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Hereditary angioedema: from treatment of symptoms
to restoration of health

Dr. Hilary Longhurst

Hereditary angioedema is a disorder with high
morbidity and significant mortality, occurring
as a result of unpredictable angioedema
episodes which, if untreated, last several days.
[1].

In the last 10 years, improved understanding of
the aetiology and natural history of the
angioedema attacks has enabled better control
of the disorder. Acute attacks can be
controlled by C1 inhibitor replacement or by
inhibition of the contact pathway with icatibant,
a bradykinin B2 receptor blocker, or with
ecallantide, a kallikrein inhibitor [2]. These
treatments may safely be self-administered by
the patient, enabling treatment in the
earliest stages of the angioedema attacks , thus
preventing development of severe or prolonged
symptoms [3]. For those with frequent or
disabling attacks despite optimal acute attack
treatment, prophylaxis is indicated. Traditional
prophylaxis with attenuated androgens,
tranexamic acid or intravenous C1 inhibitor is
not completely effective and may be
inconvenient or incur unacceptable risk of
adverse effects. Newer prophylactic strategies
produce long term inhibition of kallikrein or
replace C1 inhibitor subcutaneously, with much
improved efficacy and tolerability [4-6]. The
possibility of restoring those with hereditary
angioedema to full health is now within our

sights.
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The risk of infection in congenital and acquired deficiencies of complement

Sanjay Ram, MBBS

Division of Infectious Diseases and Immunology, Department of Medicine, University of

Massachusetts, Worcester, MA 01605, U.S.A.

Complement is an ancient arm of host
innate immune defenses against infections.
The past three decades have witnessed the
discovery of several new roles of
complement beyond fighting infections,
including modulating adaptive immune
responses, clearance of apoptotic cells and
immune complexes that contribute to
autoimmunity, neural synaptic pruning,
organogenesis, effects on tumor growth and
metastasis and regulation of metabolism.
Recently, dysregulation of complement has
been implicated in the pathogenesis of
several diseases, including age-related
macular degeneration, paroxysmal
nocturnal hemoglobinuria and atypical
hemolytic uremic syndrome. Excessive
complement activation also contributes to
tissue injury and end-organ damage in
conditions such as C3 glomerulopathies,
cold agglutinin disease, Guillain-Barré
syndrome, hyperacute transplant rejection
and myasthenia gravis. The recognition of
the central role of complement in the
pathophysiology of these diseases and the
clinical success enjoyed by eculizumab, an
inhibitor of C5, has spurred the
development of several other therapeutic
molecules that target different arms of the

complement cascade.

Caution must be exercised with the use of
complement inhibitors, given the pivotal
role for complement in combating infections.
The risk of infection associated with
complement deficiencies is derived largely
from epidemiologic observations in the rare
instances of persons with inherited defects
of complement. Deficiencies in the classical
pathway (CP) and C3 are associated with
an increased risk of sino-pulmonary,
bloodstream and meningeal infections with
Streptococcus pneumoniae, Haemophilus
influenzae and Neisseria meningitidis.
Infections in persons with alternative and
terminal pathway defects are confined
largely to recurrent, invasive Neisserial
infections. Therapeutic blockade of C5 is
associated with an ~2000-fold increased
incidence of invasive meningococcal
infections, many of which have occurred
despite vaccination and antibiotic
prophylaxis. A number of cases of disseminated
gonococcal infections and invasive disease with
otherwise non-pathogenic Neisseriae have
also been described in individuals on
eculizumab treatment. Studies in vitro
have shown that the lack of C5a generation
fails to support opsonophagocytic killing
even in immunized individuals when C5

activation is blocked, which may explain



their heightened risk of infection.

Selective blockade of the CP or alternative
pathway (AP) alone offers the theoretical
advantage of permitting sufficient C3
activation through the other pathways and
subsequent membrane attack complex-mediated
killing of meningococci. Accordingly,
blocking only the AP permits antibody
(Ab)-mediated killing through the CP.
Selective blockade of Cls of the CP
abrogated  meningococcal  killing in
non-immune  serum, but  permitted
bacterial killing in whole blood containing
specific anti-capsular Ab through the AP
(termed Ab-mediated AP activation).
Similarly, the presence of anti-pneumococcal
capsule Ab in CP-blocked serum also

permitted Ab-mediated AP activation and

C3 deposition, which supported killing of
bacteria in whole blood. Thus, vaccination
with capsule conjugate meningococcal and
pneumococcal vaccines could mitigate the
risk of these infections when the CP or AP
alone are blocked.

As the role of complement in various
disease states is elucidated, targeting
complement proteins offers promising
therapeutic avenues. However, it 1is
important to be vigilant for infectious
complications in these patients. Appropriate
immunizations, judicious pre-emptive antibiotic
treatment, and most importantly, education
of patients and medical providers about the
risks and early signs of infection will help

mitigate these risks. GZJP.CAD.19.05.0379
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Current research progress in the complement system of fish
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Complement and GPI deficiencies with focus on paroxysmal nocturnal hemoglobinuria
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C3 nephritic factor: past, present and future
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BERE & S X h, AR L TRk e fEI L W 2,
Z DWHE X 13 C3NeF 23853 2 KB DRI B W

THTF &b 7rodz ¥, HEILX, A4 VERLEYY
WS AT Rodriguez de Cérdoba #% I hifiZE L, C3NeF
HIE R % B L7z, 2018 4E1C EQA §RiE# 4T, C3
BhE S MPGN JERIOWFFEICH Y LA TV 2,

[C3 BiE & C3NeF]

1990 FLARE Iy BRI ~DBITH H D,
WA Ic BT 5 C3NeF ~0FEH IRl -> 72, L
L, B oEN S EICHE S MPGN %, #fifk
FIH SR E OB R O L 72 C3 BEL VI #i7z
B A 2013 FICIRIBI N 2 & 2 EIC,
AP ORBEEMHALICEAS T2 FEART L L THY
HEHINZ LSk T,

Spitzer > DEHH 50 FFGE L, AL IEHHAE
BhEEE T PREEEH OME TR 2 FIc A7z,
R ZBEIIC U 7200 AR A 2SRRI S & Uik
DT 5, BRESRDERTHHIEIBEG T 55K
BOMEVHEZ2OH Y, WER~DBELHIEL T
W EEEKL TS,

Ky vRY Y LT, C3NeF B3 2 W 7E D&
ZIRVIRY o0, AR L KRB I N7 C3 BIE L
DEE, RIS COMHIC O WTEZTH N,

[k ]

1) EIer. HEBEASEE38:1(2018)

2) Spitzer RE. et al. Science 164: 436 (1969)

3) ARHE-—fH. HE 23 58: 638 (2016)

4)  KIFEZ. HEF 4G 54: 1006 (2012)

5) Corvillo F. et al. Front. Immunol 10: 886
(2019)



VURTYTU L2

IEF IR KL ORI IEIRIC IS T S M i

Y

i}

PN

=g
3§

&

Compliment system in normal pregnancy and complicated pregnancy

Shigeru Saito

University of Toyama

I roiz]

ERPICIT T A b e s SNt 5720, fitko
PEANTLET D, —HTU U BT L, =R
farv, TaraTar, e OGENEYED
PEAIZ R0 | MBS IR T 5, RIS HN
THMEIT, 2 OMBRMESRE OIK T 24, EYE
HICHLTHEL TS EEx b TND, —,
L E RS R v I . H s B RS DR T,
iR NIEEL L, fx OFEEGI ST &N
HoTETWD, ZOkd, HIRAIHEDE, M+
R CH R DTS PEAL & 3FA - 2 31, BRRIYICE
BWChDH, Rl TIL, IR ORARRICD & S0k
IZESELEa—T 5,

[7i%]
Pub Med % % HV>, B4R & A2 B3 2 am S0 & i
L., EWmABEDOSSGNGIY £ & o7,

[t 3]
IEFITHRRRC R 1 B MiEMARE AL Clg ZBRE
BN %, FOTw, IR O I A% A9
DR, AR AR B &N 2 N U7 B TR
TRETH D, L. EFEREFICE T 5 i
WAREAOIEFRIIARZHE S TR,

PLU VHREDUR (APA) BHMERICIX. mERICHRE
RWENAEL D, 2D OREICHIROIEMEL 23 5#
<BHLTERL, #il Cha Fiikick W, APA T

SNDMPEZD SELFEN, vV ADOZRTHRES
NTWb, £/, APA BEFI T, Mie - 28 %)
BT 2720, ~ U URERENDD, ~RU v
DOFLFE TR AR - RO TEHE D b HiEKIE
PEAL DTN S 2 FERH|E SN TN D,
IHEEIMERSE (Preeclampsia) 1%, HETICE
M, BAREZBIET L2 TEREAROEETH D, K
PR DOIFREIC bAARTEHL RSB S LTV D, &
i, FFRERE B MR & 1 O B ERERL O
HELLP JEWRE TR, fHAES DR RN FEI
BOLNLENHHL TR, fEROTEELI JFERE
(ZIEHERE G- % rTREMED

-
=

[E£]
ROIEMEALDS, FERFEDFHIE & B~ 2 F23 ]
LC &7z, IEFMEIERToMmiEHAE A O k%
RE Uiz BT, BRGNS T 5 g MR 2 5T
flid 2 0%E D5, 7z, ft Cba Hiik7 HELLP JE
BEREO—IZRD HILDH aHUS OIRFEICA Db
HORNDOT, BRKIBRPAMNEL 0D,

ik

KHRIS ORISR 2 GHITT 5 = &, ZOREZ
BRI C X | /BRI IR T2 5 & 5
7B 7 b Ly,
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1) ZEHE Bk, fih. BPEMEE. 350 1981-1990 (198
3)

2) FERE W, fh. PESE AFIO MR 360 108-110
(1984)

3) Girardi G, et al. J.Clin. Invest. 112: 1644-54
(2003)

4) Girardi G, et al. Nature Med. 10: 1222-26
(2004)

5) Vaught AJ, et al. JCI Insight. 3: €99128 (2018)
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The pathophysiology and treatment of neuromyelitis optica focusing on the complement system

Hiroshi Kuroda

Department of Neurology, South Miyagi Medical Center

Department of Neurology, Graduate School of Medicine, Tohoku University

LEC®HIZ]
G AR R D HIZIE B CHURDRREIC R D 5
BEENIFAE L, TERIZFEICY 3Bk L OWiA &1
e T DIREMTONTE e, T8, T b0KRR
ﬁ@¢:§ﬁ#¢@#ﬁ%fﬁ%%ékﬁﬁ%%§
FBUCTRS D DIREPFET 2 2 LB L N E
L, MRS OBRIKICHR B E > TV D,
(L] o PEriR g, & ICHARRRFREAR pife
LR AR S3 X ORIRREIERN & LiziR
FIZOWNWTOL E2—.
Cf 5] 1A BE 2 (neuromyelitis optica: NMO)
IXEE OBARRR SR & TR & FAER & 9 5 RAEMEA
IR THY, TOREBICIIKF Y XVEAT 2T
AU 4 (AQPIZXIT 2 B CHURCTEME LAl KA
HEEE LTS V. Fix Ofisk T 2 E TIOH
PP R d L O BEIE 2 JH W 72 © NMO 95
IR DMARROEEEZ WA L CE 29, 56k
NMO Dig# e L CRIBRE AT vA FEELME
FALRIEDM TOI TS, ITAEEEME NMO (2xt
9% eculizumab OFNMEZERFEST 54— 7 T
JVESIRERER ORE RV S0, FHBEREOK TR
FOH IR REE EHEATIIHIZ R AV RS 9. T
L OFURIAEMES IR B C & D FAE A M) I xE

BEOSE S

L /N ERIRRER T4 eculizumab DR LY
BN RIS 9. ZbDERESER, iR
M NMO % x4 & L7= eculizumab % 3 FH[EFEIL[A
R T, BT VA NIEIEA —EHER
B, AR EFITIEBIEO SV AQP4 HUE B
NMO £ (FFEE =2 [/FH 5\ T =3 [E/2 4),
FEFHME B XERRBI 3 £ TOMIM, kEHmE
FIEMERE, EEE, BEAEEOE, 2o,
BEMETH 72, 2018 4 9 HIHBRKSRBE D A
VIAUTHERIRIN, FNUCLD E 48 BIZBWT
BERBECTOIEFEIE R 63.2%I % L EHEKEE TOIEFH
X 97.9%TH Y, 942%DFREY A 7K E R L
7-.
[‘_’f%:%/A\
IRR 2R & LTIRR P RARREMR Z 1T T &
T~ 5 PR AR R DO BT - 7RIS 72 0 9 5.
[SCHik]
1) Fujihara K. et al. J. Clin. Exp. Neuroimmunol.
3:58(2012)
2) Misu T et al. Brain. 130:1224(2007)
3) Kuroda H et al. J Neuroimmunol. 254:178(2013)
4) Pittock SJ et al. Lancet Neurol. 12:554(2013)
5) Howard JF et al. Muscle Nerve 48:76(2013)
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FiER2 D, FHHAKRIV, AEHEZ VY, Gregory Stahl?
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Human mannose-binding lectin inhibitor prevents Shiga toxin—induced renal tubular injury.

Masayuki Ozaki?, Daisuke Kasugai?, Naoyuki Matsuda? and Gregory Stahl?

