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Iron Status According to Serum Selenium Concentration
and Physique in Young Female Adults™
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ABSTRACT

Se and Fe are trace minerals acting as antioxidant scavenging free radicals. Iron deficiency is the most frequently
reported nutritional deficiency in females. Body iron status are known to be dependent not only upon dietary iron intake,
but also upon micro-mineral nutrition and obesity. Antioxidants such as selenium are reported to play an important role
on the regulation of erythropoiesis by protecting RBC membrane from antioxidative damage. In this study, iron status
in young females and its relationships with selenium status and physique were examined. Serum selenium and iron con-
centrations were measured by HANARO research reactor using neutron activation analysis method (NAA-method).
The proportion with iron deficiency and anemia were 27.1% and 8.6%, respectively in young females, but the propor-

tion with iron deficient anemia was 1.4%. The mean serum
young women. The study participants were tertiled according

selenium level was 12.0 xg/dL and in normal range in the
to BMI and serum selenium levels. Serum ferritin and iron

levels inclined with increasing BMI tertiles. Serum iron and RBC count were higher in middle selenium group than low
selenium group. Individuals had significantly lower hematocrit level in the lowest tertile for their serum selenium levels
compared with the highest tertile. The serum ferritin level was predicted 25% by BMI and RBC count 26.2% by the se-

rum selenium level and body fat%. In conclusion, this study

shows that body iron status in young adult females are in-

fluenced by obesity and body selenium status. (Korean J Nutr 2010; 43(2): 114~122)
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Table 1. Experimental condition of NAA for the serum analysis.
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9] FH o= ALkl sElEdel JHolEde A4S A

3199 0.1 cm7HA] S48t 3 sjel-af-Ede] v (WHR) &
AXFeIATE AR 2 AA PGS A7) A4S o] &3t Al

A8 22712 (inBody, Biospace) ©]-&3sto] =A3slith

Ll 9 A ekl AR
2AE S 12A417k0] A o} FEAFE|lA AT el A
%"—’1" AFHst A, A8 9 FRIEN F
1417] (DASIT SE 9,000)
2 =7 s}oﬂr/} gou Q1B 47T, 3000 rpmellA] 103
7F ARl de I 4 w7kA] —30TolA 3
& Hasigitt. @39 AEd 7 WY AsA7] (Bay-
USA)Z CLIAYH 93fl Kit (Bayer, USA) S AM&-3}
AT Edadd xsleE 9% H o T
AdrsolA Axkela, FEAEs2 kitg ARHSH] (Ro-
che, Germany) Integra (Cobasintegra, Swiss) & #415}
oﬂq. x%g:rh ZP 1] xqﬁ?-x]* z%g:ﬁ &x%g Z}Eﬁ?\—‘:“f
X712 (Sysmex, Japan) #4356t S RFEN] T2
cyanomethemoglobin Ho.2 &4 01-9113]-.
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A4 BB BIE AR 5% AT B

37 SRR A Eeks Al to} ~30Cel

ARE FETA] ot 2714 94

2 o) e BHE AR, WEARE 48T 50C
T’}f‘__

oA A AZe T 7717 B4of L85
ARz AR Tﬂé w20 A AH)E B
2] 93] AL YxFE el HANAROES AREEte] 48]

shoit) g% F7149] tﬁ¢7d% Table 12} 2t} 8749
AEa d w5x oy 22 2o 23 g% 100 mL
T pg 07 Akt

T (pg/dl) =

FANZT AR (9) X A1ZEF Y714 FE (mg/g) X 100

AHS- D% (mL)

SAAE

RE 289 EAA-EE SAS E4 2273 (Version
6.12) & ARgste] BA4815IT) A A#ER|G (= Body Mass
index, BMD) & 7= tPdAkE ARESIE vire] ANOVA

Sample Wt. (mg) Irradiation time Cooling time

Nuclides detected

Counting fime (Gamma-Ray Energy, keV)

50—-100 4 hrs.

