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DOCTORAL THESIS

Relationship between dietary habits and abnormal

glucose metabolism in young and pregnant women

Abstract

Modern society is said to be experiencing a time of satiety, and
this is reflected in how Japanese eating habits have changed. In Japan,
the number of people suffering from lifestyle-related diseases has
greatly increased, and the obesity epidemic has taken root. On the
other hand, “desire to lose weight” that result in severe weight loss
are also prevalent among young women, and it has become clear that
the younger generation has problems with nutritional balance in the
diet. Furthermore, the Health Japan 21 project (the second term)
reported that leanness in young women is linked to loss of bone
density and increased risk of low infant birth weight.

In addition, the environment surrounding eating habits has also
changed significantly. For example, rates of skipping breakfast and
reliance on processed foods have increased, there is societal pressure
to engage in diet trends, the frequency of sitting down to meals with
family has decreased, and solitary dining. These changes are likely to

affect physical and mental health.



Such lifestyle habits in adolescence pose a great risk of affecting
future health. Young women of birthing age are of particular concern,
as their health can directly affect that of their offspring. In order to
prevent this risk, it is necessary to disseminate knowledge about
eating habits and provide appropriate health guidance. However,
health examinations of young people for lifestyle-related diseases
have not been conducted, and the actual conditions have not been
clarified.

Therefore, as a first step, we confirmed the relationship between
impaired glucose tolerance and physique in Japanese young people. It
became clear that abnormal glucose tolerance was found to be
unrelated to phtsique and more likely to occur in women than in men.
In the second step, which focused on young women as the target
audience, the relationship between abnormal glucose tolerance and
dietary habits and activity levels was confirmed. As a third step, we
investigated the relationship between pre-pregnancy diet and 50-g

glucose challenge test in pregnant women.

Study 1

The actual state of impaired glucose tolerance in young

Japanese people and its relationship with physique

[Purpose]

10



Inappropriate diet among young people has been linked to a greater
prevalence of ill health and lifestyle diseases in younger generations.
Despite this, health examinations of young people targeting early
detection of lifestyle diseases are not being carried out. In particular,
there are hardly any reports of the oral glucose tolerance test (OGTT)
being performed on young people. We therefore examined the actual
state of impaired glucose tolerance (IGT) and its association with
body mass index (BMI) and body fat percentage in past data on 75 g
OGTT results from university students.

[Methods]

A total of 1,772 healthy university students (200 men and 1,572
women, mean age of 20.4 = 0.6 years, BMI of 20.5 = 2.4 kg/m?) were
given a 75 g OGTT and had their body composition measured.

x? tests and Fisher’s exact tests were performed to examine the
association between OGTT blood glucose level and BMI as well as
body fat percentage. Logistic regression analysis was performed on
the factors affecting having a blood glucose level of 180 mg/dl or
higher measured one hour after the glucose load (one-hour blood
glucose level).

[Results]

IGT was present in 34.0% of men and 45.1% of women, and the
proportion of those with a one-hour blood glucose level of 180 mg/dl
or higher was 21.0% for men and 37.8% for women. Both proportions
were significantly higher for women. However, no association with

BMI or body fat percentage was observed. Logistic regression

11



analysis adjusted for sex, fasting blood glucose level, BMI, and body
fat percentage was performed to determine the factors affecting a
one-hour blood glucose level of 180 mg/dl or higher and the results
revealed an odds ratio of 2.89 (95% confidence interval, 1.84-4.54)
for women compared to men.

[Conclusion]

IGT was observed in about 40% of young people who were not
obese, and the risk of IGT was higher for women. However, no
association with BMI or body fat percentage was observed. Further
studies are needed to determine the factors affecting IGT in young

women.

Study 2

Association of hyperglycemia after glucose loading with diet

and activity in young women

[Purpose]

Glucose tolerance tests frequently reveal hyperglycemia after
glucose loading in healthy young women, and the cause must be
clarified. Therefore, we examined the relationship between
hyperglycemia and the eating habits and activity levels of young
women.

[Methods]

12



A 75 g oral glucose tolerance test (OGTT) was conducted on 205
healthy young women, and body composition, eating habits, exercise
habits, weight loss experiences, family history of diabetes, and
frequency of food intake were investigated. The values after glucose
loading were compared between those with = 140 and <140 mg/dl
after 2 hours.

[Results]

There were 75 persons (38.3%) with = 140 mg/dl after 2 hours.
Body fat percentage was significantly lower in the 140 mg/dl and
higher groups. In logistic regression analysis,the odds ratio of values
= 140 mg/dl after 2 hour for those with normal body fat percentage
was 0.895 (95%CI 0.842-0.951), and the odds ratio for those who
consistently eat carbohydrate in dinner was 0.742 (95%CI
0.588-0.936).

[Conclusion]

These results suggested that the risk factors for hyperglycemia

after glucose loading in young women included low body fat

percentage and frequently skipping dinner.

Study 3

Dietary factors contributing to abnormal results on the

glucose challenge test

13



[Purpose]

Due to a strong desire to be slim, an increasing number of women
in Japan are following a carbohydrate-restricted diet, which has been
reported to produce imbalanced nutrient intake, abnormal eating
behavior, and the appearance of subjective symptoms of poor health.
Even in healthy non-diabetic women, abnormal glucose metabolism
may appear transiently during pregnancy due to increased insulin
resistance. It has been reported that glucose intolerance declines
with age, and the birthrate among Japanese women in their 30s has
been increasing due to later marriages and pregnancies; therefore,
the number of pregnant women who have abnormal glucose
metabolism is expected to increase in the future. However, factors
other than aging that contribute to abnormal glucose metabolism have
not been thoroughly studied. Therefore, we examined the relationship
between dietary style and glucose tolerance in pregnant Japanese
women.

[Methods]

Participants were 215 pregnant women (mean age, 29.8 £ 4.5 years;
mean BMI, 19.9 + 2.7 kg/m?; mean body fat percentage, 29.6% =
4.8%). Each participant’s body composition, bone density, daily
eating habits, exercise habits, diet experience, family history of
diabetes, and score on the food frequency questionnaire (FFQ) were
collected. The results of the 50 g glucose challenge test (GCT) and
other clinical data were obtained from the hospital. The participants’

characteristics were compared between those with a 1 hour 50 g GCT
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value of 140 mg/dl or more (140 or more group) and those with a 1
hour 50 g GCT value less than 140 mg/dl (less than 140 group), and
differences were evaluated using Student's t test and the 2 test.
Furthermore, logistic regression analysis was conducted to identify
factors related to the 1 hour 50 g GCT value. Participants were
classified by age into 3 categories (29 years or younger, 30 to 34
years, and 35 years or older), and FFQ and eating habits were
examined using the Tukey-Kramer test. In addition, for pregnant
women over 30 years old, logistic regression analysis was conducted
to identify factors related to the 1 hour 50 g GCT value.

[Results]

Overall, 169 (86.7%) women had a 1 hour 50 g GCT value less than
140 mg/dl, and 26 (13.3%) women had a 1 hour 50 g GCT value over
140 mg/dl. In the 140 mg/dl or more group, the mean age was
significantly higher at 31.8 £ 3.6 years, and the duration of time
spent sitting each day was significantly longer. As for the
relationship with eating habits, the frequency of eating breakfast
outside the home was low in the 140 mg/dl or more group.
Nutritional intake was significantly low for total energy,
carbohydrates, zinc, and salt, but was significantly high for staple
foods, seafood, and light-colored vegetables in the 140 mg/dl or more
group. Logistic regression analysis revealed that older age, longer
duration of sitting each day, and lower intake of light-colored
vegetables were factors associated with a 1 hour 50 g GCT value of

140 mg/dl or more.
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The 1 hour 50 g GCT value was highest in the 35 and older age
group. “Nutrition knowledge” was the highest among those aged 35
and older, and no significant differences among the age groups were
observe for “balance of meals”. However, “no staple food for dinner
sometimes” was significantly more common among those aged 35 and
older. Moreover, there were no age differences in the intake of total
energy, carbohydrates, protein, lipids, and staple foods. The intake
of seafood was significantly higher in the 35 and older group, and
their potassium and PFC protein levels tended to be high. Logistic
regression analysis identified a low intake of staple foods and longer
duration of sitting each day as factors that contributed to pregnant
women over the age of 30 being in the 140 mg/dl or more group.
[Conclusion]

Screening of Japanese pregnant women who are not obese for
gestational diabetes mellitus revealed that approximately 13% have a
50 g GCT of 140 mg/dl or more. The factors related to this were older
age and longer duration of sitting each day. Furthermore, total energy
intake and intake of staple foods were significantly lower and the
intake of carbohydrates tended to be lower than pregnant women with

a 50 g GCT of less than 140 mg/dl.

Overall conclusion
Although a detailed medical examination is not conducted on young

people, the results of these studies suggested the importance of
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screening not only middle-aged people but also young people for
abnormal glucose metabolism. In particular, women are at greater
risk of abnormal glucose metabolism than men, which is of particular
concern when considering the potential effect on their offspring.
Older age and sedentary lifestyles were factors in abnormal glucose
metabolism in pregnant women. In addition, pregnant women with
abnormal glucose metabolism tended to have lower caloric and cereal
intake, and lower carbohydrate intake overall. In young women, low
body fat percentage, frequent meal skipping, and inadequate
carbohydrate intake are factors in impaired glucose tolerance.
Considering the above, it is important to have a balanced and
regular diet without eliminating staple foods. In recent years, dietary
preferences and restrictions have diversified, so it is important to
provide health education appropriate to the life stage, beginning in

childhood.
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O FE A2 R N D

<HFEOEE >

PEARFEIR M c MIEHPICE LD TRER SN, BERFIZE> TRV
BRHFRE TH D, HRF OIS 2 RBEIRFE . BIRKE S OF TR IX
AR SN

R AR EE  HAEROKER 26008 KT 1

GCT:glucose challenge test #& 10 7 K 7 B A ff ik B

EIRFHICAT O EIRBERFO A7 V) — = 73k
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2)EAGTBAE . FEERA 21 (B %) 20194 11 A 15 HHE &
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BVEAGEAE.FAK 27 F TERME - RERA
2019 4 11 A 15 HR &
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4) AR, SEE, O E X M. X FEREICE T D HE Y HE
Ll mAEEOFERE.FZB NI 1998;44:58-63.

S)EATGMAE - AR B RERG. 2019 4F 12 7 28 A&
https://www.mhlw. go. jp/shingi/2009/07/d1/s0708-16f_00
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)R ZR, WAMAE MHAEZ». BEM» S ALY B ICB T
DREREEREEZOAFEEHBEREIEDO Y X7 . HAER AR

% F 2008;60:306-313.

T)YHHXEZE. HEIRFAZMD. B ARRFEHME 2014 ; 2.

8 )& MW BRI, ARl v, B L@ . Ao @3 BHEHNS L EHH
AR BEOEALEBEBRICO W T REBERB FHE 2014563
:2-16.

9 )Sonoko Anazawa, Yoshihito Atsumi, Kempei Matsuoka.Low
Birth Weight and Development of Type 2 Diabetes in a Japanese

Population.Diabetes Care 2003 ; 26:2210-2211.
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B2E HAAFEEFCRBILIERWABREOERRL X UHAK
& o

1. B
HRobPsEHEBIEEORKRMRE WD, BWME2RKE $T 5 E7EH
BHREZLZO TPHEOHEMMAEZLL TW D, Frk 27 4F F [H
il - REHAAECLID ., BUOHRIETEEBEZEERANT v 22
REPN LR BEShE Y, 20—~ F T EFELEOTEH
oMEbLEAMLL VWD, BEMIH»FFEHOAFEEHBEORE L&
LT, BAANO L IESHLER®RS, BEOCX A = v b BEFE
g TR\ RBhHELTWVWD, BHMEILCLILZIX ATy PLRER
NTUAOR¥H, RITHORE ., @EAROBRERO HB B
WEEINLTVWDE 2, Kb rbb, AEHEHKEZHTLE LK
HEEXZROBEZH I TObA TR, AMFy 7 %MK 2
HEOFRT, RN EFE 2 RICERBRETFT 2B E2Lo@RE Y
EH LD 20 A ZOEFEFLNRBICLEMERSTITIEZEAEF

E L 72,
COXIBRBEEOF, bivb T EERKRFAEEIRICHEHS M
R EHE MW 7o RO EAMKER (0GTT) 24T > C&k, %
DFEE . KRB ER (BMI) 2K 20 kg/m* 2 b 2 bb P, L0
FADPNBEARABEFTZ RLTWVWEZ, BRW THOB A6, HHEE
CRBUT2O2BERFERFTO)V Z 7 FZHONTTILERND D, £ 2

T, TNETCICKRB2AEZSEL LEL TIro 7= 75¢06TT @@ E D F —

L

ZIZHOWT, BFRAHFERF L BIIBLOEIEHRLE OBEEICHSWT

Bat Lz,
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2. FHi

1) %t &
NKFE3FALAZzHBICLT, i LEHNEHR (T 7T 7%
AL =710 (N4 = VEEKRA2HE) BLO 7 rah—F (7 —
7 LA EAH)) 2 MW 75¢06TT 2z i /7 L, [F B IZ KA K &
WE L, KMAITE ® S RS & @A EH TBF-210 (TANITA)
AW THEE L7, 2006 4F 20 5 2016 4E 24T L 725 — % 1954 {F
DHSL, WeENTRHRBLIXA LRI D, T —FITEEMENR
WH DO, REMHEOH L2HDIEFHRIILE, SHICEEHEZSRE L
TV Z b 30U EDOXNRE 26k KT BMI 2% 30 ke /nd LA
FopEmEo 26zt Lz, 8T —ZF 171712 Th - 12,

