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& b7 > A7 37—+, HOMA-R,
m&7 V) ¥, FFRERFFGRHLTFMmER

1980 4 IZ Ludwig » #%¥ NASH (nonalcoholic
stewtohepatlm) v S AR L, 1986
42 Schaffer & A% JE Sk i & T B R0 Wi WG -
NASH % a7 v 3 — VYRR BE DL O 905 4

BT 5L OEEHL TNAFLD (nonalcoholic
f'\tty liver disease) & L7z, 4»& 25 NASH/
NAFLD Wi O 7= b O R TR e~ —h —

<, MEBW, AF— Y BMOOITEEE

EHED O DD LIRS WAL T H
5. L L, HEROREME a2 boRiE, B

BROE EHh ST TOREGN T LmBLS I % i
BT BT EIIARNRETH D, BT BRI
HLRE A P EENRIG A5 BB RE L 2R 98 R %
PRSI B L OBRETH 4%, RIED
W, FRME L 2 7 — Y OB LT A
Eixvz v, ol AL A 7 — VRl
& L T Fibroscan” % & @ elastography #3921l
ENIECHTVED, LLERTHIIE>TVER
W, BERINSEZ AT 572D - 4:1L
FRALBYIFFMT A EVPLETHS.

i e

2006 SEAMH F v 7 EEEE I RERE I
263%C, BAELHIMBEMICHSD. TOLICI
T A WAENE Tra-VERFEELZRE S
N 555, NASH/NAFLD D$EHA % i3k,
NASH/NAFLD BBz LiF 5720, /2,
A Fy 7D L) LREHEICERTRET
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; :T{[%Eﬁ Obtake, Takaaki
AN
["‘]'fé * Kohgo, Yutaka

MBINERASE RRZHEE HLS - MRESHHAREDH

2RILE

F(LFRIRE

AR
iTJ > Suzuki, Yasuclki

H5 %)

@MEFS VAT =+~ (AST: aspartate
aminotransferase, ALT : alanine amin-
otransferase)
PRI, S ALT O R84 EE 3 5 40

DA, M ALT FEHEAE B LT ool ki

B921 N X BHEM¥H L. HEkD ALT M

fii, WYE4010/4 &Pk 301071 LLF C, HBV,

HCV, HIV &Ge3 XTHBRA S, MRIEHE, B -

TRELCH S 22 <, Body mass index (BMI) #%

249 kg/m* L F TN 2\ 3925 Azt e L

Tha &, JRdefl FBRAY M 301U/, 1k 19

U/l L ahnsY. bAETIZPNALT (per-

sistently normal ALT) @ HCV ##e & 125t

?%mﬁfwxﬁﬁ:uﬂﬁfﬁ%ME@K@

fii FIRAS301U/1 i s Y, otk ira B

THiHEN TS,

Mif ALT 22w EifRfEziTo s &0
— e AT BT 5 NASH/NAFLD O #i R, K
FEAY7.3%, hIEAT101%, HAHD93% Y THY,
BE WA e EOWEZE LD bifv LT o8
v CREI33%, PE15%, HAR14%). Lo T,
NASH/NAFLD @ 7 A ClliLii AST/ALT fliAsh
FTHATH LA LT, SiiEAEwE vz
BWITREEN B 5.

® y-GTP (gamma-glutamyltranspepti-
dase)
y=GTP (ZJBi} 5 o, KBOI—H—TH 2
PBUTHL, BIEAPMLVAFARZRAYEFY) 7



WA L R - £EFRE

T7 I Y= MTBEY—h—TbdHb. KNk
BRWIZH b oT, Mol AR IR
y=GTP 23 @ WIER TIE LML R, x &K
)y 7R, BRBOGIEIENE VY. T
L y-GTP M, 4 > AV kPt ol
HMASHR 728, NASH/NAFLD ZHiiZBwWTH
M TH B, — MBI IR BRA Y 50
IU/L &tE3010/1Th 5.

ORHEMIRE

NASH/NAFLD B2 35 TR 75 & o) B
VR VIZE IO S TEHMFEDH AT, FEIR
TG 0 TR S 4 18 00 45 DF S 7 v 29 JBE % I
T/, Mm/AREGE C BRI IE ETlddh b‘i)‘
MBI R E R T 2 L ZE 2 bR
B C BRI Ui/ 15 75 /mm® 13 H Ak
IEA TV F2OHETH S Z’)‘ NASH/NAFLD
BWwTid ﬁL/M‘)x 15 5/mm’ i & 52 LT
WA IR ATEIV

OEEHERE

LDL-a L X5 1 —)v 140 mg/d/ L\ ., HDL-
IVATa—V40mg/dl ki, MU T7VETA
K 150 mg/dl DL LD EEHED VT Iuphid 5 L |
BAAH MY THDH. NASH/NAFLD Tld 4 » &
) B R W RSB ORI O T, T
I A & D 3t MENR TG 53w TTAHE, PRI~ D L
DABRIUE, WML TOEIE O SR ITHE L %
0, HHElEREAE & & HICEBEEICE MY )
54 F lmﬁx.é: 2o T, FRRERERE S (2 IR B
WEREPEHRLTBEE AL iR < NASH/

NAFLD ’2%&:")

REBILCHRIERYN TS VIR TIH20g
(HAW 1 &44) LV ChSERE TH Y,
FETva—ntkeBlsns. £/, HBV, HCV
WRIA ANV —BEE D > THEY A VAN
LBWT 5. HORIEMLOENIIPIEDED 160
HU LS A CRIEEDTHEMED I ) AT

Wz A, LL, HBV ¥+ ) 7, IuEdikkE
B TH > TH HBV-DNA fli5%5 Log IU/ml %k
W OYA, HUEPRA 80 5 LLF oM & ¢, I

AR LRI ORT iASS 0, I, IR
JH' LR EEEF LTV AYEIRY A VA, H

%&@%%Wﬁ“#.ﬁﬂ%ﬁwﬁiﬁﬁmﬁ
FIB AT L, eI IR AR X 552
RO ENH W ALIETH S,

O=1 AU VI

NASH/NAFLD D XEAJRETH LA ¥ A ~
PCPUPE % R 3 5 2 L 13 NASH/NAFLD @i
w%if%mawxg.éMW®mm4/xU/
fti (IRI : immune reactive insulin) % C-~X7F
F, & 721& HOMA-IR (Homeostasis model as-
sessment-insulin resistance) = | ( 22 JJf IFf I HE x 2%
JEIEE IRI) 405} 134 » 2V Yi&kFitko L vie—

