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ABSTRACT
Introduction: Ramadan is an Islamic month during which Muslims abstain from eating, drinking and smoking from
dawn to sunset. Ramadan is a model of prolonged intermittent fasting. Previous studies have shown that fasting has
beneficial effects on human health. However, the results of these studies have been inconsistent. The aim of present
study was to investigate the effect of fasting during Ramadan on biochemical parameters and inflammatory markers.
Materials and Methods: This prospective observational study was conducted in July 2013. Thirty healthy men who
were fasting during Ramadan were enrolled in the study. Anthropometric measurements were taken from each
subject. Fasting venous blood samples were taken one week before Ramadan, during the last week of Ramadan and
four weeks after Ramadan. Serum interleukin-6, high sensitivity C-reactive protein, fasting blood sugar (FBS),
insulin, total cholesterol, triglycerides, low-density lipoprotein and high-density lipoprotein levels were measured.
Results: No significant change was observed in serum total cholesterol, systolic and diastolic blood pressure,
interleukin-6 and high sensitivity C-reactive protein. Fasting in Ramadan significantly decreased body mass index
(P< 0.0001), FBS (P< 0.0001), triglycerides (P< 0.01), erythrocyte sedimentation rate (P< 0.01), insulin (P< 0.02),
HOMA index (P< 0.001) and high-density lipoprotein-cholesterol (P < 0.0001). Conclusions: This study indicates
that fasting during Ramadan has some positive effects on body mass index, serum triglycerides, high-density
lipoprotein, FBS, insulin and HOMA index.
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INTRODUCTION
Ramadan is the ninth month of the Islamic
calendar, in which healthy adult Muslims
abstain from eating and drinking from dawn
to dusk for the entire month. During
Ramadan, there are some changes in eating
habits such as consumption of more
carbohydrates and sweet foods in the form
of two large meals at sunrise and sunset [1].
Several studies have reported changes in the
metabolic status of fasters including body
weight, fasting blood sugar (FBS), lipid
profile and hematological parameters [2-4].
Findings of a recent meta-analysis showed

that fasting in Ramadan has some positive
effects on healthy Muslims, especially
among men. According to the mentioned
study, fasting caused significant weight loss
in men but not in women. Moreover, it
significantly decreased total cholesterol,
low-density lipoprotein (LDL) and FBS
levels. However, no change in high-density
lipoprotein (HDL) and triglyceride levels
were observed [5]. Interleukin-6 (IL-6) is an
inflammatory
marker
and
a
proinflammatory cytokine regulating an acutephase response. This cytokine may also have

JCBR. Spring 2017; 1(1):38-46

38

Mohammadzade et al.

Journal of Clinical and Basic Research (JCBR)

an effect on insulin sensitivity or glucose
metabolism, as it has been shown that IL-6
and C-reactive protein (CRP) levels are
elevated in subjects with obesity, insulinresistance and impaired glucose tolerance
[6,7]. CRP is an acute phase protein
produced predominantly by hepatocytes
under the influence of cytokines such as IL6 and tumor necrosis factor-alpha. The role
of
this
acute-phase
reactant
in
cardiovascular disease has been highlighted
by numerous studies. Serum CRP level is
significantly associated with other risk
factors for cardiovascular disease [8]. In
addition, some studies have shown that
high-sensitivity CRP (hs-CRP) is affected
by fasting, weight loss, and post-challenge
hyperglycemia in non-diabetic subjects [912].
Over the past few years, an increasing
number of physiological effects have been
reported for intermittent fasting (IF) in
rodents, monkeys, and humans [13]. Most
importantly, IF is thought to decrease
mortality rates in patients with cancer and
cardiovascular disease [14,15], improve
insulin sensitivity [16], and reduce oxidative
stress and inflammation [17]. However,
inflammatory biomarkers such as IL-6 and
CRP have been found to be significantly
decreased by short- and long-term IF
[18,19]. The purpose of this study was to
investigate the effect of fasting during
Ramadan on anthropometric parameters
(weight, height, BMI, waist circumference)
and some of the cardiovascular risk factors
including lipid profile, FBS, HOMA index
and IL-6 and CRP during fasting and four
weeks after Ramadan. These factors are
known metabolic risk factors for chronic
diseases such as diabetes, cardiovascular
disease and some types of cancer.