2) ik

75g0GTT ICBF 522 M, 30 /M. 60 4 fEd & Y 120 &yl &
BMI 3 X VK EMF R L OB @I > W THE L7, 75g06TT O f H
TRER S M E v D& Ll LT, 1 R 180 mg/dl L LD
AlE. 180 mg/dl KRyl O b DI X THERKHICELST LU X7 MR
MWl BERMICE LRV F R LETCHLDL L EBEEL Y
MLz, AT, 2F0ICA 2 ViIFHpWTETWD NI
F [ 2% 180 mg/dl L ED B &, HIH o WENETFTL WD AR
MRS D EHBEINIZOERAE 2HICH T2, T2bb, O
IE A 22 B RE M OBE 110 mg/dl Kk X A M % 2 FEM 140 mg/dl
K. @B AR - 180 mg/dl KRG BRI mAIC L B X

Y IE
Wb O T, Mo 1L REME 180 mg/dl K, @ KA - 180 mg/dl
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UEHERBFHICHLBEFHIIOERBI 2R WVWHO T 22> 1 KFHE 180
mg/dl LL b @WHER B - 22 R BE 126 mg/dl LI b F 2 0d 2 B
I 200 mg/dl L B> 4 X328 Lic, RS TiEiE®R LS

EY NTHERBRRE &EALRL L,

3) R b

MEEFBENTIX R ver.3.3.3 & W, PEBI & KA, mbE L2 X5 L7
ANEEOHEBIZOWTIL x M E & Fisher @ IE R E % 17 ., I #E
1R fE A 180 me/dl BA BIC B A2 5 2 2 BEK B L O MK 2 K
flf 2% 140 mg/dl L Elc 72 2 BRICD W TIE 1 BRI fE 180 mg/dl LA
B 2 W RIME 140 me/dl BL BEFE A B A E BT MR ZEE R L
BE.BMI B X OEEM R 2B ALK L Tr Y AT v 7 EES

W &= 47 o 7=,

4) fw BE A B RE
AT ATRBREEZ RN EMEFEAESR

il
HH
S
B
B
R
an
~A
A

e L7z (KR EFES : 198),

3. MR

1) H%REHEORE M
HEO—fgEMEELR 1ICRT, B 2004 (11.3%) &M 1572

4 (88.7T%). &K DO V¥ HEEIL 20.4+0.6 % Th » 7=, LMt oF

%) BMI 1% 20.5%2.4 kg/m*, ZMOFEHERBN RIX 25.9£5.9 % T

b o T,

75g0GTT OFEHRIT. 2O N 22 E K 89.5+12. 3mg/d1l. 30
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Sy fE X 157.4+44. 1 mg/dl. 60 2 f 167.4+38.4mg/dl B L ¥ 120

SE 137.2%£30.2 mg/dl T&H - 7=,

2) MR EARBEB L O MLEMEOBEE (£ 2)

BMI % 18.5 ke /m & 25 ke /m T 3 WM Iy Fm & A, KIKE
F(18.5ke/mf LA F)IXH M 164 (8.0%)ICxt L &M 2664 (16.9% )
Thy, BREEFHEOCH AL, BRIV Lo FAEEICE D
> 7,

T5g0GTT DR R AE AR TH T DL, BHEIV L LEMEOFNEA
BIHERBABIOCERABIIRAIBEARELS ., TOoHAEFTADLYE
T43.1 $Thoto, X H I, 1 KM 180 mg/dl L E& R L &

BAHIZBWTLHL, o FnAaEICEL, 37.8 % ThH » 7=,

3) Al 2B EMBMoOBE®E (£3 -1, £3 —2))

T5g0GTT O R O EI G N L o> 2 iz > T, BML B L O
BREFEEHEEZRFT LE, TOMKRE. 75g06TT DX 55 DO H A B
KOV 1 WM E A 180 mg/dl BL E A R L72E A L BML 12X W & 2 7
BMETIRD LN holo, I b1, KEKED LM 2664 % (KAEI
R20% T2l L THBELTHBEBEHERO &G WE &K WEE T I
e R f B8 5 180 mg/dl LA R & e 2B EICEZERO R o T, T4
bbH ., LMHEIZTE W T, 75g06TT O R RICHEMKITEEL TV o
7=

4) 1 B E 180mg/dl BL kB X O 2 B[ fE 140 mg/d1l DL k1 B3
T LR A 0o (£ 4)
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1 PR M 180mg/dl BL E 3 X O 2 Be [ 140 mg /d1 LL kB IZ % %
HEAC OV T MR, 22 M8 W BEfE . BMI 3 X VKR T R T 9
LTeYRT 4y 7 EIFEBINEITR T, £ OKSR. BML & {KJF
RO BEIBD NP>, —H . HEHMNIZOW T BEENR
HDoHhi, BHEIECHTLI2LME0F Yy AT ENE R 2.89 (95%CI

1.84-4.54) B L OV 2.83 (95%CI 1.83-4.39) ThH » 7=,

4. BE

bbb X @ERRFAZ G5 bR EsR %2 M vz 76g
0GTT ¥ — X BB L OKKELEOHEEBIZOWVWTHRFLE, £ 0O
B, kHEOBERBEETEOB A IX 4E L EFEL, FiC 1R M
2 180mg/dl LL E D& IX 37T.8% FAE L, L2 LZARK 6, BML B
FOKRBEHREOBMBEEIBRBD DN Nol, & 5T, 1 KR fE 180
mg/dl A REICESE T H2ERE LT, MHICHEEINZE D b, Bt
it LTk MDAy ik 2.89 (95%CI 1.84-4.54) Th » -,
L22L ., BMI B X OMEIEN RITEEL TR,

REORBMEIZT. B 2004 (11.3%) M 1572 4 (88.7%)
E 9B EETCH o, KA E R D L, FAEOREAE 20158 &
g LT, BMIL B K& b It XRELS oA, REREWITR
o T,

ARHFROER . ERMAET 2R T EITLFRFEDON 40% b 7
ETD22LERHALMNICRoT, 40~50 OB ERZERZ AV
WEICBIT OHEARBP R ZTOH AT, Ivahashi b VO HE T
BMI<25 @ B i T 72 vy 939 A D 95 b B B F £ 7213 RHE E2 R

L7 DT 116 A (12.4%) Tdh o7~ ., F 7. Kanazawa b '©20 #§
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% TIX BMI 22.9%£10.3 mg/dl @ 230 N (B 163 A, &M 67 A,
VB 46.8110.35%) DO HbRERB R T ITERHM L2 R L
b DX 77T N (33.5%) Thole, ZHboHE &gl T,
MARAEFECOENPDOL THERBPRERFTELGHECAFET 2 2
EEP LN LEAMREORMBIZCERTLILEID DS, &b I
T SN RFEAE 99 ACEFHFE @A 21 5% F % BUTL K 21 kg/

\

m ORIV T ERHREE R LD O I3A(REKD 13%)
Thy, AMEFBELVIEVEAETH -, L2 L., 0GTT H @
MM AEORE L L THOWZRELBMEZIT 48N (2D 48%) T
bHolm, ZTOR BT, OGTT 1 B fE 180 mg/dl LA E @ %4 & M2
BMHEECHFELEAMABERLEBLHL LTS, 200 0WE &K
WL, bbb I AFROBEREBO TEHREICE D X, Z 0 HEK
WWOWTRALCHA T I2LENH D,

A% T, BRFBFZOHSIAFE LMD F N EL . 1
IF [ 180 mg/dl LA B M+ 28K & LT, BT L Tht
DA v XX 2.89 (95%CI 1.84-4.54) Th o7z, KF4E E xS
IZ 0GTT 4T > TW 2 Miki b "o RICB W TH ., KO FH N KE
KMEFOHERZV, T, EW T RZEEEZ2HRICL T
OGTT IZ R T T RABRATMARRMOREEZ AL T WVWHFIE "DITE VT
b, kMEoOFRELEE R L, MMERMAREITEEL LD
MREPLol, KMHEDOFEBR ALYV X7 THLIDRKWNEL T, BMHIZ
xTHEERN IS Ao WoMERmREY, BEORZAETES
FOEBHERENEZEZLNL, A%, 206 OHEICHOWTHELS MK
WNTLOBLEND D,

AKWFZE DR RITIEW TRWVWEEHER TH Y ¥ BMI IX 20. 6kg/m?,
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KIEVFRIZIEMEELETENEFIN 16.3% & 25.9% L EETH 5,
A
DN, KMEOHEAEEIRESLCKBEER L EOREY /& AIEIC

OFRRT., —KRIZEFEmICED A 2T C\WHETD

HA AV UM BEBEFORNEENZZOLND, HEOEBILE &M
PEREIWZ PR L T, 75g0GTT AT Al & O KFEEHE B TH 0GTT F D A
2V WEOK TFRAHEE SN TWD "W, Marshall & "4 (1317
AND OGTT O ff K & 24l HEWH LIEOR&FFHEZ MW 2 B o
FEED . ERFESIOMBERREE N2 R T HERIESEE - (Kb
BEREThI2AEMEERATWWD, £, BF, BEEEROAF
PNE =y 2 BURER R E ORI IRBE IR E Vo) R U
SWnWTHEINALTWD, 58, FHELZOBREEERN 2D »

DHRWRICKFTTHESLCKEBLOMBMEIZS W THRHTT 2 4 EN
» D,

KBFZEORA L L T, 75¢0GTT o I b5 fE 25 i 5 M b M & 2812 &
ZMETHY FARMLICEL2PEMEID SR ERZENH D Z &0
ZEAbhd, T FRITILEOEFTHY, I0FEDOHITFEEDH
mIETRELL B LTI RN ZDOHMA o TE TRV, 561
SEIEFTEBEOEAETEIC OV TEFAAEL TR WD, MRS R
HERAEAFOHEEZH LN T2 N TE TRV, £, B
RHARFTERORNTFTORBL LI LE2EERET DL E. BRERE
FTRaL BT RICONTHHFAAEL., FB#EEZ 5T 50 EN
» D,

LorLaans, SEOFEORRIT 12FEMITDOEZ 2K 1800 1
DT = ThHYH., BIEZEFELEOHERFRTOEELE X
b, FHFICHEERALM LI EEEXTWVWDL, SBITEFEO LM
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AR LCREFEREOERERHAS LT, VAZERNZHL MITL

TWLSBELND D,

5. #
G CRWEFEZFOMN 4B ICHERFEETILPRB OO, T U X
T MO T RNE N2, Ll BMI B X OVIKIE I R I B E X

RO bhmmrol, 5%, HFELXEORENPRFE OHERKIZS>WVT

a4+ 2 86EZNH D,

6 . 8
ABFFRICE L, felE s MR EHE~TWH VR
XFLAENKRFEEHEESHEETHEESROFRE0ERFICL LY

H L, #HLH L ETE T,

7. FlEEMEK
ABFHEICEHLTHR TN ESHBEHERICEET 200320,
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X &

=1 SAREEMH n=1772
(&1%) (B1%) (Z%) pfE
5% (AN) 200 1572
gk (cm) 159.7+6.5 169.9+6.1 158.3+5.3 <0.001
"rE (kg) 52.6+8.0 61.9+9.7 51470 <0.001
BMI (kg/m?) 206+2.4 214429 205+24 <0.001
NG (%) 248+6.6 16.3+5.0 259+59 <0.001
pefilis ik (mg/dI) 89.5+12.3 97.3+125 88.5+12.0 <0.001
Mm#EHE  (mg/d) 157.4%44 1 159.0%+27.4 157.2+458 0.467
#6057 E  (mg/d) 167.4%+38.4 153.6+31.9 169.24+38.8 <0.001
Mm¥E120ME  (mg/dl) 137.2+30.2 125.9+22.0 138.6+30.8 <0.001
T—ARIEFH 1T HFE BREHRTE
Fz2 R AR R U IFEEDRE
Bt ol P{E
BMI
<185 16(8.0) 266(16.9)
185= <25 169(84.5) 1251(79.6) <0.001
25 = 15(7.5) 55(3.5)
M #E{E
EER 132(66.0) 895(56.9)
IR - B E
180 me/dik i 42(21.0) 279(17.7) <0001
ERA - B {E '
180 me/dILLE 24(12.0) 331(21.1)
FERRE 2(1.0) 67(4.3)
M #E{E
EER 158(79.0) 978(62.2)
<0.001
1EREfE180 mg/diLLE  42(21.0) 594(37.8)
X MR LFisher® EREIRTE A(EIE)
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R3-1) HHEICHF DR LM HEE DR E

BMI PiE PiE
<185 1855 <25 25< (&%)  (Fisher)
I ¥EfE
EHEE 895 150(56.3) 715(57.2) 30(54.5)
ERE 610 101(38.0) 486(38.8) 23(41.8) 0.777
PERRE 67 15(5.6) 50(4.0) 2(3.6)
[ ¥EfE
165RE1E180 mg/dIkiE 978 159(59.8) 786(62.8) 33(60.0) 0610
1B5RE{E180 mg/dILl L 594 107(40.2) 465(37.2) 22(40.0)
AGESE)

