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OBPA30OBAHUE IENTUIHBIX COEIVHEHUN
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HA TIIPOTEOJIMTUYECKYIO AKTHUBHOCTD
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OGHApY>KEHO yBeINUEHHUE IIPOU3BOJCTBA IIENTHHLIX COEJUHEHUIl SPUTPOIUTA-
MU 4eJI0BeKa LU MHKybanuu ux B yciaoBusix runeprymkemun (10 MM /i) mo cpas-
HeHMIO ¢ HOpMorymkemueil (5 MM /). Ilpu sTOM M3MeHsIeTCss U CIEKTD MEelTHI-
HBIX COEJMHEHUM, TaK KaK HaGJIONAeTCs M3MEHEeHHe AeHfiCTBUsI MX Ha AKTUBHOCTD
KarerncuHa D JIeHKOIMTOB: B yCJIOBUSIX HOPMOIVIMKEMUM BBIAEJISiEMbIE SDUTPOLH-
TaMH TENTHBl yBEJINUABAIOT aKTHBHOCTH KarencmHa D mpu gedunure KasbIst
B Cpesie, a B yCJIOBHAX IHIEPIVIIKEMUH, HA0OOPOT, NHIUOUPYIOT (bEepMEHT B IpHU-
CYTCTBUYM HMOHOB KAJIbIIHSI.

KirouyeBnle ciioBa: APUTPONUTHI, IEITUIHbIE COCJIUHEHUD, JIeI‘/JIKOI_T,I/ITI)I7 IpoTeoJin-
THYEeCKasd aKTHBHOCTB.

BBenenue

Ilenruyinas peryssiust sIBIsieTCsI OJHOIM M3 CAMbBIX CJIOXKHBIX M MHOT'O(MDYHKIINOHAJIb-
HBIX CHCTEeM B KUBbIX opranu3max. OOpa3oBaHue HENTHIOB TKAHECIEIUMUIHO U IIPO-
UCXOJUT B PE3YJIbTaTe MPOTEOTUTUUIECKON Jlerpajganu (PYyHKINOHAIBHO BarXKHBIX KJle-
TOYHBIX GEJIKOB: reMoryiobuna, aktuua u psjga depmentos [1-3]. Mexanusmbl 06pazo-
BaHUS IENTUHBIX COEJMHEHUN B SPUTPOIUTAX, 3AKOHOMEPDHOCTH HX IIOCTYILJICHHS B
IIJIa3My KPOBH M OCOOEHHO MX DEryJIsITOPHOe JefICTBHE OCTaroTCs MaJiondydeHbl. Vc-
CJIeJIOBAHUSIMU, TIPOBEJICHHBIME paHee Ha Kadejape Omoxumuu Caml'V, 6buI0 MOKa3a-
HO, YTO MPOIECC 0OPA30BaHUS IEINTUIOB B SPUTPOIUTAX YCKOPSETC II0J JefiCTBHEM
HAM® u AT® [4], camxaerca B ycnosuax gedunura Ca2t u Mg?T [5], uto mosso-
JISIET IPEJIIoJIaraTb ydacTHe B 3TOM KaK IIPOTeACOMHBIX (hepMEHTOB, TaK M Kacllas.
[To-BuimMomy, mporeosnTHYECKasl JlerPajaliisl reMOrJIoOnHa M DPsifia JPYTUX SPUTPO-
IIUTAPHBIX OEJIKOB MOKET OCYIIECTBJSTHCS U B (DU3MOIOIMYECKHX YCIOBUSX 33 CUET
[IPOTEACOMHBIX IIPOTEa3, U B YCJOBHUSX PEATH3AIMKA SPUITO3a, BHI3BAHHOTO AKTUBAIM-
el HeCeJIeKTUBHOIO KaJIbIIMEBOIO KaHAJa 3a CUeT Kacla3Ho# akTwBHOCTH. [Ipm sTom
CHEKTD M KOJIMYECTBO PEIYJIATOPHBIX IENTHJ/IHLIX COEJUHEHUN MOTYT 3HAUUTEIHHO Ba-
pbupoBaThcs. Peasmzariust mporpaMMbl allONTO3HOW I'MOeNN 3PUTPOIUTOB yCKOPSIETCSI
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B YCJOBUSX THIIEPITIUKEMUN, 00Pa30BaHUe IMENTUIHBIX COEIUHEHUN, UX CIHEKTP u Ono-
JIOTMY€eCKasi aKTUBHOCTH IIPU 3TOM TaKKe MOI'YyT UM3MeHAThbCd. llocrymaromime B KpoBb
MeNTHIbl MOI'YT OKa3bIBATh HEIIOCPEJICTBEHHOE BO3JIEfiCTBHE HA JIEHKOIUTHI, YTO MO-
JKET CKa3bIBAThCHA Ha MX (DYHKIMOHAJBHON aKTUBHOCTH. B CBs3M C pacrnpocTpaHeHueM
TUMIEPIVIMKEMAIECKUX COCTOSTHUMN: Tepeelanre, CaXapHblil nuaber — JIaHHBIE MCCJIEI0Ba-
HUs SBJISAIOTCS aKTYAJbHBIMU KaK B (DYHIAMEHTAJILHOM, TAK U B HAYIHO-IPAKTAIECKOM
OTHOIIICHUH.