fasting during Ramadan participated in the
study. The subjects were healthy
nonsmokers who had stable weight (±4 kg)
for at least six months prior to start of data
collection. The subjects had no history of
chronic or acute diseases. Data collection
was carried out in Ramadan 2013, which
began on ninth of July. The subjects were
fasting in Ramadan for 16 hours a day.
Data collection and blood sampling
Venous blood samples were taken from left
arm of each subject after 12-14 hours of
fasting, one week before Ramadan (9.0010.00 a.m.), in the last week of Ramadan
(4.00-5.00 p.m.) and four weeks after
Ramadan (9.00-10.00 a.m.). Blood samples
were centrifuged and separated plasma was
stored in freezer (at -20 C) for biochemical
analysis. Subjects were weighted in light
clothing without shoes using a scale (Seca
803, Germany). Height was measured in
upright position without shoes using a
mechanical measuring tape (Seca 206,
Germany). Body mass index (BMI) was
calculated based on the following formula:
bodyweight (kg) divided by height (m2).
Waist circumference was measured at the
midpoint between the lower margin of the
last palpable rib and the top of the iliac crest.
Blood pressure was measured by the Omron
upper arm blood pressure monitor in seated
position, after a 10-minute rest. Plasma
concentrations of total cholesterol, highdensity lipoprotein-cholesterol (HDL-C) and
triacylglycerol were measured using
commercial kits (Pars Azmoon Co., Iran).
Low-density lipoprotein-cholesterol (LDLC) concentration was calculated using the
Friedewald equation [20]. Enzyme-linked
immunosorbent assay (ELISA) was used for
quantitative detection of human IL-6
(Platinum ELISA, eBioscience, Austeria).
The IL-6 assay had an analytical sensitivity
of 0.9 pg/ml and overall intra-assay
coefficient of variation (CV) of 5.2%. In
addition, hs-CRP was measured by ELISA

MATERIAL AND METHODS
Selection of subjects
Overall, 30 men aged 20-35 years who were
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39

Mohammadzade et al.

Journal of Clinical and Basic Research (JCBR)

(DRG-Diagnostica, Germany) with intraand inter-assay CVs of 5.1% and 14.3%,
respectively.
Dietary intake assessment
The “three-day food record” was used for
assessing dietary intake according to food
groups. For this purpose, all subjects were
required to record the quality and quantity of
food and drinks they consumed in the last 24
hours for three days, two weeks before
Ramadan and three days during Ramadan.
Before recording foods, exact portion sizes
(graduated measures, tablespoon and
teaspoon, dinner plate, bowl, cup, slice of
breads, etc.) were explained for participants.
For estimating overall food consumption,
food intake was converted into serving of
food within an exchange group [21]. The
study was approved by the Ethics
Committee of Golestan University of
Medical Sciences, Iran.
Statistical analysis
Statistical analysis was done using the
Statistical Package for Social Sciences,
version 16.0 (SPSS Inc., Chicago, IL).
Descriptive data were expressed as mean
and standard deviation (SD). Normal
distribution and homogeneity of the
variances were tested with Shapiro-Wilk test
and Kolmogorov-Smirnov test. The normal
distribution parameters (weight, BMI, waist
circumference, blood pressure, and total
cholesterol) were analyzed by one-way
repeated measures ANOVA. Friedman test
was used for non-normally distributed data.
P-values less than <0.05 were considered
statistically significant.

RESULTS
The study was performed on 30 healthy
males (mean age 29.44 ± 7.4 years), who
were fasting during Ramadan for 30 days.
As shown in Table 1, mean of weight and
BMI decreased significantly in subjects after
three weeks of fasting (P< 0.0001). Four
weeks after the end of Ramadan, weight and
BMI increased significantly (P< 0.0001).
Mean ± SD values of all parameters
measured in this study are presented in
Table 1. Changes in the waist
circumference, systolic blood pressure
(SBP) and diastolic blood pressure (DBP)
were not statistically significant. Mean level
of FBS, fasting insulin and HOMA index
decreased during Ramadan and increased
four weeks after Ramadan fasting. Mean of
serum
triglyceride
(TG)
decreased
significantly during Ramadan and increased
significantly after the Ramadan fasting.
Mean level of HDL increased significantly
during fasting and decreased significantly
after the Ramadan. There was no significant
difference in the mean level of total
cholesterol and LDL before, during and after
Ramadan. The inflammatory markers such
as IL-6 and hs-CRP did not change
significantly during and after the fasting,
while the mean level of erythrocyte
sedimentation rate (ESR) decreased
significantly during fasting and increased
significantly after Ramadan.

