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Ci rcu la r  muscle  f ibers  in the a r t e r i e s  and a r t e r io les  of the rabbit cor tex  are  a r ranged in 
groups.  With a decrease  in the d iameter  of the a r te r ies ,  the length of the muscle nuclei is 
reduced, but not their  width. In asphyxia, paroxysmal  activity, and a post ischemic state of 
the cortex, the thickness of the muscle  f ibers increases  while the lumen of the vesse l  is 
constr ic ted.  

The function of the walls of small  a r t e r i e s  in regulation of the internal blood supply of an organ is 
largely  determined by the number and a r rangement  of their  smooth-musc le  fibers,  and by the cha rac te r  
of their  responses .  Whereas in ear ly  morphological  investigations the general  s t ruc tura l  features  of the 
media of the small  a r t e r i e s  were  usually examined without regard  to their  location in the body, nowadays 
the study of the media of blood vesse l s  in par t icu lar  organs is of increasing importance.  Only general  in- 
format ion on the morphology of the small  a r t e r i e s  of the ce rebra l  cor tex  can be found in the l i tera ture  
[2, 6], and no attempt has been made to study the s t ruc tura l  details of their  media and the charac te r i s t i c s  
of its responses .  

The object of the present  investigation was to study the a r rangement  and responses  of smooth-mus-  
cle f ibers  of small  a r t e r i e s  in the cerebra l  cortex.  

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 38 unanesthetized adult rabbits of both sexes, under local procaine 
anesthesia.  Because it is impossible to undertake microscopic  observat ions during life on blood vesse ls  
in the ce rebra l  cortex, they were investigated in intravital ly fixed (using 6~c formalin in a mixture of 
physiological saline and ethyl alcohol) brain  t issue in sections about 30~t in thickness [4] and in total p re -  
parat ions .  The lat ter  were made as follows: on the 4th-5th day after  intravital  fixation the membranewas  
careful ly  removed f rom the brain  under the MBS-2 binocular microscope,  removing along with its vesse ls  
f rom the cor tex  the radial  a r t e r i e s  and their  branches  extending for about 200-250~.  The sections and 
total prepara t ions  were  investigated both unstained and also af ter  staining with hematoxylin-eosin,  by Van 
Gieson 's  method, and by s i lver  impregnation. The cor t ica l  vesse ls  were studied under the following con- 
ditions: control (no treatment),  pos t i schemic  state (when the blood flow had been res tored  after  its inter-  
ruption for  1-2 min), pa roxysmal  activity (after application of 0.5% strychnine solution to the cortex for 
30 sec and 5 min), and asphyxia (occlusion of the t rachea for  1-2 min). 

The a r rangement  and size of the smooth-musc le  f ibers  in the vesse l  walls were judged f rom their  
nuclei. Their  length and width along the whole length of the vesse ls  were measured  by means of an ocular  
mic romete r ;  the resul ts  of the measurements  were analyzed by stat is t ical  methods. The investigated ves -  
sels  in the cor tex  were  conventionally divided into two groups: a r t e r i e s  21-40g in d iameter  and a r te r io les  
10-20# in diameter .  
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Fig. 1. Ar rangement  and responses  of smooth-musc le  f ibers of small  
cor t ica l  a r t e r i e s  and a r te r io les  in the rabbi t ' s  brain  under different 
conditions: 1) grouped a r rangement  of nuclei of c i r cu la r  smoo th -mus -  
cle f ibers  (M) in wall of a radial  a r t e ry  25p in d iameter  (total p repa -  
ration, hematoxyl in-eosin,  400• 2) morphological  changes in smooth-  
muscle cells  (M) during their  contract ion in wall of a r te r io le  15~ in 
d iamete r  (L- lumen)  in asphyxia (unstained section, 30 ~ in thickness, 
900• retouched photomicrograph);  3) morphological  changes in smooth- 
muscle  cel ls  (M) during thei r  contract ion in wall of a r t e r i e s  30p in 
d iameter  during paroxysmal  activity (total preparat ion,  hematoxylin- 
eosin, 900• 4) uneven thickening of nucleus during contract ion of 
smooth-musc le  cell (IV[) in a r te r io le  12~ in d iameter  during paroxys-  
mal activity. Section 30~ in thickness, hematoxylin-eosin,  900x. 

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

Nuclei of smooth-musc le  f ibers  were c lear ly  visible in the wails of the a r t e r i e s  in sections and 
total preparat ions,  both unstained and stained. The media of a r t e r i e s  measur ing  21-40# in d iameter  con- 
s is ts  of an outer layer  of c i r cu la r  and an inner  layer  of longitudinal smooth-musc le  fibers~ The c i rcu la r  
smooth-musc le  f ibers  a re  f i rmly  packed together  and form a continuous layer, whereas  the inner layer  is 
not continuous: the muscle  f ibers  are  sca t tered  throughout the thickness of the media.  

