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ABSTRACT

Purpose: The ginger medicinal plant has effective clinical effects in the treatment
of many metabolic diseases in the field of health. The aim of this study was to
investigate the effect of six weeks of resistance training along with ginger
supplementation on liver enzymes AST and ALP in inactive healthy men.
Materials and Methods: In this semi-experimental study, 40 inactive healthy men
with an age range of 21-25 years were voluntarily selected and randomly and
equally divided into four groups of training, training + ginger, ginger and control,
10 people in each group. The intervention groups participated in the training
program for six weeks, 3 sessions per week and each session for 40 minutes with
an intensity between 70 and 85% of the maximum repetition. The supplement
group received ginger capsules (Zintoma), containing 250 mg, 3 times a day before
each meal. Before and after training, AST and ALP levels were measured in all
four groups.

Results: The results of covariance analysis showed that there is a significant
difference between the groups in the values of AST (P=0.01) and ALP (P=0.02).
The results of the paired t test showed that the levels of AST and ALP decreased
significantly in the training + ginger group (P=0.001) and the training group
(P=0.02), these changes were not significant in the control and ginger groups
(P>0.05).

Conclusion: It seems that the simultaneous use of ginger supplement and
resistance training can be effective in improving liver enzymes.
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Extended abstract
Background: Understanding the interplay between sedentary time and physical activity in relation

to elevated liver enzymes in diverse global populations is essential to inform clinical and public health
interventions [1]. Give even more shockingly, lack of regular exercise or physical inactivity is the
"real cause of death.” One of the consequences of inactivity is non-alcoholic fatty liver disease
(NAFLD) and liver diseases [2]. The liver plays an important role in carbohydrate, fat and protein
metabolism, especially during exercise. It is also responsible for various functions such as blood
purification and storage, hormone metabolism and enzyme and bile production, vitamin storage and
coagulation factor production [3]. Liver contains proteins and enzymes with high antioxidant
capacity. It is assumed that oxidative stress is caused by reactive oxygen species (ROS) and this
causes various liver damages. Liver and bone diseases are often caused by an increase in ALP enzyme
levels, although the origin of alkaline phosphate may be from other tissues such as kidney and
leukocytes [4]. AST enzyme (aspartate transaminase) is naturally found in various types of tissues
such as liver, heart, muscle, kidney and brain. In general, the energy required for the functioning of
different organs of the body is released during a series of chemical reactions, and enzymes are
effective in accelerating these reactions. Among these enzymes during exercise are AST and ALP
[5]. Physical inactivity and fatty liver disease are closely related, but unfortunately, most of this
evidence is collected from cross-sectional observations. One of the first studies conducted by Hasieh
et al [6] showed that a decrease in the level of daily physical activity, one day per week versus three
days per week, is associated with an increased incidence of NAFLD. Presaging et al. (2007) reported
similar findings regarding higher intrahepatic fat content in non-alcoholic men and women who
reported reduced regular physical activity [7]. In clinical studies, it has been shown that silymarin
(Methanolic extract of ginger seeds), due to its anti-oxidant, anti-inflammatory, anti-fibrotic,
regenerating properties of liver cells and regulator of the body's immune system, is widely used for
treating a variety of liver damage diseases (cirrhosis, hepatitis and fatty liver), diabetes, osteoporosis,
regulation of fat and blood sugar [9]. Belk et al. (2010) investigated the effect of taking 2 grams of
ginger supplement per day after outdoor exercise, and concluded that ginger supplement reduces
muscle damage and inflammatory indicators after outdoor exercise. [10]. Esmailzadeh et al. (2017)
investigated the effect of aerobic exercise along with ginger supplementation in obese women with
type 2 diabetes. The results of this research showed that aerobic activity along with ginger
supplementation caused a significant decrease in the level of liver enzymes (AST and ALT) compared
to the control group [11]. Although the importance of sports training has been determined to reduce
the risks and prevent the spread of liver diseases. However, due to the lack of information regarding
the effect of ginger supplement and strength training on liver enzymes in inactive men and mainly
contradictory results regarding exercise training and ginger supplement, researchers are looking for
an answer to the question of whether six weeks of strength training with taking ginger supplement
affect liver enzymes in inactive healthy men?