Table 1: Clinical and biological parameters at baseline, during three weeks of fasting and four
weeks after the end of Ramadan
Weight (kg)
BMI (kg/m2)
Waist
circumference
(cm)
FBS (mg/dl)
SBP (mmHg)
DBP (mmHg)
JCBR. Spring 2017; 1(1):38-46

Session 1
82.73 ± 14.74
27.30± 4.26
96.48 ± 11.38

Session 2
80.43 ± 14.48
26/48±4/37
95.31 ± 10.62

Session 3
81.97 ± 14.86
27 ± 4.41
96.73 ± 10.87

P1 value
<0.001*
<0.001*
NS*

98.58 ± 7.04
124.7± 4
80.3 ± 8

81 ± 4.97
121.6± 6
79.2 ± 8

93.24 ± 7.07
125.2± 4
81.3 ± 8

<0.001**
NS*
NS*
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164.64 ± 35.34
170.07 ± 37.77
166.66 ± 36.03
NS*
Total Cholesterol
(mg/dl)
152.55 ± 64.35
123.83 ± 53.44
143 ± 71.28
0.05**
TG (mg/dl)
33.83 ± 8.53
47.59 ± 6.70
34.48 ± 7
<0.001**
HDL (mg/dl)
100.52 ± 28.38
95.62 ± 32.86
106.62 ± 28.1
NS**
LDL (mg/dl)
6.21 ± 5.19
4.24 ± 2.59
4.69 ± 4.35
0.03**
ESR (mm)
1.72 ± 1.67
1.99 ± 1.45
2.19 ± 1.94
NS**
CRP (µg/ml)
1.09 ± 1.63
0.79 ± 0.26
0.94 ± 1.01
NS**
IL-6 (pg/ml)
11.87 ± 6.64
9.03 ± 5.04
16.5 ± 9.09
<0.001**
Insulin (mIU/l)
2.94 ± 1.78
1.81 ± 1.04
3.86 ± 2.26
<0.001**
HOMA
Session 1: baseline/one week before Ramadan, Session 2: three weeks into Ramadan, Session 3: four weeks after
the end Ramadan.
*: one-way repeated measures ANOVA, **: Non-parametric Friedman Test

Seven participants were excluded from the
study for not completing the three-day food
record form. Overall, 23 objects completed
the 24-hour recall and three-day food record
before and during Ramadan. According to
the American Dietetic Association exchange
list [21], the mean level of starch foods
(bread, rice, barely and pasta) decreased
from 16.04±4.71 to 10.65±3.61 servings/day
in Ramadan (P<0.0001). Consumption of
lean and moderate-fat proteins (Chicken,
beef, lamb, egg and cheese) decreased from
3.78±1.54 to 3.17±1.97 servings/day
(P<0.001). The mean level of milk,
vegetable and fruit consumption did not
change during Ramadan compared to the
baseline values. Intake of simple
carbohydrates such as sugar and sugaradded beverage increased significantly from
6.70±5.11 to 9.13±7.16 servings/day
(P<0.002).

SBP, DBP and waist circumference did not
change. These finding are consistent with
some previous studies. For example, a metaanalysis reported that fasting reduces body
weight in the general population, especially
in men [5]. However, study of McNeil et al.
found no significant difference in body
weight of 20 normal-weighted and obese
men [22]. Quality of food and eating
patterns are changed during Ramadan. In
this month, larger meals compensate for
lower frequency of intake. It is believed that
fasting in Ramadan often leads to reduced
energy intake, but a recent review article did
not support this hypothesis [23]. Significant
reduction in total body weight despite the
insignificant change in energy intake may be
related to utilization of body fat during
fasting in Ramadan [22, 24]. Some animal
studies demonstrated that eating one large
meal a day decreases weight and body fat
percentage [25,26]. Weight loss may also be
explained by the abstinence from drinking,
and the consequent dehydration that occurs
during fasting [27]. Since the total fluid
intake in our subjects increased during
Ramadan, the negative fluid balance is not
the main factor associated with their weight
loss. In addition, we found that fasting
causes no significant change in the SBP and
DBP. This finding is inconsistent with
results of previous studies that reported
fasting
during
Ramadan
has
antihypertensive effects [28-30]. This

