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The chorio-allantoic  m em b ran e  of th e  deve lop ing  chick em bryo  p re sen ts  
a su itab le  o b jec t  for studies in to  h is togene tic  processes. Several p a p e rs  c o n ta in  
light microscopic  d a ta  on changes of the  m e m b ra n e  during  em bryogenes is ,  
D a n c h a k o f f  (1917) e.g. described th e  d ev e lo p m e n t  of vessels in th e  e c to d e rm  
of th e  chorio-a llan to is . I ts  s t ru c tu re  has been  re cen t ly  stud ied  in t o t a l  p re ­
pa ra t ions  (S h t c h e l k o u n o v , 1958, P e t r y , 1959, K ü h n e l , 1961). T h e  p re se n t  
work discusses cer ta in  ch arac ter is t ics  of th e  dev e lo p m en t  of tissue s t r u c tu r e s  
in chick chorio-allantois , as revea led  b y  th e  e lec tron  microscope.

M aterial and  m eth o d s

E q u a to r ia l  p a r ts  of the chorio -a llan to ic  m em b ran e  (to g e th e r w ith the shell m em b ran e )  
from  9 to 21 -day-o ld  chick em bryos w-ere fixed  fo r 18 — 20 hours in buffered 1 pe r c e n t osinic 
acid acco rd ing  to  P a lad e , s ta ined  for 1 h o u r in  0.5 per cen t u ran y l ace ta te , d e h y d ra te d  and  
em bedded  in  m e th a c ry la te . Sections were c u t on. a n  L K B  U ltro to m e  and viewed in  a n  U E M -100 
e lectron  m icroscope, using a 60 kV b eam  and  d irec t m ag n ifica tio n s from 1500 to  15 000.

Results

The e lec tron  m icrographs o b ta in ed  h a v e  allowed the  e luc ida tion  o f  ce r­
ta in  aspects  o f  the  histogenetic  processes in th e  chorio-allantois.

The chorio-allantois  is know n to consist o f  th ree  morphologically  d is t in c t  
layers h a v in g  d ifferent functions. The layers  a re  th e  chorion, the  m e so d e rm a l  
layer and  th e  a llantois  ( H a m i l t o n , 1954, R a g o z i n a , 1962).

An in t im a te  connection of  th e  e x te rn a l ,  chorial layer w ith  t h e  shell 
m em b ran e  could be d em o n s tra ted .  T he  connec tion  is established b y  m eans  
of a th in  (ap p ro x .  50 m/i th ick )  osmiophilic  fringed layer covering th e  e p i th e ­
lial surface a n d  corresponding to  th e  m orpho log ica l con tinua tion  of  th e  ooke-
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r a t i n e  fibrils in the  in n e r  shell m em brane. I f  t h e  la t te r  is lifted aw ay  from  th e  
eho rio -a l lan to is ,  th e  choria l  epithelial cells r e m a in  a t tached  to  th e  fringed 
la y e r .  N o  s t ru c tu ra l  changes  are seen in th e se  fibrils  during em b ry o n ic  d eve l­
o p m e n t .

T h e  m ost i m p o r t a n t  changes are to  be  fo u n d  in the  chorial la y e r  o f  th e  
m e m b r a n e .  This is t r u e  f i r s t  of all for th e  in te r re la t io n sh ip  of  th e  ep ithelia l  
l a y e r  w i th  the  blood vessels of the  m eso d e rm . T he  vessels lie f i r s t  iso la ted  
f ro m  each  other and  ad h e re  from below to  th e  tw o  layered ep i th e l iu m  a t  the  
9 th  d a y  of incuba tion . T he  upper layer c o n ta in s  some dark  cells. In  10-day- 
o ld  e m b ry o s  the  d is tan ce  betw een  the vessels decreases . The chorial ep i th e l iu m  
b eco m es  th inner ,  th e  capillaries shift to  th e  shell  m em brane and “ co m p ress”  
th e  ep ithe lia l  cells. B y  th e  12th dav th e  in te rce l lu la r  spaces w iden  in  the  
e p i th e l iu m .  The ep ithe lia l  cells move d o w n w a rd  to  occupy a place b e tw een  
th e  capillaries and  be low  th e  vessels (Fig. 1).

