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Effects of Iron and Selenium Intakes on Utilization of
Manganese in Rats
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ABSTRACT

The purpose of this study was to investigate the effect of iron and selenium intakes on utilization of
manganese in rats fed adequate, 2-fold, 4-fold iron and adequate, high selenium for 6 weeks. There
was no difference feed intake across iron and selenium containing diet groups. Body weight gain in
2-fold iron and high selenium group(MFeHSe) was significantly higher than those in other groups.
Serum iron level was increased with iron increment, and liver iron content was decreased with sel-
enium supplementation. Selenium and manganese contents in tissues were decreased with iron in-
crement. In the case of manganese balance, manganese excretion through feces was significantly
increased as iron intake was increased. However, retention and apparent absorption of manganese
were not significantly affected by dietary iron. From these results, it could be suggested that the
supplementations of iron and selenium affected the manganese utilization. Therefore, it must be con-
sidered interaction with various minerals in micro-nutrient supplementations,

Key words: iron, selenium, manganese, supplementation.

240l Fobxn HH 9 FFyee FyeA F
ouholo] g} SwhE FYAN Y REOR W
FYEAE HAste D Bl ARY HE o] 3

.M B

A2 9o vehe AA4F 2 2UAR 4B 4T FEE B 2AY ike] Auglol '
Hiol 4EFFol 4RAAND 4%l AYNE  FRIA'E YA ¥ 83E Aest w2 Qomp
M A JYRAUN AR EL PAAT GYL H 0 1 F H2 BAA HE Ro] ARAA Bgos
Jolut 7Y YA e APE] WA Fskskn AW AR HYH Al
ATh?, T YINFEE FF) T84 A R AYFF A% TFE YAl oshu

N



144 el - HolA

A BYAel & free radical ¥Hg-L RFtaY =
wael AAStE 71 31A171HY Yopr) AZE A,
HAEAG A, HEAAg Xvl T H4¥EUAAI}
e @A nauga glon, #HZe
B g9 AdY AW @R F/Fol HEu
10% B2 92E Lol el o2& o8
ZHY & 4w A S0 Folithe LIV Qlc},
Eg ofgole] HE FEL WAL, TE, HAL
AF 2Y 2 o2 A% &3 EFAEHE Yo
H Egrae 343 4% 283 7718 3,
3 &4 A3 §o2 A el A,
olf g HE HYJdF #e AF7F 2 o dn
o #a g dFoict

UE nFdie] oy A B HYL e
1A ARIEEY] 48 AR gt =
FOo2 A A ot 23 F o] 0] W)
HE @48 U3 W0, o8 FolA HE
HHsZo dale oldd Fejof i 45 a8o
2 AF7A go] d75 o] A ofAm th gt
712 3e] #A] e B AX ¥ FE o]
E}.
o £ d Foll A T (Mn)e A
EFATFZ, "gﬂ 2 FRAAA L F4H
AHA ol Fas, AW 754
by stA] B4 FAAEA o] &HI,
copolysacchande-% A AHolgihv ZT2E

L Fehd A Holghko AL ¥

?-IE o o HRE G FHER
of A AR LH, 19318 FES AF @43
dasithe el XYL, 1F FHel e
F2A A A4AQN G 715 FRo B3t
o] a3ty ZWF S F8t Wo] Y v g n
g a49o] IFHA LW o} 7tA] vizhe
A AL EL A o] o] R oA 2] GF& Aellojr},

agoA FoEo] g B AHZE olFHE
B RS ILE] A -9l AAAo =z 7
£3te] AR AYd FoA AEE BFFIsHd
T8 F4U AN E D HE AgAldle 3y &
F&o] F7HEAT P, B3 2o o) 3
£l #5151} 2ol o7 FFo] wte] Ko}

fo

N rL
;

e

-a

N

)

o]

to off
i

3 mlo f

JR‘L

Z

Edmi'i_d.ldg)lﬂimrdow.doﬂl
o

Hoprlo} i ERAE

HHE F7H 7=, oles dade U
FEAE T BAH A 2¥e HHan=z 4
BEL QY. g R 53L& Folx|d o]
ZA 9 9zt o 4T FA Pty W
F, PO, g0 QlojM = hge) Frrgtas 2
AN Bagozs R Y HFH o2
BES EHA g dHoIt} iz 22 FF
o AS BIE vF HAUS o AR o] FES
At vk &® FE A} e $E LS 3
Ao HoW)

