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OCOBEHHOCTU MOP®OJIOTU N MOPOOMETPUYECKUE ITAPAMETPBI
PO3NMHOPUIOB NEPUPEPUYECKOI KPOBY EHOTOBUIHLIX COBAK

Npyctereutes procyonoides (GREY, 1834)
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Lens nccnenoBaHus 3aKJiroyajach B aHaJIM3e 0COOEHHOCTE MOpPGOJIOru 1 MoppoMeTpUIEeCKMX ITapaMeTpOB
303MHO(MUIIOB U UX IPaHyJ y EeHOTOBUIHBIX cobak Nyctereutes procyonoides (Grey, 1834). Ha ma3kax KpoBM, oKpa-
1meHHbIX 1o IlanmneHreiimMy, onpenessii COCTaB JIEMKOLUMTapHO (DOPMYJIbI, OLIEHUBAI OCOOEHHOCTU MOP(dOJI0-
ruu u Mop¢hoMeTpUIeCKUe ITapaMeTpbl 203MHO(DUIIOB U UX IpaHyl. [IuToXuMUiyeCKUMU METOIAMU BhISIBJISUIU JI0-
KaJu3alunio KaTUOHHBIX OEJIKOB, a TaKXKe 203MHO(MUIBLHOM IepoKCcHIa3bl B 303MHOdMIax. s OLleHKU BIUSHUS
noina npumeHsiii ANOVA. B pesynbrate ncciienoBaHUS YCTAHOBICHO, YTO UISI e HOTOBUIHBIX COOAK XapaKTEpHO
BBICOKOE OTHOCHUTENIbHOE coaepkaHue 303uMHOGWIOB (7—10% oT o6leii momny/Issuum JeHKOLINUTOB), a TAKXKe Ha-
JINYMe B HUX KPYITHBIX CEKPETOPHBIX IpaHy/l. Ha Ma3kax KpoBU, Hapsioy ¢ 303UHOGWIAMU C TUITMYHOM 6oraroit
3€pPHUCTOCTBIO LIMTOILIA3MbI, TPUCYTCTBOBAIM 60Jiee KPYITHbIE KJIETKH, COAEPKABIINE CEKPETOPHbIC TPAHYJIbl B
HeOO0JIBIIOM KOJIMYECTBE, a TAKKE B HEKOTOPHIX CIIydasiX BAKyOJIEIIOA00HbIe TpaHy ibl. BiusiHMe 110J1a BEIPa3UIoCh
B 00Jiee BBICOKOI 10J1e 303MHOMUIOB C HU3KUM YPOBHEM 3€PHUCTOCTU LIUTOIIa3Mbl Y CAMIIOB IO CPAaBHEHUIO C
caMKaMM, TOIIa KaK y CaMOK OOHapyKeHbI 00Jiee BHICOKME 3HaUeHUSI MOPPOMETPUUECKUX ITOKa3areieil (ducia u
CpenHel TJIOoIAaM I'paHyJl B OMHOM KJIETKE, a TaKKe COOTHOIIEHUS TUIOIIaan, 3aHMMaeMoii rpaHyJ/jiaMu, K IUIo1a-
o4 KiieTkn). [ToCKOIbKY NpUUYMHBI HOSIBJICHUS 503UHOMGWIOB ¢ HU3KUM COAEPXKAHUEM IPaHyJ, a TAKKE C BaKyO-
JIM3allMei LUTOIUIa3Mbl Y eHOTOBUIHBIX COOAK HE 0 KOHIIA SICHBI, CYLIECTBYeT HEOOXOAMMOCTDb B TaJIbHEUIINX

HNCCIICO0BAaHMUAX 3TOro BOIIpoca.

Karoueevie caosa: BOSI/IHO(I)I/UILI, I'paHyJibl, BaKyOJI1, CHOTOBMUAHAaA cobaka
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D03MHOMUIILHBIE TPAHYJIOILMTHI MPEICTABISIOT CO-
60Ii TpynITy JEUKOUUTOB, (PYHKIIMU KOTOPBIX TPAIULIM -
OHHO pPacCMaTpUBAIOTCS B CBSI3U C TapasuTapHLIMU U
aJlJIepruyecKUMU (aCTMaTUYECKUMU) UMMYHHBIMU pe-
akuusamu (Rodrigo-Mufioz et al., 2021). biarogapst 3Ha-
YUTEIbHOMY paclpee/IeHNIO B TKAHSIX U CIIOCOOHOCTHU
BBIpabaThIBaTh PsII MMMYHHBIX MEAUATOPOB, 303MHO-
GuUIIBl SIBISIIOTCS MHOTO(PYHKIIMOHAJILHBIMU JICHKOILIN-
TaMU, YYaCTBYIOIIMMMU B TIOAAEPKAHUM TOMeOCTasa U
pazButum BocmnaieHus (Rodrigo-Muiioz et al., 2021). 3a
CUET IMOBEPXHOCTHBIX PELENTOPOB 303MHOMGUILI CIO-
COOHBI pearnpoBaTh Ha pa3IMYHbIE CTUMYJIBI, BHICBO-
Ooxnast comepxumoe crenudpuaeckux rpanyn (Melo,
Weller, 2018; Fettrelet et al., 2021).

Ilpunameote coxpawenus: BI' — Bakyonernono6Hble rpaHyJibl; BO —
BaKyoJu3upoBaHHbIe 303uHOMGMIbI;, -1, -2 — Tumbl rpaHyn
203uHOoMuI0B; Kb — KatuoHHsble 6e1ku; 10 — s03uHOGMIbHAS
nepokcunasa; -1, D-11 — turst s03unodunoB; CF null — mbImm ¢
neduuutoM nuctatuHa F; MBP-1 — raBHBIM 1IeJIOUHOM OesIoK
(major basic protein 1).
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Kaxnast rpaHyjia okpykeHa MeMOpaHOIi U COIEPKUT
katnoHHble 0enku (KbB), cpeny KoTopbIX IIaBHBIHM 11Ie-
JiouHoit 6e10k MBP-1 (major basic protein 1) cocrasisi-
eT KpucTauions (3JeKTPOHHO-TIJIOTHOE BEIECTBO), a
903MHOMDWILHBIA KaTUOHHBIM MPOTEUH, 303UHOMUIb-
HBIIA HEHPOTOKCHMH M 303WHOMMIBbHAS ITepoKCcHIa3a
(BITO) aBasitOTCS KOMIIOHEHTaAaMU MeHee MJI0OTHOTO Ma-
Tepuajia WIM MaTpUKCa, OKPYXAIOIIero KpUCTaJIOU
(Abu-Ghazalehet al., 1992). MBP-1 conepxuTt 6obliioe
KOJIMYECTBO aprMHWHA, YTO O0yC/lIaBINBAET 303UHODU-
JIMIO TpaHyl. AKTUBaLUSI 203MHOMUIIOB IO/, BAUSIHUEM
pa3HOro poja CTUMYJIOB MOXKET PUBOJIUTH K JErpaHy-
JISINAW U UBMEHEHUSIM MOP(MOJIOruU KJIETKU (pa3Mephl
KJIeTKu, Tpanyi, u T.11.) (Newsome, Ebeigbe, 1991; Me-
lo, Weller, 2018).

