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BAZEH 2T EMEIS (BRBERBEAETERYREAMIEEE)
4 SHEMRREE

BT L WEE TV 2 RV 5 PIBHER S L OBIIREE L FERE A ) = X L OfFHA
EEE  IIT 1
FERRZFEMERRIER AmERFER BuR

WEES BIEESERE (Fatty acid-binding protein, FABP) VZASHGEE DEIEPNERE
EFIBICHRODDFTHY., MBI GORZAFEEOREOINEET 3, Bxld LEIC
BOWTE LN THET AFABPIAEEFENREME RS> AOBRD THRICHEMT
BT EEBHMLTER, 46, BEERSh/0bY ™ X & ERFEd/db< ™ Rz 3513 BFABP3D
I )L BRI LR, OB BFABPIORE L ~)UIEF AT S b O—)L T R &
ENBENIEH oA B TIIFABPSSEE L )L OEB E RAERS Nz, FABPIOIL
o LAV BIE LTAER, ob/ob™ ™ Z &db/db ™ A TR Y hO—)b = AD180~210%
K ERLTWAZERHASME R, CNEOREE. BIRELOEEAERET CH3
PRI R B R OXEFT I RV VB A1 351 BFABPS L ALY 5795 & 261z, FABPSAS ot
CRELTWD T EERRT2bDERDbIE, $. 75/ I IVARY 5 —%FHNTE
EERDHHIIZICE FFABP3ZEA LA A VST 25 R 2T/ #5538, FABP3FE
HITIZA A > T FIREOBA TO—DTHBAKI D S EBLABE SN TS Z
ENBERE N, PEDT ED 5, IEEOERRA Y AOBREIC ST BB RO MM E
BB TOEHERA A ZRE L TlhIicB i 2E8EE L Vo ERE2IH L. 1R >
EHE 2 UEE T 5 720 OSSN E Th 5 nlReEAVRIE X5, FABPIZ IR IE iSO
R S BIREL BT 5 ) 22 % & 0 SIICHET 55 A~ —H—& LTRHATES
HREMEASE 2 51D,

A BHFEEER Z AW THBRIER & BIIREEIC DR 5%
PRI E# 1 D B E B 0 R, R O ERED . DB BT BIE
PERBANDODEBEHEZBELL ) > BRI <ENEREEEDRES3

BB 72 & DR EE N U TR RS S B AR AE
L DFRIE
JEERH#E NS DIRBFEE DD THEHED
BEPBOTERETHD, BLITHEEED

MEICBNT, HilLhe FNREBREBOEST

WRDATHHIhaRYTHLRSY >
N2 E 1 (UCP1) Z/R$#ET % UCPI-KO ® ™V A

WCHESRBEEZEZEND I EMNS,
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(FABP3) @ mRNA &% EI L ~OLAVHEIC L i
NYZDBEHRBIIBUTRES ERLTY
BIEERWLE, Ee, BAD/NT A—
Y- LOMEEISIKRFLEEZS, &
HA5IC BT 3 FABPS O REAUAE SIS
BROMM, LK. @A >R S EO
ERBEEHVEDHBMERT I LM 5



MERD. BEBEGICHITS FABPS OREMN
PR & 2 A RS 5 s IR 1T 1 B
THARMINRRE N, AEEE., BE
HEAE % ob/ob =7 X &R db/db < A
25135 FABPS OBEEHSMCTHI &
FEMICRNET o/, £im, BRHIE
EMM R &AW T FABPS BB DA > 2 >
DU FINBRBICHTAEBIZDOVTHRE
EMAK. 510, BIREBLERET ST
A7057 > ER#E (ApoE-K0O) ¥ R % &
AL UCPI-KO =™ 2 & DRER I & 0 PIEIE
HEBIRELERET AL VT FLBY
(FTN I v I TIRIIR) 2HEETS
CEEREEELE. |

