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Pe3rome. Cyuacna meouyuHa wupoKo sUKOPUCMOBYE WmyyHi mamepianu OJisi 3aMiHU
HOWKOOCEHUX MKAHUH | opeaHnis. biodezpadyroui imnianmamu noGUHHI NOCMYNOB0 3aMiua-
MUCSL HCUBOIO MKAHUHOK T DYHKYIOHY8AMU NPOMA2OM 3A0AHO20 NEepiody Yacy, a MmaKoic He
Mamu He2amugHO20 NIUBY HA HABKOAUWHI MKAHUHU | opeaHizm 6 yinomy. Ilpaxmuunui ma
HAYKOBULL IHmepec Maomy KIHIUHI 00CTIONCeHHs OIOXIMIUHUX NOKA3HUKIB, WO XapaKkmepusy-
10mb iHmeHcusHicmo 3ananvHux peakyiu nicia euxonanus bIOC 3 euxopucmanuam biodeepa-
oyrouux imnianmie. Mema 00cnioxscenna: 00TPYHMY6AHHA 3ACMOCYBANHHS IMNIAHMAMIE, 8U-
20mosneHux 3 biodecpadyoyozo maeniceoeo cnaagy MC-10, ¢ ounamivnomy BIOC npu diaghi-
3apHUX nNeperomMax 6eIuK02oMinKoeoi kicmxu. Mamepianu i Memoou: 00cniOHCeHHs UKOHAHO
Ha 34 nayienmax 3 diaghizapuumu neperomamu 8eIUKO2OMIIKOBOI KiCMKU, SKi NOXOOUIU one-
pamusHe nikyeanus (B1OC). B axocmi gixcamopa ukopucmosysaiucs KaHIbo8aHi inmpa-
meoynapHi mumanoei cmpudichi. Ilicns 3akpumoi penosuyii, suxonysaecs BIOC senuxocomin-
K08oi Kicmku. /[ns 610Kyeanus cmpudicha y 16 nayicumie 6 cmamuyHnutl (Kpyaiuii) omsip, 660-
OUBCs 26UHM 8UOMOBIeHUll 3 MacHiesozo cnaagy MC-10. YV 18 nayienmis ¢ cmamuuruti omaip,
8800UBCS 26UHM BU20MOGIEHULL 3 MUmMary. 3a0ip Kpoei 015 00CAi0NHCeHb 8 000X epynax 30ilic-
HI08anu: 00 ma nicis onepayii, uepes 2 ma 4 muoicrie, 2 ma 4 micayis nicia onepayii. Bioximi-
YHI 00CNI0NCEHHS KPOBI NPOBOOUNUCH 3 BUSHAYEHHAM 8 NJA3MI Kpos8i Konyenmpayii @iopuno-
2eH-MOHOMEPHUX KOMNIEKCi8 (f-Hagmonosuti mecm). Pezynsmamu. nposedere 00CnioNceH s
axmusnocmi AcAT ma AnAT eusnauuno menwiy ii axmuenicmo (na 19 ma 29 %) y xeopux 3
3acmocyeanus biodezpadyrouux 26uHmie 6 nopieHsaHHi 3 2pynoro xeopux oe b1IOC suxonysascs
3 3AcmMoCy8aHHAM OIOIHEepMHUX 28UHMIB. AHanociuna cumyayis cnocmepieanacs i npu 00Cui-
Oocenni ILIIOE, emicmy ¢hiopunoceny B ma 3aeanvnoco 6inipydiny y kposi xeopux 0b6ox epyn
cnocmepedicenus. Bucnosoku. IIposedene 00cCniodxcenHs NEPeKoHIUBO 00800UMb MONCIU-
gicmb 3acmocysanus biodezpadyrouoeo mamepiany (maenicsuii cnias MC-10) npu euecomos-
nenni imnaanmis ona BIOC xeopux 3 nepenomamu 0082ux KiCmox.

Kniouogi cnosa: 6iooecpaoayis, macnicguil cnias, 3anaierts, O10KyOUUL IHmpameoy-
JIAPHULL OCTNEOCUHMES.
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Beryn. CyyacHa MeauiiHa MKAPOKO BU-
KOPUCTOBYE ITY4YHI Marepiajau i 3aMiHU
MOLIKO/DKEHUX TKAHUH 1 OpraHiB. 3aJie:KHO
BiJl IX IpU3HAYCHHS, O10eTpaly0i iMILIaH-
TaTH TOBHMHHI IMOCTYIOBO 3aMIIATHCS KH-
BOIO TKaHMHOIO 1 ()YHKILIOHYBATH MPOTATOM
3aJaHOT0 MePioy Yacy, a TAKOXK HE MaTh He-
TraTUBHOTO BIUIMBY HAa HABKOJIMILIHI TKAHUHU
1 Oprasi3M B HuIoMy. SIK IoKa3ye aHalli3 Ha-
YKOBHUX POOIT 32 OCTAHHE JECATHIITTS Kijlb-
KICTb HayKOBHX CTaTel MPHUCBIYCHUX BU-
BYCHHIO TOKCHKOJIOTIYHUX XapaKTEPUCTHK
CIUIaBIB Ha OCHOBI MarHiio, iX BIUTUBY Ha
OCTEOTeHE3, a TAKO)K BUKOPHUCTAHHS B OCTE0-
cuHTe31 3Ha4HO 3pocna [1-6]. HaykoBuit i
MPAKTUYHUN 1HTEpEC MalOTh KIIHIYHI JOCITi-
JOKCHHS JUHAMIKY PAY KIFOYOBUX 010XiMiy-
HUX MTOKA3HUKIB, 0 XapaKTEPU3ylOTh 1HTEH-
CHUBHICTb 3aITaJIbHUX PEaKIlii.

Mera pocaimkenHs. OOrpyHTyBaHHS
3aCTOCYBaHHS IMIUIAHTATIB, BUTOTOBIICHUX 3
Olomerpaayrouoro marsieBoro cruiapy MC-
10, B aunamiunomy BIOC npu miadizapHux
nepesioMax BEeJTMKOTOMIUIKOBOT KICTKH.

Marepian ta Meroau. Y BiAaiieHH]
tpamatosorii KHIT KBE I CMII m. 3anopi-
AOKS, €KCIEpUMEHTaJIbHE JOCITIKEHHS BH-
KOHaJM y 34 mauieHTiB 3 1iadizapHUMU Iepe-
JIOMaMHU BEJIMKOTOMIJIKOBOI KICTKH. 3a KJia-
cudikarmiero AO / ASIF 42A - B142A-C2. Y
rpyni 6yno 19 yonosikiB 1 15 xiHok. Cepen-
Hil BiKk XBopHX ckiaB 48 pokis. Onepariii Bu-
KOHYBAJIUCS B TEPMIHM Bil 2-X 10 14 nHiB mi-
¢ TpaBMU. B sikocTi (hikcaTopa BUKOPHUCTO-
BYBAJIUCSI KaHIOJIBOBAHI IHTpaMeqy IsIpHI TH-
TaHOBI cTpwxkHi. [licas 3akpuToi peno3uiii,
BukoHyBaBcsi BIOC BenmkorominkoBoi Kic-
TKH. J{71s1 qucTanbHOTO OJI0KYBaHHS 3aCTOCO-
ByBaJIMCA TUTaHOBI TBUHTU D - 5 mm. Y npo-
KCUMQJIBHOMY BiJUIUT, B JAWHaMiuyHEe (OBa-
JbHE) OTBip, BBOAUBCA 'BUHT D - 5 mm, 3 no-
BHOIO Hapi3KOI0 pi3bOJICHHS! BUTOTOBJICHUH 3
TUTAHOBOTO CIUIaBy. Y 16 MaliieHTIB B CTaTH-
YHMI (KpYyIJIKMit) OTBip, BBOAUBCSA IBUHT D - 5
mm, H - 40 MM, BUTOTOBJICHUI 3 MAarHi€BOro

