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Abstract

In experimental study confirmed the acceleration of wound healing and
forming normotrophic scars tissue in laboratory animals using the transdermal administration
of blood plasma 0 (I) by pulsed electrophoresis under the influence of an external magnetic

field. It was established that the method proposed by the authors prevents the development of
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hypertrophic and keloid scars, and also stimulates tissue regeneration in the surgical area due

to the activation of local regeneration processes.

Key words: blood autoplasm electrophoresis (EFAK), external magnetic field, fibroblasts,

cell growth factors.

Introduction

Blood plasma, as a factor in stimulating regenerative processes in damaged tissues ,
has long attracted the attention of scientists and practitioners, and the wuse of
its platelet fraction has made it possible to solve many of the previously inaccessible
problems. Autologous plasma rich in platelets , as a biological stimulant, began to be actively
used at the end of the twentieth century [1]. Blood platelets , due to the content
of cell growth factors and other biologically active substances in a - granules , stimulate not
only the healing of damaged tissues , but also normalize natural physiological processes ,
causing a cascade reaction of activation of tissue fibroblasts [2, 3], which was confirmed by
histological and histochemical studies [4].

However, injection of autologous plasma blood especially in damaged tissue is
almost always accompanied by side effects such as: pain of the procedure, hemorrhage,
edema tissue in the area of administration, sometimes paresis peripheral nerves and
infection.  Therefore, the authors came up with the idea of non-
injectable transdermal administration of auto blood plasma by pulsed electrophoresis and
currents in an external magnetic field.

The results of previous studies [5-7] confirmed the effectiveness
of the transdermal administration of autoplasmic blood pulsed and by currents using an
external magnetic field for practical use in combustiology, dermatology, neurology, as well as

rehabilitation in the postoperative period.
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The authors of the studies initially suggested a hypothesis, performed a scientific
justification, and subsequently experimentally proved the effectiveness of the introduction
of autoplasm of blood by pulsed electrophoresis in an external magnetic field to stimulate the
healing of wounds and the formation of normotrophic scar tissue after surgical
interventions on laboratory mmouses.

Preclinical studies were conducted at the Department of Experimental Surgery SU of
the National Institute of Surgery and Transplantology named A.A. Shalimova NAMS of
Ukraine together with the staff of the Department of Physical and Rehabilitation Medicine of
the National Medical Academy of Postgraduate Education named after P.L. Shupyk, LLC
"NMC MEDINTEH".

The purpose of conducted research was to study the influence of the developed by
authors method to stimulate the process of healing of postoperative wounds in laboratory
animals, its introduction into clinical practice, testing and development of medical equipment,

as well as the development of methodological recommendations according to the results.

Materials and research methods

For experimental studies, 2 groups of white rats were formed with an average weight
(275.5 + 15.1) grams. The control group consisted of 10 rats, experimental - 30 . Before the
study , a veterinary examination of the animals was performed. Work with animals, as well as
methods of their anesthesia, met the requirements of the Law of Ukraine "On the Protection of
Animals from Cruelty" No. 1759-1V of December 15, 2009, Order of the Cabinet of Ministers
of Ukraine of July 28, 2010 No. 1585 "On Approving the List of Legal acts on the protection
of animals from cruel treatment”, and “Scientific and practical recommendations on keeping
and working with laboratory animals” State Pharmacological Center of the Ministry of Health
of Ukraine (Protocol No. 8 of 06.22.2012).

Animals of both groups under thiopental anesthesia underwent an incision of the skin
and back muscles of 4 cm in length, after which the wound was sutured in layers with
atraumatic thread Prolen 5.0.

Animals of the control group after surgery did not perform any procedures. On the
4th, 7th, 10th, 14th day after the operation, the animals of the experimental group, after their
introduction into anesthesia, processed the outer surface of the wound with blood plasma of

the 0 (I) donor. Plasma kro vi donor (human) was used for the purpose inability to recruit the
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necessary number of  blood  20.0 ml laboratory animals, without
disturbing haemocirculation . It should be noted that human blood plasma O (I) does not have
antigens and Rh-factor. On the 21st day, the animals were taken out of the experiment.

Transdermal administration of blood plasma of human O ( I ) were
performed according to the method Terekhov - Chuhraev [8].

