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ing agent ,  b locks  the  agonis t ic  effect  of n o r e p i n e p h r i n e  
on t h e  fl receptor  t h u s  a l lowing a m a x i m a l  m e l a n i n  
g ranu le  ag g reg a t i ng  response  resu l t ing  f rom an  un in -  
h ib i t ed  ~ adrenerg ic  receptor  s t imu la t i on .  

Discussion and conclusions. The  obse rva t i ons  m a d e  in 
th i s  s t u d y  ind ica te  t h a t  the  t h e r m a l  p o l y m e r :  arginyl ,  
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Fig. 4. Comparative in vitro response of Rang pipiens skins and 
Anolis carolinensis skins to a thermal polymer. One group of Rana 
(~) and one group of Anolis (Q) skins were incubated in a 5 x 10 -4 g/ 
ml concentration of the peptide. One group of Rana (m) and one 
group of Anolis {O) skins were maintained as Ringer controls. At 
20 nlin (arrow), norepinephrine (10 ~3I) was added to both groups of 
Anolis skins. Results are means of the reflectance nleasurements 
from 8 skins per point on the graph. 
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Fig. 5. Three groups of Anolis skins were darkened by a thermal 
polymer at one of the following concentrations: 10-5 (D), 5 ", 10 -'5 
(O), or 10 -4 (m) g/ml. One group (~) of skins was maintained as a 
Ringer control. At 25 rain (arrow), norepinephrine (10 53I) was 
added to the 3 groups of darkened skins and this was followed at 
40 rain (arrow) by the addition of dichloroisoproterenol (10 ~M) to 
these same skirls. Results are means of the reflectance measurell:lents 
from 8 skins per point on the graph. 

g l u t a m y l ,  glycyl ,  h is t idyl ,  p h e n y l a l a n y l t r y p t o p h a n  no t  
on ly  s t i m u l a t e s  m e l a n i n  g ranu le  d i spe rs ion  w i t h i n  
m e l a n o p h o r e s  b u t  s t i m u l a t e s  i r idophore  c o n t r a c t i o n  as 
well. The  c o m b i n e d  effect  of t h i s  ma t e r i a l  on b o t h  t he  
i r idophores  a nd  m e l a n o p h o r e s  of Rana pipiens is r e spon-  
sible for t he  re f lec tance  c h a n g e s  observed .  Whi l e  t he  de- 
crease in re f lec tance  of frog sk ins  was  a d m i t t e d l y  w e ak  it  
was  def in i te  a n d  c ons i s t e n t  a nd  a p p a r e n t l y  of a s l igh t ly  
g rea te r  m a g n i t u d e  t h a n  t h a t  obse rved  b y  F o x  and  
WANG 4 in an  in v ivo  m e t h o d  us ing  the  h y p o p h y s e c t o m i z e d  
frog 12. 

The  e x p e r i m e n t s  in wh ich  Anolis sk ins  were used  are 
of pa r t i cu la r  i m p o r t a n c e  because  the  response  of r ep t i l i an  
m e l a n o p h o r e s  to  the  p o l y m e r  is s imi la r  to the i r  n o r m a l  
response  to MSH.  Th i s  r e sponse  can  be r eve r sed  b y  a 
n o r m a l  m e c h a n i s m  of c a t e c h o l a m i n e  s t i m u l a t i o n  involv-  
ing e adrenerg ic  recep tor  s t imu la t i on .  This  is t h e  f i rs t  
d e m o n s t r a t i o n  t h a t  m e l a n i n  g ranu le  d ispers ion  in r e sponse  
to a n  MSH- l ike  pep t ide  can  be reversed  b y  a n o t h e r  hor-  
mone .  A p p a r e n t l y  t he  m e c h a n i s m  of c a t e c h o l a m i n e  
a n t a g o n i s m  of M S H  w h i c h  resu l t s  in m e l a n i n  g ranu le  
agg rega t ion  is ope ra t i ve  t h r o u g h  the  s a m e  sma l l  po r t i on  
of the  p a r e n t  M S H  molecule  as is responsib le  for c a u s i n g  
dispers ion.  

