


«Peokue bone3Hu He nomomy peokKue,

4mo peOKO 8cmpeyaromcs, a rnomomy,

Uymo - Mbl  [17IOXO  ymMeeM  UX
duazHocmupogams. »

B.X. BacuneHko

1897-1987



NMAPOKCU3MAINbHAA HOUHAA TEMOIMOBUHYPUA U
ATUMUYHbIA TEMOJTIUTUKO-YPEMUYECKUN CUHOPOM

Pa3Hble 3aboneBaHnsi ¢ pa3HbIMU
KITMHUYECKUMMN NPOSABIIEHNAMMU, B
OCHOBE KOTOPbIX NEXUT
HEKOHTpONMpyemas aktmBauus
KOMMIEMEHTAa




Cuctema KomnaemeHTa

N3meHeHUA B CUCTEME KOMMNIEMEHTA U ee Peryiatopax npu

Pa3/IMYHbIX 3a601EBaHUAX U NPU HOPMAIbHOM bepeMeHHOCTH
HapyweHua perynaumm KoMmniemeHTa

[NoTeHuManbHble TEPANEBTUYHECKNE CTPATETUN




MUMmMyHHana cuctema

/

BpoXXAEHHbIN UMMYHUTET

PN

KneTo4yHbIn [YMOpanbHbIN
NK-numdounTsl, Cucrtema
rPaHynoUMnTHI, KOMMN1IeMeHTa

Ma Kpocbarm\/

*  VIMMyHHan peakuus He cneunduyHa

* MrHOBEHHbIM MAaKCUMaA/IbHbIN OTBET

* [lpucyTcTBYET NOYTM BO BCeX popmax
¥u3HM (6onee 1300 mAH. net)”

*  OTcyTCTBME MMMYHHOW NamMATH

T~

MprnobpeTreHHbIN UMMYHUTET

N

KnetouHbii [YMOpanbHbIN

T-KneTku aHTUTena

-

* Cneuunduyeckaa MUMMYHHaA peakuua

YcnewHbin u
3¢ PeKTUBHDLIN
WMMYHHbIN

oTBeT

* 3aaeprkKa MmexKay sKCnosnunen um
MAKCMMA/IbHbIM OTBETOM
* TonbKo y NO3BOHOYHbIX (0KoN0 600

MH neT)’
*  VMIMMYHHaA NnamATb

Le Friec, G. & Kemper, C. Complement: coming full circle. Arch Immunol Ther Exp (Warsz) 57, 393-407 (2009).
Nonaka, M. & Kimura, A. Genomic view of the evolution of the complement system. Immunogenetics 58,701-13 (2006).
Dunkelberger, J.R. & Song, W.C. Complement and its role in innate and adaptive immune responses. Cell Res 20, 34-50 (2010).



A3Bbl.
* Bnepsble - BioxHep B 1891 r. «kaneKCUH» — TepmMoaabunbHbIn

dbaKTop, B NPUCYTCTBUUN KOTOPOTO HabntogaeTca AM3Mc MMKpobos.

* TepmuH - MN.3panx ANAa onncaHna « 4ONOHUTENBbHOWY,
NMPUCYTCTBYIOLLLEN B CbIBOPOTKE aKTUBHOCTHK, 6€3 KoTOpOU
cneundUuYHblie aHTUTENA HE MOTYT IM3NPOBATb baKkTepuu.




CMCTeMa npeacTaBneHa Ue/blIM  CeMenCcTBOM CNOXHbIX
6e/1KoB, NMOCTOAHHO MPUCYTCTBYIOWMX B KPOBWU. ITO
KackagHaa cucTemMa NPoTeoNUTUYECKUX PepMEHTOB,

KO N\ I_lj_l e N\ e HTa npegHasHa4v4yeHHaA AnAa 3alnTbl OPpraHU3ma.




= KacKagHaA akTMBaumA —3TO nooyepeaHoe NosBeHUNE
aKTMBHbIX KOMMOHEHTOB B CEPUN NPOTEO/IUTUYECKUX
peaKkunm, B KOTOPbIX NPOAYKT OAHOW peaKkumu CAYKUT
KaTann3aTOPOM MOC/eAyIoLLEN.
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Bce  6enkm  KnaccMyeckoro - nNyTM  aKTUBauUuu
KOMnnemeHta U 6enkm  membpaHo-aTaKkylowero
Komnnekca (MAK) nmetot 6ykBeHHoe 0603HauyeHue «C»
(C ot aHm.complement)y  apabckyto  uudpy,
OTparkalollyto nocneaoBaTe/lbHOCTb OTKPbITUA 6enKa,
HO He NocneaoBaTe/IbHOCTb €ro BK/IIOYEHUA B peaKLuIo.

ensieHue

C-6benku cuctemsl
KOMN/J1IeMeHTa

Mpu pacwenneHnmn KOMMNOHEHTOB
cucTemMbl KomnaemeHTa 60nbLIEMY
NPoAYyKTYy NpucBanBaeTca cumaon «b», a
MEHbLLEMY - CUMBOJT «a».

N3 3TOro npaBmaa ectb 04HO
ncknroveHme: C2b o3HayaeT meHbLWUN, a
C2a - 6onbwnn pparmeHr.



= Jlerkne ¢pparmeHTbl a— aHADUNATOKCUHbI, NNLLEHDI
dbepmeHTaTUBHOW aKTUBHOCTU, HO 0bnaaatoT
cobCTBEHHOWM aKTUBHOCTbIO, KaK NMPaBua0, CBA3aHHOM
C pa3BUTMEM BOCMaNieHMA (XxeMoTaKcMyeckme

daKTopbl) AU peaKkumit rMnepyyBCTBUTENBHOCTH
(aHadunakTOreHsbl)

«g»
AHADOUNATOKCKH




Cnuctema KomMmrnjaemeHTa

* KJIHOYEBOMN KOMMOHEHT BPOXAEHHOM UMMYHHOM 3aLWMUTbI, NPU HOPMAJIbHbIX
YC/I0BMSAX, OTBEYAET 33 OMNCOHU3ALMIO U YHUYTOXKEHME NOTEHLMANbHbIX NAaTOreHOB.

* HEyMeCTHaA NN Ype3mMepHaad akKTUBaumna KOMMJieMeHTa y4acCTtByeT B
I'IaTO(I)I/I3I/IOI'IOI'I/|I/I MHOIO4YUC/IEHHbIX 3aboneBaHnm

e BennKa ponib cUCTEMbI KOMMEMEHTA (MOLLHbIN MPOBOCMANNUTE/IbHbIN
aHadumnatokcuH C5a) B HOpmanbHOM N OCNOKHEHHOW bepemeHHOCTU: bonee yeTkoe
MOHMMAHUE POSIN CUCTEMbI KOMM/IEMEHTA B C/Iy4a€ OCNOXKHEHUM NO3BOINT HANTU
TepaneBTUYECKME CTPaTErMn, CHMXKatoLWME PUCK HEDBIaronpuUATHbLIX MCXOA0B
6epeMeHHOCTH, COXPaHAA 3aLUTY OPraHM3Ma, a TaKKe yay4llas AO/ITOCPOYHbIE
pe3ynbTathl 418 maTepu n pebeHka.



BpoxaeHHoe pacno3HaBaHUe KCBOU» — «YY)XKON»

CGO v » bBbIicTpoe gencreme BPOXOAEHHONO MMMYHUTETA
u HeobxoaMMo, T.K NPMODPETEHHOMY UMMYHUTETY AN
‘-ly)KO u obecneyeHuns 3alnTbl TPeEBYETCA HECKOSTbKO OHEN

«He cBoM» CTPYKTYpbl AOMKHbI OblTb YHUYTOXEHbI 6e3
NOBPEXOEHUSI KCBOUX»

SCH.0
— Crtparerus 1. pacno3HaTb Y4y>KepPoaHble KNETKU, YTOObI

paspyLLUnTb

— CrTtpaTterus 2: pacno3Hatb COBCTBEHHbIE KNETKN, YTOObI
3alWmnTUTD

» Cneumnduyeckas 3awmra COOCTBEHHbIX CTPYKTYP Crneno
paspyLlaeT BCe Yyxume

O 0 * MoxeT npuBeCTU K ayTopeakTUBHOCTU Npu aedekre
O 0 pacrno3HasaHus
SV

* KWcnonb3yeTcs TOMNbKO ansTepHaTUBHLIM NyTEM
komMmnsemeHTta n NK-knetkamm

‘§ S.Jokiranta
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(DYHKLIVIM cucteMbl KOMMNJsiemMeHTa. yaalieHme natoreHoB,
COOCTBEHHbIX noBpeXxAeHHbLIX KJIeTOK, KINeToO4YHOro AeTpuTta

JlekTnHOBBLIN NMYTb

KnupeHCc MMMYHHbIX
KOMMJIEKCOB,
oncoHusaumsa (C3b, Clg, C4b)

Cnabniu
aHagburiomokcuH C3a

NMpokcnManbHbIN

Knaccuyeckum nytb AnbTepHaTUBHbLIN MYTb

C3 + H,O: Bceraa akT. (XpoHM1Y.)
YcuneHue

MMMYHHbIX KOMMJIEKCOB
(Clg, C4b, C3b, CR1)

IC3b

Pacno3HaBaHue n obpaboTtka

C3-koHBepTa3a

| C5-KOHBEETa3a l
C5 .

~

Cha

MoLHbIY aHatunaTokCcuH
XemoTakcuc
AKTMBaLUA NemKounToB

AKTUBaUuA TPOoMOGOLNTOB
AKTUBaUUA 3HAoTenus

MpoTpomboTHUUECKNI

C5b-9

(MeMOpaHo-aTaKyoLWMN KOMMJIEKC)

r___.