D Emergency and Critical Care Medicine, Nagoya University Graduate School of Medicine,

2 Center for Experimental Therapeutics and Reperfusion Injury, Brigham and Women's Hospital

LEC®IZ]
S FFRIEAE R OFBUTER T 2 i MR 5 iE
JEBERE (hemolytic uremic syndrome, STEC-HUS)
DIFFEIZ OV TIEIRH RGN Z N, Fox L, EE#

Frkh ENic< U ZAORKERR O TIZHB AT,

MR L 7 F R OTEMHEAL S LT D 2 & 2R
Mg AR & LARnC s L7z 1 — 5 ©,STEC-HUS
IZH1T D IRAME R EORIEM T IR THY . =
DOREFFIZB T DRIk L 7 F R OIEHALEZ~ 7 A
ETVCHRAET 5 78t LT,

(5]

WA T ZAD~vy ) —AfES LT F o
(Mannose Binding Lectin, MBL) %/ v 27 7 7 bk
L. EROMBL %/ v/ A Licvy T ARERS
NTW5% (MBL2¥+Mbl17Mbl2+)2, Z D~ 7 A %
W5 Z & Tk b MBL IZxd 25Uk (3F8) &M
T, V7 F R OB 2 0T 2 HEt & Lz,
EEEHE125pglg) &~ 7 AZEENES- L, STEC-
HUS OE7/VE2EK LT (HUS #), 7= MBL2
x5 E /2 7 v —F ik 3F8 (30 pg/g (KHE) &
A Licv o 2okt L, SEmReiE5 L (B
R AEE) . BEFEREG% 4 BRICBHREN &
L. RERELE LTRFAZ T C/ 7 LT F
=tk
UCCR) . JERE2RIFEEE LT~ R U vty

( Urinary cystatin C-creatinine ratio,

> (HE) Yetaie X Ofi
(i 2R

UCCR (% Sham #£ T 0.026 mg/mmol, HUS £ T
0.062 mg/mmol, HLAIT AEET 0.042 mg/mmol 72
572, Sham # XY HCU #£ T UCCR 2 H EIZH
<\ PUAIT ABEIL HUS BEIZXE L C UCCR A RIS
KT U7z, kYt <, HUS B CIRAVE HIRR OB
W B 70y, 3F8 BETITIRMAE BHEMBIK ST
Wiz,

[(B£]
LA KV EEESZ T 72 MlalE altered self
& L CMBLICR# SN Z ML TN D 2, i
BHERICELDRMEEEICBWNTH, BEEAREDN
e X2 MBL 2% altered self & L Cadik
L. ZHUTHI &R THIAROIEME(L & & 672 5 H
MEENERL SN TODAREND D, AIFFEIEL,
STEC-HUS (Z81F 2 B IRAME FEEC BT, MBL
DG ERTRR L o7z,

(it

A G INTEEBRICE Y BIRMEE
EPNHE S 7=, i MBL2 Hifk SF8 D 512 L0 |
R DR A A B AMEI S D RTREME DS R E LT,
[Tk ]
1) Ozaki, et al Kidney Int.2016;90(4):774-782.
2) Pavlov, et al. Am J Pathol.2014;185(2):347-355.

kERRHE & L7z,
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EREREREE T L D i C5b-9 JREE~ DR

WFET O, NG W0, $OAHEL D, (R D, KBIEN 2, ZEER D, AULE— ), KIFER 12
D 4 E RO SRR IR
D 4, BRI RFREEREER BRAY 2T MY

Serum/plasma levels of sC5b-9 in patients with chronic kidney diseases.
Ryoko Yamashita?, Hiroshi Kojima, Yasuhiro Suzuki, Yuka Sato, Aki Ohshima, Yoshinari Yasuda?,

Syoichi Maruyama?, Masashi Mizuno?: 2

D Division of Nephrology, Nagoya University Graduate School of Medicine,

2 Renal Replacement Therapy, Nagoya University Graduate School of Medicine

[E L oic]

ITFEHUR SR DS BRI S AL, HlitR O BIbH 5 e
IZOWTHEADMEET > TS, BHEKICEBWTYH
aHUS X° C3 BE & W\ o 7o i R I A TGP L FL 5 A3
BIG L CBBSREREICE D RRRH D 1V, FEHIC
FIED LV, AFIER S LIZLIEH D, ZD—
HiLEimE Th Y, Bl CKD 2536650
D, DFED . FIERFCIET TICBHERERE & -
TWaZEbHbH, KDIGO B RAEEOH
T aHUS < C3 BIED M A FHIHELTE B 0 —2i2
MH D sCsb-9 B F HAL TV D DY, R DB
REOEEBIZOWNWTINE TRE SN TRY, 4H
Trld, BEECHBERES. & L ITHKRATE
DM & 2 B D B IRIER] O Mg AR 2
T, BHREREEN H D IRBE TR, H#FIZ sCBb-9 I
DWT, BRI EIC L 55BN H D &l L7,

(k]

1) HFeimpet o BE T, BHEEORME & LT 24
Wz v 7F=r 27 U7 A (24hr Cere), A
XYz UT7 T A (Cin) OWE, BLOHAAN
DB EEREHE R (eGFR) R h ., MoiffF « Mo
W 7 EHEOEWEREZRINT L 720 EA

JR 1glg- Cr Rl OiA (n=41) ZHH L7z,

2) 1iE K O sE sCsb-9, C3, C4 # ELISA #H
WTCHIE Uiz, 72, 8T v &A1k v, CH50 %
WE 21T 72,

3) BHREEEL GOz, BIRT —& & HEET L
2. F7-. JiEHI% Cin<60mL/min/1.73m2(n=21),
Cin>60 mL/min/1.73m2(n=20)D 2 BEIZ431) . WFt
AT o1,

(it 2R

1) Cin (& sC5b-9, C3, C4, CH50 D\l b
FBE RS 207z, (M 1~4)

2) WITEHEREE Cin<60mL/min/1.73m2(n=21).
Cin>60 mL/min/1.73m2(n=20)D 2 #2453 F, FHf
L7z, sC5b-9, C3. C4, CH50 D\ i 2 FERHIC
HAEAEZRDIRNST,

[E%:]

Z DOFERN B E AR DD IROTET D @V R
FAAE L7V RIL Tl BREREREE o sChb-9. €3,
C4, CHB0 ~DRBII I\ VAT HEME A RIS S LTz,

BEN



1) Timothy H.J. Goodship. et al. Kidney
International 91, 539-551(2017)
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Proliferative glomerulonephritis with monoclonal IgG depostits

(PGNMID)\Z 3517 B i IARTE AL R D st

B bt v RFUER U, HTFRZ 2, mARESED, KiE B,

BT D

UNERAEE R FAEEES BN, 22 ERE AN 2 TOHRbe BN R g et o % —
DEF L ENNEE & - EHTR

A case of proliferative glomerulonephritis with monoclonal immunoglobulin G deposits associated with

classical complement pathway activation.

Sayaka Seki?, Masao Kihara?, Hiroyuki Inoshita?, Miyuki Takagi Isao Osawa?®, and Yusuke Suzuki?

D Department of Nephrology, Juntendo University Faculty of Medicine,

2 Division of Nephrology/Blood Purification Center, Koto Hospital

3 Nephrology Unit, Saiyu-Soka Hospital

LU oiz]

Wy o— o MtefE 7n 7 ) o BEREITH 7 v —
HEDGIE T v T ) RN T T e T A VS RER
RIZILE T DRBIETH Y . REMREEDO—DIZ
PGNMID 78% %, PGNMID I3 FE#EE 5| &L 2
W, FOMERETICOWTIIRAR SRS,

LA 3]

43 7%, LM, 20XX-2 FEOEFEZE TERARE
fEf S, 20XX-1 ARICITRIBM M SN D L 5 I
ol NERKEZZZ LW ehoTz, 20XX 4E
10 HICAI Ry 7 220 -BRICIRER 2+, IR
3+, I Cr 1.02mg/dL THh-o7-7=8, K& HAIC
YTk L o T, I, JREH 3.19g/gCr.
PRULHE THRIMER 50 LA_L/HPF T& v AN B I
20XX 4 12 AIZAPE & e o7z, ABERFICIZREH
6.45g/gCr. R FRIMMER 30-49/HPF (GRERMAME R 1f Bk
PAEE) | Cr0.96mg/dL. eGFR 50.9ml/min. IfiLi&7
N7 229g/dL &7 u—PREREAZLTEY,
7 VAT a7 Y v MEDBRRAERT RIZR O 202
oo LW E DT OB AR A AT LIz & 2 A, L

THFMEO B A 2L, EHBGETIIA T XU LMHE
RN T IEmEFEELED 2R, SHI
WY Tk IgG & C3. Clq 2MRMFEEZ by
WZHERDIRIZIEAE LT b —J5, TgA, IgM Ok AE LR
Oiemolz, £, 1gG 377 TR LmETa T Y
UHREEYL A TIE 1gG1. 1gG2. IgG4 DILAE 1XERD T,
IgG3 B L Wk $ITHRfr L7k s AR L7z, DL E X
» PGNMID & 2l L7z,

[(Z%2]

IgG3. Clq & C3 OARERIKILAE RO D — T,
1gG3 LA D 1gG H7 7 T ADhAEITEO T, Mk
AR TR PEAL 2 PGNMID OJifE % HE R X1 C
WnEEZ LN,

PGNMID (2351} 2 B i 35 0O o AR P | Il A oy
AR DR E DRI S5,
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Complement analysis in patients with obesity-related glomerulopathy

Hiroyuki Inoshita, Isao Ohsawa, Daisuke Honda, Satoshi Mano, Kisara Tsueshita, Yusuke Suzuki,

Yasuhiko Tomino

Department of Nephrology, Juntendo University Faculty of Medicine,

LEC®iZ]
[FHRIEHZOLDOICL > TlRXx HAFEETH D
N BhEEE (ORGIZITAEHANE R Td v | —HhI%

REERE~LHITTH L OMENLRENTNS D,

AIEDFEIERESF & LT, EX—%WM@&)\%H@UH)R@%%
HEARAIC & o THl & 2 4125 AR ER AR RS H
OSRERIRN S ILEDSVRIZ STV DY, W ETEFER
IR S TRy, — 07 I P ok C3 &
Body Mass Index BMD<° A ¥RV v 7 2> Ra—
A JRERE EOEEZ R THRENZE L TV D,

HICH & X, TgA BREAE 2R T b A KB R
72 EDRERMES~D C3 PLE L, BMI UIRE R B
FOBHEELREEL TWA Z A LN L 2,
Z ZTAMIFKR 41X, 0RG Ik 1T 2 BEE Rk L O
iBlZ31F 5 C3ILABEIC OV TR LT,

[k - J79512008 45 4 A 75 2018345 A £ TH
Pt CE M Z 1T L, ORG &2l Siui=4: 10 JEH]
BELOREMER 5 #(1%/ 2 {timinor glomerular
abnormalities) Z %4 & L7z, ORG DEFHIL. EH
JRZZ L. BMI 28 25kg/m2 LA o2 RERIAR R KEE
OFEIH 200pm PA T, @IS K D B EIER
FEPRIFME R 2 BRA LB & LT,

[ 5] ORG Bt ClLpatExt R & iz L, BMI, 5%

BRIRFR R, oL AT a—L LDL 2 L AT

ZEfERE AR, A C3 - C4 NA

BT A LT 72(p<0.05), HDL & HbAlc IZBIL
I AERETRO bR oTz, £72, ORG B
TIX 10 Bl 8 il T AKIEDARIC C3 ILAE % 38

Z OFENGITRRPER G F1F 1 4) & e L L <

W2 (p=0.089), & BT C3 ] oot AFREIRIZ

i< C5b-9 F & 0" malondialdehyde (MDA)-modified

LDL 234k L TV e,

[FRE1 MG H o> C3 « C4 ORI & i A MBI R~
? C3 iLA X, ORG DFEJEMEFF & B L TV 2% Wl iE
D& %,

[ 3Lk ]
1) Kambham N, et al. Kidney Int. 59(4):2001
2) Ohsawa I, et al. Nephrol Dial Transplant. 28(7):
2013

2—/b REREN.
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Role of Complement system in extracellular vesicle-mediated regulation of inflammatory responses

Hiroyuki Oshiumi, Yoshimi Fukushima

Department of Immunology, Faculty of Life Sciences Kumamoto University

[t oiz]
JEYEDTFEHICIX D 7 F o N EEREE 2 RT-T,
LL, ZORIKIGE LT, BRI CTO/MNR
B EDORIRIER P HNTND, T HDJRETT
DRIET, RIEVET A B I A L OEAIC LY FHE S
DT ERMBIVTWDR, BIIENEL DN EAE
C2RRWA L DEAZEDFERIZL, +aci STy
20, ek, AT, IR RS NN o G
il microRNA WBRIEMES A A AT
Wi B 52 5L RBALIE Y, £Z T, 2O
microRNA & U 7 F U8 JRFT CORIE & DR
BT, Fo, MIESSINEIZ X D RAEFIEC 1A
BRSNS 2 L 2 TmET /R AR TEY,
ARGy DB HIZ SV T b BT LT,

[J7i%]

A TN YT T F OB (4 H~ 1
A IC— BRI L, dPAEfasS Ma iR L. 2o
microRNA 2E % F & PCR EIC X V=, 1
TN YT T F R O JRET T ORIEERIZ O
WTCT U — MERTRIZ 21572, iRy DR
[ZDOWTC, I &Y EUR L7-fifash e~ 27 e >
7 — JHIfakk THP-1 Z VTRt L7,

DRG]
miR-451a % 14-3-3¢ #4209 & LT IL-6 72 XD
RIEMEY A DA o OpEAZIEIT S, M dRfass

/MEAN miR-451 & & U 7 F U HRR R T C O RAESE
WeDB#EZF~S &, miR-45la BOMK T L, &
FESER OFR I WHERE L7z, F7o, ol
microRNA & ORHEIZOWTHHRZE Z A, 4 DD
FEHIEE microRNA 23, U 7 F B R T C O &
N EDRIESER E BT 5 Z L 2B MnE L
720 20 4 DO HIEE microRNA &% & & 12k
DIZfEIE, U7 F RS OJRFT T ORIE 2 HEH I
BERS PRICE L Z Lammesiniz, L, 2
DEEHE LRV EALFAELLZ LD,
microRNA DISANOREF S FET D L THIS N D,

AEBRE N OMFETIL, MRS INEIZIX Clg 35S
LTS Z EMmRENTz, £7o, Mashhans i
HIFIPED microRNA <2 07 57—~ iEET
2R Tl AR G2 Z L3R ST,
MR NEN O RNA 245k L, ~ 7 17 7 —T~
DY AL ZBWEETBE LT L A, Z ORI
5303 RNA OHLV AR G925 Z L VR STz,

[B£]

U7 F MR ORI & L TRPTTORIEL
HEIONZEND, LinL, ZOEAZEDFREITAR
HTH -7z, AWENS, M OMIaSN NERN O
PE A microRNA 23, Z O RAERS & TRV BE )
bDH T ENREEI NI, — T, 24D D microRNA
P T cERN e, o T LS
TOHEEZLND, Foxld, MR RSN
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@ microRNA Z{rET HMRICE 532 2 & 25 PR RS S3 V I oD el S /)Nl oD S % il VA RE L 2 38
L7722 b, MRy o' 280 BSOS D HLTBY., U7 TF o #likORIEBRIHEES
HEIZEE$ 5 LHEHI SN D, 5%, A O LEHFEND
FOENEGOETHITT 52 LT, V7 F
BORFTTORIEDRRNZMATE 5 L HFFIN D, [Tk ]
1) Masaaki Okamoto. et al. J Biol Chem.. 2
[ it 93: 18585-18600 (2018)
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U [ESIIER AR o F — JEPEMIEASAE AR E,

2 [FESAAGERAEIIIEE o & — JE pEE I A FE

O [ENCEBRERIITE L 4 — I NEL, 0 ENIIEERERITE v X — SRR,

o AR RN R & AR,

O Ak LIRSLERRSE o7 T8I TR,

(Y= 2 S PN S Rt S e S e

Biochemical and genetic analysis of complement-related factors in pregnant patients with hypertensive

disorders of pregnancy
Reiko NekiD 2, Toshiyuki Miyata?, Kazufumi Ida?, Tae Yokouchi-Konishi?, Atsushi Nakanishi?, Jun
Yoshimatsu?, Koichi Kokame#, Katsuki Ohtani®, Yoshihiko Hidaka®, Nobutaka Wakamiya? and