Of pa r t i c u l a r  s igni f icance  in these  e x p e r i m e n t s  is t he  
d e m o n s t r a t i o n  t h a t  the  c h r o m a t o p h o r e s  of Rana a n d  
Anolis r e spond  d i f fe ren t ia l ly  to the  he xa ton i c  po lymer .  
F o x  a nd  WANG ~ po in t  ou t  t h a t  it is no t  mere ly  t h e  pre-  
sence of a 6 - c o m p o n e n t  p o l y m e r  which  a c c o u n t s  for t he  
c h r o m a t o p h o r e  ac t iv i ty ,  b u t  ra ther ,  the re  is a biological  
specif ic i ty  a t t r i b u t a b l e  to  t h e  p o l y m e r  used.  I t  m a y  be 
t h a t  Anolis m e l a n o p h o r e s  r e spond  more  s t r ong ly  to t he  
p o l y m e r  t h a n  Rana because  t he  a m i n o  acid sequence  of 
t he  t h e r m a l  p o l y m e r  r e sembles  more  closely t h a t  of t he  
n a t u r a l l y  occur r ing  i n t e r m e d i n  of Anolis t h a n  Rana. This  
is no t  u n r e a s o n a b l e  in v iew of the  fact  t h a t  it h a s  been  
show n  t h a t  Anolis  has  an  i n t e r m e d i n  which  differs f rom 
t h a t  of m a m m a l s * ~  13 

Zusammenfassung.  Der  E in f lu s s  der H i t z e p o l y m e r i s a t e  
Arginin ,  Glu tamins t tu re ,  His t id in ,  P h e n v l a l a n i n  u n d  
T r y p t o p h a n  auf  die C h r o m a t o p h o r e n  wurde  gepri if t .  Die 
R e p t i l i e n h a u t  (Anolis carolinensis) zeigte auf  G r u n d  y o n  
p h o t o m e t r i s c h e n  R e f l e x i o n s m e s s u n g e n  eine st~trkere 
M S H - R e a k t i o n  gegeni iber  e inem s y n t h e t i s c h e n  k le inen  
Pe p t i d  als die A m p h i b i e n h a u t  (Rang pipiens). Die h a u t -  
v e r d u n k e l n d e  W i r k u n g  k a n n  du rc h  N ora d re na l i n  u n d  
e inen  Blocker  wieder  wieder  a u f g e h o b e n  werden.  
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R e v e r s i b l e  L e n t i c u l a r  O p a c i t i e s  I n d u c e d  in  R a t s  b y  E m o t i o n a l  S t r e s s  

Adrena l ine  1 or m o r p h i n e  t y p e  d rugs  2 wh ich  re lease  
ad rena l ine  f rom the  adrena l  medu l l a  a h a v e  been  found  to 
p roduce  acu te  revers ib le  c a t a r a c t s  in r o d e n t s  in conj unc-  
t ion  w i th  lack of lid reflex m o v e m e n t s  and  e x o p h t h a l m o s .  

These  lens  opaci t ies  can  be p r e v e n t e d  by  a n y  d r u g  w h i c h  
p r e v e n t s  t he  eyes  be ing  kep t  wide open  4 or by  t he  c losure  
of the  eye 5. Th i s  o b s e r v a t i o n  gave  s u p p o r t  to t he  idea  
t h a t  d e h y d r a t i o n  is the  m a j o r  s t i n m l u s  of th i s  t y p e  of 
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c a t a r a c t  f o r m a t i o n  and  p rop tos i s  is respons ib le  for t h e  
increased  e v a p o r a t i o n  t h r o u g h  t he  cornea  4,6. However ,  
t h e  obse rva t i ons  r epo r t ed  here  suggest  t h a t  a more  
complex  pha rmaco log ica l  ac t ion  m a y  be  invo lved  in t h e  
process. 

