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SUMMARY

This investigation manifested the effect of supplementation of selenium
or iodine alone or together on some health indices of conventionally
grazing premature goats. A total of twenty male Balady goats showed
poor growth were classified equally into four groups (5 each). Feed stuff
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of the first group was supplemented with sclenium (Se), the second was
supplemented with iodine (1), the third was supplemented with selenium

the control group, while the Se+T group showed significant increase (P=
0.05) in body weight gain than Se and [ group. The haematological
parameters (RBC, 1b and PCV) did not differ significantly in Se or |
group if compared by the control group, but Set] group showed
significantly higher mean values (P<0.05) than control. Supplementation
with Se had no effect on the mean valucs of blood serum T3 and Ty
coneentrations, while there was significant variations in these parameters
in the iodine supplemented group than control. The group supplemented
with Se+l showed higher values of the mean valucs of blood serum T3
and Ty concentrations than the control, Se and T groups. The results
showed also that supplementation with Se or iodine alone had no effect
on the mean values of blood serum total protein, albumin, globulin,
cholesterol or AST. However, the supplementation with both selenium
and iodine resulted in significant increase in the mean values of biood

Key words: Biochemicol, parasites, goars.

INTRODUCTION

In 1973 selenium was identified to be an important component of
glutathione peroxidase (GSHPx), which is characterized as g tetramenic
protein with four atoms of Se per molecule (Rotruck er al, 1973).
GSHPx assists in intracellular defense mechanisms against oxidative
damage by preventing the production of active oxygen species (Ursini
and Bindoli. 1987), Thereafter, sclenoproteins were discovered which
indicated that Se is not merely restricted 1o its role in antioxidant activity
but also involved in other multiple aspects of mammalian metabolism
and disease resistance (Smith, ¢f ai. 1988 and Gerloff, 1992).

lIodine is an essential dictary element which is required for
synthesis of the thyroid hormones, thyroxine (Ts) and triiodothyronine
(Ts). Thyroxine and triiodothyronine, which are iodinated molecules of
the essential amino acid tyrosine, regulate cellufar oxidation and hence

o

they  affoct calorigenesis, 1hennoregulation, and imennediary
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metabolism (Cooper, 1998). These thyroid hormones are necessary for
protein synthesis, and they promote nitrogen retention, glvcogenolysis,
intestinal absorption of glucose and galactose, lipolysis. and uptake of
glucose by adipocytes (Greg Kelly, 2000).

Since selenium, as selenocysteine, is a cofactor for type 1 hepatic
S'-deiodinase, this trace mineral has received the most attention with
respect to peripheral metabolism of thyroid hormones. (Arthur ef af.
1993; Gladyshev and Hatfield, 1999; Greg Kelly, 2000).

More recently, sclenmium has been shown to be an important
component of iodothyronine deiodonase, and also as a functional
selenoprotein in thioredoxin reductase. If selenium was deficient, the
deiodinase activity would theoretically be impaired, resulting in a
decreased ability to deiodinate Ty to T3 and a decreased ability 1o
degrade: Ty (Tinggi. 2003, Voudouri, et @/ 2003 and Dhingra, et al
2004),

For a long time, mineral requirements of goats have been
extrapolated from those of cattle and sheep. To date advances in goat
nutritional research allow more specific mineral recommendations.
Practically, Wichtel, ez al. (1996a,b) examined the effect of selenium
and iodine supplementation on voluntary feed intake in Angora goat kids
and its temporal relationship to alterations in the concentrations of
thyroid hormones in plasma. Furthermore, Meschy (2000) reported that
goats are highly sensitive 1o iodine and selenium and particular attention
must be given to these elements in goat nuirition. The aim of this study
was to investigate the effect of supplementation with selenium or iodine
on thyroid function and some blood serum biochemical indices, and
whether synergism of selenium and jodine preparations occur if jointly
administered to conventionally grazing premature Balady goats at Assiut
Governorate.

MATERIALS and METHODS

Animals: In a Balady goat flock at northern part of Assiut governorate,
the animals alopecia and poor growth. A total of twenty male goats (5-6
month) were selected from these animals. The collectively mean initial
weight of these animals was 15.9 + 0.21 kg. Parasitological examination
of these animals revealed absence of internal and external parasites.

