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Biological study of changes in transaminases and lactate
dehydrogenase in the blood of heifers of different cattle
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Abstract

Biologically the most important factor that influences development of dairy and beef cattle breeding
is the selection of cattle. For this purpose, a detailed biological study of interior and exterior indicators,
which would reflect the breed features of cattle, is required. It is known that blood metabolites are
closely correlated with the level of milk production. In addition, metabolic reactions are extremely
consistent with each other. A special role is played by transaminases: alanine aminotransferase,
aspartate aminotransferase - blood plasma enzymes and lactate dehydrogenase, which catalyzes
the oxidation of lactic acid to pyruvic acid. In this regard, it is necessary to study the activity of these
enzymes in cattle of different breeds. Objective and tasks of the research. Objective of this paper
was to study the activity of AST, ALT and LDH in black-and-white Holstein, Simmental, Aberdeen-
Angus heifers, as well as in crossbred heifers (Simmental’'s Aberdeen-Angus). The experiments
involved all breeds, 10 animals from each, of similar age. The level of feeding of animals was the
same and corresponded to the level of their physiological state. Blood for the study of enzymes was
collected from the tail vein, before the morning feeding once in a month in the neonatal period, at the
age of 3, 6, 12 and 15 months. The activity of the AST, ALT and LDH enzymes was determined on a
Saphire 400 biochemical analyzer using standard BioSistems reagent kits. The experimental data
were processed using Student’s t-test in Microsoft Office Excel 2007. It follows from the analysis that
the activity of ALT, AST and LDH increases with increasing age of the heifers from birth to 15 months
of age. In the black-and-white Holstein and Simmental heifers the activity of ALT and AST is lower
compared to the compared group of Aberdeen-Angus breed and crossbred animals. Opposite data
were obtained in the study of the enzyme LDH; thus, the activity of LDH in the blood of black-and-
white Holstein and Simmental heifers is slightly higher compared to the group of Aberdeen-Angus
breed and crossbred animals.
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INTRODUCTION is played by lactate dehydrogenase - an enzyme that
. . reversibly catalyzes the oxidation of lactic acid to
The most important factor that influences

development of dairy and beef cattle breeding is the
selection of cattle. For this purpose, a detailed biological
study of interior and exterior indicators, which would
reflect the breed features of cattle, is required. It is
known that blood metabolites are closely correlated with
the level of milk production. In addition, metabolic
reactions are extremely consistent with each other.

A special role is played by enzymes: alanine
aminotransferase, aspartate aminotransferase - blood
plasma enzymes. The main function of transaminases is
reduced to the transfer of amino groups between amino
acids and keto acids. ALT and AST are common in the
tissues of the heart, liver, skeletal muscles, kidneys, less
in the pancreas, spleen, lungs. An equally important role

pyruvic, which is also crucial in the metabolism of cattle
(Dikson and Webb 1997). According to various authors,
the activity of enzymes varies in different periods of
ontogenesis. Vladimirov V.L., Milushev R.K. indicate
significant changes in AST activity in ontogenesis (Htwe
et al. 2016, Vladimirov and Milushev 1988, 1992). Other
authors suggest using this data when predicting the
growth and development of animals (Lopez Alonso et al.
1997, Rabbani et al. 2014, Trifonova 1976). The
literature includes data on that the indicators of these
enzymes stabilize at 9 months of age and the prediction
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Fig. 1. Changes in the activity of alanine aminotransferase in heifers of different breeds

of productivity is most effective at this moment
(Budinkova et al. 1985, Ersoy et al. 2017, Kyselovic and
Debreceni 1990, Stoianovskii et al. 1989).

In this regard, it is necessary to study the activity of
these enzymes in cattle of different breeds.

Objective and tasks of the research. The objective
of this paper is to study the activity of AST, ALT and LDH
in the black-and-white Holstein, Simmental, Aberdeen-
Angus heifers, as well as cross-bred cows (Simmental x
Aberdeen-Angus).

To accomplish this goal the following tasks should be
done:

1. To study the changes in the activity of lactate
dehydrogenase, alanine  aminotransferase  and
aspartate aminotransferase in the blood of different
breeds of heifers.

2. To conduct a comparative analysis of the data
obtained between the experimental groups of heifers of
different breeds.

