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C uenuo C03,aaH/I1R pe30p6/11pyeMblx taetpnu , np/l1ro,aHblX an» 
KynbT/I1B/I1pOBaH/I1R qintipotinscroe /11 KepaT/I1H O ~/I1TOB , peso soorsnu 
COCTaBbl /11 vcnoen» C/JopMOBaH/I1R KOMn03/11~/I10HHbIX nneno-uuax 
Mamp/l1anOB Ha OCHOBe X/I1T/I1Ha /11 CMeceVi X/I1T03aHa c «onnerenom. 
Iln« 06eCne yeH/I1R OnT/I1Man bHblX ycnoB/I1V1 COBMecTHoro KynbT/I1B/I1­
pOBaH/I1R060/l1x T/I1nOBKneTOK nony-enu rpexssepnue nopncru e MaT­
P/l1~bl . n on y yeHHble /11 oxepertepnsoeennue KOMn03/11~/I10HHb le Ma­
tepuenu B B/I1,ae nneno« /11 ry60K Ha OCHOBe X/I1T03aHa C ,a06aBKoVi 
«onnereue /I1CnblTaHbl B «e-iecree MaTp/l1~ npn «yru,T/I1B/I1pOBaH/I1/11 
KneTOK C ~enb lO non y-ienu« rosncnnsn reroe .anR 3a)K/I1BneH/I1R pen. 
n poBe,aeHHble /I1CnblTaH/I1R BCeXssereonenoe in vitro /11 in vivo npoae­
MOHCTp/l1pOBan/l1 OTcYTcTB/I1e TOKC/I1yeCKOro 3C/JC/JeKTa Ha KynbT/I1B/I1­
pyeMble KneTK/I1 /11 Hii )K/I1BYIO TKaHb oprennsrse . MaTp/l1~bl YCTOVI­

o Y/I1Bbl B vcnoenax «vn»T/I1B/I1pOBaH/I1R /11 nonnocruo pe30p6/11pYlOTCR 
T B ycnoenstx in vivo -iep es 10 cYT. nocne TpaHcnnaH Ta~/I1/11 . 

Km O lf e Bb le cn u aa : n onlllcaxaplll,Qbl, XIIITIII H, XIIIT03aH, «onnar eu , 
nneHKlII, ry6KIII, cjJlII6po6nacTbl, KepaTIIIHOl..\lI1Tbl , KynbTII1BlI1poBaHlI1e. 

al 
JI' 

lIlHTeHclIl BHoe pa aa vrrue Kn eTOYHblX Te xH ono r lll i71 , np n­

MeH51eMbIX B HOBOi71 oonacru MeAIIll.\IIlHbl - pe reueparneuoa
 

0 - MeAIIll.\IIlHe, rpecver paapaocrxn HOBblX MaT eplllanOB, KO­

'rops re MOryT cnY>KIIlTb cvocr para ran An51 Kyn bTIIlBlIlpyeMblx
 

r . 
KneTOK 0 6 51 3 aTen bHbl M ycnoBlIleM An51 TaKIIlX MaTeplllanoB 

0 ­ 51Bn 51 eTC 51 IIlX pe3 0p6 l.\11151 nplll IIlMnnaHTal.\1Il1ll B op ra HlIl3M 
It. cooraercrevro umx KneTOYHblX np oA y KTOB. 

d­ B np eA bIAYli.\ei71 pao ore [ 1 ] HaMlil 6blno nOKa3 aHO, YTO 

nt nneao-uu.re Ma Teplilanbl, nonyyeHHble 1113 yaCTlilYHO neaaue ­
In. Tlilnlllp OBaHHorO XIIlTIIlHa, lil TepMOo6pa60TaHHbie XIIlT03aHO­

asre nne HKlil o6naAaIDT CBoi71cTBaMlil. 06eCne YIIlBalDli.\IIlMIIl 
of 

anreavno : pacnnacrsreauae lil nponntpepaumo eplil6p06na c­n5 
TOB AO 06pa30Ba HIIl51 MOHOcn 051 . 1Il3BecTHO , YTO B na6opa­

an TOpHblX ycnoauax KepaTlilHOl.\lilTbl esrpauiwaaror Ha kenn a­
15 . reu o asrx Ma TplllK c aX. ,[\n51 'rp euc nn a-rra un n Ha pauy asrp a­

ureuuoro in v itro Ha n oee pxuocru kyrusrypan saoro cocyna 
MHorocn o i71Ho r o nn aCTa Kep aTIIlHOl.\lilTOB (aH anor 3n lllAep ­o 
Mlilca KO>KlIll rpecvercs P51A OyeHb CnO>KHbIX npoueny p , lil B 
KaKoi71 -To CTeneHIIl noapexcnaroumx caM nriacr . B blXOAOM 
1113 nOnO>KeHIIl51 MO>KeT 6blTb cnocoe Bblpali.\IIlBaHlil51 raxoro 
nnacra xeparnaouerroe Ha peaopcnpyeraon MaTplill.\e B snne 
nn eHKIIl , BMeCTe C koropoa nnacr n erxo lil 6e3 nOBpe>KAeHIIl51 

e-ma il: noudga@ imc .m acl'o .I'u 

A set of composite films based on chitosan or chitosan-collagen 
m ix t ures are developed to be us ed as the resor bable m at r ice s 
for fibroblastes and keratinocytes cultivation, and optimal 
conditions of their formation are precised. 30 porous matrices 
ar e ob tained to insure the simultaneous cultivation of both types 
of cells . The composite materials prepared by this method in forms 
of films and sponges wer e char acterized and then tested as the 
matrices fo r cell cultivation to obtain the transplantats for wound 
healing. B ot h in vitro and in vivo tests of all materials under s t udy 
ha ve evidenced the absence of any toxic actions on the cultivated 
cells and on the tissues of organism. The matrices are stable in 
t he c onditions of cul t i va t ion and r esorb c omple t ely in in vivo 
conditions in 10 days after the transplantation . 

Key words: po lysaccharides , chit in, chitosan, collage n, spon ge, 
membranes , f ibr oblast s , keratinocytes, cu lturing . 

n e p eHOCIIlTC51 Ha p aHy. TaK KaK An 51 epYH Kl.\1Il 0H lIlpOBaHIIl 51 
KepaTIIlHOl.\IIlTOB Hy >KeH «onna re uoe sia cyocr par . TO An51 
C03AaHlil51 nplilraAHblX Ma Tplll l.\ He06xOAlIlMO nlll 60 nony-rars 
nevxcnonnsre nneHKlil «xaroaaa-xonnareu ». nlll60 BBOAlilTb 
xonnareu B COCTaB nne-ucn. KpOMe Tora, AJl51 COBMeCTHora 
Kyn bTIIlBlilp OBaHlil51 o6o lllx TlIlnOB Kne TOK (eplll6po6naCTOB lil 
«eoaruuoua roe) n peACTaBn 51 eTC51 Halil60nee onTlilManbHblM 
C0 3AaHlIl e 'rpexraepuon ncp ncron MaTplil l.\b l An51 ny-uuero 
otiecne-reuua vcn oana KynbTlilBlilpOBa Hlil51 . M OAlileplilKal.\lil51 
COCTaBa MaTpllll.\ bl 111 e e epO PMbl MO>KeT Bbl3Ba Tb aa r-renne­
HlIle ee peacpouua B opraHlIl3Me . npOBeplilTb 3TO np enno ­
nO>KeHlIle MO>KHO nlilW b recrupoa auwew MaT p llll.\ in v iv o Ha 
axcnepnraeur aru.ustx pauax naooperopuux >KIIlBOTHbIX. 

Peui euvno nOCTaBn eHHblX aana- nOCB51li.\eHa AaHHa51 pa­

6 0Ta . 

MaTcpHan H MCTDRbl 

B paoore ucnon eacaaa XlilTlilH, nonyyeHHbl i71 lil3 n aHl.\lil ­
pe lil Kpa60B (<< CoHaT», MocKBal , nOABep rHyTbl lil n onon n u­
TenbHo i71 OYlilCTKe OT conea «ansuns (o6pa60TKa 0 ,5 H Hen, 
rmnunoe (3 KCTpaKl.\lil51 a l.\eToHoMl 111 n pOT8 l1lHOB (sKcTpaK l.\IIl51 
1 ,5 H NaOH1 , OTMblTbilil BOAOlil AO HelilTpanbHolil peaxunvr . 

KneTO'lHaA TjlaHcnnaHTOnOnlA III TKa He Ba A IIIH>KeHepIIIA TOM V, N. 1 , 2010 



66 Op~n1HanbHble "CCneAOBaH"A 

npOMblTbl1ll al.\8TOHOM Vl BblCYW8HHblill nOA BaKyyMoM npVl 

40°C. nOCJl8 A OnOJlHVlT8JlbHOVI O'1VlCTKVl XVlT VlH VlM8Jl CJl8­

Aytol1(Vl8 Xa p a KT8 p VlCTVlKVl: 30JlbHOCTb - 0 %, 68JlOK OTCyr­

CTBy8T , 3Jl8M8HTHblVi auaruaa: C 46 .40, H 5.86, N 6.19 ; 

[,.,] = 8.4 nn/r. M = 1 3 7 K,[\a , paCC'1VlTaHO no cj:J OpMyJl8
[,.,] = 2.4 . 10- 3 . M Oli S [21. 

YacTVl'1HO A83al.\8TVlJlVlpOBaHHbIVi X Ii1 T VlH co CT 8n8Hbto 

A83al.\8TVlJlVlpOBaHIi1>1 0,19 6blJl nOJlY'18H no M8TOAVlK8 , onu­
CaHHOIll B pa6oT8 [1] . 

KOJlJlar8H 6blJl nOJlY'18H B OTA8Jl8 KJl8T0'1HbiX Ky Jl bryp 
IIlHcTVlTyTa l.\VlTOJl OrVlVl PAH M8TOAOM KVlCJlOTHOVI 3KcTpaK­

l.\VlVl CYXO>KVlJlVlVl KP b lCVlHb lX XBOCT OB Vl 0'1Vll1(8H MHoro KpaT­

HblM n8p80 Ca>KA8HVl8 M [3 , 41. 

