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Abstract

Several studies have examined the effect of chronic aerobic training on factors associated
with non-alcoholic fatty liver disease. The aim of this study was to determine the effect of
different intensities of chronic aerobic training (low, medium and high) on alanine
aminotransferase, aspartate aminotransferase, alkaline phosphatase and gamma glutamine
transferase in men and women of different ages. Databases including ScienceDirect,
PubMed, Scopus and Google Scholar were searched along with keywords. A total of 120
non-review articles with appropriate quality of aerobic training were reviewed and 23
articles were meta-analyzed. Accordingly, 1733 people with fatty liver disease with an
average age (52 = 10 years) were examined. The effects of the intervention were evaluated
using SMD and stochastic effects model. The results of meta-analysis of aerobic training
(with any intensity) revealed that the levels of aspartate aminotransferase, alkaline
phosphatase and gamma glutamine transferase significantly reduced. Alanine
aminotransferase levels decreased more in high-intensity training than in moderate-
intensity training (P = 0.01). In addition, aspartate aminotransferase levels decreased more
in moderate-intensity training (P = 0.001) than in high-intensity training (P = 0.03). The
effect of high-intensity and moderate-intensity training on gamma glutamine transferase
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levels was not significant (P = 0.2). In the subgroup analysis, no difference was observed
between men and women in terms of changes in enzyme levels (P >0.05).

Keywords: Non-alcoholic fatty liver, Alanine aminotransferase, Aspartate
aminotransferase, Aerobic training, Training intensity

Extended Abstract

Background and Purpose

Several studies have examined the effect of chronic aerobic training on factors
associated with non-alcoholic fatty liver disease. According to research, aerobic
training has traditionally been the best model for intervention in relation to this
disease (1, 2). It seems that aerobic exercise of large muscle groups can have many
side effects associated with this disease, such as insulin resistance. Aerobic
training can help reduce or even cure the destructive effects of fatty liver disease
by altering homeostasis and forcing the body to metabolize (3). On the other hand,
each study used different methods of aerobic training with different intensities to
achieve this goal, and we assume that different intensities of aerobic exercise have
caused these contradictions. Some studies have shown that higher-intensity
aerobic training has greater effects on moderate NAFLD enzymes than moderate-
intensity training. However, moderate-intensity aerobic training is sometimes
preferred to high-intensity endurance training, despite the health benefits of high-
intensity exercise. Besides, low-intensity exercise is less likely to cause medical
accidents. Almost all people do moderate-intensity exercise because exercise is
considered a stimulant of any intensity. The aim of this study was to determine
the effect of different intensities of chronic aerobic training (low, medium and
high) on alanine aminotransferase, aspartate aminotransferase, alkaline
phosphatase and gamma glutamine transferase in men and women of different
ages. Done in 2021

Materials and Methods

The present study searched the databases of ScienceDirect, Scopus, the Web of
Science, SID, Magiran, and Scholar with special keywords from 2001 to 2021
years. Exclusion criteria were as follows: (1) patients with diabetes type 1; (2)
duplicate publication or subgroup analysis of the included trials; (3) RCTs that
did not report enough data for completing a meta-analysis; and (4) studies with
less than 6-weeks of follow up. Two examiners separately extracted all data. For
the variables of interest, we extracted sample sizes including baseline and post-
intervention standard deviations for the intervention and control groups following
the methods of Cochrane Handbook for Systematic Reviews of Interventions (4).
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Two authors separately evaluated the methodological quality of the trials. Down
and Blac’s bias tool was used to evaluate the risk of bias of involved trials for the
following study characteristics: random sequence generation (selection bias),
allocation concealment (selection bias), blinding of participants and personnel
(performance bias), blinding of outcome assessment (detection bias), incomplete
outcome data (attrition bias), selective reporting (reporting bias), and other bias.
After initial screening, the full text of the articles was evaluated. The effect size
of each study was estimated as the difference mean changes in parameters
between the training and control groups during intervention. This study completed
the analysis using random effect models [26,28]. The results are shown as the
weighted mean difference (WMD). This study statistically evaluated
heterogeneity using 12 index. Besides, heterogeneity between studies was used
with meta-regression. The funnel plot was used to assess the publication bias, and
it statistically assessed the bias using the Egger methods. All analyses were
conducted using Stata/SE software version 12.0 (Stata; College Station, TX,
USA).

