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Abstract

BACKGROUND: The decreases in insulin sensitivity and extensive perinatal lipolysis are common causes of metabolic
diseases related to energy metabolism in ewes.

OBJECTIVES: The present study was designed to study the effect of organic zinc on glucose metabolism and insulin
resistance indices in early lactating ewes.

METHODS: 18 Ghezel ewes were divided into three groups based on organic zinc supplementation, including CTR:
(basal diet without Zinc), LZn: (basal diet supplemented with 30 mg Zn/kgDM) and group 3, HZn: (basal diet
supplemented with 300 mg Zn/kgDM).

RESULTS: The results of this study showed no significant differences between the experimental groups in glucose,
NEFAs, BHB, cholesterol, triglyceride, and insulin concentrations. Furthermore, the effect of zinc on the insulin to
glucose ratio was not significant among the experimental groups (P>0.05). Supplementation of zinc-methionine
significantly increased serum zinc concentration in ewes (P<0.001). The area under the curve (AUCgo, AUC120) Was
the highest for the control group and LZn and the lowest for HZn group (P<0.05). The rate of glucose clearance in
zinc-methionine supplement recipients was higher compared to the control group. The time to reach half maximal
glucose concentration in zinc treated ewes was significantly lower than that of the control group (P<0.001), indicating
an improvement in insulin sensitivity and glucose metabolism.

CONCLUSIONS: Our findings indicate that Zinc is effective in improving the NEB and preventing insulin resistance
in early lactation. It is possible that in sheep, the tissue responsiveness to insulin is enhanced with dietary Zn
supplementation, and present findings suggest that dietary Zn-Met may improve energy balance and insulin resistance
in lactating ewes.

Received: 9 August 2020, Accepted: 7 October 2020

Keywords: Ewe, Insulin, Glucose, Lactation, Zinc

Copyright © 2020. This is an open-access article distributed under the terms of the Creative Commons Attribution- 4.0 International License which permits Share, copy and redistribution of the
material in any medium or format or adapt, remix, transform, and build upon the material for any purpose, even commercially.

Corresponding author’s email: e.anassori@urmia.ac.ir  Tel/Fax: 044-31942625/044-2777099

How to cite this article:

Hashemi, M., Anassori, E., Pirmohammadi, R., Asri-Rezaei, S. (2021). A Study of the Effect of Organic Zinc
Supplementation on Glucose Metabolism and Insulin Resistance Indices in Early Lactation Ewes. J Vet Res, 75(4),

475-485. https://doi.org/10.22059/jvr.2019.286367.2953

Figure Legends and Table Captions
Table 1. Ingredient and chemical analysis of nutrients used in early lactation ewe.
Table 2. Blood parameters of Zn-Met-treated ewes in early lactation. 20 in each row, means with different superscript letters
differ significantly (P<0.05).
Table 3. Effect of Zn-Met on glucose tolerance and insulin resistance indices in early lactation ewe. ° in each row, means with
different superscript letters differ significantly (P<0.05).
Figure 1. Effect of Zn-Met on blood glucose in early lactating ewes following intra venus glucose injection (IVGTT). * Indicates
significant differences (P<0.05) between each time point versus baseline level (time point -15).
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