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Abstract 
Background: The aim of this study was to evaluate the effect of Ramadan fasting 

on SIRT1 mRNA expression in healthy men. 

Islamic Ramadan fasting is a holy religious ceremony that has many spiritual 

benefits. Additionally, it can be considered as the equivalent of calorie restriction 

that may affect physical health. The results of previous studies revealed that 

calorie restriction increases the lifespan in laboratory rodents via increasing the 

expression of a histone deacetylase named SIRT1. Additionally, SIRT1 is known 

for its anti-inflammatory properties.  

Materials and Methods: Overall, 43 men volunteered for participating in this 

one-group before and after (self-controlled) study. Two mL blood samples were 

taken prior to fasting and at the end of the 30
th

 day of fasting. Routine biochemical 

tests and SIRT1 mRNA expression analysis were performed. 

Results: Cholesterol and low-density lipoproteins increase, however, high-density 

lipoproteins level decreased after Ramadan fasting. The analysis of real-time PCR 

results revealed that SIRT1 mRNA expression in human peripheral blood 

mononuclear cells increased 4.63 fold in fasting state in comparison with non-

fasting state. 

Conclusion: Ramadan fasting has a significant effect on SIRT1 gene expression. 

Considering the immunosuppressive and anti-inflammatory properties of SIRT1, 

further studies are needed to evaluate the effects of SIRT1 up-regulation on the 

autoimmune and inflammatory diseases during Ramadan fasting. 
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Introduction 

Islamic Ramadan Fasting is the one-month religious 

ceremony that adult Muslims should refrain from 

eating and drinking from sunrise up to sunset. While 

religious fasting is done primarily for spiritual 

purposes, it can greatly affect one’s physical health. 

Accordingly, the biological effects of religious fasting 

have recently been the subject of scientific inquiry. 

Ramadan fasting, which is equivalent to calorie 

restriction, and is defined as a reduction in food 

intake, has been shown to increase lifespan in 

laboratory rodents. This increase is associated with an 

increase in histone deacetylase activity of the 

evolutionally conserved proteins named sirtuin (1-3). 

SIRT1 is the best-characterized and well-studied 

sirtuin among the seven human sirtuins. It is a nuclear/ 

 

Cytoplasmic protein that regulates many aspects of 

biological functions, including metabolism, apoptosis, 

and aging (4, 5). Besides the roles that SIRT1 plays 

as an energy regulator in response to nutrient 

availability, this molecule is known for its 

suppressing effects on the innate and adaptive 

immune responses (6, 7). In T-cell, the up-regulated 

SIRT1 protein antagonizes immune response through 

inhibition of IL-2 production, and T cell proliferation, 

by means of suppressing the activations of NF-κB 

and activated protein 1 (AP-1) transcription factors 

(8). A previous study on mice showed that after sirt1 

gene deletion, T-cell immune responses are elevated 

and lead to the development of a lupus-like 

autoimmune syndrome (9). In addition, SIRT1 is also 
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found to suppress innate-immune responses through 

opposing NF-κB-mediated inflammatory cytokine 

production by macrophages (6).  

Taken together, these findings demonstrate that 

SIRT1 is a bioenergy sensor that connects 

metabolism to inflammation and immune responses. 

Thus, the present investigation was conducted to 

study whether Ramadan fasting improves SIRT1 

expression in human peripheral blood mononuclear 

cells (PBMCs) in healthy, middle aged, non-obese 

(normal or overweight) men before and after 

Ramadan fasting. 

 

Materials and methods 

Participants 

The study was designed as a one-group before and 

after (self-controlled) study taking place between 

August and July 2015.The average duration of daily 

fasting was l6.5±0.5 hours. According to religious 

orders, women should not fast during menstrual 

period. Therefore, only men were included in the 

study. Exclusion criteria were as follows fasting less 

than 29 days, smoking, body mass index (BMI) 

above 30, recent infection, autoimmune and allergic 

diseases, and cancers. In sum, 43 men volunteered to 

participate in the study, and underwent physical 

examination, then 2 mL blood samples were taken 

prior to fasting and at the end of the 30th day of 

fasting. The participants were fully informed about 

the research goals, procedure, and then signed the 

consent form at the onset of the study.  

