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Abstract

Background: Increased prevalence of diabetes in recent years is linked with increased cardiovascular morbidity
and mortality. Apolipoprotein E (apo E) polymorphism is well known to be related to hyperlipidemia and
coronary heart disease, but only a few studies investigated the association between apo E polymorphism and
diabetes or insulin resistance. In Korea, two studies with relatively small subjects reported controversial
results. Therefore, we investigated the association between apo E polymorphism and diabetes in elderly
community population.

Methods: 982 elderly people aged 65 or over in Seongnam city were enrolled. We measured anthropometric
variables and blood pressure and performed biochemical tests including fasting glucose, fasting insulin,
HbAlc, and lipid profiles. Apo E polymorphism was determined by PCR-RFLP method.

Results: Frequencies of apo E isoforms and alleles were similar to those of other reports. Subjects with e4
allele had significantly higher total and LDL-cholesterol levels. However, there were no differences in
cholesterol levels between normal subjects and diabetes. Diabetes was not related to apo E polymorphism.
Conclusion: In Korean aged 65 or over, subjects with diabetes didn’t have increased total or LDL-cholesterol,
triglyceride, and decreased HDL-cholesterol levels. Diabetes and apo E polymorphism were not related.
(KOREAN DIABETES ] 32:30~37, 2008)
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3, reverse 5’-GCCCCGGCCTGGTACACTGCCG-3’ ©]
231, PCR premix (AccuPower, Bioneer, Seoul, Korea)&
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Firoll S0l kI,
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o}E E o}y F e2/e2, e2/ed, edfed- T 7 YT
HolA] Alefslar vR] Al - e2/e3, e3/e3, e3fedroll T

sto] SAE wlaslsle vl A, E9, aela s8-8,

Table 1. Apo E isoform frequency and allele frequency in normal subjects and diabetic subjects

Normal (n = 228) Diabetes (n = 319) Total (n = 547)

Isoform frequency n (%) n (%) n (%)
e2/e2 1 (0.4) 0 (0.0) 1 (0.2)
e2/e3 25 (11.0) 41 (12.9) 66 (12.1)
e2/ed 1 (0.4) 5 (1.6) 6 (L.1)
e3/e3 160 (70.2) 228 (71.5) 388 (70.9)
e3/ed 41 (18.0) 44 (13.8) 85 (15.5)
edfed 0 (0.0) 1 (0.3) 1 (0.2)
Allele frequency

e2 28 (6.1) 46 (7.2) 74 (6.8)
e3 386 (84.6) 541 (84.8) 927 (84.7)
4 42 (9.2) 51 (8.0) 99 (8.5)

Table 2. Clinical and metabolic characteristics of subjects according to apo E isoforms

e2/e3 e3/e3 e3/e4
P-value
(n = 66) (n = 388) (n = 85)

Age (years) 78.7 £ 9.3 774 + 92 757 + 83" 0.027
Sex (Male:Female) 31 : 35 168 : 220 45 : 40 0.260
Systolic blood pressure (mmHg) 1355 £ 21.0 1329 + 20.5 1309 = 21.1 0.394
Diastolic blood pressure (mmHg) 822 £ 109 82.0 £ 11.8 814 + 12.8 0.908
Waist circumference (cm) 87.9 + 8.0 87.8 + 8.8 84.7 + 9.6° 0.025
Fasting plsma glucose (mg/dL) 111.5 + 339 1149 + 34.1 107.8 £ 30.5 0.120
HbAlc (%) 6.08 £ 1.00 6.28 £ 1.06 6.11 £ 0.80 0.185
Fasting insulin (mU/L) 6.20 £ 7.30 5.00 £ 3.92 492 + 424 0.149
HOMA-IR 1.63 + 1.58 148 + 1.43 1.30 + 1.03 0.243
Total cholesterol (mg/dL) 1889 + 384 201.2 + 37.7 207.5 + 40.4° 0.012
Triglyceride (mg/dL) 142.3 + 83.9 132.5 + 73.8 133.3 £ 959 0.629
HDL-cholesterol (mg/dL) 61.1 £ 143 59.1 + 15.1 56.7 £ 16.1 0212
LDL-cholesterol (mg/dL) 99.4 + 340 115.6 + 32.1 1242 + 352 0.000

Values are the mean + SD. * P < 0.05 versus e3/e3 isoform. HDL-cholesterol, high density lipoprotein-cholesterol;

LDL-cholesterol, low density lipoprotein cholesterol.
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Table 3. Comparison of clinical and metabolic charateristics between subjects with normal glucose tolerance and with diabetes

