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PE3IOME

AxTyanbHicTb. PeKoHCTpyKLia nicnspesekuinHux aedekTiB JOBrMX KiCTOK Y pasi iXHbOro
YpPaXXeHHs MyXnMHaMu € akTyarbHOK npobremoto, Wwo noTpebye NOCTINHOMO BUMBYEHHS.
KicTkoBi anoimnnaHTaTi 4acTo BUKOPUCTOBYIOTb AN uiei MeTu. NpoTe, Ha xanb, nig Yac
BWIOTOBIIEHHS BOHWM YaCTKOBO BTpavaloTb MILHICTb Ta OCTEOIHOYKTMBHI BNacTUBOCTI,
a iXHA BWXKMBAHICTb B OHKOMOrYHMX mnauieHTiB ctaHoBuTb 40% udepes 10 pockis.
Tomy cTaHOBUTL iHTEpeC MowWyK 6inbll [OCKOHaNMX MeTodiB 0BpobKM  KICTKOBMX
anoimMnnaHTaTiB, a TakoX BMBYEHHS IXHbOI NepebyaoBu W iHKOpnopawii B OHKOMOFYHUX
XBOPWX, CTaH OpraHiamy sikx 3aMiHEHU BHACMifoOK NpoMeHeBoi abo ximioTeparnii.

MeTta po6oTu — Jocnigntu CTPyKTYpy KiCTKOBOI TKaHWHW MIiCnsA iMnnaHTauii B gucTanb-
HWUIA MeTadi3 CTErHoBOI KIiCTKM LLypiB anoreHHoro KiCTKOBOro martepiany, CTepwri3oBa-
HOro 3a [OMOMOrOH y-BUMPOMIHIOBaHHA abo LUMSXOM MpOCOYYBaHHA aHTUOIOTMKOM,
Ta nicngonepauiiHoro BHyTPiLULHbOOYEPEBUHHOIO BBEAEHHS LIMCTINATUHY.

Martepianu ta metoam. EkcnepumeHT BukoHaHO Ha 20 camusx 6Ginux wypiB (Bik Ha
no4aTok ekcrnepuMmeHTy 5-6 mic., maca Tina — 365,8 + 6,4 r). YciM LWypam BMKOHanu
fipyacTun gedekt y AuctanbHOMy MmeTadisi CTErHoBoi KiCTKM Ta 3arnoBHWMM WOro
anoreHHNM KiCTKOBMM Matepianom, CTepUnisoBaHNM 3a [OMOMOroK y—BUMPOMiHIOBaHHS
(KoHTponb-1 Ta [Hocnig-1) abo HacuyeHHsiMm aHTubioTMka (KoHTpomnb-2 Ta [ocnig-2).
LLlypam KoHTponbHMX rpyn 4vepe3 14 pHiB nicns onepauii BHYTPILUHbOOYEPEBUHHO
BBOAMMM 2,0—2,4 mn po3uuHy 0,9 % NaCl, gocnigHux — 2,5 mr/kr umcnnatuHy. [icTonorivHmn
aHanis i3 ricromopdomeTpieto BUkoHaHo Yepesd 30 AHiB nmicnsi onepadii.

Pe3ynbtat Ta ix obroBopeHHs. Yepe3 30 pni6 micns onepauii HaMmeHLWa KinbKicTb
KicTkoBoi TkaHuHu (11,79%) yTBOpWnacs B Adedpektax wypis rpynu [Hocnig-1, skum
BCTAHOBIIEHO CTEpwri3oBaHUi 3a [OMOMOrol pafiauiiHOro y-BUMPOMIHIOBaHHSA anoim-
nnaHTat Ha «OHI BHYTPILLHBOOYEPEBMHHOIO BBEAEHHS UuMcnnatuHy. [ewo Kpalmn
nokasHuk BuSIBMBCA B rpyni [Jocnig-2 (ctepunisauis aHTMGIOTMKOM + LMCMNaTWH) —
31,64%. Y KOHTpOMbHMX rpynax (BHYTpilWHbOOYepeBMHHE BBedeHHA 0,9% Hatpito
xnopuay) BigHOCHUI obcsr KiCTKOBOI TkaHWHKU cTaHoBMB 16,7% (KoHTponb-1, pagiauinHe
y-BUNpoMiHoBaHHs) i 58,09% (KoHTponb-2, aHTMBioTuK). BmicT cnonyyHoi TkaHuHu GyB
Hambinbwwum y rpyni Jocnig-1 — 31,55%, a HamMeHwmnm — y rpyni KoHTponb-2 — 12,79%.
BucHoBkuW. BusHayeHo, Lo 3a yMOB BUKOPUCTaHHSA AN NnacTuku metadizapHux aedek-
TiB CTErHOBOI KIiCTKM LLYypiB KICTKOBMX aroimnnaHTaTiB BigbyBaeTbCsl ixHA nepebynosa
3 YTBOPEHHSAM KiCTKOBOI Ta CMOMyYHOi TKaHWHW. [poTe BiAHOCHUIA BMICT LMX TKaHWH
3anexvTb Big cnoco®y cTepunisauii anoiMnnaHTaTy i BWKOPUCTaHHS UMTOCTaTvKa.
3okpema, HanbinbLWWn BMICT KicTKOBOI TkaHuHW (58,09%) BUSIBNEHO y pasi 3aCTOCYBaHHS
CTepwunizoBaHOro aHTMbioTMkOM anoimnnaHTaty 6e3 yBeoeHHs uMTocTaTuka, a HalMeH-
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ABSTRACT

Background. The reconstruction of long bone defects that occur after resection of
tumors is a problem that requires constant study. Bone allografts are often used in this
scenario. Unfortunately, while they are prepared, allografts partially lose their strength
and osteoinductive properties; their survivability in oncological patients is only 40%
after 10 years. This is why the search for superior allograft treatment methods and
the study of allograft remodeling and incorporation in oncological patients, whose state
has been affected by radiation or chemotherapy, is an area of interest.

Purpose — study the structure of bone tissue in the distal metaphysis of a rat’'s femur
after bone allograft implantation (sterilized using gamma radiation or antibiotic saturation)
and post-operative intraperitoneal cisplatin injection.

Materials and Methods. Experiments were performed on 20 male white rats aged
5-6 months at the beginning of the experiment and weighed 365.8 + 6.4g. All rats
underwent a surgery that created a defect in the distal metaphysis of the femur which
was filed with a bone allograft treated with gamma radiation (Control-1 and
Experimental-1 groups) or saturated with an antibiotic (Control-2 and Experimental-2
groups). 14 days after allograft implantation, animals from the control groups received
an intraperitoneal injection of 2.0-2.4 ml of 0.9% NaCl, while animals from the
experimental groups received 2.5mg/kg of cisplatin. Histological analysis and histo-
morphometry were completed 30 days after the surgery.

