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Abstract

The set of non-specific antioxidant activities is called Total Antioxidant Capacity (TAC). The aim was to
determine the serum TAC level following selenium and Vit.E supplementation in lambs. Thirty two male Macuei
lambs under 2 months of age and average weight of 10 kg were selected. Lambs were classified into 8 groups
including control, Vit.E, Se nanoparticles (NanoSe), Oral sodium selenite (NaSe), NaSe Injection, NanoSe/Vit.E,
Oral NaSe/Vit.E and Se/Vit.E (E/Se) injection and studied for 90 days. Lambs were bled 6 times around 5 ml at
days 1, 7, 14, 30, 60 and 90 and sera were used to assess TAC consentration. In all, the lowest TACs in lambs was
observed in the NanoSe group (1.17 pmol/l) and the highest was in the injected E/Se group (1.32 pmol/l) on day
60, but the differences among 8 groups during the 90 days were not significant. During the 90 days of investigation
the most stable and lowest changes in TAC concentration was observed in the Vit.E group and the most unstable
changes were revealed in the NanoSe and injected NanoSe/Vit.E groups. The mean TAC concentrations on days
14 and 60 were significant among groups, which was mainly predominant in the injected sodium selenite and
injected selenium/vitamin E groups, respectively. Comparison of TAC concentration among sampling times
revealed the difference in NanoSe and NanoSe/vitamin E in which the lowest concentration belonged to NanoSe.
The results of the interaction effect of sampling time and groups on TAC concentration showed a significant time
difference, especially on days 14 and 60, with no significant difference between groups. TAC concentration in the
first day was correlated with day 60 in the control group, day 7 and 14 in NanoSe/Vit.E, group and day 60 in
injected E/Se. In conclusion, selenium and Vit.E supplements had no effect on TAC levels, whereas TAC levels
were time-dependent. Therefore, the activity of nonspecific antioxidants (TACs) is not affected by specific
antioxidants such as selenium and Vit.E and changes over time.

Key words: Nanoselenium, Sodium selenite, Vit.E, Lamb, TAC

* Corresponding Author: Ehsan Anassori, Associate Professor, Department of Internal Medicine and Clinical
Pathology, Faculty of Veterinary Medicine, Urmia University, Urmia, Iran
E-mail: e.anassori@urmia.ac.ir

[oNolel

© 2020 by the authors. Licensee SCU, Ahvaz, Iran. This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0
license) (http://creativecommons.org/licenses/by-nc/4.0/).

Iranian Veterinary Journal, Summer, 2024, Vol. 20, No. 2: 102-114




Refrences

Awawdeh, M.S., Eljarah, A.H. and Ababneh, M.M. (2019). Multiple injections of vitamin E and selenium
improved the reproductive performance of estrus-synchronized Awassi ewes. Tropical Animal Health and
Production, 3: 11-6.

Belal, H., ElImetwaly, H. and Amer, A. (2021). Role of Selenium and/ or Vitamin E in Preventing Some Pre-and
Post-Partum Problems in Dromedary She Camels. Suez Canal Veterinary Medical Journal. SCVMJ, 26(1):
131-141.

Boldizarova, K., Gresakova, L., Faix, S., Mellen, M. and Leng, L. (2005). Antioxidant status of lambs fed on diets
supplemented with selenite or Se-yeast. Journal. Animal Feed Science, 14::245-253.

Bordignon, R., Volpato, A., Glombowsky, P., Souza, C.F., Baldissera, M.D., Secco, R., Pereira, W.A.B., Leal,
M.L.R., Vedovatto, M. and Silva, A.S. (2019). Nutraceutical effect of vitamins and minerals on performance
and immune and antioxidant systems in dairy calves during the nutritional transition period in summer. Journal
Thermal Biology, 84: 451-459.

Bozukluhan, K., Atakisi, E., Atakisi, O. and Kodu, M. (2012). Nitric Oxide Levels, Total Antioxidant and Oxidant
Capacity in Cattle with Foot-and-Mouth-Disease. Kafkas Univiversity Veteterinary Fakultesi Dergesi, 19: 179-
181.

Castillo, C., Hernandez, J., Alonso, M.L., Miranda, M. and Benedito, J.L. (2003). Values of plasma lipid
hydroperoxides and total antioxidant status in healthy dairy cows. Archive Tierz Dummerstorf, 3: 227-233.

