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inhibi ts  the  appearance  of spon taneous  m a m m a r y  tumors  
in mice when  given cont inuous ly  as a s u p p l e m e n t  to the  
diet. 

Materials and methods. C3H/He female mice ma in t a ined  
in the  au thors '  l abora to ry  were used. Af ter  weaning  at  
23-25 days  of age, the  control  and T P A  groups were fed 
the  commercia l  diet  (CA-l:  CLEA J a p a n  Inc.,  Tokyo) 
only and  the  same die t  supp l emen ted  wi th  T P A  (Teijin 
Ltd. ,  Tokyo) in the  p ropor t ion  of 0.5%, respect ively,  ad 
l i b i t u m t h r o u g h o u t  the i r  lives. At  70-80 days  of age, one 
female was m a t e d  wi th  o n e  male and  the  concur ren t  
p regnancy  was p lanned  unt i l  the  s ix th  lac ta t ion  or m a m -  
m a r y  t u m o r  appearance .  Each  female was checked for 
pa lpabte  t umors  every  7 days  til l  16 m o n t h s  of age when  
all the  mice had  tumors  or died. 

Results and discussio~. As shown in the  Table,  m a m -  
m a r y  t u m o r  incidence was s ignif icant ly  lower in the  T P A  
group t h a n  in the  control  group af ter  6 m o n t h s  of age, 
and the  ra te  of increase of t u m o r  incidence was marked ly  
suppressed  dur ing 10-13 m o n t h s  in the  T P A  group. 
These results  clearly indicate  t h a t  T P A  feeding inhibi ts  
the  spon taneous  m a m m a r y  tumor igenes is  in mice. The 
average t u m o r  ages were 9.9 ~ 0.6 (S.E.)  and 7.8 • 0.3 
mon ths  in the  T P A  and  control  groups, respect ively,  and 
the  difference be tween  groups  was s ta t is t ica l ly  highly  
s ignif icant  (P  < 0.001). No difference be tween  groups 
was observed in t he  p a t t e r n  of estrous cycle, ill the  g rowth  
dur ing the  virginal  stage, in any  of the  i tems examined  as 
t he  indices of reproduc t ive  abi l i ty  (the in terval  be tween  
ma t ing  and par tur i t ion ,  the  l i t ter  size, the  average 
weights  of pups  on days  0, 12 and  20, t he  growth  ra te  of 
pups  and  the  rear ing rate) and fu r ther  in the  ages of mice 
t h a t  died wi thou t  tumors .  I n t r a t u m o r  in ject ion of T P A  

had  no effect  on the  growth  of Ehr l ich  carc inoma (solid 
form) 6. The d a t a  ob ta ined  herein suggest  the  hos t -media t -  
ed a n t i t u m o r  effect  of T P A  t h r o u g h  its homeos ta t i c  
act ion on the  body,  while the  precise mechan i sm has no t  
ye t  been unders tood.  The differences be tween  groups 
of the  m a m m a r y  t u m o r  incidence were smaller  af ter  
14 m o n t h s  t h a n  before 13 months ,  a l though  they  were 
still  s ta t is t ica l ly  s ignif icant  (P  < 0.05). They  m a y  be due 
to the  insuff icient  abi l i ty  of TPA in m a i n t e n a n c e  of the  
homeos tas i s  of the  body  in these  older ages. CAMX and  
Mooa~  7 and POTM~SlL and  GOLDFEDLER s repor ted  the  
di rect  inh ib i to ry  effect  of in te r fe ron  or its inducer  on 
m a m m a r y  tumor igenes is  in mice. The mode  of act ion of 
T P A  on m a m m a r y  tumor igenes is  is p robab ly  qui te  dif- 
ferent  f rom t h a t  of interferon.  

