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NPUMEHEHMWE NPOTOYHON LUMTOMETPHM B UMMYHONOMMYECKOK
AUATHOCTHKE XHBOTHbIX

Bensesa CH., Tyuxos H.C_, Oepunr KA.

SrE0Y BO «Banropogoast rocyaapcTesiHui arpapsuiil ynrsepcrrer ma. B.A.
Fopuras, n. Madcanit, Poccridcxan Seaepaym

NOCMANCERU MOMHOA0 OUSIHOSS AUSOMNO20 U ONPEOENEHUN 820 UMMYHNORO
cmamycs. YOmsHOaneMo, Wno npU  CHUNEHUU  DyMauoransyod  axmuenocmu
UMMYHHOD  CUCTIEMB!  (LMMYHOC)NPDECCUNY, LMMyNOOSDUYLIMEX) CHUNANOCE Ko
OIMHOCUIMETeH0e, Mmax u aScomommoe xonuvecmeo T- u B-nuwgoyumos u ux
rnacmepos  dupgepenyupseny (TCR, CD4 v CD8), pesymemopwend unwdesc
(CD4+/CD8+), manuvecmeo ecmacmeennex runnepheix xnemox (TCR). Tasum
OSPAI0M, LMMYNHONOSUNECKLE NOKESEMENU USNTNAT 6 DESHLIE NEpLOOS CHITOEHESS
HEOSXOUMO UCNGMSIOBEME & COASHUMENLHOM SCHEXTE MOU UCTISAMEHLL HOeX
NOENApaMOos & NMUUASOICSE U QNN LUSYVERUR MEXSNUSMOS DIISUMUS LMMYHNOXD
omeema. Knioveowie CNOGA: NPOMONHEN UUMOMEMOUN, UMMYNHER CUCTSNS,
UMMYHODEHOMUILPOSAHUS MAMBOUUNOS, JUSEHOCITIUKE, AMULSL

FLOW CYTOMETRY IN IMMUNOLOGICAL DIAGNOSTICS OF ANIMALS

Belyseva SN, Tuchkov N.S., Dering K.A.
Belgorod Stale Agrarian University, Maysky vikage, Russian Federation

The method of flow cytometry in the immunclogical diagnosis of animals cpens the
way fo the knowladge of neurcimmunoandocrinology. immunclogical fests camed out
on & fiow cyfomeler showd be more widely implamanted in the prachical veterinary
activiies of & doctor fo make an accurale disgnosis of an ammal and delermine s
immune status. ¥ was found that with 8 decrease in the funcional activily of the immune
system (immunosuppréssions, immunodeficiencies), both the relative and absolute
number of T and B lymphocytes and their difierenfistion clusters (TCR, CD4 and CD8)
decreased, reguisdory index (CD4 +/CD8 +), natwal kiler cell count (TCR). Thus, the
immunological indices of chickens atf differant periods of onfogenasis should be used in
& comparative aspect when fasting new drugs in poullry farming and fo sludy the
mechanisms of the development of an immune response. Keywords: fiow cytometry,

Boeaesne. MMuynonormeckas AMarHoCTHES AMBOTHEX H3 COBPSMEHHOM STans
PA3BMTION TRECYET BHESDEHNA HOSLIX METON0S HCCHEA0EIHME M DACILIMPEHAR CHSKTEA
NAboparopHoi AMArHOCTHIM, XOTopese GyayT SHELDEHE B NPOVMIBOACTESHNHLIR NPOLECT
W KNMHIMECKYI0 BETEDMHAPHIO NOAKTAKY AN OLSHKK COCTOMMMA AMBOTHEX (310possa)
M oOpeseneHaR X BMMyroro crartyca [1).
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MasecTho, YTo MpoTodban umtosetpea (MU} - 370 coBpemeHsan TexHONoMm
GucTpars HIMSpEHUN SADINTECHCTHE KNETOK, M OpFaHEf U MPOWCKOSALAE 8 HAX
mpouecoos. Owa mpeicrasnset cobod adbextusbsfl NOAX0A K PESHEM MHOTMX
BANHLE  ZAnEY GRONoMaA  ENETIH,  WMMYHOROMMA W KNETOuHOR  RHEEHEDHM.
Bomtowroctd ML ovsis WWMpoRd K B OTHEHESSCKHY, TAE A B GYHIAMEH TAMH B
GG OB TP N0 N, TRaHCNaHTam, LW TOMOra, FERATORoRE,
HEBPOAOTH, PelaTAnaHE, MUEpIbHONoIHA, BARYTONOIMA, WoCNERoBaHKE CTEOMOBLIX
KNETaK, OHKOAOTMA,  KNETouHan W monesymipdas Geonores,  paopaSorea
nexapciseqnbx  npenapatos, dapeammomE. B monesyrmpaod  Beononms ML

