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- Abstract -

Background: Korean type 2 diabetic patients who are frequently non-cbese, may
be genetically different from Western type 2 diabetics who are frequently obese.
Therefore, the diabetic complications of type 2 diabetes mellitus in Korea may be
also different from those of Western countries. Until now, most studies reported in
Korea did not analyse the microvascular complications of type 2 diabetes mellitus
according to obesity, and also the criteria in the diagnosis of microvascular
complications were different in each study. We investigated the microvascuiar
complications and its relationship with obesity, in type 2 diabetic patients visiting
an outpatient clinic.

Methods: The study subjects were type 2 diabetic patients visiting an outpatient
clinic of Ajou University Hospital. We selected patients participating in a 75 g oral
glucose tolerance test, retrospectively. Type 2 diabetes was diagnosed according
to the WHO/NDDG classification of diabetes. Biochemical studies including lipid
profile, plasma insulin and C-peptide levels were done. Anthropometric
measurements were performed. Based on BMI (kg/mz), the patients were divided
info the following groups: the lean group, when the BMI was less than 20 kg/m?
the ideal body weight (IBW) group, if the BMI was between 20 kg/m2 and 25 kg/m?
in women and 20kg/m? and 27 kg/m? in men; and the obese group, when the
BMI was >25 kg/m? in women and >27 kg/m? in men.

EHaA: 19994 s@l 2320, EIRIAL 19994 128 179, HYAXNX: HOL, ofF=Ch&tm QIniCHst LERHICHAL LHDFStDA
2 =22 2Xz 19981 108 HIS0Xt CHEHNRISES] EAZGCIS(0IM VEEUS.
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Results:

1. Neuropathy (45.2%) was the most frequent among the microvascular
complications, and the frequency of retinopathy was 151%, and that of
nephropathy was 4.9%. Within 5 years of diabetes duration, the frequency of
neuropathy, retinopathy, and nephropathy was 43.2%, 11.8%, and 2.9%,
respectively.

2. Glycosylated hemoglobin (HbA ) and fasting blood glucose levels were not
different among the three groups. Beta cell function{ A (insulin 30min - insulin
Omin)/ A (glucose 30min - glucose Omin)l was the highest in the obese group.
However, beta cell function(Al/ AG) divided by the basal insulin level, considered
insulin resistance, was not different among the three groups.

3. Within 5 years of diabetes duration, retinopathy tended to be the most frequent
in the lean group, whereas neuropathy tended to be the most frequent in the
obese group, and body mass index influenced the retinopathy and neuropathy,
statistically significantly.

Conclusion: Diabetic neuropathy was the most frequent among microvascular
complications of type 2 diabetes mellitus in our study subjects. At the time of
presentation within & years of diabetes duration, the lean group of fype 2
diabetics had a tendency of the more frequent retinopathy, the obese group had
a tendency of the more frequent neuropathy. These resuits suggest that type 2
diabetes mellitus in Korea is also not a single disease entity, as in Western countries
and is a heterogenous group of disorders with a diversity of microvascular
complications. However, the more studies about this will be required J Kor
Diabetes Asso 24:60-70, 2000).

Key Words: Type 2 Diabetes Mellitus, Microvascular Complications, Body Mass
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#elo] =7} 0.53 nmol/L ool W&y AENEZF
e AkY Gud BAE dibeR QIFEARMA
A - o e P A ol T Eie =) B R B =B
W A4 Ag EAsisich nEgke olv dad
GAE H8FU R FH9] 457 "ol 160
mmHg ol4e]7L} ojty] "gto] 95 mmHg ©]4R]
7352 Aslgick

1 HIENEI IS B}

WEMIZZ 5 (AVAG) & 77tz
(3089 Q&7 7k - 0] =l 3h + 0%l ¥
o 3k - 029 "9 zhog, AdgAxgde Y

N NE ol

C

& WeME71% {(AY AG)/fasting insulin}& (Al A
G)g % ¥A AEd o ol Alksisich
2) DMGEHE A 3 D

a4 PR e, APALRAN, %
whod, U] Pelguenades AN
o

.
Ml e ws F94 PehgZel dlt

AT gesieh CIAERE, e, P

)
g, 22 v bl de AsE

7D REAZHF

HEARHF Aol 58 T S8l gled
A AR 27, A 91 FJA e AEAE
A ARl A= gkl

@ 21§72 (vibratory perception threshold) A}

Bio-thesiometer (Bio-medical instrument company,
US.A)E ol83le] &e ulEat AL, Al 55
T, el AR BellA AlgEle], a3
2} (probe) & %ol FA0Z A i AEE
AAE) ZANAGA AL 2R AFE 27
Al 279 3he SRz (AEA Ax)ez Hat
W 77 28] 24 F 1 WIS Tolod WA
l:]—M),

