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ABSTRACT

This study aims to evaluate the effect of different intensities of aerobic train-
ing on the expression of transcription factor 4 (TCF4) and C/EBP homologous protein (CHOP10) genes in
subcutaneous adipose tissue of male Wistar rats.

In this experimental study, 32 male Wistar rats with a mean age of 6 weeks and
a weight of 237433 gr were used. Then, they were randomly divided into four groups of 8, including
control group, moderate-intensity aerobic training (MIT), high-intensity aerobic training (HIT), and high-
intensity interval aerobic training (HIIT). The MIT group trained at an intensity of 65% VO2max for 47
minutes. The HIT group running at a speed of 20 meters per minute with an increasing inclination for
40 minutes. The HIIT group trained at an intensity of 90-100% VO2max for 37 minutes. Adipose tissue
sample was collected 24 hours after the last training session to evaluate the expression of TCF4 and
CHOP10 genes by real-time PCR method.

[T There was a significant difference in the expression of CHOP10 gene in the subcutaneous tissue
of male Wistar rats in the HIIT group compared to the MIT and control group (P=0.004). However, no sig-
nificant difference was observed between HIIT and HIT groups (P=1). In addition, there was a significant
difference in TCF4 gene expression in the HIIT group compared to the control group (P=0.006). However,
no significant difference was observed between HIIT and HIT groups (P=1)
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Extended Abstract

Introduction

Adipose tissue is an active endocrine organ

that secretes bioactive molecules called adi-

pokines that participate in the regulation of

metabolic homeostasis. Some studies have

reported that in addition to nutrition, some
genes have an effect on the growth and proliferation of sub-
cutaneous adipose tissue. One of these genes is transcription
factor 4 (TCF4). Mutations in TCF4 can cause digestive
problems that may result in the growth and proliferation of
subcutaneous fat cells. Some genes act as an antagonist of
TCF4 and prevent the reproduction and transcription of this
gene. One of these genes is CHOP10 (C/EBP homologous
protein). It is a basic-leucine zipper protein that plays a role
in differentiation and apoptosis. The CHOP10 is involved in
a variety of stress response pathways, including endoplasmic
reticulum (ER) stress, redox stress, and nutrient deprivation.
The functional role of CHOP10 in apoptosis and inhibition
of adipose differentiation has already been reported.

One of the factors affecting fat metabolism is exercise.
Exercise programs play a significant role in modulating the
levels of adipokines secreted from adipose tissue and insulin
resistance by reducing the number of fat cells, improving the
secretory function of these cells, and reducing the content of
macrophages in adipose tissue. It has been shown that the
type and intensity of physical activity have different effects
on energy metabolism. Aerobic exercises such as walking,
cycling are low-cost therapeutic methods that are performed
at low to moderate intensity for at least 30 minutes and 5 ses-
sions per week to reduce metabolic risks, although, people
are not able to implement these programs regularly. There-
fore, there is a need for different intensities of aerobic exer-
cises. High-intensity aerobic exercise has beneficial effects
on important metabolic risk factors compared to low-intensi-
ty aerobic exercise. According to studies, adding intensity to
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exercises is more effective than adding volume to exercises
in improving metabolic diseases. In recent years, there have
been extensive studies on high-intensity training (HIT) and
high-volume training (HVT) in terms of their differences and
similarities in adaptations. The present study aims to inves-
tigate the effect of 8 weeks of HIT compared to HVT on
expression of TCF4 and CHOP10 genes in subcutaneous
adipose tissue in male rats.

Methods:

In this experimental study, 32 male Wistar rats with an
mean age of 6 weeks and a mean weight of 237433 g were
selected. Then, they were randomly divided into four groups
of 8 including control group, moderate-intensity training
(MIT), high-intensity training (HIT), high-intensity interval
training (HIIT). The MIT group ran at a constant intensity
of 65% of VO2max for 47 minutes. The HIT group ran at a
speed of 20 meters per minute with an increasing slope for
40 minutes, and the HIIT group trained at an intensity of 90-
100% of VO2max for 37 minutes. Adipose tissue sampling
was done 48 hours after the last training session to measure
the expressions of TCF4 and CHOP10 genes by real-time
PCR method. After collecting the data, they were analyzed
in SPSS software, version 20 statistical. The significance
level was P<0.05. First, the normality of data distribution
was examined using Shapiro-Wilk test. To determine the
significance of the difference in variables among the study
groups, Kruskal-Wallis test was used followed by the least
significant difference test.

