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The�Effect�of�Long-Term�Controlled�
Fasting�(The�Ramadan�Model)�on�

Body�Mass�Index,�Blood�Biochemistry�and
Oxidative�Stress�Factors

ABS�TRACT�Ob�jec�ti�ve:�The�month�of�ra�ma�dan�is�holy�in�Is�lam.�Du�ring�this�month,�mus�lims,�in�ac-
cor�dan�ce�with�re�li�gi�o�us�ru�les,�spend�most�of�the�day�wit�ho�ut�ea�ting�and�drin�king�any�thing.�We
may�con�si�der�this�si�tu�a�ti�on�as�a�per�fect�mo�del�in�or�der�to�de�tect�the�al�te�ra�ti�ons�that�star�va�ti�on�might
ca�u�se�in�hu�man�body.�In�this�study,�be�ing�ins�pi�red�by�this�mo�del,�we�ha�ve�in�ves�ti�ga�ted�so�me�bi�o-
c�he�mi�cal�and�en�doc�ri�ne�al�te�ra�ti�ons�that�long-term�fas�ting�might�ca�u�se�in�hu�man�body�and�its�ef-
fect�on�oxi�da�ti�ve�stress�fac�tors.�Ma�te�ri�al�and�Met�hods: Ant�hro�po�met�ric�me�a�su�res�and�blo�od�samp�les
of�each�he�althy�vo�lun�te�ers�we�re�ob�ta�i�ned�be�fo�re�and�af�ter�ra�ma�dan.�Bi�oc�he�mi�cal�pa�ra�me�ters,�thy-
ro�id�hor�mo�nes�and�oxi�da�ti�ve�stress�fac�tors�malondialdehyde,�glutathione�in�blo�od�we�re�analy�zed.
Re�sults: Sig�ni�fi�cant�chan�ges�in�body�mass�index�we�re�not�ob�ser�ved.�At�the�end�of�Ra�ma�dan�month,
sig�ni�fi�cant�in�cre�a�se�in�glu�co�se,�HDL�and�al�bu�min�le�vels�we�re�ob�ser�ved�in�both�gen�ders.�Although
a�sig�ni�fi�cant�dec�re�a�se�was�de�ter�mi�ned�in�T.�bi�li�ru�bin,�D.bi�li�ru�bin�and�fT4�le�vels�in�ma�les�at�the�end
of�ra�ma�dan,�sig�ni�fi�cant�in�cre�a�ses�we�re�iden�ti�fi�ed�in�to�tal�cho�les�te�rol,�LDL�and�ure�a�va�lu�es�of�fe�ma�-
les.�Malondialdehyde�le�vels�in�cre�a�sed�in�both�gen�ders,�ho�we�ver�the�in�cre�a�se�was�sta�tis�ti�cally�sig-
ni�fi�cant�only�in�fe�ma�le�sub�jects�(p<�0.05).�Sig�ni�fi�cant�chan�ges�we�re�ob�ser�ved�in�glutathione�le�vels
in�both�gen�ders.�In�ma�le��sub�jects,�glutathione�le�vels�dec�re�a�sed�whi�le�sig�ni�fi�cant�in�cre�a�ses�we�re�ob-
ser�ved�in�fe�ma�le�sub�jects�(p<�0.05).�Conc�lu�si�on:�The�re�sults�ha�ve�shown�that�long-term�con�trol�led
fas�ting�(the�ra�ma�dan�mo�del)�may�be�ab�le�to�ca�u�se�al�te�ra�ti�ons�in�pa�ra�me�ters�re�ve�a�ling�me�ta�bo�lic�and
en�doc�ri�ne�con�di�ti�ons�and�al�so�ca�u�se�oxi�da�ti�ve�stress.�So�me�fac�tors�such�as�so�ci�o-eco�no�mic�con�di�ti�-
ons,�nut�ri�ti�o�nal�ha�bits,�da�ily�ac�ti�vi�ti�es�and�gen�der�may�in�du�ce�this�si�tu�a�ti�on.
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ÖZET�Amaç:�Ra�ma�zan�ayı�is�lam�di�nin�de�kut�sal�dır.�Bu�ay�da,�mil�yon�lar�ca�müs�lü�man�di�ni�ku�ral�lar�ge�-
re�ği�bir�ay�bo�yun�ca�gü�nün�ço�ğu�nu�aç�ka�la�rak�(oruç�tut�ma)�ge�çi�rir�ler.�Bu�du�ru�mu,�aç�lı�ğın�in�san�vü�-
cu�dun�da�ya�ra�ta�bi�le�ce�ği�de�ği�şik�lik�le�ri�sap�ta�mak�için�mü�kem�mel�bir�mo�del�ka�bul�ede�bi�li�riz.�Biz�de
bu�ça�lış�ma�da,�bu�mo�del�den�yo�la�çı�ka�rak�uzun�sü�re�li�aç�lı�ğın�in�san�vü�cu�dun�da�ya�ra�ta�bi�le�ce�ği�ki�mi�bi�-
yo�kim�ya�sal�ve�en�dok�rin�de�ği�şik�lik�ler�ile�ok�si�da�tif�stres�fak�tör�le�ri�ne�et�ki�si�ni�araş�tır�dık.�Ge�reç�ve
Yön�tem�ler:�Ra�ma�zan�ön�ce�si�ve�son�ra�sın�da�her�bir�gö�nül�lü�nün�an�tro�po�met�rik�öl�çüm�le�ri�ve�kan�ör�-
nek�le�ri�alın�dı.�Kan�lar�da�bi�yo�kim�ya�sal�pa�ra�met�re�ler,�ti�ro�id�hor�mon�la�rı�ve�ok�si�da�tif�stres�fak�tör
malondialdehit�glutatyon�de�ğer�le�ri�sap�ta�na�rak�is�ta�tik�sel�ana�liz�ler�ya�pıl�dı.�Bul�gu�lar:�Beden�kitle
indeksinde�an�lam�lı�de�ği�şik�lik�ler�göz�len�me�di.�Ra�ma�zan�ayı�so�nun�da�her�iki�cins�te�glu�koz,�HDL-ko�-
les�te�rol�ve�al�bu�min�se�vi�ye�sin�de�an�lam�lı�ar�tış�tes�pit�edil�di�(p<�0.05).�Er�kek�ler�de�ra�ma�zan�ayı�so�nun�-
da,� ön�ce�si�ne� gö�re�T.� bi�li�ru�bin,�D.Bi�li�ru�bin,� fT4� se�vi�ye�le�rin�de� an�lam�lı� azal�ma� tes�bit� edi�lir�ken,
ka�dın�lar�da�ise�to�tal�ko�les�te�rol,�LDL-ko�les�te�rol��ve�üre�de�ğer�le�rin�de�an�lam�lı�ar�tış�lar�gö�rül�dü�(p<
0.05).�Her�iki�cins�de�de�malondialdehit�dü�ze�yin�de�ar�tış�göz�le�nir�ken,�sa�de�ce�ka�dın�bi�rey�ler�de�ki�bu
ar�tış�is�ta�tik�sel�ola�rak�önem�li�bu�lun�muş�tur�(p<�0.05).�GSH�dü�zey�le�rin�de,�cin�si�yet�le�re�gö�re�önem�li
de�ği�şik�lik�ler�sap�tan�mış�tır.�Er�kek�bi�rey�ler�de�glutatyon�dü�zey�le�ri�aza�lır�ken�ka�dın�bi�rey�ler�de�önem�li
ar�tış�lar�göz�len�miş�tir�(p<�0.05).�So�nuç:�Bu�so�nuç�lar�gös�ter�mek�te�dir��ki�uzun�sü�re�li�kon�trol�lü�aç�lık
(Ra�ma�zan�mo�de�li)�me�ta�bo�lik,�en�dok�rin�du�ru�mu�gös�te�ren�pa�ra�met�re�ler�de�de�ği�şik�lik�ya�pa�bil�mek�te
ve�ok�si�da�tif�stre�se�ne�den�ola�bil�mek�te�dir.�Bu�du�ru�ma�sos�yo-eko�no�mik�ko�şul�lar,�bes�len�me�şek�li,�gün�-
lük�ak�ti�vi�te�ve�cin�si�yet�gi�bi�fak�tör�le�rin�et�ki�si�ola�bil�mek�te�dir.�
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he�cus�tom�of� fas�ting�has�be�en�car�ri�ed�out�
in�dif�fe�rent�re�li�gi�ons.�Every�ye�ar�mil�li�ons�of
pe�op�le�be�li�e�ving�in�Is�lam,�Chris�ti�a�nity,�Ju-

