13

[i'ﬁ:lﬁkéﬁ % 80 & %127"1"
B = W 349~356 PR 22 #12H

2HRERFEEICBIIALAIR) v 7 vV FU—LADOEZEEBE~NDOFE

R FERRERFBARE (=)

KA EM KA R
AR tky T 4T yRE  za ATEE AL
FRH E - AR BT BT BEAR KB

(%8 FE2#10815H)
The Impact of Metabolic Syndrome for Left Ventricular Mass in Type 2 Diabetic Patients

Maya HARADA', Asako SATO", Takako KUNUGI' and Yasuhiko IWAMOTO'
'Department of Medicine III, Tokyo Women's Medical University School of Medicine
*Department of Clinical Laboratory, Tokyo Women's Medical University

Metabolic syndrome (MetS) is associated with cardiovascular diseases, but its influence on left ventricular
(LV) mass in type 2 diabetic patients has not been specifically addressed. The purpose of this study is to identify
factors, such as adipocytokines, affecting LV mass in type 2 diabetic patients with and without MetS.

We recruited 70 type 2 diabetic patients, who had no history of antihypertensive treatment or cardiovascu-
lar or chronic kidney disease. Echocardiography was performed on the participants of this study (49 men, 21
women; mean age 50 = 12 years), and their LV mass indexed by height” (LVMI*) was determined. The levels of
various adipocytokines such as leptin, adiponectin, Total PAI-1, IL-6, and TNF-o were measured using fasting
blood samples.

MetS was present in 44 patients (63%) in this study. The group with MetS exhibited higher LVMI” than the
group without MetS (478 =11.9 vs. 39.2 =75 g/m’, respectively) (p<0.005), and the values were similar in men
and women. In the MetS group, body mass index (BMI), Total PAI-1, leptin, subcutaneous fat area, and fasting im-
munoreactive insulin (IRI) were significantly associated with LVMI”. In multiple regression analysis, Total PAI-1

was an independent risk factor for increased LVMI”,

MetS was associated with the increased LV mass in type 2 diabetes; this suggested that adipocytokines di-
rectly affect the progression of LV mass in type 2 diabetic patients with MetS.

Key words: metabolic syndrome, type 2 diabetes, left ventricular mass, adipocytokine
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BRMEEEORAEOH2H RN L. T/,
BARE, FRBRALVEYRE ORME EMEEC
HIROBEDOEHEBOAREZELBA L. 20
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DHEELHE LT

2 RUBBIRIE OB W B AR R FE R OBl 3L "
WCHEUHIE LA, T, T2 RERBE M S
NEBRE BOOERTETES R ViEER
DHMB 5 VG FARELZ T T2 BE LR L
L7,

AFRY vy oy Fu—sLDBRIE, 2005 FE0 H
RKOAZE) w7y vy Fu— LW REECHKS
20 3hbh, LA MEBERES, BT 85cm,
2 90cm LL k& BEERARG & Hlw L ZEE L L,
DO\ rY 7)Y FiffE (2150mg/dl) 22« £ 72
12X HDL 2 L A 7 0 — VIfLfE (<40mg/dl), @i
£ (U A =130mmHg 20 « F 721335
E285mmHg), 7R S MAE (2110mg/d) @
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1. BERRE

BLAc R, BUER 7L a— VEIZOWTRHZ L
7z.

JENIBEHRER 7 4 T ) A=y —%FHLBEYE A
T7H A X TL0GHEMIC L BICBlELZ. 3
LR E L Pl A R L 7:.

AR A 12 MR DL B 2SS L - BA A BT BEAT
L7z, ZHBRMmBE HbAlc (UL# 34X TJIDSfE)
(HPLC # (HA8160, ARKRAY)), ZHEREA )
~ (immunoreactive insulin : IRI), &2 L A5 01—
v, BERERS, HDL-2 VA5 a—)b, LDL-a LV A5
O—)b, REEEZRELR. 72, 24BEERICK
1 R C peptide immunoreactivity (u-CPR) % il &
L7

MetS B E#A & LT, WIEIEREEE % B AL o
A4 ATCT A%y T wHEREFHnHE (V) &
B2 FHeRATERR (S) #5HAI L7 X512, 774 FY

A hHA4 LT, LTF Y RIA2HKRE, v+H
¥ % — ARC950), 7714 KATF (7T v 7 A%
JZ 7, JCA-BMI12), total plasminogen activator
inhibitor-1 (Total PAL1) (LPIA #, LPIA-NV7),
interleukin-6 (IL-6) (CLEIA %, W 3I/S)VA 74
7 ) & tumor necrosis factor-o.(TNF-o) (ELISA ¥,
vAsu7lL—hF)—%—Emax) #HlEL7.

