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IZQUIERDO, I., J. FERNANDES, R. OLIVEIRA AND F. SETTINERI. Effect of  daily saline, drug or blank injections 
on the susceptibility to the convulsant effect of  drugs. PHARMAC. BIOCHEM. BEHAV. 3(4) 721-722, 1975. - The 
daily intraperitoneal injection to rats of doses of metrazol (30 mg/Kg), strychnine sulfate (1 mg/Kg) or picrotoxin (1.2 
mg/Kg) that were initially subconvulsant, caused after a number of days which varied with the drug, clonic convulsions 
in a high percentage of the animals. However, after 18 daily injections of saline there was a similar increase of seizure 
susceptibility to the 3 drugs. The daily handling of rats as for injection, either followed or not by actual abdominal 
pricking (blank injection), had a similar though less pronounced effect. In animals that were housed in the same room 
where the others were tested, but which were not handled, the above mentioned doses of metrazol, strychnine and 
picrotoxin had no convulsant effect. These results indicate that the procedure of submitting rats to daily intraperitoneal 
injections is not as unconsequential as is usually thought to be, and that it may induce neurological changes. 

Daily injection Seizures Metrazol Strychnine Picrotoxin Kindling 

THE procedure  of  submit t ing rats to daily in t raper i toneal  
inject ions is very widely used. It involves a series of  mani- 
pulat ions (grasping the rat,  turning it over, pricking, intro-  
ducing a je t  of  a relatively cool  l iquid into  the abdomen)  
that  are not  necessarily harmless and which may eventual ly  
const i tute  a sequence of  aversive st imuli  [ 1,4].  Thus,  even 
daily saline inject ions may cause changes of  b o t h  contin- 
gent (i.e., maze runs preceding inject ions,  [1 ] )  and non- 
cont ingent  (i.e., maze runs made several days after  the 
injections,  [6,7] ) behavior,  as well as certain neurochemica l  
alterations [ 3,4 ]. 

METHOD AND RESULTS 

The present observat ions started as a s tudy of  possible 
kindling with  drugs in rats. Kindling consists o f  the low- 
ering of  the seizure threshold of  l imbic or  o ther  brain areas 
as a result of  daily or otherwise repeated subthreshold stim- 
ulat ion [2 ,5] .  We set out  to see if  a similar p h e n o m e n o n  
could be obta ined with  daily in t raper i toneal  inject ions o f  
met razol  (30 mg/Kg),  s t rychnine sulfate (1 mg/Kg)  or  
p icrotoxin  (1.2 mg/Kg)  to adult female rats (135 to 176 g). 
These doses of  the drugs are widely known to be subcon- 

vulsant. Contro l  animals received 1 ml /Kg of  saline, this 
being the in ject ion volume in all cases. Each group had 20 
rats and inject ions were at 2 to 4 p.m. Af te r  a number  of 
days which varied with  the drug, clonic (rarely tonic)  con- 
vulsions occurred within 15 min o f  the inject ion of  all of 
the 3 drugs (Fig. 1). Since during the first several days of 
t r ea tment  there were no convulsions,  this was quite  sug- 
gestive of  kindling. The number  of  days up to the first of  2 
consecutive days with convulsions was o f  8.0 +- 0.4 for 
s t rychnine,  11.0 + 1.2 for  p icrotoxin ,  and 15.6 + 0.6 for 
metrazol  (excluding those rats in each group which never 
convulsed, see Fig. 1). All differences be tween groups were 
significant in a Duncan mult iple  range test at a 0.005 level. 
This suggests that ,  at the doses tested,  s t rychnine had a 
more powerful  kindling effect  than picrotoxin,  and this in 
turn than metrazol .  

