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Background and Obijectives: Several studies have been conducted
regarding the importance of the availability of various minerals and
vitamins for the growth and performance of livestock. Selenium and
vitamin E are among the substances that have attracted the attention of
researchers. Different dosses, appropriate time of consumption, and method
of use are the aria that have been researched. Although the reports
presented are not aligned and, in some cases, contradictions are observed. It
has been reported that selenium is an essential mineral for all mammals and
iS an important component of enzymatic reactions and is present as an
essential compound in the structure of selenoproteins in such a way that it
is a part of glutathione peroxidase enzyme and plays an important role in
the body's antioxidant system. On the other hand, vitamin E also has
different functions but related to selenium. This vitamin is part of the
body's intracellular defense against the adverse effects of reactive oxygen
and free radicals, and as a strong antioxidant in biological systems, it
improves the performance of the animal's immune system. Therefore, in
this study, the effect of oral and injectable supplementation of selenium and
vitamin E on growth performance and some blood parameters of growing
lambs was investigated.

Materials and Methods: Eighteen 3-month-old Sanjabi male lambs with
an average weight of 19.42 + 2.85 were kept randomly in three groups with
six replications in individual pens for a period of 60 days. Experimental
treatments included: control group (basal diet without supplementations),
oral group (basal diet + 0.3 mg of selenium in the form of selenomethionine
and 50 mg/kg of vitamin E in the form of alpha-tocopherol), injectable
group (4 ml injectable supplement; each ml contains 0.5 mg of selenium in
the form of sodium selenite and 50 mg of vitamin E in the form of alpha-
tocopherol). The lambs were weighed every 15 days and, on the 1%, 30",
and 60" days of the experiment, blood was drawn from the Juglar vein.

Results: There was no statistically significant difference between
experimental groups in terms of daily feed consumption, final weight gain
and feed conversion ratio. Blood concentrations of zinc, copper and iron
were not affected by supplementation. Cholesterol, triglyceride, high, low
and very low-density lipoprotein concentrations were not affected by the
method of supplementation. The number of red blood cells was not
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affected, but the number of white blood cells in the injection group
increased significantly compared to the control group on the 60" day of the
experiment (P<0.05). In terms of the activities of alanine aminotransferase,
aspartate aminotransferase, and superoxide dismutase, no significant
difference was observed between the experimental groups, but the activity
of glutathione peroxidase on the 30™ and 60" days of the experiment and
the total antioxidant capacity on the 60" day of the experiment in the group
receiving oral supplements were more than other experimental groups
(P<0.05). Malondialdehyde index decreased in the groups receiving
selenium and vitamin E supplements compared to the control group
(P<0.05).

Conclusion: The results of this experiment showed that the use of oral
supplements of selenium and vitamin E improved the antioxidant capacity
of lambs by both oral and injectable methods, and no significant difference
was observed between the two methods. However, due to the convenience
of the oral method and the reduction of stress caused by the injection and its
non-invasive nature, it is recommended to prescribe an oral supplement.

Cite this article: Soheili, S.S., Hozhabri, F., Moeini, M.M. (2024). The effect of oral and
injectable supplementation of selenium and vitamin E on the performance and some
blood parameters of growing Sanjabi lambs. Journal of Ruminant Research, 12(3), 119-
136.
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Table 1- Components and chemical compositions of experimental ration of lambs
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Table 2. Effect of oral and injectable supplementation of selenium and vitamin E on feed intake and
growth performance of lambs

Experimental treatments ' _:te3T slajles

Sols s el b
P-Value e Sb el Parameter
Injectable Oral Control
(0.5) w305 Sy G e
0.572 882.8 +128.6 901.3+172.2 948.5 + 83.98 . .
Daily feed intake (g)
S AS) adsl 03
0.790 19.36 + 1.82 19.56 + 3.16 19.35 + 3.57 <_¢z_5}l§> e 5T
Initial weight (kg)
0.985 28.05+3.25 28.37 +3.26 27.67 +3.99 (F; ) e 0
Final weight (kg)
; ) ilyes s Sl Sl
0.935 144.8 + 35.07 146.7 £ 48.28 138.7 £42.91 (20 02 050 S35 035 Al ‘ff“ i
Average daily gain (g day™)
Sl s
0.618 6.420 +2.10 6.464 + 1.40 7.201 + 1.83 o B

