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J8 M

=) Al2Y o] wklelld Qs Bulsa) #ghael g

ofFuieti SlzhuNeh i 2uluh etz Al

MEH - 0147 - 82 - ZBH - M@ - M8 - o| - Aso

N B

ARy el Wby UoE A wlebM)EellA
U&7 Fubgel, i 229 gl A4, llA
Thedt A4 S & 4 0 2 F dewixy
A3t Qlgd Fule) At Fedt 248 Jsw
gleat of= Ao YA AIedAlel i o)
A2 ARkl oHe] gol leh ARy o) 27
o] WHERA UxpHQl wlelAZe] e a1 9w
7h 7] WskEA A7) Qleulialse e B
Qe F71He) QgRlEulse] &4 Ak
H o] 715Ho] Qv HATEE: F uidsdold
oA 7hg 719 Wtz Basigeh”. aeh} o
el 7 52 %8S 714 Pima Indiancl] gt
9151} Mexican-Americanol|4] g 742 #x)9]
HARRA] Qlgwl Fulgah AgAloll ik Agkel
ATEe B IRlERIEFo] 543 olH, olEellA
= dagidido] ARY G uhgo] £ ofj&<lz}

Bl i Martin $'Vo)) ofsp ARY
gl HARiE 257 24 UG A, ol
o 717] A dhAllAE 2318 9wl
ol 7k Zlo] PAER o, ARy Fuos
A ofHE XErol o]fe] 3} (glucose uptake
defect) o2 o3 = rkar gick. 22} o] Ak

b

HL

O}

el K1)

[

B oodie 96dE HALEY|EATAe]l A9
(#HMP-96-M-20-0018)2} Y= 061 o}Fufaln 9
E9 25 g8 XY R o|FoA Zgl

Aedak 19981 649 23

Eapelal: 19984 119 14

YA g4, ol Fulgh e wiFalua

o Mashe g, 2& obdlo} zjofal AellA 1997
d Doi ll Slehl UL i Bxje] A APl
A AEUARHS BAHA sk AT g
ulsah gsigivks ek 2 SeleliE B
Q) gage) B0 2 gl BulsEe) e
Qe ololl AR o A2 wae] Wel £ &
ubg717e) Q4Rl Bulsa Q4R AekyTle) 4
AE oy whye) AGT P Aol A
el obr At sgich

CHAF 5 b
1. Cf &

el 1k 2041~ 40419] ¥hiE oo sgick
it BrellA 75 g ARl AAE Asd &
m}; National Diabetes Data Groupell] ajAjgH Ak
715kl e} oS BRI

AT 7RI E oY Bl Haks &
Agho] glaL, S FuiAlel] dekS £ oFF 28 9
it A7de] glom, el JEHE glm Ay
FeAd Adddss Hole oidAlE st
7R AT SUshl ARy dae
AARRAE AR sl ST 2 ARy
Tl FAE olghy]Zhe] uk 3udoluiel A9 &1l
i, QlgRleR Xgshs diRle Alelsidct

gzt F Yz 1ol ZA7dsl ] AR
7142 Gk Aot 7|23x] C-selol =7} 0.64
ng/mL 2 ol-§- dot 28 HHel|4 Alelslgdrl. = =
R 5 1ol AAEEEE A4 10052
Qt4#%] Zhe] 210 yU/mL LB ‘=1, srE}Zelst Ax

-
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A A7) dEEElso]l 30 yUmL, A7) A&
Bulso] 145 UmLE ohE Re) gkt
A7) A& Zho] A ol ABEAAA A2l
ek

2. o

AAET 174, 715HF 226, FxyT 21l
A AA A% (anthropometry)h 4 AF HA, T
FRSAAE At AL AR A S
ol83iol St 1 & RS TAZANE A
Poba 2ehRl] UPBUT AAE i2lch THY
FHT AN AAHET 13d), 7SR 206, G
i ocllel ] AJisick

1) 3¢ st dA:

10A17F ol FAIFE 24 Aol 7|Ax] HAS ¢t
& AqEE 75 g0 TEE AT FoIF 308, 608,

2wl 12080]) 72k A & gAg Felbled ¥
g Zs9lon vnil 9L C-alel|= 9l Qe
2] 248 g1slod -20Cel] Bfsliry. P glucose
oxidase] © &, C-#e}o} =(Technogenetics Co., Italia)
¢} ¢l 2] (Dainabot Co., Tokyo, Japan)2- HhAH A2
Aoz FAIr)

