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ties. Disc e lectrophoret ic  resolut ion was carried out  Oil 
columns of po lyacry lamide  geD ~ conta in ing 0 .15M 
e-aminocaproic  acid. 

Results and discussion. The electrophoret ic  profile in 
Figure  1 shows tha t  purif ied h u m a n  plasminogen 
(1 mg/ml)  at  p H  6.5, and af ter  incubat ion  a t  25~ for 
30 min  migra ted  as a single polydisperse major  zone 
(profile A). W h e n  incubated  wi th  porcine hear t  p lasmin-  
ogen ac t iva to r  (0.01 mg/ml)  a t  p H  6.5, the  h u m a n  plas- 
minogen migra ted  in a t  least  4 zones (profile B). W h e n  
porcine hear t  D N A - h u m a n  plasminogen complex  was 
incubated  wi th  porcine hear t  p lasminogen act ivator ,  the  
mix tu re  migra ted  in a t  least  2 zones. Profi le C of Figure  1, 
shows also reduced number  of migra t ing  zones, indicat ing 
l imi ted  ac t iva to r  ac t iv i ty .  Under  these exper imenta l  con- 
ditions, wi th  the  quant i t ies  used, the  porcine hear t  
ac t iva to r  was no t  de tec ted  on the  po lyac ry lamide  gel. 

Progressive decrease in the  release of caseinolyt ic  
ac t iv i ty  is seen in Figure  2, curve  a, where 3 ~g of porcine 
hear t  p lasminogen ac t iva to r  was added to incubat ion  
solutions of h u m a n  plasminogen and increasing amount s  
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Fig. 4. Inhibition of porcine heart activator-activation of human 
plasrninogen by porcine heart DNA. Human plasminogen was first 
incubated with 1, 3, and 5 [xg of porcine heart DNA to 1 mg of human 
plasminogen, at pH 6.2 and 25 ~ for 30 rain. Increasing quantities 
oi the porcine heart plasminogen activator was then added. Incuba- 
tion was continued for additional 30 min. The esterolytic (LMe) 
hydrolytic activity of each was finally determined 9. 

of porcine hear t  DNA.  Stronger  inhibi t ion of the  release 
of caseinolyt ic  ac t iv i ty  is shown by  curves b and c, 
where  5 ~g and 30 ~g of the  p tasminogen ac t iva to r  were 
added.  

The  inhib i tory  effect of increasing amounts  of porcine 
hear t  D N A  on the  ca ta ly t ic  release of es terolyt ic  (LMe) 
ac t iv i ty  f rom human  plasminogen is shown in Figure  3. 
Progressive inhibi t ion of p lasminogen ac t iva t ion  followed 
by  the  assay of t he  ac t iva ted  enzyme,  p lasmin ac t i v i t y  
released f rom the  act ion of 3, 15 and 20 ~g of porcine  
hear t  p lasminogen ac t iva to r  indicate  possible complex  
DNA-plasminogen  format ion.  The  esterolyt ic  ac t iv i ty  of 
p lasminogen-ac t iva to r -ac t iva ted  h u m a n  plasminogen in 
30 rain incuba ted  solutions is a func t ion  of the  concen- 
t r a t ion  of the  ac t iva tor .  However ,  the  esterolyt ic  ac t iv i ty  
decreases by  the  addi t ion  to the  p lasminogen solut ion of 
porcine hear t  DNA.  The  degree of inhibi t ion  depends  on 
the  rat io  of p lasminogen to DNA.  The inhib i tory  effect 
of D N A  on the  release O f es terolyt ic  ac t iv i ty  f rom h u m a n  
plasminogen is shown in F igure  4. 

The  results described could be in te rpre ted  as follows: 
H u m a n  plasminogen combined  wi th  porcine hear t  D N A  
forming a complex.  The  fo rmat ion  of this new class of 
D N A  complexes  was first  suggested by  the  work  of 
HOFSTXE 11 in which he described the abi l i ty  of chymo-  
t ryps inogen to form soluble s to ichimetr ic  complexes  wi th  
DNA.  The present  p re l iminary  observat ions  demon-  
s t ra ted the  fo rmat ion  of p l a sminogen-DNA complexes,  
and suggested the  ab i l i ty  of the  D N A  to pro tec t  the  
zymogen from the  act ion of a t issue p lasminogen ac t iva-  
tor .  Studies  are in progress a imed a t  the  abi l i ty  of the  
D N A  in the  complex  to pro tec t  the  zymogen from the  
act ion of var ious  p lasminogen act ivators .  