A—TdHh. HOMA-IRDSZULLETA YA ¥
HEHAUAD Y, 5UETREA > 2 Y HHIET

HAH. FL T, HOMA-IR 288 i3 & HEL
PHETLEV)HELH D7,

AL MR A T, HORIE G G IF 20 NASH
DEHEH HFEEVGETHH. NASHDZ i
M L2 & b vy, RIERIFHIIRZ Y - BE3E L 1F
92 DT, HMPEIRDIITFIZ I, S80E % g
LI N7 AT IF—¥ (ALT ) L0
HC, KHERAE O 72D 1 N T e fifE L~ —
A= (eT7na @R NI —4 ) Eflidlns
%, BEMOIRETH BINGE 7 =) F it
ﬁ%(&bh%

nwgﬁ . 72"[]"" “Jj
cHDIRE
NASH/NAFLD & B L 2384, +XT—#t

DT7FB—=T v 7T TEVIEAL) D, )iz
BUZH L CIFERZEERL, 7+0—T v P&k
fLL, WGHTAPVLEIEETH L. FRHELE
BBIEE HAATH LA, 198k, MELIERL
FENAYN AT REE 5 BHEEO B VIER 2 il T
ERWIEA S
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NASH/NAFLD O ¥R I IFALAR OBRIL A b L
ADHERATRIE SN TV BD, REBTELIEL
VR RE A B R A BE D IF N B H RS B i,
MBALA P L ARBBT AR EZ 5N TVD
F2, ##E, AMFy 7, —#NF Laﬁ’é%ﬁ?iﬁﬂé
M7 2 ) FMIERIDIEE A ED, KEA—/3v—
DOPIERYETH D, BMI Efil, LR L5,
B C-RTF PR DA ¥R v 7 [NT

EEHLTVWDEIENS . JFEHREITH &
65% LL L CHEIGIF, #BEE 7% 2o NAFLD (28
BLRVITEARD BN, L DERTIEE
Zx)FMGEE A 2 R B B AR I
Sl

BOET, 57 =) F VIUE & B ACH
DA PEAS NASH/NAFLD o BE L KT & v
HNTBED, Yoneda 5 ® i Tid NASH Tid
HAEPENR IS A B GE 7 = ) F v A5 wifi
THY, HDHEOHEFMMENRF & NASH o §#51
BWICHMNTHLZ EDRENTNHE ™,

QmEIzUFY

PoBBEARIE T 7 2 ) F ZBnL, 72U F v
ﬂﬁﬁ%LfKﬁW@A%V?vy%%&¢%
7 x)F TN 5 S &E N T

flio#kzHaL, ﬁ@ﬁ@biﬁmﬁﬁhﬁmﬁ
BETS., 720 F 38000 8BlL

TWBH, ELH, M, gL Tws, Ik
HTRADIFEICB A8kIFitiibs B L2
1000mg THA. il 7 =) F OiEFHIEH
P T 40~128 ng/m/, & Y T 12~53ng/m/ &
o TWh, TOMIZSIFEIREL L, &<
2SRRI BW TG 7 = U F /ﬁiti[mm
NS Y AT I F— B L~ X Ok

S CHIBIL, #Wrmsa ks S hTwi,

OHBE L MfEERS
MS&NMTDwﬁi%ﬁ®Xﬁ"XA@W

LT RV, RIEVROCE I RIETS A P A

I & o THF l’dL. kupffer fillgic BT 57 21
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FUREREDOEIMDE Z SN DHH, FKIED X (T L0k
CHWNAFLD IZBWTH 7 = ) F > 355
WAL dH S, NASH/NAFLD OEBFIZBWT,
7L )FUMIEE 4 A CHE F 7 EE
B & A5 % & LA STw b, IFNEk
Ak L 4 v A VIRBUE L oI LTI AH
DL OH, PaBFEIBIFNERILA b LA % B
L. AR Y7 FMICHEEL, FiBcha
£ VA AP E D ST EELONT WA,
NAFLD O 58I LT, Iwasaki S & H A
ANZBOTLE 7 =) F 2 & 3 F &F IR 540
2 F ) NIIRLE (VFA), K TFIEN (SFA), 4
YR ARPEE LB L E Bdid 5 2 L %
MELTWDLY, X512, Yoneda & & 1FH# I,
HAPEIRIEIF, NASH o lelgke s <, Mif 7 =
JFVHBNASH AR TH B L@ L
TWwWh, ZLT, M7z Fre4 220 28
Pk M2 R L Tw5 7. NAFLD l2BWT
b CRIMBMEEN £ XS icmil7 = F L5
LCWAERTIE, SR LESIFEEL L 01 ~
2 P EEETLEWMESATWS Y, &
DT ENLIFNOSBFERE 4~ 2 VKb
& o M & O A BE SE~ O B 4 5RIE S
TWw5,

NASH/NAFLD @ J5EREIZ BT 2 T B AT M
ENTWDHY, EHFEETMETE BHBILA b L

A=A =, ST NBIEA b L 212
WGT 22 ehb, WMk~ —7—Td 5 I
71U%>fW%¢é‘t' i3I

MBI A b L A ZdE5E &uﬂ%f%% 5
BCmiG 7 =) F @, I‘ ﬂ' DB WELA L
AR—=N—=THAHMEF+LV FFY LA, I
#l#k o HNE, 8SOHAG DB EA-»Bd 6 b Y,
XWmﬁmﬁ%%ﬁL;o ROS #7588 L.
THITBRL E o W, IS Lo ST O BEE R N1
@10k%xbﬂLw6

O bt~ —H—
ME7yeas—42ryNEMNTFF (PU
NP), 4Mas—47S, e7ra i A v



BUTE MR - HERHRE

£ —RIR - ECPRERRERL

AAR AST/ALT 11
Forns Index 7.811—3.131 - In(Mf/\#5) +0.781 « In(y-GTP) +3.467 - In(FEH#H) —0.014 - (oL X7 12
o — )
APRI (AST/EHEME HRR/ M/ [10°%/ul]) X 100 11
FPI FPI=e/(1+e) 13
e =—10.929+ (1.827 xLn - AST) + (0.081 X &£ #) + (0.768 X &LE YV L — F)+(0.385
XHOMA-IR) + (0.447 #83 L X5 0O —Jb)
CDS &3 2a7DOEE 11
@ M/ R(A0%ul) X O 7 ¢ »340=0,;280—339=1 ; 220—279=2; 160—219=3;
100—159=4 ; 40—98=5; <40=6
@ARZRI7 :>1.7=0:12-17=1;06-1.19=2:<06=3
@INRZO7 : <11=0111-14=1,2>14=2
HALT-C Index HALT-C Index=exp (log odds)/ (1 +exp(log odds)) ; 11
log odds= —5.56—0.0089 X Hfi/|\#& (1 0%/ul) +1.26 X AST/ALT+5.27 XINR
FIB-4 (EE5) X (AST) / (If/) ] [10°/ul] X (ALT) 2 14
Fibrolndex 1.738—0.064 (/v [10%/u/]) +0.005(AST) +0.463(y-7 1 71) >» [g7di]) 15
AVEWSYERF 2, IFREZE DAL ORI 720 T =EE CRP
¢, NASH/NAFLD O b DRz & 4 T E KR CRP 1 OIMAE R A XY b A7 KT,

