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The  t o t a l  c o n c e n t r a t i o n  of fecal n e u t r a l  s te ro ids  (choles- 
t e ro l  + copros t ano l  + copros t anone )  in g roup  A was 
3.19 • 0.33 mg /g  d r y  feces and  in group B, 2.13 4- 0.22 
mg/g  d r y  feces (p < 0.01, table) .  F u r t h e r m o r e ,  t he  con- 
c e n t r a t i o n s  of cop ros t ano l  and  choles tero l  were signifi- 
c a n t l y  lower  in  g roup  B t h a n  g roup  A. The re  was no  sig- 
n i f i can t  di f ference b e t w e e n  t h e  groups  in fecal copro-  
s t a n o n e  concen t r a t i on .  
Discussion. A n u m b e r  of r epo r t s  h a v e  been  p re sen t ed  
conce rn ing  t he  depress ion  of t h y r o i d  func t i on  w i t h  ad-  
vanc ing  age of l a b o r a t o r y  an i m a l s  17. Our  resu l t s  are simi- 
la r  to  those  r epo r t ed  t h a t  t h e  s e rum c o n c e n t r a t i o n  of L-T 4 
decl ined d u r i n g  t he  per iod  of t he  e x p e r i m e n t  in  b o t h  ani-  
ma l  groups.  D u r i n g  t h e  f i rs t  4 m o n t h s  of t he  expe r imen t ,  
however ,  an ima l s  g iven  P T U  were h y p o t h y r o i d  w i t h  re- 
spec t  to  the  con t ro l  group.  
The  a d m i n i s t r a t i o n  of P T U  for 24 weeks to r a t s  g iven  
weekly  doses of a z o x y m e t h a n e  s ign i f i can t ly  decreased  t he  
carc inogenic  effect  of th i s  compound .  T he  h y p o t h y r o i d  
r a t s  deve loped  less i n t e s t i n a l  cancers ,  smal le r  in size and  
less m a l i g n a n t  as i n d i c a t e d  b y  t h e  decreased  m e t a s t a t i c  
sp read  of t he  disease.  A decrease  in t h y r o i d  h o r m o n e  level  
m a y  affec t  i n t e s t i n a l  carc inogenes is  in a v a r i e t y  of ways.  
The  a m o u n t  and  n a t u r e  of a n  a n i m a l ' s  d ie t  h a v e  been  
found  to inf luence  t he  genesis of chemica l ly  induced  and  
t r a n s p l a n t e d  t u m o r s  is. I n  our  e x p e r i m e n t  less t o t a l  food 
was c o n s u m e d  pe r  r a t  a n d  b o d y  g r o w t h  was v i r t u a l l y  
a r r e s t ed  in r a t s  inges t ing  P T U .  Thus  t he  reduced  carci-  
nogenic  effect  of a z o x y m e t h a n e  m a y  be  due  to a res t r ic-  
t i on  in t o t a l  calories  in  t h e  P T U - t r e a t e d  rats .  However ,  
these  an ima l s  c o n s u m e d  more  food pe r  100 g b . w t  t h a n  
d id  t he  n o r m a l  group.  T he  r e l a t i onsh ip  b e t w e e n  t u m o r  
inc idence  a n d  t o t a l  a n d / o r  re la t ive  ca lo r ie - in take  is a 
concep t  t h a t  requi res  m u c h  f u r t h e r  s tudy .  On t he  o t h e r  
h a n d ,  r ecen t  ev idence  ha s  ind ica t ed  t h a t  L-T ,  is d i r ec t ly  
mi togen ic  to  ce r t a in  cell l ines  in v i t ro  1~, while  a r educ t ion  
of g r o w t h  b y  lowered se rum L-T  4 can be  d e m o n s t r a t e d  for 
a n  e s t r o g e n - d e p e n d e n t  r a t  p i t u i t a r y  t u m o r  2~ Thus ,  i t  

