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Exper imenta l  Model  for :Induction of L y m p h  Node  Metastases  wi th  a H u m a n  Heterotransplanted 
Me lanom a in Rat 

In  previous  papers  PoPP et  al. r epor ted  a new ra t  
t u m o u r  l O B  h R  18 der ived  f rom a h u m a n  melanocar -  
c inoma t r a n s p l a n t e d  in W A G  ra ts  by  in t r a - embryon ic  
route  1-3. Tumoura l  ou tg rowth  became  ev iden t  in suckling 
rats.  Is01ogous t r a n s p l a n t a t i o n s  were pe r fo rmed  in em- 
bryos,  new-born  and  adul t  animals,  as well as in adul t  
Wis t a r  r a t s  and  were  a lways followed by  t umoura l  take.  
A t  p re sen t  the  t u m o u r  has a h i s to ry  of 25 generat ions ,  
being ma in t a ined  in Wis t a r  ra t s  by  s.c. chal lenge every  
3 weeks. 

The  t u m o u r  does no t  metas tas ize ;  i t  grows wi th in  a 
capsule and  m a y  somet imes  reach the  size of t he  host ,  
killing it in abou t  30 days.  

Microscopic examina t i on  showed an a b u n d a n t l y  pig- 
men ted  melanocarc inoma.  Af ter  several  r a t  passages,  the  
aspec t  became  t h a t  of a mass ive  anaplasic  carc inoma,  the  
cells being a r ranged  in rows or in close, well vascular ized 
clones. 

S tudy ing  the  d e v e l o p m e n t  of in t ra tes t i s  inocula ted  
tumours  4-~~ we were  able to  set  up an exper imen ta l  
model  of abdomina l  l y m p h  node  me tas t a ses  of IOB h R  18 
tumour .  

Material and methods. Six ty  adul t  W i s t a r - L o n d o n  ra ts  
f rom the  Oncologicat  I n s t i t u t e  closed colony were  used. 

A tumoura l  f r agmen t  of abou t  1 g was minced  and t h e n  
ground in saline. Af te r  5 rain sed imenta t ion ,  0.2-0.3 ml  of 
the  s u p e r n a t a n t  were  picked in a syringe wi th  a No. 16 
needle  and  in jec ted  in to  each testicle.  

Res,~lts. The int ra tes t ic le  graf ts  of IOB h R  18 t u m o u r  
resul ted  in 100% takes,  while the  percen tage  of abdomina l  
l y m p h  node  me tas t a ses  was of the  order  of 90%. The 
bi la tera l ly  inocula ted  animals  developed me ta s t a se s  in 
15-20 days.  The size of me ta s t a t i c  t umours  reached t h a t  
of a d r y  nut ,  while t he  para-aortiC and  para - rena l  l ymph  
node me ta s t a se s  ranged  be tween  t h a t  of a pea and  t h a t  of 
a nut .  25% o~ the  inocula ted  animals  developed a t u m o u r  
cell r ich asci tes of 0.5-10 ml. The metas tases  achieved by  

the  above  p rocedure  are ve ry  similar  to  the  l y m p h  node  
me ta s t a se s  deve loping  in h u m a n  m e l a n o m a  and  carcinoma.  

This  expe r imen ta l  model  o f  in t ra tes t i cu la r  t u mour s  
inoculat ion is of prac t ica l  impor t ance  because of its nea t -  
ness and  i ts  homogenous  and  co n s t an t  results ,  which  
p e rmi t  inves t iga t ions  of free neoplas t ic  cells (mal ignant  
m o n e r o c y t o m a  n) and,  in the  expe r imen ta l  s tudy,  of t h e  
p a t h o g e n y  and  t h e r a p y  of t u mo u ra l  metas tas i s .  

