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VY cBiti moOpoKy poBosThHCs Oublire Hix 100 000 ome-
parliii 31 BCTAHOBJICHHS Pi3HUX IMIUIAHTATiB, HE BPAXOBY-
oun ctoMmaroioriudi. Y 25-30% Bunagkax iMIIaHTaTH
HE CTIPpHIMAIOThCS OpraHi3MOM penutmienTa [4, 6,9, 10].

OcHoBa peakii BIATOPIHEHHS TyKOPiTHOTO MaTe-
piay — acenTHIHE 3aIaNeHHS, SIKE € Pe3yJIETaTOM IMyHHOI
peaxiiii opraHi3aMy Ha MOBEpXHIO iMIIaHTaTiB. Ha mo-
BEPXHI IMIIAHTATIB ICHYIOTh CTICIIH(ITHI «MiCII 3B I3y~
BaHHS» — CHITONH, IO BHUSBISIOTHCS 3aXHCHUMH €JIe-
MEHTaMH IMyHHOI cUCTeMH (IMYHOTTIOOYJIiHAMH KIIacy
G (IgG)) penurtienTa sIK 9y)opiaHi. B nepmiuii MOMEHT
KOHTAKTy TKaHUH 3 IMIUIAHTATOM CIIiTOIN Ha MOBEPXHI
OCTaHHBOT'O BUABIAIOTHCS IgG-ryMOpaIbHOIO IMyHHOIO
cucTeMoro peuunienTta. Cria yrpumanHs nosepxuero IgG
IIPSIMO TIPOTOPITiHA KITBKOCTI Ha Hil IiTOMIB, K «IyT-
TmBi» 10 IeBHOTO IMyity IgG. YTBOpeHH: ahiHHOTO 3B’SI3KY
MiX IOBEpXHEIO MpoTe3a Ta 1gG mpu3BOANTH 10 aKTH-
BaIlii KJIITHHHOTO IMYHITETY pelItieHTa. Y pesynsrari hop-
MY€ETBCSI 130JTI010Ua KaICyia, TOBIIHHA SIKOT IPSMO TIPO-
nopIiiiHa cryneHto 3ananenHs. Cama x aaresis IgG no
CTIITOIIIB HA IIOBEPXHI IMIUTAHTATY CYIIPOBOIKYETHCS YTBO-
PCHHSIM MEPEKUCHUX PaIHKANTIB, SIKi BiIrPalOTh OCHOBHY
pOJb y pyHHYBaHHI IOBEpXHI TpoTe3a [5, 7].

VY psaai gocmipkeHb Oyllo MOKa3aHO, IO BBEICHHS
pO34HHY adb0OyMiHy CHPOBATKH KPOBI MAI[i€HTa MOIH-
(hiKy€e IOBEPXHIO IMILIAHTATIB, 3HW)KYFOUH YaCTOTY PO3BHT-

Ky MOOIYHUX e(eKTiB. Po3unH amb0yMiHy TaKOXK YCIIIITHO
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More than 100,000 surgeries are annually performed
in the world to fix different implants, excluding dental
ones. In 25-30% of cases, the implants are rejected by
a recipient’s body [3, 5, 9, 10].

The foreign material rejection is based on an aseptic
inflammation, resulting from a body’s immune response
to an implant surface. Implant surface has specific ‘sites
of binding’, i. e. the epitopes, which are detected by
defence agents of immune system, i. e. immunoglo-
bulins G (IgG) of a recipient, as alien. Thus right after
tissue contact with an implant its surface epitopes are
detected by IgG-associated humoral immune system
of a recipient. The retention strength of IgG by surface
is directly proportional to the amount of epitopes on
it, which are ‘sensitive’ to a specific IgG pool. The for-
mation of affinity link between the prosthesis surface
and IgG leads to activation of a recipient’s cell immu-
nity. As a result, an isolating capsule, the thickness of
which is directly proportional to inflammation degree,
has been formed. The IgG adhesion to epitopes on im-
plant surface per se is accompanied by peroxide radical
formation, playing a major role in prosthesis surface
destruction [4, 6].

Several studies have demonstrated the administration
of albumin solution of a patient’s blood serum to modify
the implant surface and to reduce the incidence of side

effects. Albumin solution is also successfully used to
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3aCTOCOBYIOTH 13 METOIO OJIOKYBaHHA €MITOIIB, 5K HE
MpopearyBajy Mij yac NpoBeieHHs iIMyHO(PEpMEHTHOTO
amamizy [1, 8].

