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Abstract

This study was carried out to estimate intake level of Pb, Fe, Cu in rural area of Korea (12 males and 18 fem-
ales). Analyses for the nutritional status of the record, duplicated diet collections, 24-hour urine collections,
and venous blood sampling before measuring of blood pressure. The mean age and blood pressure of the
subjects were 45.8 + 11.1years and 117.5+22.2/80.8+ 15.6mmHg in males, and 41.9+11.0years, 110.0+11.
9/73.9 +£8.5mmHg in females, respectively. In respect to both males and females, mean BMI were 22.0+2.3,
23.113.0, mean Rohrer index were 131.8+14.8, 142.4+20.2 and mean skinfold thickness were 12.4+5.
9mm, 25.3+7.4mm, respectively. The daily mean intakes of Pb, Fe, and Cu estimated for 3 days were 277.2 +
111.2ug/day, 12.7 +7.6mg/day, and 3.0+ 1.4mg/day in males and 192.0+72.4ug/day, 13.3+5.8mg/day,
and 3.7+1.7mg/day in females, respectively. The mean concentrations of serum Pb, Fe, Cu were 11.0+2.
oOug/dl, 131.1+42.6ug/dl, 120.3+25.7ug/dl in males and 9.0-+1.2ug/dl, 112.2+35.9ug/dl, 117.3£17.
9ug/dl in females, respectively. The mean levels of Hb and Hct were 15.11-1.1g/dl, 45.2+3.3% in males and
13.1£0.8g/dl, 39.8+2.6% in females, respectively. The 24-hour urinary excretions of Pb, Fe, Cu were 35.5+
10.0ug/day, 0.16+0.12mg/day, 60.121.0.02ug/day in males, and 25.3+11.0ug/day, 0.24+0.20mg/ day,
70.07 +0.03ug/ day in females, respectively. In conclusion, the Pb intake in self selected diet of this subjects
was not in the level that antagonized to Fe and Cu metabolism seriously.
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Table 26l A AJ=lof glc}. 1¢lek 1 HF & A1 F A
#ere Fal) 1,542.20g, «32k7) 1,138.22g0]9] 2.1,
FEA AETS AEA AE AN &L At 12
0:88.0, 93}7} 5.6 : 94.42 i n5 AEA AE
o] AHulgol AAsA Zghoh AR 7| 24 EF T

ation coefficient(rn) @ o]d] digF A HAL T3 Table 1. Physical characteristics of the subjects
H7rstale Variables Male(n=12) Female(n=18) Total (n=30)
, . Age (years) 45.8+11.1" 41.9+11.0 43.5+11.0
dot ¢ u3H Heightcm) 167.5+ 5.8  154.6+ 5.6 159.8+ 8.5
Weight (kg) 619+ 7.8 553+ 8.3 579+ 8.6
- .
ZAL XS 2 YAl Atg BMi(kg/m??  22.0+ 2.3 231+ 30 227+ 2.8
£ A7 dAAEL FE2A Gl AF8h= 25~59 Rohrer index” 131.8£14.8 14241202 142.4+20.2
S.T. (mm)® 12.4+ 59 253+ 7.4 201+ 9.3
Al A7g Aql 2} A=} 129, o =
1’4 1] %U{ ‘i} A l l \ 3, 17 co“ SBP(mmHg)® 117.5£22.2  110.0+11.9 113.0+16.9
A = % BEZ o =
A7b 189 el e oSl WY dbA A2 DBP (mmHg)® 80.8+15.6 73.9+ 85  76.7+12.1
Table 13} Z¢c}.
able 12} ke " Mean +standard deviation
s 2Body mass index [weight (kg)/ height(m)?]
AMEME =AMER *Rohrer index [weight (kg)/ height (m)* x 10]
- “Skinfold thickness
397ke] Ao 3 Z=AMZE Et AL RS0 % Systolic blood pressure
A &35 A o] & A 7R 7 2AEF o7 BEE Al “ Diastolic blood pressure
Table 2. Mean daily food intake of the subjects by 5-basic food groups
Mean food intake (g)
Food group
Male(n=12) Female (n=18) Total (n=30)
Group 1 Meat 47.58 25.18 34.14
Legumes & it's products 18.57 7.16 11.72
Eggs 17.22 10.67 13.29
Fishes 25.22 17.01 20.29
Sub-total (%) 108.59(7.0) 60.02(5.3) 79.44(6.1)
Group 2 Milk & it's products 94.13 10.37 43.94
Small fishes 0.17 0.57 0.41
Sub-total (%) 94.48(6.1) 10.94(1.0) 44.35(3.4)
Group 3 Vegetables 300.60 298.40 299.28
Sea weeds 5.1 3.25 3.99
Fruits 70.56 15.76 37.68
Sub-total (%) 376.27 (24.4) 317.41(27.7) 340.95(26.2)
Group 4 Grains & cereals 896.18 713.43 786.53
Potatoes 37.89 20.67 27.56
Sub-total (%) 934.07 (60.6) 734.10(64.5) 814.09(62.6)
Group 5 Fats & oils (%) 5.88(0.4) 6.76(0.6) 6.41(0.5)
Others (%) 22.91(1.5) 8.99(0.8) 14.56(11.1)
Total food consumption 1,542.20 1,138.22 1,299.80
Animal food (%) 184.50(12.0) 63.80(5.6) 1 22.97 (9.4)
Vegetable food (%) 1,357.70(88.0) 1,074.42(94.4) 1,177.73(90.6)
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Table 3. Composition of the mean intakes of energy and nutrients with the recommended dietary allowances