MATERIALS AND METHODS

The object of the study was the heifers of Holstein
black-and-white breed, Simmental, Aberdeen-Angus
and a mixture of Simmental and Aberdeen-Angus
breeds. The experiments involved all breeds, 10 animals
from each. The level of feeding of animals was the same
and corresponded to the level of their physiological
state. Blood for the study of enzymes was collected from
the tail vein before the morning feeding once in a month
in the neonatal period, at the age of 3, 6, 12 and 15
months. The activity of the AST, ALT and LDH enzymes
was determined on a Saphire 400 biochemical analyzer
using standard BioSistems reagent kits. The
experimental data were processed using Student’s t-test
in Microsoft Office Excel 2007.
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DISCUSSION

Alanine aminotransferase. The study of ALT in the
blood of experimental heifers found that at birth the
concentration of this indicator in the black-and-white
Holstein and Simmental heifers was about the same.
The group of Aberdeen-Angus and crossbred animals
had a slightly higher concentration of ALT. There are no
statistically  significant differences between the
experimental groups of heifers during this period. The
changes in ALT in the blood of experimental heifers are
presented in Fig. 1.

The data show that in the neonatal period the activity
of ALT was: in Holstein breed - 118.6+3.1 nkat/l, in
Simmental - 125.8+3.6 nkat/l, in Aberdeen-Angus -
134.14£3.3 nkat/l and in crossbred animals - 143.1+4.2
nkat/l. By the age of 3 months, the ALT level in the blood
of Holstein heifers was 170.4+4.1 nkat/l, in Simmental -
187.7+3 nkat/l, and in Aberdeen-Angus - 197.1+3.9
nkat/l. The highest concentration of ALT at 3 months of
age was observed in the crossbreds - 221.3+4.1 nkat/l.
By six months of age, these values slightly increased in
all experimental animals, in Holstein - to 233.6+6.0
nkat/l, in Simmental - to 228.1+5.7 nkat/l, in Aberdeen-
Angus - to 232.7+5.1 nkat/l, in cross-bred animals - to
247.745.2 nkat/l.

Further, in the course of growth of animals, the
activity of alanine aminotransferase in the blood of
experimental heifers gradually increased. In cross-bred
heifers, the values of this indicator at 6 months of age
amounted to 247.8+5.2 nkat/l, which is 10% more than
in Simmental heifers. Other experimental heifers had
approximately the same ALT level in the blood. In the
Holstein breed, this indicator was 233.6+6.0 nkat/l, in
Aberdeen-Angus - 232.7+5.1 nkat/I.
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Fig. 2. Changes in the activity of aspartate aminotransferase in heifers of different breeds

By the age of 12 months, ALT activity continued to
increase. In the Holstein breed it was 247.3+6.6 nkat/l,
in Simmental - 253.1+5.4 nkat/l, in Aberdeen-Angus -
268.414.8 nkat/l and in the crossbred animals -
272.146.5 nkat/l. At 12 months of age, statistically
significant differences (P<0.05) were established
between the level of ALT activity in the black-and-white
Holstein breed, ALT in the Aberdeen-Angus breed and
crossbred animals. The maximum values of this
indicator were noted at the age of 15 months in
crossbred animals - 270.7+6.1 nkat/l; in the Aberdeen-
Angus breed the level of ALT was - 270.0+5.9 nkat/l. The
activity of this indicator was slightly lower in the Holstein
breed - 250.7+6.2 nkat/l, and in the Simmental breed it
was 251.7+4.6 nkat/l. At 15 months of age, statistically
significant differences (P<0.05) were established
between the level of ALT activity in the black-and-white
Holstein breed, ALT in the Aberdeen-Angus breed and
crossbred animals. Comparing the results of groups of
heifers of different breeds, it can be noted that higher
ALT activity was in heifers of the Aberdeen-Angus breed
and cross-bred animals (Simmental x Aberdeen-Angus).

Aspartate aminotransferase. A study of the AST level
in the blood of heifers showed that the course of
changes is similar to changes in ALT. The data obtained
are presented in Fig. 2.

