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Experiments  with plasminogen act ivators  isolated f rom severa l  human t issues failed to reveal  
any difference in their  e leetrophoret ie  mobility. However,  such a difference in the case of 
t issue act ivators  and urokinase appeared at pH _>8.0. The rate of migrat ion of urokinase to- 
ward the cathode was g rea te r  than that of the t issue act ivators .  

Investigations have shown that tissue plasminogen activator is present in most tissues, mainly in the 
lysosomes of cells and the microsomes of endothelial cells of the blood vessel walls [7]. Fluctuations in 
the content of activator in different tissues and different individuals reveal no direct correlation between 
the content of the tissue activator and the functional properties of the organ [2]. On electrophoresis of a 
purified preparation of tissue activator, three bands are found, and only the fastest band possesses fibrin- 
olytic activity [8]. At least two activators are present in the tissues [4]: one is analogous to the blood ac- 
tivator liberated on injection of vasodilator drugs; the other is secreted from the intima of the vessel wall 
only under the influence of substances rupturing ionic and hydrogen bonds, such as 0.5 M potassium thiocy- 
anate. Ottolander et al. [9] consider that the concept of "tissue activator" is a collective term covering 
several substances. 

The properties of activators from several human tissues and urine were studied in order to identify 
and detect the isoenzymes. 

EXPERIMENTAL METHOD 

Material for investigation was taken from I0 cadavers. The tissues were taken not later than 24 h 
after death. The activators were isolated immediately or after the tissues had been kept at -25~ by the 
method of Astrup and Albrechtsen [3]. Eleetrophoresis was carried out in 1% Difco agar gel in 0.02 M 
phosphate buffer, pH 7.0-9.5, containing potassium thiocyanate solution, at room temperature and using the 
U]~F-I chamber on glass slabs measuring 9 • 12 cm. The potential gradient was 5 V/cm, the current 45 
mA, and the duration of electrophoresis from 2 to 4.5 h. After eleetrophoresis the surface of the gel was 
covered with a second thin layer of fibrin-agar gel containing plasminogen. 

The technique of preparation of preparation of the fibrin agar was as follows: 1.5% agar-agar gel in 
veronal buffer, pH Y.8, was heated until it had completed liquefied and was then cooled to 45~ A solution 
of thrombin (Kaunas Bacterial Preparations Factory) containing I00 units to 1 ml physiological saline was 
made up beforehand. Three parts of the liquefied agar gel were mixed with one part 0.6% fibrinogen solu- 
tion not purified from plasminogen, in veronal buffer, pH 7.8. Next, 1 ml of the thrombin solution was 
quickly added and stirred. The resulting mixture was used for the added layer. Preparations of bovine 
fibrinogen [6] or batches of fibrinogen produced by the Kaunas Bacterial Preparation Factory are suitable 
for this type of work. 

The surface  of the f ibr in-agar  gel gas covered with chromatography paper to accelera te  diffusion of 
the act ivator f rom the bottom layer  into the top (fibrin agar). The plates were dried at 37~ fixed with 2% 
acetic acid solution, and stained for protein with amido black 10B. For  one analysis 0.01 ml of act ivator 
isolated by the method of Astrup and Albrechtsen [3] was used. Urokinase was used for compar ison [1], 
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Fig. 1 Fig. 2 

Fig. 1. E lec t rophores i s  (from left to right) of u r o k i n a s e a n d o f p l a s m i n -  
ogen ac t iva tors  f r o m  the kidney, aor ta ,  and lymph glands for  a pe r iodo f  
4 h at pH 9.0. Light zones co r respond  to local izat ions of enzymes .  

Fig. 2. E lec t rophores i s  of p lasminogen ac t iva tors  ( f rom left  to right) of 
m y o m e t r i u m ,  endomet r ium,  and adrenals  and of urokinase  for  4.5 h at 
pH 8.0. Light zones co r respond  to loeal izat ions of enzymes .  

E X P E R I M E N T A L  R E S U L T S  

The p rope r t i e s  of ac t iva tors  isola ted f r o m  t i s sues  of the lung, bra in ,  hear t ,  aor t ic  wall,  lymph glands,  
adrenal  and p ros t a t e  glands, p e r i m e t r i u m ,  m y o m e t r i u m ,  and endomet r ium were  studied. T issue  ac t iva tors  
f r o m  the kidney and its pe lv is ,  the u r e t e r ,  and the u r ina ry  b ladder  also were  used as sources  for  isolat ion 
of urokinase.  Pa ra l l e l  e l ec t rophores i s  of eight ac t iva tors  isolated f r o m  different  t i s sues ,  of urokinase  and 
of human blood s e r u m  was c a r r i e d  out s imul taneous ly  on plates  measu r ing  9 • 12 cm. 

The ra te  of migra t ion  of the t i s sue  ac t iva tors  and urokinase  re la t ive  to the s e r u m  f rac t ions  migra t ing  
para l l e l  with them,  and also the magnitude of thei r  act ivi ty depended not only on the pH of the buffer ,  but 
also on the KCNS added to the sys tem.  With an inc rease  in the KCNS concentra t ion to 0.1 M, the act ivi ty 
and ra te  of migra t ion  of the enzymes  toward the cathode were  increased.  The opt imal  value of the hydrogen 
ion concentra t ion for  detection of t i s sue  ac t iva tors  by e l ec t rophores i s  is 9.0, for  urokinase  pH 7.8. 

In the exper imen t s  with ac t iva tors  isolated f r o m  the above-ment ioned t i s sue ,  no difference could be 
found between the i r  re la t ive  mobi l i t ies  by e l ec t rophores i s  at pH 7.0-9.0 (Fig. 1). However,  a difference b e -  
tween the e lec t rophore t ic  mobi l i t ies  of the t i s sue  ac t iva tors  and urokinase  did appear  at pH 8.0 (Fig. 2). The 
ra te  of migra t ion  of urokinase  toward the cathode was g r e a t e r  than that of the t i s sue  ac t iva tors .  

It can be concluded f r o m  these  resu l t s  that,  despite di f ferences  in the abil i ty of the t i s sues  to act ivate  
p lasminogen,  no difference can be found between the i r  e lec t rophore t ic  p rope r t i e s .  This sugges ts  that dif-  
ferent  t i s sues  contain the s a m e  ac t iva tor ,  but in different amounts.  However,  there  is no doubt whatever  
that the p lasminogen ac t iva tor  excre ted  in the ur ine differs substant ia l ly  f r o m  the t i s sue  ac t iva tors .  The 
view [5] that u rokinase  is a f i l t ra t ion product  of the t i s sue  ac t iva to r s ,  c i rcula t ing in the blood, into the ur ine 
is thus unconvincing. Urokinase is evidently an independent enzyme which differs  f r o m  the t i s sue  p l a smin -  
ogen ac t iva tors .  

Since all  ac t iva tors  mig ra t ed  as a single band at pH values f r o m  7.0 to 9.5, this sugges ts  that different  
t i s sues  contain bas ica l ly  the s ame  highly act ive enzyme which conver ts  p lasminogen into plasmin.  Bear ing 
in mind the rd la t ively  low sens i t iv i ty  of the method used in the p resen t  exper iments  to detect p lasminogen  
ac t iva to r s ,  the possibi l i ty  cannot be ruled out that t i ssue  p lasminogen ac t iva tors  with low act ivi ty were  not 
detected. Never the les s ,  the resolv ing  power of the method is sufficient for  dist inguishing between the p rop-  
e r t i e s  of urokinase  and of the other  t i s sue  ac t iva tors .  
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