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l iquor  space v ia  t he  choro id  p lexus  - p r o b a b l y  b y  m e a n s  
of a n  apocr ine  secre t ion  - c a n n o t  be  excluded.  B iochemica l  
s tud ies  on  t he  m o n o a m i n e  c o n t e n t  of t he  ce rebrosp ina l  
f luid a f te r  L-DOPA a d m i n i s t r a t i o n  would  give a def in i te  
answer  to  t he  func t iona l  s ignif icance of t he  s t r u c t u r a l  
p h e n o m e n a  descr ibed above .  

Acknowledgment. The  a u t h o r  is i n d e b t e d  to Professor  
B. Csillik for his  va luab l e  advice  a n d  help  in t h e  course 
of these  exper imen t s .  Ro  4-4602 was k ind ly  suppl ied  b y  
Professor  J. Kiss  a t  L. H o f f m a n - L a  Roche.  

Zusammen/assung. Bet  de r  R a t t e  lassen s ich n a c h  i.v. 
V e r a b r e i c h u n g  yon  L-DOPA zahlreiche,  i n t e n s i v  fluo- 
resz ie rende  K 6 r n c h e n  a n  de r  ven t r iku l / i r en  Oberfl / iche 
des P lexus  chor io ideus  b e o b a c h t e n .  Morphologische  
Befunde  lassen e inen  a k t i v e n  T r a n s p o r t  yon  L-DOPA in 
den  L i q u o r r a u m  v e r m u t e n .  
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Cell  Pro l i f e ra t ion  in M o u s e  Kidney  by I s o p r o t e r e n o l  

Since t h e  adeny l  cyclase, s y s t e m  is a p p a r e n t l y  i nvo lved  
in r egu la t i ng  t he  r a t e  of g r o w t h  of t i le s a l i va ry  glands,  
i t  seemed of in t e res t  to  exam i ne  t he  poss ib i l i ty  t h a t  t he  
r a t e  of g r o w t h  of o the r  o rgans  m i g h t  be inf luenced  b y  th i s  
sys tem.  The re  is genera l  accep tance  t h a t  i sopro te reno l  
s t imu la t e s  b o t h  hype rp l a s i a  and  h y p e r t r o p h y  in sa l iva ry  
g lands  1,2 w i t h  an  ear ly  secre tory  effect. I t  is a l r eady  
k n o w n  t h a t  m a n y  m a n i f e s t a t i o n s  of h y p e r t h y r o i d i s m  
are s imi lar  to  those  observed  w h e n  s y m p a t h e t i c  a c t i v i t y  
is increased,  whereas  a n  opposed  effect  is i nduced  b y  
h y p o t h y r o i d i s m  s . The  fol lowing e x p e r i m e n t  was con- 
d u c t e d  to  i nves t i ga t e  t he  effect  of i sopro te reno l  on  k i d n e y  
cell pro l i fe ra t ion ,  and  t he  possible  r e l a t ion  w i t h  t h y r o i d  
hormone .  

Material and methods. Male mice, b r ed  in the  a n i m a l  
colony of t he  F a c u l t a d  de F a r m a c i a  y Bioquimica ,  were 
used. The  an ima l s  were d iv ided  in to  3 groups :  a) con t ro l  
animals ,  b) in jec ted  w i t h  0.5 mCi  lalI i.p. 6 weeks before  
t he  e x p e r i m e n t  c) in j ec ted  w i t h  0.5 mCi  lslI a n d  a f te r  6 
weeks a d m i n i s t e r e d  w i t h  15 ~zg sod ium t r i i odo t i ron ine  
(Ts) i.p. da i ly  for 1 week. Control ,  IslI and  181I plus  T 3 
were in jec ted  w i t h  a t o t a l  dose of 6 mg  of i sopro te reno l  
a n d  ki l led 34 h later .  T h y m i d i n e - m e t h y l - H  3 was in jec ted  
i.p. 30 m i n  before killing. K idneys  were removed ,  weighed 
and  homogenized .  D N A  was p r e p a r e d  and  assayed  as 
descr ibed  p rev ious ly  4, and  a l iquo ts  were coun t ed  in a 
l iquid  sc in t i l l a t ion  spec t romete r .  