da�ism�and�Ba�ha�’i�ha�ve�be�en�con�ti�nu�ing�and�prac�ti�-
cing� this� tra�di�ti�on.� Ac�cor�ding� to� this� cus�tom,
du�ring� ra�ma�dan� month� which� is� one� of� the� 11
months�of�Is�la�mic�ca�len�dar,�mus�lims�fast�for�one
month�from�sun�ri�se�(sa�hur)�to�sun�set�(if�tar).�Every-
day,�wit�hin�this�month,�ap�pro�xi�ma�tely�one�bil�li�on
mus�lims�on�earth�ke�ep�them�sel�ves�away�from�any
type�of�fo�od,�be�ve�ra�ge,�sex,�drug�tre�at�ment�and�da�-
ily�ha�bits�li�ke�smo�king�for�12-19�ho�urs�in�to�tal.1

Du�ring�ra�ma�dan�month�changes�in,�ea�ting�ha�-
bits,�and�fre�qu�ency�and�al�sle�ep�rhythm�may�le�ad�to
me�ta�bo�lic�and�be�ha�vi�or�chan�ges.��This�sub�ject�has
at�trac�ted�the�at�ten�ti�on�of�many�re�se�arc�hers�and�the
chan�ge�of�nut�ri�ti�on�ha�bits�and�long-term�star�va�ti�-
on�in�ra�ma�dan�has�be�en�con�si�de�red�as�an�ap�prop�ri-
a�te�mo�del,2 the�re�fo�re;�the�chan�ges�that�ha�ve�ef�fects
on��hu�man�body�ha�ve�be�en�in�ves�ti�ga�ted.�Few�stu�-
di�es�es�tab�lis�hed�tho�se�chan�ges.1,3,4 Ho�we�ver,�the�se
re�sults�are�conf�lic�ting.1,5 Be�si�des,�dif�fe�rent�im�pacts
li�ke�oxi�da�ti�ve�stress�ha�ve�not�be�en�eva�lu�a�ted�in�de-
tail.�

As�it�is�known,�oxi�da�ti�ve�stress�occurs�thro�ugh
the�in�cre�a�se�of�fre�e�ra�di�cals�and�re�ac�ti�ve�oxy�gen
pro�ducts.�This�situation�le�ads�to�di�sor�ders�in�me�ta�-
bo�lism�and�physi�o�logy�by�ca�u�sing�va�ri�o�us�da�ma�ges
in�bi�o�lo�gi�cal�mac�ro�mo�le�cu�les.6,7 Oxy�gen�ra�di�cals
ca�u�se�the�for�ma�ti�on�of�ma�lon�di�al�dehy�de�(MDA)
and�mem�bra�ne�pe�ro�xi�da�ti�on�which�are�harm�ful�for
cell� func�ti�on.� Pe�ro�xi�da�ti�on� in�cre�a�ses� mem�bra�ne
per�me�a�bi�lity.�This�me�ans�a�vi�tal�risk�for�cell�li�ve�li-
ness.�Car�ci�no�ge�nic�ef�fect�of�MDA�in�long-term�was
re�por�ted.8 In�or�der�to�mi�ni�mi�ze�fre�e�ra�di�cal�da�ma�-
ge,�the�re�is�a�comp�lex�an�ti�o�xi�dant�de�fen�se�system.
This�system�con�ta�ins�the�pre�ven�ti�on�of�fre�e�ra�di-
cals�to�form�less�re�ac�ti�ve�com�po�und.�An�ti�o�xi�dant
system�pro�tects�the�or�ga�nism�from�its�harm�ful�ef-
fects�by�in�hi�bi�ting�the�sha�ping�of�fre�e�ra�di�cals.�This
system�con�sists�of�glu�tat�hi�o�ne�pe�ro�xi�da�se� (GSH-
Px),�glu�tat�hi�o�ne-S� trans�fe�ra�se� (GST),� su�pe�ro�xi�de
dysmu�ta�se�(SOD),�ca�ta�la�se�(CAT),�glu�tat�hi�o�ne�re-
duc�ta�se�(GRx),�so�me�ra�re-earth�ele�ments�and�vi�ta-
min� A,� E� and� C,� which� re�sist� aga�inst� oxi�da�ti�ve
da�ma�ge.9

In�the�pre�sent�study,�we�ha�ve�exa�mi�ned�so�me
bi�oc�he�mi�cal�and�hor�mo�nal�chan�ges�in�blo�od,�de-
pen�ding�on�stress�and�oc�cur�ring�on�me�ta�bo�lism�due
to� one-month� nut�ri�ti�on� fre�qu�ency� in� ra�ma�dan
month,�nut�ri�ti�o�nal�ha�bits,�sud�den�chan�ge�on�sle�ep
mo�de�and�abs�ten�ti�on�from�con�su�ming�li�qu�id�thro�-
ug�ho�ut�the�day.�We�ha�ve�com�pa�red�the�pre-fas�ting
and�post-fas�ting�va�lu�es�by�es�tab�lis�hing�the�va�lu�es
of�ma�lon�di�al�dehy�de�(MDA),�an�in�di�ca�tor�of�li�pid
pe�ro�xi�da�ti�on,�and�re�du�ced�glu�tat�hi�o�ne�(GSH),�an
in�di�ca�tor�of�an�ti�o�xi�dant�de�fen�se�system.�We�ha�ve
also�eva�lu�a�ted�the�chan�ges�occuring�wit�hin�this�pe-
ri�od�in�BMI�(body�mass�in�dex).��

MA TE RI AL AND MET hoDS  

Study de Sıgn

The�pro�to�col�for�the�study�was�ad�mi�nis�te�red�in�ac-
cor�dan�ce�with�the�con�fir�ma�ti�on�by�Kaf�kas�Uni�ver-
sity�Fa�culty�of�Me�di�ci�ne�Et�hi�cal�Com�mis�si�on.�This
study� was� car�ri�ed� out� in� 2007,� du�ring� ra�ma�dan
month�(Sep�tem�ber�and�Oc�to�ber)�on�he�althy�vo�lun-
te�ers�who�had�no� acu�te�or� chro�nic�di�se�a�ses� and
wor�king�in�Kaf�kas�Uni�ver�sity�Fa�culty�of�Me�di�ci�ne
and�in�ot�her�units�of�the�Uni�ver�sity.�An�in�for�med
con�sent�form�was�ob�ta�i�ned�from�each�of�the�sub-
jects.�A�to�tal�of�45�he�althy�vo�lun�te�ers,�23�ma�les�and
22�fe�ma�les,�with�an�ave�ra�ge�age�of�28.7�ye�ars�(ran�-
ge:�21�to�51�ye�ars)�were�par�ti�ci�pa�ted�in�the�study.
Ave�ra�ge�age�in�ma�les�was�30.5�±�7.1�ye�ars�and�in
fe�ma�les�26.9�±�3.8�ye�ars.�Fe�ma�les�who�we�re�preg-
nant�and�using�oral�con�tra�cep�ti�ves�we�re�exc�lu�ded
from�the�study.�Each�vo�lun�te�er�was�in�for�med�abo�-
ut�the�study�in�ad�van�ce.�The�vo�lun�te�ers�par�ti�ci�pa�-
ted� in� the� study� we�re� as�ked� to� ma�in�ta�in� the�ir
li�fest�yles,�da�ily�physi�cal�ac�ti�vi�ti�es,�ea�ting�ha�bits�as
they�did�in�ot�her�months,�du�ring�ra�ma�dan�month,
in� the� ti�me� pe�ri�od� bet�we�en� sun�ri�se� (sa�hur)� and
sun�set�me�als�(if�tar).�Tho�se�who�partly�had�a�bre�ak
in�fas�ting�or�comp�le�tely�stop�ped�fas�ting�and�who
got�ill�and�star�ted�drug�tre�at�ment�we�re�exc�lu�ded
from�the�study.�Du�ring�that�month,�a�we�ekly�vi�sit
to�the�par�ti�ci�pants�was�car�ri�ed�out�by�a�te�am�inc�lu�-
ding�a�doc�tor�and�a�nut�ri�ti�o�nist�in�or�der�to�check
the�he�alth�con�di�ti�on�of�them�and�to�check�the�dis-
cip�li�ne�of�the�study.�
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La bo ra tory anaLy SıS

Ve�no�us blo�od�samp�les�to�be�eva�lu�a�ted�in�the�pre�s-
ent�study�we�re�ta�ken�from�arm�pri�or�to�Ra�ma�dan
and�af�ter�8-ho�urs�fas�ting�(at�10:00)�and�con�trol�blo�-
ods�we�re�col�lec�ted�on�the�28th day�of�Ra�ma�dan�and
8�ho�urs�af�ter�fol�lo�wing�the�last�me�al�(at�12:00).�In
blo�od� samp�les,� fas�ting� blo�od� glu�co�se� (glu�co�se),
trigl�yce�ri�de�(TG),�to�tal�cho�les�te�rol�(TC),�low�den-
sity�li�pop�ro�te�in�cho�les�te�rol�(LDL),�high�den�sity�li�-
pop�ro�te�in� cho�les�te�rol� (HDL),� very� low� den�sity
li�pop�ro�te�in�cho�les�te�rol�(VLDL),�ure�a,�cre�a�ti�ni�ne,
AST�(As�par�ta�te�ami�not�rans�fe�ra�se),�ALT�(Ala�ni�ne
ami�not�rans�fe�ra�se),�to�tal�Bi�li�ru�bin�(T.�Bi�li�ru�bin),�di-
rect�bi�li�ru�bin�(D.Bi�li�ru�bin),�al�bu�min�(me�a�su�red�by
OLY�MPUS�AU600�IVD�au�to�a�naly�ser�vi�a�kit�met�-
hod),� and� fT3� (fre�e� Tri�i�o�doth�yro�ni�ne),� fT4� (fre�e
Thyro�xin),�TSH�(Thyrot�ro�pin-Sti�mu�la�ting�Hor�mo�-
ne)�va�lu�es�we�re�(by�VI�DAS�PC�Bi�o�Me�ri�e�ux�vi�a�kit
met�hod)�analy�zed.

Abo�ut�5�cc�blo�od�ta�ken�from�vo�lun�te�ers�in�or�-
der�to�exa�mi�ne�MDA�and�GSH�was�used�to�pre�pa�-
re�plas�ma�and�eryt�hrocy�te�pac�kets�vi�a�cen�tri�fu�ge.
The�se�samp�les�we�re�sto�red�at�-20ºC�un�til�la�bo�ra�tory
analy�ses.�Plas�ma�MDA�le�vels�we�re�es�tab�lis�hed�by
the�met�hod�sta�ted�by�Pla�cer�et�al.10 This�met�hod�is
ma�inly�ba�sed�on�the�re�ac�ti�on�of�Ti�o�bar�bi�tu�ric�acid
(TBA)�with�MDA�which� is�one�of� the�al�dehy�de
pro�ducts�of�li�pid�pe�ro�xi�da�ti�on.�Re�du�ced�glu�tat�hi�o�-
ne�was�car�ri�ed�out�ac�cor�ding�to�the�met�hod�exp�la�-
i�ned�by�Sed�lak�and�Lind�say.11

Du�ring�the�blo�od�ta�king�pro�cess�al�so�ant�hro-
po�met�ric�me�a�su�re�ments�we�re�do�ne�by�anot�her�te�-
am.��BMI�was�cal�cu�la�ted�as�we�ight�(kg)�di�vi�ded�by
the�squ�a�re�of�the�he�ight�(m2).2

