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Cells of the a l veo l a r  epi thel ium during the per iod of fo rmat ion  of the r e s p i r a t o r y  port ions 
contain numerous  glycogen inclusions and p o s s e s s  high a lka l ine-phospha tase  act ivi ty .  In 
adult r a t s  the cel ls  of the a lveo l a r  epi thel ium with tiny glycogen granules  in the i r  cyto-  
p l a sm and a higher  alkaline phosphatase  ac t iv i ty  mus t  be regarded  as  cambia l  in cha rac t e r .  
In the course  of different ia t ion of cei ls  of the a lveo la r  epi thel ium, the content of RNA and of 
cer ta in  enzymes  in thei r  cy top lasm is Increased .  Some of these cel ls  a r e  conver ted  into 
dust cel ls .  

Most w o r k e r s  cons ider  that the cel l  lining of the a lveol i  is epi thel ial  in nature [1,2,6,10]. E lec t ron-  
m i c r o s c o p i c  invest igat ions conf i rm this view [11,13]. The c h a r a c t e r  of the epi thel ia l  lining of the a lveol i  
(continuous or in ter rupted) ,  the p r e s ence  or  absence  of a lveo la r  pores  [3,8], and a l so  the nature  of the a lve -  
o lar  cel ls  found both in i n t e ra lveo la r  septa  and inside the cavity of the a lveol i  and posses s ing  phagocytic 
ac t iv i ty  r e m a i n  subjects  for  debate.  Some w o r k e r s  r ega rd  them as  der iva t ives  of the a lveo l a r  epi thel ium 
[1,9,12], while others  cons ider  that m a c r o p h a g e s  and dust cel ls  a r e  of connec t ive- t i s sue  or igin [4,6]. 

In the p resen t  invest igat ion,  changes in the a lveo la r  epi thel ium during the fo rmat ion  of the r e s p i r a t o r y  
por t ions  and a t  different  age per iods  in adult r a t s  were  studied. 

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

The tes t  object  consis ted of the lungs of r a t s  during the per iod of embryogenes i s  and during postfeta l  
life (newborn an imals ,  r a t s  aged 6, 12, 17, and 21 days,  1-12 months ,  and 1.5-2 yea r s ) .  Both the ord inary  
his tological  methods (fixation of the lungs in Z e n k e r - f o r m o l ,  neut ra l  fo rmal in ,  and Carnoy ' s  fluid, embed-  
ding in paraff in  wax, and staining of the sec t ions  with hematoxyl in -eos in ,  by Mal lo ry ' s  method,  with s i lve r  
by  G o m o r i ' s  method,  with r e s o r c i n - f u c h s i n  by Weige r t ' s  method) and h is tochemica l  m e t h o d s  (detection of 
labile oxidase by Gra f t ' s  method,  succinate  dehydrogenase  by the S e l i g m a n - R u t e n b e r g  method,  alkaline and 
acid phosphatase  by G o m o r i ' s  method,  glycogen by Shabadash ' s  and Hotchk i ss ' s  method with d ias tase  con- 
t rol ,  RNA by Unna 's  method,  and lipids with Sudan black) were  used.  The number  of cel ls  in the in te ra lveo-  
la r  septa  with a high content of these h i s tochemica l ly  detected compounds a lso  was counted. 

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

Mass fo rmat ion  of p r i m a r y  a lveo l a r  sacs  takes place a t  the end of embryogenes i s  on the 20th day. In 
cor responding  a r e a s  of the lung p a r e n c h y m a  much of the mesenehyme  is rep laced  by epi thel ia l  t i ssue .  P r i -  
m a r y  a lveo la r  sacs  bud out f rom the in t ra lobula r  epi thel ia l  tubes,  r ep re sen t ing  the p r imi t ive  bronchi ,  but 
init ial ly they a r e  not hollow. These sacs  can be definitely detected on the 21st day of embryogenes i s .  By 
this t ime different ia t ion of the cel ls  of the a lveo la r  epi thel ium is apparent ,  as  shown by the fo rmat ion  of 
single l a r g e r  e l ement s ,  with cy top lasm staining with the usual  his tological  dyes,  among the p r i m a r y  homo-  
geneous cel ls  with unstained cy toplasm.  In the course  of post fe ta l  l ife,  the number  of l a r g e r  ce l l s  in the 
in t e ra lveo la r  septa  and in the lumen of the a lveol i  i nc r ea se s .  

The cy top lasm in many  cel ls  is vacuolated.  In addition, in cel ls  lying inside the lumen of the alveol i ,  
brown and b lackinclus ions  appea r ,  i .e . ,  they a r e  t r a n s f o r m e d  into dust cel ls ,  the number  of which i n c r e a s e s  
with age. Syncytia with two or s o m e t i m e s  m o r e  nuclei  a l so  a r e  found in the lumen of the alveol i .  
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The cells in the a lveolar  sacs  undergo significant changes in their  content of his tochemical ly  detec-  
table compounds. During the format ion of p r ima ry  a lveolar  sacs  all  the cells composing them contain 
large masses  of glycogen, and this is responsible  for  the fact  that the cytoplasm of these ceils does not 
stain with the usual histological  dyes. As the a lveolar  sacs  develop, the number  of glycogen inclusions in 
their  cells  dec reases ,  and in the a lveolar  sacs formed later ,  in subpleural  a r eas ,  large masses  of glycogen 
a re  concentrated.  In the f i r s t  days of postfetal life, many small  granules of glycogen appear  in the epithel- 
ial cells of the a lveolar  sacs ,  but during their  subsequent subdivision, the number of cells with glycogen in- 
clusions decreases ,  and af ter  the 21st day only a few cells with smal l  glycogen granules in their  cytoplasm 
can be found in the in tera lveolar  septa. 