JIn3unc k neTok
AKTUBaLUA BocnaneHus
AKTMBaLUUA NenKoumToB
AxTMBauua TpomébounToB
AKTMBauua 3HOoTenus

MpoTpomboTH4ecknmn

1. Zipfel PF et al. Vaccine 2008;26(Suppl 8):167-174. 2.Figueroa JE, Densen P. Clin Microbiol Rev. 1991;4:359-395. 3. Walport MJ. N Engl J Med. 2001;344:1058-1066. 4. Rother RP et
al. Nat Biotechnol. 2007;25:1256-1264. 5. Meyers G et al. Blood. 2007;110:abs 3683. 6. Hill A et al. Br J Haematol. 2010;149:414-425. 7. Hillmen P et al. Am J Hematol. 2010;85:553-559. 8.
Parker C et al. Blood. 2005;106:3699-3709. 9. Hillmen P et al. N Engl J Med. 1995;333:1253-1258. 10. Nishimura J et al. Medicine. (Baltimore) 2004;83:193-207. 11. Caprioli J et al. Blood.
2006;108:1267-1279. 12. Noris M et al. Clin J Am Soc Nephrol. 2010;5:1844-1859. 13. George JN. Blood. 2010;116:4060-4069. 14. Loirat C et al. Pediatr Nephrol. 2008;23:1957-1972. 15.
Stahl AL et al. Blood. 2008;111:5307-5315. 16. Hosler GA et al. Arch Pathol Lab Med. 2003;127;834-839. 17. Ariceta G et al. Pediatr Nephrol. 2009;24:687-696..




* B KOHE4YHOM cTagmn aKTI/IB?MI/II/I CNCTEMbI KOMIMJ1IEMEHTA o6pa3yeTcs=|

membpaHoatakyowmin komnnekc (MAK) ns nosgHMx KOMNOHEHTOB KOMIMJIEMEHTA,
* KOTOPbIN aTakyeT MemMbpaHy bakTepmansHOW Unn nodon Apyron KNETKN KU paspyLUaeT ee



MembpaHoaTaKyloLWmUn KOMNNEKC-

- 3TO MOHHbIN KaHan (nopa), B Membpare NNKOBOW knetku, B
dopMUpoBaHUM KOTOPOro y4acTBYIOT NO3AHMUE KOMMOHEHTDI
aKTuBaUum KOMNsieMeHTa

« opmmpyetcs
KonbLeBas
CTPYKTYpa, Yyepes
LEHTP KOTOPOWN MOTYT
NpoHMKaTbL Boga u
NOHbI.

« OcmoTun4yeckmne cunol
CNoCoOCTBYIOT
«HaKa4YMBaHUIO»
BObl BHYTPb
KIETKN, KoTopas
HabyxaeT n
rionaeTcs.




MembpaH-aTakytoLWmMn KOMNAEKC




OcobeHHOCTU aKTBaLumn dlibTEPHATUBHOIo Nyt KOMMNJMeMmMeHTa

Bcerga BkntoyeH gns obecrnevyeHna 6bICTPOro MUMMYHHOIO OTBeTa
[TpucyTCcTBYET BO BCEM OpraHm3ame
bbicTpoe ycuneHne BegeT K MOLLHOW U AEeCTPYKTUBHON MMMYHHOW peakunm

EcTecTBEHHbIE UHTMOUTOPbLI KOMMMEMEHTA AepXXaT akTUBaLUIO MO KOHTPOEM U
npeaoTBpaLLaloT HEKOHTPONMPYEMYIO aKTUBAaLINIO

Koroa nHrméutopbl He paboTatoT A0IMKHBIM 06pa3oM, CMCTEMA KOMIMIEMEHTA OCTAEeTCs
XPOHNYECKN HEKOHTPONMPYEMOWN

— VHnunmnpytoTcsa MoLHbIe ECTPYKTUBHBIE ayTOpPeaKTUBHbIE MPOLIECCHI
— [loBpexaeHHble CTPYKTYPbl MOTYT YCUINMBATb akTUBALNIO, 3aMblKasi KNMOPOYHbIA KPYr»

Tpl/lrrep HE HYXEH, HO pa3J/iniHbl€ aKTUBATOPbI MOTI'yT NOBbILLATb aKTUBHOCTb



* KritoueBon MOMEHT (PYHKLUMW pacno3HaBaHUd - HeMealleHHOoe
cesa3biBaHne C3b co BceMu YyxepogHbiMn 00beKTaMu;

* MOBEPXHOCTb COBCTBEHHbIX KNETOK OpraHmM3ama 3almiieHa ocodbiMu
MOeKyrnamMmm, KoTopble BecbMa 3(pdEeKTUBHO orpaHn4nBatoT
oTnoxeHune C3b.

» [lononHuTtenebHo C3B cBA3biBaeTcs ¢ C3-KoHBepTasamm ans
obpasoBaHust C5 kKoHBepTasbl, KoTopas pacuiennset C5 Ha C58 un
MOLLHbIN npoBocnanuTenbHblin megunaTtop Cba.

* C5B cBsa3bIBaeTcs ¢ C6, C7, C8 un Heckonbknumu eguHuamm C9 ans
doopmupoBanHuga nutmndeckon nopbl (MAK C58B-9)




C3a n C5a (aHaPpUNOTOKCUHbI)

e CnocobCcTBYIOT YAA/IEHMIO NATOreHa NYTEM NOBbILWEHUA MPOHMLAEMOCTU COCYA0B,
BbI3bIBasi BOCMA/IUTE/IbHbIN KNETOYHbIN XEMOTAKCUC N BbICBODOOXKAEHME LNTOKMHOB

e 1aHHbIN 3PPEeKT — NyTeEM CBA3bIBAHMA C UX COOTBETCTBYIOW MMM peuenTtopamm (C3aR,
C5aR n C5L2)

* Pa3nIMYHbIE CEPUHOBbLIE NPOTEA3bl CBEPTLIBAOLLEN CUCTEMbI TAKKE CNOCOOHDI
aKTUBUPOBATb Kackaa komnnemeHTta: TPOMBWH moxeT Hanpamyto pacwennatsb C3
n C5 (noasnenmne PpyHKUMoHanbHbiX C3a n C5a).

YUnTbiBaA MHOXKeECTBO NyTeN aKTUBALMU U KaTaIUTUYECKYIO NPUPOAY MHOTUX STanos
KacKada KOMMJIEMEeHTa, perynaumna — HenpemeHHo KoMnaeKcHas. PerynatopHbie
6enku — 3aWwmTa oT ayToNI0rMYHOM aTaku



Perynauua cucrtemMbl KOMMNyieMeHTa

« Cuctema KOMNreMeHTa MoXeT ObITb OYeHb onacHou Ans
opraHu3sma «xXo3siuHa», N0O3TOMY €€ aKTUBaLUus O0JKHa

XOpPOLIO perynupoBaTbCA.

* BONbLWUHCTBO KOMMOHEHTOB aKTUBHbI TONIbKO B cOocTaBe

KOMMIeKca, KOTOprﬁ cyuectByeT O4eHb KOPOTKOE BpeMHi.

« Ecnn KOHUEeHTpauunsa Kakoro-to n3 KOMnoHeHToB HMNxe

NOporoBou (KPUTUYECKOM), akTUBaLumu He byaet

« Cucrtema KoOMnsieMeHTa perynmpyetcs cneuuvarnbHbIMU

©erikaMmu, KOTopble HaxoaAATCS B Nfa3me KPOBU U Ha

MeMOpaHax COGCTBEHHbIX KIIeTOK OpraHM3mMa, npeaoxpaHss

OpraHnUM3m OT aTakn KomMnJriiemMmeHTa



benkun-perynatopsobl

NPONEPAUH

* OrpaHM4YMBatOT AENCTBUE (CD59)

KOMMNJIEMEHTa Ha COOCTBEHHbIE
KNEeTKU

e KaxKabin 6enok nmeet
VHUKANbHYIO GYHKLMUIO

» EEm= . 8

DAF (CD 55)

®AKTOP I§



HedekT 6enkoB-perynaTopoE

MMPOTIEPAUH(CDNG

DPAKTOP H

DAF (CD 55
( : ) Bernkun-perynartopsil,
NPUKPenseHHbIe K

« benku-perynaTtopel, MeMbpaHe

(3HpoTenun, 3pUTPOLIMTOB
nrasma)
DAKTOPI £
ATUNWUYHBIA FEMOTUTNKO-YPeMNYECKUA CUHAPOM - MapokcusmanbHas HOYHasA remornoouHypus

(komnnemeHT-onocpenoBaHHasa TMA)



DAF- (CD55)

(DECAY-ACCELERATING FACTOR, ®AKTOP, YCKOPAIIOUIMH PASPYIIEHUE) s

" IpeacTaBJIeH IIOYTH Ha BCEX MeM6paHax
KJIETOK KPOBH, 3IHUTEJIMAJIBHBIX KJIETKAX
pa3HbIX OpPraHOB N 3HA0TEeJINAJIbHBIX
KJIeTKaX COCy0B.

" IpendaTCTBYET 00pa30BaHHUIO
C3-koHBepTasbl U 0bOecrneyuBaeT g
pacnaj y»xke chopMrpoBaHHOHU C3-
KOHBEpPTAa3Hl.



[TPOTEKTHUH (CD 59)

MHTUOMPpYeT MeMOpPaHOATAKYOIUU
KOMILJIEKC




MCP - ((D46)

eCTb Ha O0JIBLIMHCTBE
KJIETOK KPOBH (KpOMe 3PUTPOLIMTOB ),
SH/I0TEJIMAJIbHBIX KJIeTKax, ¢pubpobJiacTax, MjaaleHTe.

O6sagaeTt CIIOCOOHOCTBIO
cBsi3biBaThb C3bu C4b (MHAKTUBUPOBATH).

