
To determine the precise mechanism of action of starch on vascular permeability and, in particular, 
the ability of its granules to disturb permeability directly, i.e., without the participation of the mast cells, 
experiments were carried out in which 1 ml of a 3% sterile starch suspension was again injected intraperi- 
toneally into rats on the 4th day of development of peritonitis when, as results of previous experiments showed, 
no mast cells were present in the focus of inflammation. The vascular permeability was undisturbed after 
repeated injection of starch. 

These results suggest that the trigger mechanism of disturbance of vascular permeability in rats with 
nstarch" peritonitis is degranulation of the mast cells and liberation of mediators of inflammation from them. 
This model of inflammation is particularly interesting because in this case a local focus can be formed, in 
which not only do all the mast cells disappear acutely, but their population is not restored for a long time, at 
least until after 3 weeks. 
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Analysis of the electroencephalogram (EE G) of dogs in the early postresuscitation period revealed a 
regular appearance of definite forms of activity. In particular, in the presence of relatively severe hypoxia 
of the CNS, generalized rhythmic activity with the frequency of the a-rhythm and with maximal amplitude in 
the region of the amygdaloid nucleus (AN) and minimal in the cortex, appears on the EEG of dogs in the early 
stages of resuscitation [3]. It has been shown [3] that this activity appears earl ier  in AN than in other brain 
formations, and that a physical factor and the properties of the brain as a bulk conductor participate in its 
spread. These facts served as the basis for the suggestion that AN plays the leading role in the generation 
and spread of alpha-like activity over the brain. It is also known that when this activity reaches sufficient 
abundance on the EE G, delay is observed in recovery of other of activity [4, 5] ,possible evidence of the exis-  
tence of physiological interaction with other formations in the generator of this activity. 

The object of the present investigation was to clarify the role of AN and to discover the role of other 

formations of the cerebral hemispheres in the spread of generalized alpha-like activity over the brain. 

EXPERIMENTAL METHOD 

Experiments were carried out on 12 dogs weighing 10-14 kg. Before the experiment and after premedi- 
cation with pantopon (8 mg/kg subcutaneously), glazed metal electrodes were inserted into AN, the ventral 
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TABIJE I. 

resuscitation Period (n = 18, M ~=m) 

Brain regions for whose activit 
Experimemal 
conditions 

GCF 

GCF and P C F  for  Alpha- l ike  Act iv i ty  Recorded on EEG of Dogs in E a r l y  P o s t -  

PCF during blocking cortex 
of activity of AN 
specified brain CN 
region T 

cortex and 
AN 

0,63__+0,04 

0,26~0,05 
0,29+0,05 

cortex and 
CN 

0,692=0,04 

0,39• 

0,332=0,05 

cortex ant 
T 

0,704-0,04 

0,37+0,06 
0,302=0,04 

* n = 3 .  

GCF is calculated 

AN andCN AN and T 

0,82=t=0,04 0,902=0,02 

0,652=0,04 0,824-0,03 

o  4Zo os ~ s92~ ~ 

CN and T 

0,89+--0,03 

0,83• 
0,614-0,05 

m) E r r o r  of mean  for  given number  of  EE G cuts p r o c e s s e d  by compute r .  Legend.  

AN (right) 
and AN 
(left) 

0,15-4-0,11" 
(maximal 

0,35) 

tha lamic  nucleus (T), and the head of the caudate nucleus (CN) of one or both hemisphe re s  under  e ther  anes -  
thes ia ,  using s t e reo tax ic  coordinates  [9]. Ep idura l  s tee l  e l ec t rodes  were  fixed above the motor ,  par ie ta l ,  and 
occipi tal  regions  of the cor tex .  The r e f e r e n c e  e lec t rode  was fixed into the bones of  the frontal  s inus.  The 
c i rcula t ion  was stopped for  13-15 rain by e lec t r i c  shock f rom the ae supply (ventr icular  f ibri l lat ion).  The 
an imals  were  r e susc i t a t ed  by d i rec t  o r  indi rec t  ca rd iac  m a s s a g e  combined with i n t r a - a r t e r i a l  injection of 
30-50 m l  physiological  sal ine with adrenal in  (1: 1000; 0.1 ml /kg) ,  a r t i f ic ia l  venttIation of the lungs with oxy-  
gen, and e l ec t r i ca l  def ibr i l la t ion of the hear t  with pulses  f rom the DI-03 def ibr i l la tor .  In 6 exper iments ,  a f t e r  
r e s to r a t i on  of EE G activity,  0.1-0.3 ml  of 0.5% procaine solution was injected into the region of AN of both 
h e m i s p h e r e s  through a b u r r - h o l e  in the skull at the level  of the upper  pa r t  of  the zygomatic  a r ch  (the region of 
l a t e r a l  project ion of AN), o r  the t i s sue  of AN was r emoved  by surg ica l  suction. The accuracy  of the p rocedure  
was then ver i f ied  morphologica l ly .  In s ix  o ther  expe r imen t s  a lpha- l ike  act ivi ty  f rom the cor tex ,  AN, CN, and 
T was r e c o r d e d  on magnet ic  tape and then p r o c e s s e d  on the EC-1020  compute r .  The p r o g r a m  used enabled 
the power  spec t rum (autospcctrum) function to be a s s e s s e d  fo r  act ivi ty of  each of the four  fo rmat ions  tes ted:  
the gene ra l  coheren t  function (GCF) and the par t ia l  coherent  function (PC F) when the influence of act ivi ty of 
the th i rd  sou rce  was blocked [6]. All evaluations were  made  f rom sepa ra t e  cuts of  the r e c o r d  6 sec  in du ra -  
t ion. Model exper imen t s  showed that  using 5-sec  cuts of  the r e c o r d s  for  analys is  and with the method of ca lcu -  
lat ion chosen,  the 95% confidence l imi t s  (difference f rom zero significant) for  GCF and PCF  were  0.5 and 
0.35 r e spec t ive ly  [6]. The s ignif icance of d i f fe rences  between the two values of  GCF and PCF  was de te rmined  
by the usual  method [2]. 