Rdsumd. Le t rava i l  d6crit  une t echn ique  exp4r imenta le  
qui  p e r m e t  d ' ob t en i r  de grosses m6tas tases  gangl ionnaires  
chez le ra t  apr6s inocula t ion  in t ra tes t icu la i re  de la t u m e u r  
IOB h R  18. Ce mod61e exp6r imenta l  p e u t  4tre utilis6 dans  
diverses 6tudes conce rnan t  la pa thog6nie  et  la th6rapie  
des m6tastases .  
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Binding of 1-3 ,4-Dihydroxyphenyla lanine  and Dopamine  in Cytoplasmic  Granules  of Paneth Cells 

Several  t issues have  the  abi l i ty  to take  up and b ind  
ca techolamines  (CA) b u t  it  is now general ly accep ted  t h a t  
th is  b ind ing  occurs p r e d o m i n a n t l y  in the  adrenergic  nerve  
sys tem.  The m a m m a l i a n  in tes t inum conta ins  5 -hydroxy-  
t r y p t a m i n e  (5-HT) s tor ing en te rochromaf f in  cells I and in 
roden ts  the re  are also 5-HT-conta in ing  m a s t  cells 2. Certain 
cells  in t he  g landular  p a r t  of t he  ra t  s t omach  are capable  
of s tor ing monoamines  in vivo a and  some h u m a n  in- 
tes t ina l  epithelial- l ike cells s tore 1-3, 4 -d ihydroxypheny l -  
a lanine (D) in v i t ro  4. The in tes t inal  ep i the l ium and the  
in tes t ina l  g landular  cells normal ly  conta in  ne i ther  CA nor  
5-HT in chemical ly  or h is tochemical ly  demons t r ab l e  
amounts .  In the  p resen t  s tudy  t h e  b inding  of i.v. adminis-  
te red  D and  dopamine  (DA) was s tudied  in t he  d u o d e n u m  
of the  mouse  wi th  special reference to  cy top lasmic  
par t ic les  of P a n e t h  cells. 

150 mice, 20-25 g, were s tudied  The an imals  received 
no food for 24 h before  exper iments .  D and  DA (15-150 
mg/kg) were in jec ted  slowly into the  tai l  vein  of mice and  
the  an imals  were killed 10 and  30 rain, 1, 2.5, 4 and 8 h 
la ter  by  decapi ta t ion .  The f reeze-drying procedure  fol- 
lowed the  principles given by  ERXNK6 S. Duodena l  pieces, 

5 m m  in length,  including the  ent i re  t r ansverse  sect ion of 
an opened in tes t ina l  wall, were frozen in i sopentane  pre-  
cooled in l iquid n i t rogen  and dried in vacuo at  - -40  ~ 
for 2 days.  Specimens  were w a rmed  up to  room t empera -  
ture  in vacuo for 5 h and  af ter  t r e a t m e n t  in fo rma ldehyde  
vapour  der ived from p a ra fo rma l d eh y d e  for 1 h a t  80~ 
5-a sect ions  were cu t  and  the  paraf f in  wax  WaS removed  
by  xylene before f luorescence microscopy.  His tochemi-  
cally m o n o a m i n e  oxidase (MAO) ac t iv i ty  was  demon-  
s t ra ted  by  the  m e t h o d  of GLENNER et al. 6. In  inhibi t ion 
exper imen t s  of MAO mice were p re - t r ea t ed  wi th  a 500- 
mg/kg  dosis of Niamid  | 4 h before amine  adminis t ra t ion .  
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In  non- t r ea t ed  animals  yel low-f luorescent  en terochro-  
mar l in  and  m a s t  cells as well as greenish-f luorescent  nerve  
fibres were found  in t he  in tes t ina l  wall b u t  t he  ep i the l ium 
and the  g landular  cells a t  the  c ryp t s  of Lieberk t ihn  were 
devoid of monoamine  f luorescence induced  b y  formalde-  
hyde  (Figure 1). 10 min  af ter  D or DA admin i s t r a t i on  the  
whole  mucosa  of the  d u o d e n u m  tu rned  greenish-fluores-  
cent,  as shown in Figure 2. The mos t  in tense  f luorescence 
was located at  the  basal  area of in tes t ina l  glandules  and 
in the  epi thel ial  sheet  of the  villi. In  specimens  t aken  
30 min  af ter  D or DA admin i s t r a t ion  the  f luorescence in 
the  mucosa  was in general  weak, b u t  the  cy top lasm of 
P a n e t h  cells a t  the  c ryp t s  of Lieberki ihn  exhib i ted  a 
s t rong  f luorescence wi th  a condensed  greenish colour in 
coarse part icles  of the  apical  cy top la sm (Figures 3 and 4). 