#3-2) =M (BMIK18.5) ITHITHARERMAIBHERLMIEEDREE n=266

NS Pl
(RASEAE <20  {hEsEiZE=20 (XHRFE)

M #EfE
1R
1R

[mt

180 mg/dIxKiHE 159 68(63.0) 91(57.6)
180 mg/diLAlE 107 40(37.0) 67(42.4)

0.445

ot

AEI&)

36



T4 ODRTavIEIEAHTIZHITHMEICEEET HER

1RSI {E 180 mg/dILL £ EDEEE

2RFRSME 140 mg/dILL L EDERE

Ay Xt 95%ClI P{E Ay XLt 95%CI P{E
45 289  (1.84~454) <0001 283 1.83-439 <0.001
ZE R By M HE B 1.02 (1.01~1.03)  <0.001 102 101-102 <0.001
BMI 0.99 (0.94~105)  0.758 103 097 -108 0.341
CEL S 1.00 (097~1.02) 0717 099 097 - 101 0.423
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BIE FELAMICBIUIEANEROLELRABFSLUVED
B o B #

1. K

B2EOMILITE W T, R KA Z SIS MR E &R
W 1h5g OB AmAREBR (0GTT) 21Tk -olc, ZORKEK. 5B
IV O LAMEOTPABRCERBELS L OCRERM IR 258G D
L, FOEEITELMED 431 % TH o Tm, & BT 1B A
180 mg/dl L EEZ R LB YT EEDOFNAEICH
ZOFEEIE37T.6 %ThHolo, —FH . LRFHMEA 180 mg/dl B EIZ
ZE T LHFIC O W T, M, ZEMERE M RE . BMI B X VKB M T
HEL T AT 0y 7 BRI AT o 7R R BML & K IF B R
DEBIERD O o, BRI T D2EMEOF v X X
2.89 (95%CI 1.84-4.54) Th o7V, bhbhix., Z oK &
LT, ZHEORBERID LARSER THL ZENDLEMBEILA v X
UrEHuicksbo T3 Ay AV Uy WENKTLTW
LHlew EHRMLE, b1, A VAV U WRENMKTT A &
LT, BEHNICHEEEREN PR W L2 WIRT
Toh oD &ML,

ZZ T, bhivbhix, 75¢06TT DA U —=v 7L ->THY
A7 FEICEL) BHOARBEEREZ2ERT 2N ARBRE, £720U 27
DIgholebDiCiF2) BEEEELZ2ERT 20 ARRZIT - 12,
1) 75g0GTT D A7 U —=v 7k T@mYAZTHETH -7 60%
DHIBHEBOEGELNEZEFEELE ML EZHNRICIPAMOEE A

MAARBREITo T, BARALEARNFIF, lH3IEERT S, 1 &
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WO X EREICIE L THE 40e 5 W0WIiL 60g L EEBR T 52 &, &
N7 E=FY) Y- P THRARFE T2y 2 2T 52 L BHEMN
MEBARBLANWI EE LTI ABMAMARBREZIT T2, T O
R, A2V U DWREDOOLTUTTHLo7 174, 3004
VAU U WEITAZRICHEIM L, 75g06GTT @ 30 4y, 60 4y @ il 4
i ABERICEKTLEZ (K1) 2,

2) 7580GTT TY R B otHEFELXETHEORLILL 21 4
Xt L CHEEBIRO N ARBREIT o7, 3 AMOM. HEER
BEEZTXNAX - 30%BEICHRBRL, 1H2REEIEELZERT D
W, EYVO1IRBEIFEFRORVWEFREZERLE, TAHM P ITEL
Z7E=FYV 7= P HWTTEBRD &FEDHRTE DM
RBLl, TORER, 15g06TT DO A AV U3 WED 30 S EITAE
T LR (™2)Y,
UEoEENPL, BEEBRENR DR WVE A 2 Y »o Wl
TL, BMAmKICEMEL RT R RBINTE, 22 TH 2=
DMEMPEEZ IDICHE LI ON T D72DI1C, BEAMKOGIMLE L
B OREFRBLIOEHELEOM#EIZO W THRFL &,

2. H i

1) &%
NEFEH#EHEMERFAEBLONRFTEARXEEFSH 2L O LM 205
EMFIZLE, 205, BIEMICEMEERL CWVWEZE., 7
— A XREMBEOHDHHF, RHIA LB DN I2HEERO BFE (B
EERE 1311.4 g/H)ZRWEZ 1964 (F¥HFE M 20.5E1. 1 %)
Eaofrstg e L,
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2) MAEEWMERL X OCREAEE S IED EHA

S U Eofte (B, KOKRWAKA) %, T5g 7L a — A
w (P —5 G : 24UV A4 77—~ 28R 2, =
JERE, 120 B o M BEME N E XM S W ER (727 F%
AL =7 ( Nz ELKASH) BT IZ7rab—F (7 —
g LA A EH) £7201F6T-1830 5 A b Neo 7 /b7 7 (23
Vol sV AT THRASH) ) AHVWTHREREFRLT o L, &
SHICE s CHEBEoOFERFEEHPA L, ELLHETE L&
AR LER . OEANEZIT T, #REFCF V- v Ga&E L,
R ICHEMBAEROMERS LR FAEFBCETLZ T 72— %

Tole, WMAITHEB S RIS KM AKE TBF-210 (TANITA) %
MWTHMELEZ, BHOEFICOWTIE, AFEBICET L7~
F—PrFPEERLE BROBERRILIT., 1 3 &AL ERBIRY
re A L) I3 :RFF-M4m5) T4 WF—-M5p1 5 WF
— MLkl o5 B, ABMEKE ., KKk -7 BB I —
SNV PFEOHLBMBEOEBRRNIIT. 1 3 AR WV] T2

Frx %] 13 :F3EFHBAANDS] O3KE., 70 X oD
AR I, 1 FEAERMBLREY) T2 KxHfA] T3

FIEBFBHAMMB, O3B, BAxORBAEFEICOWVWTIEZ, BREZLE
nizonw<T 1 - @3EwsAXxeE] T2 @4, 5RmXE; 38
2,3mx &) T4 W@ 1EXRE] 6 NS THEXD] O b5
BMCHRRBELEZ, BAEOERBIZHSODVWTE., ThZFhiconT 1

FEAERRZ2 V) T2 @4, 5BABXR ) 3 # 2,3 HHA

N WwW] T4 B 1EIREXXRW] 5 RS TAEXDL] O 5Bk
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B L, EEHEFBE, ¥4y bOoRBRIZOVWTIE 1 @ 720
2 : %) © 2B, @aICHo>WVWTIE N1 FAA%, 2

R TFTHMEAE] 3 RE] T4 CFERAK-3RIC1 ER
By s MKW - TEMIC 1 ERE] o5 B ELZHEREX
AERWTHAELZ, FHEBIXIEBECERM S L TR HRE
oW EZTELANOAEABREFHE L, 7. HEOXREEZENE
FHAEICIT., BWEBEREE A (Food Frequency Questionnaire :
FFQ Y AT AH 7 I 44k AMEBRBEEMNST > A7 & Ver.5) Y

k2B FREELERL 2,

3 ) W AR iR AT

T5g0GTT \IC &1 2 2Rk L OV 2 BRI fE & BMI. (KAEMA R, &
B, EEEE., RETFOBEBIC OV THRF L, 75g06TT @ ik
Rl oW TiE, HRMFEOHEZRE D & LT L=,

75g0GTT @ 2 K¢ [ i 28 140 mg/dl BL £ (140 mg/d1l L ER/E) &
140 mg/dl R (140 mg/dl RuH) O Th 2 BFEM CTHKkL
72, WEMEATIX EZR  versionl.37 A L. MmBFME & AR, &
Wy ¥ BB E I o W T Student’ s tBREAEZ MW THE LA, M
WM EREESLAEEE., FHRBIZODVWTE., x"REB LU=
T T =T VRETHOCHE L, AlRE 5 %L T &
AR L LE, SHIZ, B Y AT 4y 7 REmAHZMHWT, 2 FH
filf 73 140 mg/dl ML EIC B E2 5 22 BRIV THRF LKL,

4) fw BE A B RE
AFREIHLEEBEFEZREMEMBEELZE O KB LZE THE
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fE L7 (AREFH 2228 XN 241), HFEEDOEMH., WEICOWVT
M EZHWTHELLAAL, IEEHELNATLHTOLEHRE & L
e bz, FEOH DTV O THEMEITE S Z L2V TH X
EEHWTHHL L,

3. MR

1) HREHEORE M

45 BMI 1% 20.8+2.7 ke/nmd . KGN R IEX 27.2+£5.5 % & 1% #
Mgkt T oo, 7o, ZZHEKMEIX 86.959. 8mg/dl TH V|

FEIRF M 28T H O WAooz,

2 ) 75g0GTT O #% F
ZEEREIC O W TR VEFR TH S 110 mg/dl LLTF O %k 4 #H 13 194
% (99.0 %) T.EHEARAAMTH D 110 mg/dl UL Eix 24 TH o 7=,
Mmoo 2 MM > Tix, EFRMR 1214 (61.7 %) IZx L
T, 200 mg/dl L EDOBERBAEIZT 54 (2.6 %) Th o7, 140 mg
/dl LL k200 me/dl RO E RO F X 704 (35.7 %) b F1E

L. 83 THK 38.3 %FENEFM TR,

3) 75g0GTT 2 Me[Hl M 140 mg/dl LA bk & fA# ., REZBBRRKIL., &
A IR o B8 £R

140 mg/dl K i BF & 140 mg/dl LL EBEWC 20 F . A& . R EE W
W/ ATE &L,

(1) K# & o B %

75¢0GTT 2 Wi M fE 140 mg/dl LA B &k L OB EE 1-1) I
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AT, 140 mg/dl R BE L 140 mg/dl LA EBEIC 0 0. KA & bR
L& A, 140 mg/dl UL EBE T, (KAEMI N 256.4 % & FEIC
K- 7=,

(2) REBEBURI & 0 B%

75g0GTT 2 Wy fHl i 140 mg/dl BA B & REBEBBUR I & 0 B K &2 K
1-2) IR T, 140 mg/dl KRG A L 140 mg/dl UL EFEIC 0. K EB
BHRRAL B LELE A, REERRKNICHL MR ETR N
=

(3) BAEBEHEL O BK

75g0GTT 2 B MM 140 mg/dl L kB & BRAERLE OBEMEE £ 1-3)
IR T, 140 mg/dl R HE L 140 mg/dl DL EBEICH T . BAEE &
i Lzt A, 140 mg/dl L EDH T, VRO EREZRRT D
TERNSE Do, L, XA Ty PORKRBR, EEHEERL XL ORKE
FEIWZH & o le 2T e oo o,

4 ) 75g0GTT 2 WEf]fE 140 mg/dl LA EICBSEHE § % %K

T5g0GTT ICBE T 2 ERIC > W T v Y RAT 4 v 7 [EIG DN 21T
o7 (£ 2), 140 mg/dl L EHTH LI EEZHEMEK L T, ¥
A=y bORKEBR, EBHEE., FRE, T2 TEDIE/KERE,
KIEEMR, HEFERXNPSITEND, BREFEZRXNPSITEND,
Y RBEFEERNPSTAERND, RAEAKHXENE., KA XERE %
AL T YR Ty 7 EREANEIT o (ET 0 1), %
DFER, KIEMHFEROAL » XX 0.900 (95%CI  0.848-0.955) T
b EKIEBERE W & 140 mg/dl L EBEOEN TH - 72,
Fh, ®F 2L LT THRYVYAEFERNSTAERNDL] & TH
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BAY FTREERNETAERSD ] KWEF L, a7 4 v 7 @RS
EAT o (FET NV 2) T O/ B EKIEN RO » X IX 0.895(95%
CI 0.842-0.951) THH . EEMRPE W &2 140 mg/dl LA
FPOERTH-T, SHIZ, VY EBERNPITENDLANDOL v X
ik 0.742 (95%CI 0.588-0.936) THH . ¥ TNV &N

BEBRTH - T,

4. BE

B A ME B kBT T5g0GTT 21T o 7o . 2 FEMIME 23 140 mg/dl
LR AEomBRFICED Dz, 2 RS 140 mg/dl UL E
THLH2ERELTCE TRBEVEIK N L] T4 AEZAITH E
BERERBRVWIERNDHD | Thol, FEBESK A = v N ORKRER,
O H E IR L TV o e

fEREL2EFE LM ZHRICLEZICL 20 6T IE & kLA O
BREDNBMEEICHFA L, BATHEE LT, MHEERCTT D MHE
REBEN DD ERBE VISR TVER, ThALRTEEH
ERFLLTHEINLTNDEILONRNEL, HEFEEXNRLEL T
HH 0 0T, REAENRELEHE Y T, AMWE
miEEZRLEL O I3 AN (2D 13%) ThHhHL, KFEHE
FOVHLENEETHTN, REBEEIZT 48 A (2K D 48%)
Tholz, TNOHOREREMEZEIL 1M MES 180 mg/dl UL ETH
Sl ELS . TNEFEAHAEBERICEML WD, £, B
e "WofFELErsE g s LEMAE I, 5RO B HEE Y
30% THYHL ., ZTHHL O RIT. A LT bbbl IT o 72 i/
AR RFEEEZMHE L LI 75g06TT OEATHE VL RAEORE L R
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Sfe, HEIITVEHER 19K ORE S KAk XL 508 Vv a—
A E T2 0x 200g KA O A L7 Ko B E S &) i B oo E &
mEL., AMEREOEMEERLEZSS. BH LV LMEO TN
BH%MEITEF LTS, SHICLEEOF THLHEHEKEDO /NI WVEIZ
BHEMLENEF LT WHAAH DL EBXTWWD, L2rLR b,
Al o ETIE . 2 BERIE A 140 mg/dl BL BB W TR E L BMI

