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happens  to  be comparab le  to the  efficiency repor ted  by  
ASKONAS and  R~IODES ~ for ra t  per i tonea l  exuda te  ceils 
phagocy tos ing  iod ina ted  haemocyanin ,  3 days  following 
beef  hea r t  infusion b r o t h  i.p. 

H a d  the  unrespons iveness  of s t ra in  X I I I  guinea-pigs to  
an an t igen  such as D N P - P L L  been due to  an inabi l i ty  to  
phagocy t i ze  it, a qua l i t a t ive  difference migh t  have  been  
expec ted  in the  cellular absorbance  of ~C-DNP1,PLLa~ 8. 
As th is  was no t  t he  case, the  s t ra in  X I I I  block inhib i t ing  
the  syn thes i s  of an t i  D N P - P L L  ant ibodies  is ev iden t ly  
' ex t ra -phagocy t ic ' .  I t  is, of course, possible to  reason t h a t  
a difference has been  obscured  in the  phagocy t i c  ac t iv i ty  
of a small,  bu t  s ignif icant  class of cells. W i t h  regard  to  
th is  possibil i ty,  the  resul ts  d e m o n s t r a t e  t h a t  such a class 
of cells, if it  existed,  represents  less t h a n  10% of all 
phagocy t i c  cells present .  A group of cells cons t i t u t ing  a 
s ignif icant ly  greater  f rac t ion t h a n  this,  would have  fallen 
wi th in  t he  range of de tec tabi l i ty .  Phagocy tos i s  of D N P -  
P L L  at  s imilar  ra tes  by  bo th  strains,  clearly does no t  ex- 

clude the  exis tence  of a metabol ic  block in s t ra in  X l I I  
macrophages  t h a t  could inh ib i t  subsequen t  process ing of 
the  ant igen.  

Rdsumd. Respec t ivemen t ,  les cochons d ' I n d e  des races 
I I  et  X I I I  immunis6s  r @ o n d e n t  e t  ne r6ponden t  pas au 
poly-L-lysine conjugu6s. Pa r  contre ,  nous  savons  qu' i ls  
sont  6galement  capables  de p h a g o c y t e r  le ~4C-DNP-PLL 
dans  la mesure  oh le sont  les cellules des exuda t s  du 
p6ritoine.  
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T h e  R o l e  o f  t h e  T h y m u s  i n  A n t i n u c l e a r  A u t o i m m u n i z a t i o n  