H2o "

@ EEERMIATFRIE LETMHEEY

AAR(AST/ALT ratio), Forns Index, APRI
(AST-to-platelet ratio index), FPI (Fibrosis
predict index), CDS (Cirrhosis discriminant
score), HALT-C (Hepatitis C antiviral long-
term treatment against cirrhosis) Index, FIB-
4, Fibrolndex "™ 7 & o JE42 MY T M AE L EPAT
faEiE, &b & CRBMERZOBMEILA T —
VPO DIZERENTLOBIELEALTHD
A, REWRITFAEREGITT A &L, i
B T DML~ —d —2MET L L
{, MWW BHFETITON LI - BILFEHAL» S A
F—=INFMTEDLI LS, TOAHELHS
XNTWwah, Fuii bz snifrfice i
CDS ¢ HALT-C Index #¥ NASH/NAFLD 2 %}
LTOAHHATHLI L 2HMELTWD " ().
LSHEDIIRFINL I RN,

A7 EY v s IEHEEE O WML A S NASH/
NAFLD L oML RSN TV A, S HITHEIK
Ji CRP 13 NASH/NAFLD O it M AL ok J5 B & A
WY B L ST Y,

@7F 1« RYA bhAY

WRIGHIRAS ST A4 N A > THAET T A
KA MAH A & NASH/NAFLD O & o |4
MEERY, T T4 KA N A A Y DI A
IS LTwh, TTF4RAZFIEAL R
PR L X E 5. NASH/NAFLD Tid 7
FARRZF Y OMPREZETLTEY, Fo
WGk a5 % W < &, MfbokE s e2 7.
TNF-a (tumor necrosis factor alpha) & IR
fahrsmmsi, 42 VP2 ELSE
L. iz &b o TIRIGMIE To TNF-a %
BlABL, i TNF-a iR A4 5. L
7F 2RI TEA S, EREHER% b
DENICA YA vERIRERE T A NASH/
NAFLD O #F TP L 7F AEA EH LT
LI 2nb b, AU AR, £ ¥ A ¥
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BRIZAERRINICUEDOESRITE TH 205, ARRECIIHHSKSEI M LIEEBREEEE LML T
WREN, DNABBOWTERE>FHFET L. Sid#EEEANEsO~ b— T X513 TR L, CREBMHRF
ROFBBEERFICHOEE LTS, Zh LIBMBESRBIIFIZIRZ H T TS, S5128k17
ANRAMIEHMBEAEE FEAREICX 2MEBORIEICOEG L TVAEILARBIATETY

5.

(HAM&EE 99 1 1277~1281, 2010)

Key words : B8fbL A b L X, {&MEBRFEME (reactive oxygen species : ROS), FentonXIi,

8-hydroxydeoxyguanosine (8-OHdG)

iU ®IC

Y EL OB TEARNTOREEROHE
WFEE L TREICENTEET 5828 7
L2L, RIZLIFLIFENORIE LT 2 &
Vo TE. RIE, BETRR B ELE
MICEBERE CTH A0 BFINE I EEREE
(reactive oxygen species : ROS) EA %L T
BEOVAIZAFL LTHL. ZTHIIDNA (de-
oxyribonucleic acid) ¥#8#, MIRRAN T 7 F V{5:E
FBIURIEZTFRIARE, #HREMEL X7 R
F—YR%BESLKDRAT v 7THELTWS.
SO ENLCREBHFRTIIBRSFIEELIT) &
LTk o TEBRIRBOMBANRILA P L A%
R L, RO LB LIERMThR Ty
5.

BB hdE Wik ol Bt

W7zh  RNERKRZEE =N

HoRe,
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1. £FADEK

BRIFEKIZE o TRHASBOVOEDT, &
ZLHAETAHEBRBTETLDHSH. RIMERAES
oYy, BMREIAZOEy, MIBBROZED
BEICBVTANLAZKIIMEFE LTEAS RS
NTW3, BERMBEFTIXIIEAEDOHEE NS
Y27x) ¥ (Tf) CHELAEMF A7 2
YAEABROREBTHEAT A2, SABRE %DM
HTEA60% LA EIZRDEML TS HET VT3
VO ZUBRELOLKHELIZEIN T VAT
1) ¥ %4 8% (non-transferrin bound iron, NTBI)
BHBET 5. ZO—850AEEmFESH (labile
plasma iron, LPI) & L CTHERa&E A VY. LPI
RECLHEEODER L ShbhTwa. FARIC,
MR TIZFENLZKIZBE 7 ) F o RNEY
TV E o TR I TV 525, MlgA
FBRIZ 72> TL B EAEEHK T — ) (abile iron

BARMERMER B9% W65 - 2256 A10H
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pool, LIP) &9 BRI ATED B Hi#k70-H A5 0
LTK %2, LIPOMINI X o> TERBEWAHEL,
ERMBAHBESN, EICHEE, HERRE W
SrBREEE ) X, DNAEG 2 /v L7z 5H 1B
LT %.

2. EHEASKAH

RERBOHABIC BV THERESC KW L
FAMROBREIC L > ThIT2IIRET LT T,
BEBIEY 7 (R~ O BRI I FTE L 2 v, 2RO
BEARIE D13 & A E 1M R R MG A8 BE AR L ER
AEEL, NEFUuECErBEFHTAILIC
roTHELNTWS. BT 1~2mgDgkh LER
A SIRINE N, $KOHBMDINT P A LN
TWwW5, BRNSN-EHEKIEIFIIPT VAT 2
) Ak TR A ER I Nz, EIXE
BiCcoORMIEEMTHHEINS L LBIZ, 3RD
IR AN R I ER I NS, PTHE
DR L L CTEEREZEEEL LTV 5 DNHF
BTH 5 HESKIIHEEMRBATIEI7 =) F
Y IZKupfferfIBBN TIENE Y 7Y 7 IZFRBERTER
ENTHY, LEIS L TmMEFOEFHT—
WMICERABENS. D& ICEKRDOSKAH I
EEMR I AT ATHY, EFERETIIHKDE
FRRZAREZVE D ICHEICHABE L TY
5. MIZEBOPEMBEA R VT & 6 SR FIE
EVIITRREYVAARBERTEELTL 5.

