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Today, the intractions of the immune system of the immune system, nutrition, and nervous system 
are one of the main research areas of interest in immunology and disease treatment. Due to changes in 
the mood, behavior, and diet of an individual during fasting period, the body's internal homeostasis is 
affected. The aim of the present study was to evaluate the effects of Ramadan fasting on lymphocyte 
subgroups, which are the main specific immune cells in the body. For this purpose, in years 1999 and 
2000, thirty-eight healthy Muslims (9 females and 29 males), within the age range of 17 to 51 years 
(mean age=35.4 years), were assessed before the start and one day before the end of Ramadan.  

The pre-Lymphocytic subpopulations analysis was conducted using flow cytometery. The results 
showed that the percentage of total lymphocytes was 25.82% and 26.23% in the pre- and late-
Ramadan periods, respectively; the observed difference was insignificant. However, the absolute 
lymphocyte counts were 2.3×103 and 2.1×103 mm3  before and late Ramadan, respectively, and the 
difference was considered significant (P-value=0.06).  

The percentage of CD3+ cells (T cells) was 70.12% before Ramadan and 70.25% late Ramadan, and 
the absolute lymphocyte counts were 1.6×103 and 1.5×103 mm3, respectively; therefore, the differences 
were not significant. Regarding the subgroups of CD4+cells (TH), the percentage ratios of the cells were 
53.46% and 52.8% in the pre- and late Ramadan periods, and the absolute counts were 0.087×103 and 
0.081×103 mm3, respectively; however, the differences were not significant in this cell subgroup. 

The percentage of CD8+ (TC) cells was 37.7% before Ramadan and 37.8% late Ramadan, and the 
absolute counts were 0.6×103 and 0.54×103 mm3  in the pre- and late-Ramadan periods, respectively; 
therefore, the differences were considered insignificant. In addition, the percentage ratios of B-
lymphocytes cells were 14.56 % and 14.74% in the pre- and late-Ramadan periods, and the absolute 
count changed from 0.35×103 to 0.3×103 mm3. According to the results, the differences were not 
significant, therefore, it seems Ramadan fasting does not affect these cells.  

Moreover, the percentage of activated T cells or TDR+, which are involved in specific immune 
responses, has not been affected by fasting. In fact, the percentage ratios were reported as 11.14% and 
10.54% in the pre- and late-Ramadan periods, and the absolute count changed from 0.14×103 to 
0.11×103 mm3; the differences were not considered significant. 

Finally, the ratio of CD4+/CD8+ cells or TH/TC changed from 1.48% before Ramadan to 1.5% late this 
month; however, this difference was insignificant. Thus, the overall results indicate that Ramadan 
fasting during winter does not affect the lymphocyte count, percentage ratio, and the main lymphocyte 
subpopulations. 
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Introduction 
In recent years, the scientific methodology of 

detail-based studies, or the evaluation of 
molecular components without considering the 
holistic review of the results, has been a matter 
of great controversy. Thus, more attention has

 
been paid to the relationship between 
molecules, cells, and systems, and their 
interaction effects on one another.  

The immune system with its set of cells and 
molecules plays an essential role in maintaining 
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internal homeostasis (1, 2). However, immune 
system cells and cytokines are essential to form 
a healthy appropriate microchemical environ-
ment. Therefore, in recent years, a new field of 
study called “psychoneuroimmunology" has 
emerged with the aim to evaluate the mecha-
nisms of forming appropriate microchemical 
environments for mental, psychological, and 
physical health (3-7). 

 On the other hand, a great deal of attention 
has been focused on nutrition, essential 
ingredients for energy intake, necessary 
substances for the body, and rare elements 
affecting the coenzyme and enzyme reactions 
and their resultant effects on the immune 
system. For instance, the role of calorie intake in 
cancer-related complications, and the 
importance and effects of trace elements 
(especially zinc and selenium) on the immune 
system balance and protection against 
autoimmune diseases and cancer, have gained 
increasing interest (8-10).  