Results. I n  lslI t r e a t e d  an i m a l s  t he re  was a decrease  of 
o rgan  weight ,  t o t a l  D N A  and  i nco rpo ra t i on  of t h y m i d i n e -  
H s (Table, a). Af te r  r epea t ed  doses of i soproterenoI ,  t he re  
was a g rea t  difference be t w een  t he  specific a c t i v i t y  of 
cont ro l  rena l  and  ls~I. This  d ivergence  appea red  to  
resu l t  f rom a n  increased  sens iv i ty  of con t ro l  k i d n e y  and  a 

and the  R e l a t i o n s h i p  w i t h  the  T h y r o i d  Func t ion  

poor  response  of h y p o t h y r o i d  mice k i d n e y  to  d i f fe ren t  
doses of i soproterenol .  (Figure).  T h y r o i d  h o r m o n e  has  
been  impl i ca t ed  in the  response  of c a t echo l amine  effects. 
Fo r  th i s  reason,  t he  ab i l i ty  of t h y r o i d  h o r m o n e  to in ter -  
m e d i a t e  t he  effect  of i sop ro t e r eno l - s t imu la t ed  D N A  
syn thes i s  was s tud ied  in t he  d i f fe ren t  groups  of controls ,  
~slI or ls~I plus  T s mice. A d m i n i s t r a t i o n  of i sopro te renol  
to  con t ro l  mice  s ign i f i can t ly  increased  D N A  syn thes i s  
compared  w i t h  n o r m a l  con t ro l  (137%). Af te r  thy ro idec -  
tomy,  i sopro te renol  showed no response  on  k i d n e y  D N A  
syn thes i s  compared  w i t h  h y p o t h y r o i d  control .  W h e n  
13ai mice were in jec ted  w i t h  T~, t he  effect  of f l-catechola-  
mines  on D N A  syn thes i s  and  g r o w t h  response  was aga in  
s imi la r  to  t h e  response  of con t ro l  (141%) (Table, b). 

Discussion. The  effect  of t h y r o i d  h o r m o n e  and  tes to-  
s te rone  on  weigh t  a n d  secre tory  response  of r a t  s a l iva ry  
g lands  has  been  descr ibed  b y  OHLIN 5. The  s imi la r i ty  
observed  in t he  b e h a v i o u r  of t h y r o i d  h o r m o n e  and  cate-  
cho lamines  in  ce r t a in  physio logica l  effects, such  as 
increase  in systol ic  pressure,  i n d u c t i o n  of a d e n y l  cyclase 
synthes is ,  l ipolysis,  etc, led to t he  cons ide ra t ion  of a 
possible  i n t e r r e l a t i on  b e t w e e n  t he  t h y r o i d  func t ion  and  
t he  s y m p a t h e t i c  funct ionS,  L Af te r  t h y r o i d e c t o m y ,  rena t  
g rowth  decreased s and  c o l m n n a r  a n d  follicles ceils 
b e c a m e  deple ted  of colloid w i t h  a enlarge  of t h y r o i d  g land  
a f te r  r e m o t i o n  of 1 k i d n e y  9. These  works  conf i rm our  
evidence  t h a t  t he  absence  of t h y r o i d  h o r m o n e  affects  t he  
hype rp l a s t i c  response  of i soproterenol .  F r o m  our  results ,  
i t  m i g h t  be  said t h a t  t he  response  of f l -ca techolamines  in  
h y p o t h y r o i d  mice  k i d n e y  is decreased,  and  t he  presence  of 
t h y r o i d  h o r m o n e  (endogenous  or exogenous)  m a y  increase  
the  sens i t i v i ty  of r ecep tors  and  i n h i b i t i o n  of t h e i r  ca t ab -  
olism. P rev ious  s tud ies  h a v e  ind ica ted  a decreased ac t iva -  
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DNA specific activity in mouse kidney. Mice received 3 mg of 
isoproterenol per day. Each result is the mean of 6 animals ! S.E. 
O--O, control; �9 --- �9 hypothyroid, 
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Effect of cateeholamines in normal and hypothyroid mice 

Specialia ] 335 

Treatment Kidney weight (rag) Total D NA (jig) DNA specific activity' Difference (%) 

a) Control (10) 398.6 ~- 15.2 1419 ~ 125 9710 -+- 611 
a3~I (12) 348.7 i 9.6 1164 zL 98 7340 -4- 721 

b) Control (12) (6 mgisoproterenol) 410.8 4- 18.3 1390 ~_ 142 23.060 J_ 2.540 137 o 
l~lI (14) (6 mgisoproterenol) 391 :~ 12.5 1200 =[: 153 12.510 -~ 2.431 70 a 
talI (14) (6 mgisoproterenol + T3)b 429 -c 18.9 1681 =[: 203 17.710 ztz 2.101 141 a 

dpm/mg DNA ~: S.E. b Ts injected for 1 week. ~ Compared to Control experiment a). a Compared to 181I experiment b). Number of animals 
in parenthesis. 