Iesibro JaHHOTO WCCIIEIOBaHUS CTAJI0O M3y4YEHHUE IIPOIECCOB 0Opa30BaHUS IENTUIOB
B 3PUTPOIUTAX YeJIOBEKA B YCJIOBUAX TUIIEPIVIMKEMUU U WX BJIUAHUS HA IIPOTEOJIUTHU-
YeCKyI0 aKTHUBHOCTH JIEHKOIIUTOB.

MarepuaJjibl 1 METOAUKNI

Dpakiyy 9UCTHIX IPUTPOIUTOB U JIEHKOIUTOB MOJIyYa/Il U3 CBEXKel JTOHOPCKOI KpPo-
BH, npegoctasiennoii Camapckoit 00acTHON craHnueil nepesuBanusi Kposu. CpemHuit
BO3pacT JOHOpPOB cocraBui 27,5 + 7,4 roga. OTMBIBKY SPUTPOIUTOB OCYIIECTBIISIIH
[Iocjie yIaJieHus IJIA3Mbl BMECTE C JIEHKOIMTAPHOW IIEHKOW TPEXKPATHO XOJIOHBIM
pactBopom PBS, nenrpudyrupysi B pexkume 600g B Teuenme 10 mmuyT. Jlefikorurs
BBIJIEJISLJIA W3 OTOOpaHHON mja3Mbl. [lnasMy ¢ B3BEIIEHHBIMU KJIETKAMHU [EHTPUMYTH-
posaau B Ttederre 10 mumyT npu 2000 0o6/mun. Ocagzok, cocrosimnuii U3 JeHKOIUTOB U
IPUMECH 3PUTPOIUTOB, obpabarbiBamm pactBopom 0,89 %-moro NH4Cl anst paspyrme-
HUs SPUTPOIUTOB U OCTABJISIM HA D MUHYT, II0CJI€ 9ero HeHTPU(YrupoBad 3 MUHYTHI
npu 1000 06/mun. Tlocie ypanenus: HAIOCATOIHON KUIKOCTA OCAIOK JIEHKOIIUTOB TIPO-
MbiBasn 3—4 pasa oxsaxkjaeHHbiM PBS [6].

DPUTPOIUTAPHBIE TENTUILI MTOJIYJaIN TOCTAe WHKyOArmun QGPaKIud IUCTHIX IPUTPO-
nuroB B Tedenune 60 mumyt npu 37 °C ¢ pacrBopom Pumnrepa-JIokka B cooTHOIIEHIM
1:1 1 HepHOAMYECKOM OCTOPOXKHOM TNepememmBanun. s cozpanns nedunura Ca’t B
MHKYOAIMOHHOI cpejle UCIoJib30Baju pacrBop Punrepa-Jlokka 6e3 mgobasisienust CaCls.
VesioBust runepriimkeMun cozfaasu jrobasiaernem 10 MM 1UIFOKO3BI BMECTO CTaHIAPT-
veix 5 MM B obObraHOoM pacrBope Punrepa-Jlokxka.