2) MAMSEMT ZAHeuglycemic hyperin-

sulinemic clamp test) :

WIAFES 200g ol4e) BREES Tt A
SAAAE A 397 TS Sdck A
A o]% 10A7~16A17F FAHES 3t ¥ A =
o] ¢4 8AJol] DeFronzo E'Yo] FiQkel ubleg 2
HollA} Foidt gldralol] izt 22| 25 o] 5
2435190k & Quwls ATl 9 dejEES
F] 28] oF 100 yUmLE FAskL, -SAE el 7]
(negative feedback)¥2lE o] 8sle] g 714 Al
ol 90Omg/dLE YA FAES £ FYUE
ZA31%ic}. ol9)t Zo| =AH g U Aol
IEG FYUEL T AN BE 2Aoge EEG F
S87 2UA] & F Qrk gl FAE e AY
Foll £HA ¢17IR14RIE 300 mU/mLe] FEZ 451
ZAH 50 cc 3 $HAF "ol 2 e 4lofA] Bk i
Hol} Qlglo] B Z2E wARIch FHZHAAS

whAlel 2087 QI 59 oS Rz
AAEM), B4 €7 100 yUmLY HAElE 2
£ o DRINEUT 2T MDOE Aot
ek

3) DEYEYT HAHhyperglycemic clamp test)

RIS At Po] 200g olgel Bl
28 B ATHANAE 24 3QAA Es
90k AL A ol % 10470~ 16212 BABE
% % % 74 93l 24 841l DeFronzo 5'V0] .
Rt ez TAS Aseisich 8% WA
(antecubital  vein)ol] AHE-L 93t polyethylene
catheter & 1, WS AFAol EXT 2L 9)
& 5w catheterE @¢iv} 20 % EEg 1587
priming dose & AFslo] 7PAEFX|Hr} 125 mg/dL
A s A5A171aL olF- SRl "ok H44)
o] gAlso]y] YBlE AWtsle] ExFE AN F
et dedg A ARG g7 QleRl &
Bg Z27) 1087 28 2o dkn, o|F = 10¢
7h o sigick o} ol frikd i AR ¢
3 2 elgel Bal7h s A7) JEE Fa
58 0~10% Alelo] g Qlgaix 2, A7 A&
Enls-2 10~120% Aol o] €7 elgalx) 2 -78l3ir}

4) BH B

7+ Ae FF+EFFexE EABIYck SPSS
programg o]&5lod one way ANOVA 4, thEu]
244 (multiple comparison)@} B2 SA1% o] &3}
o] EA Halelslen] p gke] 0.05 vkl wiE A
Hog folgt Zlog JAsct

d I

1. Chakeol QAN & F diidTel Fdd%e
RAANZTAA] 26.7+0.94], 71EEFoIA 27.941.1
A, Tl 32.5+1.2412 ol S-olst
A Eoteow, B ARGl ARl A
ZFoA] felsbAl Jich (Table 1). o]E Hsk}7]
A0 ARG AR HLRGE ARESIsle] BR3E

2

Az}, AAERSGT} 19~27 kgim® Aolo] i A|AMEA|
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Table 1. Clinical Characteristics of Subjects

DM (n=20)

Control (n=16) FHx (n=22)
Age(yrs)® 26.7 + 09 279 + 1.1 R5+12
Sex M : B 14:2 14:8 14:5
Fasting glucose (mg/dL)™ 90.7 +4.0 9.1 +30 145 + 8.8
Fasting insulin (;/U/mL) 62 +09 8711 6.1 1£08
BMI (kg/m*™ 22107 252+ 11 254 +06
Fat (%)™ 177 £ 1.1 25+12 243 +15
WHR 083 £ .02 0.87 = .02 091 + .01
FHx : Offsprings DM : Diabetic patients o
BMI : Body mass index WHR : Waist / Hip ratio

+ SEM

Values are means
*p <005

Table 2. Clinical Characteristics of Subjects with 19~27 kg/m® of BMI and 15~30% of Fat

