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Neuroinflammation and complement proteins in Alzheimer’s disease pathophysiology.
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[Abstract]
Neurodegenerative diseases such as Alzheimer’s disease (AD) are closely related to immune
mechanisms in the brain. The central nervous system was once thought to be an immune-privileged
organ. Neuroinflammation is involved in AD pathology, and glial cells are now entering the limelight in
AD research. Recent studies have revealed age-related vasculature as an issue at the forefront of AD
pathogenesis. A background of neuroinflammation, including innate immunity, inflammation-associated
cell death (pyroptosis), and peripheral tissue inflammation appears to be involved in AD pathology. How
complement protein and complement receptors, which are necessary for the activation of microglia, are
involved in the pathological progression of AD remains unclear. This mini-review introduces recent
findings on brain vasculature in AD pathogenesis and associated damage to the blood-brain barrier,
induction of neuroinflammation, and neuronal cell death to advance the understanding of the

involvement of immunity and the complement system in neurodegenerative diseases.
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BRI FET D & WRREECRaNBERT L3 D
BHIED, RRITHFHE S NI RUTFED - TR Z 500
WY OF, Tk > TAELEE Bh) 2MFk-
IIREAEM DOREN L DRAZFLTLENET,
FRBIE~H A NT 7 77 EOWERZHIAEL
FT, WEFE B R BITEK &R O E R
(Cryptocaryon irritans) T3, FRIZRKAHAR (L
multifiliis) \Zx3 2 B OBBEIZIE, BEIEE IS5
WS IgT 72 EOHUENEETH D &L OWENH
0 ETR Y. HRBESOBEOREINEITII AR
RNELFE->TRY, ARBZET LY 7 F i3
KEAFEDE ETT,

T ZCEFOMEETIX, L multifiliis \[Zx3 %
T IE I E DT &, X7 FEET AL LTH
WBLE LR, F7FHE 3 Zorn—r LT



HMEFFSILTHE Y, CD4, CDS, IgM iZxfT5E/ 7
2= APUR BB S TWD72dis, 77 F M
I % FLAE 2 TSRS S0 IR B e R AR AT T = DR
T NVHEFETT 9,

DX D a— X T O S ETENTER
T, EEOITET. BRRICKT DM S A
WCEH LE L, ZOfER, Bl (GEOE M AER)
E MR AEE L7 BBk DS, BRI L TR ETE
PEERTZE 2R LE Lz 100, CD4+ T i,
CD8* T #lifin, 3 X 18 CD4/CD8 Double Negative
ANAREZ 0T D & GG I b EVold CD8*
T Ml T, £ OIEMHIE, BRR & OFEfMZVEEE L,
NR=T 3V BIOT T VA 2R T aTT
—BlZLo TN EINDZ EHBHLELE (1),
R BRI SIE, 20 CD8* T Al X 2 75T
PEiX, MHC 3EMIRMITH D Z LT, T72bb,
CD8* T Mifaid, T Mlaz A EICEKFE LR, o
NP — BT A R 2 QD T E R ENE T,

x1 B, BAroL-ANKOBARRIZHT D
REEE (BRBROBIEEER (%))

ik Rk G B ek iR
R 48 39
CD4* T #lifa 41 55
CD8* T #lifa 100 100
CD4/CD8 double negative 11 3

* kY K YRE

3. CD46 RE R ZIZ & % _ERZMNE N Y 7 DRl
EFH DI, AR AR 72 IR (AR R 7 &
LT, B7A 774 vva, a4 BLOXFTT0O
CD46 = Ew 7 Z[F & L, Teleost complement
regulatory membrane protein (Tecrem) &4 L
F L7z, Tecrem (%, C3b<° C4b @ H i ~DIL
& T 2 TS ML HIEIRE 720 T2 < ELIE
» CD46 TEIHI D K H I, T MAAOHAE - TEHEAL
WHEE5T2Z &b E L1219, 5|2, M
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FLIHD CD46 1358 LRz Aifakk (Caco-2) (26 FEH
L. Caco-2 Ol & Z 3T & 2 AR SO % il
T 52 ERHEZ N1, CD46 OTEF HEHERRE IS
HEHPEED LT,

HEH DL, aARX T SO Tecrem HMED A
STz ERMIRaRR(E e KF-1, CFS)IC b33
THZEEHERLTOWELIZOT, ZbMiEicE
(7% Tecrem D&% | BIEAEH OB HF~T
HE LR, BAEMICIZ, KF-1 X CFS #fifid Lo
Tecrem % #i Tecrem < / 7 v —F /LHKCTHPEL L |
Zivn FEGHIERRIC X DA — N ORI S
WEEMAT L E L7, £, Gapclosure assay (T &
T, Tecrem HIHAS - RHARRE D HETE 2 (RS 5
b ELE, £, B2 in vitro T
U— N ETEAT A BRIC Tecrem RIS 25 &, Hilg
H o Tight junction R4 o737 & D—-> Zonula
occludens 1 (ZO1) OBV EFHTHZ L, BLO
e &7 — MBI D BRI OB ERE ) = E
HTENBEINELLZY, ZNOLDOREND, A
FED LA HEBLT 5 CD46 AErm 713, LBEGHl
fa s — b ORETEDHERHZEIR L T 5 2 & AR
SNET,

