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Background
M u s c le s  a re  p r im a rily  c o m p o s e d  o f  th re e  f ib re  ty p e s  ( ty p e  I , ty p e  I IA  a n d  ty p e  I IB ), w h ic h  d if fe r  in  m e ta b o lic  a n d  c o n tra c ti le  p ro p e rtie s . 

O n  th e  b a s is  o f  f ib re  ty p e  d is tr ib u tio n , m u s c le s  c a n  b e  d iv id e d  in to  re d  a n d  w h ite  m u s c le s . R e d  m u s c le s  a re  m a in ly  c o m p o s e d  o f  o x id a tiv e  
ty p e  I f ib res , w h e re a s  w h ite  m u s c le s  a re  m a in ly  c o m p o s e d  o f  g ly c o ly tic  ty p e  IIB  f ib res . T y p e  I IA  fib res  a re  b o th  g ly c o ly tic  a n d  o x id a tiv e . T h e  
v a r ia tio n  in  te n d e rn e ss  b e tw e e n  m u s c le s  h a s  o f te n  b e e n  c o r re la te d  to  th e ir  m e ta b o lic  p ro p e r tie s , a s  d e te rm in e d  b y  th e  f ib re  ty p e  d is tr ib u tio n . 
T h u s , th e  r a te  o f  p ro te o ly s is  h a s  b e e n  re p o r te d  to  o c c u r  f a s te r  in  b o v in e  w h ite  m u s c le s  (M. long issim us dorsi, M. b iseps fem o r is  a n d  M. 
sem itend inosus)  th an  in  th e  re d  M . p so a s  m a jo r  (O lso n  e t  a l., 1976 ; K o o h m a ra ie  e t  a l., 198 8 ). M u tu n g i e t a l. (1 9 9 6 )  in v e s tig a te d  th e  e f fe c t  o f  
P o s t-m o rte m  s to ra g e  a t  r e f r ig e ra te d  te m p e ra tu re s  o n  th e  m e c h a n ic a l  p ro p e r tie s  o f  p o rc in e  s in g le  m u s c le  f ib res . T h e  re s u lts  sh o w e d  th a t  p o s t
m o rte m  s to ra g e  f o r  11 d a y s  r e s u l te d  in  a  m a rk e d  d e c re a s e  in  th e  b re a k in g  s tre s s  a n d  s tra in  o f  s in g le  m u s c le  f ib res . T h e  c h a n g e s  in  s tre n g th  w e re  

* m o re  m a rk e d  in  m u s c le  f ib re s  is o la te d  f ro m  th e  re d  M. iliocosta lis  th a n  in  th o s e  f ro m  M . long issim us dorsi (L D ). H o w e v e r , th e  c o n tr ib u tio n  o f

in d iv id u a l f ib re  ty p e s  to  m e a t  te n d e rn e s s  w a s  n o t m e a s u re d .
T h e  o b je c tiv e  o f  th is  s tu d y  w a s  to  d e te rm in e  th e  m e c h a n ic a l  p ro p e rtie s  o f  ty p e  I  a n d  IIB  s in g le  m u s c le  f ib res . F u r th e rm o re , to  in v e s tig a te  

th e  e f fe c t o f  p o s t-m o r te m  s to ra g e  o n  th e  m e c h a n ic a l  p ro p e r tie s  o f  s in g le  m u s c le  f ib re s  a t  th e  in d iv id u a l f ib re  ty p e  lev e l.