According to Muslims’ beliefs, Ramadan 
fasting is a behavioral, mental, and dietary 
change, which is significantly different from 
food deprivation and malnutrition (11). Many 
studies have been performed on food 
deprivation (fasting) or the effects of 
malnutrition and special diets on lymphocyte 
subpopulations (11-13).  

Most of these studies are concerned with 
fasting as the treatment of some diseases such 
as immune system complications (including 
autoimmune diseases). However, the fasting 
conditions of these studies were not similar to 
Muslims’ religious rules. In one of these studies, 
it was shown that after 7 days of complete food 
deprivation, the microchemical environment of 
the white pulp of the spleen, especially the T-
dependent zone, experienced more significant 
reducing lymphocytes. Food deprivation even 
caused inhibitory effects on the specific immune 
system. However, non-specific immunity (innate 
immunity), particularly the activity of natural 
killer cells (NK cells), which is necessary for 
anti-cancer and anti-viral defense, increased 
(11). 

In another study, the subjects fasted for 
seven full days by only water and electrolyte 
intake. According to the results, the level of 
lymphocyte count, the number of helper cells 

(TH), and the production of IL-2 in response to 
PHA stimulation, reduced (13). In a complete 
three-to-six day food deprivation of patients 
with rheumatoid arthritis and healthy subjects, 
the systemic immune response did not greatly 
alter, though specific mucosa-derived B-
lymphocyte response increased (14, 15). 

 In Islamic countries, the evaluation of the 
effects of fasting is mostly focused on 
biochemical factors, and white blood cell 
differential count (16-19); nevertheless, some 
studies were conducted on specific subjects 
(such as cancer patients and transplant 
recipients). For instance, a study performed on 
renal transplant patients, showed that fasting 
had no side effects on the renal activity or 
patients’ health status. Moreover, no negative 
effects were observed in cancer patients who 
insisted on fasting, in case they followed the 
medical advice regarding their situation (20). 

 In this study, we aimed to evaluate the 
effects of Ramadan fasting on the main 
components of specific immune system, 
including lymphocytes and their main 
subpopulations in a two-year follow-up.  

 
Materials and Method 

In the present study, 38 healthy subjects (9 
females and 29 males), within the age range of 
17 to 51 years, were selected; the subjects had 
no history of serious health conditions in the 
past five years. The participants were monitored 
in two consecutive years of 1999 and 2000 
during the month of Ramadan, which fell in 
winter.  

Ramadan fasting in this study was defined as 
abstinence from eating, drinking, and other 
behaviors, which have been mentioned in 
Islamic rules (at least 22 days of fasting during 
the 30 days of Ramadan). Fasting duration in the 
aforementioned years was estimated 
approximately 12 to 12.5 hours.  

The subjects were selected before the month 
of Ramadan, and the sampling was carried out 
two days before the start and one day before the 
end of Ramadan. Two ml of venous blood was 
obtained from each individual, and transferred 
to BuAli Research Institute, Mashhad, Iran for 
testing. Flow-cytometry was immediately 
started using the flow cytometer (BD, USA).  

In this study, the labeled antibodies against 
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Table 1. The percentage ratio and absolute count of peripheral blood lymphocytes before and late Ramadan fasting  

Cell type 
Absolute count (103/mm3) Percentage ratio (%) Results 

Pre-fasting period Late-fasting period Pre-fasting period Late-fasting period Statistical test 
Total lymphocytes 2.32±0.4 2.19±0.5 25.82±8.2 26.23±7.3 P= 0.06 

 
Table 2. Comparison of the percentage ratio and absolute count of T and B lymphocytes before and late Ramadan fasting   

Cell type Absolute count (103/mm3) Percentage ratio (%) Results 
Pre-fasting period Late-fasting period Pre-fasting period Late-fasting period Statistical test 

T cells (CD3+) 1.61±0.35 1.5±0.4 70.12±5.9 70.26±6.4 * 
B cells (CD19+) 0.35±0.09 0.3±0.09 14.56±3.24 14.74±3.7 * 

*Non-significant 
 

CD3, CD4, CD8, CD19, HLA-DR were used. After 
the flow cytometry results were recorded, the 
results related to each person were obtained 
and recorded in a specific form, based on the 
percentage ratio and absolute count. A 
questionnaire was also completed by the 
subjects in order to collect demographic data. 
After gathering the data, they were analyzed 
using descriptive statistics by drawing tables 
and graphs. The research hypotheses were 
tested using the statistical tests of Wilcoxon 
signed-rank, paired t-test, and matched-paired t-
test, based on a normal distribution. 

