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A female patient with periodic fever clinically diagnosed as TNF receptor-associated periodic syndrome (TRAPS).
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iF U & I

Autoinflammation (HREE) X, HARLE
DERBEEVPHEEL, BORENERIZZL L,
—RFERDL I Z ) hRIELERINS. FA4E,
MROHOCABERBIIY TR ES LW
Autoinflammatory syndrome (H C % fiEJiE 2
B OFEPEEI N, REEREEZDETIICH
70T, BRKE, BEAED L oERTDH
HolmAL, BEEEFHNERDBMEKL -
FAutoinflammatory-Autoimmune Continuum
EVIBERBEINTVS, KETIE, BoR
TEOEREZWT 2 L L b2, HORIEEREFED
o8, BRI, WRZEH, £/, 2FRE
TH L v EHDRIEERERECH % e PaNiE B
ZHN, S OICHORIEEREEOMIE 21T B
IZ DWW,

I. Autoinflammation (ES&IE) DS

Autoinflammation (HCRE) &\ 9 S,
1999 % iz TNF receptor-associated periodic
syndrome (TRAPS) OfZEES I X - TDL
sh7". TRAPS #&®, HORE, 7L ¥—,
RBEARYG EDRER T LN TELRIERICEDR
REREDH 5 Z L 2B L, Tautoinflammatory
syndrome (H CREREMERE) J, Tautoinflamma
tory disease (HORIEER) LA 7.
Autoinflammation D& 2L % 9 2 CHEHE
2 EiE, BT E %z Autoimmunity
(HEhE) I TEZLILTHS.
Autoinflammation & Autoimmunity D EAR

H.Ida. Autoinflammatory syndrome.

GIA i

RE, BARBENERD, EEAENPERDIE

V) ZETH DD, BEMERKISDOIELSY ¥ 3

i, R, MolR, BEHTH AL T, HAR

BRIGOTER, KE, R, B, #KE BEk

EORMOMBTHE I LIEHETH 5.

Autoinflammation DfRETH 2 BEED H T

RIBMEMERES, #0R T 25O RIEL K TIER

e, HRFERIAGN, B - KE - B - IR

B EOWMUDORIEZMES . FEIRE LT, BYUE

PRBERICELM L Tw3 28, WEMEYIZFEE X

ng, £/, HoOhECHERENTMEb %

HEnkn? ™,
2~3FIL—E, HORIEEBEIIEENEE

D &#EMB» N (FMF SAID; The Interna-

tional Congress on FMF and Systemic

Autoinflammatory Diseases), &%, JRHEE, J&

A, EELELEIXOVTELEVTON T 5.

200FE4HA YV 7OR—<TELRHOSH

DB 47z, T Autoinflammation; #EEH D O

t hTH % Kastner i1k, "The expanding

autoinflammatory galaxy, Di#EZED 25T,

F Auto-inflammatory ] DEREICDOWT, XD 3

HEZZ .

1) Episodes of seemingly unprovoked in-
flammations (—HR. L7z & Z AFEED 22\ RAE
DIFFTE)

2) Absence of high titer of autoantibody or
auto-reactive T cell (B flio Bk H
TG T MFEEEL 22 \»)

3) Inborn error of innate immunity (H#
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S, TEB O e Rt OSHEL

BOLELHAREEND 5.
ERMZEORETH 2 HOhE, BERIGHET
fifE - B flEOEE L FIBRE DR D % T
H5HIEDPOIRE - TRIL, REYE, BEFED
WAEDES I & > T, EEBERIGZ T TIREHNA
Boplwnwrhy — 2238 2, Autoimmunity,
Autoinflammation & BFfICo 1T 5 T & DI EE
72 TETW3., % 2T McDermott & I,
FAutoinflammatory-Autoimmune Continuum
EVIHREEAL TREREZHOET 534
2FoTw3. oMk, BAMELER
FE L Db D &V LBEEENEREZ D LICHHE
L7bDThsb. 2FhH, BEBIETEEICHE)
EAZRCHAMERY, BEAEREZELCL
MR ERE NEICEZ, BRGEREIMEN &
R, ERGEREMEMLREZ NS DT,
RELSDIZgFons (M1).