Feed conversion ratio

pak 05 e Y olen a0 m) STt es,S (FUE Gusls s psebe JoSe 05 il o) Aali 05,5 O els bl glasleg’
A F S A ) g e S (7 (s a8 SWH IS e it esle 0 SIS 3 B cpals o8 ke 00 5 e il Oy

ol e 5 sl glaasia 53 (U 38 ST S8 WE by p S o 00 5 odnihn o g 4 pasihes 05 e 20 (gl 2 e
'Experimental treatments included: 1) Control group (basic diet without selenium and vitamin E supplements), 2)
Oral group (basic diet with 0.3 mg of selenium in the form of selenomethionine and 50 mg of vitamin E per kg of dry

matter in the form of alpha-tocopherol), 3) Injectable group (4 ml of injectable supplement and each ml containing
0.5 mg of selenium in the form of sodium selenite and 50 mg of vitamin E in the form of alpha-tocopherol) at the first

and fifth weeks of the experiment.
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Table 3- Effect of oral and injectable supplementation of selenium and vitamin E on blood Cu, Zn and Fe
concentrations of growing lambs (mg L™)

SO Shs* Al BI3
Injectable Oral Control Day
0.598 +0.165 0.606 +0.086 0.591 + 0.085 0
0.518 + 0.087 0.526 + 0.076 0.516 + 0.085 30 Conper
0.511 +0.104 0.521 +0.100 0.516 +0.098 60 PPEr -
P-Value
Sleix oled obes S
Treatx Time Time Treat
0.999 0.007 0.923
0.826 + 0.298 0.845 + 0.264 0.841 £ 0.262 0
0.656 + 0.206 0.726 +0.171 0.708 + 0.214 30 2i
0.781 £0.232 0.769 + 0.239 0.795 + 0.235 60 INC s
P-Value
s x s ol o
Treatx Time Time Treat
0.997 0.148 0.879
1.420 + 0.196 1.566 + 0.243 1.575 £0.249 0 )
1.301+0.110 1.193+0.128 1.283 + 0.165 30 Iron i
2.378 £ 0.062 2.391 +0.066 2.495 +0.219 60
P-Value
i x s ol o
Treatx Time Time Treat
0.244 <0.001 0.1467
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'Experimental treatments included: 1) Control group (basic diet without selenium and vitamin E supplements), 2)
Oral group (basic diet with 0.3 mg of selenium in the form of selenomethionine and 50 mg of vitamin E per kg of dry

matter in the form of alpha-tocopherol), 3) Injectable group (4 ml of injectable supplement and each ml containing
0.5 mg of selenium in the form of sodium selenite and 50 mg of vitamin E in the form of alpha-tocopherol) at the first

and fifth weeks of the experiment.
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Table 4- Effect of oral and injectable supplementation of selenium and vitamin E on the concentration of some blood
metabolites (mg dL ™)

SO Shs~* Lall 533
Injectable Oral Control Day
47.3+3.55 47.8+2.99 47.0+1.41 0
51.5+2.66 51.3+3.55 51.1+2.48 30 Cholesterol J; s
52.1+2.78 53.3+3.20 52.6+2.58 60
P-Value
by x e ol BN
Treat x Time Time Treat
0.906 <0.001 0.593
145+ 1.37 150+1.26 14.8+1.16 0
14.6 +1.50 15.1+2.58 155+1.81 30 Trial id _
16.6 = 1.63 16.8+1.32 15.8+2.38 60 FIQIyCerae -, IS »
P-Value
Ol x Sl Ol S S
Treat x Time Time Treat
0.192 0.002 0.627
16.3+1.36 16.1+1.16 16.6 +1.96 0
17.3+2.58 17.8+2.58 175+ 257 30
19.0+1.26 18.1+2.31 19.1+1.47 60 ~
Ly J&s L
P-Value S Sl
High density lipoprotein
by x sled ol BIOW (HDL)
Treat x Time Time Treat
0.837 0.0004 0.765
28.1+3.89 28.6+3.21 29.7+5.17 0 _ i
31.2+3.43 30.4+2.85 30.5+4.13 30 S o b oS
29.8 +2.59 31.8+2.85 30.3+3.93 60 Low density lipoprotein
P-Value (LDL)
Ol x Hles Ol Dl
Treat x Time Time Treat
0.457 0.026 0.730
2.90+0.27 3.00+0.25 2.96+0.23 0 oS S S L
2.93+0.30 3.03+0.46 3.10+0.32 30 Very low-density
P-Value
Ol x Sles ol obes
Treat x Time Time Treat
0.534 0.008 0.627
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'Experimental treatments included: 1) Control group (basic diet without selenium and vitamin E supplements), 2)
Oral group (basic diet with 0.3 mg of selenium in the form of selenomethionine and 50 mg of vitamin E per kg of dry
matter in the form of alpha-tocopherol), 3) Injectable group (4 ml of injectable supplement and each ml containing

