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ABSTRACT
The effect of fasting in Ramadan on some hematological values such as blood

glucose and lipid profile in addition to urea and uric acid in human was studied.
Thirty one healthy adult employees of college of Women Education/ University of
Mosul, IRAQ were identified as subjects to perform the experiment. The subjects
(14 males and 17 females) were aged between 30 and 66 years (BMI range 22.5-
25.5Kg/m2) and were fasting for the whole month. Blood samples were taken one
week before Ramadan then after 10 and 25 days of fasting in Ramadan and one
week after the fasting. The blood samples were analyzed for fasting blood sugar
FBS (glucose), plasma triglycerides (TG), total cholesterol (TC) , low and high-
density lipoprotein (LDL-C and HDL-C), urea and uric acid. Results show that
blood glucose, total cholesterol, LDL-c, urea and uric acid in both men and women
were significantly (P<0.05) decreased during fasting in Ramadan. However, HDL-c
level was significantly (P<0.05) increased during fasting in Ramadan. Results also
show that plasma TG in men comparing with women was significantly (P<0.05)
decreased. It is concluded that there were protective effects of fasting in Ramadan
on some hematological values such as blood glucose and lipid profile.

INTRODUCTION
Every day during Ramadan, Muslims abstain from food and drink from dawn

until sunset. This is as true fasting which means a complete stop of any food intake
and drinks for a period of time. Fasters are followed to abstain not only from eating
and drinking, but also from consuming oral medications, intravenous nutritional
fluids and even smoking and undesirable behavior. Because the lunar calendar
determines the month of Ramadan and is about 11 days shorter than the solar year,
Ramadan is not fixed to any season (Mansi, 2007). Therefore, they abstain from
food and beverage, even though this month comes during the hottest or coolest
season of the year. Fasting extends a period which varies by geographical location,
from country to country and season, so the fast can last up to 18 hours or more
(Azizi and Siahkolah, 1998 and Mansi, 2007). The change in the number and time
of meals and substitution of food intake into only two main meals per day, even
though sometime they eat more foods during Ramadan than in other months, might
be counterbalanced the metabolism and maintain normal body weight and general
health (Adlouni et al., 1997; Nomani, 1999 and Mansi, 2007). More recently,
Shariatpanahi et al. (2008) found that this may increase insulin sensitivity in
subjects with the metabolic syndrome even when the decrease in minimum energy
consumption. Further, Ramadan fasting contributed to better blood lipid profiles
under the prevailing limited energy intake conditions (Mansi, 2007).
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Similarly, Adlouni et al. (1997) noticed beneficial affects of fasting in Ramadan on
plasma lipids and lipoproteins under the prevailing conditions and feeding behavior
of the subjects.

For this reason fasting as a practice in general has been used as an ideal
recommendation and effective approach for medical reasons including weight
management and control of obesity, case of the digestive tract, sleep pattern,
physical performance, fuel and energy homeostasis and for more beneficial lipid
profile (Carlson et al., 1994; Adlouni et al., 1997; Nomani, 1999; Khan and
Khattek, 2002; Ramadan, 2002; Bahammam, 2004, Karli et al., 2007 and Mansi,
2007). Nowadays, fasting program has been followed by various health and
nutritional centers and organizations to reduce weight, counterbalance normal
weight and to manage risk of many diseases such as heart disease, kidney failure
and diabetes. The aim of this study was performed to evaluate the impact of fasting
in Ramadan on blood glucose and some hematological values such as lipid profile,
urea and uric acid in human.