(D Monogenic Innate Immune Diseases
H—BETEEICHE) ERERSHARREHY
g GFhEkee s u 7 7 —V) KA LN, ZOR
HICX > UREDRE I 2RETH 5. HORIEE
ERHORETH 2 BEHEABVERIEPE I 5.
HLEBEETFOURAESINS ESREMNT 57
BE»D 5.

® Polygenic Innate Immune Diseases
yu—iEe RT3 REEGERESY T
5. EHEMMICK>Tr/n— Vi LBIETE
16q13 ICHFHE T % Nod2 O BI#E 3G & 11,
Nod2 DZEEIRER L EVGHEZRL 7.

® Intermediate Diseases

Mixed pattern diseases & X4 5. MHC
class 10 & DBEMFHI LT 2B T,
B OB X D BARERF D77 SR RRICE <
BRLTWAEETHS. —F v MEIIE
TH5.

@ Polygenic Autoimmune Diseases
AR RN, ERENICPIHLT,
DHORERENEEN 5.

@ Monogemc Autoimmune Diseases

BIEFREICH) EALRIVERREEY

ZonT, s

FEALE

PRk 22 4E 12 A

@ Monogenic Innate Immune Diseases
FMF, HIDS, TRAPS, CAPS, PAPA, Blau

@ Polygenic Innate Immune Diseases
Crohn’s disease, UC, Psoriatic arthritis

@ Intermediate Diseases
Psoriasis, AS, Reactive arthritis,
Behcet’s disease

@ Polygenic Autoimmune Diseases
Celiac disease, Graves' disease, Type 1 DM,
Addison’s disease, RA, SLE, AITD

B Monogenic Autoimmune Diseases
ALPS, IPEX, APSI (APECED)

v

BERE

aoRE

1 TAutoinflammatory-Autoimmune Contin-
uumy VIR R 5)6) ZKE)

BHAAGIE L EELE L DB Db ) A EBEFNER
BHEICHELIEbO. BB8ETREICH) &
BRCEARGIBRY, BEARRERZAL MGk
BEEENBICER, BRAMEREMEMREKE, &
B REEN RERER M.

FMF; Familial Mediterranean fever, HIDS;
Hyper-IgD and periodic fever syndrome,
TRAPS; TNF receptor-associated periodic syn-
drome, CAPS; Cryopyrin-associated periodic
syndrome, PAPA; Syndrome of pyogenic ar-
thritis with pyoderma gangrenosum and acne,
UC; Ulcerative colitis, AS; Ankylosing
spondylitis, DM; Diabetes mellitus, RA; Rheu-
matoid arthritis, SLE; Systemic lupus
erythematosus, AITD; Autoimmune thyroid
disease, ALPS; Autoimmune lymphoproliferative
syndrome, IPEX; Immunodysregulation,
polyendocrinopathy, enteropathy X-linked syn-
drome, APSI; Autoimmune polyglandular syn-
drome type I

MR (T #ifE> BAEE) Ao, ZORFEI
o THORERESRE I 2EETHS. EHIC
TN TH B,

liferative syndrome

Autoimmune
(ALPS) ,
regulation, polyendocrinopathy, enteropathy
X-linked (IPEX) ,
polyglandular syndrome type I (APSI), @3
REDH 5.

lymphopro-
Immunodys-

syndrome Autoimmune

0. BECREERHOER 78 B

£l E%Wﬁ@ﬁﬁﬁﬁﬁ@ SNTWwHEREL
T, 1) L ORBBIEREBE N2 L, 2)
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FREGTBFHERINKLIE, 3) Toll-like 5
ik, NLR 7 7 &Y — (Nucleotide-binding do-
main and leucine rich repeat containing fam-
ily) 7% & BAGREHEDES L IREBEET & D
BREIOEEAI N Z &, 4) TFDOEEMBL LR
FEX D ZRALDBHINZZ L, 5) A
DREGIDSEEML 222 &, 6) BWiO I iZEYY
WA EERTHY, RENTESL L, &
Eglfons.

