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Lenbto paboThI OBLIIO OLEHUTH OCHOBHBIE TEMATOIIOTHUYECKIE MTapaMeTPhl B CYO(PPaKIIMOHHBINA COCTAB ChI-
BOPOTKH KPOBHU MBIIIEH MPU MOJECIHPOBAHUN [UTUTEIHHON THIIOKWHE3NH. MOIeTMpOBaHNE THTIOKWHE3UH
OCYIIECTBIISUTA IIyTEM pa3MEIICHHsS TeJla KHBOTHOTO CIICIIMAIbHOM CTaKaHe M (PHKCAIMH 332 XBOCT B Te€Ue-
Hue 14 cyT. [emaronornyeckre moka3aresv OnpeieisuIi Ha TeMaToJIOTMYeCKOM aHaIH3aTope, cyopaKim-
OHHBII COCTaB CHIBOPOTKH — METOIOM JIa3epHOI KOpPEeIAIHOHHON criekTpockonuu. [locne 14-cyTounoit
THITOKHHE3WH Y MBI HaOII0NaIi 3HAYNMOE TTOBBIIICHHS YMCIIa HEUTPODUIIOB M CHUYKEHHE KOJTMIECTBA
muMdonuToB. Takxke OBUIO MMOKAa3aHO 3HAYMMOE TIOBBIIICHUE KOJMYECTBA IIUPKYIUPYIOMINX SPUTPOIMTOB.
CyOdpaKkOHHBIN COCTaB CBIBOPOTKH KPOBU MBIIIEH TOCIIE TUTIOKUHE3MH OTIHYAIICS 3HAYUMBIM yBEIIH-
YeHHEM BKJIaJIa B CBETOpACcCEsHIE YacTull paanycoM ot 91,26 1o 165,57 am. MopenupoBaHue ATHTENEHON
THITOKHHE3WHU Ha JIA00PaTOPHBIX KUBOTHBIX MO3BOIUT pa3padoTaTh MOAXOB! LI MPOPIIAKTHKA U Jiede-
HUSI IOCICACTBUI CHIKEHUS IBUTATEILHON aKTUBHOCTH.
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CHANGES IN BLOOD SYSTEM PARAMETERS
IN MOUSE MODELING OF LONG-TERM HYPOKINESIA

Irina B. Alchinova*, Margarita V. Polyakova, Fedor A. Sadovnikov

Research Institute of General Pathology and Pathophysiology
125315, Russian Federation, Moscow, Baltiyskaya Str., 8

In this study, we evaluate the main hematological parameters and subfractional composition of mouse
blood serum when modeling long-term hypokinesia. Hypokinesia was induced by placing the animal
in a special glass and its fixation by the tail for 14 days. Hematological parameters were determined
by a hematological analyzer; the subfractional composition of the serum were studied by laser correlation
spectroscopy. Following 14-day hypokinesia, mice showed a significant increase in the number of neu-
trophils and a decrease in the number of lymphocytes. A significant increase in the number of circulating
erythrocytes was also detected. The subfractional composition of mouse blood serum after hypokinesia
was distinguished by a significant increase in the contribution to light scattering of particles with a radius
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0f 91.26 to 165.57 nm. Modeling long-term hypokinesia in laboratory animals is essential for developing
approaches to the prevention and treatment of the consequences of decreased motor activity.
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BeeneHune

l'unokuHe3uss — 3TO COCTOSHHE, MPU KOTO-
POM HaOJIONACTCSl CHU)KEHUE JIBUTATENIbHOW
AKTUBHOCTU OpraHusMa. OHa MOXXET 6I)ITI: CBA-
3aHa C TICUXWYECKUMH PaccTpoiicTBaMU U JTH-
TEeNbHBIM Oe3/ieiicTBHEM M3-3a OOJIE3HH, TpHe-
MOM JICKapCTB. I'unokuHe3ust Takxke SIBISCTCS
COCTABIISIOIEH PU MOAETUPOBAHNH CIIOKHBIX
(M3HOTOTMUECKHX TMPOLIECCOB, HAPUMEP MO-
JICTUPOBAHUM YCIIOBUI HEBECOMOCTH B yCIO-
Busix 3emiu [1, 8]. B HacTosiee Bpems pa3Bu-
THUEC TPAHCIIOPTA, KOMIBIOTCPHBIX TCXHOHOFHﬁ,
BO3MOXHOCTb }Z[I/ICT&HHPIOHHOﬁ pa60T1,1 10 CCTH
VHTEepHeT co31ai0T MPEeINOChIIKH I CHUXKE-
HHS MBIIIICYUHOM aKTUBHOCTH YEJIOBEKa.