Results

The results of the Kruskal-Wallis test showed a significant
difference between the three groups of HIIT, MIT and HIT
in expression of TCF4 (P=0.011) and CHOP10 (P=0.008)
genes (Figures 1 and 2) in subcutaneous adipose tissue of
male Wistar rats.
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Figure 1. Changes in expression of TCF4 gene in different groups.* Significant difference compared to the control group (P<0.05)

Khishbin M, et al. 8 weeks of High Intensity Training vs High Volume Training on TCF4/CHOP10 Gene . JSMJ. 2022; 21(2):278-291



http://jsmj.ajums.ac.ir/?lang=en

Jundishapur

Journal of Medical Sciences

June, July 2022. Volume 21. Number 2

CHOP10

0/09
0/08
0/07
0/06

0/05

Relative/GAPDH

0/04
0/03
0/02
0/01

0
HIT

MIT

*

hilt co Jundishapur

Journal of Medical Sciences

Figure 2. Changes in expression of CHOP10 gene in different groups. * Significant difference compared to the control group (P<0.05)

There was a significant difference between the HIIT and
control groups in TCF4 (P=0.006) and CHOP10 (P=0.004),
but no significant difference was observed between the
other groups.

Discussion

Overexpression of TCF4 causes higher production of pri-
mary adipocytes and their differentiation into subcutane-
ous fat. If this gene is overexpressed, it will cause obesity
and related diseases such as hyperlipidemia, heart diseases,
and diabetes. Overexpression of TCF4, which disrupts Wnt
signaling pathway, stimulates the differentiation of primary
adipocytes into mature adipocytes. Our results are consis-
tent with the results of Fayaz et al. (2019), who showed that
moderate-intensity aerobic activity reduced Wnt signaling
compared to HIIT. Markewicz et al. (2019) concluded that
TCF4 causes the differentiation of adipose tissue.

Evidence shows that CHOP10 temporarily inhibit the
growth of primary adipocytes. Based on the findings of our
study, HIIT increased the expression of CHOP10; as a re-
sult, primary fat cells were transformed into mature fat cells.
Previous studies have shown that CHOP10 can protect cell
survival by the regulation of autophagy in the early stages
(before irreversible ER stress). Our results are consistent
with the results of Bozi et al. (2016), who showed that aero-
bic exercise increased the amount of CHOP protein in a rate
model of heart failure. In another study, it was reported that
exercise increased the expression of ER proteins in the liver
of obese rats and improved mitochondrial biogenesis.

More studies are needed to accurately understand the ef-
fective mechanisms caused by exercise. Since the role of
exercise on mitochondrial biogenesis and fat metabolism has
already been identified in many studies and it has been re-
ported that the PGCla-ATF6a signaling pathway increases
CHORP protein level in skeletal muscles, more study on this

signaling pathway that is known as ER homeostasis, is rec-
ommended in skeletal or cardiac muscles.

It can be concluded that the expression of TCF4 and
CHOP10 decreased after HIIT. These findings show that
HIIT is effective in controlling the expression of genes in-
volved in fat metabolism.
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12. 8-week control

13. Moderate-Intensity Training (MIT)
14. High-Intensity Training (HIT)

15. High-Intensity Interval Training (HIIT)
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ABSTRACT

This study aims to assess changes in anterior chamber parameters after pro-
phylactic laser peripheral iridotomy (LPI) in patients with primary angle-closure suspect (PACS).

In this study, 43 patients (86 eyes) with PACS (Mean age: 55.16+9.14 years) par-
ticipated. The anterior chamber parameters including anterior chamber volume (ACV), anterior cham-
ber angle (ACA) and central anterior chamber depth (CACD) were extracted from the Pentacam map at
0-180° meridian before and one month after prophylactic LPI.

[{EEMTE The only parameter that had a significant increase after LPI was ACV, which increased from
99.26+19.57 mm? to 113.09+19.712 mm?3 after LPI (P<0.001). The relationship between age and ACV
changes after LPI was statistically significant (P=0.014), indicating that the increase of age is associated
with the increased of ACV after LPI. The relationship of ACV and ACD with their initial values was statisti-
cally significant, such that with the increase of the initial values of ACV and ACD, their changes decrease.
Due to the lack of significant increase in CACD after LPI, the relationship between its changes after LPI
and its initial value cannot be relied upon.

