
2066      Indian Journal of Forensic Medicine & Toxicology, January-March 2021, Vol. 15, No. 1

Study the Role of Selenium or Zinc as Organic form on some 
Antioxidant and Liver Enzymes of Rams

Mohannad. K. Aremmt1, Saad Thabit Jassim Alrawi2, T.R. Mohammed3

1Assist. Lecturer, 2Assist. Prof., Dep. of Public Health, College of Veterinary Medicine, University of Fallujah, 
Iraq, 3Prof., College of Agriculture, University of Anbar, Iraq

Abstract
This study was conducted to detect the role of the organic form of Selenium or Zinc that supported with 
yeast (Saccharomyces cerevisiae) on the liver function and antioxidant enzymes. Twenty-one rams that their 
average weight of 38±2 kg. The males divided into three groups. The first group (G1) late without treatment, 
group two (G2) was administrated with (Saccharomyces cerevisiae-Zinc) (0.2 g/kg/ body weight), while 
group three (G3) was administrated with (Saccharomyces cerevisiae-Selenium) (0.03 g/kg/ body weight). 
Blood samples were collected from males at zero 45 and 90 days of experiment. The results of AST, ALT and 
ALP showed non-significant differences between different groups. While the activity antioxidant enzymes 
recorded a significant improvement, through a significant increased (P≤0.05) of Glutathione peroxidase and 
catalase concentrations of the group that treated with organic selenium or zinc compare with a control group, 
from another hand, the treated group with organic selenium has been shown the significant increases (P≤0.05) 
of Glutathione peroxidase compared with the animals that treated zinc at the third period. Whereas, the treated 
groups recoded a significant increment (P≤0.05) with the progress of ages. From results concluded that the 
feeding selenium and zinc as an organic form that fortified by yeast Saccharomyces cerevisiae significantly 
increases antioxidant enzyme activity and have a protective role to the liver.
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Introduction
Animals production depend on a healthy and normal 

physiological status. The disorder in the oxidative 
stability and the physiological factors in the body 
caused many problems in animal and the human body. 
Alteration in the activity of the ant oxidative enzymes is 
a considerable bio indicator due to the significant role 
of ant oxidative enzymes in establishing the reactive 
oxygen species stability of the organism 1. 

Trace elements play an important role in certain 
physiological and biochemical processes and vitally 
important Human and animals development 2. 
Therefore, it is important to provide trace elements to a 
ration of the animal, especially ruminant, the imbalance 
of antioxidants which triggers dramatic changes in 
the behavior of an animal as well as the influence of 
livestock production and also some modifying the blood 
components and causes diseases that may not respond to 
the medication 3. Dietary antioxidants such as vitamins 
have been reported to inhibit physiological disorders, 
thus increasing the performance and consistency of the 

meat 4. Selenium is complicated in cellular antioxidant 
protection by the action of glutathione peroxidase, a 
self-dependent enzyme catalyses, its significant decrease 
of hydrogen peroxide as well as organic peroxide to 
water and the corresponding stable alcohol, while still 
suppressing the production of free radicals 5. Selenium, 
it is one of the rare and naturally occurring elements in 
many foods that are used as a nutritional supplement, 
and it is one of the necessary and important nutrients 
for organism, and it consists of further than about 20 
kinds of selenoprotein, which have important role in 
the thyroid hormone activity as well as the construction 
of DNA, in addition antioxidant and protection against 
many infections as well as in reproduction 6.

Since there was an acute deficiency of selenium in the 
blood of sheep, it was found necessary to add selenium to 
their ration, which is among the necessary requirements 
for the animal to provide the largest production and health 
of the animal 7. zinc, it is the instant and most copious 
element and it is very necessary for all living organisms, 
as it does not oxidize under biological situations, and 
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this describes why the element zinc achieves important 
physiological roles and is different from biological 
processes 8. It cannot be stored in the body so it requires 
its addition its importance in promoting growth, it is an 
anti-bacterial agent, and it regulates interactions and 
reproduction in animals 9. It also affects the activity and 
potency of antioxidant enzymes 10.