t ion of adenyl  cyclase and  a resu l t an t  decrease in cAMP 
in sal ivary glands of h y p o t h y r o i d  ra t s  ~0. Therefore,  in the  
p resen t  exper iments ,  the  effect  of isoproteren01 s t imula ted  
DNA synthes i s  in h y p o t h y r o i d  mice is cons is ten t  wi th  the  
hypo thes i s  t h a t  ca techolamine  receptors  are in t e rmed ia t -  
ed by  t hy ro id  ho rmone  increasing the i r  sens i t iv i ty  and 
t h a t  cAMP has a d i rect  effect  on i sopro te reno l - s t imula ted  
cell k idney  prol i ferat ion.  
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Resumen. En  el p resen te  t raba jo  se es tudia  el efecto del 
h ipo t i ro id i smo sobre la s intesis  de DNA y proliferacidn 
celular renal  es t imuladas  por  isoproterenol .  Se o b s e r v a  
que la h o rmo n a  t i ro idea  actfla como in te rmediar io  de las 
ca tecolaminas  en el proceso de mult ipHcacidn celular. 
Se sugiere que la h o rmo n a  t i ro idea  modula  el efecto de 
ca tecolaminas  a u m e n t a n d o  la sensibi l idad en el receptor .  
E1 au men t o  de Ia concent rac idn  de cAMP podr ia  es tar  
involucrado en este  proceso. 

O.L.  CATANZARO and  ADRIANA MARZ111 

Departame~to de Ciencias Biologicas, 
Catedra de Fisiologia, Facullad de Farmacia y 
Bioquimica, Junin 956, Buenos Aires (Argentina), 
9 April  7974. 

Intra-Retinal  Absorption of Argon Laser Irradiation in Human and Monkey Retinae 

The argon laser is now used ex tens ive ly  in the  t r e a t m e n t  
of a var ie ty  of re t ina l  condi t ions .  The small  spot  size, 
toge ther  wi th  the  ou tpu t  re l iabi l i ty  of this  i n s t r u m e n t  has 
allowed t r e a t m e n t  of re t ina l  disease ad jacen t  to t he  
macula  ~-3. I t  has  been a cons i s ten t  observa t ion  in th is  
hospi tal ,  t h a t  argon induced  lesions placed wi th in  one 
disc d iamete r  (5 ~ of the  macula  show a d i f fe rent  damage  
t o p o g r a p h y  to those  placed in more  per iphera l  ret ina.  
Using re t ina l  b iomicroscopy  and fundus  pho tog raphy ,  two 
re t ina l  damage  planes  m a y  be clearly d iscr iminated .  Such 
observa t ions  have  no t  been repor ted  for macular  lesions 
p roduced  by  o ther  longer wave  leng th  lasers~-s. 

We have  exposed  the  maculae  of 3 rhesus m o n k e y  eyes, 
and  i h u m a n  eye (prior to enuclea t ion  for a ma l ignan t  
me l anom a  of the  anter ior  uvea wi thou t  pos ter ior  re t inal  
de t achmen t )  to  a series of i r radia t ions  f rom an argon laser. 
Exposu res  were placed in groups of 4 w i th in  1 ~ 2 ~ 3 ~ and 
10 ~ of visual  angle f rom the  fovea. In  each group lesions 
were p roduced  by  power  levels of 50, 100, 200 and 300 mW.  
A single foveal  exposure  of 100 m W  was given in each 
eye. All exposures  had  a 50 [zm spot  size and  a pulse 
dura t ion  of 0.05 sec. All above pa rame te r s  were as 
recorded on manufac tu re r s  i n s t rumen ta t ion .  The sys t em 
used was a Coherent  Rad ia t ion  800 and  exposures  were 
del ivered via  the  integral  Zeiss slit  l amp  sys tem in con- 
junc t ion  wi th  a Go ldmann  fundus  con tac t  lens. 

All eyes were r emoved  wi th in  a few hours  of exposure,  
and  were processed for b o t h  l ight  and electron microscopy 7. 
Serial sect ions were cut  of each lesion. 

Histological  p repa ra t ions  conf i rmed the  oph tha l -  
moscopic  observat ions ,  and showed 2 discreet  damage  
planes, one s i tua ted  at  the  p i g men t  ep i the l ium and in- 
volving the over ly ing receptor  cells, and  a second site in 
t he  inner  re t inal  layers (Figures 1 and 2). The degree of 
damage  tO the  inner re t ina l  layers  was inversely re la ted  to  
the  d i s tance  of the  lesion f rom the  fovea. The d e p t h  of t he  
plane of th is  damage  also var ied  wi th  d i s tance  f rom the  
fovea. At  the  f o r e s  t he  damage  was s i tua ted  in the  f ibre 
layer  of Henle  (Figure 3), whi ls t  a t  d is tances  of 2 and 
3 degrees of visual  angle, damage  was found  in t he  inner  
nuclear  and inner  p lexi form layers respect ively .  

We have  only examined  1 h u m a n  eye, bu t  for a given 
exposure  wi th in  a 1 degree field of the  fovea, grea ter  
re t inal  d i s tu rbance  was seen in the  h u m a n  eye t h a n  in t he  
mo n k ey  eyes. (Figures 3 a and  b). 

Bo th  ruby  8 and  he l ium neon i r rad ia t ions  oi the  macula  
show a convent iona l  damage  d i s t r ibu t ion  cent red  on the  
p igmen t  epitheliumV. Though  damage  to  the  inner  re t ina  
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