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ADA : adenosine deaminase, PNP : purine nucleo-
side phosphorylase, HGPRT : hypoxanthine guanine
phosphoribosyltransferase

(J Clin Invest 116 : 2717-2726, 2006 & V) #¥k)
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FYL XU LAY NEkZRKYS5—+(PNP)

Purine nucleoside phosphorylase (PNP)

¥E E
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L = TFiagetatk 14q13.1 1B LTV 3. 7Y VA&
i WP VRKICBITAPNPORE %
purine nucleoside phosphorylase(PNP)i¥  ADA, hypoxanthine guanine phosphoribosyl-

adenosine deaminase(ADA) & & 127 X  transferase(HGPRT) »&&l & & H IR 2 127

AN R-VRBICBITBREN LR TS L2 PNPIZADARBRLY 7 ZATHB LT

", inosine, deoxyinosine % hypoxanthine ~, WABDS HFIZ) VOSSR TORBIER. HBalkd

guanosine, deoxyguanosine % guanine ~NE# 5 X912, HRKEICPNPAKRET AL F A
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1 PNP OIAEECR L v 1)
a. \CHLEIRD PNP O5F L8488, b, I3 BEDPNP AT ONAHEELRYT. BERETIIFLICA Y
— MEENETD, FOFVE a~NY v 72 APEATYS, EIZCEM, BIINKESHY, Bovrrya=
v b DB EBICHIN—TIEET 5.
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dATP dGTP

T !
T T

d guanosine

T guanosine

d adenosine — d inosine

adenosine —3 inosine

GTP

T
T

— guanine

N

xanthine

N
uric acid

—Zp hypoxanthine

2 KEBABZERICH T 5 ADA/PNP ORE

(SR & 9 51AD

ADA: adenosine deaminase, PNP: purine nucleoside phospho-
rylase, HGPRT: hypoxanthine guanine phosphoribosyltransferase.
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X, 197542 Giblett HIC L o THE SN TW
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dATP (deoxyadenosine 3V ¥ B{L & N7=50F)
#%, PNP &#8iE T3 dGTP(deoxyguanosine 7*
J VB LS NS T)ABRESN TS W
b ECY YoSECRMIN I U AT
Eh 5.2 5% dATP2 & D VHEZRL,
AdGTP I EICTHIRRICEELZE R HE3INT
w5, —F, TOL)REEEERLLTI Y
PSRBT B RIS E RSN TE
THY, PNP 2 ERSTF L L7MhAa RHEESE
HIH PR TH B,

2. BEDEM

PNP O#llEd, BERERERSEDND—DOTH
% PNP RIBHRE % B2 ) JEBNCRT L, SR
HECERT 5D ER BN TH S, PNPRIR
SEVE RN, REAS BUR T s R
B, ISR IBETHEDLNDICE o THE
BB CEXLERTHY, ENELELTS
FEBN T L Caas S FE e 2 W A5 W] BE 7% PNP O
WEFEELRERE DD

3. RBOEBMAE, REEF
PNP 23 & A L OMIIc 5B L T %. PNP

HWEOY 7V E LTI, &»5%widiniE
REICHEV OIS, MEEKY 7V TH PNP
EHETRETH 5. RRINEE TOHM, &
HFRFELTBL.

4. Bl ® &

PNP R EHS T L LTOERERMETIERL,
BEEERLEEL LTHES NS, Ml
(B 7 v L B ILER) R 3 72 13 m A I
&F¥h5PNPOBEEELEECHL—ER
? inosine ASHLALER 1 PI 2 hypoxanthine ~iisft
XhaplEAZMEL, BEHT S BAERIZIEHC
TT7 A4V =TIV &Nz inosine AL,
PNV ERELT—ERMNE, WEKE
#RErsu~ 7974 —CERL Tinosine &
hypoxanthine % & L, BEEML KDLk
5% Fi, BEHTEEZMERELRVWIHE
LLTH Y IV EBEGFET C—ERH S &
7B HPLC IO T L, B LERED R
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hf‘l\ 510)‘

