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Apolipoprotein E and ACE genetic polymorphism and
nephropathy in type 2 diabetic patients

Jong Suk Park, M.D., Joo Young Nam, M.D., Chul Sik Kim, M.D., Dol Mi Kim, M.D.,
Min Ho Cho, M.D., Jina Park, M.D., Chul Woo Ahn, M.D., Bong Soo Cha, M.D.,,
Sung Kil Lim, M.D., Kyung Rae Kim, M.D. and Hyun Chul Lee, M.D.

Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

Background : The aim of this study was to investigate the association between apo E and ACE
genetic polymorphism and diabetic nephropathy.

Methods : One hundred eighteen patients with type 2 diabetes who had a duration of diabetes
longer than 8 years were divided into the three apo E groups (E2, E3, E4) and three ACE groups
(I, ID, DD). Plasma levels of lipids were measured. The frequency of diabetic nephropathy and
clinical and biochemical characteristics were compared among the Apo E and ACE genotype groups.

Results : The frequency of overt nephropathy was significantly greater in apo E2 patients with
diabetes (46.7%) than apo E3 (16.7%) or apo E4 patients (10.5%). Logistical regression analysis
showed that odds ratio of apo E2 and apo E4 genotypes for the presence of overt nephropathy were
4779 (p<0.01) and 0.643 (p=0.583), respectively. Plasma TG levels were significantly greater in apo
E2 patients. This study did not show an association between ACE gene polymorphism and diabetic
nephropathy, and no interaction between Apo E and ACE gene polymorphism.

Conclusion : Apo E2 is a prognostic risk factor for diabetic nephropathy in Korean type 2
diabetes. TG may have an important role of diabetic nephropathy. There were not synergistic effect
between Apo E and ACE gene polymorphism in diabetic nephropathy.(Korean ] Med 68511-518, 2005)

Key Words : Apolipoprotein E (Apo E) gene, Angiotensin—converting enzyme (ACE) gene, Type
2 diabetes, Diabetic nephropathy
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GGC TGT CCA AGG A-3') primer, 0.2 uM genomic
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Table 1. Clinical characteristics of each group of patients by apo E genotype

E2 E3 E4
No (M/F) 15 (5/10) 84 (39/45) 19 (10/9)
Treatment (D/O/D) 0/2/13 5/13/66 2/12/15
Age (yrs) 62.53+10.91 59.33+9.25 59.53+10.29
Duration (yr) 14.0+4.04 14.61£5.29 12.53+3.01
BMI (kg/m®) 24.11£2.31 24,69+2.91 23.99+2.74
FBG (mg/dL) 179.07+55.32 158.21£5.20 159.05+46.96
C-peptide (ng/mL) 2.39+1.00 2.27+1.23 2.30+1.16
Insulin (ulU/mL) 8.67+4.76 9.88+9.35 6.12+2.93
Total cholesterol (mg/dL) 177.8+40.8" 191.6+34.4 212.5%26.2
LDL cholesterol (mg/dL) 89.9+30.9" 117.3+31.7 134.3+30.6
HDL cholesterol (mg/dL) 45.1+10.4 44.0+10.5 46.0+11.3
TG (mg/dL) 2025+105.6" 15364576 140.6+46.7
RLP (mg/dL) 8.71+6.96 6.87+3.80 6.82+3.90
Lipoprotein (a) (mg/dL) 24.7+29.9 21.2+24.6 11.9+10.6
HbAlc (%) 8.82+1.55 8.67+1.93 851+1.93
Hypertension (%) 53.3 488 42.1

Values are the meanstSD except for the frequency data. *: p<0.05 versus apo E4, ' p<0.01 versus apo E3 and E4,
¥ p<0.05 versus apo E3 and E4. D, diet therapy; O, oral hypoglycemic agents; I, insulin, BMI, body mass index; FBG,
fasting blood glucose.

Table 2. Logistical regression analysis examining o] A &UTHp<0.05, p=0276)(LH 1). AA Al=o] 3l
the effect of apo E genotype on the presence of overt - _ - -
nephropathy in patients with type 2 diabetes = Apo E3:79] odds ratio® 12 7p43kaL 2425 3
AEAS A3sE A3 Apo E27 2 F4:9] odds ratio
o "t O, I >
Odds ratio (956 €I pvalue oy 7790} 06430] 9 cH(p=0.009, p-0583)(E 2).

E3 1.000

E2 4779 (1.447-15.461) 0.009

E4 0.643 (0.132-3.119) 0.583

CI, confidence interval

o vla] =UHp<0.05). RLP, lipoprotein(a) % 13¢t
o] HIE& E2 o)A Folrolx|uk FAEA R o]
7F AATHGE 1.
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Figure 1. Frequencies of normoalbuminuria, microal—
buminuria, and overt nephropathy in patients with type 2
diabetes with different apo E genotype
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Figure 2. Frequencies of normoalbuminuria, microal-
buminuria, and overt nephropathy in patients with type 2
diabetes with different ACE genotype
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Table 3. Clinical characteristics of each group of patients by ACE genotype
I D DD
No (%) 43 (36.4) 47 (39.8) 28 (23.8)
Age (yrs) 59.69+9.77 60.34+10.58 58.89+7.95
Duration (yr) 13.88+4.56 14.53+4.82 14.07£5.47
BMI (kg/m’) 24.85+2.46 24.52+3.22 24.11£2.20
FBG (mg/dL) 169.0+51.05 157.6+50.65 156.5+41.22
Insulin (ulU/mL) 7.15+3.84 9.70+8.71 11.22+11.44
C-peptide (ng/mlL) 2.09+0.94 2.39+1.33 2.42+1.26
HbAlc (%) 8.56+1.90 8.81+1.95 8.68+1.73
Total cholesterol (mg/dL) 198.3+40.6 186.4+34.5 196.6+26.4
LDL cholesterol (mg/dL) 122.1+£374 110.4+£32.5 117.7£27.7
HDL cholesterol (mg/dL) 44,24+9.58 43.19+£10.58 47.07+11.93
TG (mg/dL) 159.6+75.2 155.6£61.2 159.9+61.2
RLP (mg/dL) 7.61£5.13 6.85+3.81 6.70+3.86
Lipoprotein (a) (mg/dL) 22.90+28.20 21.58+24.80 14.70+13.47
Hypertension (%) 33.1 55.3 50.0

Values are the means+SD except for the frequency data. BMI, body mass index; FBG, fasting blood glucose.
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Table 4. Distribution of different combination of Apo E and ACE genotypes in type 2 diabetic patients with or

without overt nephropathy

Combination of genotypes No Nephropathy (-) Nephropathy (+)
E2/I 7 3 (42.9%) 4 (57.1%)
E2/ID/DD 8 5 (62.5%) 3 (37.5%)
E3/I 28 23 (82.1%) 5 (17.9%)
E3/ID/DD 56 48 (85.7%) 8 (14.3%)
E4/I 8 7 (875%) 1 (12.5%)
E4/ID/DD 11 9 (81.8%) 2 (18.2%)
all p>0.05

M P45 PPOR ZA vhol W2 B2, B3, AT
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