Teopusa u koncmpyupoeanue

C.A. Azeesa, B.W. EnuceeHko, A.KO. N'epacumeHko, J1.I1. Mukumudse, B.M. Nodzaeukud,

C.B. Cenuuwes

WCCNEOOBAHUA BUONOIMNMYECKON COBMECTUMOCTU HAHOKOMIMO3UTOB,

CO30AHHbIX JTASEPHbIM METOAOM

AHHOTAIUSA

Omnucanbl PE3YIbTAThI OKCIICPUMCHTOB In Vivo 110 GHOCOBMECTUMOCTH U 3aMCIICHUIO XpHHICBOﬁ TKaHHU KPOJIMKa
00BEMHBIM HAHOKOMIIO3UTHBIM MaTepuajaioM, U3TrOTOBJICHHBIM JIA3CPHBIM METOAOM. IToxazana BO3MOXXHOCTH npu-
MCHCHHS UCCIICAJOBAHHBIX HAHOKOMIIO3UTOB B KAY€CTBE UMILJIAHTATOB B XPALICBYIO TKAHb )XUBOTHBIX.

TpyaHOCTH, MPUCYIIHE Py OOIaCTel XUPypruu
U COINYTCTBYIOIIUX AUCHUIUIMH, KOTOPbIE BO3HUKAIOT
Mpyu HEOOXOIUMOCTH BOCCTAHOBJIEHHS CIUIOLIHOCTH
OMOJIOTUYECKUX TKAHEl B Cllydae paJuKabHbIX OHKO-
JIOTUYECKUX OTEPAIMA U TIPU MOCIIEACTBUSAX CIIONKHBIX
CTOMATOJIOTMYECKUX TPaBM, 3aCTaBJISIOT 00PATUTH
0co00e BHUMAHUE Ha MOUCK HOBBIX CIIOCOOOB COOT-
BETCTBYIOIIETO KOHCEPBATUBHOTO JjieucHust. CXxomaHas
npobsiemMa CyIIECTBYET U B Cliydyae HEOOXOAMMOCTH
MPEOAOJCHUN OCIOXKHEHUH (B T. Y. MOCIICONEPAI[UOH-
HBIX) B Pa3BUTUU PEOEHKA, OTATOMIEHHOM TaKUMH
BPOXICHHBIMM MTOPOKAMU Pa3BUTHUS UEIOBEKa, KaK
He3apaleHne (paciierieHue) Heba u apyrue momgo0o-
HBIe 3a00eBaHus riaoTku [1], [2].

Ornpe/iesieHHOE MPOABIKEHUE B 3TON 00IaCTH MO-
JKeT OBITh CBSI3aHO C UCIOJb30BAHUEM ITOCIIEIHUX [0-
CTHIKEHUH OMOMEIUIIMHCKOM HAHOWH)KEHEPUHM TIO CO-
3JIAHUIO IKOJIOTMUECKU YUCTON TEXHOJIOTHH JIa3epHO-
ro HaHO(OPMHUPOBAHMS HA OCHOBE BBOIAHO-OEIKOBBIX
JUCTIEPCUH YTIIEPOAHBIX HAHOTPYOOK [3].

Hcrionb3yemblii B MEIUIMHCKUX 1IEISX HAaHOMATE-
puan 10JKeH ObITh OMOCOBMECTHMBIM, T. €. HE OTTOP-
raThCsl KJIETKAMU OpraHu3Ma, OMope30pOupyeMbIM —
MOCTENICHHO PACTBOPSATHCS B Cpelle OpraHu3Ma, 3ame-
11asiCh Ha OMOJIOTHYECKYIO TKaHb, M OMOAKTHBHBIM —
JIOTIYCKATh Pa3MHOKEHHE M PA3BUTHE KIIETOK, SIBIISISICh
HUCTOYHUKOM CTPOUTEIBHOIO MaTepuaa i pacTy-
IIMX OpraHoB. B umeane HaHOMaTepuas qOJKEeH obec-
TIEUYNBATh PErCHEPAINIO TKAHEH YeI0OBEUeCKOro opra-
Hu3Ma. [1pu BBHIMOJTHEHUM 3TUX YCIIOBHI OH BIIOJIHE
MOJKET OBITh UCIIOIH30BAH B KAUECTBE UMILTAHTATA JIJIST
JICUCHMSI YKA3aHHBIX BBIIIE 3a00JIEBaAHUI.

