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The l amina r  d i s t r ibu t ion  of endings of t h a l a m o c o r t i c a l  f ibers  was studied in the p a r i e t a l  (a rea  
7) and v i sua l  co r t ex  (a rea  17) a f te r  u l t r a son ic  des t ruc t ion  of the pulv inar ,  by the F i n k - H e i m e r  
method and by e lec t ron  mic roscopy .  Degenera t ing  f ibers  and the i r  endings were  found in the 
p a r i e t a l  co r t ex  in a l l  l a y e r s ,  with the g r e a t e s t  concent ra t ion  in l a y e r s  III-V. In the v i sua l  
co r t ex  f ibe r s  f rom the pulv inar  t e r m i n a t e  chief ly in layer  IV. Degenera t ing  f ibers  t e r m i n a t e  
on spines  and thin branches  of dendr i t e s  in both the p a r i e t a  ! and the v i sua l  cor tex .  
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The study of the t h a l a m o c o r t i c a l  s y s t e m  of f ibers  in the p ro jec t ion  and assoc ia t ion  cor tex  in cats  is 
i n t e r e s t i ng  both for an unders tanding  of the ro l e  of individual  tha lamic  nuclei  in the organ iza t ion  of neocor t i ca l  
ac t iv i ty  and for  the study of the p r inc ip l e s  of the synapt ic  organiza t ion  of c o r t i c a l  a s soc ia t ion  and p ro jec t ion  
a r e a s .  

Some worke r s  have found that the pulv inar  and other  nuclei of the p o s t e r i o r  tha lamic  group p ro jec t  to the 
sup ra sy lv i an  gyrus  and occ ip i t a l  (visual) co r t ex  [3, 8, 10, 14]. The p ro jec t ion  of some tha lamic  r e l a y  and 
a s soc i a t i on  nuclei  to the cor tex  exhibi ts  a c a u d o - r o s t r a l  topographic  o rgan iza t ion  [4]. 

The object  of this inves t iga t ion  was to study the l a m i na r  d i s t r ibu t ion  of endings of f ibers  f rom the pul-  
v ina r  of the tha lamus  in a r e a  7 of the p a r i e t a l  co r tex  and a r e a  17 of the v i sua l  co r t ex  in cats  and to de t e rmine  
what types  of synapt ic  contacts  they form. 

EXPERIMENTAL METHOD 

Thi r ty  adult  ca ts  were  used. The pulvinar  was des t royed  by focused u l t rasound,  so that  there  was no 
r i s k  of degene ra t ive  changes in higher  s t r u c t u r e s .  The u l t r a son ic  appara tus  and method of sonica t ion  were  
d e s c r i b e d  p rev ious ly  [1]. Sonication was c a r r i e d  out t r a n s d u r a l t y  through a b u r r - h o l e  10-12 mm in d i a m e t e r  
located above the p a r i e t a l  cor tex .  The p a r a m e t e r s  of sonicat ion were :  f requency 1.98 and 2.76 M Hz, in ten-  
s i ty  2000 W/cm 2, dura t ion 0.5 sec .  The coord ina tes  of the sonica ted  s t r u c t u r e s  were  de t e rmined  f rom the 
s t e r e o t a x i c  a t las  [12]. Al l  opera t ions  were  c a r r i e d  out under s t e r i l e  condit ions on an imals  anes thet ized with 

pen tobarb i t a l  (35 mg/kg). L igh t -op t i ca l  and e l e c t r o n - m i c r o s c o p i c  [6] inves t iga t ions  of c o r t i c a l  a r ea s  7 and 17 
and of b ra in  s t r u c t u r e s  along the c o u r s e  of the u l t r a son ic  beam were  under taken 1 h 40 min and 3, 5, and 7 
days a f te r  sonicat ion.  The b ra in  of a n o r m a l  animal  se rved  as the control .  Eight c a se s ,  which will  be de sc r ibed  
below, were  chosen for  invest igat ion.  

