Key words : obesity, atherosclerosis, intima media thickness, brachial ankle pulse wave velocity

RS Y v 2 — B FH BT B,
i e B RIS WRE S Fs L OVSaBh Ik A R iR 12
2B B EREE L fE PR IR 1 D22 12 B3 5 MRS

FE i
CHNE

£:3 =

UEREREEY v -2 L, Rk - EE R
WA E (baPWV) %l L72 1,240 % (PWV
) CSHEIRANE P EIE IMT) % 5Hll L 72 2044
% (IMT #) #3512 L, BREE LR T2 IMT
BIUPWV I RIT I 528 % HAHB AT & B 0G5
iz & Y #ras L7z,

HANB M C1E, IMT 3+ TOBRE/L G R
K (4Efks, BMI, I, ZEigrEmbEas, Hisnh
fiE, LDLa LV A7u— )L, HDLIL A7 10—
i) LHELRMEZED/) (HDL2 L A5 10—
VL IZEOMBE, Zhlst e ZIEOME), PWV
[EBMI & LDL I L A7 0— V& IS MHE%
Do 7z,

| EYF a0, PUREBIME 1 IMT £ ) PWV
NDOFENI ) KE»ro7. £72, HDLa L A5
O —)UZ IMT, PWV W& 6 LA BICHE O EE
5.2 BEMNTTdH o725, LDL-C IEW&EI2H &
LB ES 2 TWehol, &512, BMIIZIMT
RIS D L) ICHEBICREL Tz, Wi
PWV IZxt L CIEBAP S L L) ICEEICHEL T
vy 7z,

WZZHHEIIBVTIL, ENENOBIRELER
KFAIMT & PWV IZRIZTHEIIR LR, T/
BMI (& baPWV & i AHBS 4 2 W ge A3 /R 12 S 1

Bl RS
IS e

fapE AT BB R

72, &512, HDL 2 L A7 10 — VB HE LS
TR X7z,

= =
BT, FREEEE, 7 IO e AR 3 B AR
fLIE R L ME F U T 2 fEflFTh 5. —
W, EREALEOY O — b —H =& LT
baPWV % IMT A A { WV H T3, 4,
23 2 s OBPRELIE O & R A 7 A3 B IR i
1LHE DIRIETDH 5 baPWV % IMT |2 [7] Kk 12 #
B LIPGPIZONT, YEEEHY Y ¥ —%
TEEMNRIZLTHF LA, 72, BIEZTO
&AM & PWV & DOBRIZOWTOHED
BRI NG, —E L7 REIE S LT,
Z 2 CHRIZ, BEGE & oo By IR AEAL fE B K T A
baPWV X IMT 12 2T 52 D& N 2D W TR
L7z

MR ETE

ZrxHME L TRILR T TR RS v 5
— % 200849 H 5 20124E3 HE CoMIZ%
L, baPWV % illl 58 L 72355 1, 240 % (PWV Ff)
LB RB IS A & ) IMT % 50 L 72 585
2,044 % (IMT#) 22X RICL7. BZZED
WFZEIm I 232 L v A1, Bk
DOWNE DOIAEAEF O A% FITHE L7z IMT (&



12

Mean IMT % HARMEEE TS - PRl e
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FICHE Y B LI TEIRELERRK T ORI X
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1. SROBEKRSEE
Table 1 |[Zx} & ORI IFE#E % 7R3, IMT #
Table 1 %5 O ERFRIE

(ﬁ%{%@ 95, IMT D 39.7% a)
PWV #: 80. 0% (%[ —.

IMT & (n=2044) | PWV & (n=1240) |P

B (%) 51 48 ns
£ &) 55410 55411 ns
BMI 23.1+33 232+34 ns
SBP (mmHg) 12019 12020 ns
DBP (mmHg) 73+13 73+14 ns
FPG(mmHg) 103+18 103+20 ns
LDL-C (mg/dI) 124429 12330 ns
TG (mg/dI) 114488 112484 ns
HDL-C (mg/dl 6115 6115 ns
B2EE (%) 13.7 12.6 ns

(mean £SD)
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PWV B & 12, 1, 4F#ki, BMIL I B L O
PREIME, ZEfEREMEEE, LDL 3 X OVHDL 2L &
T a0 —)UH, HERRE, BMEERICE R A RO
eirolz. 72, IMT BED 39.7% & PWV HD 80%
[ [R—ERITH - 7.