A uniform intensity of the react ion for  alkaline phosphatase is observed in all cells in the epithelium 
of the p r ima r y  a lveolar  sacs .  In the course  of subdivision of the a lveolar  sacs ,  a more  intensive react ion 
for  alkaline phosphatase pe r s i s t s  in some groups of cells o f  the in tera lveolar  septa. With age, the number  
of cells with higher  alkaline phosphatase activi ty within the groups decreases ,  and in the in tera lveolar  septa 
of old rats  only sol i tary  cells with higher activity of this enzyme remain.  

In 22-day fetuses,  single cells with RNA in their  cytoplasm appear  in the epithelium of the a lveolar  
sacs :  some are  smal le r  in size,  with cytoplasm staining intensively with pyronine,  while the cytoplasm of 
other cells is l a rge r  but its degree of basophilia is smal le r .  In the course of postfetal life the number  of 
cells with RNA in their cytoplasm in the in tera lveolar  septa var ies  within nar row limits. With age, how- 
ever ,  the number  of sma l l e r  cells with a nar row r im of cytoplasm, possess ing  intense pyroninophilia,  de- 
c reases  and the number  of l a rge r  cells with a smal le r  RNA content in their  cytoplasm increases .  The cy-  
toplasm of these cells is par t ia l ly  vacuolated, because of the presence  of lipids and acid phosphatase 
in it. 

The intensity of the react ion for acid phosphatase is identical in all cells in the epithelium of the pr i -  
m a r y  a lveolar  sacs  of the embryos .  In the f i rs t  days af ter  birth,  single cells with c lear ly  defined borders  
and giving an intense react ion for  acid phosphatase can be seen in the interalveolar  septa. Gradually and 
with fluctuations, their number  increases  to reach  a maximum by the age of 7 months. In addition, the di- 
mensions  of the cells giving an intense react ion for acid phosphatase increase ,  and such cells are  more  
frequently found in the lumen of the alveoli.  

Labile oxidase in the form of occasional  granules in the cytoplasm is uniformly distributed in all the 
cells of the p r i m a r y  a lveolar  sacs .  When cavities appear  in these sacs ,  cells with a much more  marked  r e -  
action for labile oxidase are  formed.  The whole cytoplasm in these cells is filled with darkly stained gran-  
ules,  usually indistinguishable because of the g rea t  s ize of their  contents. Af ter  birth,  the number  of these 
cells in the in tera lveolar  septa increases  to reach  a maximum by 7 months.  

Collections of cells with an intense react ion for labile oxygen a re  observed in a reas  of the lung paren-  
chyma located around the pulmonary vein. 

Succinate dehydrogenase is p resen t  in fetuses as  tiny granules  uniformly distributed in all the ceils of 
the p r i m a r y  a lveolar  sacs .  In the f i rs t  months of postfetal  life, the intensity of the react ion for succinate 
dehydrogenase in cells of the a lveolar  epithelium increases .  In rats  aged one month, among the major i ty  of 
cells  of the a lveolar  epithelium, single cells with c lear ly  defined borders  and with a high content of this en- 
zyme can be distinguished. Fluctuations in the number  of these cells at different age periods are  re la t ively 
small .  Suecinate dehydrogenase activity in the g rea t  major i ty  of cells of the a lveolar  epithelium decreases  
with age. 

The following conclusions can be drawn f rom the resul ts  described.  Since many glycogen inclusions 
a re  found in the epithelium of the a lveolar  sacs  in the period of their  formation,  it may be considered that 
glycogen is not mere ly  an ene rgy-p rov id ing  mater ia l ,  but also a plast ic mater ia l  [5]. The few cells with 
smal l  glycogen granules and high alkaline phosphatase act ivi ty found in the in tera lveolar  septa of adult rats  
must  be regarded  as cambial  cel ls ,  responsible for  physiological  regenera t ion of the a lveolar  epithelium. 
In the course  of differentiation of the cambial  cell, RNA accumulates  in their cytoplasm, causing an increase  
in size of these cells.  The content of severa l  enzymes also increases  during differentiation. The appear -  
ance of cells with a more  intense react ion for labile oxidase, acid phosphatase,  and succinate dehydrogenase 
is preceded by a period in which the corresponding enzymes  can be detected, although in smal le r  amounts,  
in the major i ty  of cells of the a lveolar  epithelium, presumptive evidence of a genetic link between these 
cel ls .  The increase  in enzymic activi ty in the a lveolar  epithelial cells during their  differentiation explains 
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their high reactivity, manifested in particular by the formation of dust cells and syncytia. The number of 
more highly differentiated cells in the alveolar epithelium increases with age. 
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