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Lenb nccnegoBaHus: n3yunTb AMHAMUKY COAEPIKaHMSI K/KOYEBbIX ChbIBOPOTOYHbIX MapKepoB amnoto3a SFas-pelentopa
n ero avraHga sFas-L, untoxpoma C n aHHEKCUHa V y feTen Ha pa3HbiX CTagusiX XpOHMYecKon 6oae3Hun noyvek (XbI) ans
onpeaeneHns pPoun arnomnTo3a KAETOK MOYEYHbIX CTPYKTYP B MPOrpeccupoBaHmm naToaorum nodyex. MayneHTbl U MeToabl:
B uccnegoBaHuu ydyactBoBasim 68 geten ¢ XbIM 1-3-# c1. B Bo3pacte 3-17 neT. Pe3ynbTatbl: OT/IM4YHbIE OT HOPMa/ib-
HbIX 3Ha4YeHusi sFas-R, sFas-L, aHHeKcuHa V 6biin 06HapyeHbl y ageten Ha Bcex ctaausx XbI1. Cogep»kaHme yntoxpoma
C goCcTOBEPHO NpeEBbILLIano GU3N0I0rM4eckui amanasoH y geten ¢ XbI1 1-i cT., 04HaKO UMENO TEHAEHLUMIO K MOBbILIEHMIO
n Ha 2-1 un 3-n ct. XBI1. [py npoBegeHn AUCrnepCMOHHOro aHaan3a 6blia yCTaHOB/IEHa CUJIbHas KOPPEALUMS MEXY YPpoB-
HeM npoTEeNHYPUU U COBOKYIMHOCTbIO BCeX 4 CbIBOPOTOYHbIX NoKalaTtesien. Y AeTer ¢ HeMMMYHHOM natojiornen 6e3 Hapylue-
HMA QYHKLMIA NOYeK U Yy naymneHToB co 2-4 cT. XbI1 npu cpaBHEHWM CbIBOPOTOYHbLIX YPOBHEN MapKepOoB arornro3a B yCA0BUSIX
Tepanuu MHrMeMTopPamMm aHrMOTEH3UHIPEBPALLAILLErO GEePMEHTA U B OTCYTCTBMU TAKOro JI€4EHUSI YCTaHOBIEHO 3HaYuMoe
roBbILEeHUe cogepaHusi sSFas-R y nayneHToB 6€3 HePONPOTEKTUBHOM Teparnuu. BelBoAbl: B pa3BUTHE U IPOrpeccnpoBa-
Hne XBI1 BoBie4eHbl KaK Fas-ornocpefoBaHHbIA, TaK U MUTOXOHAPUasbHbINA MyTb NPOrpaMMupyemMon rnéenn rinoMepyspHbIX
M TYOYNISAPHbBIX KIETOYHbIX CTPYKTYP noYyeK. lpumeHeHue ¢ He(ppornpoTEKTUBHOM Li€JIbI0 MHTMOUTOPOB aHMMOTEH3UHITPEBPa-
LjaroLero pepmMeHTa yMEHbLUIAET CTeNEHb BblPaXEHHOCTH MPOLIECCOB anonTo3a B HUX, B MEPBYI0 04epesib MHMMOMPYS aKTUB-
HOCTb Fas-onocpeoBaHHOIro MexaHn3ma peaamn3aLmi.

Knro4eBblie cnoBa: 4eTH, XpOHUYECKas 6071€3Hb MOYEK, anonTtos, Fas-onocpenoBaHHbIi.

(Bonpockl coBpemeHHoH neagnatpmumn. 2013; 12 (5): 104-107)

BBEAEHMUE KWUM yXy[LUEHUEM Ka4yecTBa M3HU, BLICOKON CMEPTHOCTbIO
XpoHuyeckas 6one3Hb nodvek (XbI) 3aHnmaeT ocoboe W B TEPMUHaNbHOM CTaguv NPUBOAWUT K HEOOXOAMMOCTU
MECTO CPeAn XPOHUYECKNX HEMHDEKLIMOHHbIX 60NE3HEN T. K. NPUMEHEHUSA [OPOroCTOAWMX METOAO0B 3aMeCTUTENbHOM