Male (n=12) Female (n=18)
Intake” % of RDA® Intake % of RDA

Energy (kcal)

20~49 yrs. 2,176.3+1,174.7% 1,613.9+738.7*" 80.7

50~59 yrs. 1,914.8+ 497.7% 1,517.9+189.6°" 79.9
Carbohydrate (g) 371.6+ 176.4 318.6+103.9
Fat(g) 307 273 19.1+ 89
Protein (g) 656+ 26.7 553+ 179 92.2
Animal protein (g) 278+ 113 100+ 3.2
Dietary fiber (g) 6.9+ 3.7 7.0+ 3.5
Ascorbic acid (mg) 98.2+ 61.5 178.5 777+ 40.7 141.3
Lead (ug)® 277.2+ 111.2 192.0+ 724
Iron-1 (mg)* 12.7+ 7.6 1271 133+ 5.8 73.7
Iron-1 (mg)*™ 111+ 6.1 110.5
Iron-2 (mg)® 14.8+ 7.8 148.3 14.0+ 7.5 77.6
Iron-2 (mg)*™" 125+ 6.6 125.4
Copper (mg)* 3.0+ 1.4 99~198" 3.7+ 17 123.7~247.3

"Mean +standard deviation

#Number of subjects ; 8 P Number of subjects ; 13
¥ Number of subjects ; 4 3 Number of subjects ; 5
* Analysis data of dietary Fe(menopaual women), Cu, and Pb
% Record data of dietary Fe in menopausal women

+9 Apalysis data of dietary Fe in postmenopausal women
s Record data of dietary Fe in postmenopausal women

%% of recommended dietary allowances for Koreans (5th revision, 1989)
7% of safe and adequate range of dietary copper intake for Americans (10th revision, 1989)



720 =

A7} el e A} AR s e
vebgdch Mykkinen 52 Al E7H 2 F A Hv)e&
WS o Fd7t dFelA F F JAHY
32%, ARG A2 FolA 17%, FFAA 16%, 57
4 FAFNA 15%F 2| getar 315129, Van Dok-
kum S9% ZF A 18%, 3% T FA|ZolA 1%,
FAEZPAA 11%E AR T sl uheha 4]
& E3 F AFFE SHAF AAEE e A
Frche A A5 FFdolA, =AdnhE 5
EALF A o B& Zle R Bolw o) FIAUELE
A 2do] & dlojeta ALEEY 2R o] of
ok £y d7rl 23" £ QT4 Tab-
le 29} 7ol ZAF RIS A1 EA] H & A FTH
E ol ake o 2 A F AMF F IF 2 A
F7b AA = vl iy 47 60.6%, 64.5%% 2
o, A2 9 FUAFI} Zh7} 24.4%, 27.9%F B ¢ A4
Ho] oha Fokd o2 A4 1Y HF HE
A AL BA A (Fe-1)9} H ¥ 24kA](Fe-2)7} &
249] A% 12.7+7.6mg, 14.8+7.8mgo2 ARk
127.1%, 148.3% 509l 2n, o 2}e] 7%= 77
ol tfAb}eli A4 AR £432]7} 13.3+£5.8mg
o7 Ao 73.7%A T, AL FAHI} 14.0L7.
Smge.2 HJAeko] 77.6% o)), w7 ] o] o
Aol A9 AR BA7) 11.1+6.4mge 2 @AFeke]
110.5%, A% A7} 12.5+6.6mg o2 P9
125.4% $-Fo] ). A ql Alo] Ao g AL
Ao st g} thAdAte] 58.3% (74), |2} o
APz} 373 7) o)A Y A Fe A= 61.1%(117),
737] 019 A Foll M 38.9% (779)7F WAFeF =
g AE AAE slx Az, Aoz 715
ol ogt AR Aol ot FAt HAdate 25%
(39), A2+ YARF w7 7] o1 -] A FAM = T%
(29), 5737) o] F¢] A F A= 6%(3)7t AR
o WlgE it o] A A7 Ay FEFHE H
T AL A5 10.87mgrc) Fgko) = vl
FF AR AHA=F (A} 15.9mg, 42} 10.5mg)** 3% H]
2 o Fa2le] A £ 2AL AdAEe] G Hol
A Agxte] A= £ HAAREL AHAH} 2
Aeog vepytch 19 7 7 A3 dAte] A
2 3.0+1.4mg, 9Ix}2) A% 3.7+1.7mgo 2 eyt
ot Sl A o1x] Fe]e] AAske] Ao
R goue v obH HA AF FEE$d 1.
5~3.0mg/days} vjZsled B el Fabs 99.0~198.0%,
o] 2} 123.7~247.3%2] AH4EL Vel YA

A

A

AFRLL] 16.7% (2%), o3} A=} 11.1%(29)7}
S vlE= At & A AAREY BF T2 A
ek o) 3 FEAY F3o JF T AHF
Ql 2.1+0.7mgo|v} o] 5°92] 2.2+ 1.4mgxc} F9tc}.

