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of t he  d y s t r o p h i c  p i g m e n t  ep i the l i um was be low t h a t  of 
t he  n o r m a l  p i g m e n t  ep i the l i um a t  age 5 days,  a f te r  wh ich  
t i m e  i t  was  s tead i ly  lower t h a n  n o r m a l  (Figure t3). 

To conclude,  our  f ind ings  show t h a t  in  a f fec ted  ra t s  
aged 10 to  15 days  (which coincides w i t h  t he  p o s t a n a t a l  
per iod  w h e n  cell d e a t h  occurs  m o s t  rapidly)  re t ino l  con- 
t e n t  increased,  whereas  t h e  a m o u n t  of r e t i ny l  es ters  was  
app rec i a lby  reduced.  T he  decrease  of r e t i ny l  es ters  
c o n t e n t  in  e p i t h e l i u m  cell layers  could  be  t he  conse- 
quence  of a defect ive  or a b s e n t  re t ino l  es ter i fy ing  ac t iv i ty .  
I t  is p r o b a b l e  t h a t ,  in t he  diseased eye, n o t  on ly  t h e  

p ro t e in  p a t t e r n  of t h e  r e t i n a  is defect ive  ~5 b u t  t h e  pig- 
meri t  ep i t he l i um m a y  also lack some e n z y m a t i c  pro te ins .  
R e t i n a l  h e r e d i t a r y  degene ra t i on  r e l a t ed  to  a def ic iency of 
severa l  p ro t e in s  would  be  t h e n  caused  b y  mul t igene t i c  
defect.  
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P u r i f i c a t i o n  o f  P l a s m i n o g e n  A c t i v a t o r ( s )  f r o m  H u m a n  S e m i n a l  P l a s m a  I 
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Fertility Laboratory o/ the Department o/ Gynecology and Obstetrics and the Coagulation Laboratory, University o~ Lurid, 
Allmiinna S]ukhuset, S-21d 01 Malm6 (Sweden), 1 September 7975. 

Summary. H u m a n  semina l  p l a s m a  con ta ins  an  a c t i v a t o r  of p l a sminogen  wh ich  was c h r o m a t o g r a p h i c a l l y  puri f ied.  
The  molecu la r  we igh t  was  d e t e r m i n e d  to be 67,000. 

The  convers ion  of p l a s m i nogen  in to  p l a s m i n  can  be  
effected b y  va r ious  n a t u r a l l y  occur r ing  ac t iva to rs ,  such  
as t i ssue  ac t iva to r ,  b lood  ac t iva to r ,  u r ine  a c t i v a t o r  
(urokinase)  a n d  t ryps in .  Also, in  s emina l  p lasma,  a n  
a c t i v a t o r  of p l a sminogen  ha s  been  foundS-% A p a r t  f rom 
i ts  phys io logica l  s ignif icance,  i t  is also of i n t e r e s t  in  t he  
sea rch  for  t h r o m b o l y t i c  enzymes .  

This  p a p e r  concerns  c h r o m a t o g r a p h i c  pur i f i ca t ion  a n d  
c h a r a c t e r i z a t i o n  of t he  p l a s m i nogen  a c t i v a t o r  in  h u m a n  
semina l  p lasma.  

Material and methods. Semen  samples  were o b t a i n e d  
f rom the  F e r t i l i t y  L a b o r a t o r y .  T h e y  were cen t r i fuged  a t  
15,000 g for  1 h and  t he  s u p e r n a t a n t  was decan ted .  60 ml  
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Fig. 1. Elution profile of seminal plasma on CM-Sephadex C-50 
(see text). 

of t he  clear  s u p e r n a t a n t  was  d ia lysed  in 3 • 2 1, 0.1 M 
ace t a t e  buffer ,  p H  5.0 for 3 • 12 h. A p rec ip i t a t e  formed,  
wh ich  was  r e m o v e d  b y  cen t r i f uga t i on  a t  15,000 g for  1 h. 
Th i s  p rocedure  was  repea ted .  

The  d ia lyzed  semina l  p l a s m a  w i t h  a v o l u m e  of 100 ml  
was m a d e  0.2 M in NaC1. Ion ic  exchange  c h r o m a t o g r a p h y  
was t h e n  pe r fo rmed  on a co lumn  of CM-Sephadex  C-50, 
4.4 X 10 cm ( P h a r m a c i a  F ine  Chemicals ,  Uppsa la ,  Sweden),  
in  0.1 M ace t a t e  buffer ,  pt-I 5.5, 0.2 M NaC1. The  co lumn  
was f i rs t  Muted w i t h  s t a r t i n g  buf fe r  a n d  t h e n  a l inear  
NaCl -g rad ien t  was app l ied  (0.2-0.5 M NaC1). F r a c t i o n s  
of 15 ml  were col lected a t  a flow r a t e  of 60 ml /h .  The  
a b s o r b a n c y  of each  f r ac t ion  was  r ead  a t  280 nm.  The  
i ib r ino ly t i c  a c t i v i t y  of t he  f r ac t ions  was t e s t ed  on  un -  
h e a t e d  a n d  p lasminogen- f ree  f ib r in  p l a t e sL  The  f ibr ino-  
lyr ica l ly  ac t ive  f rac t ions  were c o n c e n t r a t e d  b y  u l t r a f i l t r a -  
t i on  (Diaflo u l t r a f i l t r a t i o n  cell, m e m b r a n e  PM 10) p r io r  
to  gel f i l t ra t ion .  

