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VAN WIMERSMA GREIDANUS, TJ. B., J. A. SCHIJFF, J. L. NOTEBOOM, M. C. SPIT, L. BRUINS, M. VAN ZUM- 
MEREN AND G. J. E. RINKEL. Neurotensin and bombesin, a relationship between their effects on body temperature 
and locomotor activity? PHARMACOL B1OCHEM BEHAV 21(2) 197-202, 1984.--Neurotensin and bombesin have been 
tested for their effects on body temperature and locomotor activity in an open field. Both peptides induce hypothermia and 
suppress ambulation and rearing. The time curves of the hypothermic effects of both peptides appear to be rather similar, 
although bombesin is a more potent hypothermic agent than neurotensin. The time curves of the effects on locomotor 
activity appear to be quite different. The suppressive effect of neurotensin on locomotor activity is relatively short lasting 
and reaches its maximum at approximately 32 minutes. The effect of bombesin follows a different time curve and shows 
two peaks, suggesting that two different mechanisms are involved in the suppressive action of bombesin on locomotor 
activity. Calculation of the correlation coefficients between the effects of neurotensin and of bombesin on body tempera- 
ture and on locomotor activity (ambulation) suggest that a causal relationship between these two effects is not likely, in 
particular for neurotensin. 

Neurotensin Bombesin Body temperature Locomotor activity 

NEUROTENSIN is a tridecapeptide found in the gut and in 
several regions of the brain. It produces various effects after 
central, mostly intracerebroventricular (ICV) administra- 
tion. These effects include hypothermia [2], diminished lo- 
comotor activity, muscle relaxation [16], catalepsy [20] and 
antinociception [7]. It has been suggested originally that the 
behavioral effects exerted by centrally administered 
neurotensin might be explained by the potent hypothermic 
action [3]. However, Martin, Naruse and Papp [14] provided 
evidence that the antinociceptive effect of neurotensin, as 
measured in a hot plate situation, and the effect of the pep- 
tide on body temperature are two distinct responses. In ad- 
dition, catalepsy induced by ICV injection of neurotensin 
has been demonstrated not to be correlated with the 
hypothermia induced by the peptide [20]. In addition, a 
dichotomous action between neurotensin and structural 
analogues on motor activity in rats was found, whereas such 
a dichotomy was not observed for the hypothermic and mus- 
cular relaxation effects of neurotensin [10]. Finally, a dis- 
sociation between the hypothermic and antinociceptive ef- 
fects of neurotensin has been achieved by bilateral micro- 
injeclion of neurotensin into a large number of separate loci 
in the rat brain [l l]. Thus, neither the neurotensin-induced 
catalepsy nor the antinociception nor the decreased motor 
activity seem to be consequences of the hypothermia. 

Bombesin is a tetradecapeptide, which is found, as 
neurotensin, in gut and brain [6]. Upon central administra- 

tion it has some effects in common with neurotensin such as 
hypothermia [l, 4, 5] and antinociception [18]. In addition it 
reduces food intake [8] and feeding behavior [13], it induces 
excessive grooming [9,12] and affects locomotor activity 
[18]. Thus neurotensin and bombesin, although of different 
structure share several properties (see for review [17]). 

The present study was designed to assess whether 
neurotensin and bombesin have comparable effects on loco- 
motor activity and on body temperature and whether a 
causal relationship exists between the hypothermic actions 
of these peptides and their effects on locomotor activity. 

METHOD 

Male rats of an inbred Wistar strain (TNO, Zeist, The 
Netherlands), weighing 140-160 g were used. Prior to exper- 
imentation animals were operated under Hypnorm ® (5.0 mg 
fluanison and 0.2 mg fentanyl/0.5 ml/kg, SC; Duphar B.V., 
Amsterdam, The Netherlands) anesthesia for cannulation of 
the brain ventricular system. A polyethylene cannula was 
placed into the right ventricle of the rat brain and anchored 
with 1 stainless steel screw and dental cement. During re- 
covery from the operation, which usually took 3-4 days, 
animals were daily handled. They were individually housed 
and kept at a room temperature of 22°C. After recovery from 
operation animals were subjected to experimentation. At the 
end of each experiment an ICV injection of Evans Blue was 
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TABLE 1 

EFFECT OF 3/zg NEUROTENSIN (ICV) ON BODY TEMPERATURE AND ON OPEN FIELD 
ACTIVITY AT VARIOUS TIME INTERVALS 

Mean 
Mean body Mean ambulation (_+SEM) rearing 
temperature (crossings in open frequency 
(±SEM) °C field/3 min) (±SEM)/3 min 