For this blood volume of 20.0 ml centrifuged by method for authoring, then lower the
plasma layer of riched platelets collected Paster pipette and placed in a Petri cup.

Human blood plasma 0 (I) was applied to the wound surface of the skin of a white
rat using a stainless steel electrode, previously placing it in a Petri dish. Directly itself EFAK
procedure was carried out with the help of the device MIT-EF2 produced by
" NMC MEDINTEH " modified for research. At the time of the procedure, 1.0 ml of blood
plasma was used per animal, which was injected using the EFAK method for 10 minutes.

Introduction plasma was performed by the action of unipolar current pulse duration
0.4 ms, pulse repetition frequency was 37 Hz, the current - (0,7 = 0,1) mA, the electrode area
was equal to 3 cm? . The magnetic field induction on the electrode surface was (270 + 50)
mT. The procedures were carried out for 10 minutes according to a labile technique to the
area of the postoperative suture with a periodicity of 2 times a week. A total of 4
procedures were performed . Animals were withdrawn from the experiment on the 21st day
after the intervention by intraperitoneal administration of an excess of 5.0 % sodium
thiopental solution.

To perform further histological studies, skin and muscle areas in the wound area
were excised . These sites were fixed in a 10.0% solution of buffered neutral formalin, then
they were compacted in paraffin according to the generally accepted scheme. Sections 7 pm
thick were stained with hematoxylin and eosin, picrofuxin according to van Gieson , and the

PAS reaction was performed.

Results and discussion

At the end of the experiment, the epidermis was restored in animals of both
groups. In the animals of the control group, signs of epidermis recovery were noted, a
thickened scar was formed by mature connective tissue  with  signs
of moderate collagen formation, collagen fibers were located predominantly randomly (Fig.
1). Signs of inflammation were weakly expressed in the scar zone, and were practically not

observed in the surrounding tissues . Under epider MISOM in scar tissue and
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surrounding reticular dermis noticed small clumps of tissue basophils 4-6 cells with increased

degranulation level. The scar was hypertrophic with single hair follicles on the periphery.

Fig. 1. Scar zone in a white rat of the control

group. Coloring picrofucsin by Van Gieson . Increase 40.

In animals of the experimental group , at the time of histological studies,
the epidermis was restored, in some areas it was slightly thickened. The
scar was narrow , normotrofichny m , represented formed of reloy connective tissue (Figure
2). In it, more numerous than in the intact areas of the hair follicles, which were located not
deep in comparison with the surrounding areas of the dermis, were noted . In tissue scar tissue

and around it were determined single tissue basophils , mainly without signs of degranulation .
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Fig. 2. Scar zone in a white rat of the experimental

group. Coloring picrofucsin by Van Gieson . Increase 40.
Conclusions
In the control group it was formed mainly hypertrophic scars, in animals of

experimental group - normotrophic. The condition of scars in the postoperative period is

shown in Fig. 3 .1., 3.2

Fig. 3.1. The observation period is 14 days. Control group.

Fig. 3.2. The observation period is 14 days. Experimental group.
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In the control group, more pronounced lymphocytic infiltration was observed, as well
as an increased number of tissue basophils with increased degranulation. Collagen fibers were
arranged randomly, had different thickness and degree of maturity.

In animals of the experimental group, collagen fibers were oriented mainly
tangentially, about the same thickness, and were arranged in an orderly manner. In addition,
amorphous intercellular substance was enriched in glycoproteins. A more active
revascularization of the wound zone was observed in the experimental group. The density of
the vascular bed in animals of the experimental group was greater than in the control.

In animals of the experimental group, complete skin restoration was observed: the
epidermis was restored, as in intact areas, the papillary layer is somewhat denser compared to
intact areas, but without deformation and marked collagen formation. The scar was narrow,
not dense, hair follicles were found in it, which was not characteristic of the preparations of

the control group.