B y  the  end ot th e  13 th  day th e  e x te rn a l  lay e r  adap ted  to  gas ex change  
is co m p le te ly  form ed in th e  ehorio-allantois  (Fig. 2). This a d a p t iv e  t r a n s ­
fo rm a t io n  is expressed in the  form ation  o f  a 150 to  200 m/t th ick  m e m b ra n e
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F ig . 1. C horial layer o f th e  ehorio -a llan to is o f a 12-elay-old  chick em bryo. S h ift o f blood 
v esse ls  to  th e  shell m em b ran e . 1 — shell m em brane  f ib r ils ,  2 — ectoderm al cells, 3 — e n d o ­

thelium , 4 — a d v e n ti tia l  cells, 5 — c ap illa rie s , 6 — red blood cell
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delim it ing  the  v a sc u la r  lum ina f rom  the  a ir  space be tw een  th e  fibrils o f  th e  
shell m em brane. N o tw i th s ta n d in g  its ex trem e  th inness ,  th is  m em b ran e  
com prises  four lay e rs  —  the  endo the lia l  cy to p lasm , a ba sem en t  m em brane ,  
the  cytoplasm  of th e  ec toderm al cells, and th e  fringed layer  of the  shell 
m em b ran e .

The chorial lay e r  a t ta in s  i ts  full d ev e lo p m en t  by  th e  end of the  13th 
d a y  and  does no t  exh ib i t  further changes th ro u g h o u t  a lm o s t  th e  whole period

/■'ig. 2. Blood vessel in  th e  chorial lay e r o f a 13-day-old  em bryo . 1 — shell m em brane  fib rils , 
fringed layer, 3 — cy top lasm  of in te rca la te d  cell w ith  osm iophilic  su b stan ce , 4 — basal 

m em brane o f th e  vessel, 5 — cy to p lasm  of th e  en d o th e lia l cell, 6 nucleus

o f  em bryonal dev e lo p m en t  (Fig. 3). The superfic ia l  laye r  is occupied by  wide 
s inusoidal vessels lined w ith  endo the lia l  cells. The nuclei of th e  endo the lia l  
cells cause a bu lg in g  of the cell into th e  lum ina .  An increased ch ro m a tin  
co n ten t  can be observed  in the  nuclei of ce r ta in  endo the lia l  cells which s u b ­
seq u en t ly  s e p a ra te  in to  the lum en . This rep resen ts  m ost  p ro b ab ly  a haem o- 
poie tic  proicess. T h e  endothelia l  cells are su p p o r te d  b y  a 30 to  250 m/i th ick  
b asem en t  m e m b ra n e  composed o f  two e x te rn a l  dense a n d  a middle grey 
layer .  The m e m b ra n e  emits small th in  processes hav in g  the  sam e layered  
s t ru c tu re .

Below the  b lood  sinuses a tw o-layered  m e m b ra n e  consisting  of ep ithelia l 
a n d  adven ti t ia l  cells is seen, de l im ited  aga ins t  th e  m esoderm  b y  a thin (app rox .  
20 m /i) basal m e m b ra n e  composed of a f ib r i l la r  ne tw ork .

1*
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Som e peculiar, v e ry  large  in te rc a la ted  cells are found  be tw een  th e  s in u ­
soids. T h e y  lie in the  d e p th  o f  th e  epithelia l layer  an d  m a y  a t t a in  a size o f  14 ц .  
T h e i r  nuclei have freq u en t  deep  in vag ina tions  and  th e ir  cy to p lasm  co n ta in s  
a g r e a t  n u m b e r  of large long m itoch o n d r ia .  The cy to p lasm  of these  cells 
w hose  origin is p robab ly  ec to d e rm a l  c o n tr ib u te s  to  th e  fo rm a tio n  of th e  u p p e r  
w all  o f  th e  blood sinusoids.