Sta tıS tı caL anaLy SıS

All�ob�ser�va�ti�ons�ob�ta�i�ned�be�fo�re�and�af�ter�ra�ma�dan
we�re�sta�tis�ti�cally�analy�zed.�Sta�tis�ti�cal�analy�sis�was
per�for�med�with�SPSS�15.0�soft�wa�re�(SPSS�Inc.,�Chi�-
ca�go,� IL).� Re�sults� we�re� ex�pres�sed� as� me�ans� and
stan�dard� de�vi�a�ti�ons� (me�ans� ±� SD).� It� was�
de�ter�mi�ned�that,�all�blo�od�va�lu�es�we�re�nor�mally
dis�tri�bu�ted�by�sta�tis�ti�cal�met�hod�of�Kol�mo�go�rov-
Smir�nov�Test.�Pa�i�red-samp�le�t�test�was�used�for�da�-
ta�analy�sis.�P-va�lu�e�less�than�0.05�was�con�si�de�red
sta�tis�ti�cally�sig�ni�fi�cant.���

RE SULTS  
In�both�gen�ders,�af�ter�ra�ma�dan�we�ight�loss�and�in-
sig�ni�fi�cant�dec�re�a�se�in�BMI�we�re�ob�ser�ved�when
com�pa�red� with� pre-ra�ma�dan� pe�ri�od� (p>� 0.05).
(Tab�le�1).

At�the�end�of�ra�ma�dan�month,�sig�ni�fi�cant�in-
cre�a�se�was�ob�ser�ved�in�glu�co�se,�HDL�and�al�bu�min
le�vels�of�both�gen�ders�(p<�0.05). (Tab�le�2a,b).�

At�the�end�of�ra�ma�dan�month,�whe�re�as�sig�ni�f-
i�cant�dec�re�a�se�(p<�0.05)�was�es�tab�lis�hed�at�T.�bi�li�ru-
bin�and�D.�bi�li�ru�bin�le�vels�in�ma�les�when�com�pa�red
to�the�va�lu�es�pri�or�to�Ra�ma�dan,�sig�ni�fi�cant�in�cre�a�-
ses�we�re�ob�ser�ved�in�TC,�LDL�and�ure�a�va�lu�es�of
fe�ma�les�(p<�0.05)�(Tab�les�2a�and�b).�The�dec�re�a�ses
de�tec�ted�in�TG,�VLDL,�AST,�ALT,�ure�a�and�cre�a�ti-
ni�ne�va�lu�es�and�in�cre�a�ses�in�TC,�LDL�va�lu�es�in�ma�-
les�we�re�not�statistically�sig�ni�fi�cant�(p>�0.05).�On
the�ot�her�hand,� in� fe�ma�les,� the�dec�re�a�se� in�TG,
VLDL,�cre�a�ti�ni�ne,�T.bi�li�ru�bin,�D.bi�li�ru�bin�va�lu�es
and�in�cre�a�se�in�AST,�ALT�va�lu�es�we�re�not�statisti-
cally�sig�ni�fi�cant�(p>�0.05).��������
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TABLE 1: Changes of mean (±SD) BMI during Ramadan Fasting.

NS: not significant.

Mean Mean Mean Standard 

before after difference error of 

ramadan ramadan mean difference t p-value

BMI (kg/m2)

Male 27.1 ± 3.4 27.0 ± 3.4 0.1 ± 0.6 0.2 0.3 0.759NS

Female 25.4 ± 6.5 25.2 ± 6.7 0.2 ± 1.0 0.3 0.5 0.646NS

Total 26.2 ± 5.2 26.1 ± 5.3 0.1 ± 0.8 0.2 0.6 0.563



In�ma�les,�a�sig�ni�fi�cant�re�duc�ti�on�was�es�tab�lis�-
hed�in�fT4,�which�is�one�of�the�thyro�id�hor�mo�nes
(p<�0.05).�Yet,�ot�her�hor�mo�nal�chan�ges�both�in�ma�-
les�and�fe�ma�les�we�re�not�sig�ni�fi�cant�(p>�0.05)�(Tab�-
le�3).����

In�ad�di�ti�on,�thro�ug�ho�ut�ra�ma�dan�pe�ri�od,�so�me
chan�ges�we�re�mo�ni�to�red�in�MDA�and�GSH�va�lu�es.
Alt�ho�ugh�the�re�was�an�in�cre�a�se�in�MDA�va�lu�es�in
both�gen�ders�at�the�end�of�Ra�ma�dan,�only�the�in-
cre�a�se�in�fe�ma�les�was�sig�ni�fi�cant�(p<�0.05).�At�the
end�of�this�term�aga�in,�sig�ni�fi�cant�dec�re�a�se�in�GSH
va�lu�es�in�ma�les�but�in�cre�a�se�in�fe�ma�les�(p<�0.001)
was�ob�ser�ved�(Tab�le�4).

The� chan�ges� in� bi�oc�he�mi�cal� me�a�su�re�ments
and�hor�mo�ne�le�vels�we�re�in�nor�mal�ran�ges.

DIS CUS SI oN
The�month�of�ra�ma�dan�is�holy�in�Is�lam�as�it�is�in
many�re�li�gi�ons.�Tho�se�who�are�fas�ting�in�ra�ma�dan
month�eat�only�in�sun�set�(if�tar)�and�sun�ri�se�(sa�hur).

The�num�ber,�qu�a�lity,�energy�amo�unt�of�fo�od�in�ta�-
ke�wit�hin�this�pe�ri�od�dif�fers�ac�cor�ding�to�co�un�tri�-
es,�so�ci�o-eco�no�mic�status�and�ha�bits.�The�fe�a�tu�res
of�fo�od�con�su�med�du�ring�Ra�ma�dan�and�the�dif�fe�r-
en�ces�of�energy�in�ta�ke�we�re�pre�sen�ted�in�va�ri�o�us
stu�di�es.12,13 In�a�study�car�ri�ed�out�in�Sa�u�di�Ara�bi�a,12

it�was�es�tab�lis�hed�that�the�energy�ga�i�ned�by�fo�od
du�ring�ra�ma�dan�month�in�cre�a�sed�(3680�kcal/day)
whi�le� a� dec�re�a�se� of� energy� oc�cur�red� in� anot�her
study�con�duc�ted�in�the�sa�me�co�untry.14 Ho�we�ver,
we�did�not�ad�mi�nis�ter�any�energy�ad�just�ment�or
cal�cu�la�ti�on�for�the�vo�lun�te�ers�par�ti�ci�pa�ted�in�this
re�se�arch.�Thus,�we�think�that�the�chan�ges�on�pe�o-
p�le�in�du�ced�by�long-term�con�trol�led�fas�ting�(ra�ma�-
dan�mo�del),�which�con�cerns�mil�li�ons�of�pe�op�le�as�a
so�ci�al�fact,�will�be�eva�lu�a�ted�mo�re�ob�jec�ti�vely.��

the ef fect of Long-term con troL Led faS tıng 

on bmı

We�iden�ti�fi�ed�a�dec�li�ne�in�body�we�ight�and�BMI�of
ma�les�and�fe�ma�les�par�ti�ci�pa�ted�in�our�study.�How-
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TABLE 2a: Some important biochemical blood parameters before and after Ramadan.