  

Routine biochemical tests 

Routine biochemical tests including fasting blood 

sugar (FBS), blood urea, triglycerides, cholesterol, 

high-density lipoproteins (HDL), and low-density 

lipoproteins (LDL) were measured enzymatically in 

plasma, before and after Ramadan fasting by using 

Hitachi 704 analyzer.   

 

SIRT1 mRNA expression analysis 

PBMCs were isolated via centrifugation of blood 

using a Ficoll density gradient. Instantly after PBMCs 

isolation, the entire RNA was extracted using 

QIAamp RNA Blood Mini Kit (QIAGEN, Germany). 

RNAs were converted into complementary DNA 

(cDNA) using RevertAid First Strand cDNA 

Synthesis Kit (Thermo, Lithuania). The complete 

process was carried out according to the 

manufacturer’s instruction in RNase-free 

environment. 

SIRT1 mRNA expression was evaluated using 

SYBR-Green based real-time RT-PCR method. 

Exon-exon spanning primers for SIRT1 and actin-

beta genes, as a normalizer, were designed using 

primer design software (Beacon Designer 7, USA) 

(Table 1).  
 
Table 1. The sequences of primers designed to quantify the mRNA 

levels of SIRT1 and Actin beta in human PBMCs before and after 
Ramadan fasting. 

 

Each well contained reagent for the PCR reaction, as 

follows: 12.5 μL of RealQ PCR 2x Master Mix Green 

(Ampliqon, Denmark), 1 μL of forward and 1μL of 

reverse primer (10 pMol), 6.5 µL DEPC water and 2 

μL of single strand cDNA (12.5 ng/μL) in 20 μL final 

volume. PCR reaction was carried out on a Rotor-

gene Q real-time PCR (QIAGEN, Germany) using 

the following processes initially, holding for 15 

minutes at 94°C followed by 40 cycles, which 

comprised of denaturation for 15 seconds at 95°C, 

and annealing for 30 seconds at 55°C. All the 

samples were analyzed in duplicates.  

The relative gene expression was calculated using 

REST mathematical model, which includes the 

efficiency (E) of every PCR reaction, as follows: 

Ratio = (Etarget) 
ΔCt target (control-sample)

/ (Eref) 
ΔCt ref (control- 

sample)
 (10). For each gene, cDNA dilution curves were 

generated and used to calculate the real-time PCR 

efficiencies [E=10
(-1/slope of dilution curve)

].  

 

Ethics Statement 

The Ethical Committee of Shahid Beheshti 

University of Medical Sciences, Tehran, approved the 

experiment. 

 

Statistical analysis 

The normal distribution of data was verified using 

Kolmogorov-Smirnov test. The differences in the 

means were determined by paired sample t-test. All 

statistical analyses were performed using SPSS 

software (version 21). The differences were 

considered statistically significant when p < 0.05. 

 

Results 

The pre- and post-Ramadan weight and BMI means 

were not significantly different. No significant effect 

of Ramadan fasting on FBS, blood urea, and 

triglycerides, was observed either (Table 2). The 

results showed that the levels of cholesterol and LDL 

significantly increased (p = 0.001 and p = 0.000, 

respectively), however, HDL decreased after 

 

Name 
 

 

Sequences (5' -> 3') 

 

SIRT1 Forward 
 

TAATTCCAAGTTCCATACC 

 

SIRT1 Reverse 
 

 

ATTCACCACCTAACCTAT 

 

Actin beta -Forward 
 

CCTGGGCATGGAGTCCTGT 

 

Actin beta –Reverse 
 

 

ATCTCCTTCTGCATCCTGTCG 
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Ramadan fasting (p = 0.016, Table 2). As the result 

of these changes, the ratio of LDL/HDL increased 

significantly after 30 days of fasting (p = 0.000). 

 
Table 2. The mean of white, and routine biochemical analysis in the serum of participants before and after Ramadan fasting.

 

SIRT1 mRNA expression was determined in isolated 

PBMCs obtained before the 1st and on the 30th days 

of Ramadan fasting. As shown in Figure 1, SIRT1 

mRNA expression in human PBMCs showed 4.63-

fold increase in fasting state compared with non-

fasting state (p = 0.002). 

 

 
 

Figure 1. mRNA expression of SIRT1 in human PBMCs after 

Ramadan fasting. Blood samples were obtained from subjects 
before and after 30-day Ramadan fasting, and then the relative 

mRNA expression of SIRT1 was evaluated using real-time PCR. 