B eg inn ing  w ith  th e  13th  d ay ,  n um erous  60 to  200 пум th ick  a n d  150 m u  
to  3 fi long  microvilli ap p e a r  in  th e  space be tw een  the  in te rca la ted  cells and th e  
f r inged  l a y e r  (Fig. 4). The villi h ave  a dense core a n d  a foam y  m arg in . I m m e ­
d ia te ly  below  the  villi in  th e  cy to p la sm  of th e  accessory cell a zone o f  small 
vesicles (50 to  200 пум) w ith  g ra n u la r  wall is found. The vesicles m a y  ap p ea r  
in  a g r e a t  n um ber  th u s  g iv ing  th e  c y to p la sm  a fo am y  s t ru c tu re .

F r o m  th e  13th d a y  on, deposition  of  an osmiophilic  su b s tan ce  s ta r ts  
to a p p e a r  a round  the m i to c h o n d r ia  which become swollen and  show d es troyed

F ig . 3. L ow  pow er m icrograph  of th e  ch o rio -a llan to is  o f a 15-day-old  em h ry o . 1 — shell 
m e m b ra n e , 2 — chorial lay e r, 3 — blood  vessels, 4 — m esoderm al lay e r, 5 — b a sa l and

6 — se c re tin g  cells o f th e  a llan to is
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Fig. 4. U pper p a r t  o f an  in te rca la te d  cell. 1 shell m em b ran e  fib rils , 2 fringed layer, 
3 m icrovilli o f th e  in te rc a la te d  cell, 4 zone of the  sm all vesicles, 5 — sinus lumen 

Fig. 5. P a r t  of a cell o f the  choria l layer w ith  osm iophilic su b s ta n c e  (1) an d  sw ollen m ito­
chondria  (2). P a r t  o f th e  cy to p lasm  co n ta in s  u n d am aged  m ito c h o n d ria  (3). 4 nucleus

cr is tae  in the wall o f  the sinuses and  in the  c y to p la sm  of th e  chorial cells. 
The osmiophilic  su bs tance  occupies the  whole c y to p la sm  o f  ce r ta in  cells and 
con ta in s  only sca t te red  destroyed  m itochondria  (Fig. 5). Such changes were
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F ig . 6. S h ru n k e n  cell of th e  choria l la y e r  o f a 21-day-old em bryo . 1 — cy to p la sm ic  processes,
2 — n u c leu s , 3 — ground sub stan ce

F ig . 7. C o n tac ts  of the p ro to p la sm ic  p ro cesses of m esenchym al cells in  th e  m esoderm al lay e r

fo u n d  in  chorial cells of e m b ry o s  on th e  13th, 16th , 19 th , 21st days  of d eve l­
o p m e n t .  I n  th e  same stages, swelling  of m itoch o n d r ia  w i th o u t  osmiophilic 
d ep o s i ts  could be observed in  th e  cells of the  chorial laye r  w ith  the  exception
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Fig. 8. F ib ro b la s t of the m esoderm al layer su rro u n d e d  by ad h erin g  m icrofib rils 
F ig. 9. F ib ro b las t co n ta in in g  m icrofib rils w ith o u t cross s tr ia tio n

of the  in te rca la ted  cells. No s im ilar  changes were found in o th e r  stages ofr> r>
developm ent.

On the 21st day , i.e. before  h a tch ing ,  a d e h y d ra t io n  of  the  chorio-allan- 
tois is observed. The fringed layer d e sq u am a te s  a t  several sites. The cells 
c o n trac t ,  wide in terce llu lar  spaces ap p ea r  which co n ta in  the processes of the 
cells. Some cells lie com plete ly  isolated (Fig. 6). *



254 E. I. SXALINSKY and V. F. KONDALENKO

A t early  stages (6 to  7 days)  th e  middle m esoderm al laye r  o f  th e  chorio­
a l la n to is  contains  loosely a r ra n g e d  m esenchym al cells w ith  ro u n d  nucleus, 
a n d  a t h in  cytoplasm ic lay e r  w i th  vesicular cys te rns  of the  endop lasm ic  re t ic ­
u lu m . These cells becom e l a t e r  s te lla te  w ith  large eccentric  nuclei a n d  long 
cu r io u s ly  b ranch ing  m e m b ra n e o u s  processes es tab lish ing  in t im a te  co n tac ts  
(F ig . 7). A similar a t t a c h m e n t  was observed also b y  o the r  au th o rs  ( B a r g m a n v  

a n d  K n o o p , 1959). These cells con ta in  n u m ero u s  f la t ten ed  cys te rns  of  the