M e th o d s

L D  a n d  M . vastus in term ed ins  (V I)  w e re  o b ta in e d  f ro m  tw o  s la u g h te r  p ig s  2 4  h o u rs  p o s t-m o r te m  (p .m .) . M u s c le  sa m p le s  (w e ig h in g  
a p p ro x im a te ly  8 0  g ) w e re  c u t, v a c u u m  p a c k e d  a n d  e i th e r  im m e d ia te ly  f ro z e n  in  l iq u id  n itro g e n  o r  s to re d  a t 4 °C  fo r  7 d a y s  p o s t-m o r te m  b e fo re  
fre e z in g  in  liq u id  n itro g e n . S a m p le s  w e re  s to re d  a t -8 0 °C  u n til  u se . T h e  p ro c e d u re  f o r  te n s ile  te s t  o f  s in g le  m u sc le  f ib re s  b ro a d ly  fo llo w e d  th e  

& m e th o d o lo g y  o f  M u tu n g i e t  a l. (1 9 9 6 ). S m a ll  s tr ip s  o f  m u s c le  w a s  c a re fu lly  d is s e c te d  f ro m  th e  f ro z e n  m u s c le  sa m p le s  a n d  p la c e d  in  a  so lu tio n
c o n ta in in g  5 0  m M  M E S  (p H  5 .6 ) , 100  m M  KC1, 2 8 0  m M  M a n n ito l  a n d  0 .2  m M  E G T A . S in g le  fib re s  w e re  iso la te d  u n d e r  a  b in o c u la r  d is s e c tin g  
m ic ro sc o p e  a t  ro o m  te m p e ra tu re  an d  ra p id ly  t r a n s fe r re d  o n to  a lu m in iu m  te m p la te s  so  th e y  e x te n d e d  a c ro s s  a  g a p  (2 -3  m m ) c u t in  th e  c e n tre  
° f  th e  p la te . T h e  m u sc le  f ib re s  w e re  a t ta c h e d  to  th e  a lu m in iu m  p la te  b y  g lu in g  th e  f ib re  e n d s  o n to  th e  p la te  w ith  c y a n o a c ry la te  a d h e s iv e . C a re  
Was tak en  n o t to  s tre tc h  th e  f ib re  d u r in g  th e  tr a n s fe r  p ro c e ss . T h e  f re e  le n g th  o f  th e  f ib re  w a s  m e a s u re d  u s in g  v e rn ie r  c a lip e rs  a n d  th e  d ia m e te r  
w as  m e a s u re d  u s in g  a  L e ic a  D M IR B  m ic ro s c o p e . T h e  a lu m in iu m  p la te  w ith  th e  f ib re  g lu e d  o n to  it w a s  th e n  a tta c h e d  b e tw e e n  tw o  sc re w -u p  
d a m p s ,  o n e  a tta c h e d  to  a  m o to r  a n d  th e  o th e r  to  an  is o m e tr ic  fo rc e  t ra n s d u c e r  o f  a  sm a ll  m e c h a n ic a l  te s tin g  d e v ic e  (L e w is  &  P u rs lo w , 19 8 9 ). 
T h e  s id e -p ie c e s  o f  th e  a lu m in iu m  p la te  b r id g in g  th e  g a p  w as  c a re fu lly  c u t le av in g  th e  f ib re  h a n g in g  b e tw e e n  th e  tw o  p la te  e n d s . F ib re s  w e re  
s tre tc h e d  a t a  c o n s ta n t  r a te  o f  13 .8  p m /s  u n t i l  f ra c tu re . B re a k in g  lo a d s  a n d  e x te n s io n s  w e re  m o n ito re d  u s in g  a  16 b i t  A /D  c o n v e r te r  (N a tio n a l 
In s tu m e n ts )  ru n n in g  u n d e r  L a b  V iew  d a ta  a c q u is i tio n  so f tw a re  a n d  b re a k in g  s tre s s  a n d  s tra in  v a lu e s  w e re  c a lc u la te d . B re a k in g  s tre s s  is  d e f in e d  

k  as m a x im u m  lo ad  p e r  u n it  c ro s s -s e c t io n a l  a re a  o f  e a c h  fib re . B re a k in g  s tra in  is  ta k e n  a s  th e  s tra in  a t m a x im u m  stre ss .
A f te r  te n s ile  te s tin g  th e  re m a in in g  o f  e a c h  f ib re  w e re  c o lle c te d  a n d  tra n s fe r re d  in to  sa m p le  b u f fe r  (4  M  u re a , 1 M  th io u re a , 0 .0 2 5  M  