Merta poOOTH — TOCIIIKEHHS MOKIABOCTI 3HIKECHHS
PU3WKY BUHUKHEHHS peaKIlii 3ananeHHs (BiITOPTHEHHS)
TTicTIst 0OpOOKH OPTOIICIMYHNX IMITTAHTATIB 1AM TYIOU0I0
KOMITO3HITIE0 HA OCHOBI CHPOBATKH KPOBI PEIMITIEHTA.

ExcrniepuMeHTH MPOBOAMIN BIAMOBIAHO 10 3aKOHY
VYkpaian «IIpo 3axucT TBapuH BiJ )KOPCTKOTO MOBOJ-
sxeHHs» (Ne 3447-1V Bix 21.02.2006 p.) i3 ZOTpHIMaHHIM
BHMOT JIOKQTBHOTO KoMiTeTy 3 010€THKH, Y3rOIKEHUX
13 TOJIOKEHHSIM «EBPOIEHCHKOI KOHBEHIIIT 3 3aXHUCTy
XpeOCTHHUX TBAPHH, SIKi BUKOPUCTOBYIOTHCSI B €KCIIEPH-
MEHTAJIBHUX Ta IHIIUX HayKoBHX IiIx» (CtpacOypr,
1986). ExciepuMeHTH Ha TBapMHAaX BUKOHYBalU y
BiBapito 1Y «IHCTHUTYT Xipyprii Ta TpaHCIIAHTOJIOTI]
iM. O.0. IllanimoBa HAMH VYxpaiau» BiANOBITHO 10
010eTUYHHX ITPUHITHIIIB.

HocmimkeHHs npoBoauin Ha 14 KpoJuKax-caMIlsax
TIOPOJTU «CipHii BesteTeHb» Macoro 2,5-3,0 kr. TBapuHam
ITi/1 3arajJIbHOIO aHECTe31€10 OyiH IMITIAHTOBAaHI METaNIEB1
crmii. {751 oTpUMaHHsI JOKa30BHUX PE3YJIBbTATIB Y IIPaBy
HUKHIO KiHIIIBKY BCTaHOBITFOBAJIH CITHIII 3 HEPYKABIFOYOT
crani 316L, sixi monepenHpo Oymu 0OpodieHi OlkaMu
CHPOBATKH KPOBIi PEIUITIEHTA — aAaNTYIOU0I0 KOMIIO3HU-
uiero (AdC), a B iBY HIDKHIO KIHITIBKY — CITHILI €3 00OpOOKHL.

Texuomnoris npuroryBanus AdC ta meToanka o6poo-
KH IIOBEPXHI IMIUTAHTATIB JUIS TIOMIMIICHHS 610CYyMiCHUX
BIIACTHBOCTEH OTKCAaHI Y BiJIIOBITHUX METOAMYHUX Pe-
koMeHamisx [2]. OcHOBHI eTanu 0OpOOKH BKIIOYAITH
HACTYTHI IPOIeAypH. Y pEIUIieHTa 3a JTOTOMOTOI0
BaKyyMTeliHepa HaOHpanu KpoB i3 BEHH, micist (op-
MyBaHHS 3TycTKy (10—16 XB) 11 IEHTPU(YTyBaIH MPO-
Tsirom 7 xB mpu 500g. CupoBarky kpoBi (2 M) Bin-
Oupany y CTepriIbHUHN MIPUIL (5 MIT) Ta MPOITY CKAH JIJIst
JOaTKOBOI CTEPHUITI3aLlii Yepe3 OJHOPA30BHI MEMOpaH-
HU# QBT 13 mopamu 0,22 MKM, HaCAPKSHUH Ha IIMPHIL,
JI0 CTepHIIbHOT €eMHOCTI 3 20 MJI CTepHIIbHOTO (hi310J10-
TiYHOTO PO3UHHY.

[Ticast po3Beaenns cuposatku y 10 pa3iB BigOyBa€eThCs
PO3KpydYEHHS I100yNn anbOyMiHy y JiHIHHI MONEKy-
i [3]. Kpim Toro, y MOJSIpHOMY BiHOIICHHI KOHIIEHT-
parisi apOyMiHy Ha TIOPSAZOK BHINA 33 KOHIEHTPAIIIO
IMyHOITIO0YMiHIB, fKi IIe 3aJUIIMINCh Y CHPOBATII.
Kinerunka ajicopOiiii arp0yMiHy Ha TIOBEPXHIO TAKOX BUIIIA
3a TaKy y IMyHOIJIOOYJIiHIB.

