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Cholesterol content determined in rat blood in an experimental model

Note: *- P<0.05; **-P<0.01; ***-P<0.001

Summary. Crohn’s disease is an inflammatory bowel disease characterized by chronic inflammation of any part of the
gastrointestinal tract, has a progressive and fatal course, and the incidence rate is increasing worldwide. Multiple factors have been
implicated in the causation of Crohn’s disease, including a dysregulated immune system, altered microbiota, genetic predisposition, and
environmental factors, but the cause of the disease remains unknown. The appearance of the disease at a young age in most cases requires
prompt but long-term treatment to prevent the development of the disease with exacerbation of the disease and intestinal complications.
Clinical symptoms usually manifest as abdominal pain, chronic diarrhea, weight loss, and fatigue.

In the experimental Crohn’s model, due to changes in digestion and absorption, body weight was found to decrease
by an average of 2.3 times.

The amount of protein in the blood of the first group of rats with Crohn’s disease decreased by 3.4 times compared to
the value of healthy rats, glucose decreased by 44 %, cholesterol by 13.5 %, carbohydrates by 26 % due to the corrective
effect of dihydroquercetin and tissue peptides. It was found that the protein increased by 7 % and by 42.8 %.
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Wzyuena crmocoOHOCTh ME3CHXUMAJIBHBIX cTpoMalbHBIX KiIeToK (MCK) KpbIc min 1mia3mel, 000TaleHHON pac-
TBOpUMBIMH (pakTopamu TpoMOo1ToB (IIOPDT) KpBIC BIUSTE Ha )KN3HECTIOCOOHOCTH TMM(OUIHBIX KIETOK (CILie-
HOIIMTOB), KyJIbTHBUPOBAHHBIX in Vitro ¢ win 6e3 aktuBatopa (popOon mupucrar anerara, ®MA). YcraHOBIEHO,
YTO BHECEHHE B MHKyOaMOHHYI0 cpeny K mmponnTtam kpsic MCK koctHOro Mo3ra B koHueHtpauuu 10 % n 20 %
BBI3BIBAJIO MTOBHIIIIEHHE )KN3HECMOCOOHOCTH HHTAKTHBIX U @MA-aKTHBHPOBAHHBIX JTUM(pOLIUTOB, IIPU 3TOM CHIKA-
JI0 CoNlepKaHue KIIETOK, HAXOMIAIIUXCS B CTaIMU HeKpo3a (B 7-14 pa3) u mo3mHero amonrto3a (B 2—5 pa3). BHecenne
B MHKyOaMoHHyto cpeay K aumdoruram [IOPDT He okas3bIBai CylIeCTBEHHOTO BIMSHUS Ha KU3HECIIOCOOHOCTH
HEaKTHBHPOBAHHBIX JTUM(OIUTOB KPBIC, HO 00eCTIeYHBaI MOBBIIIEHHE )KN3HECTIOcOO0HOCTH @M A -aKTHBHPOBAHHBIX
muMdonuToB B 1,6-2,2 pa3a, Ipu 5TOM 3HAYATEIFHO CHU3HIIOCH CO/IEp)KaHHe KIIETOK B CTa UM HEKpo3a (B 2 pasa).

CrenaH BBIBOJ O BBIPAXKCHHOM BUTAIBbHOM M aHTHanonTtotudeckoM aerictsuu MCK Ha >kn3HecnocoOHOCTh
MHTAKTHBIX 1 PMA -aKTHBHPOBAHHBIX JTUMQOITUTOB KPBIC in Vitro, a Taoke crocoonoctn [IOPOT obecneunBars
JKU3HECIIOCOOHOCTh U TIofIaBiieHue anonTto3a ®MA-akTHBHPOBaHHBIX KIICTOK.

