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Smmnary. As part of studies on early intravital indices of 
fattening growth and meat yield, an attempt was made to 
determine the interrelationship between the activity level 
of asparagine and alanine aminotransferases during early 
growth (4 months) and meat yield, (determined on six 
months) old animals, and the fattening growth of pigs. 

The material for this investigation was comprised of 91 
pigs of the Polish Landrace breed and 66 pigs of the 
Large-White Polish breed from the state breeding farm at 
Lubiana. 
The conclusions of the research are as follows: 
1. A significant positive correlation was found between 
the activity of AspAT and average 'live' growth rate (r = 
0.276), and a highly significant positive correlation was 
found between the activity of this enzyme and a perfor- 
mance testing selection index (r = 0.354) in the case of 
the Large-White Polish breed. 
2. A highly positive correlation coefficient between the 
activity of alanine aminotransferases and the mean 'live' 
rate of growth (r = 0.347) was found in the Polish Land- 
race breed. 
3. It is suggested that the AspAT level in the Large.White 
Polish breed and the ALAT level in the Polish Landrace 
breed may be used as a criterion of selection at early 
stages of growth (4 months) to predict meat and fattening 
output. 
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Introduction 

Many researches have studied the relationship between the 
activity of aminotransferases and the morphotic composi- 
tion of the carcass as well as indexes of performance 
(Suszkow 1971; Smirnow 1967; Smirnow et al. 1968; 
Smisek 1969; Derewifiskij 1970; Luckij 1971; Kodwin 
1976). 

Since the purpose of pig breeding is to obtain plenty of 
meat and only a thin layer of back-fat, the investigations 
have, on one hand, been concentrated on nitrogen enzyme 
changes directed towards anabolism at an early stage of 
animal growth and, on the other hand, on the growth rate 
and the thickness of back-fat determined on the live ani- 
mal. Selection of pigs with high daily gains insure that a 
breed, intended for meat production will more quickly 
attain the required slaughtering weight. Such pigs should 
have a thin layer of back-fat since the simultaneous selec- 
tion for thin back-fat permits the elimination from the 
breeding stock those pigs which attain high growth rate 
due to excessive accumulation of fat tissue. 

Such a selection will result in pigs which will produce 
more meat. They will also show a better utilization of 
their feedstuffs. 

As a continuation of previous studies (1976, 1976, 
1976) where early indexes for fattening growth and meat 
production were obtained, this work was undertaken to 
determine the interrelation between the level of activity 
of asparagine (AspAT) and alanine (ALAT) aminotrans- 
ferases during early growth (4 months) and the fattening 
rate - determined in practice on the live animal at an age 
of 6 months, and meat production. 

Material and Methods 

The material for this investigation comprised 91 Polish Landrace 
pigs (pbz) and 66 pigs of the Large-White Polish breed (wbp) from 
the state breeding farm at Lubiana. 

All specimens were nearly the same age (4 months _+ 2 weeks, 
and sex, sows only), and were randomly selected. 

The animals were kept under the same conditions with respect 
to location and feeding. The blood for the analyses was taken at 
age 4 months + 2 weeks from the anterior vena eava. Weight and 
back-fat thickness were determined two months later, at 6 months 
of age. 

Chemical analyses were repeated three times. The activity level 
of AspAT and ALAT in the blood serum was determined by Reit- 
man's and Frankel's method. 

0040-5752/79/0054/0117/$1.00 



118 Theor. Appl. Genet. 54 (1979) 

Fattening growth and meat utility of gilts were determined on 
the live animals. Fattening growth was evaluated accordingly to 
'live' rate of growth as described by Stahl (1955) and the meat 
utility according to a selection index of performance testing 
(Duniec et al. 1975). 

The thickness of back-fat was measured by an ultrasonic appa- 
ratus of the type USM-2F. 

The selective index was calculated for the Large-White Polish 
breed only. 

Statistically significant differences for AspAT and ALAT ac- 
tivity and 'live' growth rate were determined according to methods 
described by Mudra (1958). 

The correlation and regression coefficients between the activity 
of AspAT and ALAT and 'live' growth rate within breeds and the 
selective index of performance testing for the Large-White Polish 
breed were calculated from formulas given by Snedecor (1956). 

Results and Discussion 

Considerable differences in the activity level of AspAq 
and ALAT in the blood serum of pigs was observed (Ta- 

ble 1). 

Similar high individual variabilities of these indexes 

were also obtained by Suszkov (1971) and Derewi~skij 
(1970). The same observation was also made from studies 
performed on other farming animals. Ko~l~taj (1966), 
while investigating poultry, obtained a variability exceed- 

ing 30%. Guszkiewicz (1972), in investigating the level of 
activity of some enzymes in various cattle breedings, 
found similar variations. 

Differences with respect to breed for level of AspAT 
and ALAT activity and 'live' growth rate, are shown in 
Table 2. With respect to rate of growth, the examined pig 
breeds differed significantly. 

A similar result was obtained by Czarnecki (1976), 
who found that pigs of the Polish Landrace breed attained 
the same slaughtering weight three days earlier than the 
Large-White Polish breed. Within a weight range of 30-80 
kg, pigs of the Large-White Polish breed grow faster. 

