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Summary 
The study was performed on New Zealand White breed and Black Bay breed rabbits. The 70 - and 140 - day old 
inbred and random rabbits were killed in the classical method by the breaking of the spinal cord (streng blow). 
The 180-day old individuals in the first subgroup were killed similary by the breaking of the spinal cord, and in 
the second subgroup by injection of 2 ml/kg b.w. 10 % Solution MgS04 to their ear vein. The liver, kidney 
muscle and blood serum of the 70-day old inbred rabbits showed lower level of total lipids and triglycerides in 
comparison with the random mated animals. MgS04 administration decreased the level of total lipids in the liver 
and kidney of random BB individuals. MgS04 injection decreased the triglyceride concentration in the liver of 
random rabbits and in the muscle, blood serum of inbred New Zealand animals. It decreased the level of 
cholesterol in the kidney and muscle of NZ rabbits and in the blood serum of the random and inbred BB animals. 
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Zusammenfassung 
Titel der Arbeit: Einfluß von MgS04, Rasse und Zuchtverfahren auf den Gehalt einiger Lipide in 
Kaninchenorganen (Kurzmitteilung) 
Der Gehalt einiger Lipide in Leber, Niere, Muskel und Blutserum von 70, 140 und 180 Tage alten Kaninchen der 
Rassen „Weiße Neuseeländer" (NZ) und „Black Bay"(BB) wurden untersucht. Jüngere ingezüchtete Tiere hatten 
in der Leber, der Niere und im Muskel ein niedrigeres Niveau an Gesamtlipiden und Triglyzeriden als nicht 
ingezüchtete. Eine MgS04-Injektion in die Ohrvene bewirkte eine Verminderung der Gesamtlipidkonzentration 
in der Niere und Leber der nicht ingezüchteten BB-Tiere. Die gleiche Injektion bewirkte eine Verminderung der 
Triglyzerinkonzentration in der Leber der nicht ingezüchteten und im Muskel und Blutserum der ingezüchteten 
NZ-Tiere. Ebenfalls kam es zu einer Senkung des Cholesterinspiegels in Leber und Muskel der NZ-und im 
Blutserum beider BB-Tiergruppen. 

Schlüsselworter: Kaninchen, Inzucht, Magnesiumsulfat, Triglyzeride, Cholesterin, Gesamtlipide 

Introduction 
Among the contemporary applied methods of the slaughter of domestic animals 
without the stress reaction there are the pharmacological means too. They consist of 
injecting specific substances that have the tranquilizing action on the behavior of the 
animal. Magnesium sulfate belongs to these substances (GARBULINSKI, 1984; 
FITKO et al., 1976). In our paper we have taken into account the influence of MgS04 

on concentration of some lipids in the blood serum, liver, kidney and muscle of inbred 
and random mated rabbits. 
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Material and Methods 

The study was performed on rabbits from the Agricultural University in Cracow of the 
New Zealand White breed and Black Bay breed. Thirty animals were 70 days old, 
thirty 140 days old and 120 animals were 180 days old. All animals weighed 2.0 - 2.5 
kg and were fed Standard industrial granulated fodder for rabbits (16 % of protein) and 
carrots. The access to water was available in their cages. In the farm the ventiled hall 
was 18° - 22 C and 50:50 dark/light. The animals were mated in an inbred (brother x 
sister, father x daughter and mother x son) and random (outbred) way. The random 
animals comprised the control groups. All animals exhibited very good physical 
conditions and remained under a good veterinary care. 
The 70 - and 140 - day old rabbits were killed by breaking their spinal cord with strong 
blow [classical method]. The 180- day old inviduals in the first subgroup were killed 
by a similar method while in the second subgroup by injection of 2 ml/kg b.w. 10 % 
Solution of MgS04 to the ear vein. 
Immediately after the slaughter (9oo-10ooa.m.), the slices of liver, kidney and muscle 
[musculus longissimus dorsi on the last rib level] were subjected to perfusion with a 
cooled Solution of 0.9 % NaCl, minced and homogenized in 0.1 M phosphate buffer at 
pH - 7.4 at the temperature + 4° in a teflon homogenizer at 200 rot./min. After centri-
fuge, the concentration of total lipids [mg/g of fresh tissue], cholesterol and triglyceri­
des [umol/g of fresh tissue] was determined in supernatants. These Compounds were 
also determined in the blood serum (mM/1), total lipids in g/l. The biochemical tests 
„Lachema" (Slovakia) and spectrophotometer „Specol" were used. The obtained re-
sults were analysed by the Student's test. 

