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Abstract

Aim: The aim of this study was to investigate the effect of 12 weeks of high-intensity
functional training and combined aerobic-resistance training on the levels of AST, ALT,
AST/ALT enzymes, and body composition indices in overweight and obese girls. Methodology:
In this semi-experimental study, 45 girls (16.1£51.5 years old with BMI=32.27+3.55)
participated voluntarily and were randomly assigned to three groups: high-intensity functional
training (HIFT) (including 4 rounds of 9 movements, performing the maximum number of each
movement in 30 seconds and 15 seconds between movements), combined aerobic-resistance
training (including aerobic exercises with 40-70% HRR and resistance exercises with 50-70%
1RM), and control. The training interventions included 12 weeks of 3 sessions, 24 hours before
the start and 48 hours after the end of the interventions, body composition indices were measured
and blood was taken to check the changes in the liver enzymes of alanine aminotransferase,
aspartate aminotransferase. Data analysis was performed using dependent t-test and covariance
analysis. Results: HIFT and combined aerobic-resistance training had a significant effect on
weight, body mass index, waist circumference, body fat percentage and ALT and AST levels
compared to the control group (P < 0.001). However, HIFT was more effective than combined
aerobic-resistance training in terms of serum ALT and AST levels (P < 0.05), and only HIFT
had a significant effect on AST/ALT (P < 0.05). Conclusion: Both HIFT and combined aerobic-
resistance training can be useful for improving body composition and liver health, but it seems
that the simultaneous performance of aerobic and resistance trainings in the HIFT Protocol, as
well as its nature of being intermittent and intense, are the reasons for the greater impact of this
type of training.
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Extended abstract

Background: Obesity is the starting point for many metabolic diseases such as diabetes, high blood pressure, metabolic
syndrome, sleep apnea, non-alcoholic fatty liver disease (NAFLD), and cardiovascular diseases (6), which is associated
with increased levels of liver enzymes, especially alanine aminotransferase (ALT) and aspartate aminotransferase (AST)
which are indicators of liver damage (13). Physical activity, as one of the most important approaches to weight control,
improves lipid profiles, liver enzymes, insulin sensitivity, and body composition (41-46). However, reasons such as
monotony, lack of enjoyment and time-consuming exercises can make it more difficult to follow the exercise program
(47, 48). Therefore, participating in non-uniform, enjoyable, and time-efficient physical activities such as high-intensity
functional training (HIFT) can be an effective strategy to maintain interest and adherence to exercise. HIFT is a combined
training style that emphasizes functional movements and multi-joint aerobic and strength exercises performed in an
alternating manner (51). The aim of this study was to investigate the effect of 12 weeks of high-intensity functional
training and combined aerobic-resistance training on the levels of AST, ALT, AST/ALT enzymes, and body composition
indices in overweight and obese girls.

Methodology: The present study was semi-experimental with pre-test and post-test design and a control group. Ethical
principles of the study (IR. TABRIZU.REC.1402.0179) were considered in accordance with the principles of working
with human subjects approved by Research Ethics Committees of University of Tabriz. Among the volunteers to
participate in the research, 45 overweight and obese girls (16.1+51.5 years old with BMI1=32.27+3.55) were selected and
randomly assigned to three groups: HIFT, combined aerobic-resistance training and control. In the HIFT protocol the
main functional exercise typically consisted of 4 rounds of 9 exercises. In each round, each exercise was performed at a
very high intensity with the goal of maximum possible repetitions within 30 seconds, followed by a 15-second rest until
the start of the next exercise. There was a one-minute rest between the first and second rounds, as well as the third and
fourth rounds, and a two-minute rest between the second and third rounds. In the combined training group, two days per
week was designated for performing a combination of resistance and aerobic exercises, and one day for performing only
aerobic exercises. Aerobic exercises were performed on a treadmill with an intensity of 40% HRR in the first week to
70% HRR in the last week. The resistance exercises of the combined sessions included 3 sets of 15 repetitions of crunch
exercises and 3 sets of certain movements, which increased from 15 repetitions at 50% 1RM in the first weeks to 10
repetitions at 70% 1RM in the final weeks. Warm-up and cool-down procedures were performed in all sessions. The
exercise interventions consisted of 3 sessions per week, and body composition indices and blood sampling were measured
24 hours before the start and 48 hours after the end of the interventions to investigate changes in liver enzymes alanine
aminotransferase and aspartate aminotransferase. Data analysis was performed using dependent t-test and covariance
analysis.

Results: The mean, standard deviation, and percentage of changes in general characteristics, anthropometric variables,
body composition, as well as the levels of liver enzymes ALT, AST, and AST/ALT in all three groups in pre-test and
post-test, along with the results of dependent t-test and analysis of covariance, are presented in Table 3.