LN MIYHEHMA KNRETOYHOM WAKNA © MDAMEHEHREM AOepHBK KDacH Tened,
PHE: 1 [HEK-grafmocTin & Bnge MeTohos dioopecles THoN redpeismaace [2, 4].

Ljens nochegobasu — PACCHMOTRETE BOSWMOKHOCT BCNOM30B3H A W BHEAPe
METONE NPOTaUHIR UMTORETRRA GNA BeTepisapn. B asaa mocneqosasii B omng:

1. MOHAKOMATECE ©  (pHMERSHAEM  METOSA  NPOTOWHOR  UWTOMETpHM B
VM MY HONOT N SO0 HArHOGTH S BABOTHLX,

2. onpegensTs AMEYHONOMMECEHE TECTRL, KOTOPLE MOYT BiiTh MCTOMES0BaHE
A o peSE el WM YHHOMD CTATYCA OpiasMak MTs.

MatTepransl B BOTOOL HCCHOAOBAHAR. DOLEToM HCCHEIOBAHAN CITYEMIT
yunrmta-Spofinepel Kpocca Ross-508 © cymousoro o 42 aHn oTROpMa 8 WENOBRAX
Erbapi. Beife CONaks HecKaMsKD YN AT no 3-6 fan. Yonobe oofepsamem -
ENeTouHoe. Kopiedss, NosHRHE # COOSPHaHNE COMAcHD BETERMHARHO-GE HAT PHbM
Mpamnam, NpeqycRoTpeHHEIR MM nTes. 00 GyHKUMoHANEHOR  IoeHTRgHE
cynonyrsigad  T- W BefwimachoumTon  wononbiosand  coMmepuecksd  Habop
MOHOKNOHANGHBE  aHTATEN, HampaanesHos Ha  obHapysednme  NOBSpRHOCTHRIK
mapsepod nesdowatos - COE, T4, COE, TCR; @ CD‘IEI Dl'lpe.ﬂﬂ'ﬂ.l‘n WX MeToiomd
MPOTOMHOA  UMTOBAI0opHMETRAN B peamLpn EOTOpEA
HabnogaeTon HeNOCPEACTEEHHD B NPOTOMHOM uufouetpe [Fﬂ.{:SI:a.Ihl' e
wiBecion Dickirsone, LSA npe weionsacsanm nporpakis CellCuest) [1].

PeiynuTams ACCNEqOBAHMA. Bumcreno, YTo METOA0M NPToAHoN L TOMETRNH
MONHD ONPSAEfIATE CRSOVILME SaNHLIE COCTABMAIOWME B MMEYHONOMMECEDA
CIA TG TS A OT HRER:

Heonadosauue  ghasouumasd. MeTan npoTouwsmiod  UMToMETpsN  GaET
EOSMKHOCTE CLSHATE MPAKTRMEN BOS NApaMETpel harcUMTapHONT SHEH MM yHHOA
CHCTEME!, (e HApADY G MAEHTWDHKALMEA NOBEOXHOCTHLE PeUsATOPHEE MONEyT
ERroUMTon, LHMPORD NPAMEHRIET W BHRE NOOX00E K A3y GyHNOHAMH O
cocTofHAA kneToe [3]. Take ofuH 13 PECNPOCTPAHEHHBIX MOKASATENEA, MDAMEHIEM LI
A ouetied  GANOUMTAPHOND 3BEHA = ATO OUEHEA MOFMOTWTEAGHOR AKTWBHOCTH
MIHOUE ToE NegrBeprecio il spoBy B chamaumTas.