ITocse nukybanuu npobsr nearpudyrupoaaun upu 500g B Teyernune 10 mumyT. B cy-
[IEpHATAHTE ONpPEJEISIN CojepKanne nenTuoB mo merony Jloypu. Hacts cynmepnaran-
Ta CMEIIUBajU C CyCIeH3Well JIeHKOIUTOB B cooTHOmeHnu 1:1 u MHKyOMpOBa/M IIpU
37 °C 10 munyT. KonTposibHbIe MpOOBI CO/IEPXKAIN BMECTO CylepHATaHTa cpeiy PuH-
repa-JIokka (kak ¢ CaCly, tak u 6e3). Cozep:kaHue NENTHIOB OUPEIEIIN TAKKe
BHYTPH 3PHUTPONMTOB T0ocje ux aenporermposannst 10 %-woit TXY xkwucmaorToit B coor-
wvomteanu 1:3. CreneHb IIMKO3UIMPOBAHHOCTA GEJIKOB MeMOpaH 3PUTPOIUTOB OIpeie-
JISIIM € TIOMOIIBI0 MeTozia, onmcanHoro B.M. ®enbakopenom ¢ coast. (1991) [7].

st onpejiesienns aK TUBHOCTHU KaTericuHa D B JrefikonnTax u HEATpaJIbHBIX [IPOTEa3
B 9PUTPOIMUTAX MCIOJIB30BAIM MOAUMUIMPOBAHHbI MeTon Ancona [8].

PesynbTaTbl 1 ux obcyKjieHue

OmpenesieHne KOJUYIECTBa MENTHIOB B MHKYOAIIMOHHON Cpejle M BHYTPU IPUTPOIU-
TOB II0Ka3aJI0, YTO B YCJIOBHUAX THIEPIVIMKEMHUH COJIepKaHME MHENTHIHBIX COeTMHEHHI
B MHKYOAIIMOHHON Cpejie JOCTOBEPHO BO3PACTAET, TOI[A KAK BHYTPH IPUTPOIUTOB Ha-
O/IIoTaeTC JINIb TEHJEHINS K IIOBBIMIEHWIO B YCJIOBUAX HHKYOAIlUM B NIPHUCYTCTBUU
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uOHOB Kaublus (Tabut. 1). Boamoxkuo, uro gedurnur noHOB Kablysd B MHKYOAIMOHHON
cpejie B YCJOBUSIX T'HIEPTJIMKEMUU ITOTEHIIUPYeT JAHHBINA IIPOIECC.

W3BecTHO, 9TO yCIOBHUS TUMEPTIINKEMUN COITPOBOXKIAIOTCS He(EPMEHTATUBHBIM TJIU-
KMPOBAHUEM T'eMOTJIOONHA U MeMOPAHHBIX GEJTKOB 3PUTPONUTOE (9], 9TO MOXKeT SBJISATH-
Csl IPUYMHON BO3PACTAHUSI COAEPMKAHWsI MENTHI0B B MHKybanmoHHo# cpeme (tabu. 1).
MexaHU3MBbI peryssinuu Jgerpajalud reMOrJIoOOnHAa B HACTOsIiee BpeMsi He U3yJeHbI,
BO3MOXKHO, MAPKUPOBKON JJIsi IIPOTEOJUTUIECKOTIO PACIIEIIEHIS MOXKET CJIyXKUTb CTe-
TIeHb TVIMKO3UINPOBaHuga 6eska. [Ipn mpoxoe MenTHAHBIX COSINHEHUN depe3 MeMOpaHy
OHU YKODPAUYMBAIOTCsl, TO €CTh IOJBEPraioTCs [IPOTEOJUTHIECKOMY DAaCIIeILUIeHUIo [2].

Tabsmma 1
ConepkaHrue MeNTUA0B B MHKYOAIlMOHHOW Cpe/ie W 3PUTPOIUTAX
B Pa3JIMYHbBIX YCJIOBUAX MHKYOAmuu, MKT/MJI

YcioBus MNMukybanuonnast cpeja DPUTPOIUTEI

MHKYyOaImm Punrepa-Jlokka| Punrepa-Jlokka,| Punrepa-Jlokka| Punrepa-Jlokka,
6e3 CaCly nosneli cocras | 6e3 CaCly [IOJIHBIA COCTaB

Hopwmornmkemust,| 66,7+4,6 72,64+4,7 109,0+10,6* 109,24+7,6*

5 MM/n n = 20 n =20 n =19 n = 17

lunepriukemust, | 87,444, 7** 86,7+4,5° 108,7£5,1* 115,6+6,3*

10 MM /a n = 22 n =20 n =17 n=14

*P < 0,01 mo oTHOmEHWIO K MHKYOAIMOHHOHN CpeJie;
**P < 0,01 Mo OTHOMIEHWIO K HOPMOTJIMKEMUMN;
°P < 0,05 mo OTHOINEHNIO K HOPMOIJINKEMUHU.

