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Abstract :

Backg round :  Lep t i n  res i s tance  i s  one  o f  t he  i n f l uen t i a l  f ac to rs  on  hype r i nsuhn i s rn  and  f i na l l y  on  l ack  o f
t he  g lucose  to le rance  i n  ove rwe igh t  and  i t s  re la ted  d i seases .  Thus  the  goa l  o f  t h i s  resea rch  i s  t o  s tudy
the  response  o f  Lep l i n  P lasn ra .  17 -be la  es t rad io l  se rum and  i nsu l i n  t o  24 -weeks  ae rob i c  exe rc t se  I n
inac t i ve  obese  women .
Method:  The research was of  semi-exper imenta l  k ind 15 inact ive obese women were chosen
randont ly  and were categor ized in two d i f ferent  groups,  i .e .  aerr :b ic  exerc ise and contro l .  The exerc ise
process inc luded aerobic exerc ises for  6 months ( three 60-minute sessions per  week) .we used
repea ted  measu re  fo r  va r i a t i on  t he .  t ime  x  g roup .  The  Independen t  samp le  T  t es t  was  app l i ed  t c t
co rnpa re  t he  ave rage  amoun ts  be twec r r  g roL tps .
Resu l t :  The  resu l t s  rep resen t  t ha t  t he  i n f l uence  o f  t ime  has  no t  been  i den t i ca l  o r r  a rnoun t  o f  l ep t i n
seTum,  i nsu l i n ,  t he  body  n rass  i ndex  and  fa t  amoun t ,  and  a  24 -weeks  ac . roDrc  exe rc t se  caused  a
signi f icant  decrease in th is  f ie ld (P<0.05) .  Af ler  24-weeks aerobic exerctses,  durat ion of  t in te in  two
di f ferent  contro l  and aerobrc exerc ise groups showed no important  ef fect  on the level  of  '1  7 beta
estradio l  serum (P = 0 393).
Conc lus ion  Resu l t s  showed  tha t .  ae rob i c  exe rc i ses  reduce  the  body  mass  i ndex  and  consequen t l y
reduce  l ep t i n  and  i nsu l i n  i n  i nac t i ve  obese  wonren  v ia  i nc reas ing  t l r e  capac i t y  o f  n tusc le  i n  us ing  the
fat ,  which can be considered as a prevent ing factor  of  obesi ty  and i ts  re lated d iseases,  such as
obes i t y  and  ca rd iovascu la r  d i seases .

Keywords ;  Lep t i n ,  17 -Be ta  Es t rad io l ,  l r r su l i n  Ae rob i c  Exe rc i se ,  Obese ,  l nac t r ve  Wonren

In t rod  uc t i on

Obesi ty  is  in  company wi lh  increasing the lept in  b lood level .  According to sorne sc ient i f ic  sources,
l ep t i n  does  no t  ho ld  t he  i nsu l i n  sec re t i on  (Ah ren  e t  a l . ,  1999 ) .  Howeve r  o the r  f i nd ings  show tha t  l ep t rn
res is tance is  an in f luent ia l  factor  on hyper insul in isnr  and f ina l ly  on lack of  the g lucose to lerance in
ove ru "e igh t  and  i t s  re la ted  d i seases  (Mor ioka  e t  a l . ,  2007 ) .  Son re  s tud ies  sugges t  t i r a t  l ep t i n  sensoTS
ex i s t  i n  panc reas  be ta  ce l l s  and  p lay  an  impor tan t  ro le  i n  i nsu l i n  sec re t i on  (K ie f f e r  e t  a l . ,  1g96 ) .
l lormonal  changes that  can be seen in obesi ty ,  especia l ly  in  the upper par t  of  the body,  lead to
co r t i sone  and  i nsu l i n  i nc reas ing  and  ho rmone  se run r  l eve l  dec reas ing .  Whe the r  such  changes  a re
consequer lce of  overweight ing or  not ,  and whether  i t  can be consic iered as prrnrarr ly  reasons of
obesi ty  and the ex is t ing re lat ion between that  and k ind of  fa t  d is t r ibut ion rn the body is  not  c lear
(Haf fner ,2O00).  Plus,  researches have shown that  lept in  products are contro l led in  v ivo anci  v i t ro
condi t ions by d i f ferent  hormones and chemical  rnater ia ls .  Ment ioned studies have suggested that
lept in  products are contro l led by posi t ive insul in  regulat ion,  g lucocor t icu id.  NPY ancl  negatrve
regu la t i on  o f  cAMP (DeVos  e t  a l  ,  1995 ;  Zhang  e t  a l . ,  1996 ) .