Control (n=10) FHx (n=14) DM (n=9)
Age (yrs)' 271 £1.3 284 + 1.5 346 +08
Sex(M : F) 10:0 1:3 7:2
BMI (kg/m*) 235 07 243 £ 07 248 £05
Fat (%) 195 £ 1.0 230+ 1.1 223 +16
WHR 0.84 +.020 0.87 = .017 0.89 + 017
Fasting glucose (mg/dL)"~ 932 +438 91.8 £3.7 142.0 + 6.8
Fasting insulin (uU/mL) 70+14 84 £ 1.1 54 +08
Cholesterol (mg/dL)’ 1436 £ 114 166.5 + 11.6 193.1 £9.7
Triglyceride (mg/dL) 117.4 +209 165.6 + 34.4 204.1 +43.3
LDL-cholesterol (mg/dL) 85.12 +6.79 90.09 = 6.79 117.7 - 13.1
HDL-cholesterol (mg/dL) 350+28 43.3 +£3.79 34.6 +2.06

BMI: Body mass index
HDL: High density lipoprotein

Values are means -+ S.EM.

WHR: Waist / Hip ratio
LDL: Low density lipoprotein

p<0.05 I: DM vs Control 2: DM vs FHx  3: Control vs FHx
47h 1530 %Q] ThAALE whe B9 Hohs Table  sHEETO vlal SolebAl YSkeh C-lejol=min e

rUOr

29} gk, ol £42 o5
t}.

2. HTSRSZAL ABLATS ARPYASE A
So g9l ATRVIAL WIS T
ol A HRow], g WHe Gl

drgos & Aol

Al Aolell F23t Zlel7t Gigict (Table 3).

3. FMESEMIAAL FYEITIZHME M
ZbE Sedide]l 5.1940.89 mg/kg/min, 71EEFol
6.98+0.65 mg/kg/min, AAHETO]  8.5940.94
mg/kg/minE FiHFellA thzFREet folalA 9k
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Table 3. Area under the Curve During. Oral Glucose Tolerance Test

Control (n=10) FHx (n=14) DM (n=9)
Garea(mg/dL*hr)"* 2464 + 12.5 2585 + 13.6 5109 + 21.6
Iarea(ng/mL*hr)* 833 + 11.5 100.1 + 9.9 532 + 108
Carea(yU/mL*hr) 125 + 1.8 9.8 + 0.7 95 + 12

Garea : glucose area under the curve
[area : insulin area under the curve
Carea : C-peptide area under the curve
Values are means + S.EM.

p<0.05, 1: DM vs Control 2: DM vs FHxV3: FHx vs Control

Table 4. Peripheral Glucose Utilization Rate During Euglycemic Clamp Test

Control (n=10) FHx (n=14) DM (n=9)
M 8.59 + 0.94 6.98 -t 0.65 519 + 0.89
M/l 7.56 x 0.94 6.06 -+ 083 502 + 096
p<0.05, 1 : DM vs Control 2: DM vs FHx 3 : FHx vs Control

Table 5. Cutoff Value (threshold value)

Lowest FHx (%) DH (%)
M 3.78 14.3 333
M/1 3.10 14.3 222
M: Metabolism (Peripheral glucose utilization rate),
(mg/kg/min)

M/I: Metabolism/Insulin ratio (mg/kg/min/100 4U/mL)
Values are means+S.E.M.

k. Mzk 9 M gke] gz ekl 3.78
mg/kg/min®} 3.10 mg/kg/min/100yUMLE 7|FoE
Meg QeRixigds AR 4w, 7EEE 49
DuHT F 47 143%9) 33.3%0lA QledAEA
S H¥9jr}(Table 4, Fig. 1).

