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The Effect of Iron Supplementation on the Hematological Iron Status
and Pb and CD Levels in Erythrocyte, Hair and Urine of Subjects
with Suboptimal Iron Status

Son, Sook Mee' - Jung, Hye Young

Department of Food Science and Nutrition, The Catholic University of Korea,
Puchon 422-743, Korea

ABSTRACT

The effect of oral iron supplementation was assessed on blood iron levels and Pb and Cd
levels in erythrocytes, hair and urine of 101 Puchon 5th grade school children with suboptimal
iron status. Treatment with 25mg of elemental iron per day for 8weeks resulted in a significant
increase in the intake of most nutrients in addition to iron. Iron supplementation resulted in
significant improvements in hemoglobin, MCV, MCH, MCHC, serum ferritin, serum iron,
TIBC, and transferrin saturation of subjects(p<0.05 - p<0.01) and cocomitantly lowered Pb
and Cd levels in erythrocytes, hair, and urine(p<(0.01). Regression analysis showed that only
iron intake contributed to significant increases in hemoglobin and serum ferritin. It seems that
25mg of iron supplementation is safe and adequate to improve iron status in school children
with suboptimal iron status and it also has the benefit of alleviating Pb and Cd status. (Korean

J Nutrition 31(7) : 1165~1173, 1998)
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Table 1. Analytical conditions of ICPQ for the analysis
of lead and cadmium contents

Lead Cadmium
Wave Length(nm) 220.353 214.438
Nebulizer flow(l/min) 03 0.3
Plasma flow(l/min) 12 12
Sample flow(ml/min) 1.2 1.2
Rf generator power(watt) 1000 1000
Observation height(cm) 64 64
H.V.(V) 800 625
Mode 5 5
Time(Sec) 2 2
Gas Argon gas Argon gas

alysis system) program packages AHE-38lo] *2}s}
A &9 £ =0.05, a=0.01 £ 3tF}.
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HEFAZ ARXF e WAl Table 49 2},

gy obsel 3lo] H¥Fee Hetg Alstus
OE ZE FEAHA Y] ooz HalE Ho 3
£ dEdEizt e Ao Yelgt}

F® 179 indicatorZ AHEHE serum ferritin)
7} 20ng/mlm| e B9 obs2 £ 339 (32.7%)9
A 2%(2.0%) 2.2 ZAslglon AR Ay gz 75
& Hb 12g/dIH)3HP & HQ) o}5o] AR T dos
2178(20.8%)°1 2} A% = WA= A gk}

BE ZGNEE 1A AANA sHFel 200mge]
elemental 288 FF3l=H BF 153U4 2g/d1ZE7}
8t3 379 3g/dlold et FodFgo] FEF A
2 2153909, Borch-TohnsonE2& o] 1zd 71
o A4ollAl 2ol 18~20mge] W& BE FFo| o
90%9] AR 1L AXolA JojM FEXEQ serum
ferriting FHAFAT T st & HE Fojgonn
E2 HE TS g S vk 81 s}

B dFd e 850 Hb7t ¢ 1g/dl 71 sti=w
ol Fozle] tiAle] Hbot o} F wA] Qglr] e
2 Holn B Hbxkxrl 1g/dl Z7HYSd s &+
& £ ¥ Hb 12g/d] w]zto] P x AR Qgke
% serum ferritinX 20ng/ml P19+E B9 AT o9

B

7rdte] B dytof M §£oE 25mege] elemental
+ B e Mo FE Ao

B ATdAEe AR 59T A9 ZE EAHE &
97 F7HE HAou} Bl Aol M B}
Y2} 89 bioavailabilityst Hb 59 #4o] s}
T UE 4% F Ay, A olagenil oy
T 494 AEE FHens B Ay HE
A x| o] AEue HEF 1A HE bioavai-
labilityell B8-S F= e 9449 S/} 2ol A&
PR dokey] A3ld thEs AR S AAE . o
FTIARA A ouR], 9, ofkmE vt T,
&) ¥+ Hb Wsle] 549%E A9 den
Z 4%4F Hbs7 fr9A0 98 713 A & 3
5o 2 AE HAF F71 EolAH(p<0.0001)
(Table 5). Serum ferritin & 7340l = Hb} wha71]
2 H¥ 9 HdH37o] serum ferriting] #}ol f-olF
Q1 FEe 713 A0 2 (p<0.0001)HERLTHTable 6).

