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Pe3iome

['onoTypun u3BECTHBI CBOEH BBICOKOM CHOCOOHOCTBIO K pEreHEpalyy.
OxcrpakT (OI') U3 TKaHEeW TOJIOTYpHMl CIOCOOEH YCKOPSITh 3aKUBJICHHE paH. Y
NO3BOHOYHBIX JKMUBOTHBIX B PpEry/SIIHA 3aXUBJICHUS YYACTBYIOT JBa THIIA
Makpo(haroB ¢ pa3IMYHON POJIHIO HA PA3HBIX CTAAUSAX 3KHUBJICHUSA. Y TOJOTYypUN
TaK)K€ BBIJICISAIOTCS JIB€ OOOTraimieHHble (Gpakuuu (arouuToB, SBISIOMIMXCA
aHanoramu Makpodaros, @1 u @2. Mexanau3mel Biusaus O° Ha OTACIBHBIC THTIBI
(barouuToB B MPOLIECCE PAHO3AKUBIICHUS B MOJIEJIbHBIX SKCIIEPUMEHTAX OCTaBaJINCh
HEHCCIIeNOBaHHbIMU. lIpeAcTaBisano uHTEpec wuccieqoBaHue BiausHUS Ol B
CpaBHEHMH C I[IpenaparamMd, HW3BECTHBIMM KaK WHIYKTOPHI MOJSpPU3aLUN
MakpodaroB. llenpto naHHOW pabOTHl SBWIOCH H3ydYeHUE BIUsgHUSA Ol Ha
yuciieHHOCTh U penotun darounutoB @1 u 2 npu panenun rosotrypuu Eupentacta
fraudatrix B cpaBHEHMM C TaKOBBIM TI'PaHYJOLMTAPHO-MaKpodaraabHOro
KoJioHuectumyaupytomeHp pakropa (GM-CSF) u dakTopa Hekpo3a omyxoJien
(TNF)-a.

OKCMEPUMEHTAIBHBIM ~ J)KMBOTHBIM  (n=4-0) CKaJbleneM HaHOCHIIH
NOBEPXHOCTHYIO paHy. YacTM JKHBOTHBIX JONOJHUTENBHO HWHBEHUPOBAIN
npenaparbl: GM-CSF, TNF-a umu OI'. Uepe3 0 mun u 1 cyt. ¢arouutst @1 u O2
BBIACIISUIA  LUEHTPU(PYTUPOBAHUEM LEJTOMHYECKOM JKUJIKOCTH B TPAJIUEHTE
IIOTHOCTU (pukosut-Beporpaduua. Onpeaensian KOHIEHTPAIUIO LEIOMOIMTOB U
conepxanue (arorutoB @1 u @2 meTomaMu CBETOBOM MUKpPOCKONUHU. OlLEHKY
csi3biBanms kKiaetok OUTL-meuenbimu ektunamu u3 Dolichos biflorus (DBA),
Canavalia ensiformis (conA) u Glycin max (SBA) npoBoawIu ¢ HCIOIb30BaHHEM
(bayopeciieHTHOro MUKpockona. M3Mepenue AJIMHbI paHbl TPOBOAMIN yepe3 0 MuH
u 72 u.

[IoBEpXHOCTHOE TMOBPEKICHHUE TEla TOJIOTYPUM BBI3BIBAIO 4depe3 24 u
BO3pAacTaHUWE KOHIEHTPALMKM LEJIOMOLUUTOB M cojaepxaHus ¢arouutoB @1, HO
cHkeHue cogepxkanuss @2 ¢darouuroB. M3mMeHeHHS B UYHUCICHHOCTH KIJIETOK
LHEJIOMHYECKOW  KUAKOCTHM Yy  PAHEHBIX JKUBOTHBIX W  CHWXKEHHE  HX

muddepeHnmanu, 0 KOTOPOM CYIWJIM MO CBsi3bIBaHMIO JiekThHa DBA, mpum
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BO3JECHCTBUM mpemnapaTtoB CBUACTCIBCTBYIOT O TOM, YTO HUTOKHHBI, I1I0-BUIUMOMY,

BBI3BIBAIIN CIIBUT COOTHOINEHWS (DaroluTOB JIBYX THIIOB B TKAaHSIX B CTOPOHY
npeobnananus d1 darouuro, a BI' - D2 ¢aronuroB. OleHKAa CBSA3BIBAaHUSA
KJIeTKaMu CONA  BBISBWJIA, YTO IIUTOKWUHBI TOJABISIN  (DYHKIIMOHAIHHYIO
aktuBHocTh D1 ¢aromuToB mnpu paHeHun. O HE TOJBKO TOIABIISII
GbyHKUIHOHATBHYIO akTUBHOCTh D1 (paronuToB, HO U CTUMYJIUPOBAT AKTUBHOCTH
®2 daronmuToB, TPHU OSTOM YCKOPSUT 3KHUBJICHHE PpaHbl 10 CPAaBHCHHUIO C
LHATOKMHAMU.

YcKkopeHne 3aXUBIICHHMS paHbl Ipu Bo3AeucTBUM Ol cBsi3aHO C
MPEeUMYIIECTBEHHON akTuBaIe M2 ¢GaronuToB U UX PEKPYTUPOBAHUEM B TKAHHU.

