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Introduction
In  th e  la s t  few  y e a rs  th e  in te re s t  in  o m e g a -3  f a tty  a c id s  h a s  g re a tly  in c re a se d  b o th  in  th e  m e d ic a l- sc ie n tif ic a l  f ie ld  a n d  p u b lic  o p in io n . 

N u m b e r  o f  s tu d ie s  h a v e  s h o w n  th a t  su c h  a  c la s s  o f  p o ly n s a tu ra te  fa tty  a c id s  o w n s  fa v o u ra b le  e f fe c ts  o n  th e  h u m a n  h e a lth  a n d  is  p a r t ic u la r ly  
e f fe c tiv e  in  p re v e n tin g  d if fe r e n t  k in d s  o f  d e s e a s e s . O m e g a -3  fa tty  a c id s  a re  o f  v ita l im p o r ta n c e  fo r  th e  h u m a n  b e in g  b e c a u s e , th is  la s t  lik e  
a ll  a n im a l s p e c ie s , is  n o t a b le  to  s y n th e tiz e  th e m  a u to n o m o u s ly  s ta r t in g  f ro m  b a s e  fo o d  c o m p o n e n ts . H o w ev e r, m a n  is  a b le  to  e lo n g a te  th e  
m o le c u le s  o f  fa tty  a c id s  o f  th is  fam ily . H e  is  a b le , th e n , to  p ro d u c e  lo n g  c h a in -  o m e g a -3  fa tty  a c id s  f ro m  a n  o m e g a -3  fa tty  a c id  a v a ila b le  in  
p la n ts , th a t  is th e  a lp h a - lin o le ic  a c id . S u c h  a  t r a n s fo rm a tio n  m e c h a n is m  is  c h a ra c te r iz e d  b y  a  v a r ia b le  e f fe c tiv e n e ss  o v e r  d if fe re n t a g e s  o f  life . 
L o n g  c h a in  -  o m e g a -3  a c id s  (p a r tic u la r ly  th e  e ic o s a p e n te n o ic  a c id , o r  E P A  a n d  d o c o s a e x e n o ic  a c id , o r  D H A , w h ic h  a c c o u n t  f o r  th e  c o m p o u n d s  
o f  th is  fa m ily  v e ry  im p o rta n t  fo r  th e  h u m a n  b o d y  ) m u s t b e  d e r iv e d  f ro m  fo o d . A m o n g  o th e r  th in g s , th e s e  c o m p u o n d s  a re  p re s e n t in  m o s t 
c o m m o n  fo o d , e x c e p t f o r  f ish  a n d  its  d e r iv a tiv e s .

A  f u r th e r  c o n tr ib u tio n  o f  o m e g a -3  f a tty  a c id s  to  m a n ’s n u tr itio n , c a n  b e  o b ta in e d  b y  m e a n s  o f  fish  o ils  c o n s u m p tio n  a n d  b y  fe e d in g  s to c k ­
fa rm in g  w ith  fe e d  e n r ic h e d  in  o m e g a -3  a c id s . I t is  n o te w h o r ty  th e  t ra n s fe r  o f  o m e g a -3  in  m e a ts  e s p e c ia lly  th e  c a tt le  o n e s , in  o rd e r  to  im p ro v e  
ttiea t q u a lity  (N ic a s tro  e t a l. 2 0 0 1 ; N ic a s tro  e t  a l. 2 0 0 2 ; N ic a s tro  F. 2 0 0 3 ) . T h e  a im  o f  th is  w o rk  is to  in v e s tig a te  h is to lo g ic a l  c h a ra c te r is t ic s  
re le v a n t to  m o rp h o m e tr ic  s tu d y  (s u r fa c e  a n d  d ia m e te r )  o f  m u s c le  f ib re s  a s s o c ia te d  w ith  d if fe re n t fe e d  d ie ts .

Methods
T w e lv e  B ru n a  I ta l ia n a  b re e d  c a lv e s  h a v e  b e e n  u se d . T h e y  w e re  fe d  w ith  w e a v in g  f e e d  o v e r  a  3 0 -d a y  p e r io d , a n d  la te r  w ith  g ro w th  fe e d  

a d d e d  w ith  o m e g a -3 . T h e  m o s t  r e p re s e n ta tiv e  f a tty  a c id  to 3 w a s  D H A  w ith  a  p re s e n c e  o f  10 ,8% .

C a lv e s  w e re  d iv id e d  in  th re e  g ro u p s  a c c o rd in g  to  th e  fo llo w in g  tre a tm e n ts :  I g ro u p  P o s t  w e a n in g  r a t io n in g  w ith  n o  o m e g a -3  in  d ie t;  II 
g ro u p  P o s t  w e a n in g  r a tio n in g  w ith  d ie t  c o n ta in in g  3 %  o f  o m e g a -3 ; I II  g ro u p  P o s t-w e a n in g  r a tio n in g  w ith  d ie t  c o n ta in in g  6 %  o f  o m e g a -3 .