Zusammen/assung. Die F t i t t e rung  yon  Terephtha l -  
s/~ure h e m m t  die Bi ldung von spon tanen  Tumoren  der  
Milchdriise bet der  Maus. 
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The Production of Plasminogen Activator During Perfusion of Isolated Rabbit Kidneys 

As in the  renal  venous  blood in vivo there  is increase in 
f ibr inolyt ic  ac t iv i ty  1, also dur ing perfus ion of isolated 
k idneys  p lasminogen  ac t iva to r  appears  in the  out f lowing 
fluid f rom the  renal  vein ~. The a m o u n t  of the  ac t iva to r  
de tec ted  per  uni t  of t ime  can be used for calculat ing the  
enzyme l ibera t ion ra te  of the  kidney.  The value de t e rmined  
does no t  depend  on the  perfus ion ra te  bu t  is d e p e n d e n t  
upon the  compos i t ion  of the  perfus ing fluid and  the  
p rese rved  me tabo l i sm  of the  organ s . 

These s tudies  were unde r t aken  wi th  the  aim of clarify- 
ing the  effect  of the  compos i t ion  of the  perfus ing fluid and 
of the  preserved  me tabo l i sm of the  organ on the  q u a n t i t y  
of p lasminogen ac t iva to r  l ibera ted  as well as on the  a m o u n t  

of the  ac t iva to r  re ta ined  in the  organ af ter  perfus ion as 
compared  wi th  the  level of t he  enzyme in the  k idney  
de t e rmined  before examina t ion .  

Materials and methods. The k idneys  were r emoved  f rom 
the  rabb i t s  anaes thes ized  wi th  u re tane  af ter  previous  
hepar in  adminis t ra t ion .  The isolated organ was placed in a 
receptacIe in 0.9% NaC1 at  37~ The perfus ing fluid, 

1 K. BULUK and M. FURMAN, Experientia 18, 146 (1962). 
2 K. BULUK and M. MALOFIEJEW, Acta physiol, pol. 14, 371 (1963). 
3 A. ZUCH, T. JANUSZKO, K. BULUK and T. BIELECKI, Przegl. lek., 

in press (1972). 
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Fig. 1. Plasminogen activator in the 6 pairs of the rabbit kidneys: 
right kidneys -- 342 4- 76 U/g; 3814 _4- 520 U/organ; left kidneys 
-- 365 t 56 U/g; 3887 4- 662 U/organ. Significance differences in 
activator concentration: Z = 0,444; p > 0,6. 
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Fig. 2. Plasminogen activator in the kidneys perfused with Tyrode's 
fluid: a) kidneys before perfusion: 385 4- 63 U/g; 4065 4- 1176 U/ 
organ; b) kidneys after perfusion: 261 zt- 59 U/g; 2896 4- 768 U/ 
organ; c) fluid after perfusion: 1306 i 735 U. 
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Fig. 3. Plasminogen activator in the kidneys perfused with the 30~ 
vol. oxygenated erythroeyte suspension in T)rode's fluid: a) kidneys 
before perfusion: 318 4- 115 U/g; 3235 ~ 918 U/organ; b) kidneys 
after periusion: 314 -- 119 U/g; 3321 • 930 U/organ; c) fluid after 
perfusion: 2071 • 45~ U. 
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Fig. 4. Plasminogen activator in the NaCN-poisoned kidneys perfused 
with the 30% vol. oxygenated erythrocyte suspension in Tyrode's 
solution: a) kidneys before perfuaion: 401 =L 57 U/g; 4346 • 593 
U/organ; b) kidneys after perfusion: 318 ~ 81 U/g; 3558 4- 965 
U/organ; e) fluid after perfusion: 833 ! 149 U. 

also a t  37 ~ was i n t r o d u c e d  t h r o u g h  a c a n n u l a  in to  the  
rena l  a r t e r y  u n d e r  va r ious  pressures ,  d e p e n d e n t  on  t he  
per fus ion  r a t e  needed.  The  fluid f lowed ou t  t h r o u g h  a 
s imi la r  c a n n u l a  i n t r o d u c e d  in to  t he  r ena l  vein.  