@ ABAEAA

AR SU% R Ao el
SRk Aol A HENAS A
oAl WZAT AR W HISAAS TRlee
Yol ARSI AEAE AFHT 9 PR
o B AN 9393 (TECAE ABeidict

vh A E

AL AREFE AGBA AAAAME o1l
I F2 AFAEAA NN 27 SRRk
Alsympathetic skin response)el] o]4te] e A2

gtk

_62_



@ AEPA AEAHEAA

Chamber 5'%of} oJell 4% Ewing 25772 7)1
AEGAA AEANHHASE AUTOCAFT =213
(UnivEd Technologies Ltd)-& o]-&a}o] AJ3fs}ict

@ AEFl ik AlbEre] Wik gxlold] =&
3] ghot = delollA] B 63]9] A3F-E oAl
o}l 5 FRF 55 E0l4l, 52 B =& WAl sk
o] 43] kg AJsfdlct 1027 13] $&4] H{ RR
A3 24 RR HF o2 Re] 1870 Asg 4t
F3to] Aulre] wi3kE T3l 3 Q5o vt
Halol Hg Toled Hrlslsick

@ 715441 Ao Wik 35 Adlell 283]
AdE Aelelld FEAIZL F J15A1Fa, Alkre]
HES-2- 30:15 8] (Z1A] 308} A2 84 7 71
R-R 7HA3} 71jR] 15WiA 4PikE-3 AFE 34 7}
A &2 R-R 7H49] v & Hrlslgick

(® w4y (valsalva maneuver)ol] thgl Aukze]
Hsk: Wby Foll 2 Alukepe} 7] Alkeo) )
£2 A8, 23] AA & HFghe g Hrsict

@ 719A] datel sk 33 Eet oJskslol oby
Al F 719, 18, 28 9] "k Fle, d<k
2 s} 7154 10 mmHgolshe] skl 2gsks
2 qbgAelel opslel 4371 Wakse] Aol2 Hrbet
gt

® A5HQ 9 (handgrip)ell it dske] W3k
3ixlollA] o} F3A) (handgrip dynamometer)S- <~
27 HulgteZ FoinA sk ¥, 1 g9 oF 30% &
5e] o AFHog of 3~457F F3 QA ek
ek 14 7HHor Z4sle] A2R|9] ojshy] gt
3} obEg F7) vk Holl A o]2A] Hslate] Xeo|2
uhs-5 Hrksliick

91 A0S Al Ztzke] HAAE Hg #hkejed't?,
gl gEd 0 23R & FAFE Bele] A5 &4
B4, OAMAE AR 313 33 o[4he A
A AgA7goldos ERslgie.

thilin e Wdol} g 23i8i5e] gl ey &
A koA 4EH] (YA S Asleteld
€ FAAY, 32 2447 A b (DS
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Bstout Al ol BAReE fodt Kol iR
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Table 1. Clinical Characteristics

of Study Subjects

Lean group IBW group Obese group All subjects

Cases (%) 17(4.1) 274(65.5) 127(30.4) 418 (100)
Age (yrs) 56+10 48+11° 49+12 49+11
Sex ratio (F/M) 7/10 88/186 90/37 185/233
Duration(months) 62178 34456 27 +45° 33+54
FHx(%) 333 45.8 37.6 43.1
BMI (kg/mz) 19.0+0.7 23.6+1.6 282424 24.843.0
WHR 0.87+0.03 0.91+0.08 0.93+0.11 0.91+0.09

a: p<0.01 compared with Lean group
b: p<0.01 compared with IBW group
(ANOVA)

FHx:Family History,
WHR: Waist Hip Ratio,

F: Female,

M: Male.

BMI: Body Mass Index
IBW: Ideal Body Weight

Table 2. Biochemical Characteristics and Beta Cell Function of Study Subjects

Lean group IBW group Obese group All subjects
FBG (mmol/L) 10.5+2.4 10.2+3.1 9.7+3.8 10.0+3.3
HbA,: (%) 8.6+2.3 83+19 7.8+1.9 8.1+19
TC (mmol/L) 5.09+1.16 5.46+1.50 5.59+1.06 5.48+1.37
LDL-C (mmol/L) 3.15+0.93 3.34+1.37 3471091 336+1.24
HDL-C (mmol/L) 1.32+0.41 1.16+0.28 1.16 +0.28 1.1610.28
TG (mmol/L) 1.334+0.58 2.28+1.61 2.72+2.01° 2.37+£1.17
F-C-peptide(nmol/L) 0.531+0.26 0.64+0.28 0.7740.32*" 0.68+0.30
F-insulim (pmol/L) 28.48+11.41 41.97+28.13 74.12+110.64*" 51.301+66.87
AlJAG 875.06+1286.10 1618.28+2384.77 2812.61+£295.20"" 1958.234+2605.80
(A1) AG)/F-insulin 3.80+4.77 6.20+11.17 7.124+7.01 6.40+9.89

a: p<0.01 compared with Lean group,
FBG: Fasting Blood Glucose,

b: p<0.01 compared with IBW group

TC: Total cholesterol,
HDL-C: HDL-cholesterol, F-C-peptide: Fasting plasma C-peptide,

TG: Triglyceride, LDL-C: LDL-cholesterol,
F-insulin: Fasting plasma insulin,

Al AG:(Ainsulin 30 min - 0 min)/( Aglucose 30 min - O min)
(Al/ AG)/F-insulin: {(Ainsulin 30 min - O min)/( Aglucose 30 min - O min)} <-insulin O min during 75 g

oral glucose tolerance test.