Norimitsu Inoue®

v Division of Counseling for Medical Genetics, National Cerebral and Cardiovascular Center,

» Department of Perinatology and Gynecology, National Cerebral and Cardiovascular Center,

» Department of Cerebrovascular Medicine, National Cerebral and Cardiovascular Center,

2 Department of Molecular Pathogenesis, National Cerebral and Cardiovascular Center,

» Department of Clinical Nutrition, Rakuno Gakuen University,

o Department of Molecular Genetics, Wakayama Medical University,

7 Department of Medicine and Physiology, Rakuno Gakuen University

LI U ®IZ]

R A BFE T H D AR IR o i JE E & BE
(hypertensive disorders of pregnancy, HDP)/%, &
FEAL T2 &M H M SCHT SR - T B RERR T &2 FE L .
IEEEMECICEA D e bbb, DA =ALIT
MENEE & SND0, £ OREITARM OE S
M%< JRIETEH & VEFRIE O MESLITERIRAIZ S T
B D, RS I BE(preeclampsia, PE)(X, HDP
O—PRT, AR 20 #LAREZ YD TIHIE L 72 & i
FEIZRERZMHED O, &2 WITERREO 2T
PEREFEE . MEATMEOR RS, M2, PRERMEE . M
AIRD 72 E O MR EEE RS E . & DT E IR
BAEZHEIZEE VD,

AR, BCK D PE B SRR M M R B
=R (atypical hemolytic uremic syndrome, aHUS)

& B Ui R B EE s AR R S,
72#ciT, modified HAM test &\ 9 ffi (Rl G RERT
kA BH%E S, aHUS 721F ©72 < HELLP JE R
b AT 1 L 2 B 220E M b s ST
VW5 2, HELLP JEfERE & 13, HDP BhEE T, iF
PE % 0 3 ¥R 1. (Hemolysis) . T % 3% |- (Elevated
Liver Enzymes)$ L O/ (Low Platelet) %
TTTHRBETH D, I HIHEIREE HUS X, EiC
IHRRICRIET D Z E R STV D 3,

HDP DFRJEA J1 = X LT 5 fE N REE DR
L LT, MRHIEREICER L, ik~ —0 —%
A, AHRBTEIR 7 &l & LT 115 85 T OfiftT &
HARHIR 2 & LR CHEM L, ZOREMA I 62
T2 ExHBME Lz,
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*50% HDP %, BUTIRS U < IZBEAEAEYR CTHRIE
U7zhfta & U, fiii &\ ZENIBR AR e & o & —
JE PESISm ANF TRk U7z, Mt B TR IR . Al
{RBE3HE [N 7-(C3, C4, CH50, sC5b-9, Ba, C5a, CFH,
ft CFH Huil), kR & BEERE A2 L& Lz
115 B T DT Tdh 5, BRIMITEA], HDP JEERF
CRISIEIIBERINE) . IERE (R0, itk 1~3 H
H & 4~22 A BIZSEM, AMFFRIR, ESLIEER 2R AT
gik o —mBEERAROK, FHICEDLA 7
F—Ah Rartery haBTUTol, B, AROH
BT, AARMEFEETEMBML TWVD
Thrombotic microangiopathy (TMA) registry <>
RRAIL, FEFEEECER L WA (T Ly vt
7 — & OFZFENE),

[ R

JE Bl © N AR X 4 R & i JE (gestational
hypertension, GH)3 #I(EJE 1 f5). PE 7 #il(&EJE 5
#il). HDP BEEE D THEIRRIE 4 FlOAFE 14
Bl Ch D, BEWERTIE, FIRMEEHEIL 36 5%, )
PENT 6 B, SEHI s L 37.6 M Th o7,

FEATIZ Y 72 > TI, JEfF] %2 HDP K¥JERE, HDP
FEESERE, HDP HAERHICHE L7z, E2mReRAE L
T, Syinn, itk 8 A £ CRERRM), otk 4 B
VIR (PE#R % B 20 1T Tl AR B IR 7 (= — 1 —)IC
DOWTHRT L7z, oy he—rE LT, BHAM
RFERIT LD BRI 49 il & i L7z,

ZOfER, C3, C4, CH50 X, RFlZ/mitk 4 HH
VIR IC @i AR LT, iR R oTEM b2 R
Ba fE(3FJiE HDP 1F & @\ i 2 78 7o, iR
R OEMALZ R sCBb-9 X, i T\ Fho
TN—TTHEF N E R TEWVERICH -7, &
it HDP 24T CFH HURGMEG 4 2 BlER s 7=,

BARFAT CIZ AV E TRER LT 14 B, T
fER O T2 13 I TlImst T Sz aHUS & B
W Lo =— 9 (CFH, CFI, CD46,

0O-6

CFB, C3, THBD, PLG, DGKE)\ZRb o 1-, &
JE PE 1 T VABHEE O FEFIZEV C3 AR
(D1395E) Z RO 1= VR ERIIRHTH 5,

[(B5]

Srht% 4 B AL TIE, MR+ C3, C4, CH50
DREA Bl 2 <3 —J7 . AR F CFH fiI3R
B CTholz, ZORMRIL, MIRP XY LM% 4 H
BRI, AHIEIA T & b LT, iR oGk
K DREADTUHE L, M IARHIE N T o 203 g4, Al
EATEHEL LT WIRREIZH D Z L 2R LTV D,
TAUTIEIRBIE TMA OFJED, fEIRF TrEe <,
W WERR 2B L TV D O Tl & HfE
b,

48], HDP & 0fHT8R CIx, $i CFH SR (A
HART U ARAND Z LT L - T, MRS 2 BRI
IEME L TV DR RIE ST,

N
53
52

L o

HDP Tix, AR5 2 #EHE O 531tk Ok 7275
PEALD I RIE S, ZOFEH, GEIREEE HUS 23
IR IRIET A HRME 22> TV DH DO TIE ANk
LRI D, 2B, SEIOMTTlX aHUS & DB
THEINTVHBETERITRD 2o 7208,
aHUS DOJ5[A & 72 551 CFH ik o L5723, HDP &
JEBNCFR® Hiv, HDP OEE(LICHERE 2 gD
IR OFENTRB SNz, 5%, EFIEkE e
L CHEICHFT OMERDDL B XD,
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Possible contribution of lectin pathway activation to the development of age-related macular

degeneration.
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(XL ®ic]
ok ¥ OB A M
degeneration: AMD) 1%, HEEE TORIEIIZ LY H
DRI REEE SN DEBTH D, T ORREIL, W
BT OB AME 2 M5 B A& e R kR
(retinal pigmented epithelium: RPE) DZEkE 34
HOFEMEANZ KB S 4L, BHRANTIEBHA AL 0,
BHIE AMD OFIERST I, JRT e itk ois Ak

(age-related macular

WEDRIENREET D EEZLNTEY V, ZivE
TEICE REOBESPHMEINTWD DS, ik

L7 FURKOBEIX, ZEAEHDLNIZIEN
TWRYY, £ 2 TAMZETIE. AMD E# ORiZEK
Z VT AMD JRRE~O HHLREE & L7 F R O
B G- &Mt LT,

[5iE]

B RS ST A R R R B R B R Sl h 018

H7A AMD (neovascular AMD: nAMD) B2ED 5 4,

Pt VEGF i GIED 7B 17 240 B RIGUED
B TARNIERATCATE KR 100 pL Z8E L7z, £
7o RRREE L L CHANBFRIN 22 1 72848 9 40
5. INAMICHTEK 100 uL 2B L7, B L7-A
FEAKF D C4, C3, MASP-2 L~L% ELISA T,
C4a, C3a, #UIKOXET A V2147 (IgM, IgG1,

I1gG2.1gG3.1gG4.IgA) L ~/L % beads based assay
THEMT LTz, 72721, CATRMEALOFlE, C4 &ix
FOa—HEZHIZ LY C4 FEABROEANZAENKRE
W EDRH BN TNDTH 2, Cha/Ch bt kDT,

52, IR OB S 2T 2729012 C4a/C4
& FREHURT A VXA T LD, LI F R
OG- Reatd %72 C4a/C4 & MASP-2 X
VR DB 24T > T2

[t ]

nAMD EEHETIT e B BREIC I~ T C4.C3,
MASP-2 L~ L CHEZRKME (P=0.01, P=0.01,
P=0.02). C4a. C3a L-YULIHEREMEZRDT-
(P=0.01, P=0.03), C4a/C4 tLIZHBV\TH, *F
R BB IC HE T nAMD BERE CEfE 2o 7= (P
=0.002), %7, IgG2 X nAMD BER CHE R
&5 (P =0.02) 25, TRLUSNOHFAET AV
A AT THEBERETRD -7 (IgM, P = 0.60;
IgG1, P = 0.63; IgG3, P = 0.19; IgG4, P = 0.29;
IgA, P=0.15),

BPURT A V) 2 A 7L C4alC4 b & OFABIfRIT T
1. nAMD BERED IgGl L~UL L& C4a/C4 HDR
(FABEREL v =-0.52, P =0.04) . 33 X O HRSR B e
D IgGl BLOIgA L~UL & C4a/C4 LD TAD



MHEERH= (IgG1, rs=-0.80, P = 0.01; IgA, rs =
-0.78, P = 0.02), *7-. MASP-2 Ll & C4a/C4
He & OARBIMEHT Tl nAMD B & 5 IRIE RO
THEZRMEZED > (nAMD, rs = -0.45, P
=0.07; xHZEHE, rs=-0.53, P=0.15),

[(B%2]

S FRPE HBEIC T Cda L~UL, C4a/C4 B &
U'C3a L'~ ULy AMD BERECTHREZRO -2 L)
5. AMD ORBICxT 5 #iREE & L 7 F UK
D— 5 F 21 OG0 RE STz,

IgG2 L~ULidk, *HFRZEBREIC T nAMD ¥
HECHEREMZRDTZN, IgGl < IgG3 12k~
IgG2 O d RIS TELREATIN 2 & 25, nAMD
FRREIC T BRI 2B 5 L T B ATREME IRV 2 &8
ARSI, ST, HIERRAEG T et
V7~ h—=FTRIZBWT, M oHt DNA ik~
VO E Cda L~V O3 5E < B# -2 90|
xtL. AWFFEICET 5D nAMD BERIFEK TOAPL
KT AV H AT LUl ClalCh & OFBIIE, W
THUOADOHETH o7z, LEDZ EMnE | KIS
[ZBWT nAMD EERECH R OB 5 2 R
BT R EBS 2o T2,

—J5 .nAMD BH 5K H D MASP-2 LU,
KRR BT & i L CHERIREZFE O 72, Zhi

O-7

IRNTL 7 F R DTEMHEIZ L Y MASP-2 23H
BEnNdEEZLNT, £72. nAMD BEREL
X R BB Ol 5 C MASP-2 L~L & C4a/C4 kb &
ORI A OFBIEA 2B 7208, it FEH A EZE
T Lo 7o, A%, FIBEHES L TREZAT
AV AN

(it

AWFZEIC £V nAMD B ORHiEAK T T C4 & C3
DIE T & C4a/C4 & C3a/C3 LbDEINEFRDI=Z &
Mo, HHERE & L7 FURBO—FEIEm 5O
TEMEEAY nAMD BEFEDIRNTEL TV Z AR
SNfe, EHIZMASP-2 DR T ERDIZZ LD,
nAMD HHEOIRNTL 7 F U R OTEELAE L
TWHZ eMmmeEniz, btoZ &b, nAMD
DIRRE~D L 7 F R ORG-SR S L7z,
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1) GS. Hageman. et al. Prog Retin Eye Res. 2
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2) Y Yang et al. J Immunol. 171:2734-2745
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3) G. Wild. et al. Clin Exp Immunol 80:167-170
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Hereditary angioedema with a missense mutation of the plasminogen gene: A report of a

new family in Japan
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LT ®i]

AR EEE (HAE) 1%, EBMcHidk C1
A e X —(CI-INDRBRKRZTHZEIZLVTT
VX = UPNEENCEA SIS LD O HAE O
A 7pJRie L L CRiksnTE 72 v, C1I-INH OF
B2 RZ PN Z %5 HAEL A, C1-INH OJEMK T
DI Z D HAE2 U/ S v, & b I YR E
HEOBBEXE & 5, 2000 4L, C1-INH A IEF
2 b B b PRI M AE VA E 2§ HAES
BIRHE S, ZORBLRAICHA LN > TE
72292018 4£121% Bork 512 LV Plasminogen i
2B R % {5 HAE (HAE-PLG) 235 S 9,
F-Fx bAFIC HAE-PLG BB N FETH 2 & %
KO THA L7z 9, BUEHFRT 24 5% 105 44 D
RBOHLNTEY, Fxr OWELIMNIETHINZIRS
NDNR VP THD 0, SR S HITHR

HAE-PLG ZZ & ZW L7-D T, EDHE & ik
LooWET D,
(]

60 e, BRI S 220, KRBT 1 RTINS &
BIXOOEEHOERIEL HERRE LT\, kBt 1 »

AHl, FOFERRBEROI-OIZEEARL, AT A
NGRS dv, SH CEEIT Lz, £ OB,
BN OHFL D ESEE S HAE % 88V, JBBEH 4Pt
ZHRIT L e Do RBERFITIERIZ Ao 1o, BEE
FFZInTHY | FEIIEFRAR CRRZ D7
WV, EMEREEZ "B T 56O ThoTe, MR
TIX C4 21.7mg/dL, C1-INH 7FME 125.0% & EH
HATH T, FREL LT, ERBFERRHOE
DIFETELIEL TBY . E7ooh Lok b B O7F
JEPEAKZ D KO @R a2 iR LTWnd &
WO BN D - 1272 HAE 23580 < Bl i
BEEITH>Z L& LT,

B2

PLG i&f51 exon 9 @ direct sequencing D& 5L,
5 I Ak AR p.Lys330Glu (K330E)
ERALTWDLZENHBMNE o7, S HIZF
2 BICHBIBTRELZIToloE 2 A, AkOERA
RO, BE3SLD I D 2HITITRIERIC F 7 1%
Y ABEE TS e E Ui, BERIRORBME & ik
T5 L. bTRIVAROMHIC X R EREN
WET DL ThHD, EIHFED 14ITHONTIHEIE