To accompl i sh  t h e  pe r fus ion  e i t he r  o x y g e n a t e d  T y r o d e ' s  
f lu id  w i t h o u t  CaCI~ or 30% vol. o x y g e n a t e d  r a b b i t  
e r y t h r o c y t e  suspens ion  in t he  s ame  T y r o d e ' s  f luid was 
used. 

I n  4 expe r imen t s ,  before  t he  p r o p e r  per fus ion  w i th  
e r y t h r o c y t e  suspens ion  was pe r fo rmed ,  t h e  k idneys  h a d  
been  per fused  15 m i n  w i th  50 ml  of 0 ,9% NaC1 c o n t a i n i n g  
2 m g  of NaCN. 

In  order  to  d e t e r m i n e  t he  effect  of per fus ion  on t he  
p l a sminogen  a c t i v a t o r  c o n t e n t  of t he  kidneys ,  t he  organs,  
a f te r  r e m o v i n g  t h e  e r y t h r o c y t e s  and  t he  capsule ,  were 
cu t  in to  t h i n  slides a nd  homogen ized  for 5 m i n  in t h e  
presence  of T y r o d e ' s  f luid in t h e  p r o p o r t i o n  of 1 g of t he  
t i ssue  - 2 ml  of t h e  fluid. P l a s m i n o g e n  a c t i v a t o r  concen t ra -  
t ion  was d e t e r m i n e d  in t h e  s u p e r n a t a n t  o b t a i n e d  a f te r  
cen t r i fug ing  t he  ma te r i a l  a t  2000g for 15 rain. T he  a m o u n t  
of p l a sminogen  a c t i v a t o r  found  in t h e  whole  o r gan ' s  
s u p e r n a t a n t  was also ca lcula ted .  

P l a s m i n o g e n  a c t i v a t o r  levels in  t he  f luid per fus ing  t he  
k i d n e y  as well as in t i ssue  e x t r a c t s  were d e t e r m i n e d  in 
un i t s  4 b y  t h e  modi f ied  euglobul in  t e s t :  
p l a s m i n o g e n  a c t i v a t o r  in  un i t s  = 1 3 0 0 / t -  1300~to 
t - f ib r inoIys i s  t i m e  of t he  euglobul ins  o b t a i n e d  f rom 
d i lu ted  h u m a n  p l a s m a  c o n t a i n i n g  t he  m a t e r i a l  e x a m i n e d  ; 
to-control  f ibr inolys is  t i m e / p l a s m a  a c t i v a t o r  c o n t a i n e d  in 
t he  euglobul ins .  

The  effect  of pe r fus ion  on  t he  k i d n e y  p l a s m i n o g e n  act i -  
v a t o r  c o n t e n t  was  e s t i m a t e d  b y  m e a n s  of t he  S t u d e n t ' s  t- 
t e s t  for series of pa i r s  of m e a s u r e m e n t s :  t he  per fused  
k i d n e y  a n d  t he  non -pe r fused  one of t h e  same  r abb i t .  

Result and discussion. The  c o m p a r i s o n  of t he  supe rna -  
t e n t s  of t he  h o m o g e n a t e s  of pa i r s  of k idneys  of 6 r a b b i t s  
has  revea led  t h a t  t h e  left  k i d n e y  a n d  t he  r i g h t  one of t h e  
same r a b b i t  do no t  differ  s igni f icant ly ,  e i the r  in  r e l a t ion  
to t he  c o n c e n t r a t i o n  or to  t he  whole  a m o u n t  of p l a smino-  
gen ac t iva to r .  This  e s t i m a t i o n  a l lowed us to  d iscover  
w h e t h e r  the  e n z y m e  l i be ra t i on  i n to  t h e  rena l  ve in  affects  
t he  a m o u n t  of t he  a c t i v a t o r  r e m a i n i n g  in t h e  k i d n e y  a f t e r  
per fus ion  as c o m p a r e d  w i th  t he  q u a n t i t y  d e t e r m i n e d  in 
t he  non -pe r fused  one. 