Results 

From Table 1 we can see that there exist lower levels of the total lipids and 
triglycerides in all organs of the 70-day old inbred New Zealand rabbits in comparison 
with the random mated animals. The differences in total lipids were significant in the 
kidney (73.8 %) and blood serum (62.2 %), in triglycerydes 77.6 % and 68.5 % 
respectively. In the 140-day old animals were the significant differences in kidney, 
81.7 % for lipids and 81.1 % for triglycerides. In the 180 - day old individuals the 
significant differences were found for total lipids in blood serum only (75.0 %). 
Table 2 informs that MgS04 injection caused decreases in triglyceride concentration in 
the liver of random animals (84.2 %), in the muscle (84.3 %) and blood serum (82.3 
%) of inbred animals of the New Zealand race and in the muscle of the random Black 
Bay group (82.0 % of control value). 
Table 3 shows that MgS04 injection influenced significantly the decrease of 
cholesterol level in kidney of the random (83.0 %) and in the muscle of the inbred New 
Zealand animals (85.9 %). In the Black Bay race, these statistically confirmed 
differences were found in the blood serum (85.7 % and 81.3 %). 
Similar changes can be seen in Table 4. The concentration of total lipids decreased 
significantly in the liver (77.4 %) and the kidney (81.5 %) of the random mated Black 
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Bay animals. 

Table 1 ,,_, , . . 
The level ( x± Sd) and percent of total lipids (mg/g)and triglycerides (umol/g) in the liver, kidney, muscle and in 
blood serum of inbred and random New Zealand breed rabbits aged 70, 140, 180 days; [n in each subgroup - 15] 
(Gesamtlipid- und Triglyzerinniveau in Leber, Niere, Muskel und Blutserum bei unterschiedlichem Alter der 

Age 
(days) 

70 

140 

180 

Mating 

Random 
% 

Inbred 

Random 
% 

Inbred 

Random 
% 

Inbred 
% 

Liver 

72.4±20.5 
100 

71.3±39.8 
98.5 

101.3±68.1 
100 

106.8±83.7 
105.4 

20.6±3.5 
100 

22.8 ±4.9 
110.7 

Total 
Kidney 

65.0±27.9' 
100 

48.0±22.7' 
73.8 

99.7±58.4r 

100 
81.5±46.25 

81.7 
23.7±6.0 

100 
19.5±4.0 

82.3 

lipids 
Muscle 

38.9±9.3 
100 

36.6±8.4 
94.1 

92.9*55.8 
100 

102.7*58.5 
110.5 

18.7±2.9 
100 

17.3±4.1 
92.5 

Blood 
serum 
(E/l) 

3.740.75' 
100 

2.3±0.92 

62.2 

3.9±2.6 
100 

4.3±1.3 
110.2 

4.0±i.8f 

100 
3.0±1.77 

75.0 

Liver 

14.4±8.2 
100 

13.4±4.2 
93.1 

61.3±50.1 
100 

67.3±27.9 
109.8 

20.3±3.4 
100 

22.7±5.8 
111.8 

Triglycerides 
Kidney Muscle 

16.5±3.2J 

100 
12.8±4.53 

77.6 

100 
48.5±38.16 

81.1 

100 
22.6±6.0 

118.9 

15.4±3.8 
100 

15.2*4.1 
98.7 

100 
30.7±23.6 

103.4 

100 
8.3±2.0 
110.6 

Blood 
serum 
(mM/1) 

