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T h e  surface  coa t  of t h e  8 th  d a y  p s e u d o p r e g n a n t  r a t s  
r e ac t ed  l ike a t  m e t e s t r u s  whereas  a t  d a y  17th, t h e  cell 
coa t  r e sembled  t h a t  seen in  p roes t ru s  a n d  es t rus .  

M e t h y l a t i o n  decreased  a lc ianophi l ia ,  w h i c h  was  re- 
s to red  i n c o m p l e t e l y  b y  saponi f ica t ion .  Th i s  i nd i ca t ed  
t h e  p resence  of b o t h  su l fa te  a n d  c a r b o x y l  g roups  in cell 
sur face  c o m p o n e n t s  w i t h  a p r e p o n d e r a n c e  of su l fa te  
g roups  as i n d i c a t e d  b y  t h e  m e t a c h r o m a s i a  w i t h  azure  A, 
p H  1.0, a n d  pe r s i s t ing  a lc ianophi l i a  a t  p H  1.0 w h i c h  
w i t h s t o o d  t h e  effect  of 1.0 M MgC12. T he  a lc ianophi l i a  
was  r educed  b y  m e t h y l a t i o n  a t  60~ a n d  p a r t i a l l y  
r e s to red  b y  saponi f ica t ion .  S imi la r  resu l t s  were n o t e d  
w i t h  t h e  col loidal  i ron a n d  t he  A B - s a f r a n i n  p rocedure  
a n d  t h e  azure  A p H  1, wh ich  showed  m e t a c h r o m a s i a .  
W i t h  t h e  PA-p-d iamine ,  t h e  f i m b r i a t e d  end  was n e g a t i v e  
whereas  in  t he  a m p u l l a  a n d  t he  i s thmus ,  t he  g lycoca lyx  
s t a i ned  a deep brown.  W i t h  th i s  p rocedu re  in t he  u t e r i ne  
horns ,  t he  coa t  was  g ray i sh  b r o w n  (Table  I I ) .  

E l ec t ron  mic roscopy  of t he  u t e r u s  a t  m e t e s t r u s  
revea led  a sur face  coa t  m a d e  up  of f i l am en t ous  a n d  
g lobu la r  s t r u c t u r e s  m e a s u r i n g  up  to  550 n m  wh ich  were 
d i s t i n c t l y  s t a ined  b y  r u t h e n i u m  red  a n d  wh ich  appea red  
s u r r o u n d i n g  the  microvi l l i  (Figures  13 a n d  14). 

Our  d a t a  seemed to  ind ica te  t h a t  t he  l u m e n a l  cell coa t  
is a d i f f e r en t i a t i on  of t h e  l u m e n a l  p l a s m a  m e m b r a n e  of 
t h e  ep i the l ia l  ceils of t h e  accessory  o rgans  of t h e  r a t  
female  gen i t a t  t r a c t  w i t h  pecu l ia r  h i s tochemica l  u l t r a -  
s t r u c t u r a l  charac te r i s t ics .  Some of t he  q u a l i t a t i v e  a n d  
s e m i - q u a n t i t a t i v e  changes  obse rved  b y  h i s t ochemica l  
t e c h n i q u e s  sugges ted  t h a t  t he  h o r m o n e s  of t he  ovar ies  
m a y  con t ro l  t he  changes  n o t e d  2, 3,17, ~.  

The  p r e sen t  resu l t s  are  in  keep ing  w i t h  p rev ious  d a t a  
on  t he  glycocalyces  of t he  male  accessory  o rgans  of t he  
ra t ,  sugges t ing  t h a t  t h e y  were u n d e r  endoc r ine  control .  
B i l a t e ra l  o r c h i d e c t o m y  was followed b y  a s ign i f ican t  
decrease  of t he  c o n t e n t  of sialic acid of t h e  g lycoca lyx  
of r a t  ep id idymis~9 The  c o n t e n t  of sialic acid of homog-  
ena t e s  of whole  ep id idymis  of c a s t r a t e d  r a t s  was signifi- 
c a n t l y  lower t h a n  in t he  i n t a c t  con t ro l  r a t s  20. 

