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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background and objectives: During the month of Ramadan,
which falls on the ninth month of the Hijri Calendar, Muslims
are obligated to observe religious fasting. The goal of the
study was to examine the impact of fasting on various blood
parameters, specifically zinc, magnesium, pre-haptoglobin-2,
serum copper, total cholesterol, and HDL-cholesterol levels.

Methods: In a study, a group of volunteers consisting of 20
men and 10 women agreed to partake in the fast, abstaining from
food and drink for approximately 14-15 hours each day. The
researchers collected two blood samples from each participant,
one before the start of Ramadan fasting and another after 29
days of fasting, serum was separated and analysed for specified
parameters.

Results: Serum zinc levels showed a significant (p<0.05)
decrease after fasting. On the other hand, serum magnesium
levels exhibited a significant (p<0.05) increase, Regarding pre-
haptoglobin-2, there was a small, insignificant increase observed
after 29 days of fasting. However, the study did not identify any
significant changes in serum copper, total cholesterol, or HDL-
cholesterol levels. Based on these findings, the study concludes
that Ramadan fasting may necessitate zinc supplementation or
an increase in the consumption of zinc-rich foods. Furthermore,
it suggests a decrease in the intake of high-fat foods. These
recommendations aim to counteract the observed decrease in
serum zinc levels during fasting.

Key words. Fasting, Religion, Zinc, Magnesium, Pre-
haptoglobin-2, Zonulin.

Introduction.

Religious fasting of the Ramadan month is obligatory for
Muslim people around the world. This month is the ninth month
in the Islamic Hijri calendar, so may occur in a different season
each year [1-3]. Religious fasting of Ramadan in this study was
from 23 March to 20 April of 2023, fasting hours were 14 to 15
each day.

Different studies reported the beneficial fasting effect of
Ramadan on GIT hormone and gut microbiota [1-4]. Pre-
haptoglobin-2 or called zonulin, when increased cause loosing of
tight junction in intestinal mucosa and hence increase intestinal
permeability [5], on the other hand, a change of intestinal
microbiota and an increase of pathogenic bacteria leads to an
increase in this protein [6]

Zinc an important trace element for insulin activity [7],
immunity and neurological function [8,9] has been reported
to affect intestinal integrity [10], and microbiota diversity [11]
and has an indirect correlation with pre-haptoglobin-2 (zonulin)
protein [12]. On the other hand, copper an important metal
for neurotransmitter synthesis, mitochondrial respiration, and
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cytosolic redox reactions [13,14], may compete with zinc for
intestinal absorption, hence increasing zinc intake decreases
copper absorption and vice versa [15]. While magnesium
element is used as a cofactor for enzymes responsible for
glucose and lipid metabolism [16]. The increase in magnesium
level leads to an increase in insulin sensitivity and a decrease in
serum total cholesterol [17,18].

Concerning serum lipid profile, there are different studies find
the effect of Ramadan religious fasting on these parameters,
but their results were contradicted [7,19-21]. However, this is
the first study aimed to find the effect of Ramadan fasting on
intestinal permeability and level of zonulin (Pre-haptoglobin-2)
and some trace elements (zinc, magnesium, and copper) which
may be affected by intestinal function as well as total cholesterol
and HDL-cholesterol serum levels.

Materials and Methods.

A total of 30 healthy volunteers (10 women and 20 men)
were enrolled in this study, their ages between 20 to 34 years,
while their body mass was between 20.6-36.4. They have no
documented chronic health problems (apparently healthy), and
they were not on any drugs or dietary supplements. They agree
to provide us with blood samples before starting Ramadan
month by one to two days as the first blood sample, the second
blood sample was on the 29 days of Ramadan month.

The blood after collection was centrifuged and the serum
was divided into two parts, by plain tubes. One plain tube for
each volunteer was stored at- 20°c for later measuring of pre-
haptoglobin-2 protein (Zonulin), and the second plain tube of
serum for each volunteer was used immediately for determination
of serum zinc, copper, magnesium, total cholesterol, and HDL
cholesterol.

Serum copper is determined by colorimetric method with Di
Br PAESA method by kit manufactured by LTA (Italy). Serum
Magnesium is determined by Fuji Film dry chemistry analyzer
by using the kit (Fuji-Dri-Chem Slide Mg-P III) Fuji Film
corporation (Japan). Serum zinc is determined colormetrically
using the kit Supplied by Camp Medica (Romania). HDL-
cholesterol and serum total cholesterol were determined
colormetrically by direct method using kit supplied from
BIOLABO (France).

Serum samples that have been stored at -20°C, after end of
Ramadan month have been determined by ELISA technique
using ELISA kit for determination of zonulin(pre-haptolobin-2).
The kit supplied by biont company catalo NO: YLA1319U.
Human zonulin ELISA Kit.

Statistical analysis was made by SPSS 23-2015 version, using
paired t-test and Wilcoxon matched pair signed rank test. The
graphs are determined by Excel Program.
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Results.