DTO CBUACTEILCTBYET O BaKHOM posin D2 (haronuToB B BOCCTAHOBICHUH TKAHEH.

KaoueBble  ciaoBa:  TONOTypuHu,  (GaromuThl,  T'PaHyJIOIUTAPHO-
MakpodaraibHbIi KOJOHUECTUMYJIUPYIOMUN (HakTop, HakTop HEKpo3a OmyXxoJen

anb(da, IKCTPAKT U3 TOJIOTYPH, paHO3aKUBIICHHE.
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Abstract

Holothurians (sea cucumbers) are known for their high regenerative ability.
Extract from holothurian tissues (EH) can accelerate wound healing. In vertebrates,
two types of macrophages display different roles in regulation of healing at its
different stages. In holothurians, two enriched fractions of phagocytes that are
analogs of macrophages, P1 and P2, are also identified. The mechanisms of EH
influence on separate types of phagocytes in the wound healing in model
experiments remained unexplored. It was of interest to study the effect of EH in
comparison with substances known as inducers of macrophage polarization The aim
of this work was to study the effect of EH on the number and phenotype of
phagocytes P1 and P2 in the wounded holothurian Eupentacta fraudatrix in
comparison with that of granulocyte-macrophage colony-stimulating factor (GM-
CSF) and tumor necrosis factor (TNF)-a.

Experimental animals (n=4-6) received a superficial wound with a scalpel.
Some animals were additionally injected with GM-CSF, TNF-o. or EH. After 0 min
and 1 day phagocytes P1 and P2 were isolated by centrifugation of coelomic fluid in
a density gradient of ficoll-verographin. The concentration of coelomocytes and
content of phagocytes P1 and P2 were determined by light microscopy. The binding
of cells to FITC-labeled lectins from Dolichos biflorus (DBA), Canavalia ensiformis
(conA) and Glycin max (SBA) was assessed using a fluorescence microscope.
Wound length measurements were performed after 0 min and 72 h.

Surface damage of the holothurian body caused an increase in the
concentration of coelomocytes and the content of phagocytes P1, but a decrease in
the content of P2 phagocytes. Changes in the number of cells in the coelomic fluid
of wounded animals and decrease in their differentiation, judged by DBA lectin
binding, during the exposure to the substances studied indicate that cytokines
apparently caused a shift in the ratio of phagocytes of two types in tissues towards
the predominance of P1 phagocytes, while EH - P2 phagocytes. Evaluation of conA
cell binding revealed that cytokines suppressed the functional activity of P1

phagocytes during wounding. EH not only suppressed the functional activity of P1
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phagocytes, but also stimulated the activity of P2 phagocytes, and accelerated wound

healing compared to cytokines.
Acceleration of wound healing under the influence of EH is associated with
the preferential activation of P2 phagocytes and their recruitment into tissues.This

indicates an important role of P2 phagocytes in tissue repair.

Keywords: sea cucumbers, phagocytes, granulocyte-macrophage colony-

stimulating factor, tumor necrosis factor-a, sea cucumber extract, wound healing.
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1 BBenenue

Mopckrue Oecrnio3BoHOYHBIE >kuBOTHBIC Tojorypun (Holothuroidea,
Echinodermata) u3BeCTHBI CBO€H BBICOKOW CIIOCOOHOCTBIO K pereHepauu
yTpAaueHHbIX 4YacTe Tena W 3(PQPEeKTUBHOMY 3axkuBieHUIO paH [5]. Panee
NOJIYYEHHBIA M3 TKAHEW TOJOTYpHil JalbHEBOCTOYHBIX BHUIOB 3KCTpakT (OI)
00J1a/1aeT BBIpAKEHHBIMH OaKTepuo- M (yHTHCTaTHYECKUMU d(PeKkTamu, a TakKe
CIIOCOOCTBYET  YCKOpEHHIO  3axkuBieHuss pan [1].  OrmedeHsl  ero
UMMYHOMOJIYJIUPYIOLIME  CBOMCTBA Ha MOJAENU  (arouudToB  TOJOTYpPHUI,
SBIIAIONINXCS aHalloraMu Makpodaros, in vitro [2]. B wuccinepoBaHusix Ha
NO3BOHOYHBIX JKMBOTHBIX YCTAHOBJIEHA BEAYLIas pOJjb OTACIbHBIX THIIOB
Makpodaro (M1 unu M2) B peryiasinuu 3aXUBIICHHS Ha €T0 pa3HbIX cTaausax [15].
M1 u M2 makpodaru umeroT psia GEHOTUNUYECKUX OTIUYMNA, B YaCTHOCTH, M1
Makpodaru HecyT moBepxHocTHble Mapkepbl CD64 u CD80, a M2 makpodaru
xapaktepusyrorcs HaauuueM CD64 u CD209. Kpome toro, B makpodarax Ml
BBICOK YpOBEHb Ipoaykuuu okcuaa azora (NO), a M2 kieTku OTJIM4YaeT BBICOKas
aKTUBHOCTb apruHaspl. Makpodaru NOpUHUMAKOT TOT WIM HMHOW (HEHOTUI
(“monsgpusyrorca’”’) MO BIUSHUEM MHUKPOOKpPYXeHHs. JUId CTUMyIsUud HX
noJisipu3anui no M1 myTu MOryT MCHOJIB30BaThCsl HEKOTOPBIE MpenapaThl. Takue
IUTOKMHBI KaK TPaHyJOUUTAPHO-MAKpO(araabHblii KOJIOHUECTUMYIUPYIOIIUN
daxrop (GM-CSF) u ¢pakrop Hekpo3sa omyxoseit (TNF)-o cunraroress HHIyKTOpaMu
nossipuzanuu mo M1 tuny [9]. B To ke BpeMs ecThb JaHHBIE O CIIOCOOHOCTH 3THX
UTOKWHOB CTUMYJIUPOBATh 3aKUBJIEHUE paH [3].