Such results suggest the possibility for faster growth of 
Polish Landrace pigs during the initial period of growth as 
compared to the Large-White Polish breed. 

Table 1. Average values of activity of asparagine and alanine arninetransferases in blood serum, 'live' 
rate of growth and a selective index for pigs of the wbp and pbz breeds 

Breed No. AspAT activity ALAT activity 'Live rate of 
4 months age 4 months age growth to 6 

months age 

Selective index of 
performance testing 

13.40 15.20 432.40 
pbz 91 

S 11.65 6.34 46.21 

12.75 14.01 379.47 92.54 
wbp 66 

S 5.03 6.88 25.62 12.68 

= arithmetic mean, S = standard deviation 

Table 2. Differences between breeds in activity of amintransferases and 'live' range of growth 

Trait Breed X S n Sd Difference between 
the means 

Activity of pbz 13.40 11.65 91 
asparaganine 1.52 0.65 
aminetrans- 
ferase wbp 12.75 5.03 66 

Activity of pbz 15.20 6.34 91 
alanine 
aminetrans- 
ferase wbp 14.01 6.88 66 

1.05 1.19 

'Live' rate pbz 432.40 46.21 91 
of growth 
g/day wbp 379.47 25.62 66 

6.27 52.93 a 

a difference highly statistically different (P ~ 0.01) X = arithmetic mean, S = standard deviation, n = 
quantity, Sd = the denomination for the 'T' test 
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Table 3. Correlations between the blood biochemical indexes and 
meat yield and fattening growth of pigs 

Breed Correlated features no. r b 

AspATactivity and 66 0.276 a 1.407 
'live' rate of growth 

Large- ALAT activity and 66 0.018 0.072 
White 'live' rate of growth 

Polish AspAT activity and 66 0.354 b 0.892 
breed selective index 

ALAT activity and 66 0.132 0.265 
selective index 

Polish AspAT activity and 
Land- 'live' rate of growth 
race 

91 0.184 0.729 

ALAT activity and 91 0.347 b 2.33 
'live' rate of growth 

a statistically significant correlation coefficient (P ~ 0.05) 
b statistically significant highly correlation coefficient (P ~ 0.01) 
r = correlation coefficient, b = regression coefficient 

The breeds do not differ essentially in activity levels of  
AspAT and ALAT. Different results were obtained by 
Derewifiskij (1970). However, his studies were done on 
USSR breeds and not on Polish ones. 

The correlation and regression coefficients calculated 
in this work are shown in Table 3. In the Large-White 
Polish breed, the coefficient of  correlation between 
AspAT activity and mean 'live' growth rate was positive 
and statistically significant (r = 0.276) and the coefficient 
of  correlation between activity of  this enzyme and the 
index of  performance testing was also positive and signifi- 
cant (r = 0.354). A statistically significant and positive 
correlation between the activity of  ALAT and mean 'live' 
growth rate (r = 0.347) was found in the Polish Landrace 
breed. 

The correlation coefficients between the aminetrans- 
ferases and the indexes of  fleshiness and fattening growth 
are in agreement with other work. Smirnov (1968) ob- 
tained a positive correlation between the activity of  
AspAT and ALAT and the absolute weight gain of  pigs 
when fed by the mother. The coefficients were 0.392 for 
AspAT and 0.580 for ALAT. 

Smisek et al. (1969), in their investigations, calculated 
the interrelation between the activity of  aminotransferase 
(GOT) and intensity of  growth in Large-White breed (r = 
0.533). 

Gilman et al. (1973), working on the activity of  amino- 
transferases in the blood serum and its relation to effi- 
ciency of  pig fattening, obtained a positive correlation o f  
0.600 between the activity of  these enzymes and the in- 

dexes of  fleshiness. The author proposed that early selec- 
tion o f  pigs at age 3-4 months, based on the activity o f  
aminotransferases in the blood serum, could contribute to 
an increase in meat content and to an increase in fat con- 
tent. 

Positive and statistically significant coefficients of  cor- 
relation between the activity of  asparagine and alanine 
aminotransferases and indexes of  fleshiness (0.435 for 
AspAT, and 0.636 for ALAT) and between the AspAT 
activity and mean 'live' growth rate (0.460), were also 
calculated in the research of  Ko6win (1976) and Ko6win 
et al. (1976). 

Conclusions 

1. A significant positive correlation was found between 
the activity o f  AspAT and mean 'live' growth rate (r = 
0.276) as well as between the activity of  this enzyme and 
a testing selective index (r = 0.354) in the Large-White 
Polish breed. 
2. A positive correlation coefficient between the activity 
of  alanine aminotransferases and mean 'live' growth rate (r 
= 0.347) was found in the Polish Landrace breed. 
3. It is suggested that the AspAT level in the Large-White 
Polish breed and ALAT level in Polish Landrace breed 
may be useful as a criterion o f  selection, at an early stage 
of  growth (4 months) to predict future meat and fattening 
performance. 
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