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differed f rom these  quoted,  in t h a t  1. the  p resen t  cells, 
t he  whole of the  cy top lasm fluoresced, compared  wi th  
less t h a n  18% in the  lat ter ,  2. the  t ipofuscin in our ceils 
was no t  confined to granules,  3. t he  p resen t  neurons  and  
neuroglia were  unf ixed and isolated, 4. in the  animals  were 
general ly younger ,  and 5. t he  p repara t ion  carried out  in 
the  p resen t  expe r imen t s  was much  s impler  t h a n  t h a t  in the  
expe r imen t s  quoted.  

Rdsumd. Nous avons  d6montr6  l ' autof luorescence dans  
des neuroues  e t  neuroglies d6tach6es du noyau de Dei ters  
du lapin. Les cellules furent  isol6es et  examin6es  darts une 
solut ion de 0.9% NaC1, sans  f ixat ion,  de shyd ra t i on  ou 
addi t ion  de f luorochromes.  La  longueur  d ' onde  de la 
f luorescence 6tait  5400-5700 )t, et  la f luorescence appa-  
raissai t  d ' h a b i t u d e  dans  le cy top lasme  et  le nucl6ole. On 
a conclu qu'el le  p rov ien t  de la l ipofuscine. 
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Fig. 3. Fluorescence of a neuroglial 'clump' isolated in, and immedi- I~ We wish to thank the Handicapped Children's Aid Committee of 
ately examined in, 0.9% NaCI solution. London for a studentship to T.H. and substantial equipment. 

C y t o c h e m i c a l  C h a n g e s  of a G l y c o c a l y x  of H u m a n  P lacenta  w i t h  M a t u r a t i o n  

Diastase-res is tant ,  PAS-pos i t ive  mater ia l  was found  
in the  free surface of t he  syncy t io t rophob la s t  of the  
chorionic villi  of the  i m m a t u r e  h u m a n  p lacen ta  h Elec t ron  
mic roscopy  2,3 and fu r the r  charac te r iza t ion  of carbo-  
hyd ra t e s  by  l ight  microscopic  h is tochemica l  t echniques  3 
i n d i c a t e d  the  presence  in t he  s y n c y t i o t r o p h o b l a s t  of t he  
h u m a n  i m m a t u r e  p lacen ta  of a cell coat  or g lycocalyx 
which  con ta ined  ca rbohydra tes .  Thus,  i t  was shown t h a t  
th is  surface coa t  con ta ined  sialic acid and  t h a t  i t  was  
fluffy in appea rance  under  t he  e lec t ron  microscope  a. We  
shall  repor t  now cy tochemica l  var ia t ions  oi p Iasmatemma-  
b o u n d  ca rbohyd ra t e s  of t he  s y n c y t i o t r o p h o b l a s t  of 
h u m a n  p l acen ta  w i th  age, 

Materials and me,hods. Ligh t  microscopy.  Tissue blocks 
of p lacen ta  of the  2nd, 5th and 9th m o n t h  of p r egnancy  
were f ixed in 10% formal in  conta in ing  2% calcium 
acetate ,  d e h y d r a t e d  and  e m b e d d e d  in paraff in .  Sect ions 
were s ta ined  w i t h  t he  following procedures :  a) Per iodic  
acid-Schiff ,  wi th  and  Without  pr ior  d ias tase  digest ion 4. 
b) Colloidal i ron 5. c) Alcian blue (pH 1.0 and  2.5) 5. 
d) Alcian blue (pH 1.0 and  2.5)-PAS sequence 5. e) 
Aldehyde  fuchsin  6. f) A ldehyde  fuchsin-a lc ian  blue 
sequence ~. g) Alcian b lue-saf ranin  8. h) Per iodic  acid-p- 
d iamine  p rocedure  ~. i) Per iodic  ac id -pheny lhydraz ine -  
Schiff s. j) Alcian blue wi th  graded increases in magnes ium 
chloride (0.1, 0.2, 0.5, 0.8 and  1.0 M)~~ n. k) Azure A a t  
p H  1.0, 2.0, 3.0, 4.0 and  5.0 s. 1) Methy la t ion  a t  37~ and  
60 ~ 12-1~. m) Methy la t ion  (37 ~ and  60 ~ 
sequence s. n) Sialidase diges t ion and  AI3 procedure  ~. 
o) Two-s tep  P A S  ~" 

E lec t ron  Microscopy.  Tissue blocks were f ixed in 
g l u t a r a l d e h y d e - R u t h e n i u m  red and  osmium te t rox ide -  
R u t h e n i u m  red ~. Sect ions  were s ta ined  wi th  lead 
c i t ra te  and  uranyl  aceta te .  