Ovar ian hormones may af fect  the body v ia several  potent ia l  nrechanisnts.  l t  is  c la inrec i  that
estradio l  contro ls  the l ipase l ipoprotc. in  per fornrance in fat  t issue.  Contrac i ic tory resul ts  were reporreo
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a b o u t  t h e  e f f e c t s  o f  e s t r a d i o l  a n d  f o l l r c l e  s t i n r u l a n t  h o T r n o n e  ( F S H )  r n  p r o d u c i n g  t h e  l e p t i r r  b y  f a t  c e l l s
( B o u v a t t i e r  e t  a l .  1 9 9 8 .  R r a d - G a b r r e l  e t  a l  . l  9 9 8 .  M e s s i r r i s  e t  a l .  1 9 9 9 ,  I l e c h b e r g e r  e t  a l .  1 9 9 g )
S e r u n l  e s t r a d i o l  d e n s r t y  c h a n g e s  c r r t i n e n t l y  d u r i n g  t l r e  \ r ' r ' o n t e n  s  l t f e  l e p t  n  s e r u r l l  l e v e l  n r a y  c n a n g e
p a r a l l e l  t o  t h e  e s t r a d i o l  l e v e l  a s  v r e l l  ( Y a r l a c l a  e t  a l  , 2 0 O 3 ) .

I t  t s  r e p o r l e d  t h a t ' 1  )  E s t r a d i o l  d o e s  r t o t  r e g u l a t e  t h e  l e p t r n  s e c r e t r o n  o r  r t s  e f f e c t s  o n  a  f a t  n r a s s
d i r e c t l y . 2 )  L e p t i n  d o e s  n o t  r e g u l a t e  t h e  e s t r a d r o l  s e c r e t i o n  o r  r t s  e f f e c t s  o n  a  f a t  n r a s s  d r r e c t l y
Never the less ,  lep t in  and es t rad io l  may a f fec t  lho '  fa t  consunrp t ion  d i rec t l y  anc l  ind i rec t l y
( P e l l e y m o u n t e r  e t  a l . ,  1 9 9 9 ) .  I n s u l i n  s e c r e t i o n  d i r e c t l y  t o  w h i t e  f a t  a n c j  c a u s e s  a  p u r e  c a t a b o i l c
r e s p o n s e  b y  t h e  b r a i n ,  e x a c t l y  t h e  s a m e  a s  l e p t i n .  L e p t i n  a n d  i n s u l i n  s t i m u l a t e  t h e  a r c h  o f
h y p o t h a l a m u s  ( Z o l a n d z  e t  a l . ,  2 0 0 5 ) .  t h e y  a r e  t h e  r e g u l a t o r  o f  l e p t i n  g e n e  ( o b )  s e c r e t i o n  a s  w e l l
( K o l a c z y n s k i  e t  a l . .  1 9 9 6 ) .

A  m e c f t a r r i s t t r  t h : t t  r e d u c c s  l f t e  l c p t i n  a n r o r : n t .  m a y  a f f e c t  t h t :  n c r v o u s  s y s l L . n r  o u e  l o  p i r y s r c a l
a c t i v i t i e s  ( M a t r t z o r o s  e t  a l .  1 9 9 0 ,  C o n s r d i n e  e t  a l  .  l 9 9 6 t .  E x e r c r s e s  a f f c - c l  t i t e  f a t  a n d  c a r b o h y C r a t e
n r e t a b o l i s t t r .  i n  o t h e r  w o r d s ,  l e p t i n  s  c o n n e c t e d  t o  h e a l t h  c o n d i t i o n  g l u c o s e  f l r e t a b o l i s m  a n d  f r  e e  f a t
a c i d s  ( B o u a s s i d a  e t  a l . . 2 0 1 0 ) .  R e c e n t l y  m a n y  c o n t r a c j i c t o r y  e f f e c l s  o f  t h e  e x e r c r s e  o n  t h e  l e p t r r
d e n s i t y  w e r e  f o u n d .  B u t  s o m e  r e s e a r c h e r s  o b s e r v e d  n o  c h a n g e s  i r r  l e p t i n  ( J u r i n r a e  e t  a l . ,  2 0 0 5  p o p
e t  a l . ,  2 0 1 0 )  V a t a n s e v e r  e t  a l  ( 2 0 1 1 )  s t u d i e d  t h e  e f f e c l  o f  a  1 2 0 - m i n u t e  e x e r c i s e  o n  l o g g i n g  w i l h
nrax imunr  50  to  70  percent  o f  oxygen consurnpt io r r  in  10  hea l thy  men The i r  resu l ts  showed tha t  the
exerc ise  does  no t  a f fec t  the  lep t in  ser r_ rm leve l .
S a r i  e t  a l  ( 2 0 0 7 )  s h o w e d  t h a t  n o  c h a n g e s  c a n  b e  o b s e r v e d  i n  l e p t i n  s e r u m  l e v e l  i n  2 3  o b e s e  w o n r e n
a f t e r  a  4 5 - m i n u t e  w a l k l n g  s e s s i o n s  a t t  0 0 - 8 0 ? ' r  o t  r r a x t n l u f T l  f l e a t f l  r a t e .  S o n t e  s t u r j  e s  t t a v e  r c L ) o r i e r J
t h a t  e x e r c t s e s  r e d L t t - - e  t h e  l e p t r n  d e p e r r d i r r g  o n  t h e  t i m e  a n c l  L . n e r g y  c o n s u r r r p l i o r r  r J u r r n t a c  i ; n c l
J r - r r i m a e , 2 0 0 5 ,  P o p  e t  a l . , 2 0 1 O )  F o r  e x a n r p l e  r n  a  r e c u n l  s t r d y  a  3 O - i r i n u l e  e x c r c i s e  v r r t h  n r a x r r r r r - r r l
80% o f  l lear t  ra te  leads  to  a  s ign i f i can t ly  Iep t in  rec luc t i< - rn  (Kraer le r  e t  a l . ,  199g1 A l though sor re  c - r thcr
s tud ies  have represer l ted  t i ra t  a  60- r ' r t inu te  c .xerc ise  by  t reac l r r i l l  , , v i th  50% o f  Vo, , - . ,  rn  hea l t i ry  r r ren
I e a d s  t o  n o  c h a n g e s  i n  l e p t i n  l e v e l  ( T o r l m a n  e t  a l .  1 9 9 9 1

