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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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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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Methods. Hip and knee joints  f rom freshly killed rabbi ts  
and rats  were opened and dissected wi th  the  aid o5 a 
binocular  l ight  microscope. Mater ia l  f rom pig joints  was 
obta ined 6-12 h after  slaughter.  The  exposed synovia l  
surfaces were ident i f ied by  i nc iden t  l ight  microscopy,  
or ientated,  r emoved  f rom the  joints  and plunged into 
ice-cold buffered osmium te t roxide  a t  pI-t 7.3. Af te r  
f ixation,  the  specimens, which var ied  in size f rom 4 to 
5 m m  3 to approx imate ly  8-9 m m  3, were dehydra ted  by  
progression th rough  graded s t rengths  of alcohol, coated 
wi th  carbon and wi th  gold-pal ladium alloy and examined  
in a Cambridge  In s t rum en t  Company  'S tereoscan '  
scanning electron microscope at  magnif icat ions  ranging 
f rom • 20 to • 10,000. 

Results. Clearly defined pa t te rns  of b lun t  processes 
were recognized on the  synovia l  vil lous surfaces of the  
knee joints  of pig, r abb i t  and ra t  (Figures 3-5). The  
processe s ranged ill d iameter  f rom 50-60  ~m in the  
freshly preserved rabb i t  and ra t  tissue, to 110-125 am in 
the  pig. Unde r  inc ident  l ight  microscopy an impression 
was gained t h a t  small  vascular  channels  ran  in an orderly 
manner  be tween  the  prominences  a t  the  base of the  
shallow channels  which demons t ra ted  thei r  outlines. A 
superficial  resemblance to the  exposed, dissected surface 
of adipose t issue (Figure 6) was noted.  The  synovia l  
t issue examined  was main ly  of adipose type  and under-  
lying fa t  p resumably  influenced the  surface pat tern .  The  
synovia l  processes closely resembled those recognized in 

Fig. 3. Pig synovial tissue. Regular pattern of prominences of 
finger-tip shape shown on surface. Tissue, unlike human (Figures 1, 
2) was not collected immediately at death and finer pattern of 
irregularities may be artefaetual. • t70. 

Fig. 5. Rat synovial tissue. General pattern of processes on synovial 
surface is extremely similar to that found in man (Figures 1, 2), pig 
(Figures 3, 4) and rabbit. • 215. 

Fig. 4. Pig synovial tissue. Higher power view of tissue displayed in 
Figure 3. Many dimpled pits, resembling red blood ceils, mark 
surface of shrunken synovium, x 260. 

Fig. 6. Rabbit adipose tissue. For comparison with synovial surface, 
to demongtrate that main factor responsible for surface pattern ot 
synovial finger-tip processes could be arrangement of underlyin~ 
fatty tissue. X 110. 
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c o m p a r a b l e  s i t ua t i ons  in  t he  h u m a n  knee  j o i n t  1. Super-  
imposed  on  t h i s  p a t t e r n  were  s c a t t e r e d  par t ic les  of  
cel lular  debris ,  occas ional  i n t a c t  red  b lood  cells, t h e  
p resence  of wh ich  se rved  to  con f i rm  t h a t  f i xa t ion  a n d  
d r y i n g  h a d  no t  caused  excess a r t e f a c t u a l  d i s to r t ion ,  a n d  
i r r egu la r  aggrega tes  of w h a t  was  a s s u m e d  to be  de- 
n a t u r e d  a n d  depo lymer i zed  synov ia l  fluid.  

Discussion. The  syn the t i c ,  sec re to ry  a n d  p h a g o c y t i c  
ac t iv i t i es  of synov ia l  cells are  we l l -known 9. T he  secre t ion  
of synov ia l  fluid,  t h e  release f rom synov ia l  b lood  vessels 
of t h e  m e t a b o l i t e s  essent ia l  for  t h e  su rv iva l  of t he  
a v a s c u l a r  a r t i c u l a r  ca r t i l age  a n d  t h e  need  to  a d a p t  
spa t i a l ly  to  changes  in t he  i n t e r n a l  surface  s t r u c t u r e  of 
t h e  j o i n t  d u r i n g  m o v e m e n t  are  be l ieved  to  be  3 of t h e  

m a i n  reasons  w h y  t he  ad ipose  a n d  a reo la r  synov ia l  
surfaces  e x a m i n e d  are d isposed in coarse  folds covered  
w i t h  t h e  fine, b l u n t  vi l l i  descr ibed  in th i s  paper .  P rev ious  
i nves t i ga t i ons  h a v e  shown  t h a t  t h e  m a i n  a r t i cu l a r  
ca r t i l ag inous  surfaces  of man ,  pig, guinea-pig,  r a t  a n d  
r a b b i t  are  all  covered  qu i t e  u n i f o r m l y  b y  shal low 
hol lows which  are  be l ieved to p l ay  a n  i m p o r t a n t  role in  
r e t a i n i n g  l u b r i c a t i n g  synov ia l  f luid in  pools  d u r i n g  j o in t  
m o v e m e n t  6. I t  now  appea r s  t h a t  t h e  synov ia l  j o in t s  of 

these  an ima l s  sha re  a surface  a r r a n g e m e n t  of t he  synov ia l  
processes  10. 