In  earlier expe r imen t s  1 ~ it was shown t h a t  t hy mec -  
t o m y  of the  new-born  mouse leads to t he  appearance  of 
an t inuclear  ant ibodies  in a h igh percentage  of cases. 
Other  au thors  have  also no ted  the  appearance  of auto-  
immuniza t ion  s y m p t o m s  af ter  t h y m e c t o m y ,  in mouse  
and r abb i t  ~,6-s. To explain  th is  au to immuniza t ion  two 
pr incipal  theories  were advanced :  (1) T h y m e c t o m y  m i g h t  
be direct ly  responsible  for the  format ion  of au toan t i -  
bodies if i t  is recognized t h a t  one of the  funct ions  of th is  
organ is inhib i t ion  of deve lopmen t  of a u t o i m m u n e  re- 
actions. (2) Au to - immuniza t ion  migh t  also be an indi rec t  
result  of suppress ion of the  t h y m u s  via  the  i m m u n e  
defect  following t hyn l ec tomy ,  which  pe rmi t s  invasion of 
the  organism by pa thogens  (viruses especially) t h a t  m i g h t  
be the  essent ial  cause of the  signs of au to immuniza t ion .  
To ob ta in  a rgument s  in favour  of one of these  theories,  a 
s tudy  was made  of the  appearance  of an t inuc lear  factors  
in 29 CF1 inbred mice t h y m e c t o m i z e d  at  the  age of 1 
mon th .  The ant ibodies  were de te rmined  by  the  immuno-  
f luorescence react ion on blood smears  f rom mice infected 
wi th  t r y p a n o s o m a  gambiense  according to usual tech-  
nique 9. The animals  subjec ted  to late  t h y m e c t o m y  did 
not  show any  im m une  defect  for several  months ,  bu t  f rom 
the  th i rd  mon ths  onwards  (Table i) an t inuc lear  ant i -  
bodies  were seen to develop in a m a n n e r  analogous to t h a t  
seen in t he  CF1 mice t h y m e c t o m i z e d  at  b i r th .  Never the -  
less, the  percen tage  of posi t ive  react ions  in t he  animals  
t h y m e c t o m i z e d  at  the  age of 1 m o n t h  was lower t h a n  t h a t  
found in the  CF1 mice t h y m e c t o m i z e d  at  b i r t h :  50% as 
agains t  71%. These f indings appear  to favour  hypo thes i s  
(1), d i rect  regulat ion of the  a u t o i m m u n i t y  by the  t hy mu s .  
The animals  did no t  have  the  immune  defect  seen in t he  
animals  t h y m e c t o m i z e d  at  b i r th  and invas ion of a pa tho-  
gen canno t  be used to  explain  the  au to immuniza t ion .  
The smal les t  percen tage  of animals  wi th  au toan t ibod ies  
in th is  exper iment ,  compared  wi th  the  animals  thy lnec-  
tomized  at  bir th ,  should be compared  wi th  the  resul ts  
ob ta ined  in the  pa thogen- f ree  CF1 mice t h y m e c t o m i z e d  
at  b i r th  2, where pos i t ive  results  amoun ted  to  25% only. 
I t  seems, therefore,  t h a t  a l though  an infect ion is no t  
necessary  for the  appearance  of an t inuclear  ant ibodies ,  
it  m a y  be an accessory favour ing factor.  

Again to pe rmi t  a choice be tween  the  two pr incipal  
hypo theses  proposed,  a s tudy  was made  of the  poss ibi l i ty  
of adop t ive  t r ans fe r  of the  an t inuc lear  a u t o i m m u n i t y  
appear ing  in the  animals  t h y m e c t o m i z e d  at  b i r th .  This  
was done in the  following manner .  

Table I. Antinuclear antibodies in CI;1 mice thylnectonfized at the 
age of 1 month 

Titres Nulnber of inonths after thynlectonly 
3 4 5 6 7 8 9 

8 4 6 5 5 5 6 5 
64 - - 6 6 6 4 4 
512 - 1 1 1 2 2 
Total of mice with 4 6 12 12 12 ] 2 1 l 
antiluiclear antibodies 
Total number of mice 29 27 26 25 25 24 22 
% of animals with 13.8 22.2  46.1 48 48 50 50 
antinuclear antibodies 
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Table II, Adoptive transfer of antinuclear autoimmunity 