Results and discussion. As shown in the  Table,  the  P A S  
reac t ion  of t he  s y n c y t i o t r o p h o b l a s t  free surface, less 
in tense  a t  t he  2nd mon th ,  increased progressively,  
reaching  g rea tes t  i n t ens i ty  a t  t he  9th mo n t h ,  ill con t ras t  
w i th  the  b a s e m e n t  m e m b r a n e  in which  no s ignif icant  
changes  were no ted  (Figure 1-3). 
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Age of Struc- 
Placenta ture 

2nd SCS R2 R2 R2 B4 B1 B4 P2 PB3 V2 B4 B4 193 R2 B4 B3 B1 0 0 P4 B3 0 B4 B1 t33 B4 
month  BM R4 R4 R2 134 B4 B 3  PB3 PB3 V3 V4 B3 D2 R1 B3 B2 B1 0 0 174 B2 0 B2 0 B3 B3 

5th SC R3 R3 R2 B3 B1 B3 P2 PB3 V2 B3 B1 D2 R3 B3 B2 0 0 P l  P l  B2 0 B3 B2 132 B3 
month  BM R4 R4 R2 B2 B2 B1 PB3 PB3 V1 V1 B1 D1 R1 B2 B1 B1 0 0 P1 B1 0 B1 0 B1 B1 

9th SC R4 R4 R3 B2 0 B2 PR3 P3 V2 B 3  B1 D1 R3 B2 B1 0 0 0 P1 B1 0 B1 B1 B2 B2 
month  BM R4 R4 R2 B1 B1 B1 PB3 PB3 V1 V1 B1 D1 R1 B1 0 0 0 0 P l  B1 0 B1 0 B1 B1 

The abreviations used are: SCS, surface coat, syncytiotrophoblast;  BM, basal membrane;  R, red; B, blue; P, purple; D, dark-gray; PR, 
purple-red; PB, purple-blue; V, violet; VB, violet-blue. Numbers indicate degree of reaction. 

T h e  e l e c t r o n  m i c r o s c o p e  r e v e a l e d  t h a t  R u t h e n i u m  r e d  
e n h a n c e d  t h e  e l e c t r o n  o p a c i t y  of  t h e  s y n c y t i o t r o p h o b l a s t  
s u r f a c e  coa t ,  i n  w h i c h  a f i l a m e n t o u s  m a t e r i a l  w a s  o b s e r v e d  
( F i g u r e  4). 

P r o c e d u r e s  for  t h e  d e m o n s t r a t i o n  of  a n i o n i c  g r o u p s  
s u c h  a s  co l lo ida l  i ron ,  a l c i a n  b l ue ,  a n d  a l d e h y d e  I u c h s i n  
c o m b i n e d  w i t h  b l o c k i n g  p r o c e d u r e s  a n d  n e u r a m i n i d a s e  
d i g e s t i o n  i n d i c a t e d  t h e  p r e s e n c e  of  s ia l ic  a c i d  in  t h e  f ree  
cell  s u r f a c e  o f  t h e  s y n c y t i o t r o p h o b t a s t  o f  t h e  h u m a n  
p l a c e n t a .  I n  a d d i t i o n ,  s u l p h a t e  g r o u p s  w e r e  n o t i c e d  as  
s h o w n  b y  t h e  d i s t i n c t  r e a c t i v i t y  of  t h e  g l y c o c a l y x  w i t h  
a l c i a n  b lue ,  p H  1.0 a n d  a l c i a n  b l u e  c o n t a i n i n g  0.5 M 
M g  CI~. F u r t h e r m o r e ,  m e t h y l a t i o n  a t  60 ~ f o l l o w e d  b y  
s a p o n i f i c a t i o n ,  d e c r e a s e d  s i g n i f i c a n t l y ,  b u t  d i d  n o t  
a b o l i s h e d ,  t h e  a l c i a n o p h i l i a  of  s u r f a c e  c o a t  i n d i c a t i n g  
t h a t  b o t h  s u l f a t e  a n i o n s  a n d  c a r b o x y l  g r o u p  of  s i a l i c  
a c id  a n d / o r  u r o n i c  a c i d s  w e r e  p r e s e n t .  A l d e h y d e  f u c h s i n  
s t a i n s  m u c o s u b s t a n c e s  6. T h e  r e a c t i o n  of t h e  g l y c o c a l y x  
w i t h  a l d e h y d e  f u c h s i n  d i d  n o t  c h a n g e  w i t h  age ,  w h e r e a s  
t h e  a l c i a n o p h i l i a  d id .  F u r t h e r m o r e ,  if t h e  b e h a v i o u r  of  
t h e  cell  s u r f a c e  a f t e r  n e u r a m i n i d a s e  t r e a t m e n t  is o b s e r v e d  
in  t h e  T a b l e ,  i t  wi l l  b e  n o t e d  t h a t  s i a l i c  a c i d  w a s  p r e s e n t  