Yyactue  ¢GaromuToB  TOJOTYpUM B 3aKUBICHHM  paH  ObLIO
npojeMOoHCTpUpoBaHo paHee [13]. Bmecte ¢ Tem, BblaeneHHE OOOTaIleHHBIX
dpakuuii Gparonutos, nomyunBmmx HazBanue @1 u 2, KOTOphIe UMEIOT BHICOKUI
ypoBeHb NO W BBICOKYIO aKTUBHOCTb aprMHa3bl, COOTBETCTBEHHO [8§], MO3BOJISET
BBIJICJIUTH Cpeu (ParoiuToB TOJOTYpH ABE CyOnmomysiiuu, nogoousie M1 u M2
Makpodaram.

bouio Takke mokaszaHo, uro komuuectBo ®1 u D2 darouuroB m ux

COOTHOHMICHHUC MCHAIOTCA B HPOLCCCC 3AKMUBIICHUSA pPaHbI, YTO IIO3BOJIMJIO
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NPEANOJIOXKUTh UX Pa3IuuHyto poib [7]. OnHuM U3 (aKTOpOB, 3aTPYIHSIOMIMX

TanbHEHIINE WCCICNOBAHUS, SBISETCA OTCYTCTBHE Y (aroluToB TOJOTYypUN
MOBEPXHOCTHBIX MapKEpOB, M3BECTHBIX ISl MO3BOHOYHBIX. OpgHako Pl u D2
(barouThl TOJOTYPHUN OTIUYAIOTCS MO YPOBHIO CBSI3BIBAHUS WX MOBEPXHOCTHBIX
pPELENTOPOB C PACTUTENBHBIMU JICKTUHAMU [6], 4TO MO3BOJIIET XapaKTEPHU30BAThH
paznuuus B uX GEHOTHUIIE.

Mexanusmbl BausiHUST DI Ha OTHENbHBIC TUIBI (HarolMTOB B IIPOIIECCE
PAHO3XXUBJIEHUS B MOJEJIBbHBIX HKCIEPUMEHTAaX OCTaBaJUCh HEU3yUYEHHBIMHU.
[IpeacraBisiio MHTEpEC HUCCIEAOBAHME BIUAHMUS SKCTpPAKTa B CPABHEHHH C
npenapaTaMu, U3BECTHBIMH KaK HHIYKTOPHI TOJISIPHA3AITUN MaKpo(aros.

Lenbro naHHOM paOOTHI ABUIIOCH M3yUYeHHUE BIUsHUSA DI’ Ha YUCIEHHOCTD U
denotun ¢aroruroB ®1 m D2 npm MOBEPXHOCTHOM PAHCHWH TOJOTYPUHU
Eupentacta fraudatrix B cpaBaenuu ¢ TakoBeiM GM-CSF u TNF-oa.

MATEPUAJIBI 1 METO/IbI

Ox3emiuisipel ronotypun E. fraudatrix ¢ mmmnoit Tena 4—-6 cm cobupanu B
dbeppasie-mapte B 3a1. Bocrok (3an. Ilerpa Benukoro, SlmoHckoe mope) Jierko-
BOJIONA3HBIM MeTonoM. DI momyuyanu W3 TKaHell roioTypuii, coOpaHHBIX B O.
Anekceesa (3an. [lerpa Benukoro, Anonckoe mope), na MOC TOU IBO PAH «o.
[TonoBa», Mo MeToay, onucaHHOMY paHee [1].