The ability of rat mesenchymal stromal cells (MSCs) or plasma enriched with soluble platelet factors (PORFTS)
of rats to influence the viability of lymphoid cells (splenocytes) cultured in vitro with or without an activator (forbol
myristate acetate, FMA) was studied. It was found that the introduction of bone marrow MSCs in concentrations of
10% and 20% into the incubation medium for rat lymphocytes caused an increase in the viability of intact and PMA-
activated lymphocytes, while reducing the content of cells in the stage of necrosis (by 7—14 times) and late apoptosis
(by 2-5 times). The introduction of PORFT into the incubation medium to lymphocytes did not significantly affect
the viability of inactive rat lymphocytes, but provided an increase in the viability of PMA-activated lymphocytes by
1.6-2.2 times, while the content of cells in the necrosis stage significantly decreased (by 2 times). The conclusion
is made about the pronounced vital and anti-apoptotic effect of MSCs on the viability of intact and FMA-activated.

Kniouesvle cnosa: iasma, 060FaH_IeHHaH PacTBOpHUMbBIMHA (I)aKTOpaMI/I TpOM6OLII/ITOB, MEC3CHXHNMAJIbHbIC CTPOMaAJib-
HBIC KJICTKHU, BBDKUBACMOCTb, aIlOIITO3 J'II/IMq)OHI/ITOB.

Keywords: plasma enriched with soluble platelet factors, mesenchymal stromal cells, survival, lymphocyte apoptosis.

https://doi.org/10.46646/SAKH-2024-1-169-173

B mocnennme TOABI pereHepaTMBHAs MEIUIIMHA O00OTaTWiach HOBBIMHM TEPANeBTHUYECKHUMH METOdaMU
C UCIIOJIb30BAaHUEM ME3CHXHMAIBHBIX cTpoMaibHBIX KiteTok (MCK), BHekineTounbix Be3ukya MCK (BB MCK) u mia3mel,
oborameHHo#i pacTBOpuMbIMU pakTopamu TpoMOoToB (ITOPDT). X Gnonornyeckas u TepaneBTUYECKas aKTHBHOCTh
CBsI3aHAa C JOCTYITHBIMH HCTOYHWKAMH M YCTAHOBJICHHBIMH ITPOTHBOBOCIAIUATEIFHBIMH, WMMYHOMOIYIUPYFOIIIUMH
W peTeHEePaTUBHBIME JeHCTBHAMHU. Cpeay CBOMCTB 3THX OMONpEnaparoB HEAOCTATOYHO XOPOIIO N3yUCHBI UX JCHCTBUS
10 CHUYKCHUIO MOBPEXKACHUS OPTaHOB U TKaHEeW M MHTMOMPOBAHUIO aronTo3a KIETOK Ceplla, COCYAOB, JIETKUX, MOYEK
W TIO/DKEITYIOYHON Keme3bl. B skcnepuMeHTax in vitro Obuto mokazano, uto MCK o6nmamgaroT aHTHAITONTOTHYECKHM
JICHCTBUEM U UX KOHIUIIMOHUPOBaHHbIC cpejbl (conepxaiie BB MCK) cHmkaroT anomnTo3 MOHOIUTOB U HEHTPO(UIIOB,
YMEHBIIIAIOT THOENb B-aMHUIIONAa ¥ HeHPOHOB, BEI3BAHHYIO THITOKcHEl. Kpome Toro, B KCIIepuMeHTax in vitro mokasaHa
cniocooHocTh [IOPDT nossiars BekuBaeMocTb JITTC- 1 9pacThH - akTHBUPOBAaHHBIX KAPJHOMHUOLIUTOB, TPOJIU(EpaLHIO
¥ BBDKHBAEMOCTH (DHOpPOOIIACTOB PA3TUYHOTO MPOUCXOKACHUS. CUYHTACTCS, YTO CIIOCOOHOCTH 3THUX OHOIPOIYKTOB
BBI3BIBATh MOBBIIICHHUE KU3HECIIOCOOHOCTH OPraHOB U TKaHEH OBICTPO pa3BUBACTCS U MPEAIIECTBYET PAa3BUTHE APYTUX
ouonornueckux csoiicts MCK, BB MCK u ITOPDT.

B skcniepuMeHTax OBUIM MCTIONB30BaHBI CaMIbl M CaMKH KpbIC moponbl Wistar maccorr 250-300 rpamm. s
OCYILIECTBIICHHSI 3200pa OPraHOB U TKAaHEW KPBIC ITOIBEPTalii dBTaHa3uK. KIIETKH celle3eHKN 1 KOCTHOTO MO3Ta 3a0upaim
13 OEPEHHBIX KOCTEeH 00eNX HOT B CTEPUIBHBIX YCIOBHSIX.

