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I n t r a m u s c u l a r  and, in p a r t i c u l a r ,  r e t robu lba r  injection of ch lo rp romaz inc  into rabbi ts  lowers  the con-  
cen t ra t ion  of RNA and pro te ins  in ce r t a in  e l emen t s  of the re t ina .  The ~ e a t c s t  changes a r e  observed  in the 
b ipo la r  ce l l s  and ce l l s  of the ganglionic l ayer .  These  changes a r e  accompanied  by lowering el  ophthalmo-  
tonus and d i s tu rbance  of visual  function. 

To elucidate the mechanism of action of chlorpromazine on functions of the eye a histochemicaI study 
was made of the distribution of nucleic acids and proteins, substances closely connected with visual func- 
tion [1, 2], in the retina. 

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

E x p e r i m e n t s  wore c a r r i e d  out on 20 sexua l ly  ma tu re  ~ b b i t s  subdivided into four groups: the animals  
of group 1 r e c e i v e d  c h l o r p r o m a z i n e  i n t r a m u s c u l a r l y  in a dose of 10 m g / k g  dai ly for  three  days,  the r ab -  
bi ts  of group 2 r ece ived  c h l o r p r o m a z i n e  in a dose of 20 m g / k g  i n t r a m u s c u l a r l y  for  three  days ,  those of 
group 3 r ece ived  I0  m g / k g  i n t r a m u s c u l a r l y  for  30 days ,  and the ~ b b i t s  of group 4 rece ived  2 m g / k g  ch lo r -  
p romaz ine  by r e t r o b u l b a r  inject ion dai ly  for three  days.  Control  an ima l s  rece ived  injections of phys io lo~ca l  
sa l ine  in a dose of 0.5 ml  at  the s a m e  t imes  and by the s ame  methods .  The eyes  of alI  an imals  :: 'ere cnu-  
c l e a t ed6  h a f t e r  the l a s t  inject ion.  

In all  e x p e r i m e n t s  a t tent ion was d i rec ted  toward the a n i m a l s '  behavior ,  the ophthalmotenus and, a f t e r  
r e t r o b u l b a r  inject ion of c h ! o r p r o m a z i n e ,  the s ta te  of the a n t e r i o r  por t ion  of the eye.  

His to logica l  m a t e r i a l  was s ta ined  by B r a c h e t ' s  method for  RNA, by Feulgen ' s  method for  DNA, and by 
the Daaie l l l  t e t r azo l ium reac t ion  fo r  total prote in .  

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

A f t e r  admin i s t r a t i on  of ch l o rp rom az i ne  in a dose  of l0 m g / k g  for  three  days the an imals  became in-  
ac t ive  and d rowsy  and the i r  defensive and feeding r e f l exes  were  depressed .  The in t raocu la r  p r e s s u r e  
fel l  by 3-4  m m  Hg i n  the cou r s e  of 2-4 h. In the pho to reccp to r s  of the re t ina  a dec rea se  in concentra t ion 
of RNA and amino  ac ids  was found in the inner segmen t s  of the rods  and cones,  while in the nuc leoc) lo -  
p l a s m i e  p a r t  of these ce l l s  the concent ra t ion  of the subs tances  inves t iga ted  showed negligible changes.  
In the inner  nuc lea r  and ganglionic l a y e r s  the number  of cel ls  showing signs of h} :~chromia  was g r e a t e r  
than in the control  ~minly  on account  of sinai[  and m e d i u m - s i z e d  b ipolar  and ganglionic cel ls  with a lowered 
concent ra t ion  of RNA and amino  ac ids  in the i r  cy top lasm.  

Af te r  admin i s t r a t i on  of ch l o rp rom az i ne  in a dose of 20 m g / k g  for  three  d a ~ ,  ~ e  an imals  were very  
d rowsy  fo r  4-5 h. T h e i r  i n t r a o c , d a r  p r e s s u r e  fell by 4-6 m m  Hg, re turn ing  to its o r i ~ n a l  level a f t e r  6-8 h. 
In the l a y e r  of pho to recep to r s  of the re t ina ,  individual swoIlen cel ls  and cel ls  with g ranu la r  degenerat ion 
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Fig.  1. Dis t r ibut ion of RNA (Brache t ' s  method) and p ro te ins  (Daniell i 's  t e t razo l ium react ion)  in s t ruc tu ra l  
e l emen t s  of the reti~m under normal  conditions and a f t e r  injection of ch lo rp romaz ine ,  a) Distr ibution of 
RNA in control  an ima l s ;  b ) d i s t r i b u t i o n  of RNA a f t e r  i n t r a m u s c u l a r  injection of eh lo rp romaz ine  in dose of 
20 m g / k g  for  three  (~ys ;  c) d is t r ibut ion of RNA a f t e r  r e t r o b u l b a r  injection of ch lo rp romaz ine  in dose of 
2 m g / k g  fo r  th ree  days;  d) d is t r ibut ion of pro te ins  in control  an imals ;  e) dis t r ibut ion of prote ins  a f t e r  i n t r a -  
m u s c u l a r  inject ion of c h l o r p r o m a z i n e  in dose of 20 m g / k g  for  three  days; f) dis t r ibut ion of p ro te ins  a f t e r  
r e t r o b u l b a r  inject ion of ch l o rp rom az i ne  in dcse 2 m g / k g  for  three  days.  Object ive 20, ocu la r  10. 

of the rods  and cones  were  found. Thc concentra t ion  of RNA and amino acids  in  the rods  and cones v, a s  
lowered  to a much g r e a t e r  degree  (Fig. l a ,  b, d, e) than a f t e r  admin i s t r a t ion  of ch lo rp romaz ine  in a dose 
of 10 m g / k g .  A d e c r e a s e  in concent ra t ion  of RNA and amino acids  was a l so  obse rved  in the n u c l e o - c ; t o -  
p l a s m i c  r e , o n .  The swollen cel ls  were  p a r t i c u l a r l y  def ic ient  in RNA and amino ac ids ,  while the g ranu la r  
debr i s  of the degene ra t ed  rods  and cones gave a m o r e  intensive reac t ion  for  pro te ins .  

