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noted  t h a t  the  rise in p lasma amino  acid n i t rogen of 
d iabet ic  ra ts  was marked ly  reduced  by  adrena tec tomy.  
Cortisol res tored and  increased the  ra te  of rise of p lasma 
amino  acids of adrena lec tomized-d iabe t ic  rats.  I t  was also 
no ted  t h a t  in jec t ion  of adrenal  s teroids increases the  free 
amino  acid  concent ra t ions  of l iver  x~ and  muscle x2,~°. I n  
the  present  inves t igat ion,  r ibof lavin  deficiency has  been 
found to e levate  the  free amino  acid n i t rogen  concentra-  
t ions in l iver  as well as in p lasma and muscle.  I t  is there-  
fore possible that ,  apa r t  f rom accumula t ion  of free amino 
acids in l iver  due to reduced ox ida t ion  of amino  acids, 
there  occurs mobi l iza t ion  of amino  acids f rom the  break-  
down of per ipheral  t issue proteins,  resul t ing in e levat ion  
of free amino  acid  n i t rogen concent ra t ions  of liver, 
muscle  and p lasma in r ibof lav in  deficiency, This  is prob-  
ab ly  effected by  t h e  increased adrenal  cort ical  secret ions 
in r ibof lav in  deficiency ~x. 

Zusammen/assung. M/innliche Alb ino-Rat ten ,  45 Tage  
bet r ibof lav inarmer  Nahrung,  zeigten e rh6hten  Geha l t  
freien Aminos~ure-St icks tof fs  in Leber,  Muskel  und 

Plasma.  Die E r h 6 h u n g  scheint  durch  eine geste iger te  
Akt iv i t i i t  der  Nebennie renr inde  be im Ribof lav inmangeI  
herbeigef i ihr t  zu seth. 
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T h e  K i d n e y  a n d  F i b r i n o l y s i s  i n  M a n  

I t  is c o m m o n l y  known t h a t  oxygen  consumpt ion  by  the  
k idney  is v e r y  high. B o t h  h is tochemical  s tudies and deter-  
mina t ions  in renal  homogena tes  revea led  the  h ighes t  
known ac t i v i t y  of var ious  enzymes  in renal  tissue. The  
presence of a po t en t  t ryps ine  inhibi tor  and a p lasminogen 
ac t i va to r  (urokinase) was demons t r a t ed  in urine, bo th  
being supposedly  produced  by  the  kidney.  All these  cir- 
cumstances  just i f ied an  idea of a possible role of the  
k idney  in ma in t enance  and regula t ion of blood fibrino- 
ly t ic  ac t iv i ty .  W h e n  BULUK e t  al. 1,~ demons t r a t ed  in 
rabbi t s  t he  p o t e n t  effect  of t he  u re te r  obs t ruc t ion  or  of 
rena l  i schaemia  on the  f ibr inolyt ic  a c t i v i t y  in venous  
blood f rom the  corresponding kidney,  we decided to  s t udy  
this  p rob lem in man.  

I t  was done in 2 d i f ferent  ways :  (a) the  b lood p lasma 
f ibr inolyt ic  a c t i v i t y  and u r ina ry  p lasminogen ac t i va to r  
were de te rmined  in a large group of pa t i en t s  wi th  var ious  
renal  diseases and  compared  to those in hea l t hy  subjects.  
(b) Di rec t  de te rmina t ions  of f ibr inolyt ic  a c t i v i t y  in the  
blood p lasma f rom renal  veins. 

The  urokinase was de te rmined  according to the  pro- 
cedure  described in ano ther  paper  3 while t he  p lasma 
f ibr inolyt ic  a c t i v i t y  in the  euglobul in  f ract ion according 
to  KOWALSKI e t  al. 4. I n  t he  first  series i t  was found ~ t h a t  
no d is t inc t  difference in blood p lasma ac t iv i ty  occurs be- 
tween  the  hea l t hy  subjects  and  mos t  of those  wi th  renal  
disease. I n  u raemia  and nephrosis the  f ibr inolyt ic  ac t iv i ty  
was decreased (p < 0.01). The  urokinase e l iminat ion,  
however ,  decreased dis t inc t ly  (p < 0.01) in chronic glo- 
merulonephr i t i s ,  nephrosis  and uraemia  (Figure 1). A 
similar  phenomenon  seemed to appear  in renovascular  
obs t ruc t ion  bu t  t he  small  number  of pa t ien ts  did not  
al low a convincing evaluat ion.  

