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UCCJIE~OBAHUE UOJIUMEPHhiX MUKPOHOCUTEJIEM, 
HAfPYJKEHHhiX UPOTUBOBOCUAJIUTEJihHhiMU 
UPEUAPATAMU, ~1111 TEPAUUU MO~EJihHhiX 
~E<I>EKTOB KOJKHhiX UOKPOBOB 
A.B.Mypyeoa*, A.M.llepwHeoa**, E.H.illHwau;Ka.a*·**, T .r .Bonooa*·** 

*HHcmumym 6uorjJu3uKu CO PAH; **HHcmumym rjJyHaaMeHmallbHoii 6uollozuu u 6uomex
HOJlozuu c!JTOY BIIO Cu6upcKozo rjJeaepallbHozo yHuBepcumema, KpacHo5lpcK 

J1CCJI€,[IOBaHa 3<j}<j}eKTHBHOCTh rrpOTHBOBOCITaJIHT€JibHh!X rrperrapaTOB, ,[I€ITOHHpOBaHHb!X B 

ITOJIHMepHbl€ MHKpO'IaCTHQbl H3 pe3op6HpyeMb!X rrpHpO,l:IHh!X ITOJIH3<j}HpOB ITOJ!Hfll,l:lpOKCMaJI

KaHOaTOB, Ha MO,[I€JibHb!X ,[le<j}eKTaX KO)KHb!X ITOKpOBOB, Bbi3BaHHb!X XHMH'l€CKHM Q)KOfOM, 

na6opaTOpHb!X )KYIBOTHbiX. BoCCTaHOBJieHH€ KO)KHb!X ITOKpOBOB rrpH rrpHM€H€HHH HHKarr

cynHpOBaHHb!X <j}opM rrpOTHBOBOcnaJIHT€JibHbiX rrpenapaTOB B B¥1,[1€ arrrrJIHKaQHH MHKpO

qacTHQ B reneBoM MHKpooKpy)KeHHH npoTeKano aKTHBHee no pR.z:IY noKa3aTeneii (nnoma,~:~b 

Q)KOfOBOH paHbl, CKOpOCTb paH03a)KHBJI€HHR, KOJIH'leCTBO aKaHTOTH'l€CKHX T51)K€H, KOJIH

qecTBO BonocRHbiX <j)onnMKynoB H caJibHbiX )Kene3) , 'leM npH Tpa,~:~HQHOHHOH TeparrHH. Pe-

3YJibTaTbi IT03BOJIRIOT C,[leJiaTb Bb!BO,[I 0 rrepcneKTHBHOCTH pa3pa6oTaHHOH <j}opMbl rrpenapa

TOB, ,[I€ITOHHpOBaHHh!X B pe3op6HpyeMbl€ ITOJIHMepHbl€ MHKpO'IaCTHQbl, ,[IJIR JI€'l€HHR ,[le<j}eK

TOB KO)KHh!X ITOKpOBOB. 

Kmo'leB&Ie cnosa: pe3op6upyeMbze no!luMepbz, no!lu-3-zuopOJ<cu6ymupam, cucmeMbZ KOHmpollupye
Moii OOCmaBKU JleKapcmB, nOllUMepHbze MUKpO•tacmWjbl, MoaeJlbHbZe oerjJeKmbl KOJICHblX noKpOBOB 

