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Effect of Adding Inorganic Selenium and Vitamin E on the Growth and Status of Lambs in
Regions Containing Toxic Concentrations of Copper in Fodder
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Institute of Animal Science, BG-2232 Kostinbrod, Bulgaria

SUMMARY

The influence of different levels of selenium and its combination with Vitamin E on the

growth, health status and mortality of lambs has been investigated. The selenium, copper an

zinc status of supplemented and unsupplemented lambs has been studied by the use of
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indicative organs. Increased concentration of Cu 1n the feed had a negative effect on th
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average daily gain of lambs. Lambs with Se-deficiency showed symptoms of Cu toxicity afteé

d
the 30-th day. Significantly higher mortality has been observed among the unsupplemente

lambs. The addition of Se had a positive effect on the normalization of its status an
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decreased significantly the accumulation of Cu in the liver. On the other hand toxic amOunt

in
of Cu deteriorated the Zn status. A significant reduction of Zn content in the liver and %

the ribs has been measured.

INTRODUCTION

of

Much work in the last years concerned to the problem of Se deficiency due to the fact
e
disbalanced ecological equilibrium in some polluted regions. The industry provided 2 1279
't9
number of Se antagonists (Cu, Pb, Cd, As and S) which have a negative influence on =
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utilization by the ruminants. The chemical similarity of Se and S invokes interaction petV

the

them (FRIEDEN,1984). The addition of S to the sheep ration increased the percentage of
18

newborn lambs with degenerative changes of the heart muscle (WHANGER et al.,1969).In ush
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used the antagonism between Se and Cu to eliminate the Se toxicity (ABEL-RAHIM et al-rlg
nts &

STOWE, 1980) . The appearance of "Hepatosis dietetica" in ruminants due to the toxic amou
cus

cu depends not only on the doses, but also on the animal species. Goats accepts more
cv

compared to sheep . The swine can accept 10 times more, so the rats - 25 times moreé
t
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without visible symptoms of Cu poisoning (HENNIG,1972). Some lambs bred in New zealand % 2
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even at a doses of only 12 mg Cu/kg feed (MERTZ, 1987). The main target pursued by
¢0
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study is to determine the effect of various amounts of Se added in combination with vi 3

the lambs diet on the health and growth. The investigations are oriented to find gl e
perfect way to reduce the negative effect of increased concentrations of Cu in 501
indicative organs. Finally we aim to explore the influence of antagonism between Cu and an
the animal organism.

MATERIALS and METHODS of
rOUps
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12 animals each. The animals were fed ad libitum with full diet mixture balanced 17 Py

Forty eight lambs were used with initial body weight 14.5-16 kg divided in 4 g
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n and thes i

and protein. Copper content in the ration was 25 ppm, Zn-40 ppm, Se-0.078 pp o
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3.2 g/kg DM. Group 1 did not received any Se, group 2 and 3 - 0.15 and 0.30 mg se/

weé
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respectively and group 4 received 0.15 mg Se + 25 mg Vit.E/kg DM. The blood sampl® p ot
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taken at 1-st, 60-th and 103-th day and those of the internal organs at the beglnnlng of
us®

r@

the end of the experiment. Copper and zinc content were determined by the
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atOmspectrofotometer. The Se was determined by Hg - system. The results of the study were
Processed biostatistically according to MIKOVSKY’s recommendations (1974).

RESULTS and DISCUSSION

Feed consumption was controlled daily and recalculated each 30 days. No differences
hetWeen the diverse groups have been obsérved. The data obtained during the experiment
®incide with the results of ANKE et al.(1983) and ANGELOW (1987) with goats. Only some
Mimal species showed higher feed consumption (BUNK et al.1980) when very low Se containing
bation was fed (<30 pg Se/kg DM). The analyses of Se in blood serum and in internal organs
*howeq at the beginning of the experiment an extremely low Se-status, which indicated, that

the animals have been bred in high Se deficiency (Table 1).

Tab1e 1: Selenium content in internal organs of lambs Figure 1: Cumulative growth of lambs
0
E%iii;ﬁ 1-st day Normal status *
b 00d serum (pg/1) 35 70 - 100
\h:SCle (ng/kg DM) 65 300 - 350 120 ]
iort 200 900 - 1200
fiver 222 1000 - 1500 110
dne 650 3000 - 5000
100
2 90
* o
Recently ANGELOW et al. (1990), ANKE et al. (1983).;8(#

30 60 103 day

The addition of Se to the feed of the 2-nd, 3-rd and 4-th groups had a positive effect
o the average daily gain of the animals (Figure 1). The differences between groups 1 and 2
g 9roups 1 and 3 were significant. Toxic amourits of Cu caused the death of about 40% of the
Wb from the 1-st group. Only the most healthy and heavy animals survived till the 103-th
%y' The above results demonstrated that the high quantities of Cu reduced the animal growth
lrldeDendently from the Se content. However the addition of Se was a very important condition
%r Animal health and longevity (Table 2). The first symptoms of Cu poisoning were observed
Qtw&én the 50-th and 60-th day and can be detect by the increased content of Cu in the blood
S%hm- Extremely sensitive were the lambs from the 1-st group. High Cu concentrations (8.9

A
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q 2o mg Cu/l) were measured in two cases just before death. During the whole experiment

1
Sh Mortality among the unsupplemented lambs (58.3%) has been registered. The inclusion of

Q . . b o . .
. blOod serum to the Se-status diagnostic provided an additional information about the
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Q :
reaSed mortality of the lambs from the second group =-16.7% (Figure 2).
b ;
X le 2: Influence of copper on the mortality Figure 2: Selenium in blood serum of lambs
b
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During the whole period the supplemented animals showed significantly higher concentration of

Se in blood serum in comparison with the unsupplemented lambs (p<0.001).

