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Zusammenfassung

In vorherigen Untersuchungen in den Verhéltnissen der einfachen
Diffusion und Osmose der einzelnen Ingredienzen der Salzlake in
das Muskelgewebe wurden bestimmte Unterschiede im Penetration
Na® Jons in den einzelnen Muskeln der hinteren Schweins-Extre-
mitédten festgelegt. Ebenfalls wurde auch die selektive Diffusion
anjonischen 52P04'3 Gruppe festgestellt. Mit dieser Arbeit wol-
lten wir die Unterschiede festlegen in der Penetration Nat Jons
aus der Salzlake in die einzelnen Teile M.longissimus lumborum
et thoracis, wie auch feststellen was fiir einen Einfluss hat die
Qualitdt und die Dicke des Muskels, sowie die Lage der lMuskel-
fasern auf das Durchdringen Na* Jons und Jjonischen Gruppen aus
der Salzlake in das Muskelgewebe.

Um die Antwort auf diese Fragen zu bekommen wurden zuerst Grund-
anatomische-topographische Benehmungen und makro-morphlogische
Charakteristiken M.longissimus et thoracis der Schweine unter-
sucht.

Im zweiten Teil dieser Arbeit wurde die Diffusion Na' Jons und
jonischen Gruppen aus der Salzlake in diesen Muskel mit Anwen-
dung der konduktometrischen Methode registriert. Gelegentlich
Verfolgung der Penetration von einzelnen Komponenten der Salzlake
in den lumbo-torakalen Teil dieses lMuskels wurden die differen-
zialen Koeffizienten der Permebialitét fiir gesamte Jons Na*,fest-
gelegt, sowie auch deren Werte fiir jede Jons-Gruppe.

Auf Grund der ergebenen Daten fiir das Penetration Nat Jons (mol.
cm'2 sec.'l) ist der Einfluss der Qualitdt und der Dicke des
Muskels und die Lage der Muskelfasern auf die Geschwindigkeit
des Penetrations von Na' Jons und jonischen Gruppen aus der
Salzlake in das Muskelgewebe dargestellt.
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Summazry

In authors’ previous examinations, in the conditions of simple
diffusion and osmosis of individual brine ingredients ingredi-
ents into muscular tissue, certain differences in the flux of
Na* ions through individual muscles of swine hind extremity
were established. In addition, selective diffusion of the

was also established.

anionic group 52P04'
The aim of this work was to establish differences in the penet-
ration of Na' ions from brine into certain parts of m.longissi-
mus lumborum et thoracis as well as to establish how the quality
and thickness of muscles and the site of muscle fibers influence
the penetration of Na® ions and ionic groups from brine into
muscular tissue.

With the purpose of obtaining an answer to these questions,
tasic anatomic-topographic characteristics and macro-morpho-
logic characteristics of m. longissimus lumborum et thoracis
in swine were examined at first.

In the second part of the work, diffusion of Na* ions and
ionic groups from brine into this muscle was registered by
the application of condutometric method. On occasion of fol-
lowing the penetration of individual brine components into
lumbo-thoracic part of this muscle, differential coefficients
of permeability for total Na* ions, as well as their values
for each ionic group, were determined.

On the basis of the obtained data for the flux of Na' ions
(mol. cm'2 sec.'l), the authors present the influence of
muscle quality and thickness, as well as of muscle fiber site,

on the penetration rate of Na* ions and ioniec groups from

brine into muscular tissue.

INVESTIGATION CONDUCTOMETRIQUE DE LA PENETRATION DES
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Resume
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differences du Na' ion flux en musculature de jamboR de
Dovc, BouD les conditions da diffusicn et de 1losuosSitas
ingredients de la saline. De meme, on a determiner la_"
diffusion selective de groupe P04'5. Dans cette contrit®
tion nous efilmes essaye constater les differences de 12

penetration du Na' ion de la saline dans les regions de
m. longissimus lumborum et thoracis, ainsi que les in-
fluences de la qualite et de la directon des mioflbfiles
sur le phenom®ne de la penetration. D abord nous efimes

etudie les caracteristiques anatomo-topographiques etC;9
thorat*

macro-morphologiques de m. longissimus dorsi et o
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Ensuite, la diffusion du Na' ion est examinee par 1

ductometrie, 32P04' par la radiometrie determinan® e
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de la saline et de chaque ingredient de la saline. ”e_te

resultats obtenus montrent que 1 influence de la quet
de la grandeur et de la direction des miofibriles es"_eq
trés significante sur la penetration des Nat ions ev e

groupes de ions (POQ'D) de la saline en muscles.
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rho individual ham and shoulder muscles was established in our
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4 Vious examinations (2, 3, 5), using brine marked with active
8
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& topes, Applying the conductometric method, the changes of