GeI f i l t r a t i on  was pe r fo rmed  on a c o l u m n  of S e p h a d e x  
G-200, 2.5 • 100 cm ( P h a r m a c i a  F ine  Chemicals ,  Uppsa la ,  
Sweden),  in  0.02 M Tris-HC1, p H  7.4, 0.3 M tIC1. 5 ml  
of t he  c o n c e n t r a t e  was  appl ied.  F r a c t i o n s  of 5 ml  were 
col lected a t  a f low r a t e  of 18 ml /h .  The  a b s o r b a n c y  a n d  
f ib r ino ly t ic  a c t i v i t y  were  d e t e r m i n e d  as p rev ious ly  
descr ibed.  

The  molecu la r  we igh t  was  m e a s u r e d  on  a c o l u m n  of 
S e p h a d e x  G-100, 2.5 • 100 cm ( P h a r m a c i a  F ine  Chemicals ,  
Uppsa la ,  Sweden),  in  0.05 M Tris-HC1, p H  7.4, 0.1 M 
HC1. The  co lumn  was ca l i b r a t ed  w i t h  Blue  D e x t r a n  (Vo), 
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Fig. 2. Elution profile of seminal plasma on Sephadex G-200 (see 
text). 
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a n d  K~Cr01 (V,). C y t o c h r o m e  C, o v a l b u m i n ,  b o v i n e  
s e r u m  a l b u m i n  a n d  t r a n s f e r r i n  were used as reference  
subs tances .  

P o l y a c r y l a m i d e  gel e lec t rophores i s  was  pe r fo rmed  a t  
p H  9.5 accord ing  to ITIJERTI~N s. T he  gels were cu t  long i tu -  
d ina l ly  in to  2 ha lves ,  one of wh ich  was t h e n  cu t  in  2 m m  
t h i c k  slices. The  slices were e x a m i n e d  for f ibr i l lo lyt ic  
a c t i v i t y  b y  p u t t i n g  t h e m  d i rec t ly  in to  f ib r in  p la t e s  a n d  
i n c u b a t i n g  for 24 h. The  o t h e r  ha l f  was  s t a i ned  for  p r o t e i n  
w i t h  Coomassie  Blue.  

Results and comments. Cellular  f r a g m e n t s  a n d  sub-  
cel lular  e l emen t s  were  t h u s  r e m o v e d  f rom t h e  s emina l  
p l a s m a  b y  cen t r i fuga t ion .  T he  p rec ip i t a t e  fo rmed  d u r i n g  
dialysis  aga in s t  a ce t a t e  buf fe r  c o n t a i n e d  no  f ib r ino ly t i c  
ac t iv i ty .  
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Fig. 3. Molecular weight determination of seminal plasminogen 
activator (see text). 

W h e n  t he  cen t r i fuged  semina l  p l a s m a  d ia lyzed  to  
p H  5.5 was appl ied  to  a c o l u m n  of CM-Sephadex  ,a large 
a m o u n t  of t h e  p ro t e in  passed  t h r o u g h  t h e  c o l u m n  w i t h o u t  
be ing  b o u n d  (Figure  1). No f ib r ino ly t i c  a c t i v i t y  was  found  
in th i s  peak .  The  f ib r ino ly t i c  a c t i v i t y  was t h e n  e lu ted  
w i t h  a l inear  NaCl -grad ien t .  I n  o rder  to  exc lude  un-  
specific p ro t eo ly t i c  ac t iv i ty ,  i t  was  checked  t h a t  t h e  
ac t ive  f r ac t ions  h a d  no  a c t i v i t y  on  p lasminogen- f ree  or  
h e a t e d  f ib r in  p la tes .  