3. $hBR EBMEX ML X

BRIIAERNIIRIEZHFETLHIERBTETH
5. BEMIBANTIE 7)) F Yy, NEVT) ¥
REDELDOFL—FEHICIVBEEI AT
L, COZEEENRTV—FIVINEEET S
CLEMMBTLI-DICEETHS. LarL, M
BIPCEASBRIZ o TL 5 EREEST—
(LIP)As#ginL << 5. LIPOE@&KIZ 7 = 8%
LEAELTW AR 3MMigkTH 2%, BEIT

BANFHERMER $£99% F 65 - FR2F6 A108

(108)

HEOZ + F82+ - 0OH + .O_H__. + F83+ (FentOﬂ Elfﬁ)

027 + Fedt — Fe?t + Op

HoOs + O2'~ = OH™ + OH" + 0o (Harber-Weiss &)
B 1. #%EMREUESYNhIVEE

HTHhHHAF ViZ—F2 Mgk 2y, BED
FE7E F CFenton UG IZ L o TEBH W27
V=S VANTHL e ORIV NVEELE
L(HM1), &HHE ARE DNALSL, Hia
BEA /0L, ML RBEBICESTA.
BIZIEHFRIEELHKOEFRETLH S0, b
&b AR OF O TR A 2 ABIEE)
MEHROBEEIZL > TERAIITORATWS.
fhary Py 7R, 70/ —2DBFLRERT
BEBOROSHELESND. T2, WEVDH D
BE, BELEMBRNICZLZROEEBEEDE
EERTEY, 20X RRETICBCTERE
FIREE IR B ET7) —F U NVEEIMEES N,
HFRPESICEBETEIDEEZEZLONS. 2D
X5 %L b L AIREACEUNEMNFZ, 7V a—
NMERFREE, JET7 L I — VRIS MERF RO TRRE
TIREETWVS.

~
~
~

4. SKBRIC & 3 RE

T FRIRE TSR Z VIZERE) R 7
PEAT LI EPMEINTVD. FIZEAT
HLHDITBIEMEAEI O P =T AIIBITLH
RO A7 DBREEAND 200512252 LTH
5. 7 KRS VEETH 5CRETF XD
FRfErR I D Sk BRIEE DD, 7V -5
HIWVEEZNLT, FHEEERSLHRERICES
LTWaY, E52, TOKIZIBBILA ML A
REEIZ 7V a— VERFBEEYRIET v a— IV IkEE
BEHERF A TH#EE T 5. Kato¥idf >4 —7 =
O > EEAEIS A F 7S ER BN B\ TE MR
EESBBIREICX 2B LBREKERICL T
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PO VB ERICFRB AT S Z
EEBELTWEY i/ TAXRXMREICL
AR D R F B NEEC X IR RLEY O R
BB AZIZBCTHRATDOSAR ARG LT
HILEHMBBEINTHE, 7TANRRX FTIIRFIC
k&8 D% v crocidolite & amosite O #HERE 512
RFBUIB VG -TER T, TE
PIBEAEIC BT 2 BEDEBMA7 ) —DANLEB X
UL~ EEnsE, ChosoB{Ex L
22X - THRBORE, ZHEZZEM%L, DNA
HE, B LIS T2 MG s TY S,
T/, BOROMETIIIBMBEE I CBNTHIANE
7 1< b= AMEFHFENC282Y 7 L VDO#
EAREECHOBEICERTENI L2k
BEOBESARBEENTWNSEY. X 51T, ghEH
VRO Y A7 RIS TN 510,

5. RRSKARICE IFRENHIZIE

B R BEICARNSLTERETE 2 HHY
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Relationship between Alcohol Consumption
and Serum Adiponectin Levels: The Takahata
Study—A Cross-Sectional Study of a Healthy
Japanese Population
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Yamagata University Health Administration Center (H.T.), Yamagata 990-9585, Japan

Context: The relationship between alcohol consumption and serum adiponectin levels has not
been fully explored in an Asian population.

Objective: Our goal was to determine whether alcohol consumption is associated with a change
in adiponectin levels in a healthy Japanese population.

Design: This was a cross-sectional study.
Setting: Subjects were recruited from participants in a health check-up program.
Participants: This study included 2932 subjects (1306 men and 1626 women).

Main Outcome Measures: The effects of total weekly or daily volume of ethanol intake on serum
adiponectin levels were evaluated. In addition, the correlation of clinical traits with serum adi-
ponectin levels was examined. A multivariate regression model was used to control for possible
confounding factors.

Results: Alcohol consumption was weakly correlated with decreased serum adiponectin levels in
men [Spearman’s ordered correlation coefficient (r)) = —0.141; P < 0.001]; an even weaker cor-
relation was seen in women (r, = —0.055; P = 0.025). Multivariate analysis demonstrated that
alcohol consumption was independently associated with hypoadiponectinemia.

Conclusion: In contrast to reports from the United States and Europe among White and Black
subjects, our study demonstrated an inverse association between alcohol intake and serum adi-
ponectin levels in Asian subjects, suggesting ethnic differences in the effects of alcohol consump-
tion on serum adiponectin levels. (/ Clin Endocrinol Metab 95: 3828-3835, 2010)

diponectin, predominantly synthesized in adipose tis-
A sue, is a major modulator of insulin action and re-
sistance (1). It is also related to lipid metabolism, partic-
ularly higher levels of high-density lipoprotein cholesterol
(HDL-C) and lower levels of triglycerides (2). Higher adi-
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ponectin levels are associated with a lower risk of coro-
nary heart disease (3, 4) and type 2 diabetes (5).

Light to moderate alcohol intake is associated with
lower risk for coronary heart disease, potentially by in-
creasing HDL-C levels (6) or enhancing fibrinolysis (7).

Abbreviations: ADH, Alcohol dehydrogenase; ALDHZ2, acetaldehyde dehydrogenase type
2; ALT, alanine aminotransferase; BMI, body mass index; FBG, fasting blood glucose;
y-GTP, y-glutamyltransferase; HDL-C, high-density lipoprotein cholesterol; HOMA-IR, ho-
meostasis model assessment of insulin resistance; HMW, high molecular weight; LDL-C,
low-density lipoprotein cholesterol; r,, Spearman’s ordered correlation coefficient.
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Several previous studies performed in White and Black
populations investigated the association between adi-
ponectin concentrations and the risk of developing car-
diovascular disease or type 2 diabetes and showed that
alcohol intake was associated with elevated serum adi-
ponectin levels (3). In contrast, recent studies in mice and
rats have demonstrated that chronic ethanol feeding de-
creases circulating adiponectin concenttations (8, 9).

