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It is not clear,however,which mechanism inthe muscles trigger offthe rapid glycolysis. It might be an moﬂea
sive stimulation of perfectly normal muscle fibers through the nervous system or through abnormal b 11"

levels affecting the blood supply to the fibers or directly stimulating the fibers (Lister et al, 1967, T £iblé
In addition to the effect of these extracellular factors there is also the possibility that the stress susc
pigs contain abnormal muscle fibers reacting excessively on normal stress stimulation. : ATH
Cooper et al (1969) thus reported that white and red fibers of stress-susceptible pigs had more intens ted
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ase and phosphorylase activity thanof normalpigs.As prerequisite for glycolysis is a supply of ADP ¢ ¥ ed
through ATPase activity and a supply of glucose released from glycogen. Active phosphorylase 18 req to thé
for release of glucose from glycogen., The effect of epinephrine, released from the adrenal medulla 17

blood when pigs are subjected to stress, interfere on muscle fiber metabolism at this point. E;Jinephfl\?:
stimulates adenyl cyclase which stimulates the formation of cyclic AMP. Cyclic AMP stimulates a8 PEO g
kinase that activates phosphorylase kinase, The activated phosphorylase kinase converts inactive P
lase to active phosphorylase which starts the process of glycogen breakdown (Sutherland and Robi
Topel 1975) ; 610"
A positive correlation between rate of glycolysis and level of cyclic AMP would suggest that the rat€- e sl
mining step was an epinephrine effect or immediately intracellular at the control point of c-AMP synt fibe
If not,the rate- determining step could be due to an abnormality in the intrinsic enzyme system of th inu es
Ono, Topel and Althen (1976) found, that c-AMP levels were significantly higher in M. long. dors! S
post-mortem for stress susceptible pigs than for controls, thereafter differences were not ségmfffam'ear-‘
In a paper to this session the authors have reported further observations to this point. Epinephrin€ ap?P
thus to be a hormone of direct effect on the glycolytic metabolism of the pork muscle fibers.
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Research is still going on with regard to abnormalities of: muscle fibers in stress-susceptible pi Thi$
& Satterlee (1975) have recently studied the properties of myoglobin from normal and PSE musc 0
approbreate, as the anoxic effects of exsanguination may be considered an important factors in the
the rapid post-mortem glycolyms(l,dster 1968)., It was observed that myoglobin from PSE muscle
a number of abnormalies, such as varying isoelectric points, rapid rate of autoxidation, and acid !
but the question remained whether the abnormal myoglobin is a result of genetic change or a result
rapid post-mortem pH fall.

What does the rapid glycolysis to the meat structure? '

It is well-known that the PSE pork is characteristic by a reduced water holding capacity. This 1¢
the rapid post-mortem glycolysis, but it is still not precisely known what changcs the resulting I'K’P“i\jper‘»m;
fall has inflicted on the meat proteins. Bendall and Wismer-Pedersen (1962) concluded from their e
that the fibrillar proteins from PSE fibrils are not denatured or aggregated in the usual sense, but
covered by a lager of denatured sarcoplasmic protein that is firmly bound to the surface of the
Later authors, Penny (1967) and Yasui et al (1973) (1975) were able to show that natural actomyc

ysin, | ‘cﬂﬂ,
and fiber bundles prepared from rabbit muscle were considerably denatured under the pH-tempeT
ditions created by the rapid post-mortem pH fall. Loss of extractability and ATPase activity W
£ porc¢ine muscle. Sung, ‘I&n and Fukazawa

criteria, Working with myofibrils from normal and PS
found that normal myofibrils contracted instantaneously after the addition of Mg - ATP, while I
under the same conditions contracted in part or did not contract. The normal myofibrils were frofl SEu
with pH higher than 5, 45, While those without ability to contract were from PSE muscle with ptl :“\Wde“
5,30, The authors suggest that the loss on contractility only partly can be explained by the pH 1‘613“3”\1?3
turation of the acti rosin system, When the denaturation is measured by loss of extractability oF.
activity strai ghtline relationsships with pH from 5,2 to 5,7 were found, Loss of contractability ©
in the pH range 5,3 - 5,5, It is thus speculated that some changes might occ
le so that contraction might be inhibited by an unknown factor other than tk
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however dramatical
myofibrils in PSE musc
vation of ATPase activity,