MATERIALS AND METHODS
Subjects: Thirty one adult employees of college of Women Education/ University
of Mosul, Iraq were identified as subjects to perform the experiment. The subjects
(14 male and 17 female) were aged between 30 and 66 years and were fasting for
the whole month. The study was conducted during the month of Ramadan in the
year 2007 (1428 Hijra).
They were found to be healthy on general medical examination and none was
receiving any medication affecting the studied parameters. Histories were taken and
some anthropometric variables were identified such as height and weight and their
BMIs were calculated (22.5-25.5 Kg/m2). The dietary intake was estimated by 24 h
recall before, through and after fasting.
Biochemical Determinations: Blood samples were taken on one week before
Ramadan then after 10 and 25 days of fasting in Ramadan and one week after the
fasting. Blood samples were taken after 12 hours of fasting before and after
Ramadan and were taken just before breakfast (after sunset) throughout Ramadan.
The blood samples were analyzed for fasting blood sugar FBS (glucose), plasma
triglycerides (TG), total cholesterol (TC) , low and high-density lipoprotein (LDL-C
and HDL-C), urea and uric acid by enzymatic method using the commercially
available Kits (Friedewald et al.(1972); Warnick et al., 1979; Plummer, 1978;
Fossati and Prencipe,1982 and Tietz, 1987). Lipid profile and uric acid were
measured using Biolabo reagent kits-France. Blood glucose was measured by
Human reagent kits- Germany, whereas, urea was measured by Biomerix reagent
kits-France.
Statistical Analysis: The complete randomized design (CRD) was used. Statistical
differences were determined using Duncan's multiple range test at (P<0.05) using
Statistical Analysis System (SAS) Version (1989).

RESULTS AND DISCUSSION
The effect of Ramadan fasting on some hematological parameters such as

blood glucose, lipid profile and urea and uric acid was determined in both male
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(Table 1) and female (Table 2) subjects. Data show that blood glucose in men was
significantly (P<0.05) decreased through fasting in Ramadan. Results also show that
there was a significant difference between blood glucose value (4.85 mmol/L) for
those subjects before fasting and those values (4.23, 4.2 mmol/L) for those subjects
after 25 days of fasting and one week after fasting. Similar findings were found with
blood glucose values for fasting women. It has been observed that a slight decrease
in blood sugar for both male and female subjects at the end of fasting in Ramadan
and the values were kept close to these at the end of Ramadan one week after
fasting. This may be due to a decline in the blood glucose and in other body tissues
through the period of fasting by glucose oxidation and might be due to decrease in
The process of gluconeogenesis in the liver. Similar results were observed by Mansi
(2007) in which he found a graduate decrease in serum glucose in the first days of
Ramadan until the end of the fasting followed by a slight increase two weeks
after fasting.  Clear reduction in fasting blood glucose in both men and women was

Table (1): Some hematological parameter values (Mean ± SD) in men (n=14) before,
during and after fasting in Ramadan.

One week
after fasting

During fastingOne week
before fasting

Parameter
(mmol/L) After 25 daysAfter 10 days

4.20±0.594.23±0.524.61±0.434.85±0.44Glucose
4.70±0.614.73±0.515.58±0.725.46±0.66Total cholesterol, TC
1.59±0.281.59±0.271.36±0.251.23±0.23HDL-c
2.50±0.662.55±0.553.40±0.843.30±0.67LDL-c
0.63±0.150.63±0.150.78±0.140.73±0.15VLDL
1.42±0.331.46±0.341.75±0.291.67±0.32Triglycerides, TG
3.73±0.333.76±0.224.06±0.344.63±0.27Urea
273±24.8269±24.3283±34.2298±27.3Uric acid

2.962.974.104.44Atherogenic factor
(TC/HDL-c)

Table (2): Some hematological parameter values (Mean ± SD) in women (n=17)
before, during and after fasting in Ramadan.

One week
After fasting

During fastingOne week
Before
fasting

Parameter
(mmol/L) After 25

days
After 10

days
4.23±0.524.26±0.584.52±0.644.82±0.44Glucose
4.63±0.444.52±0.385.19±0.315.06±0.38Total cholesterol, TC
1.63±0.141.55±0.271.30±0.201.18±0.36HDL-c
2.30±0.392.40±0.383.20±0.473.20±0.23LDL-c
0.55±0.170.54±0.150.54±0.150.63±0.16VLDL
1.20±0.351.23±0.301.50±0.311.52±0.32Triglycerides, TG
3.30±0.493.13±0.343.43±0.454.56±0.34Urea
281±22.7283±23.5286±24.7311±22.5Uric acid

2.842.923.994.29Atherogenic factor
(TC/HDL-c)
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observed by Furuncuoglu et al. (2007) during Ramadan than that before Ramadan.
However, insignificant (P< 0.72) rise in blood sugar value was noticed at the end of
fasting (Dowod, 2004) and was justified to reduction in serum glucose ceasing due
to increased gluconeogenisis in the liver. A variation in blood glucose may occur in
subjects depending on food habits and individual differences in metabolism and
energy regulation (Mansi, 2007). In diabetic patients, serum glucose may fall or rise
and this variation may be due to the amount or type of food consumption, regularity
of taking medications, engorging after the fast is broken or decreased activities
(Azizi and Siahkolah, 1998).

