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por t ion  of the  synthesis  curves (RNA:  first  10 min  incu- 
bat ion,  D N A :  15 rain). Al though  R N A  synthesis  was 
signif icantly more depressed in 10% DMSO than  was 
D N A  (p < 0.001), the  inhibi t ion of nucleic acid synthesis, 
in general, did no t  appear  to be selective. I t  is of in teres t  
to note  that ,  in bo th  cases, r emova l  of the  drug by  wash ing  
resulted in a s ignif icant  overshoot  in synthet ic  a c t i v i t y .  

An etiologic relat ionship be tween  the  results presented 
herein, and previous studies on RNA-dependen t  pro-  
cesses has no t  been established. "Where the  inhibi tory  
effect of DMSO is acute, i t  is doubt fu l  if R N A  media t ion  
plays an i m p o r t a n t  role. Conversely,  these da t a  m a y  re- 
la te  to the  mechan i sm of DMSO act ion on cell prolifera- 
t ion, such as the  reversible inhibi t ion of f ibroblast  growth 
in cul ture  4, i ts effect on fetal  deve lopment  in v ivo  9,10, and 
its u l t ras t ruc tura l  effects on ribosomesa. 

Zusammenlassung. Es h a t  sich gezeigt, dass Dimethy l -  
Sulfoxid (DMSO) die RNA-Syn these  in Sarkom 180 
Tumorzel len  in v i t ro  hemmt .  I n  15% DMSO bet rug  die 
Synthesera te  nur  7 % der  tZontrolle. Diese H e m m u n g  war  
leicht  reversibel  du tch  einiaches En t fe rnen  des Wirk-  
stories durch Auswaschen der Zellen m i t  Tyrodes-  
L6sung. Nach  En t f e rnung  des DMSO wurde  eine leicht  
erh6hte Akt ivi tXt  der Synthese  beobachte t .  Die  Angaben 
wurden  m i t  der Kine t ik  der H e m m u n g  yon  DNA-  
Synthese  vergl ichen und ihre m6glichen ]3eziehungen zu 
anderen Wi rkungen  yon DMSO beschrieben. 
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Ant i tumor  Act iv i ty  of an Aqueous  Extract  of Amanita phalloides Fr. 

I t  was previously  shown, by  electron microscopic 
examinat ion ,  t h a t  the  earliest  evidence of a s t ruc tura l  
damage  caused by  non- le thal  doses of the  to ta l  ex t rac t  of 
Amanita phalloides Fr. occurs in the  nucleus and nucleolus, 
and tha t  i t  is in these s t ructures  t h a t  the  changes begin 
to regress; the  signs of damage  in the  cy top lasm and its 
r egress ion  occur after  nuclear  changes 1,~, Since these 
lesions seem to indicate  t h a t  the  Amanita phalloides 
ex t rac t  interferes wi th  the  metabol i sm of the  nucleic 
acids, exper iments  were per formed to de termine  if such 
an ex t rac t  migh t  have  an an t i tumour  ac t iv i ty  in rats. 

Materials and methods. Wista r  s t rain albino rats  of bo th  
sexes, weighing about  200 g were used. Yoshida  ascites 
turnout  A H  130 was inocula ted i,p. (0.3 ml  of a l iquid 
conta ining about  15•  10 a t u m o u r  cells in 1 mm3). An 
aqueous  ex t rac t  of fresh mushrooms was prepared.  The  
mater ia l  previ0usIy lyophi l ized  was di luted wi th  saline 
jus t  before use. This  solution was in jec ted  i.p. (1.5 mg/  
200 g of body  wt.). Pre l iminary  controls had  shown t h a t  
this  dose was no t  le thal  for rats.  I n  control  animals  the 
same a m o u n t  of saline was given. 