In  t he  course of e x p e r i m e n t s  w h e n  we s tud ied  t he  effect  
of d i f fe ren t  c a t echo l amines  on  t he  lens of 45- to  55-day-  
old ma le  a lb ino  r a t s  of P o r t o n - W i s t a r  s t r a i n  2 h a f te r  t h e  
s.c. a d m i n i s t r a t i o n  of 150 m g / k g  pa rgy l ine  hyd roch lo r ide  
( A b b o t t  Labora to r i e s  Ltd. ,  Queensborough ,  Kent ) ,  i t  h a s  
been  found  t h a t  a f t e r  r epea t ed  e x a m i n a t i o n  2 of 10 r a t s  
showed  signs of t r a n s i e n t  sucapsu la r  opaci t ies  w i t h o u t  t h e  
a d m i n i s t r a t i o n  of a n y  ca t echo lamine .  To increase  pupi l -  
l a ry  size 0 .5% w/v  cyc lopen to la t e  (Ward,  B lenk insop  & 
Co. Ltd. ,  London)  was d ropped  in to  t he  eyes. The  an i ma l s  
were obse rved  u n d e r  t he  sli t  l a m p  (Zeiss P h o t o  Sli t  L a m p ,  
Oberkochen ,  G e r m a n y )  whi le  f ixed manua l ly ,  and  i t  was  
t h o u g h t  t h a t  th i s  t r e a t m e n t  r ep re sen t ed  a s t ressful  s i tua -  
t i on  wh ich  v ia  c a t e c h o l a m i n e  release a c t i v a t e d  t he  process  
respons ib le  for t he  f o r m a t i o n  of acu te  l en t i cu la r  opaci t ies  
in  some of t he  more  sens i t ive  animals .  W h e n  t he  exper i -  
m e n t s  were r epea t ed  w i t h  10 an ima l s  no t  t r e a t e d  w i t h  
pa rgy l ine  a n d  10 o t h e r  an ima l s  t r e a t e d  w i th  pa rgy l ine  
b u t  a n a e s t h e t i z e d  w i t h  0.84 m g / k g  N e m b u t a l  20 m i n  pr io r  
to  obse rva t ion ,  none  of t h e m  showed a n y  signs of lent i -  
cu la r  opacit ies.  However ,  w h e n  20 r a t s  p r e t r e a t e d  w i t h  
pa rgy l ine  were p laced  one b y  one in a sound-proof  b o x  
(size 18 • 17 • 13 inches)  in  wh ich  an  ex te rna l ly  cont ro l led  
door-bel l  a n d  f l ash ing  l igh t  ope ra t ed  for 20 sec w i t h  13 sec 
b reaks  over  a pe r iod  of 2 min ,  16 r a t s  deve loped  dense  
s u b c a p s u l a r  opac i t ies  20-40 ra in  a f t e r  t he  exposure.  T h e  
opaci t ies  d i s appea red  40-60 m i n  later .  I n  a group of 8 r a t s  
t h a t  has  p rev ious ly  been  acc iden t a l l y  sub jec ted  to  s t ress  
s i t u a t i o n  of c o n t i n u o u s  l igh t  for a t  leas t  2 weeks  due  to  
swi tch  fa i lure  in  t he  a n i m a l  house,  on ly  2 deve loped  
s l ight  opacit ies.  

The  s ign i f ican t  increase  in t h e  f r equency  and  dens i ty  of 
l en t i cu la r  opaci t ies  b y  p r e t r e a t m e n t  w i t h  a n  a m i n e -  
oxidase  i n h i b i t o r  a n d  t he  effect  of a long- las t ing  s t ress  
s i t ua t i on  pr ior  to  t h e  e x p e r i m e n t a l  e m o t i o n a l  stress,  
under l ines  t he  i m p o r t a n c e  of t he  release of c a t echo l amines  
in  the  d e v e l o p m e n t  of acu te  l en t i cu la r  opaci t ies  i nduced  

