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Abstract

This study aimed to verify the effectiveness of a program for improving physical fitness and alleviating metabolic
syndrome (MetS), held at the T-clinic for rural residents in Hokkaido, Japan annually from July to October.
Female participants from 2011 to 2014 were divided into an experimental group (EG, Jul-Oct, n=69) provided with
stage-matched exercise and dietary guidance for effecting change in physical activity behavior (PBC) and eating
behavior (EBC) based on the transtheoretical model (TTM), and a control group (CG, Jul-Oct, n=54) that did not
receive such education. Furthermore, to study whether there is seasonal variation in voluntary exercise and eating
behaviors and to confirm the effect of the program accordingly, changes in a CG during an additional 3-month
period before the program began (April to July, n=123) were also observed. Scores for PBC and EBC stage, self-
efficacy, social support, physical fitness, body composition, blood test results, and nutrient intake were compared
between the groups. Changes between EG (Jul-Oct) were compared with those in CG (Jul-Oct), and changes
in CG (Apr-Jul) and CG (Jul-Oct) were compared as well. Scores for PBC and EBC stage, self-efficacy, and social
support measured at the end of the program were significantly elevated in EG (Jul-Oct), but not in CG (Jul-
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Oct). Improvements in physical fitness indices and in values of MetS diagnostic indices were more prominent in
EG (Jul-Oct) than in CG (Jul-Oct). When both CGs were compared, improvements in CG (Apr-Jul) were greater
than those in CG (Jul-Oct), especially in obesity and physical fitness indicators, but there was no improvement in

abdominal circumference, which is a major factor in MetS. Furthermore, voluntary exercise behavior was clearly

greater in CG (Apr-Jul), but the effect of seasonal variation on efficacy in improving physical fitness and alleviating

MetS symptoms was smaller in CG (Apr-Jul) than in EG (Jul-Oct). This study showed that the T-clinic programs,

consisting of exercise and dietary guidance by TTM, were clearly effective for the improving physical fitness and

alleviating MetS, even when effect of seasonal voluntary exercise behaviors are considered.

Key words : exercise guidance, seasonal variation of voluntary health behaviors, transtheoretical model, physical

fitness, metabolic syndrome
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EREEEEFADE(L

HEG (7T-100) oEETEIERBEIES M, Al
D57 0305 5 B D67 0305 & A ZIHA L 7258,
SR G (7-10H) TI&, BifED5.0 £ 02552 5 5.3+ 0.3

BRI X 2 FHIAED Wik & MetS OB

HERMIRO b h otz (£2). HEG (7-100)
DEETEVE R B ORIETIE, [HEW ] 1B T 5%
DEIEDL 0o 72 DR L, BT, [HEREY
WWET2BDOHENEL R, BEMTEHEFEREI W
BB ICRBAT L2 B OBEP A RICHIM L 7225 IR G (7
—10) TRE\EVEBENOBITIIR O ah o7 (K 1).
TEBENTE) O SEFF T OSSR, BHEG (7-10H)
BV TOABREOREARHE Y ARICEHLSARD, #
HG (7T-10H) OHMESEfFr L SSHFMIEIHG (7-
10H) ORIV FRECHE»-7 (K2).
BEATEIERERESENE, #HEG (7T-10H) THELS

(A EEHTRYEEERE

Bl |43 39 (FE.= T e 7 Z -
HEG ana <001
(7-108) T 7 P
" wm pd sl g7 e85
77 7 A
il |56 428 204 L S 22200
#HG 7 Z
(7-108) : A |
TSl | 74 315 185——|////////// 42877700
. S ’ .'_.' I
0% 20% a0% [ 80% 100%
ONMBER OoREN oMEHN OoRTH =#HEGR

(B)  BfTHHREEBRE

il %5 435 | = 7
= - }9«101

#HEGC

a-108) T
=69 g iy |l¢.31 Bl 77777 777777 ,
Si— o . A A A
it |48 m i s
ns

(1-10A8) 77 :
|l ] w1 E
(1.1 20% Ak 60% BO% 100%

| OMMEG OMENM  OREN ORGM MM

1 FA—FHICEENNAGLED 2 70— 7128 5 EIATE)
(A) & aTE (B) EHEERTSREEHEONHEL

T VBRI & o THIRE £ 1To7-. ns: BEEL L.