In  t he  second series the  blood was drawn by vein-  
punc tu re  in pa t i en t s  opera ted  on because of a uni la tera l  
renal  disease (hydronephrosis,  TB,  nephrocirrhosis).  The  
p lasma  f ibr inolyt ic  a c t i v i t y  in cubi ta t  and  renal  veins  
(the l a t t e r  on the  side of the  lesion) was de termined .  The  
ur ine f rom the  sick k idney  was t aken  by  the  pelvic  punc-  

ture  while f rom the  o ther  i t  was col lected th rough  a 
ca the t e r  inser ted a f te r  the  oppos i te  ure ter  had been 
l igated.  We  were not  able to demons t r a t e  any  difference 
in the  f ibr inolyt ic  ac t iv i ty  be tween  the  renal  and the  
cubi ta l  ve ins  while the  ur ine f rom the  damaged  kidney 
showed much  lower con ten t  of the  urokinase than  tha t  
f rom the  hea l thy  one (Figure 2). 

Af te r  some pi lo t  exper iments  we abandoned  fur ther  
s tudy  and these d a t a  h a v e  no t  ye t  been published,  be- 
cause - facing convinc ing  and  opposi te  resul ts  of BULUK 
research - we had m a n y  doubts  as to t he  t echn ique  of  our  
expe r imen t s ;  i t  is well  unders tandab le  t h a t  dur ing sur- 
gical  procedure  t he  k idney  and its vessels were mal-  
t rea ted ,  our  approach  was diff icult  and all was done in a 
hu r ry  in order  not  to d i s turb  the  surgeons, 

Now, af ter  m a n y  years  we have  re turned  5 to the  
p rob lem when a modern  technique  of select ive ca the te r i -  
zat ion of var ious  vessels has become avai lable.  We  took  
the  o p p o r t u n i t y  of ca the te r iza t ion  per formed  in order  to 
assess t he  renin ac t i v i t y  in 17 pa t ien ts  suspected to have  
reno-vascular  hyper tension.  The  renal  a r t e ry  obs t ruc t ion  
was prev ious ly  demons t r a t ed  by  select ive a r t e r iography  
and the  % of a r t e ry  nar rowing  was calculated.  Two  
ca the te rs  were inser ted in bo th  renal veins,  t he  th i rd  in 
the  hepa t ic  ve in  and  the  four th  in t he  v e n a  c a v a  ju s t  
above  its bifurcat ion.  The  deta i ls  of t he  p rocedure  are 
r epor t ed  in the  paper  by KOKOT et  a12. T h e y  h a v e  found 
the  typica l  behav iour  of renin a c t i v i t y ' i n  hor izonta l  and  
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Fig. 1. Fibrinolytic blood activity (open area), and urokinase content 
in urine (shadowed area) in: A, 32 healthy subjects; B, 6 cases of 
acute glomerulonephritis; C, 13 cases of pyelonephritis; D, 10 chronic 
glomerulonephritis; E, 9 nephroso-nephritis; F, 14 nephrosis; G, 11 
rend-vascular disease, H, 20 uraemia. 
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Fig. 3. Fibrinolytic activity in the blood samples simultaneously 
taken by selective catheterization. Open area: first sample taken in 
the horizontal position (mean values from 17 patients). Shadowed 
area: second sample drawn after 30 rain of tilting to 80 ° (mean from 
9 cases). 
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Fig. 2. {C), fibrinolytic activity in the blood drawn from cubitat vein 
and (A) from the damaged kidney (3 cases). (D), urokinase in the 
urine from the healthy kidney and (B) from the sick kidney (9 cases). 

ve r t i ca l  pos i t ions  as is k n o w n  in t he  un i l a t e r a l  k i d n e y  
ischemia .  