The using Saccharomyces Cerevisiae is necessary 
to enhance the microbial growth and enhancing the 
permanence of the fermentation of rumen. From 
another hand, the supplement yeast be responsible 
for most of the important mineral nutrients during the 
digestion process that will positively affect the microbial 
assemblages and their functions in the rumen, as many 
studies have indicated that there are beneficial effects 
of the yeast on the number and activity of microbes in 
the rumen 11,12 .Therefore, this study aimed to the study 
the role Saccharomyces cerevisiae fortified with organic 
selenium and Saccharomyces cerevisiae fortified 
with organic zinc as an organic form on the enzymes 
transporting amines (ALT), (AST) and (ALP) and anti-
oxidant enzymes in the blood serum of domestic male 
sheep as protective and improvement effect. 

Materials and Methods
This study was conducted on the Twenty-one males 

sheep 1 to 1.5 years of age, with an average weight 
38±2 kg. The animals were fed with concentrated feed, 
as recommended (2%) of the body weight of all study 
animals, while hay and alfalfa were fed ad libitum. 
The animals were divided into three treated groups of 
equal number (seven males for each group). The first 
treatment group (G1) left untreated as a control group. 
Second treatment group (G2) was administrated the 
yeast (Saccharomyces cerevisiae) fortified with organic 
zinc at a dose of 0.2 g / kg. / Live weight) according 
to 13, the third treatment (G3) was administrated yeast 
(Saccharomyces cerevisiae) fortified with organic 
selenium at a dose of (0.03 g / kg / live weight) according 
to 13.

Samples of blood were collected from the jugular 
vein throughout three time periods. (beginning (Zero 
time), middle (45 days) and end of the experiment (90 
days), which lasted for 90 days, to measure the level of 
amine transporting enzymes, which are amine transporter 
alanine (ALT), amine transporter aspartate (AST) and 
alkaline phosphatase (ALP) in the blood serum by 
CORMAY Kit made in Poland by an auto biochemistry 

analyzer (Model accent 200) made in Poland. 

Statistical analysis between the parameters was 
performed for each time period using Analysis of 
Variance for complete random design, and the Least 
significant difference between the means of the different 
parameters used to identify significant differences under 
P≤0.05 by using the statistical program SPSS. Issue 25. 

Results and Discussion 
Table (1, and 2) it has been shown non-significant 

differences in the concentration of AST, ALT and ALP 
between the experiment treated groups over the length 
of the study period, but a significant increase (P≤0.05) 
was observed during the time period within the one 
column for the three treatments compared to the first 
week of the experiment. The results of the current 
study are in agreement with 14 , who found, the adding 
selenium with vitamin E at 2 ml/animal, showed non- 
significant differences between treated groups, and 
agreed with15 when adding zinc as organic and inorganic 
forms, observed non-significant differences in ALT 
concentration. As well as the results are agreement with 

16 , who recorded that were non-significant differences 
in the enzymes transporting the amine ALT, AST 
and ALP after added organic and inorganic selenium 
(sodium selenate) at a concentration of 0.3 mg/kg feed 
in lambs. Also, the results were agreement with 17 who 
observed, non-significant differences in the level of 
ALT, AST and ALP between the treatments compared 
with the control when administering Saccharomyces 
cerevisiae yeast. While the results disagree with 15 who 
found, the adding zinc as organic and inorganic forms, 
caused an increase in the level of ALP and a decrease in 
AST, and disagreed with 18 when adding the inorganic 
selenium and zinc and their mixtures, an increase in the 
level of ALT and AST. From other hand, results agree 
with 19,20 , whereas recorded increased ALT, AST and 
ALP in the selenium addition group compared with the 
control group. The major benefit high intake of Se is to 
preserve liver damage under certain circumstances 21, 

22. Dietary Se has been reported to protect toward toxic 
substance, leading to reduced serum ALT. While 23 has 
been recorded a dramatic increase concentration of zinc 
in the serum, a decline concentration of CRP, Il-6 and 
TNF-a in the ability to respond to zinc supplementation. 
In the inflammatory condition, adipose tissue generates 
cytokines including (interleukin-6) IL-6, that the liver 
release of C reactive protein. Certain researches have 
also shown beneficial properties of zinc toward oxidative 
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damage 24. 