could  be  t h a t  t he  h y p o t h y r o i d  s t a t e  h a s  af fec ted  t he  
i n t e s t i n a l  cell p ro l i f e ra t ion  in a m a n n e r  r educ ing  the  
suscep t ib i l i t y  of t he  m u c o s a  to neoplas t ic  t r a n s f o r m a t i o n  21 
or t he  g r o w t h  r a t e  of t he  deve lop ing  tumors .  
T r e a t m e n t  w i t h  P T U  also resu l ted  in a s ign i f ican t  decrease  
in t h e  t o t a l  c o n c e n t r a t i o n  (mg/g d r y  feces) of t he  m a j o r  
fecal bi le  acids as well  as in the  n e u t r a l  s teroids,  choles-  
te ro l  a n d  copros tanol .  Ea r l i e r  i nves t iga t ions  h a v e  indi-  
c a t ed  t h a t  increased  fecal  c o n c e n t r a t i o n s  of bi le  acids 
e n h a n c e  t he  carc inogenic  af fec t  of a z o x y m e t h a n e  13,14 
Cer ta in  bi le  acids h a v e  been  found  to p r o m o t e  t he  carc ino-  
genic e f f e c t ' o f  N - m e t h y l - N ' - n i t r o - N - n i t r o s o g u a n i d i n e  in 
colonic m u c o s a  22, 28. On t he  o the r  h a n d ,  fewer  t u m o r s  were 
obse rved  in n o n - f u n c t i o n a l  large bowel  s egmen t s  where  
l u m i n a l  bile acids were a b s e n t  24. 
I t  c a n n o t  be a sce r t a ined  f rom the  p r e s e n t  d a t a  w h e t h e r  
lower t h y r o i d  h o r m o n e  levels af fected i n t e s t i n a l  carc ino-  
genesis d i r ec t ly  or if t he  effect  were m e d i a t e d  b y  t he  
in f luence  of t he  h o r m o n e  upon  o the r  phys io logica l  func-  
t ions .  In  v iew of p r ev ious  f indings,  however ,  t he  effect  of 
the  t h y r o i d  h o r m o n e  on  l iver  bile acid me tabo l i sm,  fecal  
bi le  acid c o n c e n t r a t i o n s  or i n t e s t i na l  t u m o r  g r o w t h  r a t e s  
m a y  be  the  m o s t  i m p o r t a n t  fac tors  to  explore  in t h i s  ani-  
ma l  model .  
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Summary. The  m e l t i n g  profi les  of D N A  samples  f rom the  ea r ly  ga s t ru l a  and  ea r ly  neu ru l a  of Triturus vulgaris are  
essen t ia l ly  t he  same,  whereas  D N A  f rom mid  to la te  ga s t ru l a  possesses h ighe r  Tm va lues  and  shows a d e v i a t i o n  f rom 
the  regular  s igmoida l  shape  a t  t e m p e r a t u r e s  above  Tm. Tile p lo t  on  n o r m a l  p r o b a b i l i t y  pape r  ind ica tes  a second D N A  
f rac t ion  wh ich  me l t s  a t  h i g h e r  t e m p e r a t u r e s  and,  consequent ly ,  i t  h a s  a h ighe r  GC-con ten t  t h a n  t he  b u l k  DNA.  These  
facts  conf i rm our  idea t h a t  d i f fe ren t ia l  D N A  rep l i ca t ion  occurs  d u r i n g  gas t ru l a t i on .  