OHa LUMPOKO pacnpocTpaHeHa B Nonysuun, CBA3aHa c pe3-  Tepanuu: AMannsa 1 nepecagku nodxm [1].
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Dynamics of Concentration of Apoptosis Serum Markers
in Assessment of Prognosis of Chronic Kidney Disease in Children

Aim: to investigate sFas-receptor and its ligand, sFas-L, cytochrome C and annexin V as the apoptotic markers in children with CKD to
determine the renal cell apoptosis role in the progression of a renal disease. Patients and methods: 68 children with CKD 1-3 from
3to 17 years were examined. Results: sFas-R, sFas-L, annexin V significant differed from normal value at all stages of CKD. Cytochrome
C level was significantly higher than normal in children with CKD1. But tended to increase at and 2 and 3 stages correspondingly.
Significant correlation was determinated between proteinuria and the combination of all four markers. Comparing serum levels of
apoptosis markers in children with non-immune disorders without renal dysfunction treated and iACE not treated and in patients
with CKD-2 t a significant excess of the level of sFas-R in patients without iIACE therapy was found. Conclusions: Fas-mediated and
mitochondrial programmed cell death are implicated in development and progression of CKD. ACE inhibitors reduced the severity of
apoptosis, primarily by inhibiting the activity of its Fas-mediated pathway.

Key words: children, chronic kidney disease, apoptosis, Fas-induced.

(Voprosy sovremennoi pediatrii — Current Pediatrics. 2013; 12 (5): 104-107)



Moa TEPMUHOM «XpOHMYecKass 60/e3Hb Mo4YeK» noAa-
pasymMeBaloT HaHO30/10MMYECKOE NOHATUE, 06beANHSIOLLEE
BCeX O0JIbHbIX C COXpaHAWUMUCA B TedyeHne 3 1 6onee
MeC NpU3HaKamu MOBPEKAEHMS TKaHM MOYEK NO AaHHbIM
nabopaTopHbIX U MHCTPYMEHTabHbIX UCCNeaoBaHUM 1/mnm
CHUXEHUEM UX OUNBbTPALMOHHOM QYHKLMKN. B 3aBUCUMOCTH
OT CcKopocTh KiyboykoBon oéunbtpaummn (CKP) Bbigensor
5 cragun XBI1 [2]. IMeHHO noTeHuuanbHas BO3MOXHOCTb
yTpaTtbl GYHKUMKM MOYEeK MNO3BOASET afeKBaTHO OLLEHWTb
BEPOSATHOCTb Y PUCKM Pa3BUTUA HEGNAronpuUaTHLIX UCXOL40B,
4YTO OCOGEHHO BaXHO y AeTEMN.

B HacTosWwee BpemMsa LOCTUIHYTbl 3HAYMTENbHbIE YCHexXu
B PaCKPbITUM MNaTOreHEeTUYECKUX 3BEHbEB MNPOrpPeccupo-
BaHUSA XPOHUYECKMX 3aboneBaHnin nodvek [3]. pu atom
0c060€e BHUMaHWE yaenseTcs T.H. HEMMMYHHbIM daKTopam
nporpeccupoBaHus. CunTaeTcs AoKa3aHHbIM, YTO HEMMMYH-
HOEe MnporpeccupoBaHne XPOHUYECKMNX 3abosieBaHUM MoYeK
pa3BMBaeTCs BCNEACTBME COYETAHHOro BO3AENCTBMSA psiga
NaToNorMyecknx GaKTopoB, TakMX Kak:
® CUCTEMHas apTepuanbHas runepTeH3ns;
® reMOAMHaMMYECKMEe HapyLLEHNS B NMOYKaX, XapaKTepuay-

lowuecs nNoBbllEHHON nepdy3nern NoYeyHbIX K1y6o4KoB

C pa3BUTUEM BHYTPUKIIYOOYKOBOW rMNEPTEH3UU U TUNEpP-

dunbTpaLmu;
® [OSIBNIEHWE U/WUNN YCYryBneHue yxKe CyLLEeCTBYOLLEN MPO-

TEUHYPUUK;
® yCWJIEHME CKNEPOTUYECKMX NPOLLECCOB B NOYKax 3a cyeT

CTUMYNSALUMK NponndepaTuBHbIX NpoLeccos [4].

