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A Akl el Aol dakS vl A& 29
stz A4 shed o}, o n mlZol AL} ol &8l Hu) o)
Aol Fdstebe 3771 9l mi ol gl e ga

i tsof Thel mhe of 7o} 4 2 3}eH(Osei, Cottrell,
and Orabella, 1991 ),

x-“;(}l:!l—ﬁig}— vl ulo. zgxoLoL]o‘]/q o] -g-a]z{ oLMJ,}
el gol 3 mlx= 29lo] ¥:u)(Zimmet et

* bEdoiota s e
** o) Shod hol 657 4] Eof oFa
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al, 1986 :King, 1988: Zimmet, 1988 : Paterson,
1993), AlAIAHE9 Az g} Ay zol B jubap
(deep abdominal fat), 2 £ & (waist hip ratio) % Al
&5 A o}t wEsk 5’_?4 AEE, s 9 19l
U EFE 2 slE 2<lo|oi(Déspres et al., 1989 :
Kissebah et al., 1992 ; Charles, 1993), Z3] Al 422
#F#] 4 (body mass index, Quetlet index) 9! Abofj 4}
7hg wel ol g5l vt 42 §Fqle] A9 o5kg /
oy o] 4-g vluke 2 735 3 (e, 1992), AlX| W gkx] 4
ol &7 3le] wjuko 2 WAL gl falu] o) £ oty
Babe] AR A = FE Juds Joa & g
fr&a w7} 9ok 1996).
A F 7?—% AV B A st 7| 9pal 2 9|
& FIHAA Qg A g4 o)
Ax duy 43 e 2 gy ”&%7’“
Qlejrh(al%, 1982 ; Despres etal., 1989).
b 7kA] 2] efoll A & o iy %XH A
PL iAo dunl dAg o xd &
Z27] gl A gl & Jghsaolgt o
| (Shaten et al., 1993) % et =boff o}
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20~ 4541) 7 $oz 4 A2l gdet A
Heztoegs A3 An oz 2y
i glow 23t odel A
M, Al A Z]—/F‘(bOdY mass index) 7} v] 43 467
A7) st Reh. 2 F ol EENHZ%' Fxy &2 17}
A9 153 2437 gl dag 19-S 25
5 shod 204-(=F 207, nHas 20%) & &
ok
zTo AEL FArt 84, AR} 124
i 7+ 64, 308 - 84, 4007} 6%
olglewm HE A& A Fo] 35.1+£7.074], t2Fe
34.5+7.274 ol HHFE AFE& A Fa} fzFo)
7t7} 64.249.99kg, 64.2+11.35kg o|3lom] HF Al A

£ 1.63%£0.08m, 1.63£0.08m o|glx, 4%~ &g}
129.0+17.14mmHg, 115.5+15.38mmHg, o] <}7|
< 85.5+11.46mmHg, 78.0+13.6lmmHg, 37 Al
A= 4= A Fe] 24.243.50kg /m?, oo 24,
1+3.40kg /m® 011

rlo

Q

[l
T

7T A A AR 9 104] o] e 34
S Akl obl 8 Als}gx} Aol ©% Zxehal o)
wio NAHE 23] 9ole YUY e MR =
ZE gl (E 250m+ 25 75gm) S 3ELEQl A

=5 ool Txg §e0g ollE 308, 60, 90,

AU A ste] AL Bsloiny
Ay APE 94 22 Guage Angioneedle(Becton
Dickens, USA)¢ #A®e] Hx4 % Heparin lock
(Becton Dickens, USA)& #2510 A2 3hu 3)qd
2,54 ZF 5Y & ANoll4 WE sl on 247 5
ok et Abel ol A HALS A @ Aok,
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2) ARz 24

(1) 414 &=} 4 (body mass index, BMI)

o] 54 A F Al (Soehnle, West Germary) s} A7
(i3 A=) 2 AR} NEL 248 3 ﬂ]%(kg)—g Al
A(m) el A F oz o] AMA e 45 Al Eagict,

(2) 93574 37 (skinfold thickness)