Therapy applications: The selceted animals were classified equally into
four groups (5 each). The first group was supplemented with sclenium
(8e group) orally at a dose of 0.01mg/kg BW (0.2mg/animal daily). The
second group was supplemented with iodine in the form of 3-4 pg
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potassium iodate 'kg BW daily (60-70 ug / animal daily) in drinking
water (McDowell, 1992). The third 8roup was supplemented with
selenium and iodine (Se and T group), while the fourth group was not
supplemented and considered as a control group. These animals were
weighted again afier 45 days.

Blood sampling: Blood wag sampled from cach goat by jugular vein
puncture before and 45 days after therapy into two tuhes, The first with
Na-salt of EDTA for haematological studies namely total RBCg count,
haemoglobin {(Hb) content and packed cell volume (PCV). The second
tube was without anticoaguiant to obtain serum, which was used for
determination of the concentrations of thyroid hormones (T3 and T4),
protein, albumin, cholestero] (Henry ef al, 1974) and alanine amino-
transferase (Reitman and Frankel 1957),

Statistical analysis: Obtained data were subjected to a software
program (SPSS) according to Borenstein ef g7 (1997) using linear maode]
one way analysis of variance (ANOVA) followed by ordinary student
“t” test,

RESULTS

Afier 45 days experiment the body weight and gain between
groups was differed. It increased (P<0.05) in Se and [ groups than the
control group, Furthermore, the Se+[ group showed significant increase
(P> 0.05) in body weight and gain than Se and | group (Table 1),

As shown in table (2) and figure 1), the haematological
parameters were not differ significantly in Se or | group if compared by
the control one, but Set| group showed sign; ficantly higher mean values
(P<0.05) than control, Sc and [ groups.

With regard to the biochemical variations (Table 3 and Fig. ), it
was noticed that the supplementation with Se had no effect on the mean
values of blood serum Tz and T, concentrations, while there was
significant variations in these parameters in the lodine supplemented

the control, Se and I groups.

The results showed also that supplementation with Se or jodine
alone had no effect on the mean values of blood serum total protein,
albumin, globulin, cholestero! or AST (Table 3 and ¥ ig 1), However, the
supplementation  with both selenfum and jodine had resulted in
significant increase in the mean values of blood serum tota) protein and
globulin,
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DISCUSSION

The obtained results concerning the increased body wejght in
goats supplemented with iodine or selenium came in agreement with
Meschy (2000) in goats and Gate, ef ¢l (2000) in lambs. However, the
administration of both selenium and iodine in the current study resulted
in more increase in the body weight gain, which was significantly
increased than the supplementation of selenium or iodine alone. These
results confirm those reported by Wichtel er ad. (1996b).

In the current work, there was a significant increase in the mean
values of blood serum thyroid hormones (13 and T4) than in iodine
supplemented group, which agree with the results of Laurberg et al
(2000 & 2001), Markou, er ¢l (2001) and Singh, et al. (2002). The
supplementation with selenium and jodine in the current study resulted
in more concentrations of these hormones in the blood serum, which was
higher (P=0.05) than the increase arised from supplementation with
iodine alone. These results agreed with the findings of Wichtel ef al.
(1996b). In this way, selenium act as selenocysteine, which is a cofactor
for type I hepatic 5'-deiodinase, and increase the ability of deiodination
of T4 to T3 and a increased the ability to degrade rT3 (Gladyshev &
Hatfield, 1999, Greg Kelly, 2000; Tinggi, 2003, Voudouri, ef al. 2003
and Dhingra, ef al 2004).

On the other hand, the supplementation with either selenium or
iodine had no effect on the mecan values of blood serum protein,
albumin, globulin, AST or cholesterol. Meanwhile, the addition of both
iodine and selenium resulted in increased total protein and globulin
values than control, iodine and selenium supplemented groups, which
indicated a synergism of selenium and iodine preparations had occurred
when they jointly administered which might enbanced the metabolic
processes in the liver and other tissues. These yesulls came in agreement
with those reported for other ruminants by Offiah, er al. (1992). Jain
(1993), Al-Dehneh, et ai. (1994), Kaneko, et al (1997), Tenant (1997).
Slosrkov, et al (1998), Radostits, et al. (2000) and Pattanaik, er al.
(2001).

This study clarified that the administration of jointly preparations
of selenium and iodine had a benefit effect on the body weight gain and
some biochemica!l indices in Balady goats.

140




Assiul Vet, Med J_Vol, 50 No. 102 > July 2004

REFERENCES

Al-Dehneh, A, - Pierzynowski .G . Smuts, M. Sahlu, T andg Fernandes,
JM o (1994): Blood metabolite  and regulatory  hormone
concentrations and response to metabolic challenges during the
infusion of mimosine and 2,3-dihydroxypyn‘dinc in alpine
goats. | Anim Sci 72: 415-420

Arthur, JR.; Nicol, R. and Becketr, G.J (1993); Selenium deficiency,
thyroid hormone metabolism, and thyroid hormone deiodinases,
Am. I Clin. Nutr, 57: 2368-2398.

