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: Non-alcoholic fatty liver disease (NAFLD) is a clinical and
pathological syndrome associated with increased serum levels of liver enzymes.
High-intensity interval training (HIIT) has the potential to effectively reduce liver
fat. The aim of this study was to evaluate the effect of intense intermittent exercise
on serum levels of liver enzymes and body composition in patients with NAFLD.

: A systematic search of English and Persian articles
published in PubMed, Web of Science, Scopus, SID, and Magiran databases was
conducted until January 2024. Mean differences and 95% confidence intervals (CIs)
were calculated using a random effects model. Heterogeneity was evaluated using
the 12 test, and publication bias was assessed through visual analysis of the funnel
plot and Egger's test.

: The results showed that intense interval training caused a significant
decrease in ALT [SMD = -1.91 (-1.47 to -0.94), P = 0.001], AST [SMD = -0.79 (-
1.07 to -0.52), P = 0.001], and ALP [SMD = -1.37 (-1.96 to -0.78), P = 0.001].
Additionally, body fat percentage [SMD = -0.57 (-0.94 to -0.21), P = 0.002], BMI
[SMD =-0.67 (-0.93 to -0.42), P = 0.001], and waist-to-hip ratio (WHR) [SMD = -
0.77 (-1.13 to -0.40), P = 0.001] were significantly improved in patients with
NAFLD compared to the control group.

: The results indicate that high-intensity interval training has beneficial
effects on ALT, AST, ALP, and body composition, making it a viable option for
patients with non-alcoholic fatty liver disease. It is recommended that patients with
NAFLD incorporate this type of exercise to improve liver enzyme levels.
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Introduction

Non-alcoholic fatty liver disease (NAFLD) is
an inflammatory condition of the liver
characterized by excessive fat accumulation in
liver tissue. This accumulation can disrupt normal
liver function, potentially leading to complications
such as liver failure or cirrhosis. Liver cells, being
the most versatile metabolic cells, contain high
levels of enzymes; specifically, alanine
aminotransferase (ALT), aspartate
aminotransferase (AST), and alkaline phosphatase
(ALP) serve as primary indicators of liver cell
damage. When blood supply to the liver is
compromised, liver cells experience metabolic
disturbances, resulting in the release of these
enzymes into the bloodstream, which leads to
elevated plasma levels. Thus, increased levels of
ALT, AST, and ALP are biomarkers used in
diagnosing NAFLD.

The National Health and Nutrition Organization
identifies the waist-to-hip ratio (WHR) as a
measure of abdominal obesity associated with
elevated ALT concentrations. Additionally, body
mass index (BMI) is widely utilized in
epidemiological studies to assess relative weight
and obesity, correlating with various factors,
including  liver enzymes.  Anthropometric
measurements of abdominal obesity, such as waist
circumference and WHR, are often employed to
investigate the relationship between body fat
distribution and metabolic and cardiovascular
diseases, although their direct connection to liver
enzyme activity is less frequently explored.

Inactivity and poor dietary habits are significant
risk factors for NAFLD. The primary strategy for
preventing and treating NAFLD involves weight
loss and lifestyle modifications, including dietary
changes and increased physical activity. High-
intensity interval training (HIIT) consists of
repeated bouts of high-intensity exercise lasting
from 20 seconds to several minutes, interspersed
with rest intervals of 1 to 5 minutes. This exercise
modality, typically performed 3 to 4 times per
week, is favored for its variety, appeal, and
metabolic benefits.

Recent original research has demonstrated that
HIIT can have beneficial effects on patients with
NAFLD. A systematic review investigated the
impacts of diet and exercise on liver function,
indicating that weight loss through dietary changes
may confer greater benefits for liver health
compared to exercise alone. A meta-analysis of 36
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studies involving 1,602 NAFLD patients reported
significant reductions in ALT and AST levels due
to exercise training. However, the effects of intense
interval training on serum liver enzyme levels and
body composition in NAFLD patients have not
been comprehensively analyzed in previous meta-
analytical studies. Therefore, the present meta-
analysis aims to evaluate the effects of intense
intermittent exercise on serum liver enzyme levels
and body composition in patients with NAFLD.