5 & # &

WEEoEWe, METAMKICEoTEN
ZFRICIEEMEIET S, BEENZRTHALE
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M) &9 % BAT %, nmol/h/mg Hb GEAKER N
RRIMER) & F BB TRRIRENLTV S,
REEAD D (m)BRETIHEADH L. — i
(2D YRERTIE, RIMEROM 245D PNPiF %
AT, PNPOXREEBRHT 200 E/-281
LB E, EEHEDS %K% PNPRIBREE L
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#1/2 DL RT.
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PNPZHIE T 5 F L2 EHRIZPNP RIBEOE
BIZWiCTd 5. PNP IR, SHIZH, 24
TRIRIC & o THIBAHIRC X 58t lhg ik
EORRMRBERSRE TH 5. WARERLIE
KA SN TWBEY THIBHEEEO KBNS E
HTHD ThETIEHTHOREDART,
ADARIBEICHRTLIFE TN ARETD
D, IEEERGELIREHTH LY. B L ADA
RIBECHONS L1, BROBFICL > T
Bea nEREEL R TRESEESNLY, HE,
AVRABERLE LIz 4 VR, B S
BB RL, EWREEDITRT S,
BOMRZER LT HCHRMEEAND, BRYE
/MERAME, SLE % & B EHKICERT 2 B
CORERB LM 1/3 ORBICED 5. H4 kel
FHEREZ R 2/3 DIEPNICET 5 Z L D ERERD
KEZEBTH Y, AR S ERFHDR
EEIE, HHIET, EERE, CAPARED

MWRERBE LTRBEZAONTWAZ L D 5.

B Sk e

ADA RIBHE L TR I 0B R RE IR A
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FLOMREERICIE H SN CTBI S e WIERIHS
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B, RPORBESED TRV & AUE o —
DTHY, ZOX)LEMEBRLE XICK
WENSHIIEPATPNPOUE R EHT 2
CENBHDOAFE LD MREROFHEE
D7D REZHT, REEEIE I, —
J, MEDOPNPAMBOBRECEEZE LS
WETLHHREDND B, ZOBRIIAFAWHTH
5.

7. BEREIRE

PNP RIBJE CIE THIfE %2 £46 L L #7150
) YSERBA DA S, PHA® Con A7z &2kt
5 USERFRICMET 2 &, FICTHIR
ROBBRE LT, B, miEnEsa>
YUERIEEDZ &L VE ERTWAED, B
RS D BITHICE T T2 X9 Th b, Hilk
kR EOHTHASEREL, X EREY
BRI 5. AMLFEHRE T, M, JRPo
REBASHE D CTIRAETH 5 OV T, MR
BRMEIX 1mg/mLU T TH5B. Bido LIk
MERR ) ¥ 738k PNP BEZTE MW/ )48

L. hypoxanthine D{&fE, inosine D EE %R

BRI PNPBRIETFOERZMBT A2 &
TRWPHE SIS,
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Familial Mediterranean Fever as Representative Autoinflammatory Disease

Kazuko YAMAZAKI*, Takashi YAMAZAKI*2, Junya MASUMOTO*3,
Ayako SUZUKI*4, Masahide YAZAKI* and Kazunaga AGEMATSU*S

Familial Mediterranean fever (FMF) is the most common of the hereditary periodic fevers. FMF is an
autosomal recessive disease that affects populations among non-Ashkenazi Jews, Arabs, Turks, and Armeni-
ans. Yet, it is observed worldwide, and approximately 90 FMF patients have been reported in Japan. FMF
is caused by mutations in the MEFV gene, which encodes the pyrin protein. Pyrin protein is associated with
the interleukin (IL)-1-related inflammation cascade and involved in the regulation of apoptosis and inflamma-
tion, ' ‘

The clinical characteristics of FMF attacks are fever, abdominal pain, chest pain, and arthritis as symptoms
of serositis. Reactive or secondary AA amyloidosis is the most devastating complication of FMF. ~As amy-
loid slowly accumulates in various organs and tissues, organ dysfunction ensues prominently in the kidneys.
Colchicine has been used in the treatment of FMF, and has markedly changed the course of the disease.

Although over 80 mutations in the MEFV gene have been reported, the majority of cases are caused by
four mutations in exon 10: M694V, M694I, V7264, and M680L. The majority of Japanese FMF patients are
compound heterozygous for M6941I/E148Q. E148Q, which is found in populations of Japanese and Chinese,
is considered to be a functional polymorphism. It is intriguing that about 10% of Japanese FMF patients
have the L110P mutation in addition to E148Q in the same allele. Allelic frequencies of MEFV mutations
and polymorphisms in 500 normal Japanese individuals were 0% for M6941 and 23% for E148Q, respectively.