2.7±0.64 

100 
l.9±0,74 

68.5 

100 

4.1±2.1 
95.3 

100 

1.7±0.3 
94.4 

1-1-2-2; 3-3....6-6;7-7 - the differences statistically confirmed, p<0.05; p<0.01 

Table 2 
The level of triglycerides (x ± S d ) in the liver, kidney, muscle (umol/g) and blood serum (mM/1) of 180 - day 
old inbred and random New Zealand and Black Bay breed rabbits, killed classically and by 10 % MgS04 

injection; [n in each subgroup = 15] (Triglyzerinniveau untersuchter Organe 180 Tage alter Tiere nach MgS04-
Injektion'bei unterschiedlichem Alter der Tiere in Abhängigkeit vom Zuchtverfahren) _ _ _ _ _ 

New Ztaland Black Bay 
Mating Slaughter Liver Kidney Muscle Blood Liver Kidney Muscle Blood 

serum serum 

Random 
% 

Inbred 
% 

Classic 
method 

MgS04 

Classic 
method 

MgS04 

20.3±3.4' 
100 

17.1 
±3.4' 

22.7±5.8 
100 

20.9±5.8 
92.1 

19.0±5.7 
100 

18.6±1.8 
97.8 

22.6±6.0 
100 

19.5±4.7 
86.3 

7.5±1.6 
100 

7.2±2.0 
98.6 

8.3±2.Ö3 

100 

7.0±3.53 

84.3 

1.8±0.4 
100 

1.7±0.3 
94.4 

i.7±Ö.3? 

100 

1.4±0.34 

82.3 

18.5±5.9 
100 

16.9±3.8 
91.3 

20.8±6.0 
100 

21.2±6.7 
102.0 

22.5±4.6 
100 

19.6±7.7 
87.0 

100 

18.7±5.5 
86.2 

10.0±3.02 

100 

8.2±2.32 

82.0 

100 

7.7±3.5 
87.5 

1.7±0.6 
100 

1.6±0.3 
94.1 

100 

1.5±0.3 
88.2 

1-1; 2-2; 3-3 and 4-4 - the differences statistically confirmed. p<0.01; 

Discussion 
It is known that magnesium takes part in almost all important biochemical pathways. It 
diminishes excitability of nervous cells and fibres, accelerates the processes of protein 
biosynthesis, stabilizes heart rate. It has anti - stress properties too (ALTURA and 
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Table 3 

The level of cholesterol ( x * Sd) in the liver, kidney, muscle (umol/g) and blood serum (mM/1) of 180 
inbred and random New Zealand and Black Bay breed rabbits, killed clasically and by 10 % MgS04 

In in each subgroup - 15] (Cholesterinniveau untersuchter Organe 180 Tage alter Tiere nach MßSO„ 
bei unterschiedlichem Alter der Tiere in Abhängigkeit vom Zuchtverfahren) _ _ 

New Zealand Black Bay 
Mating Slaughter Liver Kidney Muscle Blood Liver Lidney Muscle 

Random 

Inbred 

Classic 
method 
MgS04 

Classic 
method 
MgS04 

serum 

1-1; 2-2; 3-3; 4-4 

7.5±3.6 

100 

7.1 ±3.1 
. . 94-6 
' 10.1*4.6' 

100 

10.3±6.2 
102,0 

U.8±L6T 

100 

9.8±2.7' 

. .8_3-0 

~10.6*5.4" 

100 

10.5±6.8 
99.1 

11.7±6.0 

100 

11.5±6.4 
98.3 

100 

12.8±6.93 

85.9 
the differences statistically confirmed, p<0.05, p<0.01 

1.9±0.9 

100 

1.7±0.5 
. ,8?-3 

*LÄÖ3" 
100 

1.7±0.7 
89.5 

9.2±5.0 
100 

8.7±4.8 
94.6 

~9~.Ö±4~.3~' 
100 

9.9±8.1 
110.0 

8.9±3.2 
100 

8.3±4.2 
93.3 

' 9~5±3.5" 
100 

8.9±4.8 
93.7 

19.1*10.8 

100 

16.0*11.5 
83.76 

~l6.9t7"s" 
100 

15.1*6.5 
89.3 

- day old 
injection; 
•Injektion 

Blood 
serum 

1.4±0.52 

100 
1.2±0.52 

_ 85.7 
~176*5.7*"' 

