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Lens nccinenoBanusi. Llenpro Hamero ucciaeIOBaHus OBLIO OMPEACIICHUE MHTEHCUBHOCTH MHUKPOIUPKYIISIINU
KPOBH B 30HE 3)KHMBJICHHSI TIOJIHOCJIOMHOW PaHbl KOXH JIOOHOM 00JIaCTU KPBIC, ISl IPOTHO3UPOBAHUS CKOPOCTH
1 XapaKTepa pereHepaTopHOTO MPoIecca ¢ MOMOIIBI0 METo/Ia JomuIeporpadun TkaHe pereHepara.
Marepuajbl 1 MeTOAbl. DKCIIEPUMEHT OBLI BBHIMOMHEH Ha 10 Oenbix OECIOpPOIHBIX IOJIOBO3PENBIX KpPHICaX,
KOTOPBIM 0] 3(UPHBIM HApKO30M B JIOOHOW OOJACTH JIMIIEBOW YacTW TOJIOBHl HAHOCWIIM CTaHAAPTHBIC
TOJIHOCIIOMHBIE KOKHBIE PaHbI IUIOMaAp0 100 MM%, 9TO B cpeHeM COCTaBIsio 6% OT IUIOMAIH TENA.
Pesyabratbl. [lokazaHo, 9To JaHHBIC MOMILICPOTPaPUUECKUX HMCCICIOBAHMN B IOJHOW MEPE COOTHOCSTCS C
MHUKPOCKOIIMYECKOM KAPTHHOW W  TIOKA3aTeNisiMH, IIOJIyYCHHBIMH NpU MOP(POMETPHH, YTO MOXKET
CBUJICTEILCTBOBATh O KAaYECTBEHHOM H3MEHEHUU CTPYKTYp B 30HE pEreHepara M 3aBUCHUMOCTH CKOPOCTH
32)KUBJICHHS PAHBI OT MHTEHCHBHOCTH KPOBOTOKA B MUKPOLUPKYIIITOPHOM pyCIIe.

Uepe3 5 cyTok B HOBOOOPa30BaHHOW TPaHYJIAIMOHHON TKaHW OOHApPYKWBACTCS 3HAYMTEIBHOE KOIMYCCTBO
MHUKPOCOCYIIOB M Pa3HOOOpa3HbIC KJIIETOYHBIC 3JIEMEHTa TKAHEBOTO UM TeMAaTOTCHHOTO MPOUCXOXIeHHs, Ha 10
CYTKH KOJIMYECTBO COCYZOB BO3pacTaeT, o0ecneunBas TPOPHUKY MOTHOCIOWHOTO KOXKHOTO pereHepara, a 3aTeM
HACTYIaeT UX 3aKOHOMEpHAs PEayKIIHs.

3akawuyenne. JlaHHBIC JMHEWHBIX W OOBEMHBIX CKOPOCTEH KPOBOTOKA B MHKPOIUPKYISITOPHOM pyCie
CIIOHTAaHHO DPETeHEPHPYOMEH paHbl IO3BOJNMIM BEIIBUTH ITOKA3aTeIW CyMMAapHOTO ITOIIEPEYHOrO CEUYCHHS
MHUKPOCOCYJIOB U KOJTMYECTBA KPOBH, MOCTYIAIOMICH B 001aCTh pereHepara, KOTOPbIe MOXKHO HUCIOIb30BATh IS

OIIEHKH XapaKTepa BO3JIEHCTBHS Pa3IMYHBIX CTUMYJIATOPOB 3)KHUBJICHNS B KA4€CTBE KOHTPOJIS.

KuroueBble ciioBa: Pereneparusi, MUKpOLUPKYIATOPHOE Pyciio, fomrieporpadus, TMHEHHbIE U
00BEMHBIE CKOPOCTH KPOBOTOKA.