RSB A BEBRE 2 PO I oI N T
Wiz, RBEDEANERLICELLTETR 5.
B, update SN OEEBENT 5.

a. FEERARED ; BREREZ b LicaEI Nk

bDTH 5.

1) Hereditary recurrent fevers ; ¥&HEJEIE
FSHMET b 5 BIE MR EVEBREE A S .
REEH 2 (Familial Mediterranean
fever; FMF), & IgD fE{&# (Hyper-IgD
and periodic fever syndrome; HIDS),
TNF 254 BE R HAEVERERE (TNF recep-
tor-associated periodic syndrome;
TRAPS), B I UVEBBETFVPEA—TH->
7= CINCA ¥Ef#E# (Chronic neurologic
cutaneous and articular syndrome, Bl
Neonatal-onset multisystem inflamma-
tory disease; NOMID) * Muckle-Wells #E
BERE - RIEMER W ERE
autoinflammatory syndrome; FCAS) @ 3
BB O T H B Cryopyrin-associated
periodic syndrome (CAPS).

2) Idiopathic febrile syndromes; Z&%
AR F RS Z  (Systemic onset juve-
nile idiopathic arthritis), FAFIER T 4
JVIE  (Adult-onset Still's disease) 7 &.

3) Pyogenic disorders ; fEBPMEBIAi%, B2
HEREE, %7 7 % %249 Pyogenic
arthritis with pyoderma gangrenosum
and acne (PAPA).

4) Granulomatous diseases ; Blau fiE & #f
(Chronic granulomatous synovitis with

(Familial cold

uveitis and cranial neuropathy), HR¥EMH
BEEEn 2Z7a— % (Crohn’s disease).

5) Autoinflammatory disorders of skin
and bone ; RIAMEINIH L WEKE
DIRA

antagonist) ¥ ,

(Deficiency in IL-1 receptor
SAPHO (Synovitis
pustulosis hyperostosis osteitis), CRMO

acne

(Chronic recurrent multifocal
osteomyelitis) .

6) Metabolic disorders ; Cryopyrin
(NLRP3) & OB ENGEHI NJRE, &8

Y.

7) Complement disorders

8) Vasculitis ; Behcet ¥

9) Macrophage activation syndromes

10) Storage disease

11) Fibrosing diseases ; Cryopyrin
(NLRP3) & DBEE#EHSEEA S N A, B
BﬁilO)'

b. JRESEY RIS Lo TH L LARLE
>N, WEHODTEbITONDS L) Ickh-oT-.

1) IL-18 activation disorders
(inflammasomopathies) ; FMF, CAPS,
PAPA, CRMO/SAPHO, HIDS, DIRA,
R, R, A, B L.

2) NF-kB activation disorders ;
fERE, 7u— ¥Rkl

3) Protein folding disorders of the innate
immune system ; TRAPS 7z &.

4) Complement disorders

Blau E

5) Cytokine signaling disorders

6) Macrophage activation

BB L7z McDermott 5® "Autoinflammatory-
SEDOD

Monogenic Innate Immune Diseases, @

Autoimmune Continuum, DA -

Polygenic Innate Immune Diseases, @ Inter-
mediate Diseases, D 3 2DAHTITY—IZA%
EIEENS.

Touitou & (%, INFEVERS GEIEM: D FBVE
B#ER EORRBERDERZB R LA T
http://fmf.igh.cnrs.fr/ISSAID/infevers/) % Bd
&L, RGO CORIEEREREDERZED,
HRAREFBLCw3Y. EEYA Tk, £ES
RIETEBRAREOBRE X TIMEIN TV EIEAZERD
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ABKRBEBEGHSE £713% Hll-12%5
AL EDEHRBIEONS.
BEEEAPBERFEORTH 508, FIEFR
X, —# @ FMF, TRAPS, MWS b4z, #.
B~hAREITH Y, DRBIEAD NS OERE
DEENEETH 5. BKERIE, SERETELR
273, @R E LT, AEZ, 2, B
FERDIH 5. 2o D 3 ODIERIZ, HOBE -
BEREMEE TS ABNELD, ZN56D
BB L OEPRFICEETH .