[icns npurorysanns AdC nepenuBaiin y 3pyIHAH IS
3aHYPEHHS [IPOTE3a CTEPUIILHUI TOCY/ (KIOBETY, JTOTOK,
MaKyBaJIbHY I IPOTE3y EMHICTH TOIIO) T4 BUTPUMYBAIN
Y Hili 5 XB, MiCJIS YOTO MPOBOIMIIHN IMILIAHTAIIFO.

Taxuit mocy/1 MOBUHHUN MaTH 00’ €M, JTOCTATHIM s
ITOBHOTO 3aHYPEHHS IpoTe3a. [lakyBanbHa EMHICTD 15
3aHypeHHs 00’ eMHoro0 mmpoTe3a B AdC € onTUMaibHOIO,
OCKITBKU OTPEOYEThCS MiHIMANIbHA TX KUTBKICTB.
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block the epitopes, which have not responded in the
enzyme immunoassay performance [1, 8].

The research aim was to investigate the possibility
to reduce the risk of inflammation (rejection) occurrence
after treating orthopedic implants with a recipient’s blood
serum-based adaptive composition.

Experiments were performed in accordance with the
Law of Ukraine ‘On the Protection of Animals Against
Cruelty’ (Ne 3447-1V of February 21, 2006), in comp-
liance with the requirements of the Bioethics Committee
of the Institute for Problems of Cryobiology and Cryo-
medicine of the NAS of Ukraine, agreed to the statements
of European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific
Purposes (Strasburg, 1986). Research in animals was
conducted at the animal facility of O.O. Shalimov Na-
tional Institute of Surgery and Transplantology of
NAMS of Ukraine in accordance with the standards of
bioethical principles.

The experiments were carried-out in 14 male Gray
Giant rabbits, weighing 2.5-3.0 kg. The metal needles
were implanted into animals under general anesthesia.
For obtaining the evidence-based results, the 316L stain-
less steel needles, pretreated with a recipient’s blood serum
proteins adaptive composition (AdC), or non-treated
needles were fixed in the right and left lower limbs, res-
pectively.

The technology for AdC preparation and the tech-
nique of implant surface processing to improve the bio-
compatible properties are described in the relevant gui-
delines [7]. The main stages of the treatment included
the following procedures. A recipient’s venous blood
was collected using a Vacutainer tube, after clot forming
(10-16 min) it was centrifuged for 7 min at 500g. Blood
serum (2 ml) was taken into a disposable syringe (5 ml)
and passed for additional sterilization through a single
syringe filter with a 0.22 um pore size into a sterile
container filled with 20 ml sterile physiological saline.

After a 10-fold serum dilution the albumin globules
are unforlded to linear chains [2]. In addition, the mole
ratio of albumin concentration is 10 times higher than
the concentration of immunoglobulins, being still pre-
sent in serum. The kinetics of albumin adsorption to the
surface was also higher than that in immunoglobulins.

After preparing, the AdC was poured into the sterile
dishes, convenient to plung the prosthesis (cuvette, tray,
container for prosthesis packaging, etc.), with following
5-min prosthesis maintenance in it, completed with
implantation.

The dishes for prosthesis incubation should have a
sufficient volume for its full immersion. The packaging
container for large prosthesis is an optimal solution to
keep it in AdC, since its minimum amount is needed for
immersion.
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Cknag AdC
AdC composition

Binkosi dpakuii Ab6contoTHa
CUpPOBaTKU KinbkicTb 6inkiB y 20 | CniBBigHOWEHHA 6iNKOBUX
peuunieHTa mn AdC, = r/ 20 mn KOMMOHEHTIB, + %
Protein fractions Absolute number of Ratio of protein
of a recipient's proteins in 20 ml components, = %
serum AdC, + g/20 ml
AnbbymiHu
Albumins 0,94 + 0,26 61,1 + 16,7
o1 -rn0Gynikm 0,04 + 0,002 2,4 + 0,12
o1-globulins
0:2Z-rno6yninu 0,14 + 0,02 9,6 +1,3
a2-globulins
B-rnoGynitm 0,18 + 0,015 11,6 + 1,0
B-globulins
Y-rnoGyninn 0,24 + 0,06 15,4 = 3,9
Y-globulins

UYepes 4 micsIi micist iIMIDTaHTAILi IIPOBOININ PEHT-
resorpagivae, iIMyHOTiCTOXIMIYHE Ta TiCTOMOPQOIIO-
riune pocnimpkenHsa. Ckmag AdC npeacraBieHo B Ta0-
JIHIII.