MOAVlcj:JVll.\VlpOBaHHb IVi (aHVloHHbIVl) KOJlJlar8H n OJlY'18H Vl3 

w Kypbl ronoaanoro 6blKa l1(8Jl0 '1HO-COJl8BOVI oopatiorkoa B 

T8'18HVl83 cyr. B 2,7 M NaOH B 1M Na 2S0~, 3aT8M ABa>K­

Abl n8p80Ca>KA8H Vl3 pacrsopa B yKCyCHOVI KVlCJlOT8 B NaCI . 

n OCJl8 TaKOVi o6pa6oTKVl npaKTVl'18CKVl BC8 OCTaTKVl acna­

parana Ii1 rnyTaMVlHa B KOJlJlar8H8 A83aMVlAVlpOBaHbl, TO 

8CTb , 3 aM8H8Hbi Ha acnaparnuoevio Vl rnyTaMVlHoByto KVlC­

JlOTbl [4]. C!JopMoBaHVl8 XVlTVlHOBblX nJl8HOK npOBOAVlJlVl no 

CyxO -MOKpOMy cnoco6y, OTMblBaJlVl OT XJl Op VlA a JlVlTVl51 Vl 

Xp a HVlJl Vl B CP8A8 50% 3TaHOJla . 

nJl8HKVl Ha OCHOB8 XVlT0 3 a Ha cj:J0pMOBaJlVl CYXVlM cnoco­

60M Vl nporpeaann npn 120°C, xpauunn B CYXOM COCT051­

HVlVl Ha B03AYX8 . 

KOMn03Vll.\VlOHHbI8 nJl8H0'1Hbl8 MaTpVll.\bl rOTOBVlJlVl Vl3 

3% pacraopoe XVlT0 3 a Ha B 2% yKCyCHOIll KVlCJlOT8 Vl 3KBVl ­

KOHl.\8HTpVlpoBaHHblx pacreopoa KOJlJl a r 8 Ha B TOM >K8 paCTBO­

PVlT8Jl8 . Pacraopur CM8WVlBaJlVl B COOTHOW8HVlVl XVlT0 3 a H : 

KOJlJl a r 8 H 97.5 :2 5, 95:5 Vl 90 :10 . IlJl8HKVl nOJlY'1aJlVl cy­

XVlM cj:JopMoBaHVl8M . ry6'1aTbl8 MaT8pVlaJlbi nOJlY'1aJlVl M8­

TOAOM JlVlOcj:JVlJlbHOVI CYWKVl Vl3 0,50/0 paCTBopOB XVlT03aHa 

B 2% y KCyCHOVI KVlCJl OT8, AVlaJlVl30BaHHbi X npOTVlB BOAbl AD 

H8V1TpaJlbHOVI p8aKl.\VlVl. 

M8XaHVl'18CKVl8 VlcnblTaHVl51 npOBOAVlJlVl Ha yHVlB8pCaJlb­

HOVI yCTaHoBK8 AJl>1 M8XaHVl'18CKVl X VlcnblTaHVlVl UTS 10 

(UTSt8stsyst8m8 , r8pMaHVl511. 

P8HTr8HOCTPYKTYPHblVi auanaa oCyl1(8CTBJl51JlVl Ha AVlcj:J­

paKToM8Tp8 ,[\POH-2 C VlCnOJlb30BaHVl8M Vl3JlY'18HVl51 CU 
K6 

, 

cj:JVlJlbTpOBaHHoro Ni. 

3Jl8KTPOHH bl8 MVlKpocj:J oTorpacj:JIi1Vl 6blJlVl nOJlY'1 8Hbi Ha 

nputiope OSM-35 (J8ol, ~nOHVl51). 

T8cTVlpoBaHVl 8 06pa3l.\OB nJl 8HO K Ha npvironuocrs B Ka­

'18CTB8 MaTpVll.\ AJl51 KYJl bT VlBVlp OBa HVl51 KJl8TO K npOBOAVlJlVl 

no CJl8Aytol1(8V1 M 8 TOA VlK8 . Wa6JlOHbl, npVlroTOBJl8HHbl8 Vl3 

06pa3l.\OB, AOnOJlHVlT8JlbHO OTMblBaJlVl BOAOIll OT nOJlVlM8p­

HblX Ao6aBoK Vl CT8PVlJlVl30BaJlVl aBTOKJlaBVlpOBaHVl8M npVl 

aTMoccj:J8pHOM AaBJl8HVlVl npVl 120°C B T8'18HVl8 40 MVlH. 

Ha Ka>KAbl lll Vl3 06pa3l.\OB nJl8HKVl BblC8BaJlVl HOpMaJlbHbl8 

A8p MaJlbHbl8 cj:JVl6po6na cTbl KO>KVl '18JlOB8Ka C KOHl.\8HTpa­

l.\Vl8V1 2x1 0 4 KJl ./CM2. KOHTpon8M cnY>KVlnVl cj:JVl6po6naCTbl 

Vl3 T OVI >K8 KJl8T0'1HOVI ncnynauun , nOC851HHbI8 Ha CTaHAap­

THbl8 nJlaCTVlKO Bbl8 '1aW KVl Il8TpVl. npVl KYJlbTVlBVlpOBaHVlVl 

Kn8TOK VlCnOJlb30BanVl rurrareru.uvio CP8AY ,QMEM (ICN, 

CWA) C Ao6aBJl8HVl8M 10% cj:J8TanbHoVi CblBOPOTKVl KOpOB 

(HyClon8 , HOBa51 38JlaHAVl511. 

,[\Jl51 KYJlbTVlBVlpOBaHVl51 K8paTVlHOl.(VlTOB B 24-JlYH0'1HOVI 

nnare ucnonsaoaana CM8Cb CP8A DMEM Vl F12 (3 : 1) C 

Ao6aBJl8HVl8M 10% cj:J8TanbHoVi CblBOPOTKVl KOpOB Vl p51­

ADM Cn 8 l.\Vlcj:J Vl'18 CKVlX Ao6aBOK . KJl8TKVl BblC8BanVl B KOH­

ue-rrpaum« 5x10 5 KJl ./JlYHKy Vl KynbTVlBVlpOBanVl B T8'18HVl8 7 

cvr. 3a 3TO BP8M51 B KynbTYpaJlbHOM COCYA8 cj:JOpMVlpOBanC51 

MHOrOCJlOVlHblVi nnacr. IloCJl8 -rero npOBOAVlnVl CTpVlnnVlHr ­

YAan8HVl8 cTpaTVlcj:JVll.(VlpOBaHHbl x B8PXHVlX Kn8T0'1HbiX CJlO­

8B nJlaCTa npVl 3 a M 8 H8 BblW8 YKa3aHHoVi nVlTaT8Jl bHOVI Cp8­

Abl Ha CP8AY 683 VlOHOB Ca Vl Vlccn8AOBaJlVl HVl>KHVl17l (6a3aJlb­

KneTO'lHaSi TpaHcnnaHTonor.. S1 .. TKaHeBaSi "H>KeHep .. S1 TOM V, N. 1, 2010 

Hb117l) CJl 0 Iii, aa C'18T KJl8TOK KOT Op Oro VlA8T 0 6 HOBn 8HIi1 8 

BC8V1 nonyn51l.(VlVl K8paTVlHOl.(VlTOB. 

KOHTpOn51MVl K onblTHblM Ba p Vla HT a M KYJlbT Ii1 B li1 pO Ba H IiI~ 

Ha P830p61i1pY8MbiX MaTpli1l.(aX CJlY >KIi1JlO KYJlbT Ii1 BIi1pOBaHIi18 

cj:J1i16p o6Jla CTO B Ha nOB8pXHOCTIi1 nJlaCTIi1KOBOro cccyna iii 

KYJlbTIi1BIi1pOBaHIi18 K8paTIi1HOl.(Ii1TOB Ha n OB8pXH OCTIi1 c o cy,q8 

C HaH 8C8HHbiM Ha H8ro KOJlJl a r 8 HOM . 

BIi13yaJlbHYto Ol.(8HKy COCT051HIi151 KYJlbTYP npoaonnna C 

nOMOl1(bto CB8TOBoro MIi1KpOCKOna bli10JlaM n-2 (.IlOMO , 
POCCIi151) C rnorouacanxoa Canon Power Shot A95 (Canon, 

~nOHIi1>1) , 06b8KTIi1B x 2 0 . 

II1c CJl 8AOBaHIi18 P830p6l.(1i11i1 Vl BJlIi151HVl51 TpaHCnJlaHT8TOB 

Ha 3a>KIi1BJl8HIi18 pan npOBOAIi1JlIi1 Ha kpsrcax. Ha Cnli1H8 Kpbl­

Cbl cj:J 0pMVlpOBaJlaCb MOA8JlbHa51 paua nnoutansto 1 CM2, 

B xoropyio BCTaBJl51JlIi1 CIi1JlillKOHOB08 KOJlbl.(O raxcro >t<8 p83­

M8pa . CVlJlVlKOHOB08 KOJl b l.(O OrpaHVl'1VlBaJlO npuxon B p8Hy 

KJl8TOK iIl3 TKaH8V1 >KiIlBOTHOro . CJl8AOBaT8JlbHO , 3a>KIi1Bn8H~8 

Morno rtponcxonars B OCHOBHOM aa C'18T npVlBH8c8HHbiX KJ18­

TOK . B 3Kcn8pillM8HTax 6blJlill np8ACTaBJl8Hbi 2 Baplil8HTB 

KOHT p OJl 51 : a) «ocr pas paua » - B pauy BCTaBJl51JlOCb Clilfl ~­

KOHOB08 KOJl b l.(O, HO H8 BHOCiIlJlillCb HiIlKaKiIl8 rpancnnaute­
Tbl, 3a>KVlBJl8HVl8 npoVlCXOAVlJlO 8CT8CTB8HHbiM nyr8M; 

6) «T p a HCn Jl a HT a T 683 KJl8TO K» - B CiIlJlillKOHOB08 «onsuo 
BHOCVlnVl ronsxo MaTpVl'1Hbl1ll MaT8pVlaJl 683 KYJl bTiIlBIi1PY8­

MblX KJl8TOK. B onblTHOM aapna-rre B MOA8JlbHYto paHy SHO° 

CVlJlVl cj:JVl6po6naCTbl , KYJlbTVlBVlpOBaHHbl8 B T8'18HVl8 5 cyr . 

Ha iIlCCJl8AY8MbiX nJl8HKaX ill ry6Ka x B Ka'18CTB8 Cy6CTp8TB K 
B MOA8JlbHYto pauy Vl3 onsrruerx MaT8pVlaJlOB (nJl8HKIiI ~ r 
ry6KiIl) 6blJlill TpaHCnJlaHTiIlpOBaHbl otipaaust , nO Ka3aBWIiI8 3 
nY'1WVl8 P83YJlbTaTbi B np0l.\8CC8 KYJl b T iIlB li1 pO B a HiIl 51 in v itro . 

