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SUMMARY 

Substance P undecapeptide (SP) was injected into the lateral ventricles of  
adult  male Swiss-Webster mice. Two behaviors were observed after peptide. 
SP increased grooming in a naloxone non-reversible manner and reduced ex- 
ploratory motor  activity. Both effects were dose dependent.  Both effects may 
point  to psychoactive properties for SP. 

Recent  interest in substance P (SP) as a putative central nervous system 
(CN8) neurotransmitter  has prompted a variety of  physiological and neuro- 
chemical experiments [ 11 ]. Only a limited behavioral assessment of  this pep- 
tide has been carried out,  however, although some effects upon nociception, 
aggression and some stereotyped motor  behavior have been reported [4,5,7, 
8 ,10] .  This report  summarizes our observations on central injection of  SP-in- 
duced grooming and motor  activity. We examined grooming and motor  activ- 
i ty based upon past reports with other  peptides (e.g. ref. 3). 

Subjects .  Adult  male Swiss-Webster mice 25--40 g each were maintained 
upon ad libitum food (Teklad 4.0% fat rodent  diet S-0836) and tap water, and 
automatically programmed day/night  cycles of  12 h (lights on = 8: 00--20:00 
h). A minimum of 5 mice each were used to determine a given data point. 

In jec t ion .  SP (Arg-Pro-Lys-Gln-Gln-Phe-Phe-Gly-Leu-Met-NH2, Peninsula 
7451, San Carlos, CA) 0--100 pg, was infused in Ringer-Locke solution. The 
injection was into the lateral ventricle through a permanently indwelling 23G 
cannula which was implanted stereotaxically under 80 mg/kg sodium pento- 
barbital (Nembutal)  a minimum of  7 days preceding injection. Additional de- 
tails of  cannula construction and implantation have been published previously 
[6] .  Injections utilized a manually operated Hamilton microsyringe and an 
infusion volume of  10 pl over a period of  30 sec or less. Doses were based 
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upon previous reports [ 10]. To further examine the pharmacology of SP-in- 
duced grooming a dose known to elicit this behavior was also tested after 
pretreatment with 8 mg/kg of naloxone HC1, injected intraperitoneally 1 ml/ 
0.1 kg 10 min prior to SP. 

Procedure for behavioral observations. Observations of grooming and motor  
inhibition were made at the same time. Subjects were injected and placed in 
51 × 41 × 22 cm polypropylene cages (Scientific Products Series 70) which 
contained a fresh bedding of pine chips. The cages rested upon 4 field sensi- 
tive activity monitors (Stoelting, Chicargo, IL) calibrated to within 5% of each 
other. Additional details of apparatus and procedures have been previously 
published [6]. Observations of grooming were rated for the first 20 min after 
injection on a 0--3 scale with 0 = no observed grooming, 1 = 300 sec or less 
of observed grooming, 2 = 300--600 sec of observed grooming, 3 = more 
than 600 sec of observed grooming over a 20-rain observation period. Groom- 
ing was scored for face washing, flank washing, and use of hindpaws for flank 
or head scratching. Neither yawning nor stretching was prominent in control 
or drug injected subjects and therefore they were not  scored. Motor activity 
was recorded automatically for 12 consecutive 10-min intervals using the ap- 
paratus described. 

Results. SP facilitated grooming (Fig. 1) and decreased other motor  activ- 
ity (Fig. 2). In both cases the drug effect was dose dependent. Randomized 
design analyses of variance [1] and two factor mixed design analyses of vari- 
ance [ 1] indicated both effects, respectively, were statistically significant. F 
ratio for the drug effect upon grooming was F4,30 = 7.92; P < 0.001. Pre- 
t reatment of mice with naloxone had virtually no effect upon the grooming 
response at a dose of 50 pg SP {mean scores with and without  naloxone = 3 in 
both cases*). For motor  activity (Fig. 2) ratios for drug effects upon time 
and dose were F4,30 = 3.1, F12,361 = 12.94 respectively,P < 0.001, in each 
case. The interaction effect was not  significant; F48,361 = 1.0, P < 0.50. 
While main effects upon motor  activity were significant and represent a gen- 
eral decline in activity, it should be noted that  a minority of SP-injected mice 
showed behavioral activation especially at higher (> 25 ug) doses. Approx. 
1/10 of the subjects tested showed augmented motor  activity and a Straub 
tail response (i.e. tail elevation} indistinguishable from typical murine running 
to opiates [5]. Head to tail turning was also observed in some animals. 

Several reports have suggested that  SP may have sedative or behaviorally 
depressant properties [6,10]. We have noted a decrease in motor  activity in 

* F u r t h e r  e v i d e n c e  fo r  the independence o f  SP grooming and opiate blockade was  r e c e n t l y  
f o u n d  in  o u r  l a b o r a t o r y .  In  a 10 - r a i n  test using 50 ug o f  S P a  saline pretreated group 
s h o w e d  2 6 6  _+ 52  s ec  o f  g r o o m i n g  a n d  a group pretreated with 1 mg/kg o f  N a l t r e x o n e  
s h o w e d  1 6 2  +_ 39  sec ,  (all v a l ue s  as m e a n  and standard error) (using Student's t-test, 
t --- 0 . 8 ,  P > 0 . 2 0 ,  n -- 1 0 ,  n = s u b j . / g r o u p ) .  T h i s  slight and non-significant reduction is 
c o n s i d e r a b l y  s m a l l e r  t h a n  N a l t r e x o n e  reductions in grooming after A C T H  f r a g m e n t s  
which h a v e  p r e v i o u s l y  b e e n  s e e n  b y  o t h e r  o b s e r v e r s  (e.g.  ref .  3).  I a m  indebted to Kevin 
R o t h  fo r  t h e s e  da ta .  
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Fig. 1. Induct ion  of  grooming in mice by central SP-injection as judged by visual obser- 
vat ion.  A 0- -3  scale  was used, with 3 a maximal  score (i.e. >50% of  observat ion period)  
addit ional  details in text.  n -- 7/group.  

the bulk of mice we have tested. The present results qualify previous global 
assessments because not all motor behaviors are reduced. For example, 
grooming was increased. 

Previous reports have also noted increases in occurrence of  certain motor 
behavior which may agree with the present findings. The non-directed licking 
in cats seen after SP may be another aspect designated as grooming here 
[10] .  The present observations are consistent with another recent report [7] 
observing a number of  similar behavioral effects across a course of  injections 
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Fig. 2. Reduc t ion  o f  m o t o r  activi ty in mice by SP which was recorded automat ica l ly  using 
a commericMly available sys tem of  tuned oscillators (Stoel t ing;  see ref.6).  Subjects  were  
placed in apparatus at t ime,  T = 10. 10-min intervals were  used throughout ,  o, Ringer 
L o c k e  (RL)  solut ion;  ~, substance P 12.5 ~g; A, substance P 25.0 ~g; o, substance P 50 ~g; 
a,  substance P 100 ~g. n = 7/group.  
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into the substantia  nigra. Both  species and procedural  differences may  ac- 
c o u n t  for  different  t ime courses. Both  present  and past  findings may  be inter- 
preted in terms of  recent  electrophysiological  evidence showing SP and en- 
kephalins exer ted similar actions u p o n  a c o m m o n  receptor  [ 2 ] .  ACTH 
fragments  which also elicit g rooming  have a high aff ini ty for  opiate recep- 
tors [3 ] .  Nonetheless,  the failure to observe na loxone  reversal suggests tha t  
SP did no t  compe te  for opiate receptors  in the present  investigation. 
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