These changes in the properties of the PSE muscle fibers must be considered as pH induced post
phenomeria, Champion, Eikelenboon and Cassens (1974) studied thus the isometric tension-of thi
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terior muscles from normal and stress susceptible pigs. They observed that on electrical stimulal sug

itie 3

velopped the muscle from the stress-susceptible pigs considerable tension but showed abnormali
gesting that the regulation of the Ca concentration by the sarcoplasmic reticulum was faulty.
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Post mortem tenderization, or resolution of rigor, has been related to structural changes in the ‘J”O Ha)
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and to changes in myofibrillar proteins, during aging (Goll et al, 1970,1974, Davey and Dickson
et al,. 1973}, J

By examination with electron microscopy one observe ultrastructural changes in myofibrils incl
dation of the Z-line. For example did Hay et al. 1973 examine chicken breast muscle up to 168
mortem. At 3 hours had the H-zones disappeared and the Z-lines and A-I junctions we re mor

in "at death'" samples, After 48 hours had the Z-lines lost their pre-rigor appearance becomi
ruptured. Deterioration continuedthroughl68 hours giving myofilaments an appearance of granul
changes are similar to those reported for bovine and porcine muscle, however the changes occur

in poultry muscle, tendency for myofibrils to fragment when mechanical stress is dppl;r'd (Ju
et al 1973) has been
sult from we
might be concluded for ch

sed to evaluate structural deterioration during aging, Fragmentation may
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of bonds between the actin-containing filaments and the Z

line material.

>akenir n
ken as well as bovine muscle on basis of this technique that the majo?

deterioration of the myofil ls occur at the level of the Z-line.
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Scanning electron micrographs of poultry myofibrils during aging have be
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also revealed development of space between fibrils indicating loss of lateral attachments (Johnso? [
~tadl thi
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1976). A similar observation has earlier been made by Davey and Dirkson (1970), w ho r
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weakening of lateral attachments, These observations suggest that the M-line material
ming proces,
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of ¢y alton protein band (Hay et al 1973, Penny 1974, Samejima and Wolfe 1976). It is probably a result
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4n QfDOmn degradation (Dabrowska et al, 1973).
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late nges in myofibrillar proteins duri ing aging has frequently been studied by use of sodium dodecyl sul-

eak;&bat&d question is whether or not the 1i»nkages bt-t\\’f’cn the myosin-and a_c?ixt containing filaments

“abpyy m ned or ruptured during aging. Fujimaki et al. (1965) found that actomyosin prepared from aged

ang 1 Uscle was more easily dissociated by ATP than the actomyosin prepared from fresh muscle -

f he 4n (1973) concluded from solubilization studies a loosening of the actin-myosin bonds during aging

‘der * Their results have been used, in part, as a basis for the hypothesis that the filament interaction

Chi, §oes a »Vedl\enjno during aging. Later studies on superprecipitation behavoir and ATPase activity of

Ny effen actomyosin at 0 and 1'\‘& hwn s post-mortem (Wolfe and Samejima (1976) have shown that aging has

the tCt on the dissociation of actin and m\n in, These results seem incompatible with the hypothesis that

Dagc orln myosin interaction undergoes a '"weakening' during post-mortem aging. The often reported slip-
slret(hwo of sarcomeres during aging of meat is thus more likely due to breakage in the Z-line area.
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4 ) Zymes in the aging proces. &
The 3
Obg )_Vecha'll‘sm by which the changes in the aging myofibrils occur is at present eagerly investigated. Many
b&caitlor‘S have shown that the 1 resence of Ca greatly accelerate the degradation in Z-line area most like-
b 1 S€ of its activation of a g.»rmlcu;[x‘\ut enzyme system (Busch et al. 1972, Penny et al.1974), Parrish
’Z't-’ e 9,3 reported at this meeting last year that the degradation is due to a Ca activated proteolytic en-
teg ndoognuu to muscle. Lysozomal cathepsins have been suggested active the degradations of the
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Yme s Tesulting in the 30,000 dalton protein ( Drabrowska et al.1973). In general may the lysosomal en-
€s aid g )

"Et the increase in tenderness during aging. Dutson and Lawrie(1974) have thus found a correlation

o Veen g aging

valg,“n Soluble /2-glucuronidase levels and tenderness.

98 ¢ 1s thus found to activate the enzyme system, which increase the rate of the rigor process as well
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Stic, ul lich act on the myofibrils in the aging process. However the release of Ca from the sarcoplasmic
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" nervous stimuli immediately post-mortem does not appear to activate the enzyme system
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i Dr S 8cude wrddatmr‘ of Z-lines. In chicken muscle,at least,only post-rigor increase in Ca content appears
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Cacy;y Nes decreasés as the pH drops during rigor and thus Ca is released. If this release of Ca is sufficient
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