Placebo (8) 37.5 + 0.1 71.9 _+ 6.8 7.6 _+ 1.1 
20' (8)  37.2 _+ 0.2* 57.0 ± 5.5 5.6 + 1.0 
40' (8)  36.4 + 0.3t 53.0 _+ 5.0* 6.1 + 0.8 
60' (12) 36.6 ± 0.3t 62.6 ± 7.0 6.7 ± 0.9 
80' (7)  37.0 ± 0.3 78.3 _+ 1.9 6.4 ± 0.9 

( ) Number of animals~group. 
*p<0.05 (vs. placebo, Dunnet's test). 
tp<0.01 (vs. placebo, Dunnet's test). 

given and the staining of the ventricular system of the brain 
was inspected to establish the placement of  the cannula. 
Only data from animals with a correct position of the tip of 
the cannula were used for evaluation of the results. 

Body (rectal) temperature was registered using a tele- 
thermometer (Yellow Springs Instrument Co. Inc., USA). 
The thermometer was inserted 4 cm into the rectum for 15 
sec. Ambient temperature in the experimental room was 
22_+ I°C. 

Locomotor  activity was studied in a circular open field 
[21] with a diameter of 75 cm. A 40 Watt bulb was placed 40 
cm above the floor of the open field. During 3 rain sessions 
the following parameters were measured: ambulation 
(number of crossings of lines drawn on the floor of the open 
field), frequency of rearing and grooming, and defecation 
(number of boluses). 

In initial experiments we calculated the mean (-+SEM) 
scores of ambulation, rearing, grooming and defecation, as 
well as the mean (_+SEM) body temperature in different 
groups of animals at various timepoints after treatment with 
placebo or peptide. 

Neurotensin Experiments 

Neurotensin (R 4322, Bachem, Torrance, CA) was ICV 
administered in a dose of  3 ~g, dissolved in an injection 
volume of 2/xl artificial CSF, which was used as placebo. 
In a first series of experiments rectal temperature was regis- 
tered at 20, 40, 60 and 80 min after injection of neurotensin, 
and compared with pre-injection (control) temperature. In a 
second series of experiments animals were ICV injected with 
either 3 txg neurotensin or placebo and at similar timepoints 
as used in the first series of  experiments, placed in the open 
field for observation of locomotor activity. In a third series 
of experiments animals were injected with either neurotensin 
(3 gg,  ICV) or placebo and tested for rectal temperature at 
the mentioned timepoints. Immediately after measuring this 
temperature, the animals were placed in the open field for 
observation of locomotor activity. 

For  assessment of a time-effect relationship curve of the 
effect of  neurotensin on body temperature and on locomotor 
activity we used (1) the difference between the mean ambu- 
lation score of each neurotensin treated group of animals at 
the mentioned timepoints and the mean ambulation score of 

the control group (A amb.) and (2) the mean difference in 
rectal temperature of  each group of  animals before and 20, 
40, 60 or 80 min after neurotensin administration (A temp.). 
Thus for the measurement of  the hypothermic effect of 
neurotensin each animal was its own control, whereas in the 
behavioral experiments the locomotor activity of each 
neurotensin treated animal was compared with the mean lo- 
comotor activity of a placebo treated control group. 

This procedure was chosen in order to avoid the di- 
minished exploratory behavior or reduction of locomotor 
activity, which occurs at repeated testing of locomotor ac- 
tivity of rats in an open field. Repeated measurement of 
rectal temperature does not affect this temperature as such. 

In this way the mean A amb. and the mean A temp. were 
calculated at the various timepoints. 

In addition a dose response study on the hypothermic 
effect of neurotensin and on its suppressive action on loco- 
motor activity was performed at one timepoint (30 min). 

Bombesin Experiments 

Bombesin (batch 42-218-25) (Bombesin was obtained 
from Dr. J. Rivier, the Salk Institute, La Jolla, CA) was ICV 
administered in a dose of 300 ng/2 p.1 artificial CSF. During 
the first experiments similar timepoints as used for 
neurotensin were applied (i.e., 20, 40, 60 and 80 rain) for 
testing the effect of bombesin on rectal temperature and on 
open field behavior. Since the data from these initial experi- 
ments did not result in a clear-cut time curve for the effect of 
bombesin on locomotor activity in the open field, other 
timepoints were included as well and additional experiments 
were performed using a 10, 20, 30, 40, 50, 60, 80 and 100 min 
time interval. 