Pa3pa6orKa 3cpcpeKn1BHbiX npenaparos AJlH neYe
HII1H nospe)f()J.eHII1li1 KO.>KHbiX noKpOBOB - aKTyanbHaH 
npo6neMa peKOHCTpyKTII1BHOli1 MeA111l..\111Hbl, o6ycnoB
neHHaH nOCTOHHHbiM pOCTOM KOnii1YeCTBa gecpeKTOB 
KO.>KII1 BCnegCTBII1e O.>KOrOB, TpaBM 111 Xll1pypr111YeCKII1X 
BMewarenbCTB. np111 TPaA111l..\1110HHOVJ repanll1111 Ha paH
HeVI crag111111 paHesoro npol..\ecca c HBneHII1HM111 3Kccy
Aal..\111111 np111MeHHfOT, KaK npaBII1nO, KOHCepBaTII1BH09 ne
YeHII1e nog nOBH3KaMII1, B TOM YII1Cne C cogep.>KaH111eM 
aHTII16aKTep111anbHbiX 111 paHo3a.>KII1BnHfOll\111X npenapa
TOB (Acticoat, "Smith and Nephew Co") [9), KpeMOB 
(Geben cream, ''Tanabe Mitsubishi Pharma Co") [11 ], 
r111gpoKonno111gos (Dodder, "ConvaTec Co") [7). Og
HaKo noBH3KII1 nocreneHHO yxogHT B npownoe KaK 
HeAOCTaTOYHO 3cpcpeKTII1BHOe 111 TpaBM111PYfOll\ee pa
HeByfO nosepxHOCTb cpegcrso. B HaCTOHll\ee speMH 
nonyY111no pa3BII1TII1e Hosoe HanpasneHII1e - pa3-
pa6orKa gonrospeMeHHbiX neKapcrseHHbiX cpopM, 
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np111rOAHbiX AJlH pa3HbiX cnoco60B BBegeHII1H, BKnfO
YaH rpaHcgepManbHble cpopMbl; nocnegHII1e 6na
rogapH MeCTHOMY np111MeHeHII1fO n03BOnHfOT nOBbi
CII1Tb 3cpcpeKTII1BHOCTb gocraBKII1 111 A03Y npenapa
ra s paHe. 

,QnH KOHcrpy111posaHII1H gonrospeMeHHbiX cpopM 
npenaparos Heo6xogii1Mbl cnel..\111anll13111posaHH~e 

MaTepll1anbl, 111CnOnb3yeMble B KaYeCTBe HOCII1TeneV!. 
KaK npas111no, raKOBbiMII1 cnY.>KaT BbiCOKOMoneKynHp
Hble nonii1MepHble Marep111anbl, o6nagaf0ll\111e cnoco6-
HOCTbfO gerpag111posarb B opraHII13Me 6e3 o6pa3osa
H111H TOKCII1YHbiX npogyKToB. Cpeg111 6111opa3pywaeMbiX 
nonii1Mepos Hall16onee ocsoeHbl non1113cp111pb1 MOHO
Kap6oHOBbiX KII1CnOT - nonll1naKT111Abl 111 nonll1rnii1KO
n111Abl, KOTOpble c 1970 r. pa3peweHbl AJlH 111cnonb-
3oBaHII1H B MeA111l..\111He B CWA (United States Food 
and Drug Administration- FDA). Ha sropoM Mecre 
no 3HaYII1MOCTII1 nonll1rll1gpoKcll1anKaHoaTbl (nr A)
nonii1Mepbl MII1Kp06111onOrii1YeCKOrO npOII1CXO)f(,D.eHII1H, 
Koropble no cpasHeHII1fO c non111naKr111gaM111 repMo
nnacTII1YHbl, OKa3biBafOT MeHbWee B03geVJCTBII1e Ha 



ctJAPMAKOflOfMfl M TOKCMKOflOrMfl 

pH TKaHelll 1t1 o6n8A8.10T 6onee AflV1TenbHbtM nep1t10AOM 
pe3op6l..\V1V1 in vivo [1]. 8 pa6oTax V1HCTV1ryra 6V1ocpV1-
3V1KV1 CO PAH noKa3aHa B03MO)f(HOCTb KOHCTpyV1-
posaHV1fl V13 nr A AOnrospeMeHHbiX cpopM neKapcT
BeHHbiX npenapaTOB B BV1Ae MV1KpO'-laCTV1l..\ [4, 10, 13], 
6e3onacHbtX Aflfl pa3HbtX cnoco6os BBeAeHV1fl 1t1 cno
co6Hbtx cpyHKL\V10HV1pOBaTb in ViVO AO 12 HeA V1 60-
nee [12, 14]; Ha na6opaTopHbtX )f(V1BOTHbtX noKa3aHa 
3cpcpeKTV1BHOCTb MV1KpOI.laCTV1l..\, Harp~eHHbiX l..\V1TO
CTaTV1'-leCKV1M npenapaTOM, Aflfl nOAaBneHV1fl MOAenb
HbiX onyxoneBbiX npOL\eCCOB [5,6]. 

l...lenb AaHHolll pa6oTbt - pa3pa6oTaTb 1t1 V1ccne
AOBaTb neKapCTBeHHYIO cpopMy B BV1Ae pe3op6V1pye
MbiX MV1KpOYaCTV1l..\, Harpy)f(eHHbiX npOTV1BOBOCna
nV1TenbHbiMV1 npenapaTaMV1, Anfl ne'-leHV1fl MOAenb
HbtX AecpeKTOB KO)f(HbiX noKpOBOB. 