CHONREETARELARN2TZ, S HIT, KN EOXNEEHEOH

(B}

& 158.3+5.0cm, K 52.1+7.7 ke, F¥ BMI I% 20.8+2.7 ke/
m X R 28 R R - REMRMABRE VoMLl TLE
NbLEFE»P-o N, REREWVWETIRLS, BAOEF LM EZE L
TWwaeEFEzxbnlk, K LtamtkmmBEOBEICSW TIX, K
HET TR, BRHESENE R EOEMERITO N THFELL
LT, AT OLERD D,

AR OBF T, KB EIT 140 mg/dl ML EREICEB W T, KK
HIChERXRTHEBRRELS, &bt yz2r sy 7RO ICEIT S
140 mg/dl1 L EHTH L2 Z Lo BER E LT, KEHERME W &
PEBELTCWE, EFLAMEIETEENRS LHORAFEREN
DR RFICEEOER I A wWEHMICHL D Y, b0k
Wh L FEEHEOER®™ VPR VWEAE MK T LD L THHE DA R
U P R LVEBENROBKTEZH W0 L FEEIZ, B
HHZA v 2 O WENKET L, BAMICIIE T3 &M%
~ L EHERTE D,

AN O 2B FERFICEHE W CREMRBMRETORKITBE®ICE DA
2 CvEREMETH DL E LT, HELHLOLICEEEBERO T NIT
bhiTWwad, L2rLAanb, bhihbhoLiTHsics v >
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v a3 — A QA& mE I EE SR DN EAE LM 344k L T3,
AMBEEZ3RLELHAMELS —EEERT 20 ARBRZ 1T
75g OGTT #fifT L7z, T OF R, HWILEFLVE Y TH D GLP-1 4
W30 i ME KR O A R O WRENAEEIC LA L. ML 309
HEPR60 DR AEICKTFTL, BMRBETNLELRLZZ L%
EhiCLTWVWd, —F 214 0HBEICKH L THEE- XL -1
Z30%ICRD2EISEREL.3EDI DB 1IRBREIRET Z0M AR
AT o o/, T5g0GTT I BT DA AU 300, 1AV~
Mo WEIEEICEKTLEZ EZHA LML TWVWDS, 2L %
EET D L. KRB O R AT BMI A 20.8+2.7 ke /dl & B T
Fhwnwzo e, A2 B rRRET LI TR A
VAU U WHEK TARERKRTHLD EHRATES R E DL VT,
M0 7 RyBEOWMERKRICEECEKEGENEET H L& L T,
BAEEEFCE—MICEBH RIS 28 A58 72< KEOMEE
TEBBECKTFTZEERRTWD, KHFEICE T D5 140 mg/dl
LU ERET BMI, (AECE T2 KIEM R 256.455.4%& A&

W EbBREMEBEEIZVWEEZEZOND, EFLLEBHEHBICL £
NEN ST Z b, AMAEFRICEEDENEEL TV DA HE

BIZRWEZE 2 bR D,

BAEFBECODVWTHDL L, AYERMHE CEIEEEREICAHE £
THE LR NS OO, 2 FFHEN 140 mg/dl L EThH 25 FHRK & L
THAIABEZAERXRTHLEAD RV L TH o7, — . 1 FHE D
180 mg/dl L ETHLIZERELE L TEFIBERENL NI &ENER T
HOLRICOWVWTEF 2HHEEOCYEZENTHLERB RN L LH
B Th o,
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2 WF 2% 140 mg/dl L ETH D2 ERICTHOWTHE OEREIC
AEZEIRPolEN, KBEELTWVWSLI A, LTWAWWATERD
LOMEERELX B LZLEZA, I XEHY T36.4g . Y RE
7“mLTH bl.2g A< 1HZBL THHEHEOEREIXA G
137¢(£ 3)Th V., +tOHREHLZERTE TRV &N LM
Ehholz, YRICAIXEZERLEZELTHE, EFRELTCOHBEEOD
B DR VWEAEAEZ/MET 22 L CHEEBERENAET 5., H
Bo@Y BEHICEETERT IEENAZL TW D RHEDR
BABEBOMBR., A2V U HWRKIEHET L., 2 2EEOER
(FEARM) Cxien TER< 2, MBEMDO ERITHORN > T
L EHRE TE D,

Marshall & '7 %, 1,317 A ® 75g0GTT & & F 3 & 72> & W L
BB oME A B L. BRI B X O R RS o EE R
x4 524y XL 90g/ HU TORBEEERECTCENLZE L 1,31
BELOW1.48, £/ 40g/ AU LFOREEBMBETCENLE N 1.45 B &
C1.66 ThHhVY, BFEHE - -sFER T 2HBERNOEBIEICHSG L
TW2ARBEERH 2 LM ST T Wb, & 61T, KB Z[mX
AR — FFRICEDEHBENREBEE RO ZZEIZ OS>V T, Koning b
I, 40,475 AN E KR E LT, FURXTHEEREEHDY
MHEMPOERT LI T7OBRBEERIT2HERMNOFEIEY X7
NEWERELTWVWDS, b0 HEFT, BEEBRENSD 2 WVE
7 va—2AREOME LA PAH LT bR bl A%
Rl Tk, BEERZHRITDLDIENASA AT VS WRICEEZ
Bz, T ERENICHERKBOREICE ST 2 /MiESED K E T

N,
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T, AMEEZ. 2hETcobhbhof A5 >Y & 54T
e TV I D REEREBRITDIENDNA AY UHWHEEKT &
T2 EMBMBMAECRTLbOICR -T2, A% IFT. BEHAZR LR
LZEROBABEU R BAEELARIT S L TA VAT U WHIKT
TEHENEHOLNICTOINATEICORNDE ZERNEE LW, F -,
KR DOHERFEIT, FEFAXOREFEZFEHLTVWDLIETHY . —
e OBEF LI RDEHERBRICONT AL T ANRFEAL T
Wh AT DN, XAy NERNDEE AR T DM
2L OEMITHLENLD DL, ARMAEOERIT, HFEHE~DOR
BHEOBER L LTHATE 5,

HAEE T, 20 Ao ® (BMI<18.5mg/dl) 1/ 20%
EEWEMNH I0EF T WD Y, BELEOEE T X T YR
FEMERINALTBEBLT . AANORE~OREE Oz, & T
WOLKRBEBTHERLESAORKRBAKERMBEY X 70 EH R E
DRMROBFE~OEBE VREMEINLTWVD, &N b 20 % R
DX BMI BWHERBEIR B RIE Y 2 7 I 5 A REEEZ B L TV 5D,
KEO KB 2R — MFRTH D NIS 11 OF — & % H Wiz if%
IO KRR A a T BLXOEDHE Y X7 B - KR K
b 2 a7 OBWMIZERERF YV 227 O8N W ER O 2 8 R
HWY A7 o ME®RSE L TCWDH, & 5T, Simila B )%, 25,943
L 2B LEafR— M RICENWT, YU "7 HLEHEZ
Alzx X —BORKEWCETHEZEZSS., BERHOY X7 R
BKTFTTF 22 &2 RLTWVWD, IEBERFHOEMAMBEIZSH 5 Z
EMNEL o 2 H MR ICRBWVW T, ZTOL)ARBAE DL > T,
HEELEMEOAMERELEEBEFANRFICONT D20 RLMRE R L
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T ERFBECEREDID DL, RIERAMMOBAFTOERZ/ DL OO
BRLH5MEIIIFSIN D,

UbtkoZtho, FELXECHLNLDIBEDODRERLTER Z BN
MW EOAEY A RAEFIT, HEMCHEAEBERES DRI 2D

I A AV S WREROKTEZME, AMESMENRD SN

(\‘(.,

EHEW ST, FkoBEME L ARMERICEEZ LT SRV X
I, FERMBCHEON R BAETEZHETTIOILEND S,

5. #&

B M B R BT T5g0GTT #1T » 12/ B . K 4 %l & 7 # il

ilﬂf

ErROoN, TOoMELELAFICEEZRIETERIZ, FRZRX
BT HIERIRBEZENTHLEEN RV I LICID2EBBRNICH
mWHEEHEEBEBRO TEMED D D,

6 . &

ABRICEL, MAEBREEZ CHMOEZEHRICIH I VR
TFEFLAENEFHEEMTTRPZAE, NKFPEFHEEFTTEHEESH
DFEAEOERRICL I EH L, @AHLLET XTI,

7. FliEHEK
ABFEICEHL THR TN ESHBEHERICEET 2003720,
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PG (mg/dL)

PG (mg/dL)
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120 | NG S ** E_ 15
o é 90 :
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(min) (min)
M1 75g0GTTIcH I BPG, IRIBLUGLP-1OMNAIC &k 221 (EfEEL)
**p<0.01, ***p<0.001 vs /T ART (paired t-test) ,n=17.
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2 T75g0GTTICHBIFBPG. IRIBLVGLP-1ONAIC LB E(L

* %

NI

GLP-1 (p mol/L)
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***p<0.001, **P<0.01, *P<0.05 vs MTART (WIEDHD ¢ #RTE) , n=21. FIHEHRELRE
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F&1-1) 75gOGTT 2FfE{E140 mg/dILL £ &AM DR

(B{r) 140 mg/dIR & EE 140 mg/diLL LB

*rE (kg) 51.9+8.1 52.4+6.9
ARERRZE (%) 28.3+53 25.45 A%k
BMI (kg/m) 20.7%+29 20.8+24

EHHIZERE 140 mg/dIR;EEE(121 ) 140 mg/dILL EBE(75N)
*x*p<0.001 vs 140 mg/dIE#HEE (Student's tIRTE)

#1—2) 75g0GTT2B5RA1E140mg/dILl £ EFRBEIUKR D BEFR

(BEAI) 140 mg/diRiEEE 140 mg/diLL R (BAI) 140 mg/dIRiEEE 140 mg/dILA LB
IFLF—ERE (kcal)  1732+446 17194461 fafnis AR IR I E (g) 14.3+6.1 149+57
IRLFX—ERE/MARE  (keal) 35+14 34+10 —{EFREFAE AR IERE () 17.53+6.49 1759598
ANV EERE (g) 57.7+£17.1 57.9+17.6 LM LaFnAEEAIEIE (2) 11.18+4.22 10.89+3.62
PREERE () 50.7+18.4 51.1+17.3 ALRATA—ILIERE (mg) 320180 300150
HEHERE (g) 250.8+70.9 2455+6538 BYEREENE (g) 93+36 9.7+35
PFCA2/ROE (%) 13.3+£2.0 13.4+1.6 BIEHLSENRE (g) 65+2.3 65+23
PFCHEE (%) 26.0+5.3 26.6+43
PFCH KL (%) 60.7+6.7 59.9+55 FEFENRE (g) 5709+1916 532.4+162.6
HLoy LERE (mg) 400246 430+235 FRFENRE MERE (2 46.4+122 441117
SHIEME (mg) 6.4+2.1 6.4+2.1 FEFENE A MHE (g) 11.4+49 10.4+3.7
Hhry LEERE (mg) 1747+675 1834721 SHEEIERE (g) 182+108 18.0+7.1
TR LERE (mg) 190+63 193+65 REHERE (g) 375+396 40.8+64.0
HEENEIE (mg) 7.6+2.1 74+22 ANEENRE (g) 30.6+20.6 321211
E4SVAERE (ueg) 397+180 425+186 REERE (g) 53.5+24.7 55.9+26.1
LF/—ILEERE (ue) 210+110 210+110 DREIEIRE (g) 48.8+38.9 41.3+294
HaFAERE (rg) 2200+1500 25001400 FLIEERE (g) 1309+1922 137.4+179.6
E4SUDERE (e 49+32 50+3.3 BERHRENE (g) 73.3+88.1 98.6+88.9
E4SUEERE (mg) 6.0+25 6.3+25 HEHRIERE (g) 76.9+40.8 73.1+35.6
E43SUBIERE (mg) 0.60+0.23 0.63+0.23 RYBEERE (g) 73.0+88.1 83.0+84.1
E43UB2{ERE (mg) 0.880.42 0.900.39 EEIERE (g) 40+4.6 34+29
E4SUCIERE (mg) 61+35 70+42 BT EME (g) 154242220 111.1+1104
BEYERESEYIENBEERE (FFQ) ZAVWTHEEL: T HFERE 140 mg/dIRHEFE(121.0) 140 mg/dILL LB (T50)