BIRTELOIE L LT, IRIEZIEEE (baPWV) &
ABI (ankle brachialindex) # il L 72 (8 & %
Form PWV/ABI, + 40> a—1 o #iEL BP-
203RPEIL, #>ax by v 7 hx).

ERFEPHE L LT, BREDHME, BEOR
HRIKIEAZE (eGFR) 2 ME7 L7 5= v LR &
DU T » X (eGFR (mL/min/1.73m%) =194 x
Cr'®x Age ™ (M x0739) (X hEH L 7.
T BRRAE—RICTRPTL7I VigELTHEL,
7 LT FZ UMIE%E 1T\ ACR (albumin,creatinine
ratio) %3ROz, BERHAEGE L, BREEMEICT
TEEITV, BB X OHEEMEE 2 RO 755,
[MWEERY ] & L7

2. LIRBEH

LA E AR (PHILIPS SONOS 7500) %, I
BAEZ AT L7 1 AMDANICSERNI T 72 A%
WA MIEIMmode A2 BT, LESDRE
(SVTd), LEHBEE (PWTd), AZRIRPEEZE
(LVDd), EZWEERME (LVDs) 2 Hll5E L7z,
X RBEE (RWT) & (SVTd+PWTd)/LVDd T
HH L7 AZERIEPenn® F#EAY: 1.04x
[(SVTd+LVDd+PWTd)*~ (LVDd)®*] -136 T 3K
W, BEO27TETHIE LAZEEEFRE(LVMIY)
rEM L7 EEREOH I, EEIEEDOEE
& LT fractional shortening (FS) % (LVDd -
LVDs)/LVDd &R Ck&, ILEIWAEDOF % /<
VAR T FHENT & B R MG B % 0 2 B
AR (BE) L OB ERE (A) ok (E/
A) ZRIE LT 7.

3. #kEt

BRI TXTEYME (Mean) = BERZE (SD) &
LTHRLA 2HEBOFH O8I unpaired
Student’s-test B & N8 Z FH iz /85 &
F) oo 7 3413, Mann-Whitney-U-test 47 7.
X5z, KEEREABNTOEAMBEZITY, p<
005 D FIzoWT., SERERRHTH (stepwise
®) BTV, E%iﬁ' Zhhbamy L ERETF
% MRE L7z, #ETi: SPSS statistics 17.0 #at 7 b
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Table 1 Clinical characteristics

MetS (+) n=44 MetS (—=) n=26 p

Age (years) 48 (12) 53  (10) n.s
Sex (M/F) 33/11 16710 ns
Duration of diabetes (year) 72 (6.3 75 83 ns
BMI (kg/m?) 283 (4.2 228 (33 <0.001
WC (cm) 972 (88 868 (8.2 <0.001
FPG (mg/dl) 177 (59) 158  (50) ns
SBP (mmHg) 124 (12) 115  (10) <0.005
DBP (mmHg) 79 (10) 72 (8) <0.001
TG (mg/dl) 212 (136) 125  (50) <0.005
HDL-C {(mg/dl) 43 (10} 49 9 <0.05
LDL-C (mg/dl) 132 (34) 122 (33) ns
TC (mg/dly 210 (160) 196 (38) n.s
UA (mg/dl) 56 (1.3) 49 (14 <005
baPWV (m/s) 1,447 (270) 1493 (375) ns
ABI 11 (02 11 (02 ns
HbAlc (%) 91 (20 91 (22 n.s
Fasting Insulin (uU/ml) 93 (69 49 (29 <0.01
24h U-CPR (ug/day) 916 (65.0) 65.1 (37.9) <005
ACR (mg/g - Cr) 381 (63.2) 121 (12.2) <0.05
eGFR (mL/min/1.73m? 84 (21) 80 (17) n.s
Retinopathy (%) 38 35 n.s

mean (SD)