Jist monmyueHust TMM(GOUHBIX KIIETOK CEJIC3CHKY IIEPEHOCHITH B IIPOOUPKH, FOMOTCHI3UPOBAJIH U PECYCIICHANPOBAIN
B cpere RPMI ¢ 1% deranproit Tensraneli ceiBopoTkoit (FCS), moce uero mononykieapusie knetku (MHK) Beremsimu
Ha rpaJenTe ioTHocTH [ ucromak-1077.

MCK koCTHOTO MO3ra MOoydain u3 OeAPEHHBIX KOCTeH KpbIC IMyTeM nepdy3uu cpenoi as nutanuss DMEM/F12,
nononHenHoi 2% OTC.

[TOP®T nomyyganu myTém 3ab0pa MITPHLIEM 5 MII KDOBH U3 OKOJIOCEPICUIHON CyMKH. KpOBB ITepeHOCHITH B IPOOHPKU
¢ 3,8% nurparoM HaTpusi ¥ HEHTPU(GYTUPOBAIH. 3aTeM OTOMpalid KOHIIGHTpPAT TPOMOOILMTOB M 3aMOpa)KMBAJIM Ha
HOub Tpu -70 °C. Yepe3 1-3 mHS mpoOMpKy pasMopakuBaimd W HeHTpudyrupoBany. CyrepHaTaHT HCIOIB30BAN
B OKCIICPUMEHTAIIBHBIX UCCIICIOBAHMSIX.

Jist ompeneneHusT MPHHAMICKHOCTH BBIICICHHON IOMYJSIMA K ME3CHXHMAIBHBIM CTPOMAIBHBIM KIICTKaM
oneHuBanu creneHs dkcnpeccun CDI0 u CD45, naentudunmpyromux Monekyts MCK, Ha moBepXHOCTH MEMOpaHHI.
JlaHHBIE PEruCTpUPOBAIM U AHAIM3UPOBAIN C MOMOLIbI0 npoTouHoro uutomerpa FACSCantoll u mporpamMmmuoro
obecnieaennst FACSDiva 7.0. Ha mepBom 3Tame KIeTKH pa3ieNsiIi ¢ TIOMOIIBIO IPSMOTO U OOKOBOTO CBETOpPACCESHUS,
a 3aTeM OOKOBOTO cBeTopaccesiHus U (uryopectenimu antuten npotus CD90 n CDA45.

JInst m3ydeHWs ypOBHEH CIOHTaHHOTO W ®PMA-HHIYNHPOBAHHOTO aIlomnTo3a JTUMQOIUTHI CEJIC3EHKH KPBIC
BbICEBAJIM B MoiHOW mutarenbHoi cpene RPMI-1640 ¢ noGasnenuem 5 % OBC B nyHku 12-1yHOUHOTrO IUTaHIIETa
u nHKyOupoBanu B pucytcTBun 10 mwmm 20 % MCK, umn kpeicuHoli [IOPOT B xoHeuHoU KoHIeHTpanuu 1,25 u 2,5%.
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Krnerku KynbTHBHpOBAIM B TedeHHE 3 CyTOK. [lo MCTeYeHHMHM BpeMEHHM 3-CYTOYHOTO KYJIBTHBHPOBAHHS KICTOYHYIO
B3BECh OTMBIBAJIM U TIPOBOMIIN TOACYET U OIeHKY xku3HecnocooHocTr (JKCIT) kietok. s onpeneneHus mokasarenen
JKU3HECIIOCOOHOCTH KiIeToK ucronb3oBaimu Hadop “FITC Annexin V Apoptosis Detection Kit I ¢ mocnexyromumm
aHAJIM30M TIPH TIOMOIIU MTPOTOYHON IMUTO(PIIOOPUMETPHH, OLIEHUBAsI HHTEHCUBHOCTH 3eleHon Quroopecteniimyn FITC-
aHHekcuHa V U KpacHoi 7-AAD. B kauecTBe «HEraTHBHOTO KOHTPOJISD) MCIOIB30BAIM HEOKpAIICHHbIE KIeTKH. CTereHb
arornTo3a OIEHUBAIN 10 BKITIOUeHHIO 7-AAD 1 skcno3unuu Ha BHenrHeH MmemOpane pocharuanncepruna (pucyHox 1).

