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ABSTRACT

[T Non-Alcoholic Fatty Liver Disease (NAFLD) is the most common cause of liver disease. This
study aims to evaluate the effect of High Intensity Interval Training (HIIT) and Loquat Leaf Extract (LLE)
consumption on liver enzymes in obese men with NAFLD.

YIETGEEE In this quasi-experimental study, 40 men with NAFLD (BMI: 33.92+1.82 kg/m?) participated and
randomly divided into four groups: HIIT (n=10), LLE (n= 10), LLE+HIIT (n=10) and control (n=10). Exercises
were performed for 8 weeks, 3 sessions per week, each for 60 minutes with an intensity between 80-95%
of heart rate reserve. Two capsules of 250 mg LLE was administrated daily for 8 weeks. Serum levels of
Aspartate Aminotransferase (AST), Alkaline Phosphatase (ALP), and Alanine Aminotransferase (ALT) were
measured before and 48 hours after the intervention.

IR The results of paired t-test showed that the post-test serum levels of ALT, AST and ALP in the
LLE+HIIT (P=0.01, 0.01, 0.01) and HIIT groups decreased significantly (P=0.02, 0.01, 0.001). These changes
were not significant in the control and LLE groups (P=0.05). The results of Tukey’s test showed that serum
levels of ALT, AST and ALP in the LLE+HIIT and HIIT groups had the highest significant decrease (P=0.001)
compared to the control group, while ALT and ALP serum levels in the LLE+HIIT group compared to the
LLE group (P=0.03) and in the HIIT group compared to the control group (P=0.02) had the lowest decrease
after eight weeks of intervention.

It seems that consumption of LLE along with high- HIIT leads to a decrease in the level of liver

liver disease enzymes in men with NAFLD. It is recommended that patients with NAFLD use this technique to improve
their liver conditions.
Extended Abstract important causes of chronic liver disease in children and

1. Introduction
n recent years, Non-alcoholic Fatty Liver Disease

(NAFLD) has received a lot of attention as the
most common liver disease and one of the most
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adults [1]. The main mechanism that leads to NAFLD is
not fully known yet, but factors such as obesity, metabolic
syndrome, lack of antioxidant resources in the body, genet-
ics, unhealthy and sedentary lifestyle and poor nutrition can
be effective in the development of this disease [4]. Loquat
is a subtropical plant belonging to the Rosaceae family with
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high medicinal value. It has been reported that the extracts
of its various tissues (leaves, seeds and fruits) have great
therapeutic effects in terms of biological activity. Ursolic
acid has several biological activities including anti-oxida-
tion, anti-inflammatory, anti-cancer and liver protection
[13]. On the other hand, exercise can have positive effects
on the treatment, control and prevention of NAFLD. Ex-
ercise is one of the main regulators of hepatic metabolism
by increasing beta oxidation and decreasing lipogenesis.
Studies have shown that High Intensity Interval Training
(HIIT) is a good strategy to reduce the plasma concentra-
tions of liver enzymes, lipid profile, insulin resistance and
fat content [27]. This study aims to assess whether 8 weeks
of HIIT with Loquat Leaf Extract (LLE) supplementation
can affect the liver enzymes of obese men with NAFLD.

2. Materials and Methods

This is a quasi-experimental study with a pre-test/post-
test design using a control group. The study population
consists of all patients with NAFLD referred to the di-
gestive health clinics in Qazvin province of Iran. After
sending invitations, 55 volunteered to participate in the
study. Of them, 40 were randomly selected and entered
into the study based on the inclusion criteria and under
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the supervision of a physician. They were randomly
divided into four groups: HIIT (n=10), LLE (n=10),
HIIT+LLE (n=10) and control (n=10). LLE was admin-
istered for 8 weeks, 2 capsules per day. Each capsule
contained 250 mg of LLE (Choufarm, South Korea)
[31]. Exercises were performed for 8 weeks, 3 sessions
per week for 60 minutes with an intensity of 80-95% of
heart rate reserve. Serum levels of AST, ALP, and ALT
were measured by kits made by Pars Azmoun Company
in Iran using enzymatic method before the intervention
and 48 hours after the last training session and supple-
mentation. Data analysis was performed using analysis
of covariance and Tukey’s post hoc test considering the
significance level at 0.05.

