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Summary

Iron biological parameters (hemoglobin concentration, hematocrit and serum iron concentration) are being used to
check for iron nutritional condition. However, these parameters are changed by iron deficiency and other mineral
deficiency, especially by zinc deficiency. We measured liver and spleen non-heme iron concentrations (supernatant and
coagulum) in moderate zinc deficiency or with diet restriction. Thirty 3-week-old male Sprague-Dawley rats were
randomly and equally divided to control group (Control), pair-fed group (PF) and moderately zinc-deficient group (ZD),
and fed for 4 weeks. Non-heme iron fractions (supernatant and coagulum) were separated and measured by atomic
absorption spectrometry. Differences between groups were statistically analyzed by the Brown-Forsythe ANOVA and
post hoc Welch’s t-test. P value less than 0.05 was considered significant. Liver supernatant non-heme iron concen-
tration was significantly increased by zinc deficiency and significantly decreased by diet restriction. Spleen superna-
tant non-heme iron concentration was not significantly changed by ANOVA. Liver coagulum and spleen coagulum
non-heme iron concentration were not significantly changed in all groups. These results suggest that iron accumula-

tion in liver is remarkable by zinc deficiency per se, removing the effect of low food intake by paired-feeding technique.
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Figure 1. Prevalence of low iron storage (serum ferritin <

SERK 15 AED B ERK 21 AE O JE A HE - SRAEFRA T o AN 30 ng/ml) in Japan.
BT o) F A NEEB IR LTS Bisikok White bar shows the prevalence of low iron storage
B Rl ’ in men, and black bar shows the prevalence of low
%73 30ng/mL = Tl 5FDOHEAGIEX, HETI10%H iron storage in women.

*TAEH @ BEIG IR A & 0 T AR RRIT I /2 95606-7 (T 379-2392)
TG ¢ TEL: 0277-48-9127  E-mail : konomi-a@kiryu-u.ac.jp



mL TH 5", HAOKETHN§IIE, BRZTHILH
WYl WD ONBERNDDH 5,

PR ARTRHD & W SRR o R R0, IR PR I 70
R BRI 2 5, §m$%fiﬁﬁ$@szwa
LHEIZTTHRL, WEHDPHERIRZ L T A HEDPHYO/”
BT HEEZOND,

— Y 22 SR ARTRAEIZ O W T Bk & ST O R ZARTE DTS2
THIE L, PRI REBINE L K& T
BT ERWSNIILTERYY, LA L, TERFEIRAED
I OIREIC G 2 2 EBIIOVTINTTICITE A LH
W, HARPNA F 94 0 RSO MBEREES T
b, UIv I 7 EEHREEEEIC L SRS AE ) Sl
RIS SN T2 HOOHERKZ DGOV TIEFLHE
DV, 22T, ARG TIZHEEKZ DN T o Rk
DRI FAFTTHEEZW LT L2012, FETB LU
%WW@%AAﬁﬁF’ WTHE L7ze 72, MERRZ

CIXEMEIGEIMET 5 2 &5 5 Pairfed BEZREL,

‘kiQ%O)%%&ﬁﬁgwﬁTﬁﬂwﬁﬁé IOWTIR
RN R=R N By o

1 RBRGE

1-1 EARHER

FERZ N 7= fEHE AIN93GIc#E LT, 7oL Y

Ay PINVTHTEL 2o SRS IE Table 1128 L 72
AIN93G IZHEHHVONL IV H¥ 4 V23 HEHRT%

CEEN L7290, EDTABW S L MK (Millipore

Table 1. Diet composition

Ingredients Control* ZD
g/kg diet

a-Cornstarch 397.216 397.265
Casein*™ 200 200
Dextrinized cornstarch 132 132
Sucrose 100 100
Soybean oil 70 70
Fiber source 50 50
Mineral mixture*** 35 35
AIN-93 Vitamin mixture 10 10
L-Cystine 3 3
Choline bitartrate 25 25
Tert-butylhydroquinone 0.014 0.014
Ferric citrate 0.21200 0.21200
Zinc carbonate 0.05758 0.00863
Total 1000.000 1000.000

*AIN-93G formulation
**Mineral removed by EDTA wash
*%% AIN-93G mineral mixture without ferric citrate and zinc
carbonate
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Table 2. Relative organ weights

Liver weight Spleen weight

(9/9 BW) (9/9 BW)
Control 2.97+0.052 0.203 + 0.005 2
ZD 2.92+0.04° 0.219£0.0122
PF 277 +0.06 ° 0.183 + 0.006 °

Values not sharing common superscript are significantly
different (P <0.05) by Welch’s t-test after the Brown-
Forsythe ANOVA (P <0.05).



Table 3. non-heme iron concentration in liver and spleen

Liver
Supernatant Coagulum Supernatant Coagulum
(Wg/9) (Mg/g) (Mg/g) (Wg/9)
Control 39+0.1° 11.2+0.2 26.9+2.6%® 393+ 63
ZD 6.3£05° 123+0.5 ns. 26.4+1.3° 318 £ 59 n.s.
PF 3.3+02° 11.1+0.3 30.8+1.4° 357 + 44

Values not sharing common superscript are significantly different (P < 0.05), and “n.s.” shows no signif-

icant effect by the Brown-Forsythe ANOVA.
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Figure 2. Prevalence of anemia (hemoglobin concentration < 12 g/dl) in Japan.
White bar shows the anemia rate of men, and black bar shows the anemia rate of women.
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