Results. 30 days after the operation, the smallest relative area of bone tissue (11.79%)
was observed in rats from the Experimental-1 group, with gamma radiation treated
allografts and post-operative intraperitoneal cisplatin injections. A somewhat higher
value was found in the Experimental-2 group (antibiotic saturation + cisplatin) — 31.64%.
In the control groups, (intraperitoneal injection 0.9% NaCl), the relative area of bone
tissue was 16.7% (Control-1, gamma radiation treatment) and 58.09% (Control-2,
antibiotic saturation). The relative area of fibrous tissue was the largest in the
Experimental-1 group — 31.55% and the smallest in the Control-2 group — 12.79%.
Conclusions. Allograft remodeling occurs along with the formation of bone and fibrous
tissue when allografts are used to fill defects in the distal femoral metaphysis of rats,
However, the relative percentages of those tissues depend on the allograft sterilization
method and the use of cytostatic agents. The largest relative percentage of bone
tissue (58.09%) was obtained using an allograft saturated with antibiotics and without the
administration of cisplatin. The smallest (11.79%), on the other hand, occurred in gamma
radiation treated allografts with cisplatin injected intraperitoneally after the operation
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BCTYN

PekoHCTpykUito nicnapesekuinix  gedekTiB  40Brux
KICTOK Yy pasi iXHbOro ypaKeHHs NyxXrnvHaMu € akTyarnbHO
npo6nemoto, Lo noTpebye NOCTIMHOIO BUBYEHHS. MpoTarom
OEKiNbKox AecAaTupiv y CBiTi TPUBaE MOLUYK «ifearbHOro»
iMnnaHTauinHoro marepiany ansa uiei metn. OCHOBHUMU
BMMOramu A0 iMNnaHTaTiB € iXHA OiOiHEepPTHICTb, MOXMK-
BiCTb 3aMiCTUTU AedeKTn KICTOK pi3HOro po3mipy Ta oopmu,
GioCyMiCHICTb i3 npunernMMmM TKaHUHaAMW  peuunnieHTa,
MiyHicTe [1, 2]. CborogHi BMKOPUCTOBYIOTE 6e3niy TexHik
ONS PEKOHCTPYKLii Benuknx AedekTiB KiCToK i cyrnobis.
Cepeql HUX OCHOBHMMMU € KICTKOBa NnacTuka 3 BUKOPUCTaH-
HAM ayTo-, ano- Ta KCeHOTPaHCNaHTaTiB, AUCTpaKuiiHMm
OCTEOCUHTE3, 3amiweHHa fedpektiB  GiomaTepianamu,
MoaynbHe Ta iHaMBIiAyanbHe eHaonpoTe3yBaHHSA [3—5].

MpoTe Ha cborogHi Bce GinbLioi nonynspHocCTi HabyBa-
I0Tb KOMOIHOBaHI MeToAu 3aMillleHHsI BENUKUX CErmMeH-
TapHUX AedeKTiB KICTOK i cyrnobiB, [0 AKX Hanexarb:
OUCTpakUiiHMA  OCTeoreHe3 Yy MOE€dHaHHI 3 KiCTKOBOK
ayTONNacTUKOW,  ariokOMMO3WTHE  eHOOoMPOTEe3yBaHHS
(allograft prosthesis composite — APC). Came kombGiHauis
METOAUK LO3BONSAE 3BECTU A0 MiHIMYMY HeOOmniKM KOXHOI
3 HKX i BUKOprCTaTu HeobxigHi ixHi nepesaru [6, 7].

PekoHCTpykKUito anoTpaHcnnaHtatamu aedekTiB KiCTOK
nicna BMAaneHHs MyxnvMH 4acTo 3aCTOCOBYIOTb SIK JOCUTb
edeKTUBHY MEeTOAMKY XipypriYHOro nikyBaHHS XBOPWX.
Lis meToamka mae neBHi nepesaru nepep iHwumn (biono-
riYHe BiJHOBIEHHSI KiICTKOBOT TKAHWUHW, MiCLib MPUKPINIIEHHS
M’s13iB OO KIiCTKW), ane BiACOTOK yCKNaAHEeHb 3anULLIAETbCA
BMCOKMM, LIO OOMEXYE MOXIMBOCTI BMKOPUCTaHHSA ano-
TpaHcnnaHTarTiB [8]. HanyacTile B OHKOMOriYHMX NaLieHTiB
crioctepiraloTe  PO3BUTOK  iHPEKUiIMHUX  yCKragHeHb
(Big 8,3 0o 20 % [9-11]), nepenomu, yTBOPEHHSI HECNPaBX-
Hix cyrnobis (Big 8 oo 14%) i koHTpakTyp [12-14]. Pigwe
BMHMKAE PO3CMOKTYBaHHSA arnoTpaHCnnaHTary, Wo 3yMOB-
NEeHOo NOoripWeHHs M iIMYHONOTYHOro CTaHy XBOPWUX Nicns
noniximiotepanii. 3a pesynsrataMu pPi3HUX LOCHIOKEHb,
CepeaHin TepMiH 3pOLLEHHS anoTpaHCniaHTaTy Ta KiCTKu
peuunieHTa cTaHoBUTL 6nnsbko 8 mic. [15, 16].

[na 3anoBHeHHA BenukMX 3a po3Mipamu AedekTiB y
KICTKOBI/ OHKOOpTOMe il 3a3Bnyant BUKOPUCTOBYHOTb CTPYK-
TYpHi Ta dparmMeHTOBaHi (rpaHynsT, KpuxTa) anoimnnaH-
Tatu, AKi CTepuni3yloTb 3a AOMOMOrOK y-BUMNPOMIHIOBaHHS
(15-35 «kI'p) [17], abo Hu3bkMX Temnepatyp (fresh-frozen,
Temnepatypa go —75°C) [18]. BcTtaHoBneHo, WO 3a ymoB
BMKOpUCTaHHs fresh-frozen anoTtpaHcnnaHTaTiB nmigBuULy-
€TbCS PU3NK IHEKLiNHMX ycknagHeHb [18], a o6pobneHnx
3a JOMOMOrOK0 Y-BUNPOMIHIOBaHHA, OCOBNMBO MacUBHUX, —
pu3uk ixHix nepenomiB. Ockinbku pafiauis BMIvBaE Ha
CTPYKTYPHi BracTMBOCTI anoTpaHCMaHTarTiB, iX He peKo-
MEHOYETbCHA BMKOpUCTOBYBaTU y Bunagkax APC y surnaai
MacVBHWX TPaHCNMNaHTaTiB.

YaockoHaneHHs cnocobiB 0o6pobkn  KICTKOBUX  ano-
TPaHCNNaHTaTiB, @ TaKOX BUBYEHHS iXHBbOI B3aemogii 3
UMTOCTaTUYHUMKU MpenapataMu, € MepCrneKTUBHUM Ha-
NPAMKOM AOCHIAKEHHS.