Rdsumd. Les r6sultats  de ces 6tudes d6mont ren t  la 
fo rmat ion  de <~complexes,> entre  l ' ac ide  d6soxyribonu-  
cl6ique et la ptasminog~ne. L 'ac ide  d6soxyribonucl6ique 
inhibe Fact ion  ca ta ly t ique  de la plasminog~ne humaine  
sur Ia plasmine.  
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Renal  venous bIood obta ined  f rom rabbit ,  dog or man  
dur ing surgery by  direct  punc ture  under  general  anaes- 
thesia shows an e levated f ibr inolyt ic  ac t iv i ty  1-a. High  
values of f ibr inogen degradat ion  products  (FDP) were 
founda in dog renal blood obta ined by  venous puncture .  
These exper iments  suggested an enhanced cont inuous  
fibrinolysis or iginat ing in renal  vessels. A cont inuous 
secretion of p lasminogen ac t iva to r  into the  systemic 
circulat ion was postula ted.  

Recen t ly  several  invest igators  found t h a t  renal  venous 
blood obta ined  by select ive ca the ter i sa t ion  had a s l ight ly 
higher  f ibrinolyt ic  ac t iv i ty  thai1 arterial  and peripheral  

Venous blood 4, 5 The  compar ison of t he se  l i te ra ture  da t a  
indicates t h a t  renal  venous  blood obta ined  by  direct  
punc ture  always showed much  higher  f ibrinolyt ic  a c t i v i t y  
than  the  renal  venous b lood  obta ined  by catheter izat ion.  
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Area of circulation 
Aorta 
M S.D. 

Left kidney vein Right kidney vein 
M S.D. M S.D. 

Fibrinogen mg/100 ml 297 4-147 
Euglobulin fibrinolysis min 200 4- 84 
Plasminogen units 0.83 4- 0.23 
Antiplasmin % inhibition 30 4- 13.3 
Thrombin time sec 17 4- 2.14 
Antithrombin VI time see 29 4- 2.8 
PS precipitate from plasma O.D. 0.38 4- 0.16 
PS precipitate from serum O.D. 0.08 4- 0.02 
Staphylococcal clumping titer 18.3 - 
FDP titer immunoassay 3.7 - 

302 -4-147 320 j_ 106 
196 4- 84 196 4- 81 

0.80 4- 0.15 0.87 4- 0.15 
38 4- 13.2 33 4- 11.6 
17 4- 2.70 17 4- 1.77 
29 4- 2.1 29 4- 2.6 

0.37 4- 0.14 0.38 4- 0.14 
0.08 4- 0.018 0.09 4- 0.014 

13.4 - 13.1 - 
4.0 3.7 - 

M, mean values of 13 determinations and standard deviation. 

Our r ecen t  s tudies  6,7 d e m o n s t r a t e  t h a t  renal  venous  
blood ob ta ined  by  very  caut ious  ca the te r i za t ion  has  t he  
same f ibr inolyt ic  ac t iv i ty  as per iphera l  venous  blood. 
In  t he  p re sen t  pape r  our earlier s t u d y  was comple ted  by  
de t e rmina t i on  of f ibr inolyt ic  ac t iv i ty ,  F D P  and  soluble 
f ibr in  m o n o m e r  complexes  (SFMC) level in b lood d r a w n  
f rom aor ta  and  renal  veins  by  ca the te r iza t ion .  

13 pa t i en t s  w i th  arteriosclerosis (2), renovascu la r  h y p e r  
tens ion  (6), pye lonephr i t i s  (1), obes i ty  (1), hype r t ens ive  dis- 
ease (2) and  colon cancer  (1) were examined.  The ca the te r s  
were in t roduced  t h r o u g h  the  femoral  ar ter ia  and  femora l  
vein  respec t ive ly  according to  the  SELDINGER'S m e t h o d  s. 
Serum and  c i t r a ted  or oxa la ted  p l a sma  were ob ta ined  by  
immed ia t e  cen t r i fuga t ion  and  deeply  frozen (--50~ 
All tes ts  were pe r fo rmed  s imul taneously .  Fibr inogel i  was  
de t e rmined  according to QIJICK 9, euglobul in  f ibr inolysis  
by  the  m e t h o d s  of KOWALSKI et  al. 1~ an t ip l a smin  by  the  
m e t h o d  of HAGAN et  al. n,  p l a sminogen  was  de t e rmined  
by  the  1V[ITCI-II~LL'S m e t h o d  1~ and  the  resul ts  expressed 
in un i t s  according to  ALKJAERSIG et  al. 13 