I n  ea r ly  a m p h i b i a n  d e v e l o p m e n t ,  t he  R N A  c o n t e n t  of t he  
e m b r y o  r e m a i n s  essen t ia l ly  cons t an t .  A t  the  onse t  of 
gas t ru l a t ion ,  a progress ive  e n h a n c e m e n t  of gene a c t i v i t y  
sets  in  1. In  t he  same  period,  s h o r t - t e r m  v a r i a t i o n s  in t he  
nuc lea r  D N A  c o n t e n t  in  va r ious  regions  of Triturus 
vulgaris e m b r y o s  h a v e  been  de t ec t ed  b y  c y t o p h o t o m e t r i c  
measurement s~-4 .  The re  are 2 fac ts  w h i c h  lead us to  t he  
conclus ion  t h a t  t h e r e  m i g h t  be  a gene ampl i f i ca t ion  pro-  
cess d u r i n g  ga s t ru l a t i on .  1. T he  a b o v e - m e n t i o n e d  changes  
ill D N A  c o n t e n t  are co r re l a t ed  w i t h  t he  b e g i n n i n g  of 
r i bosoma l  R N A  synthes i s .  2. T he  increase  in D N A  c o n t e n t  
is a c c o m p a n i e d  b y  a cons iderab le  increase  in n u c l e a r  
R N A  c o n t e n t  5. I n  o rder  to  p r o v e  w h e t h e r  t he  genes for 

r i bosoma l  R N A  (rDNA),  whose base  compos i t i on  differs  
f rom t h e  b u l k  DNA,  are  ampli f ied,  we ana lyzed  t he  
m e l t i n g  b e h a v i o u r  of DNAs,  wh ich  were i so la ted  f rom 
d i f fe ren t  d e v e l o p m e n t a l  stages.  
Materials and methods. All s tud ies  were car r ied  ou t  w i t h  
Triturus vulgaris e m b r y o s  f rom ear ly  gas t ru l a  to  ear ly  
n e u r u l a  s tage (Har r i son  s tage 10/11a,  12a/b ,  15) which  

1 E.M. Deuchar, Adv. Morph. 10, 175 (1973). 
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3 K. Lohmann, Wilhelm Roux' Arch. 169, 1 (1972). 
4 K. Lohmann, Wilhelm Roux' Arch. 177, 285 (1975). 
5 K. Lohmann and U. Jansen, Experientia 32, 380 (1976). 
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w e r e  c o m p a r e d  to  t h e  l a te  t a i l b u d  s t a g e s  ( s tages  35, 36). 
F o r  e a c h  p r e p a r a t i o n ,  50-60  de j e l l i ed  g a s t r u l a e  a n d  40 
n e u r u l a e  w e r e  p o o l e d  a n d  a f t e r w a r d s  t h e  nuc le i  w e r e  
i s o l a t e d  a c c o r d i n g  to  t h e  p r o c e d u r e  of  I m o h  a n d  M i n a m i -  
d a n i  e, a n d  F a u l h a b e r  7, w h o s e  m e t h o d s  h a d  to  be  m o d i f i e d  
to  s o m e  e x t e n t .  D N A  w a s  p r e p a r e d  f r o m  t h e  nuc le i  f r ac -  
t i o n s  b y  t h e  m e t h o d  of  M a r m u r  s. B y  u s i n g  a Zeiss  
P M Q  I I  s p e c t r o p h o t o m e t e r  U V  a b s o r b a n c e - t e m p e r a t u r e  
p ro f i l e s  of  T r i t u r u s  D N A  w e r e  o b t a i n e d  as  d e s c r i b e d  b y  
M a n d e l  a n d  M a r m u r  ~. T h e  D N A  s a m p l e s  w e r e  d i s s o l v e d  
in  0.1 SSC (0.015 M NaC1, 0.0015 M N a  3 c i t r a t e ,  p H  7.0). 