As previously described, there are ethnic differences
both in serum adiponectin levels (10) and in the risk of type
2 diabetes and cardiovascular disease between Asian and
White individuals that are not explained by conventional
risk factors (11). In light of these findings, we hypothesized
that alcohol consumption may have a different effect on
modulation of adiponectin levels in individuals of Asian
descent. This relationship has not been fully elucidated on
a large scale because of the limited number of subjects.
Given the sample size available to us, we chose to evaluate
the relationship between alcohol consumption and serum
adiponectin levels among a Japanese general population
while adjusting for potential confounding factors.

Subjects and Methods

Study population

This study is a part of the Japanese prospective, population-
based study held in an agricultural area located about 350 km
north of Tokyo. The design and methods of these studies have
been reported elsewhere (12-14). Briefly, the study was designed
to evaluate the role of lifestyle, diet, and genetic factors in the
subsequent development of many common diseases. The study
cohort consists of subjects recruited from participants in the reg-
ular health check-up program for residents. Since 2004, the base-
line survey and subsequent follow-up surveys have been con-
ducted annually. The survey collects information on lifestyle and
anthropometric measurements and collects blood and urine
specimens from participants on the morning of the survey. The
study protocols were approved by the ethics committee at Yama-
gata University.

Of 3826 participants in the health check-up program from
June 1, 2004, through November 30, 2005, the present study
population started with 3166 subjects aged 40 yr or older who
agreed to participate (83%). Written informed consent was ob-
tained from all subjects. For this analysis, we restricted subjects
to those with available information on drinking status and adi-
ponectin levels (n = 3130). We also excluded those who ate
breakfast before blood was drawn or those with missing infor-
mation regarding biomedical variables, anthropometrical vari-
ables, or blood pressure. Thus, data from 2932 subjects (1306
men and 1626 women) who met all eligibility criteria were
analyzed.

Data collection and measurements

Height, weight, and blood pressure were measured with the
subject in light clothes and without shoes, and the body mass
index (BMI) (kilograms per square meter) was calculated. After
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blood samples were drawn, they were frozen in aliquots at =70
C within 4 h and stored frozen until measurements. Biochemical
variables evaluated in this study included levels of total adi-
ponectin, total cholesterol, low-density lipoprotein cholesterol
(LDL-C), HDL-C, triglycerides, fasting blood glucose (FBG),
fasting serum insulin, alanine aminotransferase (ALT), and
y-glutamyltransferase (y-GTP). Plasma glucose, serum lipids,
and liver enzymes were assayed by routine automated laboratory
methods in a single laboratory (BML Inc., Tokyo, Japan). Serum
insulin concentrations were measured using a chemiluminescent
immunoassay kit (Kyowa Medics, Tokyo, Japan), with intra-
and interassay coefficients of variation of 2.0-3.0 and 0.9—
4.7%, respectively. Plasma total adiponectin levels were deter-
mined by a human adiponectin ELISA (Otsuka Pharmaceutical
Co., Tokyo, Japan). Intra- and inter-assay coefficients of varia-
tion were 3.3-3.6 and 3.2-7.3%, respectively. All biochemical
measurements were performed using plasma samples collected
after an overnight fast. The estimate of insulin resistance was
done using the homeostasis model assessment of insulin resis-
tance (HOMA-IR), which was calculated from FBG and fasting
insulin levels using the following formula: FBG (milligrams per
deciliter) X fasting plasma insulin (microunits per milliliter)/40S.

Assessment of alcohol consumption and smoking

history

Information on alcohol consumption and smoking habits of
each individual was obtained in face-to-face interviews. Alcohol
consumption was calculated on the basis of ethanol volume, and
each drinker’s status was defined according to the total weekly
volume of ethanol intake. The amounts of alcoholic beverages,
including beer, wine, and whisky, were converted to an equiv-
alent amount of sake (rice wine). One hundred eighty milliliters
of sake contains 20 g ethanol; 180 ml sake equals 500 ml beer,
180 ml wine, or 60 ml whisky in alcohol content. Information on
smoking habits was categorized as current use, past use, or never.
To assess the reliability of the amount of alcohol consumption,
we compared the volume of ethanol intake in the present study
with the information on similar items in the survey conducted
using a self-administered questionnaire during May 16 through
May 29,2005. Among 1457 subjects who completed the lifestyle
questionnaire, Spearman’s ordered correlation coefficient (r,)
between the two variables was 0.71.

Statistical analysis

Because alcohol habits are gender related (15), the analysis
was conducted according to gender. Variables are given as
means * sD for variables with a normal distribution, median
(25th-75th percentile) for skewed variables or n (percent) for
numerical or categorized variables. The skewed variables (adi-
ponectin, glucose, insulin, and triglyceride levels) were log trans-
formed before statistical analysis.

Alcohol consumption was treated both as a continuous vari-
able and as a categorical variable: abstainer, less than 120 g/wk,
120-239 g/wk, and 240 g/wk or more. BMI (<22.0,22.0-24.9,
and =25.0) and HOMA-IR (<2.0, 2.0-3.9, and =4.0) were
categorized before statistical analysis. One-way ANOVA was
used for testing between multiple groups, and Dunnett’s test was
used for subsequent comparison of abstainers with other groups.
An unpaired ¢ test was used to compare continuous data, and the
X* test was used for the analysis of proportions between groups.
Pearson’s correlation coefficient or r, was calculated to evaluate
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TABLE 1. Characteristics of study participants

Men (n = 1306) Women (n = 1626) P value?®
Age (yr)
40-49 142 (10.9) 188 (11.6) 0.351
50-59 312 (23.9) 426 (26.2)
60-69 447 (34.2) 546 (33.6)
=70 405 (31.0) 466 (28.7)
Adiponectin (ug/ml) 7.0(5.1-9.9) 10.4 (7.4-14.9) <0.001
BMI (kg/m?)
<22.0 424 (32.5) 550 (33.8) 0.731
22.0-249 485 (37.1) 588 (36.2)
=25.0 397 (30.4) 488 (30.0)
Blood pressure (mm Hg)
Systolic 136.1 = 15.7 133.1 £ 16.1 <0.001
Diastolic 81.9+99 775 98 <0.001
Serum lipids (mg/dl)
Total cholesterol 193.4 = 31.0 207.3 £ 0.9 <0.001
HDL-C 56.3+ 144 616+ 14.2 <0.001
LDL-C 119.1 = 289 1289 + 29.6 <0.001
Triglycerides 95 (69-136) 88 (65-118) <0.001
Glucose tolerance
Glucose (mg/dl) 96.9 = 19.5 923+ 133 <0.001
Insulin (uU/ml) 4.2 (3.0-7.0) 5.0(3.9-8.0) <0.001
HOMA-IR
<2.0 1084 (83.0) 1292 (79.5) 0.001
2.0-3.9 184 (14.1) 303 (18.6)
=4.0 38(2.9) 31(1.9)
Liver enzymes
ALT (IU) 21(17-29) 18 (15-24) <0.001
¥-GTP (IU) 32 (21-52) 19 (14-26) <0.001
Alcohol consumption (g/wk)
None 351 (26.9) 1384 (85.1) <0.001
<120 366 (28.0) 207 (12.7)
120-239 285 (21.8) 28(1.7)
=240 304 (23.3) 7(0.4)
Smoking habit
Never 506 (38.7) 1495 (91.9) <0.001
Current 445 (34.1) 88 (5.4)
Former 355 (27.2) 43 (2.6)

X2 test, unpaired t test, or Mann-Whitney U test was used for analyses. Data are n (%) unless otherwise indicated: mean * sp for blood pressure,
total cholesterol, HDL-C, LDL-C, and glucose; median (25th-75th percentile) for adiponectin, triglycerides, insulin, ALT, and y-GTP.

