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Abstract

Aim: Exercise trainingand diet can prevent obesity, inflammation, and insulin resiste
Present study aimed to investigate the effect of 10 weeks ofirftighsity interval training
(HIIT) and highprotein diet (HPD) on the levels of UePand MCPL in visceral fat tissue an
gastrocnemius muscle, plasma levels of glucose and insulin, and insulin senditetligds:

Forty obese mal&Vistar rats (weight 386.46+31.79 g) into five group included: HIIT, HF
HIIT+ HPD, obese contrel (OG1: having highkfat diet(HFD) during intervention), and obes
controt2 (OG2: cutting offHFD during intervention and continuing normal diet) and eightn
obese rats (NC: neabese control group, weight 283.10+42.26 g) were studied. Tral
protocol included running five days a week on the treadmill for 10 weeks with at intens
90% of maxinum oxygen uptake. Forgight hours after the last interventisession, blood anc
tissue samples were taken to measure biochemical variables. Data were analyzed wga&yg
analysis of variance and Kruska | | i s tests at a sRegltsiNoi
significant difference was observed in the tissue levels of-2@Rd MCP1 and plasma level:
of insulin among groups. Plasma glucose leirethe OCG1 group was significantly higher tha
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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 protdifMCP-1) is the key mediator of adipose tissue inflammation (3) in obesity

and systemic indim resistance (4). Insulin resistance is related to chronic inflammation and increases the levet of MCP

1 (5,6). So, reducing adipose tissue can play an effective role in reducingl N&®Els, which is associated with weight

loss, browning of white fattyissue, activation of body heat production, and increased oxygen consumption (10).
Furthermore, uncoupling protelh (UCR2) increases energy consumption by increasing thermogenesis and prevents
energy storage in the form of fat by controlling lipid met&ém (12). In the absence of UER macrophages produce
inflammatory factors such as MEPand exacerbate inflammation (21). Higltensity interval training (HIIT) is an

efficient and effective exercise protocol, by reducing visceral fat, it can impd@R 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 (29), and by increasing AMP
activated protein kinase (AMPK) phosphorylation, it increases-@@Ene expression, lipid oxidation, insulin sensitivity

(30), and decreases McP(31). Therefore, the present study aimed to investigate the effect of 10 weeks of HIIT and
HPD onthe levels of UCR2 and MCP1 in visceral fat tissue and gastrocnemius muscle, plasma levels of glucose and
insulin, and insulin sensitivity.

Material and methods

Forty obese mal@/istar rats (mean weight 386.46+31.79 g, aged 12 weeks) randomly divided into five groups (n=8 per
group) included: HIIT, HPD, HIIT+ HPD, obese contbb(OG1: continuing higkfat diet (HFD) during intervention),
obese contreR (OG2: cutting off HPD during intervention and continuing normal diet), and eight rats were used as non
obese control group (NC: mean weight 283.10+42.26 g, aged 12 weeks).

Diet compositions

The NC and O groups rats were fed a normal diet containing 13.5%, 27%, and 59.5% calories from fat, protein, and
carbohydrates; respectively (36). The HIIT and-OGroups were fed an HFD containing 60% calories from fat, 20%
from protein, and 20% from carbohydrat{@¥). Also, HPD and HIIT+ HPD groups rats were fed an HPD containing
15%, 57.5%, and 27.5% calories from fat, protein, and carbohydrates; respectively (36).

Training protocol

After one week acclimatized to the treadmill running, HIIT protocol was performed for five sessions/week and 10 weeks,
including five sets of 30 s at 29 m/min followed by one min at 13 m/min in each session in the first week, which increased
gradually to 2 sets, and the speed reached 36 m/min (approximately 90% VO2max) over eight weeks and remained
constant until the 10th week. Each HIIT session started and ended witmifiuee warmups and coetlowns,
respectively at 13 m/min (39).

Blood and tissue sampling and measuring of biochemical variables

Forty-eight hours after the last training session and following-adl# overnight fasting, rats were anesthetized using
ketamine and xylazine, and blood samples (10 ml) were taken from the left ventricle of rats and centrifugedt€¢s5 min

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 nifif®ge&C) for sudden

freezing After thdhomogenized sisue, samples were centrifuged (10utéisat 10000 rpm). Finally, the levels of glucose,

insulin, insulin sensitivity, MCHL, and UCP2 were measured.

Statistical analysis

The ShapireWi | khd Leven’'s tests were used to examine the nor
respectively. Given normal distributions (MdRand UCP2),oneway anal ysi s of wvariance (AN
hoc tests were used to compare the diffiees among groups. Given aearmal distributions (glucose, insulin, and
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insulin sensitivity), the KruskalWallis and ManrWhitney U tests were used to compare the differences among groups.
Statistical analyses were performed using SPSS softwar

Results

The results showed no significant difference was observed in the tissue levels-8fan@MCP1 and plasma levels of
insulin among groups (P > 0.05). Also, the plasma glucose level in tHedd@ip 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 O@, 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 HPDugrthan in the O group (P = 0.02). The insulin sensitivity was
significantly higher in the O group than in the OQ, HIIT, and HPD groups (P = 0.01, 0.02, and 0.05; respectively).
Despite the no significant difference in insulin sensitivity betw®€hl and NC groups, this index was considerably
lower in the OG1 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 studyo significant difference was observed in the tissue levels of2&@rd MCP1 and plasma levels

of insulin among group$No significant difference in the level of MEPis probably related to the difnt inflammatory
responses dbodyfat reserves to HFD, whiotan be different at different times (57, 58). Also, no significant difference

in the level of UCR2 is rehted to the type, intensitgndduration of the training period (47, 48ndthe type and content

of the diet (20, 4849). On the other hand, HIIT and HPD can improve levels of glucose by activating AMPK and
increasing GLUF4 expression and translocation (43). Dietary changes may also affect the secretpmiitef Bprmones

(such agllucagonlike peptidel) and increase insulin sensitivity (60). It seems that relatively long periods of using HFD,
although it increases the risk of obesity, may not change the inflammatory state of the tissue. On the other hand, these
periods may reducéé¢ stimulating effect of fatty ad$ on the thermogenesis process. In addition, more attention should

be paid to the types of compounds in HFD.
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