Normal Diabetes Povalue

(n = 228) (n = 319)
Age (years) 78.8 £ 9.6 76.0 £ 8.6 0.001
Sex (Male:Female) 89 : 139 158 : 161 0.019
Systolic blood pressure (mmHg) 130.0 = 20.7 135.1 + 20.3 0.004
Diastolic blood pressure (mmHg) 81.0 £ 12.5 82.7 £ 11.3 0.083
Waist circumference (cm) 842 + 8.8 89.7 £ 8.3 0.000
Fasting plsma glucose (mg/dL) 929 £ 12.8 128.6 + 36.1 0.000
HbAlc (%) 5.61 + 0.39 6.69 + 1.09 0.000
Fasting insulin (mU/L) 4.03 + 3.98 598 + 4.77 0.000
HOMA-IR 0.90 £ 0.81 1.90 + 1.58 0.000
Total cholesterol (mg/dL) 2009 * 38.8 200.3 + 38.0 0.857
Triglyceride (mg/dL) 1272 + 72.3 139.9 + 83.8 0.080
HDL-cholesterol (mg/dL) 59.5 + 15.7 585 + 14.8 0.431
LDL-cholesterol (mg/dL) 115.8 + 33.1 113.8 £ 33.5 0.500

HDL-cholesterol, high density lipoprotein-cholesterol; LDL-cholesterol, low density lipoprotein cholesterol.

Table 4. Clinical and metabolic characteristics of subjects according to apo E isoforms in diabetes group

e2/e3 e3/e3 e3/ed
P-value
(n = 25) (n = 160) (n = 41)

Age (years) 78.6 + 8.8 76.3 + 8.7 724 + 63 0.003
Sex (Male:Female) 20 : 21 105 : 123 30 : 14" 0.025
Systolic blood pressure (mmHg) 137.1 + 214 134.6 + 21.2 1359 £ 155 0.751
Diastolic blood pressure (mmHg) 82.1 £ 104 825 + 11.7 84.0 £ 10.5 0.703
Waist circumference (cm) 90.8 + 7.3 89.5 + 8.6 89.5 + 7.7 0.718
Fasting plsma glucose (mg/dL) 1235 + 375 130.2 + 35.8 122.1 + 35.6 0.145
HbAlc (%) 6.42 + 1.12° 6.76 £ 1.12 6.52 £ 0.90 0.084
Fasting insulin (mU/L) 6.27 + 3.62 5.84 + 4.78 6.13 £ 551 0.542
HOMA-IR 1.84 + 1.05 192 =+ 1.71 1.77 + 1.24 0.958
Total cholesterol (mg/dL) 186.4 + 37.0° 202.2 + 37.1 205.3 £ 43.1 0.036
Triglyceride (mg/dL) 147.1 + 86.6 134.8 + 72.0 153.0 + 123.4 0.450
HDL-cholesterol (mg/dL) 58.1 £ 11.7 59.3 + 149 558 = 17.1 0.359
LDL-cholesterol (mg/dL) 989 + 334 116.0 + 31.9 119.0 + 39.6 0.007

Values are the mean + SD. * P < 0.05 versus e3/e3 isoform. HDL-cholesterol, high density lipoprotein-cholesterol;
LDL-cholesterol, low density lipoprotein cholesterol.
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Table 5. Logistical regression analysis examining the association between apo E isoforms, alleles and the presence

of diabetes in aged people

Odds ratio Odds ratio Odds ratio
95% CI) P-value (95% CI) in Male (95% CI) in Female
Alleles
e2 1.222 (0.745-2.006) 0.427 1.198 (0.564-2.545) 1.225 (0.633-2.368)
e3 1.000 1.000 1.000
ed 0.774 (0.500-1.198) 0.250 1.288 (0.678-2.448) 0.449 (0.235-0.855)
Isoforms
e2/e2 - 0.995 - -
e2/e3 1.187 (0.689-2.044) 0.537 1.102 (0.494-2.458) 1.233 (0.587-2.593)
e2/ed 3.069 (0.351-26.823) 0.311 - 1.873 (0.186-18.835)
e3/e3 1.000 1.000 1.000
e3fed 0.652 (0.402-1.059) 0.084 1.148 (0.570-2.311) 0.354 (0.171-0.731)
ed/ed - 0.995 - -

CI, Confidence Interval. e3 allele and e3/e3 isoform were used as control, respectively. Data were adjusted for age and
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