2 Men vs. women.

the relationship between two continuous or ordered variables. Mul-
tiple regression analysis was used with covariance analyses, and
log-transformed adiponectin was used as the independent variable.
In multivariable analyses, the impact of the effect of 10 g/d alcohol
consumption was assessed. The SPSS 15.0 program for Windows
(SPSS Inc., Chicago, IL) was used for the statistical analyses. P <
0.05 (two sided) was considered statistically significant.

Results

Characteristics of the 2136 subjects are shown in Table 1.
There were significant differences in adiponectin levels,
lipid levels, glucose, insulin, HOMA-IR, and both systolic
and diastolic blood pressure between men and women.
Levels of all these variables, except for HDL-C and trig-
lycerides, were significantly higher in women than in men.
Only 15% of female subjects were drinkers compared
with 73% of men (P < 0.001).

The relationship between adiponectin concentrations and
potentially confounding factors and alcohol intake are
shown in Table 2. Using correlation analysis, we found a
small and significant negative correlation for adiponectin
concentrations and alcohol consumption in men (ry) =
—0.141; P < 0.001) and a weaker negative correlation in
women (r, = —0.055; P = 0.025). Significant negative cor-
relations with adiponectin concentrations were observed in
total cholesterol, LDL-C, triglyceride, BMI, blood glucose,
insulin, HOMA-IR, ALT, y-GTP, systolic and diastolic
blood pressure, and smoking habits in both in men and
women. A positive correlation was observed in HDL-Clevels
in both genders.

In the next analysis, we used categorized data on alco-
hol consumption to investigate the relationship between
alcohol intake and serum adiponectin levels. As shown in
Fig. 1, adiponectin levels significantly decreased in a dose-
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TABLE 2. Relationship between serum adiponectin concentrations and other factors studied

Men (n = 1306)

Women (n = 1626)

Adiponectin levels or

Adiponectin levels or

correlation coefficient” P value correlation coefficient® P value
BMI (kg/m?)
<22.0 84 (6.2-12.1) <0.001 12.9(9.2-17.6) <0.001
22.0-24.9 6.9 (5.1-9.4) 10.0(7.3-14.4)
=225.0 6.0 (4.4-8.1) 9.0(6.4-12.7)
Blood pressure (mm Hg)
Systolic -0.009 0.749 —-0.029 0.242
Diastolic -0.100 <0.001 —0.027 0.275
Serum lipids (mg/dl)
Total cholesterol -0.113 <0.001 -0.029 0.245
HDL-C 0.329 <0.001 0.355 <0.001
LDL-C -0.103 <0.001 -0.097 <0.001
Triglyceride -0.390 <0.001 -0.307 <0.001
Glucose tolerance
Glucose (mg/dl) —-0.091 0.001 -0.183 <0.001
Insulin (nU/ml) —-0.341 <0.001 -0.441 <0.001
HOMA-IR
<2.0 7.6 (5.4-10.3) <0.001 11.4 (8.3-15.9) <0.001
2.0-39 53(3.8-6.7 ) 7.5(5.7-10.7)
=4.0 4.9 (3.4-7.0) 5.6 (4.3-7.7)
Liver enzymes
ALT (IU) -0.264 <0.001 -0.185 <0.001
¥-GTP (1U) —-0.300 <0.001 -0.223 <0.001
Alcohol consumption (g/wk) -0.141 <0.001 —0.055 0.025
Smoking habit
Never 7.5(5.4-10.4) <0.001 10.5 —-15.0) 0.002
Current 6.7 (4.7-9.3) 9.1(5.9-13.9)
Former 7.2 (5.0-10.0) 9.8(6.6-14.7)

ANOVA, Pearson'’s correlation coefficient, or Spearman’s correlation coefficient was used for analyses.
2 Data are median (25th-75th percentile) of serum adiponectin levels, Pearson's correlation coefficient, or Spearman's correlation coefficient.

dependent manner in men (P < 0.001). A similar trend was
noted in women (P = 0.029), although the relationship
was not as clear as that seen in men. In women, a border-
line significant decrease of serum adiponectin levels was
observed among drinkers who consumed less than 120
g/wk of ethanol compared with abstainers (P = 0.053). A
decrease in serum adiponectin levels was not noted in
those who consumed 120 g/wk or more of ethanol com-
pared with abstainers.

We also examined the established relationship between
alcohol consumption and HDL-C levels. Significant pos-
itive correlations were demonstrated (r, = 0.165, P <
0.001 for men; and r; = 0.118, P < 0.001 for women),
indicating that these relationships were consistent with
previous studies.

Subsequently, we conducted a multiple regression anal-
ysis to assess the effect of 10 g/d alcohol intake on adi-
ponectin concentrations, controlling for potential con-
founding factors. We included age, sex, BMI, systolic
blood pressure, LDL-C, HDL-C, triglycerides, glucose,
HOMA-IR, ALT, and smoking habits as covariates. Al-
cohol consumption was independently associated with hy-
poadiponectinemia: 10 g/d ethanol intake was associated

with a 0.028 (95% confidence interval = —0.040 to
—0.016; P < 0.001) ug/ml decrease of log-transformed
adiponectin concentrations (Table 3).

