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Dysdifferentiat ion of the Neura l  Crest  Cells in the 

Some of t he  suckl ing mice in jec ted  w i t h  m i t o m y c i n  C 
wi th in  24 to 48 h a f te r  b i r t h  su rv ived  up  to  9 to  13 days  
a f te r  b i r th ,  and  in t he i r  h is to logical  o b s e r v a t i o n  t h e  
mul t ip le  hype rp l a s i a  or excessive cell p ro l i fe ra t ion  a n d  
t he  he t e ro top ic  depos i t ion  of t he  m e l a n i n  p i g m e n t  or 
g ranu le  were of ten  recognized.  

Materials and methods. The  mice  of t he  I C R - J C L  
s t ra in ,  a t o t a l  of 370, were in jec ted  i.p. w i t h  a dose of 
8 mg /kg  w i t h i n  24 to 48 h af te r  b i r t h  a n d  88 su rv ived  up  
to t he  9 th  day  a f te r  b i r th .  30 of t he  88, and  10 mice no t  
t r e a t e d  w i th  m i t o m y c i n  C, were used for the  h is to logica l  
observa t ions .  The  spec imens  were f ixed w i t h  10~o 
n e u t r a l  fo rmal in  and  e m b e d d e d  in paraf f in .  Transverse ,  
f ron ta l  and  sag i t t a l  sect ions  of 7 ~zm in t he  th i ckness  were 
p r epa red  and  s t a ined  w i t h  h e m a t o x y l i n  and  eosin or 
ferric chlor ide  s t a in  for melan in .  

Results c~nd discussion. The  mu l t i p l e  h y p e r p l a s i a  or 
excessive cell p ro l i fe ra t ion  and  t he  he t e ro top i c  depos i t ion  
of t he  m e l a n i n  g ranu le  or p i g m e n t  were of ten  obse rved  
in ce r t a in  t i ssues  of the  same ind iv idua l ,  and  some of 
t h e m  resembled  the  h is to logica l  f indings  in some tumors .  
T h e y  were classified rough ly  in to  th ree  groups.  A) N o t  
on ly  hype rp l a s i a  b u t  he t e ro top i c  depos i t ion  of t h e  
me l an in  granule  or p i g m e n t  were p re sen t  in  t he  opt ica l  
nerve,  choridea,  sclera, t o o t h  germ, oral  mucosa  m e m -  
brane ,  and  gas t r ic  mucosa ;  B) H y p e r p l a s i a  or excessive 
cell p ro l i f e ra t ion  were seen in t he  per ios t ium,  per ichon-  
dr ium,  bone,  smal l  b lood  vessels in t he  c ran ia l  pa r t s ,  
g lands  a n d  duc ts  of oral  cav i ty ,  s tomach ,  in tes t ine ,  
a lveo la r  duc ts  and  b ranch io les  of t he  lung, s y m p a t h i c  
ne rve  p lexus  of the  p e r i t o n e u m  and  pleura,  muscu l a r  
t issues,  and  b r a i n ;  C) H y p e r p l a s i a  consis ted  of excessive 
b y  f ine f ibres  seen in t he  c ran io-sp ina l  gangl ions  an d  
nerves ,  a n d  t he  p ia -mate r .  I t y p e r p l a s i a  cons is ted  of 
a typ ica l  cells such  as t he  e longa ted  sp indle  or cy l inder -  
shaped  ceils, large i r regular  cells, and  oval  or r o u n d  ceils, 
and  t he  ra t io  of t he  e longa ted  spindle  or cy l inde r - shaped  
cells was e x t r e m l y  high. c o m p a r e d  to o the r  cells. Hype r -  
p las ia  or excessive cell p ro l i fe ra t ion  were of ten  charac-  
te r ized  b y  t he  in te r l ac ing  p a t t e r n  of t he  smal l  s t r e ams  
of t he  above  cells, especial ly  t he  e longa ted  sp indle  or 
cy l inder  shaped  ceils. 