Zusammen/assung. Die Oberf l / ichen de r  Gelenke  v o n  
Mensch,  K a n i n c h e n ,  Schwein  u n d  R a t t e  zeigen e lektro-  
n e n m i k r o s k o p i s c h  feine zo t t ena r t i ge  13ildnngen. D a n e b e n  
f inden  sich s u c h  le ichte  Ver t i e fungen .  Diese ]3i ldungen 
s ind fiir eine gleichm~ssige Ge l enkbewegung  yon  Wich t ig -  
keit .  
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F u r t h e r  O b s e r v a t i o n s  on the Mode  of Act ion  of C h l o r a m p h e n i c o l  on the Chick  M o r p h o g e n e s i s  

I n  our  ear l ie r  s tud ies  1 on  t h e  r eve r sa l  of t he  i n h i b i t o r y  
in f luence  of c h l o r a m p h e n i c o l  on  t h e  morpbogenes i s  of 
ch ick  embryo ,  i t  was  obse rved  t h a t  ce r t a in  a r o m a t i c  sub-  
s t ances  b r i n g  a b o u t  t he  reversal .  I n  c o n t i n u a t i o n  of these  
o b s e r v a t i o n s  a n d  to  p robe  f u r t h e r  i n t 6  t he  m e c h a n i s m  of 
ac t ion  of ch lo ramphen ico l ,  t h e  possible  reversa l  of t he  
a r r e s t ed  morphogenes i s  of ch ick  embryo ,  w i t h  a d d i t i o n a l  
s u b s t a n c e s  was  inves t iga ted .  

Materials and methods. Fer t i l i zed  eggs of w h i t e  l eghorn  
hens  were i n c u b a t e d  a t  37.5~ to  o b t a i n  a de f in i t ive  
p r i m i t i v e  s t r e a k  s tage  as in  t he  p rev ious  work.  R o u t i n e  
p r e c a u t i o n s  of s t e r i l i za t ion  of t h e  g lassware  a n d  au to-  
c l av ing  of t h e  so lu t ions  used in t h e  cu l t u r i ng  of t he  
e m b r y o s  were t aken .  T he  p rocedure  as descr ibed  pre-  
v ious ly  2 was fol lowed for  e x p l a n t i n g  t h e  ch ick  embryos ,  
and  t h e  s ame  c o n c e n t r a t i o n  of c h l o r a m p h e n i c o l  (0.2 m g /  
ml) was  used. Af te r  6 h of i n c u b a t i o n  w i t h  c h l o r a m p h e n i -  
col, t h e  e m b r y o s  were w a s h e d  free of t h i s  s u b s t a n c e  a n d  

s u b s e q u e n t l y  t r e a t e d  w i t h  P a n n e r  C o m p t o n  Sal ine (PC 
Saline), m o u n t e d  a n d  f u r t h e r  i n c u b a t e d  for 20-22 h. 
These  se rved  as controls .  

E m b r y o e s  s u b s e q u e n t l y  t r e a t e d  w i t h  t he  fol lowing 
chemica ls  se rved  as e x p e r i m e n t a l  sub jec t s :  (1) Ace ty l  
salicylic ac id ;  (2) para-amino=salicylic acid;  {3) para- 
h y d r o x y - b e n z o i c  ac id ;  (4) 2 m e t h y l - l - 4 - n a p h t h a  qu inone  
a n d  (5) DL-a-tocophero1 ( v i t a m i n  l?;). W i t h  t h e  excep t ion  
of t he  las t  chemical ,  all t h e  chemica ls  h a d  a c o n c e n t r a t i o n  
of 0.3 mg/ml .  The  las t  chemical ,  DL-e-tocopherol  h a d  a 
c o n c e n t r a t i o n  of 0.45 mg/ml .  
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Percentage abnormalities caused by chloramphenieol and their subsequent reversal with chemicals 

Set No. No. of embryos % of abnormal 
treated with embryos 
chloramphenieol 

No. of chloramphenieol-treated embryos 
subsequently treated with: 

% of embryos showing 
normal development 
(reversal effect) 

1 26 80 

2 21 80 

3 24 100 

4 24 79.1 

5 24 100 

Acetyl salicylic acid - 28 

Pars-amino-salicylic acid - 19 

Para-hydroxy-benzoir acid - 24 

2-methyl-l,4-naphtha-quinone - 22 

DL-~-tocophero1 -- 23 

82 

1 6  

91.6 

86 

78.7 