B u lls  w e re  s la u g h te re d  a t  12 m o n th  o f  a g e  a n d  th e  c a rc a s se s  w e re  c h il le d  a t  3° C  fo r  2 4 -3 6  h . S a m p le s  o f  long issim us dorsi (L D ) a n d  
sem im em branosus  (S M ) m u s c le s  w e re  c o l le c te d  f ro m  a ll a n im a ls  4 h  a f te r  s la u g h te r  f o r  th e  h is to c h e m ic a l c h a ra c te r iz a tio n  o f  th e  m u s c u la r  
f ib res. S o m e  p ie c e s  o f  sa id  m u s c le s  h a v e  b e e n  ta k e n , a n d  th e n  im m e rs e d  in  l iq u id  n itro g e n  fo r  a b o u t 10 se c o n d s . C ro s s  s e c tio n  w e re  c u t  an d  
m o u n te d  o n  sp in d le s  b e fo re  s e c tio n in g  15 m m  th ic k  u s in g  a  R e ic h e rt- Ju n g  f re e z in g  m ic ro to m e . S e ria l s e c tio n s  m o u n te d  o n  g la s s  m ic ro s c o p e  
s lid e s  w e re  s ta in e d  w ith  N A D H -T r, m y o f ib r i l la r  A T P a se  re a c te d  a t  a lk a lin e  p H  to  d if fe re n tia te  m u s c le  f ib re  ty p e  a c c o rd in g  to  th e ir  o x id a tiv e  
a nd  g ly c o li t ic  c a p a b il i ty  (N ic a s tro , 1 9 8 9 ), a n d  h e m a to x y lin  a c c o rd in g  to  th e  p ro c e d u re  o u t l in e d  b y  L ill ie  (1 9 6 5 )  in  o rd e r  to  s ta in  fa t c e lls  in  th e  
m te rc e llu la r  sp a c e . F ib e rs  w e re  c la s s if ie d  o n  th e  b a s is  o f  s ta in  re a c tio n s  u s in g  th e  te c h n iq u e  o f  A s h m o re  a n d  D o e r r  (1 9 7 1 ): B e ta -re d  f ib e rs  w e re  
d a rk  b ro w n , A lp h a - re d  f ib e rs  w e re  c le a r  in  th e  m id d le  a n d  s u r ro u n d e d  b y  a  b lu e  r in g , A lp h a -w h ite  f ib e rs  w e re  c lea r. S e c tio n s  w e re  a n a ly s e d  
Usin g  an  Im a g e  A n a ly z e r  V id a s  b y  Z e is s  to  d e te rm in e  f ib e r  d ia m e te r  a n d  f ib e r  p e rc e n ta g e  ty p e  f o r  e a c h  f ib e r  ty p e .

R e s u l ts  a n d  D is c u s s io n

D e ta ils  o f  p ro d u c tio n  p e r fo rm a n c e  a n d  m e a t q u a li ty  re s u lts  a re  g iv e n  in  a  s e p a ra te  p a p e r  (N ic a s tro  e t  a l., m a n u s c r ip t  su b m itte d ) . D e ta ile d  
fib re  ty p e  an d  in te rc e llu la r  fa t w a s  c o n d u c te d  o n  th e  L D  a n d  S M  m u sc le s  o f  b u lls  f ro m  B ru n a  I ta l ia n a  b re e d , re a re d  o n  th re e  d if fe re n t d ie ts . 
L e a s t sq u a re  m e a n s  fo r  lo n g is s im u s  f ib e r  ty p e  d ia m e te r  a n d  p e rc e n ta g e s  f o r  e a c h  d ie ta ry  g ro u p  a re  sh o w n  in  F ig g . 1 a n d  3. T h e re  is  a  s ig n if ic a n t 
e ffe c t (P  <  .0 5 )  on  th e  f ib e r  s iz e  o f  re d  a n d  w h ite  m u s c le  f ib e rs  a f te r  c a tt le  h a d  b e e n  o n  fe e d  c o n tro l  an d  6 %  o f  o m e g a -3  fa tty  a c id s  re sp ec tiv e ly , 
f h e  a lp h a -w h ite  f ib e rs  te n d e d  to  b e  la rg e r  in  d ia m e te r  th a n  a lp h a - re d  ( In te rm e d ia te )  a n d  b e ta - re d  f ib e rs  (5 7  p m  c o m p a re d  to  4 4  p m  an d  4 0  p m  
re sp ec tiv e ly ) . T h e  d ie t  e n r ic h e d  w ith  o m e g a -3  d id  n o t in f lu e n c e  th e  d is tr ib u tio n  o f  f ib e r  ty p e s . H o w ev e r, a  s ig n if ic a n t (P  <  .0 5 )  d e c re a s e  in  
P e rc e n ta g e  o f  a lp h a - re d  f ib e rs  w a s  n o te d  in  th e  c a tt le  fe d  w ith  6 %  o f  f ish  o il.