METO,li;HKA H CCJIE,li;OBAHHH 

V1ccneAOBaHbl MV1KpO'-laCTV1l..\bl, V13rOTOBneHHbte V13 
nonlt1Mepa 3-rV1ApOKV1CMacnflHOIII KV1CnOTbl, CV1HTe3V1-
poBaHHbte no pa3pa6oTaHHolll TexHonorV1V1 [12] 1t1 
Harpy)f(eHHbte neKapcTBeHHbtMV1 npenapaTaMV1: AV1K
nocpeHaKoM 1t1 AeKcaMeTa3oHoM (coAep)f(aHV1e npe
napaTOB - 17.5% V1 1.2% OT MaCCbl nonlt1MepHOIII 
MaTpV1l..\bl COOTBeTCTBeHHO). ll13y'-leHbl cneAYIOL.l\V1e 
xapaKTepV1CTV1KV1 nony'-leHHbiX MV1KpOI.laCTV1l..\: cpeA
HV1111 AV1aMeTp, V1HAeKC nonV1AV1CnepCHOCTV1 (Pdl), s
noTeHL\V1an (V13MepeHV1fl BbtnonHeHbt Ha aHanlt13aTo
pe '-laCTV1l..\ Zetasizer Nano ZS "Malvern" MeTOAOM 
AV1HaMV1'-!ecKoro cseTopacceflHV1fl). 

MoAenbHoe nospe)f(AeHV1e KO)f(HbtX noKposos 
(XV1MV1'-leCKV1111 O)f(Or) npOBOAV1nV1 Ha na6opaTOpHbiX 
Mbtwax (6enbte MbtWV1 nV1HV1V1 8AL8/c Maccolll 20-
23 r) no MeTOAV1Ke [3] HaHeCeHV1eM Ha Bbt6pV1ryiO 
nosepXHOCTb CnV1Hbl pa3MepOM 1 CM2 200 MKn 2.5% 
pacTsopa AV1XpoMaTa KanV1fl B BV1Ae annnV1Kal..\V1V1. 
rV1CTOnOrV1'-leCKV1111 aHanV13 6V10nTaTOB paH n03BOnV1n 
BbtAenV1Tb B paHeBOM npOL\eCCe HeCKOnbKO cpa3: 
TpasMaTV1'-leCKV1111 HeKpo3 (anb Tepal..\V1fl), socnaneHV1e 
V1 pereHepal..\V10HHbtlll rV1CTOreHe3. no rV1CTOnOrV1'-leC
KV1M npOflBneHV1flM 3TV1X cpa3 B TKaHflX onpeAeneHbl 
30Hbl nepBV1'-IHOrO HeKp03a V1 nepV1HeKpOTV1YeCKV1e 
o6naCTV1, B KOTOpbtX npOTeKanV1 npOL\8CCbl pereHepa
l..\V10HHOrO rV1cToreHe3a 1t1 aAanTV1BHolll nepecTpoiii
KV1 TKaHeBbiX 3neM8HTOB B npOL\8CCe nocneAYIOL.l\8111 
Tepanlt1V1. 8 cpa3e TpasMaTV1'-!ecKoro HeKpo3a K 8-M 
CyTKaM y )f(V1BOTHbiX Ha6n10Aancfl HeKp03 3nV1A8PMV1-
ca, coco'-IKosoro 1t1 ceT'-laToro cnoes AepMbt. nno
ll\aAb O)f(OroBOIII paHbl y BC8X )f(V1BOTHbiX COCTaBV1na 
8 cpeAH8M 5.01 CM2• 