The  a m o u n t  of p l a s m i n o g e n  a c t i v a t o r  found  in t he  
per fua ing  fluid a f t e r  1 h, pe r fus ion  of t he  r a b b i t  k i d n e y  
w i t h  T y r o d e ' s  f luid ave rages  1300 uni ts .  T h e  sum of t h e  
q u a n t i t y  of t h e  a c t i v a t o r  found  in t h e  per fused  k i d n e y ' s  
h o m o g e n a t e  a n d  de t ec t ed  in t he  f luid t he  k i d n e y  was 
per fused  with ,  is equa l  to  t h e  q u a n t i t y  of t he  a c t i v a t o r  
d e t e r m i n e d  in t he  second non-pe r fused  k idney  of t he  same  

an imal .  The  resul t s  of t he  e x p e r i m e n t s  on  6 pa i rs  of t h e  
k idneys  are shown in F igure  2. 

If  t he  pe r fus ion  of t he  k i d n e y  is pe r fo rmed  w i t h  t he  
30% vol. o x y g e n a t e d  e r y t b r o c y t e  suspension,  t he  a m o u n t  
of t h e  a c t i v a t o r  y ie lded over  1 h s p a n  is h ighe r  t h a n  2000 
uni ts .  Of p a r t i c u l a r  i n t e r e s t  is t he  t h a t ,  u n d e r  these  
cond i t ions  of perfus ion,  t h e  l i be ra t i on  of s ign i f ican t  
a m o u n t s  of t h e  a c t i v a t o r  in to  t he  pe r fus ing  fluid does no t  
d i m i n i s h  t he  q u a n t i t y  of t he  a c t i v a t o r  r e m a i n i n g  in t he  
organ.  This  is ev idenced  b y  the  compar i son  of t he  homo-  
g e n a t e  a c t i v a t o r  c o n t e n t s  of t h e  per fused  a n d  non -  
per fused  kidneys .  Thus  t he  a m o u n t  of t he  a c t i v a t o r  
l i be r a t ed  in 1 h b y  t he  k i d n e y  pe r fused  w i t h  a 30% vol; 
o x y g e n a t e d  e r y t h r o c y t e  suspens ion  can  be  r ega rded  as 
measu re  of t he  e n z y m e  p r o d u c t i o n  b y  t he  i so la ted  organ.  

W h e n  pr ior  to  pe r fus ion  w i t h  t he  o x y g e n a t e d  e ry th ro -  
cyte  suspension,  t he  k i d n e y  was po i soned  w i t h  NaCN, 
then ,  as in t he  case of pe r fus ion  w i t h  t he  T y r o d e ' s  fluid,  
on ly  a decrease  in o rgan  a c t i v a t o r  level  is observed .  On 
t he  o the r  h a n d ,  t he  a m o u n t  of t he  e n z y m e  l i b e r a t e d  in to  
t he  r ena l  ve in  is m u c h  lower t h a n  in t he  2 types  of t h e  
e x p e r i m e n t  descr ibed  above.  I t  shou ld  be  s t ressed t h a t  t h e  
e ry th rocy te s ,  h a v i n g  f lown t h r o u g h  t he  NaCN poisoned  
organ,  d id  no t  show a n y  signs of deoxida t ion .  

The  resu l t  p r e sen t ed  here  are in f a v o u r  of the  proposi -  
t i on  of k i d n e y  p l a sminogen  a c t i v a t o r  p r o d u c t i o n  and  i ts  
l i be ra t ion  in to  t h e  b lood 1, ~, 5, as well  as i n d i c a t i n g  t h a t  
the  a c t i v a t o r  p r o d u c t i o n  is possible  in v i t ro  p rov ided  t h a t  
oxygen  supp ly  is secured  and  o rgan  m e t a b o l i s m  m a i n t a i n -  
ed 6. 

Rdsumd. On a cons ta t6  que la p r o d u c t i o n  et  la s6cr~tion 
de l ' a c t i v a t e u r  du  p lasminog~ne  a lieu p e n d a n t  la  perfu-  
sion des re ins  du lap in  ~ l ' a ide  d ' u n e  suspens ion  d ' f i ry thro-  
cytes  oxygen~s.  
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