4. IEFFATAA: Fig. 28 2HFEAZ A4
A) A 7bol| whE Q& Hulge] Hyghe et
Aolek A7) Q& Bul5- 0~10F Aole] &4
AEAN2NE g ool b, ARY] UEH Fy]
52 10~1208 Aole] ¥4 X E ATt
of T zho® Ao} Bl 71EHHe] Qe
ol A719r A7) A Eolrh AgadEr
2% Zoislo) Qo) BAIRFH R fefelAle okt

of GaHTellde A7) aw Belsst AR7) 2l
9 Fuls 27 B3kl ek Ay ded &
vl Highe BdhzTellA 38.55+6.81 yU/mL,
FHEH T4 55.0949.40 yU/mL, ZisiFold] 6.02
+0.98 yUmLIL AR7) A7 Fulse] Fw#ke &
Azl A 65.11+£15.5 yU/mL, 7152 Fol4] 90.25
+11.9 4U/mL, ZiHTold 17.642.71 yUmLSic)
FarollA 715 ol vl B frefeiAl 7
ol Jsivk Az sk 2 A7 195
pUmL, AR7) 26.1 yU/mLE ol& 71Foi slgds:
) A|17] Qs Fulgolls 75T 143 %, @&
ol A 100 %5, A7) Gl 7HE
oA 143 %, BTl 80 %rKTable 5,
Fig. 3). ol <&l Folgolivl gl Ak g
9] 71530 e FolA AEF Aol ale Agh
The ARtk Aok

5. Fig. 4, 5, 62 Qledl fulsat Aahdate] 4t
BAE =it Aeoleh Azl = das]
& gHAo] Z718 +5 Qlew Fupr} g eg 37t
shs g Holx Uk it Bide] 7HEH
o] gl Tolle HriAQl du7 Fule 7kl
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Fig. 1. Peripheral glucose utilization rate during euglycemic clamp test
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Fig. 2. Serum insulin levels during hyperglycemic clamp test
Table 6. First and Second Phase Insulin Response
Control(n=8) FHx(n=14) DM(n=5)
First(,uU/mL)‘/ 38.55 + 6.81 55.09 + 940 6.02 + 098
Second(yUfmL)* 65.11 £ 155 90.25 + 119 17.6 £ 2.71

p<0.05, I: DM vs Control 2: DM vs FHx 3. FHx vs Control
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Table 7. Cutoff Value (threshold value)

Lowest (WU/mL) FHx (%) DM (%)
First 19.5 14.3 100
Second 26.1 14.3 80

First: mean of first phase insulin secretion{0~10min)
Second: mean of second phase insulin secretion (10~120min)
Values are meanstS.EM.

Qlo} Qlgral Agkio] Zrjsloi Qléral Bulo] 4
uiEel Z7l7t Sskslo] Ytk HaHEe Qgwin
AT} QleRiBnlEe) 7kt o Ay

6. AAWIFATANS} FHEGFATALE ER)
ol Aleigh FIEHT 2097 DT THE e
Qg el AT (NG VFor BE
sisic). 71EEFolla QlgRAaklol Q= F 21,

120

100 ’
g
3 o
3 80 P
3
< ®
8 60
g ® T
2 40
< o
a
J o 4
E 20 ®

0 T L
Control FHx DM
Fig. 3. First phase insulin response during hyperglycemic clamp test
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Fig. 4. Relationship between insulin secretion and resistance in control subjects
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g. 5. Relationship between insulin secretion and resistance in offsprings of type 2
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Fig. 6. Relationship between insulin secretion and resistance in type 2 diabetic patients

Aol Sl T 18%eg Frziell foldt Holx

slaich G TellAE Q47 Aol e
HrAle] 9l T 4o okF7lol| AldskRlent §
o8t Rol7t AUirek & AFH AAe] e
FAol sl el lEdl

5o Aol

309

a3t 7+
et

E SRR e Balse AYHET A
PNEo Bulse] 74l A YR Ao

Folglont o) Rl folgt Aol gialek
Bulpo] 7w T3 AR 220l M, MA ghel %
ol= gigiek
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n &

AR Firge] wWelell vigk B HEl et
A zAl o3t oAt Fol o)FolA 3 k. F &
E7t B AR M) AArEEE Juse 549
o] 60~70 %7} =2, Warram §'%l| olepd ok
FRo7b 25 ARy Gl HAVES 1337 24
T A} 16 %ollA ARE Firro] whalsln 1
¥} duielell ulal 8uiv} Edeks Pk olgh
TR Fe] 7Sl B ol At Bl

+ Ao] Aduidse 7 2 FARRA 9 Q1
glhnlse] ol Gulli "€ Mexican-Ame-
rican Aol ofn] mQlERIEZe] A HFsS K
ol 2w AARRI el SAH]I £7delx Qe
#lol] 2%t FuliAte] Aol 5 lgEIA| Al o] EAole}
33, Warram Vo) ofsm Ae gyl
AR A FAPAES] FhAel alERIETe] A,
Fxoge] -y g BdAA Exe i

i)