Borens{ein, M, Rothstein H and Coken, J (1997;: Sample Power
Statistics 1.0, SPSS Inc., Chicago.

Cooper, David S (1998): Subclinical Thyroid Disease: A Clinician's
Perspective. Annals of Internal Medicine, 15 July 1998,
129:135-138,

Dhingra, S.; Singh, U and Bansal M p. 2004): Effeet of selenium
depletion and supplementation on the kinetics of' type 1 5
iodothyronine deiodinase and T3/T4 in rats. Bio] Trace Elem
Res. 97: 95-104.

Gate, J.J; Clarke, I.; Bird J A, Lomex, MA and Symonds, AfLE
(2000): Effcet of feeding level and thyroxine on adipose tissue
development and growth in postnatal lambs. Exp Physiol. 85
439-444,

Gerloff, B.J. (1992): Effect of selenium supplementation on dairy cattle,
J. Anim. S¢i. 70, 3934-3940,

Gladyshey, VN and Hatfield, D1, (1999 Se!cnocysteine-containing
proteins in mammals. J. Biochem. Sci, 6: 151-160.

Greg Kelly, N.D, (20090): Peripheral Metabolism of Thyroid Hormones:
A Review. (Altern. Med. Rev. 5: 306-333.

‘Henry, R.J: Cannon, D.C and Winkelman, J W (1974): Clinical
chemistery, Priciples and techniques.4th Ed., Haroor & Row;
Hagerston M.D.

Jain, N.C (1993): Essentials of veterinary hematology, 1st Ed. Lea &
Febiger, Philadelphia.

Kaneko, J.J; Harvey, IW. and Bruss, MI. (1997):  Clinical
biochemistery of domestic animals Sth Ed, Academic press,
London.

Law'berg, P.; Nohr, S.B.; Pedersen, K M. Hreidarsson, AB; Andersen,
S, Bulow Pedersen, | - Knudsen, N.; Perrild, H,; Jorgensen, T
and Ovesen |, (2000): Thyroid disorders in mild iodine
deficiency. Thyroid. 10: 951 -963,

141



Assiur Ver. Med. J_Vol. 50 No. 102 July 2004

Laurberg, P.; Bulow Pedersen, I; Knudsen, N.; Ovesen, . and
Andersen, S. (2000): Environmental iodine intake affects the
type of nonmalignant thyreid disease. Thyroid 11:457-469.

Markou, K.; Georgopoulos, N.; Kyriazopoulou, V. and Vagenakis, 4.G.
(2001): Todine-Induced hypothyroidism. Thyroid. 11: 501-510.

MeDowell, LR (1992): Mincrals in Animal and Human Nutrition,
Academic Press Inc., San Diego. Pp. 224.

Meschy, F. (2000):- Recent progress in the assessment of mineral
requirements of goats. Livestock Production Science. 64; 9-14.

Offiah, V.N.; Nijmeijer, S.M.; van Duin, C.T.; Witkamp. R.F. and van
Miert, A.S. (1992); Effects of miiodothyronine treatment on
pharmacokinetic properties and metabolite formation of
antipyrine in dwarf goats. Am I Vet Res. 53: 1354-1356.

Pattanaik, AK.; Khan, S.A.; Varshney, V.P. and Bedi, S.P.S. (2001):
Effect of iodine level in mustard (Brassica junceca) cake-based
concentrate supplement on nutrient utilisation and serum
thyroid hormones of goats. Small Ruminant Research, 41: 51-
59.

Radostits, O.M.; Blood D.C. and Gay, C.C. (2000); Veterinary
Medicine, 8th Ed. Baillier Tindall, London. pp 1230.

Reitman, S. and Frankel S. (1957): A colorimetric method for the
determination of serum glutamic oxalacetic acid and glutamic
pyruvic transaminases. Am. J. Clin. Path. 28,56-63.

Rotruck, J.T.; Pope, A.L.; Ganther, H.E.; Swanson, A.B.; Hafeman, D.G.
and Hoekstra, W.G. (1973} Selenium: biochemical role as a
component of glutathione peroxidase. Science 179: 588-590.