Ileap0 paGoThl OBUIO OICHUTH OCHOBHBIC
reMaToJIOrMYeCcKre TapamMeTpsl U CyO(pakim-
OHHBII COCTaB ChIBOPOTKU KPOBU MBILICH IIpU
MOJIEJIMPOBAHUH JUTUTEIBHOM TUITOKUHE3HH.

MaTepuansbl u metoabl

MopenupoBaHue TUNOKHHE3WH  OCyIec-
TBJISJIM ITYTEM pasMCUICHUA TCJla XKUBOTHOI'O
B CriciyaJIbHOM CTaKaHC 1 q)I/IKcaLII/II/I 3a XBOCT
B TeueHue 14 cyt. TonoBa, miedeBoil mosic
U TIepeHNEe KOHEYHOCTH OCTaBAJIUCh CBOOOJI-
HBIMMU. KOpM 1 BOJa HAXOAWJIUCh B IOCTOSH-
HOM JI0CTyTe. MBIIIN pa3MeIIaInch 1no 4 oco-
61/1 B KJICTKC W HUMCJIHU BO3MOXHOCTb HaCTHUY-
HBIX COIIMATBHBIX KOHTAKTOB. JIaHHBIH CITOCO0

pa3MeIleHHs] )KUBOTHOTO SIBJSUICST KOHTPOJIb-
HBIM JIJIsl MOJICJIMPOBAHUSI YCIIOBUH aHTHOPTO-
CTaTHYECKOW TUIIOKMHE3WH y Mbleil. 3abop
KPOBU TPOW3BOAMJICS TIPU  JCKaIHUTAIUU
B mnpoOupku THna Vacuette c K2DJ/ITA
U B TPOOHMPKH Ul TOJYYEHHS CBHIBOPOTKH.
[Tokazarenu KpOBH OIpEACISUIM HA TeMaro-
norndyeckoM ananuzarope DYMIND (Kwuraii).
CyO¢hpakIMOHHBIH COCTaB CHIBOPOTKHA KPOBH
OLICHMBAJIM METOJIOM JIa3€PHON KOPPEJsIH-
OHHOM cnekTpockonuu [6]. JlaHHble mnpen-
CTaBJICHBl B BHJE CpPEAHUX C pa3dbpocamu.
Marepuansl uccieoBaHui 00paboTaHbl cra-
TUCTHUYECKU C UCIIOJIBb30BAHUEM ITPOTPAMMHO-
ro makera Statistica 8. J[7s OLEHKH OTIHYHI
roKasareneil OT KOHTPOJIbHBIX PUMEHSUIIN
kpurepuil Manna — YurtHu. V3mMeHeHus cuu-
Taau 3HauuMbIMU 11pH p<0,05.

Pe3ynbTaTthl M X 06cyxaeHue

CocCTOsIHHE TUITOKMHE3UHU IS MEJIKUX J1a00-
PaTOPHBIX )KUBOTHBIX ABJIACTCA 3HAYUTCIIbHBIM
CTPECCOBBIM BO3JCICTBUEM. MonenupoBaHue
THUIMOKHUHE3UH Ha KPBICaX MTOKA3aJIo, YTO CTaAUs
OCTpOM CTPECCOBOM peakiuu JIIUTCSA 0 5 CyT.
B sTOoT nepuon JKUBOTHBIE TEPSUIU BEC, @ B KPO-
BH YBEIMYUBAJIOCH KOJHYECTBO Karexoja-
MUHOB U TDITIOKOKOpTHKOMI0B. Kpome Toro,
IIPU CTPECcCe YBEJINYEHUE KOHLEHTPAIUH CIie-
IU(PHUIECKUX TOPMOHOB B KPOBH HPHUBOIHUIIO
K rudenu TuMQpouuToB B THMYCE [5].
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ITocne 14-cyTO4HONW TUMOKHHE3UH Y MBbI-
11ei HaOJTIo/IaIi 3HaYMMOE TIOBBIIICHHE YKCIa
HEUTPOPHIIOB M CHMIKEHHE KOJMYECTBA JIMM-
(oLUTOB KaKk B aOCOIOTHBIX, TAK U B OTHOCH-
TeTbHBIX 3HaUeHUIX (puc. 1A).

