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Sulfur Amino Acids Metabolism and Iron, Copper and Zinc

Deficiency in the Rats
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and Kenji YAMAGUCHI
Division of Maternal and Child Nutrition, the National Institute of Nutrition

The effect of iron, copper and zinc deficiency on the sulfur amino acids metabo-
lism was investigated.

Animals were fed on iron-, copper- and zinc-depleted diets for 30 days. Serum
iron and copper concentration of iron-déficient animals were decreaséd.

Serum copper and ceruioplasmin of copper-deficient animals were also decreased,
but hepatic iron was extremely increased. The hepatic cysteine dioxygenase activities
of iron-deficient animals was decreased compared to those of control animals.
However, the enzyme activities of copper-and zinc- deficient animals did not exhibit
significant difference from that of control animals.

Urinary taurine concentrations of each metal deficient animals did not exhibit
significant difference from that of respective control animals.

No significant difference was observed in the hepatic glutathione and cysteine
content between the deficient animals and controls. o '

These results suggest that the depression of biosynthesis or the stimulation of

degradation of cysteine dioxygenase is caused by iron deficiency.
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Table 1. Composition of experimental diets

(g/kg)

Ingredients Control a) ' Deficiency a)
. ez whi

Corin o o it
Sucrose 533 533
Corn oil 80 80
Mineral mixture - 40P 40©
Vitamin mixture 15 15
Cellulose powder 30 30
Choline chloride 2 2

a) Fe, Cu and Zn contents in each diet were 41.0, 14.0 and 7.5 (control), 3.8, 14.
0, and 7.5 (Fe-depleted), 41.0, 3.7 and 7.5 (Cu-depleted) and 41.0, 3.5 and 1.5 (Zn-
depleted) mg/kg diet, respectively.

b)  0.36g zinc chloride and 10mg sodium selenite were added to per 1kg Harper salt
mixture

c) Fe, Cu and Zn in each deficient diet were omitted from the salt mixture, respec-

tively.
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MBI DN IM{ES, M Ceruloplasmin #JIE L7, FFIEE, Rk L OHESE X
TRHIRIC TN L 7ot BRFRBEIZ THIE L7z, Cysteine 1 Gaitonde mEpfE= > t
Ry o RUSEY RE X ORRES LB Dowex 50W-X8 # 5 A ICTHEHE, Fluoresca-
mine & W7o ¥HEIC T Taurine 2 BI5E L7z, Cysteine dioxygenase EEEILMEOHIE IR
o 6 okE Ik -7,

BREKXU BEE

SURHE T, AR &% 2 107 Ui, 8 WONKERE b i FEHEE, (AR
A RBHC B AMRWMEZ R Lz, $IRZRED 2 S ESHREE & ORICEER D Shi -,
BRRZREOMIFEHS L OGS REE L v LK<, RZHOMBEH B X O Ceruloplasmin b
SRREL VK2 272 (£ 3 ). BMARZHO IS TOMEIBIBREL X {PITWiz, AFlEsH
BRI ZHE TR, MREZHCEPCENMELT L (K1), RZHOMESELE
WEE SR L2, BMERICIERIR Aok (K2), 2SR RICEES Ceruloplasmin
DIETFIZ & 0 ABRRER DFERRS ~ OB RE D ME S 7o, Rk Ic 8 BRICHERE Lz &2
5N 5, Ceruloplasmin X fli#kn =Migkic@b s W5 KINICESEY L, & oFfH 2 (2% L
T 5, i Cysteine, Glutathione &BIISRZEE CIRVWVER 2R L7223, ﬂﬁ@ﬁ L Dl
CHBERBD bR, §1, FRFRZBOMEKHRE L & e R Lz (3 ) . Filik
Cysteine dioxygenase &l & [X] 4 1R Lz, SkRZRHCIIT BIEMIIED - 7203, 4R, HgR

Table 2. Food intake and body weight gain in rats fed on Fe, Cu and Zn-depleted diets

groups - Food intake Body weight gain
(g/25 days) (g/30 days)

Control . 392.0 £7.01 215.0= 3.86

Fe deficiency 301.2£9.51 3 1412+ 6.94 %

Control ' 316.8 £4.05 1623+ 2.36

Cu deficiency 320.9 £5.53 153.5+ 3.24

Zn deficiency 280.6 * 6.06 a) 127.3 £12.35 a)

Mean S. E. (n=3)
a) Significantly different from respective control group, p<0.01
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Table 3. Fe, Cu, Zn and ceruloplasmin concentration in serum of rats fed on Fe, Cu
and Zn depleted diets

groups Fe Cu Zn ceruloplasmin
(ug/d1) C (ug/dD) (ug/d1) (mg/dl)
Control 139 £22 130+ 6.0 198 £ 6.5 32.5+£2.0
Fe deficiency 40+159 65+ 9.4 206+9.8 . 252+t46
Control 145 £ 16 143 £ 5.0 219%53 353 0.5
Cu deficiency 140+ 14 77 £12.0 a) 190 £2.4 153+2.4 %
Zn deficiency 138 £18 162+ 5.0 187+9.5 37.8+1.5

Mean *S. E. (n=5)
a) Significantly different from control group,: p<0.01
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Fig. 1. Fe content in liver of rats fed on Fe, Cu and Zn depleted
diets. Mean * SE (n=5)

— 144 —


Administrator
長方形


[(MERERME F3% 1986]

H

mﬁ%////////////////////////// R NN\
: N —H

of rats fed on Fe, Cu and Zn

in liver

ntents
* SE (n=5)

Fig. 2. Cu and Zn co
depleted diets. Mean

— 145 —


Administrator
長方形


[(MERERME F3% 1986]

Cont.Cu-def.Zn-def.

1] T
n

("H°g 8/1owu) aUTdISA]

//

-def.

Cont.Fe

("h°g B/10uU) BUTDISA]

300

("%°9 8/Wn) suoryreinyy

MDY

300

("Hh'9 B/W7) PuolylIeIN]]

Cont.Cu-def.Zn-def.

-def.

Cont.Fe

ents in liver of rats fed on

Cu and Zn deple_ted diets. Mean * SE (n=5)

Fig. 3. Cysteine and glutathione cont

Fe,

— 146 —


Administrator
長方形


[(MERERME F3% 1986]

= 27 2 1
© =
-
P < 0.01 8
2 3 = L
" & :441;-;
= o v, S
s T £ 7
=S L =
(8]
= p=3
51 4 1 -
b S
< [ ISy
& 5
— {40
) -1 -
£ °©
3 =]
3
X 75 .
Cont. Fe-def. Cont. Cu-def. Zn-def.

Fig. 4. Cysteine dior~genase (CDO) activity in liver of rats fed on

Fe, Cu and Zn depleted diets. Each value represrents mean £ SE
(n=5)
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Fig. 5. Liver and urinary taurine concentration in rats fed on Fe, Cu
and Zn depleted diets, urine was collected for last 3 days of experi-
mental period. Mean * SE (n=5)
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