Meta poboTtu — gocniguTn CTPYKTypy KiCTKOBOI TKa-
HWHW nicns iMAnaHTadii B guctanbHuin metadia CTerHoBoi
KICTKW LLypiB anoreHHoro KiCTKOBOro marepiany, ctepuni-
30BaHOrO 3a [OMOMOrOK Y-BUMPOMIiHIOBAHHA abo wwins-
XOM MPOCOYYBaHHSI aHTUOIOTMKOM, Ta nicnsionepawuiiHoro
BHYTPILLHBOOYEPEBUHHOIO BBEAEHHS LMCNNATHHY.

INTRODUCTION

The reconstruction of long bone defects that occur
after resection of tumors is a problem that requires constant
study. For several decades, scientists all over the world
are looking for the perfect implant material for this purpose.
The main requirements for the bone implant include
bioinertness, the ability to replace defects of various
sizes and shapes, compatibility with adjacent recipient
tissue, and strength [1, 2]. Today, many different techniques
are used to reconstruct large bone and joint defects.
The main ones include filling the defects with auto-,
allo-, and xenografts or biomaterials, distraction osteoge-
nesis, and modular and individual endoprosthesis [3-5].

Even so, combined methods of reconstructing large
segmental bone and joint defects, such as distraction
osteogenesis using bone autografts and allograft prost-
hesis composite (APC), are currently gaining in popularity.
This combination of different methodologies makes it
possible to minimize the disadvantages of each one
and effectively utilize their advantages [6, 7].

Allograft reconstruction of bone defects that occur
after tumor resection is a common and mostly successful
method for surgically treating patients. This method has
clear advantages over the rest (biological recovery of the
bone tissue and muscle attachment zones). However,
the complications rate remains high, which limits the
possibility of using allografts in this scenario [8]. The most
common complications observed in oncological patients
include infections (from 8.3% to 20% [9, 10, 11]),
fractures, pseudoarthrosis (from 8% to 14%), and contrac-
tures [12-14]. More rarely, allograft resorption occurs,
which is caused by a decline in the patient's immunolo-
gical status after polychemotherapy. As a result of several
studies, the average length of time required for union
between the allograft and recipient’'s bone was determined
to be approximately 8 months [15, 16].

In order to fill large bone defects, bone oncologists
usually use structural and particulate (granular, bone chip)
allografts that are sterilized using gamma radiation
(15-35 kGy) [17], or low temperatures (fresh-frozen, tem-
peratures below —75°C) [18]. It was determined that
the use of fresh-frozen allografts increases the risk of
infection [18], while sterilizing with gamma radiation
increases the risk of allograft fracture. Since radiation
affects the structure of the allograft, using large ones is
not recommended in APC.

The refinement of treatment methods for bone allo-
grafts and study of their interaction with cytostatic drugs
is a potential area for further research.

Objective — study the structure of bone tissue in the
distal metaphysis of a rat's femur after bone allograft
implantation (sterilized using gamma radiation or anti-
biotic saturation) and post-operative intraperitoneal
cisplatin injection.
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MATEPIAJIU TA METOAU OOCNIAXEHHA

TBapuHu

lMnaH pocnigXeHHA cxBarneHo Ha 3acigaHHi KOMiTeTy
3 GioeTukn npu [epxaBHinl ycTaHoBi «IHCTUTYT natonorii
xpebTa Ta cyrnobis imeHi npodecopa M.l. CuteHka Hauio-
HanbHOI akageMil MeauyHMX Hayk YkpaiHu» (nMpoTokon
Ne 204 Big 15.06.2020) BignosigHO Ao 3akoHy YKpaiHu
Ne 3447-IV Big 21.02.2006 «[lMpo 3axmucT TBapuH BIg
YKOPCTOKOrO NOBOMKEHHS» (CT. 26, 31), €BpONencbKoi KOH-
BEHLUIT 3axmcTy xpebeTHMX TBapwH, SIKUX BUKOPWUCTOBYHOTb
y eKcnepuMeHTanbHUX Ta iHWuX HaykoBux Uinsax (Ctpac-
6ypr, 1986), Ta Anpektnaun 2010/63/EU [20, 21].

EkcnepumeHT BMKOHaHo Ha 20 camusx 6inux uwypis
nonynsiyii - ekcnepumeHTanbHo-6ionoriyHol  kniHikn  [Oep-
aBHOI ycTaHoBU «lHCTUTYT natonorii xpebTa Ta cyrnobis
imeHi npodecopa M.l. CuteHka HauioHanbHOI akagemii
MeanyHux Hayk YkpaiHu». Bik TBapuH Ha noyaTtok ekcne-
pumeHTy 5-6 mic., maca Tina — (365,8 £ 6,4) r. TBapuH yTpu-
MyBanu B knitkax no 5 ocobwH, 3a Temnepartypu nosiTps
22-24°C, i3 12-roguHHUM CBITNIOBUM MEPIOAOM, BiflbHUM
[oCTynom Ao ixi Ta Bogu.

[On3anH ekcnepuMeHTy

YciM Wwypam BUKOHanNM gipvyactuin gedekT y aucranb-
HOMY MeTaqidi CTerHoBOl KiCTKM Ta BUMNAAKOBMM YUHOM
pos3nodinunu Ao oAHiel 3 rpyn 3anexHo Big BUKOpUCTa-
HOro Ansi 3anoBHEHHS AedekTy martepiany Ta BBEOEHHS
nikapcbKoro 3acoby:

— KoHtponbe-1 (n=5) Ta Hocnig-1 (n=5) — anokicTkoB.i
iMAnaHTaTn (giametp 2 MM, BUCOTa 3 MM), CTepUni30BaHi
3a JOMNOMOrol0 y-BUNPOMIHIOBaHHS (Y-rays);

— KoHTpone-2 (n=5) Ta Hocnig-2 (n=5) — anokicTkoB.i
iMAnaHTatTn (giametp 2 MM, BMcoTa 3 MM), MPOCOYEHI
pO34MHOM aHTMOGioTUKa «LledTpiakcoH».

Y rpynax «KoHTponb» 4yepe3 14 fgHiB nicnsa iMnnaH-
Tauii anokicTKoBOro Martepiany BHYTPILULHBOOYEPEBUHHO
Beogunun 2,0-2,4 mn posunHy 0,9% Hatpito xnopuay
(TOB «HoBodapm-biocuHTesy», YkpaiHa), y rpynax
«fdocnig» — umcnnatuH y p[osi 2,5 Mr/kr ogHOpasoBo
(EBEBE ®apma lec.m.6.X, Haor, KI, AscTpisi) [22].

EgTaHasiio wypie 3gicHioBanu 4vepe3 30 AHiB nicns
onepadii WNAXoM BBEAEHHSA fneTanbHOi 403K aHeCcTeTuKy
(tioneHTan HaTpito, 90 Mr/Kr BHYTpPILLHEOM S30BO).