3TO 6blJla KOMn03i1ll.(iIlOHHa51 nJl8HKa «XiIlT03aH + 1 0% xon­ H 
nareua» , ill ry6 Ka «XVlT 0 3 a H + 1 0% KOJlJlar8Ha H8MOA~­

cj:JiIll.(iIlpOBaHHoro + 2 % yKCyCHOVI KiIlCJlOTbl ». COCTO>lH~8 Vl 
p8r8H8pillpytol1(8V1 TKaHiIl oueuueanu npill nOM Ol1(iIl rucrcno­ K 
rvr-ecxoro auanuaa 6i1l0nTaTa, B351TOro iIl3 pa-u». billom8Tbi Ii1 
6panli1 '18p83 12 cyr. nocne rpaacnna-rraunu MaT8pli1ana B >r 
pauy . bOJl88 n03AHiIl8 CpOKiIl 6blJlill iIlCKJlto'18Hbl, Ta K KaK sa 
3TO Bp8M 51 Y xps tc npoucxonnr nonuoe 3a>KiIlBJl8HiIl8 paHbl p 

,[\anbH8171w iIl8 iIlCCJl8AOBaHiIl51 in v ivo npOBOAiIlJlVl Ha Kpbl­

cax nillHiIlli1 Wistar. B Ka>KAbllii aapnarrr axcnepnweur a Obifl O p 
B351TO no 2 >KiIlBOT Hb IX ill BbinonH8Hbi CJl8Aytol1(Vl8 aapna-rru: n 

1 - B 3Kcn8pillM8HTaJlbHYto pauv BH8C8H8 ry6Ka 08 3 n 
KJl8TOK ( KOHTpOJlb 1) ; 

2 - B 3Kcn8pillM8HTaJlbHYto pauy BH8C8Ha nne-nee 083 

KJl8TOK (xourporu, 2) ; 

3 - B 3Kcn8pillM8HTaJlbHYto paHy BH8C8Ha ry6Ka C Kynb­
C 

H1BiIlPY8MblMVl Ha H81ii cj:JVl6po6JlaCTaMVl B T8'18HVl8 5 cyr .; 
H 

4 - B 3Kcn8pillM8HTaJlbHYto pauy BH8C8Ha ry6Ka C Kynb­
XI 

H1BVlPY8MblMVl Ha H8171 B T8'18HVl8 5 cvr . K8paTVlHOl.\VlT8MIiI ; n 
5 - B 3Kcn8pillM8HTaJlbHYto paay BH8C8Ha nJl8HKa C Kynb­ n 

TVlBVlPY8MblMVl Ha H8171 B T8'18HVl8 5 cyr . cj:JVl6po6nacTaMIiI ; q:
6 - B 3Kcn8pillM8HTaJlbHYto paHy BH8C8Ha nJl8HKa C Kynb­

TVlBVlPY8MblMVl Ha H8171 B T8'18HVl8 5 cvr . K8paTVlHOl.\VlT8MIiI. 

Y8p83 12 CYT . nocne rpeucnna-rrauvua 6i1l0nTaT, B3~­

Tbllii Vl3 paHbl, cj:JVlKcVlpOBaJlVl B 10% pacraope H8171Tp8nb­

uoro cj:JopMaJlillHa B T8'18HiIl8 24 '1, nOCJl8 -rerc MaT8pli18fl 

npO XOAVln craunapruvto o6pa6oTKY B cnapra x HapaCT81D­

l1(81ii KOHl.(8HTpal.(iIlill (70-95%), KCiIlnOJl8 ill napecpm-e nns 

Vl3rOTOBJl8HVl51 rVlCTOJlOrVl'18CKVl X ill VlMMYHorillcTO XiIlMIi1Y8C­

KiIl X npenaparce C TOJll1(iIlHo17l C8PillVlHbi X naparpnaoeux 

Cp830B 3-7 MKM . 

,[\n51 MiIlKpOCKOnill'18CKoro iIlCCJl8AOBaHiIl51 CP83bl oxp a­

WVlBaJlVl r8MaTOKCVlJlillHOM ill 303i1lHOM . IIlMM YHorli1cToxliI­

MiIl'18CK08 iIlccn8AoBaHiIl8 BKJlto'1anO B C86>1 Onp8A8Jl8HIiI 8 

3Kcnp8CCiIlill BblcoKoMon8KYJl>1pHoro l.\iIlTOK8paTiIlHa HMW 

B K8 p a T iIlHOl.(iIlT a X C iIlCnOJlb30BaHiIl8M MOHOKnOHanbH bl X Mbl­

WiIlHbl X aHTVlT8Jl KJlOH 34 BE12 RTU lDakoCytom ation , 
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.QaHII1~J pe arvrpyiouinx C l\II1TOK ep aTII1HaMII1 1 , 5 , 1 0 III 14. 

nOcTaHo8Ka pe aKl\1I1111 np oeonnnacs Henp~MblM rpexcryrteu­
'-IaTbiM II1MMyHocjJepMeHTHblM LSAB MeTo,qOM 81113yanIl13al\lI1l11 . 

Bbm8n eHII1 e nepOKCII1,qa3HOIlt aKTII18H OCTII1 ocvuiecransruo 

e nowrouu.ro 3, 3-,qll1aMII1H06eH3111,qIl1Ha , npen apaTbl noxpa ­
WII18anll1 reM aTOKClI1nll1HOM Malltepa . Ol\eHKY 3KCn p e CCII1 111 

l\IilTOKepaTII1Ha HMW III 8111MeHTII1Ha C n o ,qCYe TOM II1MMyHO ­
C n03111TII18HbiX Kn eTOK npoa on an n TOT anbHO 80 8ceM cpeae
I, B 06na CT~ X C n p O ~ 8 neH lI1 eM OKpaWIl1Ba HII1~ OT cna6oro no 
1, Bblpa>t<eHHoro . 

Moprponorn-rec xoe II1ccne,q08aHlI1e rll1CTOnOrll1yeCKII1X 
IB npenaparce III npenaparos. oxpaure-uu.ix II1MMYHorIl1CTOXII1­
,1­ MlilyeCKII1MII1 MeTo,qa Mill , npcaonnnocs npu nOMOli.\1I1 C8eTO­
2 

OnTlI1yeCKOrO MII1KpOCKOna Le ic a OM LS npll1 YBenll1ye HlI1111 
3­ MIilKpOCKon a 200 III 400 nrrrp . 
;y MaTeMaTlI1ye cKYfO o6pa6oTKY nonyyeHHblX KnIl1HII1KO-MOP­
~e rponorw-recknx ,qaHHbIX npoeonanu M e To ,qa M II1 8apll1al\1I10H ­
e ­ HOIlt CTaTII1CTII1KII1 npll1 n OM Oli.\1I1 n p orp a M M b l Microsoft Exel C 
r a onpenene uuera no xaaaranea : c pen ue ro 3 HaY eHII1~ (M ), 
IlI ­ OWII16KII1 cpensero (rnl. ,qocTo8epHO CTII1 pa3nll1YII111t Me>t<,qy 
a­ rpynna MII1 cpa8 He HII1~ C 8blYII1CneHII1eM xpvrrepua Cn.ione-rra 
M; (t) III yp08H~ 3HaYII1MO CTII1 ( 6J , noseparensuoro II1HTep8ana 
[40 tp) : pa3nll1YII1~ CYII1Tanll1 n ocroaepus.vn« npu p <0,05 . 
'8 ­ MII1 Kp ocjJoTorpacjJ II1p08aHII1e npo aonanu rrpn nOMOli.\1I1 
10­ l\lilcjJP0 8 0 11t cporoxaraeps: Leic a O C320 . 
'fT. Bnll1~HlI1e 8HeceHHbiX 8 paHy KynbTII18111pye Mbix Ha rvo­
ra . kax III nneuxax Kep8TII1 HOl\II1T08 III cjJII16po6naCT08 Ha nposs­
I III 

neHII1~ 3 Kc c y ,qaTII1 8 Ho- n p o ,qYKT II1 8 Hb IX pea Kl\lI1i1l B paue III 
1111 8 3 epcjJe KT II1 8 HOCTb II1 X pa 3MHO >t<eHII1~ 0l\eHlI18 anll1 no : 
ro o - TOnli.\II1He crpyn a III creky no,qne>t<ali.\ellt rpauynaunou­
)n­ HOIlt T KaHII1; 
:1, 111 ­ - COCTa8Y III CTeneHII1 8 blpa>t<eHHOCTII1 eocn arurrensuoa 
t lll 8 IilHepll1nbTpal\1I1111 paHb l n 111M rpo l\II1TaM 111 , rIl1CTII10l\II1TaMII1 , nea­
,,0 ­

KOl\II1Ta Mill , r ll1 r a HT CKII1 M II1 MH oro~,qepHbIMII1 Kn e TK a M II1 r u na 
ITbl IiIHOpO,qHbIX T e n (8blpa >t<eHHa~ - 3 6anna , yMepeHHO 8blpa­
a 8 >KeHHa~ - 2 6anna , cnabo 8blpa>t<eHHa~ - 1 6ann) ; 
3a - KOnll1yeCT8Y Ke p a T II1 HOl\ II1T0 8 8 cpe3e , x a p a KT e p y II1 X
 
bl.
 pecnonoxce nua 8 paue . 

~ b l ­ P e30p6l\lI1fO YKa3aHHb iX MaTpll1 l\ ,qo n On HII1Te n b HO npoae­
mo p~nll1 8 y cn08111~ X in vitro 8 npouecce Bbl,qep>t<1I18aHII1~ II1X 8 
Tbl : nlilTBTenbHOill cpene 8 ycno8111~ X CO npn TeM­

2-II1HKy6aTOpa
i83 neparype 3 7 ° C 8 Te yeHlI1e 35 CyT . 

n8 3 Pe3ynbTaTbl U o6cyJKI1eHUe 

Pauee HaMill 6blno noxaaauo , YTO He 6 o n b W ll1e «onu-re ­
n b ­ crsa MO,qll1cjJlI1l\lI1pYIDli.\ero nOnll1Mepa cYli.\eCT8e HHO 1113Me­
IT.; 

H ~ fOT ,qecjJopMal\1I10HHO-npO YHOCTHble ceoncraa nneaox 1113 
Flb-' 

XIiIT II1 Ha III XIIIT0 3 a Ha [5] . B «a-recr ae M O,qlll cjJlII l\ II1 PY fOli.\ II1X 
III; nortvnvepoe 6blnll1 IIIcnonb30Ba Hbi n onlll8111Hllln08blill cnnpr
b ­

mBC) , uenruoncaa III ee 3cjJII1Pbl. n p ll1 Ky n bTII1 Blll p 0 8 a HIIIII1
 
i1111;
 

~1il 6p06na cToB Ha Ta KII1 X KOM n 0 3 111 l\1II 0 HHb IX nneuxax 8bl~ C­
ns­

III . 