Singh, JL.; Sharm, M.C.; Kwnar, M, Rastogi, SK, Gupta, G.C;
Singh, S.P.; Sharma, L.D.; Gandhi, V.K and Kalicharan, S.
(2002): Assessment of therapy in goitrous goats through some
cardiac function tests, Small Ruminant Rescarch, 44: 119-124.

Slosrkov, S.; Herzig, L, Faldyna, M. and Fleischer, P. (1998): Influence
of differences in iodine intake on selected biochemical and
immunological parameters in lactating goats Indian J. Exp.
Biol. 36: 148-151.

Smith, K.L.; Hogan, J.S. and Conrad, HR. (1988 Selenium in dairy
cattle: Its role in disease resistance. Vet. Med. 83: 72-78.

Tenant, B.C. (1997); Hepatic function. In Clinical biochemistry of
domestic animals. 5th ed. Kaneko, J.J., Harvey, J.W, and Bruss,
M. L., Academic press. London.

142




Assiut Vet Med J. Vol. 50 No. 102 July 2004

Tinggi, U. (2003): Essentiality and toxicity of selenium and its status in
Australia: a review. Toxicology Letters 137: 103-110.
Ursini, F. and Bindoli, A. (1987): The role of selenium peroxidases in
the protection against oxidative damage of membrancs. Chem.
Phys. Lipids. 44: 255-276.
Voudouri, A.E.; Chadio, S.E.; Menegatos, J.G.; Zervas, G.P. and Nicol,
F. Arthur, JR. (2003): Selenoenzyme activities in selenium-
and iodine-deficient sheep. Biol Trace Elem Res. 94: 213-224.
Wichtel, J.J.; Thompson, K.G.; Craigie, A.L. and Williamson, N.B.
(1996a): Short-term alteration in voluntary feed intake after
selenium supplementation in Angora goat kids. New Zealand
Journal of Agricultural Research, 1996, Vol. 39: 107-110
Wichtel, J.J.; Thompson, K.G.; Craigie, A.L. and Williamson, N.B.
(1996b): Effects of selenium and iodine supplementation on the
growth rate, mohair production, and thyroid status of Angora
goat kids. New Zealand Journal of Agricultural Research, 39:
111-115.

Table 1: Summary statistics (Means +SE) and Duncan’s new multiple
range test* of the initial body weight and body weight gain in
control and supplemented goats with selenium and iodine after

45 days experiment.
Control Supplemented groups
Se I Se+1
Initial kg 15.6 £0.44* | 16.12039"° | 15.9+0.14" | 16.0 +0.37°
Final kg 17.540.36" | 19.6 044" | 18.9 0.51" | 22.6+0.45"
Gain kg 1.9 20.09" | 3.5 20.12° 3.0 =0.10° 6.6 £0.16°

* Values with unlike superscript letters in the same row are significantly differing at P<0.05.

Table 2: Summary statistics (Means +SE) and Duncan’s new multiple

range test* of the haemogram in control and supple
. - . - me t
goats with selenium and iodine after 45 days experilr)rrx’ent. med

Control 5 Supplemented roups
< 1
RBC  x10%ul | 7.8320.33° | 8222029° S5
. =2 L2E0), 8.44+037° 5
Pchv gpldl 8.112026" | 8.61:041" | 8872032 g.gio.z'lb
: 2602128 | 288111 | 27.92099" | 3 1:(1)%3.,

* Values with unli : p
with unlike superseript letters in the same row are significantly differing at p.
<0.05
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Table 3: Summary statistics (Mcans =SE) and Duncan’s new multiple range

test* of the some biochemical parameters in control and
supplemented goats with selenium and icdine.
T T
[ Supp ed groups |
| ‘ Control . "8 1 ]
T: ng/mi 0.91=0.035" 1. 10£0.06" 141 +_(].06b 1.6620.05%
T wa/dl 2.86x0.12° 2.01+0.14° 4121027 5.23+0.18°
T.protein gmidl | 6.770.18" | 7.1140.2] 6.690.17" 7.51+0.19"
Albumin __ gmidl | 35120.15" | 3.4920.14° 3.38+0.17°
Globulin__gm/d] 3.26=0.17° 3.62+0.18° 3.31+0.16*
[Cholest. _envdl | 816%7.1° | 912:691° | 6894721 |
ALY 10044 41.6=340" | 39.7£2.92 40.6+3.14° 38.7+2.71°
* Values with unlike superscrint lefters in the same row are significantly differing at P20.03.
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" Fig. 1: The effect of supplementation with iodine, selenium or both on
some haematological and biochemical changes in goats
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