Results and discussion. As  h a s  b e e n  p o i n t e d  o u t  ear l ie r ,  
t h e  D N A  c o n t e n t  of  nuc l e i  i s o l a t e d  f r o m  v a r i o u s  t i s s u e s  
of  T r i t u r u s  e m b r y o s  is n o t  c o n s t a n t  in  t h e  cou r se  of  
d e v e l o p m e n t ,  b u t  va r i e s  in  d e p e n d e n c e  o n  t h e  d e v e l o p -  
m e n t a l  s t a g e  a n d  reg ion .  T h u s ,  f r o m  t h e  b e g i n n i n g  of  

6 H. Imoh and T. Minamidani, J. Embryol. exp. Morph. 30, 647 
(1973). 

7 I. Faulhaber, Wilhelm Roux' Arch. 171, 87 (1972). 
8 J. Marmur, J. molec. Biol. 3, 208 (1961). 
9 M. Mandel and J. Marmur, Meth. Enzym. 12b, 195 (1968). 
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g a s t r u l a t i o n  onwards ,  t he  D N A  c o n t e n t  increases  up  to  
t he  la te  ga s t ru l a  a n d  gets  r educed  in t he  fol lowing s tages  
down  to  t he  n o r m a l  level,  as is ou t l ined  in f igure 1. The  
lower  cu rve  of f igure 1 i l lu s t r a t e s  t he  changes  in D N A  
c o n t e n t  of n e u r o e c t o d e r m  nuclei ,  t h e  m a x i m u m  values  of 
wh ich  r ange  f rom 15 to 20% above  t he  f ina l  d iploid  
a m o u n t  (s tage 36) in  s tage  12b.  The  t h e r m a l  d e n a t u r a t i o n  
cu rves  of D N A s  w h i c h  h a v e  been  de r ived  f rom 4 d i f fe ren t  
s tages  are  s h o w n  in t he  u p p e r  p a r t  of f igure 1. S t a n d a r d  
T r i t u r u s  D N A  (stage 36) ha s  a regu la r  m e l t i n g  profi le  
w i t h  a Tin-value  of 69.4~ Cor responding  m e l t i n g  curves  
h a v e  been  recorded  in t h e  s tages  10/11 a and  15. However ,  
in  s tage 12a/b ,  w h e n  nuc lea r  D N A  c o n t e n t  reaches  
m a x i m u m  values ,  t he  t h e r m a l  d e n a t u r a t i o n  profi le  devi-  
a tes  f rom t h e  regu la r  s igmoida l  shape  a t  t e m p e r a t u r e s  
above  Tm be ing  a c c o m p a n i e d  b y  an  increase  of t he  Tm 
value .  I n  severa l  samples ,  t h e  t e m p e r a t u r e  sh i f t  to  h ighe r  
degrees  v a r i e d  b e t w e e n  0.8 a n d  1.2 ~ The  d e v i a t i o n  f rom 
t h e  n o r m a l  shape  is d e m o n s t r a t e d  b y  t he  m a r k e d  space 
be low t h e  u p p e r  p a r t  of t h e  curves.  The  la rger  space in 
s tage  1 2 a / b  resu l t s  f rom t h e  f l a t t e n i n g  of t he  cu rve  a t  
lower  h y p e r c h r o m i c i t y  va lues  (70% H) t h a n  usua l  
(85% H),  a n d  m o r e o v e r  i t  depends  on  t he  fac t  t h a t  t h e  
t h e r m a l  d e n a t u r a t i o n  of D N A  is comple t ed  a t  approx i -  
m a t e l y  3-4  ~ l a t e r  t h a n  in o t h e r  s tages.  The  l a t t e r  can  be  