LDL (low density lipoprotein cholesterol), hDL (high density lipoprotein cholesterol) and VLDL (very low density lipoprotein cholesterol).

*: p< 0.05

NS: not significant.

Mean Mean Mean Mean

before after difference standart

Ramadan Ramadan error T p-value

Glucose (mg/dL) Male 88.6 ± 6.0 94.4 ± 8.1 -5.8 ± 8.7 1.8 -3.2 0.004*

Female 82.4 ± 7.2 91.1 ± 5.5 -8.7 ± 6.8 1.5 -6.0 0.000*

Total 85.6 ± 7.2 92.8 ± 7.1 -7.2 ± 7.9 1.2 -6.2 0.000

Triglyceride (mg/dL) Male 151.2 ± 64.0 131.3 ± 64.5 19.9 ± 51.4 10.7 1.9 0.077NS

Female 97.4 ± 44.5 79.0 ± 31.7 18.4 ± 42.2 9.0 2.0 0.054NS 

Total 124.9 ± 61.1 105.8 ± 57.1 19.1 ± 46.6 7.0 2.8 0.009

Total cholesterol (mg/dL) Male 174.3 ± 37.5 183.0  ± 26.8  -8.7 ± 28.1 5.9 -1.5 0.151NS

Female 176.0 ± 33.4 188.4 ± 41.5 -12.4 ± 20.0 4.3 -2.9 0.009*

Total 175.2 ± 35.2 185.6 ± 34.5 -10.4 ± 24.3 3.62 -2.89 0.006

LDL (mg/dL) Male 108.6 ± 26.7 113.7 ± 22.5 -5.1 ± 22.1 4.6 -1.1 0.282NS

Female 106.6 ± 29.0 116.7 ± 33.4 -10.1 ± 15.6 3.3 -3.1 0.006*

Total 107.6 ± 27.6 115.2 ± 28.1 -7.6 ± 19.1 2.9 -2.7 0.011

hDL (mg/dL) Male 40.1 ± 7.9 42.5 ± 5.8 -2.4 ± 4.9 1.0 -2.3 0.029*

Female 50.1 ± 11.9 55.9 ± 10.9 -5.8 ± 4.7 1.0 -5.8 0.000*

Total 45.0 ± 11.2 49.0 ± 10.9 -4.0 ± 5.0 0.8 -5.4 0.000

VLDL (mg/dL) Male 30.2 ± 12.8 27.1 ± 12.0 3.1 ± 9.8 2.1 1.5 0.147NS

Female 19.4 ± 8.9 15.8 ± 6.4 3.6 ± 8.4 1.8 2.0 0.057NS

Total 24.9 ± 12.2 21.6 ± 11.1 3.3 ± 9.0 1.4 2.5 0.017



ever�it�was�not�sig�ni�fi�cant�(p>�0.05).�The�re�was�no
chan�ge�in�we�ight�or�BMI�in�the�study�con�duc�ted
by�Bel�ta�i�fa�et�al.15 On�the�ot�her�hand,�sig�ni�fi�cant
dec�re�a�ses�we�re�es�tab�lis�hed�in�a�num�ber�of�stu�di�-
es.4,14,16��In anot�her�study,�as�a�re�sult�of�CT�eva�lu�a�ti�-
on�of�body�fat�dis�tri�bu�ti�on�be�fo�re�and�af�ter�fas�ting,
sig�ni�fi�cant�dec�re�a�se�in�vis�ce�ral�fat�dis�tri�bu�ti�on�was
es�tab�lis�hed�only�in�fe�ma�les�af�ter�fas�ting.�Be�si�des,
no�chan�ge�was�de�ter�mi�ned�in�sub�cu�ta�ne�o�us�or�vis-
ce�ral�tis�su�e�in�ma�les�and�in�both�gen�ders�the�re�was
no�sig�ni�fi�cant�chan�ge�in�BMI.17 The�re�sult�of�this
study�was�con�sis�tent�with�that�of�our�study.�

the ef fect of Long-term con troL Led faS tıng 

on bLo od bı oc he mıStry

In�our�study,�in�li�pid�pro�fi�les�at�the�end�of�ra�ma�-
dan�pe�ri�od,�HDL�in�cre�a�sed�in�ma�les�and�TC,�HDL
and� LDL� in�cre�a�sed� in� fe�ma�les� sig�ni�fi�cantly� (p<

0.05).�Ho�we�ver,�VLDL�did�not�change�(p>�0.05).
The�re�are�so�me�stu�di�es�sup�por�ting�our�re�sults.4,16,18

Mit�ten�dor�fer�et�al.�sta�ted�in�the�ir�re�se�arch�that�10%
we�ight�loss�le�ads�to�40%�dec�re�a�se�in�VLDL�ca�u�sing
the�dec�re�a�se�of�syste�ma�tic�(ge�ne�rally�ob�ta�i�ned�from
TG�li�poly�sis�in�sub�cu�ta�ne�o�us�tis�su�e)�and�non-sys-
te�ma�tic�fatty�acids�(ge�ne�rally�ob�ta�i�ned�from�in�tra�-
pe�ri�to�ne�al�and�in�tra�he�pa�tic�TG�li�poly�sis).19 In�the
sa�me�study,�it�was�al�so�ex�pres�sed�that�gen�der�dif�fe�-
ren�ce�ac�com�pa�ni�ed�by�we�ight�loss�might�be�ef�fec-
ti�ve�on�al�te�ra�ti�on�in�VLDL.�Ho�we�ver,�in�our�study,
we�ight�loss�in�both�gen�ders�and�the�al�te�ra�ti�ons�in
VLDL�we�re�not�sig�ni�fi�cant.�Yet,�the�re�was�a�sig�ni�f-
i�cant�ri�se�in�ot�her�li�pop�ro�te�ins�and�cho�les�te�rol.�Ma�-
is�los�et�al.�no�ted�that�in�a�con�di�ti�on�of�dec�li�ning
ma�in�co�ur�se�me�al�num�bers�wit�hin�the�day�(gor�ging
di�et,�1-3�me�al/day),�post�pran�di�al�li�pe�mi�a�du�ra�ti�on
and� mag�ni�tu�de� was� lon�ger� in� com�pa�ri�son� with
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TABLE 2b: Some important biochemical blood parameters before and after Ramadan. 

