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yolk  bodies  was di f f icul t  to  t race,  p r e s u m a b l y  due  to  loss 
of t h e  coa t  on  t he  cy top l a smic  surface.  

However ,  s ince in  our  m a t e r i a l  n m u e r o u s  dense  bodies  
accep tab le  as phago lysosomes  (Figure 5) where  f ib r in  
seemed to be in t h e  process  of b r e a k d o w n  were presen t ,  
we t h i n k  t h a t  t he  p a r t i a l l y  coa ted  vacuole  is a t y p e  of 
phagosome  b y  wh ich  t he  synov ia l  cells of t h i s  p a t i e n t  
were i m p o u n d i n g  f ib r in  f rom t h e  j o i n t  space. 

Zusammen[assung. Bei  e inem I n d i v i d u u m  m i t  Mul- 
t ip le r  Sklerose, Psor ias is  u n d  A r t h r i t i s  k o n n t e  m a n  bei  
e l ek t ronenmik roskop i s che r  Kon t ro l l e  y o n  Synovia lge-  
webe des Knies  feine F i lopod ien  nachweisen ,  die wahr -  

schein l ich  a n  der  A u f n a h m e  von  Ze l l f ragmenten ,  F i b r i n  
u n d  E r y t h r o z y t e n  im Ge lenkspa l t  be te i l ig t  And.  
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Biogenic Amines  in a Retransplantable Neurogenic Teratocarcinoma 

Monophy le t i c  neurogen ic  t e r a t o c a r c i n o m a s  are t u m o r s  
composed  of e m b r y o n a l  c a r c i n o m a  ceils, w h i c h  are t h e  
s t e m  cells of t he  t u m o r ,  a n d  n e u r o e c t o d e r m a l  t i ssues  
der ived  f rom the  s t e m  cells 1. Desp i te  t h e  fac t  t h a t  th i s  
n e u r o e c t o d e r m a l  t i ssue  s t ems  f rom r a p i d l y  p ro l i fe ra t ing  
m a l i g n a n t  ceils, i t  r esembles  in m a n y  respects  t h e  n o r m a l  
neu ra l  t i s sue  der ived  f rom n o r m a l  embryon ic  cells 1, 2 I n  
t h i s  s t u d y  we h a v e  ana lysed  t h e  neurogen ic  t e ra toca rc i -  
n o m a s  for t he i r  c o n t e n t  of b iogenic  amines ,  k n o w n  to 
h a v e  a specific role in  neu ro t r ansmis s ion ,  in order  to  get  
some ins igh t  in to  t h e  func t iona l  s t a t u s  of th i s  pecu l ia r  
t u m o r .  

Materials and methods. A r e t r a n s p l a n t a b l e  neurogen ic  
t e r a toca r c inoma ,  descr ibed  in de ta i l  e lsewhere  1, was  
o b t a i n e d  u p o n  r e t r a n s p l a n t a t i o n  of m u r i n e  embryo -  
der ived  e x p e r i m e n t a l  t e r a toca rc inomas .  T u m o r  was 
h is to logica l ly  composed  of e m b r y o n a l  c a r c inoma  cells 
a n d  neura l  t i s sue  of v a r y i n g  degrees  of m a t u r i t y  as 
d e t e r m i n e d  h i s tochemica l ly  a n d  u l t r a s t r u c t u r a l l y  ~. Ma- 
t u r i t y  of va r ious  e l emen t s  of t he  t u m o r  was, however ,  
p r e d o m i n a n t l y  on t he  cytological  level  and  t he  overa l l  
h is to logica l  o rgan i za t i on  of t he  t u m o r  was r a t h e r  low. 
Neura l  t i ssue  in t h e  t u m o r  d id  no t  mimic  a n y  organized  
n e u t r a l  s t r u c t u r e  excep t  e m b r y o n i c  neura l  tubes .  Syn-  
apses  and  g l iovascular  j u n c t i o n s  were no t iced  as the  
s igns of t h e  h ighes t  s t r u c t u r a l  o rgan iza t ion .  

T u m o r - b e a r i n g  mice  were decap i t a t ed ,  t h e i r  t u m o r s  
a n d  b r a i n s  removed ,  w a s h e d  in ice cold saline,  dr ied w i t h  
f i l ter  p a p e r  and  s tored  a t  15 ~ u n t i l  t h e  n e x t  day,  w h e n  
b iochemica l  ana lyses  were pe r fo rmed .  5 - H y d r o x y t r y p t -  
a m i n e  (5-HT) and  5 -hydroxy indo lace t i c  acid (5-HIAA) 
were e x t r a c t e d  and  spec t ro f luo romet r i ca l ly  d e t e r m i n e d  
accord ing  t o  t h e  m e t h o d  of CURZON and  GREEN 3. Nor-  
ad rena l i n  (NA) and  d o p a m i n e  (DA) were also d e t e r m i n e d  
spec t ro f luo romet r i ca l ly  us ing  a s l igh t  mod i f i ca t i on  of t he  
m e t h o d  descr ibed  b y  LAVEI~TY a n d  TAYLOR 4. Iden t i f i -  
ca t ion  of each  s u b s t a n c e  i n v e s t i g a t e d  was pe r fo rmed  by  
record ing  t h e i r  exc i t a t i on  and  f luorescence spect ra .  I n  
add i t i on  to  u n t r e a t e d  animals ,  a n  e x p e r i m e n t a l  g roup  of 