MEMBPAHHBIU _
KO®AKTOPHDIU BEJIOK




OAKTOPBI H, I

®akTtopbl H 1 I ABASAOTCA OCHOBHBIMU PETYJIATOPAMU
aJIbTEPHAaTUBHOIO NyTH KOMIlJIEMEHTA

AT

i

®akTop H koHKypupyeT ¢ dakTOopoM B 3a B3aumoiencTBUE
dakTop I c<C3b.

dakTop | - 0IUH U3 IVIaBHBIX PEryJASITOPHbIX 3 H3UMOB
CUCTeMbl KOMIIJIEMEHTA , PACLIEIJISIOIIUX aKTUBHbIE
dparmenThl (C3b u C4b) B npucytcTtBuu dpaktopa H.

©



OCJIO2KHEHHWA
bEPEMEHHOCTH

HebsaronpusiTHbIe HCX0Abl O€pEMEHHOCTH BHOCAT 3HAYMUTEJbHBIM BKJIa/l B 3a00/1€Ba€MOCThb 1
CMEPTHOCTb MaTepPHU U pebeHKa.

= Beikuablii (10 15% noaTBepKAeHHbIX 0epeEMEHHOCTEM )

= [IpexkxaeBpemMeHHble poabl (4 - 18% Morisaki et al., 2017)

= [Ipesaknamncud (10 6% Ananth et al., 2013)

= JleTaJIbHOCTb OT TUIIEPTEH3UBHBIX OCJIOKHEHHUH OepeMeHHOCTH - 9% (Creanga et al., 2015)

= OTAasieHHble OC/AEeACTBUSA — CEpbe3Hble U3MEHEHUs KauyeCcTBa KU3HU (CepAedHO-COCYAUCTas,
AbixaTesbHasA cucteMbl) Lewandowski et al., 2014

= [[pUYUHBI - NPOAOJKAKT YTOYHATHCS (p0OJib CHCTEMbBI KOMIIJIEMEHTA)

= JledeHHE — TOJIBKO poAbl? (IJ1alleHTa)




bEPEMEHHOCTD -
OETAJIbHBIA
AJIJIOTPAHCIIJIAHTAT

KoMIjieMeHT:

3aluuTa MaTepu,

Perynganuda pa3Butusd mmioga
(Kolev et.al., 2014)

P@Zyﬂﬂuu.ﬂ KomnsiemeHma ¢ pdHHUX CpOKoe8 6€p€.M€HHOCTTIU

Cc HeKomopoﬁ cmeneHbr akmueauyuu KOMniaemeHmda 6 Hopme
Ps10 ocaoxcHeHuti bepeMeHHOCMU C8513AHbl
C Ype3MepHOoU U1u HeadeK8amHoul

axmueaquelj KoMnsieMeHmda.




OCObEHHOCTH UMMYHOJIOTI'MHA
bEPEMEHHOCTH

= YcrieliHasg 6epeMeHHOCTb TPebyeT COCTOAHUS MaTePUHCKOU UMMYHHOM TOJIEPAHTHOCTH [J15
pa3BUTHUA SMOpPHUOHA

= [I7101 3KCIpeccupyeT MHOXKECTBO MOJIEKYJI OTIOBCKOTO NPOUCXO0KAEHHUS, Yy KJbIX UMMYHHOM CUCTEME
MaTepH.

= BEDKHMBaeMOCTh IJI0Zja BO BpeMs 6epeMEeHHOCTH BO MHOTOM 3aBUCHUT OT CLIOCOOHOCTU TKaHU IJIOAA
M30eraThb pacro3HaBaHHUS U OTTOPKEHUS MATEPUHCKOU UMMYHHOU CUCTEMOU.

= 3MOpPUOHAJIbHbIE TKAHU SBJISIOTCA MMOJ1Y-aJIJIOT€HHBIMHU
My MaTepH 0OBIYHO PAa3BUBAKTCA a/IJIOAHTUTEJIA,
IJIALEHTA NOTeHIMAJIbHO NoABepKeHa

KOMHJIEMBHT-OHOCpEﬂOBaHHOﬁ I/IMMYHHOﬁ dTadKe.




HEKOHTPOJ/IMPYEMAA AKTUBALIUA KOMIIVIEMEHTA
MPEJOTBPAILIAETCA IPYU YCIEIIHOW GEPEMEHHOCTH
TPEMA PEIYIATOPHbBIX BEJIKAMMU, [IPUCYTCTBYROIHINMHA HA
MEMBPAHE TPO®OLJ/IACTA: DAF (CDg§), MCP(CI346), CD§9

= DAF u MCP, peryanupytoT aktuBaiuio C3 u C4 Ha NOBEpPXHOCTH KJIETOK.

= DAF unruoupyet cO0pKy U yckopsieT pacmnag C3 KoHBepTasbl, KOTOPble aKTUBUPYIOT C3 U
YCUJIMBAIOT KJIACCUYECKUU U aJIbTEPHATHUBHBIW IyTU KOMIIJIEMEHTA.

= MCP gaBuisieTcs kopakTopoM PakTop [-onocpesoBaHHOH Aerpajaudy U HHakTuBanuu C3b u
C4b.

= CD59 npenorBpaniaet coopky u3 C5b-9 MAK, 6/10kupys KoHIeBbIe 3P PpeKTOpHbIE PYHKIIUN
KOMIIJIEMEHTA .

= YPOBHU aKTUBUPOBAHHbBIX KOMIIOHEHTOB KOMIIJIEMEHTA 3aBUCAT OT OTHOCHUTEJIbHbIX
3¢ PeKTOB aKTUBATOPOB U X UHruoutopos, DAF, MCP u CD59.

= Bce Tpu 6eJiKa 3KCIPECCUPYIOTCA Ha TPoPobJiacTe B KOHTAKTE C MATEPUHCKOH KPOBBIO U
TKaHSIMU, 00ecriedruBasi MEXaHM3M JIJIS1 3alUThI IJIOJA OT MMOBPEXIEHU M.




HopmanbHaa bepemMeHHOCTb

 Hanbonee nayyeHHbIn beHOMEH — MoaynALMA peakumnin T-xennepos. Mpu
bepemMeHHOCTU «nepeKktoyaTenb» Ha NnpenmyllectseHHbin Th2 TMN MMMYHHOro oTBeTa
(rymopanbHbIi) C OTHOCUTENBbHBIM NOAABAEHMEM peakuun TMna Thl (KnetouHbiin). Yto
NPeanoNoKUTENbHO NO3BONAET 0becneynTb TONEPaHTHOCTb K OTLOBCKUM
annoaHTUreHam naoaa. Ho ato ynpouleHHasa cxema

* [Mpn HopmanbHOMN BepeMeHHOCTM NOBbILLIEHA aKTMBALUMA KOMNaeMeHTa (Knto4veBana pob
B 3aWMTe OT MHOULMPOBAHUA)

e C3, C4 n obwas remonmtnyeckaa aktuBHocTb (CH50) Bo3pactaet ot 10% ao 50% (nHoraa
- HE3HAYUTENbHOE YBENNYEHME PaCLLEN/IEHHbIX NPOAYKTOB, TakmMx Kak C3a).

* fopMmOHanbHan perynaums BUocuHTEe3a pALa KOMMNOHEHTOB KOMMJ/IEMEHTA U PELIENTOPOB
B PENPOAYKTUBHOM TPaKTe npeanoaaraeT y4acTue KoMmnaemeHTa B HOPpMasbHbIX
PEenpPOAYKTUBHbIX NpoLeccax.

* (I)eTal'Ibele TRAHW PACNO3HAKOTCA MMMYHHbBIMN MEXaHU3MaMU, HTO ABJIAETCA TPUTTEPOM
ANA CI)VIKcaLI,MVI KOMMJ1eMEHTaA. an N30bITOYHHOWN aKTNUBAUNWN KOMMNJIEMEHTA UZTN B
OTCyTCTBUE l/IHI'M6MTOpOB nao4d yassum



Hopma

e paHHMe (C1q u C4) n no3gHne KomnoHeHTbl (C5, C6 n C9)
KOMMAeMeHTa HaxoA4ATcA B NaLeHTe

* MMosbiweHue C3 — (Millar and Mills, 1972r)

* [Ipn HopmanbHOU bepemeHHOCTU B 36-37 Hea, KoHUeHTpaumm C4d,
C3a, SC5b-9, C3, C9 u pakTtopa H bblam 6onblue, yemy
HebepeMeHHbIX }KeHLMH, Toraa Kak C1-INH 6bina HUXKE. perzsy et al, 2010

* YBennyeHue cootHoweHua C4d / C4, otHoweHmAa C3a / C3 n SC5b-9
CBNAETENbCTBYIOT O NOBbIWEHUN 3PPEKTUBHOCTM aKTUBALUM
KOMMJIEMEHTA C MOMOLLbIO KNaCCUYECKOTO UNN NIEKTUHOBOIO NYTU
npu HoOpManbHOU bepemeHHOCTM Be3 KakKnx-nnbo cyLlecTBeHHbIX
M3MEHEHUNIN B aibTepHaTUBHOM NyTU (pparmeHTe Bb).



ROMNANEeMEeHT U MMMNJ1TaHTaUNA 31\/\6p1/|0Ha

* KOMMNOHEHTbI KOMM/IEMEHTA B OCHOBHOM CUHTE3UNPYETCA NevyeHbo, HO TakKXKe MOTyT
ObITb CUHTE3NPOBAHbI JIOKA/ZIbHO B MHOINX TKaHAX, BK/1OYAA NJ/1IaUEHTY.

* Lokkin ap., 2014) npoaemoHcTpuposan C4BP -B CUHUUTUM NN YYACTKAX
NOBPEKAEHHOIo CMHUUTUOTPOdOOacTa U pakTopa H B cTpome TKaHMW.