AKTYaJIbHOCTh MCCIIEIOBAHUSI TIPOJNKTOBAHA HEIO-
CTaTOYHOU U3Yy4YEHHOCThIO MOPGHOJIOTUY U (PU3HOJOTUU
303MHOMDWIOB MJjeKkonuTalomux (Y3enbaesa u Ip.,
2007; Mun310K 1 11p., 2015). Do3nHoGMIILHBIE TPAHYJIO-
LUTHI SIBJSIOTCSI TETEPOreHHOM MOMyJsiliieii Mo MaoT-
HOCTHBIM xapakTtepuctukaMm (Prin et al., 1983; Anaes,
2002; bonmaps m gp., 2011). B kimeTkax mMoHMXEHHOMI
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IUIOTHOCTY (aKTUBHBIX) IO CPaBHEHUIO ¢ 303MHOGMIA-
MM HOPMaJbHOM TUIOTHOCTU YMCJIO TPaHy/ 3HAYUTEIb-
HO CHUXEHO, KJIETKM BaKyOJIM3UPOBaHbI. MeXaHU3M
cuHTe3a U IUdOEepeHIIUPOBKU HU3KOIUIOTHOCTHBIX
303MHOMUIOB HeU3BecTeH. B HopMe y deoBeka OIS
303WHO(PUIOB HU3KOM IUIOTHOCTH (AKTUBHBIX KJIETOK)
He npeBbimaer 10—20%, Torma Kak IpW MaTOJIOTHYE-
CKHMX COCTOSTHUSIX OHa yBeJIW4YMBaeTcs 10 35—65—90%
(Anaes, 2002). Huskoe uncio 303nHopminos (1—6% or
0oOIIIeil IOy JISMKOLIMTOB) B IepueprdIecKoi
KpOBU 4YeJIOBeKa Y MJICKOITUTAIOLIUX SIBJISIETCS MIPEsT-
CTBUEM TSI UCCIEAOBAHUM (DYHKLINIA 3TUX KIJIETOK.

YaauHylo 3KCIIepUMEHTaIbHYI0 MOAEIb B UCCIEI0-
BaHMSIX MOP(}OJIOTUH U (PU3UOJIOTUN 203MHOPUIIOB MO-
JKET IIPEACTaBIISITh COO0M eHOTOBUIHAsI cobaka Nyctere-
utes procyonoides (Grey, 1834) — BcessmHbIN XUITHUK CE-
MeICTBa IICOBBIX poaoM n3 Boctounoit A3uu. [1i1st 3Toro
BUIA XKMBOTHBIX IO CPAaBHEHMIO C TaKCOHOMMYECKU
O6au3KkuMU BumamMu (Jimcuna Vulpes vulpes v mecen V. la-
gopus 13 cemeiictBa Canidae oTpsina xurHIKoB Carnivora)
XapaKTepHO ITOBOJIBHO BBICOKOE YUCIIO JIMKOITUTOB, BBI-
COKO€ OTHOCUTEJIbHOE CoAepKaH1e 203MHOMWIOB, a TaK-
>XKe HaJIM4Ke B HUX KPYITHBIX CEKPETOPHBIX TpaHy (Y3eH-
Oaesa u 1p., 2007; Nowakowicz-Debek et al., 2013).

B cBsI3u c BhIlIeCcKa3aHHBIM, 11€J1b UCCIEIOBAHMUS 3a-
KJlo4ajach B aHaJM3€ OCOOEHHOCTE Mopdojoruu u
MOp(OMETpUUECKUX MapaMeTpPOB 303UMHOMUIOB U MX
rpaHyJj y €eHOTOBUIHBIX COOAK.

MATEPUAJI 1 METOAMKA

OO0bekThl HccaenoBanusaA. B paboTe ucnonb3oBanmu
HEMOJIOBO3pebix caMIoB (7 = 3) u camMoK (n = 3) eHo-
ToBUAHOI cobaku (Nyctereutes procyonoides Grey, 1834),
coliepKallecsi B YCIOBUSIX 3BEPOBOIUYECKON (PepMHBI.
KUBOTHBIE TMOMyYaJid pallMOH, COIJIAaCHO PEeKOMEH.a-
LIMSIM JJIsT 9TOro Buaa, u Bony ad libitum. KpoBb Opajiv B
HOsIOpe 13 OeapeHHOI BEHbI B yTPEHHME Yachl 10 KOPM-
JICHUSI >KMBOTHBIX.

PeakmuBpl. Hcmomb3oBanm  Kpacurtenb-(QUKCaTOp
903UH-METUJICHOBBI cuHUil Mas-IproHBaibaa u Kpa-
cuTeab aszyp-303uH 1o PomaHoBckoMy (MwuHumen,
Poccus); o-tomuaun (MP Biomedicals, CIIIA); mepe-
KHMCh BOJOPOJa, CYIb(POCATUIIMNIOBYIO KMCIOTY, OpOM-
¢eHoJIOBbIN CUHUIT, OOPHYIO KUCIOTY U TeTpabOpHO-
kucnblii Hatpuit (HeBaPeaktuB, Poccus).