3. HEFCIFY NP 28, 0E3Y 49 334
gy Bt

1) 38 B9¥Y Mgy AW 03 49 ph
F9 Hg V
Table 7& A& FoddF9 HPFZ 49, Wyt
o] Po¥teke] Wske Ealolth didobse] A7, &
W, ejgiete] HT PhEEe 4949 Z44aE B9
H(p<0.01). Suzuki®t Yoshida®$& #HolA BE

Table 5. The effect of Energy, protein, ascorbic acid, calcium and iron intake on hemoglobin with regression analysis

Model : Model 1

NOTE : NO intercept in model. R-square is redefined.
Dependent variable : DHB

Analysis of variance

Sum of
Soucre DF Squares
Model 5 49.93885
Error 62 41.00115
U Total 67 90.94000
Root MSE 0.81321
Dep mean 0.87164
C.V. 93.29624
Parameter estimates
Parameter
Variable  DF Estimate
D Kcal 1 0.000259
D protein 1 -0.005972
DVT.C 1 -0.000323
D Ca 1 0.000080445
D Fe 1 0.030974

Mean
Square F value Prob>F
9.98777 15.103 0.0001
0.66131

R-square 0.5491
Adj R-sq 0.5128
Standard T for HO :

Error Parameter=0 Prob> | T |
0.00040014 0.648 0.5196
0.00875257 -0.682 0.4976
0.00319173 -0.101 0.9198
0.00065378 0.123 0.9025
0.00480897 6.441 0.00071 *#*
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Table 6. The effect of Energy, protein, ascorbic acid, calcium and iron intake on serum ferritin with regression analysis

Model : Model 1

NOTE : NO intercept in model. R-square is redefined.
Dependent variable : DFERR

Analysis of variance

Sum of Mean
Soucre DF Squares Square F value Prob>F
Model 5 44328.14851 8865.62970 37.662 0.0001
Error 62 14594.85149 235.40083
U Total 67 58923.00000
Root MSE 15.34278 R-square 0.7523
Dep mean 25.60000 Adj R-sq 0.7323
C.V. 59.93273
Parameter estimates
Parameter Standard T for HO : )
Variable  DF Estimate Error Parameter=0 Prob> | T |
D Kcal 1 0.000566 0.00767673 0.074 0.9414
D protein 1 -0.300805 0.16912011 ~1.779 0.0802
DVT.C 1 -0.003319 0.06392521 -0.052 0.9588
D Ca 1 0.005862 0.01218975 0.481 0.6323
D Fe 1 1.037486 0.09190273 11.289 0.00071***

Table 7. Changes of Pb levels in RBC, urine and hair aft-
er iron treatment

Table 8. Changes of Cd levels in RBC, urine and hair
after iron treatment

Before treatment  After treatment

Before treatment  After treatment

(N=101) (N=101) (N=101) (N=101)
RBC(ug/g) 0.14+0.03" 0.06+0.02** RBC(ug/g) 0.25+0.05" 0.174£0.02*
Urine(ug/) 48.1 £0.01 18.2 £0.01* Urine(ug/l) 389 +0.002  19.6 £0.001**
Hair(ug/g) 10.03+4.87 2.4241.48* Hair(ug/g) 2.65+0.23 2.32+0.07**

1) Values are Mean=+SD
** 1 p<0.01 with paired t-test
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edback mechanisme] gle=g ARe] APH FE
2 g 50 dajy| 4obh. i R e AMz3
o] 4ol A3tE = ojE ARo| AU HEY &
WAo] gl v]2:8) binding site® T3 Pba} 448%
o223 240 A e Phe F4E HEE Aselr] dE
o7 Heigh®

E3] AH9] Phirke 2S¢ AE-E For|dds
48.1pg/124 AAHE919) 20~65u2/1*2] upper lim-
it £ FAwe] HF Phbridl /1% 2
gt obgo] 87N oY AE FAFo= HE &
2] Pbixr) 18.2ug/12 4 7o|3t= 4o
35ug/1S W3 ofFo) TAFAFUTT.

wg]7lete] Pb e FEFA A 10.03ug/g o1
th} ABEAE 24%00/g0 2 volxiA HolEe]

1) Values are Mean£5D
** : p<0.01 with paired t-test

w7} PheEE B8 6.08ug/ghth Polx on?
W] 7ietel A4 Phisk H9Z 4o 2~95u8/g®
9] low limitell 7W7hel A