Findings

The results of analysis of 23 clinical trials performed on people with NAFLD
showed that both high-intensity and moderate aerobic exercise improved fatty
liver enzymes. Few studies had examined the effect of low-intensity aerobic
exercise on patients with NAFLD. A low-intensity study was included in the
meta-analysis. The results of meta-analysis showed that aerobic exercise
significantly reduces ALT, AST, ALP and GGT levels. The number of studies
related to ALT enzyme was 22, of which 8 studies were related to high-intensity
exercise, 13 studies to moderate-intensity exercise, and 1 study to low-intensity
exercise (P =0.001, SE =0.13, V =0.02, Cl =-0.71 -0.21, Z = -3.63) Moderate
intensity aerobic exercise (P = 0.01, SE =0.11, V =0.01, Cl =-0.49 -0.06, Z = -
2.49) decreased ALT enzyme levels. The number of studies related to AST was
15 studies, of which 5 studies were related to high-intensity exercise, 9 studies to
moderate-intensity exercise, and 1 study to low-intensity exercise. Medium
intensity training (P = 0, SE = 0.09, V = 0.01, CI =-0.53 -0.16, Z = -3.64) had a
greater effect on changes in AST enzyme levels than high-intensity training (P =
0.03, SE=0.15,V =0.02, Cl =-0.61 -0.04, Z = -2.23). The number of articles to
examine ALP levels was 3 articles, all of which were high intensity aerobic
exercises (P =0.001, SE=0.17,V =0.03, Cl =-0.96 -0.3, Z = -3.74). The number
of studies related to GGT enzyme was 11 studies, of which 2 studies were related
to high-intensity exercise, 8 studies to moderate-intensity exercise, and 1 study to
low-intensity exercise. In the subgroup analysis of aerobic exercise on GGT
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enzyme levels, high intensity exercise (P = 0.2, SE = 0.24, V = 0.06, Cl = -0.77
0.16, Z = -1.29) and moderate intensity (P = 0.27, SE=0.13,V =0.02,ClI =-0.4
0.11, Z = -1.11) were not significant. According to the individuals’ gender, as it
can be seen, in studies in which the subjects were exclusively male, the overall
decrease in enzyme levels was greater than in studies in which the subjects were
of both male and female. Unfortunately, due to the lack of data separation in the
articles according to the gender of men and women, it was not possible to present
the results separately for the subjects.

Conclusion

The results of the present study showed that high and medium intensity aerobic
exercise had a significant effect on the levels of ALT, AST, ALP, and GGT
enzymes. ALT levels decrease more in high-intensity training than in moderate-
intensity training. AST levels are lower in moderate-intensity exercise than in
high-intensity exercise. The effect of high-intensity and moderate-intensity
training on GGT enzyme levels was not significant, which requires more research
on GGT levels for more conclusive conclusions. In addition, the study that
examined low-intensity aerobic exercise on NAFLD patients is limited, and more
higher quality studies are felt to evaluate low-intensity exercise.

Article Message

Both low-intensity and high-intensity endurance training improve the levels of
fatty liver-related enzymes; however, the effect of high-intensity and moderate-
intensity training on GGT enzyme levels was not significant, which requires more
research on GGT levels for more conclusive results. In addition, given that
research examining low-intensity aerobic exercise in NAFLD patients is limited,
we suggest that future research examine the effect of this type of exercise on these
patients.
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a systematic review and meta-analysis
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Figure 2- Quality and risk of bias in meta-analysis studies
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Study %
D ES (95% Cl) Weight
vigourus

]
]
Cassidy et al (2013) —0-{—- -0.58(-1.33,0.18) 2.87
Al-Jiffri et al ( 2013) —— -0.55(-0.95,-0.15) 5.59
Shamsoddini et al (2015) —_— : -1.61(-2.62,-0.61) 1.88
Thompson et al (2009) — -0.26 (-0.75,0.23) 4.73
Zhang et al (2016) +0— -0.14(-0.51,0.23) 592
Bhat G et al (2012) —_— -1.01(-1.70,-0.31) 3.20

Oh Setal (2017) - -0.22(-0.57,0.13) 6.16
Shah et al (2009) — -0.48(-1.17,0.21) 3.23
Abdelbasset at al (2020) —_— -0.36 (-1.06,0.34) 3.18
Jinlan Yao at al (2018) - -0.22 (-0.69,0.25) 4.86
Subtotal (l-squared =30.9%, p = 0.162) <> -0.41(-0.61,-0.21) 41.62
I
: I
moderate !
Zhang et al (2016) :—0— -0.09 (-0.46,0.27) 5.93
Balducci et al (2015) : - 0.03(-0.13,0.19) 8.08
Pugh et al (2013) —_— -145(-2.79,-0.12) 1.18
Pugh et al (2014) —0—: -0.98(-1.57,-0.40) 3.95
Shojaee et al (2016) —_— -1.08 (-1.89,-0.27) 2.60
Bacchi etal (2013) — -0.23(-0.76,0.30) 4.36