T r is (h y d ro x y m e th y l) -a m in o m e th a n e , p H  6 .8 , 1 .5%  S D S  a n d  1 %  D T T ). M y o s in  h e a v y  c h a in  is o fo rm s  in  th e  in d iv id u a l s o lu b il is e d  fib re  sa m p le s  
Were lo c a te d  b y  p e r fo rm in g  d o t-b lo t . M u s c le  f ib re  ty p e s  w e re  d e te rm in e d  b y  id e n tif ic a tio n  o f  m y o s in  h e a v y  c h a in  is o fo rm s  (M H C -2 0 4 2 , M H C - 
2043  a n d  M H C -2 0 4 7 ; A m e r ic a n  T y p e  C e ll C u ltu re ) . M H C -2 0 4 2  re c o g n is e s  ty p e  I IA  an d  IIB  fib re s , M H C -2 0 4 3  re c o g n is e s  ty p e  I f ib re s  and  

M H C -2 0 4 7  re c o g n is e s  ty p e  I a n d  I IA  f ib res .

Results and Discussion
T ab le  1 sh o w  th e  e f fe c t  o f  f ib re  ty p e  a n d  p o s t-m o r te m  s to ra g e  o n  th e  te n s ile  b re a k in g  s tre s s  a n d  s tra in  o f  s in g le  m u s c le  f ib re s  iso la te d  

fro m  p o rc in e  L D  a n d  V I. T y p e  IIB  f ib re s  is o la te d  f ro m  L D  1 d a y  p .m . w e re  s ig n if ic a n tly  {P < 0 .001)  w e a k e r  th a n  ty p e  I fib res . N o  s ig n if ic a n t 
w d iffe ren ce  in  b re a k in g  s tre s s  a n d  b re a k in g  s tra in  v a lu e s  b e tw e e n  ty p e  I f ib res  is o la te d  f ro m  V I ( re d  m u sc le )  an d  ty p e  I f ib res  is o la te d  f ro m

C D  (w h ite  m u sc le )  1 d a y  p .m . w e re  o b s e rv e d . T h e  d ia m e te r  o f  ty p e  IIB  fib re s  (9 8 .7  ± 3 .1  m ) iso la te d  f ro m  L D  1 d a y  p .m . w e re  s ig n if ic a n tly  
g re a te r  (P  <  0 .001)  th a n  th e  d ia m e te r  o f  ty p e  I  f ib re s  (5 4 .1  ±  1.7 m ). H o w ev e r, c h a n g e s  in  m u s c le  f ib re  d ia m e te r  b e tw e e n  ty p e  IIB  f ib re s  an d  
ty p e  I f ib res  a re  p ro p o r t io n a te ly  s m a lle r  th a n  th e  o b s e rv e d  c h a n g e s  in  b re a k in g  s tre s s , s u g g e s tin g  th a t  so m e  a d d itio n a l f ib re  ty p e - re la te d  e f fe c t 
m u s t b e  in v o lv ed . S to ra g e  fo r  8 d a y s  a t  r e f r ig e ra te d  te m p e ra tu re s  le d  to  a  s ig n if ic a n t d e c re a s e  (P  < 0 .001)  in  th e  b re a k in g  s tre s s  o f  ty p e  I f ib res  
's o la te d  f ro m  b o th  L D  a n d  V I  c o m p a re d  to  ty p e  I  f ib re s  is o la te d  1 d a y  p .m . T h e  b re a k in g  s tra in  o f  ty p e  I f ib re s  is o la te d  f ro m  V I d e c re a s e d  (P  < 
° - ° 0 l)  s ig n if ic a n tly  a f te r  8 d a y s  o f  s to ra g e . In  c o n tra s t , th e  b re a k in g  s tra in  v a lu e s  o f  ty p e  I f ib re s  iso la te d  f ro m  L D  d id  n o t c h a n g e  d u r in g  p .m . 
st° ra g e . S to ra g e  o f  L D  sa m p le s  f o r  8 d a y s  d id  n o t re s u lt  in  a  s ig n if ic a n t d e c re a s e  in  th e  b re a k in g  s tre s s  o f  ty p e  IIB  f ib re s  c o m p a re d  to  1 d ay  
P  m ., in d ic a tin g  th a t  a  m a jo r ity  o f  th e  w e a k e n in g  o f  ty p e  IIB  fib re s  h a d  a lre a d y  o c c u r re d  w ith in  th e  f irs t 2 4  h o u rs  a f te r  s la u g h te r. H o w ev e r, th e  
b reak in g  s tra in  o f  ty p e  IIB  f ib re s  is o la te d  f ro m  L D  d e c re a s e d  (P  < 0 .0 1 )  s ig n if ic a n tly  a f te r  8 d a y s  o f  s to ra g e , as c o m p a re d  to  d a y  1 fib res.