2) HE Eo{¥o| Ny AW HE3IHLY (d8F
o tgt

HEEF HEF, A #griee CdsErt
7}z 0.25pg/go1A 0.170g/g o2, 38.9ug/1904 19.6
pg/le 2 2.650g/gl A 2.320g/g 02 F-2l3tA A
228 (p<0.01) 53] A% Cd9] A+ FAHY 50.
4% 2 adte] ol 713 Fitk(Table 8). Cd9l
A9 Pbt np 2 BR ] Rdel ofs] &
o] ABtHE AL Bu HYTF®, 29 Cdy B
HeE 1~4g/ge 2 BaH} oM Cadmium oxide
of =25 AYo] g 2E2}9 R Eo] 40~100ng/
19] @& BRtha BaFHJYH. B Ao 9] FoiHd
hadate] 2del CdsEe 38.9ug/124 A
upper limitol 7M7p1 21t Foj 2= 19.60g/124 4



1172/ 4% 599 95 A EAE MAY &, 51=F 5 9438 a9

FE919 low limitell 7M7) AT Aoz A &
%9 AU CdsEe 74 Z& PhixrEe 7HAE
]3] "oz on 53] viglilete) CdY 7% Foldd)
B 2.65pg/go2A AAAHAY 1~2g/e™ BT} =
% BEFAo|FE F9F A JUoU HF
#e 2.3%g/go B2 A BT vXA] R3] AR
Foj7t AW Cd¥eiRths PoEIE AAA7 e
H 2832 Aoz Aztdn)

29 2 32

£ dFe BN AFste 253 53hd ojdo)
FollA AE AHQ) serum ferritin <20ng/ml &
Hb<12g/dl £-& Hct<36% &< TIBC> 360mg/d]
52 FEP >70mg/dl,, & 71222 ARAY 3 3
BREo2 AW ofde] 1014 (34 : 619, o=} :
409) S o AEE 370l 25mgX 8F B T
ojate] B9 Fof7t FE AR A= Y} HE
T, #2se, 299 Pb, Cd+F 93l vl o3
< Hoton 1 AE vhga 2,

1) AR 5 ofdolge] YA EL o]
AAFel n2E oy Hole] A9 E3) njeiula, 2
&9 AF o] 242 273.1RE, 353.2mg .24 RDAY]
45.5%. 44.1%% I} oote) B ZAgrxt AR
d# ko] zt2z} 294 5mg, 6.5mg =4 RDAS] 36.8%,
36.1%2 23Tt AEFA T o5 5 AR MY
$# ohet vlEfTIAS AT B HARS A9F iFEe]
FEx Al FoEtAl 718 ATHp <0.05~p<0.
01) zt 71U AYA AFHFE A4HERE 4 A¥S
T3 AFske A, 32, g, Yololil, ofas
ZHAL g, QA EE 59 APl fIskA 7
HA91(p<0.05~p<0.01) I Vo= M ozmH § o
€ B4, YoeloMl, olxzaHitel M o] FosiAl
7.

2) AFFoFd&= Hb, MCV, MCH, MCHC,
serum ferritin, TIBC, transferritin saturation®] g
o] foJ3tA F7HE A (p<0.05~p<0.01) FEP=
oJstA a3t (p<0.01) BAH oz AE Fodtert
AAEE HAFAL

£3] 225" Hbv) 12¢/d19|9He B olFo]
217%(20.8%)°]1R 2} FoF Hbtb 12g/dIFI9HE B
A o}Fo] P AR ke ferritino] 20ng/
ml7|ThE HQl o5 £ 339(32.7%)9M T
% 27(2.0%) 0.2 7+4 HYTh.

E A7 HEFYT e 9929 4HFE §

& A FUEleng HE | bioavailabilityo] @k

< 71393 43 x|, gl olrz=Ell 2
& 59 AFFo] AEARE ALL vl3EA Yolr
7If1ete F3 AR S AAS An AR A
Hb, serum ferritin®] ®is}o] F-oJ3lA| J3e 73S
< B AUt

3) AE T35 AP 4aW nlgziete] phts
o] fFotAl ZAHN W (p<0.01)53 a7ty
Pb¥rF ZaZe] 714 3. AEFAF AETE, &
W, wEglge Cdiel fosiA A2FAop
<0.01) gell H)&l 7aZo] Hir},

oldogrol HEREQ 8§ olsdlA &
25mg®] elemental BE-2 8537 Fojsle AL A
€9 HE AR o) Avyoz gyl
MAFHE F7PIF o HEAES MR oz A
Ul Pb, Cd5+&9] A3tE BAld 7HA gt a Alsdt),
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