CHWKeHHe  KoJu4yecTBa  JUM(QOIUTOB
B JJAHHOM CIIy4ae MOXKHO CBSI3aTh C peakiueit
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Puc. 1. I'emamonocuyeckue noxazamenu moiuteii: A — coomunoutenue Heumpogunoe (Neu) u num¢poyumos (Lym)
6 npoyenmax, * — 00CmogepHas PA3HUYA NO CPABHEHUIO ¢ KOHMPOLbHbIMU 3HaveHusmu, p<0,05 (kpumepuit Manna —
Yumnu); B — cpeonee codepoicarue s3pumpoyumos (RBC), ¥ — docmosepHas pasHuya no cpagHenuro ¢ KOHMpOibHbl-

mu 3Havenusmu, p<0,05 (kpumepui Manna — YumHu).

Fig. 1. Hematological parameters of mice: A — the ratio of neutrophils (Neu) and lymphocytes (Lym), %, * —
significant difference compared to control values, p<0.05 (Mann—Whitney test); B— mean erythrocyte content (RBC),
* — significant difference compared to the control, p<0.05 (Mann—Whitney test).
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Puc. 2. Jlasepnvle koppensyuonnvle UCmozpammyl CblBOPOMKU KPOBU Mbluell. * — 00CmosepHas pasnuya no cpasme-
Huto ¢ konmponvhwvimu 3navenusmu, p<0,05 (kpumepuit Manna — Yumnu).
Fig. 2. Laser correlation histograms of mouse blood serum. * — significant difference compared to the control, p<0.05

(Mann—Whitney test).
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«KpacHOM KpoBW» B TIpymnne [unokuHesus
(YypoBeHb reMorio0uHa, reMaToKpHT, CPEHUI
pasmep 3pHUTpPOLUTA) HE OTINYAIUCH OT KOH-
TPOJIbHBIX 3HAYCHUH.

CHUXEHHe JIBUraTeIbHOW aKTUBHOCTHU CIIO-
COOCTBYET PE3KOMY CHIDKEHHIO aKTHBHOCTH
MHOKap/ia U PacCTPOICTBY KpOBOOOpAIICHHUS
[4], uTO MPUBOAUT K PA3BUTHUIO TKAHEBOW T'H-
nokcuu. KommeHcatopHOH peaknueil Ha 3TO
SIBJISIeTCSl  HAOJIOaeMOe HaMHU  TOBBIILICHUE
gycia SpUTporuToB (puc. 1b).

JUinTensHOE  OTpaHUYEHHE  JBIDKCHHS
U BBICOKMH YPOBEHb CTpecca MEHSIOT COOT-
HOIICHHE aHa0OJIMYECKUX M KaTabOoINYeCcKnuX
MPOIIECCOB. | MMOKMHE3USI HAMPIMYIO TPUBO-
JUT K CHIDKEHHIO MacChl CKEJICTHBIX MBIIII]
[3], BbI3BIBacT aucOasaHC MPOOKCHIAHTHOM
1 AaHTHOKCHAAHTHON CHCTEM, BIUSET Ha Irop-
MoHanbHbIH (on [5]. MHTerpambHbIM IOKa-
3arenieM, IO3BOJISIOIINM OXapaKTepHU30BaTh
COOTHOIIIEHHE ITPOIIeCCOB aHaboNIM3Ma U Kara-
Oonu3Mma, siBisieTcs CyO(QpPaKIMOHHBIA COCTaB
CBIBOPOTKH KPOBH.
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