
SEVENTH MEETING OP EUROPEAN MEAT 
RESEARCH WORKERS Warszawa, Sep
tember lS th  to  23rd, 1961.

STUDY ON MUSCLE-CELL: SARCOLEMIA.

D r.L orincz P .x  and Dr. Biro G.23

On the conference o f  th e  European Meat Resear

ch ers in  1958 the q u estio n s on q u a li ta t iv e  and q u a n tita t iv e  

co n n ectiv e  t i s s u e  con ten t o f  meat and m eatproducts / l /  and 

in  1959  the r e la t io n s h ip  between th e th ic k n ess  o f  the  

s t r ia t e d  m uscle f ib r e s  and th e q u a lity  o f  meat / 2 /  were 

d isc u sse d .

In  t h i s  p resen t study we g iv e  a b r ie f  account o f  

our work regard ing th e f in e r  s tr u c tu r a l co n d itio n s  o f  muscle 

f ib r e s ,  i . e .  the c h a r a c te r is t ic s  o f  sarcolemma.

We took sam ples from the th ig h  muscle o f  b ee f  

about quarter o f an hour a f te r  death . The m uscles we c lean ed  

t o t a l l y  from the v i s i b l e  f a t  and co n n ectiv e  t i s s u e  elem ents 

and cu t p ie c e s  o f  3 -  5 nun len g th  and d is in te g r a te d  them 

in  p h is io lo g ic a l  s o lu t io n  o f  sodium ch lo r id e  u t i l i z i n g  

a- Waring b len d er. On th e muscle f ib r e  p ie c e s  a t phase cont-* 

r a s t  -  but a lso  at normal -  i l lu m in a tio n  s tr o n g ly  r e fr a c t iv e
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co n cen tr ic  -  form erly  not observed -  f ib r e  s tru ctu re  

was v i s i b l e .  This o r ig in a l ly  reg u la r  con n ective  t i s s u e  

"winding” / f i g . l . /  becomes lo o se  according to  the de

gree o f  the endured m echanical in ju r ie s  / f i g . 2 . / ,  the  

c ir c u la r  f ib r e s  are s lip p in g  towards one and o th er  

/ f i g . 3 / ,  or th e ruptured muscle f i b r i l  bundles escaps  

from th e  t ig h t  co n n ectiv e  t i s s u e  grasp / f i g . 4 / .  The 

o r o g in a lly  t ig h t ,  h e l i c a l  f ib r e s  may be id e n t i f ie d  

as th e  c i r c l e t s  o f  a broken sp rin g  / f i g . 5 . /  s t i l l  en

deavouring to  hold  to g e th er  the c e l l - c o n t e n t ,  th e f i b -  

r ilm a ss , c le a r ly  v i s i b l e  on m icroscop ic s l i d e s .

By thorough search in g  we cou ld  f in d  in  -the 

homogenized mass, r e la t iv e ly  in ta c t  t i s s u e  p ie c e s  re 

sem bling a somewhat damaged f in e  sp rin g  / f i g . 6 . / .  In  

course o f  th e m echanical treatm ent th e muscle proto

plasm was sweped away and th e f in e  s tru c tu r e  belonging  

undoubtedly to  th e c e l l  remained "empty". The con n ection  

o f  th o se  w ith  th e f ib r e  c o l l  i s  shown w ithout doubt by 

such a not q u ite  damaged.muscle f i b r i l  bundle, where 

t h i s  f i b r i l  s tru c tu r e  i s  good v i s i b l e  on th e muscle 

c e l l s  s t i l l  rem aining to g e th e r .

In  th in k in g  over our p rev iou s sta tem en ts / 3 /

our now exam inations a ffirm  our su p p o s it io n , th a t  t h i s

co n cen tr ic  f i b r i l  s tru c tu r e  i s  an in te g r a l  p art o f  the

m uscle c o l l .  Assuming in  case o f  s t r ia t e d  muscle f ib r e  
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th e  b i p a r t i t e  n a tu re  o f  c o l l  membrane, d iv id e d  in to  

a s t r u c t u r e l e s s  f in e  l ip o p r o te in  membrane and o u t

s id e  o f  i t  in to  a c o l la g e n  f i b r i l  l a y e r  -  so th e  ob

se rv e d  c i r c u l a r  f i b r e  s t r u c t u r e  i s  o u t o f  doubt th e  

l a t e r  one. T h is b r in g s  u s n e a re r  to  th e  o p in io n  o f  

some o th e r  a u th o rs ,  from  w hich f o r  in s ta n c e  Jonoo and

B are r / V ,  f u r t h e r  Conte and R io so r  / 5/  f a i l e d  to  p ro 

ve th e  c o l la g e n  c h a r a c te r  o f  sarcolem m a f i b r i l  s t r u c t u r e ,  

h o ld in g  i t .  on ly  f o r  a f in e  p r o te in  s e a th .  O th e rs , f o r  

in s ta n c e  Wang / 6/  ob serv e  b e s id e  th e  e f f e c t iv e  homogen 

sarcolem m a membrane a ls o  a f i b r i l  e n v e lo p e 5 R o z sa .S ze n t-  

Gyorgyi and W ickoff / 6/  a lth o u g h  f a i l e d  to  co n firm  t h a t  

th e  sarcolem m a c o n ta in s  f in e  c o l la g e n  o r  r e t i c u l a r  f i b 

r e s ,  b u t th<y o b se rv ed  u n d er e le c tro n m ic ro sc o p e  f in e  

g r a n u la r  s p o ts ,  w hich th e y  to o k  f o r  th e  a tta c h cm e n t 

p o in ts  o f  c o n n e c tiv e  t i s s u e  f i b r i l s ,  o r  m y o f ib r i ls .