BEG:7TEPS10BIZHENNAE D I -FI -7, HEBG:7TE»5

10BN AE S HEWTIL—T.

Al 7RBIE, #%fE:10F8IE. GHEIEAITICER)

®2 HE) (A) TEOLRER - ACAIIE - A& SHR A A OISR B R o 7 v — T (G) BIZAL

HEG (7—108) (n=69) WG (7—10A) (n=54)
e . Pvs e e Pvs . Pvs ., Pvs B iy
RifE (SEM) 74f& (SEM) o RifE (SEM) Wi #E #%fE (SEM) . wiE By | XEER
(=) A G (7—108) M G(7—108)

ERTHERRMESER | 57 (03) 67 (03) #*x | 50 (02)  ; # .53 (03) s wEkx | p<0.05
EHTHOSERR | 51 (18) 123 (16) *** | 52 (15 ns 46 (15 ns  kEx | p<0.001
BENITEND SSIEA 124 (0.5) 14.3 (0.6) * % * 11.8 (0.5) ns 12.4 (0.5) ns %% p<0.01
ATBEZSEEEA | 53 (03 68 (08 x| 52 ©3 ns 5502 ns  wxx [ p<0.001
RABOSER/R 1248 (19) 340 (25) #*x 217 (23) s 193 (26) ns  kEx | p<0.001
BITEINSSEA 12.4 (0.5) 13.8 (0.6) = * % 11.5 (0.5) ns 11.7 (0.5) ns k% p<0.05
HPI1§ & 26.1 (0.4) 27.3 (0.5) =% * 26.9 (0.7) ns 26.3 (0.4) ns * p<0.01

Mean (SEM), SE : self efficacy (B2%17/8), SS : social support ((t&8% %), HPI : health practice index (BEEBIBIEE), HEG : HBEHN

A&ES BT —T, HBG: HBENNAES FHEVWTIL—-T.
AifE : BRfARE GRIE : 7R), #fE: BT (BT :108).

270 —7 (XHifk) OREAEZTEESMAERET o4 1P (REMFH, pfl).
BIRDEDIREICEMICDH B t REEITL, 27— TREDEDEDREICKHIEDE Wt REZTT- 7.

% p<0.05, * % p<0.01, * * % p<0.001, # :p<0.10, ns: EEE=%H L.
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FRLZOEH LG (7-100) TREAPHROR
Lhole (R2)., BTBEFEROZIE, HEG (7
—107) TIIEENH» 5 FZITWRMEFRHINICRAT L7201
LT, ®EG (7-10A) TEAERLEZTAsN%
Mol (K1), BEfTEo SEFS EAE N SSHF S 0 Z1L
&, EETEO 218 HOELLHEBL, %EG (7-10/)
BV CTOABMEOREIHEL D EL D, WG (7
-10H) T, BECETI VIR EI -7 (F2).

HPIEIZDWTIE, #HBEG (7T-10H) 2BV TOA
RO EAHIMHE L VA EIELS R, HEG (7-10H)
DBRMIZHIEG (7-100) dFhI Y E» -7 (F2).
1—2—2) AIRIEIEE R NIEREOEL

