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300 pmoles)  measured  by  t h e  t racer  s tudies  r ep resen t  
only a smal l  po r t ion  of the  changes  wi th in  t h e  ent i re  
leci thin *fact ion (46 to  93 nmoles)  suggest ing a much  
h igher  leci thin me tabo l i sm under  in vivo condi t ions .  As 
Figures  A and C indicates ,  no r h y t h m i c  changes  were 
found  for the  t h ~ m i d i n e  incorpora t ion  in to  DNA. 
These results  are also in accordance  wi th  t he  mi to t i c  ra tes  
shown in Table  II .  

Zusammen/assung. Es  wird  fiber den d iurnalen  R h y t h -  
mus  des Chol in-Einbaues  sowie des Gesamt-Lec i th in -  
Gehal tes  des glykogenfre ien Ehr l i ch-Le t t r6  M~tuse- 
Asci tes -Tumors  ber ichte t .  24stiindige H u n g e r b e h a n d l u n g  
der  M/~use 16scht diesen Effekt ,  w/~hrend cholinfreie Di/~t 
keinen Einf luss  auf den r h y t h m i s c h e n  Ver lauf  hat .  
T h y m i d i n - E i n b a u  in D N A  und Mitosera te  zeigen keinen 
d iurna len  1Rhythmus. 
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F i b r i n o l y t i c  I n h i b i t o r s  in  H u m a n  S e m i n a l  P l a s m a  

The f ibr inolyt ic  ac t iv i ty  in the  blood and body  fluids 
is a result  of the i r  concen t ra t ion  of f ibr inolyt ic  enzymes  
and  ir lhibitors respect ively .  Seminal  plasma, possesses a 
h igh  f ibr inolyt ic  ac t iv i ty  1. Act iva tors  of p lasminogen  
have  been d e m o n s t r a t e d  in th is  fluid2-~. Concerning the  
inhib i tors  of f ibrinolysis  it  has  been  shown t h a t  semi- 
hal  p la sma  conta ins  inhib i tors  of t r yps in  6-", bu t  ex ten-  
sive s tudies  of the  o ther  f ibr inolyt ic  inhib i tors  are lacking. 
We  therefore  t h o u g h t  it  l eg i t imate  to  s t u d y  semina l  
p la sma  wi th  respec t  to its f ibr inolyt ic  ac t iv i ty  and  i ts  
con t en t  of all known  inhib i tors  of such act iv i ty .  The 
samples  were examined  also for a n t i t h r o m b i n  I I I  and  
p lasminogen.  

Material and methods. The mater ia l  consis ted of 51 
males,  aged 18-41 years,  f rom the  Fe r t i l i t y  Clinic, 
Malta6 General  Hospi ta l .  Their  spe rm counts  were all 
w i th in  normal  l imits  (/> 20 milj /ml).  Semen samples  
w e r e  ob ta ined  af ter  3-5 days  of sexual  abst inence.  1 h 
af ter  the  sample  had  been  delivered,  i t  was cent r i fuged a t  
2,000 g for 15 min.  The s u p e r n a t a n t  was t h e n  decan ted  
and  s to red  at  - -20  ~ un t i l  analysed.  

The f ibr inolyt ic  ac t iv i ty  of the  seminal  fluid was de- 
t e rmined  on unhea t ed  and  hea t ed  plates,  and  the  resul ts  
were expressed  in m m  ~ of lysis lO. 

P lasminogen.  Immunolog ica l  m e t h o d  by  GANROT and 
NILt~HN 1~, as s l ight ly  modif ied  by  EKELUND et a l )  ~. 
Blood col lected wi th  eps i lon-aminocaproic  acid (EACA). 
Inh ib i to r s  of p lasminogen  ac t iva t ion  by  urokinase  
(urokinase inh ib i to r@ Clot m e t h o d  xz. 

Ant ip lasmin .  Caseinolyt ic  m e t h o d  by  SHA~ASH and 
1RIMON x~, as modif ied  by  EKELUND et al. ~=. =~-macro- 
globulin. Es te ro ly t i c  m e t h o d  a~. Tota l  an t i t r yps in  ac t iv i ty  
(TAT). Es te ro ly t i c  m e t h o d  ~s. e l_ant i t ryps in  was de te rmin-  
ed immunological ly .  Rocke t  m e t h o d  by  LAURELL 17. 

F ibr in / f ib r inogen  deg rada t i on  p roduc t s  (FDP) were 
de t e rmined  according to  t he  immunochemica l  m e t h o d  by  
NIL]~HN is in which  LAURELL'S rocket  m e t h o d  ~ was  used. 
EACA ~9 and  t h r o m b i n  was added.  Total  p ro te in  was 
de t e rmined  b y  the  m e t h o d  of I{JIELDAHL. The inhib i tors  
of which  there  were ha rd ly  de tec tab le  amounts ,  were 
checked  by  OUCHTERLONY techn ique  ~0. 