In the inner  nuc lea r  and ganglionic l aye r s  vacuolat ton and swell ing of tl{e cel ls  and the i r  nuclei with 
evidence of c h r o m a t o l y s i s  were  obse rved .  H y p e r c h r o m i c  ce i l s  w e r e  absent .  Compared  with the cont ro ls ,  
the m e d i u m - s i z e d  and sma l l  ganglionic cei ls  showed cons iderab le  changes.  Against  a background of a 
genera l  fall  in concent ra t ion  of RNA and pro te in  in the 'nerve ce l l s ,  a pa r t i cu l a r ly  marked  dec r ea se  in the i r  
concent ra t ion  was found in the hydropic  cel ls .  The concentra t ion  of RNA in the nucleolus and of amino 
ac ids  in the k a r y o p l a s m  and nucleolus was app rec i ab ly  reduced,  so that the nucleus became  p a I e r  than usual .  
A . d e c r c a s e  in in tensi ty  of the reac t ion  for  amino  acids  was a l so  obse rved  in the amorphous  ground sub-  
s tance .  The changes  desc r ibed  were  accompan ied  by absorp t ion  of ye l lowish-brown pigment  by the re t ina  
and its neuronophagy  by h lue l l e r ' s  ce i l s .  

Af t e r  admin i s t r a t i on  of ch lo rp romaz ine  in a dose of 10 m g / k g  dai ly for  30 days ,  during the las t  10- 
15 days the gene ra l  r eac t ion  and the s ta te  of ophthalmotonus were  a lmos t  indist inguishable f rom those in 
a n i m a l s  r ece iv ing  the drug in a dose of 20 m g / k g  for  three  days.  However ,  during l o n g - t e r m  a d m i n i s t r a -  
tion no s igns  of acute  degenera t ion  of the ce l l s  or  of p igment  absorp t ion  were  found. 

Af t e r  three  r e t r o b u l b a r  injections of ch lo rp romaz ine  in a dose of 2 m g / k g  the degree  of d rows iness  
co r r e sponded  to the s ta te  of the an ima l s  a f t e r  i n t r a m u s c u l a r  injection of the drug in a dose of 20 m g / k g ,  
but the fall  of ophthMmotonus was much g r e a t e r  (by 5-10 mrr Hg), and its initial level in some cases  had 
not been rega ined  even a f t e r  24 h. In the l a y e r  of pho to reccp to r s ,  bes ides  a d e c r e a s e  in concentra t ion of 
RNA and amino  acids  (Fig. l c ,  f) numerous  cei ls  with well m a r k e d  ch romato lys i s  and g ranu la r  degenera t ion  
were  found. 
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In the ce i l s  of the inner  nuc lea r  l a y e r  all skt~,~s of ch roma to ly s i s  were  d e t e c t e d - f r o m  pc r inuc t ea r  to 
c o m p l e t e - w i t h  co r r e s pond i ng  reduct ions  in the concent ra t ions  of RNA and amino acklo.  

In the ganglionic l aye r ,  bes ides  ce l l s  showing signs of c h r o m a t o l y s i s  and with a lowered concentra t ion  
of RNA, DNA, and amino  ac ids ,  individual ce i l s  with evidence of p l a smo tys i s  and k a r y o l y s i s  were  found. In 
ce i l s  with the l a t t e r  changes  the RNA concent ra t ion  was lowered  white the in tens i ty  of the reac t ion  for  
amino  ac ids  and for the i r  g r anu l a r  debr i s  was inc reased .  The concen t ra t ion  of RNA and amino  acids  in the 
M u e l l e r ' s  ce l l s  were  cons ide rab ly  reduced.  These  changes were  accompan ied  by more  marked  pigment  
abso rp t ion  by the re t ina  wi th  neuronophagy of the pigment  by Mue l l e r ' s  ce i l s  than a f t e r  i n t r a m u s c u l a r  in-  
j ec t ion  of the maximal dose (20 mg/kg). 

The morphohistochemical changes in the retina described above were observed mainly in small and 
medium-sized bipolar and ganglionic cells and to a lesser degree in the other cells, so that ehlorpromazine 
m a y  be said  to have a s e l ec t i ve  ac t ion  within tim l imi ts  of a single s t ruc tu re .  

A n u m b e r  of o p h t h a l m o l o ~ c  inves t iga t ions  [4] have r evea led  changes [n visual  function under  the in-  
fluence of l a rge  doses  of d rugs  of the phenothiazinc s e r i e s .  As a r e su l t  of e l ec t rophys io log ica t  investiga-- 
t ion [3] a d e c r e a s e  in ampl i tude  of the B wave on the e l e c t r o r e t i n o g r u m  was found, indicating changes in 
metabolic processes in the retina. 

The results obtained suggest that one cause of the functional changes taking place in the retina under 
the influence of chlorpromazine is a disturbance of nueleoprotein and protein metabolism. 
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