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Pesiome. Tunotupeos cobak 1mo oOIIEeMUPOBOI CTATUCTUKE SIBJSIETCS IIMPOKO-PACIPOCTpaHEHHOM 00-
JIE3HBIO, OJTHAKO, B CBSI3U C OMpPEACICHHBIMU TPYAHOCTSIMU B MPOBEACHUU J1a00OPATOPHOI NTUArHOCTUKMU, a
TaK>Ke MEXXBUIOBOU CIelIM(UUHOCTY TaKMX MoKa3aTeseil, Kak TUPEOTPOMHbIM TOPMOH, ayTOaHTUTENa K TH-
peorao0yanHy, CBOeBpeMeHHasi AMarHocTuka 1 auddepeHpoBKa TMIIOTUpeo3a y co0aK B IMpaKTUKE BeTe-
pUHapHOTO Bpaya 3aTpyAaHeHa. TakuM oO6pa3zoM, aKTyalbHbIM SIBJASIETCSI TIOUCK BTOPUYHBIX BCITOMOTATE b-
HBbIX METOAOB JMATHOCTUKU U BBISIBJIEHUS TMITIOTUPEO3a co0aK, OCHOBAaHHBIX Ha KOMILJIEKCE MmoKas3aTeseil u
JIMarHOCTUUYECKUX KO UulineHTax-uHaeKcax. Tak Kak Mpy rUroTupeo3e HabIoaaeTcst HapylueHre padoThl
MUMMYHHOM CUCTEMBI, TO TAKUMM TT0KA3aTEeIIMU MOTYT OKa3aThCs JICMKOIIMTApHBIE MHACKCHI, XapaKTePU3y-
FOIIIME TT0KAa3aTeJIM HeCIIEIIM(UIESCKOTO KIIETOUYHOTO MMMYHHUTETA M peaKIIMOHHYIO CITOCOOHOCTh OpraHM3Ma.

Llenpio TIpenCcTaBICHHOTO UCCIIEIOBaHMS ObLIa OLICHKA JICHKOIIMTAPHBIX MHICKCOB CO0AK C MEPBUIHBIM
IPUOOPETCHHBIM TUIIOTUPEO30M TSI JaTbHEMIIIEro UCIIOIb30BAaHUS UX C 1IEIbI0 00JIETYeHUs] TMarHOCTUKH
HapylIeHus: QYHKIINY IMTOBUIHON KeJie3bl y cobaK, a Takke s u3dydeHue (hopMUpoBaHUSI UMMYHHOTO
OTBETa Yy pa3HbIX BUAOB XKMBOTHBIX C MOCJIEAYIOIINM €TI0 BO3MOXKHBIM UCITOJIb30BAHUEM B DKCITEPUMEHTATb-
HBIX paboTax Mo U3YyYECHUIO BIUSHUS pa3HbIX (haKTOPOB Ha HeCcIeU(UISCKUN KJIeTOUHbIE UMMYHUTET KU~
BOTHBIX U YEJIOBEKa.

bruta mpoBeneHa olleHKa IokasaTelieit JieiKorpaMMbl KPOBU 15 cobakK C yCTaHOBJIEHHBIM MEPBUYHBIM
TUITOTUPEO30M /10 Havaja 3aMeCTUTEIbHOI Tepaliuu, CpaBHEHUE ¢ aHAJIOTMYHBIMU MOKa3aTesIMU JIEMKO-
rpaMMbl KIMHUYECKU-300POBBIX cobak (n = 19).

BhIsiBI€HO 1OCTOBEpHOE TOBBILIEHUE JeHKOLUTapHOTO MHAeKca MHToKcukauuu (p < 0,05), nHaekca
cnpura jgeikouutoB KpoBu (p < 0,1), snepHoro nnaekca I'J1. JlamrasHua (p < 0,05) B rpynne 601bHBIX cOOaK
IO CPaBHEHUIO C TPYMITON 3MOPOBBIX COOAK.