AF7HA -8 et dEe] d3due) ol 88
o] Yo} 2 HE REAelo BT A7V 1Y
Hol gfot, HI Mg MFIE AU ol & F
o] B2 { AR HAYEHI olARY AR AF
AMe LS TS L FA o B4A I F
Zhgel weld FE A did d77F e A
ol &9, dR o FYHHA A FL AU o
£33 715doA BEH 42 dgES T FE
FJoz A3 ZAFE APAE Aoz AgHA
gk o}z 712] oo th i A+ B35 Feiold).

wEba] B Apdis A8 Ay £Fo] A
B3t ol gl WA= IS Yolry] fE HBHE
REes HES 97935 ppm), L7F9] 28
(70 ppm), 872 4u}(140 ppm) FFO.2 32
o] AEY RAHA AHE QU £ e AR
22X d¥E& 27%(0.05 ppm), {72 104
(0.5 ppm) FEo2 3t 657 FFF F o5
Z3F F9 HE, duy, 9 g3 Y0 HYL

2Qan M@ BN
I = % 9y

AR a5 H3AFE ©E Fhel A o)
€ 93l HuR 7] 913l Table 13} o] & A}
SHEE dAsigcl. AIN-762 31 NAS-NRCZ &
71ELR st HEL HAH5FE(35 ppm) 3 HAF
9] 2v0(70 ppm) ¢} 44 (140 ppm) FEo 2, A4
€ HAFE(0.05 ppm) I HP 539 10 5
(0.5 ppm) 2.2 ZAA3YTE AFFTEL 2193 9
o] 13 Sprague-Dawley#l %£#H& Algsiglon,



Vol. 7, No. 2(1997) A A 435

Table 1. Experimental design

Dietary group iron Selenium
mg /kg diet
AFeASe 35 0.05
AFeHSe 35 0.5
MFeASe 70 0.05
MFeHSe 70 0.5
HFeASe 140 0.05
HFeHSe 140 0.5

In the abbreviated names, A, M and H indicate ad-
equate, medium-high and high levels of iron and sel-
enium, respectively.
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Table 2. Formulation of experimental diet

Ingredient Composition(%)
Casein 20.0
DL-Methionine 0.3
Corn starch 15.0
Sucrose 50.0
Cellulose 5.0
Corn oil? 5.0
Mineral mixture? 3.5
Vitamin mixture® 1.0
Choline bitartrate 0.2

-

Butylated hydroxytoluene as antioxidant was added
0.0125% /kg oil

2 Mineral mixture:

Calcium phosphate - dibasic 500g, sodium chloride
74g, potassium citrate - monohydrate 220g, potass-
ium sulfate 52g, magnesium oxide 24g, manganous
carbonate 3.5g, ferric citrate (6, 12, 24g), zinc car-
bonate 1.6g, cupric carbonate 0.3, potassium iodate
0.01g, sodium selenite (0.01, 0.1g), chromium potass-
ium sulfate 0.55g: sucrose finely powdered to make
1,000g.

Vitamin mixture:

Thiamin - HCl 600mg, riboflavin 600mg, pyrido-
xine - HCl 700mg, nicotinic acid 3g, D-calcium
pantothenate 1. 6g, folic acid 200mg, D-biotin 20mg,
cyanocobalamine 1mg, vitamin A 400,000IU, dl-a-toc-
opherol acetate 5,000IU, cholecalciferol 2 5mg,
menaquinone 5mg; sucrose finely powdered to make
1,000g.
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Table 3. Feed intake, body weight gain, and
feed /gain ratio of rats fed diets containing
various levels of iron and selemum

Dietary Feed Body weight Feed/
group intake gain gain
g /day g /day
AFeASe 112429  3.9+0.6% 3.1+0.5
AFeHSe 15415 3.20.7 5.0%0.7°
MFeASe 19.6+5.5 4.1%0.4¢ 49+0.2°
MFeHSe 23.9+3.6 59+0.3 41+0.2°
HFeASe 24.6+2.8 43+1.0¢ 5.8+0.7
HFeHSe 21.418.6 45+0.4° 4.9+0.5°
Fe N.S® p<0.05 p<0.05
ANOVA? Se N.S. p<0.05 N.S.
FexSe N.S. p<0.05 p<0.05

U Means with different letters within a column are sig-
nificantly different each other at p<0.05 by
Duncan’s multiple range test.

