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which appear  to in te rac t  wi th  an acid grouping wi th  a 
p K a  of a round 5. Also, for b o t h  types  of blocker  the  effect  
of p H  modif ies  th is  in te rac t ion  in a predic table  way  when  
the  p K ' s  of the  drugs and  receptors  are t aken  into 
account .  I t  is no t  known if the  amiloride b ind ing  site 
which controls  sodium access in epi thel ia  is a select ivi ty  
fil ter control l ing e n t r y  to a carr ier  mechan i sm or whe t h e r  
it forms an integral  pa r t  of a carrier.  

The blocking effects  of t e t r o d o t o x i n  (and saxitoxin)  
have  been d e m o n s t r a t e d  in a wide va r i e ty  of exci table 

t issues in bo th  ve r t eb ra t e s  and  inver tebra tes .  Similarly,  
amiloride sensi t ive sodium channels  are found  no t  only  
in mammals ,  bu t  in o ther  ve r t ebra tes  and  lower forms  
such as insects  and annel ids :L The wide d i s t r ibu t ion  of 
bo th  types  of channel  and the  similari t ies out l ined in th is  
repor t  suggests  t h e y  m a y  have  a common  ances t ry .  

:7 A. W, CUT::BEP.% ia Drugs and Transport Processes (Ed. B. A. 
CALLINGHAM; Macmillan, London 1974), p. 173. 
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Summary .  In  rats,  baclofen induced  a m e m o r y  deficit  re la ted  to a dissociat ion of learning. Baclofen given pr ior  to 
t ra in ing or prior  to t es t ing  had  no effect on the  amnes ia  elicited by  d iazepam.  

Some biochemical ,  e lectrophysiological  or pha rma-  
cological effects induced by  the  benzodiazepines  seem to 
be re la ted to their  act ions on cent ra l  GABA-(y-amino-  
bu tyr ic  acid)-ergic mechan i smsL  The invo lvemen t  of a 
GABA link in some behaviora l  effects of benzodiazepines  
was examined  in a previous work  2, and it was found t h a t  
b a c l o f e n -  a c o m p o u n d  s t ruc tura l ly  related to G A B A -  
enhanced  the  food in take of ra ts  placed in a non-famil iar  
s i tuat ion,  as benzodiazepines  did. The purpose  of this  
work  was to give some in fo rmat ion  about  the  role of a 
GABA-ergic  mechan i sm in the  amnesic  effect  of benzo- 
diazepines  a. W i t h  t h a t  aim, an amnesic  effect, and a 
modif ica t ion  of d iazepam-el ic i ted  amnesia  eventua l ly  in- 
duced by  baclofen,  were inves t iga ted  in rats.  

Mater ia l  and methods. The exper imen t s  were carried out  
on male Wis t a r  A.F.  ra ts  (180-200 g). The animals  were 
housed  8 per  cage wi th  free access to food and  water ,  un- 
less o therwise  noted,  and ma in t a ined  in 12/12 h light- 
da rk  cycle. The tes t  s i tua t ion  was a (36 •  •  cm) 
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Fig. 1. 'Test phase'. Effects of baclofen given before either the 
'shocks phase' (SP) or the 'test phase' (TP) onthe drinking inhibition 
of rats. S, rats with shocks; NS, Rats with ::o shocks. * **, *** 
indicate that S treated rats differ as compared to S control rats at 
0.05, 0.02 and 0.01 level respectively. AA, indicate that S rats, 
given baclofen before both SP and TP differ at 0.02 level from 
animals given baelofen only before SP. Vertical bars represent SEM. 

t r ans iucen t  box. A dr inking bot t le  was located in a corner  
of the  box.  A metal  d r ink ing- tube  t e r m i n a t e d  the  bo t t l e  
at  a he igh t  of 3 cm above an electrifiable p a r t  of the  floor 
(22 x 10 cm). The ra ts  were depr ived  of wa te r  (but no t  of 
food) dur ing  the  16 h preceding the i r  in t roduc t ion  into the  
t e s t  appara tus .  

'Shocks  phase ' .  Each  ra t  was placed in t he  t e s t  s i tua t ion  
and shocked (2 mA) as soon as it s t a r t ed  to drink.  Af ter  th is  
electric shock, the  animals  r emained  1 min in the  appara -  
tus, and each t ime t h e y  drank,  t h e y  were shocked again. 
Previous  exper iments  have  shown t h a t  r a t s  general ly 
s t a r t  dr inking wi th in  2 min and did no t  to lera te  more t h a n  
2 shocks. The ra ts  which do no t  d r ink  wi th in  2 min and  
which receive more  t h a n  2 shocks,  were e l imina ted  of the  
s tudy.  Ra t s  wi th  no shocks were given a 3 rain p l acemen t  
in the  appa ra tu s  w i t h o u t  any  shock. 