AST (Aspartate aminotransferase), ALT (Alanine aminotransferase).

*: p< 0.05.

NS: not significant.

Mean Mean Mean 

before after Mean standart 

Ramadan Ramadan difference error t p-value

AST (U/L) Male 30.2 ± 8.5 28.4 ± 6.8 1.9 ± 6.3 1.3 1.4 0.170NS

Female 25.8 ± 7.3 26.2 ± 12.5 -0.4 ± 13.2 2.8 -0.2 0.873NS

Total 28.0 ± 8.2 27.3 ± 10.0 0.7 ± 10.2 1.5 0.5 0.632

ALT (U/L) Male 32.1 ± 11.2 30.4 ± 9.8 1.7 ± 8.8 1.8 0.9 0.365NS

Female 24.3 ± 15.1 27.5 ± 29.3 -3.2 ± 26.2 5.6 -0.6 0.580NS

Total 28.3 ± 13.7 29.0 ± 2.4 -0.7 ± 19.3 2.9 -0.2 0.818

Albumin (g/dL) Male 4.4 ± 0.2 4.6 ± 0.2 -0.2 ± 0.2 0.1 -3.1 0.005*

Female 4.2 ± 0.3 4.4 ± 0.2 -0.2 ± 0.3 0.1 -3.4 0.003*

Total 4.3 ± 0.3 4.5 ± 0.2 -0.2 ± 0.3 0.1 -4.7 0.000

Urea (mg/dL) Male 33.0 ± 6.5 31.4 ± 8.2 1.6 ± 6.5 1.4 1.1 0.271NS

Female 22.0 ± 6.7 24.5 ± 5.9 -2.5 ± 5.2 1.1 -2.3 0.030*

Total 27.6 ± 8.6 28.1 ± 7.9 -0.5 ± 6.2 0.9 -0.5 0.598

Creatinin (mg/dL) Male 1.7 ± 2.7 1.0 ± 0.1 0.7 ± 2.7 0.6 1.2 0.232NS

Female 0.8 ± 0.2 0.7 ± 0.1 0.1  ± 0.2 0.0 1.6 0.135NS

Total 1.2 ± 2.0 0.9 ± 0.1 0.3 ± 1.9 0.3 1.3 0.188

Total Bilurubin (mg/dL) Male 1.0 ± 0.6 0.7 ± 0.2 0.3 ± 0.5 0.1 3.6 0.002*

Female 0.7 ± 0.5 0.6 ± 0.6 0.1 ± 0.6 0.1 0.8 0.415NS

Total 0.9 ± 0.5 0.6 ± 0.5 0.3 ± 0.6 0.1 2.8 0.008

Direct Bilurubin (mg/dL) Male 0.2 ± 0.1 0.1 ± 0.1 0.1 ± 0.0 0.1 2.9 0.008*

Female 0.1 ± 0.1 0.1 ± 0.0 0.0 ± 0.1 0.0 1.6 0.135NS

Total 0.1 ± 0.1 0.1 ± 0.0 0.0 ± 0.0 0.00 3.1 0.004



non-gor�ging� nut�ri�ti�on� (nibb�ling� di�et,� 7-17� me�-
al/day).18 In�this�ca�se,�du�ra�ti�on�wit�ho�ut�ab�sorp�ti�on
was�go�ing�to�be�lon�ger�and�li�pid�le�vels�in�blo�od�we�-
re�go�ing�to�be�high�for�a�lon�ger�pe�ri�od�(LDL�and�es-
pe�ci�ally�HDL).�In�anot�her�study,�it�was�emp�ha�si�zed
that�the�chan�ges�in�plas�ma�li�pid�va�lu�es��de�pend�on
di�e�tary�ha�bits,�amo�unt�of�fat�re�ce�i�ved�vi�a�da�ily�di�-
et,�exer�ci�se�and�stress.16 Con�si�de�ring�our�re�sults,�we
al�so�think�that�tho�se�fac�tors�ha�ve�sa�me�kind�of�ef-
fects.�Furt�her�mo�re,�a�study�car�ri�ed�out�in�Tur�key
disp�la�yed�that,�du�ring�this�pe�ri�od,�da�ily�ac�ti�vi�ti�es
of�fe�ma�les�we�re�less�de�man�ding�than�tho�se�of�ma�-
les.20 It�ma�kes�us�think�that�this�situation�is�an�im-
por�tant�ca�u�se�of�hig�her�li�pid�and�cho�les�te�rol�va�lu�es
in�fe�ma�les.

In�the�stu�di�es,�the�ef�fects�of�ra�ma�dan�fas�ting
on�glu�co�se�levels�ha�ve�re�ve�a�led�di�sag�re�e�ments.�Be-
si�de�the�stu�di�es�that�ar�gu�e�for�the�dec�re�a�se�of�fas�t-
ing� blo�od� glu�co�se,14,16,21 the�re� are� al�so� stu�di�es
ar�gu�ing�aga�inst�that�chan�ge.15,22 Our�study�re�ve�a�led
a�sig�ni�fi�cant�in�cre�a�se�in�both�gen�ders�(p<�0.05).�The
re�a�son�for�this�is�not�exactly�cle�ar.�Ne�vert�he�less,
the�ap�pro�ach23 sta�ting�that�glu�co�se�ab�sorp�ti�on�go
on�at�ma�xi�mum�ra�te�and�long�ti�me�in�gor�ging�di�et,
which�le�ads�to�the�in�duc�ti�on�of�in�su�lin�sec�re�ti�on
du�e�to�the�ri�se�of�glu�co�se�le�vel�in�tis�su�es,�exp�la�ins
the�glu�co�se�ri�se�disp�la�yed�in�our�study.�

In�our�study,�the�ef�fect�of�con�trol�led�fas�ting�on
li�ver�func�ti�ons�was�eva�lu�a�ted�as�well.�At�the�end�of
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TABLE 3: Changes of thyroid hormone profiles during Ramadan.

fT3 (free Triiodothyronine), fT4 (free Thyroxin) and TSh (Thyrotropin-Stimulating hormone). 

*: p< 0.05.

NS: not significant.