9 357 54 = Lange Skinfold Caliper (Scientific
Industries, Cambridge, Maryland, USA)& o] &3}
670 H9lell4) mm7tAl 23] 24 sted HFHE AL 3}
Adrt. A7) F L5 A s AR e B ﬂxli—‘f—
el lem o7l R-# o)l Culiper & 2l o 2 < 44 &
FAEHA heiAlE tEE 10
FASEA HEER FAE 2Ashodct o
AELFAFAL AR5 ol 4] o] fubz
A5 AT ARE Aol HT

(olecranon process of ular)e} Az ol

j:i

(o]

it
"§
§
ﬁ
Jnom o
_?_I;
N

dr o n oy U nl
rﬂ\,l_’

afoo ol

A 2
rj
NN Hr ol

°{N
r"\i
mw,
2
~
0%

(acromial process of scapula) A}o]¢]
dpe] 4ozl F2hA 2 ahvbE 29 E 24 gl a,
stpe) AR FAFAE A4FL shukziof A,

= Aol s A5 (iliacrest) o] uhi}i By

¥
Z4stoden, 7l&e Adod izl 458 dAg
IS

oX
o

2
2

1L

(3) %8 (waist hip ratio, WHR)
qez2lE Adle Aol 227 3L Avrts
= 458 = oA greater trochan-
ter) & AvE FFAM Hd E8 5 mmAr 23 =%

O
¥ HFAE AT R delsels £y

(4) %A =] 4} (percentage of body fat mass, % fat)
3} A 2]yl #F(lean body mass, LBM)

%A A ukst A zubek e Bioelecrical Impedence
Analyzer (SIF—891, Japan)& ZwWeolA =33 GIF
—89U( A, dF)E Agoted 24319 ck(Lukaski,
1987).



i o =
AAHBE 241 FAFH LI (2GRN A4,
1991) & 7|22 b= g 2208 o] L3}od A 3lgdr),

5) £l %5(glucose intolerance) 43

15 3 g elolel o] A AnkrFE
(1979) ofl of &) 253k sd ok,

7 4 (normal glucose tolerance : NGT) : B4
drdol 115mg /de mimbel 3, 2 g3l & 303, 60
i 90% Al el 4 ¢ Hebo) 200mg / de ] kol n] 1204
¥ drtol 140mg / & =]ukel #

W &5 4ol (impaired  glucose tolerance : IGT) :
54 drde] 140mg / & vl =ke]n] 30, 602, 90 A]
Aol o] Arfe] 19 ¢4 200mg / d ©] o] L 1208 o
o] 140—200mg / & Aho] el 7,

% (diabetes mellitus : DM) : 234 &
140mg / de o] 4ol = 308, 604, 904 A Hojl Al o] &}
°] 14le] 4} 200mg / dé o] 4be] 1, 1204 et
/de o} akal .

opd

7 Glucose analyzer (Hitachii 747, Japan)-& o]
% 2= Aoz 24 sl n WY 3mE NaF
A &710ll Yol AP F7boll =400 WA

i AEF L 2esto ZA A 7AA -20C
9127 Daiichi(Japan) ol 4] ) z4} kit &
Ao s 24319}

]

2 v E 2 (Total glucose area) =(CotrG1) /24C,
+G2+Gs(mg / d)

ol#el Zuled A (Total  insulin area)=(Io+I.) /
2+ LA LA 1o uU /e

l&# /% %] (Insulin glucose ratio, IGR)=ql%
& Eulnid /8 Ealx

Lo, By Lo, Do, 1o s 2 84), 304, 60, 903, 1204 4]

ol el dA qleal 2
Go, Gi, G, Gs, G1: 54l 308, 605, 90+, 120
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%%1%“1 %V‘J% —‘i—"&%ﬁl} 57H Al ol e} wpex
et edez A489n Ao zie A7
FA ol mE AR T AR A g g3
W FUE AALL YR ARAAA S s} =3
drke] T, e T 9l qlgwl /A wj =
AEAAAE S92 dE e 2 E Duncan %2 o] &
Al

A= 3 cleel HAo] ek nlxk wigl e o}
FHALAE o8t} =uglos Auny
(ALF4 57, B58, %A, AR wer), 32
A AR ARE 28t} o) 5 SR =yuo s
o] ABAFI Fe HEE 29 d 1079 Helow