Fig. 10. P a r t  o f  a  s e c re t in g  cell  in. t h e  a l l a n to id a l  l a y e r .  1 - n u c le u s ,  2 — cell  b o r d e r ,  
3 — c lo u d y  p a r t  o f  t h e  c y t o p l a s m ,  4 — v a c u o le s  w i t h  d e n s e  c o n t e n t

e n d o p la sm ic  re ticulum . Tn c e r ta in  p a r ts  of some cells th e  cell m e m b ra n e  is 
lack in g  a n d  in these regions ten se ly  a t ta c h e d  microfibrils are seen (Fig. 8). 
Fig. 9. shows their  lo n g i tu d in a l  sections w ith in  th e  cy top lasm . These  fibrils 
have  th e  th ickness of fully deve loped  fibrils b u t  are  devoid of cross s t r ia t io n .

A t  th e  end of the  d e v e lo p m e n t  (21st day), large spaces and  sm all osmio- 
philic inclusions ap p ea r  in  t h e  cy to p lasm  of th e  m esenchym al cells. M any 15 
to  30 m ju th ick  microfibrils w i th  a cross s tr ia t ion  of 20 to  65 m u  pe r iod ic i ty  
are  seen  in  the  in te rce llu lar  spaces.

A rte r ie s ,  veins a n d  ly m p h a t ic s  are found  in  th e  m esoderm al layer. 
The a r te r ie s  and veins usua lly  run  together.  The ly m p h a t ic s  lie m os t ly  alone 
or a c c o m p a n y  the  arteries. T h e  a r te r ies  have  th e  th ic k e s t  walls. T he  nuc lea ted  
p a r ts  o f  th e i r  endothelia l  cells p ro t ru d e  in to  th e  lum en . A hom ogeneous base-
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in en t  m em b ran e  is seen be tw een  th e  endo the lia l  and ad v e n t i t ia l  cells. T he  
ve ins  h av e  th in n e r  walls. The wall of the  ly m p h a t ic s  irrespective  of t h e  vesse l’s 
size, is composed of 200 to  300 m^t th in  m em brane-l ike  cy top lasm ic  p a r t s  of 
the  endo the lia l  cells.

M esenchym al cells agg rega te  in concen tr ic  layers around  th e  b lo o d  v es ­
sels, especially th e  arteries , or c o n tr ib u te  to  th e  fo rm ation  of th e  w all.  The

Fig. 11. V acuoles in  a secre ting  a lla n to id a l cell. 1 nucleus, 2 vacuoles, 3 — in te rc e llu la r
space, 4 -  m icrovilli

vessels are su rrounded  by  bund les  of microfibrils. The m ic rog raphs  suggest 
a ve rv  in tense  fibrillogenesis to occur in th is  region, by fibrillar t r a n s fo rm a t io n  
of  th e  processes emerging from  m esenchym al cells. In add ition , th e  ex tru s io n  
of a grey hom ogenoeus su b s tan ce  from th e  cy top lasm ic  cell processes m ay 
be observed.

The a l lan to ida l  layer  o f  6-day-old em bryos  consists of a lm o s t  cuboidal 
cells con ta in ing  vacuoles and  microvilli. On the  9 th  day  th e  a l lan to id  is co m ­
posed of chains of e longa ted  f la t  cells co n ta in ing  no vacuoles. T h e  a l lan to is
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g ra d u a l ly  becomes doub le - lay e red ;  its cells, how ever ,  rem ain  elongated . Only 
few of them  a t ta in  a e u b o id a l  shape and  becom e v acu o la ted  b y  the  11 th  day .

Full  dev e lo p m en t  of  t h e  allantois is o b se rv ed  on th e  13th d a y  w h en  i t  
com prises  two cell lay e rs .  T h e  lower one is co m p o sed  of vacuo la ted  euboidal 
cells, th e  upper  one o f  a ro w  of basal cells w i th o u t  vacuoles b u t  often  hav in g  
a c loudy  cy toplasm . T h is  s t ru c tu re  persists  t i l l  t h e  20 th  day.