Celi, P. (2011). Biomarkers of oxidative stress in ruminant medicine. Immunopharmacology and
Immunotoxicology, 33: 233-240.

Dizdar, E.A., Uras, N. and Oguz, S. (2011). Total antioxidant capacity and total oxidant status after surfactant
treatment in preterm infants with respiratory distress syndrome. Annuale Clininical Biochemistry, 48: 462—
467.

Eghbali, M., Alavi-Shoushtari, S.M., Asri-Rezaei, S. and Ansari, M.K., (2010). Calcium, Magnesium and Total
Antioxidant Capacity (TAC) in Seminal Plasma of Water Buffalo (Bubalus Bubalis) Bulls and their
Relationships with Semen Characteristics. Veterinary Reasearch Furum, 1: 12-20.

El-Sayed, A., EI-Ashker, M., Ebissy, E. and Ateya, A. (2020). Effect of prepartum vitamin E and selenium
administration on postpartum gene expression and metabolic profile of immune and oxidative markers in Barki
ewes. Genetika, 52 (2): 673 —688.

Esaki, N., Nakamura, T. Tanaka, H., Suzuki, T., Morino, Y. and SodaEnzymic, K. (1981). synthesis of
selenocysteine in rat liver. Biochemistry, 20: 15-24.

Esmaeilnejad, B., Tavassoli, M., Asri-Rezaei, S. and Dalir-Naghadeh, B. (2012). Evaluation of antioxidant status
and oxidative stress in sheep naturally infected with Babesia ovis. Veterinary Parasitology, 185: 124-130.

Fragaab, C.G., Oteizabc, P.l. and Galleanoa, M. (2014). In vitro measurements and interpretation of total
antioxidant capacity. Biochimica et Biophysica Acta (BBA), 840(2): 931-934.

Gladine, C., Rock, E., Morand, C. and Bauchart, D. (2007). Antioxidant capacity of plant extracts rich in
polyphenols, given as a single acute dose, in sheep made highly susceptible to lipoperoxidation. British Journal
of Nutrition, 98,:691-701.

Gupta, S. and DelLemos, J.A., (2007). Use and misuse of cardiac troponins in clinical practice. Progress in
cardiovascular diseases Journal, 50: 151-165.

Hassan, M.S. and Abd-Allah, E.A. (2021). Impact the effect of vitamin E and Selenium supplementation on
oxidative parameters and reproductive efficiency of Egyptian buffaloes. Journal Multidiscipline. Science, 3(1):
16-20.

Huang, Y., Sun, Y., Zhou, J. and Guo, L. (2009). Effects of Organic Selenium Sources on Lamb’s Growth
Performance and Its Antioxidative Activities. Animal Husbandry Feed Science, 6: 35-44.

Humann-Ziehanka, E., Renkob, K., Muellerc, A.S., Roehriga, P., Wolfsena, J. and Gantera, M. (2013). Comparing
functional metabolic effects of marginal and sufficient selenium supply in sheep. Journal Trace Element
Medical Biology, 27: 380-390.

Iranian Veterinary Journal, Summer, 2024, Vol. 20, No. 2: 102-114




Ighodaro, O.M. and Akinloye, O.A. (2018). First line defence antioxidants-superoxide dismutase (SOD),
catalase(CAT) and glutathione peroxidase (GPX): Their fundamental role in the entire antioxidant defence
grid. Alexandria Journal of Medicine, 54; 287-293.

Kanatt, S.R., Chander, R., Radhakrishna, P., and Sharma, R. (2005). Potato Peel Extract a Natural Antioxidant
for Retarding Lipid Peroxidation in Radiation Processed Lamb Meat. Journal Agricalture Food Chemistry, 53:
1499-1504.

Kankofe, M., Albera, E., Feldman, M., Gundling, N. and Hoedemaker, M. (2010). Comparison of
antioxidative/oxidative profiles in blood plasma of cows with and without retained fetal placental membranes.
Theriogenology :1385-1395.

Karren, B.J., Thorson, J.F., Cavinder, C.A., Hammer, C.J. and Coverdale, J.A. (2014). Effect of selenium
supplementation and plane of nutrition on mares and their foals. Selenium concentrations and glutathione
peroxidase. Journal Animal Science, 88: 3 991-997.

Kassab, A.Y., Hamdon H., Senosy, W., Daghash, H. and Soliman, A. (2020). Impact of antioxidants
supplementation on metabolic status and reproductive performance of Aberdeen cows during seasonal thermal
stress in arid subtropical regions. Egyptian Journal of Animal Production, 57 (1): 1- 11.