3~- Ta6m1Lja 1. XapaKTepUCTI'IKa KOMn03UlIuOHHbiX nneHOK aa 
b­

~a n 

31D­
E, rna (Yn ' Mna 

nn ~ 

8C­
0 5,20±0,21 107±4 

HlI1nOCb , YTO 88e,qeHlI1e nBC III uenruonoasi 8 XII1TIIIH np1l180­

,qIl1T K CYli.\ eC T 8 e HHOM Y y xy,qweHII1ID ycn0811111t pOCTa Kn e TOK 

Ha KOMn03111l\1I10HHbI X nneHKa x - cjJII16p06naCTbi ya CTII1YHO 

an reaupoaanncs. HO He pacnnacrsreonncs III norll16anlll. 

.Qn~ ynYYWeHII1~ a,qre 3111111 III nponlllcjJepal\1I1111 nepr-ians­
HblX cjJII16p06na CT08 Ha XII1T0 3 a H0 8 0 ill MaTpll1l\e 8 cjJOpMO ­

80YHbie pacraops: XIIIT03 aH a 880,qll1nlll paCT80p «cnnareua 
8 KOnll1yeCT8e 2, 5 , 5 III 1 0 % OT MaCCbl XII1T03aH a . 6blnll1 

1113yyeHbi ,qecjJ0pMal\1II0HHO-npOYHOCTHble C80llt CTBa nneuo«, 
IIIX nOpll1CTOCTb, Ha,qMoneKyn~pHa~ OpraHII13al\lI1~ MeTo,qOM 

pe-rrreuocrpvxrvpuo ro aaanuaa III MopcjJonOrll1~ MeTo,qOM 

cKaHlI1pYfOli.\ellt 3neKTpOHHOilt MII1KPOCKOnL'1l11 . 

Pe3ynbTaTbi MeXaHlI1yeC KIIIX II1cnblTaHlI1i1l (r aon . 1 ) CBII1­

,qeTenbCT8YfOT 0 803paCTaHII1111 >t<eCTKOCTIII nneHKIII XII1T0 3 a Ha 

nplll 88e,qeHIIIII1 8 Hee y >t<e He60nbWII1X xonn-iecrs xorin are ­
Ha . n08blWeHII1e KOHl\eHTpal\1I1111 no cnern-aro npwaorurr K 

pocry Mo,qyn~ ynpyrocru. npeneria nn aCTII1YH OCT II1 III npo-i­
HO CTII1 MaTepll1ana. 3TO XopOWO cornacvercs C ,qaHHbIMII1 

3neKTpOHH Oilt MIIIKpOCKOnll1 111 KOMn03111l\1I10HHbI X nneuo«. H a 

MII1 KpocjJO TorpacjJlI1~ X nneuo« Ha6nfO,qaIDTC~ MII1KpocjJII16pll1nnbi 

xonnareua 8 06beMe XII1 T 0 3 a Ha, xcropsre 0 6ecneYII1BafOT 

apMII1p08aHII1e XII1T0 3 a HOBOilt M aTpll1l\bl . Xaparcr ep npouecca 
,qecjJopMlI1p0 8a HII1~ nneuo« npll1 B8e,qeHIIIIII «onna reua 8 XII1­

T03aH 1I13Me H~eTC~. .QecjJopMal\1II0HHble Kpll18ble II1CXO,qHOIlt 

XII1 T 0 3 a H0 8 0 11t n n e HKII1 co,qep>t<aT yyaCTOK nnaCTlI1yeCKOrO 

,qecjJopMlI1p08aHII1~. Ha ,qecjJopMal\1II0H HbIX Kp ll18 b lX KOMno ­

3111l\1I10HHOIlt n n e HKIII , conepxcauieu 100/ 0 xonn areu a , 3 TOT 

yyaCTOK npaKTlI1yeCKII1 OTCyTcT8yeT. V>t<e npll1 ,qecjJopMal\lI1­

~x -1 0 0/ 0 Ha6nlD,qaeTc~ npouecc ,qecjJ0pMal\1I10HHOro yn­

pOYH eHII1~ MaTepll1ana (pnc. 11. 

Ha ,q8yxcnolltH oill nneHKe XII1T03 a H- Ko n n a r e H 3ape rll1CT ­

pnpoaaus: nOHII1>t<eHHble 3HaYeHII1~ Mo,qyn~ ynpyrocTIII no 

cpa8H eHII1fO C nneHKoill YII1CTOro XII1T0 3 a Ha . 3TOT peavnsrar 
TaK>Ke xo p o w o COOTBeTcT8yeT ,qaHHbIM 3 n e KTp o HHOill MII1K­

pOCKOnll1l11, 1113 KOTOpblX cnenyer . YTO OCH08Ha~ M a c c a enos 
«onnareua . pacnonoxceuaoro Ha XII1T03aH08 0 11t noanoxo;e , 
aa IIICKnfOyeHllleM TOHKoro (~0,4 MKM) noaepxu ocrucro 
enos. npencraenser co6oill rnoriynapusre 06pa308aHII1~, 

vrano cno co ti-nste K caMOCTO~TenbHOMY BOCnpll1~TII1ID Mexa ­

HlI1yeCKII1 X Harpy30K . Ta KII1M 06pa30M , npll1 MeXaHlI1yeCKOM 

Harpy>t<eHII1I11 TaKoill ,q8yxcnolltHOIlt nneHKII1 8 C~ uarpvaxa BOC ­

np ll1HII1MaeTC~ cncera XII1 T0 3 a Ha . KaK noxaaana 3n eKTpOH ­

H a~ MII1K pO CKOnll1~ , TOnli.\II1Ha enos «onnareua 8 3TOilt crpyicry ­
pe COCTaBn~eT 8 cpe,qHeM 3-3 ,5 MKM n p ll1 06li.\ellt TOnli.\II1He 

nneHKII1 2 1 -23 MKM . 1/13- 3a HII13KOill cnnOWHOCTII1 xorinare­
uoeoro enos IIIMeHHO 8 HeM npn npll1nO >t<eHIIIII1 K nne-nee 
M e XaHlIIyeCKOill HarpY3KII1 HaYII1HaIDTC~ npoueccsi 06pa30­

8aHII1~ Tpeli.\II1H , npvraonsuune K pa3pyweHII1ID 8 c e ill n n e HKII1 . 

H a npaKTII1Ke 3TO npaaonvrr nO HII1>t<eHlI1fO 3HayeHII111t nerpop ­
Mal\1I1111 no pa3pywe HIII~ npll1 MeXaHlI1yeC KII1 X II1cnbiTaHII1~ X 

,q8yxcnolltHoill nneHKII1 ( CM. rarin . 1 ) . 

OCHOBe xm03aHa U Konnare Ha 

CBOHCTBa nneHOK 

(Yp ' Mna cp ' % 

96±4 13±3 1,261 
IblX 

2,5 6,67±0,25 142±2 131±1 11±1 

5 7,01±O,23 150±2 140±1 14±1 

10 7,16±0,29 152±3 148±3 14±2 1,412 

AByxcno il1 Ha~ nneHKa XAH/KOnnareH 4,72±0,16 108±5 120±4 8±1 2,688 

KneTO'lHaR Tpa HCnl1aHT0I10rL1R L1 TKaHeBa" L1H)KeHepL1R TO M V, N. 1, 2010 
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Pt1C. 1. ,Qt1arpaMMa paCTR)I(eHt1R KOMn03t1l.jt10HHb/X nnen o« 
Xt1T03aHa C «onner enoe». 1 - 2,5%, 2 - 5.0%, 3 - 10% 
«onner ene, 4 - IJ,eyxcnotl1HaR nneHKa Xt1T03aH-KonnareH 
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Pt1C. 2 . PeHTreHOlJ,w:jJpaKTorpaMMbl ruieno«, nony'i eHHblX
 
t13 Xt1Tt1Ha (1 J, CMeCt1 Xt1TV1Ha C 5% nac{2J t1 nac {3J
 

YA enbH a~ nOBepxHo c T b B03p a cTaeT np~ n epe x o A e OT 

LJIt1 CT O X It1 T 0 3a HO B 0 ll1 nneH KIt1 K KOMn 0 3 It1Lj ~ O H H 0ll1 (1 0% 

xonnaraxa) It1 AByxcn o ll1HOll1 nne-nee ( 1 ,26 1; 1,412 It1 

2 ,6 8 8 M 2/ r COOTB .), LJTO cevmer enscrayer 0 6 YBenlt1LJe H1t1 1t1 

nOpIt1CTOCT~ . Moprponoras M aTp ~ Lj ~3MeH~eTC~ OT O,qHO­

pOAHOll1 M~KpoKp~CTann~LJeCKOll1 ( n n e HKa ~3 x~To 3a H a ) 

K M~Kpo Heo ,qHo p oAH olil , C B KnIGLJ eH ~~ M ~ «onn are uoa srx 
MIt1Kpocj:m6pll1nn (KoMn03I11LjIl10HHble nneHKIt1 J. .oByxcno lil Ha ~ 

nn eaxa II1Me eT cTp yKTypll1poB aHH ylG no aep xa ocrs C B b IT~ ­

HyTblMIt1 arp erarava MII1Kpocj:J1I16pll1nn xonnare aa . H a ckone 
raxoa n neH KII1 npO CM aTpIl1 BaIGTC~ -rers rpe enos: Be p XHlt1 1il 

(xonn areaoaaa «opxa 0 ,4 M KM); cnoa, o6pa3 0B aHH bi lil rno­
6 ynaMII1 xonn ar eu a : n p OM e >KyTOLJ Hb l ll1 . COCT O~Ll.11111il 1113 He o ­

p~eHTlI1pOBaHHoro XIt1T03 aHa It1 M It1 K p o cj:J 1I1 6 p ~nn «onn areua. 
B b IT~H yTbI X anoru, n nOCKO C T~ nneHKIt1 ; HIt1>KHIt1Iil - HeO p lt1eH­

T lt1pOBaHHb l1il XIt1 T 0 3 a H . n p ll1 npor pe ae n neH KII1 CnO Il1 CTa ~ 

cr pyxry pa coxpaus er cs . Ceoacr s a npll11OTOBneHHbl X KOM ­

n 0 3 1t1 Ljlt1 0H Hb iX nne uo « npueenens: B r aen . 1 . 

