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Abstract 
Objective: To assess the effect of Ramadan fasting on some immunological parameters, 

including cytokines (Inflammatory /anti-inflammatory) and Immunoglobulins levels.  

Methods: Blood samples were collected before fasting as a control group and after (14, 28) 

days of the fasting. These tests were done on sample of forty apparently healthy males who 

were singles; non-smoker and their age range were 20-30 years in the month of Ramadan 

(2012). Enzyme-linked Immune Sorbent Assay (ELISA) technique was used to measure 

cytokines levels before and during fasting while Single Radial Immuno Diffusion (SRID) was 

used to measure immunoglobulin levels. 

Results: There was  elevation in the levels of anti-inflammatory cytokines IL-4 and  TGF-β 

and a  decreasing in inflammatory cytokines TNF-α, IFN-γ,  IL-17A  cytokine level and the 

differences were significance in case of TNF-α , IFN-γ, IL-4, TGF-β (P>0.05) but not 

significant in case of IL-17A. The results showed that, there was a significant decrease 

(P<0.05) in the serum IgA level and not significant a decrease in IgG levels during fasting. 

The study showed that, IgM level was not affected by fasting. 

Conclusions: Ramadan fasting provides an excellent opportunity to ameliorate a number of 

the auto inflammatory diseases.  

Recommendations: Performing more studies on subjects affected with inflammatory disease 

such as autoimmune disease. 

 
 
Key words: Ramadan fasting, TNF-α, IFN-γ, IL-4, IL-17A and TGF-β, IgA,IgG,IgM. 
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Introduction: 
 
   Ramadan fasting has been shown to modulate certain aspects of the immune system [1]. 

Although the immunoregulatory effects of low-caloric diets on various components of the 

immune system have been 

demonstrated [2], the effects of Ramadan fasting on immune system function have not yet 

been adequately characterized. Ramadan fasting can lead to some beneficial changes in 

some inflammatory markers. The effect of fasting on the immune system and the relationship 

between the immune system and metabolism are important scientific and practical problem 

due to a wide use of low-caloric diets[3-7]. Experimental fasting data demonstrate the important 

role of cytokine during fasting which manifested by their influence on the endocrine system[8,9] 

. Several studies have demonstrated the effects of religious fasting on physiology and 

disease pathology. Although limiting the total food intake could potentially weaken the 

immune system, it is usual for an individual who is fasting during Ramadan to have a 

balanced eating, resting and sleeping schedule. Together, this should help to maintain 

adequate immune function [1, 2, 3, 5]. The aim of this study was to evaluate the effect of 

Ramadan fasting on some cytokines namely TNF-α , IFN-γ, IL-4, IL-17A and TGF-β and 

levels of Immunoglobulins (IgA, IgG, IgM). 

 
Subjects and methods 
Subjects 
Forty apparently healthy single males at 20-30 years of age, who indicated that they were 

going to fast during Ramadan during 2012, were recruited to the study. Women were 

excluded from the study since they are prohibited to fast during their menstrual cycle due to 

religious rules. In addition, subjects with any acute or chronic diseases, or those who used 

medications during the study period, were excluded. The content of the subjects’ diets was 

similar before and during Ramadan. 

Methods 
 
Blood samples (5ml from each participant) were collected in plain tubes. Sera were separated 

by low-speed centrifugation at 1000 g for 15 min at room temperature. Samples were 

immediately separated into aliquots and stored at (-20 C) until analyzed. All serum samples 
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were analyzed in a single batch to avoid day-to-day laboratory variations. A sandwich type 

(ELISA) was used to measure serum levels of (IL-4, IL-17A, TGF-β,TNF-α, IFN-γ) 

concentrations. In addition, 

 concentrations of serum levels IgG, IgA and IgM were determined by using Single Radial 

Immuno Diffusion (SRID) method to measure immunoglobulins. 

 
Statistical analysis 
Statistical analysis was done using a one way of analysis of variance (ANOVA). For all 

analyses, a value of (P<0.05) was considered significant. All statistical analyses were 

performed statistical Package for Social Science (SPSS) V20. 

Results 
Changes in inflammatory cytokines (TNF-α, IFN-γ, IL-17A) during Ramadan are given in 

Table (1, 2, 3) respectively. TNF-α and IFN-γ decreased significantly (P<0.05) during 

Ramadan compared with before fasting while IL-7A was not significantly differed. The results 

of anti-inflammatory cytokines IL-4 and TGF-β are given in Table (4, 5). IL-4 and TGF-β 

increased significantly (P<0.05). Changes in serum Ig concentrations during Ramadan are 

shown in Table (6-8). IgA concentrations were significantly (P<0.05) decreased during 

Ramadan compared with before fasting (Table 6) ,and serum IgG level also decreased but 

not significantly Table (7).These changes in immunoglobulin levels were still within the normal 

range; however, there was no significant change in serum IgM levels (Table 8).
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Table (1) showed the mean± S. E of TNF-α level (pg/dl) in normal healthy objects of pre-

fasting in comparison with means of fasting period. 