74z E7]Fel ezl sigick B adtie
7HEEg 7 g eold] QlEsl Bulvt uiE
Al Aol giANE AAthET e} F7hEo]
919ir} (55.09 LUmL, 38.55 yU/mL). 22li Ql&al
ZAHAE A4 zFollA 8.59 mg/kg/min, 7}1EEFoll
4] 6.98 mgfkg/minZ 2] EAEHC] ol gAY
7HEE TN AduizTRe Ade] Qe AR
viehdel AEsliAd daxls el 4
st AANEE-g FAB] S8 oln] Adelzst
B} B3 ko] QlEwle] Hadhs Y 4 Urk
& 574 AT E A4S 7P AR Tl
A Qlgelol] tizt THrAlS AR Rl Zhso]
Q)9jel. Doi £7-2 19971 minimal model & o]-83}
of Yro Ay el FHAIhIE ATk
AANG5E 7P FARRR Addzdet FEA
g, T8 g, odF, AT (body mass
index) 58 & o] Qg7 Buled e
Ag et Az, YR TSI a7
e Aol Ay Qa7 False] Fasle] 9l

Hepsr Baghck e o] Aol 84 A
o] A4 ddAre AAdsigict ol FEEDE
o FAs] A8l Hest 354 Adgale] B4
Qo e Agslglene olu] Qlgdl Ade]
Shiz dhAbe Aabgelld ALAEHE 7ol 9l
& Aotk azluz gElel el v 1Y
ik e g AAE Asiicke 288 5 Al
ok FEAE dEd AL AgHgselr s
Ao 2 889 ofjZelz}o|t®. Haffner E'7J2 Mexi-
can-American®| AR TrMiel jHeiAE M7 4
a Blde] AE e 7z Al
THE R A TEA] Qe TgTdEsl A 308
el gl STt el 7MY nlvl dadle
2o A% Fo7 ARl il o F FE
Al Ql"le] o Fasiola slick 12122 Doi 5
o AL gl rile] v ST Rl
el 53l A7) QlEwl Enlel Aozt Qlriar a4
3R ke Aolrk B dyelie Az, 7S
2, FaTe AR ARATR AlEst
sl ALFAE 19~27 kgm’ Alolsh AAPAF
15~30% Alre Agelo] AZoll wlszelgick
Qe whmmel Sgkert AEAE Uz Aol
oA Hol7t Gie) o5 FAHZTT 7FEHTe)
Ty WD 7b7h 932448 mg/dl, 91.8437
mg/dL 2 Ml B4l QIERAE A7 1.0+ 14
pUMmL, 84=+1.1 yUmLE 7EH ol ket
AR FelsiAle gskeh

A dllA 7ia FEANRE AL TEEEY- FollA
Al Enle] Aelit e T QlER Aol de
Fo AR ohE uldAgit: Holrk Harano 572
die] AR S 7 AT R 57%f
A Qe ZerAle Adelgivka Ruglel Tanigu-
chi 575 U¥ Wdsaolr 15588 o AT
& A3} 40 %ol Q4] Aol YA 60 %ol
A= el QlgRl e Rolth R ek
Aofiitol A2H Fror APshd] EEFHEA
(glucose effectiveness)2] ef3tRrh= 7kala 9= 9l
£ Aol Asgoh} Qe Huls el obslel
Slef ez 78R Zolela FRck ¥ A7
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JME Y-S 7 7T F 4Rl s
gl zjgtido] Qliar o)9) FgebA| ohE URAA &
& Bule] A7t ick

