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MISSLIN, R., P. ROPARTZ AND P. MANDEL. Action of  dl-n-propylacetate on the spontaneous and acquired beha~,tour 
m goldfish, mice and rats. PHARMAC. BIOCHEM. BEHAV. 4(6) 643-646,  1976 - The action of n-dlpropylacetate 
(nDPA) is related to the dose. In low doses, nDPA Improved the number of condttloned responses with negative 
reinforcement. In higher doses, the drug inhibited spontaneous and conditioned behaviour. As nDPA produces an increase 
in gamma-amlnobutyrlc acid (GABA) brain level, results are discussed m relation to the inhibitory action of GABA m the 
central nervous system. 
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MISSLIN, R., P ROPARTZ AND P. MANDEL. Les effets de l'acide di-n-propylac~ttque sur des comportements spontan~s 
et acquis chez le potsson Carasstus auratus, la sourts et le rat PHARMAC. BIOCHEM. BEHAV. 4(6) 643-646,  1976. - 
L'action du n-dlpropylac6tate (nDPA) est fonctlon de la dose. A faibles doses, le nDPA augmente le nombre des r6ponses 
condittonn6es avec un renforcement n6gatif. A des doses plus fortes, la substance mhibe le comportement spontan6 et 
condittonn6. Dans la mesure off le nDPA augmente le taux c6r6bral de l'aclde gamma-aminobutynque (GABA), les r6sultats 
sont discut6s en haison avec l'actlon lnhibltrice du GABA dans le syst~me nerveux central. 
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S E V E R A L  e x p e r i m e n t s  ind ica te  t ha t  G A B A  has an mhlb~t-  a l ready been  pub l i shed  [8,1 2] ,  bu t  no  general  vte~ 
mg effec t  on  an imal  behav~our.  In jec ted  in to  cats,  ~t ques t ion  has been  e s t a b h s h e d  
reduces  the i r  defensive  r eac t ions  and  improves  the i r  socia- 
b i l i ty ,  it also decreases  the i r  s p o n t a n e o u s  and  c o n d i t i o n e d  METHOD 

ac twl ty  [ 5] In rats  it decreases  the  n u m b e r  of  c o n d i t i o n e d  Acqutsttton o f  Condtttoned Reactzons wtth Negatl~ 
responses  [ 1] The level of  bra in  G A B A  increases dur ing  forcement 
sleep [6]  However ,  these  obse rva t ions  are too  f r a g m e n t a r y  
to d e m o n s t r a t e  the  specif ic i ty  of  G A B A  m a m m a l  behav-  Goldftsh F o r t y  goldf ishes  (Carassms auratus)assl 
aour In par t icular ,  it seems imposs ib le  at  p resen t  to  dxrectly 4 groups  of  10 fishes ( 1 1 - 1 2  cm)  were kept  in in. 
relate  the  i n h i b i t o r y  e f fec t  of  G A B A  on  b e h a v l o u r  w~th ~ts t anks  for  one  m o n t h  before  test.  The  t anks  were co~ 
i n h i b i t o r y  e f fec t  on  cer ta in  nervous  p a t h w a y s  fdled w~th r u n n i n g  water  (pH = 7.5), at  a b o u t  20' 

It has been  r ecen t ly  proved t h a t  b r a n c h e d  bra in  f a t t y  f ishes were fed wi th  tubf fex  
acids such  as d lpropylacet~c acid increase  the level of  b ra in  An appa ra tus  based on  tha t  of  H O R N E R  et al 
GABA,  no t  by  m o d i f y i n g  the  t u r n o v e r  of  G A B A  f rom used for cond i t ion ing .  It cons i s ted  of  a Plexlglas tan  
g lu tamic  actd, bu t  by  a compe t i t i ve  mh~btt~on of  GABA-  10 x 15 cm),  divided in to  2 equal  c o m p a r t m e n  
t ransamxnase t ha t  conver t s  G A B A  in to  succ lmc semi- barr ier  4 cm high,  the  wate r  level was 6 cm. The  go 
a ldehyde  [ 2, 3, 11 ]. These  subs tances  are d e p r w e d  of  toxxc were t ra ined  to avoid an electr ic  shock  (1.5 V) wh 
effects  whereas  subs tances  used before ,  such  as h y d r o x y l -  dehvered  by  a grill p laced on  the  s~de of  the  t ank  
amine  or a m l n o - o x y a c e t i c  acid, are toxic .  The  tes t ing  session cons is ted  of  5 series of  4 t 

In th~s paper ,  we descr ibe the  ef fec ts  of  n-d~propyl-  trial cons i s ted  of  a 20 sec s t imulus  l ight  m the  comp~ 
ace ta te  ( n D P A )  o n  s p o n t a n e o u s  and  c o n d i t i o n e d  b e h a v t o u r  occup ied  by the  fish, fo l lowed by the  add i t i on  of  
In goldfishes,  ra ts  and mice. Some of  these  resul ts  have shock,  a f te r  which  darkness  was res tored.  F o u r  tn~ 
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separated f rom the fol lowing series by an interval  of  5 min RESULTS 