101.11+18.60mg / &2, 102.56+25.63mg /d o) =,
AVA A A 7} 25kg /m? =] =2kl A4 Z3} o 2ol 4]
© 83.36+4.08mg / ¢, 84.82+9.59mg / & = §-2] 5} 2}
ol & RAHF=12.32, P=0.0012). T 54 ql&als
AV A A 2] 47} 25kg /m? of kgl A -3} of 2ol 4)
74 9.4247.184U /ml, 11.95%9.93,U /mio} ) 7 , Al
Al A P2 57} 25kg /m’ v =ke] A2t 2ol 4] =
5.19%3.47,U /ml, 4.342.73,4U /ml.e. 2 §2] 5} 2ol
& ZUHEF=8.93, P=0.005). ¥%4] Q<2 /& c}n)
=R AlA M 2k Al 47} 25kg /m® o] Abo) o] 25kg /m?
mlkel Foll wlste] ol oA Eohi(Fe= 6.48, P=
0.0154), AR A &= 47} 25k /m? o] Ae) x}1dF 5} of
FTEA el /¥ gu] s 2b2 0094005, 0.
0.10°1 A2 A1 A A 8kx) 47} 25kg /mf w] kel xprd
= 0.060.04, NZT 0.05:£0.03 o} 1

®
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2) A4 dgs olse 3) dtel Fuid, odedd F4 o ol /e v
Al A Bk =7} 28kg /m’ ofAbal A Foll A 9] d gk doto] FulAz qleal Fuige ANASA4)
2 AFNEE 608 ol 206.00+63.18mg / &2 7} 25kg /m® o] gl ol AAHE#A 4 25kg /i’ =lrkel
ek (F=130.47, P=0.0001), °|% Ft4slE 7 &g ol BlEte]  AH(F=15.67, P=0.0003 ; F=9.72,
Bolow 1208 d52 153.44+66.38mg / ¥ 2 A A P=0.036). 7k¢] 2ol & chgum g 74 2 ALA 4 gk
ARt A4 o] AN H(F=39.17, P=0.0001). 47} 25kg /m’® o] AHel A} cfz2F o] AlA AR
dedlitu] AL Wul olgyle AP 45} 4 25kg /mrlabal AE 2ol wldled Helbat
25kg /m’ ojAbel A F Wz FolA) A gk A el Fad ol Ao 2al 2.
AFE 60Rel b Eekm(F=37.44, P=0.0012;
F=13.38, P=0.0256), s 2F-& o] ¥ b= = Ake 2. MM E K| =0f] mhE AHAF o} CHx 2o AKX e,
Holovt hd Tl 1208 AN AR RFaE A o HEAE Y daie et
ke (F=12.30, P=0.032). c}Fvlmz 548 A7} 4l
A g2 57+ 25kg /i’ o] Akql ol 25kg /m? w)akel AAEZ, AR, A A o 300 of k4 A
ol wistel At} olgalo] Fekeb(2al 1), Habs Al Ak ol de} wimd 23} AMLgA

Table 1. Body fat distribution, serum lipids and dietary calory intake in offsprings and control subjects by BMI

Group BMI=>25 BMI<25
Variahles Offspring(N=9) Control(N==9) Offspring(N=11) Control{N=11)
M SD M SD M SD M SD

Skinfold thickness(mm)
Biceps 17.0 8.01 13.8 6.67 10.6 2.95 14.0 5.58
‘Iriceps 19.9 7.56 184 7.79 18.9 4.70 20.0 5.65
Subscapular 30.2 6.22%** 32.6 7.96** 18.1 4.73 18.6 5.15
Suprailiac 19.3 7.72* 19.2 7.13* 14.0 4.25 15.3 5.44
Subcostal 32.9 5.92** 30.3 6.75%* 21.6 6.39 23.1 8.60
Abdominal 37.1 8.61%* 40.1 2.24** 23.8 6.23 28.6 8.31
WHR 0.89 0.03*** 0.90 0.05*** 0.82 0.06 0.79 0.05
LBM(kg) 93.7 6.63 5.8 7.15 43.2 7.09 42.0 6.10
% Fat 26.3 7.03*** 24.6 5.66*** 24.8 4,66 25.5 4.13

Serum Lipid
TC(mg /d}) 197.3 37.58* 187.0 32.85* 168.6 36.28 170.5 29.68
TG{mg /dl) 1811 132.78* 184.4 95.81* 71.8 22.49 111.3 76.32
HDL~C(mg /dl) 34.6 5.09** 42.0 6.05* 50.5 9.61 50.1 13.05
LDL—C(mg /dl) 126.5 43.30 108.1 39.81 103.8 32.97 38.2 29.36
FFA(UEq /D) 799.2  345.59 806.9  628.10 680.6 157.85 626.4 168.51