EXPERIMENTAL RESULTS 

In all the animals studied the greater part of the pulvinar was destroyed, and also the ventrolateral part 

of the dorsal lateral nucleus. The focus of destruction had clear boundaries formed by a concentration of 
proliferating glial cells. 

On investigation by the Fink-Heimer method terminal degeneration was maximal on the fifth and seventh 
days after destruction of the thalamic structures, in agreement with the results of electron-microscopic in- 
vestigation. 
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Fig. 1. Degeneration in layer III of the parietal  cor tex (area 7) on 
fifth day after  destruct ion of pulvinar. Fink-Heimer method, 400 
x. Electron micrograph of degenerating axo-dendri t ic  synapse of 
a symmet r i ca l  type in layer III of cor tex of area 7 on fifth day after  
destruct ion of pulvinar shown in top right-hand corner  (30,000 • 

Fig. 2. Degenerating terminal  forming axo-dendri t ic  synapse on 
dendrite of medium cal iber  in layer  IV of par ie tal  cortex (area 7) 
on seventh day after  destruction of pulvinar (25,000 x). 

In a rea  7 terminal  degeneration was found in all layers  including layer  I, but the grea tes t  density of 
degeneration was in layers III-V of the cortex. In area  17 degenerating terminals  and fibers were located 
chiefly in layers IV-V, but a few degenerating fibers and their  endings were found at the levels of cort ical  
layers  II, III, and VI. The density of terminal  degeneration in the par ie tal  cortex was higher than in the occipi-  
tal cortex, also in agreement  with the results  of the e lec t ron-microscop ic  investigation (Fig. 1). 

On e lec t ron-microscopic  investigation the initial reaction of terminal  degeneration of the degenerating 
fibers consisted Df swelling of the synaptic ves ic les ,  increased osmiophilia of the matrix of the ending, and 
destruct ion of mitochondria.  This reaction then changed into "dark" d e g e n e r a t i o n -  the form of direct  degen- 
eration most  widespread in the CNS. 

In a rea  7 degenerating terminals  were distributed throughout the depth of the cortex with their  g rea tes t  
concentrat ion in l ayers  III-V. In area  17 degenerating endings were localized mainly in layer  IV, but single 
terminals  also were foundin layers  II-Vt. Endings of fibers f rom the thalamic associat ion nuclei in both pro jec-  
tion and associat ion areas  of the cor tex a re  presynaptic  and form synapses of a symmet r ica l  type [10] (see 
Fig. 1). 
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Fig. 3. Degenerating axo-spinous synapse in layer IV of occipital 
cortex (area 17) on seventh day after destruction of pulvinar 
(50,000 • 

Most degenerating terminals in area 7 had contacts with dendritic spines containing a typical and well- 
marked spinous apparatus, and also with thin branches of the dendrites. A few degenerating terminals formed 
axo-dendritic synapses on the trunks of dendrites of medium caliber (Fig. 2). As a rule these dendrites con- 
tained mitochondria and numerous microtubules. Axo-dendritic synapses formed by degenerating terminals on 
the trunks of the dendrites of medium caliber were found in layers Ill and IV. 

In area 17 the degenersting terminals formed axo-dendritic synapses on thin branches and spines of den- 
drites (Fig. 3) and no degenerating endings were found on the large dendritic trunks. These findings correspond 
to the u]trastructural features of the synaptic organization of the parietal and occipital cortex of normal cats, 
characterized by predominance of axo-dendritic synapses on dendrites of various calibers, by contrast with 
other forms of interneuronal contacts [5, 7]. 

On light-optical and electron-microscopic investigation of the brain tissue along the course of the ultra- 
sonic beam no degenerative changes were found either in the cortex or in the underlying subcortical structures. 