HRE

55



F1—3) 75gOGTT20RE{E140mg/d EEBAFDREAR

1 2 3 4 5 p
HBEFERMNSTERD 140 mg/dkimEE 12(9.9)  4(33) 16(132) 17(14.0) 72(59.5) 0.068
140 mg/diALEE  2(2.7) 3(40) 8(10.7) 10(13.3) 52(69.3)
HERBERMNSTEARD 140 mg/dRimEE 11(9.1) 2(1.7) 9(7.4) 9(74) 90(744) 0984
140 mg/diA LR  6(8.0.) 3(40) 5(6.7)  5(6.7) 56(74.7)
BBEEZRMNSTERD 140 mg/dkEE  1(08) 1(0.8) 3(2.5) 7(5.8) 109(90.1) 0.709
140 mg/diAERE  2(2.7) 0(00) 1(1.3)  5(8.7) 67(89.3)
BEBERMNSTEND 140 mg/dRFEE 1(08) 1(0.8) 4(3.3) 4(3.3) 111(91.7) 0.195
140 mg/diALEE 1(1.3) 0(00) 6(80) 5(6.7) 63(84.0)
SBREERNSTEAS 140 mg/dRiEE  2(1.7) 0(0.0) 4(33) 10(8.3) 105(86.8) 0.071
140 mg/diLLEEE  3(4.0) 1(1.3)  5(6.7)  7(9.3) 59(78.7)
SERBERNSTEARS 140 mg/dRiEE  6(5.0) 6(5.0)  11(9.1)  8(6.6) 90(744) 0.020
140 mg/dIALE 9(120)  6(80) 11(147) 2(27) 47(62.7)
HIVAUCDFERNHS 140 mg/dkimEE 106(87.6) 11(9.1)  4(3.3) 0.152
140 mg/diALRE 62(827) 6(80)  7(9.3)
IBERMERRS 140 mg/dIR;%RE 17(140) 71(58.7) 33(27.3) 0.396
140 mg/diAEEE 11(147) 37(49.3) 27(36.0)
FROERRR 140 mg/diR7EEE 6(5.0)  42(34.7) 54(446) 16(132) 3(25)  0.045
140 mg/diALERE 0(00)  19(253) 41(547) 13(17.3) 2(2.7)
SHOERKE 140 mg/dREm#E  0(0.0) 9(7.4) 79(65.3) 31(256) 2(1.7)  0.083
140 mg/diAERE  0(00)  9(120) 52(69.3) 14(18.7) 0(0.0)
EROEEIKE 140 mg/diR7E#  0(0.0) 2(1.7) 82(67.8) 34(28.1) 3(25) 0378
140 mg/diALER  0(00) 6(8.0) 46(61.3) 22(293) 1(1.3)

A(%), p: OIS F—IT—SBRE

140 mg/dIRFHEE(121.N)
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%2 ODRT4YIEIGHITIZEITH205[1E140me/dLL EICEEETHER

ETIL ETIL2
Ay Xt (95%CI) p Ay Xt (95%CI) p
ZNEfES 0.900(0.848~0.955) <0.001 0.895(0.842~0.951) <0.001
YEBERNITERD - 0.742(0.588~0.936) 0.012

(Logistic regression analysis)

ETL1:FAIVDREER, EHEE. REE. TRBF RERE. (KIEHR
HBEERNESTEAD. REEERNESTEND. YRBERNSTERD
HREEHRENE. XAEFRENETHE

ETN2: FATVr DR, EFHEE. REE. TRF HRERE. (KIEHE
HEIRERNSTEAD. BERERNSTRBAD. IXTRERNSTEND
RECHXENE. XAEHFRENETHE

K3 FEMCDEEERE

REL REHY pofiE

HE 37.1+154 278+164 <0.001
BRE 492+133 482+283 0.783
B 512+436 36.4+182 0.061
EHEZEERE (o) Student’s t¥&7E

FBREHY 1 ZFFEAREBE~AIEEERE
FEREBLHL 5 FEAEREBLEL
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4 E TR EE O Glucose challenge test B iIZE R %S
EETRAEEODER

1. K

ODREIZ, Y FaEmib, ByHEFommn, gosEiic Lo T
BAEEAXANVETIEZHEALL TS, TOLED, KB idFLICAS
W, B, BMBERLEZERENPT2H2ELETCTEN A AREIT
HFREAEABIOMMEAAL, MEHEOHEM, XKEREOHAD 2 &EH#K
MR EBL TS V. oEE EAEET V7 — ML iE,
NT UV ADENTERAEFEZFEFEL TV EEX T ANOE AT
EIEEm Y FRTHEEERMER - RERAECLD &, H W
HERIZERBEFERATZ VA LCHEID D B E I N Y,
SHIZ, BARAANDO LTI HESBEERN RS, BEOX A = v b B H
TR THESEHZLL TBY, FITHRELTIE., BEHRY A= > b
NIERBSINTWD, TOMRB, HREBMEAILCLIDI XA =y M2 bR
BRENT UV AORKHE, BTBHORE . EAROBARER O
Hit#EIhTws 0,

— R 28 E R R REFAE D KDL ko THE
RN b DE ] OEAET, 2LMEAD D 9.2% &8N L
TWd, BERH TR WRERRZETH > TH ., ERKEIZA XY
VPO Kool @ EICEMRBERESHE T LS SN
HY., ZoZLtFEMLATWVD Y BARICEWT XM
AL B BEA LI fE > T30 IO HEEREN EHMEMmICA > TW D,
IE VI FERE N IK T3 2 2 E BRI E S TR 2 K
s M IR ERBICRBTAMEICR WY T, MEREIRKE & 2
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S HEAENERTIE 13.0%, 20T 1 HEBTFTTHL, 30
~34 5% T 13.1% ., 35 Lh L 393 £ T T 17.3% ., 40 mLL | T

21.2% Th oot @E L TWDH, ERIT. EIRATICHIE L 2R
WhbEENL TR, — KR BERK XL Tl EEsr AR
THZEETHBUVWELEOEKICOLIREEZME L., 2 b o faRMERN

WML T s HmESN Y, BWEE ORKE S, MR
a8 DAL iR T L, WIIR B L TCRHIEAINEO Y X7 B E

<70 MEERE M OEE R RE L. W E. FOE. EKIEZ MR EE T,
BREFEREOBEBRENELS RDIERREINATVDE ', b
DY A7 FTHERFKFORKBEHNMELAEEHELMRE T 52 L TR
WT 2 EHESR TS OB, 20 k)i oERICD
THEHIEFELAERHF I TRV,

—FH . bhbhoRATHETIT., FELEICHERBRT B Z L
BOOLNDZEaHEL W ZOERICOVWTHHE ORAERE X
CEBHEREOMENORFTLE, TORKR, SREXAET D Z L
RIIBZBEXTHLERBPRVWEBAEFTERAIA NN ZOHERKTH -
L, F L BERBEENALAOND LT RFACHEH L BEOEE
FERIEL23 7 A0 ARBRICE T, 4102V VB WREDPK
BEANDZELEWHOoNICL, SHICEERETRZAEDN 3 H»HM
DHEHMBEZIT) EA4A 2V U FWEEFIETFTT D2 L2050
Iz L 2y

UbkoZ & Xy, RO R#EY 2 BAEIEN A A Y 03 iWhe
AT ESE, CAPNERTOBEARBFRTICEE L TV D56 %ER
Exbhb, I T, EmazxdRic, BEOEEFEAZ AV L

R#pRF OHEICHO> W THRE L,
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2. F#
1) %

B FIERICHEVARR %2 L EENH (Ek 7 ~9 )
D 2154 2RI L, 205, 77— hOFEHEN 2V
H.HEBEONEBIORAFRELAMOE ZR W 195 4 %
filg T x5 & L T2,

2) BRAFBLHEHERNA
FIEP MR, MO E, BEEOMERL L O R W AEEH
BIZHET 277 —ba2iTo0k, MMKIETA B S KRGS EFMEK

FF TBF-210 (TANITA) Z MW THE L, BHEEICHOWTIT., &
O CE RE AL B AOS-100SA(H R AEFAR) 2w TR EL 2,
HEOEFBICHO W TIE, BEEHBICET 77— & FEK L.
LTOHEABIZOWTHRAMAEZIT o 72, 20 5 O EH OB AL X
(1 - HHAIELVWREAEFEZLTCWE] T2 o XNT 25232 TR
XRTWhk] T3 XRENEoT) T4 FR®REZHIZENZS
>l 5 BN ELoTm) 6 @ B A = a—0B%0ho i)
CREICHERNR o) 8 XAy NIV L TV

O 8 E IO THAKEE THR LT,

o
i)

HxORZAEFICHOVWTIE, BREEZLEDRIZSODWVWT 1 131X
AXRA&E] T2 W45 XRAE)] 38 2,3BXxE] 481
ERE] 5 XRNETERNDL] O EMBTHEBELEZ, BAEOE
BlZo0WTE., zThxh 1 3EAERBXRV] T2 34,5

2w 3 @ 2,3mmABXR W] T4 08 1 EAE2W ]
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(5 X FTAENDL] O EBELELE, r1F. 1 3FHE
By 2 :#@ 4,5@ ) 3 :# 2,3 4 @ 1BFRZEE] [5
FEAELRWV] OSERELE, £, BFONT U RAITHO0
T IN(EE - EX-RBED) 1 :HioTwhw T2 nn
WRT D] T3 > ©O3BERBETHRRBLE, BFIZHTL2E R
WHOWTIE, BFIIRUELZLEES 2 RBIIRULZLEE S . %
BEROMBIODIN, HEHETHDINCO>VTIHEBRO EiCH
MEANLD VASIEZH W THAELEZ, BEHRO AN I2< BEb2zw
(0%) J »ohfm & THES (100%) &Lz, 4=y i
BRizonwTix, 1 22wy T2 5] O2EREL. 5%

&l

FHE e TE, BELEZREZ > W THERLLE, 7 U X &

(@

o AR T, 1 cfFHLTWRW] T2 fFHLTWE]

O 2R, EHEBEICOoONTIE, 1 kw) T2 5] O2
BEEEL., D550 ICEHKBERRHTEICODWTHERLL, FLXE
EmERAECIT, EWERMEMA (Food Frequency

Questionnaire : FFQ ¥ 27 A% 7 F A 4t & 4 8 B R o

AT A Ver.5) X2 RBFERAE Va2 FEmL -,

3) Glucose challenge test (GCT)
BRFARFEEIEORAZ YV —=2 27 LB WHiae HMWICT, AWK O @
HODZWFHITH > TLUTO ZBEREIETITS 2,

(DR (78 ~9 ) [ZZEERmPENEZFEKL, 110 mg/dl
UEThbh X 128 CHREEZHMA L., 16 8 T 75g & 0 A R

B2 (OGTT) % £ g+ 5 .,140~199 mg/dl @ ¥ 4 1% 75g0GTT & HbAlc
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OWE EmRFF T D, 200mg/dl BL E DA ICIE T5g0GTT & HbAle

ODWEELITHEME~OBN 2RI T 5,

()t ] (24 3 ~28 ) 2 50g GCT ZMifT L. & ORI

DWTERABRITA KT A (FEIRFOHEKLAE) 9% L ICH

i L. 1 WERIAE A 140 mg /dl LA E &2 B & L7,

DRI Y ==V TR TH o ARSI R R O 2R
HTHDH T5806TT 4T » 7=, 2B, ZZME WL B L 2% 126 me/dl LL
Eo%EE 756 0GTT 34T 9 TEIRPICEF LWL 0k
JRIE L O REEMEH W LB WL -, £ 0. BERE M OBE M A 200 mg /d1
L E®H LI 50g GCT o 1 B R Ml A% 200 mg /dl BL E o3& i,
T5g0GTT (T 4T ¢, TWHIRPTIZAH LEEHLNRBEIRKI O Wk
Mo &2 L,

flL o> — M AL F A (AMmMER « RMWEK - ~T 7o r .~
~ b Z Uy k- dfi/hR e Y a3 ~F S B E Y Ale [HbAlc)) 2

WTIiE., 2FEEDOT — % % H Wiz,

4) o F AT

W Rt MR AT 1L EZR version 1.37 ZfE M L 7=, BMI, KIEMFE ., K
R, AEEE, BRAEFOBEEIC D\ T, 50g GCT 1 K[ fE 2% 140
mg/dl LA k& 140 mg/dl K ilfif ® 2 B ] TH¥JfE O #Z 1L Student’ s
t & . Mann-Whitney R L O E O 1L x * R E . Fisher ®
EMMREEHWTHKLEZ, &512.,50gGCT 1 FEMfE 2 140 mg/d1
LEREICHET2ERLEZBRFT T 22010 Y X7 4 v 7 BF DT
AT o T2,

50g GCT @ 1 FrfflE 140 mg/dl LL F#E1T 140 mg/d1 R 3 B 12 b
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WL CAHBICEHERLAEL D FElad 3K (29®L T,
30 UL B 35 R B L O35 L) L, BEMERHELS L UOR
AFEEBEICOWT 3HFHMOFEHMEOEIT D BED I OR%.
Tukey-Kramer R E # H W T Z ELBICLIVBRF L AHRE S %
UTzazAEELE, 512, 30 Lot %z xt RI1C 50g GCT 1
I A 25 140 mg/dl L EICBEAET 2 HRZMFIT T 220w ¥ X
T 4 v 7 Bl w ot 2 AT o T2,

5) fig B A B E
AW T4 R E RS
L7z (AKREEFHS 0 237), #f

KfmBEFAZTBEZORRBZHTHE
e

ODHB., NEIZCSOWTHHEZH
WTHLKBHAL, XFELCTAEZzEOATZEOR SR H L LI,

3. MR

1) HREHEORE M

HEEHEO —fKBEMEEZ R 1ICRT, FHERIT 29.844.5 5%, F
Y OBMI 4% 19.9+2.7 ke/mi . RN . I1% 29.6+4.8 % & FE A/ &
Ktk Tholo, £, WH (9~1238) o 221 He i ¥ i3 78. 1
+11.5mg/dl & IEH &P TH > 72,248 D 50g GCT (L 108.3£26.7
mg/dl ThHol, HEENFEMM (0SI) (oW TIiET . & HRKIEWM