No d i s t i nc t  d i f ference  was  found ,  however ,  in  t h e  
p l a s m a  f ib r ino ly t i c  a c t i v a t i o n  b e t w e e n  b o t h  r ena l  veins ,  
v e n a  c a v a  a n d  h e p a t i c  ve in  (F igure  3). N e i t h e r  d id  t i l t i ng  
of t h e  p a t i e n t  p r o d u c e  a h ighe r  e l e v a t i o n  of t h i s  a c t i v i t y  
on  t h e  side of i s chemia  t h a n  in t h e  o t h e r  k idney .  The  same  
r a n g e  of a c t i v a t i o n  was  f o u n d  in t h e  b lood  d r a w n  f rom 
v e n a  cava.  However ,  t h e  r e t u r n  to  t h e  n o r m a l  p l a s m i n  
a c t i v i t y  in  t h e  b lood  t h a t  passed  t h r o u g h  t he  l iver  was  a 
c o n s t a n t  a n d  s ign i f i can t  p h e n o m e n o n .  No i n t e r r e l a t i o n  
was  found  b e t w e e n  t h e  r en in  a n d  f ib r ino ly t i c  ac t iv i t i e s  in  
t h e  s a m e  b lood  samples  f rom those  pa t i en t s .  

T h e  poss ible  s igni f icance  of p l a s m i n o g e n  a c t i v a t i o n  b y  
a r ena l  a c t i v a t o r  as  well  as i t s  p o t e n t i a t i o n  due  to  t h e  
i schaemia ,  r e cen t l y  b e c a m e  t h e  s t a r t i n g  p o i n t  for a new 
c o n c e p t i o n  of t h e  possible  m e c h a n i s m s  of r e n o v a s c u l a r  
h y p e r t e n s i o n  7,s. W e  c a n n o t  s u p p o r t  i t  no r  are  we able  to  
a d m i t  a p r e v a l e n t  role of t h e  k i d n e y  in t he  m a i n t e n a n c e  
a n d  r egu la t ion  of p l a s m a  f ib r ino ly t i c  a c t i v i t y  in  m a n .  T h e  
l iver  seems to  play- a n  i m p o r t a n t  role in  r e s to r ing  t h e  
e l eva t ed  f ib r ino ly t i c  a c t i v i t y  to  n o r m a l  l imits .  

C o n t r a r y  to  seeming ly  n o n - e m i n e n t  role of t h e  rena l  
a c t i v a t o r  in  t h e  r egu la t i on  of f ibr inolys is  in  t h e  blood,  i t s  
sec re t ion  on  t h e  o t h e r  side of t h e  r e n a l  ba r r ie r ,  i.e. t o  t h e  
ur ine ,  is c lear ly  d e m o n s t r a b l e .  So in m a n  t h e  r ena l  
a c t i v a t o r  passes  easi ly  in to  t h e  u r ine  (when  i t  is n a m e d  
urokinase)  b u t  van i shes  f rom t h e r e  in  ser ious  k i d n e y  
lesions;  m a y b e  i t  does n o t  p e n e t r a t e  so easi ly  in to  b lood  
c i r cu la t ion  a n d  c a n n o t  p l ay  t h e r e  a m a j o r  role in  t h e  
r e g u l a t i o n  of t h e  f ib r lno ly t i c  ac t iv i ty .  Some ev idence  
exis ts  t h a t  t h e  a c t i v a t o r  secre ted  in to  t h e  b lood  is 
d i f f e ren t  f rom t h a t  sec re ted  i n to  t h e  urineg,  l°,11 

Zusammen/assung. Vv'~ihrend N i e r e n o p e r a t i o n e n  vorge-  
n o m m e n e  Messungen  e rgaben ,  dass  e ine in d e r  F u n k t i o n  
s t a r k  e ingeschr i ink te  Niere  weniger  U r o k i n a s e  in d e n  U r i n  
aussche ide t ,  o h n e  dass  j e d o c h  die f ib r ino ly t i sche  Akt iv i t~ i t  
im V e n e n b l u t  z u n i m m t .  Es  wi rd  d a r a u s  geschlossen,  dass  
die Nie ren  ke ine  e rh eb l i ch en  M e n g e n  P l a s m i n o g e n - a k t i -  
v i e r e n d e r  Stoffe  a n  das  B l u t  abgeben .  
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