PEJNIEBAHTHOE 1 AITbTEPHATVBHOE BMOMOAENNPOBAHWME |
RELEVANT AND ALTERNATIVE BIOMODELING

https://doi.org/10.33647/2074-5982-21-3-82-86 m:c BY 4.0

BIMUAHUE YPUOUHA HA SHEPTETUYECKYIO AKTUBHOCTb
B JIMM®OLUUTAX KPbIC B MOAEJIN BOJIE3HU NAPKUHCOHA,
WHOYLUMUPOBAHHOW NAKTALMCTUHOM

H.B. XyHpepsikoBa'*, B.IN. MeaBeaeBa'?, U.B. Bynruu'?, B.B. MupoHoB'?,
A.E. Manbkos', T.B. Nonsakosa'?

" ®BYH «MHcmumym meopemudeckoli u akcriepumeHmarnsHol 6uogusuxku» PAH
142290, Poccutickass ®edepayusi, Mockosckas 0bn., [TywuHo, yn. MHecmumymckas, 3

2 MywuHckul eounuan @rBOY BO «Poccutickuli buomexHonoeudeckul yHusepcumem (POCBEUOTEX)»
142290, Poccutickas ®edepayusi, Mockosckasi 0bn., lNywuHo, np-m Hayku, 3

HccnenoBanock BIUSIHUE YPHIMHA, IPEAIIECTBEHHIKA META00INYECKOTO aKTUBATOPa MUTOXOHIPHUAIIBHO-
TO KaJINeBOTO KaHaNa, IPHBOAAIIETO K 3aIUTe TKAHEH OT THTIOKCHUECKOTO MOBPEKACHUS ITPU OKUCIUTENb-
HOM cTpecce y Kpbic B Mozaenu Oone3nu Ilapkuncona (bII), nagymmpyemoit nakramuctuaom (JIL). buo-
JIOTHYecKHit 3 (EKT perucTpupoBaId HUTOOMOXMMUYECKUM METOJIOM MO BBISABICHHUIO (DH3HOIOTHYECKON
peryJsiiii aKTUBHOCTH (DEPMEHTOB B JIMM(OIMTAX HA Ma3Ke KPOBH. VI3Mepsul aKTMBHOCTH CyKI[MHAT-
neruaporenassl (CIN), dpepmenta sHeproobecriedeHiss MUTOXOHAPHIA, U Jakraraeruaporenassl (JIA),
mKonuTHYeckoro gpepmenta. [lokasano, 4ro ypumus B go3e 30 Mr/kr B TeueHue 28 aHel B MOIENHN J0-
kiuHnueckoi cragun (MJIC) BIT BebiBaer cHmkenue runepaktuBHoi CHIT 10 ypoBHS KOHTpOIs, OA-
Hako B Mojenu knuHu4yeckoi cragun (MKC) ypunun He oka3biBaeT mogooHoro aeictsus. Uto xacaeTcs
¢depmenTa mukonuza JIII, To co3nanune noxknmHnveckoi craauu bl xapakrepusyercst AByKpaTHBIM yBe-
JIMYEHNEM aKTHBHOCTH 3TOTO (pepMeHTa, a ypPUIUH JIMIIb HE3HAYMTEIbHO €¢ BOCCTAaHABIMBaeT. B Mozenn
kiauHUYeckoi craguu BIT makrorucTun Takxke yBenuuuBaeT akTuBHOCTh C/II, mpakTHuecKy He BIMAS Ha
axtuBHOCTB JI/IT, B TO BpeMst KaK YPHIHMH yBEIMYNBACT AKTUBHOCTH 000UX (hPepMEHTOB.