0.5 mg of selenium in the form of sodium selenite and 50 mg of vitamin E in the form of alpha-tocopherol) at the first
and fifth weeks of the experiment.
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Table 5- Effect of oral and injectable supplementation of selenium and vitamin E on the activity of

alanine aminotransferase and aspartate aminotransferase enzymes in the blood of lambs (units per liter)

dals

S5 Shs* BE3
Injectable Oral Control Day
17.1+2.31 16.6 +1.96 16.8 £2.31 0 s ] N
18.0 = 3.03 18.1+1.72 17.8+1.94 30 SEResiEE
18.6 + 1.50 18,5+ 2.25 19.1+1.83 60 _Alanine
P-Value aminotransferase
Ol x Sles obes S i
Treatx Time Time Treat
0.917 0.003 0.932
90.83+2.78 91.6+3.44 91.1+2.78 0 T e
935+ 3.88 94.8 +2.99 93.3+2.87 30 ST
96.3+2.25 97.1+1.94 95.6 £ 2.73 60 Aspartate
P-Value aminotransferase
BESESINY ol S i
Treatx Time Time Treat
0.941 <0.001 0.146
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*Experimental treatments included: 1) Control group (basic diet without selenium and vitamin E supplements), 2)
Oral group (basic diet with 0.3 mg of selenium in the form of selenomethionine and 50 mg of vitamin E per kg of
dry matter in the form of alpha-tocopherol), 3) Injectable group (4 ml of injectable supplement and each ml

containing 0.5 mg of selenium in the form of sodium selenite and 50 mg of vitamin E in the form of alpha-
tocopherol) at the first and fifth weeks of the experiment.
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Table 6- Effect of oral and injectable supplementation of selenium and vitamin E on glutathione
peroxidase, superoxide dismutase, malondialdehyde index and total antioxidant capacity

SEOF S Al BED)
Injectable Oral Control Day
72.10+£10.40 77.10+17.80 70.81 + 8.44 0
87.90° +7.31 97.01%£17.80 75.80° +10.6 30 Comlsen o8 o) Slnsly 0568
9710ab +16.10 108.00% £21.20 8190b +17.4 60 Glutathione peroxidase (U gHb"l)
P-Value
ooy x e ol e
Treatx Time Time Treat
0.404 <0.001 0.001
1261 +19 1271+ 20 1240 + 22 0
1281 +43 1296 + 90 1287 £ 64 30 (sl 5o 05 53 2l) 53U ponss AeeST 3 5o
1306 £55 1310 +£49 1298 +69 60 Superoxide dismutase (U gHbl)
P-Value
oleyx sles oles e
Treatx Time Time Treat
0.914 0.003 0.436
1.51+0.38 1.82 +0.90 1.60 + 0.56 0
1.56° +0.16 1.42°+0.20 1.88% +0.04 30
1.01° + 0.04 0.98°+0.07 1.51% +0.09 60 i
P-Value (G 53 Jsepl) sl (50 5L
oles x sless ol s S Malondialdehyde (nmol L)
Treatx Time Time Treat
0.127 0.006 0.04
0.28 +0.05 0.34 +0.01 0.35+0.03 0 g o
: SRWRIIEH I
0.33+0.03 0.38 £0.06 0.32£0.02 30 Rumrefel) B sl
P-Value
obey x Hles ol Sless il
Treatx Time Time Treat
0.223 0.405 0.03

P</0) LAl e Ll e ‘_;JL»T OOl skasOlid sy gy alie o by >
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Different letters in each row indicate statistically significant differences (P<0.05).
'Experimental treatments included: 1) Control group (basic diet without selenium and vitamin E supplements), 2)
Oral group (basic diet with 0.3 mg of selenium in the form of selenomethionine and 50 mg of vitamin E per kg of dry
matter in the form of alpha-tocopherol), 3) Injectable group (4 ml of injectable supplement and each ml containing
0.5 mg of selenium in the form of sodium selenite and 50 mg of vitamin E in the form of alpha-tocopherol) at the first
and fifth weeks of the experiment.
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