
15.12. 1969 Specialia 1303 

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 
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Fig. 1. Entire chick embryo subse- 
quently treated with p-aminosalieyclic 
acid not showing reversal. • 24. 

the influence of phenyl lactic acid and alanine were also 
confirmed. 

The reversal by p-hydroxy-benzoic acid and acetyl 
salicylic acid taken together with the earlier observations 
w i t h  phenylalanine, tyrosine, O-amino-benzoic acid and 
phenyl lactic acid, and the failure to effect reversal by 
p-amino-salicylic acid and p-amino-benzoate, suggest 
that  a reversal by aromatic organic acid is possible 
provided para position is either free or hydroxylated. 

I t  is l i k e l y  that  a substance derivable either from 
phenylalanine, tyrosine, ortho-amino-benzoic acid, p- 
hydroxy-benzoic acid or salicylic acid is the actual meta- 
bolite effective in the reversal of arrested morphogenesis. 

2-methyl- l ,4-naptha quinone, a substance related to 
vi tamin K, and DL-e-tocopherol (vitamin E), act in a 
comparable manner. The consideration of structural 
features of 2-methyi-1, 4-naphtha quinone and vi tamin E 
may give rise, either directly or indirectly, to a metabolite 
comparable to the one obtainable from effective aromatic 
compounds studied. 

Chloramphenicol is known to inhibit protein bio- 
synthesis either by inhibiting transfer of amino acids from 
S-IRNA to ribosomes 3 and/or by interference with uridine 
coding at m-RNA level~, 5. The toxic and/or chemothera- 
peutic effects of chloramphenicol may be on account of 
this influence. 

In the present system, the reversal has however been 
effected by substances like acetyl salicylic acid, p- 
hydroxy-benzoic acid, 2-methyl-I, 4-naphtha quinone and 
vi tamin E which are not associated, at any rate directly, 
with amino acid or protein metabolism. As suggested in 
the earlier paper, the observed reversal by several sub- 
stances is therefore unlikely to be on account of their in- 
fluence on amino acid and/or protein metabolism. 

Effective moiety appears to be one containing hydroxy 
aromatic residue and seems to be unrelated to amino 
acids or protein metabolism. This material is .likely to 
serve as a hormone or inducer and triggers the process of 
differentiation. Di-hydroxy-phenyl alanine and several 
other dihydroxy aromatic substances like adrenaline, 
serotonin, etc., are known to act as hormones and take 
part  in embryogenesis% 

The observations reported here show a distinct in- 
fluence of 2-methyl- l ,4-naphtha quinone, a substance 
related to vi tamin K and vi tamin E, which Seems un- 
related to their known role as vitamins. 

Zusammen/assung. AcetylsalicylsSmre, p-Hydroxyben- 
zoes~ure, 2-Methyl-l ,4-Naphthachinon und Vitamin E 
heben die in einem Hiihnerembryo dureh Chlorampheni- 
col bewirkte Hemmung der Morphogenese auf, w~hrend 
p-Aminobenzoes~ure und p-Aminosalicyls~ure keinen 
Einfluss auf diese Hemmung haben. 

Fig. 2. Entire chick embryo subse- 
quently treated with acetyl salieyclic 
acid showing reversal to normal devel- 
opment; also shown by subsequent 
treatment with the remaining chemi- 
cals. • 24. 
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Results and discussion. I t  is evident from the Table as 
well as the Figures that, except for p-amino-salicylic 
acid (Figure 1), all the other 4 substances tested, namely 
acetyl salicylic acid, para-hydroxy-benzoic acid, 2- 
methyl- l ,4-naphtha  quinone and DL-~-tocopherol, have 
effected reversal (Figure 2). Earlier observations regarding 
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