 Buurma (Buurma u ap., 2012) yetko aokymeHTtmnposan CD46, CD55 n CD59

Amniotic cavity
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CD46, CD55 1 CD59 Ha CUHLMTUOTPODO: I crorrr o

epithelium ——— being formed

embryonic
coelom

Lumen of uterus

bnacte, umtoTpodobnacre

(a) 7Y2-day implanting (b) 9-day implanted (c) 16-day embryo
blastocyst blastocyst

Copyright @ 2004 Pearson Education, Inc.. publishing as Benjamin Cummings.



Tunbl TPOPOONACTA U
KOMMNAEMEHT

Yyactme KomnoHeHToB/
PerynaTopoB KOMM/eMeHTa
B HOPMasbHOM pPa3BUTUMU
nAaueHTbl 1 3aluTe
TpodobnacTa OT aTaku
MATEPUHCKOIO KOMMN/IEMEHTA

J.Regal et al., 2015

Interstitial Extravillous
trophoblast trophoblast
|
Maternal i / Myometrium
spiral artery CD46
T | CD55 o
L o
| 5 |
Endothelium ’\ \ o Decidua

\¢

Endovascular
trophoblasts

Intervillous

Syncytiotrophoblasts

CD46
CD55
CD59

PN A

Villous
cytotrophoblasts

Fetal blood
vessels



[Tpeanonaraemblt mexaHnam ADA —
ONoCcpeoBAHHOIO BO3AENCTBMA Ha N0/,

Mocne cBA3bIBaHUA ¢ TpodobnacTtom

U ADA aKTMBUPYIOT KacKag KOMMJIEMEHTa-
) neutiphils BblpaboTka C5a.
TE Kak cneactsme C5a-C5aR B3anmoaencrems-

BOBJIEKAlOTCA HEUTPODUbI,

. YCU/INBAETCA SKCNpeccus TKaHeBoro GpakTopa,
KOTOPbIN YBEIMUYMBAET aKTUBHOCTb HEUTPOPUIOB,
4YTO NPUBOAUT K BOCNANEHUIO, AeunayaibHOMY
@ . OKUCNUTENBHOMY MOBPEXKAEHUIO U TMbEenun nnoAaa.
*“s% Oxidative

C3 ] *.° burst

CELL INJURY

® . 'q - sarion G.Girardi, 2008

trophoblasts



[Tpeanonaraemblt MEXaHU3M aHTUTEN-
HEe3aBMCMMOW NOTEPU MNI0A3S

macrophages
KacKa KOMMJIEMEHTA aKTUBUPYETCA Ha rpaHuue

" )95Flt-1 i
) 0 1

KpOBOTOKOB MmaTepu 1 naoda.

C5a reHepupyeTCcAa U aKTUBUPYET MOHOLMUTBI.

B pe3synbrate C5a cBA3biBaHMA ¢ C5aR

| VEGF
MoHouuTbl BbicBObOXKAatOT sFIt-1 (SVEGFR-1), l
KoTopbin cBsizbiBaeTca ¢ VEGF n unayumnpyet
Angiogenic
HEeAO0CTaTOYHOCTb aHIMOreHe3a, Complement Factors
o " = activation Imbalance
HeaAeKBaTHbIN N/1aUEeHTapPHbIN KPOBOTOK,
orpaHu4YeHune pocTta n rmbenb nnoga cap £ ¥ }? '.'

Y . -_ .
- [ .. I aA™ ] Inadequate placental perfusion
G.Girardi, 2008 | Placenta ﬁ



Ponb KomnnemeHTa B PaA3JINYHbIX 3aboneBaHuAX

i Antibody-mediated
| @ MHC rejection
(@)
1=
@©
i E Cencuc n 1IBC KA®GC
19 Mitrobial o
o oroleases| | TSCNEMIa-reperusion mjury
1

<)

Tpom0bo3bl

———————

- I
= S. Jokiranta



BanaHc «akTuBauus — perynsiuusa»
anbTepPHATUBHOIO NyTN KOMMJIEMEHTA

Perynsiuma > aktmBauus

- HeT natonorum

aKTnBaun4

Perynaumsa
doakTopbl H u |

Perynaumsa

MemMOpaHHbIMU

oenkamu

[1na akTnBauunm
anbTePHATUBHOIO NMyTU HE
HY>KEH TpUrrep, Ho
pasfnyHble akTMBaTOPbI
(MHJbeKums, TKaHeBoE
noBpexgeHue, onepauyus,
bepeMeHHOCTL) MOryT
ycunmeaTb €ro

EcTecTBeHHbIE
NHIIMBUTOPLI aepxaT
CMOHTaHHYI0 aKkTUBaLUIO
KOMMMemMeHTa noa,
KOHTPOJSIEM

S. Jokiranta



Cnabag perynaumsa npuBoaAUT K XPOHUYECKOWU
HEKOHTPONIMPYyEeMOUN aKTUBaL MU KOMMIIeMeHTa

» HapylweHune perynauymm -

AkTnBaums > XPOHMNYECKMU
perynauusa HEeKOHTPOJIUpPYyeMbIU
-> [NoBpexageHne KOMMNJIeMeHT
OpraHoB — M.6. BbI3BaHO
HapyLleHneM pyHKUMN
Perynauns MeMOpPaHHbIX
perynaTtopoB unm

doaktopamu H un |

Nf1a3MeHHbIX
perynatopoB (daktopbl H
nl)

AKTMBaLUS

Perynauns
MeMBpaHHbIMU
benkamu

S. Jokiranta



[MoBbILLeHHaA akKTMBaUuda NpPUBOOUT K
XPOHUYECKOU HEKOHTPOJSIUPYEMOUN aKTUBaL UK

KOMMINMeMeHTa
AKTnBaumsa >
perynauus
-> [oBpexaeHne
OpraHoB
Perynaumsa

doakTopamu H un |

AKTMBaLUS

Perynauyuga
MeMOpaHHbIMM
benkamm

[loBbIlLEHHAA akTMBaLKUA
- XpoHUu4Yeckas
HEKOHTpOSInpyemas
aKTuBaLus
anbTepHaTMBHOIO NMyTH

— MoxeT 6bITb Bbl3BaHa
doeHOMEHOM YcurneHue
dyHKumm (myTaumm C3
nnn CFB)

S. Jokiranta



CKB, ADC

« DopMMUPOBaAHME UMMYHHbIX KOMMJ/IEKCOB 3anyCKaeT akTUBaLUIO
KOMMAEMEHTA

* PUCK noBTOPHbIX NoTepb bepemeHHocTH (<10 Heaenb), HEOOBACHNUMOM
cmepTu naoga (> 10 Hepgenb), TAXKENOMN MPE3KAAMIMCUN NN 3a0EPHKKM
pPa3BUTUA Nnoaa <34 Heaenb NoBbIWEH NPU 06ounx 3abos1eBaHMAX

* CKB yacTto cBA3aHa ¢ HM3Kkum C3 n C4. MaHudectaumsa Bo Bpems
bepeMeHHOCTM YaCTO XapPaKTEPM3YIOTCA TAXKEON apTePUaIbHOM
rmnepTeH3nen n npotenHypmuen. Ho npeaknamncus He xapaktepusyertcs
HU3KUM C3 nnm C4 ypoBHem

e TAXKEenNaa npeaknamncua u CKB cBA3aHbI ¢ yBEANYEHNEM TEPMUHA/IBHOM
aKTMBALMM KOMNAEMEHTA, U3MepPEHHAA C MOMOLLbIO NA3a3Mbl U MOYMU
bnomapkepos C5a n SC5b-9 (Burwick n ap, 2013)



[MTapokcuamanbHaa HOYHas remorrnoounHypus
1928-1931 Strubing-Marchiafava-Micheli Syndrome

npuobpeTeHHOEe KnoHanbHoe 3aborneBaHune,
XapaKkTepuayrLleecs:

« XPOHUYECKNUM BHYTPUCOCYAUCTbLIM
reMonmn3om

* BbICOKMM PUCKOM pa3BuTusi Tpomb0308B
* [lopaxeHuem noyek

* YHacTblM «HacnoeHnem» Ha anjiaCtn4eckyto
dHEMMUIO
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ACUTE HEMOLYTIC (LEDERER'S?) ANEMIA*
Reronr or A Case
Tuostas H. McGavacx, M.D.4

NEW YORK CITY

HE of t i ia de- The blood (Table 1) showed a in of 22
T s 193 o oo o . e e o o 1, e o 13 1
tince clinical cnlily. characterized by its occur- :nw&lm;zdlwm:’:l h “". M‘"‘"“ll “’“."': TS
rence in nd tients under thirty, the absence of a0y e cent being immatare forms, | per cent m"- w" ‘u'h. 2

familial blood dyscrasia, a sudden onset, high fever,
a rapidly appearing severe macrocytic anemia with

reticulocytons, marked leukocytosis, negative blood
cultures, and nftcn complete remission following

a single transfi The p report deals
with a case varying in certain major respects from
the above picture, particularly in its complete
failure to respond to repeated transfusions.

per cent lymphocytes, 3 per anlmoooqtandl
cent Rieder celle Mmlﬂmw&up«m{:
millimeter, thymucrocmmdummmpm-

ysis
of pH 58 and speu&c gravity 1.015; albumin, wgar, ace-

Casz Rxrour tone, diacetic sod and indican were shaent; the sediment

contained a very few hyaline cast, and 2 kw .

