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Abstract

Aim: Exercise training and diet can prevent obesity, inflammation, and insulin resistance.
Present study aimed to investigate the effect of 10 weeks of high-intensity interval trainin
(HIT) and high-protein diet (HPD) on the levels of UCP-2 and MCP-1 in visceral fat tissue
gastrocnemius muscle, plasma levels of glucose and insulin, and insulin sensitivity. Meth@ds:
Forty obese male Wistar rats (weight 386.46+31.79 g) into five group included: HIIT,
HIIT+ HPD, obese control-1 (OC-1: having high-fat diet (HFD) during interventiog)msai
control-2 (OC-2: cutting off HFD during intervention and continuing normal die
obese rats (NC: non-obese control group, weight 283.10+42.26 g) were st
protocol included running five days a week on the treadmill for 10 weeks withia i Scan this QR code to see the
90% of maximum oxygen uptake. Forty-eight hours after the last interve accompanying video, or visit

tissue samples were taken to measure biochemical variables. Data w jahssp.azaruniv.ac.ir

analysis of variance and Kruskal-Wallis tests at a significance le
significant difference was observed in the tissue levels of UCP-2 and
of insulin among groups. Plasma glucose levels in the OC-1g
in the NC, OC-2, HIIT, HPD, and HIIT+HPD groups, it C . . . ..
HIIT, HPD and HIIT+HPD groups than the NC group, and i ifi gher in the University of Birjand, Birjand,
HPD group than in the OC-2 group (P<0.05). Also, insuli ] s significantly Iran.

higher in the OC-2 group than in the OC-1, HIIT and . Conclusion: Long *(corresponding author)
periods of using a HFD, although it increases the ris ay not change the (m_saghebjoo@birjand.ac.ir)
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Extended abstract
Background

Obesity is associated with an increase in inflammatory mediators in various tissues including adipose tissue and skeletal
muscle (1). Monocyte chemotactic protein-1 (MCP-1) is the key mediator of adipose tissue inflammation (3) in obesity
and systemic insulin resistance (4). Insulin resistance is related to chronic inflammation and increases the level of MCP-
1 (5,6). So, reducing adipose tissue can play an effective role in reducing MCP-1 levels, which is associated with weight
loss, browning of white fatty tissue, activation of body heat production, and increased oxygen consumption (10).
Furthermore, uncoupling protein-2 (UCP-2) increases energy consumption by increasing thermogenesis and prevents
energy storage in the form of fat by controlling lipid metabolism (12). In the absence of UCP-2, macrophages produce
inflammatory factors such as MCP-1 and exacerbate inflammation (21). High-intensity interval training (HIIT) is an
efficient and effective exercise protocol, by reducing visceral fat, it can improve MCP-1 levels (26) and increase the
expression of UCPs genes by changing the phenotype of white adipose tissue to brown adipose tissue (27). Also, a high-
protein diet (HPD) causes weight loss by reducing energy intake and causing satiety by increasing AMP-
activated protein kinase (AMPK) phosphorylation, it increases UCP-2 gene expression, ligid oxidation, insulin sensitivity
(30), and decreases MCP-1 (31). Therefore, the present study aimed to investigate the ks of HIIT and
HPD on the levels of UCP-2 and MCP-1 in visceral fat tissue and gastrocnemi cle, plasma level§ of glucose and
insulin, and insulin sensitivity.

Material and methods

Forty obese male Wistar rats (mean weight 386.46+31.79 g, aged 12 into five groups (n=8 per
group) included: HIIT, HPD, HIIT+ HPD, obese control-1 (OC-1: ¢ (HFD) during intervention),
obese control-2 (OC-2: cutting off HPD during intervention al et), and eight rats were used as non-

15%, 57.5%, and 27.5% calories from fat, protein,

Training protocol

Blood and tissue sampli d medsuring of biochemical variables

Forty-eight hours after the lasttraining session and following a 12-hour overnight fasting, rats were anesthetized using
ketamine and xylazine, and Blood samples (10 ml) were taken from the left ventricle of rats and centrifuged (15 minutes
at 3000 rpm) to separate the plasma. Then, the visceral fat tissue and gastrocnemius muscle were harvested immediately
by surgery, washed in normal saline, placed in gated microtubes, and immersed in liquid nitrogen (-196 °C) for sudden
freezing After the homogenized tissue, samples were centrifuged (10 minutes at 10000 rpm). Finally, the levels of glucose,
insulin, insulin sensitivity, MCP-1, and UCP-2 were measured.

Statistical analysis

The Shapiro—Wilk’s and Leven’s tests were used to examine the normality distribution of data and equality of variances,
respectively. Given normal distributions (MCP-1 and UCP-2), one-way analysis of variance (ANOVA) and Tukey’s post-
hoc tests were used to compare the differences among groups. Given non-normal distributions (glucose, insulin, and
insulin sensitivity), the Kruskal-Wallis and Mann—-Whitney U tests were used to compare the differences among groups.
Statistical analyses were performed using SPSS software version 21 at a significance level of P < 0.05.

Results
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The results showed no significant difference was observed in the tissue levels of UCP-2 and MCP-1 and plasma levels of
insulin among groups (P > 0.05). Also, the plasma glucose level in the OC-1 group was significantly higher than the NC,
OC-2, HIIT, HPD, and HIIT+HPD groups (P = 0.001, 0.001, 0/001, 0/003, and 0/001; respectively) and it was
significantly higher in the OC-2, HIIT, HPD, and HIIT+HPD groups than in the NC group (P = 0.02, 0.001, 0.001, and
0.001; respectively) and it was higher in the HPD group than in the OC-2 group (P = 0.02). The insulin sensitivity was
significantly higher in the OC-2 group than in the OC-1, HIIT, and HPD groups (P = 0.01, 0.02, and 0.05; respectively).
Despite the no significant difference in insulin sensitivity between OC-1 and NC groups, this index was considerably
lower in the OC-1 group compared to the NC group (P = 0.20). Also, insulin sensitivity was considerably higher in the
OC-2 group compared to the NC group (P = 0.06).

Discussion and conclusion

In the present study, no significant difference was observed in the tissue levels of UCP-2 and MCP-1 and plasma levels
of insulin among groups. No significant difference in the level of MCP-1 is probably related to the different inflammatory
responses of body fat reserves to HFD, which can be different at different times (57, 58). Alge, no significant difference
in the level of UCP-2 is related to the type, intensity, and duration of the training period (4 d the type and content
of the diet (20, 48, 49). On the other hand, HIIT and HPD can improve levels of glu€ose by activating AMPK and
increasing GLUT-4 expression and translocation (43). Dietary changes may also affect th etite hormones
(such as glucagon-like peptide-1) and increase insulin sensitivity (60). It seems t of using HFD,
although it increases the risk of obesity, may not change the inflammatory st er hand, these
periods may reduce the stimulating effect of fatty acids on the thermogenesis attention should
be paid to the types of compounds in HFD.
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