>KV1BOTHbte c MOAenbHbtMV1 O)f(oraMV1 6btnV1 pa3-
AeneHbt Ha 3 rpynnbt (no 6 oco6elll B Ka)f(Ao~): i -fl 
(oTpV1l..\aTenbHbtlll KOHTponb) He nonyYana Tepan~-110; 
2-fl (rpynna cpasHeHV1fl) nony'-lana annnV1Kal..\V1V1 AV1-
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KnocpeHaKa c AeKcaMeTa3oHoM (0.08 Mr AV1Knocpe
HaK V1 0.02 Mr A8KCaMeTa30Ha Ha OAHO )f(V1BOTH08) 
e)f(8AH8BHO B Te'-!8HV18 11 cyr; 3-111 rpynne Ha paHy 
HaHOCV1nV1 MV1Kpol.laCTV1l..\bt c AenoHV1posaHHbtMV1 npe
napaTaMV1 B COCTaBe renfl Ha BOAHO-OpraHV1'-18CKOIII 
OCHOB8, COA8p)f(aBwero BOAOpaCTBOpV1Mbte nonV1-
M8pbt B A038, aHanorV1'-!HOIII TaKOBOIII B rpynne cpaB
H8HV1fl. npenapaTbl B BV1A8 MV1KpO'-laCTV1l..\ HaHOCV1nV1 
Ha paHeByiO nosepXHOCTb 1 pa3 B 3 CyT Ha OCHO
BaHV1V1 npoBeASHHbiX paHee V1CCneAOBaHV1111, B pe-
3ynb TaTe KOTOpbiX 3cpcpeKT S)f(eAHeBHOrO HaHeceHV1fl 
MV1Kpol.laCTV1l..\ Ha KO)f(y 6btn CXO)f( C pe3ynbTaTaMV1 
OAHOKpaTHOrO HaHeCeHV1fl 8 Te'-leHV1e 3 CyT [8]. 

AnV1T8nbHOCTb 3KCnepV1M8HTa COCTaBV1na 20 CyT, 
B TOM '-!V1cne OT Ha'-lana TepanV1V1 - 12 cyr. ,0V1Ha
MV1KY npol..\ecca pereHepal..\V10HHoro rV1cToreHe3a 1t1 
aAanTV1BHOIII nepecTpOIIIKV1 TKaH88biX 3neMeHTOB B 
paHe B npOL\8CC8 neKapCTBeHHOIII Tepanlt1V1 V1CCne
AOBanV1 rV1CTOnorV1'-18CKOIII T8XHV1KOIII V1 M8TOAaMV1 
nnaHV1MeTpV1V1. V13MeHeHV1e nnoll\aAV1 paHesolll no
sepxHoCTV1 onpeAenflnV1 no MeTOAV1Ke [2] c onpe
AeneHV1eM cKopocTV1 3a)f(V1BneHV1fl paHbt. ,Unfl rV1c
Tonorlt1'-lecKV1x V1ccneAoBaHV1111 61t1onc1t110 KO)f(V1 npo
BOAV1nV1 nocne 8biB8A8HV1fl )f(V1BOTHbiX V13 3KCnepV1-
M8HTa nep8A03V1pOBKOIII 3cpV1pHOrO HapK03a Ha 4, 8, 
12-e CyTKV1 nocne Ha'-lana TepanV1V1. V1ccneAoBaHV1fl 
BKn10'-lanV1 Ol..\SHKY socnanV1TenbHolll peaKL\V1V1 1t1 npo
flBneHV1fl aKaHT03a (noKa3aTenb yclt1neHHolll nponlt1-
cpepal..\V1V1 6a3anbHbiX V1 WV1nOBaTbiX Kn8TOK); nOA
C'-18T KOnV1'-18CTBa por08biX KV1CT (MapKep OTCTaBa
HV1fl AV1cpcpepeHL\V1POBKV1 KneTOK 3nV1A8pMV1Ca B yc
noBV1flX YCKOp8HHOIII pereHepal..\V1V1); Ol..\eHKY KOnV1-
'-18CTBa canbHbiX )1(8n83 V1 BOnOCflHbiX cponnV1Kyn 
(V1CTO'-IHV1K H8AV1cpcpepeHL\V1pOBaHHbiX 3nV1TenV1anb
HbiX Kn8TOK, n03BOnfliOL.l\V1X yYaCTBOBaTb 8 pereHe
pal..\V1V1 3nV1AepMV1ca npV1 o6wV1pHbtX, Herny6oKV1X 
XV1MV1'-l8CKV1X O)f(Orax KO)f(V1). 