= TELH & ANASPAUMECK0 Seamynd. Monoraosanee SaHHOMD MeTofa Gana
HEFACTYNHYO paHES BOSMOKHOCTE - OAPSJEMAT:  HAMEMNWE  cesicubnnoame &
annepredanM  [Hanpauep, TaRAM KA DEKApCTBSHHMEE  MPENApAaTh),  SLMBAATL
Anfeprsecoie  COCTONNMA, He  CROAHHNe o0 cheuwdbuecos  IgE-aTBeTom,
AMEMCCTPOBATE M Orddep e pabaTs NCEAADANNepiHvecEe Deasiwi M T.4. ]

= HMusnrogearamunuoosssue | ausdouyumos.  Masso | andebepedumposats
femaoigaTe, CENSABILIME HA GROSA NOBEOXHOCTA PEAMSMBE SHTHiess. B page
CAY4asE BAKHD TasEes OIp2AEfEHHE WMHTEHCHEHOCTH CBEYSHHE  3HANNIAPYE MBI
NEMEoATON, YTO OTPAKAET BEPEKESHHOCT: JKCAPSCCHN SHTHIEHA HA NOBEOXHOCTH
KNEToHaE MeGpans [7].
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= Dysuxs chymiuoeanesod SnTUSHOCTIL HATFDSALRST NLUAISORSN OISTIor
(NKL  Asanne  woEeT  GeiTe  soneqecTBEdHBIE - adedTedecages MK w
EHRLNOHAMSHEM — OApEfEMmTe cRocoSHOCTH MK MHaspoEaTs  KOETEW-MELLEHA.
Metol NoasuEseT BrCONYK CTEMSHL EODPEAY G KMACCITECKEM PaoMoN 30 TaNH b
LM TOTORCHSECIM TECTORM.

B maofe nafopatoprofit OfsTa B YCROBMAN BMEAPA Hase Geife anpoGeposa s
OCHOEHEE JHATHOCTIMECKHE TECThL, MEPeSHHLE METOR0M NPOTOMHOR UM TOMETRHK A
1 e e Hir CEy LA HA i HICEA ARTHEHOCTH  MRMHHOR CMCTEMEl  THLL:
ROfMMECTEEHH SN CueHEa T- W B-nmadbousmos (COG w COS) B spobi W AesdsoriHes
oprasax ATdus [Tasyc, Bypca, cenesnka) i kRactepod Audebeperumaumn T-Khefom
(TCR, GO w CIDE) onpeasnes e A s operynaTophon wadesca (COE«C0E+ )

YoTanomneso, 9T NP CHAKEHEY  GIYHKUMOHANGHOR  AKTHBHOCTH  HMMYHHOA
CHCTEME (MMMYHOCHTIPECCHAK, AMMYHORShALMTAL] CHISKANOCE KAk OTHOCMTEMEsHDe,
tak #  abcorothoe  sofeeecteo T- W B-rmmchoumtos W WX KNAcTepoB
Awthidepenyspossd (TCR, CO4 w CDHE) peryneropHsid  wegees  (CO4+0C0O8=),
ROMHMECTED SCTECTREHHBX MAMNS pHuX cnetos (TCR).

