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lipoBesieE cpaBHN TOABHME MMMYHOXEMMUOCKHHN aHANH3 pPAacTBOPH-
MOro mumeymoro mpotewss Guezmolt sxcyzaTusHOM MArKoR MycKyzaTypH
/BEM/ u BopMazbEOlf Myckynarypu/M. Aoarsccumyc Acpes/ cauael.lu-
UYRHNE CHBODOTKN NPOTHE MYCKYABHHX SKCTDPSKTCB OHNN NOAYYOHM M3
ABYX rpymn salines/s xaxzoft rpymme ne 6 mTyE/.

Pesynsrasu zBoftRoff mMMyHOZN@ysHN M MMMYHOSREKTPOPOpesH
l0kasupanT Gozee 3HAYNTGABHYD NPCHNANTANMOEEYD AKTHBHOCTD IOMO-
doxuoft ¥ reTepoaoxHod SHTHCHBODOTKE N0 OTHOWGHND QHYNICHA-BKC~-
Tparra Gnexmolt sxcyzarunmoff myoxyzaTypoll /BEM/.YceamoBaNBaeTCs
HOXNYROCY: aETHIeHEOrO HOCOOTBOTCTREA MOXXY CROZEON SKCYZaTNB-
Hod Kycxyxarypolh /BEM/ ¥ mopuaxsEoR Mmycxyxsmofft Txamefi.fimaapros
Pasamyun » YNCAG ,NOSNINE N XapaxTepe NPOLNINTAINOHHNEX CHCTONM,
M0xygonnue mp Gxexmolt marxefl smoyzamwmmoR Myckyzarypa/BEM/ ¢
TeTepoxoxnost m amaxoxuoft AETNCHBOPOTESH N0 CPABHOEND ¢ HOPMAXS~
N0} Mycxyzarypol.JenouC TPNPASANNNS NIMGHOENS B MMyHOrexEOf cne.
Wigwyaooex MYCKYABHOr¢ HpofeEsa CxoxuoR marxof sxcyzamusEoR Myc
m‘mu.odacnae:cn BOSMOXHOCYRED OI'0 MOXGKYAM TOpHOTH KOEJOpME
Monmue NSMOHGENS/KacADENOCH BHCHEX CTPYETYP HpOTENHOBOR MOZe-

PN pesxo NSMOENADENXCK yoXoBESX Cxeznol warxsii axcyaaTus
Rok Nyoxyxarypsy/ EEM/ .
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On a effectué une analyse comparative immunochimique
?S Protéines musculaires solubles d'une musculature exsuda-
t%ve P8le et tendre (MEP) et d'une musculature normale (m.Lon-
S18simug dorsi) chez les porcins.
A Les immunoserums contre les extraits musculaires ont
5y Obtenus de deux groupes de lapins (chacun consistant en
ix @nimaux) .

Les résultats de 1'immunodiffusion double et de 1'im-
unoélectrophorése démontrent une activité plus significative

Précipitation des antisérums homologue et hétérologue en-
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o 1'antigene - extrait d'un~ musculature exsudative pélle




(MEP). On établit la présence d'une disparité antigéne de
la musculature exsudative péle (MEP) par rapport au tissu
i

musculaire normal. On peut apercevoir des différences de
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nombre, de position et de caractere des sysiemes de precl-
pitation, obtenus avec une musculature exsudative péle et

tendre (MEP) avec les antisérums hétérologue et analogue

4
par rapport a la musculature normale.

La modification, manifestée dans la spécificité im-
munogene des protéines musculaires de la musculature exsu-
dative plle et tendre (MEP), peut 8tre expliquée par la
capacité de la molécule de pouvoir subir des changements de
conformation (concernant les siruciures supérieures de la

ecule pruLérﬂue; lors des modifications drastiques de la

=
o
o

musculature exsudative plle et tendre (MEP) .
* * t
A comparative jmmunochemical analysis was made of

the soluble muscle proteins from pale soft exudative (PEM)
and normal muscle (m,.Longissimus dorsi) of pigs.

Immune sera against muscle extiractis were obtained
from two groups of rabbits (each consisting of six).

The results from the double immunodiffusion and the
immunoelectrophoresis indicate a more considerable precipi-
tating activity of the homologous and heterologous antisera
towards the antigen - an extract of PEM muscle. The exist-
ence of antigenic discrepancy between PEM muscle and normal
muscle tissue is established. There are differences in the
number, position and character of the precipitation systems
obtained with PEM muscle with the heterologous and analogous
antisera in comparison with normal tissue.