Table (3) showed that there are significant differences 
(P≤0.05) in the concentration of antioxidant enzymes 
between different treated groups during the study period. 
The results recorded a significant increment (P≤0.05) of 
Glutathione peroxidase and catalase concentration of 
the group that treated with Saccharomyces-selenium 
or Saccharomyces-zinc compare with a control 
group, from other hands, the animals that treated with 
Saccharomyces-selenium showed a significant increment 
(P≤0.05) of Glutathione peroxidase compared with the 
animals that treated Saccharomyces-zinc at the third 
period. Whereas, the treated groups recoded a significant 
increment (P≤0.05) with the progress of ages. The results 
of the study are agreed with 25, 26  who concluded the 
zinc and selenium have improved effect on antioxidant 
enzymes in chicken muscles, results are also consistent 
with results of study 27, 28 that the glutathione peroxidase 
in the meat of beef and hogs meat was increased when 
they had been fed with saccharomyces cerevisiae that 
supported with selenium. This results can explain 
by the role of zinc and selenium as antioxidants the 
decreased the against reactive oxygen species and it’s 
the most major elements of the antioxidant protective 
mechanism 1. Selenium have a high efficiency of the Se-

dependent enzyme Glutathione 29 Selenium plays a lot 
of significant biological activity, such as the regulation 
of antioxidant enzymes activity improvement of health 
and productivity 30 .

In ruminants, selenium as an organic form, including 
selenomethionine, is mainly excellently absorbed 
compared to inorganic selenium, mainly requires 
the addition of inorganic selenium to amino acids by 
microflora 31.

Organic selenium has been much more efficiently 
absorbed into the body than inorganic selenium, 
contributing to higher glutathione peroxidase activity 
in the cow 32. Therefore, using the organic form in the 
current study. In addition, Zinc helps to reduce oxidative 
damage by engaging in the production of antioxidative 
enzymes 33. Biological zinc accumulation prevents the 
development of ROS products, includes, superoxide 
anion and radical hydroxyl and H2O2 34. Zinc play 
a pro-antioxidant role and protect against oxidative 
stress35. Zinc consumption improves the scavenging 
functions including its antioxidative enzymes Catalase 
and glutathione toward oxidation 36 these roles and 
function of Se and Zn have act a protect the livers and 
other organs. 

Table 1.Showed AST and ALT (U/l) concentration in the serum of male sheep. 

AST (U/l) ALT (U/l)

Date Treated
1st period
Zero time

2nd period
Mid time

3rd period
End time

1st period
Zero time

2nd period
Mid time

3rd period
End time

Control (T1)
59.83±1.28

b
70.91±0.39

a
74.25±0.41

a
6.35±0.25

b
8.55±0.52

ab
12.72±0.83

a

Zinc+ yeast (T2)
59.71±0.77

b
72.27±0.26

a
71.34±1.17

a
6.98±0.54

b
7.71±0.32

b
12.42±0.41

a

Selenium + 
yeast (T3)

57.49±1.22
b

71.77±0.36
a

69.71±0.73
a

6.11±0.62
b

8.69±0.26
b

11.31±0.57
a

LSD 4.80 2.67

The lower case characters indicate significant variations between the times (P≤0.05) 
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Table 2.Showed ALP (U/l) concentration in the serum of male sheep. 

