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ABSTRACT

The present study evaluated the effect of Ramadan fasting @batietchanges in serum
proteins concentration in male and female university students. Tieiayhy university students
(15 female and 15 male; average age: 228 years) with average body weights of 52 2.8 kg
and 64.7+ 5.1 kg for female and male respectively, residing in sepamatersity student’s
hostel for males and females but with common dining arrangememtsigated in the study.
Fasting blood samples were obtained two days before the sRanuddan fast and off';714",
21% and 28' day of Ramadan. Daily dietary energy and protein intakes were+2140 kcal and
2378+ 145 kcal and 55.4 g and 58.8 g for females and males respectivelsallQhe body
weight did not show any significanP (> 0.05) variation during or at the end of fasting period.
Serum total proteins and albumin levels declined in both the genddrsadvancing days of
fasting. The decline in albumin levels in females was howeuehrsharper and curvilineaf &
0.4, P < 0.001) whereas in males it was linear (¥0.69, P <0.001). The minimum level of
albumin (4.2 g/dL) reached on 21st and"2#y of fasting. Although the levels of serum
globulin, blood urea nitrogen and serum creatinine increased signgi¢gng 0.05) with the
advancement of fasting days, the values remained within the norm&blpigycal limits. The
results suggest that Ramadan fasting has no adverse effects al heaithy male and female
university students.
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INTRODUCTION

Ramadan fasting is a religious obligation for every healthytaduklim as ordained in Al-
Quran (the holy book of Muslims), "O you who believe, fasting is pitest to you as it was
prescribed to those before you so that you can learn “Tagwah{ngepiety, or abstaining from
wrong doings and God fearing)" (Al-Quran 2:183). An exemption frostini@ is however
allowed under certain conditions e.g., for travelers, sick persons amulepwith some
physiological disabilities, the situations where fasting iseeted to be dangerous for the fast
observers. One of the mandatory restrictions of fasting in Ramé&8anonth of lunar calendar)

is to abstain from eating and drinking between the dawn and suhselegth of the Ramadan
fast may vary from 12 to 19 hours depending upon the season of thengetite geographical
location of the country. Ramadan fasting differs from the totahfass eating is imperative at
least twice in 24 hours (pre-dawn and after sunset and in betweertithegs) and there is no
restriction on the nature of foods and drinks to be consumed provided itnaisthpermissible
(Halal) by Islam. Ramadan fasting can however affect the eatittgrps, eating frequency and
sleep that can change the biorhythm of nutrient intake dragt{€dilly and Waterhouse 2007,
Erol et al., 2008, Haouarkt al., 2008, Bahammanat al., 2010). Apart from religious and
spiritual considerations, Ramadan fasting has been the subjedtmifecdiscussions whether
or not Ramadan fasting confers any detrimental physiological arth lefects on the body
(Azizi, 2010, Maugharet al., 2010). During Ramadan fasting, changes in eating pattern and
circadian rhythms occur that affect the chronobiological and behaViparameters and may
alter the important enzymatic and metabolic responses (Nagr&ikmd, 1991, Nagrat al.,
1998, Rockyet al., 2004, Ibrahimet al, 2008). A number of studies have been conducted to
evaluate the various aspects of Ramadan fasting on different ggroigys under different
physiological states and in different geographical locationsn@aet al., 1978, Mustafat al.,
1978, Nomanet al., 1989, Nagrat al., 1991, Khan and Khattak, 2002, Azizi 2010, Maugéan
al., 2010). The total quantum of results from these studies is however variable and incdosistent
draw any definite conclusion about adverse effects of Ramadamgfas human health. Many
studies concluded that Ramadan fasting did not induce any harmfeisefieyoung healthy
subjects (Rockyt al., 2004, lbrahinet al., 2008) but on the contrary can produce improvement
in carbohydrate and lipid metabolism (Adlowbial., 1997, Furuncuoglet al., 2007). Variable
results have been reported in the literature on body weight chasgasresult of Ramadan
fasting (Fedailet al 1982; Hallak and Nomani, 1988; Nomaatial., 1990; El-Atiet al., 1995;
Maislos et al., 1998; Aksungeet al., 2005; Ziaeest al., 2006; Al-Hourani and Atoum, 2007;
Mansi, 2007). Ramadan fasting affects various biochemical and piyisall parameters of
blood. Most of the studies regarding the effects of Ramadandasti blood lipid profile have
shown either no change or some slight decrease in total cholestdrtdiglycerides (El-Atet

