
15.3.1973 Specialia 321 

anaphase  and  micro nuclei  fo rma t ion  a t  te lophase  
occured regular ly  in b o t h  the  cell types  and  var ied  be tween  
17-20%.  In  abou t  1 .5-2% cells of b o t h  the  cell types  
fusion nuclei  were observed.  Cytological  observa t ions  
m a d e  1 year  af ter  t issue isolat ion showed abou t  90% 
p reponde rance  of diploid  metaphase .  W h e n  tlxe cul ture  
was ma in t a ined  for over  12 years,  d ivergency  in p lo idy  of 
the  cell popu la t ion  occurred.  S imul taneous ly  there  was a 
shif t  f rom p r e d o m i n a n t  d iploidy to  d o m i n a n t  te t rap lo idy .  
Regular  occurrence of unequa l  separa t ion  of chromosomes ,  
pe r s i s t an t  te lophase  br idges and fusion nuclei  indicate  the  
way  in which  polyplo id iza t ion  migh t  have  occurred in 
A lthaea t issue ceils. Pre-ex is t ing  polyploid  cells p resen t  
in the  ini t ial  exp lan t  were also l ikely to have  p layed  a 
p a r t  in upward  shif t  in p lo idy  level ~. 

Crown gall t u m o u r  t issues were general ly  considered 
cytological ly  s table  mater ia l  s due to the  absence of 
aneuploid  cells b o t h  in in-vivo 4 and  invi t ro  5 cells. 
Occurrence of h igh percen tage  of aneuploid  cells in the  

p resen t  s t u d y  indicates  t h a t  d lthaea roses crown gall 
t issue m a y  no t  be a cytological ly s table  material .  

Zusammen/assung.  Kul tu ren  yon  Tumorgewebe  (Crown 
Gall) nnd  normalen  E x p l a n t a t e n  yon  dlthaea roses 
wurden  nach  mehr  als 10j~Lhriger Kul t iv ie rung  zytologisch 
verglichen.  

S. GUPTA and V. N. GADGIL 
Tissue Culture Laboratory, 
Bose fnstitute, 93/7 A . P . C .  Road, 
Calcutta-9 (India), 77 Ju ly  1972. 

2 j .  G. TORREY, Expl. Cell Res. 23, 281 (1961). 
3 A. C. BRAUN and T. STONIER, Protoplasnr X (Springer 

Verlag, Berlin 1958), p. 1. 
4 S. KUPILA, Ann. bot. Soc., Vanamo 30, 1 (1958). 
5 L. S. COOPER, D. C. COOPER, A. C. HILDEBRANDT and A. J. RIKER, 

Am. J. Bot. 57,284 (1964). 

Induct ion in the Chick by Quail  Hensen's  Node  1 

I t  has  been  well es tab l i shed  t h a t  the  l iving Hensen ' s  
node  of the  chick b l a s tode rm induces neural  d i f ferent ia-  
t ion  when  graf ted  under  c o m p e t e n t  chick ec tode rm 
(WADDINGTON ~, WOODSIDEa, GALLERA and  CASTRO- 
CORRI~IA 4, PASTERNAK a n d  MCCALLION 5, VAKAET6). By  
imp lan t ing  grafts  of p r imi t ive  s t reak  mater ia l  in a m a n n e r  
t h a t  keeps s t ruc tures  der ived f rom the  graf t  qui te  
separa te  f rom the  hos t  embryonic  axis GALLERA 7 was able 
to analyze  the  fa te  of the  graf t  and the  degree of its self 
different ion.  Similarly,  he was able to  evalua te  the  
inducing capac i ty  of the  graft .  These studies,  however,  

were based on chick to  chick graf ts  and, therefore ,  
diff icult  to d is t inguish  precisely induced  and  graf ted  tis- 
sues. Since quail  ceils can be clearly d is t inguished  f rom 
chick cells in embryonic  associat ions of t issues of the  
two species (LEDouARI•S), we unde r took  a s t u d y  of the  
fa te  and  induc t ive  capac i ty  of Japanese  quail  Hensen ' s  
node  in the  chick embryo.  