4. ERIZBT HHEEEEL

FIHIZ BN TE < ORIHRA DIFIREASMC b 2k
TRERALTHBLL TV D Z &3, 10 8L B D
SNTVWELEWD, TxrbasPET 770 vz
ZET IV E LT HRA ARSIV T mRNA @
HHAR AR 2 R - E &) PCR TRl FE L7223,
2 & CRBLT DR 1% Clg, C4, MASPS, B [A
F, C5, C7, IIRF, T u/ 5=y, HgHR S
NTWDZERLNPYELE RER) . Lo
T, AR, BRI, L T UK, VAR
AT & 213 & ORI RE I ITFAEE T,
B2 & CREAE STtk 7 o 8213, KR TR T
TOMEROBERE & X R D RMOEE 2 5 DT
X2V, EVWIORBAES T TCWE L, ZhieR



AET D AFFERTE ST\ S B B BE 2R ST
(16K14985) DERAZHDH Z LN TEE LD T,
FERRIZ = A OERFRIR P IIL E A TR DIAEAE
FTHDN S HITERFKIE T TG K Z 2
Dz, BT HE L~V THRETLE LTz,

IR, WL OO CTIRERIRO 7 07 4 — 4
FRBTIZ Ko T, C3 72 E ORIRR Y 3 S AU TV E
TR Fx ik, ZIE TIHER - B L CTE 72,
BRI T D R REUAZTE L2 T 7'e—
FaERLE LT,

* 2 OA/HIEEKS mRNA - 2 2R BDKRE -
REIZBITAHEE

R AR A& &
(B NDE) (mRNA)
C1g-A 8 * +
C4-1 + +
C4-2 + -
C2 + -
MBL - -
C3-H1 + -
C3-S + -
C5- + +
PA=VAC A + +

*B N BIEFHVIREZTAYT 425 . mRNA
FHEFEEH - EEMPCRIZCE>THEE L,

FP. ARy DIFAEIC OV T, R
2 W7 K O ARy MR REIR N D U = A HZ
Ty T4 TRIHESNE Lz, 2o K
JE72 5 mRNA & LTI S v b & £
TWET, TR Z R ER, £2T
PEAE S AL, ED KO ITRFREIRIEM oW Sz
DI ARATTA, FIHIX, ¥ EE ER
2— b DORLERERI DS T A VAN i S D AT
ANZALEHZTHNDONE Lk A, 2
KRB & 5 AFFERRETS & B E T,
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TRFRGE TR DS AL S 4L 2 I ENIT DN T
. E P OHEBRICOWTHEI L E L, BAR
IR, BOKEICTEE IR, SR, bR E x5l
=& Z ¥ Aeromonas hydrophila & A. salmonicida
ENEIICKT D a1 OFFRFURZER L., Zh b
ik (IgM) TREAE L7 Z A (KRR & A >~
FaN— MEIZ, BIRICIEE Loy o v o 2
2Ty T 4 TN DR RAE LT,

£ 3 aAMF - KRMEREA F =Lz
{ARAE - IERR4E A. salmonicida ~DIEIREL D D LTS

1K A ARAEE EHIE
P2 AE ERME | BME | ERME
E & LGS LGS LGS
C1g-A + + +++ +++
C4-1 + + ++ ++
C4-2 + + ++ ++
C3 + + +++ ++
C5 - - ++ +

*A. hydrophila ~D k& ¥ EHRDIER Z R L 1=,

*C3 X, C3-H1 L C3- S afHZRHISE/ /R
—FILIATHRE L1z, £IZ iC3b & LTHREIN
Tz

ZFDOREF K 3R TR DULEDFED B,
ERIEERP CH IR EZ N L O LD C3 F
TITEMHEEDE T T A Z VR S E Le, — .
Mo STz Ch DR ~DOTEE 1Tk H
ST AR OIEMARIZRE CE EHA T L,
BRI L ORI (BURIEE S RO - FEE
) 12T, BT C9 %L C8 & W THliiR 7 — #
EAFHMEND Y T D, R DME T e
ETHIE. BRI 2RO T = 72—k
BEL LTIE, C3b R iC3b 1Tk B AT Y = N
EZONET, ZORITAEE., A DRSS~ 7
07y —=VEfo THREET DMERHY T, b9
— i, RO OE, REBRTIEHURIC L 2 BIED



AEEICERe <. Clg DILENRRD BN Z L TY,
LD Clg 1%, Ig LAMZ Y RZLPED Lipid A X°
bEAT DT ENMBILTUVET 20,
L%, TRDONTEED T, AEOEKERMKF T
Clg T DY Y FOREEEDDILERDH Y
£, Flo. AEERKETTO L FURKRE
TR OIS LIZ OV T B BUE, REtEED TV
£7

