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Bilateral  ligation of the common carot id a r t e r i e s  was followed by marked changes in the nervous 
apparatus of the meninges,  leading in some places to the reorganizat ion of neurovasal  relat ions.  
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The nature of the collateral  circulat ion of the brain and its meninges af ter  ext racrania l  occlusion of the 
main vesse ls  of the head is at present  a mat te r  for  special  attention of both clinicians and theoret icians [2,7, 
15,t6]. However,  no mention could be found in the access ible  l i tera ture  of the state of the nervous apparatus 
of the blood vesse ls  of the brain and its meninges in dis turbances of this type or ,  in par t icu lar ,  in ext racrania l  
lesions of the carot id  a r t e r i e s ,  the frequent  cause of softening of the ce rebra l  hemispheres  [7,15]. Neverthe- 
less ,  such information is par t icu lar ly  relevant to the deeper  analysis of these p roces se s  for  the responses  of 
blood vesse l s  are  largely  dependent on the state of their  innervation [3-5,11]. 

The object of this investigation was to study the state of the nervous apparatus of the meninges after  
bi la teral  ligation of the common carot id  a r t e r i e s .  

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

The meninges f rom the brains  of 32 healthy, sexually mature  dogs (24 experimental  and eight control  
animals) were used as the test  object. The experiments  were ca r r i ed  out on dogs because the principle of con- 
s t ruct ion of the vascu la r  sys tem of the brain and the innervation of the meninges in these animals are  s imi lar  
in many r e spec t s  to those observed in man [6,8,14]. 

Under s ter i le  conditions the middle par t  of the common carotid a r te r ies  of the experimental  dogs was 
exposed and completely ligated with a Kapron thread (each vesse l  at two places).  The animals were killed at 
different t imes af ter  the operation:  1 , 3 ,  7, 30, 90, and 120 days (four dogs in each group). 

The meninges were investigated in total prepara t ions .  Nerve cells were detected by impregnation with 
s i lver  ni trate by the B i e l s c h o w s k y - G r o s ,  Rasskazova,  and Campos methods,  by means of which the vascular  
network could be demonstra ted at the same time. After  impregnation with s i lver ,  the prepara t ions  were gilded 
and stained with hematoxy l in -  eosin, azure  I I - e o s i n ,  or  picrofuchsin so as to detect the other t issue elements.  
The myelin sheath of the nerve f ibers was stained with hematoxylin lake by Spie lmeyer ' s  method or with osmic  

acid by Schultze 's  method. 
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Fig. 1. Swelling of individual nerve fibers in dura (a) and pia (b) ma te r  3 days after 
ligation of common carotid a r te r ies .  Impregnation by Rasskazova ' s  method, gilding, 
staining with hematoxyline-eosin;  400 x. 

Fig. 2. Dura mater :  a) prol i ferat ion of nerve fibers near  obliterated vesse l  30 days 
after  operation; b) mic roneuromas  along course of nerve fibers 90 days after  opera-  
tion. Impregnation by B ie l schowsky-Gros  method, gilding, hemalum, staining with 
azure II-eosin;  420 • 

EXPERIMENTAL RESULTS 

By the 3rd-4th day after the operation no marked clinical disturbances were observed in the dogs, in 

agreement with the findings of other workers [1,4,10,13]. 

After simultaneous ligation of both carotid arteries many and varied morphological changes developed 

rapidly in the nerve cells of the meninges (in the stroma and the blood vessels passing through its. In the first 
week after the operation they were manifested mainly as processes interpreted in the literature as "irritation 
phenomena": an irregular impregnation of different parts of some axons, the appearance of varicosities and 
pools along their course, the presence of small pale vacuoles in the axons and in the myelin sheaths, and thick- 

ening of the terminals and of the boutons terminaux (Fig. i). Individual fibrils in a state of degeneration and 

disintegration also were seen. These changes in the peripheral nervous system were initially diffuse in charac- 
ter and were not confined to areas receiving blood from the carotid vessels. For instance, they were more 

severe in the pia mater of the brain stem, which receives blood from the vertebral arteries; the reason for 

this was evidently deprivation of this part of the brain of blood because of its switching through the powerful 

collectors of the circle of Willis from the vertebral-basilar into the carotid systems. These results agree 

with clinical observations indicating that thrombosis of the carotid arteries is frequently accompanied by symp- 
toms arising from the brain stem; a phenomenon of ~plundering" arises as a result of the switching of some 

blood from neighboring vessels into a blocked cerebral vessel [16]. The possibility of trauma to the sympathe- 

tic plexus during ligation of the carotid arteries must also be taken into account, for individual fibrils of that 
plexus participate in the innervatiou of the superficial vessels of the brain [12,18]. 