,‘lzcific Permeability were followed in different muscles of
K*d hog extremity (1, 3), whereby the values for the flux of

op i°DS were obtained. In addition, the selective diffusion

B‘nionic group 52}"04-3 was also extablished (1).
Y 4
Din::is ‘Tlork, we \;Janted to establish the differ'en?es in the
0, :atlon of Na® ions from the brine into individual parts

*-Ongissimus lumborum et thoracis and to establish the
ﬁkEUEHce of muscle quality and thickness, as will as of the
iy iQOf MUSC%S fibers, on the penetration of Na™ ions and
thy Eroup P0,-3 from the brine into muscular tissue. For

Purpose, we set the following tasks:
St
- SXamine anatomic~topographic properties and macromorpho-
.Ogic Characteristics of m. longissimus lumborum et thoracis
Reaty hogs,

us]‘“&? the conductometric method, to follow the penetration
individual brine components into lumbal and thoracis part
e longissimus and to determine differential coefficients

Permeability for Nat ions, and

RESULTS AND DISCUSSION

mizgmic‘tOPocraphic examinations show that the most important
R or hog dorsum - m. longissimus - extends bilaterally-
h%l'srically on the dorso-lateral side of the columna verte-
ty v It starts from the sacrum and the pelvis and extends
m&cnz last neck vertebrae, representing the longest body

by The muscle fills the space between thornlike and

8y, < :
%y °T8al continuations of lumbal and thoracic vertebrae,
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Aty Yhe thoracic part it also leans on the proximal rib
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‘QDQ,, Thig muscle, being unique regarding its structure, is
Bra

n phically divided into lumbal and dorsal parts.

LY al pary - pars lumbalis seum. Longissimus
Sag °®Tum - is characterized by well developed muscle
Ui form rosy colour, being covered with strong aponeuro-

5
"¢ dorsal side. In the lumbal T

ion, the cross section
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“oyg Mscle ig of irregularly triangular, rounded form and
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us macromorphologic structure. The muscle mass
hy, | Loy
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st:imus lumborum consists of longitudinally placed
Yender muscle fibers. Between thes fibers is a conside-

V developed and tender structure of connective tissue

© Perimigium internum, the deposition of intramuscular

therefore less expressed.

the lumbel part continues into dorsal part - pars

Beum, longissimus thoracis,

iderably differs from the lumbal part regarding
o big
e Orm, structure and development of muscle mass. In
Uy, Migy a3 e g . 0 i £ it
. Omg irection, this muscle changes its form - i

) n
“8Irower and more roundish. On the dorsal surface of
e Tib barts, the muscle is flat and its cross section
U TR et

N 1l?tlc in form. The muscle mass of m. longissimus
ecomes plate-like by its end and finally it turns

Asertion aponeurosis.
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- applying radiotracers, to establish the concentra?ion change
and the penetration rate of marked anions (BZPOQ'D) from the
brine through the examined muscular tissue.

MATERTALS AND TECHNIQUE

All examinations were carried out with the separated lumbal
and dorsal part of m. longissimus of white meaty hogs of
domestic breed (95-100 kg in liveweight), after slaughter and
side cooling for 18-24 hours.

Anatomic-topographic examinations were performed by the usual
anatomic technique of muscle preparation.

On occasion of electro-chemical examinations, the "

lips"

conductometer was used in the way described in our previous

works (1, 4). Segments of m.longissimus lumborum were

from the 1lst and the 2nd lumbal vertebrae and seg ts of

longissimus thoracis from the 7th and the 8th dorsal vertebrae.

Measurements were done on muscle models of 0.5 and 1.0 cm in
thickness, on cross and longitudinal sections. On that occasion,
changes of the concentration and flux of Na® ions from each
individual brine ingredient (NaNC2 and polyphosphate preparation
"Polytal"), as well as from the brine in whole, were followed.
Brine with marked phosphate group (radiophosphor 32) in
form of sodium ortophosphate, the activity of which was
was used for radiometric examinations. The cell used in this
examination was identical to that used in conductometry,
the muscle model of 3 -

2

ereby
5 cm in thickness was on one side

multiply injected with brine in the quantity of 10% on the
model weight base. Samples for radiometric examination were
taken from the cell with distilled water, each 10 minutes

within two hours after brine injection, and t

n measured

the "Philips" radiometric set. The results ar

the percentage of initial activity of injected brine.