DISCUSSION
Previous studies have reported inconsistent
results for the effects of fasting during
Ramadan on physiological and biochemical
parameters. The present study aimed to
determine the effect of Ramadan fasting on
body weight and some biochemical and
immunological factors of healthy men. The
results of this study showed that fasting
significantly reduced weight, FBS, TG and
HOMA index. The level of HDL increased
significantly during Ramadan. However,
JCBR. Spring 2017; 1(1):38-46
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inconsistency might be because all
participants in our study were normotensive
and younger than 40 years. Study of
Salahuddin et al. found significant changes
in the SBP and DBP of hypertensive
subjects, while there was an insignificant
decrease in SBP and DBP of control group
[31]. In another report, Sayedda et al. stated
that mean of blood pressure decreases in the
middle of Ramadan, and returns to preRamadan values at the end of the month
[32].
In the present study, the level of total
cholesterol increased in Ramadan, but this
increase was not statistically significant.
Some studies claimed that this increase
could be related to weight loss [4].
However, other studies have found either no
change [31, 33] or decreased level of
cholesterol during fasting [34-36], which
may be related to consumption of one large
meal in 24 hours [37].
It is known that lipid profile is influenced by
dietary habits, physical factors, amount and
type of dietary fat, and amount of simple
carbohydrates in diet [38-39]. Previous
studies have shown that eating a large meal
per day can change lipid profile [40-41].
Similar to some previous studies, the level
of FBS, fasting insulin and insulin-resistance
decreased in the subjects after fasting [4244]. Moreover, regular sleeping patterns are
changed during Ramadan. This affects levels
of
leptin,
neuropeptide-Y,
insulin,
melatonin, steroid hormones, pituitary
hormones and thyroid hormones that have
essential roles in regulation of energy
balance and glucose metabolism [45-46].
The decrease in FBS and HOMA index
could be related to the above factors. Some
studies showed no significant change in the
serum level of glucose [47-48]. However,
other studies reported increased FBS levels
after fasting in Ramadan [49]. These
inconsistencies could be due to differences
in dietary habits, calorie intake, the number

and duration of fasting days, time of
sampling, genetic background and physical
activity between these studies. A study
reported a significant increase in HOMA-IR
in subjects with metabolic syndrome [50],
and a significant decrease in insulin and
insulin resistance among diabetic men after
fasting [48].
Limited number of studies investigated the
effect of fasting during Ramadan on proinflammatory factors. In our study, the level
of ESR decreased during Ramadan, while
CRP and IL-6 levels did not change
significantly. These findings are consistent
with findings of Murat Unalacak [10].
However, some studies demonstrated that
IL-6 and CRP levels decrease significantly
during fasting in Ramadan [12, 26]
CONCLUSION
Changes in eating patterns during Ramadan
have beneficial effects on healthy men.
These effects include increase in HDL,
weight loss, and decrease in FBS, insulin,
HOMA index, and ESR levels. However,
the values of these factors (except ESR)
returned to baseline values two weeks after
Ramadan. In addition, inflammatory factors
such as IL-6 and CRP do not change
significantly during and after fasting. Future
studies with larger sample sizes are required
to investigate the impact of dehydration and
changes in diet, sleeping patterns and
physical activity on healthy individuals who
fast during Ramadan.
ACKNOWLEDGEMENTS
This research project was supported by the
Golestan University of Medical Sciences,
Iran. We sincerely acknowledge the Clinical
Research Development Unit at Sayyad
Shirazi Hospital for statistical consultation.
We would like to thank all the participants
in the study.

JCBR. Spring 2017; 1(1):38-46

42

Mohammadzade et al.