Later (30 days after the operation) the reactive changes in the nervous apparatus of the meninges, in the 
form of phenomena of irritation and destruction, were seen less frequently. The exception was the dura of the 
vault of the skull where in some places the lumen of some arteries was partly or completely obliterated. Many 

nerve f ibers  in the walls of these vesse ls  were in a state of destruction,  including axons penetrating into them 
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f rom nerve  bundles accompanying  these  a r t e r i e s .  Meanwhile,  these  bundles  in the a r e a s  ad jacent  to the men-  
inges f requent ly  gave off many more  b ranches  than in the cont ro l  an ima l s .  In to ta l  p r e p a r a t i o n s  growth of 
individual  t e r m i n a l s  could be o b s e r v e d  toward  the well  p r e s e r v e d  unchanged blood v e s s e l s  and newly fo rmed  
c o l l a t e r a l s ,  s o m e t i m e s  loca ted  a long way f rom the ne rve  bundle (Fig. 2a). 

In  the v e s s e l s  of the p i a  m a t e r  the phenomena of ob l i t e ra t ion  were  not so s eve re .  Only on the d o r s o l a -  
t e r a l  su r face  of the f ronta l ,  p a r i e t a l ,  and t e m p o r a l  lobes  and c e r e be l l um  were  some of the p ia l  a r t e r i e s  r a t h e r  
n a r r o w e r  than no rma l ly .  T h e i r  advent i t ia  was f requent ly  l e s s  s a tu r a t ed  vdth nervous  s t r u c t u r e s .  In individual  
(mainly small)  a r t e r i e s  s ingle  axons in a s ta te  of des t ruc t ion  were  found. Menwhile,  be s ides  di la ta t ion of the 
p o s t e r i o r  communica t ing  and b a s i l a r  a r t e r i e s  [10,17], p r o l i f e r a t i on  of ne rve  f i b r i l s  and the appea rance  of more  
powerful  po lyva len t  r e c e p t o r s  a l so  were  obse rved  in the advent i t ia  of these  v e s s e l s .  

Between 90 and 180 days a f t e r  b i l a t e r a l  l iga t ion of the common ca ro t id  a r t e r i e s  when accord ing  to data 
in the l i t e r a t u r e  and ou r  own obse rva t i ons ,  compensa t ion  of the c i rcu la t ion  through the development  of many 
d i r e c t  anas tomoses  in the neck is comple te  [4,13], the ang ioa rch i t ec ton ics  and s t ruc tu r e  of the p e r i p h e r a l  
nervous  s y s t e m  in some p a r t s  of the meninges  s t i l l  r ema ined  abnormal .  This  was p a r t i c u l a r l y  m a r k e d  in the 
inner  l a y e r  of the d u r a -  in the region of the Vault of the skul l .  Bes ides  t e r r i t o r i e s  with a l e s s  dense v a s c u l a r  
network than no rma l ly ,  o ther  s m a l l  a r e a s  were  a lso  seen he re  in which d i la ted  a r t e r i a l  and a r t e r i ovenous  
anas tomoses  were  m o r e  numerous  than in the control  m a t e r i a l .  A r e a s  with a poor ly  developed v a s c u l a r  ne t -  
work  f requent ly  contained fewer  ne rve  f i be r s  and m o r e  p r i m i t i v e  t e r m i n a l  a p p a r a t u s e s  than the r ich ly  v a s c -  
u l a r i z e d  a r e a s .  Many n e r v e  endings in them were  v i s ib ly  thickened and were  m o r e  in tens ive ly  i m p r e g n a t e d  
with s i l ve r .  Along the course  of some axons m i c r o n e u r o m a s  could be seen (Fig~ 2b). Individual  ne rve  f i b r i l s  
were  in a s ta te  of f ragmenta t ion .  Changes of this  t~pe were  l e s s  f requent ly  seen in a r e a s  with a r i ch  v a s c u l a r  

network. 

So far as the pia mater is concerned, appreciable morphological reactions were observed here only in the 
region of the brain stem, where the posterior communicating and basilar arteries were dilated, as before, and 
their adventitia in many places contained more powerfully developed external and internal nervous plexuses and 
had a higher concentration of nerve endings, including polyvalent, than in the control animals. 

