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Adequate st imulat ion of the eyes in kittens causes  less  constant  or  marked dilatation of the blood ves-  
se ls  of the occipital  lobe than in adult ca t s .  The blood flow through the visual cor tex  in kittens als0 in- 
c r e a s e s  during adequate st imulat ion of the audi tory a n a l y z e r .  

The object  of this investigation was to de te rmine  cer ta in  peculiar i t ies  of reglalation of the ce reb ra l  
c i rcula t ion in cats  at e a r l y  s tages  of ontogenesis .  

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

Exper iments  were  pe r fo rmed  in a darkened room on 18 kittens aged from 2 to 4 weeks, anesthetized 
with urethane.  Photic s t imuli  were applied f rom o rd ina ry  25 and 100 W incandescent lamps.  The source  
of light was placed 80 cm away f rom the an imal ' s  eyes .  The acoust ic  stimulus was a buzzer .  To abolish 
the pupil lary react ion,  a t ropine was instilled into both eyes .  The blood t-tow through the visual cor tex  
(middle portion of the la tera l  gyrus)  was r ecorded  by two e lec t rodes  implanted into the brain  in this region 
to a depth of 2-3 ram, and at a dis tance of about 8-10 mm apar t .  The e l e c t r o d e s - b r a i n  sys tem formed one 
a r m  of a br idge c i rcui t ,  which was balanced with r e spec t  to res i s tance  and capacitance by a supply field 
with f requency 20 kc and voltage 0.8 V. Changes in res i s t ance  indicated changes in blood flow through the 
studied regions  re la t ive  to a conventional zero  level. 

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  

On the e l ec t rop le thysmogram (EPG) of part  of the occipital cor tex  of an anesthet ized kitten {Fig. 1) 
waves syachrontzed  with the pulse and resp i ra t ion  (e) could be seen, together with slower waves.  The lat- 
te r  were v e r y  inconstant in cha rac t e r  as reg~ards both amplitude and duration, and only in a few exper i -  
ments  (or par t s  of one experhnent )  did they r e semble  waves of the third o rde r .  

The mean amplitude of the E PG pulse  waves of the kitten was 0.3 t3, compared with a mean total re -  
s i s tance  of the par t  of the bra in  between the two e lec t rodes  of  1000 9., i.e., 0.3~, while the mean amplitude 
of the r e s p i r a t o r y  waves was 0 2  ~,  or  0.02~. The ampli tudes of the aperiodic EPG waves lay within the 
range 0.5-5 ~2, or  0.05-0.5%. 

The local EPG of the visual co r tex  is cha rac t e r i zed  by inconstancy of the basic level (the background) 
of the blood volume. The curve  usual ly  remained  at  the same level for  not more  than 2-3 rain, after which 
it shifted in one di rect ion or  the other  by a small  amount.  This did not prevent demonstrat ion of a local 

r e s p o n s e  to the s t imulus ,  which was fa i r ly  constant  in maga~itude and of the order  of 1 ~ .  in:these exper i -  
ments ,  as  a resu l t  of d i sp lacement  of the EPG and the action of the s t imulus,  often the curve  did not return 
to its initial level (as is found as a rule wifl~ adult animals) ,  but remained indefinitely at the new level 
(Fig. lb) .  In some tes ts  a r e sponse  to st imulation appeared after  a very  long latent period (I0-20 sec or  
more)  or  even af ter  the light had been turned off. The number  of positive responses  to the photic st imulus 
in the kit tens was 40-50<i of the total number  of tes ts  with light. Iience, there is a definite relat ionship be-  
tween the volume of blood in the visual cor tex  and the state of the peripheral  receptor  in kittens,  although 
it is not so constant  and prec i se  in cha rac t e r  as  in adult animals .  
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Fig .  1. Back~ 'ound  EPG of r ight  occipi ta l  c o r t e x  of a cat  (a) and 
E P G  during and a f t e r  photic s t imulat ion aga ins t  a background of 
m o v e m e n t  (b) or  r e s t  (c). F r o m  top to bot tom:  E P G ,  m a r k e r  of 
s t imula t ion ,  t ime  m a r k e r  (in sec) .  

