
CTaHy TpaBMH mpoTsroM 12 wmic. cmocrepe-
JKCHb, 8 TAKOK BU3HAYEHO BILUIMB XipYPri4HOTO
JIKyBaHHS 13 3aCTOCYBaHHIM TipOKCHANATUT-
HOTO OioKOMMO3UTY [5].

s Bu3HadeHHs maTo]i3ioNorigHuX 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 CHUpPOBATI 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 OiOKOMITO3HTY; «3»
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— 4epe3 MiBpOKy 0e3 3aCTOCYBaHHS 010KOMIIO-
3UTy; «4» — depe3 MIBPOKY i3 3aCTOCYBaHHSIM
010KOMITO3UTY.

MogentoBaHHSI TPaBMAaTUYHOTO TIOIIKO-
JOKCHHS KITyOOBOi KICTKH y KpOJIiB, a TaKOX
CXEMH JIIKYBaHHSI ITCIISI TPaBMH MTPOBOIIIIOCH,
SK OyJI0O OMHMCaHO B HAIIMX JIOCIIKEHHAX pa-
wime [1, 5]. dns gocaimkerdas GakTopiB pocTy
1 Ipo3anajibHUX IMTOKIHIB Y BKa3aHUX rpymnax
TBapUH KPOB OTPHMYBAJU 3 BEHH ByXa, Cerlla-
pYBaJIM, CUPOBATKY KPOBI MOMIIANIHA B €ICH-
noptwu i 36epiramu marepian npu -20°C. B cu-
poBartii kpoBi MeToioM IDA BU3HAYAIH BMICT
tparcdopmytodoro ¢akropy pocry 1 (TGF-
1B), daxTopy pocty ¢dibpodaactiB (DPD).

Haif0inpil  BUBYEHUMH  PETyISTOPHUMU
¢axropamu, 1110 6e3M0cepeHHO OEPYTh YUacThb y
OCTeoreHesi, € poJuHa OUIKiB TpaHC(HOPMYIOUOro
¢axropa pocty 6era (TGF-B) 1 cnopigHeHi iiomy
(axTop pocTy KiCTKOBOI TKaHHHH, (PAKTOP POCTY
¢bi10pobracTiB, 1HCYMIHOMOAIOH] (haKTOpU POCTY.
Oynkrismu TGF-B1 € crumynsmis mpodtidepartii
Ta aKTUBHOCTI (HiOpOOIIACTIB, MPUTHIYESHHS TIPO-
JYKIIT 1HIAX TUTIB KIITHH, TAQEPESHITIFOBAHHS,
PYXJIMBOCTI Ta amonTo3y MACSKWX KITHH, IO
MOX€ TPHU3BOJUTH IO IMYHOCYIPECHBHOI [Iii,
¢dopmyBanHIO no3akiTUHHOrO MaTpukcy (ITKM)
1 B pe3ybTaTi — 3arOr0BaHHIO paH [2, §].

®axkTop pocty (iOpobOIacTiB penpe3eH-
TOBaHHUH B 2-X ¢opMax, i OCHOBHOIO Horo ¢y-
HKIII€I0 € MITOI€HHAa aKTUBHOCTh IO BIJHO-
MIEHHIO JI0 KJIITUH HEHPOEKTOJIEepPMaIbHOTO Ta
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ME3CHXIMAJILHOTO T€HE3y, CTUMYJIAIIS aHTio-
reHe3y, MiITPUMKa i CTUMYJIAIS TrudepeHIIiro-
BaHHS Pi3HUX THUITIB HEUPOHATHLHUX KITITHH.

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€HJOTENII0 Ta JiM(OIUTAMHU 1 BiJlirpae 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
aares3ii Ha EHAOTENII Ta XEMOTAKCHUCY JICHKO-
muTiB [2]. IL-6 ctuMymioe Mmirpamito MOHOIM-
TiB, a TAKOX TIJICHITIOE (DYHKITIOHATIbHY aKTHB-
HICTb OCTEOKJIACTIB.