OtTcyTcTBHE JTOCTOBEPHOIO YBEJIWYECHHUS KOJIMYECTBA IENTHIOB BHYTPH KJIETOK B
YCJIOBUSX TUIEPTJIUKEMUN, BO3MOYKHO, CBSI3aHO C YBEJIMYEHHEM CKOPOCTH WX BBIXOJA
U3 SPUTPOIUTOB M3-3a MOBPEXKJICHUsT MEeMODAH TVIMKUPOBAHUEM MEMODAHHBIX OEJKOB W
obpa3oBaHreM OEJIKOBBIX arperaToB, IOBBIMIAOIIUM IIPOHUIAEMOCTh MeMOpaHbl. Otpe-
JleJIEHUEe CTEeleHU TJIMKO3UJIMPOBAHHOCTU MEMOPAHHBIX OEJIKOB SPUTPOIUTOB IOKA3aJI0,
9TO OHA YBEJIMYMBAETCHA B yCJIOBHaX ruiepriaukemun na 46-47 % (rabua. 2).

Tabmmma 2
CreneHs rimmko3uIupoBaHHocTu 6esikoB memGpaHn spurpouuroB (CI'B, y. e.)
U aKTHUBHOCTb HeliTpanbHbix nporea3 (AHII, mxr/ mrHb B wuac)

ITokazarenn Hopmoriukemus;, 5 MM /1 Tuneprimkemus, 10 MM /it
6e3 CaCly | monmbrit cocras | 6e3 CaCly | mosmblii cocras

CI'B, y.e. 38,1£4,9 40,4456 56,0+5,7* | 59,04+6,2*

n = 10

AHII, wmkr/mr | 2,55+0,85 | 1,904+0,56 1,77+0,55 | 3,65+0,87

Hb B wac, n=6

* P< 0,05 m0 OTHOMIEHUIO K HOPMOTJIMKEMHAN.

TakzKe MOXKHO OTMETUTH 9ETKO BBIPDAKCHHYIO TEHJICHIMIO K YBEJIWICHUIO AKTHB-
HOCTH HefiTPAJbHBIX NPOTea3 B YCJIOBHUsIX I'MIIEPIVIMKEMUN W NPUCYTCTBUS KAJbIUs B
MHKYGAIMOHHO{ CpeJie, TaK KaK OOJIBIIMHCTBO JIAHHBIX (DEPMEHTOB KaJIbIUH3aBUCHMBI.

HccnenoBanme akTUBHOCTH KaTerncuHa D B JIEHKOIMTAX MOKA3AJI0, YTO OHA CHUZKA-
eTcsl B YCJIOBUsIX runepryimkeMun (tabm. 3).
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Tabauna 3
AxTuBHOCTL KarermcuHa D J/1efiKOIUTOB Iocjie MHKYOaImm
C 3PUTPOIMTAPHLIMU MEIITUIAMU

YcenoBust Nuxybamust JIeiKOIuTOB Nukybanust JIeHKOIUTOB

WHKYOarmm C TENTHIAMA SPUTPONUTOB | Oe3 m00aBIeHUS MENTHIOB
Cpena 6e3 | Cpena c Cpena 6e3 | Cpena ¢
CaCly CaCly CaCly CaCly

1. Hopmoriuxke- | 5,4440,44** | 5,514:0,66 3,61+0,61 6,06+0,53
Mus, 5 MM/,
n=8
2. T'mneprmmke- | 0,89+0,19* | 0,51+0,10%* | 0,76+0,12* | 1,234+0,26*
mus, 10 MM/,
n=8

*P < 0,01 mo OTHOmEHNIO K HOPMOTJIUKEMHUN;
**P < 0,05 mo oTHOmeHMIO K mpobaM 0e3 MenTHIoB.

