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Role of Tetrathiomolybdate in the Antagonistic Effect of Molybdenum
and Sulfate on Copper Metabolism in Sheep

Naohiko ISHIDA, Ryoji KAWASHIMA and Fumiko YANO
Department of Animal Science, Faculty of Agriculture, Kyoto University

The effects of oral administratiqn of molybdate+sulfate, molybdate+sulfide,
tetrathiomolybdate (TM) and a high level of molybdate on the copper metabolism in
rats are examined.

Either molybdate+sulfide or TM but not molybdate+sulfate caused a decrease
in systemic copper with a marked decline of caeruloplasmin (Cp) activity vand the
appearance of TCA insoluble copper fraction in plasma. On the contrary, a high
level of molybdate produced a large increment in copper content of liver and plasma.
Cp activity was kept at the level of control rats whereas more than half of plasma
copper was in TCA insoluble form.

Gel chromatography of cytosol from liver and kidney cortex showed that any
treatment of molybdate+sulfide, TM or a high level of molybdate was associated with
the accumulation of copper and molybdenum in the fraction eluting with 1.2 of
v/ve ratio.

The significance of these results in relation to the role of TM in copper-molyb-

denum-sulfur interaction in sheep is discussed.
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Table 1. Influence on tissue Cu and Mo content and plasma caeruloplasmin activity of dietary
supplementation of Mo04%", Mo04?™ +S04%7, MoO4* +S%7, and MoS4*™ in rats")

Treatment groups®

Control MoO,2 +504>"  MoO,* +8*~ MoSq*” Mo0,*~
Dietary supplement (mg/Kg) Mo 0 20 20 12 1000
S 0 3000 3000 16 0

Total plasma Cu (ug/ml) 1.68+0.47 1.76+0.38 1.42£0.06 0.74+0.15* 6.2113.44*%*
Plasma TCA-soluble Cu (ug/ml) 1.45%0.37 1.46%0.15 0.59+0.04* 0.43£0.03** 2.5510.34%*
Total plasma Mo (ug/ml) 0.03+0.02 0.1410.03** 2.131£0.08** 0.82£0.10** 7.05%4.81**
Plasma TCA-soluble Mo (ug/ml) 0.03£0.04 0.04£0.01 1.22£0.17%* 0.20£0.02**  1.47%0.59**
Plasma direct-reacting Cu (ug/ml) 0.70%0.23 0.53+0.09 0.92%0.10 0.75%0.06 1.9210.41**
Caeruloplasmin activity (O.D.) 0.58+0.07 0.62+0.06 0.01+0.00** 0.00£0,00** 0.58%0.19
Liver Cu (ug/g dry matter) 12.57£1.08 13.67£0.28 3.71£0.39** 2.7720.70**  16.3412.85**
Liver Mo (ug/g dry matter) 2.23%0.19 2.28%0.19 2.71+£0.36* 2.97£0.93* 6.72£2.03**
Kidney Cu {(pg/g dry matter) 30.2210.65 22.75+0.52 21.85%£3.50 19.50+5.55+* 41.25£11.91
Kidney Mo (ug/g dry matter) 1.10£0.11 1.88£0.28%*  12.34+2.97%* 9.21+4.02%*  20.22%9.56**

1)  Basal diet contained 8.0 mg Cu/Kg and 1.1 mg Mo/Kg.
Values with asterisks are significantly different from control values. (* P<0.05, ** P<0.01)
2)  After one week of prefeeding on basal diet, six animals for each group were kept on experimental diet for six weeks.
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Table 2. Influence on plasma Cu content and caeruloplasmin activity of dietary
supplementation of Cu, Cu+Mo and CU+Mo+S in sheepl)

Treatment groups

Ccu?* Cu?*+Mo0,” Cu?*+M004 2 +S042
Before After Before After Before After
Dietary supplement (mg/Kg) Cu 10 i0 10
Mo 20 20
S 1700
Total plasma Cu (ug/ml) 1.22+0.26 1.25%0.18 1.21+0.32 1.21£0.22 1.22+£0.20 1.29%+0.22
Plasma TCA-soluble Cu (ug/ml) 1.08£0.15 0.93%0.04 0.99+0.03 0.93%0.17 1.06£0.25 0.42+0.13**
Plasma direct-reacting Cu (ug/ml) 0.13£0.03 0.15%0.02 0.1220.03 0.29%0.01** 0.13%0.05 0.89%+0.09**
Caeruloplasmin activity (I. U.) 27.3%11.6 27.8%3.6 22,6172 243168 24.3£5.8  7.1%£2.2%*

1) Value with standard deviation in the table represent the mean of 8 estimations which were weekly made on two sheep for four

weeks before and after the supplementation.
**: Significant difference in the values before and'after supplementation (P<0.01)
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Sephadex G-75 chromatography of hepatic cytosol from rats
basal diet (a) and diets supplemented with MoO3™+ SO3~

(b), MoO3™+ 8% (c), MoS2™(d) and MoO2% (e). Content of Cu (—e—)
and Mo (—-4-) and absorbance at 280 nm (-----

) are shown.
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Fig. 2. Sephadex G-75 chromatography of kidney cortex cytosol
from rats receiving: basal diet (a) and diets supplemented with MoOﬁ’
+ 803 (b), MoOZ ™+ $%7(c), MoS2™(d) and MoO?™ (e). Content of Cu

(—e—) and Mo (—A—) and absorbance at 280 nm (

----) are shown.
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Fig. 3. Sephadex G-75 chromatography of the supernatant fraction
from the homogenate of liver from sheep before (A) and after (B) the
dietary treatment of MOO?;_-F SO27; Concentration of Cu (—@—) and
Mo (—o—) and absorbance at 280 nm (——) are shown.
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Fig. 4. Sephadex G-75 chromatography of the supernatant fraction
from the homogenate of kidney cortex from sheep before (A) and
after (B) the dietary treatment of MoO3 ™+ SO27; Concentration of Cu
(—e—) and absorbance at 280 nm (——) are shown.
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