OkpamuBanue Ma3koB kpoBu no Ilanmenreiimy. Ha
CBEXENPUTOTOBJIEHHBIN 1 BBICYIIIEHHBIII Ma30K KPOBU
HaHocwin 10—15 karejib TOTOBOrO Kpacutesi-(puKca-
TOpa 203MH-METHUJICHOBOTO cuHero Masi-IproHBanbaa
(Munumen, Poccust), yepe3 3 MUH MO KarjisiM HAaHOCH-
JIM TaKo# e 00beM BOJIbI 1 MPOI0JIKAJIN OKpallluBaHe
eme 1 MyuH. 3aTeM KpacUTeIb CMbIBaId BOMIOI, a Ma30K
BBICYIIIMBAJIM Ha BO3AyXe. 3aT€M Ha BBICYILLIEHHBIA Ma-
30K HaJIMBAJIM CBEXETIPUTOTOBJIEHHbII1 pacTBOP Kpacu-
Tenss PomaHoBckoro (2 KamiM TOTOBOTO KpacUTENs
azyp-a03uHa 1mo PomaHoBckomy (Munumen, Poccust)

KAJIMHWUHA u np.

Ha | MJI IMCTUJIIMPOBAHHOM BOMbI) HA 12—13 MUH, CMBI-
BaJIX BOJIOI 1 BBICYLLIMBAJIM Ha BO3IyXE.

OkpammBaHne Ma3KoB KpoBH s Bbisienus DI1O
(Xeitxoy, KBammuno, 1983). CBexXenpuUroToBjieHHbIE U
BBICYIIIEHHBIEe Ma3Ku KpoBU dukcupoBanu 10%-HbIM
pacTtBopoM ¢opmaimHa B aTtaHose 30 ¢ ¥ mMpoOMBIBaIN B
JIBYX CME€HaX TUCTWLIMPOBAHHOM BOMbl. [OTOBUIMU UH-
KybaumoHHYy10 cpeny: 5 r o-tosuauHa (MP Biomedicals,
CIIA) pactBopsuin B 120 ma 96%-Horo 3taHoJa U O0-
6apysiiv 80 MJT IUCTUUIMPOBAHHOM BOJIBI, Tajie€ CMECh
¢unsTpoBanu. B monydeHHbIN GubTpaT BHOCUIN 3%-
HYIO TIepeK1Ch BOIOpoaa (TOTOBWJIM U3 KOHIIEHTPHUPO-
BaHHOTO pacTBoOpa Iepel UCMOJIb30BaHUEM) 13 pacueTa
0.02 ma mmepexkncu Ha 10 M dmneTpara. Jlamee Ma3ku
WHKYOMPOBAJIM B TeUeHUE 7 MWUH, TIPOMBIBATIN TUCTUII-
JIMPOBAHHOU BOAOI U BBICYLLIMBAJIU.

OxkpamuBanue Ma3KoB KpoBu st onpeneienus Kb.
Wcnons3oBanu onucanHyo Metoguky (Llyouya, 1974).
CBeXXeNnpruroToBJIEHHbIE 1 BbICYLIIEHHbIE Ma3KU (DUKCU-
poBain 5%-HBIM paCTBOPOM CYIb(MOCATULIUIOBOI K1C-
notel (HeBaPeaktuB, Poccusi) m mpombIBaaIn B IBYX
CMEeHax IMCTUUIMPOBaHHOM BOAbI. BhiCyllleHHbIE Ma3KK
okpatBaiu 2 MuH B 0.1 %-HoM pacTBOpe 6poMMEHOIOBO-
ro cuHero (HeBaPeaktus, Poccust) B 0.05 M 6opatHoM Oy-
depe (pH 8.2). ITocae okpacky Ma3Ku IIPOMBIBAIA B TPEX
cmeHax 0.05 M 6opatHoro oydepa (pH 8.2) mo 1—2 muH B
KaXKIIOi 1 BBICYILIMBAJIU.

MuKpockonus M aHA M3 u3oopakenuii. [Ipernapats! n3y-
YaJli ¢ TIOMOIIBIO CBETOBOTO MMKpocKora AxioScope 40
(Zeiss, I'epmanust) ¢ IBETHOI 1I(DPOBOIi BUIIeOKaMEpOii 1
KOMITBIOTEPHO CUCTEMBI aHAJIM3a U300paxkeHu “Buaeo-
TecT 4.0” (Poccust). Ompenessumm cocTaB IEMKOLUTApHOMN
¢opMyIbl, OLIEHUBAJIM OCOOEHHOCTU MOP(OJIOTrUU U
MopdhOMeTpUYECKHE TTapaMeTpbl 303MHOGUIOB (B =
= 199) n ux rpany’n (n = 3628) (YUCIIO U CPETHIOIO TIO-
1aJb B OAHO KJIETKE, a TAK>Ke COOTHOIIIEHHUE TIJIOIIAIH,
3aHMMaeMOil TpaHyJIaMU, K TUIOIIAAN KJISTKH).

Cratucrudeckas o0padoTKa TaHHBIX BKJIIOYAsa OLICH-
Ky BIusiHUS pakTopa “moj” ¢ IIOMOIIbI0 OMHO(MaKTOP-
Horo aucrnepcuoHHoro aHanusa (ANOVA), ctatuctuue-
CKM 3HAYMMBIMU cuuTaiau pasnuuus mnpu p < 0.05. Ilo-
CKOJIbKY YHCIIO 303WHOMWIOB C HH3KUM YPOBHEM
TPaHYJISIIIUA IIUTOTIIA3MBI 3aBUCEJIO OT I10J1a, THUIT 03U~
HoUJIa UCITOJB30BAJICSI KAK KOBapuaTa Ipyu aHalIu3e.

PE3VYJIBTATDI

CocraB JeiikonuToB U Mopdosorusa 303MHO(pUIOB Te-
pudepudeckoii KpoBu. Pe3ynbTaThl MccaeqoBaHUS TIpe-
craBjieHbl B Tabiuuax 1—3. AHanu3 JieliKoLMTapHOM
¢dopMynBl BUOA TTOKAa3ajl, YTO XUBOTHBLIE OOOMX IOJIOB
XapaKTepru30BaJUCh HEUTPODUIBbHBIM NpOGUIEM KPO-
BU (Ta61. 1). Y eHOTOBUIHEIX cCOOaK OOHAPYKEHO JOCTa-
TOYHO BBICOKO€ OTHOCUTEIBbHOE COAEPKaHUE I03UHO-
dumoB — 7—10%. KileTku MMenn cerMeHTUpPOBaHHOE
(2—3 monu) sIApo ¢ TIBIOKOOOPAa3HBIM 3PEJIBIM XpOMAaTH-
HOM M CEpO-TOoJIyOyl0 1IMTOIUIa3My, COAEpXKallylo TH-
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MMUYIHYIO0 KPYITHYIO 303WHOMDMIBHYIO (IIPU OKpacKe 10
ITanmeHreiimy) 3epHUCTOCTD (pUC. 1a).