A& BT 5 IEmfa R T 5 R E, BMI, AR,
HEG (7-10H) 2BV T, HiMHICHNTRIETH 4

®3 MHEIEEMLADEEMO 7 V-7 (G) HIZEL

BRI (E) Lzds, MG (7-10H) T, ARE,
BMIICS& #5580 ST, fRIEiF s m GEAL)
L7 (£3). hkEOELEZARLE, HEG (7T-10A)
TIXATE IS RBMETL6£02kg A L7013 L T,
MIRG (7-10/) TI1202+01kg®mL, Z{biix%
HG (7-10H) »#HG (7-10H) XY b KEho7z
(p<0.001). JEEHIZ L - THINT % FH A= (% FiRa (kg)
JRE (kg) x100) B XU, BREGE (% BKHE
(kg) /AE (kg) x100) &, HEG (7-10H) 2B
WTOHR, HHEICHTHRIETK 2 FEICHmL 7z, &t
G (7-10H) OMAIIAEIMETFT L (£3).
HEG (7-10H) ofkEEMICBNTIE, Bhe
FIRA Vb2 5HE HhrzllEs M e b
Rz L, Ttz REARRE, BN v 28k

BEG (7—108) (n=69)

MG (7—108) (n=54)

Pvs

HifE (SEM) Hi1E

%1E (SEM)

A& (SEM)

Pvs Pvs N P
AIfE B 1%fE (SEM) REEH
G (7—10R8)

#E (kg

p<0.0071

3AMESHIT (M) 298.8 (4.4) 309.6

303.0 (5.7)

Mean (SEM), BMI : body mass index.

BEG  HENNAEI LTIV -T, HBG: HBWNAEI FEWIT -7,

HifE : FAgARE GRITE : 7R), f&1&:EBTH (BIE : 10R).

27N —7 (X&) OREANE-CTEESBAMGERET oL, P (REMFH, pfl).
AIEDEDKREICERICDH S t REETV, 27— TEDOEDEDREICHIEDE WV t REE1T- 7.

* p<0.05, 3 * p<0.01, * 3 * p<0.001

# :p<0.10, T : &L, ns: FEZEALL.

K4 AYERY v Yy FU— AR RS WREE D 7 v — 7 (G) B2

BEG (7—108) (n=69)

HEBG (7—10A8) (n=54)

Pvs

®1E (SEM)

fAifE (SEM)

Pvs Pys Pvs Ly
HifE (SEM) #ifE #E #fE (SEM) oy wiE wmE | XEEA
G (7—108) = G (7-108)

0.9) kxx

HDLOL X7 O—JVigE (mg/dl)

HbA1C1E (%)

HOMA-R 5% 8 (0.1)

Mean (SEM), HOMA-RIEE\ : REEREMAF 1 > X 1) LR X RHERS M FE(E X 1/405.
BEG: HBNNAES BT —T, WBG: HENNAESI T HEVWTIL-T,

HifE : BAgaRE GRITE : 7R), &1 :ETH (BIE : 10R).

27)—7 (XFifR) OREAE-TEENMANGERET 7%, P (XEFH, plE)

HIRDEDREICIJICDSH B t REETL,
* p<0.05, * * p<0.01, 3 * * p<0.001

27— TEDEDEDREICHIEDHE WV t REE1T- 7.
#:p<0.10, T : &L, ns: BEEL L.



HAH »ORIED

HE & M 2 10m BEEW AAT, FEATI AWM S 3 55 BAAT)
BT, BEOEEIEHIE L Y AR E L xR
G (7-10H) 2BV, iErLELZ0E, WHH
L10m EEYRATORTH 72 (£ 3).

1 —2—3) MetS2HHEIEBENZE1L

MetS#Z WAL #IH H Td 2 BEPH, PUGHIImE - JERY
ML, 22 BE G IS A, I 37 v P g ) 8 2 i 0N 12 HDL =2
VAT 0 — Vi EEOHIE & A BV 2 I o ks
BE, HEG (7-10H) EHHG (7-10H) &owT
AR LIZ, IS MetSEMEELMEOTR T, BEF
G (7-10H) O & PRI L, HEITHIfEIC
HARTHEIKT (%3%) L, HDLI L A7 — Vi
FEEA EICH (S3%) L7z (364). WG (7-10H)
TlX, HDL I L A7 10— VisEsidhihn (%) L7228
JEPRAEICCE X0 H g, JRiRMImE, HbAlcld¥g
o GEAL) L7z (4).