D and DA accumula ted  specifically in P a n e t h  cell granules  
and occasional ly also in the  cy top lasm of en te rochromaf f in  
cells. Normal ly  the  yellow 5-HT fluorescence in t he  basal  
area of en te rochromaf f in  cells was so s t rong  t h a t  it  
obviously  quenched  the  CA fluorescence in cy top lasmic  
organelles of the  cell basis. 

The f luorescence in t ens i ty  decreased in mucosa  s t ruc-  
tures  w i th  lowering of the  D or DA doses and  wi th  
increasing of the  pos t - in jec t ion  observa t ion  t ime.  In  
specimens  t aken  1 h af ter  in ject ions  the  mucous  mem-  
b rane  was o therwise  of normal  appearance ,  b u t  s t rong ly  

�9 or modera t e ly  f luorescent  P a n e t h  cell granules  were found  
and a greenish f luorescence in adrenergic  nerve  fibres was 
more  p r o m i n e n t  t h a n  normal ly .  This was p ro b ab l y  also a 
consequence  of an up take  of D and  DA. 2.5-8 h af ter  
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D and  DA inject ions  duodena l  CA fluorescence was as in 
controls.  

Reserp ine  (5 mg/kg) admin i s t e red  24 h before D and  
DA inject ions  was no t  able to inh ib i t  t he  b ind ing  of t he  
above -men t ioned  biogenic subs tances  in P a n e t h  cells and  
had  no effect  on the  fading of the i r  fluorescence. T h e  pre- 
t r e a t m e n t  of mice wi th  Niamid|  p ro longed  the  dis- 
appearance  of admin i s t e red  drugs  in granules of P a n e t h  
cells as well as in o the r  in tes t ina l  s t ructures .  

The abi l i ty  of P a n e t h  cell granules to  b ind  CA is sur- 
prising, since, a t  least  in t he  rat ,  these  cy toplasmic  
organelles fulfil the  cri ter ia  of lysosomes :  def ined by  DE 
DOVE s. However ,  P a n e t h  cell granules have  m a n y  specific 
s ta in ing  and enzymat i c  charac ter i s t ics  and  therefore  t h e y  
canno t  be regarded  as typ ica l  lysosomes found in o ther  
t ypes  of ceils. In  the  ra t  7, as well as in the  p resen t  s t u d y  
on the  mouse,  P a n e t h  cell granules exh ib i t  h is tochemi-  
cally a MAO act ivi ty .  Obviously  the  de toxi f ica t ion  
mechan i sm of monoamines  by  MAO opera tes  in t h e  
mouse,  since the  fading of admin i s t e red  biogenic sub- 
s tances  was so rap id  and  pro longed by  MAO inhibi tors  in 
t he  p resen t  s tudy.  

The specifici ty of the  h is tochemica l  f luorescence reac- 
t ion used has  been  well es tabl ished chemical ly  9 11. The 
s imilar  accumula t ion  of D and  DA by  P a n e t h  ceils sup-  
por t s  a s imilar  b inding  m e c h a n i s m  for these  biogenic 
subs tances  b u t  t he  possibi l i ty  t h a t  D is f i rs t  conver ted  
in vivo to DA and t h a t  th is  amine  accumula tes  in P a n e t h  
cell granules is no t  excluded.  Reserp ine  is known  to  block 
the  CA storage mechan i sm in m a n y  types  of organelles of 
nervous  origin 12,13 but ,  in t he  P a n e t h  ceils of t he  p resen t  
s t u d y  as in cer ta in  o ther  cells which  normal ly  do no t  
con ta in  CA 14, reserpine  has no effect  on the  amine  b ind ing  
or fading. On the  basis of t he  p resen t  s tudy,  t he  b ind ing  
t y p e  be tween  h is tochemical ly  ident i f ied pro te in-polysac-  
char ide  m a t r i x  of g ranules :  and  admin is te red  subs tances  
remains  obscure.  