BO3MOXXHOCTH ~ KOHTPOJMpOBAaTh  IPOLECC BBISIBUTH 0Cc0OEeHHOCTH KpOBOTOKaA B
3aKUBJICHUS B JIMHAMUKE SIBISETCA KpailHe MUKPOLMPKYJISITOPHOM pycie B 30HE
BOXHOM C TOUKM 3peHUs OOIEeH OIeHKH 3a)KUBJIEHUSI, YTO OCOOEHHO Ba)KHO NPU OIICHKE
XapakTepa pereHepalud, a TakXke BoIpoca XapakTepa penapaTUBHOIO Ipolecca.
KOPPEKTHUPOBKU TEUEHUs COBPEMEHHBIM Matepuan ©“  METOABI  HCCIIEIOBaHUS.
METOJIOM  HCCIIEJOBaHUSI ~ MUKPOLMPKYJISAIUH, OkcriepuMeHT OblT BhIMONHEH Ha 10 Oernbix
KOTOpPBIN MO3BOJIIET HE TOJBKO OLIEHUTH OOLIMiA 0ecropOoaHbIX MIOJIOBO3PENbIX KphICax,
ypoBeHb mepudepuyeckor mneppy3uu, HO U MOOOPAHHBIX TMPUHIUIY AHAJIOTOB C YYETOM
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Maccel Tenma (200-250 1), moma (caMKH) H
Bo3pacta  (6-8 wmec.) Bce  xuBOTHBIC
CONEpXaNNCh B  CTAaHIAPTHBIX  YCJIOBHUSAX
BHUBapUs C ydeToM TpeOoBaHUU K pabore C
HKCIEPUMEHTATbHBIMU JKUBOTHBIMH.
BriBenenue
MPOBOIWIN B cOOTBETCTBUM ¢ [Ipukazom No 742
13.11.84

MIPOBEICHUS

KHUBOTHBIX us3 OKCIICPpUMCHTA

oT «O0  yTBepXkaEeHUU

pabor ¢

IIpaBun
HCIIOJIb30BaHUEM
OKCIIEPUMEHTAIBHBIX KUBOTHBIX». Ha paboty
HOJIY4ECHO pa3pelleHue OJTHYECKOro KOMMTETa
TI'MY. Kpbicam 1noj 3QuUpHBIM HapKO30M B

JOOHOM 00JIaCTH  JIMIEBOM YacTH TOJOBEI
HAHOCHIJIH CTaHJapTHHIE MOJIHOCJIOMHEBIE
KOKHBIE paHbl Mmiomaznelo 100 MM, 4uTO B
cpeaHeM CoCTaBisuio 6% OT IUIOIIAAM Tena.
Homnmieporpaduueckoe HCCIICOBAHKE

MUKPOLIUPKYJSIIUM B OOJACTH  paHbl  OBLIO
MPOBEICHO C TOMOIIBI0  YJIBTPA3BYKOBOTO
KOMITbIOTEPU3UPOBAHHOTO npubopa
«Munnmakc—/lomnep-K». bpuin ncnosb30BaHbl
paboTarorue

CocrosHue

yABTPA3BYKOBbIC JaTUMKH, Ha
25 MTI 1.
MUKPOIUPKYJISIIIA OIIPECIISIIOCH
ABTOMATHYECKH, C TIOMOINBIO MPOrPAMMHOTO
obecrieuenuss npudopa. MecToM KOHKPETHOTO

PacCiojIoXKCHUA AaT4YrKa ObLIa BBI6paHa TOYKa

qaCTOTC

Ha TpaHUOC C TMOBPCKIACHUCM, C YIJIOM
NOCTaHOBKM 60 rpaaycoB K IOBEPXHOCTH, UYTO
JaBaJi0 BO3MOKHOCTbL IIOJYYUTb JaHHBIC C
HanOOJIbILIETO qucia MHUKPOCOCY/IOB.
VibTpa3ByKOBOM CUTHAJI C IPYIIIBI Pa3IMYHBIX