CTaTV1CTV1'-leCKYIO o6pa60TKY nony'-leHHbtX pe3ynb
TaTOB npOBOAV1nV1 C V1CnOnb308aHV1eM CTaHAapTHOro 
naKeTa nporpaMMbt "Microsoft Excel", "Statistica 8.0". 
CpeAHV1e 3Ha'-leHV1fl 1t1 ow1t16KV1 cpeAHero Ol..\8HV1BanV1 
B 3aBV1CV1MOCTV1 OT Benlt1'-IV1Hbl Bbt60pKV1 no U KpV1T8-
pV110 MaHHa-YV1THV1 1t1 t KpV1Tep~tt10 CTbiOASHTa (ypos
HV1 3Ha'-IV1MOCT~tt: 0.05 1t1 0.01 ). Pe3ynbTaTbt nplt1BeAe
Hbt B BV1A8 X±m. 

PE3YJihTAThl HCCJIE,li;OBAHHH 

MeTOAOM V1cnapeHV1fl pacTsopV1Tenfl V13 TpexKoMno
HeHTHolll 3MynbCV1V1 nony'-18Hbl MV1KpOI.laCTI'Il..\bl, Hecy
ll..lV1e npoTV1BOBocnanV1TenbHbte npenapaTbt (AV1Kno
cpeHaK, A8KCaMeTa3oH). MV1Kpol.laCTV1l..\bt ccpepV11.lec
KOIII cpopMbl, CP8AHV1111 AV1aMeTp- 630.0±1 0.3 HM, 
V1HAeKC nonV1AV1CnepcHOCTV1 - 0.358±0.007, s-no
TeHL\V1an - -19.20±0.21 M8. 
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neYeHV1e HaYV1Hanocb c 8-x CYTOK nocne cpop
MV1posaHV1fl o>Korosoill paHbl. Y >KV1BOTHbiX, He no
nyYaBWV1X repan11110, Ha npoTH>KeHV1V1 scero 3Kcne
pV1MeHra Ha6ntoAanV1Cb KnV1HV1Y8CKV18 npV13HaKV1 V1H
TOKCV1Kal\V1V1: CHV1>K8HV18 anneTV1Ta V1 ABV1rarenbHOifi 
aKTV1BHOCTV1. np111 npOB8A8HV1V1 TepanV1V1 (rpynna 
cpasHeHV1fl 111 3-f! rpynna) B reYeHV1e nepBbiX 2-3 CYT 
KnV1HV1Y8CKV18 npV13HaKV1 V1HTOKCV1Kal\111V1 6blnV1 yMe
peHHbiMV1 111 nonHOCTbiO V1CYe3anV1 K 6-8-M CYTKaM 
Ha6n10A8HV1fl. 

PereHepal\V10HHbllti 3cpcpeKT B paHax np111 npV1-
MeHeHII1111 npenaparos, AenoH111posaHHbiX s M111Kpo
YaCTV1L\bl, nporeKan aKTV1BHee, YeM B rpynne cpas
HeHII1fl (pV1C. 1 ). nnoll\aAb O>KOfOBO!ti paHbl YM8Hb
WV1naCb Ha 8-e CYTKV1 repan111111 y >KII1BOTHbiX 3-lti rpyn-

nbl AO 0.5 CM2 (npaKTV1Y8CKV1 B 10 pa3), B rpynne 
cpasHeHV1fl AD 0.875 cM2 (s 5.7 pa3a), s rpynne 6e3 
TepanV1V1 AO 1.75 CM2 (B 2.75 pa3a) (pV1C. 2). CKO
pOCTb 3a>KV1 Bn8HV1fl paH B 3-il! rpynne COCTaBII1na B 
nepBble 4 CYT TepanV1V1 B CP8AH8M 0.113 CM2/CYT, C 
4-x no 8-e CYTKV1 - 0.50 CM2/CYT, YTO npeBbiWano 
noKa3ar enll1 B rpynne cpasHeHII1fl (Ha 0.1 03 111 0.33 
cM2/cYT coorsercrseHHO). K 12-M CYTKaM repan111111 
y >KII1BOTHbiX BC8X 111CCn8AY8MbiX rpynn KOpOYKa OT
TOpranaCb 111 o6Hapy>t<II1BancH nonHOL\eHHbllti KO>K
Hbllti noKpOB (p111 C. 1 ). 