Signs of inflammation in the suture area in animals of the experimental group were

significantly less pronounced than in the control.
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Pedepar. B 5skcnepuMeHTanbHOM HCCIEAOBAaHUM MOJTBEPXKIEHO YCKOpEHHUE
32)KUBIICHUS paH U (OPMHPOBAHUE HOPMOTPO(UUIECKON pyOIIOBOI TKaHW Y JIAOOPATOPHBIX
KUBOTHBIX C TIOMOIIBIO TpaHCAEpPMaJIbHOTO BBeAeHMs IMa3Mbl kpoBu O(I) meromom
UMIIYJIbCHOTO 3JeKTpodope3a Mo ASHCTBUEM BHELIHENO0 MarHUTHOIO MOJIs. Y CTaHOBIIEHO,
YTO MpPEUIOKEHHBIH aBTOpaMH METOJ HPENATCTBYET pPAa3BUTHUIO TUNEPTPOPUYECKUX U
KEJIOUAHBIX PYOLIOB, a TaKXKe CTUMYIMPYET PEreHepaluio TKaHell B 30HE XHUPYprH4ecKOro
BMEUIATENbCTBA 33 CYET AaKTUBALIMK MECTHBIX PEreHEPaI[MOHHBIX IIPOLIECCOB.

KawueBble cjoBa: »siextpodope3 ayromnasmel  kpoBu (EDPAK), BHemnee

MarHuTHoe 1nojie, GpuopooacTsl, (hakKTOPhI pOCTa KIETOK.
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BBenenne. Ilmasma kpoBH, Kak (HakTOp CTUMYJISIUM BOCCTAHOBUTEIHHBIX
MPOLECCOB B MOBPEXKACHHBIX TKAaHSAX, JaBHO MPHUBJIEKAJIA BHUMAHUE YYEHBIX U
MPAaKTUKYIOIIKX Bpayeil, a UCIOJIIb30BaHUE €€ TPOMOOIUTAPHON (PpaKiy TTO3BOIMIIO PEIIaTh
MHOTHE W3 paHee HEeAOCTYMHBbIX mpoOinem. boratas TpomOoruTamu ayTojlornyHas Iuia3ma,
KaK OMOJIOTUYECKUI CTUMYIISTOpP, CTajla aKTUBHO MCIOJB30BaThCs Yyke B KoHie XX Beka [1].
TpoMOounTH KpOBHU, 32 CYET COACpKAHUSA B a-TpaHysaX (PaKTOpOB KIETOYHOTO pOCTa H
IpYyTuX OWOJIOTMYECKH AaKTHUBHBIX BEIISCTB, CTUMYJIHUPYIOT HE TOJBKO 32)KUBJICHHE
MOBPEXKICHHBIX TKAHEW, HO U HOPMAJIHM3yIOT €CTeCTBEHHbIE (PU3UOIOTHYECKHE MPOIIECCHI,
BBI3bIBAsl KACKAJHYIO DPEAKIMI0 aKTHBAIlMM TKaHEBbIX (uOpobmactoB [2, 3], uTO OBLIO
MOATBEPKJICHO TUCTOJIOTUYECKUMH ¥ TUCTOXUMHYECKUMU UCCIIEI0BaHUAMU [4].

OpnHako, MHBEKIIMOHHOE BBEACHHME ayTOILIa3Mbl KPOBU OCOOEHHO B NOBPEXICHHbIE
TKaHHW, MPAKTUYECKH BCErJa COIMPOBOXAAeTCs MMOOOYHBIMU dd¢deKTaMu, TaKUMU Kak:
00JIe3HEHHOCTh BBIMIOJIHEHUS TMPOIEAYpPbl, TeMOpPparud, OTeK TKaHEeW B 30HE BBEICHUS,
WHOTJa Tape3amu TnepudepruuecKux HEpBOB W HHQHUIMpoBaHUEM. [lodTOMy, y aBTOpOB
BO3HUKJIA HJesl OE3MHBEKIMOHHOIO TPAHCAEPMAIbHOIO BBEJIEHUS ayTOIUIa3Mbl KPOBU
METOJIOM 3JIEKTpOo(ope3a UMITYIbCHBIMU TOKAMH BO BHEIIIHEM MAarHUTHOM TIOJI€.