Never the less  more  researches  are  needec l  to  c la r i f y  the  qL ta l i t y  o f  de tc . r r -n in ing  the  n te tabo l tc
t ra te r ia ls  a t ld  hormona l  e f fec ts  in  l c 'p t in  and to  f ind  a  feason tha t  why  the  lep t in  dens i ty  has  decreases
i n  s o n l e  c a s e s  a n d  h a s  n o t  c h a n g e d  o r  h a s  i n c r e a s e . d  r n  s o n r e  o t l r e r s .  l r r  t l t e  h i s t o r y  o f  a c c o n r p l i s h e d
s tud ies ,  the  e f fec ts  o f  shor t  te rnr  o r  12-weeks  exc . rc ises  on  t l r i :  leve l  o f  n ren t ioned fac to rs  l vere
e v a l u a t e d .  a n d  a c c o r d i n g  t o  r e s e a r c i r e r s ,  r n o s t  o f  s u c l r  d a t a  a r c  n o l  a v a i l a b l i :  c g n r D l e t e l v .  T i r i r s  t h t :
g o a l  o f  o u r  s t u d y  i s  t o  e v a l u a t e  t h e  r e s p o n s e  o f  l e p t i n  p l a s n r a  1 7 - b e t a  e - . s t r a d i o l  s e r u r l  a n d  i r r s u l i n  t o
24-weeks  aerob ic  exeTc ise  in  inac t ive  obc-se  wor len .

Mater ia ls  and Methoc l

T h e  r e s e a r c h  w a s  o f  s e m i - e x p e r i m e n t a l  k i n d .  1 5  i n a c t i v e  o v e r w e i g h t  w o m e n  a g i n g  3 7  t o  4 7  a n d
(Bt l l1>30)  r ,vere  chosen vo lun tar i l y  and accord ing  to  sonre  c r i te r ra  (such as  be ing  hea l t i ry  on  the  bas is
o f  h e a l t h  q u e s t i o n n a i r e ,  r r o  c i g a r e t t e  a n d  d r u g  u s a g e ,  l a c k  o f  m e n o p a u s e  a n d  i n a c t r v i t y  o n  l h e  b a s i s  o f
q u e s t i o n t t a i r e )  v i a  r a n d o n r  s a n r p l i n g  a n d  l v e r e  c a t e g o r i z e d  i n t o  t l v o  d i f f e r e n t  g r o u p s .  i e  a e r o D r c
e x e r c i s e  ( 8 )  a n d  c o r r t t o l  ( 7 ) .  P a i t i c i p a n t s  f i l l e d  a  ! / f i l t e n  l e t t e r  o f  s a t r s f a c t r o n  i o r  a t t e n c l i n g  r r  t h e
research .  Par t i c ipar l t s  were  a l lo r ,vc 'd  to  e r r te r  the  research  a{ te r  tak r r rq  b lood e tnd  i te .a r t  cxanr  na t ru r rs
a t rd  measur ing  the  b lood pressure  by  an  exper t .  T t te  B I \41  we igh t  and fa t  amount  r , . , ,e re  de ter rn inec l  by
a  body  ana lyze  n lach ine  ( l r rbody720,  n rade by  B iospace,  Korea) .  B locrd  sanrp les  \ r ' , /e re  co l lec tec j  a f te r
1 2 - 1 4  h o u r s  o f  b e i n g  f a s t i n g  1 o  e v a l u a t e  t h e  b i o c h e r n i c a l  c h a n g e s .  t h e y  w e r e  c o l l e c t e d  b e f o r e  s t a r t i n g
the  exerc lses  and 48  hours  a f te r  the  las t  sess ion  c r f  a  6 -month  c .xerc ise .  B lood sarnp l ing  was taKer l
b e t w e e n  7  a . m .  t o  B  a . r r .  i n  t l r e  l a b o r a t o r y  v a  l h e  l e f t  h a n d  v e i n  a s  r n u c h  a s  7  t o  B  m i l j i l i t e i s  w h i l e  t h e
par t l c lpants  were  s i t t ing  and res t ing .  Obta inec i  serurns  , "vere  ana lyzed fo r  measur rng  ihe  lep t in ,
e ' s t r a d i o l  a n c l  i n s u l i n .  H o r n r o n e s  w e r e  m e a s u T e c j  v i a  E l i s a  m e t h o d  b y  s p e c i a l  k i t s .
E x e r c i s e  P r o c e s s .  T h e  e x e r c i s e  p r o c e s s  i n c l u d e c l  a e r o b r c  e x e r c i s e s  f o r  6  r r r o n t h s  t h r e e  t i r r e s  a
v / e e k  a s  l o n g  a s  6 0  r n i r t u t e s .  W a l k i n g  j o g g i n g  a n c J  a e r o b i c  m o v e n r e n t s  l v i t h  a  s e t n r e  r h y t h n t  a n d  5 5  l o
65 percent  o f  hear t  beat  in tens i ty .  The exerc ise  has  been cont ro l led  by  a  carc l iograph (po la r  N4ac lc .  tn
Po land) .  The par t i c ipants  in  the  cor t t ro l  g roup d id  no  exerc ises  dur inq  t l re  research  and fo l lo , lec l  ther r
rou t ine  l i fes ty le .