~NT



2

LR VR TH D0, BIEROREZZ &
L

B CREBEOTTE L LT,

[&%2]
AEPHIA L7252 Tl 2R E OFFE 2 B85k L C

BY., B Lo Bl b REI TN D, BED
WL HB LT, FRISESL AR OREZE Z
FTHERE < 9, Bd ik 2l - 7o ER 072 <
720y 0, HAE-PLG CI3FFICKUEPAZEIIEE DS L2
Nh LiLZen, FBEILE < R0, @R A#RY
EIFEGIOBRER DY | ARFRITBWT S JEAKE
I NERFEAEEAR D KL TWABE LR LTV D,
RIEDNMELI T D —J7, —Mi7e HAE THHND
VU DVRIEDOBEE RN =< 72 <, 2z L < T 50
H LNV W FIEOBEEZ DO L OILEm W EIEE 27,
EZETOIRBIAZ T REDRE LD, — K
21T HAE BIERHZA VT~ & RIREHELE
ENTEY, FERERIIERSEEL LTV
TEEMETHE TEHRY BHNEENEE LV,
YRR AR 272010 b  BRNITEE TH 5,
St LWEF CIIFEMRIICBIE FREZITL, 2

0-8

WieldA T~ FIBRA~DOT 78 A &8 Z &N
BHETHD,

L o

AT 8 FRH LD HAE-PLG &% L7-,
HAE D b O Hi/e LB Tldd 523 # I ESHICE
X, I - FHEEN S HAE 2SR S5 541,
BIATHREETIT) ZENEETH D,
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Significance of repeated blood analyses on confirming diagnosis of hereditary angioedema.
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LX)

TARME M M7 ME T -
angioedema, Type I/IT) |Z
DIBIEHI 22 KB B D\ THERE FEAEPEIC
TR = INRPTCREA S ﬂmﬁlﬁuﬁiﬂ JuiES
DR MEEREEZEZTHRETH D,
WAO/EACCI A KT A > DX, Mgk <
Crmnwﬁﬁ(n{NH*f%ﬁimfﬂ%@ﬁmﬂd
C4 DWT AU EFARAE A 5RO T BRI e E 2 W
155720 :mm@ﬁ%%b WY ZEnHERES L,
W DAELE O IR A DO LB Z R > TV D
—Ji. RIMOMEFERHA K74 L BE 2014 )
2L, ICI-INHIEMETIRIE L 22 5) LahnTnd
72T, MIRRA O LEREICHOWTEE R INT
W, Fo, WA RIA4 U TIEERO L DI
WrZ VWb iL s C-INHIEMED BARR 72 » A7
EIZDOWTIEE RSN TN,

Al BAIIPZREORA T Y —=v T HR&ET
C1-INH 7EMHEAE 258072 b OO FHRE TIEH TH
S T JER A BEERBR L7 2 & 25 (HAE O KX
MR 20 K9 2 & OBEEMEIC OV THRE LTz,
F£7/2. HAE BEZ OBFEOMEHRET -2 &b L1
ZWHZH WS CI-INH O v kA 7 lg%E O ATRENE
[ZOWT HRE L7z,

I1 7 (HAE : Hereditary
. C1-inhibitor (C1-INH)

[BLRZR N IE HAE SE ]

SEB 1 2 156 ik, 156 BRI DB IED HBL L1
9&%;{@"1@ L/?L\_.f:_ E%XﬁALf:k :%\ m?ﬁi*ﬁ

#C C1-INH IEE : 25% A0, C4 : 9mg/dl K
T HAE 5\ &0y | HRHTAZZ & ol R
7 ORI MAEMEFIEDORIEEH VD, BFHZ TR
HLIZEZ A, (niNHﬁﬁﬁ-96%\(M~12mgm
\ZC HAE Type VI I3HER Th - 72, BEEREIC
NEZ ETEMIEZA L TRV G IgE mEx o7
oD, T LR PRI AE RO FTREME D m & B
Z B, BIETORESKIZEL CHVWgbE
&:6\%m#%1m%%@%ﬁ@¢%mw1
C1-INH &M 2B MHEE LA R Th 5 2 & 234
L7,

JEGB] 2 1 32 ek, 30 mERFICHIEE L, RILE T4
(ZBEAT IR 2 AR LA & 7o B> B8R & P o T i O
FIBRERDHBL L7272, IBEREREZZZ L s
:%MWﬁETCHNHﬁﬁ'%%\Mmeyﬂ
Ki5Z T HAE 88\ 2700 | By ERIRBECRR 52
B Eirote, MEMRBEOZEEIZ /R, [T
A L7zs 25, CI-INH &M : 93.8%, C4 :
12.6mg/dl (2T HAE Type VIL [ZEEM T, =& k
a7V EARIZE > THRR SN REERES 2D
iz, AIETORESRKICEAL THRWEbEZE Z



A, BRI 5 4312 1255 0oy BfE S AURRR O AL B FR | 2
WCRIEIZ 2 WE D Z o7,

[HAE 2. ORIERE - JER{ERD C1-INH JEME]
201141 A2 5 20194F 1 H £ CTHRHIZZIED
&% HAE BF 48 4D 5 b FAERF 147 Ffk & Ik
FEVERF 160 MRIKDFT 307 MRAKIZOWT, §CTIZHIE
STV CI-INH GO T — ¥ it LTz, £
FlF FEAERED 1 MRIRIZE VT C1-INH 3D 54%
Toho72H3. 580 @ 306 ko C1-INH i&E I 50%
HKiii (2D 9 BE LT 26%A) Thoiz,

B1F 5 CI-INH iEH O HIE

(&I SRk D%

)

=

WHH 84 (B 4a4+o) oMz, Ll

T 3BT T CI-INH iEMHZRIE Lz, (1) £
B A& SR 2 D o Bl LIE Lz, (2) a0 BE

T % F THiR%E 6~24 REHIRIZALE LT o HIE
L7z, (3) HRIMEE IR Z 205 HE L 6~24 Fif
IR CHE L COOHE Lz, ZOfRE. () 0%
E T To 8 4 OBAERHUE % O C1-INH &ML, £
NZI 92%. 88%. 86%. 79%. 74%. T0%. 66%.
61% CTh -7z, MERFMOIEREIZ LY C1-INH JE#E
PMET UJERNE, (2) OF&ETiE 34, (3) 0%
Tk 34 chol,

B2
A [al#eHk L7-3E HAE o 2 JEFIE, i CHIE &
e 1EEO CT-INH {EVEFARE 27~ L7223, 2 (8]

0-9

H ORE TIE, AAEEHIP (70-130%) N TH -7,
Z OFHEICBE LTI, EG] 1 TIEMREOERI) O i
RHE £ TRIFM (1 8RF]) Z2ZE L7722 ENFERT
b D RBREMEDNE 2 HILTZA, FER] 2 TIXH & 2725
KIFARHTH -7z, —J7, FF HAE OEH#H ORI
E#% O CI-INH [HFHETCIZMREELTRT Z&R3H D,
C1-INH iEMEDHIEYE (Chromogenic assay) OFF
PEIC R DL E 2 bz,

HAE Type VI 1+ . CI-INH # #|# 3 %
SERPING1 #fs 1 2% O kMBS TH D
Z B, HAE E3¥F @ CL-INH {EMIXEGRIC
50% A & 72 B, A RlfE S Ry 6 . HAE Type
I/IT C C1-INH {&ME23 50% % 8 2 2 ERIE, 307
KOS BTN 1 RIKOHTH 72 (0.326%), Ll
oz &2, HAE Type VI O W I3E LB D
CI1-INH i&MIMEMETH D Z & a5 Z L AN E
HThodEHRMmINT, £, £TOAy FF7HE
1% 50% & D AEEERENEE X B,

[
C1-INH {EMHANEDOSE A TYH ., #EI0O mik s
DOFERiIZE Y HAE OZWRKELZ LIJ 52 & NEHE
Thbd EEbn,

[3CHik]
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Increased Complement 3 with Suppression of miR-145 Induces the
Synthetic Phenotype in Vascular Smooth Muscle Cells from Spontaneously
Hypertensive Rats

Lan Chen?, Noboru Fukuda2?3, Tomoyasu Otsuki®, Masanori Abe3
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Nihon University School of Medicine, Tokyo, Japan

2 Research Center, Nihon University, Tokyo, Japan
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Background—We
vascular smooth muscle cells (VSMCs) from
SHRs show the
complement 3 (C3) and the
phenotypel®. We targeted the SHR C3 gene
(C3KO SHR) by the zinc finger gene editing

previously reported that
increased expression of

synthetic

method?. In the current study, we investigated
the mechanisms underlying the increased
expression of C3 and the role of endogenous C3
in the synthetic phenotype of SHR VSMCs in
comparison to cells from WKY rats and C3KO

SHRs.

Methods and Results

SMemb staining of aortas from SHRs at 1 day
after birth was stronger in comparison to WKY
rats and C3KO SHRs. DNA synthesis in
VSMCs from SHRs was significantly higher in
comparison to WKY rats and C3KO SHRs.
Immunohistochemical staining of renin and
LXRa in VSMCs from SHRs was stronger in
comparison to WKY rats and C3KO SHRs. The
expression of renin, KLF5 and LXRa proteins
in VSMCs from SHRs was significantly higher
in comparison to WKY rats and C3KO SHRs.

The expression of synthetic phenotype markers
osteopontin, matrix gla, Fcaldesmon, growth
factors TGF-81 and PDGF-A, transcription
factors KLF5 and LXRa, and angiotensinogen
mRNAs in VSMCs from SHRs was significantly
higher in comparison to WKY rats and C3KO
SHRs. The expression of miR-145 mRNA in
VSMCs

comparison to cells from WKY rats. miR-145

from SHRs was suppressed in
inhibitor significantly increased the expression
of C3 in VSMCs from WKY rats, but not in cells
from SHRs.

Conclusions

These findings indicate that the increased C3
with the suppression of miR-145 induces the
synthetic phenotype through KLF5 and the
activation of the renin-angiotensin system
through LXRa in VSMCs from SHRs (Figure 1).
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N— U IS L OFFEFRIC L W iThh T
D

[k ]
1) Fukumori Y. et al. Int. Immunol 1:85-89 (1
989)
2) Horiuchi T. et al. J Immunology 160:1509-
13 (1998)
3) Inai S. et al. Int Arch Allergy Appl Immunol
90:274-279 (1989)
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DRIRR PR FBEE LSRR Mk - BEGAENY: DR ILREwbE E e - E 2R
IRIKRFRFPEEFRITER BE - MENEFY ORIORFEE MR RRT B R A
DRPEFIEFHE M BT YIS Omk R R R ERRRES
VRIS ER RS o FBIRFRE  ORERFERRY By - ARy

=6
\\5

Disseminated Gonococcal Infection in a Japanese Man with Complement 7 Deficiency
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NEqozoltal Bl ARBR L 7= D CHET D,

FRRRIRIR I 31T DR DRI, =27 Y iE Y ]
A= T 5T £ 2 RS & (MAC: membrane 51k Ak, BIREM, Rk WPW JEfERE (7
attack complex) DAL % P9 2 AN, #EEEHE TL—va iitk) OBEEH Y, FHEEE L THER
SOWRE 72 £ Neisseria J& OABEIEYIED U A 7 % & e AERD DU GG DY — R L,
O, BEEAZ G EE 2T V2, PRE IS TR %ﬁﬁﬁ@ 2 7 A RN BRAR TOMASWEESD U . il
7800 T AR T DKM RIEEYYETH Y L @E H 76 OFERD 7= Y ”’”J/::\E/)f?%ﬂ%%x L7z,
PESRICIR R L7o Y 2 k9725 40U (0.6~3%) ki OkPils, 38.8COFREAZFRDI-A, EXUEEIR. I8
B2 & MATHEICRE R E DG 22k 3 9, AR TIERE  FUERIEIF O Tl o Tz, %'{ZliaJ”)fT ZC, DU -
TP R DA 1T IS AR 2 3N RRICBIET 2BRRALE 2380 7o, & BICAERTREC
WREA R & 2R Al R CT O RABIE A 2 LIS 7o 0E XIS AR RIS . A5 7 HE O AT AR ) B AR L e 2%



AT 2R 7, MmigHk#E < WBC 17,780/ul, CRP
6,56mg/dL, v h /L h=> 238 ng/mL & RIE
AT A2 788, MikE3E T 7 7 AEMENERE 280 7=
T ED WUmSE & U CARBEIE & LT, EARE I
HEALFEHFIE - B2 PCR MAIC T NMNeisseria
gonorrhoeae L [RIE INT-2Z LD, REFMEM R
Yol 2 LT, MHBRIZSERIEZ ERBRIC LY . &
THEAXTL T VARYA N, e T
BXY T NTH A7 AT LIS,
At 1 B O® 7 4+ &7 %2 A S IE TR LT,
Je R R HIE DS
C3 120mg/dL, C4 33mg/dL & EYEEN TH - 7273,
CH50 7% 10 UmL Rifi Ch o772, HAMIKT:
& TR KB O W TR 21T - 72,

[ 2R

WA S — 27 = % —MiSeq (Illumina #) % f
72115 BInFOxT 7 V— MRz L7l 24 . CT i
vz, g NY) =—3v 3 v (ALK Human
genetic variation database |23\ T AF<0.005) 3
- (c.281-1G>T, p.Y201F, p.A485V) %#~7 11 TR
D72,¢.281-1G>T IFJRA & L THE ST 2 8%
DNY =25 ThY, AT TA 0 7R 25|
TERZTLEZZXON, FOMDI A AR L
LN =— g d, BEICHENR R, BUER
NP TH D, MRAEFEHRECSNTEH, CH50 @
KT, Mm% sC5b-9 39.8ng/ml(FEYE(E 37.0-260.6
ngmDEFELLIETFLTWD Z 06, CT KIBIEL
eV, CH50 ORIERAEZ1T o7, BEMEIC
50pg/ml EETHRle b C7T ZifMLzE 2 A,
CH50 7% 6.4 U/ml At~ 5 44.6U/ml O FEAEEANIC
B3RS ST T=0, filitk CT OBMKIENH &
mElroT,

[B£]

AFNT F3 U TR EHLE (T 4E ] 8,000 BilFE i S
NTWD2S, BREMEMERGT 2% TIZ 13 fil#k

EDNMIERE 1T -T2 & 25,

0O-16

HENDICE EEDHMBRIRETH D, W ILOIES]
HATEEREIC W TIIMET S TR b7, BRI
By RABSE & ORI A TH D, 7L =r U X
~ 7 RHHRICHRREEYEE R LT 9 BloH 6 8 il
(89%) |F#EFEM: & S TH Y 9, MAC DFHE
IRV EIR YD U 2 7 @b T D AR &
5, Al BI& 7T T CT RIEBIELBIETZ DK
B T LI LB o723 . CT # v 30 8
DI & % CH50 DEIERHAIZ LY CT RIBJE &
WriE T& 72, 1989 40 Inai HI2 K 5D KKO MK B
F— % T2 KRB AT I L AUE C7T R4EIT H
ARAND 0.0041%IZ580 Hivd C KABEIZIR < B
DEWKEBIETH Y 5, BERRERYSEITIN A, W
BRI B IERRLETH D,

