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Abstract
Background: 
Objectives: The main aim of  this study was to compare, by a new automated colorimetric method, oxidant and anti-oxidant 
status of  those who fast during Ramadan and those who do not. For this purpose, total oxidant status (TOS), total anti-oxidant 
capacity (TAC) levels and oxidative stress index (OSI) were analysed. By doing this, we hope to examine whether fasting has any 
beneficial effect on human health.
Materials and methods: Fifty seven people were included in this study. Of  these, 30 people had been fasting during the month 
of  Ramadan for at least ten years, but 27 had never fasted in their life. On the 15th day of  Ramadan, blood samples were obtained 
from both groups after 12 hours of  fasting. 
Results: The TAC levels of  the fasting group (1.29±0,19) was quite higher than the non-fasting group (1,09±0,16) [EIC2][ICD3]
[ICD4](p< 0.001). Similarly, in the fasting group TOS level and the OSI (respectively 12,77±2,23 and 1,01±0,25) was quite lower 
[EIC5][ICD6][ICD7] than in the non-fasting group (respectively 14,15±2,04 and 1,33±0,30), (p<=0.019 and p<0.001, respec-
tively).
These findings show that the TOS level of  non-fasting group was high. This oxidative stress  might cause various  illnesses. 
Therefore, fasting could play  a significant part in health-protection by increasing total anti-oxidant capacity.
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Introduction
Allah orders in the Holy Book Quran, to people who be-
lieve, to fast during Ramadan1. Therefore, fasting during 
Ramadan is a necessity (fard) for all believers in Islam. 

Similarly, the prophet of  Islam, Mohammed (Peace Be 
Upon Him) recommends that “fast so that you find good 
health”2. In accordance with this recommendation, most 
of  the Muslims fast 29 or 30 days consecutively during 
the month of  Ramadan, which is the ninth month of  
Islamic lunar calendar, so its duration differs every year. 
In fasting days, believers do not eat anything from dawn 
to sunset3. There are many studies about the effect of  
Ramadan fasting on human health4,5. As far as we know, 
there is no study that compares the importance of  oxida-
tive stress index between fasting and non-fasting groups.
In this study, we aimed at evaluating the oxidative status 
in people who fast during Ramadan and those who do 
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not. Via a new automated colorimetric method, we have 
measured the total anti-oxidant capacity (TAC) and total 
oxidant status (TOS); and calculated the oxidative stress 
index. The measurement method developed by Erel, has 
many advantages when compared with other methods. It 
is simple, cheap, reliable, and precise. Moreover, it does 
not interact with commonly occurring serum compo-
nents6,7.
 
Materials and methods
Fifty-seven people were included in this study. Of  these, 
30 people (13 female, 17 male) had been fasting during  
Ramadan for at least ten years, but 27 (16 female, 11 male) 
had never fasted in their life. On the 15th day of  the Ra-
madan, blood samples were obtained from both groups, 
on an empty stomach after 12 hours. Demographic fea-
tures like age, gender, and Body Mass Index (BMI) of  the 
both groups were matched. Total oxidant status (TOS) 
and total anti-oxidant capacity (TAC) levels were analysed 
via a new colorimetric method, developed by Erel. Oxi-
dative stress index (OSI) was also calculated.

Exclusion criteria
Those who had the following health problems were not 
included in this study: smoking, chronic kidney disease, 
chronic obstructive pulmonary disease, hypertension, 
cardio-vascular diseases, malignancy, rheumatic diseases, 
chronic inflammatory diseases, infection, and degenera-
tive diseases.  

Measurement of  the Total Antioxidant Capacity (TAC)
TAC of  serum was determined using a novel automated 
measurement method, developed by Erel6. In this meth-
od, the hydroxyl radical, which is the most potent biolog-
ical radical, is produced. In the assay, ferrous ion solution, 
which is present in  Reagent 1 is mixed with  hydrogen 
peroxide, which is present in the Reagent 2. The sequen-
tial produced radicals such as brown coloured dianisidine 
radical cation, produced by the hydroxyl radical, are also 
potent radicals. Using this method, anti-oxidative effect 
of  the sample is measured against the potent free radical 
reactions, which is initiated by the produced hydroxyl rad-
ical. The assay has got excellent precision values, which 

are lower than 3%. The results are expressed as mmol 
Trolox Equiv./L.

Measurement of  Total Oxidant Status (TOS)
TOS of  serum was determined using a novel automat-
ed measurement method, developed by Erel7. Oxidants 
which are present in the sample oxidize the ferrous 
ion–o-dianisidine complex to ferric ion. The oxidation 
reaction is enhanced by glycerol molecules, which are 
abundant in the reaction medium. The ferric ion makes a 
coloured complex with xylenol orange in an acidic medi-
um. The colour intensity, which can be measured spectro-
photometrically, is related to the total amount of  oxidant 
molecules present in the sample. The assay is calibrated 
with hydrogen peroxide and the results are expressed in 
terms of  micro molar hydrogen peroxide equivalent per 
liter (µmol H2O2 Equiv./L).