Kojouri, G.A., Sadeghian, S. and Mohebbi, A. (2012). Effects of Oral Consumption of Selenium Nanoparticles
on Chemotactic and Respiratory Burst Activities of Neutrophils in Comparison with Sodium Selenite in Sheep.
Biology trace element Research, 146: 160-166.

Konvicnd, J., Vargova, M., Paulikov4, I., Kova, C.G. and Kosteckd, Z. (2015). Oxidative stress and antioxidant
status in dairy cows during prepartal and postpartal periods. Acta Veterinaria. Brno, 84: 133-140.

Koracevic, D. and Koracevic, G. (2001). Total antioxidant capacity (Colorimetric method). Journal Clinical
Pathology, 54: 356-361.

Lightbody, U.H., Stevenson, L.M., Jackson, F., Donaldson, K. and Jones, D.J. (2001). Comparative Aspects of
Plasma Antioxidant Status in Sheep and Goats, and the Influence of Experimental Abomasal Nematode
Infection. Journal of Comparative Pathology, 124: 192-199.

Lo pez-Andre’s, P., Luciano, G., Vasta, V., Gibson, T.M., Biondi, L., Priolo, A. and Mueller-Harvey, 1. (2013).
Dietary quebracho tannins are not absorbed, but increase the antioxidant capacity of liver and plasma in sheep.
British Journal of Nutrition, 110: 632-639.

Lou, H., Lin, S.,Ren, F., Wu, L, Chen, L. and Sun, Y. (2007). Antioxidant and Antimicrobial Capacity of Chinese
Medicinal Herb Extracts in Raw Sheep Meat. Journal of Food Protection, 70: 1440-1445.

Luciano, I.J., Vasta, V., Monahan, F.J., Lépez-Andrés, P., Biond, L., Lanza, M. and Priolo, A. (2011). Antioxidant
status, colour stability and myoglobin resistance to oxidation of longissimus dorsi muscle from lambs fed a
tannin-containing diet. Food Chemistry, 124: 1036-1042.

Mattioli, A.G., Diana, E.R., Esteban, T., Sebastian, J.P., Santiago, J.R., Antonio, H.H.M. and Luis, E.F. (2020).
Effects of Parenteral Supple mentation with Minerals and Vitamins on Oxidative Stress and Humoral Immune
Response of Weaning Calves. Animals, 10: 1298-1305.

Mavangira, V. and Sordillo, L.M. (2018). Role of lipid mediators in the regulation of oxidative stress and
inflammatory respons-es in dairy cattle. Research Veterinary Science, 116: 4-14.

Meng, D., Zhang, P., Zhang, L., Wang, H., Ho, C.T., Li, S., Shahidi, F. and Zhao, H., (2017). Detection of cellular
redox reactions and antioxidant activity assays, Journal of Functional Foods, 37: 467-479.

Mikulkové, K., Kadek, R. and Filipek, J. (2020). Evaluation of oxidant/antioxidant status, metabolic profile and
milk production in cows with metritis. Irish Veterinary Journal, 73, 1-11.

Mittal, M., Siddiqui, M.R., Tran, K., Reddy, S.P. and Malik, A.B. (2014). Reactive Oxygen Species in
Inflammation and Tissue Injury. Antioxid. Redox Signal, 20: 1126-1127.

Mlambo, S.S. (2003). Active biomonitoring (ABM) of the Rietvlei Wetland System using antioxidant enzymes,
non-enzymatic antioxidants and histopathology as biomarkers, URI: http://hdl.handle.net/10210/1192.

Mousavi, S., Fatahnia, F., Taasoli, G. and Mohammadi, Y. (2019). Effect of some injectable vitamins and trace
minerals on blood antioxidant capacity and incidence of metabolic disorders in transition dairy cows. Animal
Science Journal, 31(121): 173-192.

Iranian Veterinary Journal, Summer, 2024, Vol. 20, No. 2: 102-114




Mutalip, M., Ab-Rahim, S., Rajikin, M., (2018). Vitamin E as an antioxidant in female reproductive health.
Antioxidants, 7(2): 22-29.

Nimse, S.B. and Pal, D.F. (2015). Free radicals, natural antioxidants, and their reaction mechanisms. Royal Society
of Chemistry, 5: 27986-28006.