Suckl ing  Mice 

T h e  func t ion  of m i t o m y c i n  C aga ins t  D N A  in t he  
bac t e r i a  or b a c t e r i a  p h a g e  is re la ted  to the  r epa i r  repl i-  
ca t ion  of t h e  d a m a g e d  D N A  s imi la r  to  t h e  X - r a y  or 
u l t r av io l e t  ac t ion  aga ins t  t h e  D N A  in t h e m  :, ~. I t  is said  
t h a t  t u m o r s  f rom d i f fe ren t  sources  h a v e  been  found  to  
r e spond  d i f fe ren t ly  to  m i t o m y c i n  C a n d  t h a t  th i s  can  be  
exp la ined  b y  t h e  difference in t h e  ab i l i ty  of t h e  t u m o r  
cell to  r epa i r  t h e  d a m a g e d  D N A : .  I t  was  found  in our  
l a b o r a t o r y  t h a t  t h e  u n d i f f e r e n t i a t e d  neura l  cres t  cells in  
mice e m b r y o s  showed  a specific s ens i t i v i ty  to  m i t o m y c i n  
C a n d  t h e  D N A  an d  p ro t e i n  in t h e  neura l  c res t  ceils 
d e n a t u r e d  a n d  d i s a p p e a r e d 3  a n d  t h a t  f u r t h e r  t h e  D N A  
an d  p ro t e i n  in  t h e m  d e n a t u r e d  easily b y  h e a t  or acid 4. I t  
is t h o u g h t  t h a t  these  p h e n o m e n a  m a y  be  r e l a t ed  to t he  
specific m e c h a n i s m  of t h e  r epao r  rep l i ca t ion  of the  
d a m a g e d  D N A  a, an d  to t h e  specif ic  sequence  of D N A  
nuc leo t ides  an d  p r o t e i n  syn thes i s  in  t hem.  On inves t i -  
gat ion,  b y  m a k i n g  t h e  bes t  of t h e  specific s ens i t i v i t y  of 
t h e  u n d i f f e r en t i a t ed  neura l  cres t  cell to  m i t o m y c i n  C in 
t h e  p r e n a t a l  or p o s t n a t a l  d ev e l o p men t ,  i t  was  found  t h a t  
t h e  u n d i f f e r e n t i a t e d  neura l  c res t  cells m a y  be  presen t ,  
s ca t t e red  in ce r t a in  s i tes  5,6. I n  t h e  suckl ing  mice wh ich  
su rv ived  up  to t h e  9 th  d a y  a f t e r  b i r th ,  t h e  n e u r a l  c res t  
ceils, wh ich  m a y  be  of sp indle  or i r regula r  s h a p e r - : ~  and  
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Fig. 1. Hyperplasia in the bone and periosteum. H-E stain. • 600. Fig. 2. Hyperplasia in the peritoneum. H-E stain. • 600. 
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d e n a t u r e  b y  m i t o m y c i n  C, were h a r d l y  seen in t he  a b o v e  
sites, and  hype rp l a s i a  or excessive celI p ro l i f e ra t ion  were 
p resen t .  It is specu la ted  that t h e  i nhe r i t ed  mu l t i - sy s t emi c  
diseases m a y  be  re la ted  to  the  cells de r ived  f rom t h e  
same origin,  especial ly  t he  neu ra l  cres t  s, n .  On t he  o the r  
h a n d ,  i t  is said t h a t  t he  cells f rom p a t i e n t s  w i t h  t h e  
h e r e d i t a r y  disease, x e r o d e r m a  p i g m e n t o s u m ,  b r ing  a b o u t  
m u t a t i o n  such  t h a t  t he  repa i r  r ep l i ca t ion  of D N A  is 
e i t h e r  a b s e n t  or m u c h  reduced,  a n d  p a t i e n t s  w i t h  xero- 
d e r m a  p i g m e n t o s u m  deve lop  fe ta l  sk in  cancers  w h e n  
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exposed  to sun l igh t ,  an d  so t h e  fa i lure  of the  D N A  to  
repa i r  in  t h e  sk in  m u s t  be  r e l a t ed  to  carc inogenes is  x2. I t  
is specuIa ted  t h a t  t h e  h y p e r p l a s i a  or excessive cell 
p ro l i f e ra t ion  a n d  t h e  he t e ro top i c  depos i t ion  m i g h t  
occur  b y  t h e  dysd i f f e r en t i a t i on  13 of t h e  neura l  cres t  cells. 

Zusammen/assung. Nachweis ,  dass  bei  E n t w i c k l u n g s -  
s t ad i en  v o n  M~iuses~iuglingen, die m i t  M i t o m y c i n  C 
in j iz ie r t  wnrden ,  H y p e r p l a s i e n  m i t  Me lan in -Ab lage run -  
gen au f t r a t en ,  was  m i t  <~Dysdifferenzierungem> y o n  Zellen 
der  Neura l l e i s t en  z u s a m m e n h / i n g e n  diirfte.  
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H i s t o p h o t o m e t r i c  M e a s u r e m e n t s  of  the  D N A  C o n t e n t  in  the  O v a r i a n  F o l l i c l e  
Ce l l s  of  Lacer ta  s icula Raf.  i 