The evidence thus shows that endings of fibers from the thalamic association nuclei were located in the 
parietal association cortex throughout its depth, with the highest concentrations in layers Ill, IV, and V, i.e., 
the distribution was diffuse in character. 

Many workers have pointed to the Nnonspecific" diffuse character of distribution of the various afferent 
systems in the parietal cortex (afferents from thalamic relay nuclei and thalamic association nuclei and also 
eallosal fibers) [2, 12-14]. 

It can be tentatively suggested that the principle of diffuse distribution of the various afferent systems of 
fibers in the parietal cortex may be an important principle of the organization of its activity. 

In the projection cortex (area 17) the character of distribution of endings of the thalamocortical fibers 
from the pulvinar was closer to the "specific ~ type of distribution of afferents than in the parietal cortex. 
These observations agree with the results of many morphological and electrophysiological investigations in 

which most ascending specific projections were found to be to layer IV and sublayer Ill 3 of the projection cortex. 

According to the results of the present investigation, both light-optical and electron-microscopic, the 
density of the degenerating terminals in the association cortex was considerably higher than in the visual 
cortex. The presence of a well-marked representation of the thalamic association nuclei in the parietal asso- 
ciation cortex is evidence of the important role of the nuclei in the integrative activity of this region of the rico- 
c o r t e x .  

Endings  of f i b e r s  f r o m  the t h a l a m i c  a s s o c i a t i o n  nuc l e i  in the  p r o j e c t i o n  and a s s o c i a t i o n  c o r t e x ,  l ike  t he  
endings  of m o s t  t h a l a m i c  a f f e r e n t s  in the  n e o c o r t e x ,  f o r m  m a i n l y  a x o - d e n d r i t i c  s y n a p s e s  of  a s y m m e t r i c a l  t ypes  
on the  s p i n e s  and thin  b r a n c h e s  of  the d e n d r i t e s .  Th is  e m p h a s i z e s  the  fact  that  the d i f f e r e n t  t h a l a m o c o r t i c a l  
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inputs share  common principles of synaptic organization. Many investigations have shown that most  contacts 
in the cerebra l  cor tex are  axo-dendri t ic  synapses;  it is these which are  affected by destruct ion of the sub- 
cor t ical  formations,  whereas the axo-somat ic  and axo-axonal contacts in the cor tex remain intact. The special  
features of the localization of degenerating endings on different portions of the dendrites of neurons in the 
parietal  and occipital cor tex are  evidence in support of the wr i t e r s '  previous hypothesis concerning the mecha-  
nisms of afferent synthesis and integration at the synaptic level [4, 5]. 
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ROLE OF THE LUNG MACROPHAGES IN REGULATION 

OF THE QUANTITY OF ALVEOLAR SURFACTANT 

L. N. Filippenko UEC 612.212.014.1.014.462.8-06:612.112.3 

Fixation of the rat  lung by perfusion through the pulmonary a r t e ry  prevents the flushing of the 
macrophages into the lumen of the alveoli and maintains their  natural distribution in the hypo- 
phase of the alveolar  extracel lular  lining, beneath the film of surfactant.  Surfactant synthesis 
is intensified in the large alveolocytes of the remaining lung 5-7 days after  left-sided pneumo- 
nectomy, the quantity of tubular myelin in the hypophase of the hypertrophied alveoli is increased,  
and the surface  tension of the lung washings fails. The number of alveolar  macrophages is more  
than doubled in this period. The alveolar  macrophages utilize the "excess"  of surfactant  (tubular 
myelin) in the hypertrophied lungs and so part icipate in the regulation of the surface  tension of 
the alveoli. 

KEY WORDS: alveolar macrophages; left-sided pneumonectomy; surfactant 

The role ofthe lung macrophages in the utilization of the components of the extraeellular lining of the 
alveoli was first suggested by Macklin [ii], who observed the close contact between these cells and the poly- 
saccharide covering of the alveolar epithelium. Later, after fixation of the lung by perfusion through the pul- 
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