VrinepoaHbie HAHOTPYOKH MPOSIBIISIOT YHUKAIbHBIC
9JIEKTPUYECKUE, CTPYKTYPHBIC U MEXaHHUECKHE CBOW-
CTBa, UTO JeJIaeT BO3MOXHBIM MX HCIOJIb30BAHUE B
Ka4ecTBe HAHOPa3MEPHBIX CTPOUTEIIBHBIX OJIOKOB ITPU
KOHCTPYUPOBAHMH HOBBIX (DYHKIIHOHAJIbHBIX MATEPH-
aji0B. B CBSA3M ¢ 3TUM CTAHOBHUTCS BO3MOXHBIM CO3/1a-
HUE KOMITIO3UTOB HAa OCHOBE YIJICPOAHBIX HAHOTPYOOK
IUTSL METUKO-OMOJIOTUYECKUX MpUMeHeHuid. [1puHIm-
MUaIbHas PUTOTHOCTD YIJICPOAHBIX HAHOTPYOOK ISt
HAIPAaBJICHUs] POCTA, Pa3BUTHS U BETBICHUS XUBBIX
HEPBHBIX, KOCTHBIX M CTBOJIOBBIX KJIETOK ObLiIa MPOIe-
MoHcTpHupoBaHa B [5]-[7]. Takum ob6pa3zoM, ogHON U3
MHOTOOO0EIIAIONIMX 00/1aCTEH UCIOIB30BaAHUS HAHO-
TPYOOUHBIX KOMIIO3UTOB MOXET OBITh BOCCTAHOBJICHHE

TTOBPEXICHHBIX MW JeTpaIupOBAHHBIX OHMOIOTHYEC-
KHX TKaHEM.

H3BecTHO, UTO TpaIUIIMOHHBIE METOABI XUPYPIH-
YECKOTO IMPOTE3UPOBAHMS CTAJIKUBAIOTCS C ONPECICH-
HBIMU TPYAHOCTSMH. B CBSI3M C 3TUM B KayecTBe 3a-
MOJHSIOIIEr0 MaTepuaia XUPYPruuecKUX UMIUIAHTA-
TOB OBLIN TIPEIIOKEHBI 00BEMHBIC HAHOKOMITO3HTHI,
M3TOTOBJICHHEIE TIPH MCITAPEHUH BOIBI U3 PaCTBOPOB
OBIYBET0 CEIBOPOTOYHOTO aIbOYMHUHA C yTICPOTHBIMI
HaHOTPYOKaMU 1MoJ AeHCTBUEM TEIUIOBOTO U, IPEATIO-
JIOKUTEIbHO, OPUEHTUPYIOIIETo IEHCTBUS JIA3ePHOTO
u3nyuyeHus [4]. Beibop xopoIio pacTBOPUMOTO TI100Y-
JMApHOTO Oenka — aab0yMHHA, OCYIIECTBIISIIOIIETO B
OpraHu3Me YeIOBeKa M XUBOTHBIX TPAHCIIOPTHYIO
(GyHKIIHUIO, OBIT OOYCIIOBJIEH YCIIENTHBIM OIBITOM €T0
MIPUMEHEHHS B COCTaBe Ja3epHbIX Ouompuroes [8].

MeToabl uccnepoBaHnd

H3roToBiaeHne HAHOKOMITO3UTOB MPOBOIHUTCS C
HCTOJb30BAHUEM YCTAHOBKH, MPEICTAaBICHHON Ha
puc. 1. B cocTaB ycTaHOBKM BXOJIST: UCTOYHUK JIa3ep-
HOT'0 U3JIy4eHUs | cO CBETOBOIHBIM BBIBOJOM U3Iyde-
HUS 2; cTakaH 4 ¢ 001ydyaeMoil BOJTHO-aIbOYMHUHOBOM
CycrieH3ueH 3; MTAaTUB 5 ¢ LAHTOBBIM 32KUMOM IS
(buKcaluy 1 3aKPEIUIEHUST BOJJOKOHHOTO CBETOBOJA 2
U TEpMOTIaPhI; IEPEeMEIaeMbIil CTOJIUK 6 CO CTAKAaHOM
4 u mpentapaTop 5. B KOMIUTEKT yCTaHOBKY BXOJIAT TaK-
e MH(ppaKpacHbIl TUpoMeTp — TepMoMeTp «Optris
MiniSight» (7) — 1 3JIeKTPOHHBIN TEPMOIIAPHBIA U3Me-
purenb Temiepatypbl 8 (myabtumerp DT 832).