Bce ykazaHHble daKTopbl HaxoasTcs BO B3aMMOCBSA3M
W 9BASIOTCA 3BEHbSAMW OHOM NaToreHeTUYEeCKon Lenun gop-
MUpPOBaHUs Hedpockneposa. [pu pa3BuTUK MOMEPYISPHO-
r0 U MHTEPCTULMANLHOIO CKNepo3a, KOTopble B 3HAYUTENb-
HOM Mepe 06yCcnoBAUBAIOT MPOrpeccMpoBaHme XPOHUYECKUX
3ab0/1eBaHUI NOYeEK, HapyllaeTcsa 6anaHc Mexay KNeTo4YHon
nponudepaumnen u rnbenbio KINeTok [5].

B ocHoBe noTepu KIETOYHOM MacCbl NEXWUT npouecc
anonto3a — nporpammupyemon ruéenn knetok (MrK). Mpu
pa3BUTUM HedpoCcKnepo3a MPOUCXOAMT Ype3MepHas aKTu-
BaLMs anonTto3a rMoMepyasipHbIX U TyGYAspHbIX 3NUTENNo-
LIMTOB C NoTepen B NepBylo ovyepeb Takux GYHKLMOHaNbHO
3HAYUMBbIX KNETOK, KaK MogouuTbl U TyGYyAspHble 3NUTENNO-
umMTbl. CyllecTByeT 2 B3aMMOCBSiI3aHHbIX M B3aMMOAOMOS-
HAWux Nyt peannsaumu MK, NMepBblin — peLenTopHbIN,
Yyepes aKTMBaLMIO CUCTEMbI TPAHCMEMBPaHHbIX PELLENTOPOB
Fas (CD95, APO-1), ®HO-P1 (peuentop daKTopa HeKkposa
onyxonu-1 — tumor necrosis factor receptor-1) u coot-
BETCTBYIOWMX UM nuraHaos (Fas-nurang u ®HO «-nurann)
C nepefayen curHana 4yepes uuTtonnasmeHHbln 6enok FADD
(Fas-associated death domain) ¢ nocneaytollen akTuBauuen
KacKkafa Kacnas (LMCTEMHOBbLIX acnapTaT3aBUCUMMbIX MPO-
TEWHa3), YTO B KOHEYHOM WTOre MpUBOAUT K rMbenu Knet-
KW. BTopor nyTb 3anycka anonto3a — BHYTPUKIETOYHbLIN,
C aKTMBaUMEN MWUTOXOHAPWUN CO CHUMKEHWEM MeMOPaHHOro
noTeHUMana Ha BHYTPEHHEN MeMOpaHe opraHensibl U Haby-
XaHWeM ee maTpuKca [6].

K mMHAOyKTOpam anonto3a OTHOCAT TpaHCHOPMUPYIOLLINK
dakTop pocra (TPP) B, PHO «, cocyaucTbi aHAOTENMANb-
HblW POCTOBOM daKTop, oKcua asdoTa. CyTb MONEKYNSPHbIX
MEXaHM3MOB arnonTo3a OTpakaloT Takue nabopaTopHble
noKasaTenn CbIBOPOTKM KPOBW, KaK pacTBopumas ¢op-

Ma Fas-peuentopa (sFas) v ero nuraHaa (sFas-L), a Takxe
umToxpom C, KoTopble ABASIOTCA KIOYEBBIMU YHacTHUKaMM
Kackaja npoueccoB anonTtosa [7-9].

B nocnegHue rogpl npu ndydyeHuun npoueccon MK npu-
CTalbHOE BHWMaHWEe CTanu yaensitb M3y4yeHuto OMonoru-
YECKOW aKTMBHOCTM 6enKa aHHeKcuHa V, oTHocslerocs
K CEMEWCTBY aHHEKCMHOB. JTO CBA3aHO C TeM, YTO aHHEeK-
CUH V, KaK W [pyrue 4YneHbl CeMencTBa, He Bblaensercs
N3 HOPMasbHbIX KNETOK — €ro UCTOYHWKOM SBASIIOTCS TOSIbKO
anonTtoTuyeckue Knetku [10].

Taknm 06pa3om, oueHKa perynsumMmM U CTeneHu Bbipa-
EHHOCTM NpoueccoB anonTto3a npv XbIM gaet BO3MOXKHOCTb
rny6oKoro aHanuM3a MONEKYNSAPHbIX MexaHU3MoB Hedpo-
CKneposa.