I t  h a s  been  sugges ted  t h a t  es t rogens  m i g h t  con t ro l  
t h e  syn thes i s  of muc ins  in  t h e  fa l lop ian  t u b e s  of t h e  
r abb i t ,  whereas  p roges t e rone  would  be  r equ i red  for  t he  
re leas ing  of t he  mucous  secretion2~. T he  secre t ion  of t he  
o v i d u c t  is increased  b y  es t rogen  a d m i n i s t r a t i o n  2~. Th i s  
seemed  s u p p o r t e d  b y  t he  o b s e r v a t i o n  of cyclic v a r i a t i o n  
of P A S  pos i t ive  subs t ances  in  mouse  u t e r u s  * a n d  of t h e  

changes  in t h e  size of t he  Golgi  b o d y  induced  b y  es t ro-  
gens~7, ~s. Th i s  co r re sponded  w i t h  d a t a  showing  t h a t  t h e  
Golgi  b o d y  was  la rger  in  es t rus  23. 

The  f u n c t i o n a l  role of t h e  Complex c a r b o h y d r a t e s  of 
cell surfaces  is u n k n o w n .  I t  h a s  been  p roposed  t h a t  
complex  c a r b o h y d r a t e s  of t he  l u m e n a l  surface  coa t  of 
ce r t a in  ep i the l ia l  were re leased i n to  the  co r r e spond ing  
biological  f luids  19. I t  c an  be  p roposed  t h a t  g lycoca lyx  
c o m p o n e n t s  of t he  o v i d u c t  m i g h t  be r equ i r ed  for  the  
n u t r i t i o n  of t h e  egg. I n  t h e  u te rus ,  s u b s t a n c e s  of t he  
l u m e n a l  cell surface  m i g h t  h a v e  a role d u r i n g  i m p l a n t a -  
t ion .  

I t  c an  be  conc luded  t h a t  surface  coa t  ma te r i a l s  cha rac -  
t e r i zed  in t h i s  s t u d y  are chemica l ly  he te rogeneous .  The  
a lc ian  b lue  pos i t ive  s u b s t a n c e s  were of ea r ly  a p p e a r a n c e  
a n d  va r i ed  l i t t l e  in t h e  p r e s e n t  e x p e r i m e n t a l  condi t ions ,  
whereas  P A S  m a t e r i a l  a p p e a r e d  a t  or  nea r  p u b e r t y  a n d  
showed  changes  in these  va r ious  cond i t ions  ~. 

Summary .  The  l u m e n a l  surface  coa t  of t he  r a t  ov iduc t s  
a n d  u t e r ine  h o r n s  h a v e  been  h i s t ochemica l l y  cha rac -  
t e r i zed  a t  p r e p u b e r t y ,  es t rous  cycle, ca s t r a t ion ,  h o r m o n e  
r e p l a c e m e n t  a n d  p s e u d o p r e g n a n c y .  U n d e r  t h e  EM, t he  
coa t  was  m a d e  up  oI f i l amen tous  a n d  g lobu la r  s t ruc tu res .  
H i s t o c h e m i c a l  v a r i a t i o n s  sugges ted  t h a t  coa t  com- 
p o n e n t s  are  u n d e r  endoc r ine  cont ro l .  
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Properties of Glutamine Aminohydrolases  in Subcellular Fractions of Liver of Tumour  Bearing Mice 

The  in t r ace l lu la r  loca l iza t ion  of g l u t a m i n e  amino-  
h y d r o l a s e  in t u m o u r s  a n d  hos t  t i ssues  ha s  been  found  to  
b e  d i f fe ren t  I f rom t h a t  r epo r t ed  ear l ie r  in n o r m a l  
t i s sues  2-4. I t  h a s  also been  ind ica t ed  1 t h a t  t he re  m a y  be  a 
sh i f t  in  t he  site of syn thes i s  of g l u t a m i n a s e  f rom mi to -  
c h o n d r i a  to  t he  s u p e r n a t a n t  f r ac t ion  of t he  hos t  l iver  
a n d  kidney,  due  to  t he  presence  of t u m o u r  in t he  b o d y  
of t h e  an imal .  Th i s  led us to  i n v e s t i g a t e  t h e  t i m e  and  
exac t  loca t ion  of t h e  sh i f t  of t he  e n z y m e  in t he  l iver  a f t e r  
t he  t r a n s p l a n t a t i o n  of t u m o u r  in to  the  an imals .  A n  
a t t e m p t  ha s  also been  m a d e  to  see if t he  e n z y m e  o b t a i n e d  
f rom the  two sources  are in  a n y  w a y  d i f fe ren t  f rom each  
o ther .  