Mean Mean Mean Mean 

before after difference standart 

Ramadan Ramadan error t p-value

fT3 (µIU/mL) Male 4.9 ± 1.3 4.7 ± 0.3 0.2 ± 1.2 0.2 1.1 0.285NS

Female 4.7 ± 1.1 4.2 ± 0.4 0.5 ± 1.2 0.3 1.9 0.078NS

Total 4.8 ± 1.2 4.5 ± 0.4 0.3 ± 1.2 0.2 2.1 0.042

fT4 (µIU/mL) Male 13.6 ± 1.9 12.5 ± 1.4 1.1 ± 2.1 0.4 2.5 0.021*

Female 12.8 ± 2.5 13.2 ± 2.2 -0.4 ± 3.1 0.7 -0.5 0.636NS

Total 13.2 ± 2.2 12.8 ± 1.9 0.4 ± 2.7 0.4 1.0 0.335

TSh (µIU/mL) Male 1.7 ± 1.3 1.4 ± 0.7 0.3 ± 1.0 0.2 1.8 0.080NS

Female 2.2 ± 1.2 1.8 ± 1.1 0.4 ± 1.0 0.2 1.9 0.071NS

Total 1.9 ± 1.3 1.6 ± 0.9 0.3 ± 1.0 0.1 2.7 0.011

TABLE 4: Changes of lipid peroxidation marker MDA and antioxidant marker GSh during Ramadan.

MDA ( malondialdehyde ), GSh (reduced glutathione).

*: p< 0.05

NS: not significant.

Mean Mean Mean Mean 

before    after difference standart 

Ramadan Ramadan error t p-value

MDA (nmol/mL) Male 7.0 ± 3.2 8.9 ± 6.8 -1.9 ± 7.9 1.7 -1.2 0.26 NS

Female 5.8 ± 2.2 9.3 ± 3.2 -3.5 ± 4.7 1.0 -3.4 0.03*

Total 6.4 ± 2.8 9.1 ± 5.5 -2.7 ± 6.6 1.0 -2.6 0.01

GSh (µmol/mL)

Male 1.1 ± 0.7 0.9 ± 0.6 0.2 ± 0.1 0.0 8.4 0.00*

Female 0.8 ± 0.1 1.0 ± 0.6 -0.2 ± 0.1 0.0 -6.5 0.00*

Total 1.0 ± 0.2 1.0 ± 0.9 0.0 ± 0.2 0.0 0.3 0.79



ra�ma�dan�fas�ting,�whi�le�AST�and�ALT�dec�re�a�sed�in
ma�les,�they�in�cre�a�sed�in�fe�ma�les.�Yet,�tho�se�re�sults
we�re�not�sig�ni�fi�cant�(p>�0.05).�Al�bu�min�ri�se�in�both
gen�ders�and�bi�li�ru�bin�le�vel�dec�re�a�se�in�ma�les�we�re
sig�ni�fi�cant�(p<�0.05)�but�tho�se�va�lu�es�we�re�at�nor-
mal�li�mits.�We�think�that�al�bu�min�ri�se�is�re�la�ted�to
nut�ri�ti�onal�ha�bit since,�pro�te�in-rich�di�et�ta�kes�an
im�por�tant�pla�ce�in�ea�ting�ha�bits�of�our�re�gi�on.�Sig-
ni�fi�cant�in�cre�a�se�in�ure�a�de�tec�ted�in�fe�ma�les�stems
from�li�qu�id�res�tric�ti�on�du�e�to�the�na�tu�re�of�fas�ting.
This� chan�ge� was� al�so� at� nor�mal� li�mits� and� was
chan�ge�ab�le�ac�cor�ding�to�li�qu�id�in�ta�ke�of�in�di�vi�du-
als,�which�ag�re�es�with�the�li�te�ra�tu�re.1

the ef fect of Long-term con troL Led faS tıng 

on thyro ıd hor mo neS

In�our�study,�fT4�dec�re�a�se�in�thyro�id�func�ti�ons�of�ma�-
les�was�sig�ni�fi�cant�(p<�0.05).�In�con�trast�to�the�stu�di�-
es�de�tec�ting�no�sig�ni�fi�cant�chan�ge�in�thyro�id�va�lu�es,24

in�anot�her�study,�it�was�sta�ted�that�gra�du�al�and�sig�ni�f-
i�cant�in�cre�a�se�was�ob�ser�ved�in�TSH�du�ring�fas�ting.25

Du�e�to�the�chan�ges�in�TBG�(Thyro�xi�ne-Bin�ding�Glo�-
bu�lin),�a�dec�re�a�se�in�to�tal�T3�and�T4�in�fe�ma�les�was
reported�although�fT3�and�fT4�re�ma�i�ned�stab�le.1 The
re�la�ti�on�bet�we�en�thyro�id�hor�mo�ne�le�vel�and�nut�ri�ti�-
on�was�strongly�mar�ked�thro�ugh�the�pre�sen�ce�of�lep-
tin.26,27 It�is�known�that�lep�tin,�which�is�synthe�si�zed
and�sec�re�ted�from�adi�po�se�tis�su�e,�plays�ro�le�in�a�num-
ber�of�physi�o�lo�gi�cal�events�by�inf�lu�en�cing�the�hypo-
t�ha�la�mus�and�ta�kes�part�in�energy�he�mos�ta�sis�and
sa�tu�ra�ti�on�re�gu�la�ti�on�and�its�amo�unt�in�cir�cu�la�ti�on�is
pro�por�ti�o�nal�to�body�fat�mass.28,29 In�a�study�it�was
no�ted�that�the�re�was�20-30%�re�duc�ti�on�in�lep�tin�le�-
vel�du�ring�acu�te�ca�lo�ric�abs�ti�nen�ce�of�2-3�days.30 In
anot�her�study,�it�was�sta�ted�that�the�dec�re�a�se�in�adi-
po�sis�tis�su�e�af�fected�hypot�ha�la�mus-pi�tu�i�tary-thyro�id
axis�in�or�der�to�dec�re�a�se�energy�con�su�motion�and
pres�su�ri�zed�TRH�and�thyro�id�func�ti�ons�(es�pe�ci�ally
T4).31 The�re�sult�of�our�study�was�con�sis�tent�with�the
re�sults�of�tho�se�stu�di�es.�The�dec�re�a�se�in�BMI�affected
thyro�id�func�ti�ons�(es�pe�ci�ally�T4)�even�if�it�was�not
sig�ni�fi�cant.

the ef fect of Long-term con troL Led faS tıng 

on oxı da tı ve StreSS

As�it�is�known,�sur�vi�val�of�ae�ro�bic�tis�su�es�is�pro�vi�-
ded�by�a�sen�si�ti�ve�ba�lan�ce�bet�we�en�an�ti�o�xi�dant�de-

fen�se�mec�ha�nisms�and�cel�lu�lar�systems�pro�du�cing
oxi�dant.32,33 Oxy�gen�mo�le�cu�le�has�a�high�af�fi�nity
aga�inst�li�pids.�Binding�of�oxy�gen�to�do�ub�le�bonds
of�un�sa�tu�ra�ted�fat�acids�ca�u�ses�a�che�mi�cal�re�ac�ti�on
cal�led�li�pid�pe�ro�xi�da�ti�on.�In�cre�a�sed�li�pid�pe�ro�xi�da-
ti�on�is�an�in�di�rect�in�di�ca�tor�of�fre�e�ra�di�cal�ac�ti�va-
ti�on.34,35