JEFR DY FHEDRRE X, HEG (7T-10H) T-22%04cm
(p<0.001), *HEG (7-10H) 1 -09+06cmTH ),
HHEG (7-107) MG (7-10H) TR TEED
KEWEHINICH - 72 (p=0.067). FEPHA MetS 75l 2k e
il (90cm BL_E) 12354 U, o> Tz s ikt 3 365 H (e,

r
iz

x5 HHHEIURROZV—7 (G) 21

B TS

ZXBFHIED RS L MetS DU

ZeNERE NI EE, 22 R MUBEAE) b 2 JHH DL EASREYS S
A MetS# Y # B L 071 HHH LUF O MetS 7% 24 7 i ¥ £
&, DT XHI2&8LL7z. EG (7T-10H) DOHifE
TIE, A ETH (10%), A4 TME324 (46%) »
5, BRIETIZ64 (9%), 254 (36%) ~Eigd, HIL,
MME LA TG G239 MBI L, ®
FEIANC D o 72 (EE21%). —J, WG (7-10H)
DOFETIE, FAHE2% (4%) BRMED 2% (4 %)
DF FYF/EET, BYUTMHEE27H B0%) H523%
(43%), #MH L FYTHE T G bE20% 03254 (W
HR14%) Lo AR E TR o7z,

1—2—4) REHEIKRINEIL

FHRPURDCR A A 5 5 L 72 R R O BHURIIC B
WCiE, HEG (7-10H) TiE, 1HS72) AV F—

B, EEAES72) O AV F —HIGE, JREHIK
B, RAKMEBIE, REAVF-ID, wihd
R THAEIC AN THEIZRA L7z, JHG (7-10H)
DRETIE, WIS ZEPR N eh o7z (K5).

#EG (7—10A) (n=69)

HEBG (7—108) (n=54)

Pvs Pvs P
sifE (SEM) @ (SEm) BV | wife (SEM) i mm s SEM) DV wE s | AR
= G (7—10R) = G (7—-10R)
LAY —ME (kcal/day) | 1687 (51) 1510 (45) ***| 1768 (67) | ns 1708 (62) ns ns | 0120
BEGEH L)) O 313 (09) 281 (0.8) #%%| 328 (1.3) ns 324 (1.1) ns ns 0<0.10

IxIV¥—{B0E (kcal/kg/day)

CIxIl¥—L

Mean (SEM), #EG: HEMNAZ S WA J)v—7, HRG: HENN

HifE - FAgARE GRITE : 7R), #fE: T (RIE : 10R).

AESHHEWTIL-T.

27)—7 (XFifR) ORENE-CTEEAMANBERET 7%, P (REMEA, pfl).
RIBOEDKREICEMICEDH S t REETV, 27NV —TEOEDEDRE CHEDE WV t REZ1T- 7.

* p<0.05, * * p<0.01, 3k * * p<0.001,

#p<0.10, ns: HEZEHL L.

®6 GTE () [TEIOREBR - HOMWIE - AR SERAF AR NI REE R B K O FEIRIZAL

WEBG (4—78) (n=123)

WHBG (7—108) (n=54)

Pvs P
AUfE (SEM) #fE (SEM) DS | 4ifE (SEM) @i BB kfE (SEM) LS i #E | TR
() Al G (7—10R) W G (7—108)
EHTHEREREESR | 51 (02) 54 (02) * | 50 (02) ns 53 03) ns ns_ ]! 0926
ns (1.5) ns ns 0.984
EETHOSSHER | 125 (04) 122 (03) ns | 118 (05)  ns 124 ( 05 ns ns | p<0.10

RITHEREREES

BITBHNDSSHER

HPI8 =

(0.4) ns ns

Mean (SEM), SE : self efficacy (B2%h72), SS : social support ({t1&EIZIE), HPI : health practice index (fEEEZIEHEH),
NG (4—7R) : #ifE48, #%fE7H, MBG (7—108) : mifE7A, %fE10R8.
2 —7 (X§it%) OREAEZTEESMAIERETo /2 P (XEEH, pflE).

