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Abstract
Diabetes is one of the main causes of death in developing countries, which can be
improved by various factors such as physical activity and proper diet. The purpose of
this study was to investigate the effect of broccoli powder consumption along with
combined training on some selected hepatokines in men with type 2 diabetes. This
research was semi-experimental and practical type and was pre-test and post-test. For
this purpose, 44 diabetic male volunteers were randomly divided into 4 groups of 11
people including control (placebo recipient), supplement (supplement recipient),
exercise + placebo groups, and exercise + supplement. The training protocol included
45 minutes of resistance training with an intensity of 60-70% of one maximum
repetition, 30 minutes of aerobic exercises (running) with an intensity of 60-70% of the
maximum heart rate. Broccoli (supplement) was also prepared in powder form and 10
grams per day was given to each volunteer for 12 weeks. Blood samples were taken 48
hours before the first training session and 48 hours after the last training session and
were used to analyze the indicators. Intergroup analysis of data was done using a two-
way analysis of variance and a correlated t-test was used for intra-group differences. A
significant difference between the groups was observed in ANGPTL3 and ANGPTL4
(P<0.001). Also, the examination of changes within the group showed that in
supplementary, exercise, and supplementary exercise groups, a significant decrease was
observed in ANGPTL3 and ANGPTL4 (p < 0.05). The results of the present study
showed that 12 weeks of combined exercise along with broccoli supplementation
improves selected hepatokines and insulin resistance. This improvement was greater in
the group that exercised and took supplements at the same time.
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Table 1. Characteristics of height, weight and BMI of subjects in research groups

Parameters Control supplement exercise supplement + exercise
Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test
height (cm) 169.53+55 171.26 4.8 169.25 +4.61 17181 +3.81
weight (kg) 90.36 + 4.56 90.72+390 89.00+3.31 89.18+357 90.09+441 83.90+353 90.63+490 83.09+3.78
BMI (kg/m2) 31.34+1.13 31.46+096 30.38+1.34 3043+1.33 3151+0.84 30.29+0.74 31.06+0.82 29.17+0.78
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Table 2. Covariance analysis test for ANGPTL3 levels

df Mean squares F p-value
Corrected model 4 7362.55 72.369 0.000
Initial values 1 23.233 26.328 0.032
Group 3 9494.5 93.326 0.000
Error 39 101.736

Table 3. Covariance analysis test for ANGPTL4 serum levels

df Mean squares F p-value
Corrected model 4 359.175 12.219 0.000
Initial values 1 453.325 36.436 0.001
Group 3 461.52 15.701 0.000
Error 39 29.394
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Fig 1. ANGPTL3 serum levels. *: significant difference between pre-test and post-test in research groups,
**: significant difference of control group with supplementary, exercise and supplement + exercise groups,
***: significant difference of supplement group with exercise and supplement + exercise groups. ****:
significant difference between exercise group and supplement + exercise group.
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Fig 2. ANGPTL4 levels. *: significant difference between the pre-test and post-test in the research
groups, **: significant difference between the control group and the exercise, supplement and exercise +
supplement groups. ***: significant difference between the exercise + supplement group and the group
exercises and supplements
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