[ToBepXHOCTHBIN HaJpe3 MPOU3BOAWIMN CKalibreneM. OqHOBPEMEHHO
KUBOTHBIM (n = 4-6) C MOMOIIBIO IIMPHUIA BBOJWIM B IEJIOMUYECKYIO MOJOCThH
dbocdarHo-coneBoii Oydep ¢ nodaiaenuem 36 r/n1 NaCl (DCBH) (koHTpoJib) Win
omun nin a8a npenapara: GM-CSF (0,02 mxr/r, 'HI] UBX PAH, Poccus), TNF-a
(0,02 mkr/r, «Iutoxuny, Poccus) u OI'( 0,3 Mxr/r). Uepes 0 muH wiu 24 4 OT Havasa
DKCIIEPUMEHTA y JKHBOTHBIX OTOMpanu menomudeckyto xkuakocts (LK), u3
KOTOPOM BBIJESIM (DaroluThl JABYX THUIIOB LEHTPUPYTUPOBAHUEM B TIPAJIUEHTE
dbuxoi-Beporpaduna [6]. Onpenensyii KOHIIEHTPAIMIO KJIETOK B kKamepe ["opsiesa.
OxpammBanne kiaetok OUTI-meuensivu  snektuHamu  (ICN  Biomedicals,
Eschwege, Germany) u3 Dolichos biflorus (DBA), Canavalia ensiformis (conA) u

Glycin max (SBA), nmpoBoawim o meroay, onucanHomy McKenzie, Preston [11].
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HccnenoBanue (I)J'IyopCCIICHHI/II/I KOHBIOIaTOB IIPOBOAMUIM C HMCIIOJb30BAHUCM

mukpockona Leica DM 4500 (Weltzlar, ['epmanus). U3mepenne AMuMHBI paHbl
MPOBOJMIM HEMEAJIEHHO W 4epe3 72 4 mociie HaHeCceHHUs paHbl. Pazmuuus mexmy
rpyIIlaMy ONpPEAEIIIA METOAOM OJJHOBapHaHTHOro aHanu3za (one-way ANOVA) ¢
ucnoibp3oBanueM t-kputepusi CTbrofeHTa. PasHuily Mexay TpynmamMu CUUTAIA
noctoBepHoit ipu P < 0,05.
PE3VYJIbTATHI 1 OBCYXJIEHUE
PaneHue BbI3bIBANIO YBEIMUYEHUE KOHLEHTPAIMU KIIETOK B LEIOMHYECKON

KUaKocTH depe3 1 ¢yt B 4,8 pasa mo cpaBHEeHUIO ¢ KOHTposieM (puc. 1 A).
[ToBbilieHNE ypOBHS HUPKYIUPYIOMIMX IIETIOMOLIUTOB uepe3 1 cyT mocie paHeHus
roJIOTYpUH ObUIO MOKa3aHO W paHee [7]; OHO COMpPOBOXKAAET MaJCHUE KOJIUYECTBA
KJIETOK B TME€pPBbIE Yachl TMOCJE€ paHEHWs U, TMO-BUIUMOMY, CBSI3aHO C
HE0OXOMMOCTBIO MOMOJIHEHUS yJia KJIETOK, PEKPYTUPYEMBIX B TKAHHU.

Puc. 1. KoHueHTpanus KIJIETOK UEIOMHYECKOW MKHUIKOCTH MpU
paHeHuu W uHBbEKUMH npenapatoB, MxX. A: Ilemomomwmtsl, 1 cyr. 1-©CBH, 2-
panenne+®CBH, 3- GM-CSF, 4-paneaunet+ GM-CSF, 5-panenue+TNF-a, 6-OI, 7-
panenue+Ol’, 8- panenne+OI'+ GM-CSF. I1o ocu opanHaT-KOHIIEHTpAIHS KIETOK,
K1 X 10%mu. [lpumedanue: 10CTOBEPHOCTH pasnuuuii Mexmy kKourposiem (OCBH)
U paHeHueM (a) U MeXAy PaHEHUEM U JPYTUMHU SKCIEPUMEHTAIbHBIMU TPyIIIaMU
(b) cootBercTByeT P<0,05. N=6. b u B: Conepxanue daromuro @1 (b) u @2 (B).
1-®CBH, 0 mun, 2-®CBH 1 cyrt, 3- panenue+®CBH 1 cyt, 4-GM-CSF Icyr, 5-
panenne+GM-CSF 1 cyt, 6-panenue+TNF-a, 1 cyt, 7- panenuet+dl” 1 cyr, 8-
panenne+3I'+GM-CSF 1 cyT, 9-OI'. Ilo ocu opanHaT-KOIMYECTBO (HaroluToB, K.
x 10%/>k3emnunsp. IlpuMedanue: JOCTOBEPHOCTD Pa3IMUMil MeXKIy KOHTposeM Ha
MUH U TpynmnamMu Ha 1 cyT () 1 MeX 1y KOHTpoJIeM Ha | CyT U 3KCTIepUMEHTATbHBIMA
rpyimamu Ha 1 cyr (b), a Takke MEXIy paHEHHEM U JAPYTUMHU
AKCTIIEpUMEHTAIbHBIMU Ipynnamu (C) coorBeTcTBYeT P<0,05. N=6.

Fig.1. Concentration of coelomic fluid cells during injury and drug
injection, MzX. (A): Coelomocytes, 1 day. 1- bufferd saline, BSN, 2-injury+BSN,
3-GM-CSF, 4-injury+ GM-CSF, 5-injury+TNF-a, 6-EH, 7-injury+EH, 8-
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injury+EH+GM-CSF. The ordinate axis shows cell concentration, cells x 10%/ml.