ALP (U/l)

Date
Treated

1st period
Zero time

2nd period
Mid time

3rd period
End time

Control (T1)
70.97±1.60

b
75.11±1.63

ab
76.52±1.29

a

Zinc+ yeast (T2)
70.28±2.65

b
76.67±2.59

ab
79.42±2.35

a

Selenium + yeast (T3)
71.84±2.52

b
78.78±2.24

a
82.46±2.30

a

LSD 6.02

The lower case characters indicate significant variations between the times (P≤0.05) 

Table 3.Showed Glutathione peroxidase (U/l) and Catalase (KU/l) concentration in the serum of male sheep. 

Glutathione peroxidase (U/l) Catalase (KU/l)

Date 
Treated

1st period
Zero time

2nd period
Mid time

3rd period
End time

1st period
Zero time

2nd period
Mid time

3rd period
End time

Control (T1) 31.8 ±6.5
33.2±8.6

B
32.9±3.5

C
248.5±20.4

251.8±53.2
B

276.6±14.0
B

Zinc+ yeast 
(T2)

33.6±4.9
b

37.6±5.1
a AB

36.5±3.6
A B

261.8±8.9 291.4±24.4
AB

298.7±29.4
AB

Selenium + 
yeast (T3)

32.7±6.8
b

38.1±6.2
a A

39.1±7.7
aA

252.1±22.9
b

326.8±32.6
a A

329.6±22.7
a A

LSD 2.6 41.20

The lower case characters indicate significant variations between the times (P≤0.05)

The upper case characters indicate significant variations between the treated groups (P≤0.05) 



2070      Indian Journal of Forensic Medicine & Toxicology, January-March 2021, Vol. 15, No. 1

Conclusion
Selenium and zinc as organic form that fortified by 

yeast Saccharomyces cerevisiae significantly increases 
antioxidant enzyme activity and have a protective role 
to liver. Therefore, the dietary organic Se and zinc may 
exert a favorable effect on antioxidant ability through 
enhancing enzymes activities.

Conflict of Interest: Nil

Source of Funding: Self-funding  

Ethical Clearance: taken from the Scientific 
Committee and Ethical publication in College of 
Veterinary Medicine, University of Fallujah. 

References 
1. 	 Coskun M, Kayis T, Gulsu E, Emel ALP. Effects 

of Selenium and Vitamin E on Enzymatic, 
Biochemical, and Immunological Biomarkers in 
Galleria mellonella L. Sci Rep. 2020;10(1):1–7. 

2. 	 Prashanth L, Kattapagari KK, Chitturi RT. VRR 
Baddam, Prasad LK. A Rev role Essent trace Elem 
Heal Dis J NTR Univ Heal Sci. 2015;4:75–85. 

3. 	 Ebrahim ZK, Goma AA, Lebda MA. Behavioral 
and biochemical alterations in sheep with trace 
elements deficiency: a trial for treatment. Am J Life 
Sci Res. 2016;4(2). 

4. 	 Yasin M, Asghar A, Anjum FM, Butt MS, Khan MI, 
Arshad MS, et al. Oxidative stability enhancement 
of broiler bird meats with $α$-lipoic acid and $α$-
tocopherol acetate supplemented feed. Food Chem. 
2012;131(3):768–73. 

5. 	 Behne D, Kyriakopoulos A. Mammalian 
selenium-containing proteins. Annu Rev Nutr. 
2001;21(1):453–73. 

6. 	 Shils ME, Shike M. Modern nutrition in health and 
disease. Lippincott Williams & Wilkins; 2006. 

7. 	 Ademi A, Bernhoft A, Govasmark E, Bytyqi H, 
Sivertsen T, Singh BR. Selenium and other mineral 
concentrations in feed and sheep’s blood in Kosovo. 
Transl Anim Sci. 2017;1(1):97–107. 