Introduction.  Modern  medicine
widely uses artificial materials to replace
damaged tissues and organs. Depending on
their purpose, biodegradable implants shall
be gradually replaced with living tissue and
stay functioning within the specified period.
It shall also have no negative impact on
surrounding tissues and a human body in
general. Analysis of scientific papers for the
recent decade, dedicated to toxicological
characteristics of magnesium-based alloys,
their impact on osteogenesis, and their use in
osteosynthesis demonstrates a significant
growth [1-6]. Scientifically and practically
interesting are clinical studies of the
dynamics of a range of key biochemical
values specifying the intensity of
inflammatory responses.

Task of the study: to substantiate the
use of implants made of a biodegradable
magnesium alloy MC-10 in dynamic IM
nailing of fractures of tibial diaphysis.

Materials and methods. The trauma
care department of KU KNP MLE and
SHMD ZMR of Zaporizhia has carried out an
experimental study of 34 patients with
diaphyseal tibial fractures. According to AO
/ ASIF classification, there were 42A - B and
42A-C2. The group comprised of 19 men and
15 women. Average age of the patients was
48 years old. The operations were made
between the 2nd and the 14th day after the
injury. A cannulated titanium intramedullary
nail served as a blocking pin. The closed
reposition was followed with IM nailing of a
tibia. For distal locking we applied titanium
screws D-5mm. In a proximal part, a full-
thread screw D-mm made of titanium alloy
was inserted into the dynamic (oval) hole of
the nail. In 16 patients, we applied a screw D-
5mm, H — 40 mm made of magnesium alloy
MC-10 (TU U 24.4-14307794-270:2018) in
the static (round) hole of the nail.
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cutay MC-10 (TY 'V 24.4-14307794-
270:2018). V 18 mnamieHTIiB B CTaTHYHHA
OTBip, BBOAMBCSA IBUHT D- 5 mm, H - 40 mm,
BUTOTOBJICHHI 3 TUTAHY.

B mpoueci nikyBaHHS, A5 CTBOPEHHS
OUTBII IIIJIBHOTO KOHTAKTy MK KICTKOBHX
yJIaMKiB, YaCTO BUHMKA€ HEOOX1THICTh Y BHU-
KOHaHHI orepartii o AuHamizaii nepeaomy.
Bomna nonsirae y BujajgeHHl I'BUHTA 3 CTaTH-
yHoro (kpyrioro) orBopy. lle mae moxiu-
BICTh TBHUHTY B JAMHAMIYHOMY (OBaJbHOMY)
OTBOPI, 3MINTYBATUCS 1 JJO3BOJIIE KICTKOBHM
yinamkaMm 30epiraTv IIiJIbHHUIA KOHTAKT [7].

3a0ip kpoBi 111 010XIMIYHUX Ta ITUTOIO-
TIYHUX JOCIIDKEHBb B 000X TpyIax 31HCHIO-
BaJM 3 TaKOI TEPIOAMYHICTIO: J0 Ta MICIIS
omepaiiii, uepe3 2 TWXHI, 4 THXKHI, 2 MicCsAIIl
Ta 4 Micsi micist onepariii. bioximiuni moc-
JIKEHHS KPOB1 IMPOBOAUIIUCH B aTeCTOBa-
HOMY BiA1Il Jab0opaTopHOi KIIIHIYHOI Aiar-
Hoctuku KHIT MJIE Ta IIM/] M. 3anopixoxs
3 BUKOPUCTaHHSAM 010XIMIYHOIO aHaiizaTopa
FLEXOR E (Hinepnanau), poromerpy ¢o-
toenekTpuuHoro K®K-2 (Pocis), HamiBasTo-
MaTUYHOrO  OlOXIMIYHOTO  aHami3aTopa
SOLAR PV1251 (benapycs). bioximiuHi mo-
Ka3HMKH BU3HAYAJIUCh 3 BAKOPUCTAHHSAM CTa-
HAAPTHUX CEPTH(PIKOBAHUX J1arHOCTHUYHHUX
HabopiB Ta Tect-cuctem: IIpAT «PearenT»
(Ykpaina), «Jlabopatopis I'panym» (Ykpa-
iHa). Bu3HaueHHs B mija3Mi KpOBI KOHIIEHT-
parttii GpiOpUHOTEH-MOHOMEPHUX KOMILICKCIB
(B-HadronoBHii TECT) MPOBOAMIM 3TiIHO HaA-
ka3y MO3 Vkpaiau Ne 417 Big 15.11.2002 p.
CraTHCTHYHUI aHaNi3 OTPUMAHHUX TOKa3HHU-
KiB BUKOHAHHMH 3 BHKOPHCTAHHSIM IpOrpam
«Microsoft Office Excel 2003»,
«STATISTICA® for Windows 6.0» (StatSoft
Inc., No AXXR712D833214FANS). [ns ne-
PEBIPKM HOPMAJIBHOCTI PO3MOJILIY B IpyIax
BUKOpHUCTOBYBamM TecT Koimoroposa —
CwmupHoBa. [To K0xxHIN 3 03HAK Y AOCIHIKY-
BaHUX IPyNax BU3HAYAIHM CEPEeHIO apr(me-
TU4HY BennuuHu (M) 1 moXuOKy cepeHbOro
(m). J171st mOpiBHSHHS CEpeIHIX 3HAYCHD 1 BU-

During the period of treatment, to
create a tighter contact between the bone
fragments, it is frequently required to carry
out a surgical dynamization of the fracture. It
stipulates the removal of a screw from the
static (round) hole. This makes the screw in
the dynamic (oval) hole able to displace,
preserving the tight contact of the bone
fragments [7].