B ool oledl Agida Qlewl Bl 4
WIAE o} B Ay, AYddzgllde e A
o] Z18 8 Qlgwl Bulgo] Sl e
Beor} /& TollAe Qed Eale Adigke 5
7hsted QIR Qlerel Aatilo] Eoldtel] whE QIER
Balo] AiHe) Zvk= E3tsle] Qiglck Kahn 7
2 AAA0lelA elgw] Eulae oludl A v
disto] Zo1ehg Haslsich & ogwl Hulsat o
Fz29] olgwl A4S F8 2 s YL
el 7o) Zvkshd M2 g o g% il
A7t AEHoR YojuE el Bulgoe] i
o7 g olgwl Fipao] A g el dw
2lo] Erlighol Pzt AdslElnz Aoy Qe
Hylso| Z7ksl= Aolat slvdck Martin 5] B
ToliE QlEEl AEAE FES] sl e Fule
AUizhe Z7hslo] 9Il3, Vaag E9] Hitell <)
&2 #ghiel EAlY) viEo] Ew Hule] Aige
7ras) glo} elgwl Bulyh Adds S8ty Al
BAE o @ Zylsl=Rlel el A= ofE Hille
Boick Qg Aghilol Sl uhE QlEwl Fu)
o] ApHel Zvle 3 & AdEDE $A
93k clgal Bulge] 7ty e 4 9ok e
B oA sl AR Azt v
o] "HdmA.e Holrt gleltk 1o STl
e AkE o) AAS Zhe TogA URAE e
gl ®go] F£g QiR ofhE YR 9dEsl B
v Ayl v uie) Faqxte A48 4 gl
£-5 A ARk} 513ck Vauhkonen 572 Ak o
w3 F QlEwl Falge] 7Ad shAe) Qluwl
zjgHAlo] 2718 3RS BRete] o1 A AR Qs
2l At lgel Balss dvddk 1 AR s
2] Bulo) zhaw 3] AARRellA Qg
A AAols gl Bnlsak ZhAEle] A%l <l
w7l ZAgke] Qe A9 FARRh = duwl AgA
o] gl il e AAE dshel e A

2% ghailo] §RAR o) Aye] EAtaL, AR o

e wielgl §-AH ool thate] o g dA]
o Z8¥ (phenotype)?] YFH EAL FeHe
Azygcr B ATelME a7l Ful9] Aot e
T3 lawl A o] Qe ol A7 EAlleg ¥F
@t BAE AER Falee] 1 A Q)
FHHul ol 7 Agleg BRsld 1 HApEE:
& Ak Aol el | Zelrh ¥ AT =t
F 7SS 1 Huleol 7AE A A
A, gl Aol e Al gl
Ae) e Ao el BRell Hgtevt Qlawl
Falgel] whE M, M/1 29 XiolE wbdd + gl
, QlEel AgAe] [l whi Allzl A7) el
Falge] 2olE HAE & glxich ole £ Al
1wl Buls-g A oidRle] 7 R Hol &
AH felide] gl 4 Jornd g B dAE
dggtchd Fr] £2 At g Aeojrk

Allatel vlaE Slsle] 21~454) (AT 29424
Aole] o) dAlE 10 %ol A4 ARlE e
DeFronzo 5'¥0] Al3isk BARGFAE Y Bz
zo| 5 o] &-EF Mt IPIEHZ AR Qe
2l Folsat vlasldel. A4 A1e] Mgk 7.00+
0.52 mgfkgmin, A|17] QM7 Folgo] 4746 yUmL, A
27] 9kl FHlgo] 64168 UmLct ol HTE
26,74 ARG 19~27 kg, A} 15~30 %2] A
4 dEele dide g AlRst 1 el AdEdEd
S A4 M 7L 8591095 mgfkg/min, ¥ EEEE 7
AAE A7) Ql4rE) BalE 38.55:£6.81 yUmL, AR7) Q)
2 EN)S 65114155 LUmLE} vlaA) B cjakaEell
A Qlgeloll ZhAdel glan, A7) Q1] Fulgel 7
&5 % sht BAMR Kol glgdc.

Apdog gud uhel gl ARY Zu
9] AARRA Alegsl B odrte] AbeE g=lel]
A elgel A BA A gl Fuls Aot @
o] whalel] Teidhg Ak & 4= ek &
A ] ShjollA= HzAe) ol AR Het
EEuk 2ol o lEwl Bulse] Aot dady
ubge] Fedt 71AE WA 4 Ak

L

4



2 o

TN A2 o] whEUlow W
o AEd A, A WEMEA Qe Buls
o] s, el shegt ] ol Qi 1 F &
AR 24 A 947 93 QAR 5EE|
I glort o= Ao Y]] UglelAlel thelol A=
obf A& gkl ojdo] glo] ek AR aHe)
Z7IHERA A7) Y Fulsy) BAE ket
v e el el W shake) AP A
&Y Aol RIS & Juwl YIS F
Askar ok olol] A2} L Fmue) Wl &
IR Qg Buleat awixskdale) Au
AE i 3] AAPSllA Aol aia) sigi).

