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ABSTRACT

Zinc is an antioxidant trace mineral, scavenging free radicals and known to be involved in inflammatory reactions.
The prevalence of atherogenic diseases such as coronary heart disease (CHD) are increasing in Korean adults of middle
age and elderly. The increased cell damage from free radicals and inflammation have been implicated in etiology of
CHD, and the evidence is accumulating that low zinc status is involved in the prevalence of this inflammatory athe-
rogenic disease. However, little is known about the zinc status of Korean CHD and its relationship with dietary zinc
intake and zinc bioavailabilty. In this study the serum zinc levels of male patients with CHD over 40 yrs. were com-
pared with that of healthy adult males and its associations with dietary zinc intake and zinc bioavailabilty affecting
factors were examined. Serum zinc level was measured by HANARO research reactor using neutron activation analysis
(NAA) method. The overall proportion of patients with zinc deficiency, serum zinc concentrations below 74.0 yg/dL
was 32.8% compared to the 10.3% in healthy group. The average serum zinc levels were 80.7 ug/dL. and 88.3 ug/dL
in patients and healthy group, respectively, showing significantly low zinc status in CHD patients compared to healthy
group. The intake of nutrients such as energy, carbohydrate, iron, and copper of CHD patients was significantly higher
compared to that of the healthy group. In addition, the intake of calcium, iron, and protein from vegetable foods was
significantly higher in CHD patients than that of healthy group. The dietary zinc intake was 12.7 &= 4.5 mg and 11.5 =
6.9 mg in CHD patients and control group, respectively, which showed no difference. The phytate intake of patients
group, which is 1389.0 mg, was significantly higher than the control group which showed 1104.8 mg. However, the
ratio of phytate: zinc or phytate * calcium: zinc per 1000 kcal energy intake did not show any difference between two
groups. The serum zinc levels did not show any correlation with zinc or factors that affect the bioavailability of zinc.
The dietary factors influencing the zinc status were not found in CHD patients. (Korean J Nutrition 39(3): 253 ~263, 2006)
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Table 2. Age and anthropometric characteristics of subjects

Mean = SD

Variables Significance
Patients (n = 59) Conftrol (n = 38)
Age (yr.) 58.1 £8.2 53282 *
Height (cm) 167.6 £ 5.2 1700 £ 5.8 %
Weight (kg)  69.7 + 8.8 710 £ 99 ns
BMI (kg/m® 248 + 2.8 24.5 + 3.0 ns

1) Mean =+ SD. 2) *: Significantly different ot p < 0.05
*x: D < 0.01 and **+: p < 0.001. 3) ns: Not significant

Table 1. Experimental condition of neutron activation analysis for the serum analysis

Sample Wt. (mg) Iradiation time Cooling time

Counting time

Nuclides detected (Gamma-Ray Energy. keV)

50-100 4 hrs, longer than 20 days

40000 sec. “7n (1115)




Table 3. General characteristics of subjects

B L EB2 e 3903) :252~263, 2006/255

, Patients Control )
Variables x p-value
N (%)
Non-smoker 13 (13.8) 8 ( 8.5)
Smoking Smoker nawn 9(9.6) 0.515 0.773
Ex-smoker 34 (36.2) 19 (20.2)
Non-drinker 19 (20.2) 5(53)
Alcohol drinking Drinker 29 (30.9 28 (29.8) 7.199 0.027
Ex-drinker 10 (10.6) 3(32)
No 23 (24.5) 17 (18.1)
Exercise habits 0.674 0411
Yes 35 (37.2) 19 (20.2)
Use of supplements & No 8( 85 20 (21.3) 20,055 <0.0001
functional foods Yes 50 (53.2) 16 (17.0) ' '
- Total 58 (61.7) 36 (38.2)
Table 4. Distribution of subjects according to the serum zinc
Serum zinc
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Fig. 1. Serum zinc concentrations in healthy male adults and

patients with coronary heart disease. *+: significantiy different of
p <0.01.
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Serum Zn levels Patients Control
N (%)

=74 pg/dl 39 (40.2) 35 (36.1)

