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fpSE) ;?anlsm which controls the abnormal rate of glycogenolysis associated with pal%, sofF, exudative ]
;:?r.lcent égltffMScle is unknown. Our experiment was designed to test the significance of CyCllC'r‘A.MP {c—AMP)
;ﬁlHePhrinlgnS in the formation of PSE muscles. Treatments included venous‘inje»ctvlon of sal%ne (i
Ifianguinai L)l isobutyl methylxathine (IBMX) (III) or IBMX plus epingphr%ne (12?. At 3 mu]x post- 4
f rar\d v 10n, c-AMP concentrations in the longissimus muscles were 1437, 3118, 2404 and 6674 for I, II,

I
: <) ﬂoup -3 reSPECtively; while pH of the muscles at 60 min were 6.25, 5.60, 5.80, and 5.62: All @uscles
; N > IIT and IV were PSE, according to reflectance measurements and visual evaluation. These
[ Jﬁ“e‘r%ndlcate that elevation of c-AMP, either by increased synthesis, as a result of elevation in
<2Uh| hll“e Or by decrease in degradation, which was produced artificially with IBMX in our experiment,
Tate of glycogenolysis and thus produce PSE pork.

.
Teage

QQNQENI
'Ray
ot TIon CYCLIQUE-AMP et PORC PSE
8y
Oo
I\ ' =< ¥
Mg, O ET THOMAS G. ALTHEN
Rae SQ'
3¢ s . 3 b 2
rh@e GECE Research Laboratory, Agricultural Marketing Research Institute, Agricultural -
1 4 ) D 2 = ke A=~ 21 205 ;M L.
‘ 3 S. Department of Agriculture, Beltsville, Maryland, 20705, U.S.A
|
o : - it ~hez o -0 N
pqimc qui contrble le taux anormal de glycogénc e qui produit Lhtju‘l&._ porc ‘un
t; € mou et exudatif est inconnu. Notre essa 1t poupsbut de veérifier 4
.tnce des concentrations de c-AMP (Cyclique-¢ dans la formation de muscles PSE.
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tlients comportaient l'injection d'une solution saline (I), d'épinéphrine (II),

< Wethylxathine (IBMX) (III) ou d'IBMX et d'épinéphrine (IV). A 3 m.anew :
?xsangui“dtiun. des dosages de c-AMP dans les muscles longissimus se chlifre‘;ueu:'
: t [T, IT¥E et sIV; tandis que le
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ectance et l'évaluation visuelle.
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Der die abnormale Zuckerspaltung im blassen, weichen, exudativen (PSE) SchweineMuskel ksm:rolliefeﬂde
Mechanismus ist nicht bekannt. Unser Experiment war dazu bestimmt, die Bedeutung der Konzentrationen
von zyklischem AMP (c-AMP) bei der Bildung von PSE-Muskeln zu bestimmen. Die Verfahren umfassten
intravense Einspritzungen von SalzlBsung (I), Adrenalin (II), Isobutyl-Methylzathin (IBMX) (III)
oder IBMX mit Adrenalin (IV). Drei Minuten nach Ausblutung waren die c-AMP Konzentrationswerte im
2404 und 6674; die pH-Werte im Muskel nach 60
min waren dabei 6,25, 5,60, 5,60, 5,80 und 5,62, SHmtliche Muskeln der Gruppen II, III und IV waren

bnisse

Longissimus fUr I, II, III, und IV resp. 1437, 3118,
nach Reflektierungsmessungen und visueller Auswertung blass, weich und exudativ (PSE). Die Erge
weisen darsuf hin, dass die Anhebung von c-AMP, entweder durch erhBhte Synthese mittels Adrenaliner~

hBhung, oder durch verringerte Degradation (kiinstlich durch IBMX in unserem Experiment hervorgerufeﬂ%

den Zuckerspaltungsprozess erhBht und somit PSE-Schweinefleisch erzeugt.
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@gzmechanism that controls the abnormal rate of glycogenolysis associated with pale, soft, exudative

stresSp;rk is unknown. Cyclic-AMP controls the rate of glycogenolysis by serving as a mediator for the
10rmone, epinephrine (Sutherland et al., 1965; 1966). Results from our laboratory (Ono, et al.,

> Indicated that cyclic-AMP is higher in muscles from stress-susceptible (SS) than in muscles from

Pigs. Since postmortem the muscles from SS pigs tend to become PSE, the effect of artificially

N8 c-AMP levels might provide insight into the mechanism that is responsible for PSE muscle. We