BHERETH Y —F v 7 70 —F 2 Lo TEDLNT

WL NOME N 314 (156.9%) F1EL =,

2 ) ¥ Wy ZE MR oM B X Y 50g GCT 1 Bf R fiE o #5 R
WZ Wz BRI OB B X N 50gGCT OFEREE 21T, W2
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BrZe ERF MBS 13 . EF B TH D 110 mg/dl R O xR EF 1L 184 4
(97.4 %) T, 110mg/dl BL k% 140 mg/dl LA E%& & o T 5 4
(2.6 %) Thotz, HFHICTLY 64 0BFIXZEYHM P E
T&Ehhrhol,

50g GCT 1 MMl oA RIL., ERABZEIA RI A4 I2 KD
i oERFRFTA 7Y —=v 7 OHEEICKESE 140 mg/dl 2L E
AL L TCHBELELE Z A 140 mg/dl R IX 1694 (86.7%) .
140 mg /dl1 LA E oM #H T 264 (13.3%) FHELEL, T D95 b,
FEEIZ 75 OGTT 2 FEMi L CTWDH b DI 234 T, MEIREIRFEIL S

L. EIRFICZH SN TEHL D RIERFIT 0OH TH -7,

3) 50g GCT 1 e[ M & K& I & OV ETE B 1 o B 4%

50g GCT 1 My RIME(C X VW 140 mg/dl AR #E L 140 mg/dl LIk AE
O 2T KK (KE, AR, KIEME, BUL) ., . 1
PR ZERERLE., BXOEEE (FENEEMME : 0SI) ToW
ThH#SBHELE, 50g GCT 1 By MIMH 140 mg/dl DL L& Tix. 4 #
725 31.8%£3.6 % & 140 mg/dl R LKL THEICE» >,
his ., VIZREERLE,. ARFCHETI2ZXZCEAEREZTRD
minole (£3), Fl, BEELCLAEREZTRD LN -

Ha i, o TWABI &ML WEIT 140 mg/dllﬁj:ﬁi‘“@ﬁﬂ
NI E N, —F T, Ay PORBRSY 7Y X hoOfE
)

HEBIZOWTITHL LR EITEN- - (£ 4),

4) 50g GCT 1 KjfHfH & & H1E OB R
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50g GCT 1 MERIME(C X W 140 mg/dl ARy #E & 140 mg/dl LIk AE
D2, AFICHETEIEX (TERFIROEZEES |, T3
BERUZEES ) RBROMMBMN H D). T NI 20,
BIUOAAR (IHlaEs LA VnENLE, TREEFEZ L 2RV
MWDV EEELRZVERD DL 1) IO T, E/AOFER (I
FEDPRVWVERXDL TR EERIR2VWERH L], [H4EED 20
RERNH D) oW T, AFOANT 2 (THER - X - BAN
ZAH TRER - -FX-BAERZTAS |, [ F¥FER - EX - BA
WEHI ) I ODWTHhEBEFT L, 140mg/dl YL E#ETIX., MO
ShBEBHEIC OV T, 4.6£0.8 & 140 mg/dl DL FHICERXRTHELW
bilpole, BREICHEITLI2ZERA, REFOMBICIAERETRD

fcﬁi))of: (?%5)0

5) 50g GCT 1 Wf[HfH & 5 2% # Bk W

50g GCT 1 My RIME(C XV 140 mg/dl R #E L 140 mg/dl LL E AE
O 2T, REERRR ALK LEZEZ A, 140 mg/dl L E
Hliksknwlzx ¥ —@#HRE, BEELRE, #dhoBERE. &
HYEIABIA RS R BECETEREFOERE, A O

EREBIOCREGBERXROBERENABEIA R NPTz, (£6),

6) 50g GCT 140 mg/dl LL b2 B 4 % 2K

140mg /d1 LA EBRETH D5 Z LT oW T, BMI fe %k, E @& 1H. b
RGO ZGERE, BIRATOYP REFEFL R NI T END, HIEMO B A&
FERNSTEND, BRMOIYBFEZRNPSTEND (REIZ

1 2 1EEA 2 : ¥ 4, 5| 3 : W@ 2, 3@ 4: @ 1 [\ KEE
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5 rlFs Al EFMLE), mxAF—FERE, ETEFOHE
e, BEERE, RAHXENLRE, AFHEH TCHE->TWWD L
NEZWTHEL T Y AT vy 7 HEEST AT (FE7 V1),
FORER, ERH oA v XHiE 1.220 (95%CI1.070-1.390), # &
BREREDO A v X1 0.956 (95%CI 0.925-0.989) . [ H & /&
ETHE->TWDZEREZL W] OF v XL 0.048 (95%CI

0.005-0.457) ThH Vv, ., BHEETE->TWVDL I EREW
L MO HXOBEBREND RV ERERNTHo L, T, TR
HEERNSTERD ] 2 [ FRBEZ2XNPITERNDL ) TEHELTH
VAT 4y 7 EE S EITo (ETV2), ZFORKR. Fio
A v Rk 1.240 (95%CI 1.090-1.420), MR B XEWRE O 4 v
A1 0.953 (95%CI 0.921-0.987), TH® EIE CTHEHE > T WD Z
EMNZ W] DA v X HE 0.0462 (95%CI 0.005-0.442) Th v .
i, BHAEFCTHE > TWVWDL I ENSZ VW L, KOHEDOERRE

WAHig N ENERNTH -T2, (K 7)

7)) BRI EDEAENE - XREEDE Ok

50g GCTOFR RICIEFEMIC L TERFE OO, G H
DA &2 30 % AR . 30 B~ 35 B AR B L 35 Bl koo 3BT
ST, BAEFIC O W THATEZ A, 50g GCT 1 K¢ [ Ml 1 35 /% LA
ERERbEP o, TREOMBN H 2] 12OV TH 35 L LM
EbES . BEONTUVATHVWTNOAERBEET RPN, 4
BOEENRVENDH D X 35U EOANTHREIZEZ -7z (F
8 ).

F. BEpERBEZERLEE A, =2 x X —FERRE, B
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H. 278, FE. ERFOEREBCETIRONL o Iz,
B OERENISRU ETHEECESES . A Y UL PFCHF N7

HbmWwWHEmIZIHd 72 (F9),

8) 30 m L Lokt o 50g GCT 1 FFfAfE 140 mg/dl LA EICBIH# 5
22 A

LR MEIR O ER A FAE L Z@®E 'Y TR W T, AR BRI
20 R T 10% R .30 MU EiX 10% UL EThHhom BB NBY
ARFRICEB WD THEEBNS A WIZ E 50g GCT 1 KR M N & 2 - 72,
ZZ T30 EEx G L LT, 50gGCTHHMEICEET 2 BRI
WTRE L7 (£ 10), 140mg/dl L ERETH 5 Z &2 > T, BMI
B, EHHEE. BRFOFHER, EMoOMREFZA» ST A
RL,MBERMOBEFEERNITENDL, LRATO LY & F 2 X »
ST ENL, 2 xAF—HEHRE, TEFOERE., HHEHENE,
I RERE, KABXERE., BHEEBH THE->TWWDL I L ZE
WTHEBELCr YR T vy RSN EITo (EF7 V1), £
DR, TAFOEREDO A v X1 0.991 (95%CI
0.983-0.999) THV ., TRBRFOEREN LRV ENERTH
o, FL.ITBFEZRNPITEND] 2 T EFREZRNMPSTEX
L1 CERB LR Y AT 4y I RERFESHZIToT2 (7 2),
ZTORRE, FREFOEBREO A v XX 0.990 (95%CI
0.982-0.999) ThHVH, ETRBFOERENLDLRZWVWI ENERTDH
o, FELTHHETESTWVWDLIIERZ NI EIFE, ELEH0ET L

BB WTSEH 140mg /dl L LRI D2 EHRK TH - 72,
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4. BE

AW TIE, FHLFHEERICHECZDZ LELIRYMNOMEEZ 55
W GCT LR D2BEBRIZCOVWTHRFTLELEZ A, FDEmWNZ
CHETHE>~TWVWEILEREZNWZ ETholz, &EHIZ, =T X)X
—ERESCERFERERN LD 2L 2AKMNICHEL OE RN D720
o\ 2 B o 7,

KW ONREHEOERKIT, HE 158.1+5.4cm, {KHE 49.8%6.3
ke . ¥ BMI (X 21.0%+14.6 ke /i & Fpk 29 4F B B R B - R &
AEWME ) LHEBELTHEE,BML L b IHETAHAR VDR, K& R E
WiE R BROEVWEEOREKGL ERL TWVWDHEE LN D,

ARHWFIE TIL 19564 D 5 H 13.4% D xFRHF N GCT B TH » 72,
HARBERBE « LIRSS I1X 2010 FEC HEEEXEEICH OB T2 WL %

ZEEAL L, 201 FFIC I E R & REELR - L, T ORMER.
PEARFE IR O BT KR 10% & 2 0 LAl O K 4 51272 - 72 2%, &
EHEDEMUEZERE L CEEIEKILLEZZ EETLEDBLAAT
LN, A THET L ZMENE . B, BEICHE-> TIHIKERE
RIWIEIHEML WD B2 D, KFRTIETMN 13% 05 H
N GCTHMHEOMRE LR THEY P o "WOLIEREIRKOEER

[Y

EtWmEICBLW TR ERLTWD T20/0T 10% K. 30 m L kX
10% L k)] EoREEX*EMTLIBE R, L L. KK IXEE
MTHH, BoWERLOBETRD OALRN-> T, 50g GCT
PehholbtHIZoOWTEEFBLR CAHADLIEAEFIIHT DERH
REFOXRE, TREHELSZRLEOBEFEAXY A NVTEFTLL LA
Mmolo, L2rL, REEEBRRKNZA THLZEEERFZIZILD & T
LZEEOBERENARICH RN oI,
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— 5, 50g GCT 1 FFflfE X 35 L EHE TR b B, TN
TME I > TN WHEE L L COMBRENK TS S & ., FiE
FTCTORBAFEEHENEELZ R I THMNIE W Z & 2R

R
CEE LTV AEENHENIN D,
BAEEHBEBIZOWTHEBIZCE2EWE 2D E, 50g GCT 1 KA

EA®mN -7 35U EoF T, A BHERE, PFCHX U N7 HOD

ERENZVWHRAICHY . [REOMBEP D) L LELEELZE

Mol bbb T | YEOEEBRBRVWAEANRZWVWI LITHL

MRENBDODOLNE, EBBOSWERIZ., Zh x TEET S

TRBIZHETIABMZEZFEF > TVWLHIERBEL. B2 oRAEINERA

AANEFRRLTWDEHRELTWDL N, TORAETEARAZ A LR

-

R#EY ThoaAEERE W, T2bb, SRTERARLEOHEE
PEBREBEZEZLZ I ENRLEFTLVWEEZ W EHMTES, L
ML R S, A TR, ZEEREICEDOX S MR H 50 IXHEE
TETELT . AB%. ZTORNFILODVWTHLIPZTIVLELRD D,
— . BETE->TWVWDLIZENREZLWI &b 140 me/dl BL R A
HEERTH -7, 140mg/dl L EREDOIF EAE (26 A 25 A)
MNZNICRZEY L, 72 BMI X 19.9%+2.0 kg/m? &l A & T W
H2E0B, BHHEFOERZIXAALXF —ERLARAVWI EXOHEERE
M ERHEREND, 2DFV A VEREED VT X
LE—HEENMNS, BEOALA V2V U HWEEIDRLI > TWVES
LEzZzOND, ZTORBEFEEBIZE > TA AU v iwaen BEH
MIZIKTFTL, BAmRKRBRICBWW CEMEICR 2 TREMENE X 61
D, 2O LiE, bhvbh R THE > CREBR L ZEMRHRE
PROONTZHEFELMEDO XA TICHEHBT 5,
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BAANIZER KA VAU D WHEDH VEE T 2 fF
FENEL, b RAEFOILNALL RS ICEME IR D 2 L&
LN TWDL, HWVWKIZEFIEENR DR TLBAETEOZEL F i
DERDICONTHPWERODETICIVZENRELS D, 1
VAT 4y 7 EIFBSTICE N TEH 30U Lo im0 G T, 50g
GCT @ 140 mg/dl DL BB #EFT L2 ERK L LTERBFOEREN D
BRWZEPEHELTWE, bhibhOoEFLMExtRELEES
EOME OFRICBNTHL, YREDODERERAT DI LB
R#MEFOEKRNTHoT, 20O b, FREZH L OR
BABAIANLVDIEYBELS L TEENREERLE OB ER
LD TOREA AR O WMKIENIKRT L, AW HEEE
BICKkIE TCERLS R >TWVWDLIOTIERNMEHRTE D,

AR ORFIZ, Mg T, BEOREAEFTEICHT S
HEPNFREOXRBICLIBAETCHLI ZETHD, HEFERFENLE
MO Z2EFERELZITOMMEMEICL T, HEFEFE2L O RBAENE
AL ANV EFEREFEO GCTRRIZOWVWTHLNMNZEND Z &Y HE

CI|

S5, L2l ., ZOFEmEORF XM IERD TN R

(\\(.

D KMEDO XD REHPETH THLEERMER TH L, £

(\\(.

