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(sorbitol pathway)
(aldose reductase)
18 kilobase(kb) deoxyribonucleic acid(DNA) 7

35(7935) 10 exon .
5° 2.1 kb AC dinucleotide

2
aldose reductase

(WHO) 2

127



51 .
(risk)

(alele)

Z-2 ,
25%, 32.2%, 34.1%
.(p>0.05)
(protective)
Z+2 23.6%,16.6%,23.1%
.(p>0.05)
2 , ,



Diabetes Control and Complication Trial(DCCT)

6-10

(first & rate limiting
enzyme)  nicotineamide -adenine dinucleotide phosphate(NADPH)

(sorbitol dehydrogenase) (fructose) ",



NADPH, myo-inosital, Na- K -dependent AT Pase

12-15

18kb DNA 7 35(7q35)
10 exon .
(locus) 1
e 2
5 2.1kb
dinucleotide (microsatellite)

2, (caucasian) 1

microsatellite
21

microsatellite 2



30
127

(1)

30mg

)

3)

300mg

30mg

(WHO)

10

10

24

24

24

51



ideal body weight (1BW)

3.
5cc
EDTA tube 4
4.
Genoni c DNA  PRurification Ki t (Pronega, Madi
son,W,U.S.A.) genomic DNA 5
‘ 2.1 kb (AC)n dinucleotide
(polynerase chain reaction, P(R) : sense priner
ant i sense priner 5 - GAATCTTAACATCCTCTGAACG- 3!
5 ‘- TGATGCATATCOOGACOOGA- 3 . PR AccuPowver PR PreM x (Bi oneer ,
) pr i mer 10 pnol genomic DNA 500 ng  *P- dCTP
(NEN,Boston, MA,U.S.A. ) 1 pl 3 30 pl
Perkin Elmer DNA thermal cycle initial denaturation
denaturation 94 C 30 , annealing -extension 56 C 45 36
. PR loading dye 5 % formamde-urea gel 2
gel gel dryer



casette X

band

square test

program  SPSS window
p-value 0.05

1-2

(genotype)

2x2 Chi square test

Chi



127 .
38 48 41
10
8%
( 1.
1.
n 38 48 41
62.4+ 8.5 61.7+9.5 61.1£8.7
13:25 27:21 21:20
49+8.7 45.3£8.5 47+ 7.6
14.4+ 4.2 16.0£ 6.6 15.2+5.0
) 15 36 21
(99 8.9+ 2.0 9.4+2.1 9.4+ 2.3
) 8 19 13
| BA(%9 110.9+ 18.0 108.8+ 13.2 108.9+ 16.8




2. m crosatellite

microsatellite 6
Z-6, Z-4, Z-2, Z, Z+2, Z+4 3.2%, 39%, 254%, 41.1%, 25.4%,
19% Z ( 2 1).

1. AC PCR
2. microsatellite
P
val ue*
0 76(100 96(100 82(100 102
n(%9 (100) (100) (100) (100)
Z-6 0(0) 1(1.0) 0(0) 2(3.2) >0.05
Z-4 2(2.6) 2(2.0) 1(1.2)  4(3.9) >0.05
Z-2 19(25)  31(32.2) 28(34.1) 26(25.4) >0.05
Z 35(46)  45(46.8) 33(40.2) 42(41.1) >0.05
Z+2 18(23.6) 16(16.6) 19(23.1) 26(25.4) >0.05
Z+4 2(2.6) 1(1.0) 1(1.2) 2(1.9) >0.05




3. m crosatellite

Z-2
25%, 32.2%, 34.1%
( 2.
Z+2 23.6%,16.6%,
23.1% ( 2.
4. m crosatellite
microsatellite 21Z2-2, 21 Z+2,
21z 33.3%, 254%, 7.8% Z-2 homozygosity
58%, heterozygosity 392% Z-2 1 copy
455% ( 3).
5. m crosatellite
3 21Z-2, 21Z+2, 21Z
21Z-2
(33.3%, 31,7% vs
26.3%, p>0.05). 21Z2+2
(23.6% vs 18.7%,17.0%). Z-2 1 copy

44.7%, 58.4%, 52.0%
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3. microsatellite

p-val ue*
n(% 38(100% 48(100%  41(100% 51(100%
7z 7(18.4) 9(18.7) 7(17.0)  4(7.8) >0.05
21Z-2 10(26.3) 16(33.3) 13(31.7) 17(33.3) >0.05
2/ 7+2 9(23.6) 9(18.7) 7(17.0)  13(25.4) >0.05
Z-2/1Z-2 1(2.6) 5(10.4) 4(9.7)  3(5.8) >0.05
Z-2/Z+2 6(15.7) 4(8.3) 6(14.6)  3(5.8) >0.05
721 Z+2 1(2.6) 1(2.0) 4(9.7)  3(5.8) >0.05
Qher 4(10.5) 4(8.3) 2(4.8) 8(15.6) >0.05

* .

- 11 -



(aldose reductase inhibitors)

22-24

25

2
* Ko 2.1kb
DNA microsatellite ,
7
Z-2 2
2, 1
Z-2 Z+2
21Z+2
Z+2
21.
Z-2 25.4%,
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25%, 32.2%,
34.1%

Z+2 254%, 23.6%,
16.6%, 23.1%

(ethnic group) )
(genetic variability)
2

M oczul ski 2 Z-2

promoter polymorphism
27

microsatellite .
(polyol pathway)

AC polymorphism
AC polymorphism
5* transcription factor
transcription factor
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A CE (angiotensin converting enzyme) polymorphism

polymorphism

polymorphism

, mRNA level

29,30

31
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Z-2

Z+2

microsatellite
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Abstract

Di abetic m crovascul ar conplication and the
diversity of aldose reductase gene pol ynorphism
in Koreans with type 2 diabetes nellitus

Hyo Kyoung Park

Brain Korea 21 Prqgect for M edical Science
The Graduate School, Yonsei University

(Directed by Professor Hyun Chul Lee)

Recent studies suggest that the gene encoding aldose reductase, the
enzyme that converts glucose to sorbitol, may confer susceptibility to
microvascular disease. To study the relationship between the Aldose
reductase gene and Korean type Il diabetic microvascular complications
such as diabetic nephropathy and diabetic retinopathy, DNA from 127
Korean patients with type Il diabetes and 51 normal healthy control
people were types for an (AC)n dinucleotide repeat polymorphic marker
in the 5'-region of the Aldose reductase gene using polymerase chain
reaction (PCR). No significant difference in the frequency of the
putative risk allele Z-2 was found in patients with nephropathy group
and retinopathy group compared with uncomplicated group.(32.2%, 34.1%
vs 25.1%, respectively, x =, p>0.05) ; similarly no difference among the
study groups was found for the frequency of the putative protective

- 20 -



allele Z+2 . In conclusion, the results of our study in Korean type Il
diabetes do not support the hypothesis that the 5'-Aldose reductase
polymorphism in the Aldose reductase gene contributes to susceptibility
to diabetic microvascular complications

Keywords: type Il diabtes mellitus, diabetic nephropathy, diabetic
retinopathy, aldose reductase gene polymorphism,
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