3. Results

There was no significant difference between the studied
groups in terms of age, weight, height, body mass index
and body fat percentage (P>0.05). The results of paired
t-test showed that after eight weeks of HIIT and LLE
consumption, serum ALT level significantly decreased
in the HIIT+LLE (P=0.01) and HIIT (P=0.02) groups;
serum AST level also significantly decreased in the in
the HIIT+LLE (P=0.01) and HIIT (P=0.01) groups; se-

Table 1. Results of analysis of variance and paired t-test for within-group and between-group comparisons

Mean#SD Within-group Between-group
Variable Group Comparison Comparison
Pre-test Post-test t Sig. F Sig.
HIT+LLE 38.20+4.61 29.40+4.10 -1.26 0.01*
AT Control 34+3.61 34.20+3.42 -0.96 0.24
(/L) 2.26 0.001*
HIT 34.20+4.52 30.40+3.75 2.27 0.02*
LLE 36.60+2.97 35.85+4.04 1.86 0.06
HIIT+LLE 28.80+3.56 26.10+2.70 0.98 0.01*
Control 21.20+2.21 20.65+2.11 1.53 0.78
AST "
(/L) 1.81 0.001
HIT 22+2.81 18.80+1.94 1.17 0.01*
Supplementation 24.20+2.15 23.70+3.40 -2.06 0.07
HIIT+supplementation 236.10+28.54 212.40+28.30 1.18 0.01*
Control 235.90+29.11 236.09+25.12 1.78 0.28
ALP «
(u/L) 3.24 0.04
HIT 234.85+29.94 223.54+26.14 1.16 0.001*
Supplementation 235.70+30.29 233.70+28.31 -1.08 0.07
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*Significant difference between pre-test and post-test scores (P<0.05); “Significant difference between groups.
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rum ALP level also significantly decreased in the in the
HIIT+LLE (P=0.01) and HIIT (P=0.001) groups. Anal-
ysis of covariance was used to compare the post-test
scores of the groups whose results showed a significant
difference between the groups in ALT (P=0.001), AST
(P=0.001) and ALP (P=0.04) (Table 1).

4. Conclusion

The results of this study regarding the effects of inter-
val training are consistent with the results of Galedari
etal [33] and Najafi et al. [34] but against the results of
Saji et al. [37], Fealy et al. [38] and Hallsworth et al.
[39]. This discrepancy may be due to difference in the
duration, type, and intensity of training. In Saji et al’s
study, only resistance training was used while in Fealy
et al’s study, endurance training was in NAFLD patients
[37, 38]. HIIT increases lipid oxidation, insulin sensitiv-
ity, and basal metabolic rate; therefore, it is possible that
decreased levels of ALT (long half-life with the high-
est amount in liver tissue) and AST (shorter half-life)
reduces liver enzymes by increasing basal metabolic
rate and increasing lipid oxidation [36]. Loquat also has
high antioxidant properties which is highly related to the
phenolics and flavonoids that can be found in this plant
[40]. It seems that the possible effectiveness of LLE in
improving liver enzymes can be related to the antioxi-
dant properties of ursolic acid in the plant leaves. This
acid inhibits lipid peroxidation of cellular membranes
by having abundant antioxidant properties and neutral-
izing free radicals. Moreover, it exhibits anti-inflamma-
tory activity by decreasing cellular levels of hydrogen
peroxide and nitric oxide. Therefore, due to the antioxi-
dant and anti-inflammatory properties of ursolic acid, a
decrease in the activity of liver enzymes is predictable
[23]. Possible mechanisms of action of ursolic acid in-
clude a significant response with increased apoptosis in
the ROS pathway, inhibition of hyperlipidemia-induced
IREla gene activation, and JNK phosphorylation re-
ported in the liver of db/db mice [45]. Overall, based
on the results it can be argued that simultaneous use of
LLE and HIIT can be more beneficial in improving liver
enzyme status than when they are used alone.

It seems that consumption of LLE along with perform-

ing HIIT leads to a decrease in the level of liver enzymes
in men with NAFLD.
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