Hnst craTucTHIHOi 0OpOOKH TaHUX BUKOPHCTOBY-
Balli MIAKET CTaTUCTUYHOTO aHanmizy «MedCalc v.17.2»
(«MedCalc Software Inc.», benpris) Ta maker «MedStaty
(fO0.€. JIsx, B.I". I'ypestnoB, 2004-2011 pp.). Brmus dax-
TOPIB PU3UKY OIIIHIOBAJIH 32 MOKA3HUKOM 3HMIKEHHS
abcomotTHOTO pU3UKY (3AP), a TakoXk 3a METOI0M TIO0Y-
JIOBU Ta aHaJI3y JIOTICTHYHHUX MOJEJICH perpecii, IKicTh
MOJIENICH — 32 METOIOM ITOOYIOBU KPHBUX OIIEpaIliiftHIX
XapaKTEPUCTUK Ta BU3HAYCHHSIM IUIOMII MiJ] KPUBOIO
(TIIIK), mpeAMKTUBHOIO IIIHHICTIO TO3UTUBHOTO T HETa-
THUBHOTO pe3ynbrariB. Po3paxoByBanu BifmoBiaHi 95%-Bi
BiporinHi inTepsanu (95% BI).

PesynbraTtu peHTIeHOIOTIYHOTO TOCITiPKEHHS MTOKa-
34U BIZICYTHICTB O3HAK IIEPIOCTUTY B MICITi BCTAHOBJICHHS
CIHIIb, TIoniepeIHbo 00pobneHnx AdC, ogHak opTore-
IWYHI IMIIIaHTaTH 0e3 00po6ku B 35,7% (5 13 14 Bunan-
KiB) BUKJIMKAJIM 3alaJICHHS] Ha/IKICHHMIII.

Ha mpaBiii KiHIIIBII B MiCIli BCTAHOBJICHHSI OPTOIIC-
JIMYHHUX CIHIb 03HAK MICIICBOTO 3alaJICHHST HAIKICHHUII
BHSIBIICHO He OyJ0, ajie Ha JiBiM KiHIIBII criocTepira-
JI0Cs1 ii MOTOBIICHHS, 1[0 XapaKTEPHO ISt O3HAK ITepioc-
tuty (puc. 1).

3a pe3ynpTataMy peHTICHOJIOTTIHOTO IO CITiPKSHHS
JIOBEJICHO, IO TMOTIEPEHE HAHECCHHS Ha CITUIIl HaHO-
pO3MipHOTO Iapy Oijlka CHPOBATKH KPOBi €KCIIEPUMEH-
TaJIbHOI TBAPUHHU HE BUKIUKAIIO PO3BUTKY HEPIOCTHUTY Y
MicIIi TX BCTAHOBJIEHHS.

Ha puc. 2, A momano pe3ynsrarté iMyHOTiCTOXIMITHOTO
3a0apBIIIOBAHHS JOCIIKYBAHUX TKaHUH. TKaAaHUHU
30pOBO1 TBAPHUHHM OYJIK PIBHOMIPHO 3a0apBIICHI 3 YITKOO
Bi3yaJsIi3alli€ro KOJareHOBUX BOJIOKOH.

36

Four months after implantation, the X-ray, immu-
nohistochemical and histomorphological examinations
were carried-out. The composition of the proposed AdC
is presented in the Table.

The data were statistically processed with the Med-
Calc v.17.2 (MedCalc Software Inc., Belgium) and the
MedStat package (Liakh Yu.E., Guryanov V.G., 2004—
2011). The threat impact was assessed by the absolute
risk reduction index (ARR), as well as by the method of
constructing and analyzing logistic regression models,
the model quality was estimated by the method of plotting
the operating characteristic curves and determining the
area under curve (AUC), by predictive value of positive
and negative results. The corresponding 95% signifi-
cance intervals (95% SI) were calculated.

