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Invest igat ion of mechan i sms  of in t e rcor t i ca l  integrat ion depends on the p r i o r  elucidation of in te rconnee-  
tions between pa r t s  of the neocor tex  which dif fer  in modal i ty  and h ie ra rch ic  re la t ions .  However ,  despi te  in- 
tensive  studies of this p rob lem [1, 2, 6, 8-11],  many of its aspec ts  a r e  st i l l  undefined and requ i re  detai led 
elucidation. This appl ies  equally to effects  of nonproject ion a reas ,  including the pa r i e t a l  and moto r  a r ea s ,  on 
each other .  

The study of the c h a r a c t e r  of in terac t ion  between the la t te r  was the a im  of the p r e s e n t  invest igat ion,  in 
which, to obtain a deeper  understanding of the p rob lem,  the w r i t e r ' s  e a r l i e r  data  on in teract ion between p r o -  
ject ion zones and with the par ie ta l  region were  analyzed for  the purpose  of compar i son  with the r e su l t s  of  the 
p r e sen t  invest igation.  

EXPERIMENTAL METHOD 

Acute experiments were carried out on 16 adult cats of both sexes. Methods of recording evoked poten- 
tials (EP), of local cold blocking of the cortex, and of peripheral stimulation of the visual and somatic systems 
were described in detail previously [4, 5]. EPs were recorded from the parietal and motor areas before and 

after reversible cooling, and also in one structure after cooling of the other. 

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

After  local  cold blocking of each of the neocor t ica l  fo rmat ions  to be studied, sha rp  changes were  found 
in ~ in the uncooled region.  Fo r  instance,  the action of cold on the moto r  a r e a  led to s ignif icant  t r a n s f o r -  
mat ion of EP in the pa r i e ta l  cor tex,  which began ve ry  rapidly  (af ter  15-30 see)  and were  obse rved  throughout 
the cooling p r o c e s s ,  which continued for  30 rain (Fig. 1). A s i m i l a r  p ic ture  was obse rved  in the moto r  cor tex  
a f t e r  cooling of the pa r i e ta l  cor tex  (Fig. 2). The dist inguishing fea ture  of the dynamics  of the pos i t ive  (P1) and 
negat ive (N~) waves  of the ea r ly  component  of EP was the a l t e rna te  i nc rea se  and d e c r e a s e  in the i r  ampli tude 
(Figs.  1 and 2). These  changes in the ea r ly  component  of EP were  found r egu la r ly  in all  exper iments .  How- 
ever ,  they were  c h a r a c t e r i z e d  by g r e a t  var iab i l i ty  and aper iodic i ty  of their  course ,  not only in di f ferent  ex-  
pe r imen t s ,  but actual ly  in the course  of each observat ion .  This applies equally to t r ans fo rma t ion  of the late  
component  of EP,  and in pa r t i cu la r ,  of the second posi t ive  wave (Pz). Its ampli tude a lso  rose  or  fel l  a l t e r -  
na te ly  (Figs .  1 and 2): In the la t te r  case  P2 could d i sappear ,  and be rep laced  usual ly  by a new negat ive wave 
(Nn) , which was absent  during spontaneous activity.  All the changes in EP desc r ibed  above were  c l ea r l y  de-  
tec table  in r e spons e  to the a r r i va l  of both somat ic  (Fig. 1) and visual  (Fig. 2) impulses  in the moto r  or  
pa r i e t a l  a rea .  

The r e su l t s  a re  evidence of w e l l - m a r k e d  regu la to ry  in teract ion between the pa r i e ta l  and moto r  a r eas ,  
c h a r a c t e r i z e d  by  a complex  mul t id i rec t ional  effect,  including both fac i l i t a tory  and inhibi tory influences,  and 
a pulsat ing,  aper iodic  type of course .  This interact ion,  which was found equally quickly and c l ea r ly  during 
mu l t i s enso ry  s t imulat ion,  can be defined by i ts  appearance  as modal i ty-nonspeci f lc .  