Journal of Clinical and Basic Research (JCBR)

patients.Vasc Health Risk Manag. 2012;8:714.
9.Nakanishi N, Shiraishi T, Wada M.
Association between fasting glucose and Creactive protein in a Japanese population:
the Minoh study. Diabetes Res ClinPract.
2005;69(1):88–98.
10.Unalacak M1, Kara IH, Baltaci D, Erdem
O, Bucaktepe PG. Effects of Ramadan
fasting on biochemical and hematological
parameters and cytokines in healthy and
obese individuals. Metab Syndr Relat
Disord.
2011
Apr;9(2):157-61.
doi:
10.1089/met.2010.0084.
11.Pradhan AD, Cook NR, Buring JE, et al.
C-reactive
protein
is
independently
associated with fasting insulin in
nondiabetic women. Arterioscler Thromb
Vasc Biol. 2003;23(4):650–655.
12.Festa A, D’Agostino R Jr, Tracy RP,
Hafner SM. C-reactive protein is more
strongly related to post-glucose load glucose
than to fasting glucose in non-diabetic
subjects;
the
Insulin
Resistance
Atherosclerosis Study. Diabet Med.
2002;19(11):939–943.
13.Varady KA, Hellerstein MK. Alternateday fasting and chronic disease prevention: a
review of human and animal trials. Am J
ClinNutr. 2007;86:7–13.
14.Varady KA, Roohk DJ, McEvoy-Hein
BK, Gaylinn BD, Thorner MO, Hellerstein
MK. Modified alternate-day fasting
regimens reduce cell proliferation rates to a
similar extent as dailycalorie restriction in
mice. FASEB J. 2008;22:2090–6.
15.Wan R, Ahmet I, Brown M, Cheng A,
Kamimura
N,
Talan
M,
et
al.
Cardioprotective effect of intermittent
fasting is associated with an elevation of
adiponectin levels in rats. J NutrBiochem.
2010;21:413–7.
16.Lu J, Lezi EE, Wang W, Frontera J, Zhu
H, Wang WT, et al. Alternate day fasting
impacts the brain insulin-signaling pathway
of young adult male C57BL/6 mice. J

REFERENCES
1.Sarraf-Zadegan N, Atashi M, Naderi GA,
Baghai AM, Asgary S, Fatehifar MR, et al.
The effect of fasting in Ramadan on the
values
and
interrelations
between
biochemical, coagulation and hematological
factors. Ann Saudi Med. 2000; 20(5–
6):377–381.
2.Azizi, F. Islamic fasting and health.
Annals of Nutrition and Metabolism. 2010;
56, 273–282.
3.Dewanti, L., Watanabe, C., Sulistiawati,
Ohtsuka, R. Unexpected changes in blood
pressure and hematological parameters
among fasting and nonfasting workers
during Ramadan in Indonesia. European
Journal of Clinical Nutrition. 2006; 60, 877–
881.
4.Hallak MH, Nomani MZA. Body weight
loss and changes in blood lipid levels in
normal men on hypocaloric diets during
Ramadan fasting. Am J ClinNutr.
1988;48:1197–1210.
5.Kul S, Savaş E, Öztürk ZA, Karadağ G.
Does Ramadan fasting alter body weight and
blood lipids and fasting blood glucose in a
healthy population? A meta-analysis. J Relig
Health. 2014;53(3):929-42.
6.Konukoglu D, Hatemi H, Bayer H,
Bagriacik N. Relationship between serum
concentrations of interleukin-6 and tumor
necrosis factor alpha in female Turkish
subjects with normal and impaired glucose
tolerance. HormMetab Res. 2006; 38: 34–
37.
7.Muller S, Martin S, Koenig W, HanifiMoghaddam P, Rathmann W, Haastert B, et
al. Impaired glucose tolerance is associated
with increased serum concentrations of
interleukin-6 and co-regulated acute-phase
proteins but not TNF-alpha or its receptors.
Diabetologica. 2002; 45: 805–812.
8.Khafaji HA, Bener A, Osman M, Al Merri
A, Al Suwaidi J. The impact of diurnal
fasting during Ramadan on the lipid profile,
hs-CRP, and serum leptin in stable cardiac
JCBR. Spring 2017; 1(1):38-46

43

Mohammadzade et al.