I  T h e se  re su lts  s tro n g ly  s u g g e s t  th a t  th e  m e c h a n ic a l  p ro p e r tie s  o f  s in g le  m u s c le  f ib re s  d if fe r  b e tw e e n  f ib re  ty p e s  ( ty p e  I a n d  I IB  fib re s )  w ith in
a  m u sc le . F u rth e rm o re , th e  m e c h a n ic a l  p ro p e r t ie s  o f  a  g iv e n  f ib re  ty p e  d o e s  n o t se e m  to  b e  m u sc le  ty p e  d e p e n d e n t, i .e . b re a k in g  s tre s s  o f  ty p e  I 
f ib res d o e s  n o t c h a n g e  e v en  th o u g h  th e  e n v iro n m e n t su r ro u n d in g  th e  fib re s , su c h  a s  th e  f ib re  ty p e  d is tr ib u tio n , a re  m a rk e d ly  d if fe re n t. T h e  fa c t 
tha t ty p e  H B  f ib re s  a re  w e a k e r  th a n  ty p e  I f ib re s  w ith in  L D  m ay  su g g e s t  th a t  th e  m e c h a n ic a l  p ro p e r tie s  o f  th e  p ro te in  m a tr ix  d if fe r  b e tw e e n  f ib re  

types . A d d itio n a lly , ty p e  IIB  f ib re s  m a y  b e  m o re  s u s c e p tib le  to  e a r ly  p ro te o ly s is .

Conclusions
* Type IIB  fibres are significantly weaker than type I fibres in M . long issim us dorsi.

|  * The mechanical properties of type I  fibres does not differ between muscles.
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T ab le  1. B re a k in g  s tre s s  a n d  b re a k in g  s tra in  v a lu e s  o f  ty p e  I a n d  ty p e  IIB  fib res  iso la te d  f ro m  p o rc in e  M. long issim us dorsi a n d  M. vastus 
in term edins  o n  d a y  1 o r  d a y  8 p o s t-m o r te m . V a lu es a re  e x p re ss e d  a s  m e a n s  ±  S E  o f  a  m in im u m  o f  30 fib res  (e x c e p t fo r  ty p e  I  f ib re s  iso la te d  
f ro m  L D  d a y  8 p o s t-m o r te m  w h e re  n = 6 ).

Trait Fibre type
Day 1 Day 8

VI LD VI LD

Breaking stress (kPa)
I 311.0 ± 1 la 320.2 ± 16ax 176.3 + 12b 192.5 ±29bx

IIB 121.3 ± 7ay 100.6+ 19ay

Breaking strain (%)
I 53.4 ± 2.4a 53.6 ± 3.2ax 33.7 ± 2.8b 55.0 ± 8.321

IIB 33.8 ± 2.2ay 19.9 ± 2.2by
a,b Within trait and rows, means with the same letter does not differ (P > 0.05)
x,y Within trait and columns, means with the same letter does not differ (P > 0.05)
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