GCT REICm A v R Y VREZHETCE TRV, D
N RITHAELZEIC, REFICIVEEERESN L W I L
TA YAV U WEDPEKTFTLTWD EoHPLNLTE RN &
LRz D—D2DTHDH, KM TIE, AWBRROBEZ2 L HITL T
IToTeMETHLIEHDICHETERLoEN, %, GCT RO A
VAV VR WERERETFEA I AL EBEBEBIZO W THRHN L ET

» D,
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BROBEFEREDORBREFERA XA VT, BEEEENPNOLRAL L E
BREIXANF—LBEBEERZFZERTE TRV ELRIZAZT
bbb, TOME 20RO (BMI<18.5Kg/m) 1% 22.3%
ERWVWMEZH 10 FE RV TV D Y BN Y T, 20 5% B K BMI
WIERFER P EIE Y R 7 25 @Es "L Tk, HHETW
DT TR, REANAT VANBEVWVRETHEERLESAS. AAK
JTCRLEEAKRERBEEY X7 0 EH 2 E 0RO REEE~
DB LHEMEINT VD, /AR XK AKRER MO HE
KELTmZEALICE G EORMME, — 5 CHAMARKOEHE
CEHAEARBER EOBMEICOVWTARRRTEY, BEEZOMKWA
ARANOEEBBENILRFEO &M EICEE ST 5 MiREEELSE T
M, WMIEREKKEZMEST D220, 1HO = 3 LX —ER &
bHbAADZ L, FETHOLIMEOERE MM S ND T T
<, RBETDZLERSHAELL AFZERTILEND 5,

AKAFZE T, EEOEEICH L CEIERMOBEFSLEREE %2
MR+ ET, BHEMBELE R CTVWDIEIEKROEMAEICIX., &
HHEN - FOY A7 TN, EFRET TR ERZEZERLR
WART U ZDENWERAZ AN LEHE THES> TWVWDLH I ERE WA
EAXZANLNEELTNWDLZEEWP LN LI, MO ARED
HHMHERIT, BFEEE-STLH o TWVWENELNLREELHLIED
MBI EbLAIKEHTLHD, O XY, HBIROFAEMEDO D D
HROBEFLZHEIZH LT, FVWEHOEAFEOEEMELLEZ X D 2 &

NTE D,
5. # im
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JEG T Wl OEIRBERKE A2V —=>2 27128\ T, 50gGCT
OB DN 13%FEHELE, TOERELTCEEMSIEH VI LA
HCHE>TWDEIEREL NI LETholr, EHIZ, TXALX—E
BESLCEFEFEREN D2 AEKMICHEEOE IS D 2 W m

DR O b,

6 . #HEF

APFFRICEL, MREBRE A2 2B ZEEHEITIH WL
SELLLEmOER., AWBEBREOBERICOL I EH L., #WLP
L BT EF,

7. FlEEMEK
ABFEICEHLTHR TN ESHBEHERICEET 2003720,
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X1 XNRERM

n=195

EHEERE

F o
BMI
" E
&k
&

P =]
me
p===]
ot

i,
P22

T
st
T

N3
3
belo

¥ B 2R R M A fE
50g GCTIZH +5 1 BF A 1 # &

(EEMmEFME)

(%)
(kg/m?)
(keg)
(cm)

(%)

(kg)
(mg/dl)

(mg/dl)

29.8%14.5

19.9%x2.7

49.8+£6.3

158.1x5.4

29.6X4.8

2.674=x=0.249

32.7£3.3

78.1x11.5

108.3x26.7

f] 2 B ZE R By I ME ME -

R BARIILHTRZ (BIR7~9B)L.EREL-OERE

50g GCT:glucose challenge test
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X2 VB EEBODEBESEIY 50eGCT 1 BHEENS

MEHZTEBDEEmg/d) <110 110 <139 140=
n=189 184(97.4) 4(2.1) 1(0.5)
50g GCT IZHI1+5 1 B RS fE (mg/dl) <140 140=
n=195 169(86.7) 26(13.3)
A (%)
50gGCT:glucose challenge test
& 3 50g GCT 1 KM {E &k 18 n=195
140 mg/dL 140 mg/dL
(B ) I Lk B p B
(n=169) (n=26)
KE (kg) 50.0*+6.5 48.4+4.9 0.247
mAE (kg) 32.9+3.3 31.9+2.5 0.176
X g Bh = (%) 29.5+4.9 30.2+4.3 0.552
BMI (kg/m) 20.0£2.5 19.9+2.0 0.797
F (% ) 29.5+4.5 31.8+3.6 0.015
MEZBHEZEHOLEMBE (mg/d) 77.7%+11.6 79.2+9.2 0.376
'|EE
2.680+0.246  2.633+0.275 0.377

(EEMmEFMME)

ETHEERE

79
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=4 50g GCT 1 HMEE LBEFTDODHRK n=195
L HY p {E
FATyrDREER 140 mg/dl KRG B 97(57.4) 72(42.6) 0.084
140 mg/dl LL E B 20(76.9)  6(23.1)
H7yDE B 140 mg/dl R & B  87(51.5) 82(48.5) 0.392
140 mg/dl LL £ B  10(38.5) 16(61.5)
B e EE 140 mg/dl R ;& B 142(84.0) 27(16.0) 0.572
140 mg/dl LL E B 22(84.6) 5(19.2)
% L R A
FEoTWLWBIEDN
140 mg/dl K i B 113(66.9) 56(33.1) 0.002
% L
140 mg/dl KL L 8 25(96.2) 1(3.8)
A (%) (Fisher M IE ¥ & &)
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%5 50gGCT 1HRIELEZTEOMEIE N=195

(BfI) 140 mg/dLKHE140 mg/dLLLERE  pfE

(n=169) (n=26)
BEEXUEZERS % 86.6+17.4 89.8+13.38 0.376 a
KE>RUEZERS % 85.6+18.4 91.1+11.9 0.148 a
FEZOMEBNHS % 39.5+28.0 39.4+24.4 0.983 a
IFEEOAHD % 41.6+37.0 37.4+34.9 0.591 a
BEXLEVELAHS 5ER B % 37+15 40+15 0.239 b
BEZLEVLELHD B | 48+0.6 47408 0.508 b
BEXLEVELAHD ¥ 49+05 484028 0.776 b
NBTEHIELHD H | sezmex 49+04 46408 0.015 b
NEBTEHIELHDE B - 36+1.3 36+1.3 0.925 b
NEBITDHIENDHD F ] 3.8+0.9 3.9+09 0634 b
FENHBVELNHD B | SEREEX 3.4+16 34+17 0919 b
FEHIEGVELAHD BT 47+0.7 47+0.9 0.844 b
FELNLGVELHD & ] 40+13 40+14 0.963 b
FER-EXR-BIENETAS B [BEEFEX 2.6+0.6 2.6+05 0.946 b
FE-EXR-BEIENEAS R 1.94+0.7 1.940.7 0.784 b
FR-FXR-BIENESS ¥ 1.7%0.6 1.7%0.6 0.645 b

EH+HEERE XFFELVLVEZOEHMNELY Student'sf&Ea Mann-WhitneyURREDb
HEBEXRB-ETBXREE1:FZEER 258450 358230 4 B1EEE 5:(FEAERNETE
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6 50g GCT 1BREIEEFEETURR

(BAfsD) 140mg/dIKiEEE 140mg/dILL EB¥ plE
(n=169) (h=26)

IR)LF¥— (keal) 1642.6+511.9  1416.5+306.2 0.030
B INDE (g) 52.4+18.4 455+11.6 0.067
AEE (g) 45.2+19.1 39.6+11.3 0.143
e (g) 2443+71.3 213.4+525 0.039
PFCA2/\9'E (%) 12.7+1.9 12.9+2.1 0.619
PFCREE (%) 24.3+50 25.1+45 0.469
PFCi/KIEY (%) 63.0+6.3 62.0+6.0 0.470
AL L (mg) 4004234 377+195 0.644
3 (mg) 15.7+2.1 49+15 0.057
H)D L (mg) 1747+674 1538+418 0.127
EESFN (mg) 186+63 162+38 0.063
i (mg) 6.6+2.1 57+1.3 0.039
E23IVA (ng 340+164 306+116 0.317
LF/—IL (ng 164+97 13771 0.182
HhoFy (ug) 2074+1297 2005+1079 0.796
EA232D (ug) 40+3.0 28+20 0.066
EAX32E (mg) 5.5+2.2 48+1.3 0.142
E 432 B1 (mg) 0.6+0.25 0.52+0.12 0.188
E4232B2 (mg) 0.78+0.39 0.70+0.28 0.295
E423>C (mg) 75.2+50.0 69.8+41.9 0.608
fafnAEInER (g) 13.0+6.3 11.7+38 0.286
—{fi A faFnfsnER (g) 15.2+6.3 13.1+3.9 0.104
2 (i A~ EaF0AE H & (g) 9.7+338 8.3+25 0.071
aLATFA—IL (mg) 2244131 181+85 0.107
Bt E (g) 9.8+3.7 8.8+28 0.186
BIEHSE () 6.3+2.5 53+1.4 0.033
FEF (g) 508.4+155.1 422.8+151.4 0.009
HAE (g) 16.3+8.7 14.0+58 0.206
N ] (g) 36.2+32.8 28.5+20.6 0.219
AN () 25.1+18.9 17.2417.1 0.047
k] (g) 45.6+25.4 38.6+17.8 0.181
UN%E (g) 28.0+24.8 20.2+17.1 0.123
.58 (g) 129.0+169.2 138.5+132.6 0.784
B (g) 38.2+61.0 65.1+47.2 0.807
hErEE (g) 69.1+42.5 48.3+20.7 0.016
EYiE (g) 163.24+195.9 165.1+198.1 0.964
fbHELE (g) 2.7+22 22+1.6 0.314
515 (g) 183.2+197.5 150.8+168.2 0.429

EHHIZERE (Student's thRTE) * p<0.05 vs 140K#mEf (Student's tHRE)
EMENETEYERBEERE FFQZHAWTERHLT:
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£7 ACRT4yIRIERSHIZET550g GCT 140me/dIA LICREETZER

ETIL1

Ay Xt (95%CD)

P

ETIL2

Ay Xt (95%CD

p

£

BMIFE %K
EEEE
IRILF—ER=E
K IEFE(DM)
FRFENRE
HEENE
KEHEENRE

BEELLEVELHD H
BEELLEVELHD B
BEELLGVELHD F

BEoTLNBIEAE

1.220(1.070~1.390)
0.928(0.724~1.190)
1.340(0.361~4.960)
1.000(0.997~1.000)
0.969(0.524~1.790)
0.995(0.989~1.000)
1.010(0.984~1.030)
0.956(0.925~0.989)
1.200(0.860~1.680)
0.913(0.425~1.960)
0.884(0.308~2.530)
0.048(0.005~0.457)

0.003
0.558
0.664
0.851
0919
0.121
1.030
0.009
0.280
0816
0818
0.008

FHh

BMIE#K
EBEEE
IRILF—ERE
K i&FE(DM)
FRFERE
HEERE
REHEENE

TENGVELHS H
IFENGVELAHS B
EFEABVENHD F

FE-TWBIENZ N

1.240(1.090~1.420)
0.920(0.716~1.180)
1.510(0.428~5.300)
1.000(0.997~1.000)
0.917(0.494~1.700)
0.995(0.989~1.000)
1.000(0.980~1.030)
0.953(0.921~0.987)
1.170(0.854~1.610)
1.150(0.531~2.480)
1.120(0.725~1.720)
0.046(0.005~0.442)

0.001
0.515
0.524
0.894
0.784
0.092
0.737
0.007
0.323
0.726
0614
0.008

RE-FEBXREF1:FFER 2:584, 5[0 3:582, 3@ 4 B1EEE 5:FEAELENETR
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=8 FEERIIZXD50eGCT-BEFEIBDLLE

(BAfsT) 29 LU 30/ ~35kiE  35mLlE pfE
n=94 n=70 n=31

YR RFZE AR R I HE B mg/dl 774+123 791+11.1 77.9+103 0.667
50g GCTIZH 151 R {E mg/dl 103.2+226 1125+31.2 1147+241 0.031
BEIXRUEEES % 85.1+17.9 89.6+13.3 87.3+21.1 0.244
KEIIKUEZERS % 840+186 90.0+13.0 854+228 0.093
EEZDOHMBEBELHD % 3444249 4434305 446+256 0.039
FEHENAHS % 43.8+36.9 36.7+375 4144342 0473
BEZLEVENDHD B 5 B B 3% 35+15 40+15 39+15  0.097
BEZLGVENHDS B [ 48+07 49405 47+0.7  0.409
BEZLEVENHD & 4 48+05 49406 49+05  0.953
NEBITEIENHD B ] 5ER % 48405 49403 48+0.7 0452
NBTDHELHD B - 36+1.3 36+14 37+13  0.931
NBTEHIELHD F - 3.8+0.9 40=+0.8 38+1.0  0.463
FENEVELHS & ] 5ER % 33+1.6 36+16 33+17  0.398
FENLGEVLELHS B [ 47+08 48406 49+05  0.288
FBNGVELNHD F - 42+12a 39+14 ab 34+15b 0015
FR-FE-BEBLEAS B SERE 14+06 14+06 1.5+07 0616
FER-EFX-BEIBNAESD R ]» 2.1+0.63 2106 21+08 0983
FR-EX-BEBNESS ¥ 2407 2.3+06 23+07 0572

