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Le p e t i t  n o m b r e  d ' a n i m a u x  e x a m i n e s  h i s to log ique-  
m e n t  (6 en tou t )  ne p e r m e t  aucune  conclus ion  sur  l 'as-  
pec t  h i s to log ique  du s y n d r 6 m e  c a c h e c t i s a n t  i n d u i t  pa r  
cellules m~dul la i res  ou de roles e m b r y o n n a i r e s .  On p e u t  
c e p e n d a n t  n o t e r  que  l ' ap las ie  l y m p h o i d e  n ' e s t  observ6e  
que  chez  la sour is  m o r t e  au 46 e jour .  Les sour is  m o r t e s  
les 20 p r emi e r s  jours  p r~sen ta i en t ,  au con t ra i re ,  une hy-  
p e r t r o p h i c  sp l6n ique  avec  pro l i f6 ra t ion  cellulaire.  

S'il ex i s te  b ien  une  f ivolut ion en  d e u x  t emp s ,  l ' ap las ie  
l y m p h o i d e  p o u r r a i t  s ' i n t e r p r 6 t e r  c o m m e  le s igne  d ' u n  
r6veil  d ' u n e  ac t iv i t6  i m m u n o l o g i q u e  de l ' h6 te ,  6 t iminan t  
apr~s une  to l6rance  t r ans i t o i r e  les cellules h o m o l o g u e s  
greff~es. Nos  r6su l t a t s  m o n t r a n t  le passage  d ' u n e  proli-  
f e ra t ion  cel lulaire  l y m p h o i d e  ~t une  aplas ie  t o t a l e  chez 
des souris  F 7 i r radi6es  r e s t au r6es  pa r  de la moelle e t  des  
cel lules gang l ionna i r e s  d ' u n e  l ign fe  p a r e n t a l e  ~ nous  
c o n d u i s e n t  ~ fo rmule r  l ' h y p o t h 6 s e  d ' u n e  ac t ion  noc ive  
sp6cif ique des an t igSnes  t i ssula i res  de l ' h6 t e  to l6 ran t  su r  
les cellules l y m p h o i d e s  homologues  i m m u n o l o g i q u e m e n t  
c o m p 6 t e n t e s  du greffon,  r e sponsab l e s  de l ' h y p e r t r o p h i e  
sp l6nique  p r i m i t i v e  du  receveur .  

Fig. 3. Maladie homologue chez une C57B16 apr~s injection de cellules 
h6matopoi'ftiques embryonnaires de DBAz h la naissanee, A droite: 
souris t6moin de 13 jours; h gauche: souris rabougrie du m~me "~ge. 

La souris rabougrie est morte 6 h apr~s. 

j .  g .  AMIEL e t  G. MATHt~ 

Centre de Recherche sur les Leucdmies et les Maladies du 
Sang, .dssociation Claude-Bernard, Service Pr Jean 
Bernard, Hopital Saint-Louis, Paris, le 24 ]uin 7960. 

Tab. I. Souris C57B1 e recevant h la naissance des celhfies h6inato- 
po[6tiques de donneurs adultes DBAe 

Souris n6ga- 
tives au I "r et 

au 2 e tests 

40 

Souris n6ga- 
fives au 1 er test 

et positives 
au 2 e test 

Souris posi- 
tives au 1 er test 

et n~gatives 
au 2 e test 

Souris posi- 
tives al_l 1 er et 

au 2 e tests 

Summary 

The  e n d o v e i n o u s  in j ec t ion  to  n e w b o r n  mice of h o m o -  
logous  h e m a t o p o i e t i c  cells e i t he r  adu l t  or e m b r y o n n i c ,  
m a y  resu l t  in a l as t ing  a n d  func t iona l  graf t .  

The  fo rmer  s t a t e m e n t  can  be  d e m o n s t r a t e d  by  use of 
s t a r ch  gel e l ec t rophores i s  which  shows  the  specif ic  h e m o -  
globin  of t he  donors .  

In  b o t h  uses th is  g ra f t  can  induce  a r u n t  disease.  

Tab. II. Souris C57B1 ~ recevant h la naissance des celhfles h6inato- 
poi~tiques de donneurs embryonnaires DBA 2 

Souris n6ga- 
fives au 1 er et 

au ~e tests 

Souris n~ga- 
tives au 1 er test 

et positives 
au 2 e test 

Souris posi- 
tives au 1 er test 

et ndgatives 
au 2 e test 

Souris posi- 
tives au I er et 

au 2 e tests 
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PRO EXPERIMENTIS 

A S i m p l e  D e v i c e  
for  S t e a d y  S t a t e  C u l t u r e s  of  M i c r o b e s  

une ma lad ie  c a c h e c t i s a n t e ,  p r o u v a n t ,  d a n s  les d e u x  cas, 
la greffe  de cel lules i m m u n o l o g i q u e m e n t  c o m p 6 t e n t e s  
homologues .  