Collection of blood samples for
biochemical and cytological studies in the
both groups took place as follows: before and
after the operation, in 2 weeks, 4 weeks, 2
months, and 4 months after the surgery.
Biochemical blood studies were performed at
the attested clinical diagnostics department
of KU KNP MLE and SHMD ZMR of
Zaporizhia using FLEXOR E (the
Netherlands) biochemical analyzing
machine, KFK-2 (Russia) photoelectric
photomeasuring device, SOLAR PV1251
(Belarus)  semi-automatic  biochemical
analyzer. For the determination of
biochemical values, applied were standard
certified diagnostic sets and test-systems by
PrJSC “Reagent” (Ukraine), ‘“Laboratory
Granum” (Ukraine). The concentration of
fibrinogen-monomer complex (p-naphthol
test) was carried out under the Order by the
HCM of Ukraine No. 417 of 15.11.2002.
Statistical analysis of the obtained values was
done by the software «Microsoft Office
Excel 2003», «STATISTICA® for Windows
6.0» (StatSoft Inc., Ne AXXR712D
833214FANS). To verify the normalcy of
distribution, we used Smyrnov-Kolmogorov
test. For each of the values in study groups,
we calculated an arithmetic mean (M) and a
mean error (m). To compare the mean values
and discover the effect of specific factors
upon conditions of a normal distribution, and
in a case of equal group dispersions in two
independent selections, we used the Stud-
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SIBJICHHS BIUTUBY NMEBHUX (PAaKTOPIB 32 YMOBHU
HOPMAaJIBHOT'O PO3IOUTY 1 Y BUTIAJKY PIBHO-
CT1 IPYHOBHX JUCIIEPCIi Y ABOX HE3aJIEKHUX
BUOIpKAaX  BHKOPHCTOBYBAIM  t-KpHUTEPIiid
CrerofenTa. SIKIo po3noin y rpynax Biapi-
3HSBCA BiJl HOPMaJIbHOT'O, BAKOPHUCTOBYBAJIH
TecT ManHa-YiTHi. 3aJeKXHICTh MK O3Ha-
KaM{ BU3HAYaJId B pa3i HOPMAJIBHOT'O PO3II0-
JITY 3HAYEHb 3a JOTIOMOTOI0 KOPEJISIIIHOTO
anamiizy 3a [lipconom, a po3moij, 1o Biapi-
3HSIBCS Bl HOpMaJIbHOTO — 3a Criipmanom. Y
pa3i BUSBICHHS CTATHCTUYHO 3HAYUMOI KO-
pernsnii MPOBOAWIM JIIHIHHUNA perpeciiitHuit
aHami3. J{is mOpiBHAHHS YacTOT 3aCTOCOBY-
BaIM MeTo/ Xi-KBajpaT. ¥ BCiX BUAAX CTa-
TUCTHYHOTO aHaJi3y PO3PaxOBYBAJU JIOCST-
HYTUH piBeHb 10cTOBipHOCTI (P), KpuTHUHMIA
piBEHb JOCTOBIPHOCTI Yy JaHOMY JOCIHi-
JoKeHH1 ipuitmMaBcs piBHEM 0,05.

PesyabTaTu. [IpoBinHy pois B mpoiie-
cax peamizalii 3anaJIbHAX PEaKIliii Bimirpae
MeYiHKa, TOMY JOCIIDKEHHS aKTUBHOCTI il
aMmiHOTpaHcdepa3 TMPEeACTaBIsiE HAYKOBHI
iHTepec. Pesynbratu JOCHIIKEHHS JUHA-
MIKH aKTHBHOCTI acmapraTaMmiHO-TpaHc(e-
pas3u (AcAT) npencrasineni y Tadm. 1.

ent’s t-criterion.If the distribution in the
groups differed from the normal one, we used
the Mann-Whitney test. The dependence
between the features was registered in a case
of normal distribution of the values with a
correlation analysis by Pearson, while the
distribution other than a normal one — by
Spearman. Having discovered a statistically
significant correlation, we applied a linear
regression analysis. To compare the
frequencies, we used Xi-square method. In all
the types of the statistical analysis, we
calculated the achieved level of certainty (P).
A critical certainty level for this study was
taken as 0.05.

Results. Liver plays a leading role in
the embodiment of inflammatory responses,
so it is scientifically interesting to study the
activity of its aminotransferases. The results
of studying the activity of aspartamino-
transferase  (AsSAT) in dynamics are
represented on table 1.

Tabmuus 1. 3miHa akTUBHOCTI pAy GpepMeHTiB npu BukopuctanHi 1t BIOC 6ioaerpagyrounx
(MarHieBUX) Ta 6101HEPTHUX TBUHTIB

Table 1. Changes in the activity of certain ferments within the use of biodegradable
(magnesium-based) and bioitert screws for IM nainilg

Tepmin cnocrepexenns /| AcAT,On/n/ | AnAT,On/n/ | AcAt/ AnAT/ | CPB/
Observation period AsSAT, Ul AnAT, U/l ASAT / AnAT | SRB
Ilpu eukopucmanni 6iodezpadyrouux 2éunmie / Biodegradable screws
Jlo oneparii / Before the s
operation 0,6+ 0,04 0,40 + 0,04 1,53 +£0,08
[Ticns omeparii / After the

++/+++
surgery 0,60+ 0,05 |0,34+0,05 2,21 + 0,29**
uepe3 2 TvKHi / in 2 weeks 0,59+0,03 |0,55+0,05%* | 1,14 +0,08*" - I+
yepe3 4 TokHi / In 4 weeks 0,6 +£0,03 0,49 £ 0,03 1,25+ 0,06 -
uepe3 2 micsmi / in 2 months | 0,42 +0,04% | 0,33 + 0,047 1,3+ 0,05 - I+
uepes 4 micani / in 4 months | 0,78 £0,03* | 0,71 £0,07% 1,15+ 0,06 -
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Ilpu suxopucmanni doioinepmnuux zeunmie / Bioinert screws
Jlo omepartii / Before the e
operation 0,57 £0,05 0,5+ 0,06 1,45+ 0,26
[Ticns onepauii / After the

++/+++
surgery 0,68 £ 0,04 0,45 +0,03 1,54 £0,07
yepe3 2 TrokHi / in 2 weeks 0,68 £ 0,04 0,44+ 0,02 1,57+ 0,09 +
yepe3 4 TokHi / in 4 weeks 0,66 £ 0,03 0,48 + 0,02 1,39 + 0,04 -1+
yepes 2 micani / in 2 months | 0,4+ 0,02* 0,28 + 0,02* 1,42 +0,05 - [+
uepes 4 micani / in 4 months | 0,83 = 0,04 | 0,68 +0,03% 1,24+ 0,05% -1+

Hpumimrku: * - giominnocmi 00cmogipHi NOPIGHAHO 3 2PYNOI0 X60PUX, AKUM ONepayilo 30IUCHIOBANU 3 GUKOPUCHIAHHAM IMANAHMIG 3 Oioinep-
muozo mamepiany (p<0,05); # - eiominnocmi oocmogipi (p<0,05) nopienano 3 nonepeoHim mepmiHoM cnocmepeslceHHs
Notes: * - the difference is significant compared to the group of patients who got the operation with the implants made of bioinert material

(p=<0,05); # - the difference is significant (p<0,05) compared to the previous observation period

JlocmimKeHHsS ITUHAMIKH 3MIH aKTHB-
HOCTI (pepMEHTy B MepIIild TPyl XBOPHUX,
skuM BIOC 31ilicHIOBaJIM 3 BUKOPUCTAHHAIM
OloJerpajyrounx MarHi€BUX TBUHTIB IOKa-
3aJ10, 10 JgocTtoBipHUX (P<0,05) BigMiHHOC-
Tel MK aHAJNOTIYHUMH TMOKa3HUKaMHU XBO-
pUX 3 IPYroi Tpyn# (111 BATOTOBJICHHSI TBU-
HTIB BUKOPUCTOBYBABCS O10IHEPTHUH CIIJIaB)
HE BUSBIIEHO Ha OJHOMY 3 €TamiB CIOCTe-
pexxenns (tabm. 1.).