ITo mopdonorndeckuM OCOOEHHOCTSIM MOXHO BBI-
nenuthb 2 tuna 3o03uHodmioB. Tum I (3-1) cocraBuam
KJIETKH, B KOTOPBIX CBOOOTHOE OT siApa IMPOCTPAHCTBO LK~
TOILTa3Mbl OBLIO MTOJIHOCTHIO 3aHSTO rpaHyaaMu (puc. la),
a k Tuny II (O-11) orHocUIUCh 6oee KPyIHbIE KJIETKU
CO CKYIHOM 36 pHUCTOCTBIO LIMTOILIa3MBbI (puc. 16, 6).

I'paHynabl 203MHOMUIIOB BU3yaJdbHO pa3INYaIMCh
Mexxay coboii. Onnu (I'-1) paBHOMEpPHO OKpalluBaIUCh
B PO30BO-KpacHbI LIBET MpU oKpacke 1o [lanneHreii-
MY, B XKEJITO-Oypblii (30JIOTUCTHII) LIBET — MPU OKpacke
Ha Hasimure D110 u B cuHe-Troy060it IBET — ITPpU OKpac-
ke Ha Haymuue Kb (puc. 1). Jpyrue rpanyinsr (I'-2) He
OKpAaIIUBAIMCh HMCITOJb30BAHHBIMU KPAaCUTEJIIMU WU
OKpaIlIMBaIMCh YaCTUYHO (pUC. 16—d). IpaHyIbl BTOPOro
THIta, BakyosienomoOHble (BI), mpencraBmsum coboit
CTPYKTYPbI OKPYIJIOii (DOPMBI, COIOCTABMMBIC TIO TTapa-
MeTpaM C TUTTUYHBIMU 303MHOMWIBHBIMU TpaHyJaMH, 1
pacIIojarajiich B IATOIUIA3ME I HaM SIIpoM (puc. 16—0).
Anpa 303MHOPUIOB OBIIM 0€3 MPU3HAKOB IMMKHO3a;
MeMOpaHbl, OTpaHUYMBAIOIIME TPAHYJbl, KOTOpbIe HE
OKpallBAIMCh UCIOJIb30BAHHBIMU KpacuTeIsIMU, BU-
3yaJIu3upoBauch (puc. 16—0a).

Bimsanue mojia Ha JiedkonuTapHyio (hopmyiIy, Ha MOp-
tonoruio u MmopomMeTprUecKe napaMeTpbl 303MHO(PUIOB
u ux rpanyi. He oOHapy>keHO BIMSIHUS 110J1a HA OTHOCHU -
TeJIbHOE ColepKaHne 03MHO(DUIIOB B ICHKOIUTAPHOI
dopmyie (ANOVA, p <0.05). OnHako KOJIUYECTBO KIETOK
C HU3KMM YPOBHEM IpaHy/IsIuu LuToruiasMel (D-11) pas-
JIMYaIoCh MEXIY 0CcOOSIMM pa3HOTO Ionaa (tadi. 1, 2):y
CcaMIIOB TaKMe KJIETKM COCTABJISUIA MPaKTUYECKU TOJI0-
BUHY BCEX D03MHO(UIOB, TOrma Kak y caMok — 23%.
Mexny oco0SIMHM pa3HOTO MoJIa HAOJIOTaIN pasTundus
YuCJia U CPEOHEN MJIOLAAM IpaHyJ B ONHOI KJIETKE, a
TaKXKe COOTHOIIEHMS IUIOLIAAN, 3aHUMAaeMOii TpaHyJIa-
MU, K iomany kietku (tadiu. 2, 3). 1o cpaBHeHUIO C
caM1laMU, CAaMKHU XapaKTepU30BaJUCh 60Jiee BBICOKUMHU
MOKAa3aTeJISIMU.

OBCYXIEHUE

Mopdoaoruyeckue 0COOEHHOCTH 303MHO(IIOB H HX
rpanyia. OnHOM 13 0COOEHHOCTEN cocTaBa JIEHKOIIUTOB
nepudeprIecKoi KpOBU €HOTOBUIHOM COOAKH SIBJISICT -
CsI BLICOKO€ OTHOCHUTENIFHOE ComepskaHre 203MHOMDIIIOB
(7—10% ot ob1Iero yucia JSUKOLUTOB), YTO OTMEYAIOT
U apyrue aBTopbl (Y3eH6aesa u ap., 2007; Nowakowicz-
Debek et al., 2013). ¥ yenoBeka NoBbIlLIEHUE 203UHODU -
JI0B B KpoBH (0osee 5%) sIBIIsIeTCSI IPU3HAKOM 203MHOMH-
JINM U COTIPOBOXIAeT MHOTHE MH(PEKIIMOHHBIE 3a00JIeBa-
HUST BUPYCHOM M GaKTepHaJIbHOM 3THOJIOTUH, TIIMCTHBIC
WHBAa3UU, a TAaKXe ajlJlepruiyecKue, BOCITAIUTEIbHbBIC U
ayTouMyHHBbIe Tiponiecchl (boHmaps, DabkaHoBa, 2014).

VYpoBeHb 303MHOMDUIIOB Y €eHOTOBUIHOM COOAKU 3a-
BUCUT OT ce30Ha rojaa (Mustonen et al., 2007), ero BeIcO-
KOe colepkaHUe OCEHBIO, BO3MOXHO, SBJISICTCSI OMHOM
13 ajanTaluii K 3SMMHUM YCJIOBUSIM U OTpakaeT YCHUJIe-
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Ta6muna 1. JleitkountapHas opmyJia KpOBU Y CAMIIOB U Ca-
MOK €HOTOBUIHBIX cODaK

Hotst neiikounToB, %
Tun nefikonuTOB
caMmiisl (n = 3) camku (n = 3)
MoHOUTBI 3.00 £ 1.00; 6.00 = 1.53;
2 (2-5) 5(4-9)
JIumdounTel 35.00 £ 6.43; 30.00 + 4.04;
33 (25-47) 27 (25-38)
IManoukosinepHbIie 1.67 £ 0.67; 1.67 £ 0.67;
HEUTPOPUIIBI 1(1-3) 1(1-3)
CermeHTOSIIEP- 53.00 £ 4.51; 54.00 £ 3.51;
HBIe HEUTPODMIIBI 57 (44-58) 57 (47—58)
D03UHODWITEI 7.33 £ 0.88; 8.33 £ 1.20;
7 (6-9) 9 (6—10)
bazoduinr 0 0

ITpumeuvanue. JlaHbl cpenHue 3HAYEHUs MoKas3aTelisl U X OIIMOKM, a
TakKKe MeAuaHa U B CKOOKaX MUHUMAIbHOE M MAaKCUMAJIbHOE 3HAUYEHHSL.