B. Wik

(1) BWER
D BEEEBROERBY A E M NS
=R,

HETE ob/ob < A & CHTBL/6] AR
2 EEAER (CB-2, BAZLT) T64 A
BETHE LR, MEEOSBRGEER
RU&, £ db/db v A & C5TBL/6]
BARTYAEEERTI » ABECAE
L%, MBERVSEHEGZERL Z, O
e EHTOMGBMEKRERAHL, Y2
52T 0y MEFICE L, miERo1 >

A1) > & FABP3 L A)VIETHIIR®D ELISA v

F ( Ultrasensitive Insulin ELISA,
Mercodia #t ;  MOUSE CARDIAC FATTY
ACID-BINDING PROTEIN ELISA TEST KIT, Life
Diagnostics ) ZAWTHEEL 7.
@ NS BRECREET IV T A
DIEEL,

ApoE-KO <7 X @ breeding pair ZXKE
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YOV CHEMMNSHEAL., PHRFER
B BEME LS 5 —IZBA LT ApoE-K0
RUADEFEIOZ—ZFFR L. KiZ.
ApoE-KO = X & UCP1-KO = R & DXEL
i & D ApoE AF O/UCP1 AF O R %4
L7, 51T, ApoE N7 0O/UCP1 N7 O
IRUADOMBEEZRET S I LEITKD
ApoE-KO/UCP1-KO & )V 7 w 27 7 7 b (DKO)
IUAEEHEL T,
(2) DTy 70y MNMEHT
RUZDLMEEBERH»SFHAHL ZHEE
Moy N8BT BCA Y127y
1 (Pierce #) Kk DFixo7/z. &
w2 12.5%D SDS-RU 7V UIINT I RSN
BREKBICXODBE LR, VXY T
Ow hiEiIck D FABPS BEHZ2RHELREERL
AV EFNT=, FABPS 1o T B HiKIE. K
BHERWTHESL =M X FABP3 208 F
WHREZELTESNEONEMNSHEHLA N,
a2 bO—)lELTB-tubulin iTONVWTH
TROMEZHWTRABKZITEREBEL B
—tubulin OFEBR L NIV 2R
(3) BEEMIE%E A W5 FABP3 OB EIDME
7o
TF)IANWANRY & —% D FABPS
BEFREREa— AT E Y shRVA I
KODRNFEMED FABPS 2/ w05 DT 5%
BMHREMEL 2. 02012 Y REHRTH
FMEEHEEL THEFEETSHILITELD
BEZAIT >ERTMEEZREZ. LELDOT
F)IANARY 5 — &L L 7= B &5
fZ R & B T FABPS OREE % 5 I
BILE%, A AV VRNV IFUBERE
ERICMATHBEZRBL =, M#Midz BN
UCHilammtmgzRAgEL, 12RA) 2T



FIVREBRICK TS FABPS OFEITDODWTY
IZR& 70y MEIZXOBREL .

(fm 32 EI ~\ D EC &)
BMERICEAL TE.PHRREERBMEBF
Mt Y- CRESNIERTYNEES
DEARZEZE OMERAORBEREICK > TE
BRETHO,

C. HHFE#ER

(1) EBRTIROKEITER 1 IKRLAEX
DI AR MO— LU RITHART
ob/ob ¥ X, db/db ¥ U X THIZTEHITH
mli, i1 20 L)k, ark
O—)b<T7AD~1 ng/ml iZxt L T. ob/ob
< 7 A TiE~186 ng/ml. db/db ¥V X Tid
~2ng/ml Thok, VLAY T 0Oy MR
FiZBNWT, DEICBITFS FABPS EA LA
NWFa>bo—)LOBERT T X E ob/ob
X, Xid db/db *TURAEORICEE
ZE3BDoNBM N BEHIZBITS
FABP3 B L N)VEa > hO—)LT DRI
AT ob/ob ¥ A TIiX 2.5 £%.db/db v
AT 27T RBICERELTWA ZENHES MM
E7/xo 7z, £7z. ELISA #5124 VU FABP3 11 ik
LRIV ERIELRE#ER, a2 bo—ib<w
- AIZEEXT ob/ob ¥ A T3 212 £%. db/db