TpaBma ckeneTHHX M’S31B BHKIIMKA€e
TNOKCII0 M’SI30BOI TKaHMHH, 1 B caMe ILHUX
YMOBax MajaT-aclapTaTHUN IIyHT CIPUsE
€HeproyTBOPEHHIO 0€3 3HAYHUX BUTpPAT KU-
cHto. [Tpu Bukopucranui ans BIOC 6ioinep-
THUX TBUHTIB akTUBHICTh ACAT npotsarom 2
THD)KHIB TTOCTYIIOBO 3pOCTalia (B CEpeIHbOMY
Ha 19%), a MOTIM cmocTepiraioch JOCTOBI-
pHE 3HW)KEHHSI aKTMBHOCTI ()epMEHTY 1 ue-
pe3 2 micsiil moka3zHuK Bxke Ha 30% BUSBUBCS
MEHIIIUM 3a BUXI1/IHE 3Ha4YeHHS (Tab. 1.).

BuxopuctaHHs MarHi€eBoro CIijiaBy
JUTST BUTOTOBJIEHHS T'BUHTIB ITOKa3ajo cTali-
JIbHY aKTUBHICTh ()EPMEHTY MPOTIToM 4 Tu-
xHiB (Tabm. 1). Yepes 2 micsui micis onepa-
1ii CIOCTepiraioch aHAIOTIuHEe MONepeaHii
rpymi 3HMKeHHs] akTUBHOCTI ACAT.

BiporigHo, migBUIIEHHS AKTHBHOCTI
TpaHcaMiHa3 MOB’s3aHe a0 3 HEOOX1HICTIO
BiJIBeJICHHS TIPOAYKTIB TJIKONI3y Bia opra-
HIB, SIK1 3HaXOWJIMCS B YMOBAaX TIMOKCIi, a00
3 MBUIIEHHSM CHEPreTHYHUX BUTPAT TeYi-
HKOIO.

The study of dynamics of the changes
in the activity of the ferment in the first group
of patients who underwent IM nailing with
biodegradable magnesium screws hasn’t
shown any significant differences (p<0,05)
from the similar values of the patients from
the second group (with the screws produced
of bioinert alloy) at all stages of the
observation (Table 1).

A trauma to skeleton muscles causes
the hypoxia in soft tissues. In such
conditions, malat-aspartat shunt promotes
production of energy without a significant
use of oxygen. In a case of bioinert screws for
IM nailing, the activity of ASAT was
gradually growing during 2 weeks (on
average in 19%), then followed by a
significant decrease in the activity of the
ferment. 2 months later, this value was 30%
lower than the initial one (Table 1).

The use of magnesium alloy for the
screw demonstrated a stable activity of the
ferment during 4 weeks (Table 1). 2 months
after the operation, there was a decrease in
the ASAT activity, similar to the one in the
previous group.

The increase in the activity of
transaminases could possibly relate either to
the necessity to evacuate the products of
glycolysis from organs under the effect of
hypoxia, or with the growth of the liver’s
power spendings. In such a context, the
increase in the
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VY 11bOMYy KOHTEKCTI TiABUIIICHHS aKTUBHOCTI
TpaHCaMiHa3 30BCIM HE CBIJYHTH JIUIIE PO
J3UC KIIITHH.

PesynbraTu mocimpKeHHs OKa3aly, 110
IPOTATOM MEPIINX JIBOX THUXHIB MICHS Ome-
parii aktuBHicTh ATAT B 000X rpymnax jgoc-
toBipHO (p<0,05) He BiApi3HATACH 5K Bif MO-
YaTKOBOI aKTHUBHOCTI ()EpMEHTY TaK 1 MiX
AQHAJIOTIYHUMHU TOKa3HUKaMu 000X TpyIl
(tabm. 1). Jlume Ha 14 neHb aKTUBHICTH (ep-
MEHTY B HEpIlii rpymi BUSIBHIACH JOCTOBI-
pHO B0 (Ha 29%) 32 aHANIOTIYHUH MTOKa-
3HUK JAPYroi rpymnu.

[Ti3Himme crocTepiraioch 3HWKEHHS aK-
TUBHOCT1 AJTAT B 000X rpynax, Ipuaomy J10-
CTOBIPHOT PI3HUII 32 JJAHUM ITOKa3HHUKOM Ha
2 Ta 4 Micsip CIOCTEPEKEHb HE BUSABICHO
(Tabm. 1.).

Bignomenus AcAT/AnAT nasuBaecTbcs
koedimientom ae Pitica. Y HOpMi BiH cTaHO-
BUTh 1,33+0,42, npu 3aXBOPIOBAHHSX IIEYi-
HKH — HIDKYE 32 110 BEIMYUHY, a TIPU 3aXBO-
proBaHHsX cepiist — Buie [7,8].

Busnauenns nuHamiku KoedillieHTa e
Pitica B rpymni xBopux 3 Ol0IHEPTHUMHU M-
IUIAHTaTaMH Ha yCiX TepMiHaxX crocrepe-
KCHHS HE T0Ka3aJi0 CYTTEBOTO BiIXWJICHHS
BiJ1 HOpMH (Taba. 1.).

B rpyni xBopux, ¢ 3aCTOCOBYBaIMCh
IMIUIAaHTATH 3 MarHi€BOro CIUIaBYy Bigpasy Ii-
CJsl omeparii CIocTepirajioch JOCTOBIpHE
(p<0,05) minBuruenust AcAT/AnAT ua 44%,
y HOPIBHSAHHI 3 TOYaTKOBUM 3HAUEHHIM KOe-
¢imienta ae Pitica, He 3a paxyHOK MiJBH-
HIeHHs akTUBHOCTI ACcAT, a 3a paxyHOK 3HU-
»keHHs akTuBHOCTI ANAT (tabsn. 1). B moxa-
JBIIUX TEPMiHAX CIIOCTEPENKEHHS MOKa3HUK
HOpMaJIi3yBaBcs.

[TpenukTOpaMu poO3BUTKY 3araibHO-TO-
KCUYHOI CTajii OKpiM Pi3KOro MpUpPOCTY aK-
TUBHOCTI amiHOTpaHc(depas, € Takox 30171b-
IIEHHS BMICTY B KpoBi C-peakTHBHOro OijKa
(CPB) [8,9,10].

Pe3ynbratu 1ocnipkeHHs 1IbOTO MOKas3-
HUKa (Tabxn. 1.) cBig4arTh, 10 MK MPHUITAIAE
Ha TOCTPHM Micis omnepamiifiHuii mepiox B
o0ox rpynax. [Ipore cepen mpoonepoBaHUX

activity of transaminases doesn’t witness
lysis of the cells.

Results of the study have shown that
during the first two weeks after the operation,
the activity of AIAT in the both groups didn’t
differ significantly (»p<0,05) from the initial
activity of the ferment, as well as from similar
values in the both groups (Table 1). On the
14" day only, the activity of the ferment
appeared significantly higher (in 29%) than
the similar value of the second group.

Later, both groups demonstrated the
decrease in the activity of AIAT, at that
during the 2" and the 4 months after the
surgery, no significant difference in these
values has been disclosed (Table 1).

The interrelation between ASAT/AIAT is
called de-Ritis index. Normally it equals
1,33+0,42. In liver diseases it appears lower,
in cardiac — higher [7,8].