In newborn calves, the AST level in their blood was
221.2-255.7 nkat/l. By the age of three months, the
values of this indicator in the experimental groups of
heifers increased, on average, by 15% and amounted to
287.713.9 nkat/l in the Holstein breed, 304.3+4.5 nkat/|
in the Simmental breed, Aberdeen-Angus - 322.414 .4
nkat/l; and in cross-bred heifers - 347.4+5.5 nkat/I.

By 6 months of age, the concentration of AST
continued to increase in the Holstein, Simmental,

Aberdeen-Angus heifers and crossbred animals to the
level of 337.2+4.5 nkat/l, 348.5+5.2 nkat/l, 352.2+6.1
nkat/l, 371.216.0 nkat/l, respectively. By the age of 12
months, the AST concentration in the blood of the heifers
continued to increase. It should be noted that since the
age of 3 months, the AST level in the blood was slightly
higher in the Aberdeen-Angus breed. By the age of 12
months, AST activity continued to increase. In the
Holstein breed it was 352.6 + 4.8 nkat/l, in Simmental -
366.3+5.3 nkat/l, in Aberdeen-Angus - 370.0+8.2 nkat/l
and in the crossbred animals - 368.0+4.5 nkat/l. At 12
months of age, statistically significant differences
(P<0.05) were established between the level of AST
activity in the Aberdeen-Angus breed and crossbred
animals and AST activity in the black-and-white Holstein
breed.

By the age of 15 months, the highest concentration
of AST was in the cross-bred heifers - 370.0+3.9 nkat/I.
In Aberdeen-Angus breed - 367.4+9.9 nkat/l. The least
active AST were in the black-and-white Holstein heifers
- 360.418.3 nkat/l and the Simmental heifers - 369.7+6.0
nkat/l. At 15 months of age, statistically significant
differences (P<0.05) were established between the level
of AST activity in the Aberdeen-Angus breed and
crossbred animals and ALT activity in the black-and-
white Holstein breed.

Thus, the level of AST in the blood has a tendency to
slightly exceed the productivity in the beef heifers,
compared to the group of dairy breeds.

Lactate dehydrogenase.The activity of this indicator
in all experimental animals at birth was about 2.0-2.1
nkat/l, that is, practically with no differences between the
groups established. The data obtained are presented in
Fig. 3.
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Fig. 3. Changes in the activity of lactate dehydrogenase in heifers of different breeds

Further, by the age of three months, the level of LDH
in the blood of the heifers slightly increased to 2.1-2.3
pkat/l. A slightincrease in this indicator in the heifers was
observed at 3 months of age. The level of LDH in 3-
month-old Holstein heifers was 2.3+0.4 mkat/l, and in
Simmental - 2.2+0.3 mkat/l. In beef heifers - Aberdeen-
Angus and crossbred animals, this indicator slightly
differed - 2.1+0.2 pkat/l and 2.3+0.3 pkat/l, respectively.

By the 12th month of age, no regular changes in the
level of LDH in the blood of the animals were
established; it was about the same as at 6 months of
age. Comparing this indicator in the experimental
groups, it can be seen that the level of LDH in the blood
at all ages was slightly higher in the dairy animals.

The activity of this enzyme in the Holstein breed was:
2.6£0.5 pkat/l, in Simmental - 2.4+0.4 pkat/l, in
Aberdeen-Angus - 2.4+0.3 pkat/l, in the crossbred
heifers - 2.4+0.3 pkat/l.

The maximum values of this indicator were noted at
15 months of age in Holstein breeds and amounted to

2.6%0.6 kkat/l, while in the Simmental breed the level of
LDH was 2.5+0.4 pkat/l. Slightly lower activity of this
indicator was in crossbred animals - 2.4+0.3 pkat/l.
Thus, the level of LDH in the blood tends to slightly
exceed the black-and-white Holstein heifers, compared
to the group of Aberdeen-Angus breed and crossbred
animals.

CONCLUSION

It follows from the analysis that the activity of ALT,
AST and LDH increases with increasing age of the
heifers from birth to 15 months of age. In the black-and-
white Holstein and Simmental heifers the activity of ALT
and AST is lower compared to the compared group of
Aberdeen-Angus breed and crossbred animals.
Opposite data were obtained in the study of the enzyme
LDH; thus, the activity of LDH in the blood of black-and-
white Holstein and Simmental heifers is slightly higher
compared to the group of Aberdeen-Angus breed and
crossbred animals.
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