Dietary Intake
Calory(kcal) 2140.6 260.0" 2468.6 919.1* 1858.1 463.6 1868.0 498.7
Protein(gm) 9.9 26.8* 101.0 44.3* 76.1 24.5 7.7 25.1
Fat(gm) 49.1 13.0 62.9 32.7 47.9 12.1 41.5 14.3
CHO{gm) 310.5 46.7 324.2 78.4 278.4 67.2 298.4 72.4

*P<0.05, ** P<0.01 **P<0.0001 only in BMI

WHR : Waist hip ratio HDL—C : High density lipoprotein cholesterol

LBM : Lean body mass LDL—C : Low density lipoprotein cholesterol

% Fat : Pecentage of body fat mass FFA : Free fatty acid

TC : Total cholesterol CHO : Cabohydrate

TG : Triglyceride
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Insulin{uu/mt)
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@@ Offspring BMI<25(N=11)

O —0 Control BMI 225(N=9)
OO Control BMI<25(N=11)

Fig.1. Serum glucose and insulin concentrations before
and after oral glucose load in offsprings and con -

trol subjects by body mass i

ndex.

7} 25kg /m* o] Aal Fo| 25kg /m? v]mkel ZFuch A
AES ATAY, le o 220 e S0t §
SetA A (P=0.0001, P=0.0255, P=0.0002, P=
0.0001), &&= % AL =& F%cH(P=0.0001,
P=0.0001). A1Z# fzze] AAYrzEs g9
& zkol 7} glgiet,

AR g0l whabd FAA AL ulm g} A 22
# A 2g mRolA Al 47] 25kg /mP o] gl
Tol 25kg /m’ w|utel T ¥ o} EFa) A S Sy
o] #2537 & b=, High density lipoprotein chol-
esterol< o 3tA WokcH(P=0.0441, P=0.0024,
P=0.0003). & )AL gold zho]7} gdA
2h ALA A 2k 2] 47} 25kg /m? o] Akl F3} 25kg /n?? ul
ukel o) Hitgtel AW Adwch Eokch g
B 3o o k4 F bl ko A d 2k 4] 25k
/m? o] abql o] 25kg /m? |kl F ek 2 eH(P—Q,
028, P=0.0428)<{Z 1).

1500 4

Total Glucose Area (mg/dl)
a
o
N

10004

Offspring  Controt

500 4

&

2]
S
=3
x

200 4

Tolat insutin Area (uu/mt)
8
X

Offspring

064
0.54
2
S 0.44 g
3 5
o
a
§ 034
32
Qe
£ o024
3
@
£
0.1
0.04
Control Oftspring  Control

*P<0.05, **P<0.01 only in BMI

BMI220kg /m” [JBMI<25kg /m?

Fig.2. Total glucose area, total insulin area and glucose/ insulin ratio in offsprings and control subjects by body

mass index.
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Table 2. Major variables infiuencing the total glucose area

Rz shs] A A274 A3

Variable Parameter Standard TforHo: Prob>T
estimate error Parameter=0

Intercept —340.3064 535.5486 —-0.635 0.5303
SS 12.3572 6.0216 2.052 0.0496* R? 0.4696
SI 1.8030 6.9912 0.258 0.7984 AdjR* 0.2612
SC —6.3851 5.4139 -1.179 0.2482 Fvalue 2.253
ABD —3.8960 4.2389 —0.919 0.3659 P value 0.0406
% FAT —3.4221 7.9214 0.432 0.6690
LBM —3.6264 5.7522 ~0.630 0.5335
WHR 1091.9122 704.7338 1.549 0.1325*
TG 0.2111 0.3262 0.647 0.5227
LDL 0.9300 0.7428 1.252 0.2209
FFA 0.0277 0.0840 0.330 0.7442

% significant at the 0.1500 level.
SS : Subscapular skinfold thickness
SC : Subcostal skinfold thickness
%FAT : Percentage of body fat mass
WHR : Waist hip ratio

SI : Suprailiac skinfold thickness
ABD : Abdominal skinfold thickness
LBM : Lean body mass

