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I t  was though t  a t  f irst  t h a t  DMSO m a y  have  been 
act ing as weak decarboxylase  inhibi tor  bu t  this idea was 
discarded in view of the  following findings : a) No marked  
penet ra t ion  of 5 -HTP  was seen when the  amine was 
dissolved in DMSO indicat ing no per ipheral  decarboxylase  
inhibit ion,  b) When  DMSO is given 1 h prior to L-dopa, 
no pene t ra t ion  of the la t te r  is seen, indicat ing no reduct ion  
in per ipheral  decarboxylase  ac t iv i ty .  

The though t  t h a t  DMSO nlay  have  reacted chemical ly  
wi th  L-dopa to produce a dopa analogue capable of 
par t ia l ly  crossing the  B B B "  was also excluded since 
a) DMSO is a re la t ive ly  iner t  chemical  compound,  
b) increase in tubero- infundibular  f luorescence was noted 
following DMSO:L-dopa ,  c) dopa analogues do no t  
normal ly  fluoresce in tissue using this technique,  d) neo- 
s tr i tal  fluorescence was also increased following DMSO:  
L-dopa. 

I t  would appear  from the  above  findings, therefore,  
t h a t  DMSO is able to t ranspor t  L-dopa across the  blood 
brain barr ier  to some extent .  This  carrier  ac t iv i ty  is 
p robab ly  rapid, since any reasonable a m o u n t  of L-dopa 
in the  brain capillaries is quickly  conver ted  by dopa 
decarboxylase  to dopamine,  a substance t h a t  does not  
cross the  blood brain barrier. 

The findings m a y  offer an a l te rna t ive  possibi l i ty for 
increasing dopamine  levels in neostr i ta l  s t ructures  as 
opposed to massive doses of L-dopa alone or decarboxylase  
inhibi t ion followed by L-dopa 9. This  increase in brain 
dopamine  is of par t icu lar  interest  in the  t r e a t m e n t  of 
Parkinson 's  disease. 

Rdsumd. Le passage de la dopa g t ravers  la barri~re 
h6mato-enc6phal ique semble 8tre Iacilit6 par  le d im6thyl  
su lphoxyde  (DMSO) tandis  q u ' a u x  m~mes condit ions le 
5 -HTP  franchi t  ce t te  barri~re seulement  darts une r6gion 
trgs l imit6e de l ' hypotha lamus ,  chez les rats. 
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P l a s m a  K i n i n o g e n  in E x t r a c o r p o r a l  C ircu la t ion  and the  Inf luence  of a P r o t e a s e  Inhib i tor  f r o m  
B o v i n e  Lung  

I t  is well known that ,  in ex t racorpora l  c irculat ion wi th  
hear t - lung machine,  blood c lot t ing sys tem and fibrinolysis 
are act ivated.  The relat ionship of blood clot t ing sys tem 
and fibrinolysis to the  kininogen kinin system (EISEN 1) 
suggests also all ac t iva t ion  of the  kinin forming sys tem 
in ext racorpora l  circulation. This  paper  is concerned wi th  
the  changes of p lasma kininogen level in ex t racorpora l  
circulat ion and the  influence of the  kal l ikrein- trypsin-  
inhibi tor  Contrykal  | 

Material and methods. The studies have  been carried 
out  in 14 pat ients  (5-44 years old). In  these pat ients  
open hear t  surgery wi th  hear t - lung machine  was per- 
formed (12 a t r ia l  septal  defects, 2 stenosis of the  pu lmonal  
valvula) .  The  average perfusion t ime  was 65 min  in the  
range of 35-105 min. We used a hear t - lung  machine  
developed by STRUSS and SCHOBER 2. The blood was 
carried wi th  a p u m p  of the  DE BAKEY-Type wi th  a 
max ima l  perfusion vo lume  of 6000 ml per  min. The oxy-  
genizat ion was performed wi th  a d isc-oxygenator  of 
Kay-Cross. The  perfusion was carried out  in hypo-  
the rmia  (30-32~ wi th  the  aid of a hea t -exchanger  of 
GONDEL ~. The hear t - lung machine  was filled wi th  hepar-  

inized fresh blood (2500 I U  Hepar in -Rich te r  | Budapes t  
per  500 mI blood), low molecular  dext ran  prepara t ion  
(Infukoll  M 40 | V E B  Serumwerk  Bernburg) and a 
glucose solution of 5%. Per  l i tre haemodi lu t ion  (25 mt 
per kg) 5000 I U  Hepar in  were added. 500 I U  Hepar in  
per kg were given to the pat ient .  The action of Hepar in  
was inhibi ted with  p ro tamin- t i t r a t ion  after  perfusion 
was finished. The  blood conduct ing par ts  of the  hear t -  
lung machine  used by  us were not  siliconized. 