Note: the significance of differences between the control (BSN) and wound (a) and
between wound and other experimental groups (b) corresponds to P<0.05. N=6. (B)
and (C): Content of phagocytes P1 (B) and P2 (C). 1- BSN, 0 min, 2- BSN 1 day, 3-
wound + BSN 1 day, 4-GM-CSF 1 day, 5-wound + GM-CSF 1 day, 6-wound +
TNF-0, 1 day, 7-wound + EH 1 day, 8-wound + EH + GM-CSF 1 day, 9-EH. The
ordinate axis shows the number of phagocytes, cells x 10%specimen. Note: the
significance of differences between the control at 0 min and the groups on day 1 (a)
and between the control on day 1 and the experimental groups on day 1 (b), as well
as between injury and other experimental groups (c) corresponds to P<0.05. N=6.

[Ipu »tom GM-CSF u DI Takke TMOBBIATN KOHIICHTPAIUIO
LEJIOMOIIUTOB MO CPABHEHHUIO C KOHTPOJIEM, KaK Y MHTAKTHBIX, TAK U PAHEHBIX
KUBOTHBIX, OJHAKO 3TO TMOBBIIIEHUE B MOCJIEIHEM Cllydae ObLIO HUXKE, YeM MpHU
onHoM paHeHuu. Bsenenue TNF-o paHeHBIM >KMBOTHBIM BO3BpAIlajio 3TOT
nmoka3aTeinb K KOHTpPOJbHBIM 3HaueHusM. Ilo-Bugumomy, OI' u GM-CSF
CTUMYJIMPYIOT PEKPYTUPOBAHUE LETOMOIMTOB B TKaHU, YTO CHUKAET KOJIUYECTBO
nenomouutoB B LK. TNF-o crocoben cTUMyIMpoBaTh pPEKPYTHPOBAHUE
LEJIOMOLINTOB TpU paHeHuu B emie Oonpiieit crenenu, yem GM-CSF u OI.
CoBmectHoe BBeneHue GM-CSF u DI’ Takke mnpenoTBpallajio IOBBIIIEHUE
KOHIICHTPAIIMU [[ETOMOIIMTOB IIPU PAaHEHUHU.

Conepxanue ¢arouurop ®1 (puc. 1b) u ®2 (puc. 1B) OnuIO
OJIMHAKOBBIM B HauyajabHbIH MoMeHT (0 muH) nocie uabekiuu ®CBH. Ho yepes
CcyTku conexanue @2 (HaromuToB 3HAYUTENIBHO TPEBBIMIAT0 TakoBoe @1
(baroumToB, 4TO CBUAETENILCTBYET O MPEUMYIIIECTBEHHOM PEKPYTUPOBAHUHU B TKAHU
®1 ¢arouuron. Kak u B ciiyuae 1eJIOMOIMTOB, PAHEHUE MOBBIIIANO COJIEPKaHUE
®1 darouuToB B LIETOMUYECKON >KUAKOCTH MO CPABHEHHUIO C KOHTpoJjeM. O
CTUMYJUpOBan pocT conaepxkanuss ®l mpu paHeHMM NO CPABHEHUIO C OJHUM
panenueM. Hampotus, TNF-a 1 GM-CSF cumxanu moBslitiieHue conepxkanus @1
npu paneHuu, xotds GM-CSF noBeiman coaepkaHue 3THX KJIETOK Y MHTAKTHBIX

KHUBOTHBIX. HO-BI/II[I/IMOMy, IMUTOKWHBI  YBCIIMYMWBAKOT, a4 or IoaaBJIsACT
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PEKpPYTUPOBAaHKE ITUX KJIETOK B TKaHU. D(PdekT oqnoBpeMeHHoro BeeaeHus GM-