Lt
%@ﬁﬁm\%ﬁﬁﬁﬁﬂm%%bk%féﬁw
C7 KEHIZ 125 7=, CT KIBOBWHIIT, MM
ﬁﬁﬁﬁvW71V#~:;5EM%Mﬁkém%
RZREHTOM G R AR ThHD EBEZLND, Fiz,
C7 XA LFBRIC MAC B ZRET =27 U X~
T EOPIEEOM I W T, RO EIERK
YUEZ KT AIREMEDN B 0 | FEENLETH D,

[3CHik]
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(2010)
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Involvement of Complement receptor 3 in lethal thrombosis.
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B MARSE 1L, R MEDORIE R ZO%EE R DL
Exp| EE 2 LERESZBI A~ LRI 5T
BARRREETHD, &R b AR ERHass - 2
v 7" (Neutrophil Extracellukar Traps:NETs) @ 1
FETH Y | YR EROTEMEARIZ K- T sh
~NEH SIS, Mgt e A N ATAF R EROIEE RS K
M/ MREESE A 5| 2 2 L, BOEMEMARAE DFEIE IS
B4 2 D, BEHX, XE2 C5 OBR AL
ToHHE IR, S TAI N TR ATEE (LT 55
D7 AR K OWEE R O KM AERT S 2
EPMESNTVDN, EAMAZKIVFERI N
EFENE MARIE IR RS E D X 5 2B 53 2 2 afi
RREHTRR ST\ oTe, & 2 CTHA IIAHIERE
5oy (C5) RIB~TALBAEM~ Y 22 VT
FEMEMARIE DR REA L L7 & 2 A C5 R~ T A
DIE D PEFEVEMARE IR Z R LTz, £7- Cba
SRR T B T A N ARG LT BECEUE
PEMARSEIC A O IFEENEE TH 729, Ll C5
BEO Cha 1ML AFET DA D TH D
7o, ML L~ L TRy F s ED KD

(ZBIE LTV D i i 2T O WENR H D, il
A 385K (Mac-1:CD11b/CD18) 1Z4FHERSe~
7 a7 7 —VIHBLL TR Y /MRS X O+
EROIEMALICB 592 Z &R shTng 9, 4k
ITHFZEIC TR 2 I3 e A b UG X v ERL S a3
FEHIMBREET LV~ 7 A28 WT Macl @«
subunit (CD11b) O3 EF/- 2 LTV 5 9 3,
Mac-1 B EFEHEMARIE D FEIEZ ED K 5 IZBET 5
DRI TH D, T COARMZE TR, B
BIEREBET VU 220, RERICBT 2
Mac-1 DEEIZ SN THE LT,

[HiE]

AL Cirdis T (C57BL6/) B L ONEE -
22 L0 B L7z Mac-1 KEHEME~ 7 2 (9~12 18
) M L7z, Wi~ D RTKRIEE A R % 45
~T5uglg RE L7025 X O ITHIRNEES L, E3etk
MERFEET VB A ER LT, EX oGNS 1
e 2 I R L. Pt Al & L C EDTA-2K $721%
UL, MiREZRE L 72, EDTA-2K #
NV XSS EE O ITFEERE (Asuparate

aminotransferase:AST. Alanine aminotransferas



e:ALT. Lactase dehydrogenase:LDH). BH4HE (S
erum creatinine:sCr) | Mi/MRE, M/ REESERE (5
REESER, BEE T AR | BEEfRfEE LT m b
BV (PT) . {EMEEE b e R T AF R
Ml (APTT) Z#lE L7,

Mac-1 Z —FFICiEMALSED 2 LT, B A b
(ZXET D SOSHENR AT 2028 9 DT 272,
A< 7 2|2 Leukoladherin-1 (LA-1) #% g
Bl Lo 5 2 BRI B R b o 2 ERIRIN IR G- L,
R E FEROBEE A RIE L, 1, XFIRERICIE LA-1
DOIRFEAEM L7 DMSO # J@enie s L, #5 2
MR A A K E /2R e A h 2% E L
7

[ 2R

BAREB LW Macl K~ 7 2T A b DA
BIRIFANCAEFRMET L2, WTRORETDH
BpAER L e L C Mac-1 KB~ 7 A XAETFRRIA
AREIIER U7c, ATREE, BREE. BEERE. MW
WD OREEZFM L& Z A, Macl K~ T A
T BPARICHER LA RICERE TH 572, LA-1
ERE LI~ A Te A UL U RTREE & b
i U CREFEIRREE A E(L L2, AEFR R X OEss
[EEICOWTITEDNRBD bR T,

[Z%2]

Fexide X b UEEIC X0 ER L 72 BoEME AR E
ET /L~ U AZBUT CD11b O b5 A sl L7203,
Mac-1 NALBIZ ED K 9 A 5 2 5 0M3A
Tholo, AFIEL Y Mac-1 K~ 7 A TIXESEME
MARSE DFERDEE CTH o722 & 225, Mac-1 138
FEME MARE DFEIETS L OHIIZ G952 & 3R
Shi,

—HFAIZ Mac-1 ZiEM b S 7 & 2 A% EE
DHFEAL LTz, —F T, Il E A IR 8
B XMool D AFHREREEICEIT D Mac-1
TEPEARIE, TEICEEESR~EHT 2 23 i+ o Mac-1
WNE AN X DALREREE 2B 5 LT D TREVE DS
R I,
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*p<0.05vs Velucle (log-rank test)

(1 BFEPEMARIEE T L~ U A DAL

Lot
EFEMEMARIE D FIER L OHEIC Mac-1 23

G35,

[3CHik]
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Influence of complement activation on clinical course of

disseminated intravascular coagulation in sepsis patients

Tomohiro Abe?, Hidenobu Ochiai?

D Department of Trauma and Critical Care Medicine

University of Miyazaki Hospital, University of Miyazaki Hospital
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BUMSE L, FRFIRIC 1T 2R e E FIREIC L D
KlgasfEE s S LZRETH DA VU, LI LIEMHE
BE[E FLH C & D FEREME M E N EEE (DIC) &2 &0 %,
DIC &/ L CiE, 7> kv e MRAIATS),
BT 2 e RE Y 2 U B CTM) A3
RERTE 528, 260 EERENTHD 2,
FUMAELZ B\ THIRIE L OFREIZ L - T DIC @
BEBITE DA D 5 RE LTz,

[iE]

IR R R B e i RS o 2 — TR IR
L2 ANIIERE D S b, REEZS L 49 #
%8 L L7-, DIC % International Society on
Thrombosis and Haemostasis @ overt-DIC 727k
WA I TRoWT . B 2B U7z, SRBEiRE o i 4%
soluble C5b*9(SC5b*9)%?ﬁﬁﬂﬁﬁﬂ:@?ﬁ*ﬂf& L.
SC5b-9 D AAE T 2 FEURAERE, mERDIC T 72,
ABith: 3 HLLN® DIC O&0F%, ABitk 7 B IPF“ET
@ DIC O, ATS, rTM O 52811 % DIC
ORBEMEZ R L, ik L7z,

E=E
XG0 B ABLh 7 HEANIZ 3FINFEL L, 5D
D 46 BTSN TG L7Z(RAERE 24 61, &ERE 22
%), 3 B LN ® DIC A OF L (EAERE vs B AERE) T 9/24

$11(37.5%) vs 16/22 $51(72.7%). p=0.035 7= >7-, 4
Ko DIC BEBLIZZ 24 8/9 51(88.9%) vs 9/16 i
(56.3%), p=0.182 7=~7=, AT3, rTM O L DFH
fiE 2 L AKY T 7 —7 0 DIC BETURIERE ve &
ERIFLL T DO LBV 72572 AT3, rTM W9 b
572 L. 5/6 #1(83.3%) vs 3/6 $51(50%). p=0.545 ;
AT3 OAHFE5-ET-7 v—7 2/2 f(100%) vs 4/6
#1(66.7%). p=1.00 ; rTM DI 5 X LI AEFIL 7
L ; AT3, vTM & bl b Shi=s/—7 1/1 fi
(100%) vs 2/4 $1(50%), p=1.00,

[B£]

A Bl TIE, BUILAE 1 38U TR 2 8 B8 |21
fbanica. DIC OAHFERERPENT EREN,
DIC (Zx7 D1 21T/ W5 O DIC BEfiHE
fRVMEA 2 D o 72, BUILERE TiX, SC5b-9 1T &
STHEBULT D Z & T, DIC TR DIRmN L0 E
BB Z HIRIC & D ATREMED B 5

i
SCh5b-9 I XM IE B
BaRc B A2 5 2 T D AfH

BT 5 DICOEHEZFD
BN D B,

[SCHik]
1) Singer M. et al. JAMA. 315: 801 (2016)
2) Vincent J-L. et al. JAMA.321: 1993 (2019)
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Complement modulation ameliorates hepatic ischemia / reperfusion injury in mice

Jiro Kusakabe?, Koichiro Hata?, Yi Wang?), Ichiro Tamaki?, Tetsuya Tajima?,
Hidetaka Miyauchi?, Shinji Uemoto?

D Division of Hepato-biliary-Pancreatic Surgery and Transplantation
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LI ®Ii]

R 1. FERE 7 % 2 (Hepatic ischemia/reperfusion
injury: IRDIZ, HEMUIRREIZ &> D FFlE ifn ik P
M BRI, FRRRN OB IMEER 128V TROS
(Reactive oxygen species)s D W) E D FEE D A
EIhglSEZSNLDEELRT, ZORBITATY)
BR-CHTREAE Tl U, I RAT A4 - BRIARAE P -
FEHEEOG, MRS TN O FR 58 & O BIED WA S 4
TW5, IR OHepatic IRI~O D WL
SNODH LMY, BARBITHER D & DR - 47
T2 W ZAUTEGE 72 O TR Ty, AlE
Eculizumab(Z & 2 fifR#RICER L, v U &
F2ER 1T X W Hepatic IRTIZ %9~ % C5HI4E D A %hiH: %
B L7z BT, ZOHHEE L REE LTz, £z, 7
2oL A O S BRI RRRE L7z, IRRAT
FEI13C3a, ChaZET 7 4 7 bR UMEHET D
EENDHIZOY, MFOIBRETT V&2 HWT, kit
O HIE AL ITF A 2 D B A2 B LTz,

[iE]
O B4 (B10D2/mSn) KT C5xHE~ 7 Z(B10D
2/0Sn)IZ HC5HLIR(BB5.1) 40mg/kgsil MixContro
1 IgG (MOPC21) Z e G- L, HAEZEICHT D
70%#8 53 AT HE ML (9057)/ P 2 MifT, 2, 6WFITRIC
BREOHTIEE 2 M7 L7z, Cbak C5b-9 (MAC)D

JRAERS 5% Ll 9 5 720, Chasz AR EAI(PMX
53, 1mg/kgf&Fik5) % By A < o7 2\ BIMENC$ 5-
L. B350 & AR TR & 5FAf L 7 (5 #Fn=8).,
@ % it DO Hepatic IRI~DOEG 2R 5 72
D, LTV R (40mg/kgiRFRIR G A B
ARl 2RI L, Q&R CIRERZ M7
P | JF R & R L 72 (45 F#n=8),
@ B~ U RHICHHUE D DWIFH T r Ly
UHURZER RS L. T0%E0 5 IFOIBR(P 72 38) % i
1To BEERIZAD U T48RF I I B REDFRIT A DOFE
JE % RHREE L eEt L7c (% #fn=8).

[k ]
O ¥A EV > H DV EHuman C5-depleted serum
Wz~ U AEMIEERIEIC K . BB5. 1HLEIH
IRPe 542 & 0 AT X R 4 6 £ TR AT
PR 7z, MIBALTIE, R FERit: 2, 6MFR It
(ZHLCHHUARFNNN T CH R THEI M < 7= (X
1), F7z Chaz AR EDUAIC LY MIEALTIXCS
PHEE & FIT R S A7z,

P4 208 ] I, C5/ChaflEIC L Y IRIIC &

2 JER PN i ISOERSE 23 A S ] S 7 (CD41 6 Yo
t: P0.01), #a~ 27 v 77— M) IR Sz
(F4/80%u % Yuth), 6HF[HITL CTld. CD11b+flifa(ZE
PEM@) DRAHEAS . BFERIEMEY A~ J1 1 - (IL-18,



IL-6, TNF-a: /%<0.01) & (2 A B ] iz
(P<0.05), C5/Chaffilfiflix, FFIEEMHMERICH TS
3 5 Resident M® (Kupfferfifi) Z#eksd 2 —J57
T, BHEEE O L& L 72 D RIEMEMODIZE 2 )
Bl L7z, A ERRZIME(Ly6Goal: £P<0.001)°7 K k
— 3 Z(ssDNA: /%<0.01; Cleaved caspase-3:
P<0.05) & 60 THEICHE L T,

Q@ T e~ Y oHUREREIZ LD 2, 6FFH#ERIC
ALTIZCHPHE & RIERICA B S 7= (1),

B1. MEALT

BRI 215 A

BRI 6

One-way ANOVA: P<0.001 each
Post-tests *: P<0.01, t: P<0.001 vs. Control

@ ~ U AT0%EB 3 HFEIERIZ ISV T, HLCHHLIARET
FRIFFR AR DR T 2 & - 7223, BrdU
Yuft |2 K DRl ClIoe IR & Bt L THEZER
3ipo72(®2), Hi7m LY CHURRGRETIEW
FTHIZBWTOAEEZRD DT,

[B %]

Cog N T 7~ LY OEIL, ~ 7 AFIRIZ A
BECUGE LT, ZORERKIE LT, CoafHFIC &
52T, FEENEHIND ERBIT,

(2.~ 7 R70%AT V)RR 4805 E T DAF B4
E P=0.04 “ 100 P=0.62
§ 3w
£ [
- 3
; 5

£ o P & i

ﬁ.} j&?' _gﬁ-} Qf_épﬁ .\.ﬁ"ﬁ < ﬁ?ﬂff‘.’? _R\;}-ﬁ‘ @o}f

o k2 :jd rs ﬁ:ﬁor
& £
FRATEAESR BrdUFZ 4 Al D B &
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C3a, Chans, AFUIERGEOIFHAEZIEES S Z &
WERE S TWD2, 4El, CHRRFE M EITEAEIC
L AT S TR WATERMEDS R S 722y, T 5
WELH Y ERDRANNLETH S, factor B-/-~+
U AT AEDIR T 2580 2 & 5 s RN
BV, SREIOMEE & G bW T R I EIT
I EZ RITSRNWT ERRBE I,

