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Glycero l  Effect on  the  Loss  of  
Chelat ing  Fluid z 

The  cell  suspens ions  can  be  used for  q u a n t i t a t i v e  
cy to log ica l  s tud ies  a n d  for  q u a n t i t a t i v e  ana lys i s  of t h e  
cel l  c o n s t i t u e n t s  to  y ie ld  i n f o r m a t i o n  w h i c h  c a n n o t  b e  
easi ly  or  r e l i ab ly  o b t a i n e d  b y  s tud ie s  on  t i s sue  slices. 
Fo r  such  s tudies ,  i t  is i m p o r t a n t  t h a t  t he  t i s sue  cells 
a re  o b t a i n e d  in  suspens ion  in  b iochemica l ly ,  phys i ca l l y  
a n d  s t r u c t u r a l l y  u n d a m a g e d  cond i t ion .  Especia l ly ,  i t  is 
necessa ry  t h a t  no  loss of cell c o n s t i t u e n t s  occurs  d u r i n g  
a n d ] o r  a f t e r  t h e  t i s sue  cel l  d i spers ion .  

I n  t h e  case of t h e  h e p a t o c y t e s  f r o m  s m a l l  an ima l s ,  
t h e  a b o v e  r e q u i r e m e n t s  m a y  be  sa t i s f ied  b y  t h e  pe r fus ion  
of t h e  l ive r  in  s i tu  w i t h  a Ca ++ c h e l a t i n g  fluid,  fol lowed 
b y  a mi ld  m e c h a n i c a l  d i spers ion  (JAcoB a n d  BHARGAVA Z). 
Such  d i spers ion  h a s  b e e n  p roposed  to  be  ca r r ied  o u t  
d i r ec t l y  in  a n h y d r o u s  glycerol  (ToNGIANI a n d  PUCCI- 
NELLIe). I n  fact, i t  c a n  be  a s s u m e d  t h a t  e i t h e r  o r g a n  
pe r fus ion  (BI-IARGAVA a n d  BHARGAVA 4) or  t h e  t i ssue  
d i spe r s ion  in a n h y d r o u s  glycerol  (ToNGIANI 5) do  n o t  
i nduce  a n y  no t i ceab l e  loss of sol id s u b s t a n c e s  f rom t h e  
hepa tocy t e s .  T h i s  m e t h o d ,  d i f f icu l t  to  use for  large  
an ima l s ,  c a n n o t  be  used for  h u m a n s .  

F o r  t h e  l a t t e r  s i t ua t i on ,  a s u i t a b l e  p rocedu re  m i g h t  
be  t h e  m e t h o d  desc r ibed  b y  RAPPAPORT a n d  HOWZE 6, 
w h i c h  i nvo lves :  a) t i s sue  f r a g m e n t s  i n c u b a t e d  in  a f luid 
c o n t a i n i n g  N a  T e t r a p h e n y l b o r o n  (TPB) ,  a p o t a s s i u m  
c o m p l e x i n g  a g e n t ;  b) cell d i spers ion  b y  p i p e t t i n g  t he  
t i ssue  f r a g m e n t s  up  a n d  d o w n  in a series of p i p e t t e s  w i t h  
dec reas ing  bo re  size. 

I n  p r e v i o u s  s tud ies  (ToNGIANIS; TONGIANI a n d  P u c -  
CmELLI ~) t h e  h e p a t o c y t e s ,  i so la ted  w i t h  t h e  JAcoB a n d  
BHARGAVA'S m e t h o d  ~ a n d  s u s p e n d e d  in a n  aqueous  
m e d i u m  (for e x a m p l e  BARNES, ESNOUF a n d  STOCKEN'S 
fluidS), h a v e  been  obse rved  to  unde r go  a loss of a b o u t  
40% of t h e i r  solid c o n t e n t  ( p r o b a b l y  soluble  pro te in ,  
R N A  a n d  glycogen) .  

O n  t h e  o t h e r  h a n d ,  we f o u n d  t h a t  t h e  cells  i so la ted  
in t h e  aqueous  m e d i u m  c o n t a i n i n g  T P B  also lose p a r t  
of t h e i r  p r o t o p l a s m i c  c o n s t i t u e n t s .  

Therefore ,  a n  a t t e m p t  was  m a d e  to  i m p r o v e  t h e  
p rocedu re  b y  m o d i f y i n g  t h e  i n c u b a t i o n  m e d i u m  b y  
m e a n s  of t h e  a d d i t i o n  of glycerol  in  o rde r  to  l i m i t  t h e  
a m o u n t  lost.  The  ef fec t  of d i f f e ren t  glycerol  c o n c e n t r a -  
t i ons  was  also s tud ied .  