Llenb uccnepoBaHua: M3y4uTb AMHAMUKY COAEpPIKa-
HUSI KNIOYEBbIX CbIBOPOTOYHbLIX MapKepoB anontos3a (sFas-
peuenTtopa U ero nuraHga sFas-L, untoxpoma C 1 aHHEK-
cuHa V) y geten Ha pasHbix ctagusax XbI ana onpeneneHus
POSM anonTo3a KNEeTOK NMOYEYHbIX CTPYKTYP B NPOrpeccupo-
BaHWW NaTONOMMK NOYeEK.

NMALUMEHTbI U METOAbI

Y4yacTHUKU uccnepoBaHusA

B nccnegoBaHue 6b1710 BKAtoYeHO 68 aeten ¢ XbI1, 3 Hux
33 geBoYKkM M 34 ManbyvMka B Bo3pacte oT 3 go 17 net
(cpegHum Bo3pacT 8,4 roga). PedbepeHTHyto rpynny coctaBun
21 ycnoBHO 340P0BbIN PEGEHOK.

Bce naumeHTbl 661K pacnpegeneHsl No rpynnam B CooT-
BETCTBMMU cO ctaansamun XBI B 3aBUCUMOCTU OT NoKazaTenen
CK®, paccuntaHHbix no ¢popmyne LLBapua (tabn. 1):

e 1-arpynna — XbIM 1-# cT.— CK® > 90 mn/MuH (n = 38);
e 2-grpynna — XbI 2-i ¢cT.— CKP 89-60 mn/MuH (n = 17);
e 3-arpynna — XbMN 3-4-i1 cT.— CK® < 60 mn/muH (n = 13).

MeToabl uccnegoBaHus

Y BCex y4aCTHWKOB MCCNefoBaHWA B CbiIBOPOTKE KPOBWM
UMMYHODEPMEHTHBIM METOAOM OMNPEAENSAIN KOHLIEHTPALMIO
pactBopuMbIx dopm sFas-R u sFas-L, a Take uuTOoXpo-
Ma C 1 aHHeKcuHa V.

CtaTuctuyeckas o6paboTKa AaHHbIX

PesynbTaTbl uccnegoBaHusa OblnvM CTaTUCTUYECKU ob6pa-
60TaHbl C UCNONb30BaHWEM MaKeTa NPUKNaAHbIX NPOrpamMmm
IBM SPSS-21. [aHHble npeacTaB/leHbl B BUAE CpedHero
(S) £ craHgapTHoe OTK/IOHeHWe (SD). Pasznuuusa cumtanu
CTaTUCTUYECKM 3Ha4YnMbIMK Npu p < 0,05 1 p < 0,01.

PE3Y/IbTATHI

3HayMmoe npeBbllleHne HopMasbHbIX 3Ha4YeHun sFas-R,
sFas-L, aHHeKcHHa V 06Hapy»XeHO y AeTen Ha BCex CTaamsx
XBI (tabn. 2). YpoBeHb LmMToXxpoma C CcylecTBEHHO MNpeBbl-
Wwan GU3nosIorMyeckum TonbKo y aeten ¢ XbIN 1-# cT., ogHaKo
MMen TeHAEHLUMIO K MOBbIWEHUO U Ha 2-1 1 3-i cT. XBI1.

MonyyeHHble pe3ynbraTbl CBUAETENLCTBYIOT O TOM, YTO
Ha Bcex crtaguax XbIl M36bITOYHO aKTMBMpPOBaH KaK Fas-
onocpefoBaHHbIM, TaKk U MUTOXOHAPWANbHbLIA MyTb peanu-
3auum MNrK.