B kxadecTBe HCTOYHMKA U3TyIeHUS HCTTONb3yeTcss MK
HETPEPBIBHBIN TUOMHEIHN ja3ep (ITIMHA BOJIHBI TeHepa-
n A,,, = 0,97 MxM). MOIIHOCT M3/TyYeHHs] HA ONTO-
BOJIOKOHHOM BBIXO/Ie na3zepa coctapinser 10...15 BT.

HaHokoMno3uThI MOTyYaau MyTEM UCIIAPEHUS MO
JISWCTBUEM JIa3€pHOT0 OOJIyUeHUs KUIKOCTHON KOM-
MoHEeHTHI 25...40 % pabounx BOAHBIX JUCIIEPCUN allb-
OyMHHA C KOHIICHTpAIlUeH YIIepOTHBIX HAHOTPYOOK
ot 0,1 mo 0,3 Bec. % (Oe3 ydera BIUSHUS HATHIHS OC-
TATOYHOTO aMOPGHOTO YIJepoa U YaCTUIl HUKEJICBO-
0 U XEeJE3HOT0 KaTalu3aTopa, UCIOIb3yeMOro Mpu
HU3rOTOBJIEHNU HaHOTPYOOK). KadecTBo mojrydeHHOTO
HaHOMaTepHaja 3aBUCEI0 OT WHTEHCUBHOCTU U JJIH-
TETBHOCTH OOJIyYeHUs, MPpUYeM KOHCHUCTEHITUS MaTe-
praga MorJia BapbUPOBATHLCS OT PE3UHOMOAOOHOM (B
ClIy4yae UCHApEHUs MEHbIIEeH YacTh BOABI U IPHU Ma-
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JIOW 103e oONIydeHus) 10 TBEPJOU, CTeKII000pa3HOU
(Mpu MpaKTHYECKH MOJHOM HCIIAPEHUH BOJABI U 0OJIb-
0¥ 03¢ OOIyUYCHHS).

L J

Puc. 1. YcTtaHoBKa Ong n3rotoBneHusa
HaHOKOMMO3ULIMOHHbLIX MaTepuanos

MoaroTtoBka akcnepumeHTa

Jns yyactusi B IepBOHAYATbHBIX MCIBITAHUSAX Ha
OMOCOBMECTHMOCTH (aJllepreHTHasi mpobda) ObLIH HC-
MTOJIF30BAHBI ABA KAPIMKOBBIX KPOJIMKa (CaMel U caM-
Ka) Bo3pacToM 9 mecsiieB, maccoii 0,5 kr (puc. 2a-6). B
Ka4eCcTBe BBOJAMMBIX [TPEIIapaTOB UCIIOIb30BAJIICh CBE-
KETIPUTOTOBJICHHAs 25%-Hasi BOAHAS JUCIIEPCUS alb-
6ymuna (I) ¥ HAHOTPYOOUHBIN MaTepHUAIT, H3TOTOBJICH-
HBIII HA OCHOBE 3TOM IWCIIEPCUH, C MHOTOCITIOMHBIMHA
YIIEPOIHBIMUA HaHOTpyOkaMu tuna «TayHur», npu
xourentparmu 0,3 mac. % (11).

Ilepen mpoBeneHuEM HCCIEIOBAHUS YIIHBIE PAKO-
BUHBI KPOJIMKOB MPOTUPAIACH BATHBIM TaMIIOHOM,
cMOYeHHBIM B 70%-HOM pacTBOpE ITHUIOBOTO CIUPTA.
B xadecTBe MecTHOH aHECTE3WMHM HMCIIOIb30Baics 2%o-
HBIN AHECTE3UPYIOIIUNI PACTBOP IMIOKAWHA THIPOXIIO-
puna. C 1eTpio CpaBHEHUS Pe3yIbTaTOB KaXKIOMY KPO-
JIMKY B IIpaBoe yxo BBoawnu npenapar (I), a B 1eBoe —
npenapart (II).

a)

B skcrnepuMeHTax 1Mo MCCIeIOBAHUIO BO3MOXKHOC-
TH IMIUTAHTAI[IOHHOTO PUMEHEHUST 00bEMHBIX HAHO-
KOMITO3UTOB OBLT MCITOIB30BaH KPOJIUK MOpoasl «Pyc-
CKui Benimkan» Bo3pactoM 10 mecsieB u Becom 8 kr. B
IKCIEPUMEHTAX MPUMEHSUIN JBa BUJa HAHOKOMIIO3H-
TOB: COJIEp)KAIMII MHOT'OCIIOMHBIE YIICPOJIHbIC HAHO-
TpyOku ¢ koH1eHTpanwueit 0,1 mac. %, U3roTOBICHHBIE
B MOCKOBCKOM HHCTUTYTE 31eKTpoHHOU TexHuku (111),
Y COJIEPIKAIUN OTHOCIIOWHBIE YTIIEPOTHEIE HAHOTPYO-
kxu ¢pupMbl «HaHOKapOIaiT» ¢ TOU K& KOHIIEHTPAIIH-
eit (IV).

