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Assessment of Cardiovascular Function in Metabolic Syndrome using
Doppler Ultrasonography
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WFZER R OMEEL (FE30) : We elucidated the cardiac structure and function of patients with
metabolic syndrome by analyzing echocardiographic findings in patients with metabolic
The relative wall thickness, and LV ejection fraction
demonstrated no difference between the two groups. However, the ratio of E to A (E/A)

syndrome. LV mass index,
of transmitral flow demonstrated significant difference between the metabolic syndrome
and the non—metabolic syndrome groups. Patients with metabolic syndrome demonstrated LV
diastolic dysfunction even if they have neither LV hypertrophy nor systolic dysfunction.
Moreover, we elucidated the LV function in patients with hypertension (HT) and diabetes
(DM) in various age strata. The strain and strain rate assessed by tissue Doppler
echocardiography (TDE) in the HT group and DM group showed lower values than those in
the healthy control subjects in each age stratum. Furthermore, the strain and strain rate
in the HT+DM group showed the lowest values among all four groups in each age stratum.
Although HT or DM affected normal age—related changes in LV function, the coexistence
of HT and DM had a more harmful effect on the normal age-related changes than HT alone

or DM alone.

AR TERR
(BAgHAL 2 1Y)
[ERESEH [RECSES ¢ & &t

2008 4 2, 400, 000 720, 000 3, 120, 000
2009 4 600, 000 180, 000 780, 000
2010 4F 600, 000 180, 000 780, 000

FEE

A
&t 3, 600, 000 1, 080, 000 4, 680, 000




Wroe e

1. WFZERAA S DT =
Aty 2y DA R RIS BIIREE

EHIZHARDHERDI0%E EDBIZEY

BAREE(L D FEHEZIIRE i E & 72 o
TW5, ZE CHERE(ILDOJRKE LT
AL 2T a— )LROICHRER RS, o
VAT a— /LN @fRiEL 2 i - A =
ALHIFIEMRA SN, BT Lzl
AT v — VKT T i @ fRaE b 2 T Bh
TE BT TV,
ZZTalb AT o— UEIZEFEZRL .
i, E IR RG . AKHDL=a L AT —
by EILEN S D XD I AR EIER &
XD IRRED 1B NI IEERE T 2 e
EARZRY v 7y Ra—hE N, &)
WREE LD NA U 27 & L CIFERER &N
TWb, AR w7 Ra—hxk
B AUE R A DR RSO M ZE 7 & D)
RIS LR 5T i D BAN = o B
WL OHEDRT LB THY, KK
B A TR 20 D RE JL ) & 238 L
L. @EREBIRECRE~OETZEHE
DIMERBIED T A21T 5 Z &%, T
E s BRI NOENOEETHD,
SBICAEZRY w7y Ra—hiLg
PEOLDARRIIEICHE T2 2 &L,
WCENTWDHN, AR v I e
— A OENIRFE(L & OBERE B O B AR
OV TR I ST,
FITAXRY v 7 Fa—ATiEL,
FERBEA DO BN B AT 72 E B FRIE
THEINRME (LS K OV RE 2 2 R A
L, RBBIEEITH) ZENEETHD
A5 I fEIE T 2 CEIREE AL AT
k& U CERME(LOIRE T RER I3 3
B k= = — CEYREE AE S L & PN R P R
BEROE S & UCEHNT % HiE B R
{LFEHE & U TS S A, DS 5 T8 E O

UZZFMICETHOOLN TS DD,

B IREE OB BE AR P FEAG VA I 13N L 7
FERNDH D EIX5 W E, B Xm0
EhARAE L, FrICEhIREERE B & JE(R BRI
M HiEE L OBERINGE R I1E
5 O FH HARBAGREFH N H S < SR PRI
HEFIEE AR L, BE - 24 M%E
MEtL, BRIGHRETH D Z L 2R L
7o BEW N7 7% FHVCTRE A OO0
BEEEREZHETHAZRY v K
7 — AIZE T b O RE B A I RE

