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tubu le s  d6cri ts  pa r  LEDBETTER et PORTER ? et  r6cemment  
observ6s duns  la g lande m a m m a i r e  normale  (SANDBORN 
et  al.S). De telles fo rmat ions  on t  d6j~ ~t6 signaMes dans  
les l y m p h o m e s  de souris en re la t ion  avec les par t icules  de 
t y p e  A (DALTON et  al.9, KAKEFUDA et al. 10). La pr6sence 
de s t ruc tu res  f i l amenteuses  duns les lumi6res acineuses  
est  en tous  cas un fair tr6s part icul ier .  

Le dernier  po in t  in t6ressan t  ~ souligner dans  les t umeurs  
m a m m a i r e s  examin6es  ici es t  la coexis tence assez re- 
m a r q u a b l e  de virus  e t  de ph6nom~nes  s6cr6toires. Dans  
la cellule t umora l e  l '61aboration de grains  de protdine  
s ' e f fec tue  d ' u n e  mani6re analogue ~ celle qui  se vol t  duns  
une g lande  m a m m a i r e  l ac tan te  (HoLLMANN 11). Cela sug- 
g6re m a n i f e s t e m e n t  l ' i n t e rven t ion  d ' u n  fac teur  ho rmona l  
d o n t  le rNe  duns  la g6ngse des t u m e u r s  m a m m a i r e s  de la 
souche PS  n ' e s t  c e r t a i n e m e n t  pas n6gligeable '2.  

Summary. In  the  recent ly  isolated Mour iquand  s t ra in  
of mice, virus-l ike par t ic les  of the  A and  B type  are 
a b u n d a n t  in m a m m a r y  tumours ,  and  fewer par t ic les  of 
the  C t y p e  are p resen t  in leukaemic  and  non- leukaemic  

organs.  In  one an imal  all t h r ee  k inds  of par t ic les  have  
been  shown.  Str iking cytological  fea tures  of the  m a m m a r y  
tu rnou ts  are descr ibed.  
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out bien voulu mettre ce matdriel h sa disposition. 

Cellular Distribution of Catalase Activity in Red 
Cells of Homozygous  and Heterozygous  Cases of 

Acatalasia 

A t t e m p t s  have  been  made  to de t e rmine  whe the r  L y o n ' s  
concep t  of gene inac t iva t ion ,  which is well es tab l i shed  for 
X-chromosomes ,  could be e x t e n d e d  to  au tosomes l .  Aca- 
ta las(aem)ia ,  an enzyme  defec t  of au tosomal  recessive 
inher i tance ,  seemed to be sui table  for analysis  in th is  
respec t :  he te rozygous  indiv iduals  in Acata las ia  families 
exer t  an i n t e rmed ia t e  cata lase  ac t iv i ty  in red cells and  
o the r  t issues, va ry ing  be tween  15-85% of the  normal  
level 2. This  m a y  be e i ther  due  to  the  presence  of two  cell 
popula t ions ,  one of t h e m  being v i r tua l ly  free of catalase,  
or to one single cell popu la t ion  of i n t e rmed ia t e  enzyme  
act iv i ty .  In  order  to  decide be tween  these  possibili t ies,  
two  t y p e s  of expe r imen t s  have  been  per formed.  B o t h  of 
t h e m  make  use of the  fact  t h a t  - unde r  sui table  experi-  
m e n t a l  condi t ions  - sens i t iv i ty  of red cells t owards  H202 
(or X-rays)  largely depends  on the i r  ca ta lase  c o n t e n t  a,4. 

Firs t ,  a s imple t echn ique  for t he  d i s t inc t ion  of normal  
and  aca ta la t ic  red cells in blood smears  has  been  devised.  
A suspens ion  (1.5 mg Hb/ml)  of washed  red cells is incu- 
b a t e d  in an isotonic,  buffered m e d i u m  con ta in ing  glucose 
(5 mg/ml)  and  glucose oxidase  (30/ ,g  Deoxin  'Nagase ' /ml)  
a t  25°C for 30 rain. U n d e r  these  condi t ions ,  i.e. a t  an 
H=O2-generation ra te  of 3.0 • 10 -9 Moles H,O2 rain -~ ml-~ 
no rma l  h u m a n  red cells r emain  unal tered ,  whereas  in 
aca ta la t ic  cells hemoglob in  is comple te ly  oxidized to  
me themog lob in  b y  H20 ,  5. Af te r  cen t r i fuga t ion  of the  
suspension,  t he  cells are washed ,  smeared  and  s ta ined  as 
descr ibed  by  KLEIHAUER and  BETKE 6. This  d i f ferent ia l  
s ta in ing  t echn ique  is based  on the  fact  t h a t  oxyhemo-  
globin b u t  no t  c y a n m e t h e m o g l o b i n  is ac t ive  as a peroxi-  
dase.  In  smears  ob t a ined  b y  th is  procedure ,  e r y t h r o c y t e s  
of a p p r o x i m a t e l y  no rma l  cata lase  ac t iv i ty  (normal  h u m a n  
blood) are s ta ined  red;  e ry th rocy t e s  v i r tua l ly  free of 
ca ta lase  (acatala t ic  h u m a n  blood) are e luted and  appea r  
as ghos ts  (Figure la) .  E r y t h r o c y t e s  f rom he te rozygo te s  