Cloudy cy to p lasm ic  regions around  th e  nuc le i  are form ed a t  th e  beg in ­
n in g  of th e  secretion (F ig . 10). L ight areas are  also developing which are f irs t  
p a r t ia l ly  bu t  la te r  co m p le te ly  delimited f ro m  th e  cy top lasm  by a m em brane .  
T h e  cells conta in  v acuo les  a t ta in in g  a size o f  one th i r d  of th e  nuclear  d iam ete r .  
T hese  have light or dense  conten ts . Sm aller  and  d a rk  vacuoles are s i tu a te d  
in  th e  v ic in i ty  of th e  cell m em b ran e  at  th e  a l la n to id a l  surface (Fig. 11). A great 
n u m b e r  of vacuoles m a y  be  present in th e  c y to p la sm  of a llan to ida l  cells of 
the  lower row. The c o n te n t  of m any  vacuoles  is g ran idar.

T he  a llan to ida l  su rface  of the cells, t h e  one in  con tac t  w ith  th e  f lu id  
m ed iu m , has short  m icrov il l i  (60 m/t in d ia m e te r  a n d  300 in« or less in length). 
O n ce r ta in  cells th e  v illi  are  arranged m ore  dense ly  and  m ay  a t ta in  a len g th  
of 800 in/u.

Regressive p h e n o m e n a  begin to  a p p e a r  in  th e  m em b ran e  on th e  20 th  
a n d  especially  on th e  2 1 s t  day of d e v e lo p m e n t .  The in te rce llu lar  spaces 
b e tw een  the  u p p e r  a n d  low er  cell rows inc rease  and th u s  a g reat n u m b e r  
of  cy top lasm ic  processes app ea r  in the  g ro u n d  substance . The cells in  the  
u p p e r  row' become d a rk e r .  T h e  num ber  of vacu o le s  in th e  lower row so m ew h a t  
decreases.

Discussion

E lec tron  m icroscopy  allows a detailed  e lu c id a t io n  of cellular in te rac t io n s  
in th e  tissues. The p re s e n t  resu lts  e.g. m a y  c o n t r ib u te  to  th e  so lution of the  
p ro b lem  concerning th e  fo rm atio n  of the  re s p i ra to ry  layer in th e  chorio ­
a l lan to is  (see D o n d t j a , 1962). In  variance w i th  F ü l l e b o r n  (1895), we could 
no t observe any signs o f  degenera tion  in th e  e c to d e rm a l  ep ithelium , b u t  only 
i ts  sh if t  below th e  vessels . D o n d u a  (1962) fo u n d  a p a r t ic ip a t io n  of ec toderm al 
cells in th e  fo rm ation  o f  t h e  upper wall o f  s inuso ids . His light m icroscopic 
findings have  been c o n f i rm e d  by us. Most p ro b a b ly  all papers on the  fo r­
m a t io n  of the re sp i ra to ry  la y e r  contain b u t  p a r t  o f  the  t ru th .  We accept the  
view of D a n c h a k o f f  (1917) t h a t  the  b lood vessels  grow in to  the  ec toderm  
w hereas  th e  la t te r  sh if ts  dow nw ard . In  a d d i t io n ,  we often observed m esen ­
ch y m a l  cells grown to  th e  walls of blood vessels w hich  run to  the  ec toderm  
from  below. In  th e  chorio-a llan to is  of 11-day-old  em bryos th e  wall o f  th e  
vessels s i tu a ted  below th e  choria l layer is fo rm ed  by  endothelia l  cells; m esen ­
ch y m a l  cells form ing th e  a d v e n t i t ia  also a t t a c h  to  th em . The two layers arc 
s e p a ra te d  by  a basal m e m b ra n e .  After th e  in g ro w th  of the  vessels in to  th e
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choria l  layer these ad v e n t i t ia l  cells c o n tr ib u te  to  th e  lay e r  below th e  vessels. 
Th is  finding p a r t ia l ly  co rrobora tes  the  view of F ü l l e b o r n  (1895) th a t  th e  
lay e r  below th e  capillaries is form ed by  the  m esenchym e. I t  is impossible to  
recognize the cells o f  m esenchym al or ec toderm al origin in th e  layer below 
the  vessels a f te r  th e  full d eve lopm en t of  th e  re sp i ra to ry  chorial layer a t  the  
end  of the 13th d a v .  This  tim e coincides w ith  the beg inn ing  of th e  foetal period 
in th e  deve lopm ent of  th e  chick ( R ag o zin a , 1962).