MetS: metabolic syndrome, BMI: body mass index, WC: waist circumference, FPG:
fasting plasma glucose SBP: systolic blood pressure, DBP: diastolic blood pressure,
TG: triglyceride, HDL-C: HDL-cholesterol, LDL-C: LDL-cholesterol, PWV: pulse wave
velocity, ABI: ankle brachial index, CPR: C-peptide immunoreactivity, ACR:

albumin/creatinine ratio.

Table 2 Adipocytokine and abdominal fat

MetS (+) n=44 MetS (=) n=26 p
Leptin (ng/ml) 84 (74) 50 (55) <005
Adiponectin {(ug/ml) 54 (26) 72 (5.1) <0.05
Total PAI-1 (ng/ml) 267 (184) 17.1 (8.0) <0.05
IL-6 (pg/ml) 25 (22) 15 038) <0.05
Area of visceral fat (V) (cm?) 167 (6l) 116 (75) <0.001
Area of subcutaneous fat (S) (cm? 233 (107) 136 (85) <0.005

mean (SD)

MetS: metabolic syndrome, Total PAI-1: total plasminogen activator inhibitor-1, IL-6:

interleukin-6.

R/ pEIX<005 #HEHENICAERE L.
#® R

1. XKy rO—»4

RO 2HERHBEAET0LDH B, MetS & B
INTDIE 4 BT, EHRD63% THo7z. Bih
WA AE, BMHIZ67% (33/49), #Hid52%
(11/21) TH - 7= (Table 1). MetS # (B 33 %, 48+
125%), LFEMetSE (B164, 53x105%) TEH
EHNICHEEEZII Lo 2. MetS DZ DS
DERFTIE, MetS B TH MetS B BMI '

<, ZefEly IRIMER 24 RRIRP CPRIED A EICH
ETHY, BA R VMEDKETH 72, Tz,
ACR LIKEEED MetS BT, AEBIEBMETH 7.
BRIR A e BYIRTEAL O FGHETdH %, baPWV & ABI
BHHECTERERZO R o7,

TFA4RYEA MA A2 TiE, MetS # T MetS
BT, Total PALL, L 7F », IL6 2VE Bl
THY, TTARRIF U PEEIBMETH 72 (F
T p<005) (Table 2). 72, TNFolZ2oWTid,
EEFTRELT Thol:. BEBBEEICOWT

—351—



Table 3 Left ventricular measurements

MetS (+)n=44 MetS (-)n=26 )
STd (mm) 95 (1.9 84 (1D <0.001
PWTd (mm) 94 (1.2) 85 (1.2) <001
LVDd (mm) 490 (32 469 (4.6 <005
LVDs (mm) 321 (30 305 (4.5) n.s
RWT 038 (0.07) 0.37 (0.06) ns
LVMIZ7 (g/m?27) 478 (11.9) 392 (75) <0.005
FS (%) 347 (39 350 (4.8 n.s
E/A 10 (02 11 (0.3 ns

MetS: metabolic syndrome, STd: septum thickness in diastole, PWTd:
posterior wall thickness in diastole, LVDd: left ventricular end-
diastolic diameter, LVDs: end-systolic in diameter, RWT: relative wall
thickness. LV MI%": left ventricular mass was indexed to height®’, FS:
fractional shortening, E/A: the ratio of early to late transmitral

diastolic filling velocities.Mean (SD)

a b. C.
p<0.005 p<0.05 p<0.01
80 r 80 - r 80 1 1
70 - 70 70 -
60 1 60 - 60 -
~ 50 - 50 - 50 +
o 40 4 | 40 4 1 40 I
= 0 R 30 ! 30 1
3 20 - 20 - 20 1
10 - 10 A 10 1
0 - 0 0 -
Mets(+) Mets(-) Mets(+) Mets(-) MetS(+) MetS()
All Men Women

Figure LVMI27 in type 2 diabetic patients with and without metabolic syndrome
a. The group with MetS had greater LVMI27 than the group without MetS (47.8+11.9 vs.
39.2x75 g/m?, respectively) (p<0.005), and it was similar in men (b) and women (c).