essent ial ly  show the  same result  as normal  h u m a n  red 
cells. 

As a control ,  expe r imen t s  wi th  a m i x t u r e  consis t ing of 
equal  pa r t s  of aca ta la t ic  and normal  blood {imitat ing 
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Fig. 1. a, Red cells of a homozygous case of acatalasia (M.V.). About 
99% of all cells are eluted, 1]2 1% arc not. b, 'Artificial' mixture of 
normal and acatalatic red cells in equal atnounts (normal cells ~ not 
eluted; aeatalatic cells - eluted). The smears have been deliberately 

made relatively thin. 
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mosaicism) h a v e  been  made.  B y  th i s  t echn ique ,  a n y  
he t e rogene i t y  in  respec t  to  ca ta l a se  a c t i v i t y  can  be  de-  
t ec ted ,  as s h o w n  in F igure  lb .  E v i d e n t l y  t h i s  is n o t  t h e  
case in  blood of he te rozygotes .  However ,  i t  h a s  b e e n  ob-  
seiared t h a t  in  Mood smear s  f rom h o m o z y g o u s  aca t a l a t i c s  
one  ou t  of 100-150 red  cells (i.e. 0 .6 -1 .0%)  behaves  as  if  
i t  c o n t a i n e d  a p p r o x i m a t e l y  t he  s ame  a m o u n t  of ca ta l a se  
as a n o r m a l  red cell (F igure  la) .  T h e  p e r c e n t a g e  of ap -  
p a r e n t l y  n o r m a l  red  cells d e t e c t a b l e  in  b lood smears  of 
aca t a l a t i c  i nd iv idua l s  of t he  famil ies  V., B. or  G. 7 
rough ly  cor responds  to t he  level  of res idua l  ca ta l a se  ac- 
t i v i t y  as measu red  b y  Fe ins t e in ' s  p e r b o r a t e  m e t h o d  
(0 .1-1 .3% of n o r m a l  level). Th i s  f igure,  however ,  also 
falls w i th in  the  r ange  of r e t i cu locy te  c o u n t s  of t he  samples  
ana lysed  (0 .3-1.0%).  There fore  i t  c a n n o t  be  dec ided  
w h e t h e r  res idua l  ca ta lase  a c t i v i t y  in  b lood  of h o m o z y -  
gotes  is due to  i t s  presence  in r e t i cu locy tes  or  to  a sma l l  
f rac t ion  of a p p a r e n t l y  n o r m a l  r ed  cells. 

Add i t iona l  ev idence  for even  d i s t r i b u t i o n  of ea t a l a se  in  
Mood of he t e rozygo te s  ha s  b e e n  o b t a i n e d  b y  chemica l  
m e a s u r e m e n t s  of  m e t h e m o g t o b i n  f o r m a t i o n  a t  v a r i e d  

r a t e s  of HzOz genera t ion .  I n  suspens ions  of a c a t a l a t i c  red 
cells, HzO 2 is used  a l m o s t  q u a n t i t a t i v e l y  for  h e m o g l o b i n  
o x i d a t i o n ;  b u t  if c a t a t a se  is p r e s e n t  in  t h e  sys tem,  on ly  a 
sma l l  f r ac t ion  of h e m o g l o b i n  is oxidized.  The re fo re  t h e  
a m o u n t  of m e t h e m o g l o b i n  fo rmed  a t  a g i v e n  HzO 2- 
p r o d u c t i o n  r a t e  is a f u n c t i o n  of ca t a l a se  ac t iv i ty4 ,L  B y  
p l o t t i n g  m e t h e m o g l o b i n  f o r m a t i o n  a g a i n s t  t h e  r a t e  of 
HzO2-generat ion,  cu rves  of d i f f e ren t  slope a n d  s h a p e  a re  
o b t a i n e d  (F igure  2). The  di f ference b e t w e e n  c u r v e  2 a n d  3 
is in  a g r e e m e n t  w i t h  t h e  f i nd ing  m e n t i o n e d  a b o v e  t h a t  in  
b lood of h e t e r o z y g o t e s  no  ev idence  could be  o b t a i n e d  for  
t he  ex i s tence  of two  cell p o p u l a t i o n s  d i f fe r ing  in  ca ta l a se  
ac t iv i ty .  