Calculation of  the mean n arab. and the mean A temp. as 
result of the bombesin treatment at the various timepoints, 
as well as assessment of a correlation between the effect of 
bombesin on body temperature and on locomotor activity 
was performed in a similar way as applied for neurotensin. In 
addition a dose response study was performed on the 
hypothermic effect of  bombesin at 45 rain and on its sup- 
pressive effect on ambulation at 30 min. 

Statistical evaluation of the various data on the time- 
effect relationship studies was performed by using analysis 
of variance (ANOVA) or Dunnett 's  test as appropriate. Cor- 
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relation coefficients were calculated using Spearman's rank 
correlation test [19]. The table used for the critical values of 
the Spearman rank correlation coefficient is a one-tailed 
table (see [19]). 

R E S U L T S  

Neurotensin 

ICV administration of 3 p~g neurotensin induces a signifi- 
cant fall in body temperature starting at 20 rain after injection 
and continuing for over 1 hr (Table 1). Since from the 
timepoints used the lowest temperature was registered at 40 
min and the second lowest at 60 min, the maximum effect 
can be expected to occur between 40 and 60 min. For the 
effect of neurotensin on ambulation the strongest effect was 
seen at 40 min, 20 min being second and 60 rain third (Table 
1), indicating that the maximum effect will occur between 20 
min and 40 min. For the influence of neurotensin on rearing 
the maximum seems also to occur between 20 min and 40 
min, although no significant effect was observed (Table 1). 
Grooming and defecation were not significantly affected by 
neurotensin (data not shown). 

Using the calculated mean A temp. and mean A amb. from 
the various experiments a time-effect relationship curve was 
constructed which reveals that neurotensin (3.0 p~g ICV) 
exerts its maximal effect on rectal temperature at 43 min (A 
temp. max) and its maximal effect on ambulation at 32 rain (A 
amb. max) (Fig. l). 

In addition, of all neurotensin treated rats listed for rectal 
temperature and locomotor activity at 20, 30, 40, 60 and 80 
min (53 animals, see Tables 2 and 3) 8 animals showed a 
significant fall in body temperature without displaying a re- 
duction in ambulation. Conversely, of 14 rats which did not 
show a neurotensin-induced hypothermia 9 animals showed 
a reduced ambulation. 

Results of the dose-response relationship study reveal 
that the various doses of neurotensin all result in a similar fall 
in body temperature, whereas the effect of 1 /zg neurotensin 
on ambulation is much less pronounced than that observed 
after administration of higher doses of the peptide (data not 
shown). 

Calculation of the correlation coefficient between 
hypothermia and reduction of ambulation at the various 
timepoints used revealed that generally no correlation exists 
between these two parameters (Table 2). Only at 40 min a 
weak but significant correlation exists between A amb. and A 
temp. A more or less similar result is found calculating this 
correlation coefficient in the dose-response experiment (Ta- 
ble 3). Only the highest dose of neurotensin results in a weak 
but significant correlation between the hypothermic effect 
and the suppressive action on locomotion. 

Bombesin 

ICV administration of 300 ng bombesin induces a signifi- 
cant fall in body temperature starting at 20 rain after injection 
and lasting approximately 1 hr. From the timepoints used the 
50 rain time interval showed the largest effect, whereas at 40 
min the second lowest temperature was registered (Table 4). 
Thus, the maximum effect of 300 ng bombesin on body tem- 
perature can be expected to occur between 40 and 50 min. 

Bombesin reduces locomotor activity (ambulation and 
rearing) in the open field. For the effect on ambulation the 
strongest effects were seen at two timepoints: 30 min and 60 
min with a markedly weaker effect in between at 40 min. A 
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FIG. 1. Time curves of the effect of neurotensin (3/xg, ICV) on body 
temperature (A temp.) and on ambulation (A amb.) in an open field. 

more or less comparable effect ofbombesin was observed on 
rearing frequency (Table 4). Grooming as observed in the 
open field was not significantly affected by bombesin, al- 
though during the first 30 min after injection a tendency 
towards more grooming and increased scratching was ob- 
served. Generally defecation was slightly reduced after ad- 
ministration of bombesin (data not shown). 

Using the calculated A temp. and A amb. from the various 
experiments a time-effect relationship curve was constructed 
which reveals that bombesin (300 ng ICV) exerts its maximal 
hypothermic effect at 47 min (Fig. 2). For the effect of 
bombesin on ambulation a biphasic curve appears with a 
sharp peak at 28 min and a second maximum at approx- 
imately 65 min (Fig. 2). It also appears that the suppressive 
effect of bombesin on locomotor activity is long lasting 
(>100 min). 