(& PUBERERE b K T RERE b MetS & TIE MetS & 12
HREEICEH L T2 (p<0001, p<0005). FEER
FERFEAEIC DWW T, BRI THRIKOKERE
fg72.

2. LIRBEHBRE
EENEPOAEAZRERAEB L2 LVMITIE,
MetS # T 478+ 119g/m”, 3k MetS # T 392+75
g'm” & MetSETEEILEETH 72 (p<0.005)
(Table 3). EZEMNETIZ, MetS HCAEZREENE
<., EZWERBEIKRE D572, BLHNIT MetS
DEBEEZEREMAL2E T A, BT MetS
B 453+ 84g/m", FE MetS # 388 £6.2¢g/m*, Tk
T552+174g/m*”, 399+90g/m* & W iz B W
TH MetSEHTLVMIFAEREIZHEML Twiz (p<

0.01. p<005) (Figure).

7, EERETIIASILREE E/A, [UERRE
FSIMBECHEZZ RO Lo/ (Table3).

3. EXEB L TOERATF

MetSE L JE MetS B ICBWTC, AEEBICRITT
NF % ZhZHRET L7z (Table4). MetS # T,
LVMI¥ 1& BMI(p<0.005), Total PAL-1(p<0.001),
L7F > (p<0005), K FHeMHEFE (p<001), %
JERF IRI (p<0.005) & HEEZIEOMBEZRED. £
72, JE MetS B Tid LVMI¥ i3 BMI(p<001), v x
A MEBE (p<005), L 7F ¥ (p<005), K THE
WA (p<005), ZEHERF IRI (p<0.05) & HERIE
DM ERDT. INOLDERRATELERBITY
% &, MetS #Tid Total PAI-1(B=0.419, p<0.001)
%, FE MetS BTl FIeBI A A LVMIY O fh 7
L72fERRN-FTdH - 72 (B=0.048. p<0.05) (Table 5).
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Table 4 Relationship between LVMI?” and risk factors in type 2 diabetes
with and without MetS

MetS (+)n=44 MetS (-) n=26

r D r p
Age (years) 164 n.s - .071 ns
Sex <0.05 ns
BMI (kg/m? 459 <0.005 522 <001
WC (cm) 230 ns 453 <0.05
FPG (mg/dl) -0.070 ns 162 ns
SBP (mmHg) - 012 ns - 289 ns
DBP (mmHg) - .168 ns -.110 n.s
TG (mg/db) 008 ns - .160 ns
HDL-C {mg/dl) - 023 ns - 015 ns
LDL-C (mg/dl) 102 ns —.047 ns
UA (mg/dl) 000 ns - .031 ns
Leptin (ng/mi) 450 <0.005 434 <005
Adiponectin (ug/ml) - .134 ns - .041 n.s
Total PAI-1 (ng/ml) 535 <0.001 224 n.s
1L-6 (pg/ml) - 123 ns 279 n.s
Area of visceral fat (cm? 030 ns 257 ns
Area of subcutaneous fat (cm?) 391 <0.01 .500 <0.05
Fasting Insulin (WU/ml) 488 <0.005 499 <0.05
24h U-CPR (ug/day) 132 ns 270 n.s
ACR (mg/g - Cr) 056 ns - 035 ns

BMI: body mass index, WC: waist circumference, FPG: fasting plasma glucose
SBP: systolic blood pressure, DBP: diastolic blood pressure. TG: triglyceride.
HDL-C: HDL-cholesterol, PWV: pulse wave velocity, CPR: C-peptide
immunoreactivity. ACR: albumin/creatinine ratio.