Journal of Clinical and Basic Research (JCBR)

Neurochem. 2011;117:154–63.
17.Castello L, Froio T, Maina M, Cavallini
G, Biasi F, Leonarduzzi G, et al. Alternateday fasting protects the rat heart against ageinduced inflammation and fibrosis by
inhibiting oxidative damage and NF-κB
activation.
Free
RadicBiol
Med.
2010;48:47–54.
18.Brannon S, Gozansky W, Donahoo W,
Melanson E, Cage C, Coussons-Read M.
Obesity and inflammation: effects of shortterm fasting on IL-6 and relationship to
diurnal cortisol. Bra BehImm. 2009;23:S28.
19.Aksungar FB, Topkaya AE, Akyildiz M.
Interleukin-6, C-reactive protein and
biochemical parameters during prolonged
intermittent fasting. Ann NutrMetab.
2007;51:188–95.
20.Friedewald WT, Levy RI, Fredrickson
DS: Estimation of the concentration of lowdensity lipoprotein cholesterol in plasma,
without
use
of
the
preparative
ultracentrifuge. Clinical Chemistry. 1972;18
(6): 499–502.
21.http://www.nhlbi.nih.gov/health/educatio
nal/lose_wt/eat/fd_exch.htm
22.McNeil J, Mamlouk MM, D Karine,
Schwartz A, Junior NN, Doucet É.
Alterations in Metabolic Profile Occur in
Normal-Weight and Obese Men during the
Ramadan Fast Despite No Changes in
Anthropometry J Obes. 2014; 2014:482547.
doi: 10.1155/2014/482547.
23.Sadeghirad
B,
Motaghipisheh
S,
Kolahdooz F, Zahedi MJ, Haghdoost AA.
Islamic fasting and weight loss: a systematic
review and meta-analysis. Public Health
Nutr. 2014 Feb;17(2):396-406.
24.El Ati, J., Beji, C., & Danguir, J.
Increased fat oxidation during Ramadan
fasting in healthy women:An adaptive
mechanism for body-weight maintenance.
The American Journal of Clinical Nutrition.
1995; 62,302–307.
25.Stote KS, Baer
DJ, Spears
K, Paul
DR, Harris GK, Rumpler WV, Strycula

P, Najjar SS, Ferrucci L, Ingram DK, Longo
DL, Mattson MP. A controlled trial of
reduced meal frequency without caloric
restriction in healthy, normal-weight,
middle-aged
adults.
Am
J
Clin
Nutr. 2007 Apr;85(4):981-8.
26.Trepanowski JF, Canale
RE, Marshall
KE, Kabir MM, Bloomer RJ. Impact of
caloric and dietary restriction regimens on
markers of health and longevity in humans
and animals: a summary of available
findings. Nutr J. 2011 Oct 7;10:107. doi:
10.1186/1475-2891-10-107.
27.Sweileh N, Schnitzler A, Hunter GR,
Davis B. Body composition and energy
metabolism in resting and exercising
Muslims during Ramadan fast. J Sports Med
Phys Fitness. 1992;32:156–63
28. Faris MA, Kacimi S, Al-Kurd RA,
Fararjeh MA, Bustanji YK, Mohammad
MK, Salem ML. Intermittent fasting during
Ramadan
attenuates
proinflammatory
cytokines and immune cells in healthy
subjects. Nutr Res. 2012 Dec;32(12):947-55.
29. Dewanti L, Watanabe C, Sulistiawati E,
Ohtsuka R. Unexpected changes in blood
pressure and hematological parameters
among fasting and nonfasting workers
during Ramadan in Indonesia. Eur J
ClinNutr. 2006;60:877–81.
30. Mansi KMS. Study the effects of
Ramadan fasting on serum glucose and lipid
profile among healthy Jordanian students.
Am J App Sci. 2007;4:565–9.
31.Salahuddin M, Javed MH. Effects of
Ramadan Fasting on Some Physiological
and Biochemical Parameters in Healthy and
Hypertensive Subjects in Aurangabad
District of Maharashtra, India; J Fasting
Health. 2013; 1(3):7-13
32.Sayedda K, Kamal S, Ahmed QA. Effect
of Ramadan fasting on anthropometric
parameters, blood pressure, creatine
phosphokinase activity, serum calcium and
phosphorus in healthy students of Shri Ram

JCBR. Spring 2017; 1(1):38-46

44

Mohammadzade et al.