Meanwhile, despi te  the fea tu res  of s i m i l a r i t y  l i s ted above, the mutual  effects  of the pa r i e t a l  and moto r  
a r e a s  on each o the r  d i f fer . in  value, as will be c l ea r  f r o m  the c h a r a c t e r  of the d e c r e a s e  and i nc r ea se  in EP in 

Labo ra to ry  of  Morphophysiology of the Conclitioned Reflex, Bra in  Inst i tute,  Academy of Medical Sci-  
ences  of the USSR, Moscow. (P re sen t ed  by Academic ian  of the Academy of Medical Sciences of the USSR V. 
S. Rusinov.)  T rans la t ed  f r o m  Byulle ten '  Ekspe r imen ta l ' no i  Biologii i Meditsiny:-Vol. 89 ,  No. 4, pp. 387-389, 
Apri l ,  1980. Original  a r t i c l e  submit ted  May 15, 1979. 

0007-4888/80/8904- 0395507~ �9 1980 Plenum Publishing Corpora t ion  395 



~ .. A 

1 2 3 '~ 5 

N, /~ ~--.JpV 

PI ~' z ~ 

I 0 5  B 

9 O  

7s 

~ 5  

PI 
15  

~ , ~ ',~ . 

B e f o r e  o s 1o m z o  �9 25 ao 
c_obling Cooling Rewamning 

Fig. 1. Changes in EP in pa r i e ta l  cor tex  during cooling of 
motor  area .  Pl) posi t ive wave of ea r ly  components,N1) its 
negative wave, P2) posi t ive  wave of late component  of EP,  
Nn) new negat ive wave replac ing  P2. A) C h a r a c t e r  of dy- 
namics  of EP. 1) EP initially, 2-5) during cooling: 2) de-  
c r e a s e  in EP, 3) d i sappearance  of P2, 4) appearance  of N n, 
5) i nc rea se  in EP. Thin line in 2-5: d iagramat ic  r e p r e s e n -  
tation of initial  EP.  B) Graph showing changes in ampli tude 
of individual EP waves.  P1) filled c i rc les ,  N~) Fil led squares ,  
P2) filled t r iangles ,  Nn) empty  t r iangles .  Broken lines denote 
cor responding  mean levels  of P1, N1, and P2 before  cooling. 
Absc i ssa ,  durat ion of cooling (in rain); ordinate,  ampli tude of 
EF (in ~V). D iag ram of b ra in  shows a r ea  cooled ( rectangle)  
and record ing  point (dot). Somatic s t imulat ion.  Cat No. 39. 

each intact  t e r r i t o r y  of the neocortex.  In the motor  cor tex  a dec rea se  in the ea r ly  component  was accompanied 
in m o r e  cases  than in the par ie ta l  a r ea  by d i sappearance  of P2 and by the appearance  of N n (Figs.  1 and 2), 
i .e. ,  cooling of the pa r i e t a l  region had a s t ronge r  inhibi tory effect  on the moto r  a r e a  than the opposite effect. 
In fact,  reorganiza t ions  of EP of this kind a re  evidence of the inhibitory action of the cooled region on the in- 
tact, effect ive through deep bra in  s t ruc tu r e s  [4, 5], where  fac i l i t a tory  cor t ieofugal  influences on incoming i m -  
pulses  a re  abolished by local cold blocking of the cor tex  (a dec r ea se  in EP) and, as a resul t ,  thei r  intr insic 
act ivi ty  is l ibera ted  (appearance  of Nn). The p r o c e s s  of the inc rease  in EF in the regions  compared  also dif- 
fered.  In the pa r i e ta l  cor tex  the ea r ly  and late  components  of EP  often exceeded the background response  as 
they increased (Fig. I). This phenomenon was not observed in the motor cortex, where both components of 

EP, as they enlarged, as a rule did not reach the background level, sometimes by a considerable margin (Fig. 

2). Deficiency of afferentation in the motor area during cooling of the parietal cortex thus took place always, 

whereas in the parietal cortex it was found to a lesser degree and was combined with processes of exultation. 

It can be concluded from the facts discovered in these experiments that the influence of the parietal cor- 
tex on the motor cortex is stronger than the opposite effect. In the discussion of these data it is important to 

bear in mind differences in the functions of these zones of the neocortex. In the present writer's view [3] the 

parietal association area is predominantly concerned with the creation of efferent synthesis and plays a rela- 

tively minor role in the direct formation of motor acts, for it transmits the information it has processed to 
other zones of the cortex and, in particular, to the motor cortex. Conversely, in the motor area there is close 
overlapping of afferent and efferent projections [I, 2, 7 ], as a result of which it has been called an integrative- 

triggering zone [ 1 ]. This region occupies a special position in the hierarchic structure of the cortical zones, 
as the site of most intensive convergence of influences from various subcortical and cortical regions of the 
brain; signals of different genesis and functional importance necessary for realization of its triggering mech- 
anism- its participation in the formation of motor acts - flow into this region as into a funnel. This evidently 
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Fig.  2. C h a r a c t e r  of changes  in E P  in voca l  co r t ex  dur ing  
cool ing of pa r i e t a l  a rea .  Legend as in Fig.  1. Visual  s t imu-  
lation. Cat.  No. 40. 

