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Triglycerides and C-peptide are Increased in Obese
Type 2 Diabetic Patients

Kim, Hee Seung, * Song, Min Sun** and Yoo, Yang Sook*

Aim To evaluate blood pressure, blood glucose and serum lipid level in obese and
nonobese type 2 diabetic patients.

Methods 206 obese(76 male, 130 female) and 442 nonobese(208 male, 234 female)k type 2
diabetic patients underwent fasting blood glucose, 2~hour postprandial blood glucose, HbA;c,
total cholesterol, triglyceride, high density lipoprotein, microalbuminuria, blood urea nitrogen,
creatinine and C-peptide were measured. Diabetes was diagnosed according to the American
Diabetes Association(ADA)criteria. Obesity was defined as body mass index(BMI, kilograms
per meters squared) =25,

Results In male, systolic blood pressure, triglycerides, microalbuminuria and C-peptide
were significant higher in- obese than nonobese patients. Fasting blood glucose were
significantly lower in obese than nonobese patients. Diastolic blood pressure, 2-hour
postprandial blood glucose, HbAic, total cholesterol, high density lipoprotein, blood urea
nitrogen, and creatinine were no difference between 2 groups.
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total cholesterol,

In female, triglycerides and C-peptide were significant higher in obese than nonobese
patients. Blood pressure, fasting blood glucose, 2-hour postprandial blood glucose, HbAic,
high density lipoprotein, microalbuminuria, blood urea nitrogen, and
creatinine were no difference between 2 groups.

Conclusion Qur present study supports that increased triglycerides play a major role in
increasing the risk of coronary heart disease(CHD) in obese women type 2 diabetic patients.
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A28 dxde Aded AP} Aed 2
Aa2 ¢ys =dl(Leahy, 1990), FE9] T
B Aed AT Buls Fort FEIe
Rog ZAEn u|go] ¢&d APHE dod|E
M 8% QAR GElA ATHE, 2000). '

BjEkE e Aol Aol oA F2HE FE
2 9xd ¥ A¥HA AR 2 ¢ 59 4
¢lo] g3 glen, 53 A2y JxEI duol
=o3n RuEich(Everson et al, 1998 ; Lee et
al, 1985). AUA A TSR ohi HA e
¥ YuUE g 29 T2 AFAAAH,
ol ulrte]l 9L vFE B ofY AU
ARGl E Be] ItkKrotkiewski, Bjomtorp,
Sjostrom & Smith, 1983). 53] ZdAu]ute] 3l
o WAel AstE i :AEdPZel H7| 4
A datelde HA Wxrt vz A e
d, 94 2w Ao < 65%7F FAMTLR
A g YAues A28 dxde e 4
#4dol 999vHGaal, Rillaerts, Creten & Leeuw,
1988).

HjE|ehy 9nd e T ARzl FUt
HE A7 @ol 4884 A o3 F 3
Ale] glem uHgtyEiZ &8 A¢ n¥
¢t nel&AYE, AL Foirt GAE Aol
=t}(Everson et al, 1998). ¥|%zl Fx H4¥d
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A AR A9¢ FHNE 222 ¥E 3
o, gw¥y BH BT F AF¥3H 2
WEe $Ael AAABAGIF BARAoE L

A Atkel F, 2000).

E£F A2E I Ao oF 79~17.0%A
HA4LE Axe 34 e AEd ZPP%W]?P s
Ased, AtgAsE F49d qFAELS A€
Hl5o| Asls|o] lx vRtEsl ¥ ol %l%l
44 5, 1990a, 1990b). C-peptide 3% 8
ALY Q&Y BH5E ¥ F dE FE8 AR
24 FEA C-peptides ¥8|7HE @A HTG
vty gxlolM {F23HA Eskch(Prando et al,
1998).
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(Rodnick, Holloszy, Mondon & James, 1990). ®]
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2 oAd3e A& 2001d 3¥5E 49744 A
& Aol &AT CogE KHHAe uige W
APE LT A2y Iy B2 A42A 40-69
Aojd, dAFFoie] Fojgt 6483 0.2 A, Al A
47t Bkg/m o)t 2068 (3R 767,
ozt 1308)% vlekFog 2Bkg/m’ wlgel diA
A 4429 (A 2089, 944 234%)E vH| gL R
539