Results and discussion. The resul ts  are given in the  
Table.  The to ta l  p ro te in  con t en t  ranged  f rom 3.3 to 5.9 g/ 
100 ml. H u m a n  seminal  p la sma  has an inh ib i to ry  effect  
on the  f ibr inolyt ic  ac t iv i ty  of t r yps in  ~, ~, s, ~, ~a These 
t ryps in  inhib i tors  have  been  t h o u g h t  to inh ib i t  spe rm 
acrosomal  proteasesee-e~. In  t he  p re sen t  s t u d y  we found 
the  concen t r a t ion  of inh ib i tors  of t r yps in  to be low. They  
canno t  inh ib i t  the  f ibr inolyt ic  ac t iv i ty  of seminal  p la sma  

to any  appreciable  extent ,  bu t  t h e y  migh t  be sufficient  to  
have  a possible effect  on spe rm acrosomal  proteases .  

P lasmin  inhib i t ion  by  h u m a n  seminal  p la sma  has  been  
found by  HAENDLE et al. a, b u t  could no t  be conf i rmed by  
HIRSCI~tXUSER and  KIONKE 9. We found only an exceed-  
ingly small  inh ib i to ry  effect  of seminal  p la sma  on plas- 
rain. The f inding of low concen t ra t ions  of a~-macro- 
globulin and = l -an t i t ryps in  had  no demons t r ab l e  effect  in 
our  caseinolyt ic  an t ip l a smin  tes t .  

As far as we know, no earl ier  inves t iga t ions  are avail-  
able on the  inh ib i to ry  effect  of seminal  p la sma  on plas- 
minogen act ivat ion.  In  th is  s tudy  we found the  inhib i tors  
of urokinase- induced  p lasminogen  ac t iva t ion  to be pres-  
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Mean values of fibrinolytie components in human seminal plasma (percent of the content of a normal standard consisting of pooled serum 
from 20 healthy persons) 

No. of samples Mean 4- SD 

Fibrinolytic activity on unheated fibrin plates (ram ~) 
Fibrinolytic activity on heated fibrin plates (mm z) 
Plasminogen (%) 
Urokinase inhibitors (%) 
a2-macroglobulin (%) 
Antiplasmin (%) 
~l-antitrypsin ( % ) 
Total antitrypsin activity (%) 
Fibrin/fibrinogen degradation products ([~g/ml) 

51 1016• 
51 0 
20 traces 
42 2 5 •  
30 154-8 
20 traces 
18 1.34-0.8 
38 84-13 
51 0 

en t  in  on ly  low concen t ra t ions .  T he  f ib r ino ly t i c  a c t i v i t y  
on u n h e a t e d  f ib r in  p la tes  was high,  and  no  a c t i v i t y  was 
found  on  h e a t e d  pla tes ,  in a g r e e m e n t  w i t h  ear l ier  observa-  
t ions  8, 4, ~5 Hence,  t he  h igh  f ib r ino ly t i c  a c t i v i t y  of h u m a n  
semina l  p l a s m a  seems to be  due to t he  presence  of large 
a m o u n t s  of f ib r ino ly t i c  a c t i v a t o r s  in  assoc ia t ion  w i t h  
only  a low c o n c e n t r a t i o n  of f ib r ino ly t i c  inh ib i tors .  

Zusammen/assung. Die mensch l i che  Samenf l i i ss igkei t  
wurde  auf  ihre  f ib r ino ly t i sche  Akt ivi t /~t  u n d  auf  ihre  
I~onzen t r a t i on  y o n  I n h i b i t o r e n  de r  P l a s m i n o g e n a k t i v i e -  
r ung  (Urok inase inh ib i to ren) ,  A n t i p l a s m i n ,  ~2-Macro- 
globulin,  a t -An t i t ryps in ,  to t a l e  A n t i t r y p s i n a k t i v i t ~ t  
sowie P l a s m i n o g e n  u n d  A n t i t h r o m b i n - I I I  u n t e r s u c h t .  
Dabe i  w u r d e n  niedr ige  K o n z e n t r a t i o n e n  der  Inh ib i t o r en ,  

die auf  die hohe  f ib r ino ly t i sche  A k t i v i t ~ t  des Seminal -  
p l a smas  n n r  eine ger inge H e m m w i r k u n g  aus i iben  k6nnen ,  
gefunden.  
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A Carbohydrate Inhibitor of Cathepsin B Activity Associated with Haptoglobin 