Lipid profile for both men and women was shown in both Tables (1 and 2
respectively). Results show that there was a slight increase in TC values in both
men and women at the beginning of fasting in Ramadan (during first 10 days of
fasting) followed by a significant (P<0.05) decrease after 25 days of fasting and
kept below the starting values during one week after fasting. This reduction may be
attributed to the lipolytic effect of prolonged fasting period (Dowod, 2004 and
Mansi, 2007). This result was in agreement with the results found by Furuncuoglu
et al. (2007). Similar results were recorded by Mansi (2007) in which he found a
graduate reduction in TC until forth week of fasting of Ramadan followed by a clear
increase two weeks after fasting. Dowod (2004) found that no significant changes
were occurred on the TC level at the end of fasting. However, Azizi and Siahkolah
(1998) reviewed that the increase in TG levels during Ramadan seldom occurred
even for the diabetes.

Tables (1 and 2) show the HDL-c; LDL-c and VLDL-c values in men and
women, respectively, after fasting in Ramadan. These results show that serum
HDL-c in both men and women had markedly (P<0.05) increased and remained
elevated one week after Ramadan, in contrast LDL-c level in both men and women
showed a significant (P<0.05) reduction and also maintained low one week after
Ramadan. However, a slight variable change in VLDL value in male subjects and a
slight increase in female subjects were noticed during 10 days of fasting and
remained unchanged lower values during last days of Ramadan and one week after
fasting. Concerning HDL-c and LDL-c values, similar results were observed by
several researches (Maislos et al., 1993; Adlouni et al., 1997; Dowod, 2004 and
Mansi, 2007), whereas, Furuncuoglu et al. (2007) found that HDL-c levels did not
change but remained similar through fasting in Ramadan. Other results found by
Ziaee et al. (2006) have reported that HDL was decreased and LDL was increased
but no significant change in VLDL during fasting in Ramadan. Concerning to above
results, a significant decrease in TC and LDL-c levels corresponding with a
significant increase in HDL-c in both men and women during Ramadan resulted in a
lower respective atherogenic values (atherosclerosis risk factors) namely  2.97, 2.96
and 2.92, 2.84 at 25 days and one week after Ramadan comparing with 4.44 and
4.29 before fasting in Ramadan. In other words, there was an improvement or
lowering effect in the ratio of TC to HDL-c during fasting in Ramadan. These
findings contributed to beneficial lipid profile and may be predicted into a reduction
in coronary risk. It has been known that changes in the ratios of TC or LDL-c to
HDL-c may be better predictors of risk for cardiovascular disease than are changes
in LDL-c alone (Kinosian et al., 1994 and 1995) Because HDL-c was known to be a



Mesopotamia J. of Agric.              (ISSN 1815-316X)                          Vol. (38) No. (2) 2010

factor that protects against the development of atherosclerosis and cardiovascular
disease and LDL-c was known to correlate causatively with increasing risk of
atherosclerosis (Kinosian et al., 1995; Al-Zuhayri, 2000 and Weggemans et al.,
2001). Further, although fasting in Ramadan might cause no determinant effect on
health of normal subjects, however, it may cause some improvements or favorable
effects especially on carbohydrates metabolism and lipid profile. Furthermore, due
to its nutritional safety fasting in Ramadan could be used as an effective strategy for
prevention and control of obesity (Khan and Khattak, 2002).