These investigations thus showed that adaptation of the vascular system to the new conditions after stop- 
page of the blood flow through the common carotid arteries is accompanied by marked changes in the nervous 
apparatus of the meninges, leading in some places to a reorganization of neurovasal relations. Not only in their 
intensity, but also in their character these changes differed essentially from those described previously after 
unilateral li.gation of the same vessels [9]. The discription given above suggests that the nervous apparatus in 
som e parts of the meninges is highly sensitive not only to disturbances of the circulation of cerebrospinal 
fluid [8], but also to disturbances of the blood flow along the main vascular trunks. 
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FIXATION OF HUMAN SERUM ANTIBRAIN ANTIBODIES 

IN DIFFERENT PARTS OF THE RABBIT BRAIN 

I. V. G annushkina UDC 616.831-008.9-097.5-078.73:576.8.073.4 

The ind i rec t  immunof luorescence  method of Coons was used to study the c h a r a c t e r  of fixation 
of ant ibra in  antibodies (ABA), contained in the s e r a  of pat ients  with essen t ia l  hyper tens ion,  
amyotrophic  l a t e ra l  s c l e r o s i s ,  mult iple  s c l e r o s i s ,  hepa toce reb ra l  degenerat ion,  and myoclonia  
epi lept ica  on rabbi t  b ra in  sect ions .  ABA complemen ta ry  to different  s t ruc tu re s  of ne rve  t i s sue  
were  always fo rmed  in these  d i seases .  The antigenic p r o p e r t i e s  of the individual b ra in  t i s sue  
components  of the pat ients  were  not a l t e red  to the extent of differing complete ly  f rom the enti-  
genic p r o p e r t i e s  of the s a m e  format ions  in no rma l  animals .  Meanwhile different  components  
of ne rve  and glial  ce l ls ,  the myel in  sheaths of var ious  conducting s y s t e m s  and, to a l e s s e r  
degree ,  cel ls  of the ependyma and walls  of blood ve s se l s  located in different  pa r t s  of the bra in  
p o s s e s s e d  not only common,  but also di f ferent  antigenic p rope t ies .  

KEY WORDS: ant ibra in  antibodies; e s sen t i a l  hypertension;  amyotrophic  l a t e ra l  sc le ros i s ;  
mult iple  sc l e ros i s ;  hepa toce reb ra l  degenerat ion;  myoclonia  epi lept ica.  

More than 10 wa te r - so lub le  and wate r - inso lub le  b r a in - spec i f i c  antigens have now been found and identified 
in the t i s sues  of the cen t ra l  and pe r iphe ra l  nervous  sys t ems :  pro te ins  S-100 and 14-3-2 ,  BE-ant igen,  a2-glyco-  
pro te in ,  a - an t igen ,  and so on [3,6,9,12,13,17-19]. Not only antigens of g ray  and white m a t t e r ,  but also antigens 
of var ious  pa r t s  of no rm a l  and pathological ly  changed bra in  t i s sue  have been de te rmined  by var ious  methods 
[1,5,7,14-16]. Meanwhile the location of the antigenic de te rminants  in ne rve  and glial  ce l l s ,  in myel in  sheaths,  
and in the walls of blood v e s s e l s  s i tuated in different  anatomical  format ions  of the bra in  has  stil l  r ece ived  
little study [4,8,11,20]. 

The object of this investigation was to determine the fixation sites of antibrain antibodies (ABA) on the 

above-mentioned tissue structures of the brain in order to ascertain their antigenic similarity and differences. 

EXPERIMENTAL METHOD 

Coons '  immunof luorescence  method in i ts  indi rec t  modif icat ion was used  [10]. ~%ole blood s e r a  f r o m  10 
pat ients  with essen t i a l  hyper tens ion,  16 with amyotrophic  l a te ra l  s c l e r o s i s  (ALS), 12 with mult iple  s c l e r o s i s  
(MS), seven pat ients  with hepa toce reb ra l  degenerat ion (HCD), and four  pat ients  with myoclonia  epi lept ica  were  
used  as the AMA. Blood s e r a  f r o m  50 donors ,  the resu l t s  of tes t ing which have a l ready  been repor ted  [4], were  
used  as the control .  

Fronta l  sec t ions  of unfixed rabbi t  b ra in  taken 1-2 rain a f t e r  decapitat ion were  used  as the nerve  t i ssue  
antigen. Af ter  rapid  cooling of the bra in  on dry  ice,  sect ions were  cut in a c ryos t a t  a t -20~  Sections fo r  
invest igat ion were  taken at the level  of max ima l  development  of cor t ica l  a r e a  4, at  the level  of the caudal p a r t  
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