Ak, EHEREEO L 2 F Ut & Hepatic IRIO
BEME ORI, K OVT v MFBEET V& v
C5d 5\ I 7 m~L Y AN & % Hepatic IRI
DEEREN R OB 2 T E L TN D,

(i a

C5HDNET UL DIHEIZ L V., Hepatic
IRINFEHICHFE Lz, Tr LY oEX, A
IR O HAEZIRT S ERD o7,

(EfEE - FIERFRAC]

~ U ADEMIEHEREICE L T DI E &2 THX
Ot ¢ VRN 6 PN 2 | o D R T SO ot 0V e U Y
LV L BT ET,

AWFZEIE. ENIHFFERSE AN B AR RRBFIE B T
#(AMED) AR HEERTJE 32 (No. 16ak010
1031h0003) DRI & » T, E7o, w7 A
PLCH RO m L VBRI, T Lo vAd v
7 L WEENEL L THE S,

[ 3Lk ]

1) Diepenhorst GMP, et al. Complement-Medi
ated Ischemia-Reperfusion Injury. Ann Sur
g 249(6):889-99 (2009)

2) Strey CW, et al. The Proinflammatory
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Liver Regeneration. J Exp Med. 198(6):913
—23 (2003)

3) Hartman E, et al. Evidence for non-
traditional activation of complement factor
C3 during murine liver regeneration. Mo/

Immunol 45(11):3125-32 (2008)
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Epitope analysis of C1q and C3d-binding de novo donor-specific HLA class IT antibody
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Department of Kidney Transplantation Center, Hyogo Prefectural Nishinomiya Hospital

LEU®HIZ]

AR, %*ﬁ%@'ﬁﬁﬁé%% L8 L s milAl o
HASCHUARAE ORI L0 | R EL T
6%\E%®%@%%%E%k777hmxmow
TITHAREICHER STV 7RV, BHRERE S O TR 2
& U THE PR SUR, F7 I de novo HLA class
IT R —FeBAHUAAnDSA) N EE S b L 91T
V| Btk 5 T 10%F2E DFEFIZFEAE S, B
PEREGI D 10 AR RITBMEFIIEXTTEAR
EVbiTWS 2N, dnDSA BHEREFIIZ BV T H AL
(RIS (AMR) % F89iE 9~ 2 JE 6] & L 72 W IE )
WY, TNEDENNIONTT I ST
W2 (1-3),

AMR OFAEIZIE, DSA & HLA B epitope
DG ERRANEE T, HURO 6 EFT ORI EH
i (CDR) &#EES7 5 Structural epitope %573 Bat
TBHEEND, EOHTHHURIFEFT D epitope
OREFRMEZ, 1 5D CDR 8% nfE72 Linear
epitope % CDR Nk 2&¢EZ265
Conformational epitope 2355 Z L RN -> T 7=
(4), S5 HLA HUROFEMEIEMN ) (EMS) <
BKFEA T (HMS) &\ o =B L S2A01EH o B
L EONTND(G), £72. AMR OFHZEY —L

& LT Clg % C3d i+ 2 FEO A D HE

S, ZNHOEICOWTHIER SR TW5(6, 7).
oz 13 AMR FIEICBES 2 DSA OFEZ &
WICT HTD, BRZICEAZNS dnDSA O

KA MEE R —t Ly Emy hOHLAS 1O

LIt & DOFHE %2 epitope L ~L THiEH L. HLA

dnDSA [GPEAER] O AMR FIEIZ BE 3 25 K112

WTRRE LTz,

BSE 32

YBET 2000 4F 2 A5 2017 4 3 A £ TITHEAT

L= EBREED 2 kP4 & L, B BAERT HLA class 11
DSA 21 115 il 5 5| BRA#HE dnDSA 23R
U, BAEB AR AT S e 26 filZ, BAHEREE
M2 T AMR &2l S vz 14 5l & AMR z 78
oo 12602530, HisdRET L7z, DSA & Clq
X C3d & OffAfE A BEIX Luminex Single antigen
Beads (SAB) # MW THlliE L, Epitope DFFHEME:
/¥ HLA Epitope Registry. EMS & HMS &
Cambridge HLA Immunogenicity Algorithm % H
VTR L7,

[t 2R

dnDSA F5% 26 6|0 PNaRIZ HLA-DR F51%E 10 451,
HLA-DQ Bt 6 ., HLA-DR+DQ F51% 10 41T 50



FRH O DSA 23t iz, 2D DSA OFEAE
/X DRB1: 14 f$i,. DRB3/4/5: 16 ffi}H, DQA1/B1 :
20 fi¥H T dH - 72, DSA @ epitope D45 1T Linear
epitope 7’ 27 ffi¥H. Conformational epitope 7% 23
i Ch-o7z, 205 H DQALBL IZxf9 2% DSA
1% Conformational Epitope (2%} L Linear Epitope
£ 0 b EMS, HME 24 B sa A e a2 s Lz
(P<0.01), AMR #JiE &, Clq & C3d HiifkfsGhE
DO BIHE TSV T AMR FIE 14 1Tk Clq & C3d
KAEAHEDSAZ 21241 & 14 61I2F L. AMR
FERIER] 12T 26 L 0Bl THH-7-,Clq & C3d
DFHER R B RITEN TN, 85.7% &
100%. 83.3% & 100% TH -7,
%12 DQA1/B1 @ Conformational epitope (2% %
DSA % Linear epitope (Zxf9°% DSA & ik L, &
v Clg #iatEE C3d #iatEa ~ L7z (P<0.05),
Clq(+)DSA & C3d(+)DSA 1¥. Clq(H)DSA &
C3d(-)DSA L v & EEMAIER 1. BUKFEE I AH
BlomETh o772, &5 ClqH)DSA &
C3d(+)DSA Ti%. Conformational epitope {Z%f9
% DSA 2B DFFEMBEMER ). BUKKEE A
EICHETH o7z (P<0.05),

0-20

Lot

BAE%LIZ HLA class 1T dnDSA 23EA Sz
AMR JERITIE, MifAREEMED DSA 2335 L, FFiC
HLA-DQA/B Conformational epitope (Z %} 3 %
DSA 23 i, AR G DRV AMR (2 BE
LPUETH D Z LRI Tz, ETAEREAEE
H3 5 DSA D55, Conformational epitope (2%}
3% DSA TV iR ZRFFEM LIRS, BOKK S
HamRLiz,

[ 3Lk ]
1. Wiebe C, et al. Am J transplant 2015;15:2921
2. Yamamoto T, et al. Transplantation.
2016;100:2194
3. Wiebe C, et al. Am J transplant 2013;13:3114
4. Duquesnoy RJ, et al. Hum Immunol.
2014;75:1097
5. Kosmoliaptsis V, et al. Transplantation.
2009;88:791
6. Yell M, et.al. Transplantation. 2015;99:1151
7. Sicard A, et al. J Am Soc Nephrol 2015;26:457



0-21

B AtE TMA B3 O i PR~ — 21— & OB
Zhiax LR (56 2 )

5T A TR 5

FEILE 54 119,
ERKRES, WL

FIRFIEST 2, BJRZE— 9, IARBE 9, Jj &K, JiHH
BUS O, FREE 10, BLEUfER 11190 ZERRANSE 210
HEMEE D, R e
BB ER v — D HHRRFLETSE WIRAGGF R,

EREE X — WIREGF O FURZEESE IR

yH=
E 6,14)\

EHEBRFRT 7,
EHEEZ 1219, S LR 19,

U Bk R SR AT I R i B
RPN FSTER LR ovey

DS REEEE MR BIRAEL, © diALIEbE  EIRBAAAEL D REAR Rl BRI
O JLHRERFETFE  WRER 9 RO FERRENTRIERE ¥ —  WRESF

10 FKHRFLEFE EUWIRAPHARRE, W K FERRY: WIREFH
2 RS R BAESEL 19 BRI, 10 BB TMA R — FF—2A

Evaluations of complement related blood markers and genotypes in TMA post-kidney transplantation; a
retrospective multicenter study
Nobuhiro Fujiyamal1¥, Masayuki Tasaki? , Koichi Tsutahara 3, Akihiko Matsumoto 4, Yuta Hara 9,
Hiroshi Harata 619, Mariko Toyoda?, Daiki Iwami®, Masashi Inui?, Mitsuru Saito!®, Masayoshi Okumi
11,19 Kazuhide Saito 214, Yoshihiko Watarai 1214, Norimitsu inoue 13, Nobutaka Wakamiya ¥, and
Shigeru Satoh 1,14
D Center for Kidney Disease and Transplantation, Akita University Hospital, 2 Division of Urology,
Department of Regenerative and Transplant Medicine Graduate School of Medical and Dental
Sciences, Niigata University, 3 Department of Urology, Osaka General Medical Center, ¥ Department
of Urology, The University of Tokyo, 5 Department of Nephrology, Shinsyu University Hospital,
6) Kidney Transplant Surgery, Sapporo City General Hospital, ? Department of Nephrology, Kumamoto
Red Cross Hospital, ® Department of Renal and Genitourinary surgery, Hokkaido University,

9 Department of Urology, Tokyo Women's Medical University Yachiyo Medical Center, 19 Department of
Urology, Akita University School of Medicine, 1V Department of Urology, Tokyo Women’s Medical
University, 12 Department of Transplant Surgery and Nephrology, Nagoya Daini Red Cross Hospital,
13) The Japanese Association for Complement Reserch, 19 Post-kidney Transplant TMA Support Team

LT i)

B O MARTERU ML ERE (TMA) 1X&E3RIC7
77 MERE X LT TYRARBEIHETH Y ITF,
Z DOFIENZINT D AR OB G087 7R TR & L
TEAZED TV D8, MAREML A =L & L

fao# ., TMA (253 2 Atk BER 1 O s 1
ERPEABNH A r— RIEMALE R T 5 L5 %
LALLM, L L7 6| BREE TMA JAE B A3
HEICFHTHY . MRBEO MR AT — & LA
RE A TRATII RIS A TR, £ TR

T, by MBI 58 F—Huk (Briig
PiiR, $1 HLA HuiR/p L) & N —Huiic k 2 500%
BEEROIEE., RIS H 1% OREFIZ X 5 M N B

WHFEIE, B RIS IIE L7 TMA B3 254
(AR BER T 2 & R AEER O YRR 21T - 72,



[iE]

EET A — MZBWTBHEEZ 1 BEUANO
TMA RIEDH O & UMk &8 E Lz, xtgid, o
FEMFONT-BEBMOL VY= b EREE
CIELryvmy b+ RFb—& L, iR &L O»
BRI, AAMERE2OMERETm Y =7

s DAGREZTIT o T2, MiEfRAE & LT sC5b-9, Ba.

CFH. CFH-IgG. CFI, Cha, C3, C4, CH50, C1
A e X —iEHE | Bla AL LT aHUS OJF
K& CTdh 2o CFH, CFHRI-5, C3, CFI, CFB,
MCP, Thrombomodulin ,
Plasminogen % &t 136 FRFHDEEBE AT % 70
Lz, $£7. SR T —ZIXEFIEEZIT T,

DG kinase epsilon ,

E=Ed

2019 4 4 AREAIT, 11 Mk 18 JE B DM AKEII A
&Y | 13 BIORGKR T — 2 K Ol (R B a2 s SR 03 15
Hivlc, RERAE 1 B+ 12 61T, 777 b
2 A% 4 6], VAXa—HmRETH o ZAEBIERIL 9
Bl (=27 VA~=T7HRHIX1H]) Thot-, LB
» 11 Flix ABO RGBT, 7 v A~y Fld7
n—%A hruA~vyF BRI 1HOHRTH
oiz, Fio, HrA BB HURME MO 7=% fiaiTo i
HERZ ML N O DFPP % 5405 L CUWL e W EFTY 8 il &
B ThHoT-, —FH T, 777 baREFO S B
WA 2 [ AS 1 41, DFPP2 [B15EhE28 1 6, 4%
2 [|FEMED 1 I CThHoTe, VAFa—fEETTT b
DABETIIREE TCORBRIAEICR LR > -

( median[25-75percentile]; 48[16.5-48]h vs 1.0
[1.0-5.5]h, p=0.007), #ifEMATIE, M Ba JRE
2% 10/13 JERFI TR (median[25-75percentile]: 981
[981-3797] ng/mL, IE##ilH 275-685 ng/mL) . 4
W27 77 ke RAEFICEETH -7, £72. sCsb-9
T2 O EEFNT 6 ] (median[25-75percentile]: 285
[263-296] ng/mL, IE##iPH 37-261 ng/mL) &Y |

0-21

777 ha ZGEID 3HIE T\, BRI

TiX, Ly =y b - R —3k2 aHUS FKGES T
WIZBER OB R ZFBD -7, F7=, aHUS KA
I T1208, HARANDT —H _R—Z2TT LIVEEE R
0.005 FKijii D7 /N Y =3 3 v % P A Bfpdl &
LTt L7z 2 A, CFHRI D7 V—hv 7 NE
H p.D35VEs 2% 2 JER 3 4l
p.P159L, DG kinase epsilon ® p.H536Q. CFH O
p.GI110A 234 1 £ T S L, Wb L AF 2 —
JEGIDO~T AR Tholz, £, BB E
LBy PR R —ZFNEhIC CFHRI
J Y CFHR4 D1 RKR LB 2B R bRt s
iz, 512, 136 FEOBHER 1O 9 HIEM &
72 DB BBEER T L LT, 20 {51 30 BR (L
TEZ N 134DG 16 BIE T 18 BHN, N —
10 4725 13 BinT 18 BR) Sz, FriZ
MIFEEFERD 7 BGFITEROER I BIH ST,

Z. Plasminogen ®

(B %]

BRAES TMA O~—F—& LTH 2 RKIcBED
% Factor B D53 fRIFEY) Ba 72 E ¥l & L TE %
bivlz, A%, IEWBEBMEES & OB HT-IC
VELEZOND, £7o, SEIEE SN2V
T— g COFHIE RGOV TR, JEGIOERE
R0 FIEOHER L 720 5 DRI EIZ OV T
M9 D B D D,

[3CHik]

1) Heinen S. et al. Hum. Mutat. 27:292 (2006)

2) Sellier-Leclerc AL. et al. J. Am. Soc. Nephrol.
18:2392 (2007)

3) Sellier-Leclerc AL. et al. J. Am. Soc. Nephrol.
18:2392 (2007)

4) Le Quintrec M. et al. Am. J. Transplant.
8:1694 (2008)