A. ]. (No. D}5.37), -l7yurdduvlwudmndw and cuboidal epithelial cells. Nome of several blood cul
the hospital on January 16, 1937, co ing of weal tures yielded any growth at the end of 72 hours. The
and pain in the left of the fecer were pegative for occult blood and for parasites or
She stated that she been well until December 24, their ova, Blood Wassermann and Kahn tests were nega-
1935, when she developed an ummpmm infection, tive with cholesterolized and The

antigens.,
rate was 35 mm. in 15 minutes, and 42

the weaknews, these o all disappeared in a le\v
days. On January .l9 .!hm!ndbecnlmnolthc

lowed in 24 houn by jaundice and ¢hy<olmcd
ugel; On January 11, 1937, the paticnt became con-

sociated with it were 3 weptic type of with

mm. in | hour (cell volume, 15 per cent). Bonemarrow
blood taken on April 15, showed 3 differential count m
noted in Table 1. Blood typing revealed 3 Group O re-
spomse. It s significant that neither agglutination nor
hamlmuwamhnmkhmglkpmnm
nmldntdhdwadmlbuu&um

The patient ran a moderate temperature, ng from
996_&:100'!-’ mnymmmeﬁmssapaw
howp stay. The spleen remained approximately the

profuse night syweats and remissions around 4 3. m., in-
creasing pallor, weaknew and episodes of epistaxis. The
meywduddmdownutdu of roasilli.

nmlmﬂy mcnu:, peostrated, white girl, with 3 pube of

120, resp 24 and H026°F. The skin
prosented » waxy pllot and 3 lcmolwellow ot The
scleras were Al were ex.

tremely pale; no petechiae were noted. The anterior cer-
vical lymph nodes were slightly enlarged, The heart was

10 the left, with the apex impulse visible and
palpable 2 am. w0 the left of the midcdavicular line in the
Sth intercostal interspace. The It wound was shortened.
'ﬂserl\ythmmn(mlinmx mnwnaooh.bh\viug

in the Sed intercostal interspace.  The blood prewure was
1270, A tender maw wan palpable in the left upper
quuhm of me lhdum:n. extending downward from
in to within | cm. of the um.
bilical kvel and medially to about 2 cm. from the midline.
The liver edge was felt 2 fingerbreadihn below the right
contal margin. Tt was soft, umooth and nontender, There
Was 00 aKites.

Wn.-umdum-.mv-\uuwu‘u
Forvier, Flower-Flih Averss Haspltal,

Madical Sorvier,

ALTTRT "- madvine, New Yok Modual College.
phowcan, Flaen-Fidth Avesse Hepitil e

same size a1 on admission until it was remaved on Febeo.
2ty 3 to relieve the symptoms of cozing gums and low

farcts involved the entire dqxh of tbc spleen.  The path.
oioghﬂ (Dr. W. E Youlind) report was, in part, s

Onmumpcmtheououmﬁupw
features are a primary hypertrophy and hypermitosis
o‘mlh rnpidd«lh.mduhdnl«mu:
el ‘« § Ml 9 '3
codnophific myclocytes. There are also small and
lugcuwmluc«ﬂlmdup}yunnedmxh
Some of these cells r bled the trans.
tonal cells of the blood; othtnrm:nblodlugeph-u
cells. A fow are lear with
philic granules in their cytoplawm, Thatmuuuy
mitotic figures among these celle.
Dameshek® considers these latter cells identical with the
type be' has peeviowly described as the erythrogone.
Cultures of the spleen, both acrobic and snaerobic,
hkdhlhmva:mmbdmncn2n«kwbdolob
scrvation.  Wherever splenic material had touched blood.
npr slants and plates, heenolysis np-dly occurred.  Such
hemolytic activity was demonstrable against the patients
own celly and those of Groups O, A and B No tests were
made with specimens of blood from Group AB. A spedi-

* O4yeHb peakoe 3aboneBaHne
* BbIABNAKT remaTonoru

* Mbl Takux OOfbHbIX HE
BCTPETUM



NMHI 1 oOwume npobnembl peaknx conesHen

3agepxKka c yCTaHOBIEHNEM
avarHosa (Bpemsi 40 YCTaHOBJIeHUS
AnarHosa MoXxeTt coctaBnAaATb 10 u
OGonee ner)

Owunbo4Hble AnarHo3bl (4acTo
MHOrOKpaTHbIE)

CnoXHoe gBMXeHue nauneHTta no
pa3nn4yHbIM cneymanmcTtam u
LEeHTpaM 00 AnarHosa

[Mpobnembl mexxaucunninHapHom

npeemMCcTBeHHOCTHU

KnuHnyeckue nposasneHus MNMHI

KnnHuyeckne npusHakm 1 CUMNTOMBI Yactora (%)

Tpomb0o3bl 39%!?
OppbiLKka 66%02
JleroyHasi runepTeHs3ns 47%:3
XpoHn4yeckasa noyevHasi HeoCTaTO4HOCTb 65%*
Bonu B XunBote 57%?
AHemus no 100%°
CnabocCTb, HapyLLeHMEe KayeCcTBa XKU3HN 96%?
[emornobunHypms 26%°
Oucdarus 41%?
OpeKTunbHaa aAncdyHKUUS 47%?

1. Hillmen P et al. N Engl J Med 1995;333:1253-8;

2. Meyers G et al. Blood (ASH Annual Meeting Abstracts) 2007;110:abs 3683;

3. Hill A et al. Br J Haematol 2010;149:414-25; 4. Hillmen P et al. Am J Hematol 2010;85:553-9;

5. Luzzatto L, Gianfaldoni G. Int J Hematol 2006;84:104-12; 6. Parker C et al. Blood 2005;106:3699-709



OcobeHHOCTU 3ab0oneBaHUA

PacnpocTtpaHeHHoCTb: 15.9/MmunnuoH?

CpegHuni BO3pacT nauueHToB npu
noctaHoBke avarHosa — 30 net?3

35% naumeHToB ¢ NMHI noruGaror B
TeyeHue 5 neT nocre NocTaHOBKU
AnarHo3a, HeCMoOTpSA Ha

noadep KMBaroLLLy0 Tepanmio®

Mporpeccupyrouiee 3aboneBaHue:;
XapakTepu3yeTcst XPOHUYECKUM,
KOMMJIEMEHT-0NOCPEAOBaHHbIM
remonn3omz4

BblXKuBaemocTb nauueHToB (%)

80 -

60 -

40 -

20 -

BbikuBaeMoCTb NauuMeHTOB C MOMEHTa
noctaHoBku guarHo3a (80 naumeHToB c MHIM)

100+

Fpynna KoHTponsa 13 obuweii
nonynauun, CONOCTaBMman no
nonay v BO3pacry

MayuneHTtbl ¢ MHI

0 5 10 15 20 25

JleT nocne NOCTaHOBKM AMArHo3a

References: 1. Hill A et al. Blood. 2006;108:290a. Abstract 985. 2. Nishimura JI et al. Medicine. 2004;83:193-207. 3. Socié G et al. Lancet. 1996;348:573-

577. 4. Hillmen P et al. N Engl J Med. 1995;333:1253-1258.

46



MHI" xapakTepusyetcs
XPOHNYECKOU HEKOHTPOSIUPYEMOM aKTUBaUen KoOMnremMeHTa

« [lpuuunHa - npnobpeteHHaa myTtauus reHa PIG-A, npwu
KOTOPOU KITETKN KPOBM YTpaymMBatloT C NOBEPXHOCTU
MemMbpaH 6ernkn-perynatopbl komnnemeHTa (CD55 u
CD59)4

« YTpaTa 6enkoB-perynaTopoB C NOBEPXHOCTU KNETOK
NPUBOAMUT K XPOHNYECKON HEKOHTPOSIMpYyEMOM
aKkTMBaUUM KOMMNemeHTa u remonnay?

 [MocneacTBuAa XpoHMYECKON ANCHYHKLUN CUCTEMDI
KOMMNIeMeHTaA:

— Tpomb03bI°
— [NopaxeHne opraHoB-muLLeHen!-o

— Bbicokasa cmepTHOCTB:/

References: 1. Brodsky R. Paroxysmal nocturnal hemoglobinuria. In: Hoffman R et al, eds. Hematology---Basic Principles and Practices. 4th edition. Philadelphia, PA: Elsevier Churchill Livingstone; 2005:419-427. 2.
Rosse WF et al. Hematology (Am Soc Hematol Educ Program). 2004:48-62. 3. Wiedmer T et al. Blood. 1993;82:1192-1196. 4. Rother RP et al. JAMA. 2005;293:1653-1662. 5. Hillmen P et al. Blood. 2007;110:4123-
4128. 6. Hillmen P et al. Am J Hematol. 2010;85:553-559. 7. Hillmen P et al. N Engl J Med. 1995;333:1253-1258. 47



YTpaTa perynsatopHbIX 0enkoB Ha MeMbpaHe
NOBbILLAET YA3BUMOCTb KIIeTOK K aTake KOMMJIeMeHTa

MyTtaumsa PIG-A npuBoauT K yTpate GPI-akopd, npy noMoLm KOToporo 6enkm-
NHIIMBUTOPbI YOEPXKNBAKOTCA HA NOBEPXHOCTU KIETOK

CD55 n CD59 npensTtcTBylOT
¢opmumpoBanmo MAK Ha
MeMbpaHe KneTok

KneTtkn knona MNMHI xapakTepusytotcs 4euumtomM 3awmTHbIX 6EenKoB, KOTOPbIM
Heobxoanum GPI-akopb Ansa NPUKpPEnneHns K KNneto4Hon memopaHe!

