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Effects of exercise training without energy restriction on
metabolic syndrome and its component factors in obese men

NAKATA Yoshio, SASAI Hiroyuki, OKURA Tomohiro and TANAKA Kiyoji

Abstract

Many studies have revealed metabolic syndrome (MetS) leads to a marked increase in risks for all-cause
and cardiovascular disease mortalities. Some investigators have reported lifestyle modification such as
dietary modification and regular exercise could improve MetS and its component factors. However,
whether exercise training alone would be effective for improvement of MetS is unclear, especially in
Japanese individuals. PURPOSE: To examine the effects of exercise training on MetS and its component
factors in Japanese middle-aged men. METHODS: Twenty-three middle-aged men participated in a
3-month combined exercise program including walking, jogging and light strength training. The program
was 90 minutes per session for 3 days per week. Systolic blood pressure (SBP), diastolic blood pressure
(DBP), triglycerides (TG), high-density lipoprotein cholesterol (HDL-C), fasting plasma glucose (FPG),
and visceral fat area (VFA) by computed tomography were measured before and after the program. MetS
was evaluated according to the Japanese diagnostic criteria for MetS established in 2005. RESULTS: The
3-month exercise training decreased the participants’ weights from 81.7 + 11.8 (SD) kg to 79.1 + 12.0 kg
(P < 0.001). VFA was also reduced after the program (from 194.8 + 55.0 em? to 165.5 + 54.6 om?, P <
0.01). Other component factors such as SBP, DBP, TG HDL-C, and FPG however, remained unchanged
after the program. The number of participants having individual component factors changed from 22
(95.7%) 10 21 (91.3%) for visceral fat deposition, from 20 (87.0%) to 19 (82.6%) for hypertension, from 8
(34.8%) to 6 (26.1%) for dyslipidemia, and from 3 (13.0%) to 5 (21.7%) for hyperglycemia. In total, the
number of participants classified as having MetS changed from 8 (34.8%) to 6 (26.1%). These were not
statistically different. CONCLUSYON: Three months of combined exercise training elicited a significant
reduction in body weight and VFA, but did not improve MetS and its component factors.
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Table 1.  Changes in physical characteristics, metabolic syndrome component factors, and
energy intake in response to exercise training.

Pre Post Change
Age, yr 532 £ 11.6 — —
Weight, kg 817 + 11.8 79.1 % 120 27 &£ 27
BMI. kg/m’ 200 + 3.1 28.0 + 3.3 -1.0 = 0.9%
VFA, cm’ 1948 + 55.0 1655 + 54.6 293 + 37.8*
SBP, mmHg 1339 + 12.1 133.8 = 124 00 + 126
DBP, mmHg 89.0 + 93 90.1 % 13.2 11 £ 135
HDL-C, mg/dL 551 + 144 56.2 + 14.4 11 £ 52
TG, mg/dL 1337 + 752 1179 + 60.0 159 £ 54.9
FPG, mg/dL 988 + 126 1020 = 114 31 £ 111
Energy intaket, keal/d 2488 * 599 2575 + 457 127 + 797

Values are mean + standard deviation. BMI, body mass index; VFA, visceral fat area; SBP,
systolic blood pressure; DBP, diastolic blood pressure; HDL-C, high-density lipoprotein
cholesterol; TG, triglyceride; FPG, fasting plasma glucose; *P < 0.05 by paired 7 -test; Tenergy
intake was assessed before the intervention and at week 9-10.
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Figure 1. Changes in the number of participants classified as having MetS and its individual
component factors in response to exercise training.



206 B - BT - KRS - IR ERR

4. ER

APFEO B, FEBEERRIC, REHR
FEDARVEEIEEN MetS IZRIETREICOV
THRETREZETHoT,

12 Bz D EEBERORKR, FEL VFA
IIEBITHA L, MetS OFYSEIT, HEAFHIC
BECIIRZVWLOD 8L MH 6L~ LT,
Katzmarzyk et al V13 MetS 3%34# 621 4 (National
Cholesterol Education Program @ F#E) % %41z
45 HEOFBFEMES) 28 3 0. 20 BRI EET S
ZE T REBED 30.5%0 MetS AR LT L @E
LT3, —F., RFETIEEFENICHEE TR
BVLDD, HRED 25% MetS FHE LD
Enb, BITHELHBL B LEBRTHD, K
R TITBBEL R TOARWLD, RIZKEBED
MetS B ERE 0% & {LFE L7254 . number needed
to treat (NNT) (£4.0 AL72%, NNTiL, 1 AD
MUELREBIEDIDIZAA (BER) BLER
AN % #£+T¥HIETH 5, Diabetes Prevention
Program™ClL, THHEEER & & DERNBIE T
T AEEBEKEL A PRI OMRERE
LTEKY., ZRHDONNTIZZNEFN 69 A, 139
AThobBESh TS, AFEORKRENS
MetS M EIZxT 2 EERBOBKNERE — K
LT aZ LFTERR0R, EEEEN MetS $E
OENLFRIZRD D D ENRFTRINEEWVL
X9,