8. 	 Kambe T, Tsuji T, Hashimoto A, Itsumura N. 
The physiological, biochemical, and molecular 
roles of zinc transporters in zinc homeostasis and 
metabolism. Physiol Rev. 2015;95(3):749–84. 

9. 	 Swain PS, Rao SBN, Rajendran D, Dominic 
G, Selvaraju S. Nano zinc, an alternative to 

conventional zinc as animal feed supplement: A 
review. Anim Nutr. 2016;2(3):134–41. 

10. 	 Arangasamy A, Krishnaiah MV, Manohar N, 
Selvaraju S, Guvvala PR, Soren NM, et al. 
Advancement of puberty and enhancement of 
seminal characteristics by supplementation of trace 
minerals to bucks. Theriogenology. 2018;110:182–
91. 

11. 	 Dehghan-Banadaky M, Ebrahimi M, Motameny R, 
Heidari SR. Effects of live yeast supplementation 
on mid-lactation dairy cows performances, 
milk composition, rumen digestion and plasma 
metabolites during hot season. J Appl Anim Res. 
2013;41(2):137–42. 

12. 	 Aremmt MK, Mohammed TR, Alrawi STJ. Effect 
of Yeast (Saccharomyces cerevisiae) Supported by 
Selenium and Zinc on Lipid Profile of Local Sheep 
Males. Al-Anbar J Vet Sci. 2019;12(1):89–96. 

13. 	 Council NR, others. Nutrient requirements of 
sheep. Vol. 5. National Academies Press; 1985. 

14. 	 Alawiy IKM. Effect of Arginine and a combination 
of selenium with Vitamin E in physiological and 
reproductive performance in Pregnant Iraqi Ewes 
.PhD thesis. College of Agriculture,University of 
Anbar, Iraq . 2019. 

15. 	 Alimohamady R, Aliarabi H, Bruckmaier RM, 
Christensen RG. Effect of different sources of 
supplemental zinc on performance, nutrient 
digestibility, and antioxidant enzyme activities in 
lambs. Biol Trace Elem Res. 2019;189(1):75–84. 

16. 	 Antunović Z, Novoselec J, Šperanda M, Klapec 
T, Ćavar S, Mioč B, et al. Influence of Dietary 
Supplementation with Selenium on Blood 
Metabolic Profile and Thyroid Hormones Activities 
in Fattening Lambs. Pak Vet J. 2014;34(2). 

17. 	 Obeidat BS. The effects of feeding olive cake 
and Saccharomyces cerevisiae supplementation 
on performance, nutrient digestibility and blood 
metabolites of Awassi lambs. Anim Feed Sci 
Technol. 2017;231:131–7. 

18. 	 Palani ZMR. The effect of treatment with selenium 
and zinc on some productive and physiological 
characteristics of male Karadi sheep. PhD thesis, 
Faculty of Agriculture, Tikrit University, Iraq. 
2018. 

19. 	 Faixová Z, Piešová E, Maková Z, Čobanová K, 
Faix Š, others. Effect of dietary supplementation 
with selenium-enriched yeast or sodium selenite on 



Indian Journal of Forensic Medicine & Toxicology, January-March 2021, Vol. 15, No. 1      2071

ruminal enzyme activities and blood chemistry in 
sheep. Acta Vet Brno. 2016;85(2):185–94. 

20. 	 Marai IFM, El-Darawany A-H, Ismail E, 
Abdel-Hafez MAM, others. Reproductive and 
physiological traits of Egyptian Suffolk rams as 
affected by selenium dietary supplementation and 
housing heat radiation effects during winter of the 
sub-tropical environment of Egypt. Arch Anim 
Breed. 2009;52(4):402–9. 

21. 	 Choi YK, Jung KK, Chae KY, Jang I, Lee BD, 
Nahm KH. Effects of vitamin E and seleium 
supplementation to diets containg aflatoxin B1 
on the contents of liver lipids and various blood 
parameters in rats. Asian-Australasian J Anim Sci. 
1995;8(4):379–85. 