Mpu npoBeaeHWn AUCNEPCUOHHOIO aHanM3a ycTaHoBe-
Ha cunbHaa Koppenaums (R, = 0,793) mexay BblparkeHHo-
CTblO MPOTEUHYPUU U COBOKYMHOCTbIO BCeX 4 noKasaTenen.
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Ta6nuua 1. CnexTp KIMHUYECKUX U MOPDOOrMYECKMX ANAarHO30B NALMEHTOB Ha Pa3HbIX CTaAUAX XPOHUHECKON 601e3HM NoYeK

UavonaTtuyeckuint HeppoTUYECKUI CUHAPOM: 26 8 3
a) aKTMBHasa cTaaus; 15 8 3
6) cTaaus HaCTMYHOW/MONHOM PEMUCCHUM; 11 - -
B) MOPGONOrnYecKuii AnarHos:
e 601e3Hb MUHUMaNbHbIX UBMEHEHWI; 10 - -
e (oKanbHO-CErMeHTapHbIN IIOMEPYN0CKNEPO3s; 10 6 1
o MeM6paHonponnudbepaTUBHbIN roMepynoHedpuT; 3 2 2
° Me3aHrvonponudepaTnBHbI romepynoHedpuT 3 - -
HeummyHHble HedponaTum: 12 9 10
a) pedniokc-HedponaTtus; 3 3 3
6) HacneACTBEHHbIN HebpHT; 4 3 2
B) Ty6ynonatuu; 2 R _
r) MOAMKUCTO3 NOYEK, ayTOCOMHO-AOMUHAHTHbINA BapuaHT; 1 2 2
[l) COCTOSIHWE Mocsie NepeHeCeHHOro reMoIMTUKO-YPEMUYECKOTO 2 1 3
cuUHApoma

lMpumeyvarHmne. CKP — cKopocTb KNy604YKOBON GUNbLTPaLUM.

Ta6nuua 2. 3HaveHne nccnenyemMbix MapKepoB anonTo3a y AeTen B 3aBUCUMOCTH OT CTauu XPOHUHYECKON 601e3HU NoYeK

1-9 rpynna ¥ x % ¥
CH® > 90 mn/MuH (n = 38) 0,54+0,16 0,130+0,01 1,7+0,72 1,65+0,18
2-9 rpynna % %
CH® 89—60 mn/MuH (n = 17) 0,53+£0,1 0,123+0,01 0,38 £0,28 1,47 +£0,14
3-4 rpynna % %
CH® < 60 M/mMuH (n = 13) 0,50 £ 0,05 0,122+ 0,01 0,49+0,7 1,34+1,3
[pynna KoHTpons (n = 21) 1,89+ 0,37 <0,01 0,28 + 0,03 0,225+ 0,01

lpumevaHune. * — p < 0,01 No cpaBHEHMIO C rPpyNnoin KoHTpons, ** — p < 0,05 No cpaBHEHUIO € rpynnoin KoHTpons; CKP — ckopocTtb

KNy604KOBOM GUbTPaLIMK.

Ta6auua 3. 3Ha4eHUs MapKepoB anonTo3a Yy AeTen ¢ XPOHUYECKOoM 6ONe3HbI0 NoYeK 1-i CT. B 3aBUCUMOCTU OT HO30/10TUK

sFas-R, Hr/Mn 4,36 £ 0,6%** 30+0,1 3,3+0,9 4,24 + O, 7*** 1,89 +0,37
SFAS-L, Hr/mMn 0,134 + 0,03** 0,128 + 0,04 0,131+ 0,04 0,139 + 0,05** <0,01

Lintoxpom C, Hr/mn 0,38+0,02 0,45+0,03 0,35+ 0,04 0,41+0,04 0,28 £0,03
AHHEKCUH V, Hr/mn 1,17 £ 0,08 1,28 + 0,07 1,25+ 0,15 1,19+0,2 0,225+ 0,01

lpumevaHue. ** — p < 0,05 No cpaBHEHUIO C TPYMNON KOHTPOAS, *** — p < 0,05 No cpaBHEHWUIO C TPYNMNOM NaLMEHTOB B CTagnu

YaCTUYHOM/NOSTHON PEMUCCUN HEPPOTUHECKOIO CMHAPOMA.

CBS3b MapKepoB aKTUBHOCTKU anonto3a U 04HOIo U3 OCHOB-
HblX daKTopoB nporpeccupoBaHua XbBI1 Takxe cBuaeTeNb-
CTBYET O BOBJIE4EHHOCTU 060MX MexaHu3moB MK B natore-
He3 HedpoCKIeEpPo3a.