H a,qMoneKyn~pHa~ O p ra HlI13a Lj Il1 ~ KOMn 03~ Lj Il1 0 H H b IX nne­

HOK XIt1 T It1 H + 5% n BC It1 nne un« Ha OCH OB e XIt1T03a Ha 

C pa3n lt1 LJ HbiM c o,q ep>KaH lt1eM «cnn are aa 6bln a 1t13yLJeHa C 

n OM 0 Ll.1 b lG penrreaocrpvxrv puoro auan uaa . 
H a pe HTle HO AII1cj:J paKTorp aMM e nn eu o « X II1 T II1 H/ n B C 

(pnc . 2) orcyrcraver perpnexc npu 28 = 20° , xa p aK­

TepH b l1il ,qn~ XII1T It1 Ha 111 OTHOC ~Ll.1I11 Iil C ~ K Me>KMOneKyn~ p Ho lil 

vnaxoaxe ( d = 4. 5 E) . O H npcaanaerca npu c b 8 MKe nne u­
K~ Ha orpaxeuve . 3 T O 03HaLJaeT. LJTO c nou X It1 TIt1 Ha ne xar 

KlleTO'fHaR Tp a H Cn lla HT OllOr OlR Ol TKaHesaR OlHlKeHepOlR TOM V, N. 1, 2010 

3 
2 

Pt1C. 3 . PeHTreHOIJ,t1eppaKTOrpaMMbl tuieno« , nony'ieHHb/X
 
t13KOMn03t1 l.jt1 t11 Xt1T03aHa C «onnereucv :
 
1 - XAH + 2, 5% «onns rene; 2 - XAH + 5% «onnerene:
 
3 - XAH + 10% KOnnar eHa; 4 - «onneren;
 
5 - X/IIT03aH innenxe)
 

B nn OCKOCT~ nn e HK~ . M one kvns : n B C pacnonaraorcs 
B TO nLl.1e nne H K ~ ~ Bbl3b lB a IGT Hap yw e H~ e Me>KMOneKy­

n~pHoro nop~,qKa X~T~ Ha . 

Pe HTreHo,q~cj:J p a KTo rp aMM b l nneuok xvrr naau/konnarea 
(pnc . 3 ) nOK a3b lBaIGT Me30 Mopcj:JHylG H a,qM on eKyn~pHYIG opra­
H It1 3 aLj~ IG . H a sce x nneaxax n p ~CyTCTBye T O,qIt1H Wlt1pa K ~ !~ 

perpnexc B 0 6 naCT~ y rn o s 18- 2 4 ° 2 ~ , xa pa xrepaua KaK 

An~ X~T03aHa Ixpuaas 5) , Ta K ~ nns xonn areua ( Kp lt1Ba fl 41. 
Hexoropsre ~3Me He H~~ Ha 6ntoAaloTc~ S 06naCT~ 10-1 2 ° 20. 

3m nsa perpnexca np~CyTCTBYIGT Ha ,q~cj:JpaKTO rp a MM e XIo1­

T03aHa , ~HTe HC II1 S H O CTb II1 X Y M eHb waeTC~ C YBenlt1LJeHIt1 8M 

COAep>K a HIt1 ~ konnareua S K OMn03 ~LjIt10 H H b IX nneu xax. 
n p lt1 Kyn bT It1 B lI1 p OB a Hlt1111 cj:J 1t16po6n aC TO B Ha K O Mn 03 1t1 11~I ­

OHHblX nne-xax y CTa Ho Bn e HO, LJTO eaeneu ne B XIt1T It1 H nBC 
n p 1l1 S0,qIl1T K CYLl.1eCT SeHHOMY yxyn ureu-no y c n o s lI1 lil pocra 
Kn e TOK - Ha KOMn03I11Lj~OHHb I X n n eH Ka x Ha 6n IGAana Cb nlt1Wb 

LJa CT II1 LJH a ~ anreaas cj:J1I16po6naCTOB It1 O TCyTCTs~e 06pa30­

SaHII1 ~ MOHo cno ~ . B se,qe HlI1 e xonn areua B x~T03aH . -ranpo­
rue . n plt1B OAIt1T K y nyLJ W e HlI1 1G an re a un It1 nporu-cpepaua« 
Kn eT OK . n p ll1 3TO M , LJeM oon sui ee KOn ll1 LJ eCT BO xonnarena 
es ene ao B XII1T0 3aHo s YIG M aTp lt1 Ljy , TeM nv-uue n p OIl1CXOAIo1T 

an reaa s 111 nponacpepauns KneT OK . 

.on ~ 0 6eCneLJ eH II1~ ny-uue ro n~TaH~~ Kyn bTII1 B~ pyeMbl x 

KneTO K 111 B0 3 M O>KHOCT II1 II1X npcpa cranu s no 0 6beMY MaT­

pll1Ljb l, TO ecrs cj:JOp M lI1pOB aHIt1~ rp exraep-u,ix MaTpIl1Lj, 6 bln lo1 

nony-i eus: r y6yaTbie MaTplt1Ljbl 111 3 paCTBOp o S XII1T 0 3 aHa, 

conepxaumx 1 0 % xonnarena . S 2 % y KCy CHOIil 111 B 2 010 

rnyTaMII1HO BOIil KII1CnOTa x . Xapa KTepll1CTII1Ka MaTpWiHblX ry6­
-iarerx M a T e p ll1an OB npnaenena B r aen . 2 . H a 3neKTpOHHOCl 

MIt1Kp ocj:JoTorp acj:J1t1111 (pnc. 4 Al BII1,qHa crpyxrvpa ry60 K. co­
CTO ~ Ll.1 a~ 1113 CKS03Hbi X n o p 111 ~Y eeK . 

III cnb ITaH ~~ nony-reaasrx nn euo « 111 ry6 0 K S III HCTIt1 ryT8 

LjIl1TOn Or ll1 111 PAH B ka-recrae MaTp ll1Lj nns K yn bT lI1 slt1pOBaHIt1~ 

Kn eTOK noxaaaruo . YTO H8 o6e ll1x cpopv ax KOM n 0 3 111T OB A8P­

ManbHble cj:J1I16po6naCTbl Xo pO WO 3aKpenn~IGTC~ It1 06pa3YlOT 

MOHO Cn Oll1 aa 5 Cy T. Kyn bTIt1B lI1 p o B a H It1 ~ 6 e 3 pa apyureuns 
MaTp lt1 Ljb l. B KOHTponbHoM onsrr e M aT p lt1 Ljb l Bbl,qep >KIt1 Banlo1 

B nlt1TaTenb HOll1 cpene 6e3 KaK It1X- n Il1 6 0 pa ap vure -ma 3 5 cyr . 
B 3KCnepll1MeHTanbHbiX pau ax He H a 6n lG,qa IGTC ~ so cnane­
T enbHbl e npo ueccsi . B OpraHII13Me naooparopust x >KIt1BOT­

Hb lX see nneao-unste MaTep ll18nbi nonHOCTblG peaopcnpvor 
aa 10 CyT., B TO BpeM$l Ka K ,qn $l noru-oa pe30p6Ljll1111 ry60K 

Heo6xO AIt1MO nonee nn vr r ern- ace B p e M ~. 
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69 0plllrlllHanbHble IIICCneAOBa HIIIH 

T a 6m1Lja 2 . Xapaxrepacraxa MaTplll"lHblX MaTep llla n o B 

AnH KynbTIIIBlllp oBaHIIIH Kn e TOK 

COCTaB III B"'A MaTplII~bl 

X \l1T03a H + 10% kon nare aa ry6K a 

\113 2% YKCYC HO~ K\I1CJlOTbl 

X\I1T03a H + 10% xon n a re s a ry6Ka 

\113 2% rnY TaM\I1 HoBo~ K\I1CnOTb l 

YAenbHaH Bnaronornouieuae, 
noaepxaocns, M 2/r % 

7,22 50,0 

91,6 

PVlc.4.
 
3neKTpOHHbie MVlKpocjJOTOrpBcjJVlVl ryBoK.
 
nonyyeHHblX Vl3 cmec« paCTBOp08
 
XVlT03BHB Vl 10% «onnerene 8 2 %
 
yKCycHOil1 «ncnot e:
 
A - KOHTponb - cTpyKTypa r y6KVl 6e3
 
KneTOK; 5 -- ry6KB C KynbTV18VlpyeMblMVl
 
KneTKBMVl.
 
MapK ep: A --- 10 0 MKM: 5 - 10 MKM
 

nOpIllCTOCTb, % Ka>KYLI.laHCH 

nnoruocru, Kr/M 3 

34,5 27,2 

36, 1 28,4 

8 H 

'a­
n p 1l1 nO C8B8 HOp M anbHblX ,Q8 pManbH blX cP1I16p 06naCTOBVlIl1 

KO>KVl Y8JlOB8Ka Ha 06pa3L\b l KOM n03VlL\1I10H HbIX nJl8HOK XVlTO­.a« 
3aHa C KOJlJlar8HOM (5 111 1 0 % ) Y8p83 CYTK1I1 Ha6JlIO,QaJlaCb4), 
a ,Qr83111 ~ Ha nOB8pXHOC T1I1 n Jl8HOK 111 HO pMa Jl bH a~ M OPcP 0 JlO ­e . 

<Vl­	 r 1l1 ~ KJl8TOK , conocraaaraaa C KOHTpOJl8M. Y 8 p83 6 CYT . 