The mean+SD of both age and BMI for all volunteers were
26.11+6.16 and 28.03+4.49, respectively. The impact of
Ramadan fasting on various biochemical markers in the body
has been a subject of interest for researchers and healthcare
professionals. This study focused on the changes in zinc and
magnesium serum levels after 29 days of Ramadan fasting. The
findings revealed a significant decrease in zinc serum levels
while observing a significant increase in serum magnesium
levels, as determined by paired t-test analysis. These results
shed light on the potential alterations in mineral homeostasis
during prolonged fasting. On the other hand, the significant
increase in serum magnesium levels suggests an adaptive
response to maintain magnesium homeostasis during fasting.
The observed changes in zinc and magnesium serum levels
emphasize the importance of monitoring and understanding the
effects of Ramadan fasting on micronutrient status (Figure 1).

Discussion.

Various studies discussed the effect of religious fasting during
Ramadan on body metabolism and other related parameters. As
millions of Muslim people around the world have to fast each
day this month for several hours from sunrise to sunset. In this
study, fasting hours were between 14-15 hours.

This study revealed that only zinc and magnesium serum levels
showed significant changes after Ramadan fasting according to
paired t-test, also pre-haptoglobin-2 (zonulin) showed a small
insignificant increase in its level from the level before starting
of Ramadan, and the two measurements are directly correlated,
also pre-haptoglobin-2 level before fasting is directly correlated
with the body mass index. The other parameters showed slight
changes, but they are insignificant.

Total serum cholesterol showed a small insignificant increase
after Ramadan fasting, while HDL-c showed an insignificant
slight decrease. Our result is not in agreement with Urooj A et

al. [19], who showed that HDL-c is significantly increased in
men and women after the end of a month of fasting, while our
result agrees with Urooj et al in that total serum cholesterol is
not significantly changed. Also, our result does not agree with
Zare A et al. [22], who showed a significant decrease in total
serum cholesterol and a significant increase in HDL-c, after 25
days of Ramadan fasting.

Our study is in agreement with Khan et al., concerning total
serum cholesterol, but HDL-c in Khan et al. study showed a
significant increase [20]. However, their study was conducted
in Pakistan and their type of food during Ramadan may be
different from our Ramadan traditional food in Iraq. On the
other hand, our result agrees with the result of another study
conducted in Erbil-Iraq [23] concerning total serum cholesterol,
but HDL-c in their study again showed a significant increase,
the difference in HDL-c change may be attributed to that most
of their volunteers were from teaching staff of Salahaddin
University and they are aware of a healthy diet. On the other
hand, Celik A et al. [24] showed an increase in cholesterol
after the end of Ramadan fasting, while AL-Hourani HM [21]
showed a significant decrease in HDL-c after Ramadan fasting.

The contradicted results of different studies concerning total
cholesterol and HDL-c may be attributed to the type of traditional
Ramadan food that are different in different countries. Most of
our traditional food during Ramadan depends on a high-fat diet
and a high-caloric diet.

Another explanation of decrease HDL-c and increase total
cholesterol though insignificant, is the associated significant
decrease in serum zinc level after a month of fasting. It has
been reported that an increase in serum zinc is associated with
a decrease in serum cholesterol and an increase in HDL-c [25].

Concerning magnesium, its serum level showed a small
significant increase after 29 days of fasting at a p-value of
0.02. The two measurements before and after fasting were
within normal range. This increment may be related to the
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Figure 1. Ramadan fasting has reduced serum zinc and increased serum magnesium levels with no effects on serum copper, cholesterol, HDL, and
pre-haptoglobin-2. Data expressed as mean+SD, *P<0.05 using paired t-test.
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increased intake of magnesium-containing food during
Ramadan, especially since a study completed in Lebanon
in 2020 revealed that magnesium intake during Ramadan is
higher than magnesium intake from regular food intake daily
in months other than Ramadan [26]. On the other hand, another
study conducted in Tehran showed that magnesium intake with
food during Ramadan is less than its intake on other days [27].
also, a study about food intake during Ramadan in Qatar (may-
June 2019) revealed that calcium intake is increased during
Ramadan than in other months [28], which means a decrease
in magnesium intake during Ramadan because low magnesium
intake is usually coupled with high calcium intake, as they
compete on the same absorption site [29].

Another explanation for a slightly significant increase in
serum magnesium is the movement of magnesium from inside
to outside the cell due to lower insulin levels during Ramadan
fasting because of fasting for 15 hours, while higher insulin
levels on non-fasting days direct magnesium to the entrance
inside the cell [30].