M. BCAEEEFORE - KA

FMF & CAPS D g TIZh > T BKEE
EZEFHT Y. FMF OEEEAZ Pyrin ThH %
735, CAPS OEMLEH NALP3 LB ESALNS.
K2onkdic, MEBEATASC (apoptosis-

associated speck-like protein containing a

PR 22 4E 12 B

CARD) /NALP3 Procaspase-1,

Caspase-1/cardinal complex 23&& T 3. K
ZOBERZEHEHEAGHE % Inflammasome &
. Caspase-1 12 &> T, Pro IL-18 1 IL-18IZ
EHEIND. ZORKEIE, BELRZV L)W
fl2dH LU Do T\ws, NALPS i, flig
WTRIEELIN 2L ) ITEE R D 22,
HolflEn<Tws., 7, ASC & Pyrin &5
£ LT ASC sequestered &7 b, ASC & Active
NALP3 & Ofa iRl sNns. ok
I IefA T, EETIEX, 2o DRIGIERINE
Wk osnTw3. & 252, FMF EHD
56, Pyrin CEAERBAZ LN, ASC & D
AEMFIE NG, 2070, 79 —D ASC H%
CHEE &, ASC/ NALP3 complex 2338409
5. —7 CAPS BE DS &, NALP3 ICALE

complex ,

Pyrin --s"'*WT

BT ASC

ASC/NALP3
complex
NG

complex

Automhlblted NALP3

Caspase-1/cardinal /@E

Procaspase 1

M "" 7
Cardinal

B PYD

* Pyrin mutation

g R ]
ECARD [ Caspase catalytlc domain ~__7 FIND
75{ NALP3 mutation

ProIL-18

Inflammation

2 FMF & CAPS OJifE (Cik13) ZHE)

(DASC/cryopyrin complex, @Procaspase-1, @Caspase-1/cardinal complex 234 L T,
Caspase-1 234, Pro IL-18 12 IL- 13 IcE#I N 5. NALP3 I, @A CEEE{LEN
Ry cEE LT - Eh, BRHHE I TwE, F7, ASCI3 Pyrin &AL T
ASC sequestered & 721, ASC & Active NALP3 L OfE&PHIHIEN T3

FMF B& D54, Pyrin KERERBAH LN, ASC L ofE&ssili, ASC/ NALP3 com-

plex 233MT 3. —75 CAPS BEDE &

, NALP3 ICERERNH 6N, Active NALP3

W% L 55, ASC/ NALP3 complex 238819 %. FMF B3, CAPS B& & b iz, ASC/

NALP3 complex, Procaspase-1, Caspase-1/cardinal complex 23& &,

=f, ZEHFLL, %

BOHEEE N7z Caspase-1 D3EAE, Pro IL-18 1 IL-18 ICEHAZ 1, &8P IL-18 DSEAE.
NS DRIGDEET NF-kB DIEHALL AL 3.

PYD; pyrin domain, NOD; nucleotide- binding oligomerization domain, LRRs;
leucine rich repeats, CARD; caspase recruitment domain, MDP; muramyl dipeptide
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BHA LN, Bl 5 579, Active NALP3
BEHmINng. ®mEMNIC, ASC/ NALP3
complex 2SHEM$ 5. FMF B#, CAPS B L
12, ASC/ NALP3 complex, Procaspase-1,

Caspase-1/cardinal complex 2’&& L, %EE
9%, ZEDIEEZ 17z Caspase-1 12 & o
T, Pro IL-18 3 IL-1B ICE#a I, ZED IL-1
BUEEING (M2). IhsDRIEDBERT,
FE EZEBHEI N T LRV, NF-kB OiEE:
LHAEL 5.

V. #ULWEB S RIEERE

HHE-FEANERRE L, A2 6 0ME L2k w
FLOHOREREREETH S, 1HIHIZ, 14
FHIALF R R E LI E R - WIRBREHED
SR EsREINLY. MBI OREEIR, B
IR BT IHEDOLEBBRAED, FIBRILETE
FKABRIEZZICE S E, Bl sn,
BAAN 61 48, Partial lipodystrophy (B L 7=
NEERL, BERKE, RIOEINE oK,
HEZAKZEY, SMERICEEZ R TEEE
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D3OI N2 ERE IR E R L R85,
BRI EZEFEH I TR, TR E-TERER
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1) EREAZERE (TERIEE), =721,
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KT P [ BrmmE_ |
(mmw | I
T

EL e
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ETH [ ExagmE | .

m;ﬁ‘g\;ﬁ:é ..............................