TUATH 182 BICERL TS Z &
BAL7= (& Do

(2) MEBB#H, SBIRELERET 51
U RETIVRIAEEHRT S E0HIT.
ApoE-KO <™ 2 & UCP1-KO =™ 2 % B L.
FB#HI1T ApoE-KO/UCP1-KO ¥ T I / w & 7
7~ (DKO) 7 XDEZITKIIL 7=, DKO
RURARENT ERERICEENRELT
WBEDITAHZB, £z, DKO Y7 XD
FEHTRETH D & &R LI,

(3) BE¥0BE BR % 1T 354 T I o fig g
LRV ER LA YR VB2 ED B
ZERMBNTWS, 22T, BERBICS
VT FABP3 ASHE 5 O BUA 51 F 2 (25 L
TA YA RS HEBEEZ N ES
ME (2012 H5EBHBMERER O TRE
Ui, TOMRE. 1220 22 7 FILRK
DFHRICMET ST 071 >FF—+ Akt
D) > EALAE b FABPS ZREFE L - B
BHMERIZBNTHEML TWS Z &8
AN, £72. bk FABPS 2RE LAV
> b o—JVHIRETIE Akt O Y SEEEIZL
IFUBERATTCAE<HBTEM, kL
FABP3 #REBIFE L BHRHMILICBNT
i3 Akt DV CBIEORBIINE Doz, B
fE. PIEEYE FABPS ORHEMBI LT ) v &
O LRIIDNTHRIZEEDTNS,

K1 BEYTAEERRT T XIZBTBMIE FABP3 L X)L
<X (n) A & s E (g FABP3 (ng/ml)
B R (5) 6 32.8%+0.5 3.3x0.4
ob/ob  (6) 6 68.3+3.8 p<0.0001 | 704.8+282.4 p=0.0193
BPAR  (B) 3 29.2x0. 4 8.8%£3.3
db/db  (5) 3 43.4+1.7 p<0.0001 | 1604. 1£295.8 p<0.0001

PEBEHAICFO—IIIRVALOBMOEEREZEERT.
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D. E®

FABP3 13O TONEMEEAMICH T B &
FRAMEN., LHEEFEEORITEIEL
OBHMSMBPRICRET S ENS. L
HEREOZM—A—ELTHBAIND
DhD. RIAKETIE. BETEMBEEE (ACS)
REROFRUZAVFMITBIT 2 M
FABP3 DEZICDWTHEKARNITRON
NAFI—H—ELTERATH»D I ENH
& & N 7= (Nature Clinical
Cardiovascular Medicine, 4: 8, 2007,

— . AW OH ZIT . BIIREE LR BN
FET DLUMOANBIERH L1 > X ) KT
HERETT 2BBICBWT, FABPZOREE
NOBTIRBRERBITEVWTERLTY
RZEZRTERMBIZ.BELSBEBHMNS
MANDOERBVBIRLAICEALTNS Z &%
bE2HDThHok. INS5 ORI, B
EERTORMETIED B0, FABP3 Lt ZE
PANEERELZLEOTFEOZEKZ T TIX
72 < BRI T 2 & BIRBE(LABIT T H U X
DEXDEBRBICHEMT OINAFAT—N—&
BO/BIEERBT S,

FABP3 OE®HIZTHBITAEEITDODWVWTIZ
REFRPARBANS VWA, BEREHRHGHRZ A
WA 5 FABPS REL L L0 kR I
[t OBGAARIHZREL 1 A VER
Hemdd (1A VEIiEEZRET )
OB TWEAREENEZ SN D, L
U, BEONIBIEECHERRANETT S &,
FABPS BB L AL O#MA T ER LA
JENi B DBEEITIA T2 THD .. BERTNDIE
MEREA A VEAHOLEFZRZ
ERZRBOMB LNV, T 5T, BN
EELUERTHRIEENMETL TR