Pesynbprarel mpeaplaymux ucciaenoBaHui  [5-7] moarBepauin 3¢ (HEeKTUBHOCTH
METO/Ia TPAHCAEPMAIBHOIO BBEICHUS AyTOIJIa3Mbl KPOBH UMITYJIbCHBIMH TOKAMH C MIOMOIIBIO
BHEITHETO MArHUTHOTO TIOJNS JIJIi MPAKTUYECKOTO MPUMECHEHHS B KOMOYCTHOJIOTHH,
JepMaTOJIOTUH, HEBPOJIOTHH, a TaKXKe peabuIUTAINK B [TOCIICONEPAMOHHOM IEPUOIE.

ABTOpaMHU HCCIEIOBAaHUN TMEpPBOHAYAIbHO ObUIA BBICKAa3aHa TUIIOTE3a, BBHIMOJIHEHO
Hay4HOe OOOCHOBAaHME, a B TIOCJIEICTBHE SKCIIEPUMEHTAIBHO JOKa3aHa 3((EeKTUBHOCTh
IPUMEHEHUS BBEJEHUS ayTOIUIa3Mbl KpPOBHM METOAOM HMITYJIbCHOIO 3JeKTpodope3a BO
BHEITHEM MAarHUTHOM MOJIE€ JUISl CTUMYJISILIMM TPOILIECCOB 3a)KUBJICHUS paH U (HOPMUPOBAHHUS
HOpMOTpoHUUEeCcKOl PyOIIOBON TKaHU TOCJE BBINOJHEHHBIX ONMEPAaTUBHBIX BMEIIATEILCTB HA
71a00paTOPHBIX MBIIIAX.

JloxJIMHUYeCcKue HCCiIel0BaHusl MPOBOJMINCH Ha 0aze OThena IKCHepUMEHTaIbHOU
xupyprun /1Y HauuoHanmbHOro MHCTUTYTa XUPYPTMM W TPAHCIUIAHTOJIOTMM HMMEHU A.A.
[MamumoBa HAMH VkpauHbl cOBMECTHO ¢ COTpyaHUKaMu Kadenpol ¢uznyeckol u
peabunuTanoHHON MeaunMHbl HanmoHansHOM MEIMIIMHCKON aKaJeMUU MOCIEeIUIIIIOMHOTO
obpazosanus umenu [1.J1. ymuka, OO0 «HMI] MEJJUHTEX».

Lenbro MPOBEACHHBIX MCCICIOBAHUN SBISUIOCH M3yUEHHE BIUSHHS pa3padOTaHHOTO

ABTOpaMu METOJa Ha CTHUMYJIIOHUIO IIPOLECCOB 3aKUBJICHUA IMOCJICOIICPALIMOHHBIX pPaH
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1ab0paTOPHBIX KUBOTHBIX, BHEJAPEHHE €ro B KIMHUYECKYIO MPAKTHKY, TECTUPOBAHUE H
pa3paboTKy MEOUIIMHCKOr0 00OpyAOBaHHSA, a Takke pa3paboTKy METOIUYECKUX
PEKOMEHIallUi COTJIACHO MOJIYYEHHBIM Pe3ysIbTaTaM.

Martepuanbl U MeTOAbI MccaeA0OBaHUsA. J[JI1 TPOBENCHUS SKCIEPUMEHTAIBHBIX
uccienoBaHuii Obu10 chOpMUPOBAHO 2 TPYHIBI OENBIX KPBIC cpeaHUM BecoM (275,5 £ 15,1)
rpamMm. KontponbHas rpynna cocrostia u3 10 kpeic, skcnepumentanbHas — 30. Ilepen
WCCJICIOBAaHUEM BBHITIOJTHEH BETEPHHAPHBIA OCMOTP JKMBOTHBIX. Pabora ¢ >KMBOTHBIMH, a
TaKKe METOAbl WX 00e300NMMBaHMA OTBEYadM TpeOoBaHUSAM 3akoHa YkpauHbl «O 3amure
KUBOTHBIX OT XKecTOKoro oOpameHus» Nel759-IV ot 15.12.2009 r., Pacnopspkenus
Kabunera MunuctpoB Ykpaunsl oT 28 utonst 2010 rona Ne 1585 «O06 yTBep:kaeHUHU MepeyuHs
HOPMAaTHUBHO-IIPABOBBIX aKTOB IO BOIPOCAM 3AIIUThI dKUBOTHBIX OT KECTOKOTO OOpaIeHUs,
n «HaydHO-IpaKTUYECKUM PEKOMEHIAIMSAM I10 COACPKAHHUIO JTaOOPATOPHBIX >KMBOTHBIX H
pabote ¢ Humm» ['OL] M3 Vkpauns! (mpotokos Ne § ot 22.06.2012).