Ok THEHLM TECTOM, NOABOMMOUIAM OUSHATE AETHBHOCTE AMLEOUWTOR, CITKHT
peryrmTopasd wiaess COE + (COB + (cooThowesds xXefifepol K Cyfipeccopas).
CHMEEHME AMAYHOPEMIATOPHOMD MHOEKCE CBMOSTEMCTEYeT ob muaynogeduarac.
MoBsineHAE AMMYHODSTYIATODHOND MHOe0ca = aTo GnafonpeaTHed TecT, KOTODLA
MpOMCROAMRT 33 cueT yeermceddd Chd+ T-remdounton, o cBWgeTefboTEyeT of
VEEIRIEHM 3K KRETOUHOND HMBYHETETS Yyepea |- gnace T-xemnepas [TH1) 0o Mk
BETHEALMH MAKPODATOE C NOMOLED CEKDELMN UMTOKAHOBE, TaK M MYMOPAnEHOM JSeHa
B BEAE NpAEyELEKA aHTUTEN Yyepes ypeacTie 2-ro enacca Th2 [E].

B mpouscce cTamosiesus  MopchodyHElmonansHoR  SpenocTil MMyHHOR
CHCTEME. MTHY, & TpeToef Helsns HEIHE, Y URNAAT sadeHasT Gones akTasso
BRI THEA FyMopanbHsl msyHeTet: c 15-x no 35-= cymaon [Tabnegya).

Tafmuus - KonwseeTes T- @ B-nusdsounmons B nopadepasecntd KpoaF LsInmT-
Gpoinepas

Eon-mo
T- remachon i, % B-rmischoumnte, %o
I prpminka MisAeoUETed | NHWGOLETON EpO0H, % (Gul:-lm m.;r_';[ng:]u
=38 | masciun (Do)

) [ trwchen) | i ] irecheny | (55 Freschuen]

Ha 15-2 CyTHH WCCAEO0IHHA
L 02242 79 | V1242387 | 14574070 | 1092150 | 2,09:098 | 370081 J0 5820, 13
1l I8, T2.35 | TA0x198 | 10402053 | 20.37:1,07 | 3,070 53 | 300035 §0, 760,00
1%} I7.60¢1 7T | E083:B38 | VEGH2E 30 | 1T 3sd T2 | 301 34 | SA07e03T )0 630,02
W ?1E3 11| 72E7£330 | 155040236 | 22 82+3, 34 | 3,5440.40 | 382=081 JO 574013
11k 20078156 | V059+285 | 14.8040,61 | 1502163 | 2,B8e030 | 360:204 )0 563004
n 2180163 | EOETHEEY | 15104145 | I2S4+d 4 | 3 4F7+0 44 | 382072 |0 502005
va I3ETE2 80| V291431 | 9E3521,03 ) 2002343 | 317£033 | 358111 J0 500,03

Ha 21-2 cyTHH ACCASOONIHHA

{11] IE01£1 37 | T, 77208 | 17.9521,01 | 16,234,207 | 2,09:0.30 | 4502020 §0 2830, 90
1Ly 24174283 | 50104348 | 14 384077 | 13.56:2 34° | 1042057 | 4 33166 J0 E230.40
@ 340297 | TOES+E34 | 16.5421,48 | TD302T 6D | 3,191,249 | 8442165 §1 400,30
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ha  |3372:i06 | eosrenan | 2asas041 | sdvei20= | 229e044 | siz2e058 |4 20e022

Ha 262 CyTH WCCMReaonaFHi
I FaEei33 | B50a30d | #E40e4 11 | 200419 | 38007 | O0ed 0 |1,7740,38
] 34 TPed 34 | 60504370 | 24 160,07 | 22 8529 68 | 5653+0 54 | G070 31" |2 10«0, 11
111 IO EF+1. 74 | 70234430 | 31.23+41,35 | 10.35+1,31 | 4 F0+100 | B8040 00" J1,5440 31
[1]E] 257+ 30 | 605047 02 | 17 202 35 | 15842135 | 2744036 | B33+0.06° |1 440,27
1 FP A2 6D | BT 172342 | 16 30+0,05 | 22 H=3 40 | 4084143 | 9 76ed 71 |1, 780,46
fa 34733 3 | B58%+5 06 | 22 2641, 37 | 15 453460 | 35341 38 | B77+147 § ¥ 0000