OT yka3aHHBIX 00pPAa3I0B KOMIIO3UTA CTEPUIbHBIM
XUPYPruuecKuM cKaJibIiesieM ObUIA OTKOJIOTHI (pparmeH-
THI (CKOJIBI). MeToauKa MOATOTOBKY K MCHBITAHUSM
ObLTa aHAJIOTUYHA OMHCAHHOMW BBIIIE. XUPYPrHYECKUM
CKaJTbITeNIeM Ha 00pabOTaHHBIM yJaCTOK YITHOM pako-
BUHBI HAHOCHWJIU TIPOJIOJIbHBIN HAJpe3 UIMHON OKOJIO
20 MM, goxomsaumii go xpsma. [locme ocBoOGOXIeHUS
y4acTKa Xpslia OT HAJIXPSIIHUIIBI U3 XPsIla U3BJIeKa-
au ¢pparment (1) pasmepom mopsiaka 10x5x1 mm3
(puc. 3a). B OIy4YeHHBINH MOCTIE YIAIEHUS pacCcedeH-
HBI yYaCTOK BCTaBIISUIM aHAJIIOTHMYHBIA IO pa3Mepam
CKOJI HaHOKOMITO3UTa (2). OcTaBIIUICS y4aCTOK Ha-
pe3a mnuHoM oxoio 10 MM ObUT BBIOpaH B KauecTBe
KOHTPOJIBHOU 30HBI. B JIeBOe yX0 )KMBOTHOT'O BBOMM-
i obpazen; HaHokoMIto3uToB 111, B mpaBoe — o6pa3zenn
HaHOKOMITIO3UTOB 1V (puc. 36).

Jns mpenoTBpalieHns pacxoXIeHUSI KpaeB paHbl
CPeHsIsl YacTh pa3pe3a MEeXIy BBEICHHBIM HAHOKOM-
MO3UTOM U KOHTPOJIBHOUN 30HOM ObLIa CTSIHYTa XUPYP-
ruyeckoil HuThio. Ilocne HajnoXeHrs 1IBa Ha PacceyeH-
HBI y4acTOK HaHOCWIM 25%-HbIii BOAHBINA pacTBOpP
BCA, nocie yero B teuenne 10...20 ¢ BBINOIHSIIA J1a-
3epHYIO CBapKY ITPOOTIEPUPOBAHHOTO yIacTKa (puc. 36).

Pe3synbTathl

3a COCTOSIHHEM KapJIMKOBBIX KPOJIMKOB Habrona-
T B TE€YEHHE Mecslla, 3a)XUBIIEHHE MPOXOIUIIo 0e3
OTKJIOHEHUH U ajieprudeckux peaknuid. Takum oOpa-
30M, BBEIIEHHE PAacTBOpa albOyMHUHA U BOJHOTO pa-
CTBOpa aJb0yMMHA C YIJIEPOIHBIMU HAHOTPYOKaMu B
YXO KPOJMKOB HE BBI3bIBAJIO AJUIEPIrUYECKUX PEaKLUI

Puc. 2. BBegeHuve noa, HaoxXpsLWLHULLY B YLIHOW Xpsill, kponuka obpasua gucnepcum anbbymmHa ¢ yrnepoaHbIMu
HaHOTpybkamu (a); BUA, yxa kponuka nocne BBeAeHus npenapara (6); Bua KponmMkoB Yepe3 3 Hedenu nocne
onepauuu (B)
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’KUBOTHBIX, YTO MO3BOJIWIO CAETIATH BBIBOJ O OMOCOB-
MECTUMOCTH ITUX IIPENapaToB.

