SEVENTH MEETING OF EUROPEAN MEAT
RESEARCH WORKERS Warszawsa, Sep~-
tember 18th to 23rd, 1961,

STUDY ON WJ SCLE-CELL: SARCOLEMMA,
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On the conference of the Buropean Meat Resear-
chers in 1958 the questions on qualitative and guantitative
connective tissue content of meat and meatproducts /1/ and

1959 the relationship between the thickness of the

0

triated muscle fibres and the quality of meat /2/ were

o
m

liscussed,
In this present study we give a brief account of
our work regarding the finer structural conditions of muscle

fibres, i.e. the characteristics of sarcolemma.
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from the thigh muscle of beef
about quarter of an hour after death. The muscles we cleaned
totally from the visible fat and connective tissuo elements

and cut ieces of 3 -~ 5 mm length and disintegrated them
‘ in phisiological solution of sodium chloride utilizing
a: Waring blender. On the muscle fibre pieces at phase conte

rast - but also at normal - illumination stron
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concentric - formerly not ohserved -~ fibre structure
was visible. This originally regular connective tissue
“"winding” /fig.l./ becomes loose according tc the de-
gree of the endured mechanical injuries /fig.2./, the
circular fibres are slipping towards one and other
/fig.3/, or the ruptured muscle fibril bundles escaps
from the tight conncctive tissuve grasp /fig.4/.
oroginally tight, helical fibres may bec identified

as the circlets of a broken spring /fig.5./ still en-

deavouring to hold together the cell-conbent, the fib-

rilmass, clcarly visible on microscopic slides,

By thorough scarching we could find in :the
homogenized mass, rclatively intact tissue pioccs rc-
scmbling a somewhat damaged fine spring /fig.6./. In
coursc of the mechanical treatment the muscle proto—

plasm was sweped away and the fine structure belonging

undoubtcdly to the cecll remainced "empty™. The connection

of these with the fibre cecll is shown without doubt by
such a not quite damagcd musclc fibril bundle, where
this fibril structure is good visible on the muscle

cells still remaining together,

In thinking over our previous statement s J/3/
“our now cxaminations affirm our suppositioén, that this
concentric fibril structurc is an integral part of the

musclc ccll, Assuming in case of striated musclc fibre
176995
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the bipartite nature of cecll membrane, dividcd into

a. structurcless fine lipoprotcin mcembrane and out-
side of it into a collagcn fibril layer - so the ob-
scrved circular fibre structurc is out of doubt the
later onc, This brings us nearcr to the opinion of
some other hors, from which for instance Joncs and
Barcr /4/, further Comte and Riescr /5/ failcd to pro-

ve the collagen character of sarcolemma fibril structare,
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holding it only for a fine protein seath thers, for

instance Wang /6/ obscrve besgside the offective homogen
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sarcolcmma membranc also a fibril cnvelopes Rozsa,Szent-
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Gyorgyi and Wickoff /6/ although failed to confirm that
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the sarcolcmum& conbains fine collagen or reticular f
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res, but thegy obscrved under clectronmicroscope
sranular mnots, which

points of conncctive tissuc fibrils, or myofibrils.

In consecquence of our examinations - in case
of cattle - we consider the question as settled, that
is: outside of the structurcless effcetive sarcolemma
membranc lics the fibril structure shown by us. It must

be considered whether the opinion of Rézsa ot al. /6/

was right or not. According to their wiew the fibril
hreade belonging to the sarcolemma / the attachement

points of thoght to discover/ do not belong

to the but to the surroundinz conncctive




tissue substance /endomysium/. Or should we con-

sider this circular ¢onnective tissue fibril wire,

slipping easily off or from the effective cell

wembrane in consequence of mechanical injuries,

for strict belongings of the muscle cell, We think,
he former opiuion is the »ighlt one.

In our previous work /3/ we 2lso tried

~

to clear taa nature. of this fibrils.
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we wanted. to
demonstrate the collagen nature of the fibres by
alcalic /0,2 n Sodium hydroxid/, resp. tartaric
acid hydrolisis. In our recent experiments we

also fried to form a clear opinion on the collagen,

resp. elastic nature of the fibres., To this aim

LJ

trypsin and /or/ pepsin digestion was used. tak-
o el ) $

i into consi ideration that the peptic bonds

of the collagen are broken down slowlier by tryp-
sin as by pepsin /7/. We solved o, 5 g Pepsinum
siccum in loo ml 0,2 HCl and in this solution on

% 0 e ; N 5 =
37 C we were able tota ly to dissolve the fib-
i

coplasm as a granular, structurecless material showed
the contours of the muscle cell /fig.9./ On the
other hand the solution of 0,3 g Trypsinum siccum

in loo ml NaCO, under similar conditiorg didn't

digest these fibres /fig.lo./. On continuing the

dlgesting experimente, the differcnce between the

Pepsin and trypsin preparates became indistinct
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and after some hours both enzyme solved completely the

tissue elements of the muscle cell pieces,

With differentiating staining methods

P

we couldn?t gain doubtless results. The Van=Gieson,

llory or resorcin staining, which were technological-

ly applicablec with great difficulty, failed to ensure

an exact differentiating.,

We think that the circular fibril struc-
ture - though the active part of the sarcolemma = .

strictly does
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nt belongs to the "sar olbmu? proper”,
nas a loose bond with the cell membrane and
concerning its origin it is rather a part of the con-

nective tissqe substance /perimisium/ surrounding the
muscle cells,

The recognition of this failed up to
now due to the fact, that the samples were taken a
longer time after death and the hystological tecnmo-

logy was unsuited to demonstrate the structure.

We continue our examinabion to clear the

behaviour of these fibril structure of the muscle cell
at various times after death and also to determine the

muscle cell structure of various species of animals
oL

of various ages.

T~

We made our former experiments and also
this present work to clear the relationship between the

er hystological structure of meat and its qualitye.
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