A correct  response was counted  if a fish avoided shock by The Effects o f  nDPA on Con&tlonmg with 
swimming out  of  the lighted c o m p a r t m e n t  before  the Remforcement 
electric shock. For  3 successive days, each fish was 
submit ted  to 20 trials per day. NDPA was administered to Goldfish nDPA significantly (p<0 .01 ) inc rea sed  
the fish m water conta ining the drug during 3/4 hr before  of  condi t ioned  avoidance reactions in animals dosec 
test The doses used were 3 nag, l 5 mg and 30 mg/l. Ten mg/l on the first day, whereas nDPA slgmficantly de 
fishes were tested at each dose (p<0 .05)  per formances  in animals dosed with 15 

Swiss mice Fif ty  6 week old male mice, raised in groups mg/1 on the third day of  testing (Fig 1). (Statist] 
of  5 since weaning, were condi t ioned  in a Mowrer-Miller will be Indicated every t ime that it differs from 
cage in a single session of  100 trials. The warning st imulus analysis). 
was a 6 sec buzzer  ( I 0 0 0  Hz, 75 dB). If the animal crossed 
the shutt le  box barrier during the 3 first sec, an avoidance 
response was counted.  The electric shocks (40 V) were 
given by a f loor grid. The animals were assigned to 5 groups PERCENTAGE 
of 10. The doses used were 70, 100, 200 and 400 mg/kg 
Each animal was given 0 3 ml per 30 g of  a nDPA solut ion,  100. 
the controls  were given 0.9% NaC1. The inject ions were • ~ o  
given intraper i toneal ly ,  30 mln before test / 

Rats Sixty 10 week old male Wlstar rats were condl- / 
t ioned in a Mowrer-Mlller cage in a single session of  150 / / o / "  / _ . . , . , ~ "  
trials The exper imenta l  procedure  was similar to that  
described for the mice. The animals were divided into 6 •," ,5 , / / /  
groups of  10. They were InJected with 100, 2 0 0 , 3 0 0 ,  400, 5 0  
or 500 mg/kg nDPA or saline alone (1 ml/250g) .  

ta o O  

Acqutsmon o f  Condztzoned Responses wlth Positive Rein- × ' ~  o 15} 
- 3 0 J  

forcement 

Mice Thir ty-nine  6 week old male Swiss mice were 
condi t ioned  m Skinner boxes. The reward was buckwheat  ' " ' 
seeds The animals placed in a cage (15 x 15 × 20 cm) 1 2 3 D, 
access to food by pressing a pedal. The mice were starved FIG. l. Acquisition of avoidance responses in goldfls 
for 24 hr before  test. Between sessions, they  were given a 3 percentage of conditioned responses. Animals received 20 tr 
g food cake. Each animal was tested 1 hr per day for 5 successive days. 
successive days wtth a schedule of cont inuous  reinforce- 
ment  The animals were divided into 3 groups of  15, 15 and 
9 given 0, 100 and 400 nDPA respectwely.  The inject ion Mice nDPA significantly improved the nun 
was given intraper l toneal ly ,  30 mm before each session condi t ioned  avoidance reactions m mice dosed 

Rats. Thirty-six 2 mon th  old male Wtstar rats were mg/kg ( p < 0  02), 100 mg/kg (p<0  001) and 200 
condi t ioned  in Gerbrands 51000 type  Skinner boxes, with a (p<0.01) .  Fur thermore ,  nDPA at 400 mg/kg slgm 
schedule of  con t inuous  re inforcement ,  consisting of  45 mg reduced the per formance  ( p < 0  001) (Fig. 2) 
food pellets The animals were starved for 24 hr before test Rats nDPA Increased significantly the nun 
They were tested in a single session of  2 hr. The animals avoidance responses m rats dosed with 100 
were divided into 3 groups of  12 and given 0, 100 and 400 (p<0  001) and 200 mg/kg (p<0  01), whereas it de 
mg/kg nDPA IP 30 min before  test. them in animals dosed with 500 mg/kg ( p < 0  05) ( 

Effect o f  nDPA on Condltloned Responses with 

Spontaneous Activity Remforcement 
Mzee nDPA decreased significantly (p<0 .02)  tt  

Mice An actograph equipped with photo-e lec t r ic  cells 
ber of  pressing responses m animals injected wJ 

recorded the spontaneous  actwl ty  of 30 male and female 6 mg/kg, whereas animals dosed with 100 mg/kg sho 
week old Swiss mice. The apparatus consisted of  a Plexlglas difference with controls.  (Fig. 4). 
cage (130 × 23 × 21 cm) Five photo-e lec t r ic  cells were 

