


Table 2 . Activity of some enzymes in  sem inal plasma of young b u l ls  d urin g  two stages  

of semen f re e z in g  in  l iq u id  n itro g e n

Bull
age Data Sperm con- centra-tion

109/ml

HD GOT LI3H IIIDH

I II I II I II I II

W
n <j\
a ^a »
cv aV

X
V
r

1,64
46.5

10.09
29.65
-0.732OC

15.85 858.95 1004.22 3404.08 3556.31 4965.92 
20.73 13-31 11.88 10.11 9.91 11.84 
-0.83xx -0.64** -0.77^ -O^S3™  j-0.64xx -0.54xx

5874.89
13.05
-0.60x

W
$ cr>
a «a n

dV

X
V
r

1.86
37.30

8.05 12.62 586.09 807.06 2466.04xx 2985.38 4102.04 5794.29 
27.62 20.59 13.37 7.09 11.44 11.03 12.82 12.37 
•o.To** -o.so** -0.54“  - O ^ * *  -0.55** -O.ec** -0 .32xx -0.39*

Sem inal plasma a f t e r  d i lu t io n  -  X XI > 0 .0 5
Sem inal plasma a f t e r  f re e z in g  and thaw ing - II 0 .0 1
r  -  c o r r e la t io n  c o e f f ic ie n t  between spermatozoa 

c o n ce n tra tio n  and enzyme a c t iv i t y  a t  d i lu t io n  
and fre e z in g -th a w in g  stage



Table 3 .  SOT  and HD a c t iv it y  i n  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/

Negative result of 
freezing
/less than 30?S of 
spermatozoa with fon
ward movements

Enzyme After After After After
dilution freezing dilution freezing

n 1 2 3 173 138 170
HD 5 5.37 6.24 5.74 9.01

V 45.82 62.16 65,52 63.65

n 124 175 139 175
GOT x 409.03 684.17 815.21 875.82

v 36.07 59.70 59.81 65.41



-.various enzymatic systems in reproductive tissues and in 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 of bull semen leads into an increase of the enzyme 
activity in the supernatant /Tab.2/. In case £>f HD, GOT, MDH and 
IDH there was a noticeable effect of semen dilution, so' 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 increase 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 in spermatozoa during semen freezing. Ejaculates were charac-
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t e r iz e d  by in c re a s e d  " le a k in g "  o f  th e  enzymes a lr e a d y  d u r in g  s e 

men d i l u t i o n  /GOT above 500  u n i t s  and HD above 4- u n i t s  in  s e m in a l 

p la s m a /, and t h is  th e y  were le s s  s u i t a b le  f o r  f r e e z in g  /T a b .5 / .

F a c to rs  w h ich  d e s tro y e d  c e l l  s t r u c tu r e  w e re , most p ro b a b ly ,  

osm otic and th e rm a l s t r e s s e s  induced  by t e c h n o lo g ic a l  p ro c e s s e s  

d u r in g  semen f r e e z in g  in  l iq u id  n i t r o g e n .  On th e  o th e r  h an d , h ig h  

v a lu e s  o f c o r r e la t io n  c o e f f i c i e n t s  between i n t e n s i t y  o f enzyme 

" le a k in g "  and sp erm atozo a c o n c e n tra t io n  su g g e s t t h a t  in  case o f 

e ja c u la t e s  o b ta in e d  fro m  young b u l ls  number o f th ese  c e l l s  may 

d i r e c t l y  e f f e c t  c ry o b io c h e m ic a l changes in  th e  semen and i t s  f u r t 

h e r  b io l o g i c a l  v a lu e .

SULLARY

I t  was n o te d  t h a t  p r e l im in a r y  assessm ent o f semen q u a l i t y  o f 

young b u l l s ,  made in  th e  b re e d in g  s t a t io n s ,  does n o t  show any r e 

l a t i o n  to  f u r t h e r  u t i l i t y  o f th e  semen in  th e  in s e m in a t io n  s t a 

t io n s ,  d e s p ite  s t r i c t  p h e n o ty p ic , g e n e t ic  and e n v iro n m e n ta l r e l a 

t io n s h ip s .  On th e  b a s is  o f b io c h e m ic a l a n a ly s e s  i t  was found  t h a t  

up to  1 8 th  month o f  l i f e  in t e n s iv e  changes o f th e  e n z y m a tic  s y s 

tems ta k e  p la c e  in  th e  r e p r o d u c t iv e  organs o f  young b u l l s .  These  

changes in c re a s e  s u s c e p t i b i l i t y  o f p la s m a tic  membranes to  c r y o b io 

c h e m ic a l c h an g es . S e le c t io n  o f b u l ls  c a r r ie d  o u t in  t h is  re s p e c t  

may be lo a d e d  w ith  an e r r o r .

ZUSAraZERFASSUNG

E s wurde f e s t g e s t e l l t ,  dass d ie  e r s te  Q u a l i t S t s b e u r t e i lu n g  

des J u n g b u lle n s p e rm a s  im  Z u c h t s t a l l ,  t r o t z  d e r  b e o b a c h te te n  h o -  

hen fe n o to p is c h e n , g e n e tis c h e n  und U m w e lt-A b h S a g ig k e ite n , k e in e  

V erb in d u n g e n  zu  d e r  s p 9 te re n  F o r tp f la n z u n g s n u tz u n g  in  den S t a -  

t io n e n  f t t r  K U n s tlic h e  Besamung, z e i g t .

A u f Grund d e r  b io ch em isch en  A n a lys es  wurde f e s t g e s t e l l t ,

.dass b is  zum A l t e r  von 1 8  llo n a ten  s ic h  im  F o r tp f la n z u n g s  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.

R E S U M E N

Se h a  a p re c ia d o  que e l  c o n tro l  p r c l i r a in a r  en l a  c a l id a d  d e l

semen de n o v i l l o s ,  r e a l iz a d o  en la s  e s ta c io n e s  de re p ro d u c c id n , no
1

dem uestra  n in g u n a  r e la c id n  eon sm  u t i l i d a d  p o s t e r io r  d e l  semen en  

la s  e s ta c io n e s  de in s e m in a c id n , no o b s ta n te  la s  e s t r i c t a s  r e la c i o -  

nes f e n o t f p ic a s , g e n ^ tic a s  y  a m b ie n ta le s . Sobre l a  base de lo s  a n a -  

l i s i s  b io q u fm ic o s  se ha en oontrado  que h a s ta  e l  18  m£s de ed ad , t i e -  

nen lu g a r  cambios in te n s iv o s  de lo s  s is te m a s  e n z im a tic o s  en lo s  o rg a -  

nos re p ro d u c to re s  de lo s  to ro s  jd v e n e s . l is to s  cambios aum entan l a  s u s -  

c e p t ib i l id a d  de la s  membranas p la s m £ tic a s  a  lo s  cam bios c r io b io q u r m i-  

co s . La se lecc i<5n  de lo s  to ro s  l le v a d a  a  e fe c to  b a jo  e s te  c r i$ e r io  

puede c o n d u c ir  a  s e r  e rrd n e a
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