The change demonstrated in the immunogenic specifi-
city of muscle proteins from PEM muscle is explained with
the possibility for their molecule to undergo conformation
changes (concerning the higher structures of the protein

molecule) under the drastically altered conditions of PEM

muscle,

Es wurde eine vergleichende immunologische Analyse

der 18slichen Muskelproteine einer blassen exsudativen wei-
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Chen Muskulatur (BEM) und einer normalen Muskulatur (vom
MuSc.longissimus dorsi) von Schweinen durchgeftihrt.

Die Antiseren der Muskelextrakte wurden von zwei
Gruppen Kaninchen (je 6 Stiick in einer Gruppe) erhalten.

Die Ergebnisse von der doppelten Immundiffusion und
von der Immunelektrophorese zeigen eine erhebliche Pr¥zipi-
tationsaktivitdt sowohl der homologischen, als auch des hete-
Tologischen Antiserums gegen das Antigen - ein Extrakt aus
€iner blassen exsudativen Muskulatur (BEM). Es wird das Vor-
handensein einer antigenen Nichtlbereinstimmung zwischen der
blagsen exsudativen Muskulatur (BEM) und dem normalen Muskel-
€ewebe festgestellt. Im Vergleich zur normalen Muskulatur
beStehen Unterschiede in der Zahl, in der Position und im
Charakter der Prdzipitationssysteme, welche aus der blassen
®Xsudativen Muskulatur (BEM) durch das heterologische und
Qnalogische Antiserum erhalten sind.

Die zum Vorschein gekommenen Ver#nderungen in der im-
Wnogenen Spezifitdt der Muskelproteine der blassen weichen
®Xsudativen Muskulatur (BEM) ist mit der Mdglichkeit zu er-
klaren, dass bei den drastish verfinderten Bedingungen der
blagsen weichen exsudativen Muskulatur (BEM) im Molekiil Kon-
rOrMationsveranderungen (welche die hSheren Strukturen der
Proteinmolekiile betreffen) eintreten.

The ethiopathegenesis of pale exudative muscles (PEM)
ln Pigs is still an unsolved problem. For the occurance of PEM
are pointed wany factors - genetic (Ludwigsen 1958, Sayre 1963,
Bickhardt 1971, Judge 1971), techmological (Sibesma 1971, Law-
Tle 1971) and others (Sayre 1963, Forest 1963).

During the last dekade, center of the attention of re-
Search workers remains the essence of the processes envolved
"1th PEM, Ludvigsen(1954), Topel et al. (1968), Walstra (1971),
Sibesma (1970) and others,point as a dominant initial moment

s Unbalance of chormonal regulation during the stress reaction.
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changes occuring in the immunogenic properties of muscle pro-
teins on the bases o1l tThe appe An of nonspecific structures
in connection with the drastic changes envolved with PEM,

Material and Methodics

Antisera were obtained from two groupes, each consisting
of 6 clinically healthy rabhits with one of the following an-
tigens:

a) extract of the soluble muscle proteins from normal

tissue from K.



b) extract from the soluble muscle proteins from muscle
tissue of M. long. dorsi with clearly expressed signs of PEM,

The extracts were obtained as follows: samples each of
10 g from normal and pathologically changed muscles were sub-
Mitted to homogenisation in an ice bath and quarz sand in phy-
Si010gica1 solution 1 : 1-W/V, The homogenate was obtained by
Centréfugation for 20 minutes at 1°C and 10.000 r/min, The clear
Supernatant was placed in ampules and stored at 2°C to the mo-
Ment of jmmunisation.

Immunisation was made on 6 rabbits with extract of nor-
®al tissue, and on 6 rabbits with extract of PEM after the fol-
1°W1ng pattern:

During the first day of immunisation, each rabbit received
1 m) (from the respective for the group extract, included in
l wl of Freunds (Diphco) adjuvant, applied intracutaneously on
8 Places of the nuchal region., After 7 days, 1 ml antigen was
pplied intradermally with 1 ml of not full Freunds adjuvant.
Three days later were made four innoculations, each one within
three days of the first: the first and second intravenously
With 0,5 antigen, the third subcutaneously with 1 ml and the
rOUTth intravenously with 1 ml antigen. After an interval of
> days were made two consecutive innoculations in the muscles,
¥ithin three days one from the other with 0,5 ml antigen, Af-
ter conclusion of the immunidation, the recepients showing ac-
*®ptabbe titres of the antibodies were blooded. The examination
T the titres was made after the ring precipitation method of
Martin (1943),

For determining the immune specifity of the two tested
&ntigens was used the method of double immunodiffusion in agar
fe] after Ouchterlony. Difco agar 1,5% was used with 1 : 1000
Merthyolate as conservant. Diffusion was carried out at room
te"'Derature for 48 hours in a méist chamber. After the immuno-
dlrfusion was completed, the agar plates were washed with sa-
1130 Solution, and then stained with Amidoschwarz 10 B.