<74 pgldl 19 (19.6) 440

Totat 58 (59.8) 39 (40.2)

x? =65 p= 00106
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Table 5. Nutrient intakes of patients and control group
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Variables Patients %RDA Control %RDA Significance
Energy (kcab 2,702 =77 119.3 2123 =720 90.8 h
(keal/wt. kg) 389+ 11.0 310+ 119 i
Protein (g) 88.0+ 259 127.9 78.1 = 285 112.4 ns
(%) 132+ 23 161 = 4.4 *
Animal protein (g) 27.6 = 18.7 327+ 238 ns
Piant protein (g) 604+ 184 454+ 174 e
Fat (g) 377 274 403+ 235 ns
(%) 126+ 55 174+ 7.7 i
Animal fat (Q) 172+ 196 213+ 210 ns
Plant fat (@) 205+ 11.2 190+ 8.1 ns
Carbohydrate (@) 494.0 £ 140.6 356.7 £ 150.3 il
(%) 731+ 467 666+ 10.4 e
Fiber (g) 90+ 67 76 3.6 ns
Cholesterol (mg) 219.0 = 195.1 269.2 = 164.7 ns

1) Mean =+ SD, 2) *: Significantly different at p < 0.05, **: p < 0.01 and **x: p < 0.001, 3) ns: Not significant
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Table 6. Mineral intakes from vegetable and animal origin

Variables Patients %RDA Control %RDA Significance
Zn (mg) 127 £ 45 105.6 11.5 £ 69 95.9 ns
Cu (mg) 157+ 0.56 125+ 051 *
Ca (mg) 6025 +421.0 86.0 502.1 =+ 206.1 n7 ns
Plant Ca (mg) 363.6 £171.2 2932 1176 *
Animal Ca (mg) 2390 £3314 2089 1344 ns
Fe (mg) 179 = 68 148.8 143 + 58 1211 *
Animal Fe (mg) 28 = 22 29 = 20 ns
Plant Fe (mg) 151 £ 63 1.7 £ 48 *

1) Mean =+ SD. 2) *: Significantly different at p < 0.05, *+: p < 0.01 and **+: p < 0.001, 3) ns: not significant
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Table 7. Dietary factors related with zinc bioavailability

Variables Patients Control ficszlgr:]cl;e
Phytate (mg) 1389.0 +590.8 1104.8 =+ 6457 *
Phytate/Zn 1.1 = 39 100 = 39 ns
C‘Lﬁ’ggﬂiﬁ;‘ 605 + 357 622 + 420 s
Ca*phytate/Zn 1616 = 109.7 1269 =+ 81.2 ns
Fiber/Zn 074+ 064 074 £ 0.37 ns

1) Mean = SD, 2) *: Significantly different at p < 0.05
*x. p < 0,01 and =**: p < 0.001, 3) ns: not significant
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Table 8. Correlation coefficients between serum zinc levels and
age, nutiient infakes by coronary heart disease

Variables Patients Confrol
Age (year) ~0.1590 ~0.3766*
Energy (kcal) 0.1078 —0.0247
Carbohydrate (@) 0.0896 —0.1948
(%) ~0.0336 —0.3992*

Protein (@) 0.1228 0.0341
(%) 0.0429 0.1113

Fat (@) 0.0311 0.3639
(%) ~0.0193 0.4168*
Fiber (g) 0.0273 0.0765
Cholesterol (mg@) ~0.0101 0.0445

D= significant at p < 0.05 by Pearson’s correlation test

Table 9. Correlation coefficients befween serum zinc fevels and
mineral intakes

Variables™ Patients Control

Zn {mg) 0.0336 —0.0908
Cu (m@) 0.0990 -0.1997
Ca (mg) 0.0685 -0.0710
Plant Ca (mg@) 0.0884 0.0336
Animal Ca (mg) 0.0414 —-0.1384
Fe (mg) 0.0800 —-0.0522
Animal Fe (mg) ~0.0714 -0.0380
Plant Fe (mg) o.mz —0.0466

1) ns: not significant by Pearson’s correlation test

Table 10. Correlation coefficients between serum zinc levels
and dietary factors related with zinc bioavailbility

- Variables™ Patients Control
Phytate (mg) 0.0141 —0.1351
Phytate/zn 0.0376 -0.090
Ca*phytate/Zn (/1000 kcal) 0.0221 —-0.0033
Ca*phytate/Zn 0.0428 —-0.0504
Fiber/Zn 0.0061 0.2393

1) ns: not significant by Pearson’s correlation test
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