Longer than 20 days

"Se (264),

40,000 sec YFe (1099, 1291)

NAA: Neutron activation analysis
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A3 Duncanf’/] thgnlag el o8l Hwt ghell H 319
oA zlolg ATl % Ay 78 Ve ® A
L= Lo, W"V}«] A AR 2 Al 2 A
ol Y= FHA A= 7] S8l adjusted mul-

tiple stepwise regression analysis& A3t

Mz

1t

CHAALS| UHIA EA

A thdAke]l WA A Ay SALE Table 201 #1418}
Ak 7> =] B vel= 21.94000H, 718} AlF
2 247+ 164 cm@} 60.1 kgo|H, AAHA|F= Het 22.2
kg/m’ZH 17.9 kg/m’l|X] 35.9 kg/m7HA] thekst 459
AA BEE HITE WHOS ofrlofel ninkr]FEe] w

A=A e et AAFEE B AAFTA A

A5 18.5 kg/m” oJaRRl A EL 7.1%0]™, ADFASG
18.5~22.9 kg/m’ Ato]Ql ANFT 64.3%, AAHA
I 23 kg/m’oPdl ATt vl 20%, iﬂ@‘v‘W? 25

o= Hl&-E 73.9%0°]aL, AAY 32% olakow mt}t AA|
gl ulE2 4.6%0190tk FEl-gdo] Edn|e] He
0.74%5 ERASITE

H QU MEE FTYH

Aok A A GerdEiE vehile H A9 o
A A 2z} IH AlF 52 Table 39 AT
AEEe I3 Hlgs 0] > 319 pg/LoE 04~
190.8 pg/Lo] WSIE YERo], Heoke] #iat= 3A
g AR gl B XM HeRfSIT Au
T T 2848 digt AuQ FF H T EdA
3 ﬁhh 77} 86.0 pg/dL¥} 28.9%% ERO] A%
/\ oﬂ J:lﬂ- z;ﬂ ilg_ /\Z“r]. Z%ﬁ?- &Xﬂj]‘— 7}
7} 13.3 g/dL¥ 39.3%F HEho] A = et

A YELH ExE B S8l TS d A3
Ao whel E5Fako] Table 4 AAkich 4 A<
Z7|AEA FAG7E a2dE e 84 HEE
Ol 12 ﬂg/L o8kl HlE- A o439 27.1%°1%

| =0 o]3] EdATE E

&2 26. 2%011:4 P AEE Jehl o B 039% Zj ) e

0] 12 pg/L U]‘ﬂo]ﬁ*ﬂ, ol ﬂ];eiﬂd "ITO] 12 g/dL

OIA| T, UIFE AXHEO] 24% oPFOoR =2 FPHE B

Table 2. General characteristics of study participants n (%)
Variables Mean £ SD (N = 70) Range
Age (yn) 21.9 £ 2.1 19-32
Height (cm) 164.1 £6.8 152.5—-182.4
Weight (kg) 60.1 £11.1 45.8—105.1
WHR 0.74 = 0.05 0.63—0.90
Body fat (%) 262+t 3.6 18.8—37.0
BMI (kg/m?) 222+30 17.2—35.9
Distribution of study participants by anthropometric
BMI” Body fat%”
BMI<18.5 (kg/m?) 5(7.1) Body fat% < 8% 1(1.5
18.5 < BMI<23 (kg/m?) 45 (64.3) 9% = Body fat% = 23% 13 (20.0)
23 < BMI<25 (kg/m?) 14 (20.0) 24 < Body fat% < 31% 48 (73.9)
BMI = 25 (kg/m?°) 6 ( 8.6) Body fat% = 32% 3( 4.6

1)

1) Distribution by WHO' 2) Distribution by Nieman

Table 3. Blood iron and selenium levels of study participants

Variables Mean £ SD Range Normal range
Serum ferritin (g/L) 31.8 £33.3 0.4—190.8 >=20
Transferrin saturation (%) 269 +128 5.6—62.3 >=16
Serum iron (xg/dL) 80.3 +39.5 22-171 60—175
Hemoglobin (g/dL) 132+1.2 7.5-16 12-16
Hematocrit (%) 39.3+3.0 27.1—44.9 37—47
RBC 4.43 £0.25 4.0-5.1 4.0-5.5
Serum Se conc (pg/dL) 122 +3.2 8.4-28.4 8—-27.2




oo ® A At nAdEG oA RIFo] ohd o4
21.4%°]%122 (Iron deficiency without anemia, IDNA),
g3 HElsl 7o) 12 g/l vRtolA|RE, EJIAHY 3}
57} 15% o)dola, RIS EN FFE 12 g/dL o)del
AT 11.4%5 YeERSITE dRa2R] $570] 12 g/dL
oJalel oA €] nlE 8.6%°13, B HEEl F=ro] 12
pg/L vl EAAY X317} 15% vntoldA] &5
=281 o] 12 g/dL mRkel A A4 RIgS Yehll=
H & A7 g F 1822 1.4%E5 YeR At