b y  e m o t i o n a l  stress.  However ,  t he  l en t i cu la r  opac i t ies  
caused  b y  ad rena l ine  an d  b y  e m o t i o n a l  s tress  are no t  
comparab le .  I n  r a t s  t h e  l e tha l  an d  c a t a r a c t - p r o d u c i n g  
doses of ad rena l ine  are so nea r  to  each  o the r  t h a t  2 .5-  
5.0 m g / k g  ad rena l ine  kil led 6 3 %  of t h e  an ima l s  w i t h i n  i h 
a n d  on ly  6.5% deve loped  c a t a r a c t s  6. C o n t r a r y  to  this ,  
a f t e r  emo t iona l  s t ress  the  a n i m a l s  looked qui te  normal ,  
w i t h o u t  a n y  s ign of ad rena l ine  in tox ica t ion ,  h a d  no  
e x o p h t h a l m o s  a n d  r e t a ined  lid reflex, a n d  in spi te  of th i s  
80% of t h e  an i ma l s  deve loped  ca ta rac t s .  I t  m i g h t  be  t h a t  
o t h e r  c a t echo l amines  re leased h a d  a synerge t ic  effect  on  
adrena l ine ,  b u t  i t  is more  l ike ly  t h a t  ca t echo lamines  re- 
leased f rom t h e  b r a i n  an d  moreove r  f rom iris an d  ci l iary 
b o d y  are in a b e t t e r  pos i t ion  to a c t i v a t e  t h e  process t h a n  
t h e  i.p. in jec ted  adrena l ine .  This  l a t t e r  poss ib i l i ty  is 
s u p p o r t e d  b y  t h e  fac t  t h a t  l evorphano l ,  a m o r p h i n e  
der iva t ive ,  p roduced  opaci t ies  in  a m u c h  lower dose w h e n  
i t  was  g iven  in t r ace reb ra l l y  t h a n  i.p. 8. 

T h e  effect  of i r idial  n o r a d r e n a l i n e  on  t h e  aqueous  flow 
an d  occular  pressure  has  b e e n  well e s tab l i shed  s, 9. I t  
m i g h t  be  t h a t  n o r a d r e n a l i n e  released in t h e  eye b y  t he  
e m o t i o n a l  s t ress  resu l ted  in a change  b o t h  in the  ou t f low 
a n d  compos i t ion  of t h e  aqueous  h u mo u r .  This  change  b y  
increas ing  t h e  surface  t ens ion  of t h e  aqueous  layer  in  
c o n t a c t  w i t h  t h e  oily layer  d i s rup t ed  t h e  la t ter .  T h o u g h  
t h e  closure of t h e  eye p r e v e n t e d  t h e  d e v e l o p m e n t  of 
l en t i cu la r  opacit ies,  i t  seems un l ike ly  t h a t  lid r e t r a c t i o n  
resu l t ing  in increased  e v a p o r a t i o n  t h r o u g h  t h e  cornea  is 
t h e  sole fac to r  respons ib le  for  t h e  d e v e l o p m e n t  of acu te  
revers ib le  l en t i cu la r  opacit ies.  Opaci t ies  appea red  20 m i n  
a f t e r  s t ress  an d  ra t s  usua l ly  b l ink  on ly  once  or twice  in 
eve ry  20 ra in  so t h e  lack of b l i nk ing  could affect  t h e  oily 
l ayer  an d  t h e  lens a f te r  a m u c h  longer  t ime.  F u r t h e r m o r e ,  
in  our  ex p e r i men t s  an imal s  deve loped  l en t i cu la r  opaci t ies  
w i t h  no signs of e x o p h t h a l m o s  an d  i t  h a s  been  r epo r t ed  
t h a t  l en t i cu la r  opaci t ies  i nduced  b y  b lowing  air  across t he  
cornea  d i sappea red  even  whi le  t h e  s t imu lus  pers is ted  10. 

Zusammen/assung. IRatten (20 Tiere, 45 Tage alt)  er- 
h i e l t en  150 m g / k g  pa rag lynes  H y d ro ch l o r i d  s.c. inj izier t .  
Akus t i s che r  Schock ( 2 h spgter)  e rgab  bei  16 yon  20 
Tie ren  eine revers ib le  subkapsu lg re  L insen t r i ibung .  
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Slit-lamp photograph of the left eye of a rat 20 min after emotional 
stress. 120 min before stress the animal was given s.c. 150 mg/kg 
pargyline hydrochloride. Note the irregular cornea surface (right 
light-beam) and the anterior cortical cataract mainly below the 
noticeable Y-shaped anterior suture line (left light-beam). 
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