Practice -
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ERD HREICEDZ EITL D FABP3 O
RAEDEFREINS. 1 R EEED
BIRFEILORERFTHHEOHEDHD.
db/db TV RICBWVWTEKF EMOFITHW
FABP3 L RV aNAZTEEEELT
BBRIEW, ZORICDOVTIE, BE. Mzl
RNWVTORNTEISITED TS, £l &
5 FABP3 L ~)L & NI AB# - BIIREEL D
FAE & DOBEDWTIZ. ApoE/UCP1-DKO ¥
AEBOTHMICRH L. T 0N TEREY
S5MMIZLTWVERERW,

E. %%
EEEEERCERATYACBOTE
A5 FABP3 FEE L X)L DA & 72 8z
ATC.Mm¥ FABPI LRIV DEL W LEENEH
SN/, £z, FABPIIC K A5 DEUA &
MADRERZT AV DI T F IV EECS
WTHEERBREIZRT Akt OEHLITE
BrHEZHIENRBEINE, 8, TR
UG S BIRELERICH TS FABPS
DERE OB ICHEKNFFZND,
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Abstract

To examine real age-related changes in the prevalence of metabolic syndrome, we studied longitudinal changes in the prevalence of
metabolic syndrome in a single cohort of individuals. The participants included 112,960 Japanese (70,996 men, 14-94 years and 41,946
women, 17-85 years), who had received annual examinations between 1989 and 2004. Metabolic syndrome was defined according to the
Japan Metabolic Syndrome Criteria Study Group and the US National Cholesterol Education Program (NCEP) guidelines. Overweight was
defined as BMI 2 25 kg/m?. Longitudinal changes indicated a birth cohort effect in the prevalence rate of metabolic syndrome with a lower or
higher prevalence in the younger birth cohort than in the older for females or males, respectively. The estimation of the age-specific prevalence
of metabolic syndrome demonstrated that in males, the prevalence of metabolic syndrome increased up to 50 decades of life for the Japanese
and 60 decades of life for the NCEP criteria. In females, the prevalence increased with age up to 80 years old for both criteria. The estimated
secular trends suggested that the prevalence rate of metabolic syndrome decreased in females and increased in males during study periods.
© 2006 Elsevier Ireland Ltd. All rights reserved.
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Metabolic syndrome has become one of the major the National Metabolic Syndrome Criteria Study Group
public-health challenges worldwide [1.2]. The most impor- has proposed new criteria for metabolic syndrome in the
tant dimension of metabolic syndrome is its associa- Japanese [15].
tion with the risk of developing type 2 diabetes mel- Since several definitions of the syndrome are in use, it
litus and atherosclerotic cardiovascular disease [3-9]. A is difficult to compare the prevalence and impact between
number of metabolic syndrome definitions have been pro- countries. However, a very consistent finding is that the
posed, including the World Health Organization (WHO) prevalence of metabolic syndrome is highly age-dependent
Consultation for diabetes and its complications [10}, the [16-18]. These previous findings were based on the cross-
European Group for the Study of Insulin Resistance sectional observations, which may represent cohort, period,
[11], the National Cholesterol Education Program (NCEP) and/or survivorship effects rather than a true aging effect.
Expert Panel [12], and, more recently, the International Although longitudinal studies are required to examine real
Diabetes Federation (IDF) [13] have formulated defini- age-related changes in the prevalence of metabolic syndrome,
tions for metabolic syndrome. In addition, the Ameri- to our knowledge, no studies have examined the longitudinal
can Heart Association in conjunction with the National changes in the prevalence of metabolic syndrome in individ-
Heart, Lung, and Blood Institute have proposed a revised uals over time.
version of the NCEP-ATPII definition [14]. In Japan, We therefore studied longitudinal changes in the preva-

: lence of metabolic syndrome in a single cohort of individuals
* Corresponding author. Tel.: +81 52 744 2364; fax: +81 52 744 2371. to observe the effect of the natural aging process on the
E-mail address: kuzuya@med.nagoya-w.ac.jp (M. Kuzuya). prevalence of metabolic syndrome as well as on obesity,
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