'Test  phase ' .  4 days  af ter  the  ' shocks phase ' ,  each ra t  was 
placed for 5 min in the  t e s t  s i tua t ion  wi thou t  any  shock. 
During this  period the  t ime spen t  dr inking was recorded 
to the  neares t  second wi th  a manua l ly  opera ted  chrono-  
meter .  

Drugs were adminis te red  (1 ml/100 g) 30 min  before the  
'shocks phase '  and /o r  the  ' t es t  phase ' .  Baclofen (fl-para- 
ch lorophenyl -~-aminobutyr ic  acid) s.c. and d iazepam i.p. 
were injected,  as suspension wi th  acacia gum. The s ta t i s t i -  
cal compar i son  be tween  groups (10 to 12 ra ts  per  group) 
was done using the  S t u d e n t ' s  t - test  or Darmois '  t-test.  

Results.  Control ra t s  wi th  shocks exhibi t ,  as compared  
to control  ra ts  wi th  no shocks, a marked  d r ink ing  be- 
havior  inhibi t ion (Figure 1). In  ra t s  t r ea ted  wi th  baclofen 
30 min before the  ' shocks phase ' ,  this  dr inking inhibi t ion 
was reduced  or even suppressed.  Baclofen (2 mg.kg- : )  
given 30 min before the  ' t e s t  phase '  abol ished the  effect  
of the  admin i s t r a t ion  of this  drug  before the  ' shocks 
phase ' .  At  this  dose, baclofen had  no effect  on the  dr ink-  
ing t ime e i ther  of ra ts  wi th  no shocks, or of ra t s  w i th  shocks 
(15 • 7 see) ; Figure 2 shows t h a t  baclofen (1 mg.kg:)  did 
no t  s ta t i s t ica l ly  modi fy  d iazepam- induced  reduc t ion  of 
the  dr inking inhibi t ion.  In  ra ts  wi th  shocks, baclofen 

1 E. COSTA, A. GUIDOTTI, C. C. MAO and  A. SURIA, Life  Sei.  17, 167 
(1975). 

2 p. SOUSR:E, M. H. TItIEBOT, P. SIMON and J. R. BOISSIER, Life Sci., 
in press (1976). 

a p. SOUBRIE, P. SI~ON and J. R. BOISSIER, Experientia 32, 359 
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(2 mg.kg -1) given before the  ' t e s t  phase '  did no t  s ta t is t ic-  
ally reduce the  t ime  spen t  dr inking of animals  t r ea ted  
wi th  d iazepam (4 mg.kg -1) before the  ' shocks-phase ' .  

Discussion. A reduc t ion  of the  centra l  levels of catecho-  
Iamines seems to  induce a m e m o r y  defici t  ~. Fur the rmore ,  
baclofen - as GABA-like drugs do - reduces catecho-  
lamines  t u rn -ove r  5, 6. I t  would be t e m p t i n g  to  relate  the  
increase of the  t ime  spen t  dr inking elicited by  baclofen to 
an a l te ra t ion  of the  m e m o r y  processes induced  by  its 
act ivi t ies  on cent ra l  ca techolamines .  However ,  under  our 
expe r imen ta l  condi t ions ,  i t  does no t  seem t h a t  baclofen 
al ters  learning or m e m o r y  processes bu t  more likely im- 
pairs  the  t r ans fe r  of the  condi t ioned  suppress ion f rom the  
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Fig. 2. 'Test phase'. Effects of baelofen given before either the 
'shocks phase' (SP) or the 'test phase' (TP) on diazepam effects on 
the drinking inhibition. DZP, diazepam; BCF, baelofen; NS, no 
statistically significant difference between baclofen treated and non 
treated rats. Vertical bars represent SEM. 

drug to saline. This dissociat ion appears  to  be a symmet r i -  
cal, since condi t ioned  suppress ion t rans fe r red  f rom wate r  
to drug. 

Baclofen did no t  modi fy  d iazepam- induced  amnesia :  
baclofen (given before the  ' shocks phase ')  did no t  po- 
t en t i a t e  the  effect  of d iazepam on the  dr inking inhibi t ion,  
nor  (given before the  ' t e s t  phase '  did i t  elicit a reduc t ion  
of the  increased dr ink ing  t ime induced  by  diazepam.  
These da t a  do no t  allow one to relate  the  amnes ia  - or an 
eventua l  dissociat ion of learning responsible  for such an 
effect - induced  by  d iazepam to those  of its b iochemical  
effects also exer ted  by  baclofen or GABA-like drugs 5-7. 