However ,  the rats that  were injected during 18 days with 
saline also displayed clonic convulsions when treated with 
any of  the 3 drugs, at the doses ment ioned  above, on the 
19th day (7 received strychnine,  6 p icrotoxin  and 6 metra-  
zol) (Fig. 2). This suggested that  at least part of  the low- 
ering of  seizure threshold was due to the inject ion pro- 
cedure itself, and no t  to the drugs. Three addit ional  groups 
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FIG. 1. Percentage of rats developing clonic convulsions (ordi- 
nates) to initially subconvulsant doses of strychnine sulfate (1 
mg/Kg, ), picrotoxin (1.2 rng/Kg, - . - ) ,  or metrazol (30 
mg/Kg, - - - - - )  given daily intraperitoneally (number of days in 

abscissa). 

of 20 rats  were used:  one  was h a n d l e d  every day as for  
in j ec t ion  dur ing  18 days (p icked  up,  grasped,  t u rned  over,  
given a tap w i th  the  finger on  the  a b d o m e n ) ;  a n o t h e r  was 
similarly hand l ed  and  t h e n  pr icked  in the  a b d o m e n  wi th  a 
27 ga needle  ( t he  same used for in jec t ions)  (b lank  in jec t ion  
group) ;  the  th i rd  group was no t  hand led  but  was housed  in 
the  same room where  o t h e r  rats  were be ing  convulsed every 
day,  so tha t  they  could  smell ,  hear  or even see t h e m .  All 
groups  received on  the  19 th  day an in jec t ion  of  s t rychn ine  
(7 rats per  group) ,  p i c r o t o x i n  (6 rats  per  g roup)  or  me t r azo l  
(6 rats per  g roup)  at  the  doses s ta ted  above.  A small  per- 
centage of  the  animals  in the  hand l ed  and in the  b l a n k  
in jec t ion  group showed  convuls ions ;  none  of  the  u n h a n d l e d  
" s p e c t a t o r "  rats  did (Fig. 2). This  suggested t h a t  the  manip-  
u la t ions  involved in the  in jec t ion  p rocedure  were ins t ru-  
men ta l  in br inging a b o u t  the  lower ing  of seizure th resho ld  
to  the  drugs. 

DISCUSSION 

Thus ,  the  ini t ial  object ive  of  de tec t ing  k indl ing  wi th  con- 
vulsant  drugs was a t ta ined ,  b u t  at  least a par t  of  the  kind-  
ling effect  seemed to  depend  o n  the  in jec t ion  p rocedure  
ra ther  t han  on  the  drugs themselves .  Since, however ,  these 
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FIG. 2. Percentage of rats showing clonic convulsions upon 
intraperitoneal injections of strychnine, picrotoxin and metrazol at 
the doses indicated in Fig. 1. Open blocks: rats handled daily 
during 18 days as for intraperitoneal injection but not pricked. 
Dashed blocks: rats receiving 18 daily blank injections. Squared 
blocks: rats which received 18 daily consecutive saline (0.1 ml/Kg) 
injections. The spectator group (see text) is not illustrated here 

since it displayed no convulsions. 

differed in the i r  ef fect iveness  to induce  kindl ing,  possibly  
some of  the  k indl ing  which  they  caused may  be cons idered  
to be  due to in t r ins ic  p roper t i es  of  the  drugs. 

The  present  da ta  show tha t  the  daily hand l ing  of  ra ts  as 
for  in jec t ion ,  or the  daily b l a n k  or  saline in jec t ion  may  
cause, in add i t ion  to  the  previously r epor ted  changes in 
con t ingen t  [11 and  n o n - c o n t i n g e n t  [6,7]  learned behavior ,  
a lowering of  the i r  seizure th resho ld .  It is no t  k n o w n  if any 
of  these effects  re lates  to  each o ther ,  or to  the  neuro-  
chemical  effects  tha t  daily saline in jec t ions  are k n o w n  to 
p roduce  (an increase of  h i p p o c a m p a l  R N A  concen t r a t i on ,  
[3,4] and a decrease of  tha lamic  ATP c o n c e n t r a t i o n  [3 ] ) .  
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