CSF u OI' ma comepxxkanme ®P1 daronuroB, Kak U B Ciaydae IE€JIOMOIIUTOB,
JEMOHCTPUPYET HAIMYUE PA3HBIX MEXaHU3MOB UX JICUCTBUS HA 3TH KJIETKHU.
Hampotus, conepxxanne @2 daromurtos (puc. 1B) cHmwkamocs mnpu
paHEeHUW TO CpaBHEHUIO ¢ KoHTpojeMm uepe3 1 cyr. [etictBue TNF-o Ob110
HaIpaBJI€HO Ha CHIKEHUE pekpyTtupoBaHus D2 (aronuToB B TKAHU paHEHBIX
xuBoTHbIX. Hu OI', au GM-CSF, ne Bnusinu Ha cogeprkanue @2 ¢garonutoB npu
paHEHUH, YTO CBUJETEIBCTBYET O TOM, UTO MX JCHCTBUE CBS3aHO,
PEeUMYIEeCTBEHHO, ¢ BiusHUeM Ha D1 daromutel. COOTBETCTBEHHO, LIUTOKUHBI,
MO-BUAMMOMY, BBI3BIBAJIN CIIBUT COOTHOIIEHUS (aroiTOB JBYX THUIOB B TKAHSX B
cropony npeodsiananus @1 ¢aromuros, a 1" - G2 daronurtos.
Ceexenbiienennbie paromurel @1 u D2 cBsA3piBadM COnA B
OJIMHAKOBOM mponopiuu (Tadsu. 1), mpu ATOM OTMedYeHa TEHIEHIUs K OoJiee
HU3KOMY CBsi3biBaHUIO DBA B ®2 daromurax no cpaBHenutro ¢ ®1 kierkamu.
Panenue Boi3piBasio B @1 (arouurax 10CTOBEPHOE yBEINYEHHUE CBSI3bIBAHUS CONA,
HO HE
DBA. B ®2 ¢daronurax, HanpoTus, cBs3piBaHue DBA, HO He con A,
cHu3mwiock Ha 30%. M3BecTHO, YTO peuenTopbl K con A 3KCHPECCUPYIOTCS NpHU
arnonrtose Wi ayrodaruu [ 14] B OTBET Ha yBeJIMYEHUE POAYKIIMU aKTUBHBIX POpM
kuciopoaa (APK), no3ToMy yBenTudeHUE CBSA3bIBAHMS 3TOTO JIEKTHUHA [TPU PAHEHUU
yKka3biBaeT Ha akTuBauuio @1 daromuros. M3meHneHus B cBsizbiBaHUM conA B D1
daroruTax Mpu J1elCTBUH MPENapaToB CBUETEILCTBYIOT 0 TOM, uT0 DI" 1 GM-CSF,
MO-BUANMOMY CTHUMYJIUPYIOT (DYHKIIMOHAIBHYIO akTHBHOCTh D1 daronuron y
MHTAKTHBIX dKUBOTHBIX, HO NMPU PaHEHUU JOCTOBEPHOTro 3(eKTa Mmo CpaBHEHHIO C
JEHCTBUEM CaMoro paHeHWss He okaspiBaioT, a [NF-o paxe wuHrnOupyer
NOBBINIEHHE (DYHKIIMOHATILHON aKTUBHOCTH, BBI3bIBAEMOE CaMHM paHeHueM. [lo-
BUJIUMOMY, 3TO CBSI3aHO C TeM, uTo HecMoTps Ha To, yTo GM-CSF u TNF-a
U3BECTHBI CBOW CITIOCOOHOCTHIO BBI3BIBATH MOJIsIpU3alnio Makpodaros no M1 myrtu,

uXx 3QPEeKTh MOTYT PEryJupoBaThCs IO MEXaHU3MY OOpaTHOM CBA3M [4].
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TNF-o 1 GM-CSF camxanu cBsizbiBanne DBA B ®1 ¢aromnurax y

paHeHbIX KUBOTHBIX MO CpaBHEHHUIO ¢ paHeHueM, x0T GM-CSF ne Bausan Ha
MOKa3aTeab Yy MHTAKTHBIX >KUBOTHBIX. DI’ He Biausl Ha cBs3biBaHue DBA B @l
daronmMTax HA y WHTAKTHBIX, HU Y pPaHEHBIX >XUBOTHHIX. CBsizpiBanne DBA c
MOBEPXHOCTHBIMH PELENITOPAMU XapaKTepu3yeT nudpeHnupyrommecs Kiaetku [12],
U TIOJIyYeHHBIE Pe3ybTaThl CBUIETEIHCTBYIOT O BO3MOXXHOM CHU)XEHUHU YpPOBHS
muddepeHpoBaHHbIX KIeTOK @1 B 0011eM Mmysie B CBSA3H C HEOOXOIUMOCTBIO UX
BOCIIOJIHEHUSI BCJIEACTBUE PEKPYTUPOBAHUSA B TOBPEKICHHBIE TKaHU. ITO
MPEANOJIOKEeHUEe MOJATBEPKAAeTCS TEHAEHIMENH K cHukeHuto B 1, 4 paza B @l
¢arommrTax paHeHBIX KHBOTHBIX JiekTuHa u3 Glycin max (SBA), ¢ 26,6+2,0% mo
18,7£3,1 (P>0.05). YpoBenb SBA HaxoauTrcsi B NPSMOM COOTHOIIEHHUU CO
3penoctbio kiaetok [10]. CHmkenue umcna muddepeHIMPOBAHHBIX KIETOK IPH
uabekiuu  GM-CSF u TNF-o moaTBepkaaer, 4To ATH ITUTOKUHBI  YCKOPSIOT
pexkpytupoBanne @1 (parouuToB B TKAHU PAHEHBIX >KUBOTHBIX. OTCYTCTBHE K€
apdexra J" Ha ypOBEHb 3pEIOCTH KIETOK, MO-BUAUMOMY, CBSI3aHO C TEM, YTO OH
HE BIUsUI1 Ha pekpyTupoBanue @1 darouurtos.

