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ARTICLE INFO Abstract

Background. Autophagy is responsible for maintaining cellular homeostasis by
Article History: degrading and recycling macromolecules and unwanted intracellular components,
Received: 3 Apr 2024 such as damaged organelles. Trans-chalcone is a compound with anti-cancer and
revised:14 May 2024 anti-inflammatory properties. However, its impact on autophagy in lung tissue has
Accepted: 18 May 2024 not been investigated yet. Therefore, this study evaluated the effects of trans-
ePublished: 29 Jan 2025 chalcone on autophagy-related Gene Expressions in the lung.

Methods. Twelve male rats were randomly divided into control and chalcone
Keywords: groups. In the control group, rats were orally gavaged with Tween 80(10%), while
o Autophagy in the chalcone group, rats were orally gavaged with trans-chalcone once a day for
- T e el six weeks. Blood and lung samples were collected from overnight fasted rats.
« Beclin-1 Serum insulin and glucose levels were used to estimate the fasting glucose-to-

insulin ratio. Further, a real-time polymerase chain reaction was performed to assess

62
: IEC3 the levels of p62, LC3, and Beclin-1 gene expression in the lungs of rats.
L Results. Trans-chalcone significantly increased the fasting glucose-to-insulin ratio
(]

(insulin sensitivity). In addition, this compound significantly increased Beclin-1
MRNA expression levels and decreased p62 expression levels in the lungs of rats.
Nevertheless, the upregulatory effect of this compound on LC3 expression was not
statistically significant.

Conclusion. Based on the findings, trans-chalcone increases insulin sensitivity and
has a regulatory effect on autophagy in the lungs of healthy rats. Changes in Beclin-
1 and p62 mRNA levels reflect this issue.

Practical Implications. The ability of trans-chalcone to up-regulate Beclin-1, a key
marker of autophagy, and down-regulate p62 mRNA expression indicates its
regulatory effect on autophagy. Further studies are required to validate the potential
of this chalcone as a promising treatment for autophagy-related lung diseases.
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Extended Abstract

Background

Autophagy is responsible for maintaining
homeostasis and energy conservation by degrading
and reutilizing intracellular endogenous (e.g,
damaged organelles) and exogenous (e.g, bacteria)
components as a lysosomal catabolic procedure.
Lungs are vital organs exposed to the external
environment and pathogenic factors. It seems that
autophagy regulation can be used to manage various
health concerns, such as inflammatory diseases and
metabolic disorders. Given the role of microtubule-
associated Protein 1 Light Chain 3 (LC3), Becline-1,
and p62 in autophagy, their expression levels are
considered  specific markers for autophagy.
Chalcones belong to a primary class of flavonoids
and have anti-cancer and anti-inflammatory
activities. The autophagy-inducing effects of trans-
chalcone on the human hepatocellular carcinoma cell
line have recently been suggested. However, its
impact on autophagy-related gene expressions in
rats’ lungs has not been studied yet. Therefore, the
expression levels of p62, LC3, and Beclin-1 genes in
the lungs of animals were measured in the present
study.

Methods
Experimental Protocol

Wistar rats (body weight: 200-250g) were
maintained in an environment with a controlled light-
dark cycle (12/12 hours) at 22 + 2°C, with free access
to standard rat food and drinking water. Twelve male
rats were randomly assigned to the control and
chalcone groups (6 rats/group).

In the control group, the rats were orally gavaged
with a 10% Tween 80 solution. In the chalcone
group, they were orally gavaged with trans-chalcone
20 mg/kg, vehicle: 10% Tween 80) once a day for six
weeks. Finally, overnight fasted (fasting period: 8
hours) rats were anesthetized, and blood and lung
samples were collected from their bodies.

Biochemical Assays
First, the blood samples were centrifuged, and the
serum samples were separated. Then, a commercial

glucose kit (Pars Azmoun, Iran) and a rat insulin
ELISA kit (Mercodia, Uppsala, Sweden) were used
to measure serum glucose and insulin levels,
respectively. Eventually, the fasting glucose (mg/dL)
to insulin (MU/mL) ratio (FGIR) was calculated as a
marker of insulin sensitivity.

Real-time Polymerase Chain Reaction

The RNX-Plus solution kit (Cinagen Company,
Iran) was utilized for the extraction of total RNA
from homogenized lung samples. Subsequently,
complementary DNA was produced using Thermo
Scientific RevertAid Reverse Transcriptase (Thermo
Fisher  Scientific, USA) according to the
manufacturer’s instructions. To evaluate mMRNA
expression levels of p62, LC3, and Beclin-1, RT-
PCR was conducted using a SYBR Green PCR
Master Mix (Cinagen Company, Iran). In addition, a
housekeeping gene (B-actin) was used for data
normalization. Gene expression results were
calculated using the 2724 method.

Statistical Analysis

All data were analyzed using GraphPad Prism 7
software, and related graphs were drawn with the
same software. Values are displayed as meanst
standard error of the mean. The unpaired t-test was
employed to assess the difference between groups,
and P-values less than 0.05 were considered
statistically significant.

Results

In the present study, FGIR was calculated to
investigate the effect of trans-chalcone on insulin
sensitivity. In this case, the levels of FGIR in the
animals  treated with  trans-chalcone  were
significantly (P<0.001) higher than in control rats.
The measurement of Beclin-1 and LC3 expression
levels is one of the standard methods used for the
assessment of the levels of the autophagy process.
The present study was undertaken to elucidate
whether oral treatment of healthy Wistar rats with
trans-chalcone for six weeks affects autophagy levels
in the lung tissue under physiological conditions.
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Therefore, the mRNA expression of autophagy-
related genes, including Beclin-1, LC3, and p62, was
estimated through the RT-PCR method. The analysis
of data obtained from the RT-PCR assay indicated
that mRNA expression levels of Beclin-1 were
significantly increased (P<0.05) in the lungs of rats
treated with trans-chalcone when compared to the
control group. In addition, LC3 showed a non-
significant increase in the lungs of animals in the
chalcone group compared to the rats in the control
group. The administration of this chalcone resulted in
a significant (P<0.01) decrease in the mRNA
expression level of p62 in the chalcone group when
compared to the control group.

Conclusion

Trans-chalcone significantly increased Beclin-1
MRNA expression in rats’ lungs, indicating the
autophagy process’s induction. Although this change

was insignificant, trans-chalcone caused a mild
increase in LC3 mRNA expression. Consistent with
these results, trans-chalcone has recently been
introduced as an autophagy inducer under cancer
conditions. In addition, the anti-inflammatory
properties of this chalcone have recently been
confirmed in the lungs of rats fed a high-fat diet.
Considering the role of p62 in the production of
inflammatory cytokines, the anti-inflammatory effect
of trans-chalcone may be partially attributed to its
ability to decrease the expression of p62 in the lungs
of animals. Regarding the role of p62 in autophagy,
chalcone reduced the mRNA expression of p62.
However, the protein expression levels of p62 were
not measured, which is a limitation of this study.
Further studies are needed to examine the potential
effects of trans-chalcone as a promising treatment for
autophagy-related lung diseases.
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