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The Study of Lipid-peroxidation, Antioxidant Enzymes, and the Antioxidant Vitamins in
NIDDM Patients with Microvascular-diabetic Complications

Ha, Ac-Wha* - Kim, Hyeon-Man

Department of Foods and Nutrition, Myongli University, Yongin 449-728, Korea
Depariment of Endocrinology & Metabolism, Ajou University School of Medicine, Suwon 442-749, Korea

ABSTRACT

The purpose of this study was to determine the extent of oxidative stress in NIDDM patients with diabetic complications
and to determine the relationship between oxidative stress and diabetic complicadons. For this study, 139 NIDDM patients
were recruited, 85 with diabetic complicatons and 54 without complications were recruited. The concentration of
malondialdehyde(MDA) and the activities of antioxidant enzymes including catalase, superoxide dismutase(SOD), gluthatione
peroxidase(GSH-Px) were determined. The daily intakes and plasma concentrations of beta-carotene, lycopene, lutein and
alpha-tocopherol were determined by food frequency questionnaire and by high performance hquid chromatography(HPLC),
respectively. Among the antioxidant enzymes studied, only GSH-Px activity was lower in NIDDM patient, with diabetic
complications than in those without complications(2.91+0.80 vs 3.54£0.44 U/mgHb, p<(0.05). Those NIDDM patients
with diabetic complications had higher MDA concentrations than those without diabetic complications(1.4040.25 vs 1.2510.
11 nmol/ml, p<0.05). There were no significant differences in the dierary intakes of total carotenoids(2854 vs 2824ug/day)
or vitamin E(9.5+3.2 vs 9.54+2.0 mg/day) berween NIDDM patients with and without complications. However, the plasma
concentrations of beta-carotene and lycopene were significantly lower in NIDDM patients with complications than in NIDDM
patients without complications(Beta-carotene : 24.2:£12.5 vs 33.1+16.2(ug/dl), lycopene : 2.8--2.1 vs 4.312 8(ug/dl).
This study showed that in NIDDM patients with complications, the lipid peroxidation of erythrocytes was highly increased and
the antioxidant reserves were significantly depleted, compared with NIDDM patients without complications. The lower plasma
concentrations of beta-carotene and lycopene in NIDDM patients may be due to the presence of diabetic complications, not
due 1o the lower dietary intakes of antioxidant vitamins. To define the role of carotenoids in diabetes, more experimental and
clinical studies are needed. (Korean J Nutrition 32(1) : 17~23, 1999)
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Table 1. The characteristics of (he subjects

NIDDM with Cx'  NIDDM without Cx

(=85) (n=>54)
Age (Year) 53.6 + 9.4 503 £ 9.6
Mt {cm) 1619 =+ 8.2 160.3 + 8.3
W (kg) 60.6 = 9.9 64.6 + 9.2
BMI (kg/rm?) 25.23%= 3.1 2421+ 1.9
HDL (mg/dl) 474 £129 456 £11.7
LDL (mg/dly 135.3 *+46.2 119.4 £32.5
TG (mg/dl) 174.8 £80.0 151.5 =£78.0
Cholesterol (mg/dl) 2155 +51.5% 193.2 =333
Glucose (mg/dl) 1684 68 155.6 =46
Hb (g/dl) 133 £ 2.1 144 = 1.3
HbATc (%) 91 =+ 2.8 87 £ 18
Duration (yr.) 6.1 = 5.0 5.0 * 4.0

'Cx=micro-diabetic complications
*Significant difference between NIIDDM with Cx and without Cx
at p<0.05 level.
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pene?| A4 FxHA @HF9 {50 B2 F= A7t
el tHp<0.05). B-carotened Bk IHFTH ¢
7o) 247} 24 2pg/dlsh 33, 1ng/dlZ 1 :4017} o9 =
olgler E3| lycopenes] A5, #E39 -7l W&
Z7e Rel7t B FRAAHFE ST 2.8g/dl, &5 =
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Table 2. The enzyme activities and ADA concentrations in NIDDM patients

NIDDM NIDDM with Cx

Enzymes (U/mgHb) without Cx Group 1" Group 2 Group 3 Total N
Catalase 2.71+£0.71 2.44+0.73 2.70+0.74 2.98£0.81 2.64+0.80
GSH-Px 3.54+£0.44* 3.07 £0.85° 2.77+081° 27440.68 2.91+0.80°
SOD 3.144+0.39* 2941036 2.67+045 2.76 047 2.81+042
MDA(nmol/ml) 1.25+0.11* 1.24+0.20° 1.40%0.18" 1.51+£0.24° 1.40£0.25°

1) group 1 : NIDDM patients with 1 diabetic complication

group 2 : NIDDM patients with 2 diabetic complications
group 3 : NiDDM patients with more than 3 diabetic complications

a,b : Within NIDDM with Cx, the values with different letters in a row are significantly different at p<{0.05

*Significant differences between NIDDM without Cx and with Cx(total N) at p<{0.05

Table 3. The plasma concentrations of antioxidant vitamins in NIDDM patients
\ NIDDM NIDDM with Cx
Vitamins (ug/dl) without Cx Group 1 Group 2 Group 3 Total N
B-carotene 33.1+16.2* 21.3+£10.6 284+£17.5 254%+10.3 242125
Lycopene 43+ 2.8 26+ 2.0 27+ 2.3 29+ 25 2.8+ 2.3
Lutein 456+17.2 49.86+12.4° 54.6+18.6 442+17.8° 49.3+15.7
Retinol 56.2+18.4 54.3+20.0° 75.4+34.0° 54.8L£27.1° 58.5+25.3
o-locopherol 8414283 807+263" 917+281° 824+325" 807.1+£263

*Significant differences between NIDDM without Cx and with Cx{total N) at p<(0.05

Table 4. The intakes of antioxidant vitamins in NIDDM patients

NIDDM NIDDM with Cx

Vitamins (ug/day) without Cx Group 1 Group 2 Group 3 Total N
B-carotene 2131£1560 2315%£1352 1980+1170 2011%1550 2097 £1346
Lycopene 570X 270 580+ 195 600+ 207° 491+ 302° 557+ 235
Lutein 153 160 190+ 155 162+ 141 158+ 150 1701+ 148
a-tocopherol 954012460 95302650 9120£2510 999042780 9546+ 2646

a,b - Within NIDDM with Cx, the values with different letters in a row are significantly different at p<0.05
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