The level of SIRT1 mRNA increased 4.63 fold after Ramadan 
fasting. 

 

Discussion 

To address the effect of Ramadan fasting on SIRT1 

gene expression in human PBMCs, we analyzed 

SIRT1mRNA level in the participants, before and 

after the 30-day fasting. The results showed that 

Ramadan fasting increased SIRT1 mRNA level more 

than four folds. It is obvious that no direct correlation 

exists between increase in the gene expression level 

and protein function. To the best of our knowledge, 

no study was previously conducted on the effect of 

Ramadan fasting on SIRT1 gene expression or 

protein function, although a few studies are reported 

investigating the effect of Ramadan fasting on 

inflammation and immune responses. For instance, 

Askari et al. showed that serum high-sensitive CRP 

level significantly reduced after Ramadan fasting in 

control and asthmatic patients (11). However, many 

studies highlighted the correlation between caloric 

restriction, SIRT1 expression, and immune responses 

(6, 7). The previous studies in rodents showed that a 

24-h fasting increased mRNA and protein expression 

of SIRT1 in the liver (2). Additionally, scientists 

demonstrated that calorie restriction increases SIRT1 

expression in human adipose tissue or skeletal muscle 

(12, 13). SIRT1 is an important regulator of energy 

homeostasis in response to nutrient availability. The 

results of a research on mice showed that 

manipulation of SIRT1 levels in the liver affects the 

expression of several genes which are involved in 

glucose and lipid metabolism (12). Moreover, SIRT1  

is a critical regulator of both the innate and adaptive 

immune response in mice and its altered functions are 

  

Means ± Standard Deviation 
 

p value 
 

 

Before fasting 

 

 

After 30 days fasting 
 

 

Age (years) 
 

41/15±13/6 
 

 

FBS (mg/dL) 
 

84.25 ± 16.78 79.85 ± 17.92 0.286 

 

Weight (Kg) 
 

80.3±13/00 79.72 ± 14.88 0.14 

 

Serum Urea (mg/dL) 
 

 

36.02 ± 7.30 
 

34.22 ± 10.00 
 

0.079 
 

Triglycerides (mg/dL) 
 

 

157.125 ± 93.07 
 

162.57 ±113.17 
 

0.699 

 

Cholesterol (mg/dL) 
 

 

173.00 ± 38.03 
 

192.00 ± 46.57 
 

0.001 

 

HDL (mg/dL) 
 

 

42.25 ± 8.99 
 

39.20 ± 9.82 
 

0.016 

 

LDL (mg/dL) 
 

 

97.57 ± 34.41 
 

153. 00 ± 52.18 
 

0.000 

 

LDL/HDL 
 

 

2.44 ± 1.03 
 

4.14 ± 1.69 
 

0.000 
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likely involved in autoimmune diseases such as 

experimental autoimmune encephalomyelitis in mice  

(14,15). SIRT1 inhibits the inflammation in the 

immune system via preventing T cell proliferation, 

IL17 production, Th17 differentiation, and 

macrophage secretory function (16). According to 

these findings, chemical components that reduce 

SIRT1 functions are considered as therapeutic 

reagents for autoimmune diseases (17). In addition to 

these small molecules, fasting is considered as a 

therapeutic method to resolve inflammation and 

reduce immune response in autoimmune diseases. 

The results of this study showed that Ramadan 

fasting significantly increased the level of cholesterol 

and LDL. On the other hand, the level of HDL 

decreased significantly after Ramadan fasting. The 

alterations caused significant increase in the level of 

LDL/HDL ratio. Although, previous studies showed 

that Ramadan fasting decreases the levels of serum 

lipid profile, it seems that the effect of Ramadan 

fasting on serum lipid levels are directly influenced 

by the nutritional diet (18,19). An increase in the 

ratio of LDL to HDL can increase the risk of 

cardiovascular disease; however, significant up-

regulation of SIRT1 mRNA level may decrease this 

risk through suppressing the inflammatory responses.  

Conclusion: Ramadan fasting have a considerable 

effect on the SIRT1 gene expression, and the 

previous studies have revealed that SIRT1 

modulation is beneficial against several inflammatory 

diseases. Chronic diseases, such as obesity and 

diabetes might also benefit from SIRT1 targeting via 

Ramadan fasting, yet further investigation can shed 

more light on this finding. 
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