In conclusion, FMF is not a rare disease in Japan, and it is necessary to consider FMF when a patient ex-
periences recurrent attacks of fever and serositis,

[Rinsho Byori 57 : 371~381, 2009]

Corresponding author: Kézunaga AGEMATSU, Departinent of Infection and Host Defense, Graduate School
of Medicine, Shinshu University, Matusmoto 390-8621, Japan. E-mail: agemts_k@shinshu-u.ac.jp
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—B K O/ M-
RIGRBOTR SO L LT, RIEFRLE, 7L
X—, ACRBRENRD DN, BARELIEHE L
Te SR RAEA H O 258 % B (autoinflammatory disease)
ELUTHYEENTE e, BORERRIE, RENE
BMRET 22 ESRERNT, RYyE, BEiEmEE,
HOAERBLREEmNEn5, RERBVIET S
OO0, FRMWAY, Bk, achid, Aol
# T AR RE SRy, ARSIV TRES
BOBLTWBREERZIZ L3RRV, &
MERLE UTEXTWERETHD. BORIVKR
i, ZOAMTACREBEBIZETHSA, %iER
X 5HE~DRETAZ L, BRABEMICRERRE
ZLWABBTH S, HO»LECEMFET D T8%,
BOHM» b8 AOBIEZ S > TRY BT, b
SHPMBRAPETAILONDY, BiErEDS
b OITREM RS SRR L Eh S, Z oMk
e M Pk Al b # # (familial Mediterranean fever:
FMF) 4% 5. )

L Baka
WA R B S B R BRI 1 FMF BUSM T, cryo-

pyrin [ 8 R #1438 #4448 BF (cryopyrin-associated
periodic syndrome: CAPS) LIEEN S b Ddh B,

CAPS 1%, O#F A% H O 4 ERE familial
cold autoinflammatory syndrome: FCAS), BI&RF#E
HEZE M HIES (familial cold urticaria: FCU), @Muckle-
Wells fE{&# (Muckle-Wells syndrome: MWS), 318
HEFL JRARE 1l R BRAIAE (% 1% (chronic infantile neurologic
cutaneous and articular syndrome: CINCA SEREE),

S 40 7S B AR VRSB 2 9% 48 S 9 AR (neomatal onset
multisystem inflammatory disease: NOMID) o 3 & 1&
AEEND, S5z, FMF, CAPS MM ic R iEM: 4
M RBGERBIZ A EN D b OkiE, TNF S54k8
LA WM 6 BiE R BE (tumor necrosis factor receptor-
associated periodic syndrome: TRAPS), & IgD JiEfi
# (hyper IgD syndrome: HIDS) 23% ¥, HIDS i1 A /8
1 R — ¥ R IESE (mevalonate kinase deficiency:
MKD) iz gD, Zh b ozt AR suE®
HRRAOREHNE X CRASEEORIBIC RBE
DRERHY, ZORE—rhbbIBREDE 2T
WTE2HALHD (Table 1), i, HERRO
Kb TIRBEY - REESLHT L IHOTRVWE

Table 1 EIEME M EIESEEE R O Lk

CAPS
BRRA FMF MWS CINCA/NOMID MKD TRAPS
BERETF MEFV CIAS1, NALP12 MVK TNFRSFIA
BLEE pyrin Cryopyrin, NALP12 mevalonate kinase TNF receptor type [
BIEEX % HiE % (GEA R
<103 60~70% s 238~20 &
SRR <20 2% 90% IR FER~AR <1#& T 3 %)
SERSHRA FEA~3 0 PEER~3 /) RE 3~7H 1~F
FE11:RilkE 2~68 TE NE 4~638 BrH
HEE % by HYy HY (GRS  Hv (BHEK%) by
it £ 2% b} # HY E2
B BovE EAN 2L 2L i) HY :
K i i w i FF SN
1 . Bl Jra AN EScAta AN FEIZEN ]
R i i RN GRS rERD) by GHEE)
Zoth DML, FMAE s nasgiad HIERY v /AR Mg
SR, e KRR HHE AR IR, W AR S B
Y CRP [ (BE{EIF)  CRP Btk (Fehiht) CRP Bk (Bidkft) CRP I8 (S8{48%) CRP BB (F/ERY)
& ik SAA Him SAA 24 saadm  omm~ma STRERE
= w A5 7 BRI
. . IL-1 SRR -1 SRR RAEFY A7 o4 R
Tt AveFy (anakinra) (anakinra) (simvastatin) etanercept

W) WS WRAHHERE, B8 BRAKEERE SAA T Iu4 KA, STNFR: nligth TNF 244k
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B-box