Tak Kak aKTUBHOCTH IPOTEOJUTHIECKUX (PEPMEHTOB SIBJISIETCSI OJHUM W3 II0Ka3a-
resieil (PYHKIMOHAIBHOrO COCTOSIHUS JaHHBIX KieTok [10], BeposTHO, rumeprimkemus
CIIOCOOCTBYET YXYAIIEHUIO (DYHKIUH JIEHKOIUTOB B 3TUX ycjaoBuAX. JlecsaTuMmuHyTHas
UHKYOAIUsT KJIETOK C ITeNTUIAMU SPUTPOIUTOB, BBIIEJIEHHBIX B CPEJY B YCJIOBUSX HOP-
MOTJINKEMUU, BBISIBJISIET ITOBBINIIEHNE AKTUBHOCTH KaTercnHa D B mpobax, He cojep-
kamux Kajbims. OJHAKO NpU THUIEPrJIUKeMUn HabJII0JIaeTCsl JOCTOBEPHOE CHUYKEHUE
AKTUBHOCTU B YCJOBHUSIX I[PUCYTCTBUS WOHOB KAJIbIUs. 1aK KaK B YCJIOBHUSX THIIEPT-
JINKEMUU MbI HAOJIIONAIN YBEJIMYEHUE COJEPXKAHUS IEIITHIOB B MHKYOAIIMOHHON Cpejie
(Tabr. 1), MOYKHO TPEANOTOKNTh, 9To B mpucyTeTsunm Ca’t cpemw BBIIEIAEMBIX TeTI-
THJIOB TIOSIBJISIIOTCSI COEJIMHEHWs], WHIMOMPYIONe KaTencuH D, a B YCJIOBUSX HOPMO-
riukeMun B orcyrcrsun Ca’t B CIEKTpe BBLIEJSEMBIX MENTHIOB €CTh aKTHBUDPYIOIIUE
JIAHHBIA (bepMeHT.

[Tonydyennnle naHHBIE BHOCAT BKJIAJ B M3yUE€HHE MEXAHU3MOB ITPOM3BOJCTBA HEITHU-
JIOB 9PUTPOIUTAME YeJIOBEKAa U OOHADYKEHHE MX PEryJIsTOPHBIX cBoiicTB. OOHApYKEH-
HOE M3MEHEHUEe KOJUYECTBA U CIHEKTPa IMENTHJOB B YCJOBHUSX TUIEPIIMKEMUH, & TaK-
JKe 3aBUCHUMOCTH TOIO IIPOIECCa OT YPOBHSI MOHOB KaJIbIHs IIO3BOJISIIOT IIPEIIOJIAraTh
BayKHOCTH U3YYEHUs JAHHBIX ITPOIECCOB, TAK KAK COCTOSIHUE TUIIEPIIMKEMUN COIPOBOXK-
JaeT pa3jndHble MATOJIOIMYECKHe HAPYIIEHWs KaK YIJIEBOJHOIO OOMEHA, TaK U JHIO-
KpuHHBIE 3abosieBanusi. BilsiHre TENTHIHBIX COETUHEHUN Ha IIPOTEOJTUTHIECKYIO aK-
TUBHOCTD JICHIKOIIUTOB yKa3bIBaeT Ha BAYKHOCTH CIIEKTPA MENTUIHBIX COEIMHEHUil, BbI-
JIeJISIEMBIX SPUTPOIUTAME, B PeaU3alliid UMMYHHBIX PEaKIUii OpraHu3Ma YeJOBeKa.
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PRODUCTION OF PEPTIDE COMPOUNDS IN HUMAN
ERYTHROCYTES AT HYPERGLYCEMIA AND THEIR
EFFECT ON THE PROTEOLYTIC ACTIVITY
OF LEUKOCYTE

© 2013  S.G. Vasiljeva, E.P. Mochalova, A.V. Isaeva, N.A. Klenova?

An increase in the production of peptide compounds in human erythrocytes
incubated by them in conditions of hyperglycemia (10 mmol/L) compared
with normoglycemia (5 mmol/L) is found. At that the spectrum of peptide
compounds changes, since a change of their action on the activity of cathepsin
D leukocytes: in normoglycemia allocated erythrocytes peptides increase the
activity of cathepsin D with calcium deficiency in the environment, and in
conditions of hyperglycemia, on the contrary inhibit the enzyme in the presence
of calcium ions.

Key words: erythrocytes, peptide connections, leukocytes, proteolytic activity.
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