Prior, R.L, Cao, G. (1999). In vivo total antioxidant capacity: comparison of different analytical methods. Free
Radical Biology and Medicine, 27 (11-12): 1173-1181.

Sherief, M., Abdel-Raheem, G., Mahmoud, B., Walled, S. and Taymour, M. (2019). Influence of vitamin E and
selenium supplementation on the performance, reproductive indices and metabolic status of Ossini ewes.
Slovenian Veterinary Research, 56: 353— 363.

Shi, L., Yang, R., Yue, W., Wu, J., Zhao, P., and Lei, X. (2009). Comparision of Nano-Selenium and Methionine-
Selenium on Growth and Selnium Content in Blood and Tissue of Boer Goats Lamb. Acta Ecology Animal
Domast, 19: 33-39.

Shi, L., Xun, W., Yue, W., Zhang, C., Ren, Y., Shi, L., Wang, Q., Yang, R. and Lei, F. (2011). Effect of sodium
selenite, Se-yeast and nano-elemental selenium on growth performance, Se concentration and antioxidant status
in growing male goats. Small Ruminant Research, 96: 49-52.

Shirkhande, G.B., Sapre, V.A. and Sarode, D.B. (1997). Metabolic profile of dairy cows. Indian Veterinary
Journal, 74(5): 407-408.

Shokrollahi, B. et, al., (2013). The Effect of Enriched Milk with Selenium and Vitamin E on Growth Rate,
Hematology, Some Blood Biochemical Factors, and Immunoglobulins of Newborn Goat Kids. Biological
Trace Element Research, 153: 184-190.

Soliman, E. et, al., (2012). Combined effect of vitamin E and selenium on some productive and physiological
characteristics of ewes and their lambs during suckling period. Egyptian Journal of Sheep & Goat Sciences, 7:
31-42.

Spears, J.W. (2011). Trace Mineral Bioavailability in Ruminants. Journal Nutrition; 133: 1506-1509.

Suttle, N.F. (2010). Mineral Nutrition of Livestock. 4" Edition, FSC, Mixed Sources, MPG Books Group 2010;
4, 355-377.

Suzuki, K.T. and Itoh, M. (1997). Metabolism of selenite labelled with enriched stable isotope in the bloodstream.
Journal of Chromatography B: Biomedical Sciences and Applications, 692:15-22.

Suzuki, K.T. and Ogra, Y. (2002). Metabolic pathway for selenium in the body: speciation by HPLC-ICP MS
with enriched Se. Food Additives & Contaminants, 19(10): 1232-1239.

Tufarelli, V. and Laudadio, V., (2011). Dietary supplementation with selenium and vitamin E improves milk yield
composition and rheological properties of dairy Jonica goats. Journal of Dairy Research, 78: 144-148.

Wang, L.S.A. (2011). Recent Advances of Nano-selenium in Animal Nutrition. China Animal Husbandry &
Veterinary Medicine,11(4): 14-21.

Xiao, J., Zahoor, T., Khan, M., Ma, Y., Alugongo, J.M., Ma, J., Chen, T., Khan, A. and Cao, Z., 2021. The
Antioxidant Properties of Selenium and Vitamin E; Their Role in Periparturient Dairy Cattle Health Regulation
Antioxidants, 10: 1555.

Yildiz, A., Balikci, E. and Gurdogan, F., (2015). Effect of injection of vitamin E and selenium administered
immediately before the Ovsynch synchronization on conception rate, antioxidant activity and progesterone
levels in dairy cows. Firat Universitesi Saglik Bilimleri Dergisi, 29: 183—186.

Zhang, J., Liu, C.L., Liu, J.J., Bai, X.H., Cao, Z.K., Yang, J. and Yu, M. (2021). Ramakrishnad S, Long YZ, 2021.
Eluting mode of photodynamic nanofibers without photosensitizer leakage for one-stop treatment of outdoor
hemostasis and sterilizing super bacteria. Nanoscale, 13: 6105-6116.

Ding, Z., Li, W., Huang, J., Yi, B. and Xu, Y. (2017). Dietary alanyl-glutamine and vitamin E supplements could
considerably promote the expression of GPx and PPAR« genes, antioxidation, feed utilization, growth, and
improve composition of juvenile cobia. Aquaculture 470: 95-102.

Iranian Veterinary Journal, Summer, 2024, Vol. 20, No. 2: 102-114