F ig .  2 . . E  PG of r ight  occipi tal  region of a ki t ten dur ing  acoust ic  
(a) and photie (b) s t imula t ion .  Latent  per iods  a r e  d i f fe ren t .  Leg-  
end as  in F ig .  1. 

No s t rength  re la t ionsh ips  were  found in the r e t i n a - v i s u a l  c o r t e x - s u p p l y  appara tus  s y s t e m  in the ki t -  
ten.  In adult  an ima l s  in some  e x p e r i m e n t s  a definite c o r r e l a t i o n  was o b s e r v e d  between the intensi ty  of 
s t imula t ion  and the r e s p o n s e  of the local  blood flow in a pa r t i cu l a r  pa r t  of the b ra in .  

A spec ia l  f ea tu re  of the local  regula t ion  of the c e r e b r a l  blood flow in.kit tens is the complete  absence  
of d i f ferent ia l  r e spons e  of the local blood flow to s t imula t ion  of a pa r t i cu l a r  modal i ty ,  as is c l ea r ly  found in 
adult an ima l s .  The v e s s e l s  of the visual  cor tex ,  r eac t ing  to i l luminat ion of the eyes  by a marked  inc rease  
in the volume of blood they contained,  in mos t  c a s e s  a lso  r e sponded  well  to acoust ic  s t imulat ion.  However ,  
in the l a t t e r  case  the la tent  per iod of the r e s p o n s e  was f requent ly  longer  than during phot~c s t imulat ion 
(Fig. 2). IrreM~lar f luctuat ions in the EPG level  could not be a t t r ibu ted  to any one f ac to r .  Data in the l i t e ra -  
tu re  on this m a t t e r  a r e  con t r ad i c to ry  [2, 3]. It follows f r o m  these  c h a r a c t e r i s t i c s  of the EPG ref lec t ing 
blood flow in the occipi ta l  co r t ex  of the ki t tens  that  the whole complex  of v e s s e l s  in this par t  of the bra in  
evident ly  does  not a lways function as  a single er, t i ty.  Slow, re~malar waves ,  indicating synchronized changes 
in v a s c u l a r  tone in. this  region,  appear  only f rom t ime to t ime .  The cause  of these  waves  was not e s t ab -  
l i shed .  It m a y  perhaps  be the spontaneous rh}' thmic ac t iv i ty  of the s m o o t h - m u s c l e  wall  of the blood ve s se l s  
|4].  If this  is so,  the fact  that these  background waves  a r e  p re sen t  ma in ly  in an ima l s  at  the e a r l y  s tages  of 
ontogcnesis  may  be explained by imper fec t ion  of the r e g u l a t o r y  m e c h a n i s m s  in young an ima l s .  

Whereas  in e x p e r i m e n t s  on adult an ima l s ,  changes in blood flow of d i f ferent  intensi ty a r e  found in r e -  
sponse  to appl icat ion of photic s t imul i  of d i f ferent  s t r eng ths ,  no such r e su l t  was  obse rved  in any of the ex-  
p e r i m c n t s  on k i t t ens .  In conjunction with the v e r y  wide va r i ab i l i t y  of changes in blood flow in r e sponse  to 
appl icat ion of s t imul i  of the s a m e  s t rength ,  this fact  sugges ts  that  the m e c h a n i s m s  adapting the local c i r cu l a -  
tion to local changes  in functional  ac t iv i ty  of the ne rve  ce i l s  a r e  s t i l l  imper fec t  at  the e a r l y  s tages  of 
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postnatal development, compared with their state in adult animal:~. Further evidence of this [mperfect[oa 
-was given by the absence o[ a differential response of the blood vessels of the visual cortex in the y, mng 
animals to two stimuli of different modalities (acoustic, photie). 

Under our experiment,• conditions (immaturity of systems regulating the blood supply to this partieu- 
l-ar part of the brain eomt>ared with those in adult animals) the system responsible for prce{se adaptation of 
the blood flow by redistribution of blood predominantly to ceils aetiwtted at a given moment functions im- 
perfectly.  
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