Taomuua 2. MopdoMeTpuyeckue mapaMmeTpbl 303MHOMUIOB
(D) u ux rpaHyn y eHOTOBUIHBIX COOAK

ITon XNBOTHBIX
IToxkasatenb

camupl (n = 3)|camku (n = 3)

OO61ee yuciao D 93 (100%) 96 (100%)
[ Tun 46 (49.46%) | 74 (77.08%)
II Tun 47 (50.54%) | 22 (22.92%)
[nomanp D, MM (S3)
oO1as 93.69 £ 1.76 | 97.81 £ 1.59
I i 93.17 £2.34 | 95.74 £ 1.84
IT Tun 97.88 £2.06 | 105.36 + 3.01
Oo61ee yucio rpanyia I 1619 (100%) | 2009 (100%)

1 Tun
2 TATT

CpenHee 4mnciio rpaHyia B 1 O:
obuee
1 Tun
2 Tt
CpenHsisi TI011aab rpaHys B |
3, Mxm? (Sr):
oO1iee
1 Tun
2 Tun
Coornortrenue St/Ss, %,
ob1ee
1 Tun
2 Tt

1405 (86.78%)

214 (13.22%)

18.70 = 0.87
16.35+0.79
3.57£0.39

0.66 £ 0.03
0.70 £0.03
0.61 £0.04

0.7£0.04
0.8 +0.04
0.7+0.04

1720 (85.61%)
289 (14.39%)

21.02 £0.78
18.00 £ 0.71
3.66 £ 0.30

1.13+£0.03
1.21 £0.03
0.98 +0.03

1.2£0.03
1.3+ 0.04
1.0+ 0.03

IMpumeuanue. IlokazaHbl CpeaHME 3HAYEHUSI MoOKa3zaTelss M MX
olIMOKU, a Takxke H0Js1 (%) COOTBETCTBYIOIIUX KJIETOK (IpaHyJ) B

CKOOKax.
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Ta6mmma 3. PesynbraTsl nucniepcioHHoro aHaiausa (ANOVA): BIussHUE TT0J1a U TUITIa 303MHOMDMII0B (D) nepudepruieckoit Kpo-

BU €HOTOBUIHBIX COOAK Ha HCCICAYECMbIC ITOKa3aTeJIn

ITokazarenn dakTop Crenenn Hucnepeus (cpentuit Kpurepuii, F p
CBOOOIBI, df KBagpar, MS), S?
Hannune D turma I1 ITon 1 3.60 16.76 0.0001
IMnouanp D TTon 1 788.33 3.20 0.075
Tun D (koBapuaTa) 1 1849.45 7.50 0.0068
Cpennee uncio rpanyi I' 1 Tuna | [Ton 1 121.50 2.53 0.114
(I-1) B onHoM D Tum D (xoBapuara) 1 678.95 14.12 0.0002
Cpennee uncio rpanya I' 2 tuna | [Ton 1 0.037 0.01 0.912
(I-2)B1-oM D Tun D (KoBapuara) 1 0.005 0.00 0.969
CpenHee ynciio rpanyn oboux | ITon 1 231.76 4.06 0.045
THUIIOB B [-oM D Tun D (koBapuaTa) 1 766.94 13.43 0.0003
CpenHsis mioianb rpaHyn 1 ITon 1 11.55 82.46 0.000
tuna (I-1) B 1-om D Tum D (koBapuara) 1 0.32 2.32 0.13
CpenHsis TUIoIIaab TpaHyI 2 IMon 1 3.94 37.28 0.000
tumna (I-2) B I-om B Tun D (KoBapuara) 1 0.019 0.18 0.674
CpenHss nioanb rpaHya IMon 1 9.80 85.07 0.000
060uX TUIIOB B 1-0M D Tun D (koBapuaTa) 1 0.04 0.35 0.55
CootHolreHue rutotaay rpanyi 1 | [Monx 1 0.001 54.40 0.000
tuma (I'-1) K rroranu 3 Tun D (koBapuaTa) 1 0.000 0.00 0.98
CoorHoreHue romanu rpanyn 2 | In 1 0.000 22.68 0.000
tura (I-2)  mwiowmanyu 9 Tun D (koBapuaTa) 1 0.000 1.76 0.19
CootHoleHue riomany rpanya | [Mon 1 0.000 54.54 0.000
00OMX THIIOB K IIOLIax1 D Tun D (koBapuaTa) 1 0.000 0.66 0.42

IMonyxupHbIM IpUGHTOM BBIIEIEHBI JOCTOBEPHO 3HAaUMMBbIe pe3yabTathl (p < 0.05).

HUE€ WMMYHOPEaKTMBHOCTU OpPTaHMW3Ma M, BEPOSITHO,
JIpyrue U3MeHEHUsI CUCTEMbI KPOBU, CBSI3aHHBIE C 31M-
HUM CHOM, XapaKTEepPHbIM UISI 3TOTO BUIA XKMBOTHBIX
(Y3enbaeBa u np., 2007).