Fig. 2 .5 th  month.  

Human  pIacenta. 

Fig. 1 .2nd  month of pregnancy. 

Fig. 3 .9 th  month.  PAS. The glycocalyx of the lumenal surface of a 
chorionic villus is more stained than the remaining cytoplasm. Note 
that  the glycocalyx becomes increasingly apparent with maturat ion 
of the placenta (arrow). Basement  membrane is deeply and distinctl 
stained. • 1000. 
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in  t h e  free surface  coa t  of t he  p l a c e n t a  of 2nd  a n d  5 th  
m o n t h s  b u t  n o t  in  t h e  p l a c e n t a  a t  t e rm.  The  per iod ic  
ac id -p -d i amine  p rocedure  i n d i c a t e d  ti le p resence  of b o t h  
r eac t ive  and  u n r e a c t i v e  pe r ioda t e  p o l y m e r s  9. The  two-  
s tep  P A S  1~ would  sugges t  t h a t  a g lycopro te in  as well  as a 
mucopo ly saccka r ide  m i g h t  be  p r e sen t  in  t he  surface coat .  
I n  t h e  b a s e m e n t  m e m b r a n e ,  per iodic  acid r eac t ive  
c a r b o h y d r a t e  v i sua l i za t ed  w i t h  Schiff  r e a g e n t  d id  n o t  
v a r y  w i t h  age. As shown  in t h e  Table ,  acid g roups  in 
b a s e m e n t  m e m b r a n e  are l a rge ly  su lpha t e  anions ,  w h i c h  
d i m i n i s h e d  w i t h  age. 

The  surface  of t he  vi l l i  in  c o n t a c t  w i t h  t he  m a t e r n a l  
b lood w h i c h  is in  ac t ive  exchange  w i t h  t he  fe tus  b lood  
is v e r y  ex tens ive ,  sugges t ing  t h a t  large a m o u n t s  of 
g lycoca lyx  c o m p o n e n t s  are  p r e sen t  in  h u m a n  p lacen ta .  
This ,  as well  as t h e  n o t e d  v a r i a t i o n s  in  .h i s tochemica l  

r eac t ions  a n d  t h e  progress ive  increase  in t h e  t h i cknes s  of 
t h e  s y n c y t i o r o p h o b l a s t  glycocalyx,  would sugges t  t h a t  
t h e  surface  m u c o u s  coat  or g lycoca lyx  of t h e  l u m e n a l  
surface  of chor ion ic  vi l l i  m i g h t  p l a y  a n  i m p o r t a n t  
phys io log ica l  role. 

H u m a n  chor ionic  g o n a d o t r o p h i n  (HCG) was local ized 
in t h e  free m a t e r n a l  surface  of t h e  s y n c y t i o t r o p h o b l a s t  
b o t h  a t  t h e  l i g h t  microscopic  is an d  u l t r a - s t r u c t u r a l  
lev61s TM us ing  i m m u n o c y t o c h e m i c a l  t echn iques .  These  
o b s e rv a t i o n s  would  l ink  t h e  HCG, a g lycoprote in ,  w i t h  
t h e  m u c o s u b s t a n c e s  of t h e  s y n c y t i o t r o p h o b l a s t  surface.  
Y e t  t h e  exac t  r e l a t i onsh ip  or i d e n t i t y  of some c o m p o n e n t s  
of t h e  surface  coa t  w i t h  H C G  is so far  u n k n o w n .  