[arepnetikin 1B — me mpo3amaabHUA 1H-
TOKIH 3 IAPOKUM CIIEKTPOM PETYISATOPHOI il
Maike Ha BCl KIITHHH, 110 TPUAMAIOTh Y9acTh
B IIpollecax 3anajeHHs Ta IMyHITeTy [2].

JlogaTkoBo sIK Tpo3amajibHUN YUHHUK
BH3HauaBcs piBeHb 1gG, AKkuil Mae MOXKIHMBICTD
(hopMyBaTH IMyHH1 KOMIUIEKCH Ha TKaHWHAX Ta
3M1ACHIOBATH (PIKCAII0 Ha KOMIUIEKC KOMIIO-
HEHTIB KOMIUIEMEHTY 3 HACTYITHOIO PYWHAITIEI0
TKaHUH a0o kiituH [10, 11].

Mamepian ma memoou

JlocmiKeHHsT TPOBEIEHO Ha 2 Tpymax
KpOJIIB IO 7 B KOXKHIN TrpyImi. Y TBapuH MpOBO-
qud 3a0ip KpoBi 3 BYHIHOI BEHH JO NpOBe-
JEHHS MAaHINyJIAUid 3 KIyOOBOIO KICTKOIO.
OTpuMyBanu CHPOBATKY 1 BUTPUMYBAIH ii B
xonomuneauKy 1pu -20°C He Gimpme Hix 3
Mic. MonieroBaHHSI TPaBMH TTPOBOIMIIH 3T1THO
pexomenmamiii Kishchuk Ta cmiBaBropis [5]. B
KOHTPOJIbHIN TPYIi TBAapHH JIIKYBaHHS TPOBO-
JTWIIOCH 32 JOTIOMOTOI0 (hiKcallii YaCTHH KiCTKH
METaJIEBOIO TUTACTUHOIO. XipypriuyHe JIKyBaH-
HS 13 3aCTOCYBaHHSIM O10KOMIIO3UTHOTO MaTe-
piany (BKC) «CunrtekicTka» MNpOBOAMIOCH
3riiHO pekoMeHnpainii Bondarchuk Tta cmiBaB-
topiB Ta Kishchuk Ta cmiBaBTopis [1, 5].

Bci BKazaHi YMHHHMKHM IMYHITETY BHU3HA-
qamch iMmyHo(epMeHTHIM MeTonoM [3] 3 Bu-
KOpHCTaHHSAM aHamizatopa Stat Fax 2100
(CIOA) 1 mabGopiB peakTuBiB (ipM «Xemay
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(Vkpaina), «Elabscience»
«Euroimmuny (benbris).

Cratuctiana oOpoOKka pe3ysbTaTiB J0C-
JDKEHb TPOBOJMIACH 3 BUKOPUCTAHHSIM He-
napamerpuuHoro kpurepito U BinkokcoHa-
ManHa-YiTHi 32 JJOMOMOTOI MaKeTy Mporpam
JUISL  CTaTUCTUYHOI 0OpOOKH OlOMETpHUYHUX
nannx WinPEPI [9].

(CILIA),

Pezynomamu

byno Bcranosneno, mo BMmict TGF-13
T IBUIIUBCSA TTICIIsI HAHECEHHS TpaBMU udepe3 |
Mic. B 000X Tpymax i 30epiraBcs Ha ITiJIBHIIE-
HOMY PpIBHI B Tpymi, J€ eKCIepUMEHTaJlIbHa
Teparisi MPOBOJIWIIACH 332 CTAHAAPTHUM METO-
JIOM, TOJIl SIK B Ipymi 13 BUKOPUCTAaHHAM Oio0-
KOMIIO3UTY pIiBEHb 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 €KCHEPUMEHTAIBFHOIO TPaBMOIO KIIyOOBOi KiCTKH
IIPY Pi3HUX METO/AX MIiCIATPaBMATHYHOTO JIIKyBaHHS.