Journal of Clinical and Basic Research (JCBR)

Murti smarak institute of medical sciences,
Bareilly-UP. Natl J Physio Pharm
Phamcocol. 2013; 3(1):48-52.
33.Salahuddin M, Sayed Ashfak AH, Syed
SR, Badaam KM. Effect of Ramadan
Fasting on Body Weight, (BP) and
Biochemical Parameters in Middle Aged
Hypertensive Subjects: An Observational
Trial. J Clin Diagn Res. 2014 Mar;8(3):16-8.
34.Azizi F. Research in Islamic fasting and
health. Ann Saudi Med. 2002;122:186–191.
35.Temizhan A, Tandogan I, Donderici O,
Demirbas B. The effects of Ramadan fasting
on blood lipid levels. Am J Med.
2000;109:341‐2.
36.Salehi M, Neghab M. Effects of fasting
and a medium calorie balanced diet during
the holy month Ramadan on weight, BMI
and some blood parameters of overweight
males. Pak J Biol Sci. 2007; 10: 968-71.
37.Gwinup G, Byron RC, Roush WH, et al.
Effect of nibbling versus gorging on serum
lipids in man. Am J Clin Nutr. 1963;13:
209‐13.
38.Tsai A. C., Sandretto A., Chung Y. C.
Dieting is more effective in reducing weight
but exercise is more effective in reducing fat
during the early phase of a weight-reducing
program in healthy humans. Journal of
Nutritional Biochemistry. 2003; 14: 541–
549.
39.FuruncuogluY, Karaca E, Aras S,
Yontem A. Metabolic, biochemical and
psychiatric alterations in healthy subjects
during ramadan. Pakistan Journal of
Nutrition. 2007;6: 209–211.
40.Maislos M, Khamaysi N, Assali A,
Abou-Rabiah Y, Zvili I, Shany S. Marked
increase in plasma high-density lipoprotein
cholesterol after prolonged fasting during
Ramadan. Am J ClinNutr. 1993;57:640–
642.
41.Murphy M. C., Chapman C., Lovegrove
J. A., Isherwood S. G., Morgan L. M.,
Wright, J. W., et al. Meal frequency: Does it
determine postprandial lipaemia? European

Journal of Clinical Nutrition. 1996; 50: 491–
497.
42.Ziaee V, Razaei M, Ahmadinejad Z,
Shaikh H, Yousefi R, Yarmohammadi L, et
al: The changes of metabolic profile and
weight during Ramadan fasting. Singapore
Med J. 2006; 47(5):409–414
43.Khaled BM, Bendahmane M, Belbraouet
S: Ramadan fasting induces modifications of
certain serum components in obese women
with type 2 diabetes. Saudi Med J. 2006;
27(1):23–26.
44.Khatib FA, Shafagoj YA: Metabolic
alterations as a result of Ramadan fasting in
non-insulin-dependent diabetes mellitus
patients in relation to food intake. Saudi
Med J. 2001; 25(12):1858–1863
45.Kassab S, Abdul‐Ghaffar T, Nagalla DS,
Sachdeva U, Nayar U. Interactions between
leptin, neuropeptide‐Y and insulin with
chronic diurnal fasting during Ramadan.
Ann Saudi Med. 2004; 24: 345‐9.
46.Bogdan A, Bouchareb B, Touitou Y.
Response of circulating leptin to Ramadan
daytime fasting: a circadian study. Br J Nutr.
2005; 93: 515- 8.
47.Nematy
M, Alinezhad-Namaghi
M, Rashed MM, Mozhdehifard M, Sajjadi
SS, Akhlaghi S,et al. Effects of Ramadan
fasting on cardiovascular risk factors: a
prospective observational study. Nutr
J. 2012 Sep 10;11:69. doi: 10.1186/14752891-11-69.
48.Yarahmadi S, Larijani B, Bastanhagh
MH, Pajouhi M, Baradar JR, Zahedi F, et al.
Metabolic and clinical effects of Ramadan
fasting in patients with type II diabetes. J
Coll Physicians Surg Pak. 2003; 13(6):329–
332.
49.Bouguerra R, Jabrane J, Maatki C, Ben
SL, Hamzaoui J, El KA, et al. Ramadan
fasting in type 2 diabetes mellitus. Ann
Endocrinol (Paris). 2006; 67(1):54–59.
50.Shariatpanahi ZV, Shariatpanahi MV,
Shahbazi S, Hossaini A, Abadi A. Effect of
Ramadan fasting on some indices of insulin

JCBR. Spring 2017; 1(1):38-46

45

Mohammadzade et al.

Journal of Clinical and Basic Research (JCBR)

resistance and components of the metabolic
syndrome in healthy male adults. Br J Nutr.
2008; 100(1):147–151.

JCBR. Spring 2017; 1(1):38-46

46