With a decrease  in d iameter  of the a r t e r i e s  the c i r cu la r  smooth-musc le  f ibers  gradually diminished 
in number,  so that spaces free f rom musc les  are  fo rmed between neighboring cel ls .  In a r t e r i e s  measur ing  
30~ in diameter ,  for instance, on the average  four smooth-musc le  f ibers  are  found in the space o f l 0 #  
along the length of the vessel ,  compared  with mainly three f ibers  in a r t e r i e s  measur ing  20~ in diameter ,  
and one or  two in a r t e r io l e s  (12-14~). 

C i rcu la r  smooth-musc le  f ibers  form groups of three or  four cells in which the nuclei are  a r ranged 
in one row (Fig. 1, 1). These groups of muscle f ibers,  al ternating along the course  of the vessel ,  a re  found 
around its lumen on different sides (a s imi lar  a r rangement  of muscle  f ibers has also been discovered in 
the smal l  a r t e r i e s  of the mesen te ry  [8]). However, in the precapi l la ry  a r t e r io les  measur ing  10-14# in dia- 
meter ,  this definite a r r angement  of smooth-musc le  f ibers  is absent. Here only sca t te red  muscle  cells  a r -  
ranged ei ther c i rcu la r ly  or  longitudinally can be found. 

The length of the nuclei of the smooth-musc le  f ibers  dec reases  with a decrease  in d iameter  of the 
cor t ical  a r te r ies ,  but there  is no change in the width of the nuclei. In a r t e r i e s  21-40# in diameter ,  for 
instance, the length of nuclei of the muscle  f ibers  was 17• 0.4# and their  width 3:~ 0.02p, while in a r t e r i e s  
10-20# in d iameter  their  length was 11~: 0.63# and their  width 3 • 0.43 p (arithmetic mean values and con- 
fiden6e l imits are  given). 
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Responses  of the s m o o t h - m u s c l e  f i be r s  of cor t i ca l  a r t e r i e s  fixed in t rav i ta l ly  during asphyxia,  or  
pos t i s chemic  and p a r o x y s m a l  s ta tes ,  occu r r ed  during the f i r s t  30 sec a f t e r  exposure .  In longitudinal s ec -  
tions through the vesse l s ,  the nuclei of the musc le  f ibe r s  became  c i r c u l a r  and they gave the i m p r e s s i o n  of 
being swollen. Apparent ly  swollen cy top lasm and a c l ea r ly  d e m a r c a t e d  cell  m e m b r a n e  could a lso  be seen 
around the nuclei of the s m o o t h - m u s c l e  f ibe r s  (Fig. 1, 2). This was seen  more  c l ea r ly  st i l l  in total  p r e p a r a -  
t ions (Fig. 1, 3). These  changes in the nuclei of the smoo th -musc l e  f i be r s  were  found throughout the extent  
of the cor t ica l  a r t e r i e s  as  f a r  as the sma l l e s t  r ami f i ca t ions  of p r e c a p i l l a r y  a r t e r i o l e s  10-14~ in d iameter ,  
in which the m u s c l e s  a r e  mainly  a r r anged  longitudinally. Somet imes  an a s y m m e t r i c a l  i nc rease  in thick-  
ness  of the nuclei of the s m o o t h - m u s c l e  f ibe r s  was observed:  one of the i r  ends was cons iderably  thickened 
and rounded, while the other  r ema ined  pointed.  These  changes in the s m o o t h - m u s c l e  f ibers  led to an in- 
c r e a s e  in th ickness  of the v e s s e l  walls  and to a d e c r e a s e  in the i r  lumen. The lumen was frequent ly  un- 
even, depending on the c h a r a c t e r  of a r r a n g e m e n t  of the s m o o t h - m u s c l e  f ibe r s .  F o r  instance,  the most  
thickened p laces  were  those p a r t s  of the ve s se l  walls  where  nuclei of the muscle  ce i l s  were  found. This 
gave the walls  of the cor t i ca l  a r t e r i e s  the i r  unevenly thickened appearance .  Changes in the lumen of the 
cor t ica l  ve s se l s  a r i s ing  under  these  conditions have been descr ibed  p rev ious ly  by the w r i t e r s  [4, 5]. 

These  changes in the s m o o t h - m u s c l e  f ibers  were  evidently the morphologica l  express ion  of the i r  
contract ion,  because  s i m i l a r  changes have been desc r ibed  in other  organs  during vasocons t r i c t ion  evoked 
by adrenal in  [1, 7, 8, 9]. Other  evidence of cont rac t ion  of the s m o o t h - m u s c l e  f ibe r s  under  these conditions 
is  the fact  that s i m i l a r  changes could be obse rved  ve ry  soon (after tens of seconds) a f t e r  var ious  p roced-  
ures ,  and they were  always accompanied  by cons t r ic t ion  of the va scu l a r  lumen.  
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