BIEDEDKREICIJICDH B t REETV, 27— TEDEDEDIRE ICHIEDE W t RE £1T- 7.

*p<0.05, ns: BEELL.

32 —
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2. BHRMEEERE BITEICA S h 32 ZHEE DRI
(xR 2)
2—1) ¥RFEOTOT 1 —ILEBEIRR

xtHRII I BIAAIRE IS BT 2R G 4-TH) KN %H
123% O 39460, 586+07 (SEM) %, MG (7
—10H) ZM54% OFH L, 58512 THh - 7-.
MG 4—-7H) ®BMI:260+03 (kg/m?), M :
90.8+0.8 (cm), &IE G (7—-10H) ®BMI:254+04 (kg/
m®), MEPH :895+12 (cm) TH Y, WiGRICHEAEIX
ABD SN T
2—2) FEHORL ZWEMEB I IV — T DOLEE
2—2—1) EHT8ERTHEREMEESILVICITE

EREFEBEBADEIL

ARG (4—7H) OEBFTEIE BB E, Hi#5.1
025 S BMD54 =020 & AWML 724, %
G (7-10H) Ti&, HifED50=028% &5 % fit5.3+0.3
B EBIMERD SN h oz (%6).

G (4-7TH) oEBFTEIERERE O R T, [#
EW] BT 2 EOEEVKREDPST2OIIK L, BIET
W TEATH, THERED IR T 2% 0%la0H 2, EH)
TTEVERBREDZRM L NV SATE L XV O W BERELS
BATL-EEABICHML 2225 oHEG (7-107)
TEREWERBEB~NOBITIIAON 2 h 572 (H3).
TEB)ITE) SE4H 06 N SSTF M TIE, MR GICH B A
ZALIEH SN h o /o, BATEIARERA M & B1TE)
SE & SS# A, MEICHPIAAICE LTI, MGEdI
FiflE & iR L CRAEICEILIZRD S h o7z (36).
BITHEFEBEOEGOZENTIE, WG EHITEEAR
Shedror: (H3).
2—2—2) FIRIEIE(E LR NIBEEDEL

RSB % IR C© B 4 fRE, BMI, IR,
MG A4-TH) IZBWTORKR, BB 4 HEIZHE~X

K7 IR L AR ORI 2L

THRIETE A AR () L7z MRE L a6
IZOWTIE, WG 4-TH) IZBWTOA, HIET
# Al (%) L7z, MG (7-10H) <&, A
PEEEASA ISR L, MAEIMET LA (7).

G (4-TH) ORIDIREMICBVWTIE, B E
VhaR6HE (B, W7, BRI L, REk

(A) VTRV LR

Wi |3l 472 w1 | e
#G 7,
(ﬁ?ﬁ} . r]p«ms
=123 S
it 11 K 314 184 es
56 42, 04| 7070
amgmﬂ 8 0 0
(7-10R)
n=54 s I
il |74 315 185 S A28 00
o 20% 40% 60% a0% 100%
OFREN oRIZM oMM oETH =HEHM
(B) RATEEFERE
Wi {a :47.2'_ s | Ez
I — . L -
(4-78) 7 N v
n=123 Bl 00 447 e . s IT)
mﬂl " 1 1 .. ...
g 9 | 444 : 204 e 8
ARG - aad 7
(7-108) - :
n=54 Ve 7 |
il {9 296 278 77 AL
o 20% 405 60% 80% 100%

[ oMmAN onEN oMEM oRfM =#mM

3 FHioRLLHM2 7V —TIB1) 5EBTH (A) L&

118 (B) ZRBRERRHEE & O %A1
TR —HRIREIC £ o TRIBHEB T o ns AEEAL L.
MEG (4—7R) 1 4RPSTACHE L ARENNAE I BT N—7,
BifE - ARBIE, %fE: 7TRAE.
MG (7—10R):7AP510BICHIE L AHENAAE S B EVT I —
7, §iff: 7RBE, #%1E: 10AHE
(FEA (3 AT (2 53R