2. BMEEAST

Fig. 1 |2 IMT & PWV O #Ai M % /R 3. Wi O
il 12 1% Pearson @ A B AR %2 0. 490, P<0.001 & A
B IEOMBARRAFED b7z,
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Fig.1 IMT & PWV O D HAHE

Table 2 |2 IMT B & 0" PWV & B R AL f& B K]
T (4E#s, BMI, U8 X OEsRIIMTE, 22iE 6y
MAEfE, LDL 3L O"HDL 2L A5 10— )Ul, ik
BeRAfE) & D@ Pearson OMBAREE /RS, IMT
T RCOBNRE LR KT & A B2 HE 2R 72
25 (HDL 2L A5Fa— WVl & 3B oM, Fhbl

Table2 IMT & %\ iZ PWV & BhIRAEAL G R F & o H

AHRE
PearsonDtHE &K ( P{E)
IMT PWV
AGE 0.535 (P<0.001) 0.628 (P<0.001)
BMI 0.175(P<0.001) 0.054 (P=0.060)
SBP 0.309 (P<0.001) 0.538 (P<0.001)
DBP 0.164 (P<0.001) 0.380 (P<0.001)
FPG 0.207 (P<0.001) 0.255 (P<0.001)
LDL-C 0.060 (P=0.006 ) 0.032 (P=0.253)
TG 0.070 (P=0.001) 0.141 (P<0.001)
HDL-C -0.195 (P<0.001) -0.092 (P<0.001)
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3. EEREIMT

ZZC, IMT & BMIIZH. L CREY B LT
GO 2 ¢ 572012, IMT & A B2
AR 5 M- 4R, BMI, U 8 X OEsRIIm T,
ZefE eI AEfE, LDLB X O'HDL 2 L A5 10— )L
fitl, HPERRNIE 2 M AR e LT, EEEHPWY
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Table3 IMT & 5 W IZPWV 2HtE2 5L L, BIIRME(L
fEbEIN T % Fhar 2% & L 7z ERYR T

~~ 1 #mzm v BRI : PWV
BERR BERE
SR EH | RERESR | BEKB P REERFRE | REHB P

AGE 0.0068 | 0.4813 | <0.001 J 13.6081 | 0.4943 | <0.001
SBP 0.0011 | 0.1513 | <0.001 § 5.5004 | 0.3697 | <0.001
HDL-C | -0.0011 |-0.1219| <0.001 | -0.9878 | -0.0510 | <0.05
BMI +0.0045 |+0.1026 | <0.001 | -8.4808 | —0.0966 | <0.001
FPG 0.0004 | 0.0477 | <0.05 1.2770 0.0857 | <0.001
TG 0.0000 |-0.0271 ns 0.2573 | 0.0725 | <0.001
LDL-C 0.0001 | 0.0306 ns -0.3481 | —-0.0354 ns
DBP -0.0005 | -0.0433 ns 0.7220 | 0.0335 ns

R?: 0.3509 R?:0.5529

EBMIZ N Zhicxt L CEBIGDN &2 1T - 72
(Table3). ZO#ER, TRLOFT R EL N

DY IMT, PWV NG R L5282 TiE,
HEAREYTARE (B) 13 IMT 2% LT 0.4813, PWV
WXL C0.4943 Tdh ), IMT, PWV & & (2 4E
PIRKOM L CHBEET HEMEFThH-o 72 &
7z, WOEEAME 3 IMT, PWV & b ICHEICHE L
T TH o720, PWVANOEENRL Y KED -
72 (B IMT 123t L 0.1513, PWV 12xf L 0.3697).
é%m,mmzvx%n—wiMT}WVﬁ%

SRV -] m%%xé%@l%f%o%
ﬁiLM:C@MMIPWVﬁ%_ ERAS - R e

2Tw&#ot.m%%w:t’BMIMMT%
BINEE5 L9 ICERBICHEL Twiz2s, 12 BMI
WEPWV ZBAPEEDLEH)ICAEICHE LTV
(B IMT % L +0.1026, PWV 12%F L —0. 0966).
B, HHRRIIMEIL PWV OO AICHEIZH
L CTWAS, IMT & I3AEZBEZ 20 o
7z,

Z =

RWFFEIZ BT 5 HAHEOMES Tk, IMT & BMI
CAEE R IEAEZ RO A, baPWV IE BMI & A
HEAHEE RO LD o720 —J, baPWV X IMT
L0 L5 CME & MBI L7z (Table2). H[EIG45
HroOBE ik, BMIIE baPWV % A &4 2 H =
RN L 72WFTHh o7z, FRICR L TBMI I
IMT Z A EZIHIMSE5HTFTH-72 (Table 3 ).

Z O BMI S baPWV 2l 9% X 5128 L35
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RS IERE CRIEICIIETE A L) Ik o720, 2

MILARHFEERE H38% 1%

S % G CIERELZISE L 7 NIRRT 0 52 0 % T«
ToREHAE R ORI LEN L.