The results of X-ray examination showed no signs of
periostitis at the place where the AdC-pretreated needles
were mounted, but the untreated orthopedic implants cau-
sed a periosteal inflammation in 35.7% (5 of 14 cases).

No signs of local periosteal inflammation were revea-
led on the right limb, where the orthopedic needles were
fixed, but on the left limb we observed its thickening,
which was characteristic for periostitis (Fig. 1).

According to the X-ray study results, the pretreat-
ment of needles with a nanosized layer of blood serum
proteins of experimental animal was shown to cause
no periostitis development at the site where they were
fixed.

The Fig. 2A shows the results of immunohistoche-
mical staining of studied tissues. The tissues of a healthy
animal were evenly stained with a distinct visualization
of collagen fibers. At the site of implant fixing, a slight

T
Puc. 1. PeHTreHorpama CTerHoBuMX KiCTOK Kporuka 3i BcTa-
HOBIEHVMM CnUusMK Yepes 4 micaui nicnsa onepadii: L —
niea kiHuiBka 3i cnuusimu 6e3 obpobkn AdC; R — npaBsa
KiHUiBKa 3 opTOnMeanYHUMK iMnnaHTatamu, o6pobneHnMm
AdC.

Fig. 1. X-ray picture of rabbit femoral bones with fixed nee-
dles 4 months after surgery: L — left limb with untreated
needles; R — right limb with AdC-treated orthopedic im-
plants.
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Puc. 2. ImyHoricToximiyHe 3abapBntoBaHHA TKaHUH Gins
iMmAnaHTaTy vepe3 4 micsui Nicrns BCTAHOBMEHHSA CNULb:
A — KonareHoBi BOMNOKHa; B — HeBenunke HakOMU4YeHHSs
nimcpouunTie; C — iHTEHCMBHa NiMounTapHa iHdinsTpavia.

Fig. 2. Immunohistochemical staining of tissues near im-
plant 4 months after needle mounting: A — collagen fibers;
B — a slight lymphocyte accumulation; C — intense lym-
phocytic infiltration.

YV MicIli BBEICHHSI IMILIAHTATy BUSIBIISIOCS HEBEIN-
Ke Hakorm4YeHHs TiM(po1uTiB (puc. 2, B), a Takox iHTEH-
cuBHa nimporuTapHa iHdineTparis (puc. 2, C).

Mu BBakaemo, 10 OITKOBUYU IMap anbOyMiHIB Ha
MOBEPXHI IMIUTAHTATIB MOKE BUKJINKATH CKPAHYBaHHS
[eHTPiB 3B’ s13yBaHHs 3 [gG Ta X OJIOKYBaHHSI Ha [TOYAT-
KOBi# cTaii imyHHOT Bignosimi. [le Moxe cBimuuTH ipo
BIZICYTHICTh peakii iMyHHOI CHCTEMH Ha IMIUIAHTAT SIK
Ha 9y’XopinHuil 00’ exT. TakuMm dnHOM, TOTIEpenHs 00-
poOKa IMIIaHTaTiB CUPOBATKOKO PEIHUITIEHTA 32 3aIpo-
TTOHOBAHOIO TEXHOJIOTIE€ JTO3BOJISI€ 3HU3UTH PIBEHB
PpO3BHUTKY MiclieBoro 3ananenss (p = 0,04), a oTxe, 3MeH-
IIUTU YaCTOTy BUHUKHEHHSI 1HTpa- Ta MiCIsOTepartii-
HUX YCKIaaHeHb rpu Bukopucranni AdC, 3AP =35,7%
(6,8-61,2%) nopiBHAHO 3 iMIIaHTaTaMu 06e3 00pOOKH.

TakuMm YMHOM, y )KOTHOI TBAPHHU HE OYII0 BUSBICHO
MaTOJIOTIYHHX TCTOMOP(OIOTIYHUX 3MiH, TIOB’ I3aHUX 13
00po6xoro criuib AdC. Pe3ynbrari iMyHOTICTOXIMIYHOTO
Ta TiICTOMOP(OIOTIYHOTO AOCTIHKEHb TKAHUH HABKOJIO
IMITTAHTATY TIOKA3aJIH, 1110 3aCTOCYBAaHHS 3aIIPOIIOHOBAHOT
MeToaukn 00pobku AdC 3HMKYE piBEHb MPO3aNaIbHIX
3MiH: ONIEpeKeHHS (hopMyBaHHS (PiOPO3HOCTIONYIHOT
KarCyJIH, BiICYyTHICTh O3HAK MEPIOCTHUTY IMIIAHTATY IiCIIS
00po6ku cnnib AdC (p < 0,05) mopiBHSIHO 3 HEOOPOO-
JICHVMH.