3 TofE-PaRERRE) OFREREF & BhE g
PrfEe-PERERRRE ) DS BRAER 2 & G X
N BB Z MR 7.

2) RIET %2

3) K TIEMEA & T OfmZEM (B, bk

JseH L)

4) BAEfiRE, MK B BE

5) XM, ATuA FRIBEEE (HERE

2, L%, ~VA bu—7%8)

6) FEHER (LFEThHRWV)

7) BRE (WFETEW)

8) HFEE

9) MfifhRERERE - BEE R

10) RIERIEG, @A = 7Y VIE, NK

TEMEET

11) RMEEZA KL
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Clinical aspects of Familial Mediterranean fever
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sumimary

Familial Mediterranean fever (FMF) is a hereditary autoinflammatory disease characterized by recurrent and
short duration (1-3 days) of fever, and serositis. Based on the nationwide survey of FMF in Japan, the estimated
number of Japanese FMF patients is about three hundred. High grade fever was observed in 95.5%, chest pain in
35.8% abdominal pain in 62.7% and arthritis in 31.3% among Japanese FMF patients. AA amyloidosis was confirmed
in 5 patients (3.7%). Colchicine was effective in 91.8% of Japanese FMF patients. A significant number of FMF
patients exist in Japan, and early diagnosis and treatments should be required to prevent AA amyloidosis.

Key words——autoinflammatory disease; Familial Mediterranean fever; MEFV; Pyrin

TR

KEtEH A #EEY (Familial Mediterranean fever, FMF) (X, FEStiRAHEAOE Y (13 B) BHEMEREL & 475
RrTW eI L2EEHEOBCRIEERTHS. 2000 FIXfT-LEBRBEORBETIE, BRICRTA2HEERER
i, #9300 ACERERKEROBMEL, RED 95.5%, o WIEAER) 7535.8%, IEE EIERER) 62.7%,
BAEG 478 31.3% TH - 7z, 7o AA amyloidosis i3 5% (3.7%) ICHERE SN/, WECEL TE, avesvy
9.8% DEZETHY TH o7z, AIWITEWT—FHD FMF BELFEEL Tk, BEELZESHHETH S AA amyloi-

dosis & TG 572010 S B, FHBRENALREENS.

F L &I

FEME AR ES (FMF) 13, BEMRELS, i
WREZEHETL2EEHECREEETHS.
FMF (3§ CIC i iin BRI THREO S VER
E LT, EERMLESEY SN TV o2, 1997 4,
SN 7 FEAMRMTIC & D FMF OEEEET MEFV
(_M_gditerfanean fever) BIZFARESNY, TDE
ETFEY CTH 5 pyrin OFEFERE 7 FMF OFREIC
B> TWAB I ENAFBEINTWAS., HBET
X, 1976 SFIZiE U O TEFIFREG Bk s/ as?,
MEFV Bz FRIEE, ERF2EHATERICZD,
BORIC 72 0 SROEFADRE SN TV H3. Kig

U T BOR AE SRR R RIS ERE T 7 — B R
oty X —
U MR FE RGP 5

T, FMF OEEEBIZDOWT, KRIBEEFOEKR
R ST BT L 72w,

FMF OFE#GE (K1)

FMF O E &= F TH 5 MEFV L, NOD-
LRRs containing family (NLR 7 v X 1J —) DOFf
HEHTHSpyrin eI —FLTW5A. NLR 7 7
IY—FEHEMBEEICHEREL, Tolllike receptor
(TLRs) & FRRICEBARBEICEAET 55 FHT, M
JREA/NZ —VEREZBRORERT 7 I —%
HT5. CNOHNLR7573IU—D—D2TH5%
NOD-like receptor family, pryin domain containing
3 (NLRP3) &b EN 5 &, mIERIIT caspase—
LICEDRIEST A P AV THS IL-1gOT ot
VU TON, EEEO L1 D5 E 5.
caspase—1 DIEHALIZIE, Al b 22D Fy