2. AF=F

D A 4
A A A FA = F(kg)/7) HmDHZ AR

28 ¢
F%7] 2 ojgy] YL FAe AT A F2
BAAMAC, Japan)E o431 LEF A
435

3 dAy A}

FTEA 933 AF 24T ¥Ee Coga K
He AstgRolA glucose oxidase 3 (Hitachi
7600, Japan)o.2 EAs e, i YHLE
high pressure liquid chromatography *%(Variant
[, Bid-Rad, US.A)e2 &A%}

FEu 248, F4A0Y € 2dE AdH(high
density lipoprotein : HDL) #2822 CUgw
K4 Aziarilols g4 748 93 automatic
blood analyzer(Hitachi 7600, Japan)2 &332
), BUNZ} creatinine® &4 ZAH(UN, Asan
Tech, Japan) 2.2 &A sttt
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vA ginE CHgz K¥4d Hejdiato
UAN T AEE A s FAPE 434 [Albumin
radioimmunoassay(RIA) kit(cat. # 3251), Immu-
notech, France]& ©]8-3te] &A891o™, Cpeptide
FTEA, AF 24 g9E AHH ¥H
2 F FAANNA -20To] LB
}A} A 92 A Y (Daiichi M, Japan)22 &A8
1=

=

N

£

o

38

3. AERTH #x

AFrA7E AF71Eo HEF dAAAENA A
To B3z e dis) B ¥ dEE ¥
Uutd EA4& Hddga, AF, A% 2 ¢
24sgen, R IEXNE B8 I3 N2, F
EA g9, ¥ 2/ €Y, 29268, F4
A4 HDL 2#2H&, microalbuminuria, BUN,
creatinine @ C-peptideZ ZAlstg )
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gty Yolr gir}
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(26.8%), wlulghE& 2089 (73.2%)e19eH, oz}
9 7§ "ghre 130%(35.7%), wu|thEe 234
(64.3%) 131t}

A A$ HEF AALAZAFE vuTEe
.%gm’, HHTEE 23kgmiden, 9z
ASE NN 273kg/m’, HIH|DEE 224ke/m’
A 4 5 236 F4F Jel7t 91k

A 3 F 239 37 9% du¥
oA, ded € BT F FHAE AHEsE o
AAe] bl gl e Ao|7t 1t

Azte] B4 F 09 HF A% Y
oA, Q14 2 AT ¥ F3AE AgEE o
2R vl gl F23 o7t gtk (Tabel 1).

2. d¥o M2 b2kt

BlH|ZH 7ol Qiatd &Y Hlm

de2 wu e 187.7mg/deR Tt FelEA wste
WHp=000), 2F 2A17F dFE 4z 267.2me/de,
277 6mg/de, ML E Zh2 84%, 84%E ¢
g Aole Yk

% ZY2u&L uvEd buugds 2z
187.0ng/dé, 180.2mg/dl, HDL S 2ElSE 44.3mg/d,
471mg/dt2 FF zole gIsloy, FAAAYE
Hgkgte] 49mmol/ ¢ 2 B¥jete] 4.7mmol/ ¢ Bot
Fel8tAl =K (p=0.01).

F%7] ¢ HWFo| 1350mmHgE wlu)T
T2 130.0mmHgR o F&8A =32 (p=0.03),
olgh7] Y= u|gtEo] 822mmHg=E Blul T2
80.6mmHgH T} ¥kt o8 ol i

oA @¥xE vwhEo] 3lug/minZ W B|THE
9] 2.6pg/min2t}h F-28HA E3Hp=0.03). F
2] BUN2 77} 157mg/d?, 16.3mg/d¢, creatinine
Z+z} 1.0mg/de, 1.0mg/de® &2 8 o7} giich