MEEG (4—7R) (n=123)

MG (7—108) (n=54)

Pvs

Pvs Pvs P

BEEE (%)

mifE (SEM) 1&fE (SEM) oy HifE (SEM) HifE #E & (SEM) gﬁ\% #ie wE | XEFA
G (7—10R) G (7—10R)
* % %
""""""""""""""""""""""""""""" ¥%% | 254 (04) ns 254 (04 ns  ns
"""""""""""" *kk
""""""""""""""""""""""""""""" *%% | 616 (15) ns 612 (15 %'  ns

#7 (ke)

3RS (M)

Mean (SEM), BMI : body mass index.

WG (4—7R) : wifg4R, %ME7R, MRG (7—10R) : #ifE7R, #&fE10A.
27)—7 (XFifR) OREAE-TEEAMANMGERET o7, P (REEH, pfE)

HIRDEDREICIRICDH B t FREETL,
* p<0.05, 3 * p<0.01, 3k * * p<0.001

27 )W —TEDEDZEDREICKHIED & Wt RE £1T - 7.
#:p<0.10, T : &L, ns: HEEL L.



HAH »ORIED

BRI X 2 FHIAED Wik & MetS OB

£8 A YRV v I Yy U — ABWHELE R  R A O BRI 2L

HBG (4—7H) (n=123)

WG (7—108) (n=54)

Pvs

& (SEM) oy

B #%1fE (SEM)

HifE

Pvs Pys Pvs Ly
(SEM) HifE #E #%fE (SEM) oy e HnBE | XEEA
G (7—108) = G (7-108)

FEE (cm)

HDLILZAFA—JVEE (mg/dl)

ns 88.6 ns
% %k
ns

ns

p<0.001

HoAIC1E (%) | 56 (0.04) 54 (0.04) *EE
MR >R ViR (ug/mh| 7.5 (04) 75 (04) ns
HOMA-R 5% 1.8 (0.1) 1.8 (0.1) ns

54 o) ns .85 V) x nms | p<0.007
.6 06 ns .83 ©8 ns ns | 015
(0.1) ns p<0.10

Mean (SEM), HOMA-RIE%L : ARSI 1 > X 1) R X Z2AERS MAE(E X 1/405.

MEBG (4—7H) : wifE4R, #%{E7H, WEBG (7—10R) : #ifE7A, #E10A8.

29 —7 (xFiftd) OREAE_CTEBIMIERET o7/, P (XEEH, pfE).
REDEDREICEMICDH 2 t BEETV, 27— TEOEDEDRE ICHBDE W t REE1T- 7.

* p<0.05, 3 * p<0.01, * * % p<0.001 # :p<0.10,

HiE, 10mBEEWRAT, 3 4B 1BV, BED
SERERTE L W A E L2, —T5, w R G (7-10H)
TRGA L L7201%, Wi L 10mBEEWRITOART
Hotz (FET).

2—2—3) MetSBHHEIZEBENDZE1L

JEPROZEAL T, TR G & HICAH B ARG EXED S
Nahofz, RBG 4-7H) 12BWT, IUEmE &
PARMIME, 3L A5 a— Ve, HbAICHH O 1l
AHMEICHARTRT (%3%) Loz <, HDL=
L AT 0 — VBRI AR R TR TEALDSED 5
N7z, »WG (7-10H) Tid, HDLI LV A5 o — L
FEWEH (S3%) L7275, IRaRIIIE, 22 H5 i ifop fi,
HbAlcl3EAL L7z (R 8).

