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ABSTRACT
Article Info: ¢ [T Nonalcoholic fatty liver disease is the most common chronic liver disorder. The present study
Received: 26 Jul 2019 : aimed to examine the effect of aerobic training along with Resveratrol on the cardiac expression of Mfn1
Accepted: 09 Oct 2019 and Mfn2 in nonalcoholic fatty liver disease male rats.
Available Online: 011an2020  (VISANE In this experimental study, 48 Wistar male rats were classified into two groups NAFLD (n=40)

and control-normal (n=8). NAFLD was induced in rats with a high-fat diet and then subdivided into five
subgroups NAFLD, SHAM, TRNAF, SUPNAF, and TRSUPNAF. Training groups have performed a running pro-
gram on a motor-driven treadmill for eight weeks. Resveratrol (20 mg/kg) was injected into the SUPNAF
and TRSUPNAF groups. Forty-eight hours after the last training session, the rats were anatomized; hearts
were removed and immediately frozen in liquid nitrogen and stored at -80°C for measuring the Mfnl
and Mfn2. Statistical analysis was performed using a 1-way analysis of variance Tukey post hoc tests, and
significance was accepted at P<0.05.
S The results showed that the induction of NAFLD reduced expression of Mfn1 (P=0.001) and
: Mfn2 (P=0.001) compared to control-normal. Also, in SUPNAF and RSUPNAF groups, Mfn1 (P=0.002 and
Key words: P=0.017 respectively) and Mfn2 (P=0.000 and P=0.000 respectively) increased significantly compared to

Exercise, Herbs, Mito- the NAFLD group.

chondrial dynamics, The combination of aerobic exercise and resveratrol may be due to changes in expression of

Fatty liver * mitochondrial fusion, modifying indexes apoptosis induced by oxidative stress in NAFLD patients.
Extended Abstract fat, which disrupts mitochondrial function, loss of mem-

brane potential, decreased oxygen, and increased ROS pro-

1. Introduction duction [5, 6].
Non-alcoholic fatty liver disease is a According to the various research, it has been reported
chronic liver disorder [1]. This metabolic that regular aerobic activity can reduce fat and liver vulner-
disorder can affect mitochondrial dynam- ability and reduce inflammation in non-alcoholic fatty liver.
ics [3]. The decrease in fusion proteins in It has also been reported that resveratrol due to its polyphe-
fatty liver disease is due to an increase in
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nol compounds can reduce the vulnerability of fatty liver
and mitochondrial dynamics in cardiac myocytes [13].

The aim of this study was to investigate the effect of aero-
bic exercise supplemented with resveratrol on the expres-
sion of MFnl and MFn2 in cardiac mitochondrial myo-
cytes in a non-alcoholic fatty liver animal model.

2. Materials and Methods

In this experimental study, 48 Wistar eight-week-old male
rats were selected as the sample and randomly divided into
diseased group (NAFLD) and Control-healthy group (CN).
Control rats were fed a standard diet; they were fed a high-
fat diet for 6 weeks to induce NAFLD [21].

The diseased group rats itself were divided into 5 experi-
mental subgroups: Diseased (NAFLD), Sham (SHAM),
Practice-Patient (TRNAF), Supplement-Patient (SUPNAF),
and Practice-Supplement-Patient (TRSUPNAF). The train-
ing program was eight weeks, starting at 15 m/min for the
first week, 5 min for each session, and 1-2 m/min for each
session. The time was also increased by 2-4 min, reaching at
speed of 20 m/min in the fourth week; the time met 60 min
and remained unchanged until the last week [22].

In the SUPNAF and TRSUPNAF groups, resveratrol was
injected intraperitoneally at a dose of 20 mg/kg [23]. Real
time PCR was used to evaluate the expression of MFn1 and
MFn2. One-way ANOVA and Tukey post hoc test were
used for statistical analysis at the significant level of P<0.05.

3. Results

Data analysis showed that there was a significant differ-
ence in the rate of MFnl expression of cardiomyocytes
between different groups (F=11.743, P=0.000). The Tukey
post hoc test showed significant differences between fol-

0.00007

0.00006

ression
—

£ 0.00005
@

2 0.00004
0.00003
0.00002
0.00001

) -a

Normalized MFn1 ge

CN NAFLD

a
SHAM

.
3 Q":' Complementary Medicine Journal
Arak University of Medical Sciences

lowing groups: CN groups with NAFLD (P=0.001),
SHAM (P=0.001), and TRNAF (P=0.001); between
NAFLD group with SUPNAF (P=0.002) and TRSUP-
NAF (P=0.017); between SHAM group with SUPNAF
(P=0.002) and TRSUPNAF (P=0.015); and also between
TRNAF and TRSUPNAF group (P=0.013) (Figure 1).

Other results of this study showed a significant dif-
ference in the rate of Mfn2 expression of cardiomyo-
cytes between different groups (P=0.000, F=27.482).
The Tukey post hoc test showed significant differences
between following groups: CN groups with NAFLD
(P=0.001), SHAM (P=0.001) and TRNAF (P=0.001);
between NAFLD group with SUPNAF (P=0.000) and
TRSUPNAF (P=0.000); between SHAM group with
SUPNAF (P=0.000) and TRSUPNAF (P=0.000); and
also between TRNAF group with SUPNAF (0.000) and
TRSUPNAF (P=0.000) (Figure 2).

4. Discussion

The results of this study showed that MFnl and MFn2 ex-
pression was significantly decreased in the fatty liver mice
compared to the healthy group. The reason for the decrease
in these parameters may be due to the fusion protein imbal-
ance. The decrease in the balance between fusion proteins in
fatty liver disease is due to an increase in fat, which disrupts
mitochondrial function [5, 6]. Excessive ROS induced by
fatty liver can induce apoptosis and cardiac necrosis [26].

Liu et al. (2014) in a study on male fatty liver model rats
reported a decrease in MFnl and MFn2 [16]. In NAFLD,
mitochondrial dysfunction inhibits MFn2, resulting in de-
creased mitochondrial respiration of cardiac myocytes and
increased susceptibility to oxidative stress [11]. Other re-
sults of this study showed a significant increase in MFnl
and MFn2 expression in extract and exercise-extract groups
compared to the diseased group.
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Figure 1. Changes in MFn1 expression in cardiomyocytes in different groups
a. difference with healthy control (CN); b. difference with diseased group (NAFLD); c. difference with sham (SHAM); d. difference

with practice-patient (TRNAF). At the 0.05 level.
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Figure 2. Changes in MFn2 cardiomyocyte expression in different groups
a. difference with healthy control (CN); b. difference with diseased group (NAFLD); c. difference with sham (SHAM); d. difference

with practice-patient (TRNAF) At the 0.05 level.

Regular physical activity reduces inflammatory markers
and increases capacity or antioxidant activity and reduces
oxidative stress [5]. The decrease in oxidative stress indices
is associated with increased expression of MFn1 and MFn2
genes, which enhances mitochondrial fusion activity [39].

Our findings indicate that administration of resveratrol
along with aerobic exercise has a greater therapeutic effect
on increased cardiac MFnl and MFn2 expression than
exercise alone. The use of resveratrol is associated with
decreased ROS production and decreased expression of
inflammatory cytokines as well as increased anti-inflam-
matory markers and improved antioxidant status [13].
Resveratrol appears to induce mitochondrial biogenesis by
activating AMPK and mitochondrial transcription factors
[43]. Aerobic exercise along with antioxidant supplements,
including resveratrol, greatly help to inhibit the production
of free radicals and oxidative stress in cardiac tissue cells
of NAFLD patients, thereby enhancing the expression of
fusion genes.
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