100 

1.3*0.4" 
81.3 

Table 4 

The level of total lipids ( x ± S d ) in the liver, kidney, muscle (mg/g) and blood serum (g/l) of 180 
inbred and random New Zealand and Black Bay breed rabbits, killed classically and by 10 % M g S 0 4 

in in each subgroup - 15] (Gesamtlipidniveau untersuchter Organe 180 Tage alter Tiere nach M g S 0 4 

bei unterschiedlichem Alter der Tiere in Abhängigkeit vom Zuchtverfahren) 

New Zealand Black Bay 
Mating Slaughter Liver Kidney Muscle Blood Liver Kidney Muscle 

serum 

- day old 
injection; 
•Injektion 

Random 

Inbred 

Classic 
method 
M g S O , 

Classic 
method 
M g S 0 4 

20.6±3.5 
100 

18.3*2.6 
88.8_ _ 

"22~8±4.9" 
100 

21.3±3.8 

93.4 

23.7±6.0 
100 

22.2±4.8 

. . . 9 3 . 6 

" l9 .5±4.o" 
100 

17.3*3.4 
88.7 

18.7*2.9 
100 

17.9*2.5 
. 9 5 . 7 

'li.Üi.V 
100 

15.2*3.2 
87.9 

Blood 
serum 

1 -1; 2-2 - the differences statistically confirmed, p<0.05, p<0.01 

4.03±1.8 

100 
3.9±0.3 

__96.8 
3!Ö3±iy 

100 
3.1±1.3 

102.3 

19.9*3.8' 
100 

15.4*4.8' 

__77_.4 

2i.Y±5"8" 

100 
20.8*4.9 

97.6 

10.3±3.52 

100 
8.4±2.62 

81.5 

*f5.5±3.4" 
100 

13.9*5.6 
90.8 

9.6±2.9 
100 

8.7*2.7 
_ 90.6 
~9~3~±3~6~ 

100 
10.3*5.1 

110.7 

2.0*09 
100 

1.7±0.5 

85.0 

' 1.9-5.7" 
100 

1.8*0.3 
94.7 

ALTURA, 1981; AKAZAWA et al., 1997; FONTENOT et al, 1983; CHUTKOW 
1980; YAN et al., 1997). 

The mobilization of magnesium in stress states is part of the defense mechanism of 
tissue (CLASSEN, 1981). Lipolise requires the presence of magnesium too. The lack 
of magnesium increases the concentration of triglycerides in the blood serum 
(ALTURA et al., 1996; NIEMALA et a l , 1997; VORMANN et al 1983-
RAYSSIGNIER, 1981; RAYSSIGNIER et al., 1981;). The injection of MgS04 to the 
veins of animal represses the secretion of acetylocholin or noradrenalin in the nerve 
endings. 

We have found that in 10 cases the MgS0 4 injection decreased significantly the 
concentration of studied lipids in 180 - day old inbred and random animals. 
It is known that the catecholamines increase the rate of fat mobilization in the 
connective tissues by lipolise. It is possible to suggest that injection of MgS04 blocks 
partly the adrenal cortex and the action of hypothalamus, and thus counteracts the 
development of shock. In our experiment the animals injected with 10 % MgS04 
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Solution revealed a lower stress reaction in comparison with the normally killed 
rabbits. They had lower levels of estimated biochemical indicators. We can suppose 
that MgS04 is the factor which decreases the depth of stress reaction before the 
slaughter of animals. 
It seems that the level of total lipids and triglycerides in the inbred rabbits was 
somewhat lower than in the random mated animals. It is known that at the animal 
farms inbred mating is avoided because the individuals from such matching produce 
less desirable traits. It is a main question of breeding whether inbred animals really 
have lower energy requirement, and lower rate of metabolic reactions in their organs ? 
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