JKvBOTHBIM 00€UX TPYIII MO/ THOTIEHTAJIOBBIM HAPKO30M BBITIOJHSIIN pa3pe3 KOXKU U
MBIIIII] CTIMHBI JUIMHOW 4 CM, TIOCJI€ YETrO paHy MOCIOWHO YIIUBAIW aTPaBMATUYECKON HUTHIO
[Iponen 5.0.

JKWBOTHBIM KOHTPOJBHOW TPYHIBl I[OCJIE OMNEPAaTUBHOTO BMEIIATEILCTBA HE
BBINIOJIHSUIM HUKakux mpouenyp. Ha 4, 7, 10, 14 cyTku mnociie omnepauuu >XKUBOTHBIM
IKCIIEPUMEHTAIILHOM TPYIIIBI, TOCIIE BBEJCHUS UX B HAPKO3, BHITIOIHSUIH 00pa00TKY BHEITHEH
noBepxHoctu panbl mwiadmoi kpoBu O(I) monopa. [lnmasmy kpoBu noHOpa (YemoBeka)
MPUMEHSUIA C IEJIbI0 OTCYTCTBHUSI BO3MOXXHOCTH HaOpaTh HEOOXOJUMOE KOJIUYECTBO KPOBH
20,0 mu y 1a60paTOpHBIX KUBOTHBIX, O€3 HapylIeHus reMouupKyisuun. CienyeT OTMETHUTD,
gyro mia3ma kpoBu yenoBeka O(I) He mmeer antureHoB u Rh - ¢dakropa. Ha 21 — e cytkmu
YKUBOTHBIX BBIBOJMIIN U3 IKCIIEPUMEHTA.

TpancaepManbHOe BBeAeHHE Ma3Mbl KpoBU 4enoBeka O(I) BhIMONHSIM MO MeTOIy
Tepexosa - Uyxpaesa [8].

st aToro kpoBb o0bemMoM 20,0 MiI EHTPU(PYTHPOBAIH MO aBTOPCKOH METOIUKE,
3aTeM HWXHUN CJIOW IUIa3Mbl, OOOTAIICHHBIM TPOMOOLMTAMH, COOMpAIM IMMACTEPOBCKOU
MUTIETKOM U rmomernaiu ero B yamry [letpu.

Ha paneByio moBepXHOCTh KOKM O€JON KpbICHI HAaHOCHJIU IJIa3My KPOBH 4YeJIOBEKa
O(I) ¢ momortbIO 3IEKTPOA U3 HEPIKABEIOIICH CTAH, IPEIBAPUTEIHLHO TTOMEIIas €ro B Yaury
[Terpu. Henocpeacteenno camy nporeaypy DPAK nposoawmiu ¢ nomoibto anmnapata MUT-

E®2 mnpousBoactea OO0 «HMII  MEJMHTEX», nopaGoTraHHOTO [UIs IMPOBEICHUS
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uccienoBanuii. Bo Bpems mporenypsl Ha OAHO >KMBOTHOE HCMOib30Baiud 1,0 MiI Tuia3mbl
KpoBHU, KOTOpyto BBoAWIN MeToaoM DDAK B Teuenue 10 MUHYT.