e 1 = HKeagpaHrt:

1 - HEKPOTHUYECKME KIIETKH
{AnV-/7-AAD+)

2 - KNETKM B CTAAMM NMOILHETO MONTO33a
(ANV+/7-AAD+)

3 - HMM3HECNOCOOHbIE KNETHW

P (AnV-/7-AAD-)

4 - paHHWe 3NONTOTHYECKUE KNSTHH
{AnV+/7-AAD-)

e n o b wa
Annesin V-FITC
Pucynok 1 — l'ucmoepamma pacnpedenenus OKpauleHHbIX KI1emoK, npu oKpawmusanuu anHexcurom-V-FITC
u 7-amunoaxmunomuyurom D

[TpoBeneHO 6 TMOBTOPHBIX 3KCHEPHMEHTA, PE3YJbTaThl KOTOPHIX 00paOOTaHBI CTATUCTHYECKH M TIPEACTAaBIICHBI
B HCCIIeNOBaHUU. [l ompeeneHus JOCTOBEPHOCTH PA3MUUUIl YPOBHEHM CHOHTAaHHOTO M MHIYLUPOBAHHOTO aromnTo3a
(paHHETO, MMO3THET0 W HEKPOTUYECKUX KIIETOK) MPHU KyJIBTHBHPOBAHUH CIICHOLUTOB B PA3HBIX YCIOBHSAX MPUMEHSIIH
t-kpurepus Cteronenrta. CTaTucTHuecKasi KOMIBIOTEpHasi 00paboTKa MOTyYeHHOTO MaTepraia MpOBOANIACE TIPU ITOMOIIHN
makera nporpamm Microsoft Excel u Statistica 12.0. Pa3iamgust cauTaimch cTaTUCTHYSCKH 3HAYUMBIMU 1IpH p <0,05.

B skcnepumentax ucnonbzoBa MCK KM kpeic 2 maccaxa. KommdectBo CD90+/CD45— kneTok B KyJbType
cocraBisuio ot 94,1 1o 99,9% (puc.l). /laHHBIE SKCIIPECCHM aHTHUTEN MOATBEPKAAIOT MPUHAISKHOCTh U YHCTOTY
nomy4yenHoi nmomyssin kK MCK kpsic.

[To mcredeHnH BpeMEHH KyJIBTHBHPOBAHHS KOJIMYECTBO JIMM(OIMTOB CEJIE3€HKH KpbIC BO Bcex mpobax ObuIO
MIPUMEPHO ONMHAKOBBIM (0T 640 ThIC. KiteTok/Mi 10 700 ThIc. KiteTok/mi), JKCII xiretok cocrasisuio 55-85%. MCK
K KOHIly 3 CyTOK KYJBTUBHpOBaHUsS He BbDkHMBaH. [Ipn BHecennn 10% muTakTHhIX MCK KH3HECTIOCOOHOCTB KIIETOK
BEIpocia ot 57,2 % no 81,4 %, 1o ecth yBemmumnachk B 1,4 paza. A mpu BHeceHun 20% MCK XH3HECITOCOOHOCTH
Bo3pocia ot 57,2% no 77% u yBennuunace B 1,3 paza (pucyHox 2).
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Pucynok 2 — Brusanue MCK na srcuznecnocoonocms UHMAKmMHuIX KPbICUHBIX TUMPOYUTNOE Cele3eHK,
KVIbMUBUPOBAHHBIX [N VItro