S t a t i s t i c a l  a n a l y s i s

A l l  the  da ta  v rere  ana lyzc 'd  us ing  SPSS vc . rs ic ln  11 .5 .  The average anc i  s tandard  dev ia t iop  o f  da ta
were  ca lcu la tc 'd  a f te r  c i leck ing  the  da ta  d is t r ibu t ion  norn ta lcy  us ing  Ko lnrogorc lv -Snr r rnov  tc .s t  We
u s e d  r e p e a t e d  n r e a s u r e  f o r  t h e  e f f e c t  o f  t i r n e  q r o u p  - l - h e  

l n d e p e r r c l e n t  s a m p i e  T  t e s t  w a s  a p p l i e d  t o
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c o r n p a r e  t h e  a v e r a g e  a m o u r r t  b e t w e . e n  g r o L r p s  ( a e r o b i c  e x e T c i s e  a r r d  c o r r t r o l )  P  v a l u e s  o f  l e s s  t h a r t

0 . 0 5  w e r e  c o n s i d e r e d  t o  b e  s t a t i s t i c a l l y  s i g n i f i c a t l t .

R e s u l t

Resu l ts  shor ,v  tha t  the  e f fec t  o f  t in re  on  two d i f fe ren t  g roups  is  no t  t l re  same anc i  a  24-weeks  aerob c

e x e r c i s e  c a g s e s  a  s i g n i f i c a n t  d e c r e a s i n g  i r r  l e p t i n  l e v e l  i n  a e r o b i c  e x e r c i s e  g r o u p  ( P =  0 . 0 3 6 )  a l t h o u g h

ef fec t  o f  t imexgroups  showed no s ign i f i can t  d i f fe rence rn  17-beta  es t rad io l  ser t rn r  a f te r  a  24-weeks

a e r o b i c  e x e r c i s e  e i t h e r  i n  a e r o b i c  e x e T C S e  o r  i n  c o n t r o l  g r o u p  ( P = 0 . 3 9 3 1  A l s o  i l  w a s  r e v e a l e d  t h a t

t ime does  no t  a f fec t  on  t i re  leve l  o f  serunr  insLr l in  in  two aerob ic  exerc ise  and cont ro l  g roups  eq t ra r l l y ,

a n c l  t h e  2 4 - w r . e k s  a e r o b i c  e x e r c i s e  i t a s  r e d L r c e d  t f t e  s e T u t t ' r  t t r s u l t t l  r l r c a t r l r r g f u l l y  l r r  a e r o b l c  e x e r c l s e

g r o u p  ( P  =  0 . 0 0 1 )  T i n r e  d o e s  n o t  a f f e c t  t h e  b o d y  n r a s s  a n d  f a t  a n r o u n t  e q u a l l y  t t r  a e r o b i c  e x e r c i s e

ind  cont ro l  g roups  as  lve l l ;  i t  sho lvs  a  s ign i f i can t  decreas ing  i r r  aerob ic  c 'xerc ise  group a f te r  the  24-

w e e k s  e x e r c i s e  ( P  =  0 . 0 4 5 ) .

T a b l e  1 : e f f e c t  o f  G r o r , r p .  T i m e  o n  l e p t i n ,  1 7 - b e t a  s e r L r r n  e s t r a d i o l ,  i n s u l i n ,  b o d y  m a s s  t n d e x .

b o d y  f a t  p e r c e n t  i n  i n a c t i v e  o b e s e  w o m e n  i n  t w o  a e r o b i c  e x e r c i s e  a r l d  c o t r t r o l  g r o u p s

Group  .  T ime P var l t reAssurr ted Freedorr t
Leve l

Lepu r l
17 -Be ta  Es t rad io l
(pg/nr l )

lnsul in  (U u/ t r l )
BMI  ( kg /m ' )
Body Fat Pere_cent

1
1
1

S i g n i f i c a n t  a t  t h e  P < 0 . 0 5  l e v e l

T a b l e  2 :  C o m p a r i n g  t h e  a v e r a g e  a r n o u n t s  o f  n r e a s u r i n g  i n d i c e s  b e f o r e  a n d  a f t e r  t e s t i n g  i n  t w o

a e r o b i c  e x e r c i s e  a n d  c o n t r o l  g r o u p s

5 t143
0 1 1  1 4
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Y  l n d e p e r r d e r r t  s a n t p l e  T  t e s t  ( b e t w e e n  g t o r , 0 s )