Immunoelectrophoresis was carried out after the method
ot Grabar-Scheidiger (1960) in 1% agar gel in veronal-medinal




8gainst normal muscle tissue). The character of some separate
1mmun0precipitation lines is also changed to a certain extend.

The extract of pale exudative muscles ‘roduces three more
Precipitation lines with the analogue antiserum in the zone of
8lpha and beta globulines and three more precipitation lines
With the heterologic antiserum, in comparison with those from
the extract from normal muscle tissue, which are in the zone of
the beta globulines,

To a certain extend is changed also the electrophoretic
Mobility of the proteins from the pale exudative muscles, as evi-
denced. from figure 4, obtained during the first hours of the
imm\modiffusion after electrophoresis of the antigens.

Like the immunoelectrophoresis, with double immunodiffu-
8ion jg demonstrated the more signifievant precipitation activity
of antisera obtained afainst normal muscle tissue, in comparison
to the heterologic antigen-extract from pale exudative mmscles.
Both methods prove the existence of antigen components of pale
®Xudative muscles, which are not common or close by structure
With the antigens of normal muscle tissue. Existing is a diffe-
Ténce in numwber, position, and character of the precipitation
Systems obtained from pale exudative muscles with the heterolo-

&lc ang analogic antiserum in comparison with normal muscle
8Xtract,

Discussion
The results obtained reveal, that as a result of the

develOpment of pale exudative muscles a new condition is ob-
tained in a part of the miscle proteins, as the existence of
m?re Clearly defined immunogenic systems from the pale exuda-
tive Wuscles is proved, On the one hand it could be presumed
*hat Tollowing the strong impact on wuscle metabolism in pale
exudative muscles are reached limits near those of an inflama-
b::zdprocess or in the best case, to a distorted passage of
°bta1 Vessels, so that the additional precipitation systems

hed from both immunologic methods may be due to the exis-
*Oce of Sserum proteins in the pale exudative wuscles as a

ult of diapedesis,
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Figure 1

Double diffusion in agar gel. Central well:
A, antiserum against muscle extract from nor-
mal muscles
1 and 3 - muscle extract from normal muscles
2 and 4 - muscle extract from pale exudative
muscles
5 - physiologic solution (control)

Figure 2

Immunophoresis

Round wells:
1 -~ Muscle extract from normal muscles
€ - Muscle extract of pale exudative muscles

Longitudinal wells:

I and III - antiserum against muscle extract
from normal muscles

II -~ antiserum against muscle extract from
pale exudative muscles




More probable, and acceptable is, that the change in the
immunologic properties of muscle proteins proved with this ex-
periment with pale exudative muscles, are connected with the
property of their molecule to endure conformation changes under
the drastically changed conditions existing in pale exudative
muscles. Under these conditions, could not be excluded a dena-
turation of the proteins due to a change in the ceovalent bénds
of the peptide chain or the hydrogenic and ionogenic bonds of
the side chains, which account for the high (secondary, tercia-
ry and quandrinary) structures of proteins. On this basis are
also changed the antigenic properties of proteins which is con-
nected with the change of the physicochemical and further with
their technological properties,

The obtained more antigen structures in the experiment
with pale exudative muscles, and the changed electrophoretic
mobility, could be also connected with the dissociation of some
of the above-molecular structures to subunits. This denatura-
tion of some proteins is in close dependance with pH ionic
strength and the change of temperature (Jolly), which factors
are also realized in the pale exudative muscles.

It should be noted that the precipitation arcs obtained
by both immunochemical methods demonstrate the minimal possible
antigen~-titel systems, as under the conditions of the test the
realization of unsoluble complexes is also possible, while in
pale exudative muscles, these complexes are more than with nor-
mal muscle extract and whteh have possibly not developped. Only
with this, could be explained the smaller number of immunopre-
cipitation lines of normal muscle extract with the heterologic
and analogic antisera.

The proved by the experiment change in the immunogenic
specificity of muscle proteins from pale exudative muscles could
explain part of the many processes which take part in this pa-
thologic phenomenon. This approach to the investigation, not
taken up by other authors, could elucidate the pathogenesis of
pale exudative muscles, taking into considerations the present
possibilities of immune reactions which could be effectively ap~
plied as a test to proving the development of pale exudative

mascles in animals.,

Ry T



Figures 3

Immunoelectrophoresis
obtained immediately after deviding of the anti-
gens during the first hour of the immunodiffusion

Revealed is the different degree of the electro-
phoretic mobility.

Round wells:
1 - Muscle extract from normal muscles

2 - Muscle extract from pale exudative muscles
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