— 235 —
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A5 ) —LOEECEE

ATP Crystals
TLRs l (MSU, CPPD, silica, asbestos,
Amyloid-p, aluminum salts)
A

A |

Pyrin
= c
Speas >-
= 2

x )
-2
g——‘\ &ﬁmps\%

iﬁ A T

} Pro-caspase-1

caspase-1
[AVAV] active caspase-1
Transcription —>Pro-TL-1§ / Y
T Pro-IL-1p IL-1p
(active)

1 Av7s<Y—LOEECEE
caspase 1A L7 IL-18 OFBHEACICE, 22027 v 7HLETHS. TLRs 2 L OFH (signal 1) 1LY, pro-IL-18 Dl
ﬁ‘ﬂ.ﬂbwéého NLRP3 { v 7 5 <Y — LAOFEMALICHE, P2XT7 ZH &% L ofiflarm K+ 4T/©umtﬂ, cathepsin B ©

71’51&':%342\% LEZHIT WD (signal 2). NLRP3 A4EHEAL %

L5LPYDZNLTASC &%

HL, EHIZCARD w4 LT

caspase=1 VU 7 b— P ENF\EHALEINAH T LT kD, FEAMO IL- lﬂ PEFHEENS. Pyrin iPYD# LTASC +:8E d’%)«_

LT, AV SV —LOERIEERICHETSEEZ DN TV

THBKEEEINTEY, TLRs 25ORIE (37
V1) 2 kD, IL-18 ORTEE (pro-IL-18) D¥x
B, BERBSFEINS. DU EDDRAT v /i,
AT Ty BRLMBERNOA )T LA F DO

(Ktefflux) 72 & ORB (7 FI2) I2kD
NLRP3 DEEILEEBID, A V75V —LBE
mEh, 7X¥ 72 —FEHTH% ASC (apoptosis-
associated speck-like protein containing a CARD) #%
/L T pro-caspase—1 78 f V7 5 <V —AICEEL
caspase—1 25fEHE LS4, IL-18 GEHETY) 25U
ahb. pyrin id pyrin K A A4V (PYD) #/4-L T
ASC L BETAHAILICED, A VTSIV —LD
EHEALE BICHIE T 5 £ E 2 BT\ 59. MEFV
EIR TR & pyrin OEBEERFICE L TEICEN
ENTWE WA, MEFV OBEBTFERIZ LY pyrin
DA V7T = LIHIEEAES SN, HERIE
PECBHEEZLN TV, Lirl, MEFV D&
EFERIC LD, NLRP3 IHKRAEMEICRIESSHE
NBHT LR, T, ®ESNTHEY.

FMF OEEBETEY TH 5 pyrin (ZIFAHERT
EREL W5 L, %7 FMF OFIERy, SEEE
DRFERIICHPERABREL TWBHI L0,
FMF O HEREDOHAED 1 2 & L THPEROBERE

B REZ 5N T WA, Wittkowshi 513, FER

DIEW < —71— T3 5 S100A12 23, FMF B3I
BPTERLTEY, 8Oy —NVICk5 T %8

ELTWABY, itﬁ¢ﬁ@%ﬁmv—ﬁ~f%%
CD64 5+ F#5, FMF B2 THO B EBBEZICH
N, FEICERLTWAZ ELHEINTY 51").

B PR AE IR

CRED

FMF T, & - & 4 EFICA DN SRS Ak
RETHAH. FEZ— 3B AB Y, B
T, REMIES 1~3 B E<, R ERICE
B3 5. FENT CRP, SAA 7t ¥ OSMHEIIER OB
M%&ofmé FEEGDS 4 B UL i < SERIUEI L R
ICRRDB DB, REFEFOBEETIBAZELD
D, BEOFEELTAFVA, FIRECLSE
B, THOHE, £ELEPETFLNS.

<PEFERESID

FEENECHE T A C EASVEEMER & L TR

Bss, MERSETONS. FEEROPTLHgER

IZHBWT, B, BKEEZHD 5 Liddn,

B RITn 2 EHNE, R OBROERRE O
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