The determination of the de-Ritis index in
dynamic for the patients from the bio-inert
implants group during all periods of
observation showed no significant violation
of the normal (Table 1).

Within the group of patients with the
implants made of the magnesium alloy, a
significant  (p<0,05) increase of the
AsAT/AIAT in 44% was observed after the
surgery at once, compared to their initial
value of de-Ritis index, but not due to higher
activity of AsAT, but due to lower one of
AIAT (Table 1). In later observation periods,
this value came to normal one.

Among predictors of the inflammatory-
toxic stage development, except for the acute
growth in aminotransferase, is also the
growth of C-reactive blood protein (CRB)
[8,9,10].

The studies of this value (Table 1) verify
that the peak falls within the acute surgical
period in both groups. However, the patients
after surgery with the magnesium implants
demonstrated a more intensive SRB
regression in their blood serum, compared
to IM
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3 MarHi€BUMH IMIUTAHTaTaMH PErpec BMICTY
CPb y mna3mi KpoBi BiOyBaBCSl 1HTEHCHB-
HilIe, MOpiBHSAHO 3 Tpymnor, ne ans BIOC
OyJ10 BUKOPUCTAHO O101HEPTHI TBUHTH.

JocmimkeHHss quHaMiku GiOpuHOTEeHY
(Tabn. 2.) mokasaso, IO CTaTHCTHYHO 3Ha-
YrMI BIIMIHHOCTI 3a JaHUM ITOKa3HUKOM M1
JIBOMA rpylaMy BUSIBJICHO JIUILE B /IO OTIepa-
niiHOMYy Tmepioni Ta Bigpasy micis BIOC.
Tak, nmpu BHUKOpHCTaHHI Oi0JETpaTyIOUYHX
MarHi€BUX I'BUHTIB, MOKa3HUK Ha 34,5% re-
PEBUIIYBAaB aHAIOTIYHE 3HAYCHHS Y JPYTii
rpymi. AHami3 KpoBi XBOpPUX Biapa3y Micis
BIOC 3 BukopucTaHHAM 010/€rpagyrOunx
IMIUTAHTATIB MMOKa3aB 3pOCTaHHS IMOKa3HHUKA
Ha 10%, a mpu BUKOpHCTaHHI O10IHEPTHHUX —
Ha 33,8%. B noganbuiomy piBenb piOpuHO-
reHy y xBopux 3 | rpymnu 3anurmiaBcst cTabisib-
HUM TIPOTATOM 2 MicsiB, a y Il rpyni Biami-
ganock goctoBipHe (p<0,05) 3pocTaHHs 1M0-
Ka3HUKa JI0 KIHIIS JPYTOTro THXKHS MICIis Orie-
patuBHOTro BTpydaHHs (Ha 37,9% mopiBHAHO
3 onepeHIM 3HaueHHAM). Uepes Micalb Imi-
cig BIOC 1 no kiHUA TepMiHY crHocTepe-
KEHHs1 B 000X rpynax piBeHb (hiOpUHOTEHY
MOCTYIOBO 3MeHIIyBaBcs. JloCTOBIpHO 3Ha-
YUMUX BIJIMIHHOCTEH MK CepeHIM 3HAUYCH-
HSIM MTOKa3HHUKA y TPYyIMax He BUSABJIEHO (TabJI.
2).

nailing with bioinert screws.

The observation of fibrinogen in the
dynamic (Table 2) has shown that
statistically significant differenced of this
value between the two groups appeared only
within the pre-operation period and after the
IM nailing at once. Thus, in case of
biodegradable magnesium screws, its value
was 34.5% higher than the similar one in the
second group. The blood analysis of patients
just after the IM nailing with the
biodegradable implants has shown the
increase in this value in 10%, and in case of
bioinert ones — in 33.8%. Later, the level of
fibrinogen in patients from the 1% group
remained stable within 2 months, while in the
second group we saw significant (p<0,05)
growth of this value till the end of the second
day after the surgery (in 37.9% compared to
the initial value). In a month after IM nailing,
and till the end of the observation period, the
levels of fibrinogen in the both groups
dropped gradually. Both groups
demonstrated no significant differences
between the mean values thereof (Table 2).

Tabnuus 2. BusHaueHHs BIUIMBY IPOAYKTIB 010KOp03ii IMIIaHTATIB 3 06101€rpayr0dyoro Ta
0101HEpTHOTO CIIaBiB Ha cucteMy remoctasy micis bIOC
Table 2. The effect of the biodegradation products on the hemostasis system after IM nailing

with biodegradable and bioinert alloys

Tepmin CHO(-:Tepe}K-eHHH / ®1§ngOFeH, r/n/ CD16p-I/IH-01“eH B/ LIIOE / ESR
Observation period Fibrinogen, g/l B fibrinogen
Ilpu euxopucmanni 6iodecpadyrouux mazniceux 26uHmie /
Biodegradable magnesium screws
no omnepartii / before the surgery 6,58 + 0,84* +/++ 25,23 £2,99*
micys onepartii / after the surgery 7,24 + 0,49% +H/+++ 39,62 + 4,457
uepe3 2 TikHi / in 2 weeks 7,71 £ 0,61 - I+ 26,15 +2,96*
yepe3 4 TokHi / In 4 weeks 7,23 £0,65 - 14,31 + 1,83
yepes 2 micsii / in 2 months 6,68 + 0,84 +/++ 19,62 + 2,57
yepes 4 micsi / in 4 months 5,43+ 0,39 -+ 8,69 +0,91%
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Ilpu euxopucmanni dioinepmnuux zeunmie / Bioinert screws

micis omnepaiiii / after the surgery 4,33 £0,20 +/++ 15,57 2,78
yepe3 2 TrokHi / In 2 weeks 5,78 £0,31% ++/+++ 30,81 +2,51%
yepe3 4 TokHi / in 4 weeks 7,97 + 0,46" + 27 +2,18
uepes 2 micai / in 2 months 6,6 £ 0,4" -1+ 14,95 £ 1,27
yepes 4 micsi / in 4 months 6,58+ 0,58 +/++ 21 +1,82%
micns oneparii / after the surgery 5,17 £ 0,26" -1+ 9,81 + 0,52*

IIpumimku: * - 6i0MinHOCII OOCMOSIPHI NOPIGHAHO 3 2PYNOI0 X6OPUX, AKUM ONepayiio 30ilCHI08ANU 3 BUKOPUCHAHHAM 26UHMIE 3 OioiHepm-
noeo mamepiany (p<0,05); # - siominnocmi oocmogipni (p<0,05) nopisuano 3 nonepeoHim mepmiHoM CHOCMEPENCEHHs
Note: * - significant differenced compared to the group of patients with the screws of bioinert material (p<0,05), # - significant differenct

(p<0,05) compared to the previous observation period

[TpoBeneHi mabopaTopHi TOCIIHKCHHS
SKICHOTO BU3HAYCHHSI BMICTYy (D 1OpUHOTEHY Y
1J1a3Mi KpOBI ITOKAa3aJIu HassBHICTh JIBOX ITIKIB
3pOCTaHHs MMOKa3HUKA — BiJpasy Iicis ome-
parmii Ta yepe3 2 micsmi. | xoua TeHIEHITis
aHaJIoriyHa B 000X rpymax, iHTEHCHBHICTb
yrBOopeHHs ¢iOpuHoreny B mepeBaxana y
rpymi, xe BIOC 3xiiicHIOBa# 3 BUKOpPHCTaH-
HAM OlOIHEpTHUX IMIUIaHTaTiB (Tabm. 2.).
Jpyruil mik 3pocTaHHs MOKa3HUKA, BIpOTi-
JTHO OB’ sI3aHMH 31 301JIBIIIEHHSIM PYXOBOi aK-
TUBHOCTI TIPOOTIEPOBAHUX Ta BTOPHUHHOIO
TpaBMaTH3aLI€I0 OTOUYIOUNX IMIUIAHTAT TKa-
HUH. X04Ya 3amaabHui Ipoliec HeBEeIUKOI 1H-
TEHCUBHOCTI CIIpHsI€ MPUCKOPEHHIO pereHe-
pattii KiCTKH Ta M’ IKUX TKaHUH.