IMT & PWV (& & & (B IR AL o B % 70 R -
DIFETH 575, AWFECld, MEIEEL5 25
BRI T DECSAED SN, ZORKE LT,
BMI & baPWV i & & IZERMEALOIEE S LCH
WHNTWAEDS, WETERIEL DI 7% - 29[ E O
BEZM L TCWAIEEIEZ NS, wWbWwb
[EHARFEAL] &b 2IRREICIL, FRELEEAYIC I3
RAEALAE, Monckeberg BUHEAIKALAE LA, HHB)
WREEILIED 3BER S ATVWS, SO L% EET 5
&, wWbwa [BREIL] OREIE, RNEETT —
ZITRE SN D BREANBAL~OIRE DL %+ 14k
&9 % Atherosis &, )y, FAEWEOMEA, i
bR & BB i i o BNz 3R S 41 5 Sclerosis @
TOWFITTEZRLLENHAHY. Z LT, IMT I
BIREEIE DN & v ) RREOZA L Bl% 3 AT
HY, M) PWV I IIWEMICHEZIEST 5 b DT
H5H. o THBRICEIRMALOIFETH > TH,
IMT i Atherosis DFFHLIZ L 258 < )KL, X
%712 baPWV & Sclerosis O i B A 25 4L % 5 < B Mt
LTCWBHEEENH L. o T, IMT & PWV IZ
WEEGZTWLERRTPRZLIEDNERD
n, TNZTNOMEORELZIRL, HRE T 540
B bLEZOLND.
EHICARFZETIE, IMT & PWV M5 OB (2
LT, LDLalLA5Fu— )X HDL 2L A5 1
— VD13 H DS, BRI L THEL TS HEEDS
TRIE S 7z BIIREEALAE O AT R0 L SR S AR 12
BIFAELDL 2L A5 0 — )VINEDEEMEIEE <
PHEESN TS, —FEKHDL 2 LA 70— )b
IM#E D Framingham Heart Study %> MRFIT 7% &
D% DIEFFETLDL 2 L A7 1 — )b & 13T
L72E B EIREILERRE T Th L Z it S
TWh, REoMSRE X, B22ZETHY, It
BMWLDLILAF7u0—)b, HDLaL A5Fua— )L &
bICIEHHICH O, BIREECEZAL D Eny A 7%
WIEIRZ B 5. BIIREEALfE R N - 254 7% < BhIRAEAL
PR DR ORI FIZB\WTIE, HDLa L A7 1
—VOEBENPL)EETHLWEEDLD Y, 512
BIRFEAL TR DS E O RIZB1F 5 HDL 2 L A
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Risk Factors for Atherosclerosis Differently Influence Intima Media Thickness
and Pulse Wave Velocity

Kazuo Murakamr®, Tomikazu Fukuoka*, Hironobu UMmakosHI and Eisuke YOKOTA*

*Department of Health Care and Preventive Medicine, Matsuyama Red Cross Hospital

**Department of Internal Medicine, Matsuyama Red Cross Hospital

i Obesity is a risk factor for atherosclerosis and cardiovascular events. Intima media thickness
| (IMT) of carotid arteries and pulse wave velocity (PWV) are used as surrogate markers of
i atherosclerosis. In this study, we investigated whether obesity (as measured by BMI) affects
! these two markers of atherosclerosis similarly or not. We also compared the influence of obesity
1 on these two markers to the influences of other risk factors such as blood pressure and lipid levels.
i We enrolled patients who visited our department for medical check-ups and who underwent either
| IMT examination (2044 patients) or PWV examination (1240 patients) between September 2008
i and March 2012. If patients visited our department more than one time, the results from their
| first visit were used. Mean and max IMT were measured by echo examination, and PWV was
i measured using the baPWV method. The average of bilateral values was used for each patient.
' Correlations of IMT and PWV with risk factor levels were compared.

| Simple correlation analysis between atherosclerotic risk factors and the two surrogate
i markers of atherosclerosis showed that BMI was significantly correlated with mean IMT (p<
| 0.001), but not with PWV. LDL cholesterol levels were significantly correlated with mean IMT
i (p<0.01), but not with PWV. Systolic blood pressure (SBP) and diastolic blood pressure (DBP)
! were significantly correlated with IMT and PWV (p<0. 001 for all combinations). However, both
| systolic and diastolic blood pressure were more closely correlated with PWV than with IMT
i (Pearson’s correlation coefficient ; SBP with IMT : 0. 309, SBP with PWV : 0.538, DBP with IMT :
| 0.164, DBP with PWV : 0. 380).

i Next, we conducted a multiple regression analysis, using age, systolic and diastolic blood
! pressure, fasting plasma glucose levels, LDL and HDL cholesterol levels, triglyceride levels and
| BMI as explanatory variables. We identified the independent influence of each explanatory
i variable on each response variable (IMT and PWV). Age had the most powerful positive
| independent and significant influences on both IMT and PWV (standard partial regression
i coefficient () ; 0. 4813 for IMT, 0.4943 for PWV). SBP and fasting plasma glucose levels also had
| positive significant and independent influences on both IMT and PWV. DBP did not have an
i influence on either variable. Interestingly, BMI had a positive influence on IMT but a negative
! influence on PWV ; the influences were both significant and independent. HDL cholesterol levels
| had negative significant and independent influences on both response wvariables, but LDL
i cholesterol levels did not have an influence on either variable. TG levels had a positive influence
} on PWV but did not have an influence on IMT.

i These results may indicate that obesity differently influences IMT and PWV, and that HDL
! cholesterol plays a more important role than LDL cholesterol on atherosclerosis progression in the
i patients that visit our department for medical check-ups.

Matsuyama R. C. Hosp. J. Med. 38(1); 11~16, 2013