4 t u m o r - b e a r i n g  an ima l s  received 25 m g / k g  body  we igh t  
of t r a n c y l p r o m i n e  (Parna te ,  SK & F-385)  i.p. 1.5 h p r io r  
to  decap i t a t i on .  A n o t h e r  g roup  of 4 an ima l s  bea r ing  
neurogen ic  t e r a t o c a r c i n o m a s  was g iven  p robenec id  in a 
dose of 200 m g  pe r  kg b o d y  we igh t  b y  single i.p. i n j ec t ion  
1.5 h p r io r  to  decap i t a t i on .  

Results. As shown  in t h e  Table ,  t he  t u m o r s  e x a m i n e d  
c o n t a i n e d  5 -HT a n d  5 - H I A A  in a m o u n t s  c o m p a r a b l e  or 
even  h ighe r  t h a n  those  m e a s u r e d  in n o r m a l  mouse  bra ins .  
There  was, however ,  m u c h  more  v a r i a t i o n  in t he  c o n t e n t  
of these  subs t ances  in t u m o r s  t h a n  in t he  bra ins .  I t  is 
n o t a b l e  t h a t  t he  t u m o r s  did  no t  c o n t a i n  NA a n d  D A  in 
m e a s u r a b l e  a m o u n t s .  

T r e a t m e n t  of t u m o r  bea r ing  an ima l s  w i t h  t r a n c y l -  
p r o m i n e  caused  an increase  of 5 -HT in t u m o r s  for 29% 
( P  < 0.05) and  a decrease  of 5 - H I A A  for 60% ( P  < 0.01) 
in  r e l a t i on  to  con t ro l  values.  I n j e c t i o n  of p robenec id  to  
t u m o r - b e a r i n g  an ima l s  caused  no  d e t e c t a b l e  increase  in 
t h e  c o n t e n t  of 5 - H I A A  in t h e  t umor s .  

Discussion. Our  d a t a  show t h a t  neurogen ic  t e r a to -  
ca r c inomas  c o n t a i n  5 -HT a n d  5-HIAA,  desp i te  t h e i r  
s t r u c t u r a l  i m m a t u r i t y  on t he  h is to logica l  level. R e m a r k -  
able  is, however ,  t h e  absence  of N A  and  D A  in t h e  t umor s .  

I t  is k n o w n  t h a t  e m b r y o n a l  neu ra l  t i ssues  c o n t a i n  
less 5 -HT and  5 - H I A A  t h a n  t h e  a d u l t  ones  ~. The  d a t a  
o b t a i n e d  on t e r a t o c a r c i n o m a s  i nd i ca t e  that his to logical ly  
i m m a t u r e  neu ra l  t i ssues  do no t  necessar i ly  h a v e  lower 
a m o u n t s  of 5 -HT and  5 - H I A A  t h a n  n o r m a l  adu l t  b r a i n  
if t he  cells fo rming  those  t i ssues  h a v e  a t t a i n e d  full 
cytologic  m a t u r i t y .  I t  is also e v i d e n t  t h a t  t he  neura l  
t i ssues  der ived  f rom m a l i g n a n t  s t em ceils do no t  lack 
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Content of 5-HT, 5-HIAA, NA and DA in the brain and the neurogenic teratoearcinoma of mice 

5-HT 5-HIAA NA DA 

Brain 637 ~- 37 (6) 302 j :  26 (6) 264 j :  13 (4) 458 :L 42 (4) 
Tumor 1123 4- 304 (6) 276 =~ 71 (6~ 0 (4) 0 (4) 

Values are given in nanograms per gram of tissue and represent the means ~ S.E. Number of animals is given in brackets. 
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the  capac i ty  to  form and store 5-HT and  5-HIAA.  I t  is 
h ighly  suggest ive  t h a t  5-HT and  5 -HIAA measured  in 
th is  s t u d y  were formed in the  tumor .  This  was suppor t ed  
by  an increase in t h e  con ten t  of 5-HT and a decrease in 
the  con t en t  of 5 -HIAA in tumors  af ter  appl ica t ion  of 
t r ancy lp romine .  T rancy lp romine  is an inh ib i to r  of 
monoaminox idase  ~ and  the  changes  observed  af ter  
admin i s t r a t i on  of th is  drug ind ica te  t h a t  t h e  enzyme  
exis ts  in t he  neurogenic  t e ra tocarc inomas ,  In jec t ion  of 
probenecid ,  an i nh ib i t o r  of ac t ive  t r a n s p o r t  of 5 -HIAA 
from neural  t issues in to  the  blood s t r eam 7, did no t  affect  
the  con t en t  of th is  subs tance  in the  tumors .  We were thus  
unable  to  d e m o n s t r a t e  t he  ex is tence  of an  ac t ive  t r ans -  
po r t  for 5 -HIAA out  of t he  tumor ,  a l though  th is  does no t  
mean  t h a t  5 -HIAA does no t  get  out  of the  tumors .  The 
absence  of ac t ive  t r a n s p o r t  could somehow be re la ted  to  
the  his tological  i m m a t u r i t y  of the  neural  t issue in t he  
tumors .  