[[IBuAKICTH OCITAHHS EPUTPOIUTIB
(ILIOE) y nua3mi KpoBi IpsIMO IpONOpLiiHa
Maci epUTPOLUTIB, PI3HULI T'YCTUHH €PUTPO-
IIUTIB 1 TUTA3MU KPOBI Ta MPOTMOPITIAHA B 513-
KOCTI IUIa3MH KpOBi. Arperaiiisi Ta ariroTH-
Hallisl epUTPOLIUTIB, 30UIBLIYIOYH Macy OCi-
JIAI0YUX YacTOK, MPHUCKOPIOIOTH OCIJaHHS.
OcHOBHUM (PaKTOPOM, IO BIUIMBAE HA YTBO-
PEHHSI MOHETHUX CTOBITYHMKIB 3 EPUTPOLIUTIB,
€ OLTKOBHI CKJIaJI TUTa3MHU KPOBi. Y ci O17IKOBI
MOJIEKYJIH 3HWXKYIOTh J13€Ta-TIOTEeHIlia] epy-
TPOLMTIB (HEraTUBHUI 3apsij, L0 CIpUse
B3a€MHOMY BiIIITOBXYBaHHIO €PUTPOLIUTIB 1
MIATPUMAHHIO iX Yy 3aBHCIOMY CTaHi), aje
HaiOlIbllIe BIUIMBAIOTH ACUMETPHYHI MOJIe-
Kynu — (iOpuHOTeH, IMyHOTIIO0YIIiHY, a Ta-
KOX Trantorio0id. Ha m3era-norenmian epu-

Laboratory studies of the qualitative
content of B fibrinogen in blood serum
disclosed two peaks of growth of this value —
after the surgery at once and in 2 months.
However, the trend is similar in the both
groups, intensity of B fibrinogen formation in
the group with bioinert implants prevailed
(Table 2). The second peak of the growth the
value may relate to the growing motions of
the patients and the secondary trauma to the
tissues around the implant. Agin, a slight
inflammatory  process promotes faster
regeneration of bone and soft tissues.

Erythrocyte sedimentation rate (ESR)
in a blood serum is in direct ratio to the mass
of erythrocytes, the difference in density of
the erythrocytes and the blood serum, and pro
rata to the blood serum viscosity. The
aggregation and agglutination of erythrocytes
fasten the sedimentation by increasing the
mass of the particles. The protein blood
serum composition is the main factor of strain
coin formation. AIll protein molecules
decrease zeta-potential of erythrocytes (the
negative charge ensuring mutual repulsion of
erythrocytes and preserving their arching),
but the most influent ones are asymmetric
molecules — fibrinogen, immunoglobulin,
and  haptocorrin.  Zeta-potential ~ of
erythrocytes is under the influence of other
factors: blood serum pH (acidosis decreases
ESR, alkalosis increases), blood serum
ionic charge, lipids,
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TPOIUTIB TaKOXX BIUIMBAIOTH 1HII (DaKTOpH:
pH muta3zmu xpogi (aumno3 3amwkye LIOE, an-
KaJio3 TWiABHINYE), 1OHHHWHA 3aps] IUIa3MH
KPOBI, JIIMiH, B’SI3KiCTh KPOBi, HASIBHICTH aH-
THUEPUTPOLIMTApHUX aHTHUTLL. PedepentHi
sHaueHHsa IIOE: gonoiku 1-10 mm/rom,xi-
HKH 2-15 mm/rop [11,12].

[Topsin 13 JIGWKOLMTO30M 1 BiAMOBiI-
HUMHM 3MIHaAMHM JIEHKOLUTApHOI (hopMyau
nigsumeHHs [IOE cinyXuTh 10CTOBIPHOIO
O3HAKOI0 HAsBHOCTI B OpraHi3Mi 3amajibHUX
mporeciB. Y mepioj 3aroCTpeHHs MpH TIpo-
rpecyBaHHi 3ananbHoro npouecy HIOE min-
BUUIYETHCSA, Y NIEPI0 BUYKAHHS — 3HUKY-
€THCS, aJle HEe TaK IIBUJKO, K 3HWKCHHS BU-
pa3HOCTI JeHKomMUTapHOi peakiii. Bogrodac
npuckopena IIIOE ne € cnenudiunum noka-
3HHUKOM JJIsl IEBHOT'O 3axBoproBaHHs. OiHaK
MalOTh AIarHOCTHYHE 1 MPOTHOCTUYHE 3HA-
YeHHs i MOXKYTb OyTH MTOKa3HUKOM e(eKTH-
BHOCTI IPOBECHOI Tepartii.

Pesynprati mpoBeneHHMX IOCIHIIKEHb
(Tabn. 2.) cBimyaTh Opo Te, L0 MOYATKOBE
3HAa4YeHHs MOKa3HUKa (J10 omepaii) y rpymi,
JIe 3aCTOCOBYBAJIMCh O107€Tpaayroyi IMITJIaH-
TaTu Ha 38% mepeBHIlyBalIO aHAJOTIYHUI
MOKa3HUK 1HIIOI rpynu. CTpiMKe 3pOCTaHHS
MOKa3HUKa B Micisonepamiiouil nmepioa (Ha
57,1% y xBopux 3 OlojerpaayrouuMH im-
mwianTamMu 1 Ha 97,5% xBopux 3 OioiHepT-
HUMH IMIUJTAHTaMH) TMOB’SI3aHO 3 AKTUBHUM
3amanbHUM mporecoM. [IpoTsarom HacTymHUX
YOTHUPHOX THXKHIB CIOCTEpIraBcs CTPIMKUI
perpec LIIOE B 060x rpynax. Ilpu npomy
IIOE y mepmiii rpymi 3MeHIIMJIACh Ha
63,9%, ay apyriii —Ha 51,5% (Tabmn. 2). Ue-
pe3 2 micaui micast BIOC B 060x rpymnax cro-
crepiraioch He3HayHe 3poctanHs [IIOE
(Tabm. 2), mo pa3om 31 30UTBIICHHSM PIBHS
¢16puHOoreny B cBiUMTH PO HE3HAYHE MO-
CHJICHHSI 3aMajbHOTO MPOLECY y TKaHMHAX.
[Ipu oMy 1OCTOBIPHO 3HAUUMUX BiJIMIHHO-
CTeH MIXK aHAJIOTTYHUMU MTOKa3HUKaMH 000X
TpyI HE BUSBIIEHO. XBUJIENONI0HA TUHAMIKA
IIIOE B 060x rpynax BigoOpakae eTamnHicTh
pernapaTuBHOTO MPOIIECY.

blood viscosity, the presence of anti-
erythrocytary agents. Referent values of
ESR: men — 1-10 mm/hour; women — 2-15
mm/hour [11,12].

