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Occurrence of Giant Nuclei and Pharyngeal 
T u m o u r  in the E a r t h w o r m  L u m b r i c u s  terrestris 

Recen t ly  HANCOCK 1 described g ian t  nuclei  in the  epi- 
thel ia l  cells of t he  p h a r y n x  in the  ea r thworm,  Lumbricus 
sp., or ig ina t ing  f rom Kansas  City. As these nuclei  were 
n o t  observed  in specimens ob ta ined  f rom o the r  sources, 
th is  is ce r ta in ly  a pa r t i cu la r  case. 

W e  observed  these  g ian t  nuclei  in the  epi thel ia l  cells of 
t he  p h a r y n x  in Lumbricus terrestris and  were also in a 
posi t ion to  s t u d y  a case of pharyngea l  tumour ,  in which  
par t i cu la r ly  the  g ian t  nuclei  ceils appeared  to h a v e  gro~aa. 

I n  t he  p h a r y n x  the  g ian t  nuclei  were observed  in a fair  
number ,  which  decreased towards  t he  oesophagus.  Cyto-  
met r ica l ly  t he  grea tes t  average  d iamete r  a m o u n t e d  to  
21.2 ~. The  greates t  average  d i ame te r  was 5.7 ~ in t he  
normal  epi thel ia l  cells of t i le  pha rynx .  On the  s t reng th  of 
t h e  s ignif icant  inc rease  in n u m b e r  of chromocent res  and  
in a m o u n t  of Feulgen-pos i t ive  mater ia l ,  the  g iant  nuclei  
have  p robab ly  to be considered as polyploid.  I n  general  
the  large nucleoli  were i r regular ly  shaped,  Whereas t he  
chromocent res  were easi ly observed.  

The  pharyngea l  t u m o u r  was largely composed of cells 
wi th  g ian t  nuclei  showing a d is t inc t  po lymorphy .  Mitot ic  

figures were frequent .  I n  the  nuclei  of some t u m o u r  cells, 
two  or more nucleoli  appeared  to be present .  Also in the  
g iant  nuclei  of t he  t u m o u r  cells, the  chromocent res  were 
m u c h  more c lear ly  visible t h a n  in normal  epi thel ial  cells. 

Endop lo idy  appears  to be mos t  h ighly  expressed in 
g land cells, for ins tance  in the  cells of the  pharyngea l  
g land in t he  worker  bee ~. There  is possibly a close re la t ion-  
ship be tween  the  pro te in  fo rmat ion  of these  g land  cells 
and  endopo lyp lo idy  3. In  th is  respect ,  the  increase in 
he te rochromat i c  regions and in nucleolar  organizers  m a y  
be  of f u n d a m e n t a l  impor tance .  This  relat ioriship un-  
d o u b t e d l y  plays  an  i m p o r t a n t  pa r t  in t u m o u r  genesis. 

Zusammen[assung. Beschre ibung yon  Riesenkernen  und 
einer Geschwuls t  des P h a r y n x  bei Lumbrivus terrestris. 
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Enzymatic Activity (three Dehydrogenase Sy- 
stems) of the Pharyngeal Tumour in the Earth- 

w o r m  Lumbricus terrestris 

R e c e n t l y  we s tudied  a pharyngea l  t u m o u r  in t he  ear th-  
worm,  Lumbricus terrestrisL This  t u m o u r  m a i n l y  con- 
sisted of cells wi th  g i an t  nuclei  showing a d is t inc t  poly-  
m o r p h y  and also occurr ing  in t he  normal  p h a r y n x  L2. I t  
seemed desirable t o  us to  s t udy  this  i nve r t eb ra t e  t u m o u r  
h i s tochemica l ly  for the  three  dehydrogenase  systems,  viz.  
succinic d iphosphopyr id ine  nucleot ide  (DPN) and  tr i -  
phosphop)~id ine  nucleot ide  (TPN) diaphorase  and the  
D P N - d e p e n d e n t  enzymes :  lactic,  malic,  g lutamic,  fl-hy- 
d roxybu ty r i c ,  and e thanol ic  dehydrogenases ,  according 
to  t he  me thods  of SELIGMAN, NACHLAS et  al. 8-e. The  
sect ions were  incuba ted  a t  37°C for 15 min,  some sections 
being also processed wi th  :Regaud's s ta in  7 to demons t r a t e  
the  mi tochondr ia .  