AR RS, JaBRdE, DFERE. MAEHERE
BN DR - fH © AFHETZ - BT AT 4
F—U—=R: AZRY w7 Fa—h DHEE,

MAEHERE, O A fERRIA T, B E

B L RIFFICRHTE 2 2 i s,
ARIETOFEREZA Lo IR I 20 R Dt
BEICAH WSS,

2. Msto ™
AFZETIXE L LTBHRLE 71
B O EARBHREEH Z VT (1) AZ R
Uy 7y Ra—AO0EREER 28 5
WZT52k, (2) ARV v I Ra—
L OMERE R L B REE L & OB E A B &
MZTHZE, (3) TootTrry iz
BRFEPIRIC X 2 B IR (L EH 3 L OW
PREERZRGE L, BE T K7 7550
FH L FE BE AR B G O B AR I & ST 9D 2
LEENET S,

3. WHED L

(1) BEWIMG R 7 718 5 o AR
SN X B A R LIERE AT

Fr 2B i AL 5 BE D FH ALAH BAFR IR 2 b
ENT, BER B CARE &2 R T DS RERTAR 0 2%
WM LR - SR A BETT S, BIRYEORR
FRSE, DFRIEZR EBH SRR R & B
LINEZELTEY ., ix OEEE 2/~ 0R
EEREEFEENGLE LTODEY T —T L E R
WA LE X O OFROERIE D & HEE B 1)
FEEE FREORFES (o), EEINMEIEREIE
Peak dP/dt, FHENIREEAJE, LAHIEZR ED
OEREFRIE 2 FHEI 5 & RIFRIC, RBICK D
FERPLBRREFHA 21T\, DD 7 — T VR
I &2 DBEREFRIE & O E1T 9,

(2) BEWRMG N7 F15 5 O BEARBIR G
BNZ X 2 DS RERTAM & B RS L FEAT
FE B B\ CHRF IR M K 7 713 5+8 ALAH
BALRERIC L 2 2 RINIEREFRIE & B k7 &
DO ERFEAY, & D BHEMEIC SV TS, B0
JiE | DI REZE 72 E O EhIREEL MR BB D OB RE
& BhIREE AL o> BE LM A v i e | R S
BEPRIPT . REN . MR FEIREE 72 & O fERIA F-
L HITHRTT S, I D mE FE T~
— 7 — L L THES &N kS E
(Brachial-Ankle Pulse Wave Velocity) & bt
i L, BRI R 7715 5 F0 AL BEAR R
X 50 FRE RS X OVEhIRAE AL GEA O A M %

WE4 %,

(3) AEZARY v 7y Ra—ATOOERE
A & EhRAEA L FFA
DOAZRY w7 Fa—LEHOR 7Y
—=7

B, KE, B OMIC R, R
TE72 E&ATV, 20054 H ARNEF S0 B iR
ENTFZWHEEIZESXAEZRY v



Ke—2BEEZRAT ) —=0 7T 5, dBHE
FANZHOWTHERS, PERI, BMI, MRE i,
o 1/;<7 7 —/ Ul FEREG 7 & ORI & 1T

@?ﬁ%@éﬂﬂﬁ@ﬂﬁ%ﬁ% & REFHHY

KEGIE B 2 2 AN A S TR 8 D T
W O #E B I 2 Wik & & WD Tl oD i
a—RAELITV, A=, KREIREEBOGLERE
179, BFICAEBIEKR, ALEILIRAE: & D%
REFEAR O FHI A B A RIZAT 5, 5l Efe X ZHE)
R a—MEZITV, FABIROintina-media
thickness (IMT) 72 & CEYARAEAL 0> & S AT
AT 9. [ARFZ, IMJE - JREGEHAZEE (72
KAL) A A TR EE % 311 L KE)
WRREALBE 2 395