T h e  e x p e r i m e n t s  were  ca r r ied  o u t  on  r a t  a n d  h a m s t e r  
h e p a t o c y t e s ,  fo l lowing t h i s  p rocedure :  a l ive r  lobe  was  
t ied ,  r e m o v e d  a n d  cu t  in  sma l l  blocks.  Some  f r a g m e n t s  
were  i n c u b a t e d  in a p o t a s s i u m  che l a t i ng  m e d i u m  (PCM), 
c o n t a i n i n g :  N a  T P B  0 .001M,  sucrose  0 .05M,  NaCI 
0 .14M,  N a  p h o s p h a t e  buf fe r  0 .005M,  p H  8.5. O t h e r  
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Sol id  Cons t i tuent s  f r o m  Hepatocy te s  Iso lated  in a P o t a s s i u m  

f r a g m e n t s  were  i n c u b a t e d  in PCM s u p p l e m e n t e d  w i t h  
glycerol  (G) a t  f ina l  c o n c e n t r a t i o n s  of 0 .1368M,  0 . 2 7 3 6 M  
a n d  0 .4105M.  S a t i s f a c t o r y  y ie lds  of i so la ted  cells were 
n o t  o b t a i n e d  w i t h  h i g h e r  g lycerol  c o n c e n t r a t i o n s .  Af te r  
a 2 h i n c u b a t i o n  a t  t h e  c racked  ice t e m p e r a t u r e ,  t he  l iver  
cells were dispersed.  T h e  cell d i spe r sa t e  was  w a s h e d  a t  
1 0 0 0 × g  for 5 m i n  in a cen t r i fuge  a t  0°C a n d  t h e n  re- 
suspended  in a n h y d r o u s  glycerol .  

As soon as  t h e  t i ed  lobe  was r emoved ,  t h e  r e m a i n i n g  
l iver  was  pe r fused  w i t h  a Ca ++ c h e l a t i n g  f lu id  a n d  sma l l  
t i s sue  f r a g m e n t s  were  d i spersed  in  a n h y d r o u s  glycerol  
(TONGIANIS). The  cells o b t a i n e d  in t h i s  way  were used 
as controls .  The  t o t a l  we igh t  of t h e  solid s u b s t a n c e s .  
c o n s t i t u t i n g  the  i so la ted  cells was  d e t e r m i n e d  b y  m e a n s  
of a m i c r o i n t e r f e r o m e t r i c  i n t e g r a t i n g  a p p a r a t u s  (TON- 
GIANIg). 

T h e  resul ts ,  r epo r t ed  in  F igu res  1 a n d  2, p o i n t  o u t  t h a t :  
1. H e p a t o c y t e s  i so la ted  in  I:'CM a n d  in PCM + G  are  

g rouped  w i t h  gauss ian  d i s t r i b u t i o n  in to  cell classes (TON- 
GIANI10; TONGIANI a n d  PUCCINELLIT). T h e i r  m o d a l  
we igh t s  fo rm a n  a r i t h m e t i c a l  p rogress ion  as 1 : 2 : 3 : ¢ 
a n d  as  2 : 3 : 4 : 5 : 6 : 7:8 as  r ega rds  t h e  r a t  a n d  h a m s t e r ,  
r espec t ive ly .  

2. These  classes co r r e spond  for  n u m b e r ,  rec iproca l  
r a t i o s  a n d  cell pe rcen t age  to those  of h e p a t o c y t e s  i so la ted  
b y  d i spers ion  in a n h y d r o u s  glycerol  a f t e r  l i ve r  perfus ion.  

3. T h e  classes,  on  t he  o t h e r  h a n d ,  d i f fe r  as conce rns  
the  va lue  of t he  per iod  ( =  d i f ference  b e t w e e n  t h e  m o d a l  
we igh t  of con t iguous  classes). The  c lass  pe r iod  of h e p a t o -  
cy tes  d i r ec t l y  d i spersed  in a n h y d r o u s  g lycerol  is 132 p g  
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Fig. 1. Hepatocytes of 21-day-old Wistar rat. In ordinate: cell 
frequency in per ceut; in abscissa: cell solid content in pg. The 
cells were isolated from a same liver either after liver tissue incuba- 
tion in PCM (A), in PCM + G 0.1368 M (B), in PCM + G 0.2736M (C), 
in PCM+ G 0.4105M (D) or directly in anhydrous glycerol after 
liver perfusion with Ca ++ chelating fluid (E). 
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l*ig. 2. Hepatocytes of 120-day-old golden hamster. As in Figure l. 