CocrosiHre Kposiuka nopojasl «Pycckuil Bennkan»
OTCJEXUBAIIA Ha MpoTskeHuu 70 qHEH mocie ornepa-
nun. Yepes 10 nHeit Ha BHYTpEeHHEH CTOPOHE MPaBOro
yXa paHa OblIa IOKPBITA CyXOM, TOHKOH, HE OTTOpra-
foreiicss kopoukoii. C BHEIIHeH CTOPOHBI yXa ObLIO
BHJIHO MOKPACHEHNE KOXHU CO CIabOBBIPaKEHHBIMU
IpU3HAKaMU XOHAponepuxoHapura. Ha neBom yxe
paHa ObUTa B XOPOIIIEM COCTOSIHHH, IMTOKPBITA CYyXOH,
HauMHAIOIIEW OTTOPraThes 1o KpasiM Kopoukoi. [Tpu-
3HAKOB XOHIPOIMEPUXOHAPUTA HE OBLIO BBISBICHO.

Ha 21-i1 nens nocrne onepaliuv Ha BHYTPEHHEH CTO-
pOHe MmpaBoro yxa paHa ObUTa B XOPOIIIEM COCTOSIHHH,
MOKpbITA CYXOM, He oTToprarouieiics kopoukoir. C
BHEIIHEH CTOPOHBI yXa ObUIM BUAHBI MPU3HAKH yTOJ-
menust xpsma. Ha neBom yxe Obut 6051ee BRIPaskeHbI
JIECTPYKTUBHBIC IIPOIIECCHI, XOTSI HE OBLIO MOBPEXKIE-
HUS Xpslla HackBo3b. Kopouka Oblta 6oee cyxas, uem
Ha [IPABOM yX€, 3a)KUBJICHUE IPOUCXOIUIIO MEIJICHHEE.
Onurenu3anys Ha 00OMX yIIax elle He Hadajach.

Yepes 35 nHeil mociie onepanuu Ha BHYTPEHHEU
CTOPOHE MPABOTO yXa KOPOUYKa MOCTEIIEHHO HAYMHA-
Ja OTTOPraThesl, HO AIUTENU3anuu eue He 6bu10. Ha
JICBOM yX€ KOPOUKa OTTOPIJIACh, HA MECTE UMILIAHTA-
[IUU HAOIIOIAJICA POCT 3I0POBOM TKaHH M SMUTEIN3a-
LUsl.

10 MM
a—

a)

Ha 70-i1 neHb mocrie ornepamuu Ha IpaBoM yxe Ioc-
JIeOTIepalliOHHAs paHKa MOJHOCTHIO 3a3MUTENN3UPO-
BaJIach, pyOIIOoBas TKaHb ObLIA JOBOJIBHO HEXHAS, PO-
30BOTO 1IBETA, B IIEHTPE €€ HeOObIIas KOpouka pas-
MepoM 1X1 MM (puc. 4a). Ha neBom yxe paHka 3a3I1H-
TaJIM3UPOBAIach, UMeJIach HeOOJIbIIass KOPOUKa
pasmepom 2x1 MM, KOTOpasi BO3BbIIIANACH HAJ IPY-
OopMu pyOTIaMu. [TporymsIBanoch yTOMIIECHHE XPsIna
B HIM)KHHUX OTJENaxX MOCIEeONepanuoOHHOTO OIS
(puc. 46). Bun ymmeit kposuka Ha 70-i JeHB ITOCITE OTIe-
paluy MO3BOJISUT KOHCTATHPOBATh MPAKTUYECKOE 3a-
JICUMBAHUE OTIEPALIMOHHBIX PAHOK )KUBOTHOTO, T. €. 3a-
MeIlleHHEe XPSIIEBOM TKAHU KPOJIMKAa 0ObEMHBIM KOM-
MMO3UTHBIM MaTePHAIIOM Ha HaHOTPYOOYHOI OCHOBe,
M3TOTOBJICHHBIM JIa3€PHBIM METOJOM. XapakTep I0-
BeJIEHUS U BUJ KpoJiuka yepe3 10 Heaenb mocie ore-
pauu (puc. 46) ObUIN BIIOJTHE HOPMAJTbHBI.

st yTouHeHus cocTosiHus KpaeB Aedekra xpsina
OBLI BBITIOJIHEH aHAJIN3 F'MCTOJIOTHYECKUX IIPenapaToB
ydJacTKa JIEBOTO yXa KpPOJHMKa B 00JaCTH MOBPEXIe-
HUS, Pe3yIbTaThl KOTOPOTO IMOKa3aHbl Ha puc. 5. Ma-
Tepuaj ObUT 3a0paH y )KUBOTHOTO Ha 70-¢ CyTKH TTOC-
ne oneparuu. OH ObUT pukcupoBaH B 10%-HOM HEHT-
paapHOM (popmanuue. Kycoukn TKaHM 3aJIUBAIIUCh B
napaduH. Ha MUKpOTOME rOTOBHIIN CPe3bI TOIIMHON
5 MKM, KOTOpbIe OKpalINBaIl I'€MATOKCHINHOM H

O03HMHOM.

