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The thrombolyt ic  action of t e r r i ly t in ,  a prote inase  f rom Aspergi l tus  t e r r i co l a ,  was studied in 
rabbits with exper imenta l  pulmonary thrombosis  of 24 hours duration. The prepara t ion  was dis-  
solved in polyvinylpyrrolidone and injected into the blood s t r e a m  in doses of 175 and 220 pro-  
teolyt ic  units (PU)/kg.body weight by two methods: locally (into the region of the thrombosed  
vessel ) ,  and sys temical ly ,  I r r e spec t ive  of the method of administrat ion and dose of the p rep ,  
aration it was found to have high thrombolyt ic  activity, which was more  marked,  however,  
af ter  local infusion of t e r r i ly t in  in a dose of 220 PU/kg. No side effects  of the p r e p ~ + ~ o n  were 
observed.  

KEY WORDS: t e r r i ly t in ;  thrombosis ;  lung; pulmonary vesse l s .  

The possibi l i ty  of using t e r r i l y t in  for  the t r ea tmen t  of thromboembol ic  d iseases  of  the pulmonary c i rcu la -  
tion was mentioned previously [1, 2]. The idea was based on the resul ts  of exper iments  ca r r i ed  out to study 
the accumulation and distr ibution of radioact ive terri lyt in-i25I in exper imenta l  animals [1]. In par t icular ,  it  was 
shown that 2 h af ter  8dministrat ion of the preparat ion maximal  levels were found in the hear t  muscle and lungs; 
in conjunction with the active uptake of t e r r i ly t in  into the substance of the thrombus,  this suggested that the 
preparat ion might well be used with advantage in the t r ea tmen t  of co ronary  and pulmonary thrombosis .  

The f i r s t  resul t s  of an investigation of the  effect  of t e r r i l y t in  on the course  of exper imenta l  pulmonary 
thrombosis  of immune genesis  are descr ibed  below. 

E X P E R I M E N T A L  M E T H O D  

Exper iments  were ca r r i ed  out on 70 Chinchilla rabbits ,  10 of which formed the control  group. 

To produce immunogenic pulmonary th rombos is ,  the rabbits were t rea ted  for severa l  days with microdoses  
of thrombin together  with atropine [3l, and when the f ibrinolytic activity of the blood was reduced on average by 
25-30% (as ver i f ied  by thromboelas tography and in vi t ro  methods [12]), anti-lung immunoglobulins were injecte d 
in t ravenously  into the animals.  Diffuse aggregation of blood platelets  was observed 2-3 h af ter  the injection in 
the lumen of the pulmonary capi l lar ies  and this was followed by the development of thrombosis  in the small ,  
medium-s ized ,  and large branches of the pulmonary a r t e r i e s .  

To moni tor  the development of  th rombos is  the pulmonary hemodynamics and contract i le  power of the 
right vent r ic le  were investigated by recording the in t raven t r i cu la r  p r e s su re  and by the use of rheo-  and poly- 
cardiographic  methods [5]. 

Commerc ia l  t e r r i l y t in  was injected into the exper imenta l  rabbits  on the 2nd day a f te r  the development of 
th rombos i s  in doses  of 175 and 220 proteolyt ic  units (PU) kg/body weight, dissolved in polyvinylpyrrol idone,  as 
a single dose of 5 ml sys temica l ly  (into the marginal  vein of the ear ) ,  o r  locally (into the right ventr icle)  
through a polyethylene catheter .  The ca the ter  was introduced under  superf ic ia l  hexebarbi ta l  anesthesia  (1.5- 
2.0 ml of 1% hexobarbital  solution, intravenously) through the right jugular  vein. Control animals received 
the same volume of polyvinylpyrrol idone.  The rabbits  were killed 24 h af ter  the injection of  t e r r i l y t i n .  The 
pulmonary vesse l s  were investigated mac ro -  and microscopica l ly .  The degree  of thrombolys is  was calculated 
as the thrombot ic  index, in percent  [10]. 
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Fig. 1. Thromboly t ic  act ivi ty  of  t e r r i l y t i n  
when admin i s t e red  by different  methods.  
Absc i s sa ,  dose o f t e r r i l y t i n  (in PU/kg); o r -  
dinate,  % of  th rombos i s .  A) Control;  B and 
C) s y s t e m i c  infusion; D and E) local  in-  
fusion. Control: 175 PU/kg .  Zone of 100% 
lys i s  is  shaded. 

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

All ten rabbi t s  of the control  group developed pu lmonary  th rombos i s :  In four  rabbi t s  the th rombi  blocked 
up to 75% of the pu lmonary  v a s c u l a r  s y s t e m  with extensive  lobar  in fa rc t s  of the lungs, and in two animals  to ta l  
t h rombos i s  of both pu lmonary  a r t e r i e s  was obse rved  (Fig. 1). The development  of t h rombos i s  was e x p r e s s e d  
cl inical ly as  a s h a r p  dec r ea s e  in moto r  act ivi ty  and an i n c r e a s e  in the r e sp i r a t ion  ra te .  