The chick embryos  used in these  expe r imen t s  were 
ob ta ined  f rom W h i t e  Leghorn  eggs suppl ied  by  the  
D e p a r t m e n t  of Po u l t r y  Science a t  *he Un ive r s i t y  of 
Guelph, Guelph, Ontario.  The Japa~_,~i~quail (Coturnix 
coturnix Japonica) embryos  were ob ta ined  f rom the  eggs 
of b i rds  ma in ta ined  on our own laboratories .  The chick 
eggs were incuba ted  at  39~ for 14-16 h to  ob ta in  stages 
3 + to 4 (HAMBURGER and HAMILTON3). The quail eggs 
were similarly incubated to obtain equivalent stages. 
Chick blastoderms were explanted and cultured at 39~ 
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Fig. 1. Photograph of a typical chick host blastoderm (H) on which a 
graft of quail ttensen's node (I) had been implanted at stage 3+ to 
4 showing the results 30 h later. 

Fig. 2. Cross section of an embryo similar to that in Figure 1, showing 
the host axis (H), tissues derived from the graft (Q) and induced 
neural tissue (I). H. & E. 
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accord ing  to  t h e  m e t h o d  of NEW 1~ as modi f ied  b y  
GALLERN ~. I-Iensen's node  f rom the  qua i l  b l a s t o d e r m  of 
s tage  3-}- to  4 was inse r t ed  b e t w e e n  t he  ec tob la s t  a n d  t h e  
h y p o b l a s t  of t he  s tage  3 + to  4 ch ick  b las toderms ,  w i t h  
t he  v e n t r a l  s ide of t he  g ra f t  apposed  to  t h e  unde r s ide  of 
t he  hos t  ec tob la s t  a t  t h e  p e r i p h e r y  of t he  a rea  pe l luc ida  
(see rev iew b y  GALLERAll). Similar ly ,  pos te r io r  p a r t s  of 
t h e  p r i m i t i v e  s t r eak  of t h e  quai l  were g ra f t ed  to ch ick  
b las toderms .  The  e m b r y o s  were m a i n t a i n e d  a t  39~ in 
a con t ro l l ed  CO 2 i n c u b a t o r  for  a b o u t  30 h, to  a b o u t  
15-16 somites .  The  e m b r y o s  were recovered,  f ixed  in  
Zenke r ' s  f ixa t ive ,  ser ia l ly  sec t ioned  a n d  s t a ined  b y  t h e  
Feu lgen  t e c h n i q u e  (Schiff  react ion) .  40 such  p r e p a r a t i o n s  
were m a d e  w i t h  H e n s e n ' s  node  a n d  40 w i t h  pos te r ior  
s t r eak  mate r ia l .  

Pos t e r io r  p a r t s  of t he  quai l  p r i m i t i v e  s t r eak  were ap-  
p a r e n t l y  unsuccessful  graf ts  or t he  g ra f t  d i sappeared .  T h e  
n o r m a l  fa te  of t he  cells of t h e  pos te r io r  p a r t  of t h e  
p r i m i t i v e  s t r e a k  is to  be  d i s s ipa ted  in to  t he  e x t r a e m b r y -  
onic mesoblas t .  L i v i n g  i m p l a n t s  are  s imi la r ly  d i s s ipa ted  
in t h e  hos t  e m b r y o  a n d  exe r t  no  i n d u c t i v e  inf luence  
(WAHEED and IV[cCALLIONI~). Upon microscopic exami- 
nation of the cultures, however, quail cells could be 
identified in the mesoblast of the host embryos in most 
cases, thus confirmning the fate of the cells of the posterior 
primitive streak. 

I n  all  cases graf t s  of qua i l  node  to ch ick  b l a s t o d e r m s  
were successful  (Figure 1). T h e  fa te  a n d  degree of d i f feren-  
t i a t i o n  of t h e  g ra f t ed  quai l  H e n s e n ' s  node  could be  
c lear ly  d i s t i ngu i shed  in microscopic  sect ions.  T h e  gra f t  
gave  r ise to  a n e u t r a l  tube ,  chorda ,  some mesode rm,  
p a r t i c u l a r l y  assoc ia ted  w i t h  hea r t ,  a n d  g u t  e n d o d e r m  
(Figures  2 a n d  3). Th i s  is in  essent ia l  a g r e e m e n t  w i t h  t h e  
resu l t s  o b t a i n e d  b y  GALLERA 7 w i t h  ch ick  to  ch ick  grafts .  
T h e  i m p l a n t e d  qua i l  node  also induced  neu ra l  dif feren-  
t i a t i o n  in t h e  ch ick  ec tob la s t  (Figures  2 an d  3) a n d  t h e  
r e su l t ing  neu ra l  t i s sue  is obv ious ly  chick. I t  has  a l r eady  
been demonstrated that inductive action is not restricted 
by species specificity and that chick Hensen's node 
induces a neural structure in the duck ectoblast (WAD- 
DINGTON 13). The advantage of the present situation is the 
certainty with which quail and chick tissues can be 
clearly distinguished since the characteristics of the quail 
nucleus, following Zenker fixation and Feulgen staining , 
constitutes a persistent biological labelling of the grafted 
t issues.  