IToBrIIeHNE TEUKOUTAPHOTO MHIEKCAa MHTOKCUKAIIMY MOXKET CBUACTEILCTBOBATh O Pa3BUTUU BOCITAI-
TEIBHBIX IIPOIIECCOB U MOBBIIICHNE CTETICHN SHIOTeHHO MHTOKCUKAIIMY opraHu3Ma. [1oBeIIIeHre MHASKC A
CIIBUTA JICMKOILIMTOB KPOBU B KPOBU OOJILHBIX COOAK MOXKET yKa3bIBaTh Ha aKTUBHBIC BOCITAIUTEIbHBIC ITPO-
1IECChI, a TAaKKe HA CHUKEHUE CTEIIEHM MMMYHOJIOTUYECKOM peaKTUBHOCTHU IPU TUnoTupeose. [1oBbileHne
anepHoro uHaekca I.JI. JamrasiHiia xapakTepu3syeT yBeJIUYEeHUE CKOPOCTU pereHepaluuru HeUTpo(puIoB U
MOHOIIMTOB U MOBBIIIEHUE MPOAOIKUTEIBbHOCTA HMPKYISLIMU JTaHHBIX TUIIOB JICHKOILIMTOB B KPOBEHOCHOM
pycie. OTo B CBOIO 04Yepellb TOBOPUT O XPOHUUYECKOM Tipoliecce. TaKuM oOpa3oM, MPU BbISIBICHUU OIHO-
BPEMEHHOTIO MOBbIIIEHUSI B KPOBU COOAKM YKa3aHHBIX BbIlE JEHKOLIUTAPHBIX MHAEKCOB CJIeAyeT 00paTUTh
BHUMaHWE W BKJIIOYUTH B IIepeUeHb BO3MOXKHEIX TU((hepeHINATBEHBIX MM COMTYTCTBYIOIINX IUAarHO30B TH-
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IIOTUPCO3. B nanbHeiiiem ucciaemoBaHue TIaHUPYETCA paClIMPpUThb C YBCIUMYCHUECM BBI60pKI/I KMBOTHBIX,
3axBaToOM M aHAJIN30M OTACJIbHBIX (I)I/I3I/IOJ'[OFI/FI€CKI/IX COCTOSTHUY U ITOPOAHBIX OCO6€HHOCT€ﬁ, a TaKXKeE€ 0CO-
OCHHOCTSIMU paninoHa, COOTHOIIECHUEM CO CTCIICHDbLIO TAXKECTU COCTOAHUA, aHAJIU30M ITPOAOJIKUTCIIbHOCTHU
2KM3HU U BBLKMBA€MOCTU.

Knroueswie crosa: eunomupeos, aetikouyumaprwie uHOeKCcol, Co0aKu, 1a60pamopHas OUaeHOCMUKA, HeCneyUpUUecKuil UMMYHUmMen,
SHOOKPUHONO2US

LEUKOCYTE INDICES IN DOGS WITH ACQUIRED PRIMARY
HYPOTHYROIDISM
Kozitsyna A.L, Karpenko L.Yu., Bakhta A.A.

St. Petersburg State University of Veterinary Medicine, St. Petersburg, Russian Federation

Abstract. According to global statistics, hypothyroidism in dogs is a widespread disease. However, due
to certain difficulties in conducting laboratory diagnostics, as well as the cross-species specificity of such
indicators as thyroid-stimulating hormone, thyroglobulin autoantibodies, prompt diagnosis and differentiation
of hypothyroidism in dogs in the practice of a veterinarian is difficult. Thus, it is relevant to search for secondary
auxiliary methods of diagnosis and detection of hypothyroidism in dogs based on a set of indicators and
diagnostic coefficients-indices. Since hypothyroidism causes an immune system malfunction, such indicators
may be leukocyte indices characterizing indicators of nonspecific cellular immunity and the organism reactivity.

The purpose of the presented study was to evaluate the leukocyte indices of dogs with primary acquired
hypothyroidism for further use in order to facilitate the diagnosis of thyroid dysfunction in dogs, as well as
to study the formation of an immune response in different animal species, followed by its possible use in
experimental studies of the influence of various factors on the nonspecific cellular immunity of animals and
humans.

The blood leukogram parameters of 15 dogs with established primary hypothyroidism were evaluated before
the start of replacement therapy and compared with similar leukogram parameters of clinically healthy dogs
(n=19).

There was a significant increase in the leukocyte intoxication index (p < 0.05), the leukocyte shift index
(p £0.1), the nuclear index of G. D. Dashtayants (p < 0.05) in the group of hypothyroid dogs compared with
the group of healthy dogs (n = 19).