Oxidative Stress Index (OSI)
The ratio of  TOS to TAC yields the OSI, an indicator of  
the degree of  oxidative stress6,7. For calculations, the re-
sulting unit of  TAC was changed to mmol/l, and the OSI 
value was calculated according to the following formula: 
OSI (arbitrary unit) = TOS (mmol H2O2 equiv./l) / TAS 
(mmol Trolox equiv./l).

Statistical analysis
All of  the analyses were conducted using the IBM SPSS 
22.0 statistical program (Chicago, IL, USA). Data were 
expressed as mean ± standard deviation. The normality 
of  the distributions was evaluated using the Kolmogor-
ov–Smirnov test. Comparisons of  the parameters were 
performed using the Student's t-test. A χ2 test was used 
to compare gender distributions within groups. All of  the 
statistical tests were two-sided; a p value less than 0.05 
was accepted as significant.
 
Results
Demographic features of  fasting and non-fasting groups 
are demonstrated in Table 1. No statistically significant 
difference was detected, when the study groups were 
compared in terms of  age, gender, or body mass index 
(BMI) (p > 0.05).
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Table I. The demographic characteristics of fasting and non-fasting groups 
 

Parameter Fasting (n=30) Non-fasting (n=27) P value 
Women/man 13/17 16/11 Ns 
Age (mean±SD) 39.23±16.10 37.2±14.30 Ns 
BMI (kg/m2) (mean±SD) 21.12±3.24 22.18±2.26 Ns 

  

As shown in Table II, the TAC level of  fasting group 
was quite high, when compared to the non-fasting group 
(p< 0.001). On the other hand, TOS level and OSI of  

non-fasting group were quite high, when compared to 
the fasting group. (p<=0.019 and p<0.001 respectively). 
The oxidative stress index of  both groups was shown in 
Figure 1.

      Table II. Comparison of TAC, TOS and OSI levels in fasting and non-fasting groups 

Parameter Fasting (n=30) Non-fasting (n=27) P value 
TAC 1,29±0,19 1,09±0,16 <0,001 
TOS 12,77±2,23 14,15±2,04 =0,019 
OSI 1,01±0,25 1,33±0,30 <0,001 

 

 

 

 
Figure 1. OSI levels in fasting and non-fasting groups 
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Discussion
If  oxidative/anti-oxidative balance shifts to the oxidative 
side, oxidative stress emerges in tissues and organs8. Ox-
idative stress causes production of  reactive oxygen spe-
cies (ROS) and reactive nitrogen species (RNS) such as 
superoxide radicals, hydrogen peroxide, hydroxyl radicals, 
singlet oxygen, lipid hydro peroxides, peroxynitrite and 
other related species9. ROS/RNS can lead to oxidative 
harm to basic cellular constituents such as membrane lip-
ids, proteins and DNA, which may finally result in cell 
death10. Oxidative harm induced by ROS/RNS is a sig-
nificant contributing factor in the pathogenesis of  aging, 
cancer, cardiovascular diseases and other degenerative 
diseases11.

Similarly, in our study, the increase of  oxidative stress in 
non-fasting group (Table II and Figure 1) leads to ROS/
RNS increase. As a result, some constituents such as pro-
tein, lipid and nucleic acid get harmed, which result in 
cell death. Consequently, many illnesses might develop. 
However, by decreasing oxidative stress and increasing 
TAC, fasting may take a protective role in avoiding many 
diseases.
In many studies, caloric restriction (CR) is found to pro-
tect the onset of  some diseases such as: autoimmune dis-
eases, atherosclerosis, cardiomyopathies, cancer, diabetes, 
renal diseases, neurodegenerative diseases, and respirato-
ry diseases. Therefore, CR has been suggested to have a 
curative and anti-ageing function12,13. Moreover, in many 
studies, it has also been discussed that CR could delay or 
protect the onset of  many diseases such as cardiovascular 
diseases, renal diseases, cancers, and diabetes14-17.

In our study, it has also been observed that those who 
fast during Ramadan and therefore have a strict caloric 
restriction during the day may benefit from similar out-
comes. In the fasting group, TAC increase and TOS de-
crease result in decreasing oxidative stress in tissues and 
organs. Therefore, any DNA harm, and apoptosis risk 
could be avoided (Table II, Figure1).
It seems that fasting due to religious motives could regu-
late oxidative/anti-oxidative balance, delay or prevent the 
onset of  many diseases. Therefore, it might play a signifi-
cant role in extending life-span.  

Conclusion 
Like many other similar studies, our study has found  that 
fasting could regulate oxidative/anti-oxidative balance, It 
might lead to  healthy life. 
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