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Abstract

Aim: The aim of this study was to evaluate the effect of eight weeks of high-intensity
intermittent exercise (HIIT) swimming on TNF-a and TLR4 in rats with nonalcoholic
steatohepatitis (NASH). Methods: rats aged 6 to 8 years were randomly divided into healthy (n
= 20) and patient (high fat diet (HFD)) (n=20) groups. The HFD lasted for 8 weeks until the rats
became infected with NASH. After induction of the disease, the patient group was randomly
divided into 2 groups: patient- inactive (n=10), patient-swimming (n=10); Also, the healthy
group was divided into two groups: healthy-inactive (n=10) and healthy-swimming group
(n=10). The HIIT swimming exercise consisted of 14 20-second swimming sessions with a 10-
second break between each session (three days a week for eight weeks). In the intermittent
exercise of the load in the first week, the weight was 7% of the body weight of each rat and 1%
was added to it every week. TLR4 protein was measured from liver tissue by Western blotting
and TNF-a from serum. One-way ANOVA and Bonferroni post hoc test (p <0.05) were used t0  gcan  this QR code to see the
determine the differences between the groups. Results: in healthy-swimming and patient-  accompanying video, or visit
swimming groups there was a significant decrease in the TNF-a variable compared to the  janssp.azaruniv.ac.ir

sedentary patient (P=0.001) and in the TLR4 variable in the healthy-swimming group relative to
the patient. There was a significant decrease in inactive (P=0.04) and a non-significant decrease

in the patient-swimming group compared to the sedentary patient (P=0.87). Conclusion: This > o Ms SIqunt of spo.rts
type of exercise in patients with NASH had a greater effect on TNF-o than TLR-4 and in general, nutrionion,Zand  Higher Education
it can be said that HIIT swimming training are useful on the level of liver inflammation in NASH Institute, shiraz, Iran.
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Extended abstract

Background

Non-alcoholic Steatohepatitis is a phase of non-alcoholic fatty liver disease that is infected with inflammation. The release of
inflammatory factors such as tumor Necrosis factor alpha (TNF-a) and activation of Toll-like receptor 4 (TLR4) in the liver enhance
inflammation (1, 2).currently, there is no approved drug treatment for NASH, and non-pharmaceutical treatment, including intensified
physical activity, has been emphasized (8). In this disease with cellular-molecular approach, there is slight research on the effect of
swimming on the improvement of inflammatory and anti-inflammatory biomarkers and it is still under investigation (13) Therefore, in
the present study, the effect of eight weeks of high-intensity interval water training on TLR-4 and TNF-o. in male rats with non-alcoholic
steatohepatitis (NASH) by high-fat diet was investigated.

Materials and Methods: Initially, Spragodavali rats with an average weight of 230£20 g, aged 6 to 8 years were randomly divided
into two groups: healthy (n = 20) and patient (high fat diet (HFD) (n = 20). The high-fat emulsion diet consisted of 77% fat, 14%
protein and 9% carbohydrates and was treated by nasogastric tube (10 ml/kg) once a day for 8 weeks, until the rats were suffering from
NASH. After induction of the disease, the patient group was randomly divided into two groups: patient-sedentary (CD) (n=10), patient-
swimming (n=10), and healthy group was divided into two groups: healthy-sedentary (C) (n=10) and healthy-swimming group SH (h=
10). HIIT Swimming Exercise included 14 times 20 seconds with 10 seconds rest between each time (three days a week for eight
weeks). In the first week's periodic exercise, the weight was 7 % of the body weight each and was added 1 % each week; As the last
week (eighth) swimming with 14 % weight of their body weight that was closed to the root of their tail (Table 1) (18). Exercises were
performed in the evening, which is the best time to exercise in the rhythm of relaxed natural activities (19). After 48 hours of the last
training session, the rats were anesthetized with Ketamine and Xylazine. After isolation, their serums were stored at -20 centigrade and
liver tissue at -80 centigrade for final analysis. TNF-a were measured from blood serum through ELISA technique and TLR4 protein
from liver tissue via western blot technique. To determine the differences between the groups, one-way ANOVA statistical test and
Bonfrroni post hoc test (p<0.05) were used.

Findings: The results of statistical analysis indicated that in the healthy-swimming and patient-swimming groups there was a
significant decrease in healthy swimming and patient- swimming groups in compared with sedentary patient in TNF-o variable
(P=0.001) and in TLR4 variable in healthy-swimming group, there was a significant decrease in sedentary patient (P=0.04) and in the
patient-swimming group, there was a significant decrease in sedentary (P=0.87) compared to the sedentary patient. Based on the results
of variance analysis test, it can be concluded that there was a significant difference between the mean of TNF-a (F(3,20=57.07,P<0.05).
According to the results of Bonfrroni post hoc test, these differences were in TNF-a variable, between groups (C-DC), (C-SD), (C-
SH), (CD-SD), (CD-SH), (SH-SD). According to chart 1, there was a significant difference in TLR4 variable (F3,4=5.858,P<0.05) F
exists in all four groups. Pursuant to the results of Bonfrroni post hoc test, we find that this variable has a significant difference between
groups (C-DC), (C-SD), (C-SH), (CD-SD), (CD-SH), (SH-SD). However, despite the decrease of this variable in the SD group
compared to CD, it was not significant.
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Chart 1-The level of TLR4 protein among four groups.*: Significant difference between Group C and CD, SD. #: Significant difference
between CD group and SH, (P <0.05).

C= healthy -sedentary

CD-=patient — sedentary

SD=patient- swimming

SH= healthy- swimming

Conclusion: The aim of this study was to investigate the effect of eight weeks of high intensity interval swimming training on TNF-a,
and TLR4 in rats with non-alcoholic Steatohepatitis (NASH). The results showed that following eight weeks of high-intensity interval
swimming training, serum TNF-o, level increased significantly in the sedentary patient group compared to other groups. Also, there
was a significant decrease in this factor in the patient-swimming group compared to the inactivity patient group. Moreover, the amount
of TLR4 protein in the patient-sedentary group increased in comparison with the patient group, but it was not significant. These results
demonstrate that the disease enhances inflammation as well as eight weeks of high intensity interval swimming exercises have a positive

effect and significant reduction on inflammatory cytokine TNF-o and TLR4 protein .The reduction of TNF-a and TLR-4 in the training

group has several physiological reasons; one is the presumptive reduction of visceral fat within the liver, the other is an enhancement
in the volume of skeletal muscle that occurs due to exercise and the last is probabilistic increment in the concentration of anti-
inflammatory cytokines (16,27).

Avrticle message: Since non-alcoholic Steatohepatitis disease has a rising trend, it is more considerable to carry out sports investigation
on these patients. Therefore, the results of the present study represented that high intensity swimming interval training had a greater
effect on TNF-a variable than TLR-4. Totally, it can be deduced that eight weeks of high intensity interval swimming exercises
improves the inflammatory factors associated with non-alcoholic Steatohepatitis. However, in order to obtain a deterministic
consequence, this type of exercise should be studied in human studies in this patient community.
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