Pyrin

0 E148Q

~57 1 4+ 2009

CC PRY SPRY

M680IM694Y V726A 781
M694i

Figure 1 FEMH P BEOKERIEF MEFV ©Oa— K328 HE TH S pyrin OREE L 2R
Pyrin ¥ N K02 HIEC PYD, B-box(Zn 74 > —), coiled-coil (cc) ¥ A A >3 & U PRY-SPRY
RAAL V%S, MEFVIZRI3 5 DOXERERLR L, M680I, M694l, E148Q, V726A %
(@) TRL, BRVERFEVEEDNIER M694V 4 (B) TR LT,

Ebd 5.

b OERIINRBIZRIET B L 0OREL, b
BNERT B L b 3R E LT ELEZ
BHIRHSEE, B, HERLURBRENDS.
Fl, FhPhoEREICHEREFMRIEREE
nNTHL, WiAkdidis(FMF, MKD 22 E) %
7o Y i BB {5 (CAPS, TRAPS 72 &) 289
% (Table 1),

1L FEEhER0RER

A, RN BRORERETFOEYTHD

pyrin DERETOER

1997 4 17 EBE R F dh it rh i BFZE 42 (International
FMF Consortium) i, BEMlZ2dSMTIZ L > T2 D
BT de it 16p13.3 KBV AR, BILEE
T MEFV 2[5, £OREFEWE pyrin EHAL
722, pyrin ¥ C ZK¥ filic PRY-SPRY (B30.2) K 2 A
v, iz Bhoxn 74 »H— KAL) BIV
coiled-coil (cc) ¥ A A > % b2, pyrin @ N KRMIX
HHAE PYRIN R A4 2 (PYD) LRI 2 (Fig. 1.
FMF B kBT pyrin BRI ZEHEELTWD
B, BLEEOEHWDS O, M694V, M68ol,
M6941, E148Q, V726A @ 5 2T 5 (Fig. 1)¥,
M694V, M680I, M694I, V726A iX MEFV O 10
x4V, pyrin ®PRY-SPRY KA A v digdh b,
E148Q I3 MEFV OE2 =2 YV izdh DY, FOMO
IR BT L A YL PRY-SPRY KA A vitdh 5V,
2K Y RO RE TR M9V OBENREFL, 7

IuAf F—vA%HD, BEDELOLIOREZNY,

I TIZ, M6 %< b bh, E148Q LD~T
DEARLEDOND Z LR L RoTNDEYY,
B. ASC, cryopyrin, Ipaf DFER

1999 4E iz MERFR OB FEAMSL O IMROT R b -
AR THDRAROBEE S DERELLT,
caspase recruitment domain (CARD) % % - apoptosis-

associated speck-like protein containing a CARD
(ASC) BWLEHE WAL L >~ THRRESLEY, Z0
EHHEIZ N AR PYD 2% 5, CAfilic CARD
4o (Fig. 2), CARDRI7 R b— L ROBRTE
HELRBEUMEBRR THBH AA—EO N AR
#ET 5, PYD IZ CARD, death domain(DD),
death effector domain(DED) & [Flfkiz, RS KA
4 Y DO—DTHBY Y, Z0%, PYD 2 bHEHE
BiRA LERESN, BYERRER L TERERKRE
ERETIENHEL R TELY,

I BOTHLALREERELTHDI VY IT
WVAEEH A K % inflammasome & I 578, inflam-
masome % cryopyrin ® Ipaf Z b it R Eh b,
cryopyrin B L O Ipaf 12, 7R h— L AFBEKEET
P/} apoptotic protease activating factor (Apaf) -1 &
OHRAMEN LRSI, ¥bbH b Nodlike recep-
tor (NLR) L FHEN D K e ARG RE D DD FT
b5 (Fig. 2). NRBRlicz 7 =2 ¥ —fHE LT
FRENPYDBIXUCARD b b, WH & bk
X2 v F RbA kS R LEE (NOD), C K
iz > —4Rk & LT leucine rich repeats (LRRs)
# %, cryopyrin % Ipaf i3 NOD 24 L CEREh
LRHEILL, =7 =2 & —§lgiciX ASC AL,
‘v ¥ — I CRAROEED TH D REBLHRE
DOWITRS 0T 5.