Hapsny ¢ BBICOKMM OTHOCUTEIBHBIM COAEpKaHUEM
303MHOMUIOB, Mbl OTMETHJIINM OCOOEHHOCTH X MOP(PO-
norun. ITomumo kireTok (D-1), B KOTOPBIX Bce CBOOOI-
HOE OT sipa IPOCTPAHCTBO 3aHMMAaJM OKCU(UIbLHEIC
rpaHyjabl, Ha Ma3Kax Iepudepruyeckoili KpOBU TaKKe
MpUCYTCTBOBaIU OoJjiee KpyrnHble 303uHOMuUbI (D-11) ¢
HU3KUM YPOBHEM 3€pPHUCTOCTH. DO3MHO(DUILI C He-

OOJIBIIMM KOJIUYECTBOM IpaHysl 00OHApPY>KMBaIOTCS Y JT10-
Ieil ¢ TpaH3UTOPHOII 303MHOMMINEI U paccMaTpUBa-
I0TCs Kak nerpanynupoBanHblie (Tai, Spry, 1976). YV ne-
Teil ¢ 203MHOGMWINEN NH(DEKIUOHHO-LIEPTUYECKOTO
reHe3a TakXe M3MEHSI0TCS MopdoMeTpruUecKue rnapa-
METPhl 303UHOMDUIOB: JTOMUHUPYIOT KJIETKU MEHBIIUX
pa3sMepoB C MUKHOTUYHBIM SIIPOM, NETPAHYJIUPOBAH-
HOU BAKyOJM3UPOBAHHON LIUTOMJIA3MOMA U HU3KHUM CO-
nepxannem Kb (bonmapp, DnabkaHosa, 2014). IIponecc
JETPaHYJISIIMN 303MHOMWIIOB SIBJISIETCS KITIOYEBBIM COOBI-
TUEM B TTATOJIOTVUW MHOTUX AJUIEPTUYECKUX U HEAJJIEpTYe-

a 6 8 e 7]
@§ 4 % L. “5':9 e
¢ \e8 - S

Puc. 1. Do3uHODUIBI e HOTOBUAHOM cobaku: a — 303uHOGWI | Trma (D-1) ¢ TMMMYHBIMU OKpaIlIEeHHBIMUA 303MHOMWILHBIMY TPaHY-
samu (I'-1), 6 — s03unodun Il tuna (O-11) ¢ HEGOABLIUM KOJUUYECTBOM TUITUYHBIX 203MHOMDMIBHBIX Tpany (I-1), ¢ — O-11 ¢ Tunuy-
HbIMU 303MHOGUIbHbIMU (I'-1) 1 BakyonenonooHeiMu (I'-2) rpanynamu, ¢ — 9-11 ¢ nepokcunazono3utuBHbiMU (I'-1) 1 nepokcuma-
3oHeratuBHbIMHU (I'-2) rpanynamu, 0 — O-11 ¢ MO3UTUBHON U HETaTUBHOI OKpacKoiil rpaHyn Ha Hanmyre Kb. OxpamuBanue: a—e —
no [Tanmenreiimy, ¢ — Ha Haytmuue DI10, 0 — Ha Hanmmure Kb. MacnsiHast umMepcust. MacirabHast inHeiika: 10 MKM.
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CKMX BOCHAJIUTEILHBIX MPOIIECCOB, TP KOTOPHIX MPOKC-
XOIUT BBICBOOOXIIECHME CONEPXKMMOIO IpaHyJI BO BHEKJIe-
TOYHOE IIPOCTPAHCTBO I10CJIE CTUMYJISILIAM 303MHO(MUIOB
(Fettrelet et al., 2021). K HacTostiiieMy BpeMeHU OIpeeie-
HBbI YEThIPE OCHOBHBIX M€XaHM3Ma JErpaHy/ISIIN B 303U~
Hodumnax: ¢pparMeHTapHast AeTpaHyJ/ISIVs, IIATOIN3, KJlac-
CUYECKMIA U CIIOXHBIN 3K301IMTO3.

Hamu ycTaHOBJIEHO, UYTO B IIUTOILJIA3ME HEKOTOPBIX
KJICTOK C HU3KUM YPOBHEM 3€PHUCTOCTH TaKKe MPUCYT-
CTBOBaJIM TPaHYJIbl, KOTOpPEIE HE OKpaIIUBaJIUCh MC-
MOJIb30BAaHHBIMU KPACUTENISIMU. Y €HOTOBUIHBIX COOaK
3T0 3a(PUKCHUPOBAHO BIIEPBLIC, MOJO0OHBII (peHOMEH pa-
Hee ObLI OOHapYKeH JIMIIb Y HEKOTOPBIX BUIOB XUBOT-
HBIX (KoIKa, cobaka (OOp3bie, 30JI0THUCTBIE PETPUBE-
pbl)) U nipu s03uHobwInu y monei (Tai, Spry, 1976,
1981; Iazbik, Couto, 2005; Giori et al., 2011; Holmes et al.,
2021). K s03uHOMMIaM, cComepKaiimM HeOKpaIlIiBaeMble
rpaHyJibl, 13-3a UX CXOACTBA C BaKyOJISIMU, TIPUMEHSIOT
TepMUH “cepble” WU “BaKyoJU3UPOBaHHbIE” 303UHO-
¢duner (BDY) (grey or vacuolated eosionophils) (Iazbik,
Couto, 2005; Giori et al., 2011; Holmes et al., 2021).

Pesynbrarsl uccienoBaHnii MOp(POJIOTUUECKUX OCO-
6eHHocTeii BD cBUAECTENBCTBYIOT 00 aHOMAaJMSIX WIN
OTCYTCTBUM 3JEKTPOHHO-IUIOTHOTO BemiectBa B BI
(Denzler et al., 2000; Holmes et al., 2021). ITockoabKy
DIaBHBIM KOMIIOHEHTOM KpHCTaJUIouIa clenudpuye-
ckmx rpanyn saasgerca MBP-1, mopdomorus BI' moxer
OBITh CBSI3aHAa C ITOJIHBIM OTCYTCTBUEM WJIM HU3KUM COAEP-
KaHueM 3toro oenka (Melo, Weller, 2018; Holmes et al.,
2021). Y mbliieil, HOKayTHBIX 110 reHy MBP-1 (MBP-177)
rpaHyIbl 03MHOMIIIOB HE OKpPAIIUBAIOTCS B XapaKTep-
HBIIA PO30BO-KpacHBI 1LIBEeT 10 Metony Paiit—Imm3za
(Wright—Giemsa) (Denzler et al., 2000; Matthews et al.,
2016). Eiie onuH 6e0K, nuctatuH F, BaxkeH Ha 3Tamax
CO3peBaHMsI 303MHOMMIIOB, TIPOUCXOASIINX ITOCJIE BbI-
CBOOOXICHUSI NPEIIISCTBEHHMKOB 3TUX KIJIETOK W3
KocTHOro mo3ara (Matthews et al., 2016).

