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Constant volume injections of water and saline were evaluated in terms of their effects upon locomotor activity in the rat. 
Both solutions produced an overall decrease in activity and were found to be nonequivalent in their effect. 

Placebo Saline Water Activity 

I N T R A P E R I T O N E A L  in j ec t ion  is p r o b a b l y  the  mos t  
c o m m o n  rou te  of  a d m i n i s t r a t i o n  of  drugs to the  ra t  and the  
mos t  c o m m o n l y  used so lu t ions  in which  drugs are dissolved 
for  such in jec t ions  are wate r  and  saline [2 ] .  These  so lu t ions  
seem to be used in t e r changeab ly  by  d i f fe ren t  invest igators ,  
appa ren t ly  assuming t ha t  these  vehicles  p r o d u c e  no  change  
in behav io r  by themselves .  Data  to s uppo r t  such an 
a s sumpt ion  seem to be lacking.  

The  p re sen t  s tudy  c o m p a r e d  the  e f fec t  u p o n  l o c o m o t o r  
act ivi ty of  c o n s t a n t  vo lume  in jec t ions  of  bac te r ios t a t i c  
water  and bac te r io s t a t i c  n o r m a l  saline. Thus ,  the  con-  
sequence  of  in j ec t ion  could  be evaluated  and  the  dif- 
ferent ia l  e f fec ts  of  the  two so lu t ions  could  be compared .  

METHOD 

Animals 

Twelve male  a lb ino  rats,  Sprague-Dawley derived 
( S o u t h e r n  An ima l  Fa rms)  were used.  They  were 20 days  of  
age u p o n  arrival in the  l abo ra to ry .  F o o d  and  wa te r  were 
available in the  h o m e  cage at all t imes.  A 12 hr  l ight-dark  
cycle was m a i n t a i n e d  in the  co lony  room.  

Apparatus 

Each  of  the  subjec ts  was h o u s e d  in a clear plast ic  
mouse -b reed ing  cage 45 cm long,  24 cm wide,  and  15 cm 
high,  wi th  a ha rdware  c lo th  cover,  dur ing  act ivi ty  mea- 
su rements .  Each  plast ic  c o n t a i n e r  was p laced  in a separate  
sound  t rea ted  cubicle  t ha t  was 83 cm deep,  56 cm wide and 
56 cm high and  open  at one end.  Each  cubical  was l ighted 
wi th  a 20 W f luorescen t  bu lb  m o u n t e d  29 cm above the  
f loor  of  the  act ivi ty  chamber ,  p rov id ing  a p p r o x i m a t e l y  160 
ft-c ( lux)  i l l umina t ion  at the  f loor  of  the  act ivi ty  chamber .  
The twelve cubicles  were housed  in a sound  t r ea ted  room.  

A single infra-red l ight  beam bisec ted  t ha t  l eng th  of  each 
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plastic c o n t a i n e r  a b o u t  2 cm above the floor.  An infra-red 
fi l ter covered the  pho toce l l  making  it insensi t ive to a m b i e n t  
i l luminat ion .  When the  animals  b roke  the  beam in the i r  
chamber s  c o u n t s  were r ecorded  on individual  coun te r s  in a 
separate  room.  

Procedure 

U p o n  arrival in the  l abo ra to ry  each of the  12 an imals  
was p laced in an individual  cage and given cons t an t  access 
to food and water .  Five days were al lowed for  a d a p t a t i o n  
to the  l abo ra to ry  and daily handl ing .  They  were then  
placed in the  individual  act ivi ty m e a s u r e m e n t  appara t i  for  
two days to allow a d a p t a t i o n  to the  plast ic  c o n t a i n e r  and 
the hand l ing  and t r a n s p o r t  p rocedures .  On the  e ighth  day in 
the l abo ra to ry  e x p e r i m e n t a l  p rocedure s  began.  

The three  e x p e r i m e n t a l  cond i t ions ,  i n t r ape r i t onea l  in- 
j ec t ion  of  1 ml /kg  of bac te r ios ta t i c  wate r  ( A b b o t t ) ,  
i n t r ape r i t onea l  in jec t ion  of  1 ml /kg  of  bac te r ios ta t i c  
sodium chlor ide  (0.9% Elkins-Sinn) ,  or no  in jec t ion ,  were 
given in five i n d e p e n d e n t  sequences .  Thus,  over a 15 day 
per iod five measures  of act ivi ty were ob ta ined  u n d e r  each 
expe r imen t a l  cond i t ion .  All animals  were subjec ted  to the  
same e x p e r i m e n t a l  c o n d i t i o n  on  any given day.  The  animals  
were weighed every three  days  and the doses adjus ted 
accordingly.  