TYEAR-FolelE B ANEARb- ol oS
£ A F7ll Xelr} gigdek (Table 2). %5 8 C-
Heo|= T, FE g4 I T 12l HEekl
75 (AYAGyE AT AAFEa A4A
ZFec Bk o JeAAge e
WHERE7) 5 {(Al/ AG)/F-insulin} -2 A F7kel] 2jo]
7} giglc} (Table 2).

2. OMEEErEEY i

1) TR CAZ0IM DlMRiEerEEe| uE

nAERPES 3 A9E FehEE ey A
9] HIE= 72} 45.2%, 15.1% 9 4.9%o])c} (Table
3). BlAlRbE 25.4% 004 IRl Ak
sh g 3R 304%olgick

AR TS B WRARYET s A
7} 187%, AFAAEET S 97} 46.8%019laL
PRSI A§AEZOl ol U A
3a5%ol9ieh BehEEel A9t WFAAEhEZl
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Table 3. Frequency of Complications by Duration of Diabetes in Study Subjects

D\(l;z;g)on Lean Group IBW group Obese group All subjects
<5 3/8 (37.5%) 46/118 (39.0%) 31/59 (52.5%) 80/185 (43.2%)
Neuropathy =5 2/1 18/37 9/15 28/54 (51.7%)
all 4/10 (40.0%) 64/155 (41.3%) 40/74 (54.1%) 108/239 (45.2%)
<5 3/9 (33.3%) 17/137 (12.4%) 6/75 (8.1%) 26/221 (11.8%)
Retinopathy =5 0/1 9/34 6/15 15/50 (30.0%)
all 3/10 (30.0%) 26/171 (15.2%) 12/90 (13.3%) 41/271 (15.1%)
<5 0/9 (0%) 4/105 (3.8%) 1/58 (1.7%) 51172 (2.9%)
Nephropathy =5 2/1 1837 4/13 6/52 (11.5%)
all 1/11 (9.1%) 5/142 (3.5%) 5/71 (1.0%) 11/224 (4.9%)
Micro <5 2/9 (22.2%) 25/105 (23.8%) 15/58 (25.9%) 42/172 (24.4%)
albuminuri =5 2/1 10/37 4/13 15/52 (28.8%)
a all 3/11 27.3%) 35/142 (26.4%) 19/71 (26.8%) 57/224 (25.4%)
60%
50%  — - -
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40% | Neuropathy
-~ Retinopath
30% | - e patny
— &= Nephropathy
20% [
’ e — =X Microalbuminuria
10% [ _"';'Tf/"‘— : A & Nephropathy
0% L & i .
ess
than 5y 510y 1115y 16-20 y

Fig. 1. Frequency of Microvascular Complications in subjects with diabetes.
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Table 4. Logistic Regession Analysis with Microvascular Complications Asdependent Variable

Dependent Variables B S.E. Sig Risk ratio

Neuropathy Age 0.456 0.0133 0.0006 1.0467
HBA 0.1328 0.0802 0.0977 1.1421
BMI 0.952 0.0498 0.0558 1.0999

Constant -5.8918 1.7229 0.0006
Retionpathy Age 0.0732 0.0195 0.0002 1.0760
Duration 0.0058 0.0029 0.0484 1.0058
BMI -0.1338 0.0695 0.0541 0.8747

Constant -2.3496 1.9189 0.2208
Microalbuminuria & Duration 0.0078 0.0028 0.0055 1.0079
Nephropathy Hypertension -0.7778 0.1732 0.0000 0.4594
HbA,, 0.2935 0.0956 0.0021 1.3411

Constant -3.2798 0.8200 0.0001

Included in the model: age, sex, duration, hypertension, HbAlc, Finsulin, BMI
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o] o3y|7te] 51 o]l %ol wAER
e HIE (Table 3)= AW FE W%, e
31 AZo| 7kz}t 51.9%, 30.0%, 11.5%0)1dck wiAt
Wi 28.8%, PlAlkhins} K158 X 40.4%0)
ek AFT 7 oA Fe] R Kol oy
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AR\ gel 22 HpETe] #XaY 371EAE 8
Bl (Table 4), A7FWZE] 749 o], Qdakddx
aeln APl wehEe] A9 vl @k
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