8M	 
KJl8TK1I1 CcPOp M 1I1 p OBa Jl 1l1 MOHOCJlOIl1 . H a n Jl8HK8 C 2,5% KOJl­

n a re u a 3aKp8n1l1JlO Cb M8 HbW88 KOJl1l1 Y8CTBO KJl8TOK , Y8M 

B n p 8,Q bl ,Qy ~1I1 X a apna -rrax Vl KOHTpOJl8, HO OHVl COXpaHVlJlVl.l,Vl­
HOpMaJlbHyKJ MopcPOJlOr1l11O 111 >K1I13H 8CnOc o6HOCTb .BC 

Flpn KYJl bTVlBVlp OB a H1I1 111 KJl 8TOK Ha r v c xs x Jl YY W1I18 p e ­
~Ta 

3yn bTaTbi n o x a a an a r y 6 Ka , nO JlYY8 HHa~ 1113 ,Q1I1 aJl 1l1 3 0 Ba HH O­
Wb 

30 ­ 10 p a c ra o pa X1I1 T0 3 a Ha C 1 0 % KOJlJlar8Ha B IJlYTaM1I1HOBOll1 

K1I1CJlOT8, Ha KOT Op OIl1 KJl8TK1I1 cPOpM1I1pylOT M HOIOCJlOIl1Hb l1l1
P O ­

n n a CT H8 TonbKO Ha n OB8p XHOCT 1I1 , HO 111 B rJly 6 111H 8 r y 6 KVl 
~VlVl 

(CM . P1l1 c . 4 ) . 
" H a 

n p 1l1 1I1cnblTaHVl1l1 ,QBYXCJlOIl1HbIX X1I1T03aH -KOJlJl ar8H OBbIXp,1I1 T 
nn 8H OK B bl~C H1I1 JlOCb , '-lTO, H 8CM OTP ~ Ha ,QOCTaTOYHO XOp O­

W8 8 COCTO~ H1I18 KJl8 TOK , B n pOL\ 8CC8 KYJlbT1I1B1I1pOBaH1I1~ n n 8 H­

Ka CKpY Y1I1Ba8TC~ n o Kpa~M, YTO 3aTp Y,QH~8T paBHOM8pH08 

pacnp8,Q8n8H1I18 Ha H8 1ii KJl8TOK 111 cPOpM1I1pO BaH1I18 MO HOCJlO~. 

n OJlY K O Jl1l1Y 8CT B8H Ha ~ OL\8H Ka 1I1X pacnp8 ,Q8Jl8H 1I1~ ri p en­

CTaBJl8Ha Ha puc. 5 . 
np1l1 r1l1CTOJlOr1l1Y8CKOM , MOPcP0M8TP1l1Y8CKOM 111 1I1MMyHO­

r 1l1 CTOX1I1M 1I1 '-l8 CKOM 1I1 CCJl 8,QOBa H1I1 111 B p a3Jl1l1YHb iX Bap1l1a HTaX 

3KC n8p1l1M8 HTOB 6 b lJl 1l1 n OJlY'-l8Hbl CJl8,QYIO~Vl8 P83 YJlbTaTb i. 

B «ontporu.nux Bapl/18HT8X 1 1/1 2 (nJl8HK1I1 111 ry6K1I1 683 

KJl8 TOK) npo acxo n u no cPOpM1I1pOBaH 1I1 8 B p a H8 H8Cn8 L\1I1 cP1I1 ­

Y8CKOlii rpaHYJl~L\1I1 0HHO Iii TKaH1I1 . TOJl~VlHa crpyna C Jl8IiiKOL\1I1­

TapHO-H8 KPOT1I1Y8CK1I1M1I1 MaCCaM1I1 111 cP1I16P1l1HOM COCTaBn~Jla 

57 5± 125 ,3 8 M KM, r pa H YJl ~L\1I1 0HHa ~ T KaH b c o c natio Bb l ­

p a >K8 HHo lii (ry6Ka) 1I1JlVl C YM8P8HHO Bb lp a >K8 HHo lii (nJl 8 HKa) 

r1l1raHTOKJl8TOYH0ll1 p8aKL\1I18i71 111 np8pblB1I1CTblM, OyalOBblM 

YM 8P 8 HH O B b lpa>K8H Hbl M p a 3MH O>K8 H1I1 8 M K8 paT 1I1 HO L\1I1 TO B 

Iryoka) VlJl1l1 n p 8 p bl B 1I1 CTb lM , OyarOBb lM cnano Bblpa>K8H HblM 

pa3MHO>K8H1I18M K8 p a T 1I1 HOL\1I1TOB ( n Jl 8 HKa) (P1l1c. 5 , 6 , 7) . B 
rpaHYJl~ L\Vl O H HOIl1 T KaH 1I1 C B H8C 8 H1I18M r y6 K1I1 683 KJl8TO K 

Ha 6Jl IO,QaJl OCb 88 H8nO JlH08 paccacsraauve . n p 1l1 VlMMyHO­

r 1l1CTOX1I1 M 1I1 '-l8 CKOM 1I1CCJl8,QOBaH1I1111 C np1l1M8H8H1I18M aHT1I1T8Jl 

K L\1I1TOK8p aT 1I1Hy H MW 6 b lJlO o6Hapy>K8H O ,QO 160 111 24 K8 ­

paTVl HOL\1I1TOB B CP838 C BH 8C 8HVl8M ry6K1I1 111 nJl8HK1I1 , COOT ­

B8TCTB8HHO (P1l1c . 7 , 81. 
BBPI/1BHT 3 «i y6KB C qm6po6nBcT8MI/1» . B 3 T0 ll1 r p y nne 

KpblC VlM8JlO M8CTO cPOp MVlpoBaHVl8 B pane H8Cn 8L\1I1cP1I1Y8C­

KOi71 rpaH YJl~ L\1I1 0H HO Iii TKaH1I1 C Bb lp a >K8 HHo lii r 1l1 18 HTOKJl 8TOY­

Holii p 8 aK L\1I18 1ii 111 n p8pb lB1I1 CTbl M , Oy a lOBbl M c n ati o Bb lp a>K8H­

Hb lM pa3MHO>K8 H1I18M K8 p a T VlHOL\VlT OB . TO Jl ~ 1I1 H a crpyna 

C Jl8I11KOL\1I1TapHO-H 8KPOT1I1Y8C K1I1M1I1 MaCCaM1I1 111 cP1I16P1l1 HOM 

C OCTa BJl~Jla 49 0± 11 0, 33 M KM , YTO H8 1I1 M8Jl O CTa T 1I1 CT1I1 ­

Y8CK1I1 3HaYVlM bi X pa 3JlVlYVl Vl (P > 0 ,0 5) no cpaBH8H1I11O C KOH­

TP OJl 8M . B ,Q8 p M 8 1I1M8JlOCb pa3paCTaH1I18 rp aHyn~ L\1I1 0HHO VI 

TKa H1I1 , «or opa a 6 b lJla np8,QcTaB Jl 8 Ha cP1I1 6p 0 6Jl a CTa M1I1 , TOH ­

KOCT8HHblM1I1 « a n n n n s pa w vr. VlM 8 Jla cnano 111 YM8P8HHO Hbl ­

p a>K8 HHb llii OT8K , a Ta K>K8 YM8P8HHO Bblpa>K8HHYIO n1l1McPo­

r 1l1CT 1I1 0L\ 1I1Ta p HY IO 1I1 HcP1I1 JlbTp aL\ 1I1 KJ, c n aco 111 YM 8P 8 HH O Bbl ­

pa>K8HHYIO Jl 8 V1 KOL\1I1Ta p HYIO 111 HcPVlJlbTpa L\1I11O . CT8n8 Hb Bbl ­

pa>K8HHOCT1I1 1I1HcP1I1JlbTpaL\1I1111 r1l1raHTC K1I1M1I1 MH Oro~,Q8P Hb l ­

M 1I1 KJl 8 T Ka M 1I1 , KOTOpbl8 pa c n o n araru a cs so x p vr 3 03111 HO ­

cP1I1 Jl b HO osn aiue-uu. rx HVlT8B 1I1 ,QHbI X crpyxrvp r y 6 KVl, 6blJla 

YM8P8 HHO Bb lpa>K8HH 0Il1 111 Bblp a>K8HHOVI (P1l1 c . 6 , 9 ) 
n p 1l1 1I1MMYHor1l1CTOX1I1 M1I1Y 8C KOM 1I1C CJl 8,QOBa H1I1 111 C npu­

M8H8H1I18M a HT1I1T8Jl K L\1I1TOK8paT1I1HY H MW 6b lJlVl o6Hapy­

>K8Hb l 8 ,Q1I1H 1I1 '-lHb I8 K8paT1I1 HOL\1I1Tbl , KOTOp b l8 pacnOJlaran1l1 Cb 

Oy alOBO B6Jl1l13111 nO B8 p XHOCTH b iX OT,Q8JlO B r pa H YJl ~ L\1I1 0H HO Iii 

TKaH 1I1 (CM . P1l1C . 8) . 

B8Pl/1BHT 4 «iy6KB C KepB TI/1HOLjI/1T8MI/1)). B 3Tolii rpvrine 

x p s tc 1I1M8JlO M8CTO cPOpMVlpOBaH1I1~ B p a-r e H8 Cn8 L\1I1cP1I1­

Y8CKOlii rpaH YJl ~L\ 1I1 0H HO VI T KaH 1I1 C Bb lpa>K8HHOVI r 1l1ra HTOKJl 8­

TOY HOIl1 p8 a KL\1I18111 111 n p8p b lB1I1 CTblM, Bblpa>K8HHblM paa ra -ro­

>K8 HVl8 M K8paTVlH OL\1I1TOB . TOJl ~1I1 Ha crpyns C Jl8I11KOL\1I1Tap ­

HO-H8KP OT 1I1 Y8 CK1I1 M 1I1 MaCCaM1I1 111 cP1I16P1l1 HOM YB8Jl1l1 '-l1l1 BaJlaCb 

111 C O CTaB Jl~Jl a 825±75,2 3 M KM, YT O 1I1M 8 JlO ,QOCTOB 8PHbI8 

pa3JlVlY1I1~ (p < 0 ,0 5 ) n o cpaBH8H1I11O C rpynn on KOHT POJl b Hb lX 

xpsrc . B ,Q8pM8 Ha6JlIO,QaJlOCb pa3paCTa H1I18 rp aH YJl ~L\ 1I10H ­

Holii TKaH1I1, «orop aa H8 1I1 M 8Jl a OTJl1l1'-l 1l1111 n o CTP 0 8 H1I1 KJ OT 

TKaH1I1 KpblC cpaBHVlBa8MbiX r pynn . OHa VlM8Jla cnaoo Vl yM8 ­

p8HHO Bblpa>K8HHblVi OT8 K, Jl 1l1 M cP0 -r1l1CT1I10 L\1I1TapHYIO 1I1HcP1I1Jlb­
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TpBl-1I1lID, cnaco Sblpa>t<eHHYID neViKOl..jIllTapHYID IIlHcjJlIlnb'rpausuo . 
CTen eHb Sblpa>t<eHHO CTIIl IIlHcjJlIlnbTpal..jlllel71 rlllraHTCKIIlMIIl 

MHorO>1,QepHbI MIIl KneTKaMIIl , «oropsre pacnonaranncs SOK­

pyr MaTeplll an a ry6KIIl , 6blna yMepeHHO Sblpa>t<eHHol71 111 

Sblp a>t<eHHOVi (puc. 6 , 9J n p lll IIlMMYHorlllCTOXIIlMlIlyeCKOM 

Ton uiaaa crpy na B pane y «pi,rc pa3n W·IHb1X rpynn, A 
MKM 

IIlccne,Qo s a HIIlIll 6blno oouapvxceuo ticn s uroe xonn-recrao Ke­

paTIIlHOl..jIll TOS - .00 386 S cpeae , «oropsre pac nonarenncs 
CKOn ne HIIl>1MIIl s6nlll 311l nosepXHOCTHb lX ornen oe 111 npOHIIl ­

