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Cyclic AMP in neuroblastoma, ganglioneuroma and sympathetic ganglia 
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5 April 1977 

Summary. Tissue con t en t  of cyclic A M P  was as much  as 10 t imes  grea ter  in gangl ioneuroma t h a n  in neurob las toma.  
This h igh  cyclic A M P  in gangl ioneuroma was no t  s ignif icant ly  d i f ferent  f rom t h a t  of s y m p a t h e t i c  ganglia. 

The d i f fe ren t ia t ion  of neu rob l a s toma  has been repor ted ,  
b o t h  clinically and  in v i t ro  ~-4. An e levat ion  of cyclic 
adenosine  3", 5 ' -monophospha t e  (cyclic AMP) has  been 
conf i rmed  to induce i r revers ib ly  several  d i f fe rent ia ted  
func t ions  in cu l tured  mur ine  or h u m a n  neu rob la s toma  
cells 5. In  addi t ion ,  i t  has  also been  suggested t h a t  the  
t r an s fo rm a t ion  of neu rob la s toma  ceils to gangl ioneuroma 
m a y  be m ed ia t ed  by  cyclic AMP 6. A t  p re sen t  i t  would 
be of grea t  in te res t  to  de te rmine  whe the r  cyclic AMP 
is ac tua l ly  def ic ient  in neurob las toma,  and if it  is signifi- 
c an t l y  h igh  in gangl ioneuroma.  We have  assayed t issue 
levels of cyclic A M P  in 7 mouse  neu rob l a s toma  C1300, 
10 h u m a n  neurob las tomas ,  3 gangl ioneuromas  and 4 
h u m a n  s y m p a t h e t i c  ganglia which  we p resen t  in th is  
repor t .  
Mouse neurob las toma ,  weighing average  2 g, which  
deve loped  2-3 weeks af ter  inocula t ion of t u m o r  cells, 
was d issec ted  f rom the  s.c. area. H u m a n  t umor s  were 
surgical ly ob ta ined  f rom pa t i en t s  and  s y m p a t h e t i c  ganglia, 
3 l um ba r  and  i thoracic ,  were ob ta ined  at  s y m p a t h e c t o m y  
of pa t i en t s  w i th  Buerger ' s  and o the r  re la ted  disease. For  
cyclic A M P  assay,  por t ions  of all t issues were p r o m p t l y  
frozen in l iquid ni t rogen.  Other  por t ions  were histologi-  
cal ly s tudied.  
F rozen  t issue was homogenized  in cold 6% tr ichloroace-  
t ic acid. Af ter  cent r i fugat ion ,  the  s u p e r n a t a n t  was acidi- 
fied wi th  HC1, ex t r ac t ed  wi th  ether .  The aqueous  phase  
was lyophi l ized and  then  dissolved in 50 mM ace ta te  
buffer ,  p H  4.0. Cyclic AMP was de t e rmined  by  Gi lman 's  
m e t h o d  ~ (Boehringer  Mannhe im  G m b H  Biochemica) and 

Specimens n cAMP (pmoles/mg protein) 
Range Mean 4- SD 

Mouse neuroblastoma 7 0.8- 7.5 3.2 4- 2.2 
Human neuroblastoma 10 1.5-12.8 5.3 4- 4.0 
Human ganglioneuroma 3 28.5-54.5 39.9 4- 10.8 
Human sympathetic ganglia 4 17.8-42.8 32.3 4- 9.1 

the  t r i ch loroace ta te  prec ip i tab le  p ro te in  was de t e rmined  
according  to the  Lowry  procedure  s . The values  were 
p re sen ted  as pmoles  of cyclic A M P  per  mg of prote in .  
As shown in the  table,  i t  was found  t h a t  cyclic A M P  in 
neu rob la s toma  tissues,  e i ther  h u m a n  or mouse,  was 
s ignif icant ly  lower (p < 0.005) t h a n  t h a t  in ganglio- 
neu roma  or s y m p a t h e t i c  ganglia. The h igh  cyclic AMP 
in gangl ioneuroma was n o t  s ignif icant ly  d i f fe rent  f rom 
t h a t  of s y m p a t h e t i c  ganglia.  Cyclic A M P  was as much  
as 10 t imes  grea ter  in gangl ioneuroma t h a n  in neuro-  
b las toma.  
These resul ts  indicate  t h a t  neu rob la s toma  is a t u m o r  wi th  
a re la t ively  low level of cyclic A M P  and again raises the  
ques t ion  w h e t h e r  the  correct ion of th is  condi t ion  would 
resul t  in benign gangl ioneuroma.  P ra sad  et  a12 proposed  
the  new the rapeu t i c  approach ,  which  a ims at  raising 
cyclic AMP level in t u m o r  cells for t he  t r e a t m e n t  of 
neurob las toma.  I t  was  r epor ted  b y  t h e m  and o thers  6 
t h a t  some agents,  such as p ros tag land in  and /o r  phospho-  
dies terase  inhibi tor ,  were effective for t h a t  purpose .  Our 
da t a  provides  a basis for such a the rapeu t i c  trial.  A clinical 
eva lua t ion  of the  effect iveness  of the  combined  adminis-  
t r a t i on  of P G E  1 and  papaver ine  to  pa t i en t s  wi th  s tage 
IV  neu rob la s toma  is cu r ren t ly  under  s t u d y  in our clinic. 
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Elektronenmikroskopische Untersuchung am ~3bergangsepithel der Hausspitzmaus 
(Crocidura russula) 1 

Ultrastructural study of the transitional epithelium of the common European white-toothed shrew 
(Crocidura russula) 
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Summary. The s t ruc tu re  of the  t rans i t iona l  ep i the l ium of the  c o m m o n  E u r o p e a n  w h i t e - t o o t h ed  shrew (Crocidura 
russula) was exam ined  by  u l t r a th in  serialsections.  The ep i the l ium consists  of basal ,  i n t e rmed ia t e  and superficial  cells. 
Basal  and  in t e rmed ia t e  cells r emain  in con tac t  w i th  the  basal  lamina,  whereas  superficial  cells have  no connexion  wi th  
t he  basa l  lamina.  

Die b isher  am u l t r ad i innen  E inze l schn i t t  oder  an l icht-  
mikroskop i schen  Ser ienschni t t en  e rhobenen  Befunde  zur 
Sch ich t igke i t  beziehungsweise  Reih igke i t  des Ubergangs -  
epi the ls  s ind bis heu te  widersprf ichl ich  2-4. P e t r y  und  
A m o n  ~ beschre iben  das k lbergangsepi the l  al!gemein als 
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