Hwucratun F xpaiiHe HeoOXomuMm IJIsi IPaBUJIBHOTO
OuoreHe3a rpaHyj, OH peTyJupyeT aKkTUBHOCTb LIUCTEU -
HOBBIX IPOTea3 rpaHyJj, KOTOpbIe, B CBOIO OUYepenb, KOH-
TPOJIMPYIOT TPOLECCUHT TaKUX KOMIOHEHTOB I'paHy,
kKak MBP-1 n BI10. Y mpimieii ¢ neunuToM IIMCTaTUHA
F (CF null) cH1>kKeHa TTpOAOIKUTETbHOCTh KU3HU 303U~
HO(WIOB, a KOJIMYECTBO HOPMAJTbHBIX TPaHyJ B 4 pa3a HU-
K€, YEM Y XMBOTHBIX TUKOTO TUIIA; KPOME TOTO, Y MbI-
meit CF null npucyTCcTBYIOT aHOMaJIbHbIE TPaHyJbl C
3JIEKTPOHHO-MPO3payHbIMU Tiepudepueii 1 BHYTpPEH-
HUM MaTepruaioM, MHOTAA KOHAEHCUPOBAHHBIM, HO Ya-
me amMmopdHBIM U OeccTpyKTypHbBIM (Matthews et al.,
2016). Y 5TUX XXKMBOTHbBIX TAKXKe HAOIIOAAINU BAKYOJIEIO-
IOOHBIE CTPYKTYPhI, KOTOPBIE, CKOpEe BCEro, OBIIN JIN0O0
MYCTbIMU TpaHyJaMH, JIMOO rpaHyjiaMU ¢ HEAOCTATOY-
HbIM JJISI OOHapyXXeHUsSI KOJMYECTBOM BJIEKTPOHHO-
TMJIOTHOTO MaTepuajia. B HEKOTOPBIX ciydasix Impoduin
rpaHyj Ka3ajJuch HEIMOJHbIMU, YTO CBUIETEIBCTBYET O
BBICBOOOXIIEHUU COJAECPXKUMOTO TPaHyJl B LIUTO30JIb.

I'panynbl 6Ge3 KpuCTa/UIOMAA 4YacTO HaXOOSATCS B
s03nHOMIIAX TIeprudepuuecKoii KpOBM M TKaHE B Tex
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cyyasix, Koraa HabaoaaeTcsl u30bITOYHOE MPOU3BOICTBO
9TUX KJIETOK, HalpuMep, MpU TUNEPI03UHO(MUIHEHOM
cunapome (Melo, Weller, 2018). YcuneHHass NpoayKLMsI
503MHO(MWIOB MOXET TPUBECTU K BBICBOOOXIEHUIO U3
KOCTHOTO MO3ra KJIETOYHO! MOITYJISILUU, HAXOISIIEHCS B
mnpoliecce co3peBaHusl (TepMUHaIbHON audbhepeHLIn-
POBKH) U, CJIEAOBATEIbHO, C 3aMETHBIM KOJIMYECTBOM He-
3pelibix rpanyi (Melo, 2018). ¥V manmeHTOB ¢ TpaH3UTOP-
HOi1 a03MHOGWINEll HalMuMe BaKyoJjeil B 303MHOMMIaX
JIOCTATOYHO PACIIPOCTPAHEHO, HO TIPU CHUKEHUN KOJTU4YEe-
CTBa KJIETOK JI0 HOPMaJIbHbIX 3HAY€HM 1 BaKyOJIM HE OOHa-
pyxusatorcs (Tai, Spry, 1981).

Bakyonu3zalyss HOpMajlbHBIX 303MHOMUIIOB MOXET
OBITh MHAYLIMPOBAHA iK1 Vilro C TIOMOIIbIO KOHKAHABOJIM -
Ha A (Tai, Spry, 1981). BoamoxHO, 203MHO]UIBI, KOTO-
pble colepKaT BaKyoJIu in vivo, pearupyloT Ha MpUCYT-
CTBHE MEMOPAHOAKTUBUPYIOLIUX BEILIECTB.

Bausinne mosia Ha mMopdosornyeckre U MUTOXUMHUYE-
CKHe 0CO0EHHOCTH 303MHO(MUIOB U UX rpanyl. [Tomumo
y4yacTusl B MOJIOBOM nuddepeHIMpOBKE U pa3MHOXe-
HUM, MOJIOBbIE CTEPOUIbI (3CTPAAMON, TIPOreCTEPOH U
TECTOCTEPOH) MOTYT OKa3blBaThb BO3JEHCTBUE Ha MM-
MYHHYIO CHUCTEMY, MO-pa3HOMY BMSISI Ha (YHKLUUU
NpaKkTUYECKU BCEX TUTTIOB UMMYHHBIX KJieToK (Morales-
Montor et al., 2011). ITosi0oBbIE TOPMOHBI MOLYJIUPYIOT
caMble pa3Hble MTPOLECChI, CBSI3aHHbBIE C UMMYHHBIM OT-
BETOM, BKJIIOUasi cCo3peBaHUe TUMOLIUTOB, Nposundepa-
110 JUMQPOLIMTOB, IKCIPECCUIO MOJIEKYJ U PELEenTOo-
POB IIAaBHOTO KOMILJIEKCA TMCTOCOBMECTUMOCTH Kjacca
11 u mponyxkumio nmutokuHOB (Bebo et al., 2001). ¥ camok
HECKOJIbKMX BUJIOB XMBOTHBIX [0 CPAaBHEHUIO C caMIla-
MM YCTAHOBJICHBI 00Jiee BLICOKHUE YPOBHU LIMPKYJIUPYIO-
LIMX UMMYHOTJIOOYJIMHOB U 00Jiee BbIpaXKEHHbI I'yMO-
pajibHbIM OTBEeT Ha uHdekiu (Morales-Montor et al.,
2011).