CFibe the effects of elevating c-AMP levels either by increasing the rate of synthesis through

izlne stimulation or by decreasing the rate of degradation by use of isobutyl methylxanthine (IBMX)

a powerful inhibitor for phosphodiesterase (Beavo, et al., 1971).
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de ei;? ?rOSS—bred pigs, each weighing about 90 kilograms, were screened for stress-susceptibility by

Val es'glng their serum creatine phosphokinase (CPK) activities (Allen and Patterson, 1971). The CPK

Qarbohydi“gEd from 7 to 69 Sigma units which is within the normal range. All pigs were Placed on a high

aSsigned ate diet (25% dextrose), ad libitum, for 4 to 5 days prior to slaughter.- The pigs were randomly
to four groups, and treated, before slaughter, as follows: Group I received saline injections

Group a; 5 min pre-exsanguination; Group II received saline at 15 and epinephrine (5.5 mg/kg) at 5 min;

SI Teceived IBMX (10 mg/kg) at 15 and saline at 5 min; Group IV received IBMX and epinephrine at

] Win, respectively.

ONg{as

1} gisslwus muscles were excised at 3, 10, 30, and 60 min post-exsanguination and frozen immediately in

gt ~45081tr°8€n~ The entire frozen samples were pulverized with a Sorvall Omnimixer homogenizer and kept

: until analysis.

VRN

Drgte? AM? was determined by the competitive protein-binding technique (Gilman, 1970). Protein kinase and

Wag det lvase inhibitor were obtained from Sigma Chemical Company, St. Louis, Missouri, U.S.A. Glycogen

10 4 irmlned by the method of Somogyi (1934). One g of the powdered frozen muscle was blended for

ReleCt T 10 ml of .Q5M iodoacetate and the resulting pH was determined with a combination electrode.

SpEctraance of the longissimus muscle excised at 24 hours post-exsanguination was measured in the blue
Tegion by use of a TriColorPhoto instrument.
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C~Avp esgulnation administration of epinephrine, IBMX, or a combination of both, significantly elevated
els at 3 pip post-exsanguination (Table 1).

Table 1. Effects of epinephrine and isobutyl methylxanthine (IBMX)
on cyclic-AMP levels in pig longissimus muscle at 3 min
post-exsanguination

Treatment Picomoles c-AMP/g muscle
Saline 1437 + 1152
Epinephrine 3118 + 304¢
IBMX 2404 + 318P
IBMX plus Epinephrine 6674 + 2079

a,b,c,d Means + SEM having different superscripts are significantly
different from each other (P=.05).
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é?lcate a:es in c-AMP concentrations were accompanied by abnormally rapid rates of glycogenolysis as

a an oriy Y_the glycogen values that were lower at 3 and 60 min for the epinephrine and IMBX-treated

nd 1) aline-treated pigs (Table 2). Also 60 min pH values were significantly lower for the epinephrine

iy : :
€ated pigs than for saline-treated pigs.




Table 2. Glycogen and pH values in longissimus muscles

Glycogen
Treatment (umoles glucosyl units/g muscle) pH
3 min 60 min 60 min
Saline 60.4 * 5.5P 29.8 + 6.2¢ 6.25 +7,21°
Epinephrine 75 43t 9.0 132 5.60 + .06%
IBMX 40.0 * 4.82 : 15.7 + 4.0P 5.80 + .12b
IBMX plus Epinephrine 40.6 * 3.52 M 3b 5i6% & . 052

There were 4 pigs per treatment.
a,b,C Means * SEM having different superscripts, in the same column, are significantly
different from each other (P=.05).
jon
Rapid decrease in muscle pH value is a symptom of PSE pork. Reflectance measurement and visual BValuatlo
indicated that all muscles treated with epinephrine or IBMX were PSE (Table 3). The one saline“tfeate
pigs which turned PSE had c-AMP values of 1600 picomoles/g muscle, which was the highest in this grouP”

Table 3. Reflectance and sensory evaluation of longissimus muscle

Treatment Reflectance Sensory
Saline 20.2 (3)1 Normal (3)
30-0 (1) PSE @9)
Epinephrine 27.8 (4) PSE (4)
IBMX 27.4 (4) PSE (4)
IBMX plus epinephrine 29.0 (4) PSE (4)

I Numbers in parenthesis denote number of pigs.
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Our experiment shows that PSE pork can be produced consistently either by increasing rate of synthe® pSE

by decreasing rate of degradation of c-AMP. The results imply that one mechanism in the formation ©°
muscle involves the factor that controls cyclic AMP levels.
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