Mater ials  and  methods. E h r l i c h  asci tes  cells (EAC) were  
m a i n t a i n e d  in our  l a b o r a t o r y  b y  serial  i.p. t r a n s p l a n t a t i o n  
in Swiss mice. L ive r  f rom b o t h  n o r m a l  and  E A C- bea r ing  
mice  were  t a k e n  out ,  w a s h e d  a n d  t h e n  homogen ized  
in 0.25 M sucrose (1:10 w/v) iu cold us ing  P o t t e r  E l v e h -  

zem homogenize r .  Cell f r a c t i o n a t i o n  was done  accord ing  
to  t he  m e t h o d  of de D u v E  e t  al  5. T h e  i n c u b a t i o n  m i x t u r e s  
for  t h e  t o t a l  h o m o g e n a t e  a n d  m i t o c h o n d r i a l  f r ac t ions  
were 0.1 M N a H 2 P O  4 (pH 7.4), 0.25 M Tris  buf fe r  
(pH 7.4), 0.04 M g l u t a m i n e  a n d  0.1 ml  of t i ssue  f r ac t ion  
a n d  t h a t  for  mic rosoma l  a n d  s u p e r n a t a n t  f r ac t ions  were  
0.2 M N a i l  2 P O  4 (pH 8.6), 0.25 M Tris  (pH 8.6), 0.1 M 
g l u t a m i n e  a n d  0.1 ml  of t he  cell f r ac t ions  in  a t o t a l  
v o l u m e  of 3.0 ml. All  i n c u b a t i o n s  were car r ied  o u t  a t  
37~ for  20 m i n  a n d  a m m o n i a  p roduced  was e s t i m a t e d  
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Intracellular distribution of glutamine aminohydrolase in liver of normal and EAC-bearing mice 

E X P E R I E N T I A  31/12 

Tissues Homogenate Nucleus Mitochondria Lysosome iVficrosome Supern atant 

Normalliver 59.4 0.0 48.6 (82 %) 4.8 (18 %) 0.0 0.0 
Liver of EAC-bearingmice 330 0.0 63.0 (19%) 10.8 (3%) 132.0 (40%) 114 (34%) 

Results expressed as txmoles ammonia produced]rag protein]h and are the average of 4 experiments (% activity of the initial homogenate 
given). 

according to BRAGANCA e t  al. 6. All values were correc ted  
for the  necessary  subs t r a t e  and  enzyme  blanks.  P ro t e in  
es t imat ions  were carr ied out  according to  t he  m e t h o d  of 
Low~Y et  alV. 

Results.  The s u p e r n a t a n t  f rac t ion of the  hos t  l iver 
af ter  cen t r i fuga t ion  a t  12,000 g l was fu r the r  f r ac t iona ted  
and  g lu tamine  aminohydro lase  was f o u n d  to  be p resen t  
in all t he  subcellular  fract ions,  viz. mi tochondr ia ,  
lysosome, microsome and  soluble s u p e r n a t a n t  f rac t ion of 
t he  hos t  liver. The  hos t  l iver microsomal  f rac t ion  con- 
t a ined  the  h ighes t  pe rcen tage  of ac t iv i ty  (40 %) followed 
by  the  soluble s u p e r n a t a n t  f ract ion (34%) of the  to ta l  
ac t iv i ty  of homogena te .  Whereas  m o s t  of t he  ac t iv i ty  in 
normal  l iver was  found to  be mos t ly  in the  h e a v y  mi to-  
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Fig. 1. Effect of transplantation on glutaminase activity of liver 
cell fractions. Q--Q mitochondria; O--O microsome; A--A 
supern atant. 
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Fig. 2..Phosphate requirements for glutaminase acti-dties of sub- 
cellular fractions of normal and host liver. O--O Normal liver 
mitochondria; A--A EAC liver mitochondria; D--[] EAC liver 
microsome; Q--Q EAC liver supernatant. 

chondr ia l  fraction,  only  18 % of t he  ac t iv i ty  was in 
lysosomal  (light mi tochondr ia)  f rac t ion (Table). 