TR 20 SEFE L 0 bARETHEEIT 2 REED.
EAREAE TIT MetS DEEEOBIZER 25% & 7%
ELTBY AHEOHEILITNERETH T,
Thabb, KFEL RREOCERER (83 [H, 1
B 90 4% 12 @) (2 &Y. MetS OHEHERD HiE
EERTEDHAREEDRH S,

MetS % ORERE I3 AEHBIC X > TEL
THLERREENTNS 2, Lo T, ABF
ROHBEORENESTL LTWVIE, EBE
BRHMMOBBEERHF L-Z LIZiZR e, L
L 72 d B ABFFED R 0 = L 5 — BRI,
HEML BEPCEEREN -T2 b, BF
NEOELOEBILN &L, EBEBEMICLD
PDRERFTERL LD LHEEENS,

AWEDERIT, EHEBEMOYNEZ ABRE
FTOEBHRETHS MaS IZEBH L THREILEA
2D, ZTHhET, EHEBOYRICHT 5 ET
WFETIE, 8% DREEREFIZ 5T DR D48

BEEnTx7 2, MetS &V ) R T OB
BTt B EB R A R L2 RS 3D T
<. BITAARAESS L LI RITEECH D,
FOET, AFEOMmEMEEE D,
mﬁ\ﬁﬂ%@mﬁtbr\ﬂﬁﬁmmﬁkﬁ
BIZEEL TV A BHMigER W IR LR
%ET&D I s B DS T PED B < 7RV
REFTOND, Eh, FAMEELRIT TRV IE
OB L T AL TERY, &6
12, SABREFB LR (EXBE L2234, TDD
B MetS Y EIL - 4) Zenh, EEIERICK
% MetS OHEPRICKT HMBAAbhsv, &
WFIEn G, AEHIRE fei eV EE) S RN X
B AT L - T MetS AT 5 wIHEMEA RIS X
Nz &b, S%ITEOICHEBEFEEHECL,
AR A (L RR O TR R 2 — b T& 2
T BHZENHEE R D,

5. #&E

ARFgEo B AL, PEBMEERSRIC, AREHIER
F DR VEENEED MetS i:&&f'é‘ﬁé%‘c:ow
T&%Té*&f%oto%@ﬁﬁ A 3 [u,
[E] 90 4y (FEENL 40~60 4)) OHEE)ERKE 12
BRIMEET A 2 & T KB L VFAIIFEEICHED L,
MetS DM FHIT, MEAFMICAE TRV LD
D, 8EME 6%~ 25%KBD Lz, 4%iE, &
DIZRBREREZHCOL, EBEAVLERBOE T
WFoERE B — (b L=\,

3CER

1. Iso H, Sato S, Kitamura A, Imano H, Kiyama M,
Yamagishi K, Cui R, Ta-nigawa T and Shimamoto T
(2007): Metabolic syndrome and the risk of ischemic
heart disease and stroke among Japanese men and
women. Stroke 38: 1744-1751.

2. Katzel LI, Bleecker ER, Colman-EG, Rogus EM,
Sorkin JD and Goldberg AP (1995): Effects of
weight loss vs aerobic exercise training on risk
factors for coronary disease in healthy, obese,
middle-aged and older men. A randomized controlled
trial. JAMA 274: 1915-1921.

3. Katzmarzyk PT, Leon AS, Wilmore JH, Skinner JS,
Rao DC, Rankinen T and Bouchard C (2003):
Targeting the metabolic syndrome with exercise:
evidence from the HERITAGE Family Study. Med



BEHREEDRVESEBSIERE DA ZRY v 7 v Fo— SEREFICRIETRE 207

Sci Sports Exerc 35; 1703-1709.

LR - REBMIFERE (2006) - EEFBEE

REERE « REREWRE. B HE, TR

. Knowler WC, Barrett-Connor E, Fowler SE,

Hamman RF, Lachin JM, Walker EA and Nathan

DM; Diabetes Prevention Program Research Group

(2002): Reduction in the incidence of type 2 diabetes

with lifestyle inter-vention or metformin. N Engl J

Med 346: 393-403.

ARRY vy Fe— LB ERBRNERS
(2005) : AHRY w7 Fu—LDOFEEELD

WrZivE B ARNELIEHEEE 94:188-203.

. Okura T, Nakata Y, Ohkawara K, Numao S,

Katayama Y, Matsuo T and Tanaka K (2007): Effects
of aerobic exercise on metabolic syndrome
im-provement in response to weight reduction.
Obesity 15: 2478-2484.

8. Tanaka K, Okura T, Shigematsu R, Nakata Y, Lee DI,

Wee SW and Ya-mabuki K (2004): Target value of
intraabdominal fat area for improving coronary heart
disease risk factors. Obes Res 12: 695-703.
Yoshizumi T, Nakamura T, Yamane M, [slam AH,
Menju M, Yamasaki K, Arai T, Kotani K, Funahashi
T, Yamashita S and Matsuzawa Y (1999): Abdominal
fat: standardized technique for measurement at CT.
Radiology 211: 283-286.



	0198.tif
	0199.tif
	0200.tif
	0201.tif
	0202.tif