References: 1. Borowitz MJ et al. Cytometry B Clin Cytom. 2010;78:211-230.
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HekoHTponnpyemaa aktuBauus
KOMNIieMeHTa

YTpaTta ¢ NOBEepPXHOCTU KNETOK OesiKoB-
perynsitopos
CcHuxaet yctonumBocTtb NHIM-kneToK K
' BO34EeVUCTBUIO CUCTEMbI KOMMNEMEeHTa U
npuBoAuT K (popMmmnpoBaHuUIO

MeMOpaHoaTaKylLwero Komnsiekca




MembpaHo - atakyowmn komnnekc (MAK)




[TopaxeHune noyek npu NHI

OO0pa3zoBaHue reMOITIOOMHOBBIX
CJICTIKOB B KaHaJIbIIaX

[ToBpexaeHune, oTek
AIIUTECIUOLIUTOB

remorno06MHypuinHbIN
KaHa/bLeBbliA HEKPO3

peabcopbuumn remornobmHa B
MPOKCUMANbHbIX KaHa/bLax

# remocuaepos

TPOMOO3bI COCY/I0B IOYEYHOI0 PycJia

7:00 10:00 12:00 17:00
[emornobunHypus 1
Oednumt NO

BA30KOHCTPMKLMA
adppepeHTHOM apTepuron.l

nporpeccupyloLas
noyeyHasa uwemms

Roéth A, Duhrsen U. Paroxysmal
nocturnal hemoglobinuria. Dtsch
Arztebl. 2007;104:192-19751



[TOCTTPOMDOTUYECKUM CTEHO3 MOYEYHbIX apTEPUN Y

naumMeHToB c NpuobpeTeHHOM TpoMmbodunmnen

Patients (n=77) Patients Patients
with no  with
RAS RAS
(=57} (n=20)
Primary APS E 4
Secondary APS S d:é 16
Median age (years) 26%‘CTeHO3 45 43
Mean systolic BP (mm H o 160 155
Mean diastolic BP {mm H no4ye4yHoun apTepMM 1 100 104
Median creatinine [umulf?—/ |‘;84 185
Diabetes 2
Smaking 1
10
2
Obesityloverweight \_ 1
Mephritic/nephrotic syndrome 11 2
FPastthrombotic events (arterialivenous) 55 18
Pregnancy related morbidity 41 4

APZ, antiphospholipid syndrome; RAS, renal artery stenosis.

The Kidneys in Paroxysmal Nocturnal Hemoglobinuria

By Douglas A, Clark, Stephen A. Butler, Victor Braren, Robert C. Hartmann, and David E. Jenkins, Jr.

Long-term study of 21 PNH patients revealed an unex-

necrosis which were confirmed by autopsy studies. Hyper-

p dly high incid of | and ic renal
abnormalities. Most patients demonstrated varying
degrees of h ia and pr inuria distil from hamo-

1ad h

developed in eight pati Urinary tract infection
was uncommon. The renal findings bear striking similarity
to those of sickle cell anemia. Contrary to the usual

globinuria. Evaluation of renal f ion r yp

nuria, abnormal tubular function, and declining creatinine
clearance. Radiologically these patients had enlarged
kidneys, cortical infarcts, cortical thinning. and papillary

AROXYSMAL nocturnal hemoglobinuria

(PNH) is a rare, acquired hemolytic disorder of
unknown etiology characterized by two major clinical
features: chronic intravascular hemolysis with epi-
sodes of gross hemoglobinuria and diffuse venous
thrombesis. The clinical course of any individual
patient with PNH cannot be predicted and may vary
from severe hemolysis and thrombosis to years of
relative quiescence.'* Factors reported as precipitat-
ing hemolysis include infections, reactions to drugs
and immunizations, and exercise, but frequently the
cause remains unknown.

Venous thrombosis is a common problem in patients
with PNH and is the leading cause of death in most
reports.® Al autopsy venous thromboses have been
reported in virtually all organs and vascular beds.

pi our dies clearly sh d id, of wide-
spread renal pathology in PNH most likely due to repeated
microvascular thrombosis similar to the venous thrombo-
sis involving other organs in this disorder.

This report is a review of the renal status of 21
patients followed at Vanderbilt University Hospital
from 1957 until the present. Contrary to the usual
opinion, our studies clearly show evidence of wide-
spread renal pathology in PNH most likely duc to
repeated episodes of microvascular thrombosis, similar
to the venous thromboses involving other organs in this
disorder.

MATERIALS AND METHODS

The diagnosis of PNH was confirmed using the acid hemolysis
test’ and the sucrose hemolysis test.'” The case numbers are the
same as in previous publications.”*"'* Age at the time of diagnosis
ranged from 14-67 yr. Time of diagnosis was arbitrarily set at the
onsel of gross hemoglobinuria. (Case 12 never had gross hemoglo-
binuria, and onset in her was timed from the discovery of positive
serologic tests for PNH.) There are 12 females (5 dead) and 9 males
(5 dead). Of the patients who died, 7 were autopsied.

Progressive diffuse hepatic venous thrombosis (HVT)

ic.

9/21 —kopTuKanbHbIN NHMPAPKT

+ Sangle S.R. et al Renal artery stenosis in the antiphospholipid syndrome and hypertension . Ann Rheum Dis, Oct 2003; 62: 999 - 1002.

+ ClarkDA , ButlerSA et al The kidneys in paroxysmal nocturnal hemoglobinuria Blood 1981 57:83-89



BbisiBneHne pa3nnyHbIX NPU3HAKOB NOpPaXXeHus
NoYyekK Nno AaHHbIM pa3NNYHbIX UCCNle40BaHUMN

2]
g

 cHumxeHune CK® meHee 60 Mn/MUH, CTOMKNE USMEHEHUS

MOY€EBOro ocagka-knuHunyeckme npusHakm Xbl'l 64%
* [emocnagepos novek no gaHHeiM MPT-80%

* Mopdonornyeckme N3ameHeHns npn uoncumn nnu

NOCMEPTHOM rmcronorudeckom nccnegosaHnmn-100%

Mathieu D, Rahmouni A, Villeneuve P, et al. Impact of magnetic resonance imaging on the diagnosis of abdominal complications of paroxysmal nocturnal hemoglobinuria. Blood 1995;85:3283-3288., Mulopulos GP, Turner DA, Schwartz MM, et al. MRI of the kidneys in
paroxysmal nocturnal hemoglobinuria. AJR Am J Roentgenol 1986;146:51-52., Nguyen JS, Marinopoulos SS, Ashar BH, Flynn JA. Clinical problem-solving. More than meets the eye. N Engl J Med 2006;355:1048-1052., Rimola J, Martin J, Puig J, et al. The kidney in
paroxysmal nocturnal haemoglobinuria: MRI findings. Br J Radiol 2004;77:953-956., Suzukawa K, Ninomiya H, Mitsuhashi S, et al. Demonstration of the deposition of hemosiderin in the kidneys of patients with paroxysmal nocturnal hemoglobinuria by magnetic
resonance imaging. Intern Med 1993;32:686-690., Clark DA, Butler SA, Braren V, et al. The kidneys in paroxysmal nocturnal hemoglobinuria. Blood 1981;57:83-89,Tanaka YO, Anno |, Itai Y, Abe T. Paroxysmal nocturnal hemoglobinuria: MR findings. J Comput Assist
Tomogr 1993;17:749-753.,Zachee P, Henckens M, Van DB, et al. Chronic renal failure due to renal hemosiderosis in a patient with paroxysmal nocturnal hemoglobinuria. Clin Nephrol 1993;39:28-31., Jose MD, Lynn KL. Acute renal failure in a patient with paroxysmal
nocturnal hemoglobinuria. Clin Nephrol 2001;56:172-174, Hill A, Reid SA, Rother RP, et al. High definition contrast-enhanced MR imaging in paroxysmal nocturnal hemoglobinuria (PNH) suggests a high frequency of subclinical thrombosis. Blood 2006:108.]. It may be
due to NO depletion leading to arterial constriction but also chronic hemosiderosis and microvascular thrombosisRoubidoux MA. MR of the kidneys, liver, and spleen in paroxysmal nocturnal hemoglobinuria. Abdom Imaging. 1994;19:168-173




[lopaxkeHne noyekK npum MHI

I'emocunepos

e KT-uyBctBUTENBHOCTH 63%,
cretupuaHoCTh 96%
* MPT-4yBCTBUTEIBHOCTD U
crierupuuHocTb-okoj10 100%

M.Queiroz-Andrade et al MR Imaging Findings of Iron Overload RadioGraphics 2009; 29:1575-1589

Nair RK, Khaira A, Sharma A, et al. Spectrum of renal involvement in paroxysmal nocturnal hemoglobinuria: report of three cases and a brief review of the literature.
Int Urol Nephrol. 2008;40:471-475.)

Roubidoux MA. MR of the kidneys, liver, and spleen in paroxysmal nocturnal hemoglobinuria. Abdom Imaging. 1994;19:168-173.)
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CoBpemMeHHasa KoHuenuua natoreHesa alyYC —
KomMmnnemeHT-onocpegosaHHoun TMA

[Mpegpacnonaratouine
doaKkTopbl

KomMmnnemeHT-akTmBupyrowmne
doakTopsbl

NHdekumnm

bepeMeHHOCTb

nekapcrtBa

XUpypruyecknue smeLlaTenbLcTaa
TpaHcnnaHTayms
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Wada et al. Thrombosis Journal (2018) 16:14
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B ocHOBe aTUNMUYHOIro reMOSIMTUKO-YPEMUYECKOIrO CUHAPOMA FIEXUT
TpomboTuyeckaa mmkpoaHruonatusa (TMA)

KNMHUKO-MOPdONOrM4eckum CUHAPOM, XapaKkTepuayoLnm
nopaxeHNnem cocyaoB MUKPOUMPKYNATOPHOrO pycna

OpranHas gucdyHKUMNA
[OwnarHoctnka TMA ocHoBaHa Ha P AVCCPYHKL

HanM4YnMM TPoMOOLNTONEHNN U
MMKPOaHrnonaTU4yeCcKoro remosnmsa
(MAT'A) B coveTaHun ¢ npu3Hakamu
NOpaXXeHnsa nodvek n/mnum

9KCTpapeHaribHOro nopaxeHus

AHemMmusn

(MArA)ec Tpom6ouutoneHus
c¢dpparmeHTaumen (<150 000 B mKn.)

S3pPUTPOLIMTOB



CuctemHasn komnnemeHT-onocpeaosaHHasa TMA Bbi3biBaeT
noBpexaeHne MHOXecTBa OpraHoB U CUCTEM

Moukm

Y >50% 60onbHbIXx pasBuBaetcA TXMH?!
* CHuxeHne CKo 6

* [NoBblLLIEHME KpEeaTUHNHA?