BuroTtoBneHHs anokicTkOBUX iMnnaHTaTiB

lybuacTi kicTkoBi anoimnnaHTatv AiaMeTpom 2 MM i
BMCOTO 3 MM BUIOTOBIEHI 3 MeTadi3iB CTErHOBUX | BENNKO-
FOMINKOBUX KIiCTOK 5 LUypiB-O40HOPIB 3@ ONMCAHOK TEXHO-
norieto [23]. Crtepunisauio anoiMmnnaHTaTtiB NpoBOAUNN
pagiauinH1um y-BUNpoMiHIOBaHHAM y Ao3i Big 15 go 25 klp
(06pobky anoiMnnaHTaTiB BMKOHyBanu Yy XapkiBCbKOMY
i3NKO-TEXHIYHOMY IHCTUTYTi, HayKOBO-4OCMIOHOMY KOMIM-
nekci «[lMpuckopioBay» 3a [AOMOMOIOK MpUCKOpoBaYva
JIY-10, meTtogom [O3UMETPIl 3 BMKOPUCTAHHAM AETEKTO-
piB Harwell Perpex 4034(ISO/ASTM 51276)) abo wunsxom
3aHyptoBaHHs Ha 24 rog 3a Temnepatypu +4C y po3duH
aHTubioTuka «UedTpiakcoH» (MAO «KuiBmegnpenapat»
kopnopauii «APTEPIYM JITO», YkpaiHa), pPO34YMHHUK —
0,9% Hatpito xnopug (TOB «HoBogapm-biocuHTE3Y,
YkpaiHa), KoHueHTpauis po3dmHy 1r/10 mn.

XipypriyHi BTpy4aHHs

Onepalii BAKOHAHO B YMOBaXx acenTuky  aHTUCENTUKN
nig 3aranbHUM 3HebontoBaHHAM (keTamiH, 50 mr/kr xuBoi
Macu, BHYTpPILWHbOM'i30B0). LllepcTb Ha niBOMY KOmiHi

MATERIALS AND METHODS

Animals

The plan for the study was approved by the bioethics
committee at the Sytenko Institute of Spine and Joint
Pathology (Protocol No. 204 from 15.06.2020) in accor-
dance with the Ukrainian Law «On the Protection of
Animals from Brutal Treatment», the European Convention
for the Protection of Vertebrate Animals used for Experi-
mental and Other Scientific Purposes (Strasbourg, 1986)
and Directive 2010/63/EU [20, 21].

Experiments were performed on 20 male white rats
from the population of the experimental biological clinic
of the Sytenko Institute of Spine and Joint Pathology.
The animals were aged 5-6 months at the beginning of
the experiment and weighed 365.8 + 6.4 g. There were
5 rats in each cage, with surrounding temperatures
of 22-24°C and a 12-hour light period, and access to
food and water.

Study design

All rats underwent a surgery that created a defect in
the distal metaphysis of the femur and were randomly
divided into groups depending on the material used to
fill the defect and whether cisplatin was used:

— Control-1 (n=5) and Experimental-1 (n=5) — allo-
grafts (diameter 2 mm, height 3 mm) sterilized with
gamma radiation;

— Control-2 (n=5) and Experimental-2 (n=5) — allografts
(diameter 2 mm, height 3 mm) saturated with Ceftriaxone.

14 days after allograft implantation, animals from
the control groups received an intraperitoneal injection
of 2.0-2.4 ml of 0.9% sodium chloride («Novofarm-Biosin-
tes» LLC, Ukraine), while animals from the experimental
groups received 2.5 mg/kg of cisplatin (EBEWE Pharma
GmbH Nfg. KG, Austria) [22].

The animals were euthanized by administering a lethal
dose of anesthetic (sodium thiopental, 90 mg/kg intra-
muscularly) 30 days after the surgery.

Preparation of bone allografts

Cancellous bone allografts (diameter 2 mm, height
3 mm) were prepared from the femoral and tibial meta-
physes of 5 donor rats using previously defined me-
thods [23]. Allografts were sterilized using gamma radia-
tion (15-25 kGy) or submerged for 24 hours in a 4°C
Ceftriaxone solution («Kyivmedpreparat» PJSC in
«ARTERIUM LTD», Ukraine) with 0.9% sodium chloride
as the solvent. 1g of Ceftriaxone was dissolved per 10 ml
of solvent.

Surgery
The operations were completed in aseptic and anti-
septic conditions under general anesthesia (ketamine,
50mg/kg intramuscularly). After the fur was shaved off the
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ronunu, onepadiiiHe none o6bpobnanu aHTUCENTUKOM
«BbetaguH», nicna 4oro BigKpMBanu AiNsSHKY AWCTaNbHOro
MeTacpiza CTerHoBoi KiCTKM Ta 3a AOMOMOrol CTOMaToso-
rivHoro 6opa mogentoBanu gipyactTui gedekT giameTpom
2 MM, munbuHoto 3 mm. NpomMuBanu paHy po34nHOM Jeka-
CaHy, BUCYLLYBanu Ta 3 BUKOPUCTaAHHAM press-fit TexHiku
B AedeKTi KICTKM po3MillyBanu anoimnnaHTar, 3almvsanu
M’aKi TkaHuHK (puc. 1). MicueBo paHy obpobnsanu aHTu-
biotnkom «LledTpiakcoH» (nopowok, NMAO «KuiBmeanpe-
napat» kopropauii «APTEPIYM JITO», VYkpaiHa) Ta
Haknaganu LWBKW Ha LLKIpY.

FicTronorisa
[ns rictonoriyHoro aHanisy B LWypiB BUAINSAM npo-
onepoBaHi CTErHOBi  KiCTKM, O4MLLlyBanu Bifg M’SIKMX

TKaHWH, dikcyBanu npotarom 4 ai6 y 10 % po3vmHi HenT-
panbHoro dopmaniHy Ta gekanbumHyBanu B 10% pos-
UYMHi MypalumHOi kucrnotu. [icna uboro Bigpisanu auc-
TanbHi MeTai3n 3 OiNAHKOK iMNnaHTauii, 3HEBOAHIOBaNM
y CchnvpTax 3pocTak4oi KOHLEHTpauii, npocodyBanu B
napacini i3 kcunonom Ta 3anueanu B napadiH. Buro-
TOBMEHI (PpOHTasbHi FCTONOriYHI 3pi3n 5—-6 MKM TOBLUU-
Holo 3abapBnioBanu remMaTokCUIIHOM Ta €03MHOM, MIKpPO-
dykcnHoMm 3a BaH-l30HOM 11 aHanisyBanuv nig CBITAOBUM
mikpockoriom BX63 (Olympus, AnoHisa). Lndposi 3HiMKn
oTpuMyBanu 3a gonomMoroto kamepu DP73 (Olympus).