Results in Table (1 and 2) show that TG levels were slightly increased from
1.67 to 1.75 mmol/L  in men at the beginning of Ramadan before a significant
dropping to 1.46 mmol/L at 25 days of fasting. Some what similar results show with
women, in which at the beginning of Ramadan the TG level was remained high
(1.50 to 1.52 mmol/L) before decreased to 1.23 at 25 days of fasting in Ramadan. In
both men and women, the low levels of TG at the end of Ramadan nearly remained
constant one week after Ramadan. Similar results were reported by Adlouni et al.
(1997); Khan and Khattak (2002); Furuncuoglu et al. (2007) and Mansi (2007).
Previously, Gumaa et al. (1978) and Hallak and Nomani (1988) reported that the
increase levels of TG after fasting correlated positively with high sugar or
carbohydrate diet intake. Other studies (Maislos et al. 1993 and Dowod, 2004)
indicated a non significant increase or change in TG levels at the end of fasting in
Ramadan and this may be attributed to the lipolytic effect of prolonged fasting.

Tables (1 and 2) show the effect of fasting on urea and uric acid levels in the
blood of men and female subjects respectively. Urea levels in men and women
were significantly (P<0.05) changed from 4.63 and 4.56 mmol/L in men and
women, respectively, before fasting to 3.76 and 3.13 mmol/L respectively after 25
days of fasting in Ramadan and remained almost similar in men and slightly
increased in women after on week of Ramadan. Similarly, Uric acid levels in men
and women  were significantly (P<0.05) changed from 298 and 311 mmol/L in men
and women, respectively, before fasting to 269 and 283 mmol/L, respectively, after
25 days of fasting in Ramadan, however the levels slightly increased in men and
remained almost similar in women after on week of Ramadan. It has been known
that urea and uric acid are by products of protein and other nitrogenous substances
and purines metabolism and this might concluded that the lower values of urea and
uric acid after fasting were correlated with lower consumption of protein such as
meat and meat products which may included purines. Furthermore, it might be there
was a dehydration and weight loss throughout fasting resulted in reduction of these
by products, even though the fasting was conducted during winter of year of 2007
where the temperature was low enough to prevent dehydration. Azizi and Siahkolah
(1998) reviewed that serum urea and uric acid with other biological parameters such
as creatinine, protein, albumin and some amino acid transferases values did not
show significant changes during fasting in Ramadan. They stated that slight non
significant increases in some biological parameters may be due to dehydration and
metabolic adaptation and have no clinical presentation. In conclusion, it is
suggested that fasting in Ramadan has a significant beneficial effect on blood
glucose and lipid profile which might be correlate positively with reduction in
cardiovascular diseases.
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الخلاصة
لثوابت م ا

. بالإضافةالدھنیة
 .

(سنة ٦٦إلى٣٠من النساء تراوحت أعمارھم بین ١٧والرجالمن١٤المتطوعین كان منھم 
. )٢م/كغم٢٥.٥إلى٢٢.٥الكتلة الجسمیة لدیھم بین 

مستوى لمعرفة. ن٢٥و١٠رمضان وبعد 
توالبروتیناوالكلسریدات الثلاثیةالدم والكولسترول الكليسكر 

لسترول. وحامض الیوریك لكو وا
)P<0.05(الكثافة الواطئة والیوریا وحامض الیوریك وبشكل معنوي

.  صومالخلال ) P<0.05(. شھر رمضان
نساء) P<0.05(أیضاكذلك بینت النتائج  نة بال قار الرجال م . لدى 

الاستنتاج كن  أم
.الدھنیة لدى الإنسان

REFERENCES
Adlouni, A.; N. Ghalim; A. Benslimane; J. M. Lecerf and R. Saile (1997). Fasting

during Ramadan induces a marked increase in high-density lipoprotein
cholesterol and decrease in low-density lipoprotein cholesterol. Annals of
Nutrition and Metabolism, 41, 242-249.

Al-Zuhayri (2000). Human Nutrition. 2nd Ed.  Dar Al-Kutob for printing &
Publishing, Mosul Univ. IRAQ.

Azizi, F. and B. Siahkolah (1998). Ramadan Fasting and Diabetes Mellitus. Int. J.
Ram. Fasting Res, 2:8-17.

Bahammam, A.  (2004). Effect of fasting during Ramadan on sleep architecture,
daytime sleepiness and sleep pattern. Sleep and Biological Rhythms 2: 135–
143.

Carlson M. G; W. L Snead and P. J. Campbell (1994). Fuel and energy metabolism
in fasting humans. Am J Clin Nutr 60: 29-36.