Table 3. Results of dependent t-test and covariance analysis of research variables in the pre-test and post-test.

Group
% . % %
Control sig Ctomb_med sig HIFT sig F P
changes| raining lchanges changes
Variab
Age 16.54+2.20 - - 16.87+1.35 - - 16.19+1.10 - - - -
Height 155.32+5.24 - - 155.57+4.31 - - 157.24+7.50 - - - -
Weight Pre | 74.3946.62 76.36+4.79 0.002 76.36+4.79 0.001
1.84 | 0.222 -9.87 '* 12.50 '* 14.83 |0.001 #
(kg) |Post| 75.76+5.59 68.82+5.56 66.81+4.33
BMI Pre | 32.20+3.63 32.42+3.64 0.001 32.20+3.63 0.001
0.68 | 0.187 -5.21 '* -12.63 '* 59.84 |0.001 #
(kg/m2) | post| 32.42+3.64 30.73+3.64 28.13+2.82
WC | Pre|119.49+0.78 119.40+0.76 118.98+0.99
0.001 0.001
-0.22 | 0.217 -4.07 * -1.77 * 63.17 |0.001 #
(€m) |Post|119.22+0.98 114.54+3.78 109.73+1.11
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Pre | 28.13+2.82 28.13+3.82 30.40+3.43
BF -1.63 | 0.381 -9.34 0'201 -22.26 0'201 55.00 [0.001 #
(%) |Post| 27.67+3.64 25.5+3.57 23.63+4.69

Pre | 32.52+3.27 32.29+2.64 32.53+3.54
ALT -0.92 | 0.421 -14.3 0'201 -23.61 0'201 205.80 (0.001 #
(U/L) |post| 32.22+3.57 27.67+2.78 24.84+2.69
AST -0.22 | 0.175 14.89 | . -20.95| ", |6110.380.001 #
(U/L) |Post| 30.85+3.65 25.50+3.64 23.63+3.47
AsT | Pre [0.953£0.001 0.941+0.001 0.937+0.001 0021
= -0.19 | 0.414 -0.28 | 0.152 1.7 % | 47.60 (0.001#
ALT [post[0.951+0.001 0.938+0.001 0.935+0.001

* Existence of significant intra-group difference between the pre-test and post-test.
# Existence of significant differences between groups in the amount of changes.

Comparison of changes in variables between pre-test and post-test in all three groups shows that both types of combined
aerobic-resistance exercises and HIFT significantly reduced body composition indices including weight, BMI, waist
circumference, and body fat percentage, as well as serum levels of liver enzymes ALT and AST, but in relation to
AST/ALT significance was observed only in the HIFT group and there was no significant change in any of the variables
in the control group. In addition, the results of covariance analysis show that there is a significant difference in the amount
of changes in body composition indices and serum levels of ALT and AST enzymes among the groups, and the results of
Bonferroni's post-hoc test show that the changes in both exercise groups compared to The control group was significant,
but in relation to the serum levels of ALT, AST and AST/ALT, the effect of HIFT was greater than combined exercise
(P<0.05).

Discussion and conclusion

The present study was conducted with the aim of comparing the effect of 12 weeks of high intensity functional training
and combined aerobic-resistance training on AST, ALT, AST/ALT ratio and body composition indices in overweight and
obese girls. Both interventions of HIFT and combined aerobic-resistance training led to significant reductions in body
composition variables and liver enzyme levels. HIFT had a stronger effect on reducing liver enzymes compared to the
combined exercise. However, there were no significant differences in body composition indices between the training
groups. Only the HIFT group showed significant changes in the AST/ALT ratio compared to other groups.

Conclusion: Both HIFT and combined aerobic-resistance training can be useful for improving body composition and liver
health. However, since HIFT involves both aerobic and resistance components in each training session, performed in an
interval and high-intensity manner, it can be argued that this is the reason for its greater effectiveness in reducing ALT
and AST enzymes throughout the training period.

Article message

The combination of aerobic and resistance exercises, especially in the form of HIFT, can be used to reduce weight and
improve indicators of body composition and liver health.
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" Alanine aminotransferase
* Aspartate aminotransferase
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" Box jumps
" Burpees
" Heart rate reserve
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¥ Osteoporosis

* CrossFit

* Deadlifts

' Wall-ball shots
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" Tricep pulldowns

' Bench presses

" Reverse leg curls

" Seated leg presses

" Measurement of anthropometric and Body Composition
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‘¥ Brzycki

** Bicep curls

¥ Military presses
v Lat pulldowns
** Leg extensions
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