Finally,  these da t a  seem not  to  suppor t  a s t rong re- 
Iat ionship be tween  the  GABA-enhanced  receptor  ac t iv i ty  
induced by  benzodiazepines  1,7 and their  amnesic  effect. 
The induc t ion  of dissociat ion of learning seems a p ro p e r t y  
of drugs - ant ichol inergic  drugs par t i cu la r ly  8 _ which  are 
known to elicit in m a n  a s ta te  of confusion. Accordingly,  
the  results  ob ta ined  wi th  baclofen, under  our experi-  
men ta l  condit ions,  suggest  t h a t  this  drug may  induce in 
man  a s ta te  of confusion. 

4 M. E. HALL and M. MAYER, Pharmac. Biochem. Bchav. 3, 579 
(1975). 
K. Ft~xE, T. H(SKFELT, L. F. AGNATI, A. LJUNGDAHL, M. PEREZ 
DE LA MOmX and O. ~OtlANSSON, Abstracts 6th Int. Congress. 
Pharmac., Helsinki (1975), Abstr. No. 399, p. 173. 

6 I~. L. NOACtt, B. J. VAN Z\VIETTEN-BOOT and C. F. N. YON VALKEN- 
I~URO, Abstracts 6th Int. Congress Pharmac., Helsinki (1975), 
Abstr. No. 189, p. 89. 

7 M. PEREZ DE LA MORA, t ( .  FUXE, I.. F. AGNATI, T .  IH6KFELT a n d  
A. LJU~GDAHL, Abstracts 6th hit. Congress Pharmac., Helsinki 
(1975), Abstr. No. 400, p. 174. 

s B. D. BERGER and L. STEIX, Psychopbarmacologia 74 ,271 (1969). 
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Summary. Inser t ion  of iron nail in to  the  v i t reous  cav i ty  p rovoked  the  format ion  of l ipoperoxide in the  retina.  In  accord 
wi th  the  increase in l ipoperoxide in the  ret ina,  EIRG began  to decrease.  In  vi t ro  expe r imen t  using isolated retina,  
l ipoperoxide was found to  be increased in the  presence of ferric or ferrous ions, while it  was inhib i ted  by  adding  anti-  
ox idan t s  or e thy lened iamine  t e t r aace ta te .  F r o m  these  resuIts, direct  cause of re t ina l  degenera t ion  in siderosis could 
be ascribed to the  fo rmat ion  of l ipoperoxide by  iron-ions l ibera ted f rom the  piece of iron, resul t ing into the  degenera t ion  
of the  visual cell layers of the  ret ina.  

Insp i te  of m a n y  exper imenta l  and clinical s tudies  on 
ocular  siderosis, the  m e c h a n i s m  of re t ina l  degenera t ion  in 
th is  case has  never  been well elucidated.  Taking  into 
account  of our previous  f inding t h a t  the  fo rmat ion  of 
l ipoperoxide in the  re t ina  is a possible cause for the  
re t ina l  degenera t ion  when  rabb i t  is exposed to high con- 
cen t ra t ion  of oxygen3, as well as the  repor t s  t h a t  iron or 
iron compound  provokes  the  l ipoperoxide fo rmat ion  in 
the  t issues or cell organelles~-9, we reached a hypo thes i s  
t h a t  the  fo rmat ion  of l ipoperoxide could be the  direct  
cause for the  re t inal  degenera t ion in the  ocular siderosis. 
The p resen t  pape r  deals wi th  expe r imen ta l  d a t a  on the  
fo rmat ion  of l ipoperoxide  ill the  re t ina  caused by  an iron 
nail in vivo or iron-ions in vi tro.  

Animals  used were albino rabb i t s  weighing 2-3 kg. For  
in vivo exper iment ,  one eye was used for the  expe r imen t  
and  the  o ther  for the  control .  Af te r  the  inst i l la t ion anes- 
thes ia  using 0.4% benox ina te  hydrochlor ide ,  the  con- 

junc t iva  and Tenon ' s  capsule were incised for abou t  
5 m m  in leng th  in the  region of the  pars  p lana  in the  
upper  t empora l  q u a d r a n t  and the  sclera was exposed.  An 
iron nail ( ~  0.8 • 8 ram} steril ized was inser ted carefully 
into the  v i t reous  cav i ty  t h rough  the  sclera. The con- 
junctJva  was closed by  a suture  and  ant ibiot ic  o i n t m e n t  
was applied. 

For  E R G  measurements ,  one or two drops of 0.4% 
benox ina te  hydrochlor ide  were used as a topical  anes- 
thet ic .  After 20 rain of dark adaptation, ERG was re- 
corded with time constant, 0.03 sec, using xenon light 
stimulus of 2.0 jouls. The change in ERG before and after 
the insertion of an iron nail was followed with time until 
enucleation. Amplitudes of a- and b-waves were summed 
and the ratio values between the experimental and control 
were calculated. 

Lipoperoxide in the retina was determined by thiobar- 
bituric acid (TBA) method1~ The procedure is similar to 