TRV ADLEH HRBEREN AT L
MR, WEIE T o R ALY LR SIS S
EIHEILTWAN, Fr AL ROEishded
AR—BIRFERACRR L 25,

1999 4z Apaf-1 LRI OEIE & L T Nodl 25
REXNRE, 20O Apaf-1/Nodl A2 F L& L
T Nod2 kS ™, REMEBEBRTHS Crohn
WORROEREERIET IBDI O Nod2 Th
B EMBE LTS T9, 2002 4Eiz Apaf-1/Nodl
L ORISR & Pypafl/NALP3 33 B & h /e,
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Figure 2 Apaf-1 35 & O inflammasome Z#{R$ D cryopyrin, Ipaf, ASC & pyrin YL
NLR ZHE TH 5 Apaf-1, cryopyrin, Ipaf iz NKSllice T =7 % — KA 4 Y, gz 7 L4
F FREEHUS BB K AL > (NOD) % b2, cryopyrin & Ipaf 13 C Kiz Y > Re@@+s L
Y— KA AV TS leucine rich repeats(LRRs) % >, Apaf-1 ik C KM {ilic WD40 V) ¥ — }
(WD40Rs) % b2, cryopyrin @ N K lle> PYD ix ASC & N K#flio> PYD L MBI T 3, Ipaf @
N Al o> CARD % ASC @ C K> CARD & #IEVEMT 5 L FRsIC, [ caspase-1 & CARD &
LIRS 5. pyrin i N Kz PYD 25, ASC @ N RHIO PYD & HEEHNT S,

ENHORR LB, BORERBTH DR
0 H T4 IEE R (FCAS) Muckle - Wells syndrome
(MWS) /18 4 3L VR 8h A% sl 58 BRI 1 4o 8% (CINCA #E 4%
) oMM~ &, % ORMERIRT CIASI [
Eh, 2ORBETFEHTH D cryopyrin S Pypafl/
NALP3 LR —2FTHBHZ LAHPLEZ D,
Pypafl/NALP3 O ## OHi4 % TIT Ipaf 12U ¥,
BB 5 Apaf-1 £ Nodl & HFEOHERT KA
HONLR HHAER KA LHESh Y, B b
MZBWT 20 BEIF LML ShTn 198,
C. REHYA bHAUTHD IL-18ERLED
84 L4 3 inflammasome
Y —4EBTHB LRRs 2 LT, Y H L KE
LTHIE - DAV AD RNARRB R ETY ke
e lb WS % cryopyrin AER#T B LW, PYD
4 LT ASC L5895 (Fig. 3%, %7, YHY
R&LTHId oM E B OMBMRD T 5 flagel-
lin % Ipaf BS3B#T 5 &, CARD %40 L TASC &5
&7 5 (Fig. 3). cryopyrin & Ipaf iIX %% ASC
#RBIZLCEBEHLL, inflammasome 2T 5,
ASC 1X CARD # 4 L C caspase-1 L #54 L%,
inflammasome MIER & & b I caspase-1 7] 1 %33
¥, kx5, EMAL LTz caspase-1 i pro-
186 7a KAL L 2EE L (Faksy ),
FEHEO L1858l ic it S h D (Fig. 3)*~%,
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pyrin iZ PYD %4 LT ASC L #IZ{EM L, inflam-
masome DAL EFIMI LT3, caspase-1 258
w9, IL-18 %20 L 2\ HEK293T i T i,
ASC 0% Bikibic X T NF-xB OFEHALRAZD &
NP, ASC 2L Zh by VI inElEats
I3 inflammasome & FRIEN, RKIEITBWTHLR
BHERELTNDES,
D, Pyrin 12 &k 3 inflammasome D18

FMF O#BIRIE-FOEYM <TH 5 pyrin 1X, cryo-
pyrin MUK FRBRLEZLERPYD 2HLT
ASC LBAMIICHET S Z &7, inflammasome %
HEHEL, £t THO caspase-1 OiEHICE
WhEz, IL1OT L » Fic L 2 My @
LT3 (Fig. 3)*, NKEiHlIZ CARD % %> Ipaf
i, DH Y Rel#d5L CARD 24 LTASC &
AL, cryopyrin & [F#kic NF-xB o iE#iL & IL-
18 D7 4T (Fig. 3)® ., HEK293T DZRAT
1X, Ipaf Bi5h Tl NF-«B 0Lz = 53,
ASC LILBEBS WD Z LT L » T DA NF-xB DI
HALRAR BN = ¢ Ipaf iz & D NF-xB D%
Ak S pyrin iz & o TH#FE SN B (Fig. 3)*, %k,
cryopyrin b Ipaf b & b BERR O MBMK TS
5 THP-1 Hifiz B & ¥, spilMiciEgEsg3 L
ASC L DHENH BN D L FIRICIL-10 Ol AshE
ACELY, Zhoofkdiud, pyrin 28 inflammasome
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