BBenenue miasmbl BBINOJIHSUIM ITyTEM BO3JEHCTBUS OJHOIOJISIPHBIX HMITYJIbCHBIX
TOKOB IPOAOKUTENbHOCTBIO 0,4 MC, 4acToTa MOBTOPEHHUS MMITYJIbCOB cocraBisiia 37 I'h,
cuna Toka - (0,7 + 0,1) MA, muromaas s1nekrpoaa 6suia paBHa 3 cM?. MHIYKIUS MarHMTHOTO
MOJIE Ha MOBEPXHOCTU 3JekTpona coctamisuia (270+£50) mTa. Ilpoueaypsl mpoBOAMINCH B
teuenue 10 MUHYT MO NaOWIBHON METOJAMKE Ha OOJIACTH IOCIEONEPAMOHHOTO IIBa C
NEPUOMYHOCTEIO 2 pa3za B Hexeno. Bcero Oputo BemonHeHo 4 mnpouenypsl. U3
SKCIIEPUMEHTA JKUBOTHBIX BbIBOAMIM Ha 21 — e CYTKM TIOCJIE BMeEIIaTelIbCTBA
BHYTPUOPIOIIHBIM BBeieHHeM n30bITKa 5,0 % pacTBopa THONEHTANIa HATPUSI.

JUis BBINIOJIHEHUS JAJbHENIINX T'MCTOJIOIMYECKUX HCCIIEJOBAHUM YYaCTKH KOXU U
MBIII] B OOJACTHM paH ucceKanw. T ydacTku ¢ukcupoBaym B 10,0% pactBope
3a0ydepeHHOro HeiTpaibHOro (QopmainHa, 3aTeM WX YIJIOTHAIM B mapaguHe 1o
obmenpuHAToi cxeme. Cpe3bl TOMIIMHONW 7 MKM OKpPAIIUBAIM T€MAaTOKCHIMHOM M 303UHOM,
NUKpO(GyKCHHOM 110 BaH [ ' n30Hy, mpoBoauiau PAS-peakuuto.

Pe3yabTaThl M HX 00cy:kaeHHe. [Io OKOHYAHMM SKCIIEPHMEHTA SIHIECPMUC OBLI
BOCCTAHOBJIEH y HBOTHBIX O0€MX TPYIIl. Y >KUBOTHBIX KOHTPOJBHOW TPYIIBI OTMEYAIINCh
MIPU3HAKA BOCCTAHOBJICHHUS JMHIEPMIECA, YTOJIIEHHBIH py0Oen ObUT cHOpPMUPOBAH 3pemoii
COEIMHUTENLHOM TKaHBIO C IPU3HAKAMU YMEPEHHOT'O KOJJIareHo00pa3oBaHusl, KOJIJIareHOBbIE
BOJIOKHA PACHOJIAraiuCh MpenuMyIiecTBeHHO xaoTuuHo (Puc.1). [Ipu3naku Bocmanenus Obun
ci1ab0 BBIPAKEHBI B 30HE PyOIla, B OKPYXKAIOIIUX TKAHSIX MPAaKTHUECKU He oTMevanuch. [lon
SMUIEPMHUCOM B TKAHH PyOIla U OKPYXKAIOUIEM CETYaTOM CJIOE€ JEePMbl OTMeUaln HEeOOIbIINe
CKOIIJICHHUS TKaHEBBIX 0a30()MiI0B MO 4-6 KJIETOK C MOBBIIMICHHBIM YPOBHEM JETPaHYIISALUH.

PyGer Obu1 runepTpoHUHBIM C €TUHUYHBIMU BOJOCSHBIMU (DOJUTUKYJIAMHU T10 TTIEpH(EPHH.

g
———

——
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Puc.1. 3ona pybua y 6enoii KpbIChl KOHTPOJIBHOM rpynmnsl. Okpacka

nUKpo(yKCUHOM 110 BaH I'n3ony. YBenuuenue 40.

V JKMBOTHBIX 3KCIIEPUMEHTAIBHOMN TPYMIIbI, HA BPEMs TPOBEACHUS TUCTOIOTUUECKUX
UCCIIeIOBAaHUH, SMUIEPMHC ObLIT BOCCTAHOBIIEH, HA HEKOTOPBIX YU4acTKaX HECKOJIBKO YTOJIIICH.
Pybenr Obi1  y3kuM, HOPMOTPOGUYHBIM, MpEACTaBIeH CPOPMUPOBAHHBIN  3pernoi
COCMHUTENILHON TKaHbl, (Puc.2). B HeM oTmedanu Oojiee MHOTOYHCICHHBIC, Ye€M Ha
WHTAKTHBIX YYaCTKaX BOJIOCSHBIC (DOJUTMKYJIBI, KOTOPBIE pacCIojiarajiuch HE TIIYOOKO TIO
CPaBHEHUIO C OKPYXAIOUIMMH YydacTKamMH JepMbl. B pyOIlOBOH TKaHU M BOKpPYr Hee
ONpeAeNsiIN eIWHUYHBbIE TKaHEBble 0a30(uibl, MPEUMYIIECTBEHHO 0e3 MPU3HAKOB

JErpaHyJIsIUHA.