B)

Puc. 3. UMnnaHTauusa HAHOKOMMNO3WUTOB: a) — M3BNEYEHHbIN CermMeHT Xpsia (1) n dpparmMeHT HaHOKOMNo3uTa (2);
6) — 3aMelleHne yoaneHHOro cerMeHTa xpsiia HaHOKOMMNO3MTOM; B) — Nla3epHas cBapka MecTa onepaumm

Puc. 4. MNpasoe (a) n nesoe (6) yxo kponuvka; Bug kponvka 4yepe3 10 Hegenb nocne onepauum (B)
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Ha puc. 5a n3obpakeHbl aHATOMHYECKUE DJIEMEH-
THI THCTOJIOTHH yYacTKa OIEPAIMOHHOTO IIBa, MPe-
crapisrorue coboit xpsir (1), Hanxpsmauy (2), pe-
TUKYJIUHOBEIE BoJokHa (3) 1 karmmutsp (4). Ha pucyn-
Ke HaOJIIOJAIOTCS TaK)Ke y4acTKH oTeka (5) u medexra
xpsia (6). Ha puc. 56 moxaszaH BUu XOHAPOLUTOB (Xps-
LIEBBIX KJIETOK, OMPENENSIONMX OCHOBHBIE (PU3MOIIO-
TUYECKHE MIPOIIECCHI B XPSIe) Ha YIACTKE OTepaIOH-
HOTO IIBa, Ha puc. 56 MIPUBEICHBI IS CPABHEHUS JIH-
TepaTypHbIE JaHHBIE O BUIE XOHAPOIHTOB [9].

B pe3ynbpTaTe rHCTOIOTHUYECKOr0 HCCIEIOBAHUS
OBUTO YCTAHOBJIEHO, YTO HAAXPALIHUIA COXPAHEHA BO
Beex mpenapatax. CTpyKTypa Xpsllia Takxe Oblia co-
XpaHeHa, IMeJT MECTO HePe3KO BRIPAKEHHBIN OTEK MaT-
puKca. B meHTpabHBIX yuacTKax OOHAPYKUBAJICS yda-
CTOK, HE COJepKaIINil XOHIPOIIUTOB, a MPEACTABIICH-
HBIl PETUKYJIIMHOBBIMU M HEXHBIMH KOJUIATCHOBBIMU
BOJIOKHaMU 6e3 Hecel(PHUUecKoi KIETOUHON MTPOIIU-
heparumn.

B psime mpemapaToB Ha MecTe BBeICHHS oOpasia
HaHOKOMIIO3UTA ITPOUCXOIUIIO (POPMHUPOBAHIE ITPOITH-
(bepupyromux XpsIIeBbIX KAIICYJI, COACPIKAIUX XOH/I-
POIMTHI PA3IMYHON CTENICHH 3PEIIOCTH.

Berpeuanuch KOMILIEKCHI TPOSTUGEPUPYIOIHNX Kall-
CYJI pa3JINYHOM BETMUUHBI U (DOPMBI, TAKIKE COIEPIKa-
IIUX XOHIPOIUTHI Pa3IUIHON cTereHn auddepeHIn-
pPOBKHU. B mocienyiomemM oHU COCTUHSIOTCS, (hOpMHU-
pys IOIO0ME CUMITIIACTA, PE3YIBTATOM YETO SBIISICTCS

B

i,

Puc. 5. T'nctonornyeckas kaptvHa ydactka onepauyoHHOro
wea yepe3 10 Hepgenb Nocne onepaunn 1 nuTepatypHbie
[AaHHbIE O BUAE XOHAPOLMTOB:

a) — aHaTOMMYECKME BNIEMEHTbI MMCTOMIOMMM y4acTka
onepaumoHHOro Wwea; 6) — BUA XOHAPOLMTOB Ha y4acTke
onepaumoHHOro wea (1 — NCXOAHbIe XOHAPOLUWTHI;

2 — XOHAPOUUTLI B CTAUN OENEHUS;

3 — pa3geneHHble XOHOPOUMTbI MOCNe AeNeHns);

B) — nuTepatypHble AaHHble (1 — 0BbIYHBIA XOHOPOUNT;

2 — peneHvie xoHppounTa; 3 — pasaeneHHble XOHAPOLMTDI)

BOCCTAHOBJIEHUE HENPEPBIBHOCTU CTPYKTYpPhI THaJIH-
HOBOT'O Xpslla.