D i s c u s s i o n  a n d  C o n c l u s i o t l

I n a c t i v e  a n d  o b e s e  p e o p l e  a r e  a t  t h e  r i s k  o f  h e a l t h  t h r e a t e n i n g  f a c t o r s .  s u c h  a s  c a r d t o v a s c u l a r

d i s e a s e s .  M a n y  s t r - r d i e s  h a v e  s h o w n  t h a t  p h y s i c a l  e x e r c i s e s  i n r p r o v e  t h e  g l u c o s e  a n d  f a t  n l c ' t a b o l t s t r l

i n  t h e  b o d y  a n c l  d e c r e a s e  t h e  r i s k  o f  s u f f e r i n g  c a r d i o v a s c u l a r  d i s e a s e .  ( O l i v e  a n d  M i l l e r ,  2 0 0 3 ) .

Rusu l ts  represented  a  s ig r r i f i can t  decreas ing  in  lep t in  leve l  a f te r  a  24- r r i c 'eks  aerob ic  exerc lse  ln

a e r o b i c  e x e T c i s e  g r o u p .  T h e  r o l e  o f  l e p t i n  h a s  b e e n  p r o v e d  i n  p r o d u c i n g  t h e  c l o t  o f  b l o o d ,  n r a k t n g

ox ida t ive  pressure  in  hear t  endothe l ia l  ce l l s .  expand ing  the  ca lc i f i ca t ion  o f  vesse ls  and ce l l
p ro l i fe ra t ion  in  f la t  n rusc le  vesse ls  in  labora tor ia l  n roc le ls  (Ho l ja t i  e t  a l  ,  200B) .  Lept in  i s  re la ted  to

increas ing  the  number  o f  hear t  ra te  and probab ly  t f te  p lacke ts  accumula t ion  and produc i t rg  the  c lo t  o t

b lood,  in  a  way tha t  inc reas ing  the  b looc l  lep t in  can be  cons idered as  ar t  inc lependent  r i sk  fo r  the  f i rs t

4 0



I n t l  j .  S p o r t  S t d .  V o t . ,  3  ( 1 )  3 8 - 4 4  2 0 1 3

h e a r t  a t t a c k  u n d e r  t h e  i n f l u e r t c e  o f  i s c h e r l i a  ( H o 1 1 a t i  e t  a 1 . , 2 0 0 8 ) .  l - h e  f a t  a c c u r r u l a t r o n  i 1  l h e .  o o c t y
r e g u l a t e s  t h e  l e p t i n  l e v e l ,  a n d  h i g h e r  n u n r b e r  o f  f a t  c e l l s  i n  a  p e r s o n ' s  b o d y  l e a d s  t o  h i g h e r  l e v e l  o f
l e p t i n  i n  t h e  b l o o d  ( K r a e t r e r  e t  a l . ,  2 O O 3 ) .  A l s o  t h e r e  i s  a  d i r e c t  r e l a t i o n  b e l w e e n  t h e  l e v e l s  o f  s e r u n . r
I e p t i n  a n d  t h e  b o d y  n l a s s  i n d e x  ( B o u a s s i d a  e t  a 1 . , 2 0 1 0 )  F u r t h e r m o r e  r e c e n t  e v j d e n c e s  h a v e  s r r o w n
t i ra t  h ighc ' r  leve l  o f  l c 'p t i r l  may increase,  thc .  body  r ,ve ig l r t  a r rd  the  fa t  mass  (F le isch  e t  a l  ,  2O07) .
f legu la r  phys ica l  exerc ise  and ca lo r ie  l in r i ta t ion  (d ie t )  a re  tv ro  s t ra tegrc .s  lo  c lecrc .ase  the  lep t  n  leve ls
s t n r u l t a t l e o u s l y .  t h i s  i s  f e a s i b l e  b e c a u s e  o f  l o s i n g  t i r e  b o c j y  w e i g l r t  ( L o w n i J e s  e t  a l  2 0 O B t  v a l o u s
phys io log ica l  fac to rs  a f fec t  the  serun t  lep t rn  leve l  as  l ve l l ,  l r ke  berng enrp ty  s tonrachcc i  anc l  expos ing  lo
c o l d ,  w h i c h  e a c h  o f  t h e m  r e d u c e s  t l t e  ( o b )  g e n e  a n d  c o r r s e q u e n t l y  r e d u c e s  t h e  c r r c u l a t o r y  l e p t n  l e v c , l
( V a n  e t  a l .  1 9 9 9 )  T h e r e f o r c ' i t  c a n  b e  c j e c j u c e c j  f r o r n  t h i s  r e s e a r c h - t h a t  a e r o b i c  e x e r c i s e  a n C  r L , ( j u c r n g
t h e  b o d y  n r a s s  t n d e x  a n d  f a t  a n r o u r r t  d e c r e a s e s  t h e  l e v e l  o f  l e p t i n  n r e a n i r r g f u l l y  E x p e r t s  i i l  t h i s  f i e l d
h a v e  c l a i r r e d  t h a t  r e d u c i n g  t h e  l e p t i n  d e n s i t y  p r o b a b l y  h a p p e n s  d u c .  t o  w e i g h t  l o s r n g ,  a n d  o L r r  r e s u l t s
c o t t f o r n r s  t o  T a n g  e t  a l  ( 2 0 0 0 ) ,  K r a n r e r  e t  a l  ( 2 0 0 3 )  H a q i q i  a n d  H a r r e c l r ,  ( 2 0 0 [ J )  p i r r e t  a l  ( 2 1 ) 0 9 )
a r r d  P o p e  c t  a l . .  r 2 0  l O 7