Puc.2. 3ona pybma y Oenmoii KpbICHI SKCIIEpUMEHTANbHOW rpynmbl. Okpacka

nUKpo(yKCHUHOM 110 BaH ['n3onHy. YBenuuenue 40.

BbiBoAbl. Y  JKMBOTHBIX KOHTPOJBHOW  Tpymmel ObuM  cPOPMUPOBAHBI
MPEUMYIIECTBEHHO TUIIEPTPOPHUECKUE PYOLIbl, Y )KUBOTHBIX SKCIIEPUMEHTAILHON TPYMIIbI -
HopMoTpodudeckue. CoctosHue pyOIOB B MOCIEONEPALMOHHOM IIEpHUOo/Ie TIoKa3aHo Ha Puc.

3.1.,3.2
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Puc. 3.1. Cpoxk nabmonenuit 14 cyrok. KontponpHas rpymnma.

Puc. 3.2. Cpox Habmoenuii 14 cyTok. JkcriepuMeHTalbHasl rpyma.

B xonTposbHOU Tpymnme Habmomanmu Ooyiee  BBIPAKCHHYIO JTUMDOIUTAPHYIO
WHOUIBTPAIIMIO, & TAK)KE YBEIIMYCHHOE KOJUYECTBO TKAHEBHIX 0a30()MIIOB C IOBBIIICHHOMN
nerpanyisinueii. KoiutareHoBble BOJIOKHA pAacrojarajiich XaoTHYHO, MMEIH Pa3InYHYHO
TOJIIIMHY U CTETICHb 3PEJIOCTH.

Y  KMBOTHBIX OSKCHEPHUMEHTAJIBHOW TIPYIIbl KOJUIAICHOBBIC BOJIOKHA  OBUIN
OPHEHTHPOBAHbI TMPEUMYIIIECTBCHHO TAHICHIUAIBHO, MPUMEPHO OIMHAKOBOW TOJIIIMHBI,
pacroyiarajiuch ymnopsiaodeHHo. Kpome Toro, amopdHOE MEXKIECTOYHOE BEIIECTBO OBLIO

o0oraiieHo MUKonpoTenjaMu. bosiee akTUBHYIO peBacKyIsIpU3alliio 30Hbl PaH HAOI0AAIN B
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JKCIIEpUMEHTaNbHOW  rpymnme.  IlnotHocTs  cocymmcroro  pycna y  SKMBOTHBIX
HKCHEPUMEHTAIbHOM Ipymnibl Oblia 00JIbIlE, YeM B KOHTPOJIBHOM.

Y  KHMBOTHBIX  OKCIEPUMEHTAIBHOW  TPYNIbl  HaONIOJAd  MOJHOLEHHOE
BOCCTAHOBJICHUE KOXHU: DBMHJEPMHUC ObLI BOCCTAaHOBJIEH, KaK HAa MHTAKTHBIX Y4YacTKax,
COCOYKOBBIN CJIOM HECKOJIBKO YIUIOTHEH IIO CPaBHEHHIO C MHTAaKTHBIMM YYaCTKaMH, OJHAKO
6e3 nedopMalvy U BBIpaKEHHOTO KoJutareHooOpa3oBaHus. Pyber Obu1 y3KHUM, HE IJIOTHBIM, B
HEM HaXOAWIH BOJIOCSHBIC (OJUIMKYIBI, YTO HE OBUIO XapaKTEpHBIM /IS IPEraparoB
KOHTPOJIBHOM I'PYIIIIBI.

[Tpu3Haku BocnaneHus B 0OJACTU IIBA y KUBOTHBIX SKCIEPUMEHTAIbHOM T'PYIIIIbI

ObLIH BbIPa’XCHbI 3HAYUTCIIbHO MCHbIIIC, YCM B KOHTpOJ’IBHOfI.
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