2 P-values for terms or interaction are based on 2-way
analysis of variance,

3 Not significant at «=0.05 as determined by 2-way
analysis of variance,
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Table 4. Iron contents in serum and tissues of rats fed diets containing various levels of iron and selenium

Dietary group Serum Liver Spleen Kidney
wg/dl /g
AFeASe 79.0 £ 5.3°0 94.7 £ 2.6 158.3+ 5.2 42.2 £5.5°
AFeHSe 146.5 + 5.5% 93.7 £11.1% 1219+ 5.0 55.3 £ 2.1*
MFeASe 102.5 + 2.4% 102.4 £ 6.5 163.5 £12.3 47.8 +2.0%
MFeHSe 8.4+ 9.6° 753+ 1.7 156.4 + 5.6 54.4 +1.6%
HFeASe 160.0 =+ 1.72 114.4 + 3.4 235.3 +13.6 59.5 +0.72
HFeHSe 135.5 £13.1%° 80.9 + 2.8 204.7 £ 7.7 51.8 & 4.2%¢
Fe p<0.05 N.S. N.S. N.S.
ANOVA? Se N.S.¥ p<0.01 N.S. N.S.
FexSe N.S. N.S. N.S. p<0.05

U Means with different letters within a column are significantly different each other at p<0.05 by Duncan’s mul-

tiple range test.

2) P-values for terms or interaction are based on 2-way analysis of variance.
3 Not significant @ a=0.05 as determined by 2-way analysis of variance.
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Table 5. Selenium contents in serum and tissues of
rats fed diets containing various levels of
iron and selenium

Dietary group Serum Liver Kidney
g /dl 18 /8
AFeASe 2.6£01 1.8+0.2°Y 3.3+0.2
AFeHSe 4005 1.9+02* 34201
MFeASe 26+0.1 15+02® 3.1+0.1
MFeHSe 3.1x09 16x0.1® 39+1.5
HFeASe 2.6+0.1 1.0+0.2°> 3.4%0.1
HFeHSe 3.1£0.1 1.3+0.3® 4.4+05
Fe N.S.» p<0.05 N.S.
ANOVA? Se N.S. N.S. N.S.
FexSe N.S. N.S. N.S.

1) Means with different letters within a column are sig-
nificantly different each other at p<0.05 by
Duncan’s multiple range test.

2) P.values for terms or interaction are based on 2-way
analysis of variance.

3 Not significant at «=0.05 as determined by 2-way
analysis of variance.
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Table 6. Manganese contents in serum and tissues
of rats fed diets containing various levels
of iron and selenium

Dietary group Serum Liver Kidney
g /dl /g

AFeASe 7.240.3"Y 2.2+0.1° 3.1%0.6°
AFeHSe 82+05 3.1%0.1° 44+0.3°
MFeASe 6.3+£0.3° 2.5%0.2" 3.2+1.2°
MFeHSe 5.0£0.3° 25+0.5° 1.6x0.3f
HFeASe 5.0+0.3 25+0.3° 25+0.3¢
HFeHSe 54+0.80 22+0.2° 21+0.2°
Fe p<0.001 p<0.001 p<0.001
ANOVA? Se p<0.001 p<0.001 p<0.001
FexSe p<0.001 p<0.001 p<0.001

D Means with different letters within a column are sig-
nificantly different each other at p<0.05 by
Duncan’s multiple range test.

2 P-values for terms or interaction are based on 2-way

"analysis of variance.
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Table 7. Manganese balance of rats fed diets containing various levels of iron and selenium

) Excretion ) Apparent
Dietary group Intake Urine Feces Retention absorption
g /day g /day g /day g /day %
AFeASe 620.0+30.1f 5.6%0.4° 397.3£199.2 217.2+177.3%® 36.6+30.7°>
AFeHSe 851.0+81.2° 10.7x1.72 426.5+102.7 412.8+161.7°° 49.1+16.2%®
MFeASe 1,081.3+311.3¢ 4.7+0.6¢ 948.4+338.2 125.7% 93.2° 13.6+12.3°
MFeHSe 1,312.6+210.1° 4.0+1.0° 681.1+ 68.8 598.4+258.9° 46.7+12.6%®
HFeASe 1,350.5+151.3° 5.0+1.0° 1,016.5+ 21.4 275.2+164.7%° 241+ 8.9*
HFeHSe 1,182.0+474.1° 4.7+0.6¢ 500.5+119.6 639.1+£559.1* 50.7+25.9*
Fe p<0.001 p<0.001 p<0.001 N.S. N.S.
ANOVA? Se p<0.001 p<0.001 p<0.001 p<0.01 p<0.01
FexSe p<0.001 p<0.001 p<0.001 N.S. N.S.

D Means with different letters within a column are significantly different each other at p<0.05 by Duncan’s mul-
tiple range test.

2 P-values for terms or interaction are based on 2-way analysis of variance.
3) Not significant at a=0.05 as determined by 2-way analysis of variance.
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