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The Occurrence 
Boar Spermatozoa 

Earl ier  x,2 it has  been shown t h a t  pheny lpyruv ic -  and 
p - h y d r o x y p h e n y l p y r u v i c  acid are somet imes  p resen t  in 
boar  semen  wi th  a low ferti l izing abili ty.  These acids are 
formed by  t r an samina t i on  of phenyla lan ine  and tyros ine  2. 
In  th is  communica t ion  more  da t a  abou t  these  t rans-  
aminases  will be repor ted.  

Material and melhod. In  all expe r imen t s  spe rma tozoa  
have  been  ob ta ined  by  centr i fuging the  e jacula te  a t  
3500 g for 10 min.  The spe rmatozoa  are washed  twice wi th  
5% sucrose solut ion and centr i fuged again. The precipi-  
t a t e  is t r ea ted  wi th  phospha t e  buffer  (pH 7.6) in a 
sonifier and the  solut ion ob ta ined  af ter  cen t r i fuga t ion  is 
t es ted  for t r ansaminase  ac t iv i ty  or is used for p repa ra t ion  
of ace tone  powder .  

The t r ansaminase  ac t iv i ty  is examined  by  incuba t ion  of 
the  p h o s p h a t e  conta in ing  solutions wi th  ~-ketoglutar ic  
acid and phenyla lan ine  a t  38 ~ for 1:/2 h. The keto  acids 
are inves t iga ted  by  th in- layer  ch roma tography ,  af ter  
which t h e y  are conver ted  in amino  acids and ident i f ied as 
such a. 

The acetone  powder  is ob ta ined  by  add i t ion  of acetone 
to the  above -men t ioned  phospha t e  conta in ing  solutions.  
The prec ip i ta te  is washed wi th  acetone  and dried in a 
desiccator.  

Results and discussion. (A) Incuba t ion  expe r imen t s  of 
pheny la lan ine  and the  p h o s p h a t e  conta in ing  solutions 
wi th  3 d i f fe rent  keto acids, viz. pyruvic  acid, c~-ketoglu- 
taric acid and oxalo acetic acid, revealed t h a t  e ketoglu- 
taric acid was most effective in fo rmat ion  of phenyl -  
pyruv ic  acid. Pyruv ic  acid was quite  ineffective,  bu t  
incuba t ion  wi th  oxalo acetic acid resul ted in fo rmat ion  of 
small a lnounts  of pheny lpyruv ic  acid. Most  p robab ly  this  
is due to  the  presence of small amoun t s  of ~-ketoglutar ic  
acid, which  are formed af ter  addi t ion  of oxalo acetic acid. 
After  incubat ion  wi th  ~ ketoglutar ic  acid r a the r  large 
amoun t s  of g lutamic  acid are formed.  Pheny la lan ine - t -  
~-ketoglutar ic  acid ~ pheny lpyruv ic  acid + glutamic  
acid. 

Surprisingly,  in mos t  cases a second keto acid is formed 
in addi t ion  to pheny lpy ruv ic  acid. After  reduc t ion  wi th  
hydrogen  it is conver ted  into an amino  acid wi th  a l{f 
value h igher  t h a n  t h a t  of leucine. {The unknown  amino 
acid will be indica ted  fu r ther  as B). B is lying on the  
ch roma tog rams  on the  produced  pa r t  of the  line leu, val, 
ala and  gly. This suggests  t h a t  B may  be an homolog  of 
leucine, for ins tance  c~-aminocaprylic acid. 

(B) Incuba t ion  exper iments  of the  p h o s p h a t e  conta in-  
ing solutions,  to which now ~-ketoglutar ic  acid has been 
added,  w i th  di f ferent  amino acids, viz. leucine, valine, 

Boar No. Date 
9.5.1969 19.5.1969 23.5.1969 

1 Seminal plasma 0.08 0.10 0.09 
Semen 0.08 0.28 0.14 
Spermatozoa 1.98 1.98 1.95 

2 Seminal plasma 0.09 0.02 0.04 
Semen 0.31 0.62 0.15 
Spermatozoa 1.85 1.98 1.78 

3 Seminal ptasma 0.36 0.19 0.21 
Semen 0.49 0.34 1.50 
Spermatozoa 1.80 1.82 2.50 

Transaminase activity (expressed as the extinction at 318 nm) after 
incubation of 1 ml scrninal plasma, 1 inl semen and of spermatozoa 
occurring in 0.5 nd semen with 20 ~tM phenylalanine and 20 p,M ~- 
ketoglutaric acid during 30 min at 38 ~ The spermatozoa are treated 
in a sonifier with 1 ml phosphate buffer. 