Ha puc. 5 MOXHO BUAETh HECKOIBKO BUJOB XOH/-
POLIMTOB — KaK MCXOJHBIX, TAK U HAXOASIIMXCS B CTa-
MU JETICHUS U Pa3[eIeHHBIX IOCTIE AEJICHUS. Y YUThI-
Bas c1abo BBIPAXKECHHYIO CIIOCOOHOCTh XOHAPOLMTOB
K JCNIEHUIO B OOBIYHBIX YCIOBHUSX CYILIECTBOBAHUS B
KIBOM TKaHU (YTO SBISETCS OOHUM M3 PaKTOPOB, 3a-
TPYIHSIONINX KOMIICHCAITHIO XPSIIEBBIX MOPAKESHUI)
[10], MOXHO crenaTh BBIBOA O CTUMYJIHPYIOIIEM Jei-
CTBUM UMIUIAHTUPOBAHHBIX HAHOKOMIIO3UTOB Ha pe-
TE€HEPALIMIO XPALIEBOM TKaHU.

3aknuyeHve

[TpoBeneHHBIE IKCTIEPUMEHTBI C Ka PIIMKOBBIMH KPO-
JIUKaMH ITOKa3alIi COBMECTHMOCTH (OTCYTCTBHE aJuIep-
TUYECKUX PEaKIil) BOMIHON TUCTIEPCUU OBIYBETO allb-
OyMUHA U OUCHEPCUU YIJIIEPOAHBIX HAHOTPYOOK Ha
3TOI OCHOBE C OMOJIOTHUYECKUMU TKAHSMU. YCTAHOB-
JIEHO, YTO ITOCIIE BBEJCHUS MCCIIETOBAHHBIX OO BEMHBIX
HaHOKOMITO3UTOB B YIITHOH XPSIIl KPOJIUKA OCYIIIECTB-
JIIETCSl 3aMEHA XPSIICBON TKAHNM HAHOKOMITO3HITNOH-
HbIM MatepuanioM. Yepe3 10 Hemenp mocie BBeACHUS
MMIUTaHTaTa ObUTH OOHAPYXKEHBI 3I0POBas AIUTENIU-
3alUs U POCT XPSALIEBON TKAHM HAa MECTE 3aMEHbI U3-
BJICYEHHOT'O CETMEHTA YITHOTO XPsIIla HAHOKOMITO3H-
TOM.

Taxum o6pa3om, Ha MOJIENIH KPOJIUKA i1 Vivo TTOKa-
3aHa BO3MOXXHOCTbh MPUMEHEHHUS HUCCIECIOBAHHBIX
00BEMHBIX HAHOKOMIIO3UTOB, CO3IaHHBIX JA3€PHBIM
METOAOM, B KaueCTBE UMIUIAHTAHTOB B XPSIICBYIO
TKaHb KUBOTHBIX. TeXHMKAa MMIUTAHTAIIUN C UCIIOJb-
30BaHUEM TaKUX HAHOKOMITO3UTOB MOXET OBITh TTepc-
TIEKTUBHA JJT KyIUPOBAHUS TIOCTEICTBUN OHKOJIOTH-
YECKUX OINepaluil U CIO0XKHBIX CTOMATOJIOTHUYECKUX
TpaBM, a TaKXXe IPH JICYSHUU OMACHBIX BPOXKIEHHBIX
3a00JeBaHU MyIaJieHYecKoro Bo3pacra [11].

Asmopul svipasicarom 61a200apHOCHbL COMPYOHUKAM
I{enmpa konnekmusno2o nonwv3zosanusi « Hanomexwono-
euu 6 anexkmponuxe» MHUI T u konnexmugy OO0 «HIID
««AEJITAPYC» 3a coodeiicmsue 6 pabome u nonesmvie
coeempl.