A l s o  t h e  r e s e a r c h e s  s h o w e d  t h a t  t i m e  a f f e c t s  t h e  r n s u i r n  l e v e l  i n  t l v o  a e r o b r c  e x e r c r s e  a n d  c o n t r o i
g roups  rnean ing fu l l y  Mer r t io r rec l  redr - tc t ion  is  no t  the  sanre  in  t l rese  gror - rps .  French and Cas1g1o1
( 2 0 0 2 )  h a v e  c l a i r n e d  t h a t  a  1 2 - w e e k s  e n d r , r r i n g  s w i r r n r i n g  e x e r c r s L . s  r e . c i u c c s  l e p t r r r  a n d  i n s u l l r  l e v e l
s l n l u l t a n e o L l s l y  l t  s e e r n s  t i r a t  t h e r e  i s  t n u t r : a l  r e l a l i o n  a m o n g  t l r r e e  p a r a n r e l e f s  -  r e s r s t a n c e ,  t o  l r s ; l i n
b o d y  l v e i g h t  a n d  e n e r g y  r t e g a t i v e  b a l a r r c e - i n  r e g u l a l i n g  t f r e  l e p t r i l  l e v e l  E x e r c r s c  c a n ; r c r e a s i :
r e s p o n c i t n g  t o  i n s u l i n  v i a  i r r c r e a s i n g  l i t e  g l u c o s e  c a r r j e  r  i n  n r u s c l e  c e l l s  f  G L U  T _ 4 1  a n d  n s u l i i t  r e c e p r o r
sL tbs t r ing  ( lRS)  and i r tc reas i r tg  the  n t r rsc le  n rass  (n rore  than 75% of  g l r - rcosc .  t i ra t  i s  caused by  ipsu l rn
s t i t ru la t ion ,  i s  re la ted  to  n lusc le  t i ssue)  Fa t  ac ids  p roduced by  fa t  t i s iue  v , / r th  accur rLr la t ion  in  r r rusc le
c e l l s  d e r a n g e  t h e  G L U T - 4  t r a n s f e r r i n g  t o  t h e s e  c e l l s ,  a n d  e x e r c i s e  p r c . v e r r t  r r u s c l e  c e l l  a c c u n r u r a r r o n
by  tncreas inQ the  ox ida t io r l  o f  fa t  ac ids  ( l -s tegharnat i  e t  a l  ,  20OB) .  But  i t  r ryas  c leared  ther t  enc ju lng
e ' x e r c i s e s  a n d  d i e t  l n c r e a s e  t h e  s € ; r r s i t i v i l y  t o  r n s u l i n  ( D y c k  2 0 0 5 )  l l e d r - r c i n g  t h c  s e n s i t i v i t y  l o  l e p t r n  i n
ske le ton  musc le  r ryh ich  is  a  consL 'quence o f  fa t  c l re t ,  may leac i  to  fa t  ac ids  t rans fc r r ing  in  ce l l
t l e t n b r a t t e  a n d  t l ' l i s  f a t  i s  a  p o t e r r t i a l  f o r  r e d u c i n g  t h e  i n s u l r  s e n s r t i v  t y  ( D y c k  2 0 0 5 )  l r  i s  t i i s t i r i g r r r s r e c r
t h a t  c o n t r o l l i n g  t l r e  p h o s p l t a t i d y l i n o s r t o l  3 - k i n a s e .  ( p l 3 K )  r , n r l r i c l t  r s  a r r  i r r r l t c t r l a n l  e f l z y n t e  r n  s  q n a l t n q  1 o
I n s u l l n .  r e r n o v e s  t h e  a b i l r t y  o f  l e p t i r r  r r  r r : d i s t r i b u t r c - r n  o f  f a l  a c i c i s  l c w i r r c i  o x r ( t a l  o p  a 1 d  : r v o  d i p g  f a t
a c c u m u l a t i o t r  i n  s o n l e  e x t e r l l  ( D y c k . 2 0 0 5 )  W h e n  t h e  i n s u l r n  s e c r e t r o n  r L . c t u c e s .  t t r e  i l l o o d  q l L r 6 o s e  w i l l
i n c r e a s e ,  a n d  i t  i s  o b s e r v e d  t n  s o t r e  s t u d i e s  t l t a t  i t  d e c r e a s e s  i l r e  p l a s n r a  l e p t i r r  l e v e l  a s  ! v e j l
( D a r y a n o o s h . 2 0 0 9 ) .  L e p t r n  a f f e c l s  t i r e  f a t  a c i d  n r e t a b o l i s m  r n s i d c -  t h c .  s k e l e t o n  r r u s c l e  i m p o f t a n l y .
T h i s  i n c r e a s i n g  l e a d s  t o  a  r e d u c t r o n  i n  t r i - a c i l  g l y c e r o l  i n s i d e  t h e  s k e l e t o n  r r u s c l e  ( W a n g  e t  a 1 . , 2 0 0 1 )
f h t t s  I e p t i n  s e n s i t i v i t y  r e d r r c t i o n  i n  l h e  s k e l e t o n  n r u s c l e  m a y  l e a d  t o  r e c i u c t i o n  i r r  i n s u l i n  s e n s i t i v i t y  i n
t f t e  t i s s t r e  b e c a u s e  o f  l i p i d  a c c u r r u l a t i o n  i n s i d e  t h c .  m u s c l e  c e l l s  a n d  d e r a n g c n r e n l  i n  s i g n a l i n g  w a y  t oi n s u l i n  ( D y c k  2 0 0 5 )  T l r e r e  i s  a  c i o s e  r e l a t i o n s h r l t  a r r o n q  t h e  p l a s r n a r  l e p t r n  l e v e l .  b o d ; y  r n a i s  i n d e x
a t t d  i n s L r l i r l  d e n s i t y  ( K r a e n l e r  e t  a l  1 9 9 9 )  l r r  t l r j s  r c s c ' a r c h  c o n s i c l e r i r g  i l r e  n l L . i r r r n g f  u l  r e c i u c t i o n  o f  f a t
a n r o u r r t  a n d  b o d y  r n a s s  i r r d e x  i t l : r e r o l t r c  e ' x c r c i s t :  q r o u p  i n s u l  i r  r e ; ; r t : i e n l e d  a  s i q t l r f i c a n t  c l r a r ; q i r r o  a svre l l