Some indicative organs could be include in the analyses in order to estimate the necessary
supply. We tested 4 organs (muscle, heart, liver and kidney) and the heart turned out to be
the most appropriate one (Figure 3). The animals slaughtered at the beginning of th°
experiment contained only 20% of the Se in normal ‘supplied animals. The low Se status is
result of their intrauterinely depletion.

Selenium and Vit. E supplementation in course of 103 days results a significant
increasing of the Se content in the heart muscle (p<0.001) . Levels of 900-1000 ppb indicatw
that the used amounts are sufficient for complete restoration of the Se status. The liver i
the best indicator for Cu poisoning (Figure 4). The high level of Cu in feed combined with 56

_rd
deficiency increased significantly Cu accumulation in the liver in comparison with the e

and 4-th groups (p<0.05). Exceeding the critical concentration (500 mg Cu/kg DM liver) is ?
reason for the appearance of a heamolytic crisis. Se prevented the total accumulation of

in the liver and sustained the homeostatic control in this organ. These results correlate
very well with those obtained by ANGELOW et al. (1990) in previous experiments. Toxic amount
of Cu can affect not only the absorption and accumulation of Se in the organism but also© o

accumulation of Zn in some indicative organs (Figure 5). The content of Zn in the 134

changed with the age of the animals. Cu had a negative influence on the Zn resorption.

Figure 3: Selenium in heart muscle of lambs Figure 4: Copper content in liver of 1ambs

1000 600T
900 Cu toxicity
oo~y toxiclly 4.
800 3
E /00 s 400
o 600 ca
g’soo F 3 300 i
i s g 200 =
> o >
2300 - £ o | o @
~ 200 vt il i 100 2138 | w
o = |- i @ sl )
100 n olc | o il B = e e
0 | + + + 0 | + + + ot
1 103 day 1 103 of

n

These changes were well pronounced with the Se deficient lambs. The Zn content at the € v
AL

experiment was about 50% of that, measured at the beginning (340 mg Zn/kg DM Vs 172 ™9 e

DM) . The fluctuations of the Zn level in 2-nd, 3-rd and 4-th groups were 1nslgn1flcant p
£r
7n status was sustained in the case of secondary Zn deficiency by mobilization of the zn

ribs (Figure 6). Decrease of Zn concentration was determined in all groups. Nﬂ
The Zn level in the animals, fed without Se was below the critical value, proposed 4 iﬁl
and GRUN (1982), which was considerably lower than the optimum quantity for this albﬂ
species (90 mg Zn/kg DM ribs). The above results demonstrate that the high levels of RS

an adverse effect on the Zn status.
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Figure 5: 2Zinc content in liver of animals Figure 6: Zinc content in ribs
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CONCLUSIONS

Adding different levels of Se had a positive effect in the initial growth of lambs. At
the end of experiment the Se status has been completely restored. The high Cu concentrations
required 2-2.5 times increased amounts of Se. The existing antagonism between Cu and Zn
required correction of the Zn content 3-3.5 times above the minimum (40 ppm 2Zn). The used

Mdicative organs for Zn, Cu and Se reflected most exactly the mineral status of the animals.

REFERENCES

ABEL-RAHIM, A.G., ARTHUR, G.R. and MILLS, C.F. (1985): 'Selenium utilization by sheep

qlVeh diets differing in sulphur and molybdenium content. Biol. Trace Element Res. 8: 145-

152.

Se ANGELOW, . L., JANTSCHEW, I., SCHINDARSKA, S. apd ZATSCHEW, K. (1990): Die Auswirkung der

gciehsupplementation bei Schaflammern unter dem Einfluss einer Kupfer - und

& wQfelbelastyng. In: "Mengen- und Spurenelemete" (M. ANKE, CHR. BRUCKNER, B. GROPPEL, H.
TLER, M. GRUN, I. LOMBECK and H.-J. SCHNEIDER, eds.). FSU-Jena. pp. 442-454.

JenaANGELOW' L. (1987): "Selenmangelscheinungen und Selenstatus der Ziege". Promotion A. FSU-

ANKE,M. and GRUN, M. (1982): Zink. Erfahrungen, Ergebnisse, Entwicklungen. 6: 38-41.

Aty ANKE, M., PARTSCHEFELD, M. and KROUPOVA, V. (1983): Die Selenmangelmyopathie. Wiss.
Chr, FSU - Jena, 809-817.

BUNK, M. and COMBS, G. (1980): Effect of selenium defficient chick. J.Nutr. 110: 743-748.

%rkFRIEDEN, E. (1984) :"Biochemistry of the essential ultratrace elements".Plenum press,New
and London. 201p.
lan HENNIG, A. (1972): Mineralstoffe, Vitamine, Ergotropika". VEB Deuscher
dwirtschaftsverlag, Berlin. 137 p.
3W\EERTZ’ E. (1987): " Trace Elments in Human and Animal Nutrition". Acad. Press, New York.

MIKOVSKY, G. (1974): "Grundriss der landwirtschaftlichen Statistik". Sofia-Verlag, 24 p.

%QrSTOWE, H. (1980): Effect of copper pretreatment upon the toxicity of selenium in ponies.
‘J.Vet.Res. 41: 1925-1928.

{no,"HANGER, P., MUTH, 0., OLFIELD, J. and WESTWIG, P. (1969): Influence of sulphur on
®nce of white muscle disease in lambs. J.Nutr. 97: 553-557.

1235