JEPH S MetS S I L HEMRICE% 4 L, Z Do MLl
FHE 3THHAM 2THHA L EAYEYS T 5 MetSi% 4B L O
1HHDTOMetS#E4 T AL, RO LI ITEMLL
7z, MG 4-7H) oBaR i) T, #%4H16
% (13%), L TP#ES0% (41%) Tho7zds, HAH
TIFYHEIZOH (7%) WAL, #2475 1359
% (48%) TN L7z. BB, BMUE LM THA RS
HE266%568% L7z, WG (7-10H) Ti&,
BT E13274 (50%) 5234 (43%) WA L7248,
HME 24 (4%) 3RMED 24 (4%) OF FHE
T, MGEIABRUFIROON o7z (M4).
2—2—4) BEERROZEI

AFHPCRDCF A 5 5 L 72 KRB ROBIURMIC B
WX, ®HIEG (4-7H) TiE, EHEAEDH) O R
V¥ — A & RIS TR R T
LMD O NT27%, TOMOEEIZZELIZFED 5k
Moz, WG (7T-10R) TIX, #BMEICE/LIEARON
Lotz (329).

2—2-—5) tBESHORREMGDERLE)
2011 = 20144 DAL #EE S T DR R LMD VT, 4-

t Bk, ns:BEELL.

Wil 463 . m
HEG
@-18) 7 J"s
n=123 gl 447 w0
463 500 N
#HEG ; ;
(1-108) ns
=54 b
il 537 425 37
o 205 aos 80% 80% 100%
olsR e apun

R4 ZHORLLZFW2 7NV —TIIBIFEAIR) v 7TV
T — A B WiEIERE Y H A& Oni 2k

TV —HBRIRTEIC & o THIRE £ 1To7-. ns: BEEL L.

WMEBG (4—7R) 1 4B»S57TRICHIE LI-BEHNNAE S =7 —7,

AiE : 4BIE, 7fE: 7RAE.

WMEAG (7—10R):7TA» 510RICEIE L 28BN AE S HE W T I —

7. BifE : 7REE #%fE: 108EE
(S$#B I3 AT E0h)

THBLXO7T-10HTTF—4% %2k L7 4~ HAHoOH
SSEY H BRI, 4-7H1896+88 (W), 7-104
167.1£81CTH Y (p=0.069), HHIF¥4HHEFEIL, 4
-7H179+05 (MJ/m%, 7-107140+10 (p<0.01),
AR, 4-7H148=15 (T), 7-10A193=1.1
(p<0.05) TH-72. HBIFHREKREZ, 4-7H688=7.0
(mm), 7-10A141.0%133 (p<0.001) TH ~7. HAHI
BB aatEid 4 AA113+32 (em) TH Y, 5 H LUK
20 Thor. HBIEYEHEIE, 4-7H38+01 (m/s),
7-10133%01 (p<00l) THo72. M5ITRTIHIC
A 056 8 HITHiF THIFAEN EA L, 8 H2b
10H 22 T A BIFESARAMRT L, HBEE AR
4H:69+02 (+), 5H :124+07, 6 H :177+04
7H:222+02, 8)1:231+03, 9 A:196+1.0, 10/ :
123+£04TH 7. HRFHHRKER, FHHEELE D
W, 4-7HIETTTHEML, 7 5103123 TR
Ll (K5).
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*£9 AFHEIURNOFHIHIZAL
HEBG (4—78) (n=123) WMEBG (7—10R8) (n=54)
Pys Pvs Pys Pvs P
AifE (SEM) #fE (SEM) oy AifE (SEM) ®ifE #E #%fE (SEM) HifE i g | XEfFR
RIS G (7—108) AR G (7—10m)
I XX —3EME (kcal/day) | 1791 (39) 1722 (38) ns | 1768 (57) ns 1708 (62) ns ns 0.968

BEGEH 1N D
IxNF—ENE

CIxIL¥—L (06) 548

Mean (SEM), #HRG (4—7R) : #ifg4R, %E7R, WG (7—10R)

CHIfETR, #%fE10R.

271 —7 (XFifR) OREAE-CTREAMANBERET 5%, P (XEMEA, pld).
HIEDEDIREICEMICOS 2 t RE LTV, 27— TREDEDEDREICHIENDE Wt REZTT>7%. #p<0.10, ns: HEBESL L.

AEHSE
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