explains the fact that the afferentation deficiency induced by cooling the parietal region significantly affects 

the sensory supply to the motor cortex; in other words, the parietal region performs the role relative to the 

motor cortex of an important "supplier" of afferentation. The motor cortex, on the other hand, is less in- 

volved in sensory provision for the parietal cortex, but it evidently is more concerned as a "regulator," a 
structure participating in correction of the functional state of this part of the neocortex. 

Differences between interaction of the parietal and motor areas compared with other types of combined 

activity of cortical formations, such as parietal with projection areas or the latter with each other, must also 

be emphasized. [Their interaction has been examined by the writer previously [5], and two different types 

were found. However, on that occasion attention was not directed to certain important aspects from the stand- 

point of the present investigation: 1) during nonspeeific interaction between different projection zones with 

each other or with the parietal cortex, activated by signals inadequate for the projection zones - a relatively 

small decrease which is observed in both components of EP in the above-mentioned structures during local 

cooling of each of them is evidence of their comparatively minor role in combined sensory provision. Mean- 

while, during modality-specific interaction between one or another projection zone and the parietal area, acti- 

vated by signals adequate so far as that projection zone is concerned, the considerable decrease in the early 

component and transformation of the second positive wave of EP in one of them during cooling of the other 

suggests an important role for these cortical areas in the sensory provision for both. 2) The presence of only 

a decrease in EP, and, moreover, only up to a certain time limit, in all cases after which they are preserved 

at the same modified level, indicates regulatory interaction in the same direction between these areas; it is 

manifested only as a facilitatory influence on them, which is not pulsating but tonic in character, and which has 
initially a dynamic, followed by a static, type of course. 

Interaction between hierarchically different regions of the cortex is thus essentially regulatory and con- 
stant; as a result of it, local excitation of one or another group of cortical structure is maintained. In each con- 

crete case, however, aetivation arriving in one region from the other may play an unequal role in the sensory 

provision for the former and may differ in the type of its course; in that way the complex and diverse mutual 

influences that depend on the modality or functional specificity of the neocortical zones studied and their im- 
portance in cortical integrative activity are determined. 
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The work of H. Selye [11] laid the foundations of extensive research into the role of pituitary-adrenal 
hormones in adaptive mechanisms aimed at increasing the resistance of the body to stresses of varied origin. 
However, the problem of the reverse effect of adrenoeortieal and pituitary hormones on the CNS in stress has 
been incompletely studied. Inparticular, we do not understand the reasons for the difference and similarity be- 
tween the effects of corticoids and corticotrophin (ACTH) on nerve cells in different parts of the brain. All 
that is known is that, with anincrease in the concentration of corticoids and ACTH in the hypothalamie region in 
experimental animals, secretion of anterior pituitary hormones is inhibited and this leads to corresponding 
weakening of the secretory activity of the adrenal cortex [5-7, 9 ]. 

The object of this investigation was to study differences and similarities in the character of the effect of 
ACTH and hydroeortisone on spontaneous unit activity in the hypothalamus and in limbic structures of the 
brain such as the septum and hippocampus which play an important role in the regulation of secretion of pitui- 
tary-adrenal hormones. The method of microiontophoretic application of hormones to the surface of the nerve 
cells to be studied was used in the investigation, so that the presence of true sensitivity of a particular nerve 
cell to the hormone applied could be more definitely decided. 

EXPERIMENTAL METHOD 

Responses of 79 neurons in the hypothalamus and in the region of the septum and dorsal hippocampus to 
application of ACTH and hydroeortisone were studied in acute experiments on 20 adult male rabbits fixed in a 
stereotaxic apparatus. Microiontophoretie applications of the substances [4] were made by means of multiple- 
barreled glass microeleetrodes [I]. Bovine ACTH in a concentration of 0.5 mM and hydroeortisone hemisue- 
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