Spontaneous lys is  of  the thrombi  was not found in any of the rabbi t s  of  the control  group. 

After  injection of t e r r i l y t in  into the s y s t emic  blood flow th rombot i c  m a s s e s  were  absent  in the pulmonary  
v e s s e l s  of 10 of the 30 rabbi ts ,  four of  which had rece ived  the p repa ra t ion  in a dose of  175 PU/kg and six in a 
dose of  220 PTJ/kg. 

His to logical  examinat ion showed that,  despi te  complete  patency of the main t runks  in the group of animals  
rece iv ing  t e r r i l y t in  in a dose of 175 PTJ/kg, th rombot i c  m a s s e s  were  s t i l l  p re sen t  in the smal l  pu lmonary  v e s s e l s  
(under 800~ ind iamete r ) ;  i n t h r e e c a s e s  a h e m o r r h a g i c  mic ro in fa rc t  of the lungs was found. In four  of the 20 
rabbi t s  with a negat ive r e su l t  of  t r e a t m e n t  the t h r o m b o s i s  was localized to within 50% of  the a r ea  of  one branch 
of the pu lmonary  a r t e r i e s ,  in th ree  an imals  the a r e a  of  occlusion was 30-35%, in four  rabbi ts  10%, and in nine 
animals  20-25%. Toge the r  with t h rombos i s ,  in 12 rabbi t s  multiple foci of  nec ros i s  of  lung t i s sue  were obse rved  
(Fig. 1). 

Whatever  i t s  dose,  the p repa ra t ion  was on the whole well  to lera ted .  Only in five rabbi t s ,  rece iv ing  t e r I% 
lytin in a dose of 220 PU/kg, were  b r i e f  exci tat ion (3-5 rain) and iso la ted  twitches of  the lower  l imbs  observed .  

Af ter  l o c a l i n f u s i o n o f t h e  p r epa ra t i on  (30 rabbits)  a posi t ive lytic effect  was found in 24 an imals ;  mos t  of 
t hem (14 animals)  rece ived  t e r r i l y t i n  in a dose of 220 PU/kg. In 12 rabbi t s  the large b ranches  of the pu lmonary  
a r t e r i e s  were  f r ee  f r o m  th rombot ic  m a s s e s ,  but in two animals  sma l l  f r agments  of  th rombi  were  p re sen t  in the 
lumen of the pu lmonary  a r t e r i e s  although without affecting the blood flow through them.  

Lys is  of  the th rombi  took place in nine of the 15 an imals  t r ea t ed  with t e r r i l y t in  in a dose of 175 PU/kg. 
The pu lmonary  v e s s e l s  of one rabbi t  were  occluded by 25% and those  of five rabbi t s  by 5-10% (Fig. 1). No toxic  
mani fes ta t ions  were  observed .  Meanwhile, a f t e r  adminis t ra t ion  of t e r r i l y t in  in a dose of 220 PU/kg, v e r y  sma l l  
p e r i v a s c u l a r  h e m o r r h a g e s  were  found his tological ly ,  but were  l ess  frequent in the e x p e r i m e n t s  with the s m a l l e r  
dose of the prepara t ion .  
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Fig. 2. Changes in indices of myocard ia l  contract i l i ty  
and cardiodynamics  in rabbits with pulmonary thrombosis  
a f te r  local inject ion of t e r r i ly t in  in a dose of 220 PU/kg. 
A) Before t r ea tmen t ;  B, C, D, and E) 1, 3, 5, and 24 h af te r  
t rea tment .  1) Per iod of expulsion; 2) sys tol ic  p r e s s u r e  
in r ight vent r ic le ;  3) S iege l -Soanenbl ick  index~ 4} s t roke 
volume. Areas  shaded black and marked by as te r i sk  in- 
dicate normal  sca t t e r  of values.  

The study of the cardiodynamic indices showed that,  by contras t  with the animals of the control  group, in 
which the systol ic  and, in par t icu la r ,  the end-dias to l ic  p r e s su re  in the right ventr ic le  were high, in the rabbits  
t r ea t ed  with t e r r i l y t in  morphological  fea tures  of th rombolys i s  were accompanied by dist inct  r e v e r s a l  of the 
t rend of the above indices.  Meanwhile the contract i le  power of the right ven t r icu la r  myocard ium was r e s to red  
in these animals,  as shown by the resul ts  of rheo-  and polyeardiography (Fig. 2}. 

The resu l t s  of these investigations showed that administrat ion of t e r r i ly t in  to animals with pulmonary 
th rombos is  led to definite lysis  of the thrombot ic  masses  and to res tora t ion  of the hemodynamic indices in the 
pulmonary  circulation.  This effect  was la rge ly  dependent both on the dose of t e r r i ly t in  and on the method of i ts 
adminis t ra t ion.  