SpedMia ]~XPERIENTIA 26/5 

Antinuclear antibody titre of 8 64 
the donors 

512 1024 1024 1024 1024 

Recipients 1 month old 
thymectomized at birth 

No. of days after transfer 

3 4 1 2 5 6 7 8 9 10 11 12 13 14 

8 8 4 2 0 8 
15 64 8 2 0 8 
25 2058 8 0 0 8 
55 4096 8 0 0 dead 
75 4096 0 0 0 

8 4 2 4 8 0 8 2 0 
64 64 2 8 8 dead 64 2 0 
dead 64 0 4 8 64 0 0 

64 dead dead dead dead dead 0 
dead 0 

The  spleen was col lected f rom a CF1 a n i m a l  t h y m e c t o -  
mized  a t  b i r t h ,  in  wh ich  a n t i n u c l e a r  an t ibod ie s  h a d  
a p p e a r e d  a t  t he  end  of severa l  m o n t h s .  T he  spleen was  cu t  
in to  4 f r a g m e n t s  of equa l  size. E a c h  of these  f r a g m e n t s  
was  i m p l a n t e d  in to  t h e  pe r i tonea l  c a v i t y  of 1 -mon th -o ld  
CF1 mice.  Two of these  r ec ip ien t  an ima l s  were n o r m a l  and  
se rved  as controls ,  t he  o t h e r  2 were mice  t h y m e c t o m i z e d  
a t  b i r th .  The  a n t i n u c l e a r  an t ibod ie s  were d e t e r m i n e d  in 
t he  rec ip ien t s  a t  t he  end  of 8 days,  a n d  t h e n  per iodica l ly  
as i nd i ca t ed  in Tab le  I I .  Seven  CF1 mice  t h y m e c t o m i z e d  
a t  birth w i t h  a n t i n u c l e a r  an t ibod ie s  se rved  as donors .  
28 mice  of 1 m o n t h  of age, 14 of t h e m  t h y m e c t o m i z e d  a t  
b i r th ,  were  used as recipients .  

I t  is seen (Table  I I )  t h a t  11 of t he  r ec ip ien t  an ima l s  
t h y m e c t o m i z e d  a t  b i r t h  h a d  a n t i n u c l e a r  a n t i b o d i e s  f rom 
the  8 th  d a y  of i m p l a n t a t i o n  onwards ,  some t imes  a t  h igh  
t i t res ,  whe reas  n o n e  of t h e  14 cont ro l s  showed a pos i t ive  
reac t ion .  A d o p t i v e  t r a n s f e r  of a n t i n u c l e a r  a u t o i m m u n i z a -  
t i on  was the re fo re  poss ible  on ly  in an i m a l s  t h y m e c t o -  
mized  a t  b i r th .  H o w  can  these  resu l t s  be  i n t e r p r e t e d  ? 
The  an t ibod ie s  found  in t h e  r ec ip ien t  mice  will o r ig ina te  
f rom a d o p t i v e  t r a n s f e r  a n d  no t  f rom a u t o i m m u n i z a t i o n  
of t h e  recipient ,  wh ich  in t h y m e c t o m i z e d  an i m a l s  can  
deve lop  on ly  a f t e r  t h e  t h i r d  m o n t h .  I t  seems t h a t  t r a n s -  
fe r red  spleen cells can  m u l t i p l y  or con t inue  to secrete  
a n t i n u c l e a r  a n t i b o d i e s  on ly  if t h e  r ec ip ien t  is t h y m e c -  
tomized .  T h y m u s  seems to h a v e  an  i n h i b i t i n g  effect  on  
t h e  a u t o i m m u n e  reac t ions .  A n o t h e r  poss ib i l i ty  is t h a t  t he  
g ra f t ed  cells m u l t i p l y  easi ly  in t h e  t h y m e c t o m i z e d  
a n i m a l s  b y  occupy ing  depopu l a t ed  t h y m u s - d e p e n d e n t  
zones in t he  an ima l s  t h y m e c t o m i z e d  a t  b i r th .  Th i s  possi- 
b i l i ty  c a n n o t  be  re jected,  b u t  t h e  resu l t s  of la te  t h y m e c -  
t o m y  of t he  CF1 mice  c o m b i n e d  w i t h  those  of a d o p t i v e  
t r a n s f e r  e x p e r i m e n t s  a p p e a r  to  f a v o u r  t he  h y p o t h e s i s  of a 
r egu la to ry  effect  of t he  t h y m u s  on a u t o i m m u n e  reac t ions .  

The  h i g h  n u m b e r  of d e a t h s  a m o n g  t he  14 rec ip ien t  
t h y m e c t o m i z e d  an ima l s  m a y  seem surpr i s ing  a n d  lead us 
to  t h i n k  t h a t  these  mice  died f rom a g ra f t -ve r sus -hos t  
r eac t ion  in r e l a t i on  to  a m i n i m u m  an t i gen  di f ference in 
t h e  i nb red  CF1. I n  fact ,  t h e  pe rcen t age  of d e a t h s  a m o n g  
those  an ima l s  is t he  s ame  as t h a t  we o b t a i n e d  in a p rev ious  
s t u d y  4 w i t h  CF1 t h y m e c t o m i z e d  a t  b i r th .  