 
Results 

In the present study, which was conducted 
on 38 subjects (9 females and 29 males, with the 
mean age of 32.5 years), the mentioned 
parameters before and late Ramadan fasting 
were analyzed.  

The percentage of CD3+ cells (T cells) was 
70.12% before Ramadan and 70.25% late 
Ramadan, and the absolute lymphocyte counts 
were 1.6×103 and 1.5×103 mm3, respectively; 
however, the observed differences were 
insignificant. Therefore, the percentage ratio 
and the absolute count of lymphocytes were not 
affected by Ramadan fasting (Table 1). 

According to Table 2, considering the 
subgroups of CD3+ lymphocytes or T 
lymphocytes, the percentage ratio and absolute 
count of these lymphocytes have insignificantly 
changed after one month of fasting (Table 2). 

Also, regarding B lymphocytes, which are 
responsible for specific humoral immunity in 
the body, the changes of percentage ratio and 
absolute count of these cells before and late 
Ramadan fasting were non-significant. 
Therefore, Ramadan fasting has no effects on B 
lymphocyte count. 

T lymphocyte subgroups play an essential 
role in specific immunity, especially T helper 
cells, which are central to humoral and cellular 
immune responses. According to the results, the 
changes of CD3+ and CD4+ lymphocyte 
subgroups or T helper cells (or TH) were 
insignificant. Consequently, Ramadan fasting 
has no effects on this important subgroup of T 
lymphocytes (Table 3). 

In addition, regarding the subgroup of killer 
T-cells, which plays a role in the destruction of 
infected and cancerous cells, the results indicate 
that the changes in the percentage and absolute 
count are scarce, and no significant differences 
were observed after fasting (Table 3). The 
percentage ratio at the time of sampling and the 
absolute count (mm3) of the activated T cells 
after fasting had not significantly changed 
(Table 3).  

The main aim of the present study was the 
comparison of CD4+/CD8+ cells ratio (or TH/TC 
cells ratio), which is an important indicator of 
the activity of the immune system. This ratio 
was 1.48% and 1.5% in the pre- and late-fasting 
periods; however, the difference was not 
statistically significant (Figure 1). Moreover, this

 
Table 3. Comparison of the percentage ratio and absolute count of T helper cells (or TH), activated T cells and killer T-cells before 
and late Ramadan fasting   

Cell type Absolute count (103/mm3) Percentage ratio (%) Results 
Pre-fasting period Late-fasting period Pre-fasting period Late-fasting period Statistical test 

TH  (CD3+ CD4+ CD8+) 52.8±8.9 53.46±8.2 0.81±0.29 0.87±0.24 * 
TC (CD3+ CD4+ CD8+) 37.8±6.7 37.7±7.8 0.54±0.16 0.60±0.18 * 
T CD3+ HLA-DR 10.51±4.8 11.14±8.2 0.11±0.05 0.14±0.07 * 

*Non-significant 
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Figure 1. Comparison of CD4+/CD8+ cells before and late 
Ramadan fasting  

 
 
ratio is separately demonstrated for males and 
females. 
 
Discussion 

The effects of nutrition and dietary habits on 
the immune system have been a subject of 
investigation for many years. Even the 
association between starvation, drought, and 
the outbreak of infectious diseases has been 
known for a long time (21). The considerable 
reduction in the essential nutrients for the body 
led to an understanding of the effects of food 
deprivation on the immune system. Therefore, 
today, it is believed that the most important 
cause of immune deficiency is poor diet and 
inaccessibility of medications (21, 22). 

In addition, in recent years, the roles of 
antioxidants (particularly vitamins A and E) and 
rare elements (especially selenium) have been 
determined in immune-related diseases. For 
instance, lack of vitamin A causes a reduction in 
the ratio of CD4+/CD8+ cells or decreases CD28+ 

expression. The complex relationship between 
lipids rich in unsaturated fatty acids and the 
immune system, and the effects of these lipids 
on lymphocyte subgroups or cytokine 
production are also of high significance. 

