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The action of antibodies against two lenticular antigens (~-  and ~-crystall in) on the cranial  part  of 
18-h chick embryos  led to complete inhibition of development of the eye. During the action of antibodies 
on the cranial  par t  of 24-h embryos,  development of the eye was disturbed to some extent and inhibited. If 
antibodies were injected into the yolk, less marked disturbances of development were observed. 

In the course  of embryonic development of t issues and organs of animals,  besides morphological  dif-  
ferentiation, differentiation of the antigenic proper t ies  of the t issues  is observed [1, 2, 5, 7, 10, 12]. It is 
considered [5] that antigens exert  some action on the course  of morphogenetic p rocesses .  For  this reason, 
one approach to the elucidation of the morphogenetic role of antigens is to study the action of t issue ant i -  
bodies blocking the corresponding antigens on the development of t i ssues  and organs containing these ant i -  
gens [6, 8]. Exper iments  on chick embryos  [4, 9, 11] have shown that developmental anomalies of the eye 
of chick embryos  take place as a resul t  of the action of anti lenticular antibodies. However, all invest iga-  
tions of this cha rac te r  have been undertaken, or  even at la ter  stages.  Only in one investigation was an a t -  
tempt made [11] to study the action of antibodies against the individual crys ta l l ins  of the lens. 

In the present  investigation the role of antigens (crystallins) of the lens was studied at different stages 
of formation of the eye by blocking them with antibodies against c~- and 6-crys ta l l ins .  

E X P E R I M E N T A L  M E T H O D  

Experiments  were car r ied  out on chick embryos of the Russian White breed at 18 and 24 h of incuba- 
tion. The lens was used as the tes t  object. Ant isera  were obtained in rabbits.  A saline t issue extract  of 
the lens of an adult chicken, made up in a dilution of 1 : 5, was injected once, intraperitoneaI]y,  into a r a b -  
bit in a dose of 5 ml. Blood was taken on the l l t h  day af ter  injection. The result ing ant i sera  were identi- 
fied by the r ing-precipi ta t ion test, by Ouchterlony, s double diffusion test, by Osserman,  s identity test, and 
by immunoelect rophores is  [10]. The resul ts  showed that ant isera  against the lens of adult hens reacted 
with identical antigens in the r ing-precipi ta t ion test  in a dilution of 1 : 200,000. Analysis of these ant isera  
by immunoelect rophores is  showed that they form two precipitation bands: one against a=c rys t a l l i n  and 
one against 5-crystal l in .  In Ouchterlony's  test,  when comparing ant i serum against  the lens of an adult 
chicken with highly concentrated (1 : 2) antigens f rom the brain, liver, heart ,  kidney, and  serum of an adult 
chicken, only one very feeble precipitation band appeared, and only with antigen f rom the brain.  Ouchter-  
lony 's  tes t  showed that 5-crysta l l in  gives a band of identity with antigen f rom adult chicken brain.  

Intact embryos  of the same period of incubation and embryos  t reated with blood se rum of unimmun- 
ized rabbits  served as controls .  Subsequent analysis  showed that development of the eye of chick embryos  
took place under the influence of normal  se rum in the same way as development of the eye in intact em-  
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Fig .  1. Act ion of ant ibodies  for  48 h on 18-h chick e m b r y o s :  a ) C r a -  
nial  end of embryo;  b) control ;  c) yolk.  C a r a z z i ' s  hematoxyl in ,  
coun te r s t a ined  with eosin,  70• 

b ryos .  F o r  th is  r eason ,  during the desc r ip t ion  of the subsequent  t e s t s ,  only chick e m b r y o s  under the inf lu-  
ence of no rma l  s e r u m  wil l  be d e s c r i b e d  as the control .  

Before  the expe r imen t  eggs incubated for  the r equ i r ed  t ime  were  examined in the ovaseope  and the 
posi t ion of the a i r  chambe r  noted on the shel l .  Next, using ophthalmic s c i s s o r s ,  windows were  made in the 
region of the a i r  c h a m b e r  in the a l c o h o l - s t e r i l i z e d  eggs,  The shell  m e m b r a n e  was r emoved  with ophthalmic 
fo rceps  and the v i te l l ine  membrane  over  the embryo  detached.  Next, a p iece  of f i l te r  paper ,  measu r ing  
1 • 1 mm 2, soaked in an t i s e rum,  was p laced  on the c ran ia l  pa r t  of the embryo,  or  an inject ion of 0.1 ml 
a n t i s e r u m  was given into the yolk.  The windows were  covered  with shell ,  paraff in  wax was poured on, and 
the eggs were  r ep l aced  in the incubator .  The e m br yos  were  inspected  48 h a f te r  in ject ion of a n t i s e r u m .  
The embryos  were  fixed in Bouin 's  fluid, embedded in paraff in  wax, and h is to logica l  sec t ions  were  cut to 
a th ickness  of 5-6 #. The sec t ions  were  s ta ined with Carazz i ,  s hematoxyl in  and coun te r s t a ined  with eosin.  