al., 1995; Adlouniet al., 1997; Aksungaet al., 2005; Ziaeest al., 2006). A few studies have
reported an increase in blood lipid levels (Fedtidl., 1982; Gumaat al., 1978). However,
most of the studies have shown some positive effects of Ramastamgfon the plasma lipids
and lipoproteins. Changes in feeding behaviour during Ramadan have bededrépdnave
some beneficial effects on serum apo-lipoprotein metabolism andwanthe risk of coronary
artery disease (Adloumt al., 1998, Beneet al., 2006; Lamri-Senhadgt al., 2009). EI-Hazmet

al. (1987) reported an increase in serum total proteins and albumieashAksungeket al.
(2005) and Maislost al. (1998) observed no changes in serum proteins as a result of Ramadan
fasting. The variability in results could be attributed to a nunfdbetors such as differences in
study protocols, choice of sampling, nutritional and socioeconomic stategidy subjects,
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diurnal variations, dietary habits and customs, geographical locatiomelass seasonal and
climatic differences in the month of Ramadan. The present stadycanducted to evaluate the
impact of Ramadan fasting on body weight and serum protein cortcamdran adult male and
female university students residing in Punjab University hostelsrulodal socio-cultural
traditions.

MATERIALSAND METHODS
Sudy Sample and Time

The study was conducted on graduate students residing on campustunddrg’s hostel of the
University of the Punjab. Thirty normal adult healthy universitydents (15 female and 15
male) between the age of 21-24 years (average agjel Byears) participated in the study. The
average body weight and body mass index (BMI) of the female afelwuolunteers were 52#
2.8kg 67.4-5.1 kg and 21.& 1.3 and 22.6 1.5 respectively. The physical activity level within
both the genders was almost identical. All the volunteers wegéetrabout the study protocol
and an oral consent was obtained for their participation in the.stindyplan of the study was
approved by the Institutional Research Ethics Committee.

Food Intake and Meal Plan

All the volunteers resided in University of The Punjab hostelgevadixed menu was served to
each volunteer aahoor (a predawn meal) andtar (light breakfast and dinner). There was no
special change in the hostel food menu before and after theabri®@tadan, except that during
the month of Ramadan at the time of Iftar (light breakfasuaset). The predawn me&hkoor)

is usually a little lighter than the main meal served at spaséhe time of opening the fast. The
predawn meal consisted of Pratha (local bread baked with qivigetable curry, vegetables
mixed with meat curry and tea or some yoghurt drink. [Ttae meal (the sunset meal/breakfast
at the time of opening the fast) consisted of a glass of arigeghurt drink, dates, pakoras (a
sort of fried spicy food made from chickpea flour dough and onions) aretdrfiit salad with
spicy boiled chickpeas. The main course consisted of Chapati (Ibesdtilour bread) with
meat, chicken and/or mixed vegetables curry. Rice dishes vearefééred twice a week which
included either boiled rice or Biryani (rice cooked with meathicken). Almost the same types
of foods were offered on routine basis with slight changes in 8muro break the monotonous
offering of the same foods. Standard portion sizes of various foods offsred to all the
students. However, there was no restriction on eating of foods anditlemtst could get extra
food if they needed. The leftover foods were carefully monitored ane waken into
consideration while calculating their daily nutrient and energy intakes.

The average daily consumption of macronutrients (protein, carbobyainat fat) and the total
caloric intake were worked out from the food composition tables (SI888). The total daily
energy intake from the meals was calculated based on thelolgysal fuel values of 4, 9, and 4
kcal/g for carbohydrate, fat and protein respectively. The anafupitotein and energy turned
out as 55.4 g and 58.8 g and 2100 kcal and 2378 kcal for female and male stspatsvely.
These estimates are based on the amount of foods offered to theeexdwantd do not exclude
the leftover foods. It was observed that the amount of leftover food incrigdmed 5-10%) with
the advancement of Ramadan fasting. The percentage contribution gl dren various
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macronutrients for females was 11% from protein, 29% from fat andf6f%6 carbohydrates
whereas for males it was 10% from protein, 32% from fat and 58%% &arbohydrates. The
menstruating women were assumed to have almost the same consipafigam as the fasting
one. This was due to the fact that during the fasting month ahdagthne of the hostel canteen
or the snack bar is open and they only had the chance to eat at peethsumset together with
other volunteers. Moreover prior to the onset of study this probles discussed with the
volunteers and they promised not to make a marked depart from the rduting the
menstruating period.