In  Lacerla sicula 2, in  t he  o v a r i a n  follicles r a n g i n g  f rom 
a b o u t  100 to  150 0 tzm in d iamete r ,  t h e  fol l icular  ep i the i i um 
cons is t s  of 3 d i f fe ren t  t y p e s  of cells (Figure 1). O u t s t a n d i n g  
are t he  ' p y r i f o r m  cells',  wi th  en la rged  b o d y  con ta in ing  a 
large nuc leus  and  t he  apex  t o w a r d  t he  o o c y t e  These  cells 
r ep resen t  t h e  on ly  clear  example  in v e r t e b r a t e s  so far  
s tud ied  b y  e lec t ron  microscopy,  of cells in d i rec t  connec-  
t i on  w i t h  t he  oocyte  t h r o u g h  in te rce l lu la r  br idges  2-6 

By electron microscopy TADDEI s and TADDEI and 
BARSACCHI-PILONET, w i t h  cytological ,  cy tochemica l  a n d  
a u t o r a d i o g r a p h i c  me thods ,  h a v e  obse rved  t h a t ,  in c o n t r a s t  
to  t he  f i r s t  phase  of oocyte  g r o w t h  cha rac t e r i zed  b y  a 
m o n o l a y e r e d  fol l icular  ep i the l ium,  t yp ica l  nucleol i  are 
l ack ing  in t i le ge rmina l  vesicle a f t e r  d i f f e ren t i a t ion  of t h e  
p y r i f o r m  cells and  i nco rpo ra t i on  of 3H ur idine ,  ve ry  h igh  
in these  cells, is a b s e n t  in t he  oocyte  nucleus  6, ~. TADDEI s 
has  sugges ted  t h a t ,  a t  t h i s  stage,  t oge the r  w i t h  o the r  
mater ia l s ,  r ibosomes  are syn thes ized  b y  t he  p y r i f o r m  cells 
and  t r a n s f e r r e d  to t he  oocyte  t h r o u g h  in te rce l lu la r  
br idges,  so t h a t  these  cells, b y  c o n s t i t u t i n g  a h igh ly  
i n t e g r a t e d  s y s t e m  w i t h  t he  oocyte,  seem to func t i on  as 
' nu r se  ceils'.  

Nurse  cells are  descr ibed in t h e  oogenesis  of some 
i n v e r t e b r a t e s  ; especial ly  in  t h e  mero is t ic  insec t  ovary ,  t he  
func t i on  of these  cells of syn thes i z ing  an d  t r a n s f e r r i n g  to 
t h e  growing  oocyte  R N A  t h r o u g h  in te rce l lu la r  br idges  is 
w e l l - d o cu men t ed ;  i t  has  f u r t h e r  been  obse rved  t h a t  
d u r i n g  d i f f e r en t i a t i on  of these  cells, t h e  nuc leus  undergoes  
e n d o m i t o t i c  po lyp lo id i za t ion  s-l~ 

The  p re sen t  work  inves t iga tes  w h e t h e r  the  d i f fe ren t ia -  
t ion  of t h e  l i za rd ' s  p y r i f o r m  cells is a c c o m p a n i e d  b y  a 
process  of po lyp lo id iza t ion ,  w i t h  a v iew to b e t t e r  unde r -  
s t a n d i n g  of the  func t i on  of these  cells in  t h e  oogenesis  of 
Lacerta sicula. 

Materials and methods. For  t h e  h i s t o p h o t o m e t r i c  
d e t e r m i n a t i o n ,  oocytes  of the  l izard  Lacerta s. sicula Raf. ,  
t a k e n  in November ,  were m a n u a l l y  r e m o v e d  f rom the i r  
connec t iva l  t h e c a  u n d e r  t h e  d i ssec t ing  microscope  us ing  
w a t c h m a k e r ' s  forceps. T h e  oocytes  s u r r o u n d e d  b y  t he  
fol l icular  ep i the l i um were f ixed in e thano l -ace t i c  acid (3:1) 
an d  t r an s f e r r ed  in to  45% acet ic  acid on a slide p rev ious ly  
coa ted  w i t h  ge la t in  (0.1%) ch rome  a lum (0.001%) solut ion,  
covered  w i t h  a s i l iconized cover  slip a n d  t h e n  squashed .  
The  p r e p a r a t i o n s  were f rozen on  d ry  ice an d  the  cover  slip 
r e m o v e d  w i t h  a razor  b lade  1~. 

Af te r  5 ra in  in 95% alcohol,  t h e  Feu lgen  reac t ion  was 
car r ied  o u t  on  t h e  a i r -dr ied  slides. Af te r  hydro lys i s  in  1 
N HCI (12 rain at a constant temperature of 60~ 
the slides were stained for 90 rain with SchifI's reagent and 
rinsed in 3 baths of freshly-prepared SO 2 solution. 

Fig. 1. Light micrograph of the polymorphic follicular epitheIium of 
L~certa sicula. Note the nuclear characteristics of the three types of 
follicular cells: small follicular cells (black arrow), pyriform cells 
(arrow with bar), intermediate cells (white arrow) (450 X ). 
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