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Abstract

Lipocalin-2 has been introduced as one of the most important inflammatory mediators
related to obesity and effective in glucose homeostasis. The purpose of this study was to
determine the effect of resistance training on lipocalin 2 gene expression in
subcutaneous adipose tissue as well as glycemic profile in obese diabetic rats. 14 male
Wistar rats were divided into control and resistance training groups after induction of
type 2 diabetes by high-fat diet and STZ injection. Resistance exercises were performed
for 6 weeks, 5 sessions per week, in the form of climbing a step ladder by the rats of the
resistance group. 48 hours after the last training session, all rats were dissected.
Lipocalin 2 gene expression, glucose, glycosylated hemoglobin and insulin resistance
were measured and compared between two groups by independent t-test. Compared to
the control group, resistance training resulted in a significant decrease in glucose (P =
0.001), glycosylated hemoglobin (P = 0.016), insulin resistance (P = 0.001) and
lipocalin 2 gene expression in subcutaneous fat tissue (P = 0.003) and as well as a
significant increase in serum insulin (P = 0.042). Based on these findings, the
improvement of the glycemic profile in the studied rats may be attributed to the
decrease in the expression of lipocalin-2 and insulin resistance following resistance
training. Further studies are needed to better understand the mechanisms responsible for
these changes.

Keywords: Resistance training, Lipocalin-2 gene expression, Insulin resistance, Glycemic
profile, Type 2 diabetes.
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Table 1. The sequence pattern of the primers used in the research

Genes Primer sequence Productsize Tm Gene Bank
For: AGCGAATGCGGTCCAGAAAG 159 bp 60 NM_001191052.1

Lipocalin-2 Rev: GACGAGGATGGAAGTGACGTTG

RNA For: ACTTTGATGACGTGGAGGAGGAC 164 bp 60 XM_008759265.1

Polymrasell Rev: GTTGGCCTGCGGTCGTTC
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Table 2. Body weight (g) in before and after training intervention in the study groups (SD + mean)

Group Pre-intervention Post-intervention Sig (intra-group)
Control 282 +11 383+12 0.001
Resistance 2836 405+ 19 0.001

Sig (inter-group) 0.856 0.021
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Table 3. Relative expression of lipocalin 2 in resistance and control groups

Variable Control group Resistance group sig

Lipocaline-2 relative expression 1 0.50 + 0.11 0.003
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Table 4: Clinical variables after training intervention of resistance and control groups (SD + mean)

Variable Control group Resistance group sig

Fasting glucose (mg/dl) 305+ 14 230+ 25 0.001
Glycated hemoglobin (%) 8.17 £ 0.69 6.94 £ 0.94 0.016
Insulin resistance (HOMA-IR) 1.24+0.37 3.51+0.26 0.001
Serum insulin (LU/mI) 5.64 + 0.57 6.21+0.33 0.042

Lipocalin-2 gene expression

Control group Resistance group
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Fig 1. The change pattern of Lipocalin-2 gene expression in subcutaneous adipose tissue in studied groups
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Fig 3. Insulin resistance after resistance training in exercise compared to control groups
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Fig 2. Blood fasting glucose after resistance training in exercise compared to control groups
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