Zusammen/assung. Neurogene  Tera toea rc inome  weisen 
5- HT und 5 - H I A A - K o n z e n t r a t i o n e n  auf, die/~hnlich gross 
oder  auch hCher s ind als im Gehi rn  der  e rwachsenen  

Maus. Die Tumoren  sind re ich an Mo n o ami n o x y dase  
E i n  ak t iver  T ranspor t  yon 5 -HIAA aus den T u m o r e n  
konn te  n i ch t  nachgewiesen  werden.  
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Effect of H e m i o v a r i e c t o m y  and  Stra in  of Rat  o n  

The c o m p e n s a t o r y  increase in bo th  size and  func t ion  of 
the  remain ing  ovary  in the  ra t  following hemiova r i ec t o my  
m a y  be due to a reduc t ion  in gonadal  s teroid inh ib i t ion  
of t he  h y p o t h a l a m u s  and  p i t u i t a ry  gland resul t ing  in a 
rise in se rum gonado t rop in  levels. A l though  EDGREN 
et al. 1 could no t  de tec t  changes  in gonado t rop in  levels 
fol lowing hemiova r i ec tomy ,  BENSON et al. 2 observed 
e leva ted  p lasma  F S H  levels 4 days  af ter  r emova l  of 1 
ovary.  Us ing  r ad io immunoassays ,  HOWLAND and  SKIN- 
NIeR a were able to  de tec t  e levat ions  in se rum levels of 
b o t h  L H  and  F S H  1 day  af ter  removal  of an ovary  on 
the  day  of estrus.  H e m i o v a r i e c t o m y  as late  as 8 PM on 
day  3 of the  cycle (estrus = day  1) in ra t s  w i th  4-day- 
cycles or 2 AM on day  4 in ra t s  w i th  5-day-cycles  leads 
to doubl ing  of the  n u m b e r  of ova  shed by  the  r emain ing  
ovary  at  the  nex t  es t rus  4. Therefore  if a rise in se rum levels 
of gonado t rop ins  is necessary  for the  increase in the  ova/ 
shed by  the  r ema in ing  o v a r y  a t  t he  subsequen t  estrus,  
hemiova r i ec tomy  at  me te s t ru s  or d ies t rus  migh t  lead to  a 
rap id  e leva t ion  in se rum gonado t rop in  levels. The 
following s t u d y  was conduc ted  to tes t  th is  hypothes i s .  

Materials and methods. Sprague-Dawley  or Long-  
E v a n s  s t ra in  ra t s  f rom our own colony t h a t  were  8-10 
weeks old were used in th is  s tudy.  The ra ts  were ass igneg 
to  1 of t he  3 t r e a t m e n t  groups (Table) on the  morn ind  
t h a t  a p r e d o m i n a n t l y  leucocyt ic  vaginal  smear  was 

S e r u m  G o n a d o t r o p i n  Leve l s  

obta ined.  Ear ly  in the  a f t e rnoon  of t he  same day  the  
surgical  procedures  were carr ied out.  The ra ts  were l ight ly  
anes the t ized  wi th  e ther  and  were hemiovar iec tomized  or 
sham-hemiovar i ec tomized .  The contro l  animals  received 
no t r e a t m e n t .  On the  following morn ing  (approx imate ly  
21 h af ter  surgery) the  animals  were r emoved  f rom the i r  
cages and decap i ta ted .  This  was done quickly wi th  care 
being t aken  to  avoid  exci t ing the  animals  in an a t t e m p t  
to  min imize  any  possible  effects  of acute  stress. T runk  
blood was collected and al lowed to  clot. Serum samples  
were frozen unt i l  assayed for F S H  and  LH.  

The concen t ra t ion  of L H  in ind iv idua l  serum samples  
was d e t e r m i n e d  by  r a d i o i m m u n o a s s a y  s. F S H  concent ra-  
t ions  were de t e rmined  by  a s imilar  p rocedure  using 
mater ia l s  d i s t r ibu ted  by  the  Nat iona l  I n s t i t u t e  of Ar thr i t i s  
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Serum levels of LH and FSH (mean 4- S.E.M.) in control, sham-hemiovarieetomized and hemiovariectornized rats of 2 strains 

Strain Treatment No. of rats Serum LH ~ (ng/ml) Serum FSH b (ng/ml) 

Long-Evans Control 11 23.6 4. 2.6 191 4. 20 
Sham 13 20.0 4. 3.8 204 4- 24 
Hemi 15 20.7 4. 2.8 289 -4- 22 

Sprague-Dawley Control 16 17.0 4. 1.8 213 -4- 21 
Sham 15 ii.8 4. 1.2 174 4. 7 
Hemi 13 14.7 4. 1.3 350 4. 26 

Strain P < 0.01. b Treatment P < 0.01. 


