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Abstract 
Obesity is associated with lipid disorders and a significant increase in cardiovascular 

diseases. This study aimed to investigate the effect of 10 weeks of high-intensity 

interval training (HIIT) and high-protein diet (HPD) on the plasma levels of 

apolipoprotein A1 and B and lipid profile in obese male rats. 40 obese male Wistar rats 

in five groups (n = 8): HIIT, HPD, HPD+HIIT, obese control-A (OC-A), and obese 

control-B (OC-B) and eight rats were also studied as normal control group (NC). 

Training groups, ran five days a week for 10 weeks with at the about intensity of 90% of 

maximum oxygen uptake on the treadmill. After the end of the intervention, blood 

sampling was done and the levels of apolipoproteins ApoA1, ApoB, and lipid profile 

were measured in plasma. The data were analyzed using one-way analysis of variance 

and Tukey's post-hoc tests at a significance level of p < 0.05. The plasma level of HDL-

C was significantly higher in the NC group than in the OC-A group (p ˂ 0.05), but no 

significant difference was observed between the other groups (p > 0.05). The TC/HDL-

C and LDL-C/HDL-C ratios in the NC and HIIT+HPD groups were significantly lower 

compared with the OC-A group (p ˂ 0.05), while no significant difference was observed 

between the other groups (p ˃ 0.05). Also, triglyceride-glucose index (TyG) was 

significantly lower in the NC, OC-B, HIIT, HPD, and HIIT+HPD groups than in the 

OC-A group (p < 0.05). No significant difference were observed in the plasma levels of 

ApoA1, ApoB, ApoB/ApoA1, Triglyceride (TG), Total cholesterol (TC), Low-density 

lipoprotein (LDL-C), and Very low density lipoprotein (vLDL-C) among the groups (p 

> 0.05). It seems that doing HIIT along with HPD can prevent possible metabolic 

complications caused by obesity and high-fat diets by improving the lipid profile. 
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Fig. 1. Plasma levels of (A) ApoA1: apolipoprotein A1, (B) ApoB: apolipoprotein B and (C) ApoB/ApoA1 ratio in 

the study groups. NC: normal control group (normal diet), OC-A, obese control-A (high-fat diet), OC-B: obese 

control-B (high-fat diet discontinued and normal diet consumed), HIIT: high-intensity interval training, HPD: high-

protein diet. 
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Fig. 2. Plasma levels of (A) HDL-C: high-density lipoprotein cholesterol, (B) LDL-C: low-density lipoprotein 

cholesterol, (C) vLDL-C: very low-density lipoprotein cholesterol, (D) TC: total cholesterol, (E) TG: triglyceride, (F) 

TC/HDL-C ratio, (G) LDL-C/HDL-C ratio and (H) TyG: triglyceride-glucose index in the study groups. * Significant 

difference with the OC-A group (obese control-A) (p < 0.05). 
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Table 1. Weight and Lee index values of rats before and after 10 weeks of diet and (Mean ± SD) 
Groups Normal control Obese control-A Obese control-B HIIT HPD HIIT + HPD 

Body weight (g) 

before 
283.10  ± 42.26 395.78  ± 38.82 388.18  ±  34.67 390.37  ± 38.82 370.53 ±  19.81 387.47  ± 26.83 

Lee index before 301.19  ± 4.96 331.78  ± 9.43 327.61 ±  7.09 338.52  ± 16.66 323.73  ± 8.29 334.55  ± 15.29 

Body weight (g) 

after 
419.06  ± 49.26 524.70 ±  48.87 505.38  ± 49.80 442/93 ±  29.86 374.50  ± 26.57 381.23  ± 21.53 

Lee index after 318.81  ± 2.53 338.45  ± 8.38 327.29  ± 3.85 315.86  ± 4.57 304.13  ± 3.11 306.85  ± 2.56 

Normal control: Normal weight control with normal diet, Obese control-A: Obese control with high-fat diet, Obese 

control-B: Obese control with normal diet, HIIT: High-intensity interval training with high-fat diet, HPD: High-

protein diet. 
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