BeisiBiennoe 3amutHoe aeiictBue ypuauHa B MJIC y Kpbic 0OBSCHSETCS BOCCTAHOBICHHEM (YHKIHO-
HaJIbHOW aKTUBHOCTU MUTOXOHIPHI B MMM(OLUTAX NPU YCHIEHUH MPOLECCOB MTPe0dIaaaHus IINKOIN3a
HaJ JpIxaHueM u He BbiBisieTca B MKC, rie, mo-BuauMomy, pa3BuBaeTcs HeoOpaTuMas MUTOXOHAPHAIIb-
Hasl TIaTOJIOTHUsl.
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URIDINE EFFECTS ON LYMPHOCYTE ENERGY ACTIVITY
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Uridine is a precursor of the metabolic activator of the mitochondrial potassium channel leading to tissue
protection from hypoxic damage under oxidative stress. In this research, we studied its effects in rats
with lactacystin (LC)-induced Parkinson's disease (PD). The biological effect was recorded by the cytobio-
chemical method for detecting the physiological regulation of enzyme activity in lymphocytes on a blood
smear. The activity of succinate dehydrogenase (SDH), an enzyme of mitochondrial energy supply, and lac-
tate dehydrogenase (LDH), a glycolytic enzyme, was measured. Uridine at a dose of 30 mg/kg for 28 days
in the modelled preclinical stage (MPS) of PD causes a decrease in hyperactive SDH to the control lev-
el. At the same time, in the modelled clinical stage (MCS), uridine exhibited no such effects. Regarding
the LDH glycolysis enzyme, the modelled preclinical stage of PD was characterized by a twofold increase
in the activity of this enzyme, with uridine having only a slight effect. In the clinical stage of PD, lacto-
cystin also increased the activity of SDH, with virtually no effect on the activity of LDH, while uridine
increased the activity of both enzymes. The revealed protective effect of uridine in MPS in rats is explained
by the restoration of early pathological disorders of mitochondria in lymphocytes, with an increase in gly-
colysis over respiration. This effect is not detected in the MCS, where, apparently, irreversible mitochon-
drial pathology develops.
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BeepeHue HOTO CTpecca OT JICUCHHUS YPUJIHMHOM B MOJC-
Bone3ns [lapkuncona (BII) — Bropoe max BIl, mHAyIMpPOBaHHBIX HEHPOTOKCHHAMHU

M0 PacHpOCTPAHEHHOCTH HEHpPOJereHepaTuB-
Hoe 3a0osieBaHMe, yCTymHarliee Mo 4acToTe
BCTPEYaEMOCTH JIMIIb OoJie3HH AJblLreiiMepa.
Ocobennocteio  BI1 siBisieTcss  pnurenbHas
(20-30 ner) moknuHMYECKas cTragus — Oec-
CUMIITOMHBIA IIPOMEXYTOK OT Hadajla pa3BU-
TUS HeHpoJereHepaTuBHOIO IMpolecca 10 Mo-
SIBJICHUSI MOTOPHBIX JUC(YHKIUIT. OCHOBHOM
KOMILJICKC TCEPAreBTUYCCKUX MOAXOA0B, ITPU-
MCHSIEMBIX B COBpeMeHHOﬁ MCAUIIMHC, Ha-
MpaBJIeH Ha YCTPAaHEHHWE WIM OcialleHue
JABUIaTCIbHBIX CHUMIITOMOB, a HC 3aMCIJIC-
HUE TMpolecca HeipoaereHepauuu. Pannee
HamM# ObUTO TOKa3aHo [2, 3] HelpompoTek-
TOPHOC I[eflCTBPIe U CHHIXXCHHEC OKHCIIUTCIIb-

BMOMEOMLMHA | JOURNAL BIOMED | 2025| Tom 21 | Ne 3 | 82-86

Porenonom u 6-OHJIA.

Heab paborsl — WuCCIENOBaTH BIUSHUE
YpUIMHA Ha aKTUBHOCTh CYKIIMHAT- M JIAKTaT-
JIETHIPOTeHA3bl B TMM(OLUTAX KPOBH HA Ma3-
K€ U JIBUraTelIbHyl0 aKTHBHOCTH JXHBOTHBIX
B Mojenu nokinuHuuecko craauu (MIC)
u mozaenu xinHH4Yeckor cragun (MKC) BII,
HHAYIMPOBaHHOH nakTaructuHoM (JILT).

MaTtepuanbl u metoabl

B xoze uccrienoBaHus UCMONB30BAIKCH TI0-
JoBo3penbie camirbl Wistar maccoit 240-300 r
B Bo3pacte 5 wMmec. JKMBOTHBIX copepxka-
JIN B CTaHAAapTHBIX  YCJIIOBUAX  BUBApUAd
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(t=23-25°C, cBetoBoii pexum 12:12 u), Boga
U KOpM JaBajiuch Oe3 orpanuueHus. Bee axce-
MEPUMEHTHI BBIIOJHEHBI C yYETOM PEKOMEH-
nauuii EBponeiickoil KOHBEHIIMM O T'yMaHHOM
00pallleHHH C JKMBOTHBIMH B COOTBETCTBUH
¢ EBponelickuMu mmpaBujlaMy 10 MCIIOJIB30Ba-
HUIO J1a0OpaTOPHBIX KHUBOTHBIX (/MpekThBa
2010/63/EU Cosera EBpormsbl), 3THYECKUMHU
CTaHJapTaMH U MPOTOKOJIIAMH, OJ00PEHHBIMHU
Komuccueit mo 6uobe3onacHocT U OMOITHKE
WUTEB PAH.