The  o b s e r v a t i o n s  p r e s e n t e d  in  F igu re  1 a n d  2 sugges t  
t h a t  in  b lood  of h e t e r o z y g o t e s  ( =  ' H y p o c a t a l a s e m i a ' )  all  
red cells exe r t  a p p r o x i m a t e l y  t he  s ame  level  of ca ta l a se  
ac t iv i ty .  T h e  h o m o g e n e o u s  d i s t r i b u t i o n  of ea t a l a se  in  
e r y t h r o c y t e s  of he t e rozygous  i n d i v i d u a l s  f rom all  t h r e e  
Swiss a c a t a l a s i a  famil ies  is in  a g r e e m e n t  w i t h  t h e  c o n c e p t  
t h a t  mosa ic i sm in  h e t e r o z y g o t e s  h a s  b e e n  found  so f a r  
on ly  in  e n z y m e  defects ,  w h i c h  a re  i n h e r i t e d  b y  t h e  X -  
c h r o m o s o m e s  x,9,1o 
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Fig. 2. Methemoglobin formation as a function of the rate of H20 ~ 
production. Cell suspensions (approx. 1.5 mg Hb/ml) incubated for 
30 min at 25°C. For spectrophotometric estimation of methemo- 
globin the method of FLEISCH s has been used. (1) Blood of H.A. 
(normal), (2) blood of P.V. (heterozygote = hypocatalasaemia; 
mother of M.V.), (3) 1:1 ~ mixture of (1) and {4), (4) blood of M.V. 
(homozygous acatalasia). The arrow indicates the experimental con- 
ditions used in the standard procedure (i. e. 30/2g/ml Glucose-oxi- 

dase = GOD). 

Zusammenfassung. Es  wird  e in  V e r f a h r e n  beschr i eben ,  
welches  i m  B l u t a u s s t r i c h  k a t a l a s e h a l t i g e  u n d  ka ta l a se -  
freie E r y t h r o c y t e n  zu u n t e r s c h e i d e n  e r l aub t .  Dieses be-  
r u h t  auf  de r  sehr  ung le i chen  M e t h i i m o g l o b i n b i l d u n g  bei  
I n k u b i e r u n g  de r  Zel len m i t  Glucose u n d  Glucoseoxidase .  
Es  wi rd  nachgewiesen ,  dass  im B l u r  h o m o z y g o t e r  Defek t -  
t r~ger  0 , 5 - 1 %  al ler  E r y t h r o e y t e n  e inen  a n s c h e i n e n d  nor -  
m a l e n  K a t a l a s e g e h a l t  aufweisen.  I m  B l u t  h e t e r o z y g o t e r  
Defekt t r /~ger  k o n n t e n  ke ine  A n h a l t s p u n k t e  fiir das  Be- 
s t e h e n  zweier  Ze l l popu l a t i onen  y o n  ve r sch i edene r  K a t a -  
l a seak t iv i t / i t  g e f u n d e n  werden .  
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R e n a l  F u n c t i o n  F o l l o w i n g  C o m p l e t e  L i g a t i o n  of 
the  R e n a l  A r t e r y  

I t  is well  k n o w n  t h a t  a f t e r  comple te  l iga t ion  of the  r ena l  
artery some blood sti l l  leaves  t he  k i d n e y  t h r o u g h  the  r ena l  
ve in  (HARTWlCH 1 ; WOLF a n d  H E I ~s E ~  ~ etc.).  A n a t o m i s t s  
m a i n t a i n  t h a t  col la tera l  vessels  r e a c h  t h e  k i d n e y  t h r o u g h  
va r ious  b r a n c h e s  of t h e  s u p r a r e n a l  a n d  u re t e r a l  a r t e r i e s  
a n d  t he  arcus  exorenal is ,  r e spec t ive ly  (CoRNING3). T h e  
p a t c h y  c h a r a c t e r  of t he  necrosis  a f t e r  comple t e  l iga t ion  

s u p p o r t s  t he  f u n c t i o n a l  s ign i f icance  of these  co l la te ra l s  
(SHEEHAN a n d  DAvis  4 etc.).  T h e r e  are,  howeve r ,  n o  d a t a  
conce rn ing  r ena l  f u n c t i o n  a f t e r  occlus ion.  W e  e n d e a v -  
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