The so-called in te rca la ted  (bu lbous) cells are a conspicuous fea tu re  of the 
ch o r ia l  laver. T hese  cells have  pecu lia r  cy top lasm ic  processes which reach  the 
shell m em brane . Physiological obse rva tions  have  show n th e  abso rp tion  by  th e  
chorio-allantois  o f  anorganic  salts  o f  the  shell, beg inn ing  from th e  16th d ay  
of developm ent.  T hese  salts are u sed  as a bu ild ing  m a te r ia l  for th e  e m b ry o ’s 
ske le ton  (Sa j n e r , 1955, 1957).

The in te rca la ted  cells p ro b a b ly  rep resen t  th e  abso rb ing  e lem ents  which 
s t a r t  working as early  as the 13th day  of d eve lopm en t.  In th is  connection th e  
d a rk  osmiophilic s t ru c tu re s  in th e  cy top lasm  of th e  choria l cells should  be 
m entioned . These are  well deve loped  on a certa in  phase  (13, 16, 18, 21 days) 
a n d  d isappear a lm o s t  com plete ly  in o thers. T he  d a rk  s t ru c tu re s  p ro b ab le  
correspond  to ca lc ium  deposits which ac c u m u la te  g rad u a l ly  and th en  are 
abso rbed  again. T he  absence of th e  deposits  in ce r ta in  periods m igh t  a l te r ­
na tive ly  be ex p la in ed  by  an asynch ronous  func tion  of d ifferen t bu t ad jacen t  
a re a s  of the m e m b ra n e .

The syn thes is  o f  collagen in the  endop lasm ic  re t icu lu m  of f ib roblasts  
seems to  be a f i rm ly  estab lished  fact. This is no t  t ru e  as to  th e  form and  
m ode of ex trusion  of  collagen f rom  th e  cells. C h a p m a n  (1961), and Y a r d l e y  

et al. (1960) a ssum e  th a t  the  collagen accu m u la tes  in th e  cell along the  
m em b ran e  which  d isappears  a t  th is  place. K a r r e r  (I960), M e r k e r  (1961) 
a n d  S c h w a r z  ( I960) d em o n s tra ted  ex te rn a l  openings of  th e  in t ra c y s te rn a l  
space  of the endop lasm ic  re t icu lum . S c h w a r z , M e r k e r  a n d  K u t z s c h e  (1962) 
found  no d isappearance  of cell m em b ran es  in e x p la n te d  f ib rob las ts  and describe 
accum ula ted  fine fibrils (of sm alle r  size th a n  t h a t  o f  fully developed fibrils) 
on th e  ex te rna l  su rface  of cells. Fu lly  form ed fibrils  are found a t  a ce r ta in  
d is tance  from th e  cells. Our m ic rog raphs  show som e cells w ith  in te r ru p te d  
cell m em brane  in d ifferent areas  and  fully fo rm ed  fibrils in the ir  im m ed ia te  
v ic in i ty  (Fig. 8), a n d  the  presence of u n s t r ia te d  fibrils 25 m/r in d iam e te r  
w ith in  the c y to p la sm  (Fig. 9).