Ha 352 CyTEH WCCReaonaFHi

I 3025198 | 61,174 2T | 1B 5021,20 | 21382193 | 3040 44 | 235060 J154:0,53
1] 3100200 | E4 404204 | 205421,03 | 24802412 | 5,111,322 | 8372111 J1,7220,35
1]} JE 27434 | BLO#GIE | 23582150 ) 20042770 | 4736071 | 2452137 § 204033
L ITAT+242 | E024:2 04 | 1E 982000 | 21 342188 | 403+D 51 | 238s135 1502037

Boe T-nuidhoysTed, MaeaT Ha cosi iobepeHocta TOR = Nenmag, ofse o i
33  cheuwdwreeckDe pacnosdasadqe  ownneca MHEC | omacca.  Nosazatems
mopeuemmopa COX  (T-neasdousT™s) UsnfiT cocToaT w3 gayx nomynsagead COd
(C04 "COE) w COB (CO4 CTOR™.

B mpouscos osTOMEMesd ATHUb cooTHoweswe T- W B- AesdouwTos & gposs
ooTABANOoE NOCTaAHHLE: T = (B65-85 %) /B - (15-35 %) (radneyal

Jamnsowesine. Tamiw ofSpasom, weTol  MpOTOMHOA  UMTOMSTDER B
MMMHONOMRSoIOR  QMArHOCTHRS  EMBOTHEN ABARKTCA OO bEETHEHBM, TouHuM W
BuGTpniM, OTKPRIBSCWMA  MTe E  (OSHEHMED B A0 MY HO 3HT DR HONO M.
Hustyronaneesciie TecTul, NPOBOOFEESE HA NPOTOMHOM WMTORMETDE, A0MEHN NPEHD
BHEAPATECA 8 MpAETHESCEY BETEDHHADHYH GEATENBHOCT: BPSUd GNE MOCTAHOBKE
TOASHOID AMAMHO33  KMBOTHOMD M OfpegensHdd o0 dMsyHHofo  cTafyca.
HMmdynHanoreckss NOEIATEM ULNAAT B paoHue Repandb oqTorese3a Heobnn s
WCNONEI0EATE B CPABHMTEMSHOM SCNeKTe NpW MONGTAHMM HOSLE npenapatos B
ATAUSSOACTEE 1 A0 HIPEHA BECAHAIRNOE PASRRTIN HMUYHHOTD OTEETE B ApoUSsoos
POCTA W pASENTIN ODFaH IR TS,

Numepamrypa. 1. Gaaness, C. A MusynoGuooms rscs IOWAISTENY Kposs ¥
LBATIAMN & pAdHRE Aepuoded ormoeeseta O H banness & BOApocel mopsMamrss-
NpSatENal DRETILSOSAHIN & amepuranuyr. - 078 = M 1. - O 223=-225 2 [fepuya,
¥ A dyndavenmanesdse U Apuetadsanie  oS0SCTU  MOLWBRMSHUT | RoOmouHDd
yumosempor S K 4. epuee. C W, Gameses & Nopurcass ynssint, HAnoss Lo nsnse
peruerim  dan AW 0 dMamepuaner  Mewdyuapoosod ompdesvecxol  HEpuHod
movghapanyuy. - Madood | Had-ao QrEOY B0 beasopodenud FAY. 2023 - C 53-84.
3 Mpowaessnue Agomourald pumowemour & waaysodisssocmoee S 0. B Manpos fu
do &  Madingieccas  dupeoacess. - A02 - N @5 = URL
hifps depbarieninka raarbaladims me e -profibchnoy-Eiomedn-v-irnmnodagnoshiis.
= Hama obpauEsun @ 27090025 4 Tueoe, H. C Boawosnocmy LCiofbI0EsnHLr
npomowad yumoserpuy £ AL C Tywoa C A Genmess & MOpuHcHuE  wresLm.
Hrrosa o peuvesn dme AR 0 wemeguans  Mesdysapodeal  sdpund
moughape i, Madomnd, T4=75 sapma 2023 soda. Tow 2 = Madoand | Genzopadesrul
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