The  succinic dehydrogenase  ac t iv i ty ,  which  was pre- 
sumab ly  l inked to  the  mi tochondr ia  and the  cell mem-  
branes,  appeared  to be low in t he  pha ryngea l  t u m o u r  as 
compared  to t h a t  in t he  normal  tissues. On the  o ther  
hand,  t he  D P N  diaphorase  ac t iv i ty  was high, s imilar  to 
t h a t  in the  mos t  in tensely  s ta ined normal  cells. A l though  
this enzyme  and  t h e  I )PN- l inked  dehydrogenases  were 
l inked to t he  mi tochondr i a  and some cell membranes ,  the  
T P N  diaphorase  ac t i v i t y  appeared  to be  m u c h  lower  than  
the  DPN-d iaphorase  ac t iv i ty ,  showing a more  f inely and  
wide ly  dispersed in t r acy top lasmic  dis t r ibut ion,  which is 
sugges t ive  of the  presence of microsomes,  and  displayed a 
h igh  concen t ra t ion  in the  cell membranes .  The  g lu tamic  
dehydrogenase  a c t i v i t y  was found to be only  weak  in  t he  
t u m o u r  cells, whi le  t he  lactic,  mal ic  and  f l -hydroxy-  
bu ty r i c  dehydrogenase  ac t i v i t y  was qui te  high. The  mal ic  
dehydrogenase  a c t i v i t y  was less intense t h a n  t h a t  of t h e  
lact ic  dehydrogenase .  I n  con t rad i s t inc t ion  to  mos t  of t he  
normal  tissues, t he  a c t i v i t y  of the  e thanol ic  dehydro-  
genase could be demons t ra ted .  

As these  results,  which  are  g iven in t he  Table ,  are in 
general  in good ag reemen t  w i th  those obta ined  w i t h  some 
h u m a n  tum0urs  ~ and the  renal  adenocarc inoma of the  
oviparous  Too thea rp  Aplocheilus lineatus s, t h e y  are prob-  
ab ly  of more  general  impor tance ,  

Distribution of succinic dehydrogenase, DPN and TPN diaphorases 
and several DPN-linked dehydrogenases in the pharyngeal tumour 
of the earthworm. The enzymatic activity was graded microscopically 
on the basi~ of colour reaction in 0 to 4 by inspection of the tumour 

cells with giant nuclei and with normal nuclei. 

Succinic dchydrogenase 
DPN diaphorase 
TPN diaphorase 
Lactic dehydrogcnasc~ 

1 Malic dehydrogenase * 2 
4 Glutamie dehydrogenase a 1 

fl-hydroxybutyric dehydrogenaso 2 
4 Ethanolic dehydrogenase ~ 0 

DPN-linked dehydrogenases. 

Zusammen/assung. Drei  Dehydrogenase -Sys teme  (Sue- 
clue-,  D P N -  und T P N - D e h y d r o g e n a s e  sowie einige D P N -  
~hnliche Dehydrogenasen ,  wie die auf  Milch-, Malon-,  

• G lu tamin -  und  f l -Hydroxybut te r s~ure  sowie auf  ]kthunol 
wi rkenden  substrat-spezif ischen Dehydrogenasen)  wurden  
an einer  Geschwuls t  des P h a r y n x  des Regenwurmes  Lum- 
bricus terrestris untersucht .  

Die E n z y m a k t i v i t i i t  war  ftir die D P N -  und die Milch- 
s~ure-Dehydrogenase  sehr  hoch ;  eine mi t t le re  Aktivit~kt 
zeigten die TPN- ,  die Malons~ure- und  die f l -Hydroxy-  
but te rsRure-Dehydrogenase .  Sehr  gering war  die Reak t ion  
fiir die Succino- sowie die Glutamins i iure-Dehydrogenase ,  
wi ihrend sie fiir die Athano l -Dehydrogenase  nega t iv  aus- 
fiel. 
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