T h r o m b i n  t ime  and  a n t i t h r o m b i n  VI  t ime  were exam-  
ined according  to  WOROWSKI et  al. 3. The  a m o u n t  of 
SFMC in oxa la ted  p l a sma  and  sera was  eva lua ted  using 
the  t u rb id ime t r i c  m e t h o d  of LIPINSKI and  WOROWSKI 1~, 15. 
This  m e t h o d  consis ts  of select ive p rec ip i t a t ion  of SFMC 
by  p r o t a m i n e  sulfa te  a t  f inal  concen t ra t ion  of 0.1%. 
The increase of opt ical  dens i ty  a t  6190/k was recorded.  

The  a m o u n t  of F D P  and  SFMC in blood sera were also 
eva lua ted  b y  i m m u n o a s s a y  16 and  by  s taphylococca l  
c lumping  m e t h o d  17. Resul ts  are p r e sen t ed  in t he  Table.  
The values  of f ibr inolyt ic  ac t iv i ty ,  f ibrinogen,  p lasmin-  
ogen, an t ip lasmin ,  F D P  and  SFMC found in aor ta l  and  
renal  venous  b lood were qui te  similar.  

Our expe r imen t s  do no t  suppor t  hypo thes i s  of the  
p r o m i n e n t  role of the  k idney  in t he  ac t iva t ion  of f ibrin-  
olysis in t he  organism and  in t he  cont inuous  fo rma t ion  
of F D P  in the  k idney  circulat ion.  These observa t ions  do 
no t  exclude the  poss ib i l i ty  t h a t  k idney  m a y  release a 
large a m o u n t  of p l a sminogen  ac t iva to r  in to  t he  circula- 
t ion  in such s i tua t ions  as stasis,  stress, or vasodi la ta t ion .  
This  would  be in good ag reemen t  w i th  HOLEMANS and  
1VILYNARCZYK ls who found a s imilar  release of p lasmin-  
ogen ac t iva to r  following perfus ion of b o t h  dog k idney  
and  leg wi th  h i s t amine  solution.  Also MENON et al. 5 
found  e leva t ion  of f ibr inolyt ic  ac t iv i ty  in k idney  venous  
blood af ter  per fus ion  wi th  papaver in .  I t  seems t h a t  
d iscrepancies  be tween  the  resul ts  of var ious  expe r imen t s  
in  which  the  e leva ted  f ibr inolyt ic  ac t iv i ty  in renal  venous  
blood was or was  no t  observed  m a y  be d e p e n d e n t  on the  
t echn ique  of b lood drawing.  The degree of ac t iva t ion  of 
f ibr inolysis  in renal  venous  blood m a y  be connec ted  w i t h  

such factors  as t r a u m a t i z a t i o n  of the  k idney  vessels, 
s tasis  or stress. On the  o the r  hand ,  renal  venous  blood 
does no t  show, unde r  physiological  condi t ions ,  h igher  
f ibr inolyt ic  ac t iv i ty  t h a n  t h a t  of o the r  areas of circula- 
t ion.  The  physiological  impor t ance  of local f ibr inolysis  
in k i d n e y  t issue is no t  d isproved.  

Zusammen/assung. I m  durch  Ka the te r i s i e rung  gewon- 
nenen  Nieren;  und  A o r t e n b l u t  wurden  Euglobul inf ibr ino-  
lyse, Fibr inogen,  P lasminogen,  Ant ip lasmin ,  F ibr inogen-  
deg rada t ionsp roduk te  und  deren  16sbare F i b r i n m o n o m e -  
r enkomplexe  b e s t i m m t .  Signif ikante  Un te r sch iede  bezfig- 
lich des Verha l t ens  s~Lmtlicher K o m p o n e n t e n  des f ibr ino-  
ly t i schen  Sys tems  k o n n t e n  in den  u n t e r s u c h t e n  Gef/iss- 
gebie ten  n i ch t  fes tges te l l t  werden.  
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