In the a l lan to id a l  layer the  presence of a high n u m b e r  of  vacuoles is 
a rem arkab le  f e a tu re  of the  covering  cells. The ir  v a r ie ty  po in ts  to  ce r ta in  p ro ­
cesses of the ir  deve lopm ent.  T he  nuclei also p lay  a p a r t  in th is  process, as 
revealed  by th e  f req u en t  deep invag ina tions  on th e  nuclei and the  presence 
o f  cytoplasm ic areas  in th e ir  v ic in i ty ,  highly d iffering from  o th e r  areas of  the  
cy top lasm . Some au th o rs  (e.g. K n o r r e , 1959) assum e th a t  th e  a llan to ida l
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e p i th e l iu m  takes up and  secre tes  th e  n i trogen  m etabo lism  e n d -p ro d u c ts  in to  
th e  a l la n to id a l  cav ity . In  o u r  op in ion , these  p roduc ts  are  c o n c e n tra ted  in th e  
a b o v e  m en tioned  vacuoles. O n  th e  lower surface of th e  a l lan to id a l  cells a 
g r e a t  n u m b e r  of microvilli is found . Microvilli are ch a rac te r is t ic  o f  cells p e r ­
fo rm in g  absorp tion  ( in te s t in a l  ep ith e l iu m , k id n ey  tu b u le s ,  pe r i to n ea l  ep i th e ­
l iu m  e tc .) .  The microvilli o f  th e  a l lan to is  p a r t ic ip a te  m o s t  p ro b a b ly  in th e  
u p t a k e  of  fluids from th e  a l la n to id a l  cav ity .

M a n y  aspects o f  the  fu n c t io n a l  significance of th e  chorio -a llan to ic  fine 
s t r u c t u r e  still rem ain  to b s  e lu c id a ted .

S u m m a r y

T h e  eq u ato ria l reg ion  of th e  ch o rio -a llan to is of 9 to  21-day-o ld  ch ick  em bryos w as 
s tu d ie d  u n d e r  th e  e lectron  m icroscope  a f te r  osm ic acid f ix a tio n  an d  u ra n y l a c e ta te  sta in in g . 
T h e  p a r tic ip a tio n  of b o th  e c to d e rm a l ep ith e lia l cells and  m esenchym al cells in  th e  fo rm a tio n  
of th e  c h o ria l  layer was d e m o n s tra te d . C ytop lasm ic  processes were fo u n d  in  th e  in te rc a la te d  
ch o ria l cells. D eposition of an  o sm ioph ilic  su b s tan ce  in  close con n ec tio n  w ith  th e  m ito ch o n d ria  
w as o b se rv e d  in  the cells lim itin g  th e  b lood  vessels. These cells m o st p ro b a b ly  reab so rb  th e  
c a lc iu m  sa lts  from  the shell. T he s tru c tu re  of the  secreting  a llan to id a l ep ith e liu m  has been  
d e sc rib e d .