FARMKRZELEFEEMEFROBALE
fEE, AR RIS SN FRERREO T D, FROEECHRA 1 4 28

FEHELTERB L, BRLEYS, BEHFETHEHE T, HREAE (10 FH  BEROLETH
) 2HELEY, BoTIREIIEI N,

A ARG P2 ER BmE R

JSBREYD . AR AR EINR S OWRKGE O Y B2, EHEBEMESEOROYID & LE
ER

BEMNBE U TOHEBIZEYTALO
1. JhE O S A O ARG 2 AT L. fERE 72132 VBS540 B TN - i
R T TV B HEKGOMIEE,

2. AKMEFAROIERBFLITFERB L LT3ELU LOERERENH DL Z &

3. fRAlE 1L, HEREHI L L, HEHIIRAMEEE2B L L, BEMEBIZROEE A,
EFTHEZNTLVITV, RRPIhEZRELET,

HERSEIR : LT O 1~3 Z BRI THEHRICEMN LTI Z S0,
(B FHRA—/LT R A hotai-gakkai@umin.ac.jp)

1. ZEEME . 84, HBEA LR LIS E (A4 1/
(HEBSE N EBLEAI L= EHH O pdf 7 7 A L)

2. BERFEOE (Word 7 7 A /L)

3. ZHEEMH OBREE, e, ¥EEU A N BB H)
Word 7 7 A L TEED <&V,

—AEEIEAN AARRR R AR
FiE b



A AR FSEMEERGEEEEDOBAOE
B, AR ESEINERITISE SN 24 OREAE - KR4 $ 7213 35 LA OffF5E
F) OEBERFEOTNS, FTilOEETHN1AZEHE L L GEEL, BHELEI, 55

HREAFIL, BHIREAIE 6 A BROGEES) 2HELET, 8o TN ES
AN

A A 2 SR B e A SR A

JSBREYD . AR AR PN oW O Y B 2, SEEE A SE OO L LE
ER

BEMNBE U TOHEBIZEYTALO

1. B E O S W O ARBHEISZ 20T U, MR E 713 F U B 5 5 5 CEN -5
AT > TV A HERBDO KFAE - REFFGRAEF 71X 35 UL T OMEE 255 L35,

2. BAMKRZEESOESBEFHIIRASBETHDL Z L,

3. fEfia L, HEEEHIE LEd, HEEIZEAMAKEZESSEE L, ABMBIZMVEEA,
BEX, PIESKTHR, EERELESENMEA LEHEFOREICL>TREL, 2ENZ

heREZLET,

HERSEIH : LIT O 1~3 Z BRI THHERICEM LTI Z S0,
GEAHE : /A —/7 KL A hotai-gakkai@umin.ac.jp)

1. ZEEME . 84, HBEA LR LICHEE (A4 1/
(HEBSE N EBLEHI L= EHH O pdf 7 7 A L)

2. BREEOWE (Word 7 7 A V)

3. ZHEMH OBEE, MR, ¥ A N BB H)
Word 7 7 A L TERIED < 7ZXV,

—fHEEEN B AR RS S
e R



—HRALFEN B AR EER AR DO TR

HAMIA SR CIIMR AR Z2Z T TR Y £7°
AAMAEFIASHIAE (AR PR —LRX—U by rn— RTEET,
http://square.umin.ac.jp/compl/Admission/admission.html) (ZXSBEFEIEEZ L AO E, BHAH
HERFHERICT 7 v 7 AL TWIZ D, EBREHREEZ BE- A — L TEBMLE TS,
TR UAEZEMAD ZENE SETHE LT,

FERf (TA~BED 6 H) 13, —M2E 5,000 [, “#4E2H 3,000 [, #Bh2E 30,000 [/1
A&eoThY, FERBEMAIND ERIKICEZE L RONE T, EOERITIT. AAMES
DR OBMBERERNZIZ U D, WANWAR THE A2 L BT 5130, HARMIR P27 T
K] (AAAERER A EREE LT D) 2B EYV W LET,

< %S >

—MALFE N AARIR RS EER  (FERE IR
T 641-8509 UK LAl =J5F 811-1
INNERENFER (L RANEE R

oy BB N

Tel & FAX: 073-488-5775

E-mail: hotai-gakkai@umin.ac.jp

<L EEHRIH >

TRA4 (50 2372) | Name (m—~5)

THE S (TETRdednt. T{ERT. Eih. FAX, E-A—/L)

WEE A e TR (HRESE & 2R D 58)

FAEOFITHE L FAENE S (FAEOE L), HEHEORL LR



—RAEEEN A AR ER AR HIAE

T641-8509 Fnak LAl =F<F 811-1
ISERFENFIRR LR SLER R F:

o FBARFEHEEN

— AR A B AR ESEE R
Tel & FAX: 073-488-5775

E-mail: hotai—gakkai@umin. ac. jp

—AERIEN B AR ZSICAS W LET,
FA B (m®) F

SOR%B
K4

Name (2 —=<57)

PR

FTREERT T

HEEEMEER T

(TR & RinD%m8E)

TEL

FAX

E-mail

OF4E (54 AR S
OfFEHE R4 - FTE (
OFAFEOa b —2BEY I FEW,



SERGEEHELE &

FUTAEBAICY AL, FXERSEIC E-mail - FAX $ LIFERELTFEW

E-mail : hotai-gakkai@umin.ac.jp
FAX : 073-488-5775

O s OHZERER WEES P A
Clekel: - 44 BIEES (% oAl
N a i 4 REF T
ZBERA
A4
E-mail
sk ZALi)
T
TEL FAX
|H Eh¥s e 4
B T
TEL FAX
[EREEAES]
EATE O o OB= ORZE mEYiiil
XIS %2 LA
WET L6
1B it A HxboTIBELET,
A e
FHER~OEEM

WA EAT 2 CFHADOEA LT OMIC Y LTRMICITZ- X0 LEATHZ &

—AEREN B AR PSR
T 641-8509 Fnak Liifd —H<F 811-1
INSERFE TR ST B R R

oy T IBART N




—fRAEHEN B AR

Rk 2 64E8 H 1 8 HIERL



—fRAEFEAN R RKMAEES  EX

F1E R

(4 #R)
Bl HIENE, —BAEFEAN B ARMHETES CIF IFE) v o,) Lo, BT,
The Japanese Association for Complement Research & ZFERd4 5,

(E7= 5 B TFES)
Fogk A, B EHEIEKEHICEL,
o AL, BESOBIC L0 D FHETT A LE RS THCRET S D LS TE 5,

(1)

F3& FRIT. MRS OWTONIERR DA, WNIO BT FEHTHIA & Ol kO
WS LD | ARAFSER NS ZHUCREE T 2 0B OMESREA KD | b o THM &
OB EANOERZ B E L, ZOBMNEZERTDHTOROEEEZITH,

1. PR, RESE OBk

2. FEMEREZ OMOTIITY O3AT

3. WD BER K O 98348 D £ F

4. BIHEFIREIR L OmERE K O )

5. MARREZE RO BWHEE OER & AL M E ek
6. [EIBEHY 226 TR 1 /1 0 HEE

7. TOMBREERT DO LB R R

()
WAL FEONHFIL BIFALELTE, 2P L. EFAERTERVWERZEOMORT
ERRRWEHNEL X, BRICET T2 HIEICEITY,
(KSR DR &)
PL N



(FER1)
ok FRORBIX RO4FELE L, ERB, FASBM O ERBEZEEBEE LT 5,
2 WERBEZE Lo T MAEEEA R ORIV EENCET 2 (OUF Tk AL
Eno,) EottBE LTS,
(1) ERB  F20BEMICER L TAS LA SUIEIE
(2) #A2B FROHMICER L CTAS L4
(3) BB FRoFEELEDT LD AR LEAIEIE
(4) BEFEE ZRCHFOH S -H UIFHEHE CHF 24 L LIcHBE S, H
FHETHEED L, (LERSICBWTKRINTE

(A=)

FTR ERB. PARBXIENRBE L LTARLED &T5F1T, HEIVNITED
HARHIAEICIVH LIAR, BEROKRBEZ T R2TTR SR, ZOKRNH -
LEFICERE, FAERKEXIEhRR LD

(A& K OETE)

8% IERBIX., HERBIZBWTHICED D AKX ZAHA L2 TUT e 672
1,\

2 FESAIR, HERSIZBW T
3 BaBIE. HERSIZEN T
4 KRB EET L L X

[ZED DR M LI IT TR 7R,
(ZED DB BE AN LT 670,
(I, HEERES ORI TR B LN T L 2 LR TE 5,

(EEIES)
FIL SEIF. HESIIBWIINCED S RERAELETAIZLICED  ([EEICWDOT
HIBETHZENTE S,

(F=42)

F10% REPKROVTRNICHELETIHICE T L ET, B2 05F 2HITED LA
WEDORFRIRRIC L > CHFDBERA T LN TE D, ZOHAICBNT, Y%a
Blzxt L, BRSO 1 EMETE TICZOEZ@A L, kOO % 5 272
DR ANECACRIAN

(1) ZOEKRZEOMOBANEKL LT- & =

(2) FROLZFEEST, ITEMICKT 2174 % Lk &

(3) TOMDBRAT REELRFEHNH D & &
2 FERESTERALIZEEIE, BRA LESBIZEZOE @A L2 THIER B0,

\



(BB OELR)

B11% Ai25K0OGE0IEN, REIX. ROWTIUNIELTHICEST2LEE, 20
G A ERT D,

(1) SEOMADMGE L T 2HEU LS otz b &

(2) % AR UIRIEBRIE O A 2 o & &

(3) FEC L, MiFREEESEEZZ T L&

(4) fFELL, MUIMBFEL- L X

(& BERTERITIE O HEF K OFH5)

F125% SENAI3EOHEIC i@%@%%%%%bkk%i FRIIT o RELEL
TOHERIZ R, BHEEZRND, TFESBIZOW TR, —AEHEADHE L Lol
ﬁ%%ﬁokﬁb\%Eﬁ®%%i;ﬂ%ﬁﬂé_ki?%ﬁwo
2 FRI. ZENTOBKEZEELLTH, BMOASE, RBEZOMOWUHERIT, =
A IRGE L7,

#H3E fhE#RA

W

(Fii %)
H1 3% FROLERZT, ERFEERSAUEREERZO 2L T 5,

(HE %)

FH14%k BRI, BRREEZ L > THRT 2,

2 tERITBT OHERMEDT. TEZB 1415 1HET 5,
(HEPR)

#156% tHBRRIT. KOFHEZHRRT D,
(1) AZOHEMEWRICRE M OAZ SO
(2) ZEDKRA
(3) B DK ORE
(4) &EOHRMEDF LT DOHE
(5) HHEFLEDOIRFHE
(6) EHKDEH
(7) BHZERMPEDI; J OFER
(8) fiFHk
(9) BORENCHEIED R N EE O EIE 2 —ERORRNE



(10) HESIZBWTHEBRSICME L -FE
(11) BIEFIZED D2 FHDIEN, —RIENEICHET 5 FHELOERITE D 5 FHIH

(BRfE)
#1645 TERHEERSIL. BF 10, BFEFEKTHR3IAUNICHET S,
2 HEEEFEERSIT. WICEITF S & & %%#éo
(1) BENGE ﬂ‘zﬁx%of:ké“
(2) WBEEREDIBHEHD 1 LULEOEOEBEENS ., MEDOHRTH D EFHEN O
LOHEZR L THREDOBBEOHEDTHE KRB H 1oL =
(3) BEFEDOOLREDENTHHIFEERL GERBH o2 L &

(FHEE55)
F17%k BRI EFICNBROEDR D D56 ZRE ., ﬁ%AOD%{?% HEOERR
ﬁl?ﬁﬁﬁ‘é L, I R_RTOEBZEDORED® 5%56121%, FHil XITEHERTIEIC

BRRHEDOATHE 2B DA EIRE %@W%im%é%ﬁé EMWTE D,

2 HEMA%FﬁﬁéﬁA TERBICH L, WICEBIT2FHAHEESTHRIRL, 4
FEEI NS EEmIZL - TE &%%ﬁﬁ#é EMTEDZ k&o&ALE@%ht$
HEGd LcERD (GBS B0REND HLEICIE, il L2 BRI | N2
72 BB 2 BRIRTE TIZEE L2 uEe by,

(1) o HRFROGET
(2)ﬁ B NI

OIBFNCEE LT, BIRMHEDOITHICONTEE LR D _REFHEL L L EEHL O

INEERHEZATIE T D 72O DOEM 2 M LRI IE R b 7wy,

BOEKFHEDNH D5, iEOFEL OFEHOLZMIRA T, FEOEFHEK

OEHE IR 2 FHEA BRI TEIC L VR 2 e TE D,

5 REREIE, MIRE2HEE 2 HFOFERNO T2 L X2, FERBDoT2 LD 6 HELL
NOHZREZDOR & LTHRE LZRITHIEZR LR,

3

AT D

/\l:l
jéﬁ =H
R

N
>1%mﬁ@

()
F1 8% tHEMRZOEKIT, RRMAZNCHIZD, Rl %&#%Oﬂiﬁ@%if%& TR
FHPEC LT, 0BRSS iob\fbﬂﬁﬁ?bta Bohhbikz R HT 5,

¥

©
A

\gﬂn
5
¥
s

rm e B OO M 2 2 T UEBIET 2 Z E A TE R,



H2 0% HERESOHEII., S XIZOEKIHEDOEDNH I HAERE, B
2 B ORI O -0 G T D s KE@MEL\m%Lkgﬁéawﬁ&%@@#@
ZHoTITI,
2 HIEOHEIZHPD LT, ROFERIT, REESEOLEHEL ETH- T, B
DIERMED 355D 2 LL EI éké%@%%ofbefmiﬁaﬁmo
(1) =8OR
(2) EFEOfMT
(3) ERDOEE
(4) fiRH
(5) NIEHWEEEIT D 2O A RIRFEE O E DMLy
(6) ZOMIES TEDFHIE
3 HENIEFLRMTIHERLZHERT DICEL UL, SHEMEZ LI2E 1 HOHER Y
TORTNTR R, BEUIEFEOHEME DOEFENE 2 4 RITED HEKZ L
DAL, W OB AT EME OF N SR EEO L WIEICEBOFIET 5 F
?@%%@E#é_&&?éo

AN
= E

/U]IU

1

(ERFRE)

215 HERICHETE R0
%%of@m%%ﬁﬁb\Xim@
EWTED, ZOHAITBWT, K

KZEH L2 UE R D70,

2 RAIEICESE, HBEHEEZ L > GRIMEZITHE L, UTRRHEOITHELZ BT Lo FE2E

(X, AT 2 ROBEHICHOWTHERSITHE L7z b D L AT,

Blx, &6 L@ SN FHEIZOWTER
ZRBEIAN L U TGRIRHEDITHE 2 RET 5 2
BSOIMREANT, REMEAER T 5 5%

% r@

AN
I~
i
S
A H

=B
e

(7% &&Uﬁiwé%)