FFA : Free fatty acid

Table 3. Major variables influencing the total insulin area

Variahle Parameter Standard TforHo: Prob>T
estimate error Parameter=0

Intercept =691.0071 279.4743 —2.473 0.0198
SS —1.4752 3.1423 —0.469 0.6424 R? 0.7074
SI 7.7958 3.6483 2,137 0.0415* AdjR* 0.5924
SC 2.1507 2.8252 0.761 0.4529 Fvalue 6.154
ABD —2.9195 2.2120 -1.320 0.1976 P value 0.0001
FAT 1.8007 4.1337 0.436 0.6665
LBM -2.5006 3.0018 —0.833 0.4119
WHR 878.3762 367.7631 2.388 0.0239*
TG 0.2834 0.1702 1.665 0.1071*
LDL 0.1233 0.3876 0.318 0.7528
FFA 0.1126 0.0439 2.566 0.0159*

* significant at the 0.1500 level,
SS : Subscapular skinfold thickness
SC : Subcostal skinfold thickness
FAT : Percentage of body fat mass
WHR : Waist hipratio

FAlelch 1990 wxm
o1 o) ZAL7)E J—j’.tﬂ

=

F4 o} A2k ofl w)et 1980
ool ¢efvtel o] o] A} Zobeln 9l
0—1]: 3%0‘“ olg——l‘ M
Z 3 7] el 4

SI : Suprailiac skinfold thickness
ABD : Abdominal skinfold thickness
LBM : Lean body mass

FFA : Free fatty acid
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— Abstract —

Key concept : Obesity, Glucose tolerance, Insulin se-
cretion, NIDDM

Glucose Tolerance and Insulin Secretion
Patterns by Body Mass Index(BMI)
in Offspring of Parents with Non —
Insulin Dependent Diabetes Mellitus.

Moon, Young Im* - Park, Hye Ja* - Chang, Young Ae**

This study was designed to assess the body fat
distribution, and also to investigate the effects of
body fat on glucuse tolerance and on mnsulin se-
cretion pattern by body mass index in offspring of
parents with NIDDM,

The subjects consisted of twenty parents with
NIDDM who had been admitted to the Department
of Internal Medicine or had been seen in the out-
patient clinic at Kangnam St. Mary’s Hospital,

*School of Nursing Science, The Catholic University of
Korea

**College of Diet and Nutrition, [hwa Women's University

Catholic University between February to March,

1995. Twenty offspring were randomly selected from

forty six offspring of twenty parents with NIDDM.

As a control group, twenty healthy people without a

family history of diabetes mellitus were matched by

sex, age and body mass index(BMI ).

The results are as follows :

1. Mean fasting scrum glucose and insulin levels and
insulin /glucose ratio were significantly greater in
offspring than in the control subjects with BMI =
25kg /m* in the offspring and in the BMI<
25kg /m’ control subjects (P <0.05).

2. The total glucose area and insulin area were sig-
nificantly greater in both the offsping and the
control subjects with BMI > 25kg /m?® than in both
the offspring and the control subjects with BMI <
25 kg /m*(P<0.05).

3. Upper body skinfold thickness, Waist hip ratio
(WHR), serum levels of total cholesterol and
triglyceride(TG), total dietary calorie intake and
protein intake in both the offspring and the con-
trol subjects with BMI >25kg /m? were greater
than those with BMI<25kg /m*(P<0.05). On the
other hand, IIDL—cholesterol in both the off-
spring and the control subjects with BMI>
25kg /m* was lower than those with BMI<
25kg /m*(P<0.05),

4. The major variables influencing the total glucose
area were subscapular skinfold thickness and
WHR and the major variables influencing the
total insulin area were suprailiac skinfold thick-
ness, WIIR, TG and free fatty acid.

In the light of the results, glucose intolerance and
insulin resistance were affected by body mass index,
Upper body fat, WHR and lipids(TG, Free fatty
acid), it is implied that these are influencing factors
on total glucose area and total insulin area,

The identification of these factors might provide a
useful tool to identify individuals at high risk of dia-
betes mellitus,

Therefore, various nursing intervention programs
to reduce obesity could be given to hoth the off-
spring of parents with NIDDM and to the obese
healthy controls before diabetes mellitus develops.
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