i Bocmpom3BeACHUsT Mojienell TOKJINHU-
yeckoir (MJIC) u knunnueckoit MKC) craaumii
BIT y xpeic ucnonb3oBaics crenuduiyeckuit
UHrUOUTOp  (DEPMEHTATHBHOW aKTHBHOCTH
MIPOTEacoM — JIaKTallMCTUH. MosienupoBaHue
MJIC mnpou3BOAMIOCH OJHOKPATHBIM JiaTe-
panbHBIM BBEJCHHEM B IpaBO€ MOIyIIapue
JIII B mo3e 4 MKI/MKI B KOMIIAKTHYIO 4acTb
yepHOU cyoctanimu 1 MKC — nBykpaTHBIM
ounarepanabHbiM BBeneHueM JII[ ¢ uHTEpBa-
JIoM B 7 ngHed. YpUIIUH BBOJAWJIM JKUBOTHBIM
BHYTPUOPIOIIMHHO B j103¢ 30 MI/KT B TeYeHHE
28 nueii. MccnenoBanoch 3 rpynmbl: KOHTPOJIb
(MIC, n=7; MKC, n=5); JIL] (n=14; n=6 co-
otBeTcTBeHHO); JII + Ypunun (n=8; n=5 co-
OTBETCTBEHHO).

Omnpenenenne aktuHoctu CHAIT w JIAT
MPOU3BOJMIIOCH C HCHONB30BAaHHEM LUTOOM-
OXMMHUYECKOTO METO/Ia B UMMOOMIIN30BAaHHBIX
Ha crekuie JumdonuTax kposH [1]. U3mepsun
JIBUTATENIbHYI0 AKTUBHOCTh IEPEAHHUX KO-
HEYHOCTEH M JKeBATEJBHBIX MBI B TECTE
«CemeHa TOJCOTHEYHHUKA» U KOOPIMHAIIUIO
JIBM>KeHUH B Tecte «Potapony.

Pe3ynbTaTthl M X 06cyxaeHue

B pesynsrare ompeneneHuss aKTUBHOCTH
MutoxouapuansHo CIAIT M 1IHUTO30IbHON
JIIT, mpeacraBneHHbIX B Tabnuie, ObUIO 3a-
MEUEHO CXO)Kee JOCTOBEPHOE YyBEIHUCHHE
aktuBHocty C/II' B rpynmax JIII (8 MAC —
Ha 57,4%; MKC — 60%) OTHOCHUTENbHO
koHTpoIs (p<0,05). Jleuenune ypuarHOM MpH-
BEJIO K JIOCTOBEPHOMY CHIKCHHIO aKTUBHOCTH
CII" 1o ypoBHS KOHTPOJIS HAa paHHEH CTaauu
BII, ogHako HEe OKa3bIBAJIO BIMSHHS Ha IO31-
Hell craguu. DTO JOKa3bIBAaeT, YTO YPUAUH
crocoOeH in vivo MPOHMKATh B KJIETKYy U aK-
TuBupoBaTh MUTOK-AT® kaHana 3a cueTr 1u-
KJIU3aIMK Kalus, TeM CaMbIM CHIDKaTh B HHUX
CKOpOCTh 00pa30BaHMsI MEPOKCHIA BOJOPOJA,
xoHueHTpanuio ADPK u peryaupoBaTh akTHB-
HOCTb KIIFOYEBOTO (pepMEHTa JIbIXaHHUSI MHTO-
xouapuit CHI. T'unepaxTuBaiusi MUTOXOHI-
pHaibHOW aKTUBHOCTH B JiuMdonuTax Oblia
paHHee TMOKa3aHa MPH YBEINYCHUHU IEPEKHC-
HOTO OKHCJICHUS JIUMH/OB B CHIBOPOTKE KPOBU
1 TIPY MOBBIIIEHUH COJICPKAHUS MIEPEKUCH BO-
JI0PO/ia Ha BBIZICICHHBIX MUTOXOHIPUAX MO3Ta
B monenu 6-OHJIA [3]. BeisiBineno mocroBep-
Hoe nosellieHUe aktuHoctu JIAI' B rpym-
nie JII| B numdonurax B 1Ba pa3a Ha paHHEH
CTaJMd U TpU pa3a Ha no3nHel. Benenue
YpUIMHA HE OKa3bIBAJIO BIMAHUSA HAa YPOBEHb
aktuBHoctu JIJII' B mumMdorurax, oqHaKO Moj-
JIepKUBAJIO TOBBIIICHHBIH YPOBEHb INIMKOJIU-
3a. Takoe mpeoOnagaHue TIUKONM3a HaX JAbI-
XaHUEM B a9pOOHBIX KIETKaX MOKET ABIATHCS
HEOOXOIUMBIM CBOWCTBOM KJICTKH, 0OCCIICUH-
BAIOIIMM €€ HMHTEHCHUBHBIM POCT, MPOLECCHI

