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A M S H - R e l e a s e d  S e r u m  Fac tor  A c t i n g  on  the  
B l o o d - A q u e o u s  Barr ier  of  the  Rabbi t  Eye  

I t  h a s  b e e n  shown  t h a t  genera l  a d m i n i s t r a t i o n  of 
m i c r o g r a m  doses of t he  s y n t h e t i c  m e l a n o c y t e  s t i m u l a t i n g  
h o r m o n e  (e-MSH) m a y  cause a n  increase  in t he  aqueous  
f lare  in  t h e  an t e r io r  c h a m b e r  of t he  r a b b i t ' s  eye 1. Th i s  
effect  is due  to d a m a g e  in t he  blood aqueous  b a r r i e r  wh ich  
pe rmi t s  s e r u m  p ro t e i n  in  a b n o r m a l l y  large a m o u n t s  to  
e n t e r  t he  aqueous  2. T h e  p e r m e a b i l i t y  effect  seems to  be  
l imi ted  to t he  ci l iary processes 3, and  his to logical  ev idence  
is in  f a v o u r  of the  h y p o t h e s i s  t h a t  the  basa l  (p igmented)  
ep i the l ia l  l aye r  r a t h e r  t h a n  t h e  vessels in  t he  ci l iary pro-  
cesses are p r i m a r i l y  af fected ~. 

On tile o t h e r  h a n d ,  the  s imple  e x p l a n a t i o n  t h a t  M S H  
acts  d i rec t ly  on  the  e p i t h e l i u m  is s t r ong ly  c o n t r a d i c t e d  
b y  t he  f ac t  t h a t  to  el ici t  an  effect a t  i n t r a o c u l a r  admin i s -  
t r a t i o n  of M S H  jus t  as large a m o u n t s  of the  pep t ide  are 
requ i red  as for  genera l  adm i n i s t r a t i on .  Obv ious ly  a 
r e l a t ive ly  h i g h  local c o n c e n t r a t i o n  of M S H  is n o t  suffi- 
c ien t  to  inf luence  t he  bar r ie r .  W e  h a v e  to p r e s um e  t h a t  
M S H  releases some fac to r  more  d i rec t ly  respons ib le  for 
t he  p e r m e a b i l i t y  effect. Some recen t  e x p e r i m e n t s  have  
fu rn i shed  s u p p o r t  for  th i s  hypothes i s .  R a b b i t s  k n o w n  to  
h a v e  g iven  a n  aqueous  flare increase  a f t e r  M S H  ( ' respon-  
sive')  h a v e  been  g iven  10 /~g/kg s y n t h e t i c  e - M S H  sub-  
cu taneous ly ,  a n d  90 ra in  af te r  the  in jec t ion ,  w h e n  t he  
f lare effect  has  been  well  es tab l i shed ,  b lood  has  been  
t apped .  The  se rum in doses of 2 ml  ha s  t h e n  been  g iven  
i n t r a v e n o u s l y  to 10 o t h e r  respons ive  r abb i t s .  These  ani-  
ma l s  h a v e  s h o w n  a s l igh t  (30%) flare increase  a f t e r  a 
l a t e n c y  wh ich  does no t  seem to be  s ign i f i can t ly  d i f fe rent  
f rom the  effect  a f t e r  M S H  itself. Th i s  effect  can  for 
severa l  reasons  h a r d l y  be  caused b y  the  smal l  q u a n t i t y  of 
M S H  poss ib ly  r e m a i n i n g  in the  t a p p e d  blood. R e c k o n i n g  
generous ly  on  a b o u t  a 100-fold d i lu t ion  in  t he  donor ' s  
blood, we h a v e  g iven  0.1 /~g M S H / k g  i n t r a v e n o u s l y  to 6 
of t h e  r a b b i t s  in  t h e  p rev ious  g roup  of r abb i t s .  No flare 
effect  was  observed .  S e r u m  f rom an ima l s  wh ich  h a d  no t  
received M S H  did no t  release a n y  flare effect  (15 ani-  
mals) .  W e  h a v e  p rev ious ly  obse rved  t h a t  some animals ,  
especial ly  y o u n g  ones, m a y  be  r e f r ac to ry  (non-responsive)  
to  t he  f lare effect  b y  MSH.  I f  s e rum was t a k e n  f rom such  
animals ,  a f t e r  be ing  g iven  t h e  usua l  dose of 10 #g /kg  
MSH,  no  effect  could be  el ici ted in 4 respons ive  r a b b i t s  
e i ther .  If, on  the  o t h e r  h a n d ,  se rum f rom respons ive  
an ima l s  was  g iven  to 16 non- respons ive  an i m a l s  a n  effect  
was ob ta ined .  There  seems to be a fac to r  wh ich  is released 
b y  M S H  in respons ive  b u t  no t  in  non- respons ive  animals .  
This  f ac to r  is eff icient  in b o t h  respons ive  a n d  non-  
respons ive  animals .  A rough  sepa ra t i on  b y  dia lysis  of 
se rum f rom respons ive  an i m a l s  ha s  been  pe r fo rmed .  12 ml  
s e rum f rom r a b b i t s  wh ich  h a d  been  g iven  M S H  90 ra in  
before  t a p p i n g  were d ia lysed  aga ins t  50 ml  of a physio-  
logical NaC1 so lu t ion  du r ing  24 h in a r e f r ige ra to r  a t  
+ 4~ The  d i f fusa te  was  c o n c e n t r a t e d  5 t imes .  2 inl of 
th i s  h y p e r t o n i c  so lu t ion  were g iven  i n t r a v e n o u s l y  to 5 
respons ive  r a b b i t s  w i t h o u t  a n y  effect  on  t he  flare. The  
r e t e n t a t e  was g iven  in doses of 2 ml  to  the  same  5 r abb i t s .  
The  effect  was  in f ac t  v e r y  s t r ik ing.  An  e x t r e m e l y  h i g h  
increase  in t h e  f lare dens i t y  was observed ,  c o m p a r e d  to 
wh ich  t he  effect  of t he  und ia lysed  se rum was v e r y  feeble. 
As far  as we can  see the  mos t  p robab l e  e x p l a n a t i o n  of th i s  
h igh ly  increased  effect  is t h a t  inh ib i to r s  of smal l  molecu-  
lar  size are p re sen t  in  t he  serum,  nea r ly  b a l a n c i n g  the  
p e r m e a b i l i t y  d i s t u r b i n g  factor .  