Jani mo BMicty ®P® B cupoBartiii KpoBi
PI3HHX TPYII KpoJtiB HaBeneHo y Tabm. 1. [Ipen-
CTaBJICHI JaHi CBiJYaTh MPO IOCUTH TPUBAJC
niaBuiieHHss @P® B KpoBi KpoJiB i3 TPaBMOIO
KICTKH, 1110 MOKe OyTH 00YMOBJIEHO TPUBAJIUM
MPOLECOM pereHepalii, SKii 3aBkIu peaizy-
€Thes 3 yuacTio (ibpobnacTis. Jlani mom0 BMmi-
CTy 1HTEpJeHKiHY-1[3 B cupoBaTIi KpOBI Pi3HUX
TPy KpOJIiB HaBeJIEHO B TaOI. 2.
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Tabmums 1

Bwmict daktopy pocty ¢i6pobdaacTiB (Mr/min) y CHpoBaTIi KPOB1 KPOJIiB Pi3HUX TPy

I'pynu TBapun
Tloxa3auku
0 (n=7) 1 (n=7) 2 (n=7) 3 (n=7) 4 (n=7)
Cepenne 3HaYeHHs 100,0 185,5 200,4 155,5 138,5
Mexi KoIMBaHbL 80-150 100-210 110-240 90-250 80-200
p - <0,05 <0,05 =0,05 >0,05<0,8
Taomuis 2
Bwmict inTepneiikiny-1 (ir/mMi1) B cHpoBaTiii KPOBi KPOJIIB PI3HUX TPYIT
I'pynu tBapun
Tloka3uuku
0 (n=7) 1 (n=7) 2 (n=7) 3 (n=7) 4 (n=7)
CepenHe 3HaYCHHS 18,0 28,5 33,4 455 20,5
Mexi KOTMBaHb 8-25,0 15-40 20-54,0 20-55,0 10-30,0
p - <0,05 <0,05 <0,05 >0,05<0,8

SIK BUIHO 3 JTaHWX, HAaBEJICHHUX B TalOI. 2,
CYTT€BE 3pOCTaHHS KOHILEHTpALi] Mpo3anajbHO-
TO IUTOKIHY — iHTEpIeHKiHy-1[ Oyii0 BUsSBICHO
gepe3 1 Mic. micis TpaBMH HE3aJIeKHO BiJl ITPO-
BEJICHOTO JIIKyBaHHS 1 B KOHTPOJBHIA TpyIIi
KpOJIiB 4epe3 6 Mic. MiCisl HAHECEHHSI TPaBMH,
TOJIl sIK B 4-i Tpymi TBapuH 32 YMOB BUKOpHC-
TaHHA npenapaty «CUHTEKICTKa» dyepe3 6 Mics-
iB MiCIs TPaBMYBaHHS CEpeIHIM MOKa3HUK
BMICTY LIUTOKIHY OyB y MeXaX HOpMHU.

B Tabxn. 3 HaBemeHo gaHi MpPO BMICT iH-
TepIIeHKiIHY-6 B KpOBI PI3HHUX TPYI JTOCIHITHUX
TBapuH. [IpencraBieHi pe3ynbTaTd CBiTYaTh
PO IHTEHCHUBHY IMpO3analibHy Peakilito 3 OOKy
OUIKIB THIy 1HTENEHKiHy-0, sKa 3a pIBHEM Y
CUPOBATII KPOBI HE 3HM)KYETHCS J0 KIHIIS TEp-
MiHy croctepekeHb. L1 nmaHi cmiBmagarooTh 3
pe3yapTaTaMH JTOCII/DKEHb 13 BU3HAUYEHHS PiB-
HS IHTEJIEHKIHY-6 y KPOJIiB 3 €KCIIepUMEHTalIb-
HOIO TPaBMOIO XpsIliB Byxa [8].