Tabnuya. Brusinue ypuouna na akmusrnocms CHI u JIIT ¢ numpoyumax kposu ¢ MJJC u MKC
Table. Influence of uridine on the activity of SDG and LDG in blood lymphocytax in MPS and MCS

KoHTpornb 0,61+0,15 1,00+0,94 0,78+0,20 1,50£0,43
ny 1,06+0,56* 2,17+1,10* 1,32+0,64* 1,40£0,60
NU + Ypuauu 0,66+0,14* 2,05+1,09# 2,10+0,62* 2,80+0,70*

Hpumeunanue: JIL] — naxmayucmun; y.e. — ycnognwvie edunuyvl; CAI — cyxyunamoecudpozenasa; JIJI" — nakmam-
decudpoeenasza; * — p<0,05 no omnowenuio k konmponio; #— p<0,05 no omuowenuIo Kk onviny.

Note: JIL]— lactacystin; y.e. — relative units; C/{I"— succinate dehydrogenase; JI/[I'— lactate dehydrogenase; *— p<0.05
in relation to the control; #— p=<0.05 in relation to the experiment.
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OMOCHHTE3a U BOCCTAHOBJICHHSI, KOTOPBIE TIPO-
HCXOAAT UMEHHO MpPU CHUXCHUU aKTUBHOCTHU
C/II. BbIBIICHHOE TOBBIIICHUE AKTHUBHOCTH
JIAT B mumdonutax y kpbic ¢ BI1 cormacyercs
C JTAaHHBIMHU O TOM, YTO HelpoJereHepaTuBHas
narosnorust bII mpuBOAUT K YCHIICHUIO IVIMKO-
JIM3a U HAKOTUICHHIO JIAKTaTa B KPOBH.

B xome cnemyromiero srama paboThl HEOO-
XOJIMIMO OBUIO BBISICHUTH, KAKOE BIUSIHUE OKa-
3bIBaCT YPHUAMH Ha TOKA3aTeM MOTOPHOTO
noBesieHust y Kpbic. st 3Toro ObUTH BBITION-
HeH TecT «CeMeHa TMOJCOTHEUHUKAY, MO3BO-
JSIOMMN OLIEHUTh TOHKYI0 MOTOPHKY Iepes-
HUX KOHEUHOCTEH, MBIIII] pTa U A3bIKa, U TECT
«Porapon» nis OLEHKH MOCTYPaJIbHOM YCTOMU-
YUBOCTU W KOOPAMHALMMU JIB>KEHHU. bBblio
BBISIBIICHO JIOCTOBEPHOE CHMXKCHHE KOIHYECT-
Ba CHEJCHHBIX CEMSH ITOJICOJIHEUHUKA Y KPBIC
¢ JIIT (16,80+6,23* mt.) B MJIC OoTHOCHTEIIB-
Ho koHTpoJst, a B MKC 30% KpbIC HE cripaBH-
Juch ¢ TectoM (8,00+£6,23* 1mIT.), 4TO CBSI3aHO
¢ HasmuueM jaucharuu. BeepeHue ypuanHa
MIPUBEJIO K JOCTOBEPHOMY YBEIMUYCHHIO YHCTIa
cheileHHbIX ceMsH (24,00+2,23* mrt.) 10 ypoB-
Hs koHTpoJist B MJIC 1 He MOBIMSIIO B TPYyIINE
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