An increase in the leukocyte intoxication index may indicate the development of inflammatory processes
and an increase in the degree of endogenous intoxication of the body. An increase in shift index in the blood
of sick dogs may indicate active inflammatory processes, as well as a decrease in the degree of immunological
reactivity in hypothyroidism. The increase of nuclear index of G. D. Dashtayants characterizes an elevation in
the rate of regeneration of neutrophils and monocytes and an increase in the duration of circulation of these
types of leukocytes in the bloodstream. This, in turn, indicates a chronic process. Thus, when detecting a
simultaneous increase in the blood of a dog of such leukocyte indices as mentioned above, attention should be
paid and included in the list of possible differential or concomitant diagnoses of hypothyroidism. In the future,
the study is planned to expand with an increase in the sample of animals, record and analysis of individual
physiological conditions and breed characteristics, as well as dietary characteristics, correlation with the severity
of the condition, analysis of life expectancy and survival.

Keywords: hypothyroidism, leukocyte indices, dogs, laboratory diagnostics, nonspecific immunity, endocrinology

TapHoro Tupeouauta [4]. OCHOBHBIMU TPYAHOCTSIMU
B MIOCTAaHOBKE HAHHOTO JMAarHo3a MOXHO OTMETUTH
caenyouire hakTopbl:

1.  OrcyrcTBUe crieUMPUUECKUX KIMHUYECKUX
TNPU3HAKOB MPU MEIJICHHOM IIPOrPECCUPOBAHNN 00~
JIE3HU.

BeeneHue

TunoTupeos, Wiu NoHUKeHHask GyHKIMS LIIUTO-
BUIIHOM >Keje3bl, — 3TO YacTO BCTpevarollasicss dH-
JIOKpUHHas1 0oie3Hb cobak. Haubosee yacto BcTpe-
YaeTcsl MepBUYHbBINM TMIIOTUPEO3, T. €. BOZHUKAIOIIUIA
B pe3yabTaTe CHUXKEHUSI BbIPAOOTKU TUPEOUTHBIX

TOPMOHOB IIIUTOBUJIHOM X€J1€301 NP HEU3MEHHOU 2. TlogsneHune KIMHUYECKUX TPU3HAKOB TOJIb-

paboTe runorajaMo-rurnodu3apHoi cucteMsl. Bo3-
HMKaeT 3TO B pe3yjbTaTe ayTOUMMYHHOTO TUM@OLIU-

KO TTOCJIe pa3pylleHust 6oiee TKaHEH IIUTOBUIHOM
JKEJIE3bI, YTO MOXKET 3aHMMATh HECKOJILKO JIET.
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3. VYpoBHU 0O0I1IETO TUPOKCHHA U TUPEOTPOII-
HOro rOpMOHa MOTYT 3HAYUTEIBHO MEHSIThCS B Te-
YyeHue xoaa 00JIe3HU U He BCerma IMoMoraroT TOYHO
YCTAaHOBUTH HaJIW4Me OOJIE3HM, a 3a9acTyl0 MOTYT
OBITh JIOJKHO 3aHUKEHBI.

4. OTcyTCcTBUE B LIMPOKOW BETEPUHAPHON Jia-
0OpaToOpHOII TMAarHOCTUKE CHeN(UIECKUX IToKa3a-
Tesel, TaKMX KaK ayToaHTUTeJa K TUPEOTI00YINHY.

B cBsI3M ¢ 3TUM aKTyaJbHBIM SIBJISICTCSI TTOMCK
BTOPUYHBIX BCIIOMOTaTeIbHbIX METOAOB TUAarHOCTHU-
KM ¥ BBISIBJICHUSI TUIIOTHPeOo3a co0aK, OCHOBaAaHHBIX
Ha KOMIUIEKCE IoKa3aTedel M IUarHOCTUYECKUX
Koo dunmreHTax-uHaeKcax. TakuMu nokazateassMu
MOTYT OKa3aTbCs JIEMKOLMTAapHbIe MHIEKCH [5, 8].
Takxke CBOEBpEMEHHBIM SIBJISIETCS M3yyeHUe (op-
MUPOBAaHUSI MMMYHHOTO OTBETa y pa3HBIX BUIOB
JKMBOTHBIX C TOCJICAYIOLIMM €r0 BO3MOXHBIM MC-
MOJb30BAHUEM B SKCIEPUMEHTAIBHBIX padoTax Mo
M3YYCHMIO BIUSHUS Pa3HbIX (h)aKTOPOB Ha OpraHU3M
JKMBOTHBIX M YeJIOBEKA.

