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Exper iments  on cats showed that injury to the medial forebrain  bundle (MFB) and also part ly to 
the preoptic region on the side of application of penicillin to the cerebra l  cortex (middle supra-  
sylvian gyrus) causes  depression of paroxysmal  activity (spike potentials) in the penicillin focus, 
and also in a secondary  " m i r r o r "  focus ar is ing in the symmet r i ca l  zone of the opposite cortex. 
Injury to MFB ort the side of the " m i r r o r "  focus causes  depress ion of paroxysmal  spike poten- 
tials only in that focus and does not affect activity in the p r imary  epileptiform focus. The effects 
descr ibed are examined f rom the standpoint of views regarding  the role of the determinant  d is -  
patch station (DDS) in the activity of the CNS: A p r imary  epiteptiform focus is a hyperact ive DDS 
which induces the appearance of secondary loci, supports them, and determines  the charac te r  of 
their activity. The resul ts  of the investigation suggests  a role for MFB in the modulation of c o r -  
tical epileptiform activity. 

KEY WORDS: "penicillin" epileptiform focus; medial  forebrain bundle; preoptic region; hyper -  
active determinant  dispatch station; cerebra l  cortex. 

The motivation for  these investigations was ideas regarding the role of the determinant  dispatch station 
(DDS) in the activity of the nervous sys tem [1-5]. The DDs is a CNS s t ruc ture  which determines  the charac te r  
of activity of both parts  of the CNS to which the functional volley formed by it is addressed;  in this connection 
the DDS determines  the behavior of the whole sys tem which it activates. Hyperactive DDS ar is ing when in- 
hibitory p rocesses  in the population of neurons forming them are disturbed function as genera tors  of patho- 
logically enhanced excitation [3, 10, 14, 15] and induce the appearance of corresponding neuropathological 
syndromes [ 5-12].  It was shown previously [13] that an epileptiform focus ar is ing in the ce rebra l  cortex in 
response to the application of s trychnine is an example of a hyperactive DDS; the lat ter  induces a " m i r r o r "  
focus in the opposite hemisphere  and de termines  the charac te r  of its activity. Injury to the ipsi lateral  medial 
forebrain  bundle (MFB) has been shown to depress  both the hyperactive DDS and the " m i r r o r "  focus; at the 
same time, injury to MFB on the side of the " m i r r o r "  focus leads to inhibition of activity in the " m i r r o r "  
focus only and has no effect on this activity in DDS. Strychnine disturbs mainly glycine postsynaptic inhibition 
[19, 20, 24]. 

It was considered important  to d iscover  whether the effects mentioned above can be reprOduced by the 
use of substances dis turbing other types of inhibition. In this investigation penicillin, which disturbs inhibition 
induced by GABA, was used [17, 18, 20-23]. 
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Fig. 1. Appearance of p r ima ry  and secondary  foci of excitation during local poisoning of 
ce rebra l  cor tex by penicillin and effect of injury to MEB on side of p r ima ry  focus on them. 
P r i m a r y  "pen ic i l l in"  focus formed in right hemisphere (middle suprasylvian gyrus). In 
all r e co rds :  1) right ECoG (region of application of penicillin); 2) left ECoG ( symmet r i -  
cally opposite region), I) ECoG before application of penicillin; II) paroxysmal  spike ac-  
tivity after application of penicillin; III) disappearance of paroxysmal  spike activity after  
injury to MFB on side of p r imary  focus; IV) appearance of paroxysmal  spike activity after 
application of penicillin to cor tex of left hemisphere (on side of future secondary focus). 

Fig. 2. Appearance of p r i m a r y  and secondary  foci of excitation during local poisoning of 
cerebra l  cor tex by penicillin and effect of injury to MFB on side of secondary focus on them. 
III) Disappearance of paroxysmal  spike activity in secondary focus after ipsi la teral  injury 
to MFB; IV) disappearance of paroxysmal  spike activity in p r imary  focus after injury to 
MFB on side of that focus. Remainder  of legend as in Fig. 1. 