Ka n lll srny6b rpaHyn >1l..jIllOH Hol71 TKaHIIl , cjJOpMlIlposanlll csoe­

o6pa 3H bie naKyHbl ( CM . puc . 91. 

nonyKonH'leCTBeHHoe pac npen en euae KI1eTOK6 
BOCnaI1lin eI1bHOrO HH<pHI1bTpaTa B pane 
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B KOI1H'leCTBeHHoe pacnpenenea ae KepaTo4HTOB 
B pa ae KpblC pa 3I1H'lH bIX rpynn 
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P/I1C. 5. jJ/I1arpaMMbl pecnpenenenn« B pene:
 
A - TOnlJ..l /l1Hbl ctpvns; 6 - KneTOK eocnennrenenoro /I1HcjJ /I1nb t pete; B - Kepa T/l1HOLj/l1TOa
 

no 
HC 

Till 

KO 

cj:l 
c n 

p a 

Ha 
P/I1c.6. CTI 
TKaHb /113 paHbl y )/(/I1BOTHbIXnepBoliI 

Kal 
r pynnbl (r y6Ka 6e3 KneTOK): 
A - rpaH ynRLj/l10HHaR TKaHb; 

Ta l 

6 - KepaT/l1HOLj/l1Tb /, Kcnpecc/I1pYIOUlMe 6bl 

ablcoKoMoneKynRpHbltl1 Lj/l1TOKeparnH 
HMW a COCTaae rpaH ynRLj/l10HHOtii 061 

TKBH/I1 . 78 
OKpacKa: A - reMaTOKC/I1n/l1H VI303MH; n OE 
6 - npop,YKT peaKLjVlill OKpalJ..leH my 
a KOpW1Heab/tI1 ueer . uoxpeces 
reMaTOKC/I1n/l1HOM M atl1epa, 

Mill ' Ye..A - x200, 5 - x400 
HII1 

111 nr 
par 

I 
na C 
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PII1C.7. 
TKaHb 1113 paHbl y )KlI1aOTHblX nep aotil rpynnbl 
[nneHKa 6 e3 KneTOK): 
A - rpaHynRLjll10HHaR TKaHb; 5 - KepaTV1HOLjIl1Tbl, 
3KcnpeccII1pYlOLljll1e abl co KoMoneKynRpHb ltii LjIl1TOKepaTV1H 
HMWa COCTaae rpaHynRLjll10HHotii TKaHM. 
Oxpecr»: A _. reMaTOK ClI1nll1H 111 30 3MH; 5 - npo~YKT peaKLj /l1 /1 
oc peiuen a KopwlHeabl tii user, u oepecr » r eMaTOKCMnMHOM 
M a0epa . Ya.: A - x.2 00 ; 5 - x.4 0 0 

,00 

t 

PMc . 8 . 
TKaHb M3 paHbl y )KMaOTHbIX nepeoe 
rpynnb l [ry6Ka C qm6po6n aCTBMII1): 
A - rpaHyn RLjll1 0HHaR TKaHb; 
5 -- Kepa T/l1 HOLjMTbl, sscnpec­
ClI1pYIOLljMe ablcoKoMon eKynRpHbli17 
LjIl1TOKepa TV1H HM W a COCTaae 
rpa HynRLj/l10HH00 TK aHM. 
Oxpecx»: A - r eMa TOKClI1n ll1H 
M 303 /11H; 5 - npouv«: peaKLjMM 
oepeiuen a KOpMYHeab/0 user , 
~oK pacKa r eMaTO KCMnMHOM M ail7epa . 
Ya .: 04- x. 2 0 0; 5 - x4 0 0 

P /I1c . 9 . 
TKaHb /113 paHbl y )/(lI1aOTHbIX nepaov, 
rp ynnbl [ry6Ka C Kepam HOLjMTaMII1): 
A .- rpaHynRLjMOHHaR TKaHb; 
5 -- KepaTV1HOLjMTbl, srcopec­
c lI1 pylOLljMe abic oKoMoneKynRpHb/0 
LjMTOKepaTV1H HMW a COCTBae 
r paHynRLj/l1 0HH0i17 TKaHM. 
Ocpecne: A ­ r eMaTOKCMnMHM303/11H; 
5 - npo~YKT peaKLjIl1M ospeiuen 
a KOpMYHea b/0 user ,~oK pa cKa 

r eMaTOKCMnll1HOM M a0epa. 
Ya .: A - x2 0 0 ;[; - x4 0 0 

Bap/IIaHT 5, «nn enr e C c[J/l/opOOnaCTaM/II». TOnli.\IIIHa c r py­

n a C n8i1iKollIIITapHo-H8KP OTIII'-I8C KIIIMIII M acca MIII III cjJlII6plll­

HOM COCTaSmma 7 0 0 ± 5 0, 1 5 MKM , '-ITO H8 IIIM8nO CTaTIIIC­

TIII '-I8C KIII 3H a'-lIll M bIX p a3n lll'-llll ili (p >O ,0 5J no c p aS H8 HIIIID C 

KOHTpon8M . i p a Hy n >lllIll OHHa >l TK aHb 6 b lna npencra s neua 

cjJlII6p o 6 n a CT a M III, TOHKOCT8HHblMIII Kanlllnn>l paMIII , IIIM8na 

cna co III YM8P8HHO Sb lpa>K8 HHb lili OT8K . B H8 i1i IIIM 8na Cb Sbl ­

p a >K8 HHa >l nIllMcjJ O- ,IIICTIIIOllIIITap Ha>l , c nsrio n lll 6 0 Sbl p a >K8H ­

Ha >l n 8 i1i Ko llIIITapHa>l IIIHcjJlll n bTp a lllll>l , CT8 n8 Hb Sb lp a>K8 HHO­

CTIII IIIHcjJlllnbTpa lllll 8i1i ,lII,aHTCKIIIMIII M HOIO>lA8 p Hb IM III kner­

Ka MIII 6 b lna OT c n a c o Sb lpa>KeHH Oili AO Sblpa>K8HH o lii. Cc­
TaTKOS nn 8H KIII S ,paHyn>lll lll OHHO Iii TKaH III o 6H a p y >K8H O He 

6blno ( p IIIC. 6, 10J
Me 

nplII IIIM MyHo,lIIcTo x lIIM III'-Ie c Ko M IIIccneAo saHlII1II 6 b lno
IH 

o 6H ap y >K8H O H8 6 on bw o 8 KOnlll'-l 8C TS O K8 p aT IIIHollIIITOS - A D 
~ 

78 S Cp 838, KOTOp bl8 pacnon aranncs CKOnn 8 HIII>lM III s 6n lll 3111 

IH; nO S8p XHO CT HbiX ornenos III n p o HIIIKa n lll Ha H83 Ha'-lIllTen b HYID 

my6111Hy (CM . p IIIC . 1 OJ . 
T a KIIIM o6pa30M , S 3Tolii rp ynn e Kp b lC IIIM8n o M8CTO rpop ­

M lll pOS aHIII>l S paH 8 H8 cn811lllcjJlII'-I8C KOili ,paHyn>llllllOHH OIii TKa ­

Hili C YM8P8HHO Sblp a >K8HHO Iii , IIII8HTOKn 8TO'-lHOili p8aKlllll 81ii 

III np8pblSIIICTblM , c n a tio Sblp a >K8HHblM p a3M HO>K8 HIII8 M K8 ­

paTIIIHOllIIITO S . 

Bspnsnr 6 «nne-nee C KepaT/IIHOLj/llTaM/II». Toruuuu a crpy­
n a C n e IiiKo llIIITa pH o-H8 Kp oTw-f e c KIIlM III MaccaMIll III cjJIIl6pIIIH OM 

c ocraensn a 500±50 ,15 MKM , '-ITO He IIIM 8no 3H8 '-1I11MbI X 

pa3 nlll'-l lll ili ( p >O ,05J no c pa SH8HIIlID C rpvnnca KOHTp onbHblX 

xpsrc . B A ep M8 IIIM8nOCb pa3paCTaHIIl8 ,paHyn>l lllllOH HOIii TKa­

Hill , KOTOp a >l He IIlM en a OTnlll'-lllllii no CT p o e H1ll1D OT TKa HIll Kp b lC 

c paS HIIIsa8MbiX rpynn. B H8i1i p a3SIIISanC>l c na tio III y M ep8H­

HO Sbl p a>KeHH b llii OT8 K, y M e p e HHO Sblpa>K8HH a>l III Sb lpa>KeHHa>l 

nIllMcjJO-,IIlCTIIlOllIllTapHa >l, c nano nlll60 YM 8 P8HH O Sblpa>K8HH a >l 

n ea souurapaaa IIIHcjJlIlnbTpalllll >l, cre n e u s Sblp a >K8HH OCTIII 

IIlHcjJlIlnbTpa ll llleili ,lIl,aHTC KIIlMIll MH OIO>lA 8PHbIMIll Kn 8 TKa M ill 

6 b lna c nario Sb lp a>Ke HHo ili . O CTaTKOS nn8H KIIl S , p aH yn>llllll­

OHHolii TKaHIll o 6 Ha p y>K8 HO H8 6 b lno ( p n c . 6 , 1 1] . 

n p lll IIIM M yH o,lIl c T o x lIIM III'-Ie c Ko M IIlc cneAOsaHlIl1ll 6 b ln o 

o 6 Ha p y >K8HO H86onb W0 8 KOn lll '-l8 CTSO K8paTIIlH01..1I1lTOS - A D 

53 S CP838, KOTOpb l8 pacn one rarm cs CKOnn8 HIIl>lM Ill s 6n lll311l 

nOS8pXHOCTHb iX ornencs III n p oun x an n Ha H8 3H a '-lIllTenbH YID 

m y 611lH y (C M . p u c. 11] . B 3TOM a a p n a u r e IIlM8n O M e CTO 

cjJOpMlIlposaHllle S p ane He Cn el..1l11cjJlII '-Ie CKOili , p aHyn>ll..1l1loHHo lii 

TKaHIll c o cnario Sblp a>KeHH Oili ,IIl,aHTOKn 8TO'-lHOili pe a Klllll 8 i1i 

III npepbl slIlc TblM , c n a n o Sblpa >K8HH bl M p a 3 MHO>KeHlll e M Ke ­

paTIllHo l..1I1lTOS . 