[IpoTsirom 12 MicsiiiB HMOBIPHICT PO3BUTKY YCKIIa]I-
HEHb, aCOI[IOBAHMX 13 PEAKIIIEI0 BIITOPTHEHHS OPTOTIE-
JIMYHUX IMIUTaHTaTiB micist 00pooku AdC, ckmamana 100%
(95% BI = 78,2-100%), a piBeHb 3arajbHOi KIIHIYHOI
€(PEKTHBHOCTI 3aIPOITIOHOBAHOI TEXHOJIOTII JOCsTaB ce-
pennboro 3HaueHHs (I[MIIK = 0,69; p < 0,001).

VY nocnipKeHH] MiATBEPIKEHO, IO IMILTaHTAITis Oy/Ib-
SIKOTO €K30TCHHOTO Marepialy € TpUrepoM aKTHBAIlil
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lymphocyte accumulation (Fig. 2B), as well as an intense
lymphocytic infiltration (Fig. 2C), were found.

We believe that the protein layer of albumins on
implant surface may result in shielding of the binding
sites with IgG and their blocking at the initial stage of
immune response. This may testify to the absence of im-
mune system response to implant as an alien object.
Thus, the implant pretreatment with a recipient’s serum
according to the proposed technology enables to reduce
the level of local inflammation development (p = 0.04),
and therefore to decrease the incidence of intra- and pos-
toperative complications when using AdC, ARR =35.7%
(6.8-61.2%), as compared with untreated implants.

Thus, no animal showed pathological histomor-
phological changes, associated with AdC treatment of
needles. The findings of immunohistochemical and
histomorphological studies of tissues around the implant
demonstrated the application of the proposed technique
of AdC treatment to reduce the level of proinflammatory
changes, i. e. it prevented the formation of fibrous con-
nective capsule, and there were no signs of implant pe-
riostitis after needle treatment with AdC (p < 0.05) as
compared with the untreated ones.

Within 12 months, the probability of complication
development, associated with the orthopedic im-plant
rejection after AdC treatment was 100% (95%
SI = 78.2—-100%), and the overall clinical efficiency
rate of the proposed technology reached an average
value (AUC = 0.69; p < 0.001).

The study confirmed the implantation of any exo-
genous material to be a trigger for activation of immune
response from a recipient’s body, and the implant pret-
reatment with a recipient’s blood serum solution blocked
the active centers on its surface and prevented immu-
noglobulin adhesion and immune response activation
on it. The proposed technology application resulted in
a significant reduction of a recipient’s body reaction
extent to foreign material.

The data of AdC clinical application for implant
treatment with the purpose to improve their biocompa-
tible properties with a recipient’s organism testify to no
complications developed.
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IMyHHOI BiZIITOBiIi 3 00Ky OpraHi3mMy peluITieHTa, a Iore-
pennsa o6poOka IMIUTAHTATy PO3YMHOM CUPOBATKH KPOBI
perItieHTa OJIOKY€e aKTHBHI IIEHTPH Ha HOTO TOBEPXHi Ta
ToTepeDKae Ha Hilf aare3ito iMyHOIIOOYITiHIB Ta aKTHBA-
1it0 iIMyHHO{ BiZIIOBi/Ii. Pe3ynsraToM BUKOpUCTAHHS 3a-
IIPOTIOHOBAHOT TEXHOJIOTI] € CyTTEBE 3HIKCHHS CTYTICHS
PpeaxIiii oprani3My peLuIieHTa Ha Uy KOpiTHHI MaTepia.

Opnepykani naHi kiiHigHOTO 3acTtocyBanus AdC mis
00pOoOKH IMIUTAaHTATIB i3 METOIO MOJIMIIEHHS iX 6io-
CYMICHHX BJIACTHBOCTEH i3 OpraHizMOM peIumieHTa
T ITBEP/KYIOT PO BiICYTHICTh YCKJIaTHEHb.
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