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

Exper iments  were car r ied  out on 15 cats anesthesized with pentobarbital (25 mg/kg  intraperitoneally).  
The hemispheres  were f i rs t  exposed and the dura opened. A hyperactive DDS was created in the cortex of one 
hemisphere  (middle suprasylvian gyrus) by application of penicillin powder through a piece of f i l ter  paper  
(2 • 2 ram) soaked in Ringer ' s  solution. The piece of paper was left on the cor tex throughout the experiments.  
The e lec t rocor t i cogram (ECoG) was recorded in the region of application of penicillin and at the symmet r ica l  
points of the opposite hemisphere,  by means of an ink-writ ing electroencephalograph.  Derivation of the p o t e n -  
tials was monopolar. The reference  electrode was placed in the nasal bones. The region of MFB was injured 
under visual control f rom the basal surface of the brain by means of a galvanocantery. In some experiments 
coagulation was car r ied  out in the zone of MFB (Fr 10, L 3, H - 5 ) ,  using a s tereotaxie technique, and also in 
the zone of the preoptic region (Fr 13-14, L 3, H -4 .5 ) ,  taking coordinates f rom the atlas of Jasper  and 
Ajmone-Marsan  [25]. At the end of the experiment  the animal ' s  brain was fixed in 10% neutral formalin; sec-  
tions 50 t~ thick were cut on a f reezing micro tome and stained with hematoxylin, and eosin. The same atlas was 
used to identify the zones of injury [25]. 
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EXPERIMENTAL RESULTS 

Application of penicil l in to the associa t ion  cor tex  (middle suprasy lv ian  gyrus) caused inhibition of b a r -  
b i tura te  spindles and the appearance  of pa roxysma l  "penicil l in" spikes (Fig. 1, II, 1), the max imal  ampli tude 
of which in some c a s e s  reached 1-1.5 inV. Soon af te r ,  a " m i r r o r "  focus with p a r o x y s m a l  spike act ivi ty ap-  
peared in the s y m m e t r i c a l  region of the opposite hemisphe re  (Fig. 1, II, 2). After  s tabi l izat ion of the c h a r a c -  
te r  of e lec t r i ca l  act ivi ty,  MFB was injured uni la te ra l ly  or  b i la tera l ly .  

Injury to MFB on the side of the p r i m a r y  focus (the zone of penicil l in application) caused a sharp  de-  
c r e a s e  in amplitude (by 30-50 t imes)  of the penicil l in spikes  or  thei r  v i r tual ly  comple te  suppress ion  (Fig. 1, 
III, 1). With a high degree  of amplif icat ion,  bes ides  the fi and ~/waves remain ing  on the ECoG, so l i ta ry  epi lep-  
tic spikes  of low ampli tude also were  recorded.  After  suppress ion  of the penicil l in spikes ,  fu r the r  application 
of penicil l in did not cause  the appearance  of spike potentials .  Suppress ion of the penicil l in spikes  continued 
throughout the exper imen t s  (period of observa t ion  4 h). Simultaneously with depress ion  of spike potentials  in 
the p r i m a r y  penicil l in focus, spikes  also d i sappeared  in the secondary  " m i r r o r "  focus (Fig. 1, III, 2). Only 
the induced spike act ivi ty d i sappeared  under  these c i r cums tances ,  and burs t s  of ba rb i tu ra te  spindles were  r e -  
corded substant ia l ly  unchanged, or  they could even be enhanced. Application of penicil l in to the region of the 
m i r r o r  focus caused the fo rmat ion  of a f resh  focus of inc reased  activity,  s i m i l a r  in c h a r a c t e r  to the p r i m a r y  
focus (Fig. 1, IV, 2). Injury to MFB on the side of the secondary  " m i r r o r "  focus led to depress ion  of activity 
of the secondary  focus only (Fig. 2, III, 2) and did not affect  the c h a r a c t e r  of act ivi ty in the p r i m a r y  focus 
(Fig. 2, III, 1). Only fur ther  injury to MFB on the side of the p r i m a r y  focus led to the depress ion  of its ac t iv-  
ity (Fig. 2, IV, 1). 