 

 N 
Mean 

Std. Error± 
F Sig 

 
TNF-α 

Pre-fasting 40 
12.288a

0.6274 

 

19.309 

 

0.000 
After(14)days 40 

9.978b

0.5039 

After(28)days 40 
7.698c

0.4132 

 

• Similar letters mean non-significantly different (P>0.05). 

• Non-Similar letters mean significantly different (P<0.05). 

 

Table (2) showed the mean± S. E of IFN-γ level (pg/dl) in normal healthy objects of   pre-

fasting in comparison with means of fasting period. 

 N 
Mean 

Std. Error± 
F Sig 

 

IFN-

γ 

 

Pre-fasting 40 
48.223a

4.0577 

 

9.632 

 

0.000 
After(14)days 40 

38.880ab

3.0947 

After(28)days 40 
28.668b

1.9376 

 

 

• Similar letters mean non-significantly different (P>0.05). 

• Non-Similar letters mean significantly different (P<0.05). 
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Table (3) showed the mean± S. E of IL-17A level (pg/dl) in normal healthy objects of   pre-

fasting in comparison with means of fasting period. 

 N 
Mean 

Std. Error± 
F Sig 

 
IL-

7A 

Pre-fasting 40 
37.52a

3.708 

 

1.773 

 

0.174 
After(14)days 40 

31.69a

3.143 

After(28)days 40 
28.99a

2.921 

 

• Similar letters mean non-significantly different (P>0.05). 

• Non-Similar letters mean significantly different (P<0.05). 

 

Table (4) showed the mean± S. E of IL-4 level (pg/dl) in normal healthy objects of   pre-

fasting in comparison with means of fasting period. 

 

 N 
Mean± 

Std. Error 
F Sig 

 

Pre-fasting 40 
13.323a

.5364 

 

48.257 

 

0.000 
After(14)days 40 

18.808b

.6839 

After(28)days 40 
24.100c

1.0247 

 

• Similar letters mean non-significantly different (P>0.05). 

• Non-Similar letters mean significantly different (P<0.05). 
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Table (5) showed the mean± S. E of TGF-β level (pg/dl) in normal healthy objects of   pre-

fasting in comparison with means of fasting period. 

 

 N 
Mean± 

Std.Error 
F Sig 

TGF-

β 

Pre-fasting 40 
48.80a

4.350 

 

2.946 

 

0.005 
After(14)days 40 

54.70ab

3.848 

After(28)days 40 
62.15b

3.440 

 

• Similar letters mean non-significantly different (P>0.05). 

• Non-Similar letters mean significantly different (P<0.05). 

 

Table (6) showed the mean± S. E of IgA level (mg/dl) in normal healthy objects of   pre-

fasting in comparison with means of fasting period. 

 

• Similar letters mean non-significantly different (P>0.05). 

• Non-Similar letters mean significantly different (P<0.05). 

 

 N 
Mean ± 

Std. Error 
F Sig 

 

 

IgA 

 

Pre-fasting 40 
189.693a

18.4171 

 

27.345 

 

0.000 
After(14)days 40 

107.260b

7.8933 

After(28)days 40 
67.668b

4.8662 
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Table (7) showed the mean± S. E of IgG level (mg/dl) in normal healthy objects of   pre-

fasting in comparison with means of fasting period. 

 

 N 
Mean± 

Std. Error 
F Sig 

 

IgG 

Pre-fasting 40 
1878.63a

170.389 

 

2.041 

 

0.135 
After(14)days 40 

1792.15a

137.611 

After(28)days 40 
1501.08a

97.722 

 

• Similar letters mean non-significantly different (P>0.05). 

• Non-Similar letters mean significantly different (P<0.05). 

 
Table (8) showed the mean± S. E of IgM level (mg/dl) in normal healthy objects of   pre-

fasting in comparison with means of fasting period. 

 

 N 
Mean± 

Std. Error 
F Sig 

 

IgM 

Pre-fasting 40 
255.705a

20.9655 

 

0.036 

 

0.965 
After(14)days 40 

258.150a

20.8447 

After(28)days 40 
263.425a

20.4363 

 
• Similar letters mean non-significantly different (P>0.05). 

• Non-Similar letters mean significantly different (P<0.05). 
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Discussion: 

 
  The effect of Ramadan fasting in inflammatory cytokines was assessed via blood analysis of 

various inflammatory ⁄ anti-inflammatory cytokines. In addition to standard immunoglobulins. 

The elevated serum levels of anti-inflammatory cytokines (IL-4, TGF-β) and lowered 

inflammatory cytokines (TNF-α, IFN-γ, IL-17A) may contribute to an imbalance between 

inflammatory and anti-inflammatory cytokines in favor of the later. Data presented in this 

study are differentially congruous to data presented by other studies[1,2,3,5,10,11,12] . It can be 

said that many factors can play role; including spiritual status and the season which Ramadan 

month falling in. Still the majority of the studies dealt with this area of research denote the 

beneficial effects of this manner of fasting[1,12,13,14], if compared to a very little studies coming 

with incongruous finding.   In conclusion, the results denoted that moreover it is safe, 

Ramadan fasting may provide an excellent opportunity to ameliorate a number of the auto 

inflammatory disease.   