Tabmuus 3
BwicT inTepineiikiny-6 (Ir/min) B KpoBi KpOJIiB Pi3HUX IpyH
JIO Ta MicIIsl eKCTIEPUMEHTAITLHOT TPaBMH KiCTKH
I'pynu TBapun
IToxasHuk

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 puc. 2 npeacraBineHo naHi Ipo BMICT
B CHpPOBATLI KPOBI KPOJIB IPyHH IMYHOTJI00Y-
niHiB kjacy G sIK MOKJIMBHX YMHHUKIB MpoO3a-
MaJBHUX PEaKIiii. Sk BUAHO 3 HaBEJACHHUX pe-
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3y/lbTaTiB, B CHPOBATLI KpPOBI KpOIiB 000X
rpyn TMOPIBHAHHSA CHOCTEPIra€ThCsl TEHACHIIIS
J10 301IbLICHHS BMICTY IMYHOIJIOOYITiHIB I[LOTO
KJacy. MOXIIMBO, i 3MiHM MOXHA TOSICHUTH
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BIJICYTHICTIO BHCOKOI peakiii Ha TpaBMOBaHI
TKaHWHU 1 MIBHIKOIO peaji3alli€io JerpanaoBa-
HUX CTPYKTYp KIiTHHaMHU-paromuraMu, sKi
MOXYTh OyTH aKTHBOBaHI IpPO3aNaJIbHUMH
UTOKIHAMHM, HAIIPUKJIIAM, IHTEpIEHKIHOM-6 [9].
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Puc. 2. Bumict IgG B cupoBatmi KpoBi mociia-
HUX TBapHH PI3HUX EKCIEPUMEHTAIBHHUX IPYII.

0062060pennsa pe3ynbmamie

Maiike BCi JOCHTIJPKEHI YAHHUKY iMYyHi-
TETY MaJId CXOXXKUH BEKTOP 3MiH: ITiJJBUIICHHS
PiBHIB sIK (paKTOPIB POCTY, TaK i Mpo3anajibHUX
iHTepneiikiniB. Hopmamizarmiss BMIcTy moci-
JUKeHHUX (pakTopiB Oylla TOMITHOIO Yepe3 IiB-
POKY CIIOCTEpEKEHHS MEPEBAXKHO B I'PYIIi TBa-
pHWH, Y SKUX JIOKAJIBHO B 30HI TpaBMHU OYB 3a-
CTOCOBaHUI 0ioKOMNO3UTHUN MaTepian «CHH-
TekicTka». CyTTe€BHUX BIIXHJIEHb BMICTY IMyHO-

References

1. Bondarchuk AD, Melnykov OF, Timchenko MD,
Didyk ND. [Clinical and immunological studies of
humoral factors of inflammation and regeneration
in patients with injuries of the frontal and basal ar-
ea]. Otorhinolaryngology. 2021;4(4):68-71. [Arti-
cle in Ukrainian]. doi: 10.37219/2528-8253-2021-
4-68.

2. Drannik HM. Clinical immunology and allergolo-
gy. Kyiv: Astra print; 2010; 602 p. [In Ukrainian].

48

r1o0ymiHy Kiracy G B CHpOBATII KPOBi JTOCITII-
HUX TBapHWH Y TIOPIBHSAHHI i3 CTAPTOBUM PiBHEM
(«0») BusIBIICHO HE OYIIO.

AHani3ylouu OTpUMaHi pe3yJbTaTH €KC-
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Anomauyisn

B ocranHi gecaTuiiTTs 6arato yBaru NpUIUIIETHCS 3aCTOCYBAHHIO EKCIIEPUMEHTAIbHUX MOAENIEH PI3HUX
MATOJIOTIYHHUX TPOIECIB /U BU3HAYCHHS OCHOBHUX MEXaHI3MiB IX MaTOreHe3y 1 BUBYCHHS il HOBUX (papmakoTe-
paneBTHYHHX 3aco0iB. [I0 OCTaTHBO CKJIAIHUX MOJENEH BiJIHOCSATHCS MOAENI TPaBMaTHYHUX ypasKeHb KiCTKOBO-
To amapary i 0COOIMBO Ti 3 HUX, IO CYNPOBOKYIOTHCS CYTTEBOIO PEaKIli€lo HEPBOBOI TKAaHWHM ii CTPYKTYp, Ha-
MIPUKIIAJ], YepermHO-M03K0Bi TpaBMu (UMT).