Discussion

In this population-based cross-sectional study, we found
that alcohol intake and serum adiponectin levels were sig-
nificantly inversely associated in men. A suggested inverse
association was demonstrated in women who consumed
less than 120 g/wk alcohol. The weak inverse association
between alcohol consumption and serum adiponectin
concentrations was found even after adjustment for pos-
sible confounding factors. These are contradictory obser-
vations when compared with several previous epidemio-
logical and experimental reports performed in White and
Black populations (4, 16), but they are consistent with
experimental studies in animal models (8, 9). Recently,
Kawamoto et al. (17) reported an inverse relationship be-
tween high molecular weight (HMW) adiponectin and al-
cohol consumption among healthy Japanese men in a
cross-sectional study. HMW complex is the most active
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hyde is subsequently oxidized into ace-
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tate by the acetaldehyde dehydrogenase
type 2 (ALDH2) enzyme (23). The gene
that encodes these two representative
alcohol-metabolizing enzymes displays
polymorphisms that modulate individ-
ual differences in alcohol- and acetal-
dehyde-oxidizing capacity. Several eth-
nic differences in distribution of the
ADH and ALDH2 genotypes, and in
subsequent ethanol metabolism, have
been demonstrated. First, the ADH
class IV isozyme (0-ADH), which is
present predominantly in the upper gas-

#P=0.029

=
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FIG. 1. Box plots illustrating serum plasma adiponectin concentrations for each level of
alcohol consumption by gender. Horizontal lines inside each box represent medians, and the
top and bottom of the boxes are the 25th and 75th quartiles, respectively. The error bars
indicate 95% confidence intervals. *, P < 0.001 in men, and #, P = 0.029 in women for
comparisons by ANOVA; **, P = 0.022, and ***, P < 0.001 in men, and ##, P = 0.053 in

women for comparisons with abstainers in each group (Dunnett’s test).

form of adiponectin and was closely associated with the
type 2 diabetes when compared with total adiponectin
(18). Moreover, it was shown that moderate alcohol con-
sumption had different effects on HMW adiponectin, me-
dium molecular weight adiponectin, and low molecular
weight adiponectin (19). Further study is necessary to
evaluate the effect of HMW on the association between
serum adiponectin levels and alcohol consumption in a
Japanese population.

Multiple regression analysis demonstrated that serum
adiponectin levels were significantly related to sex, age,
BMI, HDL-C, triglyceride, HOMA-IR, and ALT. All of
the results are in good agreement with previous reports (3,
4,10, 20, 21). Schulze et al. (4) observed an inverse rela-
tionship between plasma adiponectin levels and BMI and
triglyceride but a positive relationship between plasma
adiponectin levels and HDL-C and age in diabetic men.
Ferris et al. (10) reported that serum adiponectin levels
inversely correlated HOMA-IR in White subjects. A sex-
based difference in plasma adiponectin levels was sup-
ported by previous studies (21, 22) and could be partly
explained by differences in body fat distributions (22).

The consistent findings regarding the relationship be-
tween serum adiponectin levels and BMI, serum lipids,
and insulin resistance and between alcohol consumption
and HDL-C levels imply that factors related to ethnic dif-
ferences, alcohol metabolism, and dietary intake may ex-
plain the discrepancies between our results and those of
previous studies conducted in humans.

Alcohol is initially oxidized to acetaldehyde, mainly by
the alcohol dehydrogenase (ADH) enzyme, and acetalde-

T T
120-239 240+ trointestinal tract but not in the liver

and which contributes to gastric etha-
nol oxidation, is absent or markedly de-
creased in 80% of Japanese people (24,
25). Second, about 85% of Japanese
subjects are carriers of the ADH2*2 al-
lele compared with only 5% or less of
European and White American subjects
(26). The ADH2%2 encodes an active enzyme and may be
expected to generate more acetaldehyde because of this
higher activity. Third, the ADH3*1 allele, coding for the
rapidly acting ADH3, is more predominant (~95%) in
Japanese subjects, whereas it is present in only 40-50% of
White subjects (27). Finally, the ALDH2*2 allele, which
encodes a catalytically inactive subunit, is present in about
45% of Japanese subjects, although it is extremely rare in
White subjects (26). The latter three features indicate a
failure to rapidly metabolize acetaldehyde, leading to ex-
cessive accumulation of acetaldehyde and higher suscep-
tibility to acetaldehyde among a considerable number of
Japanese subjects compared with White subjects. Ethanol
and its metabolites, especially acetaldehyde, have been
shown to have a toxic influence (23). Acetaldehyde is not
only a highly toxic metabolite with extraordinary reactiv-
ity but was also shown to induce proinflammatory cyto-
kines, TNF-a, and IL-1B in HepG2 cells (28), whereas
TNF-a decreased the levels of adiponectin in human dif-
ferentiated adipocytes (29). We assume that acetaldehyde
and/or acetaldehyde adducts produced through oxidation
of ethanol potentially modulate, in part, the association
between alcohol intake and serum adiponectin concentra-
tions in the Japanese population. Adjustments for poly-
morphisms in alcohol-metabolizing genes may explain the
differences noted in ethnic groups.

Dietary factors play an important role in the develop-
ment of type 2 diabetes and ischemic heart disease, because
excess caloric intake contributes to the development of
obesity, a major risk factor for both diseases. Studies on
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TABLE 3. Multivariate-adjusted associations between serum adiponectin concentrations and alcohol consumption

in 2932 subjects

Standardized
Partial partial
correlation correlation 95% confidence interval

Variables coefficient SE coefficient Lower limit  Upper limit P value
Sex (men,? women) 0.267 0.022 0.244 0.223 0.310 <0.001
Age (yr) 0.106 0.009 0.192 0.089 0.124 <0.001
BMI (<22,% 22-24.9, =25) (mm Hg) —0.068 0.012 -0.099 —0.090 —0.045 <0.001
Systolic blood pressure (mm Hg) 0.000 0.001 -0.002 -0.001 0.001 0.902
LDL-C (mg/dl) -0.001 0.000 -0.029 —-0.001 0.000 0.058
HDL-C (mg/dl) 0.008 0.001 0.222 0.007 0.010 <0.001
Triglyceride (mg/dl) —0.001 0.000 —0.081 —0.001 0.000 <0.001
Glucose (mg/dl) —0.001 0.001 —0.025 —0.002 0.000 0.144
HOMA-IR (<2.0,°2.1-3.9, =4.0) —-0.200 0.021 -0.170 -0.241 —0.158 <0.001
ALT (IU/liter) —0.002 0.001 -0.060 —0.004 —0.001 <0.001
Smoking status (never,” current/former) -0.031 0.022 -0.027 -0.074 0.011 0.147
Alcohol consumptions (10 g/d) —-0.028 0.006 -0.083 —-0.040 -0.016 <0.001

Multiple regression analysis was used in covariance analyses for serum adiponectin concentrations after log transformation as independent

variable.
? Reference category.