R e s u l t s  s h o w e d  t h a t  r r o  i r n p o r l a r t t  c l r a r r g e s  c a n  b e  o b s e r v e c j  r r r  i n s L r l i r r  a { l e r ' 2 4 l v e e k s .  l t  i s  c l a r r n e d
tha t  there  is  a  d i rec t  re la t io r r  be twee i ' r  hornrones  and es t rad io l  ro le  in  s t i rn r - r la t ron  o f  lep t in  p rooucrng
a n d  s e c r e t i o n  ( G e b e r  a n d  B r a n d S o , 2 0 1 2 ) .  P h y s i c a l  e x e r c i s e  n r a y  a { f e c t  t h e  c h a n g e s  i n  a d i p o s r t r e s
tndependent ly ,  inc luc i ing  the  reduc t io r r  o f  insu l in  leve l  tha t  leac js  to  es t rad io i  redu i l ion  (Geber  andB r a n d a o , 2 0 1 2 ) .  P h y s i c a l  e x e r c i s e  a l s o  m a y  r e d u c e  t h e  e s t r a c l r o l  l e v e l  v i a  f o l l o w i n g  s t r a t e g i e s  1 )
o v e r a l l  p h y s i c a l  e x e r c i s e  d c c r e a s e s  t h e  i n d o g e i r i c  s e x u a l  h o r m o n e s .  I l e d L r c t i o n  o f  i n n e r  e s t r a d i o l
l e a d s  t o  c i e l a y e d  n l e n s t r t t i ' t t i o n ,  r r l ( . ' r l o p a u s e  i n  y o L r r r q e r  a g e s  a n d  l a c k  o l  o v L r l a t i r g  a f t r : r  r l c r e a s r n q  t h c
l l i t ys lca l  c ' xerc ise  ( f  1aq lx1111 anc i  L : r i ksson ' l  993)  s i ince  es t rad io l  rs  n ra t i i - :  o l  r - - l ro les te ro l  l rk r :  o i r re rs e x u a l  s t e r o t c l s .  e x t - ' r r ; i s e  s c h e d t r l e  r l l a y  r l t l e r  r U [ ) t  l h ( ]  s e r u t l t  e s t r a r . j r o l  r e c ] L r r ; t  c r n  O r  l i " t c  e s t r : r ( l r o l
n re labo l i sm by  a f fc 'c t i r rg  on  cho les tero l  leve l  Phys ica l  exerc ise  a f lec ts  i l re  es t roger r  r r rc . tabo l rsnr  asw e l l  l t  c h a n g e s  t h e  e s t r a d i o l  e n z y n t e s  i n t o  a s t r o n ,  a n d  r t  o h a n g e s  i l t o  s o r l e  o t h o i -  u s e f u l  o r  h a r n t l u ln re tabo l i tes  (Trav is  e t  a l .  2003) .