Hamu 6yo cTBOpeHO MOJIENb TPaBMHU KITyOOBOi KiCTKH KPOJIs 0€3 YpakeHHsS KiCTKOBUX MO3KOBHUX CTPYK-
TYp 1 MPOBE/ICHA eKCTIEpUMEHTAIIbHA TEPAITisl JIOKAJIbHO Ypa)KeHOI NUITHKH 13 3aCTOCYBaHHAM Oiokommo3uty «Cu-
HTEKICTKa» 3 JUHAMIYHUM MOPQOJIOTIYHUM KOHTPOJIEM CTaHy TPaBMH MPOTATOM 10 12 MICAIIB CIIOCTEPEKEHb, a
TaK0X BCTAHOBJICHO BILJIMB XipypPTidHOTO JIIKYBaHHS 13 3aCTOCYBaHHSM TipOanaTUTHOTO O10KOMITO3UTY.

Mema: Bu3HaunTH KUIBKICHI IIOKa3HUKN YMHHHKIB POCTY Ta IIPO3anaJbHUX [UTOKIHIB B CHPOBATLi KPOBI
JOCIIITHUX KPOJIB JJIsi OOTPYHTYBaHHS 1aTo(]i3ioNOoriyHIX OCHOB €()EeKTUBHOI EKCIIEPUMEHTANILHOT Teparlii TpaB-
MU KICTKH Ta MEXaHi3MiB 11 pernapariii.

Mamepian ma memoou: J{ocnipkeHHs Ipo3anajbHUX IUTOKIHIB 32 KUIBKICHUM X BMICTOM B CHPOBATI
KpOBI KPOJIIB B TOUKaX AOCIHKEHb: «0» — BUXIAHUH PIBEHb JI0 0YATKY €KCIEpUMEHTY; «1» — uepe3 1 Mic. micns
HAaHECEHHS TPaBMH 0e3 3aCTOCYBaHHS 0iOKOMITO3HTY; «2» — depe3 1 Mic. Micis TpaBMU 13 3aCTOCYBaHHAIM 0ioKo-
MITO3UTY; «3» — depe3 MiBpOKy 0e3 3aCToCyBaHHS 010KOMIO3UTY; «4» — depe3 MiBPOKY i3 3aCTOCYBaHHSIM 0i0KOM-
1no3uTy. MoetoBaHHs TPAaBMATHYHOTO MOIIKO/KEHHS KiCTKH KIYOOBOI Y KpOJIB, a TAKOX CXEMH JIIKyBaHHS
TiCJISl TPAaBMU TIPOBOJIMIIOCH, SIK OYJI0 ONTUCAHO B HAIIMX TOMEPEIHIX TOCIIIHKCHHSIX.

JocmimkyBanich (akTOpu poCTy i Tpo3anaibHi IUTOKIHN Y BKa3aHi CTpokH 3abopy. KpoB oTpuMyBanu 3
BEHU ByXa y QikcoBanuit yac. JlocmimkyBaBcs BMICT y cupoBaTili Tpancopmyrodoro dakropy pocty (TGF-1p),
(axTopy pocry ¢idpobnactiB, iHTEpIeHKiHIB-6 Ta 1B, iMyHOTI00YIiHY KiIacy G.

JociipkeHHs TPOBeJICHO HA JIBOX IPyINax KPoJliB M0 7 0cOOMH B KOXKHIH. Y TBapHH 3a0upanu KpoB 3 BYIL-
HOT BEHU 10 MOJICIIOBAHHS TPaBMH KJIy0OBOi KicTKH. OTPUMYBaJIH CUPOBATKY 1 BUTPUMYBAJIH ii B XOJIOJMILHUKY
npu -20°C ne Ginbure, Hixk 3 Mic. Mo/ 0BAHHS TPaBMU IIPOBOIMIH 3TiIHO PEeKOMEH/aIiH. B KOHTpOIbHil rpymi
JIKYBaHHS TMPOBOIMIN 32 IOTIOMOTOI0 (hiKCaIlil YaCTHH KICTKU METAJICBOKO IUIACTHHO 3 HACTYIHOIO (hiKCaIli€ro
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KiHITIBKU. XipypriuHe JikyBaHHS i3 3acTrocyBaHHAM bBKC «CHHTEeKicTKa» MPOBOIMIOCH 3TiTHO paHilie po3podie-
HUX PEKOMEHIAITIH.