Hcxonss w3 3THX MAHHBIX MOXKHO crenarh BBIBOA, 4To nobaBieHrne MCK KpbIc B KyIBTYypallbHYIO CPEdy
B KoHIeHTparusx 10 % u 20 % MmoBBICHIIO KU3HECTTOCOOHOCTh HHTAKTHBIX JTUMQOIIUTOB Celie3eHKH KpbIc. KomndyecTBo
HEKPOTHYECKHUX JIMM(POIMTOB 1pH KyasruBupoBanuu ¢ 10% n 20% MCK xkpsic cokparuiocs ¢ 32,4 % no 2,7 % u 2,4 %
cootBeTcTBeHHO (p <<0,001). M3 3TOTO ClIeSyeT, YTO OTHOCHUTEIBHOE COJCpKAHUE JMMQOIUTOB CEIE3CHKH KPBIC,
HaXO/IIMXCS B CTaJIMU HEKpo3a B oOpasiax rnpu cokyiastuBupoanin ¢ MCK B konnenTparmu 10 % u 20 % cHU3MI0CH
B 12-14 pa3, 1o cpaBHEHHIO ¢ KOHTPOIHHBIMU 00pa3IaMH.

ITpu BHecenun 10 % u 20 % MCK B kynstypy ®@MA-MHAYHUPOBAHHBIX JUM(OLUTOB KPbIC )KU3HECTIOCOOHOCTD
KJIETOK, TAK)KE KaK M B Cllydae ¢ MHTAKTHBIMHU KJIETKaMH, Belpocsa oT 57,2 % 1o 81,4 % u 77% cOOTBETCTBEHHO, TO
ecTh yBenuumnacek B 1,4 u 1,3 pasa (pucynok 3). CrnenoarensHo, nodasienune MCK B xornenTparmsx 10 % u 20 %
B KYJIBTypajbHYyI0 cpery OMA-HHIYIUPOBAHHBIX TUM(OIIUTOB KPBIC 3HAYUTEIIEHO OBBICHIIO MX JKU3HECTIOCOOHOCTb.
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Pucynok 3 — Brusnue MCK Ha sicusnecnocoonocmos @MA-uHOyYUPOBAHHBIX KPLICUHBIX TUMPOYUMOE CELe3eHKL,
KYToMuBUpO8aHHvIX in vitro

IIpu >ToM KOMMYECTBO HEKPOTHUYESCKUX JUM(POUUTOB TpH KyasTuBUpoBaHUU ¢ 10 % MCK KkppIC COKpaTHIOCh
¢ 28,5 % 1o 3,2 %, To ecTh yMeHbIIMIOCH B 9 pa3. A nipu BHeceHnH 20 % MCK koin4ecTBO HEKpOTHYECKHX JIMM(OLIUTOB
YMEHBIIIOCH € 28,5 % 1o 4,3% 1 yMEHBIIIIIOCH B 7 pa3 IO CPAaBHEHUIO C KOHTPOJIEHBIMU 00pa3IaMH.

AmnTnanonrtoruueckoe aeiictsue [IOPDT B KynbType TUM(GOLUTOB CEIe3eHKN KPBIC OMPEACIISUIN 0 aHATIOTHYHON
Meroauke. Ha prucyHkax 4 u 5 mpezicTaBieHsl pe3yiIbTaThl IIPOBEICHHBIX SKCIIEPHMEHTOB.

Kak BumHo m3 pucynka 4, ITOPDT He oxa3pIBal CyIIECTBEHHOTO BIMSHHSA Ha conepxaHue (%) KHUBBIX
HEaKTHBHPOBAaHHBIX TUM(DOIUTOB cesre3eHKH (p <0,05), B To e Bpemst B 2—3 pa3a CHIKAIOCH KOJIMYECTBO HEKPOTUIECKHIX
xiretok (p <0,05).
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Pucynok 4 — 2Kusnecnocobnocms unmaxmmuix 1um@oyumos ceie3enKku Kpbic,
KYIbMUUpOBaHHbIX in vitro, 6 npucymcmeuu [IOPDOT

B TO ke Bpems, Kak IPEJCTaBICHO HAa PHCYHKE 5, BHECEHHUE B KyJIbTypy KieTok kpbic [IOPDT obecneunBao
TTOBBITIEHHUE KU3HEeCTTIocOOHOCTH (% KieTok) @M A -akTHBHPOBaHHEIX JTMM(ponnToB B 1,6-2,2 paza (p <0,05), mpu 3ToM
3HAYUTEITLHO CHU3WIIOCH COJEpIKAaHUE KIIETOK B CTauM HeKpo3a (B 2 paza), (p <0,05).

