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nuclei of which were previous ly  labelled by t r i t i a ted  
thymidine .  In  4 cases, b las toderms healed colnpletely.  
They  were fixed earlier wi th  Carnoy, a l ready at  the  head 
fold stage. Serial sections were prepared  for the  auto-  
radiographic  analysis according to the  me thod  of FICQT. 
Label led cells were found in the  endoblas t  layer  as well  
as in the  mesoblast ,  bu t  the  largest  a m o u n t  went  into 
the  endoblas t  (about 80%). As for the  mesoblast ,  labelled 
ceils took par t  in the  format ion  of the  la teral  and paraxia l  
mesoblast ,  especially the  head mesenchyme and the  
hear t  p r imord ia  (Figure 3B). 

All these results show conspicuously t h a t  the  post -nodal  
area  of the  full grown s t reak did no t  con t r ibu te  to  the  
notochord  format ion  even after  the  node removal .  There-  
fore, the  notochord formed under  these condit ions at  
the  expense of cells of the  per inodal  upper  layer, which 
were still able to invaginate .  Though  the  origin of the  
no tochord  in nodeless chick embryos  has been established, 
i t  does not  mean t h a t  all quest ions re la t ive  to the  regula- 
t ion are solved, since the  node of the  full grown streak 
yields more foregut  cells t han  mesodermal  cells (NICO- 
LETs). As regards this  aspect  of regulat ion,  the  contri-  
bu t ion  of the  post -nodal  area to the  endoblas t  fo rmat ion  
was abnormal ly  great  af ter  the  node excision:  80% 
instead of 40% . The anter ior  t ip  of the  foregut  also 

conta ined labelled cells, while this area does not  normal ly  
contr ibute  to the  bui lding of the  an ter iormost  pa r t  of the  
foregut  (NICOLETS). Hence  the  node excision had elicited 
a not iceable  loss of p resumpt ive  Ioregut  cells. I n  any 
even t  this lack was par t ia l ly  filled up by  cells coming 
from the  post -nodal  area ~. 

Rdsumd. Le nceud de Hensen excis6 de Ia ligne primi-  
t ive  achev6e peu t  ~tre reconsti tu6 par  les cellules chordales 
prgsompt ives  encore non invagin6es au m o m e n t  de 
l 'opera t ion  et par  les cellules endoblast iques  p rovenan t  
du segment  postnodal  de la l igne pr imit ive .  
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Lymphatic Metastasis of Transplantable Animal 

Exper imen ta l  metas tas is  of neoplasms to l ymph  nodes 
is not  easy to produce.  The re la t ively  few publ ished 
reports  of exper imenta l  l y m p h  node metas tas is  often 
involve direct  in t r a lympha t i c  in ject ion of turnout ;  even 
in those which do not  this possibi l i ty  has not  been 
excluded (review by FISHER and FISHER1). This  repor t  
describes a simple reproducible  model  of lympha t i c  
metastasis ,  in which in t r a lympha t i c  inject ion has been 
shown not  to occur. 

The  R D 3  t u m o u r  is a d ibenzanthracene  induced 
neoplasm carried in a close-bred strain of rats  in the  

Neoplasms 

Unive r s i ty  of Sheffield for over  35 years. I t  is histologi-  
cally undif ferent ia ted  and highly  mal ignant ,  and is 
normal ly  carried by  implan ta t ion  of a t umour  mush into 
the  flank. Under  these circumstances a small  metas tas is  
occasionally appears  in the  axi l lary  l ymph  node. We 
have  obta ined  consis tent  l ymph  node metas tas i s  by  
inject ing it  into the footpad using the  following technique.  

1 B. FISHER and E. R. FISHER, in Methods in Cancer Research, vol. 1 
(Ed. H. BuscH; Academic Press, New York, London 1967), vol. 1. 

Popliteal lymph node from rat 24 h 
after injection of 5 million RD3 
tumour cells into the ipsilateral 
footpad. Tumour cells are present 
in the subcapsular sinus. 