Rec ip i en t  an ima l s  died w i t h  s y m p t o m s  of was t ing  disease, 
w h i c h  is no t  su rp r i s ing  s ince these  mice  h a d  been  t h y m e c -  
t o m i z e d  a t  b i r t h  and  t h e  spleen cells, wh ich  h a d  been  
t r a n s f e r e d  to t h e m ,  were  of no t  use  to  p r e v e n t  t h e  was t i ng  
disease since these  cells c a m e  f rom an ima l s  t h y m e c t o m i z e d  
a t  b i r t h  10. 

Rdsumd. La  t h y m e c t o m i e  chez des souris CF1 Ag6es de 
1 mois  est  suivie  c o m m e  d a n s  le cas de la t h y m e c t o m i e  
n6ona t a l e  de l ' a p p a r i t i o n  d ' a n t i c o r p s  ant inucl6ai res .  Le 
t r a n s f e r t  adop t i f  de l ' a u t o i m m u n i t 6  an t inuc l6a i re  a p p a r u  
chez  des a n i m a u x  t h y m e c t o m i s 6 s  g la na issance  n ' e s t  
possible  que si les a n i m a u x  receveurs  son t  eux-m6mes  
t hymec tomis6s .  Ces c o n s t a t a t i o n s  m e t t e n t  en 6vidence u n  
r61e possible  de contr61e des r6ac t ions  a u t o i m m u n e s  p a r  le 
t h y m u s .  
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C o m p a r a t i v e  E f f e c t s  of  S u l f h y d r y l  I n h i b i t o r s  

M e l a n o p h o r e s  

Su l fhyd ry l  g roups  h a v e  been  impl i ca t ed  in t h e  regula-  
t i on  of b o t h  m e l a n o s o m e  (me lan in  granule)  m o v e m e n t s  1, 2 
a n d  t he  process  of melanogenes i s  a, 4. The  su l fhyd ry l  inhi -  
b i t o r s  mersa ly l  2, 5 a n d  N - e t h y l  ma le imide  2 cause  in v i t ro  
d a r k e n i n g  of t h e  skill of t he  l izard  2 and  t he  frog 5 b y  
d i spers ing  me lanos om es  w i t h i n  d e r m a l  me lanophores .  
O t h e r  su l fhyd ry l  i nh ib i t o r s  such  as p a r a c h l o r o m e r c u r i -  
benzoa te ,  i odoace tamide ,  a n d  m e r c u h y d r i n  also are  said  
to  d a r k e n  frog sk ins  and,  in  add i t ion ,  are said  to  i n h i b i t  
M S H  a c t i v i t y  ~. Because  these  agen ts  a p p e a r  to  m i m i c  t he  
ac t ion  of m e l a n o p h o r e - s t i m u l a t i n g  h o r m o n e  (MSH) on  

o n  M e l a n o s o m e  M o v e m e n t s  w i t h i n  V e r t e b r a t e  

t hese  p i g m e n t  cell organel les  i t  has  been  sugges ted  t h a t  
s u l i h y d r y l  g roups  m a y  p l ay  a n  i m p o r t a n t  role in  t he  
m e c h a n i s m  of ac t ion  of M S H  2. W e  h a v e  f u r t h e r  inves t i -  
g a t e d  t he  effects of su l fhyd ry l  i n h i b i t i o n  on  b o t h  melano-  
some d ispers ion  a n d  aggregat ion .  I n  t he  p re sen t  com- 
m u n i c a t i o n  we c o m p a r e  t h e  effects of a n u m b e r  of closely 
r e l a t ed  su l fhydry l  i n h i b i t o r s  a n d  c lar i fy  t he  s t r u c t u r a l  
r e q u i r e m e n t s  necessa ry  for  such  inh ib i t ion .  

Methods and materials. The  effects  of su l fhydry l  inhi-  
b i t o r s  on  m e l a n o p h o r e  responses  of t he  frog, Rana 
pipiens, a n d  t h e  l izard,  Anolis carolimnsis, were s tudied ,  