R E F E R E N C E S

1. B argmann , W. und  K n o o p , A .: (1959) E lek tro n en m ik ro sk o p isch e  U n te rsu ch u n g en  
an  P la z e n ta rz o tte n  des M enschen. Z. Z ellforsch. 50, 472 — 493. — 2. Ch a p m a n , .! .  A .: (1961) 
M o rp h o lo g ica l and Chemical S tu d ies  o f Collagen F o rm a tio n . I: The F ine  S tru c tu re  of G uinea 
P ig G ra n u lo m a ta . J . b iophys. b iochem . C y to l., 9, 639 — 651. — 3. D a n c h a k o f f , W.:  (1917) 
T he P o s it io n  of the R esp ira to ry  V ascu la r  N e t in th e  A llan to is of th e  Chick. A m er. J .  A n a t. 
21, 407 — 416. — 4. (I)o n d u a , А. К.) Д о н О у а ,  А.  К . :  (1962) Экспериментально-морфологи­
ческое исследование хорио-аллантоиса куриного эмбриона. Арх. анат. гистол. эмбриол. 
42, 65 — 77. — 5. F ü l l e b o r n , F .:  (1895) B e iträge  zur E n tw ick lu n g  der A llan to is  der Vögel. 
In a u g . D iss . Berlin. — 6. H a m i l t o n , H . L .: (1954) Lilie’s D ev elo p m en t o f th e  Chick. H o lt 
New Y o rk . — 7. K a rrer , H . E .: (1960) E lec tro n  M icroscope S tu d y  of D evelop ing  Chick E m b ry o  
A o rta . J .  U ltra s tru c t.  Res. 4, 420 454. — 8. ( K n o r r e , A. G.) К но р р е , A.  Г. : (1959) Краткий
очерк эмбриологии человека. Медгиз, Москва. 9. K ü h n e l , W.: (1961) M orpholo­
gische u n d  experim entelle  U n te rsu ch u n g e n  an  der A llantois des H ü h n ch en s . Z. Z ellforsch., 
54, 807 —830. — 10. Me r k e r , H . J . :  (1961) E lek tro n en m ik ro sk o p isch e  U n te rsu ch u n g e n  ü b er 
die F ib rillo g en ese  in der H a u t m en sch lich er E m b ry o n en . Z. Zellforsch. 53, 4 1 1 —430.
11. P e t r y , M.: (1959) Vergleichende m orphologische U n te rsu ch u n g e n  an  der  Allanto is  des 
H ü h n c h e n s .  Verh. anat .  Ge3. 55. — 12. ( R agozina  M. N.) Р а г о з и н ! ,  M. H . : (1931) Развитие  
з а р о д ы ш а  домашней курицы. А к адем кн и га ,  Москва. 13. S a j n e r , J . :  (1955) Ü b e r  die m i­
k ro sk o p isc h e n  Veränderungen der E ischa le  der  Vögel im Laufe der In k u b a t io n sz e i t .  Acta  an a t .  
(Basel)  25 ,  141 — 159 .— 13/a. (Sk a l i n s k y , E .  I. and  K o nd a len k o . V. F .)  С к а л и н с к и й  E .  K .  
и К о н д а л е н к о  В .  Ф .\ (1963) Е л е к т р о н н о м и к р о с к  эпическое изучение  хорм о нал канто ис -  
н act о б о л о ч к и  куриного ем бриона .  А рх .  анат.  гистол эмбриол .  44. 44— 47. —  14. 
(Sh t c h e l k o u n o v , S. I.) Щ е л к у н о в , С .  И . :  (1958) К леточная  теория  и учение о ткан я х .  
Медгиз, М осква.  — 15. Sch w a rz . W .:  (1960) H eutige  Vors te l lungen über  die u l t r a m ik ro ­
skopische  S t r u k tu r  des Bindegewebes .  In :  „ S t r u k tu r  und  Stoffwechsel des B indegewebes,  
Ed. H a u s ,  Losse, S tu t tg a r t ,  106 178. — 16. Schwarz , W..  Me r k e r . H. J . ,  K u tzs c h e ,
N .: (1962) E lek tronenm ikroskop ische  U n te rsu ch u n g e n  ü b e r  die F ibrillogenese  in F ib ro ­
b la s te n k u l tu r e n .  Z. Zellforsch., 56, 107- 124. — 17. Y a r d l e y , J .  H . ,  H e a t o n , M. W., 
Ga i h e s , L .  M. and Sh ul m a n , L. E . :  (1960) Collagen F o rm a tio n  by  F ib rob las ts .  Bull. J o h n s  
H opk .  H o s p . ,  106, 381 393.



ELECTRON MICROSCOPIC STUDIES OF THE CHICK CHORIO-ALLANTOIS 259

ЭЛЕКТРОННО-МИКРОСКОПИЧЕСКОЕ ИЗУЧЕНИЕ ХОРИОНАЛЛАНТОИСНОЙ 
ОБОЛОЧКИ КУРИНОГО ЗАРОДЫША 15 ТЕЧЕНИЕ ЭМБРИОГЕНЕЗА

Е. И. С К А Л И Н С К И Я  и В. Ф. К Э Н Д А Л Е Н К О

Исследовали экваториальные участки хорионаллантоисной оболочки 9 21 днев-
ш I о срока развития куриного эмбриона. Материал фиксировали по Паладе с докраши­
ванием уранилацетатсм. Выявлено участие в образовании хорионального слоя как эпите­
лиальных клеток эктодермы, так и клеток мезенхимы. Во вставочных клетках хориона 
обнаружено наличие цитоплазматических выростов, а в клетках, подстилающих сосуды, 
отложения осмиофильного вещества, имеющего непосредственную связь с митохондриями. 
По-видимому, эти клетки резорбируют соли кальция из скорлуповой оболочки. Описано 
строение секретирующего аллантоисного эпителия.

Е .  1. S k a i . i i n s k y  , _  , , ,  „  . I , -  г т- 1 c c L  .[ M oskva, D. 22. Sveniaorodskoje  sosse, 5. G .N .K .I .  SSSR 
V. г .  K o n d a l e n k o  I
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