H u m a n  p l a s m a  con ta ins  a t  leas t  6 d i f fe ren t  well  
cha rac te r i zed  p ro te inase  inh ib i to rs ,  r ecen t ly  rev iewed b y  
HEIMBURGER, HAUPT and  SCHWmK1 T h e y  cal led 
a t t e n t i o n  to t he  h i g h  c o n t e n t  of c a r b o h y d r a t e  res idues  of 
these  inh ib i to rs ,  m a i n l y  hexoses,  a ce ty lhexosamines  a n d  
sialic acid, and  t h e y  f u r t h e r  s t ressed t he  u n k n o w n  role of 
these  c o m p o n e n t s  as far  as enzymic  i n h i b i t i o n  was 
concerned.  T u r n i n g  to t he  lysosomal  c a t h e p s i n  B1 we 
r epo r t ed  in 1967 t h a t  h a p t o g l o b i n  pur i f ied  f rom Cohn ' s  
f r ac t ion  IV-4  showed a m a r k e d  i n h i b i t i o n  of c a t h e p s i n  B 
a c t i v i t y  0-. The  ques t ion  was a l r eady  a t  t h a t  t ime  left  open  
if t h i s  was  due  to  h a p t o g l o b i n  as such  or a n  assoc ia ted  
c o m p o n e n t .  D a t a  p r e sen t ed  be low sugges t  t h a t  h a p t o -  
g lobin  p r e p a r a t i o n s  seem to ca r ry  a g lucosamine-con-  
t a i n i n g  sacchar ide  wh ich  has  all t h e  p ro te inase  i n h i b i t o r y  
a c t i v i t y  found  in hap tog lob in .  

H a p t o g l o b i n  was p r e p a r e d  f rom clear yel low asci tes  
f luid s ampled  f rom mice  ca r ry ing  t he  E h r l i c h - L a n d -  
schl i tz  t u m o r  (15-20 days  a f t e r  i.p. i nocu la t i on  of 
2 x 1 0  ~ cells) b y  m e a n s  of a n  ace tone  p r e c i p i t a t i o n  
m e t h o d  followed b y  c o l u m n  c h r o m a t o g r a p h y  on  Sepha-  
dex G-200, equ i l i b r a t ed  w i t h  0.05 M p h o s p h a t e  buffer  
p H  7.0 and  w i t h  0.1 M NaCI added.  The  a b s o r b a n c e  a t  
280 n m  was m e a s u r e d  on  t he  e lua te  as well as t he  inh ib i -  
t o r y  effect  on  samples  of pu re  ca theps in  B1. T he  i n h i b i t i o n  
assays  were pe r fo rmed  accord ing  to  t h e  same sys t em as 
used for  a c t i v i t y  m e a s u r e m e n t s  of t h e  e n z y m e  s . The  
s u b s t r a t e  was b e n z o y l a r g i n i n e - 2 - n a p h t h y l a m i d e  ( BANA) /  

0.4 m g / m l  / in  a 0.05 M p h o s p h a t e  buffer  p H  6.0 con ta in -  
ng  5 m M  E D T A  + 4 m M  cys te ine  HC1 for ac t i va t i on .  

I n c u b a t i o n s  were pe r fo rmed  for  30 ra in  a t  40~ The  
reac t ion  was s topped  b y  added  TCA a n d  t he  re leased 
n a p h t y l a m i n e  was d iazot ized  and  assayed  a t  E ~  0 as 
usual .  

The  d issoc ia t ion  of t he  c a t h e p s i n  B i n h i b i t o r  f rom the  
h a p t o g l o b i n  p r e p a r a t i o n  was shown  in the  fol lowing way.  
S t a r t i n g  w i t h  a pur i f i ed  h a p t o g l o b i n  solut ion,  t h e  t o t a l  
i n h i b i t i n g  effect  c o n t a i n e d  in  t he  so lu t ion  was no t  changed  
fol lowing t he  a d d i t i o n  of a n  excess of haemoglob in .  
However ,  w h e n  th i s  so lu t ion  was ana lyzed  on  a S e p h a d e x  
G-200 co lumn  a t  p H  6.0 t h e  wel l -def ined h a p t o g l o b i n  
p e a k  h a d  d i sappeared .  A new c o m p o n e n t  appea red  nea r  
t he  e lu t ion  f r o n t  (Figure,  t u b e  No. I6-22)  r ep re sen t ing  
t he  h a e m o g l o b i n - h a p t o g l o b i n  complex,  a n d  t h i s  was  
l ack ing  all c a theps in  i n h i b i t o r  ac t iv i ty .  All  t h e  i n h i b i t o r  
a c t i v i t y  p rev ious ly  assoc ia ted  w i t h  t he  or ig ina l  h a p t o -  
g lobin  moie ty ,  appea red  in s t ead  l a t e r  a t  t he  end  of t he  
e lu t ion  (Figure,  t u b e  No. 30-40) ;  Th i s  new c o m p o n e n t  
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