Goodpaster et al (2010) == -0.09(-0.26,0.08) 7.97
Keating et al (2015) — -0.24 (-0.52,0.05) 6.80
Sreenivasa Baba et al (2006) —_— -0.93(-1.52,-0.35) 3.92
St George et al (2009) -+ -0.19 (-0.37,-0.00) 7.85
Tamura et al (2005) ! —— 225(0.86,365 1.09
Subtotal (l-squared = 75.5%, p = 0.000) b -0.28 (-0.49, -0.06) 53.73
: |
low I
St George et al (2009) — -0.66 (-1.16,-0.16) 4.66
Subtotal (I-squared = .%, p =) <> -0.66 (-1.16, 0.16) 4.66

5

I

1

Overall (I-squared = 67.0%, p = 0.000) -0.36 (-051,-0.20) 100.00

NOTE: Weights are from random effects analysis
I

-3.65 0 3.65

ALT oy gobns » basgio g dd slagy yoi 3l codlil jloges -¥ S
Figure 3- Forest plot the effect of intense and moderate training on the percentage of
ALT
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Figure 4- Comparison of the effect of high intensity aerobic training and moderate

intensity aerobic trainingon serum ALT levels
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Figure 5- Forest plot effect of intense and moderate training on the percentage of

AST
Study %
D ES (95% Cl) Weight
vigourus !
Cassidy et al (2013) —_—— -0.44 (-1.19, 0.31)  3.08
Al-Jiffri et al ( 2013) —— -0.54 (-0.94,-0.14) 7.09
Shamsoddini et al (2015) —0—:— -1.14 (-2.09, -0.20) 2.10
Zhang et al (2016) -f—.— -0.09 (-0.48, 0.28) 7.71
Oh S et al (2017) ~H—— -0.10 (-0.44, 0.24) 8.22
Subtotal (I-squared = 43.6%, p = 0.131) ¢ -0.33 (-0.61, -0.04) 28.21
. |
moderate i
Balducci et al (2015) - -0.18 (-0.34, -0.02) 12.49
Pugh et al (2013) H -1.97 (-3.41,-0.52) 0.98
Pugh et al (2014) —_— -0.75 (-1.32,-0.18)  4.62
Shojaee et al (2016) —O—e— -0.96 (-1.76, -0.16) 277
Zhang et al (2016) —t -0.24 (-0.60, 0.13) 7.69
Goodpaster et al (2010) : = -0.05 (-0.22, 0.12) 12.21
Keating et al (2015) E o -0.35 (-0.64, -0.06) 9.34
Sreenivasa Baba et al (2006) —_— | -1.02 (-1.62, -0.41) 4.27
St George et al (2009) —— -0.19 (-0.37,-0.00) 11.90
Subtotal (I-squared = 66.4%, p = 0.002) Q -0.34 (-0.53, -0.16) 66.26
|
low :
St George et al (2009) —*—;— -0.66 (-1.16, -0.16) 5.54
Subtotal (I-squared = %, p =) - b -0.66 (-1.16,-0.16)  5.54
|
N |
Overall (l-squared = 58.9%, p = 0.002) o -0.35 (-0.50, -0.20) 100.00
NOTE: Weights are from random effects analysis E
T T
-3.41 o} 3.41
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Figure 7- Forest plot the effect of intense and moderate training on the percentage of
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Study %
1) ES (95% CI) Weight
vigourus

Zhang et al (2016) —_— -0.07 (-0.44, 0.29) 11.21
Subtotal (I-squared = 65.8%, p = 0.087) _ -0.30 (-0.77, 0.16) 21.78
moderate '

Bacchi etal (2013) - -0.47 (-1.03, 0.08) 7.96
Balducei et al (2015) L 0.0 (-0.07, 0.25) 15.17
Pugh et al (2013) - -0.42 (-1.61, 0.78) 2.72
Pugh et al (2014) —_— -0.76 (-1.34, -0.19) 7.69
Shojace et al (2016) i 0.89 (0.10, 1.69) 511

St George et al (2009) —L -0.19 (-0.37, -0.00) 14.74
Tamura et al (2005) ; -0.73 (-1.57, 0.10) 478
Zhang et al (2016) — 0.10 (-0.27, 0.46) 11.21
Subtotal (I-squared = 68.3%, p = 0.002) > -0.14 (-0.40, 0.11) 69.37
low

St George et al (2009) —_— -0.66 (-1.16, -0.16) 8.84
Subtotal (I-squared = .%, p = ) _  — -0.66 (-1.16, -0.16) 8.84
Overall (-squared = 69.1%, p = 0.000) o -0.23 (-0.44, -0.01) 100.00