T a KIIIM o6 pa3 0M , IIIc cneAosaHlll e 3 cjJcjJ8 KT IIISH OCTill 3a ­

>KIIlSn8H IIl>l pa Hb l y Kpb lC C SHece Hlll eM Ke paTIIIH0 l..1 I1lT OS III 

cjJlIl6po 6 nacTos , Ky n bTlIIs lll p y e M b lx Ka K Ha n n e uxa x , TaK III 

Ha rvoxax, IIlM 8 n a MeCTO paanu -ruaa c re n e u s axccynarn e ­

HOi71 p 8 a Kl..111llll n pn socnan8HIIlIll, KOTOp a >l x a p acr e p n a o e an a c e 
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TOnl1.\IIIHOVi crpyna, CTeneHblD Bblpa>KeHHOCTIII aocnannrens­
HOVi IIIHcj:JlllnbTp8l.(1II111 III OTeKa. Creneru, Bblpa>KeHHOCTIII nlllM­
cj:JO-rIllCTIIIOl.\IIITapHOVi III neViKOl.\IIITapHOVi IIIHcj:JlllnbTpal.\1II111 III 
OTeKa y KpblC BO BCeX aapna-rrax onsrra He IIIMena CTaTIII­
CTlIIyeCKIII ,qOCTOBepHbIX pa3nlllYIllVi, n03TOMY MO>KHO roao­
plllTb 0 TOM, YTO Hill nneHKIII, Hili ry6KIII He Bnlll\1nlll Ha npo­
ueccsi cj:JOpMlllpOBaHIII\1 III C03peBaHIII\1 rpaHyn\1l.\1II0HHOVi 
TKaHIII. 

CTeneHb npo,qYKTIIIBHOVi peaKl.\1II111 nplll BocnaneHlII1II 
B npcuecce 3a>KIIIBneHIII\1 paHbl nocne BHeCeHIII\1 B Hee 
KynbTIIIBlllpyeMblx Ha nne-nee III Ha ry6Ke KepaTIIIHOl.\IIITOB 
III cj:J1II6po6naCTOB 6blna paann-n-oa. 3Ta peaKl.\III\1 xapaxre­
pnaoaanacs crene-u.o Bblpa>KeHHOCTIII IIIHcj:JlllnbTpal.\1II111 ru­
raHTCKIIIMIII MHoro\1,qepHbIMIII KneTKaMIII IIIHOpO,qHbIX Ten 
B rpaHyn\1l.\1II0HHOVi TKaHIII. Haurinne e Bblpa>KeHHa\1 rlll­
raHTOKneTOYHa\1 peaKl.\1II111 6blna B eapuaurax C BHeceHllleM 
KepaTIIIHOl.\IIITOB III cj:J1II6p06naCTOB Ha ry6Ke. B 3TOVi CB\13111 
MO>KHO KOHCTaTlllpOBaTb, YTO MaTeplllan ry6KIII \1Bn\1eTC\1 
ocnee nnnreru.uo- III Tpy,qHope30p6l11pyeMblM ,qn\1 kne­
TOK MaKpocj:JaranbHo-rIllCTIIIOl.\IIITpaHOro pana, K KOTOpblM 
OTHOC\1TC\1 r nra-rrckne MHoro\1,qepHble KneTKIII. 

'{epes 12 CyT. nocne TpaHcnnaHTal.\1II111 Ha paHbl KneTOK, 
KynbTIIIBlllpyeMblx Ha nneukax, B rpaHyn\1l.\1II0HHOVi TKaHVI 
6blna nocrviruvra nonuaa pe30p6l.\1II\1 nneuo«, rorna KaK npn 
BHeceH1II1II KynbTIIIBlllpyeMblx KneTOK Ha ry6Kax, crpyxrypu 
ry6KIII el1.\e 06HapY>KIIIBan1llCb B pauax. BepomHo, ,qm pe­
30p6l.\1II111 ry6KIII Tpe6YIOTC\1 ocnee ,qnlllTenbHble CpOKIII. 

IIIMMYHorlllcTOXIIIMlIIyeCKOe uccnenoaaune nokaaano. YTO 
Ha 12-e CYTKIII TeyeHIII\1 paHeBoro np0l.\eCca Halll60nbwee 
korut-recrau KepaTIIIHOl.\IIITOB Bbl\1Bn\1nOCb B eapna-rre C BHe­
ceHllleM KepaTIIIHOl.\IIITOB Ha ry6Ke. OyeBIII,qHO, B 3TOM cny-iae 
MoryT 6blTb ,qOCTlllrHyTbl oonee Bblpa>KeHHa\1 Mlllrpal.\III\1, npo­
nncpepauns III pa3MHO>KeHllle KepaTIIIHOl.\IIITOB, III, COOTBeT­
CTBeHHO, oonee «oporxne CpOKIII annrenuaauan paHbl. 
KpOMe roro, HeCMOTp\1 Ha TO, YTO B TaKOM aapna-rre Ha­
oruonancs He3aBepweHHbiVi np0l.\eCC pe30p6l.\1II111 III pa3BVI­
Tille rlllraHTOKneTOYHOVi peaKl.\1II111 npn TpaHcnnaHTal.\1II111 B paHy 
KynbTIIIBlllpyeMblx Ha ry6Ke KneTOK, 3TO He IIIMeno He6na­
ronpuaruoro B03,qeVicTBIII\1 Ha cj:JOpMlllpOBaHllle rpauynsua­
OHHOVi TKaHIII, a, Ha060pOT, cnocoticraoaano Bblpa>KeHHoMy 
pa3MHO>KeHIllID KepaTIIIHOl.\IIITOB III vcnne-uuo np0l.\eCCOB pe­
napal.\1II111 B paHe. 

PVlc.10.
 

TKBHb Vl3 pBHbJ Y)l(VlBOTHbIX nepsoVr
 

,pynnbJ (nnenxo C cj.JV16po6nBcTaMVi):
 

A-- 'pBHynRL.jVloHHBR TKBHb:
 

5 -- KepBTVlHOLjVlTbl, 3KcnpeccVlpY/OL1.iVre
 

BblcoKoMoneKynRpHbl1ll LjVlTOKepaTV1H
 

HMW B COCTBBe ,paHynRLjVlOHHOJiJ
 

TKBHVl.
 

OKpBCKB: A - ,eMBTOKCVlnVlH Vl 303J!1H;
 

5 - npouv«: peBKLjVlVl orpeiue»
 

B KOpVlYHeBbJIll LjBeT, p,OKpBCKB
 

I8MBTOKCVlnVlHOM MBlllepB.
 

YB.: A - x200; 5 - x400 

PVlc.11.
 

TKBHb Vl3 pBHbJ Y)l(VlBOTHbIX neceo«
 

rpvnttu (nneHKB C KepBTVlHOLjVlTBMM):
 

A - ,pBHynRLjVlOHHaR TKBHb;
 

5 - KepBTVlHOLjVlTbl, encnocc:
 

cVlpyJOUjVle BblcoKoMoneKynRpHbJIll
 

LjVlTOKepBTVlH HMW B COCTBBe
 

,pBHynRLjVlOHHOIll TKaHVl.
 

OKpBCKB: A - ,eMaTOKCVlnVlH Vl 303J!1H;
 

5 - nootiy«: peaKLjVlVl onpeiue«
 
B KOpVlYHeBbJIll LjBeT, p,oKpacKB
 

,eMaTOKCVlnVlHOM MB0epa.
 

YB.: A - x200; 5 - x400 

3a«maLfeHHe 

nonyyeHHble III oxapaxrepaaoea-uu.re KOMn03111l.\1II0HHble 
MaTeplllanbl Ha OCHOBe XIIIT03aHa C ,q06aBKOVi «cnnareua B 
BIII,qe nneuo« III ry60K IIIcnblTaHbl B ka-recree MaTpllll.\ nplll 
KynbTIIIBlllpOBaHlII1II KneTOK C ueru.o nonyyeHIII\1 rpaucnnau­
TaTOB ,qn\1 3a>KIIIBneHIII\1 pan npOBe,qeHHble IIIcnblTaHIII\1 acex 
MaTeplllanoB in vitro III in vivo nponewnucrpnpoaann OTCyr­
crane TOKClIIyeCKoro arprpekra Ha KynbTIIIBlllpyeMble KneTKIII 
III Ha >KIIIBYID TKaHb opraunavia. KynbTIIIBlllpoBaHllle cj:J1II6p06­
naCTOB KO>KIII -renoaeka in vitro Ha acex oopasuax B Teye­
Hille 35 CyT. He Bbl\1BlllnO 61110,qerpa,qal.\1II111 Hili onuoro 1113 
06pa3l.\OB. Tor,qa KaK B ycnOBIII\1X in vivo npn 3a>KIIIBneHIIIIII 
pan y>Ke Ha pauuux cpokax, Yepe3 12 CyT. nocne rpauc­

KneTO'lHaA rpaacnnaaronora a M TKaHe ua R MHlKe He p MA TOM V, N. 1, 20 1 0 

nnaHTal.\1II111 KneTOK, KynbTIIIBlllpyeMblx Ha nneHOYHblX MaTe­
pnanax, 06Hapy>KeHa noru-aa pe30p6l.\1II\1 MaTpllll.\. 3HayVI­
TenbHblX OTnlllYIllVi no COCTO\1HIIIID pereuepapviouien TKaHVI 
B 61110nTaTax III npoueccy 3a>KIIIBneHIII\1 Me>K,qy pa3HblMVI 
BaplllaHTaMIII MaTeplllanOB He 06Hapy)KeHO. 

l/lcnonsaoaaane ,qn\1 3a>KIIIBneHIII\1 pan paapaocra-uu.ix 
MaTpllll.\ Ha OCHOBe XIIIT03aHa III «onnareua npencraensercs 
nepcneKTIIIBHblM. l/lcnom.aoaauue MaTpllll.\ B BIII,qe ry60K 
MO>KeT 6blTb onTIIIManbHblM nns npnroroaneuvra KneTOY­
HblX npo,qyKTOB B rpexraepusrx KOHCTPYKl.\III\1X. 

Pa60Ta asmoru-eua nplll nonnepxoce nporpaMMbl npe­
3111,qlllyMa PAH "C!JYH,qaMeHTanbHble HayKIII - Me,qIlll.\IIIHe» , 



13 

npoekr «Coan auue HOBblX p aCCa CbIBaIDLl.\IIIXC51 MaTplII'·IHbIX 

MaTe p lllan OB Ha OCHOBe npuponasrx non ucaxapanoe .Qn51 
KynbTIIIBlllp OBaHIII51 Kn eTOK KO>KIII -i enoee x a VI rpeucnna-rr a­
L1 111 V1 npVl 3a >K VlBne HVI VI pa-r» . 
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