Consideri

lumbal part and the dorsal

of m. longissi-
mus as a whole, there can be observed a gradual but clearly
visible reduction of the muscle mass. Cranially, from the

v
gradually becomes

well developed lumbal part, the muscle mass

less meaty and increasingly thinner. As a consequen

e of this

morphologic change, there appear changes in macromorphologic
structure, too. Starting from the 10th thoracic vertebra
towards the neck part, changes on the cross section are distin-
ctly observed. Between longitudinal muscle fibers becoming
increasingly coarser, the intramuscular connective tissue is
more developed resulting in more expressive development and
deposition of intramuscular fatty tissue. Simultaneously with
the change of macromorphologic structure, the colour of this
muscle is changed, too. In relation to the lumbal part, the
colour becomes lighter and deviates to a large extent from
the darker colour of adjacent muscles.

The results of conductometric examinations are presented in
Fig. 1 and in Table 1. Results of the change of Na* ion concen-
tration in NaCl show that the increase of concentration ig hig-
her on the longitudinal section of lumbal muscle part, whereas
it decreases with the increase of the layer thickness.Changes
of Na* ion concentration in polyphosphate preparation do not
show any more considerable differences in relation to the layer
thickness, muscle part and section kind, except in the cage of
longitudinal section of lumbal muscle part of 0.5 cm in thick-
ness. This statement refers also to some extent to NaNoO,,, except
that the Nat ion concentration is lower for 10—2. The c;ncen-
tration of Na* ions from the brine is higher on longitudinal
sections of lumbal part, whereas it decreases with the increase
of the muscle layer thickness. From the change of Nat ion flux
it can be observed that there is a regularity and uniformity

in the penetration of brine ingredients (NaCl, NaNO,, and

polyphosphate preparation), whereby the ion flux is higher
on longitudinal sections of lumbal muscle parts and lower on




thicker layers. As for the brine, Na* ion flux does not show

3) In both cases, 24 and 48 hours
an, considerable differences regarding the muscle thickness
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group ““FO, passes throu

However, the differences appear regarding the site of muscle

fivers: flux is higher on longitudinal sections of lumbal part s - - s
E-20 & = through longitudinal sections
of m. longissimus. !

1sslmus.

the same speed, but the highes

The results of radiometric measurements of the brine activity

in m. longissimus lumborum et thoracis injected 24 and 48 hours
after cooling of sides are presented in Tables 2 and 3., The LITERATURE
obtained results show that the marked phosphate group from the
brine penetrates with similar rate in both cases; however, the
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penetration rate of phosphate anion PO, is higher through

ions of brine i
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longitudinal sections, specially in the case of the lumbal
part of m. longissimus.
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From the presented results, the following conclusions can be of intrar

drawn out:

1) m. longissimus in hogs, although a unique muscle of the

racteristics of

columna vertebralis regarding its structure, can be divided
into lumbal (m. longissimus lumborum) and dorsal (m. longis-
simus thoracis) parts not only topographically but also
morphologically and macromorphologically, as well as accor-
ding to its quality, colour and development of the muscle
mass.

brine into }

2) On occasion of applyi.

individual brine ingredients (NaCl,
IialIOE and polyphosphate preparation) and the brine as a
whole, the concentration of Na® ions is most quickly increa-
sed from NaCl, then follow polytal and nitrite, and at last
the brine. The highest flux of Na* is shown by ions from

NaCl, and then by ions from the brine.
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Table 2
CHANGES OF CONCENTRATION AND Na' ION FLI M. Longissimus
o
SRR lumboruam thoracis
LB SRR B / longi tudinal aross longi tudinal
seotion section section section
1ONGISSIMUS LUMBORUM LONGIBSINUE THORACIS i - - =
*
longi tudinal cross Longi tu croms
section section Bsocti section " = o i =
T™ = 0,5 ™ =1,0 ™ =05 T =10 ™=05 Tae1l0 Th=05 T~ = % =2 = e
1,35 0,24 0,19 0,24 0,24 » 8.5 2.5 3.12 1.7%6
Ll I (mol cm™2 6,0.10° 4,0,10°6 1,6,10° 8,0.10°® 2 EX
; %0 6.35 2.7 3.23 1.
AC (g equiv./1) 0,037 8.1 2.93
FOLYTAL 1 (mol ca™2sec™t) 50 7
s €0 7.1 2.9
4aC (g equiv./1) 6. 2.60
R I, (m0l ca™“sec™)) i %
- 80 6.64 2.5%
( 0,035
4C (g equi 103 .0 2.5
BINE G o = Fomer ) 7.03
- 100 7.33 2.68
110 9.00 2.3
Th = Thickness in ca = e .
2.8 4 .74 ..
20
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i CALIBRATION GRAPH
RADIO-AOTIVITY OF BRINE A8 HOURS AFTER INJECTION
‘e ie B
o
< M. Longissimus e
x i lusborua thormois
- .8
1 Longd tudinal cross longi tudinal oro
' / seotion ssotion seotion
A * % % *
1.00 a.82 1.86 1.01
1.45 3.55 1.79 .99
2.98 .26 5.43 9
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