JlelikonmnTapHble MHASKCH — 3TO HA0Op pacueT-
HBIX IMOKa3aTeJei, MTO3BOJISIIOIINX HarboIee MOoJIHO
OIIEHUTH COOTHOIIIEHNE MPOIIEHTHOIO COACPKAHMS
JIEHKOLIMTOB OTHOCUTENbHO Npyr apyra. Cuuraer-
Csl, 4TO JICMKOLIUTAPHBIE WHIAEKCHI XapaKTepU3yIOT
Hecrenuduyeckne amanTallMOHHbIE MeXaHU3MbI
opraHu3Ma M HecneuubUIecKuil MMMYHUTET |2,
6, 10]. Ilpu nproGPEeTEHHOM TUIIOTUPEO3€E COOaK
B 95% cilyyaeB pa3BMBAaeTCS ayTOUMMYHHBIN ITPO-
1ecc, HalpaBJICHHbINA MPOTUB COOCTBEHHBIX TKaHEN
IIUTOBUIHON kene3bl [9]. Kpome aToro, BausHue
TUPEOUAHBIX TOPMOHOB HAa MMMYHHYIO CHCTEMY
TaKKe BeJIMKO. Tak, OHM OKa3bIBAaIOT BIMSHUE Ha
pa3BuTue, nuddEepeHIIMPOBKY U aKTUBALIUIO Kie-
TOK UMMYHHOM CHUCTEMBI, Ha TIPOMU3BOICTBO M Ce-
Kpeluio LUTOKMHOB [11]. HapyiieHue B ypoBHe
TOPMOHOB IIMTOBUIHOM KeJIe3bI IIPUBOIUT K PUCKY
pa3BuTUS WHGEKIN, ayTOMMMYHHBIX 3a0oJjieBa-
Huit u np. [1, 7].

Llenpio TmpemcTaBICHHOTO WMCCICIOBAaHUS OBLIa
OlIeHKa JeMKOLUTApHbIX MHIEKCOB CO0aK C mep-
BUYHBIM ITPUOOPETEHHBIM TUTIOTUPEO30M TSI TaTb-
HEMIIIero MCIOJb30BaHMUS UX C 1IEJIbIO OOJIETUYeHUS
IUATHOCTUKM HapylIeHUs (YHKUWUW IIATOBHIHOMN
JKeJe3bl y cobakK, a TakKe IS u3ydeHne (popMrupoBa-
HUSI UMMYHHOTO OTBETa y Pa3HbIX BUAOB KMBOTHBIX
C TIOCJIEAYIOIINM €TO BO3MOXKHBIM MCITOJIb30BaHUEM
B 3KCIIEPUMEHTAIbHBIX paboTax Mo M3yYECHUIO BIIM-
STHUSI pa3HbIX (haKTOPOB Ha HecneunpUIeCcKuii Kie-
TOUYHBIA UMMYHMTET KMBOTHBIX 1 YeJIOBEKA.

Matepuans! v MeToapb!

B mpencraBieHHOM McClIeTOBaHUM ObLIa TIPOBE-
JieHa olleHKa MOpdOJIOrMYecKUX mokasaTesaeil KpoBU
cobak. bruio copmupoBaHo 2 rpynmnsl codak. [lep-
Bag TpyIIa BKJoJYana 15 JKMBOTHBIX B BO3pacTe OT 3
10 16 et (10,01£3,30 s1eT) ¢ TOATBEPXKIAECHHBIM I1a-