Dowod, T. A. H. M. (2004). Effect of Ramadan fasting on blood lipids and sugar.
Pak. J. Med. Sci. 20: 308-310.

Fossati, P and L. Prencipe (1982). Serum Triglycerides determined colorimetrically
with an enzyme that produces hydrogen peroxide. Clin Chem. 28:2077-208_.

Friedewald, W. I.; R. I. Levy and D. S. Frederickson (1972). Estimation of the
concentration of low density lipoprotein cholesterol in plasma, without use of
the preparative ultracentrifuge. Clin. Chem. 18: 499-502.



Mesopotamia J. of Agric.              (ISSN 1815-316X)                          Vol. (38) No. (2) 2010

Furuncuoglu, Y. ; E. Karaca; S. Aras and A. Yonem (2007). Metabolic,
Biochemical and Psychiatric Alterations in Healthy Subjects During Ramadan.
Pak. J. Nutr. 6: 209-211.

Gumaa, K. A.; K. Y. Mustafa and N. A. Mahmoud (1978). The effect of fasting in
Ramadan. Serum uric acid and lipid concentration. Br. J. Nutr. 40: 573-581.

Hallak, M. H. and M. Z. A. Noman (1988). Body weight loss and changes in blood
lipid levels in normal men on hypocaloric diets during Ramadan fasting. Am.
J. Clin. Nutr. 48: 1197-1210.

Karli, U.; A. Guvene, A. Aslan; T. Hazir and C. Acikada (2007). Influence of
Ramadan fasting on anaerobic performance and recovery following short time
high intensity exercise. J.Sports Sci. Med. 6: 490-497.

Khan, A. and M. M. A. K. Khattar (2002). Islamic Fasting: An Effective Strategy
for Prevention and control of Obesity. Pak. J Nutr. 1: 185-187.

Kinosian,  B.; H. Glick and G. Garland  (1994). Cholesterol and Coronary heart
disease: predicting risks by levels and ratios. Ann. Intern. Med. 121: 641-647.

Kinosian,  B.; H. Glick; L. Preiss and K. Puder (1995). Cholesterol and Coronary
heart disease: predicting risks in men by changes in levels and ratios. J. Invest.
Med. 43: 443-450.

Maislos M.; N. Khamaysi ; A. Assali; Y. Abou Rabiah; I. Zvili and S. Shany
(1993). Marked increase in plasma high-density lipoprotein cholesterol after
prolonged fasting during Ramadan. Am J Clin Nutr  57:640-642.

Mansi, K. M. S. (2007). Study the Effects of Ramadan Fasting on the Serum
Glucose and Lipid Profile among Healthy Jordanian Students. Amer. J. Appl.
Sci. 4: 565-569.

Plummer, T. D. (1978). An Introduction to practical biochemistry. 2nd Ed. McGraw-
Hill Book Company, England.

Ramadan, J. (2002). Does Fasting during Ramadan Alter Body Composition, Blood
Constituents and Physical Performance? Med Princ Pract 11 (Suppl. 2):41-46.

SAS Institute Inc. (1989). Statistical Analysis System. SAS/Stat guide for personal
computer. Cary, NC, USA.

Shariatpanahi, Z. V.; M. V. Shariatpanahi; S. Shahbazi; A. Hossaini and A. Abadi
(2008). Effect of Ramadan fasting on some indices of insulin resistance and
components of the metabolic syndrome in healthy male adults. British J. Nutr.
100: 147-151.

Teitz N. W. (1987). Fundamental of Clinical Chemistry. 3rd Ed. Saunders Company
USA. Pp 469-478.

Warnick, G. R.; M. C. Cheuny and J. J. Albers (1979). Comparison of current
method of high density lipoprotein cholesterol quantitation. Clin. Chem. 25:
596-604.

Weggemans,  R. M.; P. L. Zock and M. B. Katan (2001). Dietary cholesterol from
eggs increases the ratio of total cholesterol to high density lipoprotein
cholesterol in humans: a meta-analysis. Amer. J. Clin. Nutr. 73: 885-891.

Ziaee, V.; M. Razaei and Z Ahmedinejad (2006). The changes of metabolic profile
and weight during Ramadan fasting. Singapore Med. J. 47:409-414.