G lu taminase  ac t iv i ty  was  e s t i m a t e d  in each f rac t ion  of 
the  l iver t issue beginning  f rom the  day  of t r a n s p l a n t a t i o n  
and  con t inued  till t he  m a x i m u m  d e v e l o p m e n t  of t h e  
tu rnou t  in the  body,  i.e. 10 days.  F igure  1 shows t h a t  
4 th  d a y  af ter  t r ansp lan ta t ion ,  t he  enzyme  appeared  b o t h  
in microsomal  and  s u p e r n a t a n t  fractions.  Gradually,  t he  
ac t iv i ty  increased in microsomal  and  s u p e r n a t a n t  
f ract ions  unt i l  10th day,  b u t  the  ac t iv i ty  in mi tochondr i a  
r emained  more  or less cons tan t .  The ac t iv i ty  in t he  
s u p e r n a t a n t  a t t a ined  m a x i m u m  on 8th day, a f ter  t h a t  
i t  r emained  cons tan t .  

H av i n g  ob ta ined  t h e  above data ,  an a t t e m p t  was m a d e  
to  charac ter ize  the  enzymes  p resen t  in each fract ion.  Tile 
results  showed tha t ,  like normal  l iver mi tochondr ia ,  t h e  
PO 4 concen t ra t ion  for all t he  f ract ions  of hos t  liver was  
0.2 M (Figure 2). The enzyme  in normal  and hos t  l iver  
mi tochondr i a  showed a p la teau  a t  0.04 M g lu tamine ;  
whereas  t he  microsomal  and  soluble f ract ions showed no 
plateau,  even at  0.1 M g lu tamine  concent ra t ion .  The  
op t ima l  p H  for t he  enzyme in liver mi tochondr i a  o f  
EAC-bear ing  mice was found  to  be 7.6, which  was  similar  
to  the  no rma l  liver mi tochondr ia .  B u t  for the  enzyme of 
microsomal  and  soluble fractions,  t h e  p H  o p t i ma  was  8.6 
(Figure 4) 

Discussion.  The resul ts  p resen ted  here indicate  t h a t  
g lu taminase  in the  microsomal  and soluble s u p e r n a t a n t  
f ract ions  of liver, which  appears  af ter  4 th  day  of t r ans -  
p l an t a t ion  indicates  a def ini te  effect  of the  t u m o u r  on t h e  
hos t  t issues as regards  glutaminase.  I t  seems f rom the  
resul ts  t h a t  the  mi tochondr i a l  enzymes  in b o t h  n o rma l  
and  hos t  l iver have  similar  proper t ies  and  show mos t  of 
the  charac te rs  of ' l iver  t ype '  of HoRowlTz et  al. s. On the  
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Fig. 3; Effect of substrate concentration on glutaminase activities 
of subcellular fractions of liver. O--O Normal liver mitochondria; 
&--A EAC liver mitochondria; [3--[3 EAC liver microsome; 
O - - O  EAC liver supernatant. 
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other  hand,  the  microsomal  and soluble s u p e r n a t a n t  
g lu taminases  possess t he  proper t ies  of ' k idney  type '  
g lu taminase  s. The enzyme ac t iv i ty  has  also been found 
to  be p ropor t iona l  to the  ra te  of g rowth  of t u m o u r  ~, ~0 

.=_ 
25 

2G 

o 10 

g 
E s 

o e 0  9 ,H 

Fig. 4. PH optima curves of glutaminases of different fractions of 
mouse liver. �9169 Normal liver mitochondria; 0 - - 0  EAC liver 
mitochondria; []-- [] EAC liver microsome; zX-- & EAC liver 
supernatant. 

Summary.  Glutamine  aminohydro lase  is found to  be 
p resen t  in microsomal  and  soluble s u p e r n a t a n t  in l iver 
of EAC-bear ing  mice. E n z y m e s  ob ta imed  from these  two  
sources were character ized  and  found  to behave  differ- 
en t ly  f rom the  mi tochondr ia l  g lu taminase  of b o t h  n o rma l  
and tumour -bea r ing  mice. 
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Analyse exp6rimentale de l'expression de la mutation 16thale r6cessive ( .u lcbre . )  chez 
l'embryon de Pleurodeles walt l i i  (Amphibien Urod~le) 

Experimental Studies of the Expression of a Lethal Recessive Mutation ('ulc6re') in Pleurodeles 
waltlii embryo (Amphibia Urodela) 