* MpoTenHypus®

» OTekn,* 3nokayectseHHas Al

Cep.qequ-cocy.qMCTaﬂ cCucTemMma
CeppaevHo-cocygucTas narosnorus
npucytcTByeT y <43% 6ONbHbLIX>

* MHdpapkT mnokapga®

* MMnepTeH3us®

 Backynonatus®

* MaHrpenHal?

XKKT
UHC Y £30% 60nbHbIX MMeeTcs anapeal
HeBponoruyeckasi CUMNTOMaTHKa T

npucyrtcTByeT y <48% 60nbHbIX3
* OrnyweHHocTb’

* NHcynbt!

» QHuedanonatma®

» Cypoporu®

* TowHoTa/peoTal?
* MaHkpeaTnT!?
 bonu B xwnBoTe’

* [acTpoaHTEPUT

» Hekpoabl neyeHuns

Jlerkne

* Opblwka’

* JleroyHble KpoBOTEYEHUALS
» OTek nerkux®é

3peHue
* OKKIHO3USA cocyaoB rnasHoro gHal4

Cucrema KpoBM

» TpomboumTOoneHus?!

o CHVI)KeHI/Ie raI'ITOFJ'I06|/| Ha1 1. Caprioli J et al. Blood 2006;108:1267-79; 2. Ariceta G et al. Pediatr Nephrol 2009;24:687-96;
1 3. Neuhaus TJ et al. Arch Dis Child 1997;76:518-21; 4. Stahl AL et al. Blood 2008;111:5307-15;

* MNoBkiweHre J'I}J,F 5. Noris M et al. Clin J Am Soc Nephrol 2010;5:1844-59; 6. Loirat C et al. Pediatr Nephrol 2008;23:1957-72;
e CHWXXeHue reM0rj'|06|/|Ha1 7. Ohanian M et al. Clin Pharmacol 2011;3:5-12; 8. Sallée M et al. Nephrol Dial Transplant 2010;25:2028-32;
o |.|.|I/ICTOLI,I/ITO31 9. Kavanagh D et al. Br Med Bull 2006;77-78:5-22; 10. Malina M et al. Pediatr Nephrol 2013;131:e331-5;
11. Zuber J et al. Nat Rev Nephrol 2011;7:23-35; 12. Dragon-Durey MA et al. ) Am Soc Nephrol 2010;21:2180-7;

13. Sellier-Leclerc AL et al. J Am Soc Nephrol 2007;18:2392-400; 14. Larakeb A et al. Pediatr Nephrol 2007;22:1967-70




ATUNNYHBIA TEMOIMTUKO-YPEMMYECKUN cnHapom (al'YC) ssnsaeTcs

HKU3HEYTPOKaLWNMM COCTOAHNEM

* al'YC MOXKeT NpMBECTU K HapyLUEHUAM PYHKLMN OpraHOB M rmbenm

nauueHTa:

79% nauynenTos ¢ al'YC Hy»XaatloTcAa B AMannse, y HUX BOSHUKaeET
XPOHMYECKOE TMOBpPEXKAEHME MNOYEeK WAM OHM normbatoT B

TeyeHue 3-X IeT OT Ha4vana MaHMdDECTaLI,MM 3360ﬂeBaHMﬂ,'

oT 33 no 40% nauMeHTOB YMMUPAKOT UAMN Y HUX Pa3BUBAETCA
TEPMMUHANbHAA CTAAMA MOYEYHOW He[oCTAaTOYHOCTU  NpU
nepsom KAMHNYECKOM NPOABNEHUMN, HecmoTpA Ha

naa3moTepanuio.

[o 70% nauuMeHTOB HYXAalOTCA B

1,00 ananuse nnam pgocturatot TMNH 3a 1
@ rog
o
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HabnwgeHne
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CaprioliJ et al. Blood. 2006. OTparkeHbl cnyydam ¢ myTaumnen dpakropa H.

1. Noris M, Caprioli J, Bresin E, et al. Clin J Am Soc Nephrol. 2010;5:1844-1859. 2. Caprioli J, Noris M, Brioschi S, et al; for the
International Registry of Recurrent and Familial HUS/TTP. Blood. 2006;108:1267-1279.

TMNH — TepmnHanbHaa novYevyHaa HeJO0CTaTOYHOCTb



AtnnuuHbiia NYC — 3ab60n1eBaHMe, OCHOBY KOTOPOrO COCTaBAAET NPEUMYLLLECTBEHHO FEHETUYECKU 0OYC/IOBNEHHbIN
AedeKT perynaumnm anbTepHaAaTUBHOIO NYTU KOMMNNEMEHTA, PE3YNbTaTOM YEro ABASETCA €ro XpOHUUYeCcKasn
HEeKOHTPO/IMpyeMan aKTUBaLuA.

[JedeKT perynaumnm komnnemeHTta ( HacneacTBeHHbIM Uan npmnobpeteHHbin aedekt CFH, CFl, MCP, THBD), npuBoaaT
K HapyLUeHUIO 3aLMUTbl SHAOTE/IMA/IbHBIX K/IETOK OT aKTUBAL MK CUCTEMbI KOMMNIEMEHTA BCNeACcTBMe aedpuunTta nnu,
yawe, PYHKLUMOHANIbHbIX HAPYLIEHUIN 3TUX NPOTEUHOB.

B pe3ynbTaTe 3TOro Ha NOBEPXHOCTU K/IETOK 3HA0TEeNUa ycunuaerca obpasosaHmne MAK, Bbi3biBatoLlee nx
nospexkaeHue c obHaxkeHnem cybsHA0TEeIMANIbHONO MaTPUKCa, TpaHcPopmaumen atpomboTrnyeckoro ¢eHotmna B
npoTtpomboTuueckum 1 nocneayowmm obpasoBaHnem Tpomoos.

[JONONHUTENbHBIN BKAAA B nNpouecc TPomboobpa3oBaHMA BHOCUT TaKKe aKTUBALLMA KOMMNJIEMEHTA Ha NOBEPXHOCTH

TPOMOOLMUTOB, NPUBOAALLAA K YCUNEHUIO UX GYHKLMOHANbHOM aKTUBHOCTU



MayneHTbl ¢ AnarHo3om alYC noaBepratoTcaA NMOCTOAHHOMY PUCKY OC/IOXKHEHUWN CO
CTOPOHbl BCe€X OpraHoOB WM CUCTEeM, HeCcMOTpPA Ha WHTEHCUBHOE TMpUMeHeHue
nnasmartepanuu (nnasmadepesa/ MHPy3nii nnasmol).



[MpumeHeHUue aKynusymaba npm al'YC:

CoxpaHseT 1 yny4liaet PyHKLNIO OpraHoB

« [lpenorepalyaet passutme tTepmuHanobHon XINH npu paHHem Ha4vane
Tepanmu

e YnydwaeT oyHKLUMIO NoYeK
» [1lpeooTBpallaeT nopakeHue apyrux opraHoB
 [lo3BongaeT npekpaTuTb Ananms npu CBOEBpeMeHHOM Hadvarne Tepanum

yﬂy‘—l laeT Ka4eCTBO KN3HU
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MNaunenTtka N.A., 50 net

[TaumeHTka noctynuna B HUAIM 1 13.01.16 ¢ MacCcMBHbIM MaTOYHbIM
KpOBOTEYEHMNEM

[Tpu noctynneHuun . Tskenasa aHemus (He 59), Tpombountel 183.

[TpoBeAeHO pa3nenbHoe AnarHoCTUYECKOe BbicKabnmBaHWe Crin3ncTou
NOSTOCTU MaTKM U LiepBUKarbHOIo KaHasa, KpoBonoTteps npu ornepaTtuBHOM
BMeLwlaTenbcTBe oueHeHa B 400 min.

OTMbITbIE 3puTpouUNTbl, HB 76 r/n.




14.01. >kanoObbl Ha OAbILLIKY, TOLLUHOTY, PBOTY, 60NM B 3anNuractpmm n BHU3Yy
)XMBOTA, NOSIHOE OTCYTCTBME MOYN.

AL 0o 200 n 120 mm pT CT.

[Tpn obcnegoBaHun: NpuUsHakn TpomboumToneHnn (oo 64 Toic),
KpeaTuHUH 250 MKMornb/n.

BoinonHeHo Y3l HUXKHUX KOHEYHOCTEN, BbIABEH OBYXCTOPOHHUA

TPOMBDO3 rnyboKMX BEH HUXHMUX KOHEYHOCTEN , NON3yLWnn TPOMO Mo
HIB.

[To gaHHbIM 3XO KI™ nerovHasa runepteHana (TIAJ1A)

Ctumynauunsa gnypesa nasmkcom (1200 mr)bes otBeTa. |
TolwHoTa, pBOTa COXPaHAMNMUCH |




15.01-HapacTaHune aszotemuun 0o 780 mkmonb/n, nporpeccnsa aHemun (HBS2)
TpombouutoB oo 17 Toic., JIAI- 2512 en/n, wnsountos-250 Ha 10 000 (2,5%).

[P yepes geHb ( B MexXauanusHble HU KpeaTUHUH BHOBbL noBbiwanca o 700)
HedpakuymoHnpoBaHHbIWN renapuH
PacLunMpeHHbI OHKOMOUCK-0TP.

AOAMTC 13-45%, Bon4aHou4HbIM aHTUKoarynaHT, AKJ1, aHTn B2 rmmnkonpoTtenH 1
oTpuuaTenbHbIE.

16.01.nosiBNeHme BbICOKOro YpOBHSA aMmunasbl, gekomreHcauums no rmukemunm (7,0-14,0),
4yTO ObINO pacueHeHo Kak TMA nomxenyoodHou Xenesol.

18.01-eBeaeHve 3IKynuaymaoda 900 mr,
Yyepes 3 Yaca —nossrneHne moyu!