B ®2 ¢aromurax, xak u B ®1, OI' u GM-CSF crumynupoBanu
CBS3BIBAHHWE CONA y HMHTAaKTHBIX >XHBOTHBIX IO CPaBHEHHIO C KOHTpoJieM. Y
paHeHbIx KUBOTHbIX HMHBEKIUS GM-CSF, kak u TNF-0, He BbI3bIBaja TaKoOro
MOBBILICHHUS] TI0O CPABHEHHUIO C paHeHueMm, a Ol 10cTOBepHO MOBBIIIANT YPOBEHb
CBSI3BIBAHMS. DTO CBUJICTEIILCTBYET B MOJIB3Y MPEANOiokeHus o ToM, uto GM-CSF
CTUMYJIUPYET MPEUMYIlecTBEHHO akTUBHOCTh D1 darouuros, a 1" — 2 KIeToK.
ComectHoe BBeneHue OI' u GM-CSF paHeHbIM >KMBOTHBIM HE MPHUBOJWIO K
CTUMYJIALIMM CBA3BIBAHUS CcOn A 1O CpaBHEHUIO C KOHTpoJeM. MOKHO
IPENOJIOKUATh HATWMYNE KOHKYPEHIIMH MEXAY ABYMS IIpernapaTaMu 3a CBSI3bIBAaHHE
C pPELenTOpOM, COACPIKAIUTUM OCTATOK MAHHO3BI.

Hu OI', nu GM-CSF ne Bnusinu Ha cBs3biBanre DBA B 2 darouurax
MHTAKTHBIX KUBOTHBIX MO CPABHEHHIO C KOHTPOJIEM, HO 00a mpernapaTa CHUYKAIU
Oosee yeM B 2 pasza 3TOT MOKA3aTeNb Y PAHEHBIX )KUBOTHBIX. DTO CBUIETEIIbCTBYET

00 yBeTMYEHHUH TOJ1 X BIUSHUEM uncia Hezpenbix @2 ¢arouutos. [lo-Bunumomy,
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o0a mpemnapara CrIOCOOCTBYIOT YCKOPEHHIO pekpyTupoBaHuss @2 ¢(aromutoB B

TkaHu. TNF-0 y paHeHbIX )KUBOTHBIX HE BJIMSI HA 3TOT MOKA3aTENb 110 CPABHEHUIO
C KOHTPOJIEM, YTO COOTBETCTBYET MOJYyYEHHBIM IAHHBIM 00 OTCYTCTBUU U3MEHEHU
B cogepxaHuu D2 GarouToB B 3TON 3KCIEPUMEHTAIBHOMN TpyMIe M0 CPAaBHEHUIO
C KOHTpOJIEM U CBHIETENbCTBYeT 00 oTcyrcTBuu BiausHus [NF-o Ha
pekpytupoBanue @2 parouuTos.

[Tpoucxoasmuye W3MEHEHHUS AKTUBHOCTH (ParolUTOB IpH JIEHCTBUU
pernapaToB CONPOBOKAAIMCH Pa3TuYHbIMU A (PeKTaMu Ha 3a)KUBIIEHUE paHbl. Tak
MIpU UCXOIHOM JyirHe paspesa 58,1+£12,1 mm, npu BBenenun GM-CSF 31o 3HaueHue
coctaBmio 73,5+13,3 mm, TNF-o- 38,7£8.1 mm, D1'-34,843,8 mm. Tompko OI'
noctoBepHO (P<0,05) cHmka JIMHY paHBbI.

Taxum obpaszom, Habmomaromieecs npu Bo3aeicTeun GM-CSF u TNF-
0. TOpPEeUMYLIECTBEHHOE pekpyTupoBaHue @1 ¢arouuToB B TKAaHU paHEHBIX
YKUBOTHBIX MPOUCXOIUT HAPSIAY CO CHIDKEHHEM MX (DYHKIIMOHATBLHON aKTUBHOCTH.
OT0 MOXET CBUACTEIHCTBOBATH O BO3MOXHOU TpaHcpopmaru @1 ¢parountos B G2
darouuTsl I MOJAEpKaHUA OallaHca MEXAY MpOo- U aHTUBOCHAIUTEIbHBIMU
apdexkramu paHeHus. B ormiamume OT UMTOKMHOB, DI HE TOJBKO MOJABIISII
(GYHKIIMOHATBHYIO aKTUBHOCTh D1 (aromuToB, HO U CTUMYJIMPOBAT AKTHUBHOCTH
®2 ¢arouuToB W WX peKpyTHUpoBaHWe B TKaHU. (OCHOBBIBasACh Ha
MophodyHKIIMOHATEHOM cxojicTBe Mexay D2 ¢darouuramu u M2 makpodaramu,
MO>KHO MIPEANoarath, YTo Takoe geiicteue 3 cnocoOCTBYeET 3aKUBICHUIO PaHbl B
OOJIbIICH CTETeHH, YEM TTPHU BO3ACHCTBUU IIUTOKHUHOB.

BbIBO/IbI

1. GM-CSF u TNF-o n36upatenbHO MOIYTUPYIOT aKTUBHOCTD JIBYX THIIOB
(baronuTOB TOJIOTYPHH, C MpEUMYylIIeCTBeHHbIM BiusHueM Ha D1 knetku. 2.
CKOpOCTh 3aKMBIJICHUS paHbl Mpu BoznencTtBuu O Oonee BbICOKas, yeM MpuU
JNENUCTBUU IUTOKMHOB, YTO MO-BUAUMOMY CBSI3aHO C €r0 CIIOCOOHOCTBIO BBI3BIBATH
IPEUMYIIECTBEHHYIO akTuBaluio P2 (HarouuToB v UX PEKPYyTUPOBAHKE B TKAHU. 3.