La m u t a t i o n  <(ulc6re,) (u), mu ta t i on  16thale r6cessive 
du Pleurodble identifi6e par  SIGNOREX et  al. ~ se mani fes te  
au m o m e n t  de l '6closion et  a v a n t  la premibre  prise de 
nourr i ture .  Elle est  caract6ris6e par  une croissance 
g6n6rale diminu6e et  un arr4t  du d6ve loppement  du 
bourgeon  du m e m b r e  ant6rieur,  par  des branchies  
f a ib l emen t  ramifi6es et  un ulc6re ven t ra l  co r re spondan t  

une 6version de l ' in tes t in  et  de la paroi  abdominale .  Au 
niveau his tologique elle est  caract6ris6e par  la pers is tance  
dans  t o u s l e s  types  cellulaires de p laque t t e s  vi tel l ines e t  
celles-ci sont  par t i cu l ib rement  abondan te s  au niveau du 
tube  digestif  don t  l 'h is todiff6renciat ion est  retard6e.  Le 
cy top lasme  appara i t  vacuolis6 dans  le foie et  le pron6phros  
e t  les fibrilles musculaires  son t  dissoci6es. 

Dans  le bu t  de rechercher  si la m u t a t i o n  <~ulc6re~> 
s ' expr ime  de fa~on au tonome  ou non nous avons  effectu4 
des exp6rienees du type  de celles raises en oeuvre  chez 
I 'Axolo t l  par  HIJMt"HREY 2'a au cours de l '6 tude de 
plusieurs  mu ta t ions  e t  chez le Pleurod61e par  GouNoN et  

Op6rations Nombre Nombre de combinaisons 
d'op6rations ldthM-normal obtenues 
r6alis6es et pourcentage 

correspotldant 

COLLENOT t au  cours de l ' analyse  de l 'express ion de la 
m u t a t i o n  <, l~ tha l -mi to t ique  ~. 

Mdthode expdrimentale. Nous avons r6alis~ plusieurs 
types  d 'op6ra t ions  sur des emb ry o n s  an s tade  du bourgeon  
caudal  (stades 22 k 24 de la table  chronologiqueS):  
1. des associat ions en parabiose  ou en t61obiose, 2. des 
associat ions en chim6res h6mipar t ies  selon la t echn ique  de 
HOUILLON% 3. des greffes h6t6rotopiques  d '6bauches  
d 'organes,  4. des greffes h f t6 ro top iques  de par t i es  
ant6rieures e t  post6r ieures  d ' embryons ,  la sect ion t r ans -  
versale 6 tant  effectu6e au niveau du champ  du m e m b r e  
ant6rieur.  

Ces op6rat ions on t  6t6 r6alis6es dans  la solut ion physio-  
logique de STEINBERGL Les s6ries d 'assoc ia t ions  en 
parabiose,  t61obiose e t  chim6res h6mipar t ies  6 ta lent  
mises en oeuvre  avee des embryons  a p p a r t e n a n t  ~ une 
m~me ponte  issue de pa ren t s  h6t6rozygotes  de telle sor te  
que sur l ' ensemble  des op6rat ions  r6alis6es 6/16 (37,5%) 
d ' en t r e  elles repr6sen ten t  des combina isons  en t re  un 
emb ry o n  normal  e t  un e m b r y o n  16thal. Les greffes 
h6t6rotopiques  d '~bauches  d 'o rganes  e t  de par t ies  
ant6rieures et  post6r ieures  d ' e m b r y o n s  on t  6t6 effectu6es 
sur le flanc, les emb ry o n s  donneurs  p rovena ien t  de 
pon tes  issues de pa ren t s  h6t6rozygotes  e t  les e m b r y o n s  
receveurs  a p p a r t e n a i e n t  ~ des pon tes  s t a n d a r d ;  ainsi  

Associations cn parabiose 92 
Associations en t61obiose 86 
Chim~res h6miparties 95 
Greffes t6te et abdomen 71 
Greffes d'6bauchcs 

CEil 19 
Membre ant6rieur 27 
Queue 32 

30 (32,6%) 
31 (37,2%) 
29 (30,5%) 
22 (31%) 

5 (26,3%) 
6 (22,2%) 
9 (28,1%) 
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