[0 XapaKTePy COCYIOB TI'PAHYISIMUMOHHOM TKAHU

BbIpaXaJiCd 3BYKOM B BHAE CJA0BIX IO
aMILIUTYZE MyJIbCALIAMN.
Pesympratel u  ux oOcyxaenue. Ilpu

00paboTKe JOMIIIEPOrpaMM, MOJTYYCHHBIX Ha
Pa3HBIX OJTamnax 3aXUBJICHUSA MbI MOJYYUIA
JaHHBIE O JUWHAMUKE JIMHEWHBIX U OOBEMHBIX
cKopocTel KpoBoToka. Ha rpaduke oTpakeHbI

MOKAa3aTeIu CPEAHEH CUCTOIMYECKOW OOBEMHOMU
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CKOPOCTH KpPOBOTOKa, T.€. KOJIWYECTBA KPOBH,
MOCTYTAIOUIEH B HUCCIIEAYEMbIil yU4acTOK TKaHH,
B eMHUILY BpeMeHu (puc.l).
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Puc.1. I'padux m3meHeHus: 00bEMHON CKOPOCTH
KPOBOTOKA I1TOCJIe HAHECEHUS paHBI.

AHanmM3 JUHAMUKH TIOKaszarejedl KpOBOTOKA
JI€MOHCTPHPYET,
32)KUBIICHHSI

qTo

(daza

(opMHpOBaHUE T'PaHYJIIUOHHONW TKaHU TOJIBKO
HAUYMHAETCsl, YPOBEHb CUCTOJIMYECKON 00bEMHOI

Ha TEpPBbIX

BOCHAJICHNU),

JTamnax
Korjaa

CKOpOCTH KpOBOTOKa MCIAJICHHO HApPacCcTacT.

Onnako, HaumHas ¢ 6-7-X CyTOK TIOCHE
omepalii MO0 HAHECEHHIO KOXHBIX  paH,
HaOMIOIAeTCs  pe3KWid  MoabeM  0O0BEMHOM
CKOpPOCTH KpPOBOTOKA, CBSI3aHHBIH c
dhopmupoBaHUEeM ITOJIHOLIEHHOTO
MUKPOIMPKYISTOPHOTO pycia B 30HE
penaparuu. Pan HUCCiIeq0BaHui [1,2,3]

MOJTBEPKIAIOT, YTO NIPU YBEITMUEHUH 0OBEMHOM
CKOPOCTH KPOBOTOKA YBEJIMYUBACTCS IUIOIIA/Ib
KanWUIIpHOU (DUIIBTpAIlny, a, CICI0BaTEeIbHO, U
BEIMYMHA  TPAHCKAMWLUIIPHOTO OOMeHa B
TKaHAX.

CpemHsisi CUCTONTMYECKas JINHEHHAsS CKOPOCTh
OoTpakaroImas OOy IUIOMAIb
CYMMapHOTO TIOIEPEYHOTO CEUCHHUsSI COCYIOB

KpOBOTOKa,

HCCIIEyeMOTO y4acTKa TKaHH, IIPEACTaBICHA Ha
pUCYHKe 2.
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Puc.2. I'paduk cpenHen
CHUCTOJIMYECKOM JTMHEHHON CKOPOCTH KPOBOTOKA

HN3MCHCHUA

MoCJie HAaHECEHUS! PaHBbl.

[Tokazarenu cpeaHen
JUHEHHON CKOPOCTU KPOBOTOKA HA MPOTSHKEHUU
HKCIEPUMEHTA HEYKJIOHHO PacTyT, UTO CBSI3aHO