The  act ion of pure  ~-amanit ine (0.5 rag/200 g i.p.) and 
of an ex t rac t  enriched in phalloidine (30% of phalloidine) 
were also tested.  These substances were k indly  supplied 
by  Prof.  TH. WlELA~I) f rom Heidelberg:  The  ascites 
t u m o u r  cells were also examined  after  incubat ion  in 
v i t ro  a t  37 ~ respect ive ly  wi th  to ta l  mushroom extract ,  
pure  a -amani t ine  and phal loidine extract .  

Experimental. 1st Group. 7 rats  in which the  ascites 
t u m o u r  cel ls  had  been inocula ted 2 days before, were 
injected wi th  Amanita phalloides extract .  All these 
animals  died 24 h later.  

2nd Group. 19 rats  were inocula ted wi th  ascites 
t u m o u r  cells. In  10 of these animals  the  aqueous ex t rac t  
of Amanita phalloides was injected at  the  same t ime.  The  
9 control  animals  died in 2 weeks wi th  ascites. None  of the  
t rea ted  animals  died, nor  did they  develop ascites. 

3rd Group. Reduced  quant i t ies  of the  Amanita phal- 
loides ex t rac t  were g iven in different  groups of 3 rats  each. 
The  inhibi tory  ac t iv i ty  of the  ex t rac t  during the  t rans-  
p lan ta t ion  of the  t u m o u r  was present  wi th  doses of 0.75, 
0.5 and 0.3 rag. When  0.15 mg  of Amanita phalloides 
ex t rac t  was given, an ascites developed,  bu t  2 days la ter  
t han  the  controls.  

4th Group. 9 rats, in which the  Amanita phalloides 
ex t rac t  inhibi ted the  growth of the  tumour ,  were inocu- 

la ted  again af ter  10-15 days wi th  the  same dose of 
t u m o u r  cells. The  animals  did not  develop ascites. 

.5th Group. W h e n  the  t u m o u r  cells were inoculated 
wi th  pure g-amanit ine,  the  rats  showed a cutaneous toxic  
react ion and all developed ascites and died. The  inocula- 
t ion of an ex t rac t  enriched in phalloidine in 12 rats  in- 
hibi ted the  growth of the  t u m o u r  in 4 animals.  The  other  
8 rats  died wi th  ascites. 

6th Group. Expe r imen t s  in v i t ro :  (a) Controls. Af ter  
24 h of incubat ion  a t  37 ~ most  of the  t u m o u r  cells were 
still  well  preserved.  (b) Incuba t ion  wi th  Amanita phal- 
loides extract .  Af ter  1 h of incubat ion,  phenomena  of 
nuclear  picnosis and ini t ial  a l terat ions of the  cy top lasm 
were a l ready present.  Af ter  6 h the  dest ruct ion of the  
t u m o u r  cells was ve ry  pronounced and i t  was complete  
after  24 h. At  this t ime  the  normal  .cells (plasmacells, 
mesothel ia l  cells, etc.) were still preserved.  (c) Incuba t ion  
wi th  pure  ~-amanit ine.  No differences were noted be- 
tween the  ceils of this series and the  control  ones af ter  
1 h, 6 h and 24 h. (d) Incuba t ion  wi th  an ex t rac t  enriched 
in phMloidine. After  24 h numerous  t u m o u r  cells were 
still  present  and well preserved.  However ,  some cells 
showed init ial  signs of nuclear  and cy top lasmat ic  damage.  
I t  was observed that .  only a few cells were complete ly  
destroyed.  

Discussion. These exper iments  show t h a t  an aqueous 
ex t rac t  of Amanita phalloides at  cer ta in  doses inhibi ts  the  
implan ta t ion  of the  ascites t u m o u r  cells; whereas  it  has 
no an t i tumora l  ac t iv i ty  when given af ter  the  develop- 
m e n t  of the  tumor .  The  ra ts  in which the  Amanita phal- 
loides ex t rac t  has inhibi ted the  t u m o u r  do not  develop the  
t u m o u r  even when a second inoculat ion is performed.  
This seems a t t r ibu tab le  to a phenomenon  of act ive  im- 
munizat ion,  similar  to wha t  happens  wi th  o ther  experi-  
men ta l  techniques  (cryolization 3 or irradiation, wi th  
be ta t ron  ~/. The  an t i tumora l  ac t iv i ty  does not  seem linked 
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to  the  2 ma jo r  tox ins  of th is  m u s h r o o m :  the  a -amani t ine  
and  the  phal loidine.  