 

 

 

 

 

 

 

 

 

 

 

 

 



Ahmed F. shallal, Dr.Majid M. Mahmood, Dr.Kadhim A. Muhsin 

Vol.2 No. 3 (2015)  æîŠóqaŠ@õüÙäaŒ@õŠbÄü                                                                                                                39 

References 
1. Mohammed K.I.A. and Mahmood, M.M. (2010). Effect of Ramadan fasting on the levels of 

IL-1a, IL-2, IL-6 and IL-8 cytokines. Diyala J Pure Sci. 6 (4): 308–313. 

2. Shcherbakov, V.L and Pozdnyakov, I.M. (2004).  Study of some immunity parameters 

inpatients receiving low-caloric diets. Bull. Exper. Biol. Med. 138(6):565-7. 

 

3. Aksungar, F.B.; Topkaya, A.E and Akyildiz, M. (2007). Interleukin-6, C-reactive protein 

and biochemical parameters during prolonged intermittent fasting. Ann. Nutr. Metab. 51 

(1):88 –95. 

4. Haghdoost, A. A and PoorRanjbar, M. (2009). The interaction between physical activity and 

fasting on the serum lipid profile during Ramadan, Singap. Med. J. 50(9): 897:901. 

5. Aksungar, F.B.; Eren, A.; Ure, S.; Teskin, O. and Ates, G. (2005). Effects of intermittent 

fasting on serum lipids, coagulation status and plasma homocysteine Levels. Ann.  Nut. 

Metabol., 49 :( 2) 77-82. 

6. Anson, R.M.; Guo, Z.; de Cabo, R.; Iyun, T.; Rios, M.; Hagepanos, A.; Ingram, D.K.; 

Lane, M.A and Mattson, M.P.(2002). Intermittent fasting dissociates beneficial effects of 

dietary restriction on glucose metabolism and neuronal resistance to injury from calorie 

intake. Proc. Natl. Acad. Sci.,100(10):6216–6220. 

7. Al-Jewari, M.M.; Mohammed, K. I.A. and Al-Hakim. S.A.G. (2007). Effect of Ramadan 

fasting on clinical biochemical and immunological parameters in healthy fasting and type 

2 diabetes mellitus patients. Iraqi Postgrad. Med. J., 6 (4): 272-275. 

8. Hiramoto, K.; Homma, T.; Jikumaru, M.; Miyashiata, H.; Sato, E. and Inoue, M. (2008). 

Fasting differentially modulates the immunological system: its mechanism and sex 

differences. J. Clinc. Biochem. Nutr. 43(2):75-81. 

9. Azizi, F. and Siahkolah, B. (2003). Ramadan fasting and Diabetes mellitus. Arch. Iranian 

Med., 6 (4): 237 – 242. 

10. Murat, U.; nalacak, M.D.; SmailHamdi Kara, M.D.; DavutBaltaci, M.D.; Zgu¨ r Erdem, M.D 

and GamzeErtenBucaktepe, P.  M.D. (2011). Effects of Ramadan fasting on biochemical 

and hematological parameters and cytokines in healthy and obese individuals. metabolic 

syndrome and related disorders. Mary. Ann. Liebert, Inc., 9(2). 157–161. 

11. Fontana L. (2009). Neuroendocrine factors in the regulation of inflammation: excessive 

adiposity and calorie restriction. Exp. Gerontol., 44 (9):41–45. 



 Immunodulatory Effects of Ramadan Fasting  

æîŠóqaŠ@õüÙäaŒ@õŠbÄü                                                                                   Vol. 2 No. 3 (2015) @@@@@@@@@         @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 40@  

 

12. Omer, N. D.; Mine ,K.; Havva, D.; Saban, C.; Gunay, C. and Mehmet, K. (2013). Effects 

of Ramadan fasting on serum immunoglobulin G and M, and salivary immunoglobulin A 

concentrations. J. Inter. Med. Res. Pub.online., 41 (2):463-72. 

13. Kelley, D.S.; Dauda, P.A. ; Branch, L.B.; Johnson,  H.L.; Taylor P.C. and Mackey, B.  

(1994). Energy restriction decreases number of circulating natural killer cells and serum 

levels of immunoglobulins in overweight women. Eur. J. Clin. Nutr. 48(1):9-18. 

14. M’guil, M; Ragala, M.A. and El Guessabi L. (2008). Is Ramadan fasting safe in type 2 

diabetic patients in view of the lack of significant effect of fasting on clinical and 

biochemical parameters, blood pressure, and glycemic control? Clin. Exp. Hypertens.,30  

(5):339-57. 