T
=

dae] As- FHA e vwEe] 167.6my/ FEA] C-peptide= 8lTHo] 0.8ng/miE H|H]
Table 1. Comparison of characteristics between obese and nonobese groups different
in gender in type 2 diabetic patients
Male Female
Obese  Nonobese t or Obese Nonobese t or
0=76) (m=208) 2> P 0=130) =23 > P
Age(years) 5%.1+84 568+75 175 008 57775 580%75 047 063
BMI(kg/m®) 2712*+44 22316 940 000 273123 224*17 2066 000
Hypertension Medication
Yes 25(329) 56(269) 097 032 46(354) 83(355 000 099
No 51(67.1) 152(73.1) 84(646) 151(64.5)
Insulin
Yes 10(132)  30(144 007 078 27(208) 53227 017 068
No 66(86.8) 178(85.6) _ 103(79.2) 181(77.3)
Oral hypoglycemic
agents
v 46(605) 12057.7) 018 066 80615 133(568) 076 038
st 30(395)  88(423) 50(385)  101(43.2)

Data are n(%) or mean+SD.
obese : BMI=25kg/m’

BMI : Body mass Index
nonobese : BMI<25kg/m’®
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9] 02ng/mRt EHOow(p=000), 4F C-
peptide’= ¥ 9t#E 15ng/mE BIw)ek el 10ng/
mET FoatA = 3tHp=0.00)(Table 2).

H, oAzt AS FEA G 47 187.9ng/
de, 1845mg/deeiem, AF 24 e #z
276.0mg/de, 262.8mg/de, FaEMAE Z2ZH 84%,
84%2 FAg Aol gy, F 9 ¥F $
=< BF Esith

% EY2HEL vntEH uju|uiEel A 4zt
192.5mg/ds, 192.1mg/ds, HDL Z2el2L 496mg/de,
50.1mg/de2 fFeld Aol giled, FAALLe
H|gko] 4.9mmol/ £ 2 B|8]9Hr2] 4. 7mmol/ 2 B.th
#el8tA &%t p=0.01).

F+%7] ¥ 47 131.8mmHg, 129.9mmHg,
olgt7] 8L #Z 792mmHg, 787mmHgE T
T BEF Hgkte] & Aol Aot {3k
ol ARt

oA d¥lwe 2H2F 254g/min, 2.1ug/min, BUN
& Z4Z 15.1mg/dl, 16.2mg/df, creatinine® 2+t
0.8mg/di, 0.8mg/deE F2]§ Apol7} YU

FEA C-peptide HlHTo] 06ng/meE HH|
e Olng/mBT ESta(p=001), A% C-
peptide®= M|THEo] 15ng/me2 |29 1Ing/mé
R} F938 A4 ¥34Hp=0.00)(Table 2).

N. = 9

A2 dxye] 34 ¥4¥F 9 393 9
& AVgEo] A3 FAEHI, Fny @A £
Bol Aol et Fage] wA PyFol 3o
& ZAZ dFHI Ao B3 Fxye 199
39 F8 ARIQ HEH AE ¢ #YEY JW
9 F8 APAAE FEPUE HN F8# A

Table 2. Comparison of clinical profile between obese and nonobese groups different
in gender in type 2 diabetic patients

Male Female

Obese Nonobese " QObese Nonobese

@76 (=20 P30 ey b P
Fasting blood sugar(ng/dt) 16762401 1877725 298 000 1879688 18455618 047 083
2hour postprandial blood 00 s 00 omeTi06 065 051 2060+829 284880 119 023
sugar(mg/d4)
HbA1c(%) 84+18  84*19 012 090 84%17 84%17 014 088
Total cholesterol(ng/de) 18704260 1802+344 170 109 1925+34 1921+35 010 091
Triglyceride(mmol/ ¢ ) 49405  47¥06 275 001 4905 4705 252 001
HDL cholesterol(ng/df) 443483  471%161 183 006 496+122 S01+138 032 074
SBP(mmHg) 1350£193 1300+164 211 003 1318%180 1209+186 042 067
DBP(mmHg) 822+113 806*1L1 106 028 792+102 787+112 042 067
Microalburninuria(g/min)’ 31+14  26%14 211 003 25%15 21+17 138 016
BUN(ng/d®) 157+38  163+53 099 032 151445 162+123 102 030
Creatinine(ng/de) 10%02  10+03 004 09 08+08 08403 040 068
C-peptide(ng/me)" ‘
Fasting 08406  02%13 35 000 06+11 0112 263 001
9-hour 15405 10409 342 000 15%07 11409 305 000
Data are meantSD. * Log treated

obese : BMI=25kg/m’

nonobese : BMI<25kg/m’
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AFANEE HEsle] 2 W 1 gANE gus
o B 3 E5 S Hol7t Yol B o)
Aol o] e Z, 2000),