For  the  de te rmina t ion  of p lasma kininogen the  blood 
was t aken  f rom pat ients  f rom the  cubi ta l  ve in  wi th  a 
siliconized and heparinized syringe, f rom the  extra-  
corporal  circuit  into a siliconized tube. The  t ime  course 
of drawing the  samples was as follows: 1 day before 
opera t ion  (taken f rom patients),  5 min  of perfusion, 
30 rain of perfusion, 60 min  of perfusion, 2 h after  per- 

t V. EISEN, Br. med. Bull. 20, 205 (1964). 
2 F. STRUSS and K. L. SCHOBER, Dte GesundhWes. t7, 1684 (1962). 
a W. GONDEL, Medizintechnik 3, 208 (1963). 
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Plasma kininogen during and after extracorporal 
circulation. Abscissa: time. Ordinate: Kininogen 
in bradykinin-equivalents [zg/ml. White columns: 
without protease inhibitor. Black columns: with 
protease inhibitor. Vertical bars are standard error 
of mean. 
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fusion, 24 h and 1 week after  opera t ion  ( taken f rom 
patients) .  The  p lasma kininogen was es t imated  wi th  the  
me thod  of DIxlZ and CARVALHO 4. The biological ac t iv i ty  
of the  samples was calculated wi th  the  4-point  me thod  
on the  isolated guinea-pig ileum. Synthe t ic  b radyk in in  
(VEB Berl in-Chemie 5) was used as s tandard.  The  con- 
cent ra t ion  of p lasma kininogen is expressed in ~xg brady-  
kinin per ml  p la sma  released by  t ryps in  incubat ion  
(BEq  ~g/ml). 

The  first series (8 patients)  did not  get  any  protease 
inhibi tor .  The  second series (6 patients)  were t rea ted  
wi th  the  kal l ikre in- t ryps in- inhibi tor  Contrykal  ~, (VEB 
Arzne imi t t e lwerk  Dresden). The  inhibi tor  ac t iv i ty  of this 
protease inhibi tor  is expressed in ant i - t ryps in-uni ts  
(ATrU). 1 A T r U  inhibi ts  the  ac t iv i ty  of 1 t ryps in-uni t  
(according IUB).  I n  the s tar t ing of perfusion 20,000 
A T r U  Contrykal  | were given into the  hear t - lung  machine,  
20,000 A T r U  were adminis tered  to the  pa t i en t  during the  
perfusion and 20,000 A T r U  Contrykal  | were appl icated 
to the  pa t i en t  af ter  perfusion was finished. 

The  s tudent - l - tes t  was used in the  s ta t is t ical  eva lua t ion  
of the  da t a  (p 1% ). All values are expressed as mean  
plus or minus  s tandard  error of mean.  

Results.  F i rs t  series - without protease inhibitor. After  
a perfusion t ime  of 5 rain the  kininogen conten t  of p lasma 
is not  s ignif icant ly  different  from the  va lue  1 day  before 
operat ion.  Dur ing 30-60 rain of perfusion the  kininogen 
level  drops bu t  not  to  a s ignif icant ly  different  level  
compared  wi th  the  va lue  of 5 rain perfusion. However ,  
2 h af ter  perfusion is finished, the  p lasma kininogen 
reaches a level  which is s ignif icant ly lower than  the  level 
af ter  5 rain perfusion. 24 h af ter  opera t ion  the  initial 
kininogen conten t  is regained (Figure). 

Second series - with protease inhibitor. The kininogen 
con ten t  of p lasma does not  change s ignif icant ly  dur ing 
and af ter  ext racorporaI  circulation.  The  kininogen values  
of the  first  and second series are s ignif icant ly different  
2 h af ter  perfusion is f inished (Figure). 