M u s c le  f ib e rs  c h a ra c te r is t ic s  f o r  th e  S M  a re  p re s e n te d  in  F ig g . 2  a n d  4 . T h e  le a s t  s q u a re  m e a n s  o f  a ll th re e  f ib e r  ty p e s  ( re d , in te rm e d ia te  
atld  w h ite )  in  th is  m u s c le  re v e a le d  l i t t le  v a r ia tio n  (P  <  .0 5 )  in  m u s c le  f ib e r  s iz e  in  c a tt le  th a t  w e re  fe d  th re e  d if fe re n t le v e ls  o f  f e e d  a d d e d  w ith  

n te g a -3 . H o w ev e r, f e e d  a p p e a re d  to  h a v e  h a d  a  s ig n if ic a n t e f fe c t  o n  re d  a n d  w h ite  m u s c le  f ib e r  s iz e  a n d  p e rc e n ta g e  o f  c a tt le  in  g ro u p  o n e  
c o n t r o l )  a n d  th re e  (6 %  o f  f ish  o il) . M e a n  f ib e r  s iz e  o f  th e  th re e  f ib e r  ty p e s  sh o w e d  th e  s a m e  p a t te rn  a s  th e  L D  m u s c le  w h e re  a lp h a -w h ite  f ib e rs  

P p ea red  la rg e r  th a n  b e ta - re d  o r  a lp h a - re d  ( in te rm e d ia te ) . V a ria tio n  o f  f ib re  ty p e  d is tr ib u tio n  w ith in  m u s c le s  is  im p o r ta n t  w h e n  s tu d y in g  fy b re  
>Te c o m p o s it io n  in  r e la tio n  to  m e a t  q u a lity . M u s c le s  in v o lv e d  in  p o s tu re  a re  m o re  o x id a tiv e  th a n  th o se  in v o lv e d  in  m o v e m e n ts  (T o tla n d  an d  

y v i, 1991 ; H e n c k e l, 199 5 ). U n fo r tu n a te ly , n o  d e f in ite  c o n c lu s io n s  c a n  b e  d ra w n  to  a s s o c ia te  f ib e r  tra s fo rm a tio n  w ith  a n im a l fe e d -a g e , s in c e  
. e  e k p e r im e n t w as  te rm in a te d  b e fo re  lo n g  te rm  e ffe c ts  c o u ld  b e  o b se rv e d . M o re  r e s e a rc h  is  n e e d e d  u s in g  a  b io p s y  te c h n iq u e  to  o b se rv e  f ib e r  
y p es  in a n im a ls  o v e r  a  lo n g e r  a g e  s p a n  b e fo re  g iv in g  d e f in ite  a n s w e rs  c a n  b e  to  th is  im p o r ta n t  is su e .

L igg . 5 an d  6  sh o w n  th e  d ia m e te r  o f  in tra c e l lu la r  f a t  in  L D  a n d  S M  m u sc le s  fo r  e a c h  d ie ta ry  g ro u p . In  b o th  m u s c le s  th e  d ia m e te r  o f  th e  
ip o cy tes  w as  la rg e r  in  c a tt le  fed  w ith  6 %  o f  fish  o il. T h e  in tra c e llu la r  fa t c o n te n t is an  im p o rta n t  f a c to r  th a t  a f fe c ts  se n so ry  q u a lity . L ip id s  a re  

f; " n 'y  s to re d  in  b e ta - re d  a n d  so m e  a lp h a - re d  f ib e rs  (E s se n -G u s ta v s so n  e t a l. 1994). H o w ev e r, H e n c k e l e t  al. (1 9 9 7 )  fo u n d  th a t  th e  in tra c e llu la r  
t c o n te n t w a s  p o s itiv e ly  c o r re la te d  w ith  th e  f re q u e n c y  o f  a lp h a -w h ite  f ib res . E ss e n -G u s ta v s s o n  an d  F je lk n e r -M o d ig  (1 9 8 5 )  c o n c lu d e d  th a t  
e a t te n d e rn e s s  is re la te d  to  th e  m e ta b o l ic  m u s c le  p ro file .

inclusions
d ir a  c a rc a s s  th e re  is  c o n s id e ra b le  v a r ia tio n  in m e a t q u a li ty  c h a ra c te r is t ic s  b e tw e e n  v a r io u s  m u sc le s . T h e  in te r -m u s c le  v a r ia tio n  is o f te n
in fie c " y  re la te d  to  th e  m e ta b o lic  a n d  c o n tr a c t i le  p ro p e r tie s  a s  d e te rm in e d  b y  th e ir  m u s c le  f ib e r  ty p e  d is tr ib u tio n . T h e  p re s e n t  s tu d y  re la te s  to  th e  

Uen ce  o f  d ie ta ry  o m e g a -3  f a tty  a c id s  o n  th e  f ib e r  ty p e  c h a ra c te r is t ic s , b u t n o  c le a r  p a t te rn  w a s  o b ta in e d  in  th is  e x p e r im e n ta l  d e s ig n .
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