I n  consequence o f  our ex am in a tio n s  -  i n  ca se  

o f  c a t t l e  -  wo c o n s id e r  th e  q u e s t io n  as s e t t l e d ,  t h a t  

i s : o u ts id e  o f  th e  s t r u c t u r e l e s s  e f f e c t iv e  sarcolem m a 

membro.no l i e s  th e  f i b r i l  s t r u c tu r e  shown by u s .  I t  must 

be c o n s id e re d  w hether th e  o p in io n  o f  Rozsa e t  a l .  / 6/  

was r i g h t  o r  n o t. A ccord ing  to  t h e i r  wiew th e  f i b r i l  

th r e a a e  b e lo n g in g  to  th e  sarcolem m a /  th e  a ttac h cm e n t 

p o in ts  o f  w hich th e y  th o g h t to  d is c o v e r /  do n o t b e long

to  th e  m uscle c e l l ,  b u t to  th e  su rro u n d in g  c o n n e c tiv e  
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t i s s u e  substance /endom ysium /. Or should toe con

s id e r  t h is  c ir c u la r  C onnective t i s s u e  f i b r i l  w ire , 

s lip p in g  e a s i ly  o f f  or from th e e f f e c t iv e  c e l l  

membrane in  consequence o f  m echanical in j u r ie s ,  

fo r  s t i - ic t  b elon g in gs o f  th e  muscle c e l l .  We th in k , 

th e former op in ion  i s  r ig h t  one.

In  our p rev iou s work / 3 /  wo a lso  t r ie d  

to  c le a r  th e nature o f t h i s  f i b r i l s .  We wanted, -bo 

dem onstrate the c o lla g e n  nature o f  the f ib r e s  by 

a lc a l ic  / o ,2  n Sodium h y d ro x id /, r e sp . t a r ta r ic  

a c id  h y d r o l is i s .  In  our recen t experim ents we 

a lso  t r ie d  to  form a c le a r  op in ion  on the c o lla g e n ,  

resp . e l a s t i c  nature o f  th e f ib r e s .  To t h i s  aim 

tr y p s in  and / o r /  p ep sin  d ig e s t io n  was u sed , tak 

in g  in to  co n s id er a tio n  th a t th e  p ep tic  bonds 

o f  th e c o lla g e n  are broken down s lo w lie r  by tryp 

s in  as by p ep sin  /? /<  We so lv ed  o , 5 g Pepsinum 

siccum  in  lo o  ml o ,2  HC1 and in  t h i s  s o lu t io n  on 

37 C° we were ab le t o t a l l y  to  d is s o lv e  th e f ib 

rous elem ents on th e  m uscle c e l l  p ie c e s .  The sa r 

coplasm  as a gran u lar, s tr u c tu r e le s s  m a ter ia l showed 

th e contours o f  th e  muscle c e l l  / f i g . 9 . /  On the  

oth er hand th e s o lu t io n  o f  0 ,3  g Trypsinum siccum  

in  lo o  ml ITaCÔ  under s im ila r  c o n d it io i e  d id n ’t  

d ig e s t  th e se  f ib r e s  / f i g . l o . / .  On con tin u in g  the  

d ig e s t in g  experim ente, th e  d iffe r e n c e  between th e

p ep sin  and tr y p s in  p rep arates became in d i s t in c t  
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and a f t e r  some ho u rs  b o th  enzyme so lv e d  c o m p le te ly  th e  

t i s s u e  e lem en ts  o f  th e  m uscle c e l l  p ie c e s .

With d i f f e r e n t i a t i n g  s t a in in g  methods 

we c o u ld n ’t  g a in  d o u b tle s s  r e s u l t s .  The Van^Gieson,

M allo ry  o r  r e s o r c in  s t a in in g ,  w hich were te c h n o lo g ic a l 

l y  a p p l ic a b le  w ith  g r e a t  d i f f i c u l t y ,  f a i l e d  to  en su re  

an  e x a c t d i f f e r e n t i a t i n g .

We th in k  t h a t  .th e  c i r c u l a r  f i b r i l  s t r u c 

tu r e  -  though  th e  a c t iv e  p a r t  o f th e  sarcolem m a -  . 

s t r i c t l y  d o e s ’n t  b e lo n g s to  th e  "sarcolem m a p ro p e r” , 

i . e .  i t  has a lo o se  bond w ith  th e  ce}.l membrane and 

c o n c e rn in g  i t s  o r ig in  i t  i s  r a t h e r  a p a r t  o f  th e  con

n e c t iv e  t i s s u e  su b s ta n c e  /p e r im is iu m / su rro u n d in g  th e  

m uscle c e l l s .

The r e c o g n i t io n  o f t h i s  f a i l e d  up to  

now due to  th e  f a c t ,  t h a t  th e  sam ples were ta k e n  a 

lo n g e r  time, a f t e r  d e a th  and th e  h y s to lo g ic a l  tech n o 

lo g y  was u n s u i te d  to  d em o n stra te  th e  s t r u c t u r e .

We c o n tin u e  ou r ex am in a tio n  to  c l e a r  th e  

b e h a v io u r  o f  th e s e  f i b r i l  s t r u c t u r e  o f  th e  m uscle c e l l  

a t  v a r io u s  tim es  a f t e r  d e a th  and a ls o  to  d e te rm in e  th e  

m uscle c e l l  s t r u c t u r e  o f  v a r io u s  s p e c ie s  o f  an im als 

o f  v a r io u s  ag e s .

' We made ou r fo rm er ex p e rim en ts  and a lso  

t h i s  p r e s e n t  work to  c l e a r  th e  r e l a t i o n s h i p  betw een th e

f i n e r  h y s to lo g ic a l  s t r u c t u r e  o f  meat and i t s  q u a l i t y .
177ol9
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