(1 pg = 1 g × 10-~2). On the contrary, it is 118.8 pg, 
112.2 pg, 105.6 pg and 92.4 pg when the liver tissue 
was incubated in PCM supplemented with 0.4105M, 
0.2736M, 0.1368M and no glycerol, respectively. 

4. Consequently, i t  is apparent that  the hepatocytes 
of the same class weigh differently according to the 
isolation method (dispersion in PCM, PCM + G, anhydrous 
glycerol). 

5. Thus weight differences are as higher as the glycerol 
concentration in the incubation medium is lower: under 
our experimental  conditions, --30~/o when no glycerol 
was added, --20.4~o, - -14.8% and - -10% when 
0.1368M, 0.2736M and 0.4105M glycerol was supple- 
mented, respectively. 

6. On the basis of the Student 's  t-test, the weight 
differences observed are highly significant ( P <  0.001). 

We can therefore conclude that  the addition of glycerol 
to the PCM reduces the loss of protoplasmic substances 
in the incubation fluid. This effect is the same for both, 
rat  and hamster hepatocytes. 

Riassunto. Epatoci t i  isolati mediante dispersione mec- 
canica dopo incubazione del tessuto epatico in un mezzo 
acquoso contenente tetrafenilborato di Na, un agente 
chelante il K, perdono circa il 30% del loro contenuto 
in sostanze solide. L 'aggiunta al mezzo di incubazione 
di glicerolo riduce tale perdita. 
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A n  U n u s u a l  B a s e m e n t  M e m b r a n e  U n d e r l y i n g  In te s t ina l  E p i t h e l i u m  of  the  P l a t y p u s  (Ornithorhynchus 
anatinus ) 

The functional role or roles of the basement membrane 
which separates epithelial and connective tissue compo- 
nents of the gastrointestinal mucous membrane is far 
from clear. In mammalian gut 2 relatively distinct com- 
ponents can be distinguished, a narrow layer of collagen 
fibres surmounted by a thin basal lamina which is 
demonstrable only at high resolution, and these apparently 
represent contributions from non-epithelial and epithelial 
tissues respectively. 

In the platypus (Ornithorhynchus anatinus), the base- 
ment  membrane subjacent to the surface epithelium of 
the intestines is especially prominent  x. Histochemical and 
ultrastructural  studies reported here show tha t  i t  presents 
a number of unusual features. 

Specimens of stomach, duodenum, mid-jejunum, ter- 
minal ileum, colon and rectum were removed under 
anaesthesia from 1 adult  female and 3 adult male animals, 
all of which appeared free of disease. For light micro- 
scopy tissues were fixed in cold 10~o neutral formalin 
or Bouin's solution, or were freeze-dried. Following 
routine processing and embedding in paraffin, sections 
were stained by each of the following: haematoxylin 
and eosin; PAS, with and without  prior digestion with 
diastase; Alcian blue (pH 1.0 and 2.5) either alone or 
combined with PAS;  toluidine blue (pH 3.5, 7.0 and 9.0); 
aldehyde fuchsin, with or without prior oxidation with 
potassium monpersulphate; Verhoeff's elastin stain; 
Van Gieson stain; and Masson's original trichrome. In 

addition, unstained sections were examined microscopic- 
ally under polarized light, and sections of freeze-dried 
tissues were examined for the presence of amine fluoro- 
phores using the formaldehyde-induced fluorescence 
histochemical technique 3. For ultrastructural  study small 
blocks of mucosa were fixed in 4% phosphate-buffered 
glutaraldehyde and subsequently treated in osmium 
tetroxide 3 Thin sections were stained with uranyl acetate 
and lead citrate 4 and examined with a Siemens Elmiskop 
1 A electron microscope. 

The basement membrane situated beneath the surface 
epithelium was found to be uniformly thickened throughout 
the intestines. I t  was continuous with a much less pro- 
minent  basement membrane enveloping the intestinal 
glands. In  respect of structure and histochemical reac- 
tions the glandular basement membrane was indistin- 
guishable from tha t  found in the stomach of the platypus 
and in the gastrointestinal t ract  generally of other 
mammals.  The basement membrane associated with the 
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