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Summary

Zinc has so many beneficial effects as a supplement, particularly for the treatment of diseases and prevention of the occurrence of several
disorders through inflammatory reactions, especially in gastrointestinal cases. The present study was done to assess the Zn effect on Silent
Information Regulator 1 (SIRT1) and Peroxisome proliferator activated receptor y coactivator-1a (PGC-1a) gene expression among ulcerative
colitis (UC) patients. Fifty patients with mild-to-moderate active UC were included and divided into two groups of treatment (25 patients received
Zn (35 mg Zn gluconate/day for 40 days) and control (25 patients received placebo similar to the Zn capsules in shape and color for 40 days).
The expression rates of SIRTT and PGC-1a were examined in the patients using the Real-Time PCR. The mean age of included patients was
37.2+10.6 years. The male to female ratio was 23/27. Totally, the distribution of smoking and alcohol among patients were 55% and 31%,
respectively. Pan UC (40%) and lift-sided (40%) had the higher distribution. The mean expression of the PGC1-a gene was increased amongst the
UC patients treated with Zn supplement (P <0.05). The mean expression of the SIRT1 gene was increased amongst the UC patients treated with
Zn supplement (P <0.05). However, in the control group, no any changes have been recorded for both genes. It seems that Zn caused significant
decrease in the inflammatory response of the colon by significant increase in the expression of the SIRT1 and PGC1-a genes.
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Resumen

El zinc tiene muchos efectos beneficiosos como suplemento, en particular para el tratamiento de enfermedades y la prevencion de la aparicion
de varios trastomos por reacciones inflamatorias, especiamente en casos gastrointestinales. El presente estudio se llevo a cabo para evaluar el
efecto del Zn sobre el regulador silencioso de la informacion 1 (SIRT1) v el receptor activado por el proliferador de peroxisomas y coactivador-1a
(PGC-1a) en pacientes con colitis ulcerosa (CU). Se incluyeron 50 pacientes con CU activa de leve a moderada y se dividieron en dos grupos de
tratamiento (25 pacientes recibieron Zn (35 mg de gluconato de Zn/dia durante 40 dias) y control (25 pacientes recibieron placebo similar a las
cépsulas de Zn en forma y color durante 40 dias). Se examinaron los indices de expresion de SIRT1 y PGC-1a en los pacientes utilizando la PCR
en tiempo real. La edad media de los pacientes incluidos fue de 37,2+10,6 afios. La proporcion entre hombres y mujeres fue de 23/27. En total,
la distribucion del tabaquismo v el alcohol entre los pacientes fue del 556% y el 31%, respectivamente. La distribucion mas alta fue la de la CU de
tipo pan (40%) v la de tipo lifting (40%). La expresion media del gen PGC1-a aumento entre los pacientes con CU tratados con suplementos de Zn
(P <0,05). La expresion media del gen SIRT1 aumentd entre los pacientes con CU tratados con suplemento de Zn (P <0,05). Sin embargo, en el
grupo de control no se registraron cambios en ambos genes. Parece que el Zn provocd una disminucion significativa de la respuesta inflamatoria
del colon mediante un aumento significativo de la expresion de los genes SIRT1 y PGC1-a.
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Introduction

Ulcerative colitis (UC) is a disease mainly characterized
by chronic inflammation and an increased production of
pro inflammatory cytokines and reactive oxygen species,
particularly in the intestine. UC is consider chronic
inflammatory bowel disease (IBD) with higher incidence
rate amongst 30-40 years old people'. It has a high
annual distribution globally, particularly 24.3 per 100,000
cases in Europe and 6.3 per 100,000 cases in Asia’.
The main clinical signs of the UC are diarrhea, abdominal
pain, bowel movements, local inflammation, and rectal
bleeding®. Epidemiological surveys revealed that many
factors play important roles in the UC pathogenesis”.

Previous report showed that the UC occurrence is
frequently associated with zinc (Zn) deficiency®. Zn
supplementation can be beneficial to UC treatment,
owing to its anti-inflammatory and antioxidant properties®.
/n deficiency is common in patients with IBD, throughout
both active and remission phases, with a prevalence
ranging from 16% to 40%’. Studies on animal models
and translational studies proved that decreased serum
/n concentrations may improve inflalnmation through
numerous pathophysiological mechanism, including
disruption of epithelial barrier, altered mucosal immunity,
and increased proinflammatory cytokines®.