FictomopdomeTpin

Y pinsaHui iMnnaHTadii 3 BUKOPUCTaHHAM NPOrpamHoro
3abe3sneyeHHs «Cell Sens Dimention 1.8.1» (Olympus, 2013)
BMMIipIOBanu NoLli HOBOYTBOPEHUX TKaHWH — KICTKOBOI Ta
CMony4HoI (Ha 2 UeHTpanbHUX 3pi3ax y KOXHOI TBapuHW),
NnoTiM po3paxoByBanu ix BigHOCHMI BMICT (bone tissue —
B%, fibrous tissue — F%) Big 3aranbHoi nnoLi gedexTy.

CtaTUCTUYHUM aHani3

Pesynbtatn BuMiptoBaHb nogaHo sk mediaHa (Me) Ta
npoueHTuni (25% i 75%). AHaniz BnnuBy 06pobneHHs
anoimnnaHTaTty (cTepunisauis 3a 4ONOMOroK aHTMBIOTUKa
UM iOHI3YHYOro Yy-BUMPOMIHIOBAHHSA) Ha BIiAHOCHI MMOLLi
TKaHWH, YTBOPEHUX y AiNAHUI AedeKTy BUKOHAHO 3 BUKO-
puctaHHam Mann-Whitney U-test. Ctatuctnynmi ananis
npoBedeHO 3 BUKOPWUCTaAHHAM nporpamHoro 3abesne-
yeHHa |IBM Statistics SPSS 23. BigmiHHOCTI BBaanu
CTATUCTMYHO 3HauyLmmMn y pasi p < 0,05.

C =
Puc. 1. 3oBHiwHi BUrnsAg imnnaHtary (A
Fig. 1. The allograft (A) and diffe]

left knee and femur, the area was treated using a Betadine
solution, the distal metaphysis of the femur was accessed
through a cut in the skin, and transcortical defects (diame-
ter 2 mm, depth 3 mm) were created using a dental burr.
Then, the wound was washed using a decasan solution,
dried, and the allografts were placed in the defect using
a press-fit technique (fig. 1). Later, the soft tissue was sutu-
red, locally treated with Ceftriaxone, and the skin sutured.

Ta eTanu xipypriyHoro BTpy4yaHHs (B-D)

rent stages of the surgery (B-D)

Histology

Femurs that were operated on were taken out, cleaned
of soft tissues, and stored in 10% neutral formaldehyde.
After 4 days, the bones were placed in 10% formic acid
to decalcify and a distal metaphysis with the implantation
area was cut out of each bone. The distal metaphyses
of the femurs were dehydrated in isopropyl alcohols of
increasing concentration and a mixture of paraffin and
xylene (1:1), and embedded into paraffin. Frontal histo-
logical sections 5-6 pm in width were stained using
hematoxylin and eosin (H&E) and Van Gieson’s stain,
and analyzed under a BX63 light microscope (Olympus,
Japan). Digital images were obtained using a DP 73 ca-
mera (Olympus).

Histomorphometry
Using the «Cell Sens Dimention 1.8.1» software
(Olympus, 2013), the areas of newly formed tissues
(bone and fibrous) were measured in two central sections
for each animal. After measurement, the percentage
of bone tissue (B%) and fibrous tissue (F%) relative to
the total area of the defect was calculated.

Statistical analysis
The results of the measurements are presented as
medians (Me) and percentiles (25% and 75%). The Mann—
Whitney U-test was used to analyze the effect of the
allograft sterilization method (gamma radiations or
Ceftriaxone saturation) on the relative areas of the
newly-formed tissue in the defect. Statistical analysis
was conducted using the IBM Statistics SPSS 23 software.

The critical level of significance was accepted to be 0.05.
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PE3YJIbTATU TA IX OBFOBOPEHHSA RESULTS AND DISCUSSION
Mig yac rictonoriyHoro pJocnigxeHHa B AedyekTax During histological study of the femoral defects of rats
cTerHoBmx Kictok wypie rpyn KowTtponb-1, Hocnig-1 i | from the Control-1, Experimental-1, and Experimental-2
Oocnig-2 BusBneHo dparMeHTn anoTpaHcnnaHTtaTty, | groups, fragments of the allograft, fibrous and newly-formed
CMOMy4YHy Ta HOBOYTBOPEHY KICTKOBY TKaHWHU (puc. 2). bone tissues were discovered (fig. 2).

Control-1
(y-rays, 0,9% NaCl)

Control-2
(ceftriaxone, 0,9% NaCl)

Experiment-1
(y-rays, cisplatin)

Experiment-2
(ceftriaxone, cisplatin)

Puc. 2. MNMokasaHa nepebynosa anoiMnnaHTaTty 3 yTBOPEHHSAM LUiNbHOT CNOMYYHOT Ta HOBOYTBOPEHOI KICTKOBOI TKaHWH Y BCiX rpynax.
Cnony4yHy TKaHWHY B AiNsSHUI AedekTy KopTekcy BusiBneHo y wypis rpyn Kontpons-1, focnig-1 i Jocnig-2, a seBnLa nisucy HaBkono
dparmeHTiB anoimnnaHTaty — y rpyni Jocnia-1. Y rpyni KoHtponb-2 nokasaHa nepebynoBa anoiMnnaHTaTty 3 yTBOPEHHAM rybyacToi
KICTKOBOI TKaHWHMW MNAaCTUHYaCTOI CTPYKTYpU, CHOPMOBAHUIA KOPTEKC i nepiocT. lemaTokcuniH Ta eo3nH. A — allofgraft, F — fibrous tissue,
B — newly formed bone, y-rays — y-BunpomiHtoBaHHs. PucyHkn B € dpparmerntammn pucyHkis A
Fig. 2. The remodeling of allografts with the formation of dense fibrous tissue and bone tissue is shown in all groups,
while fibrous tissue only formed in the area of the cortical defect in Control-1, Experimental-1, and Experimental-2 groups.
Lysis formation only occurred around allograft fragments in the Experimental-1 group. In the Control-2 group,
cancellous bone tissue of the lamellar structure and periosteum were formed. H&E.
A - allograft, F — fibrous tissue, B — newly formed bone, y-rays — gamma radiation.
Images from section B are fragments of images from section A
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CnonyyHa TkaHuHa Oyna winbHot, Mmictuna dibpo-
UMTK 3i CBITIOK LIMTONNA3MO0 Ta rinepXpoMHUMMK Sapamu,
ryctuHa skmx 0Oyna Bucokot. HoBOYTBOpEHi KiCTKOBI
Tpabekynu posTawloByBanuca no nepudpepii gedekrty,
Ha Mexi 3 MaTepMHCbLKOK KICTKOIO, a y rpynax KoHTponb-1
i [Jocnig-2 BOHM TakoX HallapoByBanucsa Ha dparMeHTu
anoimnnaHTaty. Y HOBOYTBOPEHMX KiCTKOBUX Tpabekynax
BM3Ha4Yanu ocTeouuTUn, PO3TallOBaHi B NakyHax, i3 rinep-
XPOMHMMM siApaMu Ta He3HavyHow 3a o6cArom uutonnas-
Mot0. Ha 30BHILLHIN NoBepxHi TpabeKkyn po3TalloByBanucs
dbyHKUiOHANbHO aKTUBHI ocTeobnactuv, WO CBigYMTb Mpo
nepebir penapaTMBHOIO OCTEOreHe3y B Takux JAinsHKax.
3a pesynbratamu ricToMopgopmeTpii BCTAaHOBMEHO, LWO
3 BUKOPUCTaHHAM anoiMnnaHTatie, 06pobneHnx pagiauin-
HUM y-BUMPOMiHIOBaHHAM, B% 6yna meHwoto 3a F%:
y rpyni KonTtpone-1 — B 1,66 pasy (p=0,004), Oocnig-1 —
y 2,8 pasy (p<0,001). Y rpyni [Jocnig-2, HaBnaku, nokas-
HuK B% nepesuwwysaB F% B 1,9 pa3y (p<0,001) (puc. 3).