Along with the leukocytosis and the
respective changes in leucogram, the
increase in ESR is a testimony of
inflammatory process in a body. Within the
period of exacerbation during progression of
the inflammatory process, ESR increases,
and in the period of outcome — decreases, but
not as fast as the expression of the leucocyte
reaction drops. Simultaneously, faster ESR is
not a specific feature of the present disease.
However, in a pathology, its changes are of
diagnostic and prognostic importance and
could witness the efficiency of the therapy.

The results of the study (Table 2)
signify that the initial values (before the
surgery) in the group of biodegradable
implants are 38% higher compared to similar
values in the second group. The rapid growth
of this value in the post-operation period (in
57.1% in patients with biodegradable
implants, and in 97.5% in patients with
bioinert ones) relates to the active
inflammatory process. During the next four
weeks, ESR regressed quickly in both
groups. At that, ESR in the first group has
dropped in 63.9%, while in the first one — in
51.5 % (Table 2). 2 months after the IM
nailing, an insignificant ESR raise occurred
in both groups (Table 2). Together with the
raise in fibrinogen, this is a testimony of
inflammatory processes in tissues. At that,
we disclosed no significant differences
between similar values in both groups. The
wave-like ESR dynamics in both groups
reflects the stages of the reparative process.
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BucHoBkHu

1. Bu3HaueHHs1 akTUBHOCTI acrapTara-
MiHOTpaHCcepa3n y Iuia3Mi KpoBi XBOPHX,
skuM BIOC 31ificHIOBaIM 3 BUKOPUCTAHHIM
O0l0IHEpPTHMX TBHUHTIB TIOKA3aJl0 HE3HAYHE
3pOCTaHHS aKTUBHOCTI ()EpMEHTY MPOTATOM
JIBOX THOKHIB (B cepenabomy Ha 19%), 1o Bi-
POTiIHO TMOB’A3aHO 13 3aMaJIEHHSAM TPaBMO-
BaHOTO M’53y; 3aCTOCyBaHHS 0lojerpaayo-
YUX TBHUHTIB CYIPOBOJKYBAJIOCh CTaO1Ib-
HOIO aKTHBHICTIO (DEPMEHTY MPOTATOM 4 Tu-
JKHIB, IO CBIAYUTH MPO MCHIIY IHTCHCHB-
HICTh 3allaJIeHHs Ta MOKJIMBICTh BIJBEACHHS
OPOAYKTIB TJIKOJNI3y BiJl TpPaBMOBaHUX
M’s131B, SIKi 3HAXOJMIIACS B YMOBAX TiMOKCIi.

2. Bu3zHadyeHHsI aKTHBHOCTI aJlaHiHaMi-
HOTpaHcdepas3u MoKaszano, o IPOTArOM Iie-
pPIIMX JBOX THXKHIB MICJIS orepallii aKTHUB-
HicTh ATAT B 000X rpymax JIOCTOBIPHO
(p<0,05) He Biapi3HSIACH K BiJI IOYATKOBOI
AKTHBHOCTI (pepPMEHTY TakK 1 MIX aHaJIOT14-
HUMU TIOKa3HUKaMu 000X rpym. Jlume Ha 14
JIeHb aKTUBHICTb (DEPMEHTY B MEpILIN TpyIi
BUSIBWJIACh JIOCTOBIPHO BHUIIOI0 (Ha 29%) 3a
aHaJIOT1YHUH MOKa3HUK APYroi IPyIu.

3. XsunenoxiOna guHamika IIIOE,
BMICTy (piOpuHoreny B Ta 3aranpHOro Oimi-
pyOiHYy Y KpOBi XBOpUX 000X Ipym BioOpa-
JKa€ eTAHICTh penapaTUBHOTO npotecy. Ile-
pIINI MK MpUMaZace Ha TOCTPUM MOCIsione-
pauiiiHuii nepios, a APyru - uepes 2 Micsil
nicist omepaiii. | xo4a TeHIEHIIisl aHaJoTi-
YyHa B 000X rpynax, iHTeHCUBHICTb LIUX IPO-
3amanbHUX MapKepiB MepeBaXkaia y rpyi, 1e
BIOC 3niiicHioBasiM 3 BUKOPUCTaHHSM Oio-
1HepTHUX 1MIIaHTartiB. Jpyruii mik 3poc-
TaHHS MMOKa3HHWKA, BIPOTIAHO TMOB’SI3aHUHN 31
301IBIIEHHSIM PYXOBOi aKTUBHOCTI MPOOIIE-
POBaHMUX Ta BTOPWHHOIO TpPaBMATH3AII€IO
OTOYYIOUMX IMIUIAaHTAT TKaHUH 1 301IbLICH-
HSM HaBaHTa)KCHHS Ha TICUIHKY.

4. locmimkeHHsT TuHaMiku (iOpUHO-
TeHy MM0Ka3aJio, [0 CTATUCTUYHO 3HAUMMI Bi-
IIMIHHOCTI 3a JaHUM ITIOKa3HUKOM MIX IBOMa
rpynamu BUSIBJICHO JIMIIE B JOONEPALIHHOMY
nepioni Ta Bigpasy micist BIOC.

Conclusions

1. The activity of aspartat-
aminotransferase in blood serum of patients
after IM nailing with bioinert screws only
has demonstrated insignificant increase in
the activity of the ferment during two weeks
(10% on average). This may relate to the
inflammation of the injured muscle. The use
of biodegradable screws was specific with a
stable activity of the ferment during 4 weeks,
testifying  lower intensity of the
inflammation and the possibility of
elimination of the products of glycolysis
from the injured muscles in hypoxic
conditions.

2. The activity of alaninani-
motransferase has shown that within the first
two weeks after the operation, the activity of
AIAT in the both groups differed
insignificantly (»p<0,05) as from the initial
activity of the ferment, as between the
similar values in both groups. Only on the
14™ day, the activity of the ferment in the
first group appeared significantly higher (in
29%) than the similar value of the second
group.

3. The wave-like dynamics of ESR,
fibrinogen B, and general bilirubin in the
blood of both groups of patients reflects the
stages of the reparative process. The first
peak concurs with the acute post-operation
period, and the second one occurs 2 months
after the operation. Although this trend is
similar for both groups, the intensity of those
anti-inflammatory markets prevailed in the
group of IM nailing with bioinert implants
only. The second peak of growth of the value
may relate to the increase in motion activity
of the patients and a secondary
traumatization of tissues around the implant
and bigger load on the liver.