Tlon BaustHUEM 3CTpagnosia v IIporecTepoHa in vivo u
in vitro oTMeJaeTCsl YCWJICHUE NeTPaHYJISIIIUN 03MHO-
bunpHBIX JeiikouuToB (Tchernitchin et al., 1985), a te-
CTOCTEPOH CHIDKAET aAre3uio M >XKM3HECIIOCOOHOCTh
s03uHO(puI0B yenoBeka (Hamano et al., 1998). B Ha-
IIIeM MCCJICIOBAaHUM BIIEpBBIC TTOJYyYeHBI JTaHHEIE, CBU-
JIETEJIbCTBYIOIIME O TIOJOBBIX PA3IUUYUSIX W3yUYEHHBIX
roka3zaTeJieit 03MHOMUIIOB M X TPaHYJT Y € HOTOBUIHOM
cobaku. DTU pe3yabTaThl B HACTOSIIIIEE BPEMST HE MOTYT
OBbITb OOBSICHEHBI C TOUKU 3PEHMUS TTOJIOBBIX Pa3IMUUA
WMMYHHOM (DyHKIINH, B CBSI3U C YeM HEOOXOIMMBI HajTh-
HelIme Uccie0OBaHUS 3TOTO BOIIpOCa.

IIpenmnonarator, YTo UMMYyHOJIOTUYECKAasi YYBCTBU-
TEJIbHOCTb K TOPMOHAM MOTJIa Pa3BUThCS B 9BOJIOLIUU,
Kak ajanTtaius ocobeil pa3HOro mojia K UHGEKIUSIM 1
JUJIs1 yCIelHON 60pbObl ¢ HUMU, HO MOCPEICTBOM pa3-
HBbIX MEXaHU3MOB, a TakxXe JJISl pelleHus cnelruduye-
CKUX I Toja mpobiieM (Hampumep, 66peMEeHHOCTh
WIN KOHKYPEHLUSI 32 TeppUTOPUM WJIM MapTHEPOB)
(Morales-Montor et al., 2011). JlaBaenue orbopa Morio
BBI3BaTb pa3BUTHE AUMOPGHOTO UMMYHUTETA K MH(MEK-
MU U cOaaHCUPOBATh 3alIUTY OCOOU OT UH(MEKIIUU C
YCIEeUIHbIM pa3MHOXEHHWEM U BbKMBAHUEM OpraHu3ma.
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3AKJIFTOYEHHME

EnoToBUIHBIC COOAKM XapaKTepU30BaTNCh BEICOKUM
OTHOCHUTEJILHBIM COllep>XKaHUEM 303UHO(UIIOB B Tepu-
depudecKoii KpoBU. D03MHOMUIBHbBIC JICMKOLIMTHI pa3-
JIM4aanuch MOpP(OJOrnyecKu: KJIETKH C HOPMaIbHBIM
BBICOKMM, a TaKXe KJIETKU C HU3KHUM YPOBHEM 3€pHMU-
CTOCTH LIMTOIUIa3Mbl. [TocnenHre B HEKOTOPBIX CIydasix
conepxamu BI, dyro 3adpmkcnpoBaHO Y eHOTOBUIHOI CO-
6aku BnepBbie. Hanmuue BI' cBSI3bIBAIOT C ITOJTHBIM OTCYT-
CTBUEM WIM 3HAYUTEIbHBIM CHIXKEHUEM COIepXKaHUS
MBP-1, maBHOTO KOMIIOHEHTAa KpUCTAJUIONAA CITeIIn(pr-
YyecKUX rpaHyi. Bakyosmzaiusi rpaHysl MOXET ObITh 00Y-
cjioBjieHa JedeKkTaMy TeHa, KOAMPYIOIIEero 3TOT OesoK,
aHOMAIMSIMU Pa3BUTUS 303MHOMDUIIOB, TpolieccaMu Je-
TPaHyJISILIMKU, BIUSTHUEM MeMOpPaHOAKTUBUPYIOIIUX Be-
11IeCTB, a TAKXKe HE3PEJIOCTHIO TPaHyJ/l BCJAEICTBUE BHICBO-
OOXIEeHUSI M3 KOCTHOTO MO3ra KJIETOUHOHN TOIYJISIWH,
HaXOJISIIIEcs B Mpoliecce co3peBaHus (TepMUHATIbHOMN
I @epeHIMPOBKIN). 3aBUCUMOCTD OT IT10JIa BEIpaXkaeT-
cs B 0oJjiee BBICOKOUM A0Jie 03MHOMDUIIOB C HU3KUM
YPOBHEM 3€PHUCTOCTH LIMTOIIA3Mbl Y CAMIIOB 1O CpaB-
HEHHIO C caMKaMM, TOTJa KaK Y cCaMOK OOHapyKeHbl 60-
Jiee BbICOKME 3HaYeHUs1 MOP(hOMETPUUECKUX ITOKa3aTe-
Jen (4uciia M cpeaHei IIoliaan IpaHya B OOHOM KJeT-
K€, COOTHOIIIEHUS TUIOIIAAN, 3aHUMAaeMOl IpaHyaMu,
K Tiomanu kjietku). IockoabKy MpuUYKrHbI MOSBIEHUS
903MHO(UIOB C HU3KUM YPOBHEM TPAHYISLIUU LIUTO-
1a3Mbl Y EHOTOBUIHBIX COOAK He 10 KOHIIA SICHBI, OCTa-
eTcsl HeoOXONMMOCTb B JaJIbHEUIIIMX HCCIeN0BaHUSIX
3TOTO BOIpoca.
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Morphological Features and Morphometric Parameters of Peripheral Blood Eosinophiles
in Raccoon Dogs Nyctereutes procyonoides (Grey, 1834)
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The aim of this work was to analyze the morphology and morphometric parameters of peripheral blood eosinophils
and eosinophilic granules in raccoon dogs Nyctereutes procyonoides (Grey, 1834). On blood smears stained by Pap-
penheim, the composition of the leukocyte formula was determined, the morphological features and morphometric
parameters of eosinophils and their granules were evaluated. Cytochemical methods revealed the localization of per-
oxidase and cationic proteins in eosinophils. ANOVA was used to assess the effect of sex. As a result of the study, it
was found that raccoon dogs are characterized by a high relative content of eosinophils (7—10%), as well as the pres-
ence of large secretory granules in them. Along with the common eosinophils, there were cells with abnormal gran-
ularity (low number of secretory granules, the presence of vacuole-like granules that did not stain with the dyes
used). The influence of sex was expressed in a higher proportion of eosinophils with abnormal granularity in males
compared to females, while the latter had higher morphometric parameters (the number and average area of granules
in one cell, the ratio of the area occupied by granules to the area of the cell). Since the causes of abnormally granular
eosinophils in raccoon dogs are not completely clear, there is a need for further research into this issue.
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