The�re�are�few�stu�di�es�disp�la�ying�the�re�la�ti�on
bet�we�en� li�pid� pe�ro�xi�da�ti�on� and� an�ti�o�xi�dants� in
long-term�con�trol�led�fas�ting.�Only�one�study�so�far
re�por�ted�sig�ni�fi�cantly�decreased�MDA�le�vel��at�the
end�of�ra�ma�dan.36 On�the�con�trary,�in�our�study�an
in�cre�a�se�was� seen.�The�re�a�son�of� this�dif�fe�ren�ce
might�stem�from�the�so�ci�o-eco�no�mic�con�di�ti�on�of
the�co�un�tri�es,�nut�ri�ti�on�styles,�im�mu�ne�system�and
me�ta�bo�lic�struc�tu�re�of�the�people.�Ho�we�ver,�our�re-
sult� (in�cre�a�sed� ten�dency� in� li�pid� pe�ro�xi�da�ti�on)
shows�that�oxi�da�ti�ve�stress�may�de�ve�lop�de�pen�ding
on�the�im�pact�of�fas�ting�at�the�end�of�ra�ma�dan�pe-
ri�od.�

In�pre�sent�study,�a�sig�ni�fi�cant�in�cre�a�se�of�GSH
in�fe�ma�les,�and�a�sig�ni�fi�cant�dec�re�a�se�of�GSH�in
ma�les�were�ob�ser�ved�(p<�0.05).�Dec�re�a�sed�GSH�in
ma�les�is�a�na�tu�ral�re�sult�of�oxi�da�ti�ve�stress�de�ve�lo�-
ped�de�pen�ding�on� long-term�con�trol�led� fas�ting,
be�ca�u�se� we� ex�pect� a� dec�re�a�se� in� an�ti�o�xi�dants
which�are�de�fen�se�systems�for�bro�ken�ba�lan�ce.�On
the�con�trary,�the�re�a�son�of�the�ri�se�in�GSH�of�fe-
ma�les�is�not�cle�ar.�In�our�opi�ni�on,�this�dif�fe�ren�ce
ob�ser�ved�in�a�working�po�pu�la�ti�on�with�si�mi�lar�so�-
ci�o-cul�tu�ral� en�vi�ron�ment� and� tra�di�ti�ons,� stems
from�dif�fe�rent�me�ta�bo�lic�re�ac�ti�ons�aga�inst�stress�in
dif�fe�rent�gen�ders.�The�re�a�son�might�be�hor�mo�nal.
The�ma�jor�es�tro�gen�in�rep�ro�duc�ti�on�pe�ri�od�of�fe-
ma�les�is�es�tra�di�ol�(E2).�In�the�stu�di�es�car�ri�ed�out,�it
was�sta�ted�that�in�ova�ri�ec�to�mi�zed�pa�ti�ents�E2�tre�-
at�ment�re�du�ced�the�in�cre�a�sing�oxi�da�ti�ve�stress�and
func�ti�o�ned�as�an�an�ti�o�xi�dant�thanks�to�this�fe�a�tu�-
re.37,38 Phe�no�lic�struc�tu�re�of�es�tro�gen�was�po�in�ted
out�as�a�re�a�son�of�this�ef�fect.39 Yet,�on�the�con�trary,
in�an�ex�pe�ri�men�tal�study�ad�mi�nis�te�red�by�Ay�di�lek
et�al.�it�was�ex�pres�sed�that�the�tes�tos�te�ro�ne,�which
is�a�do�mi�nant�hor�mo�ne�in�ma�les,�in�cre�a�sed�oxi�da-
ti�ve�stress�and�dec�re�a�sed�GSH.40 Tho�se�stu�di�es�ha�-
ve�sup�por�ted�our�fin�dings.�We�might�as�sert�that
the�fe�ma�les,�who�are�in�rep�ro�duc�ti�on�pe�ri�od�and
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inc�lu�ded�in�our�study�gro�up�are�mo�re�ad�van�ta�ge�o�-
us,�in�com�pa�ri�son�to�the�ma�les,�aga�inst�stress�de-
pen�ding� on� long-term� fas�ting� and� du�e� to� the
hor�mo�nal�ef�fect.�

In�this�study,�the�re�we�re�so�me�li�mi�ta�ti�ons.�The
most�im�por�tant�one�was�that�we�did�not�ha�ve�da�ta
on�the�nut�ri�ti�o�nal�ha�bits�du�ring�the�ra�ma�dan�fas�t-
ing.�Additionally,�the�le�vels�of�the�sex�hor�mo�nes�in
both�gen�der�co�uld�be�va�lu�ab�le�da�ta�that�we�wo�uld
use�in�the�dis�cus�si�on.�The�ot�her�po�int�which�li�mi�-
ted�us�was�the�lack�of�eva�lu�a�ting�the�blo�od�lep�tin
le�vels�and�chan�ges�in�the�pro�por�ti�on�and�dis�tri�bu-
ti�on�of�the�adi�po�se�tis�su�e�in�the�body.�In�this�way,
we�co�uld�dis�cuss�the�re�la�ti�ons�hip�bet�we�en�adi�po�se
tis�su�e-lep�tin�thyro�id�hor�mo�ne�le�vels�in�de�ta�il.���

CoNC LU SI oN
The�ef�fect�of�ra�ma�dan�fas�ting�on�the�body�was�eva�l-
u�a�ted�in�so�me�stu�di�es�alt�ho�ugh�they�we�re�not�suf�fi-
ci�ent.�Be�si�des,�tho�se�stu�di�es�co�uld�not�go�furt�her
than�be�ing�an�ex�pe�ri�men�tal�study�or�re�se�arc�hes�of�a
few�days�af�ter�fas�ting�pe�ri�od�in�hu�man.�Con�si�de�ring
ra�ma�dan�fas�ting�as�a�mo�del,�even�if�it�is�par�ti�al,�we
ha�ve�in�ves�ti�ga�ted�so�me�ef�fects�of�fas�ting�on�hu�mans.
We�ha�ve�es�tab�lis�hed�that�it�ca�u�ses�dif�fe�rent�ef�fects
in�ma�les�and�fe�ma�les�at�the�end�of�the�pre�sent�study.
We�think�that�in�ad�di�ti�on�to�the�so�ci�o-eco�no�mic
con�di�ti�on,�nut�ri�ti�o�nal�ha�bits,�and�da�ily�ac�ti�vi�ti�es,
gen�der�di�ver�sity�might�al�so�be�a�de�ter�mi�ning�fac�tor
in�the�for�ma�ti�on�of�this�ef�fect.�Furt�her�stu�di�es�are
needed�to�enlighten�de�ta�ils�on�this�mat�ter.
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