Blood sampling

Seven ml of venous blood was drawn from each volunteer after about 11 hdéassraf two
days before the onset of holy month of Ramadan (Day 0) and théhy ad"7 21° and 28' day
of Ramadan. After the extraction of serum, various biochemical tests wareeat.

Reagents and Procedures

Serum total proteins and albumin (A) were determined by Biuethad (Reinhold, 1953) and
dye binding method (Gowenloek al., 1988), respectively. Blood urea nitrogen was determined
enzymatically (Wilcoxet al., 1966) using the diagnostic kit obtained from “Biocon Diagnostik"
Germany. Serum creatinine was determined according to tthedhas described by Heinegard
and Tiderstrom (1973). Serum globulins (G) were calculated by stibgahe serum albumin
from total proteins. Albumin to globulin ratio (A/G ratio) was algorked out. Weekly body
weights were recorded using an electronic balance reading@p t@. All the subjects were
weighed in light clothing and without shoes.

Satistical Procedures

Descriptive statistics and one way analysis of variance (ANQONMas performed and the means
were compared by LSD test as described by Snedecor and C@rd8a). The data obtained on
day 0, 7, 14", 215 and 28' days was analyzed by using the statistical software package SPSS.

RESULTSAND DISCUSSION

Overall no significant® < 0.05) differences were observed in body weight of both genders
either during or at the end of the fasting period (Fig 1). Vagieddults have been reported in the
literature on body weight changes as a result of RamadangfaStime studies have shown a
decrease in body weight (Fedadilal., 1982; Hallak and Nomani, 1988; Ziaeteal., 2006; Al-
Hourani and Atoum, 2007; Mansi, 2007; Khalid and Belbraouet, 2009) whereas tte (&lher
Ati et al., 1995, Maislost al., 1998; Aksungeet al., 2005) did not observe any difference in
body weight as a result of Ramadan fasting. Our resultsndiee with these findings. The
variability in the results could be attributed not only to differermceke study design but also to
many other factors such as environmental, geographical region, socio-cultlli&style.

The results on the effects of Ramadan fasting on the total ggoiein levels are given in Table
1. Significant P < 0.05) differences were observed in the total serum proteinsagewetesult of
Ramadan fasting. Irrespective of the gender, a general isdareasrum total proteins level was
observed after the first week of fasting, which showed a declinémgl after the ¥ week of
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fasting but became almost stable during the rest of fastimgdpearcase of females. However, in
case of males it touched the lowest levels at the enlf wfe¢k of fasting. The net decrease in
the total serum proteins level was 0.17 g and 0.25 g/dL in casgmald and male volunteers,
respectively. Apparently the loss of total protein was graatease of males as compared to
females. Serum total proteins are comprised of various frachoais]y pre-albumin, albumin
and globulins. The existence of a small amount of protein resemye iliver that can readily
leave the liver as a result of fasting or due to an abrupargiehange from higher to lower
protein intake is termed as storage or labile protein. It has sfe@vn that with the increase in
fasting period, the proteins leaving the liver increases. Thieipratore is considered to
constitute about 3 per cent of body protein in well-nourished human beingsarfibunt appears
insignificant in terms of total body nitrogen economy but is ingrdrfor understanding the
adoptive response (Munro, 1964). The nutritional disturbances affectghlatoey control of
hepatic protein synthesis (Sidransky, 1976). Inconsistent resultshbaxever been reported in
the literature on the serum protein level as a result of Ramtasting (El-Hazmet al., 1987;
Maisloset al., 1998; Aksungeet al., 2005). Aksungeet al. (2005) and Ibrahinet al. (2008) did
not observe any change in serum protein and albumin levels as well as in biorobokélative
stress whereas El-Hazreti al. (1987) reported an increase in the values. The changes in serum
protein levels observed in this study indicate the changing gigtterns/intakes during the
Ramadan fasting.