4. #F7ER R

HE W IMGE N7 78 5fr 2 AT, LA
BIERDIRNAZRY v 7 v Ra—A0
DSEEMNT 21T o7, AXRY w7 Rm
— A CIRER SR B L ik U CAEEIHERE
TR SN TV B, 2 RYEIRER @&T#w
DHENDZ ENRELMNI -T2, EBHIC
%%%E%m%%®@é%@km%¢é:
EMBHLMNI R -T2, T2, KBRS i
B L KBk EEE o M B4 72 8B
(r=-0.802, p<0.001) RO B, AiEH
Eﬁ%%@kﬁ%#ﬁ%%ﬁ@#@w%\@
WRAEAVEE RN HEE CE D5 Z ERHLMNITEN
7oo LA b X0 LE—EhRE B 23 A S LR e fE
FICEGT 5 2 ERIR E T,

I 51T, R7TiEZ AW Tl brae
A ML VIFIEFHETHLMEE & DI
RT3 525, @R, BERRE M H i
LEBIIERTF L, WMENEDT2 E&BIKT
ENRKTHDLZ EEHLNNISNE, LN
S TREMLE « FERBEDAEDFT 2 AZARY v 7
v R a— A TIEAEE R 710 OO RE A
RRIIET LTS 70, JREREC X 50

BEFIELOTWVWI RSN,
[ARLA ) 3 e & HITIETFI 208,
e I HEM OBE PRI M T H S BT L,
MENEFT D2 ERBIRTERRTHD Z
EERBLMNILEE (K1),

5. ERFEILE
GEsEams) (Bt 18144F)

1. Masugata H, Senda S, Inukai M, Goda F,
et al. Visit-to-visit variability in
blood pressure over a l1-year period is
a marker of left ventricular diastolic
dysfunction in treated hypertensive
patients. Hypertens Res. 2011. Epub
ahead of print. EHAE

2. Masugata H, Senda S, Inukai M, Goda F,
et al. Association between
Echocardiographic  Parameters  and

. E1
- R
§ 20 Qm
E e tH
s o,
= -
10 : ® wum
‘ anE
*
* wEs
0 | EmE-BES
20-29  30-39 40-49 S0-59 60-69 70-79 50-89

Fip

Brain Natriuretic Peptide Levels in
Treated Hypertensive Patients. Clin
Exp Hypertens. 33(3)187-191, 2011. #&
oA

Masugata H, Senda S, Inukai M, Himoto
T, Goda F, et al. Aortic Root Dilation
is a Marker of Subclinical Left
Ventricular Diastolic Dysfunction in
Patients with Cardiovascular Risk
Factors. J Int Med Res. 39(1):71-77
2011. #EieH

Masugata H, Senda S, Inukai M, Himoto
T, Goda F, et al. Differences between
Hypertensive and  Atherosclerotic
Lesions in Retinal Arteries Assessed
by  Scheie’ s Classification in
Hypertensive Patients following
Stroke. Clin Exp Hypertens
32(6) :335-340, 2010. A
Masugata H, Senda S, Inukai M, Himoto
T, Goda F, et al. Age-related Decrease
in Inferior Vena Cava Diameter
Measured with Echocardiography.
Tohoku J Exp Med. 222(2) :141-147
2010. EwtH

Masugata H, Senda S, Inukai M, Himoto
T, Goda F, et al. Cardio—ankle vascular
index for evaluating
immunosuppressive therapy in a patient
with aortitis syndrome. Tohoku J Exp
Med. 222(1):77-81, 2010. A
Masugata H, Senda S, Goda F, et al.
Aortic annular velocity assessed by
tissue Doppler echocardiography as a
potential parameter of arterial
stiffness. Tohoku J Exp Med. 221(2):
169-174 2010. &HAE

Masugata H, Senda S, Goda F, et al.
Echocardiographic assessment of the
cardio—renal connection: is left
ventricular hypertrophy or diastolic
function more closely correlated with
estimated glomerular filtration rate




10.

11.

12.

13.

14.

15.

16.

