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INTRODUCTION

Magnesium is an important co-factor in many enzymatic reactions of the energy and protein metabolism (Niemack,
1985; Romani, 1990). It is also involved in muscle contractures and signal transmission in nerves. As an antagonist of
Calcium (Nguyen-Duong, 1989), magnesium is supposed to counteract catecholamine effects in stress situations
(Classen, 1986; Kaemmerer et al., 1984; Kietzmann et al., 1985). Stress susceptibility in swine is accompanied by an
abnormal intracellular calcium release in skeletal muscle, including hypercatabolism, a high release of stress hormones
and a subsequent elevation of the body temperature. Those abnormal metabolic reactions are also a main reason for
the development of poor meat quality. Thus, it was the aim of this study to investigate the effects of a different
Magnesium fumarate supplementation on catecholamines, cortisol and blood metabolites in pigs from different

genotypes.

MATERIAL AND METHODS

Eighteen German Landrace pigs and 18 Pietrain pigs were obtained from different breeding schemes. Half of each group
Was tested to be halothane positive and half was halothane negative according to the barnyard challenge test. Twenty-
four animals were castrated males and 12 were females. Three feeding groups were formed: one control group, one
Magnesium supplementation group with 10g and another magnesium supplementation group with 20g magnesium
fumarate per kg standard fattening diet. Starting at a body mass of approximately 30kg, animals were fed without
Testrictions ad libitum until reaching a slaughter weight of 100kg. Blood samples were obtained by venipuncture when
animals reached an average body mass of 35, 59 and 87kg. After immediate centrifugation plasma samples were stored
at -30°C until further analysis. Concentrations of epinephrine and norepinephrine were measured by high pressure
liquid chromatography, concentrations of cortisol and insulin by radioimmunoassay and concentrations of lactate,
glucose and cholesterol by standard enzymatic procedures. Data were analyzed by ANOVA using the SAS software
Package for personal computers. The following statistical model was applied:

y= p+breed(B)+halothane genotype(G)+sex(S)+eeding

group(F)+date(D)+animal(BxGxSxF)+BxG+BxS+BxF+BxD
+GxSH+GXFHGXD+SXF+SXDHFXDHby 4 weign €

RESULTS AND DISCUSSION

In general, supplementation with magnesium fumarate reduced the plasma concentrations of norepinephrine and
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cortisol. The plasma concentration of norepinephrine in the 10g supplementation group and the plasma concentration
of cortisol in both supplementation groups were significantly reduced compared to the control group (Table 1)
Furthermore, the plasma norepinephrine concentration was negatively correlated with meat quality criteria (r=-0.274)'
The most distinct effects on blood metabolites were also found in the 10g supplementation group, where the plasmé
concentrations of glucose, lactate and cholesterol were significantly lower compared to the control and to the 208
supplementation group (Table 1). Significant differences were also found between breeds and halothane genotype>
Animals of the Pietrain breed showed lower concentrations of epinephrine, insulin and cholesterol compar ed 10 .
German Landrace animals. Halothane positive animals showed lower concentrations of cholesterol and hlsh"’
concentrations of norepinephrine compared to their halothane negative counterparts (Table 2). Significant interactions
were found for the combination of "feeding group” and "halothane genotype”, for the plasma concentrations of glucos®
and lactate. Supplementation by magnesium fumarate brought about the most distinctive reduction effects on gluco

and lactate concentrations in the halothane negative animals (Table 3).

CONCLUSION

We conclude, that a supplementation of the diet by magnesium fumarate counteracts catecholamine and cortisol effe
In addition, this reduction of preslaughter stress reactions may be a main reason for the beneficial effects ©
magnesium fumarate supplementation on post mortem meat quality (Otten et al., 1992).
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Table 1. Effects of different magnesium fumarate supplementations on plasma concentrations of epinephrine,
norepinephrine, cortisol, insulin, glucose, lactate and cholesterol in swine (least square mean values + standard error).

magnesium fumarate supplementation
0g 10g 20g
a b c
n=12 n=11 n=11 Signif.
|_epinephrine (nmol/1) S.1&15 63+1.5 1.7£1.5 n.s.
norepinephrine (nmol/1) 19.1 £ 1.8 130+1.8 155£1.9 ab*
cortisol (g/1) 313227 21.7£26 21027 ab¥*
! ac *%
| — '
| | insulin (U/) 19.5+ 18 182+ 1.7 214+ 18 ns.
i’ glucose (mmol/1) 6.4+0.1 6.0+0.1 6.3+0.1 ab **
| b:c*
lactate (nmol/l) 93%0.6 73%06 9.0+0.6 ab*
cholesterol (mg/dl) 93.6+24 83.9+23 926+25 ab **
b:c *

= significant difference (P<0.05); ** = (P<0.01).
.S = no significant difference between all possible group comparisons.
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Table 2. Effects of different breeds and halothane genotypes on plasma concentrations of epinephrine, norepinep

cortisol, insulin, glucose, lactate and cholesterol (least square mean values + standard error).

hrine,

breed e e

Germ. Landr. Pietrain o

n=17 n=18 Signif. —

epinephrine (nmol/l) 89+1.3 38+1.4 * RN
norepinephrine (nmol/l) 150+ 1.6 16.7+1.7 n.s B
cortisol (g/1) 23.0+23 20.4 1.1 n.s. ]
insulin (U/) 24116 153+1.7 ¢ SR
glucose (mmol/1) G101 6.3+0.1 n.S. e e
lactate (nmol/l) 8.1+0.5 89+0.6 n.s. e
cholesterol (mg/dl) 102.5+ 2.1 i1.5E2:3 g R




Table 2 (cont). Effects of different breeds and halothane genotypes on plasma concentrations of epinephrine,
norepinephrine, cortisol, insulin, glucose, lactate and cholesterol (least square mean values + standard error).

halothane genotype
H h*
n=18 n=17 iglf
|_epinephrine (nmol/1) 75.£12 53+14 n.s
norepinephrine (nmol/) 134%1.5 184+1.6 *
|_cortisol (g/1) 254 %2.1 23.8+2.4 n.s
|_insulin (U/) 206+ 1.4 188+ 1.6 n.s
|_glucose (mmol/l) 6.1+0.1 6.3+0.1 n.s.
|_lactate (nmol/1) 79+0.5 9.1+0.6 ns.
| cholesterol (mg/dl) 97.2+1.9 82.9+2.2 b

* = significant difference (P<0.05); ** = (P<0.01); *** = (P<0.001).

H' = halothane negative; h* = halothane positive.* = significant difference.




Table 3. Significant interaction between feeding group and halothane genotype concerning the plasma concentrations i
of glucose and lactate (least square mean values + standard error).

halothane genotype x glucose (mmol/l) lactate (nmol/l)
feeding group =
Hx0g mg.fum. a 6.38 ac* 10.49 ab 35S
+£0.13 +0.84
Hx10g mg fum. b 6.02 ae* 6.16 act”
+0.15 +0.97
Hx20g mg fum. c 5.96 b:f * 7.1 ad*
+0.14 +0.87
h*x0g mg.fum. d 6.33 cf** 8.01 bk
+0.14 +0.88
h*x10g mg.fum e 5.87 de* 8.41 P s
+0.15 +0.96
h"x20g mg.fum. f 6.54 ef ** 10.83 d:f*
+0.15 +0.92 —

* = significant difference (P<0.05); ** = (P<0.01); *** = (P<0.001).
H" = halothane negative; h* = halothane positive.
mg.fum. = magnesium fumarate supplementation.