The physiological  func t ion  of P a n e t h  cells is largely 
obscure  b u t  t h e y  pa r t i c ipa te  in the  p roduc t ion  of d iges t ive  
enzymes  15. The  p resen t  resul ts  indicate  t h a t  granules m a y  
also pa r t i c ipa te  in t he  b ind ing  of biologically act ive  
amines  and  in the i r  e l iminat ion  by  oxida t ive  detoxif ica-  
t ion m e c h a n i s m  1~. 

Zusammen/assung.  Nach  spezifischer i.v. In jek t ion  wird  
gefunden,  dass  D o p a m i n  und  3 ,4 -Dioxyphenyla lan in-  
aminos/ iure im Zy top lasma  der  P a n e t h s c h e n  Zellen des 
M~useduodenums  angeh~Luft sind. W/~hrend Niamid|  das  
meis t  rasche Verschwinden  der  Fo rma ldehyd-ve ru r sach -  
t en  Aminf luoreszenz  in den  Granula  von  P a n e t h s c h e n  
Zellen verz6gerte ,  blieb Reserp in  wirkungslos.  
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R e s p o n s e  of Neuronal  L y s o s o m e s  to Anoxia  in T i s sue  Culture of M a m m a l i a n  Cerebe l lum 

Cytopathologica l  changes  in the  bra in  d u e  to  oxygen  
deficiency have  been  ex tens ive ly  s tud ied  a l though  the  
precise mechan i sm is still no t  unders tood  1. More recen t  
expe r imen t s  have  d e m o n s t r a t e d  enzyme  loss in the  bra in  
of expe r imen ta l  animals  following per iods  of anoxia  2-4. 

I t  has  also been  repor ted  t h a t  neuronal  lysosomes 
showed cy topa thologica l  changes  following exposure  to  
anoxia4,5. 

The p resen t  communica t i on  deals w i th  similar changes  
d e m o n s t r a t e d  in m a m m a l i a n  cerebellar  neurons  grown 
in t issue cul ture  as exh ib i ted  by h is tochemica l  acid 
phospha t a se  reaction.  

Material and methods. Tissue cul ture  exp lan t s  were 
m a d e  of new-born  k i t t en  cerebellar  cor tex using the  
f lying coversl ip-roller  t ube  me thod  as previously  de- 
scr ibed e s. The  cul tures  were fed once a week wi th  
n u t r i e n t  fluid consis ted of 50% Gey ' s  solution, 45% 
h u m a n  cancerous  ascitic fluid and  5% embryonic  ex t r ac t  
of 8-day-old chick embryo.  

Af te r  2-4 weeks in vi tro,  cul tures  were d iv ided into 
2 groups  (control  and exper imenta l ) .  The expe r imen ta l  
cul tures  were t hen  exposed  to  anaerobic  condi t ions  for 
t imes  ranging  f rom 30 rain to 24 h, while t he  contro l  
cul tures  con t inued  to grow under  normal  condi t ion.  

To produce  an anaerobic  condi t ion,  the  alkaline pyro-  
gallic acid m e t h o d  was used 0,1~ A co t ton  plug was pushed  
in to  t he  t e s t  tube  so t h a t  t he  upper  por t ion  of the  plug 

was 1.5 inches below the  lip of the  tube.  1 g of pyro-  
gallic acid and  1 g of sodium ca rbona te  were mixed  and  
inser ted  on top  of each co t ton  plug. A rubber  s toppe r  
was  placed t igh t ly  in the  tube  and the  b o u n d a r y  of the  
t ube  and s toppe r  was sealed wi th  paraff in.  

The  basis of the  alkaline pyrogall ic  acid me t h o d  lies 
in the  fact  t h a t  pyrogall ic acid. when  placed in alkaline 
pH,  will absorb  a large q u a n t i t y  of oxygen.  At  va ry ing  
intervals ,  cul tures  of b o t h  the  exper imen ta l  and  control  
groups were fixed in cold formol-calc ium for 5 rain a t  
4~ and  t h e n  placed in Gomori ' s  g lycerophosphate - lead  
med i u m for 30 rain a t  37 ~ After  incubat ion t h e y  were  
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