E X P E R I M E N T A L  R E S U L T S  

In c a s e s  when the c r a n i a l  end of 18-h chick embryos  was t r e a t e d  with a n t i s e r u m  adso rbed  on f i l t e r  
paper ,  a f t e r  fu r the r  incubation for  48 h c o n s i d e r a b l e  d i s tu rbances  in deve lopment  oI the eye  w e r e  obse rved  
in the embryos  (Fig.  t a ) .  W h e r e a s  in cont ro l  e m b r y o s  at  this  per iod  of incubation (18 + 48 h) the lens  with 
the p r i m a r y  l en t i cu la r  f i be r s  we re  formed (Fig. lb) ,  in the exper imen ta l  an ima l s  fo rmat ion  of the lens,  or 
even of the optic cup could not be obse rved  in any of the five ca se s .  Fo rma t ion  of both optic cup and lens 
was obse rved  48 h a f t e r  inject ion of a n t i s e r u m  into the yolk of embryos  at  the same per iod  of development ,  
but des t ruc t ion  of the p r i m a r y  l en t i cu la r  f ibers  was  p re sen t  in the lenses  of these  embryos ,  the neura l  and 
p igmented  l a y e r s  of the p r i m i t i v e  re t ina  were  much th inner  than in the control ,  and the i r  ce l l s  were  more  
loose ly  a r r a n g e d  (Fig. l c ) .  

In the cont ro l  chick embryos  at  24 h of incubation, t r e a t e d  with no rma l  s e r u m  for 48 h, the format ion  
of p r i m a r y  l en t i cu la r  f ibe r s  was obse rved  in the lens (Fig. 2a), the optic cup cons i s ted  of two l a ye r s ,  and 
the neura l  and pigmented l a y e r s  were  we l l -de f ined  and in c lose  contact  with each other .  In the eyes  of the 
expe r imen ta l  embryos  at  the same per iod  of development  (24 + 48 h), t r e a t e d  with a n t i s e r u m  adso rbed  on 
f i l t e r  paper  and appl ied to the c ran ia l  pa r t  of the embryo,  only invagination of the lens  plaeode had occur red ,  
the optic cup cons i s t ed  of only one l aye r ,  and the pigmented l a y e r  was absent  (Fig. 2b). When a n t i s e r u m  
was injected into the yolk of the chick embryos  (Fig. 2c), deformat ion  of the optic cup was observed ,  the 
neura l  l a y e r  was i l l -def ined ,  and des t ruc t ion  of the p re sumpt ive  l en t i cu la r  f ibers  took place  in the pinched 
off lens ves i c l e .  

It can thus be concluded f rom these  r e s u l t s  that  ant ibodies  exe r t  a subs tant ia l  effect on the deve lop-  
ing eye t i s s u e s  of the chick embryo .  The c h a r a c t e r  of act ion of the ant ibodies  depends on the age of the 
embryos  and the method of admin i s t r a t i on  of the ant ibodies .  If ant ibodies  a r e  in jected into e m b r y o s  at  
e a r l i e r  s tages  of development  (18 h of incubation), the i r  act ion is more  powerful  (complete absence  of d e -  
velopment  both of the optic cup and of the lens) .  The same t r ea tmen t  appl ied  to embryos  at l a t e r  s t ages  of 
development  (24 h) led to only s l ight  anomal i e s  in the development  of the eye.  Ant ibodies  appl ied d i r ec t ly  
to cranial part of the embryo and acting at the moment of application have a stronger effect than antibodies 
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Fig. 2. Action of antibodies ~or 48 h on 24-h chick embryos :  
a) Control;  b) c rania l  par t  of embryo;  c) yolk. Carazz i ,  s h e m a -  
toxylin, counters ta ined with eosin, 70• 

injected into the yolk, in which case  they reach  the c rania l  par t  of the embryos  not immedia te ly ,  but a f t e r  
a ce r ta in  interval ,  and a lso  in lower  concentrat ion.  

The resu l t s  of these exper iments  can be regarded  as evidence that antibodies exer t  an effect  on m o r -  
phogenetie p r o c e s s e s  by blocking the synthesis  of the cor responding  antigens.  This suggests  that the t i s sue  
antigens play a definite ro le  in organ differentiat ion.  It is difficult at p resen t  to say whether  these antigens 
influence the course  of organogenes is ,  by bringing about the ~'morphogenetic immunity r e s p o n s e ,  [3], or  
whether ,  as  definite chemica l  subs tances  (in this case  crys ta l l ins) ,  they act  on b iochemica l  p r o c e s s e s  a s -  
sociated with the regulat ion of morphogenes i s  [5]. 
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