On the  appropr ia t e  days the animals  were in jec ted  
before  being t r an spo r t ed  to the  act ivi ty  room in plastic 
conta iners .  A p p r o x i m a t e l y  10 min  elapsed b e t w e e n  the 
in jec t ion  of the first an imal  and the  beg inn ing  of  act ivi ty 
m e a s u r e m e n t .  The animals  were in jec ted  in the same order  
each day.  Af te r  be ing  placed in the  cubicles,  act ivi ty 
measures  were ob ta ined  consecut ive ly  for  a 5 rain per iod  
and two consecut ive  30 min  periods.  

All act ivi ty c o u n t s  were t r a n s f o r m e d  by a square- roo t  
t r a n s f o r m a t i o n  (x/ x + 1) as r e c o m m e n d e d  by  Edwards  [ 1 ] .  
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Such a t ransformat ion  has been previously found to be 
useful in measuring dose related changes in l o c o m o t o r  
activity. Analysis of  variance was used to evaluate the 
effects of  the exper imenta l  t r ea tment  on activity for the 
first 5 min, the next  30 rain period,  and the total  60 rain 
period. 

RESULTS AND DISCUSSION 

Analysis of the data obtained f rom the first 5 min the 
animals were in the apparatus,  using the in teract ion 
be tween the source of variance of  interest  and the animals 
as the error term,  yielded only an interact ion be tween  the 
t rea tments  and the replications statistically significant, 
F(8,88) = 5.14, p<0 .01 .  As may be seen in Fig. 1, this was 
due to an elevat ion of  the scores for the two inject ion 
condi t ions  on the first day only of each condi t ion.  On the 
basis of  previous observations the rapid adapta t ion to the 
inject ion and transport  procedures  was not  unexpec ted .  

During the next  30 min a significant t r ea tment  effect  
was obtained,  F(2 ,22)  = 7.03, p<0 .01 .  When these dif- 
ferences were fur ther  evaluated by the Duncan ' s  New 
Multiple Range Test [1] ,  with alpha set at the 1% level, it 
was found that the nonin jec t ion  group differed from both  
inject ion groups. The two inject ion groups also differed 
significantly from each other.  A significant repl icat ion 
effect  was obtained,  F(4,44)  = 7.14, p<0 .01 ,  but  the 
interact ion be tween  t rea tments  and repl icat ions was not  
significant, F ( 8 , 8 8 ) =  0.72, p>0 .05 .  

For  the total  60 rain fol lowing the first 5 min analysis of  
variance yielded findings similar to those obta ined for the 
first 30 rain. Trea tment  effects  were significant, F(2,22)  = 
5.86, p<0 .01 ,  as were replicat ion effects,  F(4 ,44)  = 5.65, 
p<0 .01 .  The interact ion be tween  t rea tments  and rep- 
lications was again nonsignif icant ,  F(8,88)  = 1.16, p>0 .05 .  
However,  Duncan 's  New Multiple Range Test, alpha set at 
0.01, failed to detect  a significant difference be tween  the 
noninjec t ion  condi t ion  and the saline inject ion condi t ion.  
These two groups did differ significantly f rom the water  
inject ion condi t ion.  

It is apparent  that  in t raper i toneal  inject ion of  ei ther  
vehicle, water  or saline, produces  a change in l o c o m o t o r  
activity. Further ,  the changes are not  equivalent ,  indicating 
that the solutions produce a change in l o c o m o t o r  activity in 
addit ion to the simple effect  of  inject ion.  Our initial 
expec ta t ion  had been that if any change resulted from 
inject ion it would be an increase in activity. Such an 
increase is seen only during the initial 5 rain adapta t ion  
period of  the first replication.  The observat ion that a 
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REPLICATIONS 
FIG. 1. The effects upon activity of water and saline injections 

compared with no injection over three time periods. 

reduct ion  in activity would result f rom inject ion of the 
solutions was not  expected.  The finding that water  pro- 
duced a greater decrease in activity than the saline solution 
was also unexpected .  

The present s tudy would serve to emphasize the necessity 
for placebo inject ions of the vehicle used in preparing drug 
solutions under  study. It also demonst ra tes  the necessity of  
adapta t ion to the inject ion procedure  with the vehicle to be 
used if such effects are to be el iminated f rom the ou tcome  
of intraperi toneal  inject ions of  a drug. 
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