Ilo pesynmbraTram TpPOBENEHHBIX SKCHEpPUMEHTOB cyniecTBeHHOro BiusiHua [IOPDT nHa mnpomecc amonTosa
JTUM(OIUTOB CeNe3eHKU KPBIC MBI HE HAOIIOMAIH.

B xoze npoBeieHHOTO ccine0BaHus ObIIO ITOKa3aHO, YTO BHECEHHE B HHKYOAIIMOHHYIO CPEAy K TUM(OITUTaM KPBIC
MCK koctHOTO MO3ra Kpbic B KoHIeHTparuu 10% u 20% BBI3BIBAJIO MOBBIIICHNE KU3HECIIOCOOHOCTH JUMQOIIUTOB,
TIPH 3TOM CHIKAJIOCH COJICp)KaHUE KIIETOK, HAXOMIIMXCS B CTaIWHU TO3IHEro amonrto3a (B 2-5 pa3) m Hekposa (B
7-14 pa3). Buecenne B mHKyOamonnyro cpeny K Jumdormram [TOPDT He oka3piBai CyIIeCTBEHHOTO BIIMSHHS Ha
JKU3HECIIOCOOHOCTh HEAKTUBUPOBAHHBIX JTUM(OIIUTOB KPBIC, HO 00ECIIeUMBAll MTOBBIIICHUE JKU3HECTIOcOOHOCTH PMA-
AKTHBHPOBAHHBIX TUMQOITUTOB B 1,6-2,2 pa3a, IpH 3TOM 3HAYNTEIFHO CHU3MIIOCH COIEPKaHME KIIETOK B CTa K HEKPO3a
(B 2 paza).
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Pucynox 5 — JKuznecnocoonocmo @MA-undyyuposannwix aumpoyumos cene3enki Kpoic,
KYIbMUSUPOBAHHBIX in Vitro, 6 npucymemeuu [IOPDT
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BPOXXOEHHbIE MOPOKN PA3BUTUA KOHEYHOCTEW Y AETEX TOPOOA MUHCKA

CONGENITAL MALFORMATIONS OF LIMBS
IN THE POPULATION OF THE CITY OF MINSK
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Bpoxnennsie nopoku passutus (BIIP) B Mupe nuaupyroT cpenu NpUUUH MEPTBOPOKAAEMOCTH, MIIaeHYE-
CKOH M paHHEH eTCKOH 3a0071€BaeMOCTH M CMEPTHOCTH, AETCKOH MHBATHIHOCTH, YTO MTPUBOIUT K CYIIECTBEHHBIM
MEIMIMHCKAM M COLMAIbHBIM NpobiemaM. 1o nannsiM Beemuphoit opranuzarun 3apaBooxpanenust, 5—7% HOBO-
POXICHHBIX HUMEIOT Pa3IMYHYIO HACIEACTBEHHYIO M BPOXK/ICHHYO MaTonoruio [1].

Ha mpoTs’keHnu cBOero CynieCTBOBAHUS YEJIOBEUECTBO CTATKUBACTCS C BPOXKIEHHBIMH AaHOMAIHAMHU Pa3BUTHS
koHeuHocTell. OJHaKO UIMEHHO B MOCIEAHNE JECSTUIETUS] HOHUMAHUE IPUYHUH U MEXaHU3MOB MOSIBICHUS BPOXKIIECH-
HBIX TOPOKOB 3HAYUTEIIFHO MPOABHHYIIOCH, 32 CUET YCIIEXOB B Pa3BUTHH F'EHETHKH 1 3MOpHoIornu [2].

Congenital malformations (CVD) are the world’s leading causes of stillbirth, infant and early childhood
morbidity and mortality, and childhood disability, which leads to significant medical and social problems. According
to the World Health Organization, 5-7% of newborns have various hereditary and congenital pathologies [1].
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