Paboma evinoanena npu wacmuuHoii punancoeoii
noooepycke Poccuiickozo gponoa ghynoamenmanvuoix
uccaeoosanuii (npoekm Ne 09-02-01114) u Munucmep-
cmea oopaszosanusn u nayku P® ¢ pamkax peanuzayuu
DI[IT «Hayunvle u nayuno-nedazozuueckue Kaopvl uUH-
Hosauuonnoil Poccuu» na 2009-2013 z22. (2ocydapcmeen-
notii konmpaxm Ne 111482).
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POTOPHbIE HACOCbI AN UICKYCCTBEHHOIO U BCMTOMOIATEJIbHOIO

KPOBOOBPALLEHUA

AHHOTANUSA

B craTtbe KPATKO OIMMCaHa UCTOPUS PA3BUTUS POTOPHBIX HACOCOB JJIA UCKYCCTBEHHOI'O U BCIIOMOT'aTEJIbHOT'O KPO-

BOO6paH.I€HI/I$I. IToxazaHbl OCHOBHBIC IPECUMYIICCTBA TAKUX HACOCOB IICPCA IYJIbCUPYIONIUMHU, 0COOEHHO Ipu co3aa-
HHUU UMITAHTUPYEMbBIX CUCTEM: OTO IPCKAC BCEIO0O MHUHUATIOpU3AlA, MCHbIICC 3H€pFOHOTp€6HCHI/IC 1 CTOUMOCTbD.
IToxa3aHbl OCHOBHEIC HanpaBJICHUS KOHCTPYUPOBAHUA HACOCOB, KOTOPHIE B OCHOBHOM 68.31/IpyIOTC$I Ha KOHCTPYKIHHN
MOAIINITHUKOBOTO Y3JIa, ABJIAIOIICTOCA HamnboJee KPUTUYHBIM 3JIEMECHTOM JaHHBIX HACOCOB, OMIPEACIIAIOIINM PECYPC
nux pa6OTLI. bonee neranpHO PACCMOTPECHBI OCCBBIC HACOCHI. HpI/IBC}IGHLI KOHKPETHBIC ITPUMEPBI KOMMEPYCCKNX CHUC-

TEM OCCBbLIX HACOCOB, NCIIOJIb3YCMbIX B KIIMHHUKE.

Knunndeckoe mpuMeHeHue anmapaToB UCKYCCTBEH-
Horo kpoBooOpammenus (AWK) mist mposenenus ore-
pauuii Ha OTKPBITOM cepjille Havyajoch B 50-e rojasbl
npouioro cronerus. PazpaboTka Takux ammapaToB
noTpeboBaja mpexje Bcero co3nanus 3hGeKTUBHBIX
YCTPOMUCTB UIsI OKCUT€HAIIMN KPOBHU M HETpaBMATHU-
HbIX HacocoB. [locnenHss 3agaua ymnpoianach TeM,
yto BpeMs ¢ynknuonupoBanus AWK ompenensercs
BpEMEHEM MPOBENIEHIS OTIEPAINH Ha CepALle, KOTOpoe
00b1yHO He mpeBbimaet 2...3 4. [loatomy KOHCTpyK-
1S POIUKOBOTO HACOCA, MPEIIOKEHHAS] H3BECTHBIM
amepukaHckuM xupyprom M. [lebetiku (M. DeBakey),
oKa3alach HAWIYUIIUM pEIIeHUEM MPOOIeMbl U IIU-
POKO HCIOB3yeTCs 10 cux mop [1].

B 60-e roapl mpoIIoro CTojeTusl Havaiau paspa-
0aThIBATHCS MEXaHUYECKHE HACOCHI IS UTUTEIbHOMN
YaCTMYHOM U MOJTHOHM 3aMeHBbI cepAna (OT HECKOIBKUX
IHEH O HECKOJBKHUX JIET). DTOMY CrocoOCTBOBANU
MpeX/e BCEro MepBble yCIeXU TPaHCIUIAHTALIMH Cep-
Lla B KapAUOXUPYPTUUECKUX KJIMHUKAX MHUpa. YXKe ¢
caMoro Hayvaja pa3BUTHUs CEpACYHON TPAHCIUIAHTOJIO-
THH CTajJO0 OYEBHIHBIM, YTO BO3MOXHOCTH OoOecreue-
HUS PELMITUEHTOB JOHOPCKIMH OpraHaMH KpaiiHe or-
panndeHHa. [ToaToMy mepBoHAYANBHO 1IETh Pa3padboT-
KM MEXaHUYECKHX aHAJIOTOB Cep/Ilia OCHOBBIBAIACH Ha
BO3MOJKHOCTH HAlTH aJIbTEpHATUBHOE PEILEHUE 3aMe-
HBI TOpaXkeHHOTO cepaua. [1pu sToM craBuIMCh 3a1a-
9l Kak MoiHo# (nckycctBeHHOe cepane — MC), Tak u
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