186 Speeialia EXPERIENTIA 30/2 

R a t s  200-250 g b o d y  we igh t  of a closed sub-co lony  of 
t he  above  s t r a i n  were used. T he  t u r n o u t  used was  har -  
ves ted  8 days  a f te r  f l ank  i m p l a n t a t i o n  and  a t u m o u r  cell 
suspens ion  p r e p a r e d  in H a n k ' s  so lu t ion  a t  a c o n c e n t r a t i o n  
of 5 mi l l ion  v iab le  cells/100 ~1. T he  v i ab i l i t y  assessed b y  
dye exclusion was cons idered  sa t i s fac to ry  if above  95yo. 
T u r n o u t  cell suspens ions  were p r e p a r e d  b y  minc ing  in a 
p las t ic  pe t r i  dish, in  H a n k ' s  solut ion.  T he  f luid was 
p i p e t t e d  off, f i l tered t h r o u g h  a coarse fi l ter,  and  al lowed 
to  s t a n d  for 5 ra in  to  al low f r a g m e n t s  to  sett le.  The  
s u p e r n a t a n t  was  cen t r i fuged  a t  200 g for 5 ra in  and  t he  
pel le t  r e suspended  in H a n k ' s  so lu t ion ;  c en t r i f nga t i on  
a n d  resuspens ion  were r epea t ed  twice. The  f ina l  sus- 
pens ion  was a d j u s t e d  to  give t he  requ i red  concen t r a t ion .  

W h e n  a dose of 5 mil l ion t u m o u r  cells in  100 ~l is 
in jec ted  in to  t he  footpad,  a few t u m o u r  ceils are p re sen t  
in  t he  subcapsu l a r  s inus  of t he  ips i la te ra l  popl i tea l  l y m p h  
node  24 h a f t e rwards  (Figure),  t h e  s ubcaps u l a r  s inus  is 
c rowded  w i t h  t u r n o u t  cells b y  48 h, t he  m e d u l l a r y  s inuses  
con t a in  t u m o u r  cells b y  3 days  and  b y  5 days  t he re  is 
s u b t o t a l  r e p l a c e m e n t  of t h e  node.  F u r t h e r  me ta s t a s i s  
occurs  to  t h e  p a r s - a o r t i c  nodes  b y  7 days  and,  in  an ima l s  
which  are al lowed to su rv ive  long enough,  o f ten  to  t h e  
lungs.  The  incidence  of pop l i t ea l  l y m p h  node  me ta s t a s i s  
a t  t h i s  dose is over  95%.  Comple te  serial  sec t ion  of 3 
ips i la te ra l  pop l i t ea l  l y m p h  nodes  i m m e d i a t e l y  a f te r  
in jec t ion  of t u m o u r  and  3 l y m p h  nodes  6 h a f t e r  in ject ion,  
showed  t h a t  no  t u r n o u t  cells were d i rec t ly  in j ec ted  in to  
lympha t i c s .  The  presence  of t u m o u r  cells in  t he  a f fe ren t  
l y m p h a t i c s  of t he  popl i tea l  node  t h r o u g h o u t  the  experi-  
m e n t  gave  ev idence  of c o n t i n u o u s  r e c r u i t m e n t  of t u m o u r  
cells. The  e x p e r i m e n t  has  been  r epea t ed  us ing  v a r y i n g  
doses of t u m o u r  cells a n d  severa l  h u n d r e d s  of animals .  
W h e n  dead  t u m o u r  cells are used t h e y  do no t  a p p e a r  in  
t he  l y m p h  node.  

The  same  t e c h n i q u e  has  been  t r i ed  w i t h  o the r  t umours .  
I n  a g roup  of 4 h a m s t e r s  g iven  6 mi l l ion  cells of a n  SV40 

induced  t u m o u r ,  t h e r e  was me ta s t a s i s  in  t h e  pop l i t ea l  
node  in 3 an ima l s ;  in a group of 10 CBA mice g iven  cells 
of s p o n t a n e o u s  mouse  carc inoma,  p r o b a b l y  of skin  
a p p e n d a g e  origin, t h e r e  was m e t a s t a s i s  in  t he  pop l i t ea l  
node  in 5 animals .  B o t h  of these  t u m o u r s  showed m a r k e d  
m a l i g n a n c y  his tological ly .  

S imi lar  e x p e r i m e n t s  car r ied  ou t  w i t h  t r a n s p l a n t a b l e  
s p o n t a n e o u s  m a m m a r y  t u m o u r s  in  12 C3H mice  and  
8 Swiss mice, a n d  w i t h  an  a d e n o v i r u s  induced  t u m o u r  
in  8 CBA mice were unsuccessful .  These  t u m o u r s  are 
h is to logica l ly  less m a l i g n a n t .  I t  appea r s  the re fore  t h a t  
some his to logical ly  m a l i g n a n t  animal t u m o u r s  will  
me ta s t a s i ze  w h e n  t h i s  t e c h n i q u e  is used. O t h e r  h is to-  
logical ly more  b e n i g n  lesions do not .  I t  seems l ikeIy t h a t  
th i s  t e c h n i q u e  will be  of some va lue  in t he  s t u d y  of a n  
i m p o r t a n t  b u t  poor ly  u n d e r s t o o d  aspec t  of neoplas ia  2. 