THO30M IPUOOPETEHHbI TEPBUYHBIA TUITOTUPEO3.
Bropas rpynna cobak ObLia momoOpaHa 110 METOIY
nap-aHaJoroB M BKJIoyasa 19 KJIMHUYECKU 310pO-
BBIX JKUBOTHBIX B Bo3pacte ot 1 o 13 et (5,37+3,65
JIET) ¢ aneKBaTHON (DYHKIIMEH U TOBUIHOMN XKeIe3bl.
V¥V cobak ¢ rurnoTUupeo3oM A0 Havaja JedyeHusl ObLIu
0TOOpaHbI MPOOLI KPOBU B MPOOUPKY CO cTabUIMU3a-
TOPOM TSI OLIEHKU MOP(OJTOrnueckKux moxkasaresiei
KPOBH, ONpeaesIeHNs JICHKOTPaMMbl Y BEIUMCIICHUS
JIEMKOLMTApHBIX MHAEKCOB. ¥ co0aK C ajaeKBaTHOI
(byHKIMEN IIUTOBUAHON XeJe3bl ObUIU TaKXe OTO-
OpaHBbI TIPOOLI KPOBU JJIsT MOP(OJIOTrNIYECKOro MC-
cJieoBaHMsI, OIpenesieHWsI YpPOBHSI TeMOTJI00uHa,
nojicueTa KOJNYeCTBa JIEUKOIIMTOB, 9PUTPOILIUTOB U
TPOMOOIIMTOB, OIpeneaeHUs] JeMKOorpaMMbl U Bbl-
YUCIICHUS JICMKOIMUTAPHBIX MHACKCOB: JICHKOIIMTAP-
HbIN MHAEKC nHTOoKcukauuu (JIMW), nnaexc caBu-
ra jeiikouutoB kpoBu (MCJIK), nmeilkoumTapHbIit
nHnekc (JIN), manekc Kpeoca (MK), ssmepHbIit MH-
nexkc [JI. Mawmrasaua (W), nHAEKC COOTHOLLIEHUS
HelTpoduinoB 1 MoHouuToB (MCHM), nHmekc co-
oTHouIeHUss auMpouToB U1 MmoHouutoB (UCJIM).
WccnenoBanus mpod KpOBU MPOBOAWIU IO OOIIe-
OPUHSATBIM METOIUKAM.

Cratuctuueckass 00paboTKa TOJyYEHHBIX OaH-
HBIX BKJIIOYaja BBIUMCICHHE CPEIHEro apudMeTu-
YecKoro, orpeaejaeHue CTaHIapTHOIO OTKJIOHEHMUS,
pacueT mocTOBepHOCTH MO CTHIOACHTY C ITOMOIIIBIO
nporpaMMHoro obecrieuenust Microsoft Excel 2007.

Pe3ynbTarsl 1 00CyxaeHue

[MonyyeHHble pe3ynbraThl TPEACTABICHBI B Ta-
onue 1.

BrisieieHo nmoctoBepHoe mnoBbiieHue JIMHA
(p £0,05), UCJIK (p <0,1), AU (p < 0,05) B rpyrre
OOJIbHBIX COOAK MO CPABHEHUIO C TPYIIION 3MO0POBBIX
cooOak. IloBeimrenue mHnekca JIMM moxer cBune-
TEJIbCTBOBATh O PA3BUTUN BOCIAJIIMTEbHBIX MTPOLIEC-
COB U MOBBIIUICHUE CTENEHU SHAOT€HHOW WHTOKCHU-
Kaluu opraHusma. J{aHHBII MoKazaTesb SIBISIETCS
OTHOIIIEHUEM OOIIIEro KoJruYyecTBa HEeUTpodUIoB K
cymme JTUMGOIMTOB, 203UMHO(DUIOB U MOHOIIUTOB
U XapaKTepU3yeT CTeNeHb HEUTPOMUIBLHOTO CABUTa
netikorpammbl. [ToBwimenue MCJIK B kpoBU 60Jb-
HBIX cO0aK MOXKET yKa3bIBaTh HA aKTUBHBIE BOCTIAIM -
TeJbHBIE TIPOLIECCHI, a TAKXKE Ha CHUXKEHUE CTEIeHU
VUMMYHOJIOTUYECKOW PEaKTUBHOCTU TMPU TUTIOTUPE-
o3e. JlaHHBIII UHAEKC SIBJSIETCS PEe3yJbTaTOM COOT-
HOIIIEHUST KOJTNYECTBA TPAHYJIOIUTOB K KOJIUYECTBY
arpaHyJOLMTOB U XapaKTepU3YeT MOBBIIIIEHUE YPOB-
He rpaHyiouuTtoB. A1 — 3TO OTHOLIEHUWE CyMMBI
KOJIMYECTBA MOHOIIUTOB U TAJIOUKOSIAEPHBIX HEM-
TPOPUIOB K KOJUYECTBY CEIrMEHTOSACPHbIX Heli-
TpoWIOB, U €ro TMOBBIIICHUE XapaKTEePU3yeT yBe-
JIMYEHUE CKOPOCTU pereHepauuud HEeUTpoduIoB u
MOHOITUTOB U TIOBBILIEHUE TIPOAOJLKUTETHbHOCTA
LUPKYJSIIIAU JAaHHBIX TUIIOB JEUKOIIUTOB B KPOBE-
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TABJALIA 1. MOKA3ATENIN MOP®OJTIOMMYECKOIO UCCNEAOBAHUA U NEUKOLMTAPHBIX MHOEKCOB KPOBW COBAK
TABLE 1. RESULTS OF GENERAL BLOOD TEST AND LEUKOCYTE INDICES OF DOG BLOOD