Methodology: This study was a semi-experimental method. The research plan included pre-test and
post-test with the control group. The statistical population of the research consisted of inactive healthy
men of Kashan city. Before the research stages, all the conditions of the test were explained in a
briefing session and the consent form and questionnaires were given to the patients. Further, the
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subjects were randomly divided into four groups based on the conditions of entering the study: control
group, ginger supplement group, training group and supplement + training group (10 people in each
group). The resistance training protocol included 10 station movements in a circle. At the end, to
return the body to its original state and to cool down, the subjects walked for 10 minutes and did
muscle stretching. Subjects in the supplement and supplement + training groups took ginger capsules
containing 250 mg of ginger bought from Gol Daro company in three meals a day for six weeks. The
subject was placed in a sitting position and 5 cc of blood was taken from the forearm vein (anticubital
vein). For the purpose of statistical analysis, the normal state of the data (mean and standard deviation)
was used by the Shapiro-Wilk test, and the paired t-test was used to examine the intra-group changes,
and the covariance test was used to compare the difference between groups for posttests. If the result
of the covariance test was significant, Tukey's post hoc test was used to compare the paired groups.
Statistical analyzes were performed at a significance level of 0.05 using spss statistical software
(version 24).

Results: A total of 40 participants were included in the final analysis. There was no significant
difference between the values of age, weight, height and body mass index of the studied groups in
the pre-test (P>0.05). The results of the paired t test showed that there were a significant decrease
after six weeks in the serum AST level in the training + ginger group (P = 0.01) and the training group
(P = 0.02) and in the serum ALP level in the training + ginger group (P=0.001) and training group
(P=0.02). Also, the results of covariance test showed that there was a significant difference in the
values of AST (P=0.01) and ALP (P=0.02) between the groups. The results of Tukey's post hoc test
showed that the amount of AST was significantly different between the training + ginger and the
control groups (P=0.001), the training and the control groups (P=0.002), the training + ginger and the
ginger groups (P=0.03) and the training + ginger and the training groups (P=0.02). Also, in the amount
of ALP, there was a significant difference between the training + ginger and the control groups
(P=0.001), the training and the control groups (P=0.003), the training + ginger and the ginger groups
(P=0.02) and training + ginger and training groups (P=0.03).

The aim of this study was to investigate the effect of ginger supplementation along with six weeks of
strength training on the levels of liver enzymes in inactive healthy men. The results showed that six
weeks of resistance training and the use of ginger supplement induced a significant decrease in the
levels of liver enzymes AST and ALP in the training + ginger and the training groups. It was also
observed that there was a significant difference between the training + ginger and the control groups
and the training and the control groups. The results of this study are in line with the results of Farhadi
et al. (2022), Naibi Far et al. [12]. Ginger contains important and active elements that have important
physiological and pharmacological activities such as antioxidant, anti-inflammatory, analgesic and
anti-cardiovascular diseases [13]. On the other hand, ginger reduces the biosynthesis of cholesterol
and possibly increases the conversion of cholesterol into bile acids by affecting the liver [14]. An
increase in liver enzymes even in normal values is a predictor of type 2 diabetes, metabolic syndrome,
dyslipidemia and fatty liver, so the lower the level of liver enzymes of an athlete in the intensity of
exercise, it indicates that it reduces hepatocytic inflammation, which can ultimately be effective in
the athlete's performance.

Conclusion:

It seems that taking ginger supplements along with resistance activities can prevent the excessive
increase of ALP and AST in the liver after exercise. At the end, it is suggested to compare different
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training methods in a research in order to report the most effective training method to reduce liver
damage. Among the limitations of this research are the lack of measuring lipid profiles, daily activities
outside of the training program, the lack of accurate control of the subjects' caloric intake, the
impossibility of controlling the mental state of the subjects during exercise and determining the exact
amount Fatty liver referred to the biopsy method.
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