Bci Bka3aHi YMHHUKH IMYHITETY BU3HAYAIUCh IMyHOEPMEHTHIM METOJIOM 3 BUKOPUCTAHHSIM aHaJli3aTopa
Stat Fax 2100 (CILIA) i nabopiB peakrusiB ¢ipm Xema (Ykpaina), Elabscience (CLLIA), Euroimmun (Benbris).
[TpuTpumMyBanch peKOMEeHalili cTaTUCTUHYHUX nporpamM biocrar-6 tTa Win-Pepi.

Pesynomamu ma ix 062060penna: AHani3yloun OTpUMaHI pe3ysbTaTH €KCIIEPUMEHTAILHUX JOCIIIKEHb
Ta (haKTH, 3a3HAUCHI B JITEPATYpPHUX JDKEpenax 3 MpoOjeMHu 3aCTOCYBaHHS 010KOMIIO3UTHUX MaTepialliB 3 yMOB-
HUM T03HayeHHSIM «CHHTEKICTKa» JJIsl penapanii KiCTOK IpH TpaBMax pi3HOI JIoKaji3auii, MO>KHa 3poOuTH Taki
y3arajJbHEeHHS:

- 3aCTOCYBaHHS OIOKOMITO3UTHUX MaTepiajliB Ha TiIpOoanaTUTHI OCHOBI B XipypriqYHOMY JIKyBaHHI TpaBM
KICTOK € OiJIbIII MaTOTEHETHIHO OOTPYHTOBAHUM METOJIOM, Hi’K METaJIEBUI OCTEOCHHTE3,;

- 3aCTOCYBaHHS 010KOMIIO3UTY CYNPOBOKYETHCS CUCTEMHIMHM 3MiHAMH IIUTOKIHOBOTO MPOQiT0, 30KpeMa,
TGF-1B, dakropy pocty dpibpobdnacris, IL-6, iHTEepelKiny-1 i HAOTWKEHHS WX MMOKA3HHUKIB J0 PiBHSI HOPMH,
0 BiMIYaIoCh B TPYIIi KPOJIiB i3 3aCTOCYBAaHHSAM Oi0KOMIIO3UTY Y KiHIII TEPMiHYy CIIOCTEPEKEHb, BKa3ye Ha Ta-
TOTCHETHYHICTh 3aCTOCOBAHOI0 MiXOY /10 JIKyBaHHS TPaBM KiCTOK;

- IOIIbHIM BBa)KA€THCS MMOJIAJBIIC BUBUCHHS CTaHY SIK CUCTEMHOTO, TakK i, 0COOJIMBO, MICIICBOTO (B paHi)
IMyHITETY Iepe]] IPOBEICHHSM JIIKYyBaJIbHOTO IPOLIECY 13 3aCTOCYBAHHSAM OI0OKOMITO3UTHUX MaTepiaiiB «CHUHTEKi-
CTKa».

Bucnoeok: 3Baxxarouy Ha 0COOJIMBOCTI NPUPOTHBOI peraparii MomKoPKEHOT KICTKOBOT TKAaHUHH, 3aCTOCY-
BaHHs OlokOMITO3UTY «CHHTEKICTKa» € MEepPCIEKTHBHUM METOJOM JUlsi 3a0e3ledeHHs MOBHOLIHHOI pereHeparii
TIpY TpaBMax KiCTOK.

Kniouoegi cnosa: TpaBMU KiCTOK, IIUTOKIHU, (GAKTOPU POCTY, OI0KOMITO3UTHHUH MaTepian « CHHTEKiCTKay.

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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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
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more than 3 months. Trauma modeling 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
of immunity were determined by the immunoenzymatic method [3] using the Stat Fax 2100 analyzer (US) and
sets of reagents from «Hema» (Ukraine), «Elabscience» (USA), «Euroimmuny» (Belgium). We followed the rec-
ommendations 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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