Rats nDPA has the same effect  in rats as m i 
fixed to the back wall, 20 cm apart and at 3 cm from the 

decreased significantly ( p < 0 . 0 0 l )  the number  of 
f loor  The animals were divided into 5 groups of  12 and 
respectively given doses of  0, 100, 200, 300 and 400 mg/kg t ioned responses m animals dosed with 400 mg/kg 
nDPA Each animal spent 2 hr in the actograph immediate-  no effect  in animals dosed with 100 mg/kg (Fig 5) 

ly after  the in ject ion of  the drug IP A counte r  recorded the Effects o fnDPA on Spontaneous Activity 
number  of  passages of  the animal in f ront  of  the photo-  
electric cells. Mice nDPA decreased spontaneous  act ivi ty in m~ 

Rats S~xty Wistar rats, divided into 6 groups of  10, were all doses. However  the difference be tween the act 
placed m an actograph similar to that  used for the mice. t reated animals and controls  IS only significant with 
The doses used were 0, 100, 200, 300, 400 and 500 mg/kg, and 400 mg/kg (Table I). 
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FIG. 4. Effects of nDPA on acquisition of conditmned 
FIG. 2. Mean percentage and standard error of avoidance perfor- with positive reinforcement. Mean number and standard 
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Rat s  The same results were observed in rats nDPA " / /~ '  ¢ ' / ~ ' b  

decreased spontaneous activity in the treated animals 20. 
function to doses (Table 2). The slope of the regression hne 
significantly differs from a null slope (p<0.02)  A dose 
depending effect is thus observed. 

DISCUSSION 0 100 4 0 0  m! 
The present results demonstrate that the injection of 

FIG. 5. Effects of nDPA on acquisition of conditioned ~ 
high doses of nDPA always reduced locomotor  activity and with positive reinforcement in rats. Mean number and stand 
condit ioned behav~our H~gh doses of nDPA produced an of pressing responses. 
important  neuromuscular relaxation which might explain 
the great reduction of behavmral patterns after these doses 
However, this myorelaxan effect does not  seem sufficient 
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T A B L E  1 to explain all changes in behav~our, since ammals  c, 
to escape electric shocks,  but  do no longer avoid the 

ACTION OF nDPA ON L O C O M O T O R  ACTIVITY IN MICE MEAN possibil i ty is raised that  high doses of  nDPA depl 
N U M B E R  AND STANDARD-ERROR OF PASSAGES OF ANIMAL IN 
FRONT OF THE PHOTO-ELECTRIC C E L L S  A DOSE DEPENDING C N S ,  i n  p a m c u l a r  the vigilance centres,  thus  e x l  

E F F E C T  IS OBSERVED IF = 15.54, p < 0  001} reduc t ion  of  l o c o m o t i o n  and cond i t i oned  response,, 
adminis t ra t ion  of  nDPA increases brain GABA in t 

Doses mg/kg 0 100 200 300 400 mice, the inh ib i tory  act ion of  nDPA might  be relate( 
already k n o w n  inhib i tory  ef fec ts  of  GABA on behav 

Low doses of  nDPA had no apparen t  ef fect  o Mean 1125 964 998 823 534 
moto r  activity and cond i t i oned  responses  with Standard-error 115 133 102 83 94 

N 12 12 12 12 12 re in fo rcement ,  whereas they increased number  of 
t loned  avoidance responses.  The lat ter  e f fec t  is lr 
dance with our  recent  f indings,  m mice, nDPA, m t 

T A B L E  2 of  100 mg/kg, has a facili tating act ion on the acquls 
cond i t i oned  avoidance react ions  m ano the r  exper  

ACTION OF nDPA ON L O C O M O T O R  ACTIVITY IN RATS MEAN 
NUMBER AND STANDARD-ERROR OF PASSAGES OF ANIMAL IN s i t u a t i o n  [9] Fu r the rmore ,  we have found  that  tl 
FRONT OF T H E  PHOTO-ELECTRIC C E L L S  A DOSE DEPENDING dose of  nDPA increased exp lo ra to ry  ac twl ty  obse 

EFFECT IS OBSERVED (F = 5.77, p < 0  02) open  field test  [ 10]. Since these exper imenta l  sit 
cause emot iona l  react ions,  we hypo thes i ze  that  the 

Doses mg/kg 0 100 200 300 450 500 100 mg/kg reduced  these averswe effects  and thu 
rated learning and exp lo ra t ion  

In summary ,  it appears  that  high doses of  nDPA l Mean 322 302 3 . .  262 217 192 
Standard-error 59 37 61 59 37 31 spon taneous  and cond i t ioned  responses  whereas lo, 

had apparent ly  some anxlolyt ic  act ion and m N 10 10 10 I0 10 10 
learning and e x p l o r a h o n  m averslve s i tuat ions  
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