THERERE

(Tukey—Kramerf& 7€)
XRE-FEREBIZ1:(FZXER 2::84, 58 3:582, 30 4:B1EEE 5:(FEAEENEEEE
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K9 FHBEHNICLDIERBEMEDLER

ElE (Bfi) PLT-AYEN 307% ~ 34k K it 35mE LA L plE
n=94 n=70 n=31

IRILF— (kcal)  1571.0%536.9 1640.4+448.9 1662.5+461.2 0.552
B INDE (g) 49.6+19.1 52.1+16.2 55.9+16.6 0.217
g1 (g) 43.0+19.2 447+16.8 48.3+18.4 0.374
WEE (g) 236.6+75.4 246.7+69.3 234.2+50.8 0.582
PFCAVINDE (%) 125+1.8 12.7+1.9 135+2.0 0.063
PFCREE (%) 24.2+5.1 24.2+4.6 25.8+5.2 0.291
PFCR KL (%) 63.2+6.4 63.1%5.8 60.8+6.8 0.152
AL (mg) 3724189 405208 4514349 0.240
% (mg) 541+23 57+1.8 6.1+1.4 0.228
UL NN (mg) 1641647 1740648 1967690 0.057
S STy FN (mg) 17566 185+57 20253 0.101
N (mg) 6.2+2.2 6.6+1.9 6.8+1.8 0.287
EAIA (ue 316156 3494160 3854189 0.101
LF/—IL (ue) 15080 16697 180124 0.253
HhOFy (ue 195241334 216441291 242041624 0.233
E432D (ng 34+27 40+32 47424 0.086
EAIVE (mg) 52422 55422 6.2+25 0.098
E432B1 (mg) 0.55+0.25 0.58+0.23 0.63+0.21 0.233
E432B2 (mg) 0.72+0.34 0.80+0.37 0.89+0.48 0.095
E432C (mg) 69+43 80+59 84+47 0.215
faF0AE BA B (g) 12.2+53 13.1%59 14.2+8.0 0.214
— i g2 F0AE B Bk (g) 14.36+6.12 15.04+5.84 16.20+04 0.325
Z{h A faFfnAs inEL (g) 9.22+3.91 9.59+3.49 10.46+3.36 0.271
aLXFa—)L (mg) 2054106 2254153 246+112 0.249
BYHHERE (g) 9.1+4.10 9.6+3.2 10.6+3.0 0.253
BIER4E (&) 6.1+238 6.1+2.1 6.6+1.8 0.648
FBRFE (g) 496.5+176.6 510.7+1455 456.0+121.4 0.277
HAE (g) 15.0%7.9 16.8+09.1 17.2+7.8 0.297
N (g) 32.7+33.2 36.2+29.7 43.0%+29.2 0.284
BNEE (g) 21.2+16.0 24.1+21.0 33.3+195 0.007
R%E (g) 43.7+£256 43.8+23.1 4894245 0.572
OGS (2) 25.3+18.3 28.6+31.7 29.4+19.1 0.592
L5 (g) 112.84+120.7 139.4+128.2 160.8+298.4 0.310
REF R (g) 67.0+60.4 69.9+66.8 84.6+112.6 0.509
RBEFR (g) 63.4+48.1 64.9+33.2 78.4+28.6 0.195
K% (g) 139.7+157.7 190.7+240.0 174.2+182.7 0.241
f¥ESE (g) 24+19 2.8+25 29420 0.435
¥ (g) 183.7+209.6 170.3+166.4 180.9+204.2 0.906
) HRERE (Tukey-Kramerf& 7€)
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£10 O RT4v P EIRAITIZEIT550gGCT 140 meg/dILl EIZREES 2 ER (305% LI L)

ETIL ETIL2
Ay Xt (95%CD p Ay Xt (95%C) p
BMIfE %k 0.970(0.799~1.180)  0.760 BMIFE %% 1.000(0.825~1.220) 0.966
EFHEE 0.776(0.152~3.960)  0.760 EFHEER 1.010(0.216~4.690) 0.995
IRILF—ERE 0.998(0.994~1.000) 0.300 IFRILF—ERE 0.999(0.995~1.000) 0.602
K& E(DM) 1.060(0.497~2280) 0874 K ik FE(DM) 1.070(0.469~2.430) 0.874
FRFENRE 0.991(0.983~0.999)  0.035 FRFERE 0.990(0.982~0.999) 0.029
HEHEENRE 1.020(0.991~1.050)  0.173 BEEERE 1.010(0.982~1.040) 0.454
RBHRIENE 0.971(0.938~1.010)  0.095 REHFRIERE 0.969 (0.935~1.000) 0.086
BREREDE 0.998(0.990~1.000) 0506 RERERE 0.997(0.990~ 1.000) 0.434
BEZLGLEAHS 8 0716(0239~2.150) 0551 FEIEVENDHD 1.160(0.329~4.090) 0818
BEZLLGLEAHS B 1.180(0.780~1.770) 0439 EBNLLEAHD B 1210(0.783~1.870) 0.392
BEELAVELNHD ¥ 0737(0114~4760)  0.749 EBNLLELADHD 1.470(0.852~2.540) 0.166
EoTWWAIENSLY 0.026(0.001~0537) 0018 E-oTWAIENZ 0.025(0.001~0.638) 0.026

(Logistic regression analysis)

XRE-TEREE:FFEE 2:384, 58 3:582, 30 4 BIEEE 5:(FEAELRNETE
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BEOHSE MEOKE

HAANDRAEFGZTENICTRY B E2RIFE LT 2 4E1EHEK A
HFRXTOTHENREML VWD ERNRELAMELE > TV 5,
— T, HRICEEZAZWVWIEERARANEFE LM OME & EE DM,
WEOFA Ty FEEORLDREMNREAEETEZEXL I LN TE
TR, TOFRLELT, REAZANT VADAHEHELRERER
OHBEbLHREINLRTWD, L2rL., #FFLZRE L ZHEBEDH
FREBH TP TELT, ERBREICOVWTOHREITIZL
b ETRWVW,E T MR L L THESEE A RIC T5g06TT & 17 W,
RS RE T EARBEOENOBEEE R L.

ZTORER EBHERIT 20.4£0.6 5% . F ¥ BMI 20.5£2.4 kg/m?,
R RE NG R 1T 256.9+5.9 %D L TR WEHEFEE O 4 FIZH N
WHEENBO SN, BMI % 18.5 ke /ni & 25 ke /nd T 3 AL 1T 4y
JheltZ A, HERAEIRTH 18.5ke/mM L FOFIXHME 16 4
(8.0% ) IZ* L &Mt 2664 (16.9%) THH, LEMERTHOD
o3 kMEo iraEICE» >, BEMRHBEFE L BIT B X RKIE
MiRicEETIRD N ol n, B L TELEED T Y X
flt > BFFEICB T &Y

%)
AT HEITA AV Ay WE DD RN R L., BEHE A @I

(Y

s B mhol, . bhbiid, —E
&

R

HERTL2NMARBREIT oL AL )

>k
il

L DA v AU Ay W RE
Lk X LT B kB E T
BHEEAEONARRBREZIToT- A, 3HABICA 2 U U550

T ELEZ, S HIWIK, EFICA A

=

m

FETFTLEZ, 22T, 82 & L THEFELEZIRITHENHRE
ERAFES, WHEOMBMEIZO W THRF L L,
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45 BMI 1% 20.8+2.7 ke/md . KAE NI =X 27.2£5.5 % & 1% %
M) 72 AR ¥ O B A 2 1T T5g0GTT 2 4T - 7= #f B . 75g0GTT 2 Kf [ &
(22T, 200 mg/dl L EOHERFAIT 654 (2.6 %), 140 mg/dl
LIk 200 mg/dl R OERMOF T 704 (35.7 %) fFA(E L. #F
e 1 ERARICK 4 BICA MRS MENRB DL,

75g0GTT 2 Wy M f % 140 R #E & 140 LL BB IC T . K. &
MEBBRBEESLRARART LB L LA, 140 DL EEE T, K5I %
N 264 %L AEICE -T2, 70, EMEREICTHL R EIX
o le, FARICEFEEBRLEOBEBREZ RS L 140 L EHEICR D A
T, VA ERERBTDHDZIEDNZ VARSI ABEEZAITHL EAN 20
CERR RV EHENCARVWHEEEROWMEMELH S N E R o,
T T, HAFERMEEFEROTMERO D DM RO %3 &L
TEBEOME % X5 IC 50g6CT R & BAETE L OBEL BRI L 2,

RS HOFEEERIL 29.84.5 . FEY BMI X 21.0£14.6 kg /
m ., EAE NI ERIT 29.614.8 % LAEER KK TH o7, 50gGCT 1
RO EZ2ERARZET A KT A4 12 & 26 E O RN H
B A7 ) —=v 7 ORFMEICESE 140 ng/dl ML EE2 B L LT
S LT T A 140 meg/dl R IX 169 4 (86.7% ) 3 £ U 140 me
/A1 BL E o B HE T 264 (13.3%) 1R L 72,

140 mg/dl R #E & 140 mg/dl LL E#EIC . A E S BMI, &
MEDHESRERAEREERLEZEZ A, BREFEAX A LVTEEIA
bV ode, LU, 140 mg/dl L ERE DO R EEBIUCK I CTlIT =
AN F—HRE, BHEOBEERBSABELXLD oo, . FinH
31.8t3. 6 m e AEICEm< . BEIEH & LT, K287 &

D HE > TWNWDHZI ENRLZEZWWANTH - 72,
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50g GCTOFRERITFEWMICEI o TERRB DO D ., HEH O
e 2 30 AR . 30 A ~ 35 oKW . 35 L Lo 3HEIT T TH
5L, 50g GCT 1 HERIMEIZ 36 Ml LA R bEL-7-, BRAEFICO
WTHELEZA REOHMBEN D1, 15 EDFERNRVEN
HDH] 3B EU EDOANTHEICE D o1z,

30 ik LA b4t > 50g GCT B PEIC B 3 2 R IZ > W THE L7z
R, EIREFOEBMEO A v XX 0.991 (95%CI 0.983-0.999,
p=0.035) THV, TEFOEMEN PRV LAERTH D
HmRnAELNRTE, T, [BFEEARXRPITENDL] &2 [E/8E X
METAERLZ ] KWEELTeYZT 4y 7RGSO EIAT > 28R,
FEFOEREO A v XX 0.990 (95%CI 0.982-0.999, p =
0.029) ThHVH, AIRKICERFOEREN LR VW I LPERTDH
DMHMm AL, o, BEEBIEVW LT, EHb60FET
LIZBWTS 140 L EHICRR 2 EHR TH o 72,

BRTESIE, bORRPENEBFICHRNLIZ LR DR o m,
AGEEBWR A SNICRERMELE o T WD, EIXHEH O
GFCR L CEEEZHZMHEEL, 2 X FRY v 7 v K — 40K
WSS ERMBEELERBL CWWDE, —F T, HEHORE
CEHLTHEMAABEZZE IS ATV ARALS, BEEHEEZOMRWVEAD
FHEZEEIRENAT VALEIEKEELBE Y, L2ALRR® L,
ARV THERBREOEFEFENZLSFELE, 20O L
by HEMAET TR, EFEETCHLo CTHLHABAET LD R
V==V 7 %o TWLK REIXNHDLHLELEEZEZXDH, PTH, HH TN
SlELMETHY FHICHETEEEFIENRHFOY 27 B8 RE
SHIZFERTLIAEERXH LD, IR ~DOFEEL KT WL

89



HAbILD,
AR Mo BE AR

SIHEMNMNER TETCWVWAWIZI ERERLER->TEBY, 20 &

Wik

HEFICERE, SHIAFELZ2AEXTCWVWTYH +

W RN b L TWns BN, 2ThbidE
BT 2L XEET, TR THEEHELZERL., AIXZ2E®RT 2177
VADENTERFEEZTLILEN, EFRRERF LT T L1201
HEETHDEWVWZD, 2O LEBEERIERKE FPHICHL DN DL
Ezxzoind, BRI, BEEBRXRIAALREZHEIELL, BESXKED
MEL LN, EOARERMEDO D D EFELMELTIRITHDH NS
REREBRBICIKNLEEFEZ2T 22 EX0MBE LICREAT 217

DIENHETHDL, SHIZEFREFLET TR, " T U RAELLE
AR logEz@HnrT L AFEFEBORITmY AL D EE A

AANVERT ZEHLERETDH H,
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KWW AEZFITTDCHRLY TWHIOh Wil &EEL L NKRPEEHAR
BETPHOFPEOER. NEEITMTPROFZEDOEKRLR S CICHKE
DERR, ARPBEOMEmOERR., AW RS Bk AW MEE
WHEHEEEREREL AR, AWNROBMB O EFERICES EH L., O
EFVBAHBLET ET,

Fl., 20X M EOERESELS ESWVWE LR AR B M
HoBEAFBREEINEAK, 4 TRZPERTFERE R R EE
TULOBEBOERICEHH L LT E4, Db THEEZEITT D
RREAZEZ TKESVWELEFEFHELF-RRAEAICL KDY
BILBLETFZ2E LB RKRZOAKOBEREZBHS VAL LT E
E

REBEIC, RFREAZUR, DO FHRLICIHENWZEE EL
AR ERFREREEER AR BRI E R, LK
T FE . L)l on . T AR BERICESEHLL LD BAL

i

LR X3,
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