Table 5 Multiple regression analysis of increased LVMI?7 in type2 diabetic patients

Variable Coefficient B Standard error t p
MetS (+) Total PAI-1 0419 0.093 4553 <0.001
Excluded: BML Leptin, Area of subcutaneous fat, Fasting insulin, sex
MetS (-) Area of 0.043 0.021 2.331 <005

subcutaneous fat

Excluded: BMI, Leptin, Waist circumference, Fasting insulin
Dependent factor: LVMI%,

E =
AR TIE, BEEORM, WAL»R0EREB X

1. EERKE MetS
KE Framingham Heart Study T, 95% Ll LS

UBAREE2RD %0 2 FIERFEEIZB VT, MetS
YHEYAHTCTEZHEEOMME RO, EENET
&, MetS B CTEZFRE L UBEBENE L, EZILE
BERPIR LTz, 72, BLRlicbBwTd,
MetS i3I MetS BICH LAEEEEZOWINE 29D
7o, 851, ERERMIMOMGREFIE MetS B &
MetS BEWZHLED H Y, MetSEHEOAKEEHMIZ
i, KESLEA YA VIMEEDIIPITT 74 K4 A
FAA Y OBEBEOMEFRE SN

FHERBOWMRIZBVT, LZI—CIDHELL
EZERKOEEIBMETI6%, THETI18% THo
727, Sato 5%, BEEBEREZIT TRV AZ
RIFEIRIR 262 B LTI —ICTEERKZHE, *
DAL A3% L BERThoEH|EL TV 5.

EERRIZRMECRE, TSER, 2RKRE, X
S EEFERI LOMEREOMY L7 faiiE+
THDHY. BRI, BRFZTTRL, EEBRREG
BIUERLHEHOBFICELRDOOND Z LFRES
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NTW5B"Y, 72, BRMAE, MERRE & ML
REZERKOEREFTHAEZLLRENTH

DT MetSDIIIZINHLDOERBNFEH LT VIR
BIIBWT, ERORELZHMLIILEIEETHS.
MetSOAEBEIZ L 2 AZEEREANOREE, 72U
A Y747 1436 % % SR & L 72 The Strong
Heart Study {2BWT®, MetS # T 42.0+9.4g 'm",
JEMetSHET375+90g/m* & MetSHETAHEILE
FEESWMLTBY, EZERKROHH L, MetS
HT2HU% LHELTHD. ZOHRETD MetS 21
ERFIIEZIN v, —F, AENCAZEEXR
DENTIVEN 1572 L% 3R & L7z ARIC study™
IZBWTH, MetS BHIZIE MetS BEICHEREZERD
BinZ s, TORRITBLE D ITHKIZED LR
72, $7:, EEBRKOGHRE FTH 5 EIMEE S B
DBEOIBHIIBVTH, MtSHTAEARERDA
BIZHIML 7225 MetSHEEEEICRIZTEEL
THICEBICEP 722 L2 MELTVEY. 85
{2, Framingham heart study T, RO LT
HEZERIIIFERFED 22% O % HD, B
WZOEMIZED NG ho b REL TV DY,

SRR AL, 2R EE R ELTEBY, £
BIERRE VO EERKROBRREATFE2 &ML T
DAL, MetSETELICAZERI A E M
FTHIEERADL. T, MetS OERERICRITT
HBOBREIODVTIEROSPNDLEIATSH
5. BADOHRETIEIELE IT MetS L EKEHBRN
MOBREAFRD LI

2. EXERLME

EREEROBMIIFFTLIEELRRFL LT,
BIMEAH T SN 5. The strong heart study™ T
X, MetS#CRIME & IR M LA ENE L B
S, BMEOAVNAEZERZHEMSE-EREF
TholztME L Twb. F72, ARICstudy® T3
MetS B CAZEROMMIERE 52 -RTEL
TRMELXHITTNE. F/2, A¥KRK)v IV U F
O—ADBREFEMT 2L EEERIHEMT S
CEIHEL TS,

BeOWmETIE, MetSHTELEIEZERD
MmofsREF L LTt Ihadror. BEWE
BILLDPEZERBAIIWEN LR L LTRSS
NBEZATHEY EREV=V-TYIFT >
FBEFECHREER L IIBLLAEZEROBAD
W& SR Twa. Nielsen 521, ERERAKEHD 2
RUBE R 9% BB 1 Ramipril 5bmg % 5- L. 6 » A #1224