Fibrous tissue
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The fibrous tissue was dense and contained large
numbers of fibrocytes with light-colored cytoplasm and
hyperchromic nuclei. Newly-formed bone trabeculae were
located on the perimeter of the defect, specifically on
the border of the host bone. In the Control-1 and
Experimental-2 groups, the trabeculae also formed right
on the surface of the allograft. Osteocytes with hyper-
chromic nuclei and cytoplasm of relatively small size
were found in the lacunae of the trabeculae. Functionally
active osteoblasts were located on the surface of the
trabeculae, which is evidence for reparative osteogenesis
occurring in those areas.

As a result of the histomorphometry, it was determined
that when allografts were sterilized using gamma radiation,
B% was lower than F%: by 1.66 times (p=0.004) in the
Control-1 group, by 2.8 times (p<0.001) in the Experimen-
tal-1 group. On the contrary, in the Experimental-2 group,
B% was higher than F% by 1.9 times (p<0.001) (fig.3).
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Puc. 3. BigHocHa nnowwa yTBopeHux y aedekTi TkaHuH. [aHi nogaHi sik megiaHa Ta npoueHTuni (25% i 75%)
Fig. 3. The relative percentages of tissues formed in the defect. The data is presented as median and percentiles (25% and 75%)

Mpumitka: 3a pesynstatammn Mann—Whitney U-test:

* — CYTTEBI BiAMIHHOCTI MiXX KOHTPOIBHOI Ta AOCNIAHO rpymnoto;
# — mix rpynamu Jocnia-1 Ta Jocnig-2;

Y — mix rpynamu KoHtponbe-1 i KoHTponb-2.

Notes: Results of the Mann-Whitney U-test:

* — a significant difference between the experimental and control group;
# — a significant difference between Experimental-1 and Experimental-2 groups;

Y — a significant difference between Control-1 and Control-2 groups.

AnotpaHcnnaHTtat y rpynax KowTtpone-1, Hocnig-1 i
Hocnip-2 6yB 3 o3HakaMu nepebyaoBu. Y AOro po3LnpeHi
KaHanu npopocTanu KpOBOHOCHI CyauHu, manogudepeH-
LiioBaHi KMiTUHK, yTBOPIOBaNnCcsa ocepeaky nyxkoi crnomnyy-
HOI TKaHWHKW. HaBKONMO OKpeMux dparmMeHTiB anoTpaHc-
nnadHTaty y rpyni flocnig-1 cnoctepiranu ocepeaku nisucy.
BigHOBNEHHA KOpTEKCYy He BCTAHOBMNEHO — Y 30HI AedeKTy
Ha LUbOMY PpiBHi pO3TalloByBanacs LinbHa CrofyyHa
TKaHvHa (auB. puc. 2).

KoHTponb-2 (anoTpaHcnnaHTaT CTepuizoBaHoO LUMSIXOM
NPOCOYYBaHHS  aHTMBIOTMKOM, BHYTPILUHbOOYEPEBUHHE
BBefeHHa 0,9% NaCl) BigpisHaBca Big iHWKWX rpyn
TBapuH 3a ctaHoMm JedekTy. 30Kpema, BUSIBMEHO Maibke
noBHy nepebynoBy anoTpaHcnnaHTaTy, SKMi 3amicTuna
rybyacra KiCTkoBa TKaHWHa MNacTUHYacTOl CTPYKTYypu Ta
YEpPBOHWI | XOBTUIA KiCTKOBMI MO30K. HOoBOYyTBOpEHi Tpa-
©eKynn po3TalloByBanucsa rycrto, nepneHauKynsipHoO Oci
KICTKM Ta XxapakTepu3yBarucs 3Ha4YHOM LLIMbHICTIO sickpa-
BO 3abapBrneHux ocTeoumTiB, MK HUMM 30ebinblioro
YTBOPUBCSH YEPBOHWUIA KICTKOBMIA MO30K (OMB. puc. 2).

The allografts in the Control-1, Experimental-1 and
Experimental-2 groups showed evidence of remodeling.
Blood capillaries and undifferentiated cells grew deep into
the allograft, where loose fibrous tissue was also observed.
Lysis was found around some of the allograft fragments
in the Experimental-1 group. Recovery of the cortical layer
of the distal femoral metaphysis was not observed —
dense fibrous tissue was located in that area (fig. 2).

The structure of the defect differed in the Control-2
group (allograft sterilized through saturation with antibiotic,
intraperitoneal injection of 0.9% NaCl) in comparison
with the other groups. Specifically, the allograft was almost
completely remodeled, with cancellous bone tissue of
the lamellar structure and red and yellow bone marrow
forming in its place. Newly-formed bone trabeculae formed
close to one another and perpendicular to the bone axis.
A large number of brightly-colored osteocytes were
found inside the trabeculae (fig. 2). As opposed to the other
experimental groups, newly-formed bone tissue was also
located in the cortical defect and was firmly connected
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Ha BigmiHy Big iHWKWX eKcnepuMeHTanbHUX  rpyn
HOBOYTBOPEHa KICTKOBa TKaHWHa pO3TalloByBanacs Takox
y BeEKTI KOPTEKCY, LLiNMbHO KOHTAKTYHOUN 3 MaTEPUHCHKMM.
B% HOBOYTBOpEHOI KiCTKM MnepeBuLLyBana MOKa3HWK B
KoHTponi-1 B 3,46 pasy (p<0,001) (puc. 3). Mogekyan mix
HOBOYTBOPEHUMK Tpabekynamu crnocrtepiranu CrnornyyHy
TKaHWHY 3 HEBMCOKOHO LUINbHICTIO KNITUH, BiQHOCHA nnoLua
sKoi Oyna meHwoto y 2,1 pady MOPIBHAHO 3 MOKa3HUKOM
y Kontponi-1 (p<0,001) i B 4,54 pa3sy nopisHaHO 3 B%
(p<0,001). Bigmiyanu ocepegkM nepiocTanbHOro Ta
€HOOCTanbHOro KiCTKOYTBOpPEeHHSA. [epiocT Hag AiNsHKO
nedekTy 6yB chopmoBaHUiA.