Ha 2-4-e CYTKII1 repan111111 np111 M111KpocKonw-tec
KOM 111CCn8AOBaHII1111 KO>KII1 B M8CTe AecpeKTa fii1CTO
norii1Y8CKaf! KapTII1Ha so scex rpynnax 6btna cxo>t<elti: 
orMeYancH oreK scex cnoes AepMbl, socnan111renbHaR 

I 4-e cyTKI1 I I 8-e cyTKI1 I 112-e cyTKI11 

[]] 

!II 

[]] 

PHc.l. BHeiiiHI1H Bl1,!1 COCTOHHHH paHeBhiX ,necpeKTOB K0)£{11 MhiiiieH 1-H rpyrrmi (6e3 Tepam111; a) , 2-H (rpyrrrra cpaBHe
HI1H; 6) 11 3-H (B). 
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Puc. 2. Ll)maMHKa 113MeHeHHH rrnomal111 paHhi rrp11 Tepa
III111 Tpal111I.li10HHOH 11 HOBOH neKapCTBeHHOH ¢opMOH B BH
lje M11Kp0'1aCTI1I.l. 
1-3 - 1-3-51 rpyrrrrhi. 

KJl8TOLfHaH 111Hcp111nb Tpa4111H, pacnpOCTpaH8HHblll1 OLfa

rOBblll1 HeKpoa scex cnoes KO>KIII , cnaaM MenKIIIX co

cy,QoB (p111c. 3). 
B 1-111 rpynne (6ea Tepan111111) Ha 8-e cyTKIII Bbi

HBnHnii1Cb M8CTa OTTOp>K8HII1H CTpyna V1 HarH08HII1H, 

OTCYTCTBV18 B8pXHV1X cnoeB KO>KV1. C ysenlt1Lf8HV18M 

,Qnlt1TenbHOCTV1 Ha6ntO,Q8HV1H B 3TOII1 rpynne OTM8Lf8-

HO H83HaLfV1T8nbH08 CHV1>K8HV18 BOCnanlt1T8nbHOII1 V1H

cpV1nbTpa4V1V1 (p111c. 3, a). Mopcponorlt1YecKaH Kap

TV1Ha 3a>KV1Bn8HII1H paH8BbiX ,QecpeKTOB y >KV1BOTHbiX 

3-111 rpynnbl 111 rpynnbl cpaBH8HV1H 6blna lt1Holl1: y MHO

rlt1x >KV1BOTHbiX OTM8Lf8Ha 3nV1T8nV13a4V1H paH, B rpa

HynH4V10HHOII1 TKaHV1 BbiHBneHO yMepeHHOe KOnV1-

Lf8CTBO COCY.QOB, OTM8Lf8Ha ,QV1cpcpy3HaH V1 cna60Bbl

pa>K8HHaH V1Hcpll1nbTpa4V1H rpaHynH4V10HHOII1 TKaHV1 

(pV1C. 3). K KOH4Y Ha6ntO,Q8HV1H B 3TII1X rpynnax KO>Ka 

Ha MecTe ,QecpeKTa np111o6perana 3.QOpOBblll1 BV1.Q 

(pV1C. 1, 2). 
K KOH4Y 3KcnepV1MeHTa Ha6ntO,Qanacb TeH,QeH-

4V1H K CHII1>K8HV1t0 rny6111Hbl BOCnaneHV1H B 3KCnepV1-

M8HTanbHOII1 rpynne. B He3HaYV1TenbHOII1 creneHV1 

socnaneHV1e Ha6ntO,Qanocb B rpynne cpasHeHV1H, B 

To speMH KaK B rpynne, He nonyYaswell1 repan1t1t0, 

rny6111Ha socnaneHV1H ocrasanacb 3Hal.flt1TenbHO Bbl

coKoll1-1740 MKM (Ta6n. 1). Cne,QyeT OTM8TII1Tb, LfTO 

OTCYTCTBV18 H8Kp03a K KOH4Y 3KCnepV1M8HTa OTM8Lfa

nOCb ronbKO B rpynne c npV1MeHeHV1eM cpopM npena

paToB, ,QenOHV1pOBaHHbiX B MV1KpOYaCTV14bl; B rpyn

ne 6ea repan111111 111 B rpynne cpasHeHV1H KO>Ka sHew

He V1Mena 3,QOpOBblll1 BV1,Q, O,QHaKO 3acpV1KCV1pOBa

nV1Cb MV1HV1ManbHble HeKpOTV13V1pOBaHHbl8 yYaCTKV1 

B BV1,Qe HeynnOTHeHHOII1 3nV1TenV1anbHOII1 TKaHV1. 