R MEET CIEDEE A Wz hrb s, &
FEEF T T EARBICHLARBCRY L2 L i
HLTWwA. A, BEEIILZEZEERE~NOW
RAEBITMEOHREA LD, BEELFHLT
WHEWVWEEERNFE LTERRLA. BERREZILE
THREEOE ERIL= T IFT Iy
RBEETHY, BRFEZCIMEORKE 2T v
FO—VABEETHAI LN OROSMFESA N
A VPR IN TS, BEEREROK . ONR
iF, MEFEEIZEL, 20-DMEREIZL S E
EREBICGZARBRIAD Lo EZOND.

8. A1 RYERMETT+RYA Mha2

AREFFETIE, MetS BIZBWT, [ ¥ A ViEbi
IZBBRT 2 EIREF IRI & BML, 77 4 R4 4 MAh A
Y THDH Total PALL E L7 F U, KEEERETE
O % D72, Hirayama SPIEEMFE O 7%\ 2
RERFRBE CMAEA v ) VEBENEZEERM
DfERATFTH Y, MmEEMES HbAlc & I3 % 2
Dol MELTWA. 72, 77 BORE AT,
BOFET FAERTF VO AEEORELL L M % 2R
DIZEVIRET A H BN, ThHiEMetS & LT
DRFIEIT > Tz, Sciarretta 521%, 128 & D
HIMEERZE T MetS HETEZERBOWME R, &
512 % & B CPR, TNF-o, Transforming growth
factor§ (TGF-B), procollagen type 1 carboxy-
terminal propeptide (PIPC) 2SEZHEEMINOGERKR
HFTHELEREL TS, BIREILORERF L
LTHEENTWEY, TTF4ARI, bV E
INTwE, ZoZehrn, £ VA VEIUERT
FTARFA M AA CHEESLCIIEENICLRE
BOBIMCES L TwbE I EbREST.

A VA VEREESERRMO A A = X512
DWTE, 4 YA VI & A REOBEREEH
DA, &4 A VA E 250 8 B o IGF-1
(insulin-like growth factor 1) %K% A L MAL{E
A %79 LB LHBBRDOANZ AL S E 2
Y (N QRV-S

B 5T, F 4 DBFFE TIE, 4% 8887 TTotal PAL]
PEBEEBMMOMT LGERETFTH o2, Mg
h PALL BEEHEIINREOKEKRK S THh 5. PALL
R THERG & 0 BERF ICB W TH CEA XN, 1§
Rilnd PALL i BEIRBRER O E R E BT 5. %
D72%, MetS Tl EMHREBIZH Y, MEBED
PAL1l BE2Ms PALL LNV ER L, BIIRMEAL
D—HichsrZ LM TWS, LoL, £KEE
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TS H L A TRE L, BRBETILET HHILA
ML ARG PALl BEADREIZELS 2hbo T 5
ZEERRBLTWVS. SREIOBIETIE, Total PAL1
DEZERZXHNESELBFE T CIIRBTELro
72, B bREENRMRESLRELEBRDNRS.
COMFEORFL LTk, BMEEREROEEY
SHRIZL 72720, FRABS D Lo/ mddh 5.
LA LMEDEBEN SR T T4 FFA A4 0%
EOHEERTFOEZRERII)O DL AR TE
EEZONS. F7:, EERRICEAEMOMED
HHN, AFFRIIARANZTE2NRE LR TH
DABEBOMBIZOWTIRE SIIRFO&MDH
%, ShLLEOFMCoWwW T, M2, LEX, O
BB E FEREOAT, Bm KB L LT
BEAWREBRES T TR WO 2% &M
DRBOFEIREL T B TEEEDD 5.
B W
MetS % &85 5 2 MBRBOBETEEEZ
g2, 2 RBERRE & MetS D& B BF I LEE
BIEW, LVEETHILENHLLEZONT.
Total-PAL1 iZ MetS &P O M L 72 fEf R F T
Hol:. MetSOEZEBEDHEINCT 74 K44 b
A VHBEEGLTWAEERBINA, 265K
HVLETHA.
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