I t  i s  suggested  in  recent  gu ic le l i r res  tha t  adu l ts  do  aerob ic  exerc ises  a t  leas t  . l  50  r r inu tes  a  v , reekl igh t ly ,  o r  75  rn inu tes  a  week hard ly  (chr is t ine  e t  a l . ,  zo10) .  chr is t ian  e t  a t . ,  (20 ,10)  gbservec l  areduc t ion  in  es t rad io l  leve l  up  to  ha l f  o f  i t s  r r ta in  anrount  by  do i r rg  ac . rc - rb ic  exe . rc ise  150 lo  225 n l rng tesa  week a t ld  t t lo re  reduc t ion  is  possrb le  by  r lo re  exerc is ing .  ln  another  s tudy  by  l ,4cTrernan e . t  a l  .(2005)  v r t l i ch  u /as  accor l rp l i shed to  eva lL ta te  the  c f fec t  o f "a  regu la r  12- r lon th  c ,xerc is i :  oT l  seruTTrd e t l s i t y  l f l  e s t f o g e r l l c  i t ( - l t t t t o t l e s  ( e s t r a c i i o l  a r r d  i : s t r o r i l  r t  r , . , , a s  c l e a r e ( l  l l r a r t  t l l ( :  r l o s i  a r l r o r r f r l  o 1r u ' d u c t l o n  i n  s e r u n l  d e r l s i l y  i r t  e s t r a d r o l  a n r J  a s t r o n  a n r o n ( . 1  w o n r c n  w l r o  ( j r d  e x c . r c i s e .  c a , .  b o  s e e a  r nthose rvho had nrore  than 2 t , /o  reduc t io r t  r r r  i l re i r  boc ly  fe t r .
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The resu l ts  o f  McT iernan e t  a l . .  (2004)  s tudy  showed tha t  a  12- r 'nor r t l r  aerob ic  exerc rse .  4  sessrons
a week and 45  n t inu tes  each,  a f fec ts  the  reduc t ion  o f  '1  7 -be ta  es t rad io l  serur r  dens i ty  mean ing fu l l y .  ln
a n o t h e r  s t u d y  b y  W i l l i a r n s  e t  a l  ( 2 0 0 4 )  w h i c h  f o c u s e d  o n  t h e  e f f e c t  o f  a  r e g u l a r  l i g h t  e x e r c i s e  d u r i n g
4 nrens t rua t ion  per iods  ar td  4  t imes a  week lv i l t r  20  to  30% enerqy  reduc l ion  no  changr :s  i rad  been
o b s e r v e d  o n  s e r u m  c . s t r a d r o l  a n d  a s t r o n  T l r e  r e s u l t s  o f  a n o t h e r  s t L r d y  b y  C o p l a n c l  c t  a i  1 2 0 0 2 1  a n d
K e n r m l e t  e t  a l  ( 2 0 0 3 ) ,  w h i c h  o n l y  h a d  s t u d r e d  t h e  e f f e c t  o f  a  s c h e t l u l e d  e n d u r i r g  a n d  c o r - n p o L r n d
e x e r c t s e  o n  s e T U m  e s t r a d r o l  c h a n g e s .  r e v e a l e d  a  s r g n i f i c a r t  I n c f  C a s  f i g  l i l  s e r u n r  e s l r a d r o l  L a c k  o f
c o n c o r d a n c e  b e t v r e e n  o u r  r e s u l t s  a n d  n r e n t r o n e d  s t u d i e s  n r a y  t a k e  p l a c e  d U e  t o  s h o r t  p e r i o d  o f
e x e r c i s e  ( i . e . 6  m o n t h s ) ,  s e v e r r t y  a n d  d u r a t i o r r  o f  e e r c h  L . x e T c i s e  s e s s i o r r  r n  t h e  r n a r c t i v e  o v e r w e i g h t
w o m e n ' s  p r o g r a m .

O b e s e  p e o p l e  c a n  b e  d i s t i n g u r s l t e d  b y  t i r e  l e p t i r r  r e s i s t a n c e  a i r d  r n c r e a s i r r g  i r r  t h e i r  b l o o d  I  h i s
hornro t re  acconrpany ing  i r - i su l in  a f fec ts  the  per fo r r lance o f  coronary  and nc ' rvor rs  sys tem.  Lept in
i t r c r e a s i n g  c a n  b e  c o n s r d e r e d  a s  a n  i n d e p e n d e n t  f a c l o r  f o r  c o r o n a r y  d i s c a s e  a n d  l v r o n g  p e r f o r n r a n c c .
o f  v e s s e l  w a l l s  ( R a y a h  e t  a l .  2 0 1 0 ) ,  a n d  c o n s i d e r i l r g  o b t a r r e d  r e s u l t s  n  t h r s  s i i r c l y  r 1  c a n  b c
c o n c l u d e d  t h a t  a e r o b i c  e x e r c i s e  d e c r e a s e s  t h e  l e p t i n  a n d  n s r : l  n  i [ r  r n a c t i v c  r t v c r w e r g l r l  ! . , ] o i r . j I  v t a
i n c r e a s i n g  t h e  c a p a c i t y  o f  n r u s c l e  i n  u s r n g  f a t  w i t l r  r e d u c i n g  t h e  b o d y  n r a s s  n d e x  l t  c a r  p r e v e n l
s t t f fe r ing  f ron t  obes i ty  and conseqLrc .n t l y  t rom i ts  re la ted  d isea lses ,  inc lL r r l rng  Carc j iovascr - t la r  c l rseases

R e f e r e n c e s

A h r e n  B ,  H a v e l  P J ,  1 9 9 9 .  L e p t i n  i n i r r b i t  i n s u l i n  s e c r e t i o n  i n d u c c . d  b y  c e l l u l a r  c A M P  i n  i N S l  c e l l s  A n r  J
P h y s i o l ,  V o l ,  4 ,  p p :  9 5 9 - 6 6
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