2 AT AT WIRES B 8F Al 2 120
+ 3.2 pg/dLE YeEReH, 7 M= 8.4 pg/LolA
28.3 pg/dLe] Kol Al gzt 53 4
T Sl

HH THE 2 IS

ARl mE A YFIE 2ol E Brlshr] S8, AT
WdAE AL TS 7R AR, AT, 1A
TTOR sl AESIE Bsto], AlAed uE H A
59 %5 Table 5ol A8k 2 A5l WHOS]
AR el vk oprJoll ZEo R R[S A9 ofn]
koA AARE wkel o] 7} AT o] HEo] Wol Ajo]7}
UER, 2AS S8 ATtieRE ARl wet
SOl ARSI R el H AR S A AA
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g4 A" v d 2 ARFAGTT d sl uf
2} Z7sA, d4 Helel ko] o4 Aol 1
A (p<0.05), AAlETIA B4 HAgel 752 7P %
2 21.3 pg/LE YERGILE 84 4 v €% HEd
T TYs RS Hol ARSI P =2 A
FarellA felF o =3kt (p<0.05). 18 EdAHY
FEohes AEIEAG STl we SriekE AEE Bl
L, 5904 zlelE HolA| d9kar, d sRaEy
AEF A= AAGH| ol w242 2olE A3
wolz] ottt eyt Het AALAGTTE 21.9 kg/m'E
ekl SAlETe 4 @ A857 7R w5 o}
et 53] aAlgrel vlal o3 oz =3ttt (p<0.05).

Mels £7°) G2 A FYUHE

Aelg G el we d JdeE vEr] S8,
AT odEe] B Al ol AAH T, &
A g, 2 ETY AR BFete] 1o wE A
AEEC] $k& Table 60l AASIATE 7F thE9le] &3 A
Ay 55 27196 pg/dl, 114 pg/dl, 14,9 pg/dlE
ehfio] frof2 zpolE BIARE w57 A elel slslth

A A s JehiE 94 dEe 5 s
wofl whE F-207 20|15 Holx| Ak, A H e 3
A Al Feol 7P R AdellA] foAom whon
g Alir ol Sl wet feAow kst
(p <0.05). 18} 2#-g-& Veh= EAAdA X3}

Table 4. Distribution of study participants according to the Fe nutritional indicators

Serum ferritin concentration

Fe indicators

> 12 pg/dL <12 pg/dL Total
Hemoglobin Transferrin saturation Transferrin saturation
| concenwaton | =is%  <1s%  Tolel  =1s%  <1s% Totd
> 12.0 ng/dL 47 (67.1) 2 (2.9) 49 (67.1) 8 (11.4) 7 (10) 15 (21.4) 64 (91.4)
<12.0 pg/dL 2 (2.9 0 (0 2 (2.9 3 (4.3) 1(1.4) 4(5.7) 6 (8.6)
Total 49 (70) 2 (2.9) 51 (72.9) 11 (15.7) 8 (11.4) 19 (27.1) 70 (100)
Total 51 (72.9) 19 (27.1) 70 (100)
2?=16.48, p <0.0001
Table 5. Iron indicators according to BMI category
Variables Low BMI Medium BMI High BMI
BMI 19.6 =0.91" 220*0.5 252+ 3.1
Serum ferritin ( g/dL) 21.3 £ 14.8°% 28.9 +33.0" 458 + 42.7°
Serum Fe (ug/dL) 61.7 £258° 79.2 £ 44.6% 95.7 = 38.2°
Transferrin saturation (%) 25.3 £13.1 28.9 * 33.1 28.6 £ 11.7
Hemoglobin (g/dL) 13.5£1.3 13.1£1.5 13.4 £0.9
Hematocrit (%) 39.7£3.0 39.0 £3.6 392+22
RBC 4.43 +0.26* 4.52 +0.22° 4.35+0.25°
1) Mean = SD 2) Means with different letters within a row are significantly different from each other at p <0.05
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Table 6. Iron indicators according to serum selenium category