A2% D $RAN Y 53 FHA u)e
2 ded Ao BE DUEAVS Y APY @
do| glon, N&H nsUYSEL 1YY, 1A
U39 FURNE 52 XU & Wl uRe) Ay
B4 AR F2 9Y 2902 IFHJKDAy &
Landsberg, 1991 ; DeFronzo & Ferrannini, 1991).

ujgk Aol E AP ATEL W AEE
Bl RelRol A9 gitm F  AF(Colliver,
Frank, S. & Frank, A, 1983)7} 112y waist
ratio’} Hlw @AM U7 AYLUES e
o 448 NFAGT ¥ APE AAHMatsuda et
al., 1990).

AN AzE ZA3 AYdd AR 2B
ABBA} S L & AE NE2A £ A}
25E AANFFASE AA ANHA Gee} b
WEE 2= AEERE LA UckBoyko,
Fujimoto, Leonetti & Newell-morris, 2000). =&
Garrow$} Webster(1985) AMA A FE A%
o BE AAFFL Bdste Rolm MAWE
BrE Hwe Brise NEE FE80n 9
. % BA9DFH F F1994)e ATFME A
ARASE NEL @ vTe) FYo] TV, 7
x4 @ TXYZY 4YAINE AZWn B
9ok
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o] YEhdT T # Gaal 5(1989)9) B39} $A}3}
k.
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¥ xdo] gadvn 4zdd

B a7 Ao we ugey wjueEd
9 ¥ AAE A A v FAAAEL
vejgkE R} Eoton, £ Z2HEY HDL 2
A &L F T FeF Aolvt ik A
53198 AFdMEe FAAL TEY FAUAA
AR o] Fuy #}xl G oA FEdE B
o B A7 AAE AR &

E3 o8 Ay AFEdAM Q€ AR
FAAY X Bl Ao (Taniguchi et
al, 2000), HE#A L T 2uy #AE
oA F4AY £371 EYrHFontbonne et al,
1989). WA Hgg Iy FASdME H¥
BA ARE sy A AL B F
23cHGinsberg, 2000).

£ A7 A4 dAe Ay uwkEd ey
T %7 8, vA @¥x 2 C-peptide”}
ESF #98 Aolt AULew, Azt
C-peptideol| A2t f-2lF &)zt ATk C-peptide
£ ue Jxo we P3gg Pe A X 2(Prando
et al, 1998), C-peptide®] E8l7} Zrigtol} ulet
n¥Yge] A Aol Sty #5571 Y
3 mA geinidE AHE A Yoz I
Nellson $(1991)¢] 47 £ 47 27dE AA
9. v, 43S AF9 JAYS oS
A oA glnrt A ¥ 59 oo 83
creatinineX}7} 5 w|Z Feddz BRug 3}
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creatininedl M 3 EFolA vjgt 5o we}
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e AEEA A8 948E M 842

At

e



BrkEa glo] A @2yt 2 srHKrotkiewski
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3 p=003), AW (P=001), wIHGYx
(p=0.03), FEA C-peptide(p=0.00) R 4¥
C-peptide(p=0.00)7} f<J3tA Esteu, &

g Gxd $AE PR HER €% 44
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BA] 83Hp=0000& #2574 F3ic}

2) Ao ME BgkFEe] HuRZ R FAAY
(p=001), FEA] C-peptide(p=001) B 4%
C-peptide(p=0.00)7} 84 o).
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€ stz g

D st Fxogste] #dde Hebsty] A8
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3o §HFe Ay 2de HEg & AUe
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Hojgt ¥FE YT WEATE NHY
Ag Ader.
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