The  decrease of p lasma kininogen level dur ing and after  
ex t racorpora l  c irculat ion and the  p reven t ion  of kininogen 
deplet ion wi th  the  protease  inhibi tor  refer to an ac t iva t ion  
of the  k in in-forming sys tem in ext racorpora l  circulation. 
The  mechan ism of kinin format ion  m a y  be related to 
the  ac t iva t ion  of fibrinolysis and blood clot t ing system 
in ex t racorpora l  circulation.  I t  can be supposed tha t  the  
c o m m o n  l ink which ini t ia tes  each of these processes is 
the  H a g e m a n  factor.  The  H a g e m a n  factor,  ac t iva ted  by 
contac t  of blood wi th  glass and other  adsorbing surfaces, 
ac t iva tes  not  only  p lasminogen and p lasma th rombo-  
plas t in  an tecedent  bu t  also the  kinin-forming sys tem 
(MARGOLIS6, WEBSTER~). The  kinin format ion  in this 
condi t ion can be achieved bo th  by ac t iva t ion  of kalli- 
kreinogen induced by  H a g e m a n  factor  and p lasmin and 
by  the  pro teo ly t ic  act ion of p lasmin on kininogen 
(EISENS). 

Besides the  ac t iva t ion  of H a g e m a n  factor,  another  
mechan ism of ldnin format ion  can be discussed. TICE 
et a12 suggested, as a cause of increased fibrinolysis 
dur ing hypo the rmic  perfusion in open-hear t  surgery, the  
ac t iva t ion  of lysosomal hydro ly t ic  and proteoly t ic  en- 
zymes. Lysosomal  kininogenases m a y  also influence the  
p lasma kininogen conten t  in ex t racorpora l  c irculat ion 
in cases of hypothermia .  

A decrease of the  pIasma kininogen level  was found by 
GOMAZKOV 1~ in exper iments  on rabbi ts  dur ing blood per- 
fusion through glass cuvet tes .  Using siliconized cuvet tes  
no change of p lasma kininogen could be observed.  The  
au thor  discussed kinin format ion  induced by glass con tac t  
as the  cause of the  fall of systemic blood pressure, blood 
p H  and body  t empera tu re  in his exper iments .  But  it  
seems difficult  to recognize whether  kinins p lay  a role in 
the  ve ry  complex  haemodynamic  changes dur ing and 
af ter  ex t racorpora l  circulation. However ,  as described 
in this paper,  t r e a t m e n t  wi th  a kal l ikre in- t rypsin- inhibi tor  
could be of use not  only for inhibi t ion of fibrinolysis 
(MAMMEN et al. n) bu t  also for p reven t ion  of decrease of 
kininogen in ex t racorpora l  circulation. 

Zusammen/assung .  Beim ext rakorporMen Kreislauf  mi t  
der Herz-Lungen-Maschine  wurden  die Ver~nderungen 
des Kininogengehal ts  im P lasma und ihre Beeinflussbar-  
kei t  m i t  einem Pro teasen- Inh ib i to r  untersucht .  Der  be- 
obachte te  Abfal l  des Kininogenspiegels  im P lasma  w~h- 
rend und nach der Perfusion und die H e m m u n g  der 
Kininogendeple t ion  mi t  dem Pro teasen- Inh ib i to r  spre- 
chen fiir eine Akt iv ie rung  des Kin inogen-Kin in -Sys tems  
im ext rakorpora len  Kreislauf.  Beziehungen zur Akt ivie-  
rung  des f ibr inolyt ischen Sys tems werden angenommen.  
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B r o n c h o d i l a t o r  Act iv i ty  of P r o s t a g l a n d i n  E 2 w h e n  A d m i n i s t e r e d  by A e r o s o l  to T h r e e  Spec i e s  

The prostaglandins  are a series of h y d r o x y  unsa tu ra ted  
f a t ty  acids widely  d is t r ibuted  th roughou t  body  tissues. 
Depending  upon the  species, pharmacologic  preparat ion,  
and type  of compound  studied, the  prostaglandins  can 
ei ther  s t imu!ate  or inhibi t  bronchial  smooth  muscle 1 

The bronchodi la tor  propert ies  of aerosolized prosta-  
glandin E 2 (PGE2) became ev iden t  th rough  our observa- 
t ion t h a t  i t  could pro tec t  guinea-pigs f rom a h is tamine-  

induced bronchoconst r ic t ion  2. The  present  s tudy  eva-  
luates the  response of 3 species to the  bronchodi la tor  
propert ies  of this compound.  

1 ]~. W. HORTON, Physiol. Rev. 49, 122 (1969). 
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