Mpynna 1
Mpynna 2
cobaku ¢ rmnoTMpeosom
Mokasatens Ea. nam. 15 grou 3A40poBble cobakm
Index Units h othgroidpdo s 2" group
yp ! 9 clinically healthy dogs (n = 19)
(n=15)

Femorno6uH rin 156,14£27,21* 131,3219,19
Hemoglobin g/L
Femarokput % 47,79+6,55 48,79+5,16
Packed cell volume
ApuTpoumTbl MITH/MK”R "
Red blood cells count M/uL 7,11£0,89 6,59:0,72
NenkouunTtsbl Tbic/MKn
White blood cells count K/ul 10,10+4,36 8,95+2,83
TpombGouunTbl Thic/MKn .
Platelets K/l 399,29+153,19 315,89+95,67
vn yen. ea. 3,92+2,99** 2,32+1,06
LIl relative units
MUCIK ycn. en. 4,67+3,41* 2,98+1,58
LSI relative units
i yen. ea. 0,32+0,25 0,45+0,28
LI relative units
WK yen. ea. 11,52422,71 3,3112,14
Kl relative units
AN ycn. ea. 0,140,090 0,07+0,05
NI relative units
UCHM ycn. eA.
NMR relative units 27,58+20,48 37,93+26,35
ncnm ycn. ea.
LMRI relative units 8,4919,55 14,37+10,92

Mpumeyanue. JIMU — nerkoumnTapHbIi UHAEKC MHTOKCcUKauum, UCITIK — nHaekc caBura nemkounToB KpoBu, JTU —
nenkoumnTapHbin uiaekc, UK — nigekc Kpebea, AU — agepHbii ungekc ILA. awTtasaHua, UCHM — nHgekc cooTHoweHus
HenTpodunoB 1 MoHouutoB, UCJIM — nHaekc cooTHoLlleHUs NMMEOLIUTOB U MOHOLMTOB. * — p < 0,1 Nnpu cpaBHeHUU ¢ rpynnon

KIMMHUYECKU 300POBbIX XXUBOTHBIX; ** — p < 0,05 Npu cpaBHEHUM C FPYNMNON KMUHUYECKU 300POBbIX XXUBOTHbIX.

Note. LIl, leukocyte intoxication index; LSI, leukocyte shift index; LI, leukocyte index; Kl, Krebs index; NI, nuclear index of
G.D. Dashtayants; NMRI, neutrophil-monocyte ratio index; LMRI, lymphocyte-monocyte ratio index. *, p < 0.1 when compared with
a group of clinically healthy animals; **, p < 0.05 when compared with a group of clinically healthy animals.

HOCHOM pycJie. DTO B CBOIO oUepeab TOBOPUT O XPO-
Hu4yeckoM mpoiuecce [3, 10].

3aKnoyeHne

Takum 00pa3oM, MpU BbISIBJIEHUN OJHOBPEMEH-
HOTO MOBBIIIEHNSI B KPOBM COOAKM TaKMUX JIeHKO-
LUTapHbIX UHAEKCOB, Kak JIMW — nelfikouuTapHbIi
unjaekc mHtokcukanuu, MCJIK — uHIekc ciaBu-
ra jekouutoB kKpoBu, AN — snepHbIii WHIEKC

IJI. JamrasgHua, ciaeayer oOpaTUTh BHUMAaHUE U
BKJIIOUUTh B TMepeyeHb BO3MOXHBIX AuddepeHLn-
aJIbHBIX WJIM COITYTCTBYIOIINX OUArHO30B THUITOTH-
peo3. B nmanbpHeilieM wucciienoBaHUe TUIAHUPYETCS
pPaCIIMPUTh C YBEJIIMYEHUEM BBIOOPKM >KMBOTHBIX,
3aXBaTOM M aHaJM30M OTIEJbHBIX (PU3NOJIOTUYE-
CKUX COCTOSTHUI U MOPOJHBIX OCOOEHHOCTEM, a TaK-
K€ OCOOEHHOCTSIMU pallMOHA, COOTHOIIEHUWEM CO
CTETICHBIO TSKECTU COCTOSIHMSI, aHAJIU30M TPOIO0JI-
KUTETBHOCTH XU3HU U BEDKUBAeMOCTH [4].
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