e 7 2040004 404) P E oie® 75 o
ReAE Al 3 dhale] VM gla At
gzl 17588 Az d, 2ol 7153e] 9l
ort Adde] Al 2298 7o R, Y
H olgkIzke] 313 muiql oAk} 219-E GaHFe
2 EReisiel BE oAl AAAAISAA, 9
AL AREGEHE A, vEgEaE s
Alegstiet.

F-

D) ZBrdRsidad dguwiEe daiold 9
A Hllem, Fel WAL duye] FHEET
ofl gl 2w|giAl Yekch C-lejol= wiHL A
Aolel] ]38t Aolzt gidrl.

2) AAEEAZAAYM ke ol 5.19+
0.89 mgfkg/min, 7}EETo] 6.98+0.65 mg/kg/min,
Az To] 8.59:40.94 mgkg/min® il
a2l Sl JUekeh Mgk = M gke] A4
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The Role of Insulin Secretion and Insulin
Resistance in the Development of
Korean Type 2 Diabetes Mellitus

Bong—Nam Chae, Seong-Kyu Lee, Eun
Gyoung Hong, Yoon-Sok Chung,
Kwan Woo Lee and Hyeon-Man Kim

Department of Endocrinology and Metabolism Ajou
University School of Medicine, Suwon, Korea

Background: Impaired insulin secretion, per-
ipheral insulin resistance, a disproportionately ele-

vated rate of hepatic glucose production and



influence of inherited or enviromental factors
contribute to the pathogenesis of type 2 diabetes
mellitus(DM). But, which defect is primary is still
controversial

To determine whether insulin resistance or insulin
deficiency is primary in the pathogenesis of type 2
DM, we studied normal glucose tolerant offsprings
of type 2 diabetic patients.

Methods: 22 offsprings of type 2 diabetic patients
with normal glucose tolerance, ranging in age from
20 to 40 years, and 17 control subjects in same age
range who had no family history of diabetes, and 21
diabetic subjects were included. We performed 75 g
oral glucose tolerance test, euglycemic hyper-
insulinemic clamp test and hyperglycemic clamp test.

Results: With euglycemic clamp test, the values of
peripheral insulin sensitivity, M, were 8.59-+0.94
mg/kg/min in control group, 6.98+0.65 mg/kg/min in
offspring group, and 5.19+0.89 mg/kg/min in
diabetes group (P<0.05). Considering that lower limit
of the normal range were 3.78 mg/kg/min in M and
3.10 mg/kg/min in M/, the frequency of insulin
resistance was 14.3 % in the offspring group and
333 % in diabetes group. First and second phase
insulin secretion during hyperglycemic clamp test
were blunted in diabetes group. In the offspring
group, first and second phase insulin secretion during
hyperglycemic clamp test were increased greater than
control group, though statistically insignificant. The
mean first phase insulin secretion were 38.5516.81
pU/mL in control group, 55.09+9.40 U/mL in the
offspring group and 6.02+0.98 yU/mL in diabetes
group (P<0.05). The mean second phase insulin
secretion were 65.11+15.5 4UfmL in control group,
90.25 + 11.9 yU/mL in the offspring group and 17.6
42,71 yUmL in diabetes group (P<0.05). Conside-
ring that lower limit of the normal range were 19.5
uU/mL in the first phase insulin secretion and 26.1

yU/mL in the second phase insulin secretion, the

frequency of impaired insulin secretion was 14.3 %
in the offspring group and 100 % in diabetes group.
There was an inverse relation between insulin
resistance and insulin secretion in control subjects.
But in the offspring group, this relation was absent.
Cong¢lusion: Our results show that both insulin
resistance and impaired insulin secretion contribute
to the development of type 2 DM in Koreans. In
addition, diabetic subjects had more severe
impairment in insulin secretory capacity than insulin

resistance.

Key words: Type 2 DM, Offspring, Insulin secretion,
Insulin resistance, Euglycemic hyper-
insulinemic clamp test, Hyperglycemic

clamp test
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