Variables Low selenium level” Medium selenium level High selenium level
Serum selenium conc. (xg/dL) 9.59 & 0.56% 11.36 = 0.48° 14.94 = 3.86°
Serum ferritin ( z#g/L) 39.6 £43.0 28.0 £ 21.1 28.2 =323
Serum Fe (pg/dL) 61.7 £ 25.8 79.2 + 44.6%° 95.7 = 38.2°
Transferrin saturation (%) 29.7 £10.8 253+t 11.7 2631148
Hemoglobin (g/dL) 13.1+1.6 13.4+0.9 134+1.2
Hematocrit (%) 382+3.2° 40.0 +2.5° 39.8 £3.0%
RBC 433 +0.19° 4.43 £ 0.24% 4.53 +0.27°

1) Mean £ SD 2) Means with different letters within a row are significantly different from each other at p<0.05

Table 7. Predictors for the iron indicators in study participants

Dependent Independent

variable variables b SE (b) t-test p-value Beta Beta xr"”x100

Serum Intercept —92.697 26.611 —3.48 0.0009 0 0
Ferritin BMI 5.625 1.199 4.69 <.0001 0.4998 25.03
S Riofmodel B =250
S Adiusted R ) =238
RBC Intercept 4,063 0.107 37.98 <.0001 0

ég{gmum 0.028 0.008 3.41 0.0011 0.366 14.68

Body fat% —0.022 —0.007 —2.95 0.0044 -0.317 11.49

Adjusted R* (%) =24.1

1) r=Pearson correlation coefficient
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ERACEY Edadd ¥alos dite] o8 Eale Eds
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1 sto] AL, YT ZREXIRY o] 1.24 uM o)do]
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Holn, o7t AEe] H Aol WhEshA] oo} ovit
7} ke otk okg el A FAATE A5 Mei
ol oJshd,” sRZER, d3 ded, EAAmY 23}
%=, EWAHH receptor, zinc protophorphin, 237 &
Anle] ofg] A3 Fold 93 welslo] H B3l o) 7}
&AM dEASlE Wk HoA ATt =& widel,
S EFER ARIE7F Wit AR & opue} AT
N A Ro] 2 H Aar wzo|up 2Rl ol
£ Yo7 o] E35F e qAktehd, Ao 5wl
A7 gzAtelA] 7] @Al E ARe 7HEve 83 9
glglo] RIgA| %3l |2 Z=2RT 3 A A 772 Ak
A ARG oo} & Zlo|t},

Aol e A oob‘c}EHE H¥, BMIZF 78 w8 o
4 Adtelld " dlgd ) d o] SHAINE BMI
7l wet fejAow 77}0}915}. e
& Al Ak BrellA AAPHAE YERASITE ATt
AFSHAl Ahmed 5% 7F1719] 312 o/dellA I3 w2
gl 70 S7FE vvE ) do] gltkal Byt gt
H 282E AHE Uil EdAERY EslEu) g4
A A9E YeEhlE AEE AR E slRaERl 5 3
- GAHE AAe] wE AfolE A8 HolA| A, A
e ARGl SAle T o= ARG S7ved
sttt AERAG7E 25.2 kg/m*Ql LA Tl A
T Q3|8 folFow wolRrh # ATtellA ATt At
T7F WA o wdzA H Aol ok Widgo] wig-
7] witel] A AY sRaEnl FEe] dAe 3] 9
SUARE, o)de] A= H Aart B AR H 4
e AAT YA o] 9lom Y HrkAFo|ut vt
< 238 AT 75 A TFsdS AAketk

2 AT Q459 i 84 Ay 52 12.0 pg/dl

o5 AEE

£ YerIS=, ol A1) Aol R o] I A
A5 5752 2 v = Lee 5709 dAolx 3e oA

59 g3 Ay w57t 12.1 pg/dLe) Ans} fAFs)
Kivela 5% 2lsbd g% Adly 57} 4.6 pg/dl mwt
= A% Al F5ol, 4.6~6.9 pg/dles oFst 754
glojm, &% Al ¢50] 7.0 pg/dL v|vke A2
glRle] s Agteto] Ay FAHE e, 9%
AdlE 5718 pg/dL oP3Rl Ag, Adhr YN F
=5 Aotk Tietzoll oshd® Adle] % M9l 8~
27.2 pg/dLo|ERE, ¥ A Jojx=e] 749 Ady gk
& B 5 A P 89 2 397 A

Ao AR AelE e B AelE Bt

1 AN B AFS) B, 22 el nteh ke
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Wi

sto] Y ot Il Al JRdEHE H7mk w2
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