CUCTOJINYECKOU

C aHAJIOTUYHOU TUHAMUKOH cpenaHen
CHUCTOJIMYECKON 0OBEMHOM CKOPOCTH KPOBOTOKA
¥ HEOOJIBIIOH TUIONIAIBI0 TIONIEPEYHOTO CEYCHHUS
HOBOOOpa30BaHHBIX COCYAOB B pereHepare. B
MpOLIECCE pEreHepalud paHbl MPOUCXOAUT
3aKOHOMEpPHAas PEOyKIHs COCYIIOB, TIO3TOMY
JUHENHHass CKOpPOCTh TMOBBIIIAETCS, 4YTO HE
MPOTHUBOPEUUT 3aKOHY bepHymnu (deM MeHblie
TUIOMIA/(b TONEPEYHOTO CEYCHHUsS, TEM OOIbIIe
JTUHEWHAas CKOPOCTh).
KonnyecTBeHHBII ~ aHAIM3  JOMIIEPOBCKUX
KPUBBIX OCHOBBIBAJCS HE TOJBKO HA OLIEHKE
BEJIMYMH CKOPOCTEM KPOBOTOKA, HO M pacyere
WHJIEKCOB nynbcanimu  ([ocnuura),
nepudepudeckoro comnporusneHus (Ilypceno).
3HaueHusl JaHHBIX WHACKCOB PAaCCUUTHIBAINUCH
npubopom apromarnuecku. Ha pucynke 3
Mpe/CTaBlieHa JUHAMUKa HHJAeKca lociauHra B

MPOIIECCE PEreHEePAIU PaHbI.
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Puc.3.I'padux m3mMeHEeHUs WHIEKCA ITYJIbCAIH
(I'ocnuHra) mocie HaHECEHUS PaHBbI.
[TokazaTenu MHAEKCa MyJIbCALIUUA CHIKAIOTCA

Ha MPOTAKCHUN 3aXXHBJICHHA, TO €CThb

COCyaAnUCTOC COIIPOTHUBJICHUC KpPOBOTOKY
YMCHBIIACTCAL.
Z[anee Mbl OHOCHHUJIM  OUHAMHUKY  HHJIACKCA

nepudepudeckoro conpotusneHus: (Ilypceno),
OTPAXalolIEr0  COCTOSSHUE  COIPOTHBIICHUSA
KpOBOTOKY JHMCTajbHEe MecTa u3MmepeHus. Ha
pucyHke 4 mnpelcTaBlieHa IWHAMUKA HWHIAEKCa
[Typceno.
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Puc.4. ['padpux
nepudepudeckoro comnporusienus (Ilypceno)

N3MCHCHUA HNHJICKCa
MOCJIC HAHECCHHUS PaHbI.

[epudepuyueckoe CONpOTHUBICHUE TMAJACT,
YTO CBHICTEIBCTBYIOT O TOM, YTO OOJBIIOE



LllecTtakoBa B.I". et all
pycna...

KOJIMYECTBO MHKPOCOCYZIOB B 30HE perapanuu
MOJIBEPTaeTCsl PEAYKIIMU, a OCTABIIUECS COCY/IbI
Oonce KpYIHBIC, OHHU COXPAHAIOTCS H 10
nedekra.
CHmxkenue unzekca I[lypceno cBUAETENbCTBYET

3aBEPILICHUN SNUTENU3AL N
0 MUKPOLMPKYJIATOPHBIX HM3MEHEHUSAX B 30HE
permapanudyd, a HUMEHHO 00  YJy4IlIeHUH

KPOBOTOKa B TKaHAIX. HOJIy‘-IGHHI)IC JaHHBIC HEC

OpOTUBOpEYAT  pe3yibTaTaM  MCCIEIOBAHHS
0O.B.Xanemno (2008) [2].
[TokazaTenu JomuieporpapuuecKux

WCCJIEIOBAaHUN B IIOJIHOM MEpE COOTHOCATCS C
MHUKPOCKONIMYECKOW KAPTUHOM M JTaHHBIMHU
MOP(POMETPHH, YTO MOKET CBHIETEITLCTBOBATH O
Ka4yeCTBEHHOM H3MEHEHHUU CTPYKTYp B 30HE
perexepara u

3a’KHUBJICHUA PaHbL oT

3aBHCHUMOCTH CKOpPOCTH
WHTEHCHUBHOCTH
KPOBOTOKa B MUKPOLIUPKYJISTOPHOM pycie [3].