17.

in patients with cardiovascular risk
factors? Clin Exp Hypertens. 32(2):
113-120, 2010. #HHA

Masugata H, Senda S, Inukai M, Himoto
T, Goda F, et al. Elevated
brachial—ankle pulse wave velocity is
associated with left ventricular
hypertrophy in hypertensive patients
after stroke. Tohoku J Exp Med
220(3) :177-182, 2010. #H#HA

Kimura T, Senda S, Masugata H, Goda F,
et al. Seasonal Blood Pressure
Variation and Its Relationship to
Environmental Temperature in Healthy
Elderly Japanese Studied by Home
Measurements. Clin Exp Hypertens.
32(1) :8-12, 2010. HFH

Masugata H, Senda  S. Clinical
significance of central blood pressure
measurement in antihypertensive
treatment. Expert Rev Cardiovasc Ther.
8(6) :763-765, 2010. A AT
Masugata H, Senda S, Inukai M, Goda F,
et al. Comparison of central blood
pressure and cardio—ankle vascular
index for association with cardiac
function in treated hypertensive
patients. Hypertens Res. 32 (12):
1136-1142, 2009. A

Masugata H, Senda S, Goda F, et al.
Influences of  Hypertension and
Diabetes on Normal Age-related Changes
in Left Ventricular Function as
Assessed by Tissue Doppler
Echocardiography. Clin Exp Hypertens
31(5) : 400-414, 2009. &HHA
Masugata H, Senda S, Goda F, et al.
Independent determinants of the Tei
index in hypertensive patients with
preserved left ventricular systolic
function. Int Heart J. 50(3): 331-340,
2009. EHAT

Masugata H, Senda S, Inukai M, Himoto
T, Goda F, et al. Detection of
increased arterial stiffness
patient with early stage of large
vessel  vasculitis by measuring
cardio—ankle vascular index. Tohoku J
Exp Med. 219(2) :101-105, 2009. ##t
Masugata H, Senda S, Inukai M, Himoto
T, Goda F, et al. Early detection of
hypertension in a patient treated with
sunitinib by measuring cardio—ankle
vascular index. Tohoku J Exp Med.
218(2) :115-119, 2009. #H#HA
Masugata H, Senda S, Goda F, et al.
Decline of plasma brain natriuretic

in a

18. Masugata H, Senda S, Goda F,

peptide during enzyme replacement
therapy in a female patient with
heterozygous Fabry’ s disease. Tohoku J
Exp Med. 217(3) :169-174, 2009. ##t
et al.
Tissue Doppler echocardiography for
predicting arterial stiffness
assessed by cardio—ankle vascular
index. Tohoku J Exp Med. 217(2) :
139-146, 2009. ##t

(F23E] Gt 101)

L AJE ., THE M. RENIRS A E R

RO : (S FRRERE A & o il L O
KEWRMEEE & ORAf%. 26 58 [0] A ASDIER
SPARANAEES 201049 F 17-19 H., HUR

.Masugata H., Senda S., et al. Influences

of Hypertension and Diabetes on Normal
Age—related Changes in Left Ventricular
Function as Assessed by Tissue Doppler
Echocardiography. &% 74 [A]H AXEE s
SRS - EHTES 201043 H 5-7T H. &
#R i

.Masugata H., Senda S., et al. Clinical

Significance of Tei Index for Predicting
an Increased Risk of Cardiovascular
Events in Patients with Lifestyle -
Related Disease. 5 74 [l H ARG EREr P
s EAES 2010 423 A 5-7 A, RUERT

.Masugata H., Senda S., et al. One-year

Alterations of the Tei Index during
Antihypertensive Treatment in Elderly
Hypertensive Patients: An Observational
Study. Zf 74 [Bl A AYRERER PR « I
H£45 201043 H 5-7 B, HUARTH

6. WFIEHLR
(D) BFZe s

TH #— (SENDA SHOICHI)
TR - EEEMRERE - 2%
WFgeE 25 1 30145049

(2) WFFEs5 14

B
FINKE: « EFEEHERRE -
W85 1 70263910

(MASUGATA HISASHI)
aHE il

4 M  SCHI (GODA FUMINORI)
BINRKE - [EEM R - HEBdR
WFgeE 25 1 90294769

(3) et /18

[k Hudde (YAMAGAMI AYUMU)
INNTABAIRRE « N - EERT
WF7e& %5 30403786

(H20 : WFFEorHRE)