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

In all  the f i r s t  s ix  exper imen t s  initial depress ion  of e l ec t rogenes i s  in one of the AN led to d i sappearance  
of o r  a dec r ea se  in ampli tude of the waves  of  that  act ivi ty  in o ther  s t r u c t u r e s  t e s t ed  in the s a m e  hemisphe re  
on ave rage  by 54 �9 12.3%, and in four  of them it led to a dec r ea se  in ampl i tude of the a lpha- l ike  act ivi ty  in 
format ions  of the opposi te  h e m i s p h e r e ,  including in AN, on ave rage  by ~9.7%. In the remain ing  two exper imen t s  
initial depress ion  of e l ec t r i ca l  act iv i ty  in AN of one hemisphe re  had no effect  on the ampli tude of waves of 
the fo rm of  act ivi ty studied in the opposi te  hemisphe re ,  in which the p r o c e s s  t es ted  continued to develop and 
a fur ther  i n c r e a s e  in ampli tude of the a lpha- l ike  waves took place .  In all  s ix  expe r imen t s  of this s e r i e s  p h a r -  
macolog ica l  inhibition or  dest ruct ion of both AN led to d i sappearance  of the a lpha- l ike  act ivi ty in all  o ther  
format ions  tes ted .  The r e s u l t s  of these  expe r imen t s  were  d i rec t  p roof  of  the leading ro le  of AN in the sp read  
of a lpha- l ike  act ivi ty  ove r  bra in  s t r u c t u r e s  and they also demons t ra ted  that  the genera t ion of this act ivi ty took 
place  r e l a t ive ly  independently in each AN. 

The r e su l t s  of  coheren t  ana lys i s  of th ree  cuts of  the EE G obtained in one of the exper imen t s  provide  a 
bas i s  for  the suggest ion that  a lpha- l ike  act ivi ty  is  genera ted  independently in the two AN. This  analys is  showed 
that  the values of GCF for  a given act ivi ty  between two AN a re  substant ia l ly  below the level  of  s ignif icance 
(Table 1) and that  the mean  value of GCF does not differ  f rom zero with a level  of s ignif icance of P �9 0.01. The 
r e su l t s  of this exper iment  also show that AN evidently affects  the sp read  of a lpha- l ike  act ivi ty  main ly  to bra in  
fo rmat ions  in the ips i l a te ra l  hemisphe re .  Evidence  of this is given by the high values of  GCF between potent ials  
of AN and CN, and also between AN and T within the s ame  hemisphe re ,  s ignif icant ly higher (P -< 0.01) than the 
values  of  GCF for  that  act ivi ty  r e co rded  f rom AN and CN, and also f rom AN and T of the con t r a l a t e ra l  h e m -  
i sphere  (the values of GCF were  0.35 and 0.33 respec t ive ly) .  
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The re su l t s  of  ana lys is  of  the spec t r a l  co r r e l a t i on  c h a r a c t e r i s t i c s  of 18 EE G cuts,  under taken in s ix  
exper imen t s  for  a lpha- l ike  act ivi ty  r e c o r d e d  f rom the cor tex ,  AN, CN, and T of the s a m e  hemispbe re ,  a re  
evidence of the c lo ses t  s ta t i s t i ca l  dependence for  a lpha- l ike  act ivi ty  between potent ia ls  of  AN and T, and also 
T and CN (Table 1). Significant values of  PCF between potent ia ls  of CN and T when act ivi ty  in AN was blocked 
point to an independent c h a r a c t e r  of a lpha- l ike  act ivi ty or ,  at least ,  one not de te rmined  purely  by act ivi ty in 
AN. Relat ions between a lpha- l ike  act ivi ty in AN and CN a r e  c h a r a c t e r i z e d  by low values of  PCF between the 
potent ia ls  in AN and CN when act ivi ty  of T is blocked, despi te  high values of GCF between the potent ials  in 
these  fo rmat ions .  The m o s t  l ikely in te rpre ta t ion  of this dis t r ibut ion of EE G co r re l a t ions  is to accept  an act ive  
ro le  of T in the sp read  of the t e s t  ac t iv i ty  between AN and CN. The c h a r a c t e r  of a lpha- l ike  ac t iv i ty  in the 
co r t ex  differs  f rom that  in the deep bra in  format ions  studied, as is shown by the s ignif icant  values  of PCF for  
ac t iv i t ies  in AN and T, T and CN, and AN and CN when cor t ica l  act iv i ty  is blocked.  

The d i scovery  of c lose  re la t ions  between potent ia ls  in AN and T,  and T and CN during r e c o v e r y  of the 
EE G in the e a r l y  pos t resusc i t a t ion  per iod  is conf i rmed  morpholog ica l ly  by the exis tence  of d i rec t  e f fe ren t  
connections between AN and T [7, 8] and also between T and CN [1]. The physiological  c h a r a c t e r  of the sp r ead  
of this act ivi ty  o v e r  the bra in  s t r u c t u r e s  explains the connection desc r ibed  above between the t e s t  p r o c e s s  and 
r e c o v e r y  of o ther  f o r m s  of act ivi ty  on the  EE G. 

In the wr i t e r s  ' opinion, the r e su l t s  of this invest igat ion mus t  be taken into account  when the na ture  of  
a lpha- l ike  waves obse rved  in ca se s  of what is cal led a - c o m a  in pat ients  sustaining c i r cu l a to ry  a r r e s t  is 
analyzed [10]. 
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