of Phenylalanine-  and a-Aminocapryl ic  Acid-cz-Ketoglutarate Transaminase  in 

glycine, alanine, tyrosine,  e -aminobu ty r i c  acid, fl-alanine 
and a-aminocapry l ic  acid, showed t h a t  tyros ine  and c~- 
aminocapry l ic  acid and  to a less degree leucine are t rans -  
amina ted .  The o the r  amino  acids do no t  react .  In  all cases 
the  fo rmat ion  of the  cor responding  keto acids could be 
d e m o n s t r a t e d  and  the  keto  acid formed af ter  incuba t ion  
wi th  e -aminocapry l ic  acid was seemingly  the  same as the  
unknown  ~-keto-B. This poin ts  also to  the  p robab i l i t y  
t h a t  the  amino acid B m u s t  be e -aminocapry l ic  acid. The 
amino acid B can be ob ta ined  by  boil ing the  spe rma tozoa  
wi th  hydrochlor ic  acid. 

(c) Incuba t ion  exper imen t s  showed t h a t  the  ace tone  
powder  has the  same proper t ies  as the  spe rma tozoa  in all 
respects,  even for the  fo rmat ion  of a-keto-B.  This  would  
imply  t h a t  the  amino  acid B mus t  occur in the  ace tone  
powder .  Af ter  hydro lys is  wi th  6 N  HC1, the  presence  of B 
could be shown.  

(D) Finally,  t he  presence  of pheny la lan ine-a -ke to -  
g lu tara te  t r ansaminase  is confirmed,  using the  assay of 
SCANDURRA and CANNELLA 4, in which  t h e y  de t e rmined  
the  pheny lpy ruv ic  acid. In  alkaline media  th is  co mp o und  
absorbs  s t rongly  wi th  a m a x i n m m  at  318 rim. The absor-  
bance  is read agains t  a zero t ime  b lank  conta in ing  alI 
reagents  bu t  wi th  N a O H  added  before e-ketoglutar ic  acid 
in order  to  p r ev en t  t r ansamina t ion .  

We inves t iga ted  1 ml  seminal  plasma,  1 ml semen and  
the  spe rma tozoa  ob ta ined  af ter  cen t r i fuga t ion  of 0.5 ml  
semen.  The spe rma tozoa  were t r ea ted  in a sonifier wi th  
1 ml of p h o s p h a t e  buffer.  In  the  Table the  results  are re- 
por ted  f rom 3 e jaculates  of 3 boars.  F r o m  the  fer t i l i ty  
records of the  A.I.  s ta t ion,  boar  No. 1 and No. 2 were of 
normal  fert i l i ty.  Boar  No. 3 was classified as hav ing  very  
low fert i l i ty.  I t  is ev iden t  t h a t  normal  boar  seminal  
p lasma has bu t  very  sl ight  t r ansaminase  act ivi ty .  The 
spermatozoa ,  however ,  do show a considerable  t rans-  
aminase  act iv i ty .  (An ext inc t ion  of 2.0 corresponds  wi th  
a convers ion of 0.5 ~M phenyla lan ine  dur ing  incuba t ion  
of 20 ~M phenyla lan ine  in 30 rain at  38 ~ The seminal  
p lasma of boar  No. 3 shows a r a the r  large t r ansaminase  
act ivi ty .  

\Vi th  the  aid of th is  method ,  it  seems possible to ob ta in  
in format ion  abou t  the  qua l i ty  of the  semen wi th in  2 h. 
Field expe r imen t s  in coopera t ion  wi th  the  d e p a r t m e n t  of 
artificial  insemina t ion  are going on. The resul ts  and a de- 
tai led descr ip t ion  of the  expe r imen t s  will be given soon 5. 

Zusammen/assung. Phenyla lan in -  und ~-Aminocapry l -  
s / tu re-=-Ketoglu tarsgure-Transaminase  konn te  in den 
Spermatozoen  des Ebers  nachgewiesen werden.  Mit tels  
A k t i v i t g t s b e s t i m m u n g  nach  SCANDURRA und CANELLA 4 
kann  berei ts  nach  2 S tunden  eine Quali t / i tsaussage fiber 
das Sp e rms  g e m a c h t  werden.  
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