Ramadan fasting cannot be defined as a poor 
diet or reduced amount of food consumption. In 
fact, it is a type of nutritional change in the 
dietary patterns and meals, and its effect should 
be differentiated from food deprivation. 
Moreover, fasting is an alteration in circadian 
rhythm and daily routines, therefore, it will 

mostly affect the body through the 
neuroendocrine system. 

Various studies in Western countries on 
volunteers, who abstained from eating for 
several days, show that food avoidance has 
different effects on the immune system or 
autoimmune diseases. The results of other 
studies have shown decreased lymphocyte 
count, decreased production of interferon 
gamma, and no changes in serum cytokine level 
(12-15). For instance, long-term food 
deprivation for seven consecutive days (with 
only mineral and water intake) resulted in a 
decrease in the size of spleen white, particularly 
the T-dependent area. On the contrary, the 
number of natural killer cells, which are the first 
line of defense against viral and tumor activities, 
increased (11, 23).  

In our study, the absolute blood leucocyte 
count decreased, which was statistically 
significant at the level of 94% (p value=0.06). 
However, CD3+ cells (T cells), CD19+ cells (B 
Cells), TH cells (CD3+ cells), CD4+ CD8+, and TC 
cells (CD3+, CD4+, and CD8+) did not 
considerably change after Ramadan fasting. 
Hansen (13) believes that the reduction in white 
blood cell count is not due to its decreased 
production in the bone marrow, but is related to 
cells migration and the tendency for 
implantation in the non-vascular space, 
particularly migration of neutrophils and 
implantation of lymphocytes. 

 However, in the present study, the slight 
insignificant increase in the ratio of CD4+/CD8+ 
cells is noteworthy; the mean of the pre-fasting 
period (1.48) increased to 1.5 in the late-fasting 
period. The current study did not pay particular 
attention to the role of religious behaviors in the 
individual. In future studies considering this 
factor as the main variable, a better dynamic 
balance may be observed in the immune system. 
However, in the study of Savehdahl (13), which 
was conducted on 10 volunteers during a 
complete 7-day food deprivation (with only 
water and mineral intake), the number of CD3+ 
(T cells) and TCD4+ cells showed a significant 
reduction. In addition, IL-2 production 
decreased in response to mitogen in the culture 
environment.  

Such studies have been performed in order 
to evaluate the treatment of rheumatoid 
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arthritis and other diseases. For instance, 
Trollmo (15), in a study on 7 patients with 
rheumatoid arthritis during a complete 3-7 day 
food deprivation, showed that the response of 
mucosal B lymphocytes increased, though the 
systematic responses did not alter. However, in 
the study of Fraser (14), on 9 patients with 
rheumatoid arthritis during 7 days of food 
deprivation (with a diet of mineral water) 
indicated a reduction in free fatty acid 
concentration, which inhibits lymphocyte 
proliferation responses in the fasting group with 
rheumatoid arthritis (15). 

One of the theories with regard to the 
occurrence of rheumatoid factor (RF) is 
abnormal glycosylation of lgG, which is believed 
to be involved in the pathogenesis of 
rheumatoid arthritis. A study on 26 patients 
with rheumatoid arthritis, who fasted for 7-10 
days and followed a vegetarian diet 3.5 months 
after the experiment,  showed a high ratio of 
non-abnormal glycosylation of IgG, compared 
with the control group. This was associated with 
the patient’s health improvement during the 
fasting period and unrelated to the vegetarian 
diet (24). 

Finally, consistent with our study, it was 
shown that fasting has no negative effects on the 
function of transplanted kidney in kidney 
transplant recipients, who fasted during 
Ramadan (25). It should be noted that the 
present study was conducted in December and 
November of 1999 and 2000, respectively 
(Ramadan fell in winter). It is suggested that the 
current study be repeated during the Ramadan 
of other years, which falls in summer season 
(with a longer fasting duration). 
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