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Table 2. Activity of some enzymes in seminal plasma of young bulls during two stages

of semen freezing in liquid nitrogen

Sperm HD GOT LI3H MDH
Data con-
cen-
tra- 1 11 1 11 1 11 | 1]
tion
109/ml
X 1,64 10.09 15.85 858.95 1004 .22 3404.08 3556.31 4965 .92 5874 .89
46.5 29.65 20.73 13-31 11.88 10.11 9.91 11.84 13.05
r -0.732Cc -0.83xx -0.64** -0.77n~ -ONSY J-0.64xx  -0.54xx -0.60x
X 1.86 8.05 12.62 586.09 807.06 2466.04xx 2985.38 4102.04 5794.29
37.30 27.62 20.59 13.37 7.09 11.44 11.03 12.82 12.37
r «0.TO**  -0.S0** -0.54* -ONn** -0 55** -0.ec** -0.32xx -0.39*
Seminal plasma after dilution - X Xl > 0.05
Seminal plasma after freezing and thawing - 11 0.01

r - correlation coefficient between spermatozoa
concentration and enzyme activity at dilution
and freezing-thawing stage



Table 3. SOT and HD activity in seminal plasma of young

bulls after dilution and freezing, depending

on the result of freezing

Positive result of freezing

/30% of spermatozoa with
forward movements/

Enzyme  After_ After _
dilution freezing
123 173
HD 5 5.37 6.24
\% 45.82 62.16
n 124 175
GOT X 409.03 684.17

\Y 36.07 59.70

Negative result of

freezin

/less than 3025 of
spermatozoa with fon-

ward movements

After _
dilution
138
5.74
65,52

139
815.21
59.81

After
freezing

170
9.01
63.65

175
875.82
65.41



—-.various enzymatic systems in reproductive tissues and iIn sperma-
tozoa. Transformations of these systems are especially intensive
untill 18 months of age. These phenomena result in different
susceptibility of spermatozoa obtained from particular bulls to
-cryogenic changes during semen freezing in liquid nitrogen.

Freezing ;f bull semen leads into an increase of the enzyme
activity iIn the supernatant /Tab.2/. In case £f HD, GOT, MDH and
IDH there was a noticeable effect of semen dilution, < that the
enzymes “‘leaked™ from spermatozoa. Taking into account that the-
se enzymes occur in the acrosome and of middle piece it can be
assumed that permeability of plasmatic membranes of these struc-
tures changes during semen dilution. This suggestion IS suppor-
ted by highly significant correlation coefficients between activi-
ty of the enzymes and spermatozoa concentration. Values of corre-
lation coefficients iIncrease during semen dilution and equilibra-
tion in both "age groups. GOT release is affected mostly by semen
dilution, whereas HD release - by the freezing-thawing stage. This
would point to biochemical immaturity of acrosome membranes, which
results in changes of membrane permeability during semen freezing.
It should be added that cryobiochemical changes differ in particu-
lare age groups of bulls.

Detailed statistical analysis showed that 35% of the ejacula-
tes under study, obtained from bulls at the age of 12 months, con-
tained spermatozoa especially susceptible to cryogenic changes. It
was also found that GOT and HD activity may constitute additional
information on the degree of destruction of cytoplasmatic membra-

nes iIn spermatozoa during semen freezing. Ejaculates were charac-
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terized by increased "leaking"” of the enzymes already during se-
men dilution /GOT above 500 units and HD above 4 units in seminal
plasma/, and this they were less suitable for freezing /Tab.5/.

Factors which destroyed cell structure were, most probably,
osmotic and thermal stresses induced by technological processes
during semen freezing in liquid nitrogen. On the other hand, high
values of correlation coefficients between intensity of enzyme
"leaking" and spermatozoa concentration suggest that in case of
ejaculates obtained from young bulls number of these cells may
directly effect cryobiochemical changes in the semen and its furt-
her biological value.

SULLARY

It was noted that preliminary assessment of semen quality of
young bulls, made in the breeding stations, does not show any re-
lation to further utility of the semen in the insemination sta-
tions, despite strict phenotypic, genetic and environmental rela-
tionships. On the basis of biochemical analyses it was found that
up to 18th month of life intensive changes of the enzymatic sys-
tems take place in the reproductive organs of young bulls. These
changes increase susceptibility of plasmatic membranes to cryobio-
chemical changes. Selection of bulls carried out in this respect

may be loaded with an error.

ZUSAraZERFASSUNG

Es wurde festgestellt, dass die erste QualitStsbeurteilung
des Jungbullenspermas im Zuchtstall, trotz der beobachteten ho-
hen fenotopischen, genetischen und Umwelt-AbhSagigkeiten, keine
Verbindungen zu der sp9teren Fortpflanzungsnutzung in den Sta-
tionen fttr KUnstliche Besamung, zeigt.

Auf Grund der biochemischen Analyses wurde festgestellt,

.dass bis zum Alter von 18 llonaten sich im Fortpflanzungs system
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des Bullen intensive Anderungen der Enzymystems ereignen, die
in einer wesentlichen Art die plasmatiechen Membrane der Jung-
bullenspermien auf kriogene SchSdigungen empfindlich machen.
Die in dieser Zeit geftlhrte strenge Selektion in Richtung der
Tauglichkeit zur Spermstiefktlhlung kann mit einem Fehler belas-
tet werden.

RESUMEN
Se ha apreciado que el control prclirainar en la calidad del
semen de novillos, realizado en las estaciones de reproduccidn, no
demuestra ninguna relacidn eon im utilidad posterior del semen en
las estaciones de inseminacidn, no obstante las estrictas relacio-
nes fenotfpicas, gen”ticas y ambientales. Sobre la base de los ana-
lisis biogufmicos se ha enoontrado que hasta el 18 m£s de edad, tie -
nen lugar cambios intensivos de los sistemas enzimaticos en los orga-
nos reproductores de los toros jdvenes. listos cambios aumentan la sus-
ceptibilidad de las membranas plasm£ticas a los cambios criobioqurmi-
cos. La selecci<5n de los toros llevada a efecto bajo este cri$erio

puede conducir a ser errdnea
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