3ananbHoi peakuii He BUSIBNEHO B XXOAHOMY BUMNAAKY.

Y MaTepuHCbKIN KiCTUi B pasi BUKOPUCTAHHA UMUTOCTa-
TUKY BiOMiYeHi faBUWA [OeCTpyKuii — poswapyBaHHs
MaTPUKCY, YTBOPEHHS LWiNWH, TepuTopii 6e3 kniTuH, HeBe-
NWYKi OiINSHKM Ni3ncy KiCTKOBOro Mo3ky i Tpabekyr, Habpsik
KICTKOBOTO MO3KY.

O6roBopeHHs

KicTkoBi anoimnnaHTaTM 4acTto 3acTOCOBYHOTb Ans
PEKOHCTPYKLUIT BENUKMX AedeKTiB KiCTOK nicrns BuaaneHHs
MyXWH, OCKINbKM X OTPUMaHHA ycyBae HeoOXigHiCTb
BMKOHaHHSA JOAAaTKOBOro 60MiCHOro XipypriyHoro BTpy4aHHs
Ta Npobnemu i3 JOHOPCLKOK AiMSIHKOK MOPIBHSIHO 3 ayTo-
noriyHnm matepianom. NpoTte, Ha anb, Nig Yac BUrOTOB-
NEHHs KICTKOBI amnoiMnnaHTaTty 4acTKOBO BTpayalTb
MILHICTb Ta OCTEOiHOYKTVBHI BNAacTMBOCTI, @ IXHA BMXUBa-
HICTb B OHKOMOrYHMX nauieHTiB cTaHoBUTL 40% 4epes
10 pokiB [11, 24]. Tomy CTaHOBWUTbL iHTEpec nowyk BinbLu
[OCKOHanmx mMetofiB 00pobkM KICTKOBMX anoiMniaHTaTis,
a TakoX BMBYEHHs iXHbOI nepebynoBM 1 iHKopropauii B
OHKOJOMNYHUX XBOPWUX, CTaH OpraHiamy SKMx 3MiHEHWUR
BHacnigok NpomMeHeBoi abo ximioTepanii.

Y npoBegeHoMy [ocnigXeHHi BuBYeHa nepebynosa
anoreHHoOro KiCTKOBOro TpaHCNnaHTaTy 3arnexHo Big cro-
coby rnoro ctepunisadii (y-BUNPOMIHIOBaHHSI 860 HaCMYEHHS
aHTMBIOTMKOM), @ TaKOX BiJ BUKOPWUCTaHHSA UMUCMNaTUHY
B nicrnsonepadiHoMy nepiogi. AnoTpaHcnnaHTatn po3mi-
WwyBanu B gipyactux gedekrax, BUKOHAHWX Y AUCTanbHOMY
mMeTadisi cTerHoBoi KicTku wypis. Konu muHyno 14 gHis
nicna iMnnadTauii, TBapuMHam BHYTPILHLOOYEPEBUHHO
opHopasoBo BBoaunu 2,0-2,4 mn posumHy 0,9% Hatpito
xnopugy (rpynu KoHnTtponbe-1 1a KoHTpone-2) abo 2,5 mr/kr
umcnnatuHy (rpynu Jocnig-1 ta Jocnig-2).

Yepes 30 pi6 micns onepauii BusieneHo nepebyaoBy
anoTpaHCnnaHTaTiB 3 YTBOPEHHSIM CMOMYYHOI Ta KiCTKOBOI
TKaHWH, NpoTe IXHiN BMICT BIAPI3HABCA B AOCHIAXKYBaHMX
rpynax. 30kpema, Hauripwwmii pesynestat 3 Ormsgy Ha
YTBOPEHHS KiCTKOBOI TKaHuHW (11,79%) oTpumaHo B rpyni
Hocnig-1, ne B gedekTi po3miwyBanu CTepunisoBaHum
3a [OMOMOrol  Y-BUMPOMIHIOBAHHA anoimnnaHTat Ha
hbOHI  BHYTPILLUHEOOYEPEBMHHOIO BBEAEHHS LMCNNATUHY.
Lle nosicHeTbCA HeraTMBHUM BMIMBOM Bigpasy [ABOX
YMHHKKIB. 3 opgHoro OoOKy, BiZOMO, WO cTepunisauis 3a
[OMOMOrOH y-BUNPOMIHIOBaAHHSA MPU3BOAUTL OO0 3HUKEHHS
MeXaHi4YHMX XapaKTepUCTUK Ta nepiogy BWXKMBAHOCTI KiCT-
KOBMX anoTpaHCnnaHTaTiB, Lo 3YMOBMEHO PYyNHYBaHHAM
KonareHy B KicTKOBOMY matpukci [17, 19, 25]. 3 iHworo 6oky,
BMSIBNEHO, O MNicrisionepauinHe BBEAEHHS LMCNNaTuHy
CYTTEBO 3MeEHLUYe pe3opbuito anoimnnaHTaty 1 yTBOPEHHS
KicTkKM [26], 3HA4YHO NPUrHiYye KICTKOYTBOPEHHA B pasi
aucTtpakuinHoro octeoreHesy [27, 28]. [NokasaHo, WO
uMcnnaTuH iHridye nponicdepaditio Ta CTUMYIOE anonTo3
Me3eHXiManbHUX CTPOMarbHUX KMiTUH KiICTKOBOrO MO3KY,
AKi € OogHUM i3 [Kepen Ans pereHepauii Kictkm [29].

to the host cortex. B% exceeded its counterpart in
the Control-1 group by 3.46 times (p<0.001) (fig. 3). In some
locations, fibrous tissue with a low cell density was obser-
ved between the newly-formed bone trabeculae.
F% was 4.54 times smaller than the B% (p<0,001) and
2.1 times smaller than its counterpart in the Control-1 group
(p<0,001). Areas of periosteal and endosteal bone
formation were found. A periosteum was formed over
the area of the defect

Inflammation was not observed in any of the samples.

Destructive changes were found in the host bone
when cisplastin was used: damaged matrices, formation
of fissures, areas without cells, small areas of lysis of
bone marrow and trabeculae, and swelling of the bone
marrow.

Discussion

Bone allografts are often used to reconstruct large
bone defects that occur after tumor resection because
the method using which allografts are obtained does not
require additional painful surgery and makes it possible
to avoid issues with the donor site, as opposed to auto-
grafts. Unfortunately, while they are prepared, allografts
partially lose their strength and osteoinductive properties;
their survivability in oncological patients is only 40%
after 10 years [11, 24]. This is why the search for superior
allograft treatment methods and the study of allograft
remodeling and incorporation in oncological patients,
whose state has been affected by radiation or chemo-
therapy, is an area of interest.