I1 n ' y  a pas  de r e l a t ion  obl iga to i re  en t r e  les succ~s e t  
les ~checs des  greffes  de ces d e u x  lign~es cellulaires,  
6 ry th ropo i6 t iques ,  e t  i m m u n o t o g i q u e m e n t  c o m p 6 t e n t e s .  

La  poss ibi l i t6  d ' i n d u i r e  chez  la souris  i m m u n o l o g i q u e -  
m e n t  i m m a t u r e  une  ma lad ie  homologue  pa r  des cellules 
pr61ev6es sur  foie e m b r y o n n a i r e  dol t  6tre soulign6e.  On 
a d6j~ observ6  des ma lad ie s  s econda i r e s  chez  des sour is  
adu l t e s  i r radi6es  e t  res taur6es  p a r  des  cellu tes 6 ry thropoi6-  
t i ques  h o m o l o g u e s  pr61ev6es sur  foies d'embryons18,1% 
La  possibi l i t6  d ' u n e  ac t ion  h o m o l o g u e  de cellules em-  
b r y o n n a i r e s  m~me chez un  r eceveu r  nouveau -n6  n ' a v a i t  
pas  encore  6t6 d6mon t r6e  ~ no t r e  conna i s sance .  

In  t h e  course of inves t iga t ions  on yeas t  me tabo l i sm,  
t he  need  arose for a s imple  a p p a r a t u s  for  growing  yeas t  
cu l tures  in a s t e a d y  s ta te ,  The  following device  has  served  
us sa t isfactor i ly .  

The feeding s y s t em (Fig, 1) is based  on the  pr inciple  of 
m a i n t a i n i n g  a c o n s t a n t  head  ove r  a c o n s t a n t  res is tance.  
The  c o n s t a n t  head  resu l t s  f rom a c o n s t a n t  level of t he  
cu l ture  l iquid in a smal l  vessel  (A) which  is p rov ided  wi th  
an overf low out le t  (B). The cu l ture  l iquid is p u m p e d  up 
in to  th is  level ing vessel  ou t  of a s torage  t a n k  (C), and  the  
over f low spills d o w n  back  in to  the  s torage  tank .  The re- 
s i s tance  is d e t e r m i n e d  by  a glass capi l lary  (D), A 1-mm 
bore  glass capi l la ry  of 4 m leng th  will give a res i s tance  
resu l t ing  in a flow ra te  of a b o u t  1 ml cu l tu re  l iqu id /h /cm 
head.  I t  is c o n v e n i e n t  to  have  the  capi l lary  in t he  form 
of a helix.  
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Fig. I. C. J. E. A. BULDER: A Simple Device for Steady State 
Cultures of Microbes. 

Fig. 2. C . J . E . A .  BOLDER: A Simple Device for Steady State 
Cultures of Microbes. 

T h e  p u m p  cons is t s  essent ia l ly  of a T - s h a p e d  glass t u b e  
w i t h  two  glass n o n - r e t u r n  va lves  (E) ; t h e  t h i r d  leg of th i s  
p u m p  is c o n n e c t e d  v ia  a n  a i r  f i l ter  (F) to  a piece of r u b b e r  
t u b i n g  (G) w h i c h  is closed a t  t h e  o t h e r  end.  A l t e r n a t e  
squeez ing  of th i s  r u b b e r  t u b i n g  resu l t s  in  a p u m p i n g  ac- 
t ion.  Th i s  is done  b y  a h inge- l ike  dev ice  (H) c o n n e c t e d  to  
a sma l l  (e. g. 40 wa t t )  e l ec t romoto r ,  geared  d o w n  to  ca.  
60 rpm.  

P u m p i n g  ve loc i ty  c a n  easiIy be c h a n g e d  b y  c h a n g i n g  
t h e  pos i t ion  of t h e  r u b b e r  t u b i n g  in  t h e  h inge,  b y  c h a n g i n g  
t h e  a m p l i t u d e  of t h e  r ec ip roca t i ng  m o v e m e n t  of t h e  h inge ,  
or  b y  c h a n g i n g  ti le v o l u m e  of t h a t  p a r t  of t h e  r u b b e r  
t u b i n g  w h i c h  is n o t  compres sed  b y  t h e  h inge.  T h e  on ly  
r e q u i r e m e n t  for t h e  p u m p i n g  ve loc i ty  is t h a t  i t  shou ld  be  
n o t  lower t h a n  t h e  feeding r a t e  of t h e  cu l tu re .  

T h e  feeding s y s t e m  descr ibed  h a s  severa l  a d v a n t a g e s  
over  o t h e r  s y s t ems  used. I t  c an  be  s ter i l ized as a whole  
in a n  a u t o c l a v e ;  i t  is adv i s ab l e  to  t a k e  care  t h a t  all  t u b -  
ings sha l l  be  in c o n t a c t  w i t h  s a t u r a t e d  s t eam.  The  flow 
r a t e  is easi ly  c h a n g e d  b y  a l t e r i ng  t h e  h e i g h t  of t h e  leve l ing  
vessel  (A). 