22. 	 Gehringer MM, Downs KS, Downing TG, Naudé 
RJ, Shephard EG. An investigation into the effect 
of selenium supplementation on microcystin 
hepatotoxicity. Toxicon. 2003;41(4):451–8. 

23. 	 Bao B, Prasad AS, Beck FWJ, Fitzgerald JT, Snell 
D, Bao GW, et al. Zinc decreases C-reactive protein, 
lipid peroxidation, and inflammatory cytokines 
in elderly subjects: a potential implication of zinc 
as an atheroprotective agent. Am J Clin Nutr. 
2010;91(6):1634–41. 

24. 	 Mansour SA, Abbassy MA, Shaldam HA. 
Zinc ameliorate oxidative stress and hormonal 
disturbance induced by methomyl, abamectin, and 
their mixture in male rats. Toxics. 2017;5(4):37. 

25. 	 Wang YX, Zhan XA, Yuan D, Zhang XW, Wu RJ, 
others. Effects of selenomethionine and sodium 
selenite supplementation on meat quality, selenium 
distribution and antioxidant status in broilers. 
Czech J Anim Sci. 2011;56(7):305–13. 

26. 	 Ahmad H, Tian J, Wang J, Khan MA, Wang Y, 
Zhang L, et al. Effects of dietary sodium selenite 
and selenium yeast on antioxidant enzyme activities 
and oxidative stability of chicken breast meat. J 
Agric Food Chem. 2012;60(29):7111–20. 

27. 	 Zhan X, Wang M, Zhao R, Li W, Xu Z. Effects of 
different selenium source on selenium distribution, 
loin quality and antioxidant status in finishing pigs. 
Anim Feed Sci Technol. 2007;132(3–4):202–11. 

28. 	 Skřivanová E, Marounek M, De Smet S, Raes K. 
Influence of dietary selenium and vitamin E on 
quality of veal. Meat Sci. 2007;76(3):495–500. 

29. 	 Fernández-Lázaro D, Fernandez-Lazaro CI, 
Mielgo-Ayuso J, Navascués LJ, Córdova Mart\’\
inez A, Seco-Calvo J. The Role of Selenium 
Mineral Trace Element in Exercise: Antioxidant 
Defense System, Muscle Performance, Hormone 
Response, and Athletic Performance. A Systematic 
Review. Nutrients. 2020;12(6):1790. 

30. 	 Surai PF, Fisinin VI. Selenium in poultry breeder 
nutrition: An update. Anim Feed Sci Technol. 
2014;191:1–15. 

31. 	 Pond WG, Church DB, Pond KR, Schoknecht PA. 
Basic animal nutrition and feeding. John Wiley & 
Sons; 2004. 

32. 	 Ortman K, Pehrson B. Effect of selenate as a feed 
supplement to dairy cows in comparison to selenite 
and selenium yeast. J Anim Sci. 1999;77(12):3365–
70. 

33. 	 Sordillo LM. Selenium-dependent regulation of 
oxidative stress and immunity in periparturient 
dairy cattle. Vet Med Int. 2013;2013. 

34. 	 Ogawa D, Asanuma M, Miyazaki I, Tachibana H, 
Wada J, Sogawa N, et al. High glucose increases 
metallothionein expression in renal proximal tubular 
epithelial cells. Exp Diabetes Res. 2011;2011. 

35. 	 Prasad AS, Bao B. Molecular mechanisms of zinc 
as a pro-antioxidant mediator: clinical therapeutic 
implications. Antioxidants. 2019;8(6):164. 

36. 	 Saad-Hussein A, Ibrahim KS, Abdalla MS, El-
Mezayen HA, Osman NFA. Effects of zinc 
supplementation on oxidant/antioxidant and lipids 
status of pesticides sprayers. J Complement Integr 
Med. 2019;17(1). 