the dietary predictor of plasma adiponectin concentra-
tions in animal models demonstrated that a high-fat diet is
related to decreased serum adiponectin levels, just as it
related to an increase in insulin resistance (30). Several
controversial observations regarding fat intake have been
reported when alcohol consumption accompanied this in-
take. High-fat, ethanol-containing food decreased serum
adiponectin concentrations in mice (8) and rats (31).
Decreases in serum adiponectin concentrations after
ethanol feeding were dependent on the type of fat in the
diet. Ethanol-containing diets high in unsaturated fats
contributed to ethanol-induced decreases in adiponectin
levels, whereas inclusion of saturated fats in the ethanol-
feeding protocol prevented decreased adiponectin levels
(9). A diet enriched in saturated fatty acids effectively re-
versed alcohol-induced necrosis, inflammation, and fibro-
sis despite continued alcohol consumption (32). The pre-
cise mechanism through which dietary fatty acids plus
ethanol affect adiponectin expression and its secretion has
yet to be determined. The protective action of saturated
fatty acids is suggested to be partly caused by down-reg-
ulation of TNF-« (30, 33), which suppresses an adiponec-
tin expression (29). In the Japanese population, both in-
take of total fat and that of saturated fats are lower than
in the U.S. population (16, 34). The lower intake of sat-
urated fat in the Japanese population may contribute to
the different influence of alcohol consumption on adi-
ponectin concentrations between Japanese and White sub-
jects. However, it was not helpful to compare the effect of
the intake of saturated fats with that of unsaturated fats
in our study, because intake of these two fats was highly
correlated (r, = 0.87) among 1457 subjects who had com-
pleted the nutritional survey conducted in the same district

using a self-administered questionnaire (unpublished
data).

Carbohydrate intake may also be a factor that modu-
lates the relationship between alcohol intake and adi-
ponectin concentrations. In epidemiological studies, high
glycemic loads, which were calculated by multiplying the
carbohydrate content of each food by its glycemic index,
were significantly associated with lower adiponectin con-
centrations in healthy men (16). For Japanese people, rice
is the primary food that contributes to total carbohydrate
and energy intake, which is seldom the case in Western
populations. Data from the nutritional survey conducted
in the same district (unpublished data) have shown that
carbohydrate intake accounted for about 59% of total
energy intake, and the mean glycemic load was about 206
among subjects aged 40 yr or over. Both parameters were
higher than those of White adults (16). Although the effect
of the dietary glycemic intake on the relationship between
alcohol intake and adiponectin concentrations has not
been fully elucidated, the higher intake of carbohydrate in
the Japanese population may contribute to the different
influence of alcohol consumption on adiponectin concen-
trations between Japanese and White subjects.

Our study demonstrated an inverse association be-
tween alcohol intake with serum adiponectin levels in
men, with less clear findings in women. This discrepancy
might be explained, in part, by the gender difference in
ethanol metabolism. Women differ from men in several
factors associated with alcohol metabolism (35), includ-
ing 1) a lower gastric a-ADH activity, which mediates the
first-pass mechanism of ethanol in women, and 2) a de-
creased volume of ethanol distribution (body size and dis-
tribution space for alcohol, with water space being smaller
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in women). However, these properties are not sufficient to
explain the gender difference of the effect of alcohol intake
on serum adiponectin concentrations. The small number
of drinkers among our female subjects (15 %) might cause
difficulty in evaluating this result. Further study, including
increasing the number female drinkers enrolled, is neces-
sary to examine this inference.

There are potential limitations to this study. Because of
its cross-sectional nature, this study did not provide a
causal inference regarding the association between alco-
hol intake and serum adiponectin levels. However, infor-
mation on the drinking habits of subjects was determined
before the measurement of adiponectin concentrations;
thus, an incorrect finding of an inverse association is un-
likely. Data on drinking habits was based on face-to-face
interviews, which leads to the possibility of misclassifica-
tion of exposure (e.g. underreporting). However, it is also
unlikely that this type of misclassification is directly de-
pendent on adiponectin levels, which could be a nondif-
ferential misclassification. Because our study subjects
were recruited from participants in a health screening pro-
gram, any generalization of these results to the normal
population should be made with caution.

In conclusion, alcohol consumption was weakly asso-
ciated with decreased serum adiponectin concentrations
in apparently healthy Japanese subjects. Further investi-
gations in Japanese subjects on alcohol metabolism and
nutrition intake are necessary to clarify the factors that
modulate this inverse effect, which differs from that seen
in White subjects.
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Impact of Changes in Obesity Parameters on Glucose Metabolism

and Insulin Resistance Over a One-Year Period
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Aim: Changes in indexes of obesity, such as waist circumference (WC) and body mass index (BMI),
may influence some glucose metabolism-related parameters in both obese and non-obese subjects.
We have investigated the impact of changes in WC and in BMI on data related to glucose metabo-
lism over a one-year period.

Methods: Data from 3213 individuals (2014 men, 1199 women) who underwent a general health
screening two years running and were not taking antidiabetic medication were analyzed.

Results: In men, percent changes in WC (%dWC) and BMI (%dBMI) were both significantly corre-
lated with percent changes in fasting glucose (%dFG), in hemoglobin Ai. (%dHbAiJ), and in
HOMA-IR (%dHOMA-IR). In women, these relationships were not significant except for the rela-
tionship between %dBMI and %dHOMA-IR. In a multivariate linear regression analysis using age,
%dBMI, and %dWC as independent variables, %dBMI, but not %dWC, was found to be an inde-
pendent predictor of %dHOMA-IR in both genders. Furthermore, in men, %dBMI was also an
independent factor predicting %dFG and %dHbA...

Conclusion: During the one-year period, a reduction in BMI, and thus weight loss, was found to be
associated with the improvement of insulin sensitivity, especially in men. A reduction in WC was also
associated with an improvement in insulin sensitivity in men; however, this relationship did not
remain significant after controlling for changes in BMI.

J Atheroscler Thromb, 2010; 17:1246-1255.

Key words; Waist circumference, Body mass index, Glucose metabolism, Insulin resistance,
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Introduction
Elevated fasting glucose (FG) and hemoglobin

Aic (HbA\:) concentarions, and enhanced insulin resis-
tance are associated with an increased incidence of
cardiovascular diseases". Obesity, which may be
reflected as an increase in waist circumference (WC)
and in body mass index (BMI), is known to be associ-
ated with these glucose metabolism-related parame-
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ters”®. In addition, the relative risk of developing type
2 diabetes increases with a gain in weight and BMI”.
The relationship observed between insulin resistance
and obesity may be explained by a disproportionate
accumulation of visceral fat, leading to a change in
levels of adipocytokines, which may underlie various
metabolic disorders®'?. On the other hand, it has not
been fully established whether changes in BMI or
those in WC have the greater impact on glucose
metabolism-related data. To this end, here we have
analyzed the relationship between changes in obesity
parameters and changes in diabetic parameters over a
one-year period in Japanese individuals.