The  ac t ive  I l ac t ions  were c o n c e n t r a t e d  a n d  c h r o m a t o -  
g r a p h e d  on  S e p h a d e x  G-200. The  e lu t ion  p a t t e r n  is s h o w n  
in F igure  2. The  a c t i v i t y  was  e lu ted  in  t h e  second peak.  
A l t h o u g h  t he  a b s o r b a n c y  was low in  all peaks ,  t h e  proce-  
dure  r e su l t ed  in no  comple te  s e p a r a t i o n  as t he  a c t i v i t y  
did  n o t  coincide comple t e ly  w i t h  t he  second peak.  Th i s  
was  f u r t h e r  s h o w n  b y  e lec t rophores i s  in  p o l y a c r y l a m i d e  
gels, wh ich  revea led  5 d i f fe ren t  p r o t e i n  bands .  B y  sl icing 
t he  gels a n d  e x a m i n i n g  t h e  f ib r ino ly t i c  a c t i v i t y  in  t h e  
slices, i t  was  s h o w n  t h a t  t he  f ib r ino ly t i c  a c t i v i t y  d id  n o t  
coincide w i t h  a n y  of these  b a n d s .  T h u s  on ly  a m i n o r  
p o r t i o n  of t he  p ro t e in  in  p e a k  2 is c o n t r i b u t e d  b y  t h e  
f ib r ino ly t i c  ac t i va to r .  

The  molecu la r  we igh t  of t h e  s emina l  f ib r ino ly t ic  
a c t i v a t o r  was  e s t i m a t e d  b y  gel c h r o m a t o g r a p h y - o n  
S e p h a d e x  G-100. The  molecu la r  we igh t  was  d e t e r m i n e d  to  
67,000 (Figure 3). The  Kay on S e p h a d e x  G-100 was 0.177. 
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Binding of Mercury and Zinc to Cadmium-Binding Protein in Liver and Kidney of Goldfish (Caras- 
sius auratus L.) ~- '~ 
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Summary. Mercury  a n d  zinc, bes ides  Cadmium,  are i nco rpo ra t ed  in to  c a d m i u m - b i n d i n g  p r o t e i n  found  in l iver  a n d  
k i d n e y  of goldfish.  I n  t h e  liver,  t he  C d - B P  inco rpora t e s  more  zinc (40%) t h a n  in t h e  k i d n e y  (1.2%),  whi le  m e r c u r y  
show s imi lar  a f f in i ty  for t h e  C d - B P  of t h i s  two  o rgans  (17 and  12% respect ively) .  

I t  has  been  d e m o n s t r a t e d  t h a t  in  Various an ima l s  t h e  
a d m i n i s t r a t i o n  of c a d m i u m  increased  t h e  level  of a 
c a d m i u m - b i n d i n g  p ro t e i n  (Cd-13P), p r e s en t  in t he  soluble  
c y t o p l a s m a t i c  f r ac t ion  of l iver  a n d  k i d n e y  2-~. This  pro-  
te in ,  f i rs t  i so la ted  a n d  cha rac t e r i zed  f rom t h e  equ ine  
k i d n e y  cor t ex  5, has  been  f o u n d  able  to  b i n d  o t h e r  m e t a l s  
such  as m e r c u r y  a n d  zinc l-s. R e c e n t l y  t h e  C d - B P  has  
been  i so la ted  f rom t h e  l iver  a n d  k i d n e y  of fishes, a n d  i t  
seems t h a t  t he  phys i co -chemica l  cha rac te r i s t i c s  are s imi-  
lar  to  t he  C d - B P  iso la ted  f rom m a m m a l i a n  tissuesT, s. 
A l t h o u g h  t he  biological  f unc t i on  of C d - B P  seems to be  a 
de tox i ca t i on  m e c h a n i s m  for  c a d m i u m ,  some sugges t ion  
of a possible  role of C d - B P  in t h e  m e t a b o l i s m  of va r ious  
me ta l s  ha s  been  r e p o r t e d  in t he  l i t e r a tu re  9, x0. 

Since h e a v y  m e t a l s  r e p r e s e n t  e n v i r o n m e n t a l  p o l l u t a n t s  
f r e q u e n t l y  f o u n d  in  i n l a n d  waters ,  i t  s eemed  in t e r e s t i ng  
to  i nves t i ga t e  t he  c o n t r i b u t i o n  of C d - B P  to  t h e  d i s t r ibu -  
t i on  of c a d m i u m ,  m e r c u r y  a n d  zinc in t h e  l iver  a n d  k i d n e y  
of fish. 

E i g h t  goldf ish were i n j e c t e d  i .p.  w i t h  a m i x t u r e  of 
CdC12, HgC12 a n d  ZnC12 a n d  t h e i r  r ad ioac t ive  t r ace r s  
~~ 2~ a n d  65Zn, a t  a f ina l  dose of 30 nmoles  of each  

sa l t  pe r  single fish. Af te r  24 h,  t h e  f ish were  anes the t i z ed  
b y  u r e t h a n e  dissolved in t he  w a t e r  a n d  sacr if iced b y  
decap i t a t i on .  The  dissected l iver  a n d  k i d n e y  were minced  
a n d  homogen i zed  in 0.25 M sucrose  a n d  t h e i r  soluble  
c y t o p l a s m a t i c  f r ac t ion  s e p a r a t e d  b y  u l t r a c e n t r i f u g a t i o n  
a t  105,000 • g for 90 rain.  The  C d - B P  was isola ted f rom 
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