T h e  r u b b e r  compress ion  t u b e  m a y  e v e n t u a l l y  c rack  in 
t h e  hinge,  b u t  i t  c an  be  rep laced  w i t h o u t  a f fec t ing  t h e  
ster i le  p a r t s  of t h e  sys tem.  B r e a k s  of t h e  e lect r ica l  c u r r e n t  
will n o t  i m m e d i a t e l y  spoil  a run ,  since t h e  c o n s t a n t  h e a d  
will on ly  d rop  r a t h e r  slowly, d e p e n d i n g  u p o n  t h e  r a t io  
b e t w e e n  t h e  feeding r a t e  a n d  t h e  v o l u m e  of t h e  leve l ing  
vessel.  Changes  in b a r o m e t r i c  p ressure  are w i t h o u t  a n y  
inf luence.  

As a d i s a d v a n t a g e ,  i t  m a y  be  m e n t i o n e d  t h a t  some 
m e d i a  p ro d u ce  a p r ec i p i t a t e  in  t h e  capi l la ry ,  t h e r e b y  
c h a n g i n g  i t s  r e s i s t ance ;  da i ly  check ing  of t h e  flow r a t e  
is t he r e fo re  adv i sab le .  

I n  F i g u r e  2, t h e  a r r a n g e m e n t  for e x p e r i m e n t s  w i t h o u t  
e x t r a  a e r a t i o n  is shown.  T h e  cu l t u r e  vessel  cons i s t s  s i m p l y  
of a 50-ml E r l e n m e y e r  f lask,  closed w i t h  a r u b b e r  s t o p p e r  
p r o v i d e d  w i t h  a n  in le t  t u b e  a n d  a n  o u t l e t  t u b e .  T h e  i n l e t  
t u b e  reaches  a b o u t  ha l f  way  in to  t h e  f lask  a n d  t h e  o u t l e t  
t u b e  on ly  to  t h e  lower  side of t h e  s topper .  T h u s  t h e  cul- 
t u r e  vessel  is a lways  c o m p l e t e l y  filted w i t h  l iquid ,  a n d  n o  
foam can  col lect  u n d e r  t h e  s topper .  T h e  l iquid  is s t i r r ed  
b y  a m a g n e t i c  s t i r rer .  

No more  oxygen  is suppl ied  t h a n  t h a t  d issolved in t h e  
f resh m e d i u m .  This  q u a n t i t y  can  be ca l cu la t ed  r a t h e r  
exac t ly ,  a s s u m i n g  t h a t  t h e  gases  dissolved are  in  equi-  
l i b r ium w i t h  t h e  air.  In  t h e  case of a v igorous  f e r m e n t a -  
t ion,  e. g. in c u l t u r i n g  a yeas t  in  a sugar - r i ch  m e d i u m ,  t h e  
ou t f low en t i r e ly  cons is t s  of foam. Af te r  c a l i b r a t i o n  of t h e  
ou t f low tube ,  t h e  flow r a t e  of t h e  foam,  l eav ing  the  cul- 
t u r e  vessel,  can  be m e a s u r e d  easily.  S u b t r a c t i n g  t h e  flow 
r a t e  of t h e  l iquid gives, a f t e r  co r rec t ion  for d issolved car-  
b o n  dioxide,  t h e  a m o u n t  of th i s  gas evo lved  pe r  u n i t  of 
t ime.  Th i s  is a c o n v e n i e n t  w ay  to check  t h e  m e t a b o l i c  
a c t i v i t y  of the  cu l tu re .  

As a n  e x a m p l e  i t  m a y  be  m e n t i o n e d  t h a t ,  in t h e  device  
descr ibed ,  we h a v e  c u l t i v a t e d  a s t r a i n  of Saccharomyces 
cerevisiae for  severa l  weeks  in a 50-ml f lask a t  a d i l u t i on  
r a t e  of ca. 0.25/h. T h e  cell d e n s i t y  was a b o u t  0.3 × 10Scells 
pe r  m l ;  t h e  c a r b o n  d ioxide  p r o d u c t i o n  20-25 m l / h ;  t h e  
inflow of d issolved oxygen  ca. 0.07 ml]h.  

C. J.  E.  A. BULDER 

Laboratory o] Microbiology, Technological University, 
Delft (Netherlands), August 10, 1960. 

Rdsumd 
Desc r ip t ion  d ' u n  appare i l  s imple  p e r m e t t a n t  la cu l tu re  

c o n t i n u e  des mic robes  e t  qu i  ~ 6t~ appliqu& avec  des r6sul- 
t a t s  s a t i s f a i s an t s  p o u r  la cu l tu re  des levures .  


