
15. I. 1965 Brevi comunicazioni - Brief Reports 33 

Irradiation Indu¢~l Neoplastic and Giant Cells 
in Earthworms 

A tumor has been induced in earthworms ( L u m b ~ u s  
terrestris L.), that  resembles the muscle tumor of verte- 
brates, termed myoblastoma i These neoplastic cells may 
arise from degenerated adult  striated muscle fibers. 
Granular cell myoblastomas contain acidophilic granules 
and have either rather large vesicular or small hyper- 
chromatic nuclei. 

These features can be demonstrated in earthworm 
myoblastomas. A few worms which had received I000 R 
23 days before sacrifice time developed masses with 
typical myoblastoma cells. The granular cells contained 
acidophilic material. Some of the cells had large vesicular 
nuclei and others possessed the small hyperchromatic 
nuclei. The striated muscle tissue had been lost. Sections 
through the seminal vesicles from a worm fixed 12 days 
after receiving 1000 R of X-irradiation showed myo- 
blastoma cells proliferating around the calciferous gland 
and eroding the dorsal muscle layers to the exterior. The 
seminal vesicles lost their normal possession of a variety 
of forms of spermatogenic cells and instead were packed 
with a solid mass of cells resembling the myoblastoma 
cells, although the acidophilic elements were absent and 
only the hyperchromatic type nuclei were present. A 
worm that  had received 400 R and killed 23 days after 
irradiation was found to have the coelum entirely filled 
with myoblastoma cells and much of the muscle tissue was 
missing. A worm that  had received only 100 R and was 
sectioned 23 days afterwards showed myoblastoma cells, 
tha t  had invaded the coelum and were seen in the lateral 
muscle tissues. Giant nuclei can also be found in the myo- 
blastoma like masses in the altered areas of the seminal 
vesicles (Figure I). Giant nuclei have been reported in the 
pharyngeal tumor of the earthworm by STOLK*,*. Giant 
nuclei were also described in 'normal '  pharyngeal epi- 
thelium by HANCOCK'. Epithelial tumors in earthworms 
have been reported by GSRSCH s which were induced by 
benzpyrene. HANCOCK l has also described several neo- 
plasms in earthworms including an example of a rayo- 
blastoma. 

Multinucleated giant cells have been seen in anaplastic 
sarcomas of rat  muscle induced with nickel s . Experi- 
mental  efforts with multinucleated giant cells were made 
by WAKAMATSU and SANKA 7. who reported on inducement 

of multiple nuclei in HeLa cells exposed to irradiation 
from Co a°. Furthermore, they showed that  the greatest 
frequency of these multiple nucleated cells occurred with 
2000 R 14 to 21 days post irradiation time. Many of these 
cells had 5 to 10 nuclei. To the writer's knowledge multi- 
nucleated giant cells in earthworms have not  been pre- 
viously reported. Multinuclested giant  cells usually oc- 
curred in the coelum of earthworms after varying doses 
and postirradiation times. Earthworms that  had received 
1000 R and sacrificed 7 days later had cells with as many 
as 40 nuclei. Figures 2 and 3 are of earthworms that  have 
received 600 R and were sectioned 12 days later. Figure 3 
is an area in the muscle, which shows degeneration with 
hyalinization present. In the area immediately above, 
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where  no muscle  fibers remain ,  the  g ian t  cells are im- 
bedded  in a region of f ibroblasts .  Such regions in the  
muscle t issue m a y  be the  site of origin for myob la s tomas .  

These responses  in i nve r t eb ra t e  t issues have  par t i cu la r  
significance,  for t h e y  are r emin i scen t  of changes  seen in 
m a m m a l i a n  t issues and  t h e r e b y  s u p p o r t  the  concep t  t h a t  
s imilar  cell m e c h a n i s m s  occur  in i n v e r t e b r a t e  pa tho logy .  
The ques t ion ,  however ,  of w h e t h e r  i nve r t eb ra t e  t u m o r s  
are ' t rue '  t umors  r emains  an issue a m o n g  cance r  biolo- 
gists. 

Zusammen/assung. Verschiedenes ,  durch  R 6 n t g e n b e -  
s t r ah lung  he rvorgerufenes  R e g e n w u r m n e o p l a s m a  erweis t  
sich den V e r t eb ra t en -Mi o b l a s t o ma  ghnlich.  In  solchen 
T u mo ren  werden  zuweilen Riesenkerne  gefunden.  Be- 
s t rah l t e  \Vi i rmer  weisen ebenfal ls  vielkernige l~iesen- 
zellen auf. 

R. L. HANCOCK 

Hulls Cove (Maine USA), .July 9, 196& 

Presence  of a S l o w - C o n t r a c t i o n  Induc ing  
Material  in Fluid Col lected f r o m  the Rat P a w  

O e d e m a  Induced by  Seroton in  

In  previous  s tudies  on ra t  p a w  oedema  we succeeded 
in d e m o n s t r a t i n g  t h a t  t he  d i f fe ren t  induc t ing  subs tances  
appea red  to  de t e rmine  the  t ime course of the  oedema  and  
also its respons iveness  to var ious  k inds  of an tagonis t i c  
drugs  1-3. These  f indings  sugges ted  the  occurrence  of 
manifo ld  processes  in th is  p h e n o m e n o n .  We decided to  
s t u d y  the  mechan i sms  involved  by  search ing  for the  
presence  of biologically ac t ive  material(s)  in the  oedema  
fluid of t he  swollen r a t  paw.  Since se ro ton in  as inducer  
resu l ted  in a larger degree of swell ing t h a n  did mos t  o the r  
induc ing  mater ia ls ,  which  fac i l i ta ted  the  collect ion of 
suff ic ient  a m o u n t s  of oedema  fluid, we dec ided  to  com-  
mence  the  inves t iga t ion  wi th  th is  k ind  of oedema.  