CanbHble >Kene3bl 111 sonocHHble cponnV1Kynbl 

HBnHtOTCH V1CTOLfHV1KOM He,QV1cpcpepeH4V1POBaHHbiX 

3nV1TenV1anbHbiX KJleToK (aHanorV1LfHbl no crpoeHV1tO 
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I 4-e cyTKI1 I 112-e cyTKHI 

0 

[]] 

[[] 

Puc. 3. ,[(HHaMHKa paHo3a)!{I1BJieHHH y Mbi!lieii: 1-ii: rpynrrhr (6e3 Teparr1111; a), 2-H: (rpyrrna cpaBHeHHH; 6) 11 3-H: (B). 
A - aKaHT03, H - 30Ha HeKpo3a; B - 30Ha BocnaJIHTeJibHOii: HH<jmnhTpaQHH, C)K - caJibHbre )!{eJie3hi. 0Kpa!lii1BaHHe 
reMaTOKCI1JII1HOM I1 303I1HOM, x 100. 

KJleTKaM 6a3anbHOrO Cn05l), KOTOpble MOryT y'-!aCT-
808aTb 8 pereHepa4111111 3n111gepM111ca npit1 o6w111p
HbiX, Herny60K111X XII1MII1'-!eCKII1X O>Korax KO>K111. 5o
nee paHH5'15'1 pereHepaTII18Ha5'1 aKTII18HOCTb KO>KHbiX 
noKpo808 OTMe'-lanacb np111 repan111111 npenaparaMII1, 
genoHII1po8aHHbJMII1 8 M111Kpol.jaCTII1L\bl (ra6n. 2). Ha 
8-e cyrKII1 8 3-i/1 rpynne Ha6moganocb no5'18neHII1e 
80noc5'1HbJX nyK081111...\ 111 canbHbJX >Kene3, 8 ro 8peM5'1 
KaK 8 rpynne cpa8HeHII15'1 - ronbKO Hanll1'-1111e poro-
8bJX KII1CT KaK noKa3arenfl 3aMegneHII15'1 A111cfxpepeH
L\111P08KII1 KneroK 3nJ.1gepMa (ra6n. 3). 

He MeHee 8a>KHbJM noKa3areneM penapaTII18HO
ro npOL\eCCa KO>KII1 C'-!111TaeTCfl fl8n8HII18 aKaHT03a -

yronll.\8HJ.1e 1t1 y8enJ.1'-!8HII1e KOnii1'-!8CT8a P5lA08 W111no-
8aroro 111 3epH111CToro cnoe8 c ygnii1HeH1118M 3nll1gep
ManbHbJX OTpOCTK08, npOHII1KaiOll.\111X rny60KO 8 C06CT-
88HHO Ko>Ky. K 4-M cyrKaM or Ha'-!ana repan111111 8 3-i/1 
rpynne no nep111cpep111111 6bJn oTMe'-!eH nponll1cpepa
TII18HbJJI1 aKaHT03 (12 Tfl>Kei/1 C rny6111HOJI1 norpy>KeHII1fl 
300 MKM), 8 rpynne cpa8HeHII1fl np1113HaK08 aKaHT0-
3a He o6Hap~eHo. Ha 8-e cyrK111 repan111111 8 3-i/1 rpyn
ne y8enll1'-!1118anll1cb '-!111cno Tfl>Kei/1 go 18 111 rny6111Ha 
norp~8HII1fl AO 660 MKM (8 rpynne cpa8H8HII1fl -
4 T5l>Ka 111 312.5 MKM COOT8eTCT88HHO). K 12-M CyT
KaM 8 3-i/1 rpynne 1t1 8 rpynne cpa8HeHJ.1fl orMe'-lam1Cb 
nonHafl pereHepal...\1115'1 gecpeKTa c 111C'-!e3H08eHII1eM 
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Ta6n1111..4a 2. Kom1YeCTBO BOnOCs:!HbiX cponn~KynoB ~ canbHbiX >Kene3 np~ Tepan~~ KO>KHbiX ,QecpeKTOB CB060,QHbiM~ 
npenapaTaM~ ~ BKntoYeHHbiM~ B non~MepHble M~KpOYaCT~I..Ibl 

CpoK ~ccneAOBaH~~ 
rpynna 

4-e cyrK~ 8-e cyrK~ 12-e cyrK~ 

1-11 (6e3 TeparrHH) - - 8 BJI. 4 C)K, 8 Pf 

2-11 (rpyrrna cpaBHeHHH) - 8 Pr 22 BJI , 17 C)K 

3-.a rpynna - 5 BJI, 9 C)K 20 BJI , 15 C)K 

npHMe'IBHHe. PI- poroBble KMCTbl , Bfl - aonocRHble nyKoBMLJbl, C)l(- canbHble >Kene3bl. 