The  increased  effect  is no t  induced  mere ly  b y  s to r ing  
the  serum.  Se rum f rom r a b b i t s  g iven  MSH,  k e p t  for 24 h 
in  a r e f r ige ra to r  w i t h o u t  be ing  dialysed,  showed  on ly  an  
effect  ot t he  same  order  as the  f resh serum.  

The  flare p r o v o k i n g  fac to r  is e v i d e n t l y  the  resu l t  of the  
M S H  a d m i n i s t r a t i o n ,  since the  r e t e n t a t e  of d ia lysed  se rum 
f rom an imal s  which  h a d  no t  rece ived  M S H  was comple te ly  
ineff ic ient  in caus ing  a flare response.  The  dia lysis  proper-  
t ies  m a k e  i t  m o s t  p r o b a b l e  t h a t  a s u b s t a n c e  of a p ro t e in  
c h a r a c t e r  is involved ,  as a genu ine  fac to r  or as a carrier .  
P r e l i m i n a r y  s tud ies  us ing  gel f i l t r a t ion  w i t h  S e p h a d e x  200 
h a v e  shown  t h a t  t he  ac t ive  f ac to r  is found  in the  f i rs t  
f r ac t ion  c o n t a i n i n g  large  molecu la r  c o m p o n e n t s  5. 
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Effect on the aqueous flare intensity (ordinate, arbitrary units) of 
an intravenous it~jection of normal serum, serum from rabbits pre- 
viously given MSH, retentate and diffusate of such serum, and 10 
/~g/kg ~-MSH. The groups are represented by their mean values. 

Rdsumd. L ' i n j e c t i o n  sous-cu tan6e  de l ' h o r m o n e  syn-  
t h 6 t i q u e  cr en  dose de 10 #g /kg  p e u t  p rodu i re  chez 
le l ap in  une  a u g m e n t a t i o n  de la perm6abi l i t6  dans  l'ceil. 
Le s6rum qui  a 6t6 pr61ev6 ~ ces lap ins  c o n t i e n t  u n  fac teur  
non-d ia lysab le  e t  de g randes  mol6cules.  In jec t6  p a r  vole 
i n t r ave ineuse  ~ d ' a u t r e s  lapins,  ce f ac teu r  a u g m e n t e  la per-  
m6abi l i t6  oculaire.  
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