This study evaluated the effect of different sterilization
methods (gamma radiation or antibiotic saturation) and
post-operational injections of cisplatin on the remodeling
of allografts. Allografts were placed in the transcortical
defects of distal femoral metaphyses in rats; 14 days
after the operation, the animals received an intraperitoneal
injection of 2.0 — 2.4 ml of 0.9% NaCl (Control-1 and
Control-2 groups) or 2.5mg/kg of cisplatin (Experimental-1
and Experimental-2 groups).

30 days after the operation, remodeled allografts,
parts of which were replaced with bone and fibrous tissue,
whose areas varied between groups, were observed
in the defects. The worst result, from the perspective
of bone tissue formation, (11.79%) was reached in the
Experimental-1 group, when allografts were sterilized using
gamma radiation and cisplatin was injected intraperito-
neally after the operation. This finding can be explained
by the influence of two negative factors. On one hand,
it is known that sterilizing using gamma radiation leads to
a decrease in biomechanical properties and lifespan of
bone allografts, which is caused by the destruction of
collagen in the bone matrix [17, 19, 25]. On the other hand,
it was found that post-operative injection of cisplatin signi-
ficantly decreases the resorption ability of the allograft
and bone formation [26], and significantly reduces bone
formation during distraction osteogenesis [27, 28]. It was
demonstrated that cisplatin inhibits the proliferation and
stimulates the apoptosis of mesenchymal stem cells of
the bone marrow, which are one of the sources of bone
regeneration [29]. Consequently, the removal of one of
those factors made it possible to obtain an increased
relative percentage of bone tissue: in the Experimental-2
group (antibiotic saturation + cisplatin) — 31.64%.
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BignoBigHO, yCyHEHHS OfHOro 3 UMX YMHHWKIB (@ came
Y-BUMPOMIHIOBaHHSA) [a€ MOXNMBICTb OTpUMaTU [JeLlo
Kpalmii NoKasHUK BiAHOCHOIO BMICTY HOBOYTBOPEHOI KiCT-
KOBOiI TKaHWHUW: y rpyni Jocnig-2 (ctepunisauia aHTunbio-
TUMKOM + umcnnatvH) — 31,64 %. MpoTte uen nokasHuk 6yB
3Hayywie MeHWUMm nopiBHAHO 3 rpynoto  KoHTponb-1
(58,09 %), ne 6ynu BiacyTHI 0bnaBa HEraTMBHUX YMHHUKM
(BHYTpiWHbOOYEpeBMHHE BBeaeHHA 0,9 % HaTpito xnopu-
ay + aHTubioTtuk). Lle 6yB odikyBaHO Havikpallmii pesynbrar.

BmicT crnony4Hoi TKaHMHM BUSIBUBCA HaWGinbLiMM
y rpyni Oocnig-1 — 31,55%. Lle moxe 6yt 3ymoBneHo
rOCTPOIO 3ananbHOK peakuieto, siKy BUKIUKalTb 06pob-
nNeHi  y-BUMNPOMIHIOBAHHSAM anoiMnfnaHTatM nicnsa  BBe-
OEHHA Ta gKa MOXe npu3BecT [0 IXHbOro nisucy W
YTBOPEHHSA 3HAYHOI KinbKOCTi cnony4Hoi TkaHuHu [30].
HarMeHWwunn BMICT CMOMy4YHOI TKaHWHWM crnocTepiranu
y rpyni KoHTpone-2 — 12,79%.

[MopiBHIOKOUN pesynbTaTh CBITOBUX AOCHIAXEHb 3 OTPU-
MaHMMU B J@HOMY AOCHIOXKEHHI, MOXHa 3pobUTH BUCHOBOK,
Lo MOEAHaHHA y-BUNPOMIHIOBaAHHA ANA cTepunisadii KicT-
KOBWX anoTpaHCMMaHTaTiB i3 3aCTOCYyBaHHSAM LIMTOCTaTWY-
Horo ximionpenapaty (LUMcnnaTuH) NPUrHidye pereHepadito
KicTkn. [loBegeHO TakoX HeraTMBHUIA BMNWB LUTOCTATUKIB
Ha npouec iHkopnopaduii anoTpaHcnnaHTaty (Jocnig-1).

BUCHOBKHU

Y pesynerati MOpPOMOriYHOro AOCHISKEHHS BU3Ha-
YeHO, WO 3a YMOB BWKOPWUCTaHHS ANA NNacTUKU MeTa-
dizapHUX OedekTiB CTErHoBOl KIiCTKM LUypiB KiCTKOBUX
anoimnnaHTaTiB BiabyBaeTbca X nepebynoBa 3 yTBOpEH-
HAM KiCTKOBOI Ta CMOMNyYHOI TKaHuHW. [poTe BigHOCHUN
BMIiCT LMX TKaHWH 3anexuTb Big crnocoby cTepunisadii
anoimMnnaHTaTy i BMKOPUCTaHHS LMTOCTaTMKa. 3okpema,
HanbinbWmin BMIiCT KicTKoBOI TkaHWHK (58,09%) BusiBNeHO
y pasi 3acTOCyBaHHsi CTEPWIi30BaHOro0 aHTMBIOTMKOM arno-
imnnaHTaty 6e3 yBegeHHs uuTocTaTuka, @ HaMMEeHLIUA —
y BUNagKy 3aMilleHHs gedekTy anoiMnnaHTaTtom, ctepuni-
30BaHUM 3a AOMOMOroK pafiauiiHoro y-BUNPOMIHIOBaHHS,
Ha HOHi BBEAEHHS LMTOCTATUYHOrO Npenapary.
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Nonetheless, that figure is significantly smaller than
the value in the Control-1 group (58.09%), where both
of the negative factors were absent. This was, as expected,
the best result.

The relative percentage of fibrous tissue was highest
in the Experimental-1 group —31.55%. This may be cau-
sed by an acute inflammation that occurred after the
implantation of gamma radiation treated allografts that
may have led to allograft lysis and the formation of large
amounts of fibrous tissue [30]. The smallest relative
percentage of fibrous tissue was in the Control-2
group — 12.79%.

Comparing the results of past studies with the ones
obtained in this work, it can be concluded that combining
gamma radiation treated allografts with the post-opera-
tional injection of cytostatic agents (cisplatin) leads to
reduced bone regeneration. Also proven was the negative
impact of cytostatic agents on the incorporation of the
allograft (Experimental-1 group).

CONCLUSIONS

As a result of the conducted study, it was determined
that when allografts are used to fill defects in the distal
femoral metaphysis of rats, allograft remodeling occurs
along with the formation of bone and fibrous tissue.
However, the relative percentages of those tissues depend
on the allograft sterilization method and the use of cyto-
static agents. The largest relative percentage of bone
tissue (58.09%) was obtained using an allograft saturated
with antibiotics and without the administration of cisplatin.
The smallest (11.79%), on the other hand, occurred in
gamma radiation treated allografts with cisplatin injected
intraperitoneally after the operation.
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Prospects for further research

Continuation the study of reparative osteogenesis of bone
alloplasty of long bones segmental defects, development and
improvement of bone alloplasty methods.
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