Human and animal blood p lasma is  known to contain a powerful  sys tem of  inhibi tors  of proteolyt ic  enzyme,  
which prevents  the manifestat ion of the i r  biological act ivi ty [11]. According to some invest igators  [8, 11], the 
ability of p lasma to cause inhibition is due to two types of  inhibitors - r eve r s ib l e  and i r r eve r s ib l e .  An inhibitor 
of the f i r s t  type is  c~2-globulin and of the second type ~l-globulin.  By binding pro teoly t ic  enzymes ,  which they 
do at different  ra tes ,  they fo rm complexes that are without proteolyt ic  activity. 

The at tempt to depress  the inhibi tory activity of the blood by adminis t ra t ion of t e r r i l y t in  in large doses in 
such cases  not only does not solve the problem of thrombolys is  but, on the cont ra ry ,  considerably aggravates 
it. Bergkvis t  [9] and, l a t e r  Roschlau [13] showed that af ter  adminis t ra t ion of e x t r e m e l y  large doses  of  pro te inase  
f rom Aspergi l lus  oryzae  to animals  f ree  proteolyt ic  activity appeared in the blood and had an unfavorable effect  
not only on th rombolys i s  but also on the body as a whole. To prevent  such complications it is be t t e r  to use 
enzyme prepara t ions  in doses  capable of producing lysis without at the same t ime depress ing  the natural  inhib- 
i tory  activity of the blood [11]. Since in prac t ice  this cannot always be achieved, recent ly  the local infusion of  
thromboly t ic  enzymes  into the site of  occlusion of the vesse l s  has been widely adopted; this method produces  
v e r y  favorable conditions for  d i rec t  contact between enzyme and thrombus and, consequently,  for  overcoming 
the inhibi tory b a r r i e r  of the blood. 

In the p resen t  exper iments  t e r r i l y t in  was injected into ~he animals in two ways: e i the r  into the sys temic  
blood flow o r  locally, through a ca the ter  into the right vent r ic le  and pulmonary ar te ry .  Comparison showed that 
both methods of administrat ion of the prepara t ion  are sufficiently effect ive,  although be t t e r  resu l t s  were obtained 
with local  injections of t e r r i ly t in .  Of the 34 rabbits  in which the outcome of t r ea tment  was favorable,  24 r e -  
ceived t e r r i ly t in  locally at the site of the thrombus and only 10 received it sys temical ly .  

It is impor tant  to note that signs of normal iza t ion of the hemodynamie indices of the pulmonary c i rcu la -  
t ion appeared much more  rapidly in the group of rabbits  receiving t e r r i l y t i n  locally than in those receiving it 
by sys temic  infusion, evidence of the e a r l i e r  development  of  thrombolys is  in the pulmonary vesse l s .  
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It is interesting to note that, by contrast with previous investigations [2, 4], in which ter r i ly t in  had not 
only lyric properties,  but also certain toxic propert ies,  manifested even within the range of effective therapeutic 
doses, in the present study no side effects were found from the use of much larger  doses of terr i lyt in.  In the 
wri ter ' s  view, the reason for this is that the solvent used for the terr i lyt in was not physiological saline but a 
solution of polyvinylpyrrolidone, which has a marked detoxicating action, has a beneficial effect on the systemic 
and regional hemodynamics, and res tores  the disturbed acid-base balance [6, 7]. 
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S I M U L A T I O N  OF D E T E R M I N A N T  AND D E P E N D E N T  

F O C I  O F  EPILEPTIC A C T I V I T Y  IN THE R A T  

C E R E B R A L  C O R T E X  
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a nd  B . A .  L o b a s y u k  
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Foci of increased activity with independent firing patterns were created by means of weak solu- 
tions of strychnine in acute experiments on rats. A hyperactive focus of excitation created by 
means of concentrated strychnine solutions played the role of determinant structure.  Its role 
was to determine the character  of activity of the other epileptogenic foci, to enhance their  par-  
oxysmal activity, to combine them into a single functional complex, and to determine the be- 
havior of the whole complex. This complex could be destroyed by suppressing the activity of 
the determinant focus. ELimination of any of the dependent foci forming the complex did not 
disturb the complex itself. These investigations confirm, on a new model, the general con- 
cept of the role of determinant s tructure in the activity of the CNS. 

KEY WORDS: determinant focus; strychnine; neocortex; epileptic complex. 

It was shown previously [2, 3] that a focus of powerful excitation created with the aid of strychnine in the 
cat cerebra l  cortex plays the role of determinant structure [1], which determines the character  of activity of 
other scattered foci of excitation, enchances excitation in them, unites them into a single functional complex, 
and determines the behavior of the complex as a whole. Such a complex of foci can be destroyed by suppress-  
ing the activity of the determinant focus. The next step was to discover whether the relations established be- 
tween the foci are  connected with species-specif ic  propert ies  of the morphological and functional organization 
of the cat 's brain. 
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