Y3 o ¥E Y T2 Y

A, AR 2 72 9] 4 X7} Table 4] vhehrt
ok B A 9 FEE EAe] A= 11.0+20
ug/dl, dx}e] 9= 9.0+1.2ug/dIZ vhebycl. o]
= P1=Z A AP ¢ FERELR FAH S
a9 25ug/dl o) &bl X vl A= EoI%en A}
) Abab g 25ug/dl o] Akl A Y = gl ¥ A
A L Zhzk 7 131.1£32.6pg/dl, 112.2+
35.9ug/dI2 Fale WAz 33.3% @97 A 9
271%2)(82~146ug/dIo R}t 23543, ofa} A}
A= 16.7% (3%)7} AAY A7 &% (73~117ug/d) 2.
t} x7slgd on 11.2%2%)7F ol gEs 455 B
o1}, A ]l 65~165ug/dP"et vl e o &= ol =}
5.6% (19)"te] ¥ 2t-& wirh o] A 79
AR FE FHo g oo F0Y By A 91.9427.
5ug/divk 7122} 107.1+44.8pg/dlic} ket

=3 A2 A7kele A ARG 108.5+40.
2ug/dlrcte Fgbc). B eIz ek
2tz 151+ 1.1g/dl, 13.1+0.8g/dIZ A4 A7
#(12~18g/d) e}k o 2} tababe] 5.6% (193)ko] %
gto s 2% a9 atel alglth 12l WHOS] 7]
£ (13g/d) e} vl st FAiAbxk2] 8.3%(178)7}
32 ks 2, oA ARk 5.6%(1%)71 et
WE gdate AAF 6.7% 29l H dvt e
AN A= G 72 45.243.4%, 39.7+2.6%2 HAF
YA 71 E A (37~52%)F lower limit 7} EX] (& : 41%
o] 1 36%)* Lol A A $lgtel KTt o] AL o]
o} 299 g A7 AU A 39.6+2.8%, 9%
3pwe] ol x| &Kol 37. 5+0.5% 9 7)ve]

3 =1
HE

Table 4. Blood pictures of the subjects

Variables Male (n=12) Female (n=18) Total (n=30)
Serum Pb (ug/dl) 11.0+ 2.0" 90+ 1.2 100+ 16
Serum Fe(ug/dl) 131.1+42.6 112.2+35.9 119.8+38.5
Hb (g/dl? 151+ 1.1 13.1+ 0.8 14.0+ 1.0
Hct (%) 452+ 3.3 39.8+ 2.6 419+ 39
Serum Cu(ug/dl) 120.3+25.7 117.3+17.9 1185+20.6

" Mean +standard deviation
»Hemoglobin
*Hematocrit
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Table 5. 24-Hour urinary excretions of lead, iron and copper

ARA, wF AL i Fgel o1 dFE 23E o
el A & 2.7kl Fo AL vehdA] ke
v Aol F i FFe] EE4E A AR I A=
F24 ¥, svtEasixsl Faste %S 2l
3, 2F AE A e ke e A S B A
3}¢d ch(Table 6).
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Table 6. Correlation coefficients between dietary lead and
nutritional iron status

Variables Dietary lead
Serum iron (ug/dl) -0.1408
Hb (g/dI)" -0.2428
Hct(%)? -0.2582
Urinary iron (mg/day) -0.0467

"Hemoglobin
?Hematocrit

Table 7. Correlation coefficients between dietary intakes, se-
rum levels and urinary excretions of lead, iron and

Variables Male (n=12)

copper
Dietary Pb Dietary Fe Dietary Cu

Serum Pb 0.2988 -0.3078 -0.2655

Fe -0.1408 0.2253 0.0413

Cu -0.0708 -0.0542 0.0904
Urinary Pb 0.0990 0.0637 -0.2417

Fe 0.0467 -0.0094 -0.3224*

Cu 0.0048 0.1171 0.7601 %+
*p<0.05 ***p<0.001

Female (n=18) Total (n=30)

Urinary volume (ml/day) 1,228.06+216.83"

Creatinine (g/day) 092+ 0.67
Urinary lead (ug/day) 36.50+ 10.00
Urinary iron (mg/day) 0.16+ 0.12

Urinary copper (ug/day) 60.12+ 0.02

1,416.29+357.49 1,340.99+370.67

057+ 0.60 0.71+ 0.65
25.30+ 11.00 30.90+ 10.50
0.24+ 0.20 021+ 0.18
70.07+ 0.03 65.09+ 0.03

“Mean +standard deviation
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