Pentraxin 2

5. B

FHEOAMIKICIL, 2O 72 BRE % iR < 7%
L7=Zien@oonEd, & 2E, fafEch &
0 EFA, EEE RIS TRELER OO I RIS AR S 5

Bl Ri-T AR TH LIRS, AL/ 781
T UPEA RS B, BB CIXIER 2 AR
PR LET 2129, 6 OMIfElE, 4 lineage O
mﬁ%k%i%ﬂév7m77—y®%%%ﬁﬁk
UCRFF Lo E E, MIRERESCHUREE R AT 72 #
xR ORIz %5&MﬁéhiT PN NG Ty
L7z T AERaLC & % F R oo MHC FRK TR & 7
EIEEN DIE, AEO T MRS Heali 2 2 IR aar7e
ez E R s Z EmTEET,

L CD46 O HEMR Y 7 Rk C3b &
C4b T, AFHIZB W TH, Tecrem |X C3b X° C4b
CHHEAEHT D2 ENRBINTHNET D, KFET
FEIr L7z, Tecrem @ _ERZAMaIZ%d 2 1H & MHAERE
BERE & IR KR CBlEE Sz C3 DIEMH b &G
T 5 & IRFRER P T ORI A L 7 i RIS
fbix, C3b LB BMOAT Y = AT Z T, 1K
RO ERMfE Y — S OREMERERICBEBRL TV D
AREMERE Z DILET (K1) , Atk RSP AED
L2 EREEREE S DICHITT 5 Z &Ic kY,
FIEIT I T 2 RGO BeRiR D 43+ Ml A F1 =
A L% S DICRS BfRT 2 2 LR ATRRIC 72 5 & Wifs
INET,
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ca

o\ass\\Na\; _ Microbial

pat“ -:': target
‘*35 3

Mucus

@ b/iC3b
wound heeV ‘Opson/c
Tecrem (CD46) CR Phagocyte
g g g e
[J!‘f!!Tgplq!.ig!i;:]Em

H1 AREARRMERICSIT2HEREEHEORE (#
EX) HBES:CR3 (C3LtT4—%473) . Ept
(LR #HERE)

6. BbViT
RSN 2RI TR A D 2 & & ZR<
ZEVy, 1983 FEICHREH B ORE AR Bh#ax (4
KF) o 8§ 7T —~ZAHICROTRY] LED
T, FADFHIZ B el I AT T —~ %, [FED
RFRGIE T OHURPEARIS BN S ZRINEDR D D02 |
EWIHEEMT Lz, L b EDOHEIL, MORERE
TR ED A A T —~ |2, R AEE2E
WTIoT2 4 ND TR A L R—THRIEZDOGR%E P
aNBIRDIZE Z AT L, TARH, XDl
THHE -7 Tk T A0MiEHE L OERR T O%
Era 7Y L9 1969 DS I E B E 1S
7eDTY, So%L, il 1o OERENICE Y
VIRMERZFTH Z A, %%Mm%ﬁwmofiﬁm
BREREEIEMEZE LE LT, MR, g 3 » Hig
VIR L TH, KRMHRICIE RIS OREETENE
BT, ZOFwmT—~IIARY &R0 E L,
N7z 2 MW TR DA E 2 5D, =BT T
LEMEELHDLIENTELEIICLEDRETEK
BN DI SN [ oA Mg ORI S O
WA ORTE & S D Kinetics f#T] W5 T —=
R BB ML, i b8 AlCAEET b2 L
MTEE L, TNERICRAITHEOZ L83 -
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Complement deficiency does not contribute to the development of mouse lymphoedema

but enhances inflammation.
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Clinical and genetic features of hereditary angioedema with normal C1-INH in Japan.
Junki Hiura

Internal Medicine, Kyushu University Beppu Hospital
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[Abstract]
Hereditary angioedema (HAE) is a disabling and potentially fatal condition. HAE can be classified into
two types: type 1/2 with C1-INH deficiency (HAE-C1-INH), and type 3 with normal C1-INH
(HAE-nC1-INH). HAE-nC1-INH is the rarer type. The genetic background of HAE-nC1-INH in Japan
differs from that in other countries, and its clinical and genetic features are unknown. We conducted a
nationwide questionnaire survey in 2019 to clarify the incidence and clinical characteristics of HAE in
Japan, and performed whole exome sequencing of 35 families with HAE-nC1-INH. HAE-nC1-INH
patients included significantly more females (p=0.021), had a less paternal family history (p=0.002), a
greater maternal family history (p=0.027), more facial edema (p=0.023), and less lower extremity edema
(p<0.001). Whole exome sequencing showed no previously-reported variant. The genetic background of
HAE-nC1-INH in Japan differs significantly from that in other countries, although the clinical features

are somewhat similar.

[F—U— ’] Bt rEzE 3%, HAE-nC1-INH
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