Table 1 Effect of Ramadan fasting on serum total proteinslevel (g/dL)*

Days of Total Protein
Fasting

Female Variation Male Variation

from day O from day O

Day O 7.61+ 0.55 7.48+ 0.48
Day 7 7.70+0.27 +0.09 7.68+ 0.28 +0.20
Day 14 7.47+0.32 -0.14 7.59+ 0.37 +0.11
Day 21 7.41+0.2% -0.20 7.48+ 0.28 0.00
Day 28 7.44+0.16 -0.17 7.23+0.17 -0.25

*= Different alphabets in the same column means significant at 5%.
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Table 2 Changesin the serum albumin level during Ramadan fasting (g/dL )*

Nagraet al., 2011

Days of Albumin
Fasting
Female Variation Male Variation
from day O from day O

Day O 5.04+ 0.49' 4.98+ 0.35

Day 7 4.59+ 0.37 -0.45 4.87+ 0.3F -0.11
Day 14 4.32+0.33 -0.72 4.63+ 0.39 -0.35
Day 21 4,22+ 0.3 -0.82 4.35: 0.30 —0.63
Day 28 4.27+0.37 -0.77 4.18t 0.26 -0.80

*= Different alphabets in the same column means significant at 5%.

Table 3 Variationsin serum globulin levels with Ramadan fasting (g/dL)*

Days of Globulin
Fasting
Female Variation | Male Variation
from day O from day O
Day 0 2.57+0.17 2.48% 0.20
Day 7 3.11+0.3F | +0.54 2.81+0.2F +0.33
Day 14 3.15+0.3% |+0.58 2.95+ 0.34 +0.47
Day 21 3.19+0.28 | +0.62 3.11+ 0.3 +0.63
Day 28 3.17+£0.38 | +0.60 3.05+ 0.27 +0.57

*= Different alphabets in the same column means significant at 5%.
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Table4 Variationsin A/G ratio with Ramadan fasting

Days of Albumin/Globulin ratio
Fasting

Female Variation Male Variation

from day O from day O

Day 0 1.96 2.00°
Day 7 1.48 -0.48 1.7% -0.27
Day 14 1.3% -0.59 1.57 -0.43
Day 21 1.32 -0.64 1.4¢ -0.60
Day 28 1.3% -0.61 1.37 -0.63

*= Different alphabets in the same column means significant at 5%.

Table5 Variationsin blood urea nitrogen with Ramadan fasting (mg/dL )*

Days of Blood Urea
Fasting

Female Variation | Male Variation

from day O from day O

Day 0 9.11+1.77 9.94+ 1.8¢
Day 7 12.80+ 2.08 +3.69 14.16+ 2.80° | +4.22
Day 14 13.43+ 1.85° +4.32 14.58+2.08 |+ 4.64
Day 21 15.33+ 2.77° +6.22 16.02+ 1.58° | +6.08
Day 28 16.61+ 2.26' +7.50 17.42+1.73 | +7.48

*= Different alphabets in the same column means significant at 5%.
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Fig 1: Body Weight at different stages of Ramadan fasting
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Fig 3: Serum Creatinine at different stages of Ramadan Fasting
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The results on the effects of Ramadan fasting on serum albumincdndirglevels are given in
Tables 2 and 3. An overall decrease in serum albumin level in bothetiters was almost
identical i.e. 0.77 and 0.80 g/dL for female and male respectivelwet#r, the pattern of
change was distinctly different in case of females. Sicanifi P < 0.05) differences in the serum
albumin levels were observed as a result of Ramadan fasting. Wllooakes up approximately
60% of the total serum proteins and its major function in the blota nsaintain the colloidal
osmotic pressure. As albumin is synthesized within the livels &n important measure of
hepatic function. Medically a generous concentration of albumin ibltwel stream is regarded
as a measure of quality of life. Both serum albumin and globulitharenain measures of the
nutritional status. The albumin fraction of total protein can howbeefictitiously elevated in
dehydrated persons. Comparing the data on the level of serum towhgralbumin and
globulin indicated that the changes in serum proteins werelyndile to the changes in serum
albumin. The rate of decrease in serum albumin was rapid and shosEdrent pattern in
female than in male students. The results are in line witbaHer findings who either reported
a decrease (Mohtashaghal., 2001) or no changes (Kaboutial., 2001) in the serum albumin
levels as a result of Ramadan fasting. Shirpeical. (2001) observed an increase in serum
albumin levels as a result of Ramadan fasting. El-Hatral. (1987) reported an increase in
serum total proteins and albumin whereas Aksumfjeal. (2005) and Maislogt al. (1998)
observed no changes in serum proteins as a result of Ramadag. fakgse variations may be
attributed to the differences in geographical location, seasoreofeitw, duration of day light,
dietary, lifestyle and socio-cultural factors. Socio-economidadieand cultural changes have
been reported to affect the serum albumin level in healthy populatitovgever, no gender
differences were observed (Adewoye and Fawibe, 1978). A mildaseia total proteins during
the first week of Ramadan fasting may be attributed to the consumngbtall the food offered to
volunteers with minimum left over food. It was generally obsetlhiati during the initial days of
Ramadan, the volunteers consumed more to overcome the feeling of lumiger the day.
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However, as Ramadan fasting progressed, the new eating p#tetacathe hunger and dietary
consumption pattern ataBoor and Iftar. The food intake was reduced with a subsequent
increase in the quantity of leftovers. Although there was no chiengee quality of food, a
modified hunger and eating patterns with the advancement of Ranzadizug fowered the food
consumption, in particular the intake of protein rich foods that consequmigfiy have affected
the labile proteins. The quality of amino acid pool is determineithdyguality of dietary protein
(Waterlow, 1981). There was no much difference in the albumin to ghobAIG) ratio in the
male and females (Table 4). However with the advancemenstiigathe maximum decrease
took place on the t4day of fasting. Although the reduction trend in serum albumin inzitas