m o s t  c lear ly  seen in f igure  2. The  use of n o r m a l  p r o b a b i l -  
i t y  p a p e r  for  the  pu rpose  of p l o t t i n g  t h e  changes  in  
h y p e r c h r o m i c i t y  d e m o n s t r a t e s  (figure 2) t h a t  t he  m e l t i n g  
b e h a v i o u r  of D N A s  f rom t h e  s tages  10/11a,  15 a n d  36 
co r responds  to t he  Gauss i an  d i s t r i b u t i o n  w i t h  r e spec t  to  
t he  m e a n  base  compos i t ion .  I n  con t ras t ,  t h e  D N A  m e l t i n g  
profi le  in  t h e  m i d - g a s t r u l a  ref lects  a h e t e r o g e n e i t y  of t h e  
D N A  sample  wh ich  ind ica tes  t he  p resence  of 2 D N A  
fract ions .  Since t he  second D N A  f rac t ion  me l t s  a t  h i g h e r  
t e m p e r a t u r e s ,  we h a v e  to conc lude  t h a t  th i s  p o r t i o n  of 
D N A  cons is t s  of sequences  w i t h  h ighe r  GC-con ten t s  t h a n  
t h e  b u l k  DNA,  as is k n o w n  in t h e  case of r i bosomal  R N A  
genes. F o r  example ,  r D N A  in X e n o p u s  possesses a m e a n  
G C - c o n t e n t  of 67% ~~ whereas  b u l k  D N A  has  a m e a n  
G C - c o n t e n t  of a b o u t  40%.  
These  resu l t s  con f i rm  our  concep t ion  t h a t  t h e  s tage-  
specific increase  of D N A  d u r i n g  T r i t u r u s  d e v e l o p m e n t  is 
caused  b y  d i f fe ren t ia l  r ep l i ca t ion  of DNA.  The  ques t i on  
w h e t h e r  t he  t h e r m a l  sa te l l i te  D N A  rep resen t s  ampl i f i ed  
r D N A  or a n y  o t h e r  GC-r ich f r ac t ion  is be ing  p r o v e d  n o w  
b y  o the r  b iochemica l  me thods .  

10 I .B.  Dawid, D. D. Brown and R. H. Reeder, J. molec. Biol. 51, 
341 (1970). 

M i t o g e n i c  ac t ion  of n e u r a m i n i d a s e  
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S u m m a r y  A new effect  of NCV on  l y m p h o c y t e s  is d e m o n s t r a t e d .  This  p r o p e r t y  is t he  c a p a c i t y  to  ac t  as  a m i t o g e n  in 
a n d  of itself.  The  possible  m e c h a n i s m s  of t h i s  p h e n o m e n o n  are discussed.  

T r e a t m e n t  of l y m p h o c y t e s  w i t h  v ib r io  cholerae  neu ra -  
m in idase  (NCV) e n h a n c e s  t he  i m m u n o g e n i c i t y  z,~ a n d  
ant igenic i tyS,  4 of n o r m a l  l y m p h o i d  cells, fe ta l  t i ssue  a n d  
t u m o r  cells a n d  increases  t he  r e a c t i v i t y  of l y m p h o c y t e s  
in  t he  c y t o t o x i c i t y  testS,% I t  ha s  also been  shown  t h a t  
t r e a t m e n t  of t h e  s t i m u l a t o r y  ceils (bu t  n o t  r e s p o n d i n g  
cells) w i t h  NCV, in al logeneic  h u m a n  one -way  mixed  
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Dose-response curve. Each point represents the mean 4- SE of 6 
experiments in which lymphocytes were incubated for 30 min in 
varying concentrations of neuraminidase. The response is analyzed 
in counts/min (SH-thymidine) per 10 e lymphocytes versus Units/ml 
of NCV. 

l y m p h o c y t e  reac t ion ,  s ign i f i can t ly  a u g m e n t s  t h e  D N A  
s y n t h e t i c  response  b y  t he  r e s p o n d i n g  cells~, 8. NCV is 
k n o w n  to  increase  t h e  c a p a c i t y  of n o r m a l  h u m a n  lym-  
p h o c y t e s  to  fo rm sheep red  b lood cell rose t t es  - more  
red  cells are  b o u n d  9,10 a n d  t he  rose t t es  are more  s t ab le  11. 
These  changes  m i g h t  r e su l t  f rom the  exposure  of new  
si tes on  t h e  cell surface  z2, z3, a r educ t i on  in t he  n e t  surface  
cha rge  of t h e  cells or  a c o m b i n a t i o n  of t h e  2 e f fec ts  ~1. 
The  a im  of th i s  s t u d y  was to i nves t i ga t e  the  effect  of 
NCV on t he  in v i t ro  b las togenic  response.  
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