SilentinformationRegulator 1 (SIRT1)isNAD(+)-dependent
histone deacstylases involved in the antioxidant defense
regulation, cell apoptosis and inflammation®. SIRT1
activation will cause several developments in the UC and
IBD™ "2, SIRT1 is an important factor in the activation of
Peroxisome proliferator activated receptor y coactivator-
To (PGC-10)"*. PGC-1a. controls numerous biological
activities, such as oxidation, mitochondrial biogenesis
and inflammation’®, PGC-1a activation caused several
decreased in the occurrence of UC among models'™® ', In
IBD models, increase in the PGC-1a expression caused
significant decrease in the occurrence of IBD through
antioxidant activities'®'",

However, the main roles of the Zn supplement on the
regulation of and SIRT1T and PGC-1a genes is not
determined vyet. Thus, this survey was aimed to assess
the effects of Zn supplement on SIRT1T and PGC-
Tagenes expression in patients with UC.

Materials and methods

Inclusion and exclusion criteria

The current study was conducted on 50 patients
with mild-to-moderate active UC who were referred
to medical clinics. Patients >20 years of age with a
confirmed histological and endoscopic diagnosis of UC,
body mass index (BMI) 20-30 kg/m? were selected. In
the survey active mild to moderate UC was determined

by a Simple Clinical Colitis Activity Index (SCCAI) score
of >6 and <12,

Exclusion criteria were use of anti-tumor necrosis
factor agents and omega-3, use of non-steroidal anti-
inflamlmatory drugs (NSAIDs) and corticosteroids, use
of multivitamin-mineral, polyphenolic and antioxidant
supplements and also changing the type or dose of
medication over the past month. In addition patients
with other diseases (cancer, renal, liver or cardiovascular
disease and diabetes mellitus), as well as pregnancy or
lactation women were excluded. Additionally, patients
with the signs of the Corona Virus Diseases 2019
(COVID-19) were excluded from the study.

Interferences

Patients were randomly divided into two groups according
to permuted block randomization design generated via
www.Randomization.com website. Patients were given
Zn (35 mg Zn gluconate/day for 40 days) or placebo
for 40 days (25 patients in each group). Placebo
capsules contained rice flour in size and color similar
to Zn capsules, also packaged like to Zn boxes. The
randomization list and numbered packing of intervention
were performed by a person not involved in the study.
The intervention packs were placed in the laboratory and
given to the patients by the secretary according to the
code numbers. Patients and all study personnel, were
blinded to treatment assignment throughout the studly.

RNA extraction and cDNA synthesis

Buffy coat samples of blood white cells were separated
by centrifugation (Shimadzu, Japan). RNA was extracted
using RNX-plus Sinacolon Kit (Cinnagen Co, Iran)
according to the protocol of the producing company. The
RNA concentrations were determined by Nanodrop device
(NanoDrop, Wilmington, USA). All RNA samples had a
260:280 absorbance ratio between 1.9 and 2.1. Then,
cDNA was synthesized using SinaClon first strand cDNA
synthesis kit (Cinnagen Co, Iran) according to the protocol
of the producing company. Extracted cDNA samples
were subjected to quantification by NanoDrop device
(NanoDrop, Thermo Scientific, Waltham, USA), qualification
(2% agarose gel) and purity checking (A260/A280). The
cDNA was stored at -80°C until subsequent analysis.

Gene expression

Real-Time Polymerase Chain Reaction (Real-Time PCR)
was carried out to determine the levels of SIRT1T and
PGC-1a genes expression in extracted cDNA samples.
Table | describes list of primers used in the real-time
PCR reaction.

Table I: Primers used in the real-time PCR reaction'®.