Of all bombesin treated rats listed for rectal temperature 
and locomotor activity (42 animals, see Tables 5 and 6), 6 
animals showed a bombesin-induced reduction of ambulation 
without a significant fall in body temperature. Conversely, of 
35 animals which were hypothermic following bombesin 
treatment 7 animals did not show a reduction of ambulation. 

Calculation of the correlation coefficient between the 
hypothermic effect of bombesin and the bombesin-induced 
reduction of ambulation at the various timepoints used re- 
vealed that a weak but significant (p=0.05) correlation 
exists between these two parameters (Table 5). However, a 
negative result was found in the dose-response experiment 
(Table 6). In addition the low dose of bombesin (30 ng) does 
not reduce ambulation and rearing, but does induce 
hypothermia (data not shown). 

D I S C U S S I O N  

The present data clearly confirm previous findings [2, 13, 
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T A B L E  2 

CORRELATION COEFFICIENT FOR 2~ AMBULATION AND 
TEMPERATURE AT VARIOUS TIME INTERVALS AFTER ICV 

ADMINISTRATION OF 3 p.g NEUROTENSIN 

Spearman rank 
Time interval Number correlation 

(min) of rats coefficient 

T A B L E  3 

CORRELATION COEFFICIENT FOR A AMBULATION AND A 
TEMPERATURE AT 30 MIN AFTER ICV ADMINISTRATION OF 

GRADED DOSES OF NEUROTENSIN 

Spearman rank 
Doses neurotensin Number correlation 

(~tg, ICV) of rats coefficient 

20 10 0.176 1 6 0.171 
40 8 0.798* 3 5 0.600 
60 10 0.448 10 7 0.714" 
80 7 -0.286 

*p<0.05 (one-tailed test). 
p =0.05 lone-tailed test). 

T A B L E  4 

EFFECT OF 300 ng BOMBESIN (ICV) ON BODY TEMPERATURE AND ON OPEN FIELD 
ACTIVITY OF VARIOUS TIME INTERVALS 

Mean 
Mean body Mean ambulation (± SEM) rearing 
temperature (crossings in open frequency 
(± SEM) °C field/3 min) ( ± SEM)/3 min 

Placebo (14) 37.0 ± 0.1 110 + 6 9.9 ± 1.2 
10' (12) 37.0 ± 0.1 106 ± 8 7.8 ± 1.4 
20' (12) 36.5 ± 0.2* 73 ± 6+ 4.5 ± 0.9t 
30' (13) 36.4 ± 0.3t 70 ± 8t 5.9 ± 0.9* 
40' (18) 36.2 ± 0.3t 88 + 5+ 6.5 ± 0.7* 
50' (11) 36.1 ± 0.3t 76 ± 5t 5.0 ± 1.0t 
60' (17) 36.6 ± 0.3 71 ± 4t 5.0 ± 1.1t 
80' (11) 36.9 ± 0.4 73 ± 7+ 4.8 ± 0.8t 

100' ( 8 )  37.2 ± 0.2 76 ± 8t 4.9 + 1.0t 

( ) Number of animals/group. 
*p<0.05 (vs. placebo, Dunnet 's test). 
tp<0.01 (vs. placebo, Dunnet's test). 

14, 19] tha t  ICV admin i s t r a t i on  o f  neu r o t ens i n  i nduces  
h y p o t h e r m i a  in ra ts  and  reduc t ion  of  l o c o m o t o r  act iv i ty .  
They  also con f i rm  the  f inding tha t  the  h y p o t h e r m i c  ac t ion  of  
the  pept ide  appea r s  at  l ower  doses  t han  the  effect  on  locomo-  
tor  act ivi ty .  H o w e v e r ,  the  p r e s en t  f indings  refute  the  idea  
tha t  the  suppress ive  effect  of  neu r o t ens i n  on  l o c o m o t o r  ac- 
t ivi ty can  suff ic ient ly  be  exp la ined  by  its h y p o t h e r m i c  ac- 
t ion.  In fact  we bel ieve  tha t  the  two effects  s tudied  in the  
p r e s e n t  e x p e r i m e n t s  are  not  causal ly  re la ted.  Severa l  rea-  
sons  suppor t  ou r  op in ion  in this  respec t :  (1) not  all ra ts  ex-  
h ibi t ing h y p o t h e r m i a  show reduced  l o c o m o t o r  ac t iv i ty ,  (2) 
m a x i m u m  h y p o t h e r m i a  was o b s e r v e d  at 43 min,  w he rea s  
max ima l  r educ t ion  of  l o c o m o t o r  act ivi ty  was  ca lcu la ted  to 
o c c u r  at  32 min,  (3) a dose  o f  1 /xg neu r o t ens i n  induces  
h y p o t h e r m i a  but  does  not  r educe  l o c o m o t o r  ac t iv i ty  signifi- 
cant ly ,  and  (4) only  in a few cases  a s ignif icant  cor re la t ion  
was  found  (one- ta i led  test)  b e t w e e n  h y p o t h e r m i a  and  re- 
duced  l o c o m o t o r  act ivi ty .  