Male albino ra t s  (100-110 g) f rom our  own colony were  
given a s u b p t a n t a r  in jec t ion  of 2 / , g  sero tonin  c rea t in ine  
su lpha te  dissolved in 0.9% saline in b o t h  h ind  paws.  The 
in jec ted  volume was 0.1 ml  in each  paw and  cont ro l  ani-  
mals  received a cor responding  vo lume of saline. 30 rain 
af ter  the  inject ion,  a t  the  t ime  of m a x i m a l  swelling, t he  
ra t s  were sacrificed b y  decap i t a t i on ;  bo th  h ind  paws were 
cu t  off d is ta l  to  the  ta r so-c rura l  a r t icu la t ion  and  pressed  
be tween  the  rollers of a small  mangle ,  special ly con- 
s t ruc ted  for th is  purpose .  This  p rocedure  enab led  us to 
collect 0.2-0.5 ml  of fluid f rom the  two h ind  paws  of ra t s  
t h a t  were given the  s u b p l a n t a r  in jec t ion  of serotonin ,  
whereas  five or more  of t he  ra t s  which  had  received saline 
were needed  to  yield t he  same a m o u n t  of fluid. The fluid 
was s l ight ly  opa lescen t  and  fa in t ly  pinkish.  Af ter  f i l tra-  
t ion  t h rough  co t ton ,  a clear fluid was ob ta ined .  The fluid 
was  col lected and p rese rved  in a t e s t  t ube  t h a t  was im- 
mersed  in ice-cold water .  Biological ac t iv i ty  was t e s t ed :  
(a) On t h e  isolated u te rus  of  ra t s  t h a t  were g iven 0.01 mg  
of es t rad io l  benzoa t e  one  day  before r emoving  the  organ.  
The  t e m p e r a t u r e  of t he  isolated organ  b a t h  (2.5 ml) was  
kep t  a t  30°C and  Ja lon ' s  solut ion was  used as organ  b a t h  
med ium.  Sero tonin  c rea t in ine  su lpha te ,  ace ty lchol ine  
chlor ide and  syn the t i c  b r adyk in in  4 were used as reference 
compounds ,  and  LSD-25,  a t rop ine  su lpha te  and  pheny l -  
b u t a z o n e  served  as an tagonis t s ,  i n  order  to  p r even t  
t a c h y p h y l a x i s  w h e n  sero tonin  was  used,  the  admin i s t r a -  
t ion  of th is  subs tance  was  a l t e rna t ed  wi th  add i t ion  of 
aeetylchol ine.  (b) In  o the r  e x p e r i m e n t s  the  isolated 
guinea-pig i leum was  used. This  organ was suspended  in 
Tyrode  solut ion in an organ b a t h  hav ing  a vo lume  of 
2.5 ml and  kep t  a t  37°C. H i s t amine  d ihydroch lor ide  was 
used as reference subs tance  and  p h e n b e n z a m i n e  (Anter-  
gan) as specific an tagonis t .  The use of the  isolated guinea-  

pig i leum was necessary  in view of the  non- respons iveness  
of the  ra t  u te rus  to h i s t amine .  I r respec t ive  of the  use of 
e i ther  of the  isolated organs,  the  lever was loaded wi th  
0.5-0.85 g and  the  con t rac t ions  were recorded  on a 
smoked  d rum.  Tile oedema  fluid was t e s t ed  as soon as 
possible af ter  collection f rom the  paws.  

W h e n  the  isolated organs  were exposed  to Iluid col lected 
f rom paws of ra t s  receiving a s u b p l a n t a r  in ject ion of 
saline, no con t rac t ions  were observed  wi th  doses up  to  
0.3 ml. The  fluid or ig ina t ing  f rom the  swollen paws  of 
ra t s  t r e a t e d  by  s u b p l a n t a r  admin i s t r a t i on  of serotonin,  
induced  mark ed  con t rac t ions  of the  isolated organs  when  
added  in a vo lume  of 0.1 to 0.3 ml to  t he  organ  ba th .  In  
Figure  1 a record is p resen ted  d e m o n s t r a t i n g  charac te r -  
istic responses  of the  isolated r a t  u te rus  to var ious  m a t e -  
rials. I n  th is  pa r t i cu la r  e x p e r i m e n t  the  k y m o g r a p h  was 
run  a t  a h igher  speed t h a n  usual,  in order  to ob ta in  more  
d e t a c h e d  in fo rma t ion  on the  qua l i t a t ive  cha rac t e r  of t he  
responses .  Acety lchol ine  induced  i n s t an t an eo u s  con t rac -  
t ion,  whereas  w i th  se ro ton in  a sho r t  lag per iod  p receded  
the  response.  The lag per iod was even  more  p ronounced  
wi th  b radykin in ,  f u r t he rmore  wi th  th is  subs tance  the  
con t rac t ion  occurred a t  a s lower ra te  t h a n  w i t h  e i ther  
ace ty lchol ine  or serotonine .  W h e n  the  u te rus  was  chal-  
lenged wi th  t he  oedema  fluid, the  lag per iod  and  speed of 

tqg. 1. Effect of various lnaterials on the isolated uterus of the 
oestrus rat. 1 - Aeetyleholine 0.75/*g. 2 - Serotonine 0.15/2g. 3 - 

Bradykinin (synthetic) 0.02 fLg. 4 - Oedema fluid 0.1 ml. 
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