2 25% ﬁ%x BEEEN, HEREDHM TH L EHICOWTIRELEZEAICHE,
T, ZOREITHONT, il B ORE D EEH UTERAFLREIC i@ﬂa@%m%m%
L7z & &0, %@%ﬁ AR5 EOMHERESOERNHST2H D & HIRT,

2 HEMFESBOEREIIK L, fERSICHE T XS FHZEM LZHEICBW T,
FOFEEAHERBITRET LI L 2B LAV LIZHONT, HEESEDABENER X

ITEMAIFGERIC L VRIEDOERE RZ LI E XX, TOFEHOMHERES~DHRERH -
7=t EIHIRT,

&

GBI
H2 3% HERESOHERIZONWTIL, IESTEDDLE ALY, BEFEHEIERT 5,
2 EBELOHE L-BEHT, BiEOEFRICEL IR A T 5,



FHAE KEH

(% 5)

245 FRIT, WOKREEERL,
(1) #E 340k
(2) B 14UE

2 HEOOSL, 14zREHELL, RERHEELZL--TRRET D, £, 24UHE
RlaRETHIENTED,

(R(L%)

F25% HERUDEFI BRI TRET D,

SREVEISEZ, BESOERICI > THEOHNLED D,

B, S0 ES LAXERAALZHRNRD Z LR TE RN,

HEDOS L, HEOWTNND 14 & ZORUEE XX 3 BIENOBUEZE OB R
RICHDEHEDOEFEIL, BFEORED 35D 1 22 T biaw, BEREIZOWTHIAE
eI 5,

5 MoF—FHIEK (MMSEANEERS,) OBFEIEHNANTH 5EZOM Z U HET HHE

WCEBERBRICH HETHLIEFOEF T, BFEOREO 3D 1 22 IR L2
W, BEHIZOWTHFEEEE T 5D,

\V]

=W

(B DRI HEIR)

FH26% 2REIFREARL, TOEB2PITT D,

2 BlaRiZ, akzMtEd s,

3 REHEM D ZOFEEOEBEZPITT HBHFIT, BFEFEICAH 2B DT 2
FILL B, B COWHE 0BT ORI 2 B FRITHRE LR TR 5720,

(BE S DI HEIR)

F27% HEHEIT HFEOMBOPITZHAL. A TEDD L ZAICL Y EAREZ(F
Y%,

2 BEHEE, WoTH, BEROEAANIK L TFEOREZRD, FROEHEKRME
DORMEHEST D ENTE D,

(% B D)

2 8% HEDEHNL, BEZ2HFUNITK T THFEFEED I LERHEDOLDIZEET S
ERE BRSO E TL 45, BEOEMIIN TRV, 2ROEMEIT 3 EEZE
2B EWMTERN,



2 BEEFROMINZL. BTEZAFUNICKR T T 2FEFRED S BEEDO S OIZEET 2 ERF:
BRESEEORRECET D, £, BELIITER,

3 MIRIUIE & U TEBE SN BOMHNE, AiTE XIIBUTE ORI & 35,

4 HEIX, B2 AFKITEDDERITRY o< IR HRHE, IO T XUTFEEIC L 0 B(E:
L7t s, OB ESNEEP AT 2 ETOMIZ, £OMEE1T .

(fi#4T)
2 9% HEAEIZ., HERSOFEIC iofﬁ’%fiﬂ‘é’kﬁif‘%é 77U, BEEA T
THHEAET, RSB0 ETho T, WEBOFHRMED 350 2 L Flz4 7~

)
LEE S o TUTORITIT R BN,

(R =)

F3 05 HEMOEST, BEMET D, 2L, HHOMEROEFICS LTI, 1
BEREITBWTHNTED 2 O T, BRIV THNIE D % W% o 3G
DI > TRE LRz, W% LT 2N TE D,

2 HPEIC»DLT, HELOESRT, TOBMBOPITICE W THEREREDEZZ T
DIEMTE D,

(5| D HIBR)

F3 15 HEMRIEBT2EE2LEDET2H5A61F. TOBRBICOWTEERFRY
B L, BERSOEGE AT 5720,
(1) HEXIE “FHODIZT HFEA0OFEEOHIEICET 5B
(2) HEXIIE =FDEDIZT %S L ORI
(3) FENTOHFEOEBEEZRIET 5 2 EZOMBAELSNOF L OBICKIT %R &

Z OEE L OFE AT 5 BB

2 RIEOES| % L-HE L, TORG|OEERFEFELZER 2 < BESICRE Ldiut

AT AR

(BEAEDSER)

F3 25K PRI &E@*%%A&%ll1%%1@®%E§EKOVT\%%KE@
DEMICEES T 55810, BESORBRIZL > T, BEELED SIESICED D RIK
BRI A PERR L TR ERE L LTHRERT 2 2 &N TE 5.

2 RITEORRRET-RIX, 2RIE. B, —IEANETED 2 FHEEOETLZ R
bR 2 2 LICRENH DG AITIT 1 2 HUNICY R HR L RO E B2 EaBIciE
HULRTLZR B 720,

3 Tk, AMNBEEOHE 1 HOBET 2 ELIC OV T, UM BME 217 5



TEE, O, BRRIEBENZWEAICIE., YE%ELEEIRE & T 28K %2 Y%k B
LHEET A ENTE D, ZO5A, BEREFEIZL O THUETHLLUOHHEESN
TED T EIEDICED DIRIREERERE L OWThrmnWaEE 15,

FoHE HER

(F8 1K)
3 3% HESZ. TXTOHFLEL-> THERT 5,

(HERR)
345 HEDI, ZOEKICHNTED D HODIEN, ROBEEIT .
(1) tE#RESO R R OB N #EF I AT R E EHORE
(2) HAlOHIE, ZEROFEILICET 2 HH
(3) BB EITED D HDDIFENFEEDEBEPITORE
(4) BFEOIE OHITOEE
(5) 2EKUREIEREDEE K O
2 HESIT. RICET2EEZOMOEEREEBEPITORELHEICRLTHZ ENT
AN
(1) EERMEDWNS K OGES
(2) ZEOIEM
(3) EEZRHEH AN DB K O
(4) 1E7=2FHiE OMOBEELMEHEOKRE, ZH KR OBEIL
(5) BFOMBEOPITHIES K OERKICHEEG T D 2 & 2T 2 72D O] Z Oftt s
DOXEF O EZHERT DT OB RS O & L TES TED D IR DR
(6) %3 245 1 HOBMEO—HHERK RS 3 HOBFEIRERZK DRk

(FEE K OB )
H53 55 HERL, BEBEFESLENEESO2R LTS,
2 WEEEX, BEEFENIC2ELLERET S,
3 ERRFEESIX, ROKZO—ITHEYT 256 BT 5,
(1) SEPRELED L X
(2) 2RUANOHENLZHEDOHBN THLIFEATH LI-EHEZ - TRRICHED
FERMMB oI X
(3) RIFDFRNPHSTZHND 5 HUNIZ, ZOiERPH-TZH NS 2 -ELINDH
ZHESOR LT LHESOREBEBMPEE ONLRWVIEEIZEBWNT, Z05EKR%E L



THENHEE L X

(4) BEFEPLELRO TERRICHEOFHE RN H 7o L =

(5) AIZDERNHSTZ-HMNS 5 HUWNIZ, ZO5ERBZH-7-H NS 2 HBELINO H
FZEHESOR LT HHERXOBREOBHNFHEE LNRWVGEAICBWT, ZT0O5R%E
LB ENRE L &

()

F365 HEXI SENHET S, HEL, AIGHESEAFICLVEENRET S
B ROFEESE 5 5 LV EFEPPRET L2HGE 52

2 SRIF, MEEIHEE 2 7 NIFE 4 FIZYT H25A8IE. TOFERBHSTHENDL 5
ALNIZ, ZD5ERkPRH -7 ANG 2EBLUHNORZHFEEZOR LT 5HESOHPED
WENZHE L7 5720,

()
H3 7% HEROEEI, EFINBEROEDRD HHEZRE, KRN INIIHTIZS,

F)
%3 8% MEROWRIL, ZOERICHROEDRLBHELRE, BIICNDD = &
HCE BIFOBLHAME L, TOMEHE b T,

HETRDAERE)

F39% HENR HERORROBNTHLIFHEIZOVWTRELLEEAICBNT, £0
FRIZHOWNT, #HRIIND L Z LD TE 2 FEOLE N EFE ILTEMALEIC LV FE
DEBERRE LI EL, TOREBEAIRT DEDRIDBHST2bD LR T, 72721,
EEENEEZ IR L X ORY T,

(s D)

F405 HENIEENEEROCEEORBICH L, HEXCRET RS FHZENL
TeHAIlBWTL, TOFHLHFERICRELT LI LELE LR, 2L, —RIEA
L9 14RE 2HOBEIC L DMEIZONTIEL, ZORY Tk,

(R i)

A1 HESOFEFICOWTI, IESTEDLE LI ESERAIER L, HFEL
FHENOERITIZNICES D LITERAFHIUIE FE4 %2 LT iE e 570,



28

F56F Hs

(A oHLH)
T4 25 FREF.EBIE FHIHL, EEOPUHE RO D ZENTE L LD ET D,

(FhDFES)
W4 345 HEOFEE B THMNEALZEDOTFEIZOWVWTIE., BESOBEREIRTEE
DRNZE D DI HEIC L LD LT 5,

(GLE DL FE DFER)
a4k HKEOPHEIL, SHERNREICED LA ETEFOBELYHERT S 2
LINTE R,

(R DGR D T X )
F455% HEORRET, TRFLERSOERICESE, —RIENEF1 4 155F 2
TEODHHPHANTITO DO ET 5D,

(A DO FENT)
465k EEOKEZITO O, EISNDESITHY T 5882 EES L L THA
MTHLDOEL, TNERVATZ EITTEX RN,

BT MERCR

(P PE ORI K OV )
FATHR FROERMEL ROLBY ET 5,
(1) FBENLEPIOMPE B $RIZFed S 7= W
(2) A&&KROEE
(3) Zrbft4dh
(4) FEITHEI WA
(5) WMENLETHILA
(6) ZDMILA
2 m@@%ﬁi HERZICBWTHICED D EZAICLY, ZFRO RN EZENRT ST
E@ﬁﬁ%@&ﬁ%%ofﬁﬁbﬁfﬂiﬁ6ﬁ\k%#ék%i\%BWLw
@%A&Uﬁ M DEKREET 5,



(BEDH
485

)
ROREIT, MEL D> TR T 5,

¥ %

(FEHEFE)
495 FEOFREEEL, FETHLIRICHMEVEESH 30 HICKDS,

(FFEFTH N OIS P 5D

505K FROFHRFEENCNZTFREFICOWVWTIL, BFEEEFHIMOAORTAET
(2. SRMMEK L, BEROAREZHLRTNIRGRY, ThaeLET 256 bRkE
T2

2 APEHOFFICHOWTIEL, EDFBHIT MO 2 FHITIC YR FEEEPKR T T5F
T A& <,

(FFEME K OVE)

515 FROFEERERCREIZONTIE, BFEEEKR TR, SE/KROEEHE1E
L, BEREOEELZ T BT, BESOKRER T, EHEERSICHE B25K
U5 5OEEER,) LTI b,

(1) FERE

(2) FEREOKMEIE

(3) Effxiiask

(4) HIRFHEE (ERMERGEE)

(5) BfxiiaR L O FHEE (ERMEERGHREE) ORI #E

2 AIEE 3B AUE 4 BOEHIZ OV L, —AEETE AR O A AR 51k
AHEAT AN 4 8 RICED D2 BMHITHEY L2 WHAICIE, ERtEERES~OWEITHEZ
T, EFREERESORARLZ T 2T TR 570,

3 H1HOEHEDIZ)N, WOEEEZ E72 5 FHITIC 5 FM. 1672 5 FHFTIC 3 Mz
EE, —fROMBEICHT D L BT, ERE T D EBIT A O 2 FEFTIC, B4
EWEEE2FHIMRAES, —ROMEICHETI b0 LT 5,

(1) Bt

(2) HEROEREROLE

(3) HRH K OB RO WML D LG 0 HAE 2 FoH L - 2

(4) HEEAAML OFEEBHORDOMER RN HIZET 2HIED 5> bEER D%
Aol L7 2

(Rl D/l DR IE)
525 FAE. FREEAHTIHIENTERU,



(Bl ORI DEEIE)

535 FRIIT FRMEOHG S LITBEEEZTLIH, FRO2H, KAL LT
AT IO OBEEIZH L, Sz OFIH, &8O, BEOENE, 5D,
BB FEDOBEZ OV EEDEM M OF I L TRBIORIGR 2 52 5 Z E N TE R0,
2 Fad, RStz oo ERIESE 2 E e E TR O S L <IEHIIEORIZE £ X
DIEEZAT OB ISR L, FHZOMORHI ORI 2525 Z ENTE W, 7221, &
TRAEETE AN SUT AR HIVE NISR Uy MELE AT 9 A48 BRSO T2 DI F 2 Ol
DEFRIORE 2 52 D58 & FR<,

H8E EARDEH RN ONER

(EHRDZEHE)
Fh 4%k ZOEKILT., HERSICBNT, REESEOYELL ETHH- T, BTEEE
DERMED 353D 2PN FIT Y7255 % b - TERTDHI ENTE D,

(fEH0)

554 FoE, REAESE 1485815, F2EKNEAETNLE T 5L TICH
ETHHEBIZED1E., ERSIIBWT, REESEOYHULETHH- T, BTES
BOBEIMED 377D 2L EICH =52 OERIC L VIR T 5 ENTED,

(R PED IR E )

5 6% FRMERLTOIRICAT DEAMER, HERSOREREL/R T, AfEttHE
ANB ORI EIENOREFICHET DEFESRE 1 7 512BT 2 ASUIES L < i3
T RILHIRCF T2 b0 & 5,

HOE LHER

(ZE=

BE TR FROFEAWET I-DICLERS S L X1, BERT, TOERIZLY,
ZERERETDHILENTE D,

2 ZRSOZRIL, TlEB M OFRRRERE O O b L EEINEET D,

3 ZESOME. MK ONEREICEL, LERFHIT, BESORIRICEIVINCED S
HLDOET D,



FH10E HEF

FHRELROEELRBRE L. SENEESOAGREETERT 5,
4 FHER O L OSER IR LY ER2HEH Y, SEPHEESOFERICIVINCED D,

FH11R HERAREOMEAE RORE

(1A BH)
H5 9% 2T, AETHEMMZESZHHET 720, ZOEERN., EENE., M5
BRI AT 5 b D LT 5,

2 HHRARICET 2 BB RIHIL, BMEXOBRIC