in either gender, a faster and rapid rate of decrease wav@tseicase of females (Fig 2). Itis
expected that the loss in labile protein as observed in this dass/ not continue and ceased
after about a fortnight of fasting and may be attributed to plogical adaptation. Since the
body weight of the volunteers (Fig. 2) did not show a significBrit 0.05) variation, it may be
postulated that depletion of labile protein did not affect the musiaas. Our results are in line
with the findings of Ibrahinet al. (2008) who observed no significant differences in the body
weight and body composition as well as in total serum proteidsabumin levels. They
reported that Ramadan fasting did not alter oxidative stresmptis or biochemical markers
of cellular damage in healthy subjects but reduced the serum glucose godridgs.

The results on the effects of Ramadan fasting on blood urea mit(BgN) are shown in Table
5. A progressive increase in the level of BUN was observed tivthadvancement of fasting
period. However, the values remained within the normal ranges adexaatsfor healthy people.
The changes in serum creatinine levels are shown in Fig 3. d@hetign in serum protein and
increase in BUN and serum creatinine values could be due to detwydexcessive break down
of nucleic acids (RNA) in tissues and restriction in energket®ur results are in line with the
findings of Khan and Khattak (2002) who observed similar changes. Althoughgmiécsint
gender differences were observed in BUN values, the femaderds showed slightly higher
BUN values as compared to males, which may be due to lower wetke by females during
Ramadan as women usually show a stronger reactivity to exfeotklelated stimuli to eating
disorders (Uhert al., 2006). No detrimental effects on health have been attributed due to
negative water balance at the levels that may be produced ®amgdan (Leipegt al., 2003).
Changes in fluid and food intake during Ramadan indicated some degreepafation for
fasting before sunrise and a marked “recuperation” from fastiter sunset (Waterhouskal.,
2008). Only small insignificant changes in serum urea, creatimdeuac acid levels were
observed during Ramadan fasting (El-Hazenial., 1987; Slimaret al., 1988; Nomankgt al.,
1989). The average calculated daily intake of protein for femalenahel students in this study
was 55.4 g and 58.8 g respectively. The percentage of energy cootribrotin protein to the
total daily energy intake was only 11 and 10% respectively forake and male students.
Healthy individuals consuming the recommended protein intake of 0.75 daykg/
(FAO/WHO/UNU, 1985) can maintain the nitrogen balance, howeverdtgeaf turnover of
nutrient transport proteins is slower as compared to those constiraingabitual diet (Afolabi
et al., 2004). Hence, they may be less able to mount an adequate metabpbase to a
stressful stimulus during fasting. Our results are in line with these fisding
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CONCLUSION

Ramadan fasting in general did n&t¥ 0.05) show any adverse effects on the serum proteins
and body weight. Although the daily amount of energy and protein probgléee hostel menu

is considered to be sufficient enough to meet the recommendedthteggeirements, the results

of this study suggest that the university hostel menus should contsilmidy higher amounts

of protein during Ramadan fasting to compensate the depletion @f pabtkeins due to changing
food consumption patterns. The nutritional awareness in the managemappropriate and
balanced eating habits may be helpful to build up better proteirvesster withstand the fasting
stress in Ramadan. Overall the results suggest that Ramatizug faas no adverse effects in
normal healthy male and female university students.
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