Local  applicat ion of penicil l in to the c e r e b r a l  cor tex  thus caused the appearance  of a focus of pathologi-  
cal ly inc reased  epi lept ic  act iv i ty  which behaved as a d e t e r m i n a n t - a  hyperac t ive  DDS; this focus induced the 
appearance  of a secondary  " m i r r o r "  focus and de te rmined  the c h a r a c t e r  of its activity.  Abolition of the DDS 
led to abolition of the focus; cha rac t e r i s t i ca l l y ,  under these c i r c u m s t a n c e s  only the induced pa roxysma l  ac t iv -  
ity (spikes) d i sappeared  in the secondary  focus, and its int r insic  act ivi ty (barbi tura te  spindles,  fi and -y ac t iv-  
ity) s t i l l  r emained .  This  fact emphas i ze s  the total  dependence of the secondary  focus on the DDS and the de-  
t e rminan t  ro le  of the la t te r  in the induction of act ivi ty  of s t r u c t u r e s  connected with it. Depress ion  of spike 
potent ials  in the secondary  focus a f te r  injury to MFB on the s ame  side did not affect  the c h a r a c t e r  of activity 
of the DDS. Relat ions of the s ame  type between DDS and the secondary  focus were  observed  in a previous  
study in which DDS was produced by the application of s t rychnine to the cor tex  [13]. These  resu l t s  a re  ev i -  
dence that the re la t ions  observed  re f lec t  a genera l  rule.  

The r e su l t s  of these invest igat ions emphas ize  the impor tance  of e s tab l i shment  of t rue DDS (determinants)  
if s eve r a l  hyperac t ive  ep i lep t i fo rm foei are  presen t .  Although under  chronic  pathological  conditions, when 
connections between DDS and the secondary  foci a r e  of long duration, the la t te r  may  acquire  some degree  of 
independence and may  themse lves  become a DDS; neve r the le s s ,  the es tab l i shment  of the p r i m a r y  DDS may  
have impor tan t  pathogenic significance.  

Depress ion  of a hyperac t ive  focus in the cor tex  a f t e r  injury to the media l  fo reb ra in  bundle may  be con-  
nected with blocking of fac i l i t a to ry  influences spread ing  along MFB. F u r t h e r m o r e ,  cons ider ing  the gene ra to r  
nature  of ep i lep t i form activi ty,  it can be accepted that the phenomenon descr ibed  above is also due to the 
blocking of inhibi tory m e c h a n i s m s  capable  of dep res s ing  gene ra to r  act ivi ty,  for  a weakening of the inflow of 
exc i ta tory  s t imulat ion by i tse l f  does not lead to abolition of the gene ra to r  [7]. 

It is an in te res t ing  fact  that depress ion  of genera to r  act ivi ty following injury to MFB occurs  when the 
genera tor  a r i s e s  when inhibi tory m e c h a n i s m s  are  dis turbed e i ther  by s t rychnine  [ 13] or  by penicill in,  i .e. ,  
when different  types of inhibition a re  dis turbed.  It can be postulated on the bas i s  of these resu l t s  that the 
MFB sys t em par t i c ipa tes  in the modulat ion of epileptogenic activity.  This  hypothesis  is a lso conf i rmed by the 
provocat ion of epileptic fi ts [ 16] obs e rved  during s t imulat ion of the f rontal  cor tex ,  with which MFB is connec-  
ted, and by evidence of the ro le  of this region of the cor tex  in epileptic act ivi ty  [ 26]. 
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KINETICS OF CORNEAL FLUORESCENCE IN 

EXPERIMENTAL KERATITIS 
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It was shown by means  of a method of scanning photometry ,  suggested by the wr i t e r s ,  that in 
rabbi t s  with exper imenta l  ke ra t i t i s  the response  in the zone of a cornea l  burn cons is t s  of three  
phases :  an inc rease  in f luoresce in  absorpt ion in the reac t ive  s tage,  loss  of abili ty to absorb  
f luoresce in  in the degenera t ive  stage,  and a second inc rease  in absorpt ion in the regenera t ive  
stage.  These  phasic changes can be used for  the diagnosis  of ke ra t i t i s  and for  an object ive 
evaluation of its cl inical  course .  

KEY WORDS: inf lammation;  t rophie  changes;  f luorescence .  

It has now been shown that the local  s igns of an in f l ammatory  p r o c e s s  and the cor responding  changes in 
reac t iv i ty  of the body a re  due, in pa r t i cu la r ,  to a complex r e sponse  of the connective t issue [1, 8]. The con-  
nect ive t i ssue  is known to p e r f o r m  suppor t ive  and trophic functions in relat ion to the pa renchyma  [2, 9] not 
only under  normal  conditions, but also during the development  of inflammation.  However,  the dynamics  of the 
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