Zinc is decreased upon 29 days of fasting at a p-value of
0.0001, this result is not in agreement with Mrad S etal. [31] who
conduct their study in Tunisia, their volunteers were of chronic
obstructive pulmonary disease male and found no significant
changes in serum zinc before after Ramadan fasting. Our
result may be attributed to lower zinc intake during Ramadan.
However, according to a study by Sajjadi et al. [27], who found
that zinc intake during Ramadan fasting is not significantly
changed from before Ramadan and from the recommended daily
allowance [27]. On the other hand, a study conducted in Erbil-
Iraq in 2016 showed a significant decrease in vitamin D levels
after fasting during Ramadan which may explain the decrease of
zinc in our study [23], because vitamin D is important to induce
zinc transporters [32] so that decrease of zinc is attributed to
decrease in vitamin D level. Another study showed that zinc
level in serum is not related to the amount of zinc intake but is
usually related to protein metabolism and inflammation [33]. it
has been reported that fasting increase the activity of antioxidant
enzyme such as superoxide dismutase that requires zinc for
activation [34] also, fasting in human induce growth hormone
secretion which requires zinc for its signalling and binding
with growth hormone receptors [35,36]. so, the suggestion of
a decrease in zinc level after 29 days of fasting may be related
to a decrease in zinc absorption due to a decrease in vitamin D
level, or due to an increase in body utilization of zinc during
fasting due to the up-regulation of antioxidant system or other
metabolic process in the body.

Serum copper level is decreased after 29 days of fasting, but
the decrease is insignificant. According to Sajjadi et al. [27],
copper dietary intake during Ramadan fasting is significantly
lesser than the mean standard diet. Copper is absorbed from
the stomach and duodenum by special transporting protein,
and after absorption goes to the liver (higher copper content is
in the liver). The copper is then transported to the circulation
as a bound form with ceruloplasmin [37]. The most important
cause of copper deficiency is bariatric surgery [38] which takes
several years before the copper body store is depleted [39].
therefore, in this study, the amount of copper is not altered
significantly, although of a possible decrease in copper intake
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during Ramadan fasting, because the amount of copper stored in
the liver can replenish any decrease in copper intake.

Concerning pre-haptoglobin-2 (zonulin), there is a direct
correlation between BMI and pre-haptoglobin-2 before fasting.
The increase in haptoglobin-2 level may be attributed to a
decrease in zinc concentration, as low zinc level is associated
with an increase in oxidative stress and zinc deficiency is reported
to be associated with diarrhoea due to an increase of intestinal
permeability [12,40,41]. The possible increase in fat diet content
may also explain the increase of serum pre-haptoglobin-2
(zonulin) because a high-fat diet can change bacterial flora
composition and decrease the quantity and quality of intestinal
mucosa and increase loosing of tight junction [42]. Another
study found that high fat, protein, and sodium-containing diet
have a direct correlation with zonulin concentration [43,44].
However, in our study, we did not find a direct correlation
between total cholesterol and serum pre-haptoglobin-2, but we
found a direct correlation between pre-haptoglobin-2 with body
mass index, the same result is detected by other studies [43,45].
On the other hand, another study reported that glucagon level
is correlated with prehaptoglobin2 [44], which may explain
the increase of zonulin in our study after 29 days of fasting, as
glucagon tends to increase in the fasting state.

Theresult of this study may explain the flare-up of GIT problems
during Ramadan fasting in patients with gastrointestinal
problems [46,12], but not in healthy individuals. However,
the condition of increased pre-haptoglobin-2 and decreased
zinc during Ramadan fasting may be treated by intake of zinc
supplements, prebiotic and probiotic supplements [47] with a
decrease in high-fat diet.

Conclusion.

Ramadan fasting, a month-long religious observance practised
by Muslims worldwide, brings about certain dietary changes
and considerations. One such consideration is the requirement
for zinc supplementation or an increase in the consumption of
foods containing zinc. Zinc is an essential mineral that plays
a crucial role in various physiological processes within the
body. During the fasting period, individuals may experience a
decrease in zinc levels due to reduced intake or altered eating
patterns. Therefore, it becomes necessary to ensure an adequate
intake of this mineral to maintain optimal health. Zinc is
involved in immune function, wound healing, and cell division,
making it vital for overall well-being. To meet the increased
zinc requirement during Ramadan fasting, individuals can
suggest zinc supplementation under the guidance of healthcare
professionals or choose to consume foods rich in zinc. Some
excellent dietary sources of zinc include lean meats, seafood,
legumes, nuts, seeds, and whole grains. In addition to zinc,
another dietary consideration during Ramadan fasting is the
decrease in the intake of high-fat foods. Fasting during Ramadan
often involves abstaining from food and drink from dawn until
sunset, which can impact one's eating habits. It is common for
individuals to consume more calorie-dense and high-fat foods
during non-fasting hours to compensate for the fasting period.
However, excessive consumption of high-fat foods can lead to
weight gain and negatively impact overall health. Therefore, it
is advisable to choose a balanced diet during non-fasting hours,



incorporating moderate amounts of healthy fats from sources
such as avocados, nuts, and olive oil. By being mindful of zinc
intake and moderating high-fat food consumption, individuals
can maintain a nutritious and well-rounded diet during Ramadan
fasting, supporting their health and well-being throughout this
sacred month.
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