Target gene Oligonucleotide primers (5°-3’)

PGC-1a F: GTCAACATTCAAAGCAGCAGAGAG
R: GACACATAATCATTACCTACTGGAAGC
SIRT1 F: TAGTAGGCGGCTTGATGGTAATC

R: GGTTCTTCTAAACTTGGACTCTGG
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Real-Time PCR thermocycler (Rotorgene 6000, Corbett
research, Mortlake, London, UK) was used to assess
the expression rates of the SIRT1 and PGC-1a genes
in examined groups using SYBR Green PCR master mix
(Applied Biosystems), according to the manufacturer's
instructions. The real-time PCR reaction were performed
by 5 pL of SinaSYBR Blue HS-gPCR Mix (2X) (Sinaclone.
Iran), 1 pL of extracted cDNA, 0.25 uL of each 10 uM
forward and reverse primers, and 3.5 plL sterile distilled
water, making a total volume of 10 L. Forty cycles of 95°C
for 15 sec, 60°C for 30 sec, and 72°C for 20 sec were
run after the denaturation of DNA at 95°C for 5 min. The
melting curve analysis was conducted from 55°C to 99°C
with 0.2 sec interval. The data were analyzed according to
the delta—delta Ct (AACT) method and were normalized to
SIRT1T and PGC-1a expression in each sample.

Statistical analysis

Data were analyzed using the SPSS statistical software.
Chi-square and fisher exact two tailed tests. Quantitative
data were analyzed using the ANOVA test. P-value was
considered to be statistically significant when 0.05.

Results

Study population

Table Il shows the demographic characters of an
included population. According to data, the mean age
of included patients was 37.2+10.6 years. The male
to female ratio was 23/27. Totally, the distribution of
smoking and alcohol among patients were 55% and
31%, respectively. Pan UC (40%) and lift-sided (40%)
had the higher distribution.

Table 11: Demographic characters of an included population.

Characters Frequency (%)
Mean age (SD) 37.2 (10.6)
sex (M/F) 23/27
Mean Weight (SD) 70.7 (13.4)
Smoking (%) 55
Alcohol (%) 31
Extension of disease
Pan UC (%) 40
Left-sided (%) 40
Extensive (%) 5
Rectosigmoid (%) 15

Gene expression

Figures 1 and 2 show the PGC1-a and SIRT1 gene
expression amongst the patients of the present survey.
The mean expression of the PGC1-a gene was increased
amongst the UC patients treated with Zn supplement (P
<0.05). However, in the control group, no any changes
have been recorded for this gene.

The mean expression of the SIRTT gene was increased
amongst the UC patients treated with Zn supplement (P
<0.05). However, in the control group, no any changes
have been recorded for this gene.

Figure 1: Effect of Zn on PGC1-a gene expression.
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Figure 2: Effect of Zn on SIRT1 gene expression.

4 L
°
2
< 3 +
<
]
3
o
L
@ 2 +
2
o
c
5]
2
e 1T
S
3
i}

o

Before After
M zinc [ control
Discussion

Diet plays a role in the pathogenesis of gastrointestinal
diseases, particularly UC and IBD. Dietary Zn may
influence risk of disease through effects on autophagy,
innate and adaptive immune response and maintenance
of the intestinal barrier’®. In cell culture experiments
and colitis animal models, Zn administration improves
intestinal barrier function and reduces expression of pro-
inflammatory cytokines?:2!,

According to our knowledge, this is the first clinical
trial that investigated the effects of Zn supplementation
on expression of genes involved in the inflammatory
response in UC patients. The study findings revealed
that the expression of both SIRT1 and PGC1-a genes
were significantly increased after Zn supplementation.
However, in the control group no significant changes
was occurred in the expression of examined genes.
This finding may show the Zn therapeutic effect in UC
patients through the up-regulate expression of SIRT1
and PGC1-a genes.
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Zndeficiency is associated with more severe colitis and
a larger inflammatory burden??, In human researches,
/Zn administration reduces intestinal  permeability
in Crohn’s disease®® and is effective in numerous
diarrheal diseases treatment. Zn also is a co-factor
for numerous enzymes involved in maintenance
of intestinal integrity and regulates autophagy and
bacterial clearance in macrophages®*

In a similar survey, Knazdouz et al. (2020)*° reported
that Selenium supplement caused some changes in
the SIRTT and PGC1-a genes in UC patients. They
reported that the SIRT1 gene expression in the Se group
was significantly increased compared to the placebo (p
< 0.001). An increase in the expression of the PGC-1a
gene in the Se group was not statistically significant. It
seems that Se supplementation caused a significant
decrease in the inflammatory response of the colon by
a significant increase in the expression of the SIRT1
gene. Researches established that SIRT1 can regulation
of intestinal inflammation and tissue homeostasis in
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