@2 (paronuThl UTPAIOT BAXKHYIO POJIb B PAHO3A>KUBIICHUU.
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TABJIMIIbBI

Taoa nia 1. CBs3bpIBaHue PACTHUTCIIbHBIX JICKTUHOB IMOBCPXHOCTHBIMHU
peuentopamu ¢arouutoB @1 u ®2 yepe3 1 cyr mocie paHEHUS U UHBEKIIUH
npenaparos, M*X.

Table 1. Binding of plant lectins to surface receptors of phagocytes P1 and P2 1 day
after injury and injection of preparations, M+X

Tum Bo3nencTBUA Jlextrubl, % cBI3BIBaHUS
Group Lectins, % of binding

Con A DBA

O o2 O )

P1 P2 P1 P2
KonTpoib 16,8546,8 18,1+1,8 25,9+34 | 31,7£5/4
Control
Pana 40,85+5,6 * | 22,4+3.5 23,9482 |22,3+5,1
Wound
Pana+ GM-CSF 28,1+11,1 22,4+3,4 10,5+2,3 * | 13,0+3,9 *
Wound+ GM-CSF
GM-CSF 25,78+3,6* |32,4+42* | 24,7+0,3 |28,6+0,7
Pana+2I' 27,7£1,8* |31,9+6,1* |242+46 |13,3+0,45*
Wound+EH
or 35,6+4,7* | 40,3£3,8* |28,6+1,9 |43,1+125
EH
Pana+TNF-a 17,1+19 15,4+0,8 5,9+0,7* |29,4+1,7
Wound+ TNF-a
Pana+3I'+ GM-CSF 34,55+7,26 |18,53+35 |- -
Wound+ EH+ GM-CSF

IIpumeuanune: *-P<0,05 no cpaBHeHuto ¢ KoHTposieM. N=4.
Note: *-P<0.05 compared to control. N=4,
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PUCYHKHA

Pucynok 1. KoHIeHTpanusi KJIETOK ILIEJIOMHUYECKON XKUJIKOCTH IMPU PAHEHUU H
WHBEKIMHU TNpernapaTtoB, M.

Figure 1. Concentration of coelomic fluid cells during injury and drug injection,
M=X,
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A: lenomonutsl, 1 cyt. 1-OCBH, 2-panenne+®CBH, 3- GM-CSF, 4-panenue+

GM-CSF, 5-panenue+TNF-a, 6-O1", 7- panenue+31I", 8- panenue+231'+ GM-CSF.
ITo ocu OpIMHAT-KOHLEHTPALUS KIETOK, K. X 10%Mu1. [pumedanue:
JIOCTOBEPHOCTH paznnuuii Mex 1y kKoutposiem (DCBH) u panenuem (a) u Mex1y
paHEHUEM U APYTUMH SKCIIEPUMEHTAIBHBIMU TpyTiiaMu (b) COOTBETCTBYET
P<0,05. N=6. b u B: Conepxxanue ¢aronuroB @1 (b) u @2 (B). 1-©CBH, 0 mus,
2-OCBH 1 cyr, 3- panenue+®CBH 1 cyrt, 4-GM-CSF IcyT, 5-panenune+GM-CSF
1 cyt, 6-panenue+TNF-a, 1 cyt, 7- panenne+2II 1 cyt, 8-panenune+I1'+GM-CSF
1 cyt, 9-OT'. To ocu opMHAT-KOIMYECTBO (ParouTos, Ki. X 108/sx3emmusp.
[Ipumeuanue: 1OCTOBEPHOCTh PA3IMUMil MEX 1y KOHTpoJeM Ha 0 MUH U IrpynnaMu
Ha | cyT (a) 1 MeXAy KOHTpOJIEM Ha 1 CyT U 3KCIIEpUMEHTAIBHBIMU IPYIIIIAMHU Ha
1 cyt (b), a Takke MEXIAy paHEHUEM U IPYTUMH 3KCIIEPUMEHTAIBHBIMH IPYIIIIaMU
(c) cootBeTcTBYeT P<0,05. N=6.

(A): Coelomocytes, 1 day. 1- bufferd saline, BSN, 2-injury+BSN, 3-GM-CSF, 4-
injury+ GM-CSF, 5-injury+TNF-a, 6-EH, 7-injury+EH, 8-injury+EH+GM-CSF.
The ordinate axis shows cell concentration, cells x 10%/ml. Note: the significance of
differences between the control (BSN) and wound (a) and between wound and other
experimental groups (b) corresponds to P<0.05. N=6. (B) and (C): Content of
phagocytes P1 (B) and P2 (C). 1- BSN, 0 min, 2- BSN 1 day, 3- wound + BSN 1
day, 4-GM-CSF 1 day, 5-wound + GM-CSF 1 day, 6-wound + TNF-a, 1 day, 7-
wound + EH 1 day, 8-wound + EH + GM-CSF 1 day, 9-EH. The ordinate axis shows
the number of phagocytes, cells x 10%specimen. Note: the significance of
differences between the control at 0 min and the groups on day 1 (a) and between
the control on day 1 and the experimental groups on day 1 (b), as well as between
injury and other experimental groups (c) corresponds to P<0.05. N=6.
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