Rdsumd. L ' in j ec t i on  de 5 mil l ions  de cellules t u m o r a l e s  
RD3  dans  la p a t t e  dn  ra t ,  fa i t  a p p a r a i t r e  des d6p6ts  
m 6 t a s t a s i q u e  sous fo rme de gangl ions  l y m p h a t i q u e s  
popl i t6aux.  L ' e x a m e n  h i s to log ique  dgtai l l6 m o n t r e  qu ' i ls  
son t  vra ies  m 6 t a s t a s e s  Des r6su l t a t s  pare i l s  son t  a p p a r u s  
dallS 2 au t res  t u m e u r s  qu i  6 ta i en t  h i s t o l o g i q u e m e n t  
mal ignes ,  ma i s  non  darts celles qu i  6 t a i en t  b6nignes.  Cet te  
t e c h n i q u e  semble  conven i r  ~ 6 tude  de la m 6 t a s t a s e  
l y m p h a t i q u e .  
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On the Determination of Intestinal Epithelial Cell Generation Time from Labeling Index 
and DNA Synthesis  Duration 

Two m e t h o d s  c o m m o n l y  used for d e t e r m i n a t i o n  of t he  
gene ra t ion  t i m e  of t he  in t e s t ina l  ep i the l ium invo lve  
1, c o n s t r u c t i o n  of a pe r cen t  labeled  mi toses  (PLM) curve,  
or 2. use of t he  r e l a t ion  Tg = Ts/LI, where  Tg is t he  
gene ra t ion  t i m e  in  hours,  Ts is t he  d u r a t i o n  of t he  
S phase  (DNA s y n t h e t i c  phase)  ill hours  and  LI  repre-  
sents  t h e  f r ac t ion  of labeled  cells fol lowing a pulse  
exposure  to  Lri t iated t h y m i d i n e  1. 

Sample Tg (PLM) Ts (PLM) LI (%) Tg(Cale.) 

Normal mouse 13.1 h 7.6 h 56.6 13.4 h 
jejunum 
Post-irradiation 10.3 h 5.6 h 51.7 10.8 h 
mouse jejunum 
Normal mouse - -  8.5 h 39.0 21.8 h 
ascending colon 
Normal mouse -- 7.5 h 39.0 19.2 h 
descending colon 
Post-irradiation 11.4 h 5.9 h 40.6 11.8 h 
mouse ascending colon 
Human jejunum 0 h 13.0 h ~ 34.5 37.1 h 
Human ascending 1-2 days% ~ 14-20~, 9 40.6 34.5-49.2 
colon 

The  second m e t h o d  is c o m m o n l y  used w i t h  h u m a n  
tissue, where  r epea t ed  s amp l ing  is no t  possible.  However ,  
use of th i s  r e l a t ionsh ip  w i t h  t h e  i n t e s t i n a l  m u c o s a  resu l t s  
in  a n  ove re s t ima t e  of Tg, p r imar i l y  because  LI,  expressed  
as labe led  ce l l s / to ta l  c r y p t  cell is a r t i f ic ia l ly  low. The  
low labe l ing  i ndex  is t he  resu l t  of s u b s t a n t i a l  non -p ro -  
l i fe ra t ive  c o m p a r t m e n t s  in  t h e  c rypt ,  p r i m a r i l y  goble t  
cells a n d  m a t u r i n g  c o l u m n a r  cells. A more  precise  
e s t ima te  of Tg can  be o b t a i n e d  b y  us ing  t h e  re la t ionsh ip ,  
labeled  cel l /epi thel ia l  cells in  t h e  p ro l i fe ra t ive  c o m p a r t -  
men t ,  exc lud ing  d i f f e ren t i a t ed  cells. However ,  PELC ~ 
has  e s t i m a t e d  t h a t  30 to  40 % of labeled  cells in  j e juna l  
c ryp t s  are no t  in  cycle and  do no t  p roceed  to  mitosis .  
He  con jec tu red  t h a t  l abe l ing  of these  cells is due  to  
me tabo l i c  DNA.  If  th i s  was t rue ,  t he  en t i re  re la t ionship ,  
Tg = Ts /LI ,  would  be  inva l id  as app l ied  to  t h e  i n t e s t i na l  
n l u c o s a .  

Materials and methods. Male C57 B L / J  mice, 100-200 
days  old, were used. One group was in jec ted  i. p. w i t h  
50 ~Ci of t r i t i a t e d  t h y m i d i n e  (0.36 Ci /mM,  Schwarz /  
Mann) ,  a n d  sacrif iced b y  cerv ica l  d i s loca t ion  a t  r egu la r  
in te rva ls .  Samples  were t a k e n  f rom j e j u n u m ,  a scend ing  
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