4. Dynamics of fibrinogen displays
statistically significant differences in this
value between the two groups only in the
post-operation period and after IM nailing at
once.
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INVESTIGATION OF THE COURSE OF THE INFLAMMATORY PROCESS
IN PATIENTS AFTER THE BIOS OF THE CIVIL BONE WITH
THE APPLICATION OF BIOINERT AND BIODENIGRAD
Yatsun E.V.12, Prozorova G.0.3, Chorny V.M.t Golovakha M.L.%, Ivchenko D.V.1?
1 Zaporizhia State Medical University, Zaporizhia
2 KU KNP MLE and SHMD ZMR of Zaporizhia
3 Philip Orlyk International Classical University, Mykolayiv

Summary. Modern medicine widely uses artificial materials to replace damaged tissues
and organs. Biodegradable implants should be gradually replaced with living tissue and stay
functioning within a specified period, don’t have any negative impact on surrounding tissues
and a human body in general. Clinical studies of biochemical values specifying the intensity
of inflammatory response to IM nailing with biodegradable implants are of clinical and
scientific interest. Task of the study: to substantiate of the use of implants made of
biodegradable magnesium alloy MS-10 in the dynamic IM nailing for diaphyseal fractures of
the tibia. Materials and methods. The study involved 34 patients with diaphyseal tibial
fractures, which resembled surgical treatment (IM nailing). Cannulated intramedullary
titanium nails served as a blocking pin. The treatment included closed reposition followed with
IM nailing of a tibia. To lock the nail, a screw made of magnesium alloy MS-10 was inserted
in a static (round) hole in 16 patients. In 18 patients, a screw made of titanium was inserted
into a static hole. The both groups passed blood sampling for studies, before and after the
surgery, 2 and 4 weeks, 2 and 4 months after surgery. Biochemical blood tests were to
determine the concentration of fibrinogen-monomer complexes in the blood plasma (f-naphthol
test). Results. The study of the activity of AST and ALT found it lower (19 and 29%) in patients
with biodegradable screws, compared to the group of patients with IM nailing locked with
bioinert screws. The situation was similar with ESR, fibrinogen B and total bilirubin in the
blood of patients in both groups. Conclusions. The study convincingly proves the expediency
of the use of biodegradable material (magnesium alloy MS-10) to produce implants for the IM
nailing for the patients with long bones’ fractures.

Key words: biodegradation, magnesium alloy, inflammation, locking intramedullary
nailing.

HCCIIEJJOBAHHE TEYEHHUA BOCIIAJIHTEJIBHOI' O ITPOIIECCA
Y ITAITHEHTOB ITOCJIE BHOC FOJIBIIIEBEPI[OBOH KOCTH
I1PU IIPUMEHEHHH PUOHHEPTHBIX H BUOPA3/IATAEMbBIX UMIIVIAHTATOB
HA OCHOBE MATHHEBOI' O CIVIABA MC-10
Auyn E.B.*2, Ilpozoposa I.0.5, Yepnwiii B.M.", I'onosaxa M.JL.*, Heuenxo /I.B.*?
1 3anopoaccruii 2ocyoapcmeennviii meOuyunckuil ynusepcumem, 2.3anopoaicve
2KY KHII MJID u CMII OMC m. 3anopooxcwe.
3 Meacoynapoonwiii knaccuueckuil ynusepcumem umenu @ununna Opauka., I'. Huxonaeg

Pe3rome. Cospemennasn meOuyuHa wupoKko Ucnoib3yem UcKyccmeeHHbvle Mamepuaisl OJis
3amenbl NOBPeHCOEeHHbIX MKAHell U op2anos. buopasnazaemvie uMnIaHmamsl O0AHCHbI HOCHIE-
HEeHHO 3aMeuamobCs HCUBOL MKAHBIO U PYHKYUOHUPOBAMb 8 MedeHUe 3a0aHH020 Nepuood epe-
MeHU, a maKice He UMemb He2aMUBHO20 GIUAHUS HA OKPYICAIOUJUE MKAHU U OPSAHUM 8 YETIOM.
Tpakxmuueckuti u HayyHblll UHMeEpec NPeOCMasiAIOM KIUHUYECKUe UCCIe008anus buoxumuie-
CKUX noxazameineu, Xapakxmepusyroujux UHMeHCUBHOCMb B0CNAIUMENbHBIX PeaKyuil nocie

svinonanenuss BUOC ¢ ucnonvzosanuem o6uoodecpaoupyemvix UMniaHmamos.
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Ilens uccnedoeanusa: 060cHo8anue NPUMEHEHUS UMNIAHMAMOS, U320MOGIeHHbIX U3 OUOpA3-
nazaemozo mazruesozo cnaasa MC-10 6 ounamuueckom BUOC npu duaghusaprnvix nepenomax
boavutebepyosoii kocmu. Mamepuansl u Memoowl: UCCIe008aHUe BLINOIHEHO Ha 34 nayueH-
max ¢ ouaguzapHviMu nepeiromamu 6oabuedepyo8oll KOCmu, Komopbsie nooieHcald Xupyp-
euueckomy nevenuio (BUOC). B kauecmee gpukcamopa ucnonvb306anuct KaHIOIUPOBaAHHbIe UH-
mpameoynisapHvle mumanogvle cmepxchuu. Ilocne 3akpvimoii penosuyuu evinoansica bBUOC
bonvbuebepyosoii kocmu. Jna 610kupoexku cmepocua 16 nayuenmam 6 cmamuyeckoe (Kpye-
Jl0e) omeepcmue 8600UNC UHM, U320MOGIEHHbII U3 MacHuesoz2o cnaasa MC-10. 'V 18 na-
YUEHMO8 6 CIAmMU4eCcKUuti omeepcmue 6800UILCS GUHN U3 MUMAHA. 3a00p Kposu 015 Ucciedo-
BaHUll 8 0OeUX 2PYNNax ocywecmsisiiu 00 u nocie onepayuu, yepes 2 u 4 neoenu, 2 u 4 mecsayes
nocie onepayuu. B xo0e 6uoxumuueckux ucciedo8anuil 8 niame Kposu Onpeoeisiu KOHYeH-
mpayuu GubpUHOEH-MOHOMEPHBIX KOMNIIEKCO08 (B-Hapmonoswviti mecm). Pesynemamut. [lpo-
sedennoe ucciredosanue akmusnocmu AcAT u AnAT onpedenuno menvuyto eé akmusHocmy (Ha
19 u 29%) y 601vHbIX NOCIE NpUMeHeHUs OU00e2padupyemblx UHIMO8 NO CPABHEHUIO C 2PYNROUL
bonbHbx, 20e ona BUOC npumensnucy Ouournepmuuvle @uHmol. AHanoO2UYHAS cumyayus Ha-
onooanacs u npu uccieoosarnuu CODI, codepacarnus pubpunozcena B u ooweeo burupyouna 6
Kposu OonbHbIX 0bOeux cpynn. Bwvleoowl. I[lposedennoe uccrnedogsanue ybeoumenvbHo 00-
Ka3vleaem 803MONCHOCMb NPUMeHeHUs buopaziazaemvix mamepuanos (masrnuessiii cniag MC-
10) ona uzeomosnenus umnianmamos 051 BUOC nepenomos onunnwvlx kocmet.
Knrwouesvie cnosa: 6uooezpadayus, macHuessiii cnias, 60CnaieHue, O10KUPYIowull uH-

MpameoyLIAPHbIN OCMEOCUHME3.
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