In  a recen t  paper ,  which  we have  seen af ter  our  experi-  
m e n t s  were per formed,  I~:EKAWA et al. 5 wer~ able to show 
an a n t i t u m o u r  ac t iv i ty  of an aqueous  ex t r ac t  of edible 
mushrooms.  The act ive  a n t i t u m o r a l  mate r ia l  was sug- 
ges ted by  chemical  analysis  to  be a polysacchar ide .  At  
th is  m o m e n t  we do no t  know if the  an t i t umora l  f rac t ion  
of the  A manila phalloides is also a polysacchar ide .  

Riassunto. L ' e s t r a t t o  to ta le  ecquoso di Amanila 
phalloides Fr.,  se sommin i s t r a to  in dose non  letale, 
inibisce il t r ap i an to  del t umore  asci te  di Yoshida  A H  130 
nel ra t to .  Tale attivitb, non  d i p e n d e  nb dalla e - aman i t i na  

ng dalla falloidina. I r a t t i  cosi t r a t t a t i  sono imnmnizza t i  
cont ro  a l t re  inoculazioni  d i  ascite. L ' a t t i v i t~  inibi tor ia  
della A manila phalloides ~ confe rma ta  con r icerche in 
vi tro.  
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T. IKEKAWA, N. UEHAEA, Y. MAEDA, M. NAKANISFII and F. 
FUKUOKA, Cancer Res, 29, 734 (1969). 

Comparative Study by Scanning Electron Microscopy of Synovial Surfaces of Four Mammal ian  
Species 

Recen t  evidence 1 ob ta ined  by  scanning  electron p re sumed  to  represen t  a re la t ionship  be tween  s t ruc tu re  
mic roscopy  has shown t h a t  t h e  adipose  and  areolar  and  funct ion  c o m m o n  to  mos t  m a m m a l i a n  synovia l  
synovia l  t issue of m a n  displays  a surface p a t t e r n  in joints .  
which  large num ber s  of b lun t  processes of app rox ima t e l y  
50 ~zm d i ame te r  cover  the  macroscopic  synovia l  villi 
(Figure 1). The shape  of these  processes,  which  resemble  
the  t ips  of a cluster  of f ingers or the  rubus ideaus surface, 
is a p p a r e n t l y  de t e rmined  by  the  under ly ing  fa t  cells; 
and  dissected adipose t issue (Figure 6) displays  a p a t t e r n  
which  closely resembles  t h a t  of the  synovia l  tissue. By 
cont ras t ,  the  surfaces of t he  ar t icular  hya l ine  and fibro- 
cart i lages of synovia l  jo in ts  in m a n  and  o ther  m a m m a l s  
are covered by  numerous  shallow pi ts  of app rox ima t e l y  
20-40 >m d iame te r  ~-8. 

The  evidence p resen ted  in th is  pape r  demons t r a t e s  t h a t  
a surface p a t t e r n  of b lun t  synovia l  processes similar  to 
t h a t  ident i f ied  in m a n  can be seen in a t  least  3 o ther  
m a m m a l s :  pig, r abb i t  and  rat .  The p a t t e r n  is therefore  

Fig. 2. Human synovial tissue. Field from same specimen seen at 
higher magnification. Occasional, discrete cells, possibly lympho- 
eytes, seen on synovial surface at upper right. • 1020. 

Fig. 1. Human synovial tissue. Broad convex surfaces of synovial 
villi covered by flat, finger-tip processes of pentagonal shape each 
measuring approximately 50 [zm in diameter. Compare with Figures 
3, 4 and 5. • 140. 
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