NOTE: Weights are from random effects analysis
T

-1.69 o 1.69

GGT woyd p bawgio g dyid ey poi ;b calil loges —A S
Figure 8- Forest plot the effect of intense and moderate training on the percentage of
GGT
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Figure 9 - Comparison of the effect of high intensity aerobic training and moderate
intensity aerobic training on serum GGT levels
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Study %
D ES (95% CI) Weight
Men&Women 1
Cassidy et al (2013) -0.58(-1.33, 0.18) 11
Thompson et al (2009) -0.26 (-0.75, 0.23) 193
Zhang et al (2016) e -0.09 (-0.46, 0.27) 250
Zhang et al (2016) —— -0.14 (-0.51, 0.23) 250
Bhat G etal (2012) —— 101 (-1.70, -0.31) 125
Shah et al (2009) —O—L -0.48 (-1.17,0.21) 126
Balducci et al (2015) . 0.03 (-0.13, 0.19) 3.64
Pugh et al (2013) -1.45 (-2.79, -0.12) 044
Pugh et al (2014) —— -0.98 (-1.57, -0.40) 157
Bacchi et al (2013) -0.23 (-0.76, 0.30) 175
Goodpaster et al (2010) - -0.09 (-0.26, 0.08) 358
Keating et al (2015) -0.24 (-0.52, 0.05) 294
Sreenivasa Baba et al (2006) —O—I -0.93 (-1.52, -0.35) 156
St George et al (2009) —_— -0.66 (-1.16, -0.16) 189
St George et al (2009) --— -0.19 (:0.37, -0.00) 351
Tamura et al (2005) | ———————————  2.25(0.86, 3.65) 040
Abdelbasset at al (2020) -0.36 (-1.06, 0.34) 124
Jinlan Yao at al (2018) —— -0.22 (-0.69, 0.25) 1.99
Cassidy et al (2013) ————im -0.87 (-1.64, -0.09) 107
Cassidy et al (2013) ——— -0.44 (-1.19, 0.31) 112
Zhang et al (2016) —— -0.09 (-0.46, 0.28) 250
Balducci et al (2015) - -0.18 (-0.34, -0.02) 3.64
Pugh et al (2013) —_— -1.97 (:3.41, -052) 038
Pugh et al (2014) —_— -0.75 (-1.32, -0.18) 161
Zhang et al (2016) -0.24 (-0.60, 0.13) 249
Goodpaster et al (2010) - -0.05 (-0.22, 0.12) 358
Keating et al (2015) —O—I -0.35 (-0.64, -0.06) 291
Sreenivasa Baba et al (2006) —— -1.02 (-1.62, -0.41) 150
St George et al (2009) --— -0.19 (-0.37, -0.00) 351
St George et al (2009) ——— -0.66 (-1.16, -0.16) 1.89
Bacchi etal (2013) —Q—L -0.47 (-1.03, 0.08) 168
Balducci et al (2015) | == 0.09 (-0.07, 0.25) 364
Pugh et al (2013) -0.42 (-1.61, 0.78) 053
Pugh et al (2014) -0.76 (-1.34, -0.19) 161
St George et al (2009) —e. -0.66 (-1.16, -0.16) 1.89
St George et al (2009) - -0.19 (-0.37, -0.00) 351
Tamura et al (2005) —OT— -0.73(-1.57, 0.10) 0.95
Zhang et al (2016) |—— 0.10 (-0.27, 0.46) 250
Zhang et al (2016) -——— -0.07 (-0.44, 0.29) 250
Subtotal (I-squared = 62.0%, p = 0.000) O 029 (-0.39, -0.20) 80.05

1
Men !
Al-Jiffri et al ( 2013) —— -0.55 (-0.95, -0.15) 233
Shamsoddini et al (2015) — -161 (-2.62, -0.61) or
Oh Setal (2017) — -0.22 (:057,0.13) 261
Shojaee et al (2016) —0—r -1.08 (-1.89, -0.27) 1.00
Al-Jiffri et al ( 2013) ——— -0.56 (-0.96, -0.16) 233
Shamsoddini et al (2015) ———— -0.67 (-1.57, 0.23) 0.85
ALLJifr et al ( 2013) — -0.54 (-0.94, -0.14) 233
Shamsoddini et al (2015) ——— -1.14 (-2.09, -0.20) 079
Shojaee et al (2016) —— -0.96 (-1.76, -0.16) 102
onh S etal (2017) —— -0.10 (-0.44, 0.24) 263
AlLJifr et al ( 2013) —_—— -0.55 (-0.95, -0.15) 233
Shojaee et al (2016) | —— 0.89 (0.10, 1.69) 103
Subtotal (I-squared = 61.9%, p = 0.002) <> -0.51 (-0.76, -0.26) 1995

|
Overall (I-squared = 64.5%, p = 0.000) L3 -0.34 (-0.43, -0.25) 100.00

1
NOTE: Weights are from random effects analysis |

T

-3.65 0 365
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Figure 10 - Comparison of aerobic training on serum ALT, AST, ALP, GGT levels
according to gender
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