Methodology

A systematic search for relevant studies was
conducted across the following databases:
PubMed, Web of Science, SID, and Magiran.
Effect sizes and 95% confidence intervals (ClIs)
were calculated using a random effects model.

Results

A total of 10 studies and 227 subjects in patients
with non-alcoholic fatty liver disease were meta-
analyzed. The results showed that intense interval
training caused a significant decrease in ALT
[SMD=-1.91 (-1.47 To -0.94), P=0/001], AST
[SMD=-0.79 (-1.07 To -0.52), P=0/001], ALP
[SMD=-1.37 (-1.96 To -0.78), P=0/001], Body fat
percentage [SMD=-0.57 (-0.94 To -0.21),
P=0/002], BMI [SMD=-0.67 (-0.93 To -0.42),
P=0/001], Whr [SMD=-0.77 (-1.13 To -0.40),
P=0/001] compared to the control group in patients
with non-alcoholic fatty liver disease.

Discussion

The primary aim of this meta-analysis was to
investigate the effects of intense intermittent
exercise on serum levels of liver enzymes and body
composition in NAFLD patients. The analysis
revealed that high-intensity interval training (HIIT)
significantly decreased liver enzymes (ALT, AST,
ALP) in these patients. For instance, Fakhrpour et
al. (2022) noted reductions in ALT and AST levels
following HIIT compared to the control group.
Similarly, Khazuri and Shakrian (2020) reported
decreased levels of ALT, AST, and ALP due to
HIIT.

Several mechanisms may explain the exercise-
induced reduction in liver enzymes, such as the
positive regulation of antioxidant defenses, which
mitigate oxidative damage. Additionally, physical
activity may further lower AST and ALT levels by
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reducing inflammation. HIIT enhances various
physiological factors, including increased capillary
density in muscle fibers, elevated myoglobin and
hemoglobin levels, greater mitochondrial content
and size, and enhanced aerobic energy system
enzymes. These adaptations contribute positively
to reducing liver fat and improving liver health
indicators.

Moreover, the present study's findings indicated
that HIIT training significantly improved body
composition, including body fat percentage, BMI,
and WHR in NAFLD patients. Irji et al. (2021)
similarly reported that HIIT effectively decreased
body fat percentage, BMI, and WHR compared to
the control group. The mechanisms behind these
improvements may include increased fat oxidation
and elevated oxidative enzyme activity. HIIT has
been shown to stimulate muscle PGC1-alpha,
enhancing fat oxidation capacity. Although HIT
primarily operates anaerobically and may not
always lead to high rates of free fatty acid
oxidation, it significantly stimulates lipolysis due
to increased catecholamine and growth hormone
levels.

Furthermore, HIIT protocols often exhibit a
favorable carbohydrate-to-fat ratio, which can
enhance fat loss post-exercise by depleting muscle
glycogen. Increased adipose tissue activity leads to
elevated free fatty acids in circulation among
NAFLD patients, serving as a primary source for
intrahepatic triglycerides. Thus, while weight loss
is crucial for managing fatty liver, regular and
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appropriate exercise also improves insulin
sensitivity and regulates plasma lipid profiles,
providing multiple health benefits beyond weight
loss.

Conclusion

The results of this study demonstrated that HIT
exercises significantly reduced liver enzymes
(ALT, AST, ALP) and improved body composition
(body fat percentage, BMI, WHR) in patients with
non-alcoholic fatty liver disease. Therefore, HIIT
appears to be a practical and non-pharmacological
intervention for regulating liver enzymes and body
composition in individuals with NAFLD.
However, it is essential that any exercise regimen
for special populations, such as those with
cardiovascular issues, type 2 diabetes, or
hypertension, be conducted under expert
supervision. Proper management of exercise
variables—such as intensity, duration, and
frequency—is crucial to ensure safety and efficacy,
as neglecting these factors may lead to adverse
effects rather than positive outcomes.
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