Mpoueccol MK nrpatoT cywecTBEHHYIO PO/b HE TONbKO
B NnaTtoreHese CKNepoTUYECKUX UBMEHEHUM, HO U y4acTBY-
0T B GOPMUPOBaHUM pa3/iMyHbiXx GOPM NaToNoruu noYex.
HapylweHuio mMexaHM3MOB arnonto3a OTBOAAT 3Ha4yMMmyto

poJib ¥ NPU pasfinyHbix HebponaTuax, TakUx Kak rnoMmepy-
NIOHedPUTBI, MONUKUCTO3 MNOYeEK, AnabeTuyeckas Hedbpo-
natua [11, 12].

B HaweMm vccnefoBaHum TakKe 6bin NPOBELEH CPaBHU-
TeflbHbIM aHann3 3Ha4YeHU U3y4aeMblX MapKepPOoB y nawu-
E€HTOB C uAMONaTUYeCKUM HePPOTUHECKUM CUHLPOMOM
W rpynnbl AeTerh ¢ HEMMMYHHOM MaTofIornin (HacneaCTBEH-
Hbln HedpPUT, MONMUKUCTO3 MNoYeK, pedntoKc-HepponaTms)



B GYHKUMOHANbHO KOMMEHCUPOBAHHOW cTaauu 60ne3Hu
(tabn. 3).

OBCYXAEHUE

AHanu3 peaynbTaTtoB MoKaszasn, YTo y AeTen ¢ pasnuy-
HOW XPOHWYECKOM MaTofiornert novyek 6e3 cHuxeHus CKP
YypOBEHb MapKepoB anonTo3a 3Ha4MMOo OT/IMYaETCH OT HOp-
Ma/lbHbIX 3HA4YeHWW. Y NaLMEHTOB KaK C aKTMBHOW CTaau-
en HeppPOTUYECKOTO CUHAPOMA, TaK U C HEUMMYHOIEHHbIMMU
HedponatUsaMn, CONPOBOXKAALWMMUCH YMEPEHHOW NPOTEU-
Hypuewn, uncno sFas-peLentopoB 6b1I0 JOCTOBEPHO Bbllle,
yeM y OeTern C MUHMUMaNbHOW MNPOTEUHYPUEN WK NpU ee
OTCYTCTBUU (4acTU4YHas/NofiHas pemuccus HedpoTUHECKOro
cuHapoma).

Mony4yeHHble AgaHHble MO3BOASAIT MPEANONOXKWUTb, YTO
NP1 NPOTEUHUHAYLMPOBAHHOM anonTo3e BeayLLMM SBAsSeTcs
MMeHHO Fas-onocpenoBaHHbIV €ero nyThb.

B HaweMm uccnegosaHmnu Gblna NpoBeaeHa TakKe cpas-
HUTENbHas OLEHKa CbIBOPOTOYHbLIX YPOBHEW MapKepoBs
anonTto3a B YCNOBWAX Tepanuu MHIMOGUTOPaMK aHIMOTEH-
3uHNpeBpaLlalero depmeHTa U B OTCYTCTBMM TaKoro
neyexus. TaK, Npy KOHLLEHTPaALMKU UCCneayeMblX MapKepoB
y AeTen C HEMMYHHbIMU Hedbponatusamu B GYHKLMOHANbHO
KOMMEHCUPOBAHHOW CcTaguMn 601e3HKU Bbl1I0 MNOYy4EHO CTa-
TUCTUYECKM 3HaymMmoe npesbiweHne (p < 0,05) 3HayYeHu#n
pactBopumMon ¢dopMmbl Fas-peuentopa y geten 6e3 Tepa-
MU UHTMOUTOPaMKW aHIrMOTEH3MHMNpeBpalWatolwero odep-
MEHTa MO CPaBHEHMIO C AETbMM, MOAY4YaBWHUMM UX B AO3€
0,3-0,5 mr/kr B ¢yt (0,65 £ 0,21 0,42 £ 0,1 Hr/mA, COOT-
BETCTBEHHO). [lpM aHann3e BO3MOXHOM pasHWLbl MOKa-
3atenen MK npu HanM4ymm MNKM OTCYTCTBUU HeDPONPOTEK-
TMBHOM Tepanuu y aeten ¢ XbI1 2-1 cT. 6b110 YCTAHOBEHO,
4YTO ypoBeHb SFas-R 6bi1 OOCTOBEPHO Bbllle Yy AeTen 6e3
Nle4eHUs MHrMbMTopaMM aHrmoTeH3MHNpeBpaLlaloLwero
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