3akmroueHne. JlaHHBIC JTMHEHHBIX U OOBEMHBIX
CKOpPOCTEW KPOBOTOKAa B MHUKPOLHUPKYIITOPHOM
pycie CHOHTAaHHO pEreHepupylouleil paHbl
MO3BOJIMJIM BBISBUTH IOKa3aTed CyMMAapHOTO
MOTIEPEYHOTO MHUKPOCOCYJIOB |

KOJIM4YCCTBa KpPOBH, HOCTyHaIOH_Ieﬁ B 00JacTh

CCUCHUA

pereHepara, KOTOpble MOXXHO HCIIOJIb30BaTh ISt
OLIGHKM XapakTepa BO3JACHCTBUS pa3IHMUHBIX
CTUMYJSITOPOB ~ 32)KHMBJICHHUS B  KauyecTBE
Honmeporpaduyeckoe

HUCCICAOBAHHUEC IIO3BOJIACT OLNCHUTH TCUCHUC

KOHTPOJIS.

BCEX OTaloB pEMmapaTMBHOIO Ipolecca, B
CKPHUHUHTOBOM peKuUMe KOHTPOJIUPOBATh
COCTOSIHUE ~MHKPOIMPKYJIATOPHOTO pycia B
obmactu

pereucpara, MPOrHO3UpPOBATH n

KOPPEKTUPOBATH MPOIECC 3aKUBJICHUS.

HcToynnky GUHAHCMPOBAHUS: HET.
CToJIKHOBEHHE MHTEPEeCOB: HET.
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RESUME

Screening of a microcirculatory bed in the dynamics of reparation of experimental extensive full-
layer skin wounds

Shestakova V.G. ', Banin V.V. %, Bazhenov D.V.', Davydov B.A. '
"Tver State Medical University, Russia. Tver. Russian Federation
*Moscow State University of Medicine and Dentistry. Moscow. Russian Federation

Purpose of the study. The aim of our study was to determine the intensity of microcirculation in the
area of healing of a full-thickness wound in the skin of the frontal region of rats, to predict the speed
and nature of the regenerative process using the Doppler method of regenerate tissues.

Materials and methods. The experiment was performed on 10 white outbred adult rats, which under
ether anesthesia in the frontal area of the front of the head were applied standard full-thickness skin
wounds with an area of 100 mm2, which averaged 6% of the body area. A Doppler study of the
microcirculation in the wound area was carried out using a Minimax — Dopler-K ultrasonic
computerized instrument with a sensor operating at 25 MHz. The state of microcirculation was
determined automatically using the software of the device.

Results. 1t is shown that the data of Doppler studies are fully correlated with the microscopic picture
and the indices obtained with morphometry, which may indicate a qualitative change in the structures
in the regenerate zone and the dependence of the wound healing rate on the blood flow intensity in the
microvasculature. After 5 days, a significant number of microvessels and various cellular elements of
tissue and hematogenous origin are found in the newly-formed granulation tissue, for 10 days the
number of vessels increases, ensuring trophism of full-thickness skin regenerate, and then their regular
reduction occurs. By 15 days, the defect area is completely covered by an even layer of the newly
formed epithelium, under which there is a connective tissue scar component, in which the vessels are
few, they are mostly located closer to the hypodermis, but they have a significant diameter and length,
which is reflected in the increase in both linear and volumetric blood flow velocity.

Conclusion. The data of linear and volumetric blood flow rates in the microcirculatory bed of
spontaneously regenerating wounds made it possible to identify indicators of the total cross section of
microvessels and the amount of blood entering the regenerate area, which can be used to assess the
nature of the effects of various stimulants of healing as a control. Doppler study allows to evaluate the
course of all stages of the reparative process, to monitor the state of the microvasculature in the area of
the regenerate in the screening mode, to predict and correct the healing process .

Key words: Regeneration, microcirculatory bed, Doppler, linear and volumetric blood flow rates.
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