Rdsumd. Des greffons du  n m u d  de H e n s e n  pr61ev6s 
des e m b r y o n s  de caille au x  s tades  3 +  s 4 f u r e n t  in t ro -  
du i t s  sous l ' e c tob la s t e  d ' e n l b r y o n s  de pou le t  de m6mes  
s tades  cul t iv6s  selon la m 6 t h 0 d e  de N ~ w  ~~ Les greffons 
se son t  diff6renci6s en  d ivers  t i ssus  e t  ell m6me  t e m p s  o n t  
p rovoq6u  une  d i f f6 ren t i a t ion  neura le  clans l ' ec tob las t e  
des hbtes .  Les cellules des greffons de la  pa r t i e  pos t6r ieure  
de la  l igne p r i m i t i v e  5e son t  dispers6s dans  lem6soblas te  
e x t r a e m b r y o m n a i r e  des h6 tes  et  n ' o n t  exer t6  aucune  
ac t ion  sur  l ' ec toblas te .  
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Fig. 3. Cross section of an embryo similar to that in Figure 1, showing 
the host axis (H), tissues derived from the graft (Q) and induced 
neural tissue (I). Zenker fixation, Feulger stain. 
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The Primary Tissue Culture of Rat Adult Decapsulated Adrenal Glands: Radioautographic Studies 
on the Metabolic Effects of fll_2~-ACTH 

I n  t he  p a s t  r a d i o a u t o g r a p h y  was never ,  as far  as we 
know,  used to  i nves t i ga t e  t he  in  v i t r o  m e t a b o l i s m  of 
p r i m a r y  t i ssue  cu l tu res  of m a m m a l i a n  ad rena l  cortex,  
because  of t e chn i ca l  difficult ies.  Since these  were r ecen t l y  
ove rcome  in  our  l a b o r a t o r y  1, we r e p o r t  here  t he  m e t a -  
bol ic  changes  i nduced  in cu l tu red  r a t  adu l t  ad renocor t i ca l  
cells b y  f l l - i4-ACTH ( S y n a c t h e n  | Ciba, Origgio, I t a ly )  as 
revea led  b y  r a d i o a u t o g r a p h i c  means .  

Materials and methods. The  adrena l s  t a k e n  f rom 10-16 
a d u l t  female  a lb ino  r a t s  of W i s t a r  SM s t r a in  were pooled  
a n d  cu l tu red  as p rev ious ly  c o m m u n i c a t e d  ~. For  each  
e x p e r i m e n t  32-48 sepa ra tes  were g rown in absence  of 
A C T H  for 15 days.  On t he  16 th  d a y  t h e y  were d iv ided  
in to  2 s tocks :  a) t he  f i rs t  was  t r e a t e d  w i t h  da i ly  doses 

of fll-~4-ACTH (10 t*g/ml = 1 I U  A C T H / m l )  g iven  w i t h  
f resh g rowth  m e d i u m  for  as long as devised;  b) t h e  s econd  
s tock  se rved  as con t ro l :  i t s  g r o w t h  m e d i u m  was also 
ch an g ed  eve ry  day.  Af te r  exposures  of 24, 48, 72 a n d  
120 h, b o t h  s tocks were pulse- labe l led  a t  37~ for 1 h. T h e  
fol lowing isotopes  (all p u r c h a s e d  f rom N E N  Chemica ls  
G m b H ,  F r a n k f u r t / M a i n ,  Ge rmany)  were  emp loyed :  a) 
t h y m i d i n e - m e t h y l - H  3, used a t  1.0 aCi /ml ;  b) orot ic-5-H a 
acid, used a t  1.0 ~zCi/ml; c )~- leuc ine -4 ,5 -H 3 (N) dissolved 
a t  1.0 ~zCi/ml in  a m e d i u m  free of b o t h  leucine an d  serum.  
B o t h  s tocks were t h e n  f ixed a n d  processed for r ad ioau to -  
g r a p h y  as a single b a t c h  b y  t h e  coa t ing  t e c h n i q u e  of 
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