I t  h a s  been  sugges ted  t h a t  t h e  complex  c a r b o h y d r a t e s  
of ce r t a in  glycocalyces  become  p a r t  of t h e  p r o d u c t  of 
a c t i v i t y  of secre t ing  cells a. For  t h e  T a m m  Horsfa l l  
mucoid ,  d a t a  in  s u p p o r t  of i t s  or igin in t h e  l u m e n a l  cell 
surfaces  of t r a n s i t i o n a l  ep i the l i um h a v e  been  r e p o r t e d  ~0 

On t h e  basis  of t h e  h i s t o c h e m i c a l  f indings ,  i t  can  be  
conc luded  t h a t  t h e  mucous  coa t  of t h e  free m a t e r n a l  
surface  of t h e  s y n c y t i o t r o p h o b l a s t  of t h e  h u m a n  p l a c e n t a  
con t a in s  po lyan ion ic  complex  ca rb o h y d ra t e s ,  t h a t  is, 
c o m p o n e n t s  w h i c h  in t h e  h i s tochemica l  n o m e n c l a t u r e  are 
cal led acidic mucosubs t ances .  The  chemica l  h e t e r o g e n e i t y  
of t h i s  g lycoca lyx  seems ind ica ted .  Thus ,  acid mucopo ly -  
sacchar ide  a n d  a sialic a c i d - co n t a i n i n g  g lycopro te in  
m i g h t  be  presen t ,  t h o u g h  t h e  poss ib i l i ty  of a sialic acid- 
c o n t a i n i n g  mucopo lysaccha r ide ,  such  as k e r a t a n  su lpha te ,  
c a n n o t  be  ru led  o u t  ~1. 

Resumen. E n  la superf ic ie  l ibre,  en  c o n t a c t o  con la 
Sallgre m a t e r n a ,  del s inc ic io t ro fob las to  de la p l a c e n t a  
h u m a n a  se observ6  u n  glicoc~liz en  el que  se b a n  carac-  
t e r i zado  c a r b o h i d r a t o s  complejos ,  grupos  su l fa to  y s 
sis E n  este glicoc~liz se o b s e r v a r o n  cambios  c i toqul-  
micos con la edad  de la p lacen ta .  Con el microscopio  
electrdnico,  se descr ibe  la apa r i enc i a  f i l amen t o s a  del 
glicocs de p l a c e n t a  h u m a n a .  
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Fig. 4. Human placenta.of 2rid month of pregnancy. Ruthenium red 
has revealed a meshwork of filaments extending from the surface of 
microvilli. • 88.000. 
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P r e l i m i n a r y  O b s e r v a t i o n s  o n  P i t u i c y t e s  in  T i s s u e  C u l t u r e  

The  f ine s t r u c t u r e  of p i t u i cy t e s  ha s  been  a l r eady  
i n v e s t i g a t e d  b o t h  u n d e r  phys io logica l  a n d  e x p e r i m e n t a l  
cond i t ions  1-6, bu  t knowledge  a b o u t  t he  f u n c t i o n a l  role 
of t h e m  is st i l l  lacking.  These  p r e l i m i n a r y  obse rva t i o n s  
deal  w i t h  t h e  n l t r a s t r u c t u r a l  f ea tu res  of p i t u i cy t e s  as 
g rown in o r g a n o t y p i c  cu l tu res  of neu ra l  lobes in  a d u l t  
ra ts .  

Materials and methods. Tissue  cu l tu re  t e c h n i q u e :  hypo-  
physea l  neu ra l  lobes of a d u l t  m a l e  r a t s  were p laced  in to  
o rgan  t i ssue  cu l tu re  Fa l con  dishes.  The  cu l tu re  m e d i u m  
used was Eag le ' s  M i n i m u m  Essen t i a l  Medium.  

E l ec t ron  microscopic  t e c h n i q u e :  t h e  e x p l a n t e d  neu ra l  
lobes were f ixed p a r t l y  5 a n d  p a r t l y  10 days  a f t e r  t h e  
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