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Abstract

Homeobox C8 (HOXC8) and Homeobox C9 (HOXC9) are hemoproteins involving in
white adipose tissue (WAT) development. The current study aimed to investigate the
effect of endurance training on gene expression of HOXC8 and HOXC9 in subcutaneous
WAT. For this, 16 Wistar rats (8 weeks old, an average of 210 gram) were divided into
1) control (n=8), and 2) endurance training (n=8) groups. The subjects of the training
group underwent continuous endurance training (by the average speed of 25 m/min; the
average duration of 25 min) on the treadmill for eight weeks (5 sessions per week). Real-
time PCR was used to measure the gene expression of subcutaneous tissue. Data showed
that uncoupling protein 1 (UCP1) expression was significantly higher in the trained
group than control (P=0.018). However, the gene expression of HOXC8 and HOXC9
was not significantly different between trained and control groups (Phoxcs=0.36;
Phoxco=0.52). The results of the present study indicated that the endurance training did
not change the gene expression of HOXC8 and HOXC9 in subcutaneous WAT, likely
representing that the endurance training could not change the features regarding to
whitening and browning of WAT.
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Extended Abstract

Background and Purpose

Browning of white adipose tissue (WAT) plays an essential role in energy
expenditure and, thus, in protection against obesity (1). Homeobox C8 (HOXCB8)
as a white-fat regulatory factor and homeobox C9 (HOXC9) as a brite-fat
regulatory factor are complicated in gene expression related to the browning of
WAT (2).

Although the role of exercise training on the expression of uncoupling protein 1
(UCP1) and browning of WAT has been established (3), the effect of exercise
training on HOXC8 and HOXC9 has not yet been determined. This study aimed
to investigate the effect of endurance training on gene expression of HOXC8 and
HOXC9 in subcutaneous in WAT.

Methods

Sixteen male Wistar rats (eight weeks old) were used as study subjects. The rats
were randomly assigned into 1) control (n=8), and 2) endurance training (n=8)
groups.

The rats of the endurance training group were subjected to aerobic training for
eight weeks (five sessions per week). The aerobic training was done as a
continuous running protocol on a rodent treadmill at 0% inclination. The training
load was progressively increased from 20 min per session at 15 m/min in the
first week to 35 min at 30 m/min in the last week of the protocol. The animals
were euthanized 48 h after the last session of exercise training to avoid exercise-
related acute effects.

After fasting overnight, the animals were euthanized, and the subcutaneous
(inguinal) WAT depots were quickly dissected out.

Relative gene expression of UCP1, HOXCS8, and HOXC9 was measured by a
real-time PCR method that consists of multiple stages, including RNA
extraction, cDNA synthesis, primers design, real-time PCR, and quantification
of gene expression.

Data of gene expression were analyzed using an independent t-test by SPSS 22.
A p-value of p<0.05 was considered statistically significant.

Results

Data showed that the gene expression of UCP1 was significantly higher in the
trained group than control (P=0.018). However, the gene expression of HOXC8
and HOXC9 were not significantly different between trained and control groups
(Proxcs=0.36; Phoxcs=0.52). These results indicated that endurance training could
increase UCP1 gene expression and could regulate the browning of WAT.
However, endurance training could not affect the HOXC8 and HOXC9 gene
expression.
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Conclusion

HOXC8 and HOXC9 play a critical role in changing the WAT phenotype (4).
Indeed, HOXC8 mediates the transcription of genes related to the whitening of
WAT (5). However, HOXC9 regulates the transcription of the genes associated
with the browning of WAT (2). Therefore, HOXCS8 is recognized as a marker of
white adipose tissue; however, HOXC9 is considered a brite adipose tissue
marker (2).

The finding of this study showed that endurance training could induce
transcription of the UCP1 gene but not the HOXC8 or HOXC9 genes, indicating
that endurance training could induce the browning of WAT by a mechanism
independent of HOXC8 and HOXC9.

Keywords: Endurance Training, UCP1, HOXC8, HOXC9, White Adipose
Tissue
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. Prostaglandin (PGE)

. Cardiac Natriuretic Peptides (CNP)

PPARy
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. AMP-Activate Protein Kinase (AMPK)

. Fibronectin Type Il Domain Containing 5 (FNDC5)/Irisin
FGF21

. Fibroblast Growth Factor 21 (FGF21)

. Bone Morphogenetic Protein 7 (BMP7)

. PGC1-a
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