Ta6n1111..4a 3. Kon~Yecrso aKaHTOT~YecK~x Ts:l>Kel1 ~ cpe.QHS'ls:l rny6~Ha ~x norpy>t<eH~s:l B gepMy np~ KOM6~H~poBaHHol1 
repan~~ A~KnocpeHaKoM ~ geKcaMeTa3oHOM 

rpynna 
4-e cyrK~ 

1-.a (6e3 TepanHH) -

2-.a (rpyrrna cpaBHeHHH) -

3-.a rpynna 12 THJKeM, 300.6 MKM 

aKaHT03a V1 80CCTaH08n8HV18 MOpcponorV1Y8CKOrO 

CTp08HV1~ 3IIV1A8PMV1Ca. 

B u,enoM Ae~CT8V1e C8060AHbiX cpopM npena

paTo8 111 AenoHV1p08aHHbiX 8 MV1KpoYaCTV1U,bl 6blno 

conocTa8V1MO, OAHaKo no P~AY noKa3arene~ (nno

ll.\aAb O>KOro80~ paHbl , CKOpOCTb paH03a>KV18neHV1~, 

KOnV1'-18CT80 aKaHTOTV1'-18CKV1X T~>Ke~, KOnW·i8CT80 80-

noC~HbiX cponnV1Kyno8, canbHbiX >Kene3 111 poro8biX 

KV1CT) penapaTV18Hbl8 npOLJ,8CCbl 8 KO>Ke >KV180THbiX, 

nonyYa8W~X TepanV110 8 8V1A8 MV1KpOYaCTV1LJ,, 6binV1 

6onee 8blpa>KeHHbiMV1. CneAyeT OTMeTV1Tb np111 3TOM , 

'-ITO TPaAV1U,V10HHYIO Tepan11110 8 8V1Ae Ma3e8biX annnV1-

KaU,V1~ npenapaTo8 npo80AV1nV1 8 cpa3y neYeHV1~ e>Ke

AHe8Ho 8 T8Y8HV1e 11 cyT, 8 TO 8peM~ KaK MV1KpO

YaCTV1U,bl HaHOCV1nV1 1 pa3 8 3 cyr. 

nonyYeHHbl8 pe3ynbTaTbl n0380n~IOT nonO>KV1-

TenbHO OLJ,8HV1Tb nonV1MepHbl8 MV1KpOYaCTV1U,bl 1113 

nr A , Harpy>t<eHHble npOTI-18080CnanV1TenbHbiMV1 npe

napaTaMV1, 8 KaYeCT8e nponoHrV1po8aHHo~ cpopMbl 

npenapaT08 An~ 80CCTaH08V1TenbHO~ TepanV1V1 KO>K

HbiX noKp0808. 

Pa6oTa 8blnOnHeHa npV1 nOAA8P>KKe rpaHTa npa-

8V1TenbCT8a P<D AnH rocyAapcT8eHHO~ noAAep>KKV1 

HayYHbiX V1ccneA08aHV1~, npo80AV1MbiX noA pyKo-

80ACT80M 88AYL1\V1X yYeHbiX 8 pOCCV1~CKV1X o6pa30-

8aTenbHbiX yype>KAeHV15lX 8blcwero npocpecclt1oHanb

Horo o6pa308aHV15l (nocTaH08n8HV18 npa8V1TenbCT-

8a P<D NQ 220; npoeKT "61t1oTexHonorV1V1 H08biX 6V1o

MaTepV1ano8"), V1 nporpaMMbl V1HTerpaLJ,V10HHbiX V1C

cneA08aHV1~ npe3V1AV1yMa CO PAH (npoeKT NQ 93). 

CpoK ~ccneAOBaH~~ 

8-e cyrK~ 12-e cyrK~ 

7 THlKeM, 295.6 MKM 16 TIIJKeM, 324.7 MKM 

4 THJKa, 312.5 MKM aKaHT03a HeT 

18 THJKeM, 659.7 MKM aKaHT03a HeT 
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