19.01-kpeatnHuH 350, TpoMbouunTbl 46, HB 72

25.01- 900 mn akynunsymaba

KpeatnHuH 340-220-150-104 mkmonb/n. Tpombountbl yeenniunucb o 430 Teic., HB 76
r/n. JleroyHaa runepteH3nst cHuaunaces Basoe, Y3l BEH HMXKHUX KOHEYHOCTEN —
Ha4yanbHasa pekaHanmsauus.

01.02. 900 mn akynusymaba KpeaTnHuH 92 mkmornb, HB 87,
TpombounTsl 440.

* beHKLI,I/IFl Nno4vyek BOCCTaHoOBJ1€HA MNMOJIHOCTbIO



B3anmopencTeme myTaLmMii B reHax CUCTEMbI KOMMIEMEHTa € paKTopamm

BHellHen cpeasbl
MyTaunu

¢akTop H (CFH) * wsonup. CFl * oTp. aHTM-CFH —aHTUTeNa
CFHR1 *  KOM6uHMp. MCP «  usonup. MCP (CD46)
$akTop B (CFB) *  nonoXwut. aHTn-CFH —aHTtutena

C3

N\

y 7

CucremHble 18% qu)eKquﬂ
3abonesaHuA k
$ AKTMBaLI,MFI KOMniaemeHTa

2% 7%

74
MO3ra 24%

Aunapes @ NeKapcTBa

KomnsiemeHT-aKkTn BUpyrowme COCtToAaHUA

Zuber F. Transplant Rev, 2013
Noris M. et al., Clin ] Am Sos Nephrol.,2010;5: 1844-59



JIlobble MaHUNYNALKMU C MaTKOM (B TOM uKcne pydyHoe ob6cnepgoBaHue NocnepoaoBOM MaTKU U KecapeBo cevyeHue)
— TpUrrepbl AN aKTMBaALMM KOMIAeMeHTa. MaHUNUAALUNMM Ha MATKe XapaKTepPMU3yoTca MOLHbIM BbiIGpocom
NPOBOCMNANUTENbHbIX LMTOKMHOB, B OCHOBHOM UHTEPAENKUHA 6, UHAYLUMPOBAHHOIO 3KCNpPeccMen TKAaHEeBOro
$aKTopa, YTO NPUBOAUT K aKTUBALMM SHAOTENNA, MOHOHYK/IEAPOB M CUCTEMbI FeMOCTa3a, 3anyCcKan KaCcKaaHyto
aKTUBALMIO KOMM/IEMEHTA.

[case erorr

Two cases of myomectomy complicated by
intravascular hemolysis and renal failure:
disseminated intravascular coagulation or hemolytic
uremic syndrome?

loannis Tsimpanakos, M.D.,* John Connolly, Ph. WY Kyriaki S. Alatzoglou, M.Sc.,

Camilla Rowan, M.B., B.S., B.Sc.." and Adam Magos, M.D., B.Sc., M.B., B.S.,"

# Minimally Invasive Therapy Unit and Endoscopy Training Centre, University Department of Obstetrics and Gynaecology.
Royal Free Hospital, I d: ® D of Nep gy. Royal Free Hospital, Hampstead: © UCL Institute of Child
Health; and ¢ Department of Histopathology, Royal Free Hospital, Hampstead, London, United Kingdom

Objective: To present two cases of myomectomy complicated by intravascular hemolysis leading to acute renal
failure and discuss the differential diagnosis and possible mechanism.

Design: Case report.

Setting: Minimally Invasive Therapy Unit, University Department of Obstetrics and Gynecology.

Patient(s): Two premenopausal patients with uterine fibroids.

Intervention(s): Both patients underwent otherwise uncomplicated myomectomies, one by laparotomy and one by
laparoscopy. with toumiquets around the uterine and ovarian vessels being used to control intraoperative bleeding.
Main Outcome Measure(s): Renal function in the postoperative period.

Result(s): Both patients developed a very rare complication after surgery of severe thrombocytopenia with micro-
angiopathic hemolytic anemia leading to acute renal failure. One patient made a full recovery within weeks but the
other still has reduced renal function almost 2 years after the surgery. The differential diagnosis consisted of
disseminated intravascular coagulation or hemolytic uremic syndrome.

Conclusion(s): The etiology of thrombotic microangiopathy in these patients was unclear, but disruption and ma-
nipulation of fibroids during surgery may have led to the dissemination of pro-coagulant tissue factor containing
particles leading to disseminated intravascular coagulation or hemolytic uremic syndrome, perhaps aggravated by
utero-ovarian ischemia caused by the tourniquets. (Fertil Steril® 2010;93:2075.e11-e15. ©2010 by American Society
for Reproductive Medicine.)

Key Words: Myomectomy, fibroids, renal failure, hemolytic uremic syndrome, coagulopathy

FIGURE 1

Cortex from renal biopsy from patient 2 showing extensive cortical
necrosis with a necrotic artery (arrow) and a thrombosed
glomerulus (arrowhead).
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These two cases represent very rare complications that occurred
.+ inalarge series of patients operated on in our hospital over the years.
i We suggest that gynecologists should be aware of their occurrence

and monitor all patients carefully in the first postoperative hours.
Early detection of a drop in platelet count and hemoglobin may be
~ the firstindication of this severe but rare complication, even in cases
that did not seem to be surgically challenging.

Tsimpanakos. Intravascular hemolysis after myomectomy. Fertil Steril 2010.




ATUNUYHBIA TEMOJIMTUKO-YPEMUNYECKUINA CUHAPOM U
bepeMeHHOCTb:

Fakhuri F et al. ] Am Soc Nephrol 2010



KOMMNAEMEHT M TMNepTeH3UBHbIE OCNIOXKHEHNA BepeMeHHOCTH

[ecTauMOHHAA rMNepTeH3naA, npeakaamncua, Taxenas N3 (Bkntoyasa HELLP),
aknamncma (ACOG 2013)

* 13 — BeayLLan NPUYMHA MAaTEPUHCKOM U HEOHATaNbHOM 3a601€BaeMOCTU U CMEPTHOCTU MO BCEMY
MUpPY. KnnHnyeckas maHmdpectaumna — WWMPOKUN CNEKTP SHAOTENNANIbHOM ANCHYHKLMN.

¢ MMMYHHaﬂ cncrema — KiiroyeBan posib B NnatoreHese, HapyweHme aHrmoreHe3sa naadueHTbl

* ypoBHM yBenndenmnsa C3, C4, n CH50 v 3ameTHOe nosblleHMe pacliensieHHbIx npoayktos (Bs, C3a,
C4d n pactBopmmon C5b-9), uto npeanonaraeTt yBesiM4eHUe OCaKAEHNA KOMMNIEMEHTa B NJ1aUeHTe
JTW AJaHHble YKa3bIBAOT HA aKTUBALMIO KaK K/IAaCCUYECKOro, Tak U afIbTEPHATUBHOIO NYTW.

* [loBblweHne C5a [ouTn BCe..

* [losbiweHne sVEGFR-1 ’

* MblwmnHaa moaens — BBeaeHne nHrnbutopa C3
npeaoTBpallaeT cmmntomol 13

* C1g- BO3MOXHaA ponab B nNpeaoTBpaLleHUU i AN

aHOMa/ M nnaueHTaunun n Mo ‘f';.;?"_ )

e TapreTHoe Bo3geicTeme Ha C5-C5aR g8

79}
(KaK moXXHO Bbonee paHHee Ha3HaveHue) ; '
(c)Tatyana Kirsanova

KTo-TO KpOome meHA?



IJKynu3ymab 6nokmpyet obpasoBaHue TepMUHaNbLHOro

KOMIJ1IeKCa KOMITJIeMEeHTa

Kackap komnnemeHTal
AKynnM3ymao

OKynn3ymab nmeeT BbICOKOE
cpoacTteo ¢ C512

Brnioknpyet akTMBHOCTb
TepPMMHAarnbHOro KoMnremeHTal

NMpokcuma

[MpokcnmanbHbIN KOMMIEKC
KOMMJSieMeHTa OCTaeTcs
JyHKUMOHASTbHBIM

TepMuHanb

1. Rother RP et al. Nat Biotechnol 2007;25:1256-64;
2. SOLIRIS® SmPC: KpaTtkasa xapaKkTepucTika nekapCTBeHHOro
MHIM — napokcmamanbHas HoYHas remMornoduHypus cpenctea COJNIMPUC® (akynuaymab). Alexion Europe SAS 2007



BboiBOAbI

 KomnnemeHT Heobxoamm i HOPManbHOro GYyHKLMOHUPOBAHMA OPraHU3Ma

* 3aKAOYUTENbHbIN 3Tan aKTUBALUN- pOpMUPOBaHME MeMbpPaHO aTaKyIOOLWEro
KOMMJIeKCa, MPMBOAALLEE K YHUUTOXKEHUIO KNETOK

e lonKeH ObbITb HagNeXKallmMm KOHTPOIb benKamun-perynaTtopamm

 KOMN1ieMEHT aKTUBUPYETCA U B HOPpME, Hanpumep, BO Bpema bepemeHHOCTU, HO
YypesmepHaa akTUBaLUKA, B YaCTHOCTKH, yBenndyeHume BbipaboTtkmn C5a, cBa3aHa C
OCNOXHEHUAMMN bepeMeHHOCTH

* TOYHble MEXaHN3Mbl AKTUBALMU KOMIMJIEMEHTA MPU OCNOKHEHNAX BepemeHHOCTH
He YCTaHOB/EHbI, HO N3BECTHbI KOHKPETHbIE TOYKM KaCcKajda, TepaneBTUYECKoe
BO3/1eMCTBME Ha KOTOPble MOTEHLMAaNbHO 3PPeKTMBHO. KoppeKuma perynauum
KOMM/IEMEHTa — BO3MOXHOCTb OMNTUMU3UPOBATb UCXOAbl bepeMeHHOCTU