[@TEIER ACV is the only anterior chamber parameter that changes significantly after prophylactic LPI.
This parameter can be used as a measurable scale to evaluate and monitor the eyes of patients with

: PACS. Among the PACS cases, older patients and patients with lower initial ACV have greater increase of
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Extended Abstract

Introduction

he prevalence of primary angle-closure glau-

coma (PACG) varies among different races

and is more common in Asians. It prevents

aqueous humor outflow from the trabecu-
lar meshwork, which increases intraocular pressure (IOP).
The IOP elevation causes destruction of ganglion cells, op-
tic nerve head axons, and vision loss. There are two main
mechanisms that cause PACG; pupillary block and plateau
iris configuration. The European glaucoma society has di-
vided the PACG into three categories based on the natural
course of the disease. Primary angle-closure suspect (PACS)
occurs when there is a contact between iris and trabecular
meshwork in 180 degrees or more, but there is no evidence
of peripheral anterior synechiae (PAS), elevated IOP, or optic
nerve damage. If PAS is present and the IOP is elevated, pri-
mary angle closure (PAC) will occur. If these changes lead to
optic nerve damage, the condition is known as PACG, which
accounts for 25% of all glaucoma cases. One of the com-
mon methods to prevent glaucoma in PACS and to treat PAC
and PACG is laser peripheral iridotomy (LPI). Although the
effect of LPI on the anterior chamber parameters including
anterior chamber volume (ACV), anterior chamber angle
(ACA) and central anterior chamber depth (CACD) in eyes
with PAC and PACG has been widely investigated, but lim-
ited studies have been conducted on these parameters in eyes
with PACS. In this regard, this study aims to evaluate the
effect of prophylactic LPI on the ACV, ACA, and CACD in
eyes with PACS using Pentacam.

Methods

This prospective descriptive epidemiological study was
conducted in Imam Khomeini Hospital in Ahvaz, Iran. All
patients with clinical diagnosis of PACS and anterior cham-
ber angle <20 degrees with optical coherence tomography
who were candidates for prophylactic LPI were included in
this study (n=43). Patients with history or symptoms of eye
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diseases including glaucoma, uveitis, corneal disorders (e.g.
keratoconus, pterygium and corneal ectasia), diabetic reti-
nopathy, history of ocular trauma, surgery or laser therapy,
history of hypertension, anticholinergic drug use, local/sys-
temic sympathomimetic, and those who did not return for
follow-up were excluded. PACS was diagnosed according
to the European Glaucoma Society Guidelines. LPI was per-
formed on both eyes of all patients. ACV, ACA and CACD
were extracted from the Pentacam map at 0-180° meridian
before and one month after LPI for statistical analysis.

Results

Of 43 patients with PACS, 8 were male (18.6%) and 35
were female (81.4%). Their mean age was 55.16+9.14 years.
To investigate the effect of LPI on the anterior chamber
parameters, paired samples t-test was used whose results
showed that only the changes in ACV was statistically sig-
nificant (Table 1).

Spearman’s correlation test was used to investigate the re-
lationship of ACV, ACA and CACD changes after LPI with
age. The results showed that only the relationship between
ACV and age was statistically significant (Table 2), indicat-
ing that the increase of age can increase the ACV after LPI,
but the correlation coefficient of 0.264 indicated that this cor-
relation was small.

Spearman’s correlation test was also used to investigate the
relationship of the changes in anterior chamber parameters
after LPI with their initial values. The results showed that
the relationship of ACV and CACD with their initial values
were statistically significant, but this relationship was weak.
Negative correlation coefficient in both tests indicated that
by increasing the initial values of CACD and ACV, their
changes after LPI decrease (Table 3).

Table 1. Comparative table of LPI effect on anterior chamber parameters

Mean+SD
Variables P
Before LPI After LPI
ACV 113.09£19.712 mm?3 (67-152) 99.26+19.57 mm3 (53-149) <0.001
ACA 28.12+5.489 (17.9-46.1) 27.68+5.03272 (18.8-43.1) 0.15
CACD 2.2140.22 mm (1.64-2.77) 2.2+0.22 mm (1.58-2.74) 0.097
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