Thus  our  f indings  do not  suppor t  a causal  r e la t ionsh ip  
b e t w e e n  the  h y p o t h e r m i c  effect  o f  n e u r o t e n s i n  and  its effect  
on  locomot ion .  Ins t ead  we suggest  tha t  these  two effects  of  
neu ro t ens in  are  two di f ferent  and  i n d e p e n d e n t  r e sponses ,  as 
was  also s h o w n  for  h y p o t h e r m i a  and  ca ta lepsy  [20], for  
h y p o t h e r m i a  and  an t inoc icep t ion  [11,14]. Our  resul t s  also 

suppor t  the  v iew of  a d i c h o t o m o u s  ac t ion  b e t w e e n  
neu ro t ens in  and  some of  its ana logues  on  l ocomoto r  ac t iv i ty ,  
wh ich  is not  found  for  the  h y p o t h e r m i c  effect  [10]. 

C o n c e r n i n g  the  effects  o f  b o m b e s i n  on  l ocomoto r  ac t iv i ty  
it appea r s  tha t  two t imepo in t s  can  be  ca lcu la ted  at  wh ich  a 
peak  effect  occurs .  This  may  indica te  tha t  for  the  inf luence  
of  b o m b e s i n  o n  l o c o m o t o r  act ivi ty ( ambu la t i on  and  rear ing)  
d i f ferent  m e c h a n i s m s  of  ac t ion  are invo lved  or  tha t  poss ib le  
me tabo l i t e s  may  also affect  locomot ion .  With  r e spec t  to the  
h y p o t h e r m i c  effect  of  b o m b e s i n  the  m a x i m u m  effect  apepa r s  
at 47 min,  exac t ly  in b e t w e e n  the  two t imepo in t s  at  which  the  
peak  effects  of  b o m b e s i n  on  l o c o m o t o r  act ivi ty  occur  (see 
Fig. 2). A l though  a weak  but  s ignif icant  (p=0 .5 ,  one- ta i led)  
cor re la t ion  was found  b e t w e e n  the  effect  of  this  neu ropep-  
t ide on  locomot ion  (A arab.)  and  on  body  t e m p e r a t u r e  (A 
temp. )  (see Table  5), th is  does  not  necessa r i ly  poin t  to a 
causal  re la t ionship .  The  f indings  t ha t  two peaks  are found  in 
the  t ime course  for  the effect  of  b o m b e s i n  on  l o c o m o t o r  
ac t iv i ty  and  only  one  for  the  h y p o t h e r m i c  ac t ion  does  not  
exc lude  such  a causal  re la t ionship  but  m a k e s  it not  likely. In 
addi t ion  some an imals  show h y p o t h e r m i a  but  no  supp re s sed  
locomot ion ,  whe rea s  o the r s  display r educed  l o c o m o t o r  ac- 
t ivi ty bu t  no  h y p o t h e r m i a  fol lowing ICV admin i s t r a t ion  of  
b o m b e s i n .  In addi t ion  the  resul t s  o f  the  d o s e - r e s p o n s e  re- 
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FIG. 2. Time curves of the effect of bombesin (300 ng, ICV) on body 
temperature (A temp.) and on ambulation (A amb.) in an open field. 

T A B L E  5 

SPEARMAN RANK CORRELATION COEFFICIENT FOR A 
AMBULATION AND A TEMPERATURE AFTER ICV 

ADMINISTRATION OF 300 ng BOMBESIN 

A temperature at 45 min A temperature at 45 min 
A ambulation at 30 min A ambulation at 60 min 

0.643* (8) 0.600* (9) 

A Temperature was established at 45 min, whereas A ambulation 
was determined at 30 min (first peak, see Fig. 2) or at 60 min (second 
peak, see Fig. 2). 

*p =0.05 (one-tailed test). 
( ) Number of animals/group. 

T A B L E  6 

SPEARMAN RANK CORRELATION COEFFICIENT FOR A 
TEMPERATURE (45 MIN) AND A AMBULATION (30 MIN) AFTER 

ADMINISTRATION OF GRADED DOSES OF BOMBESIN 

Doses bombesin Number Correlation 
(ng, ICV) of rats coefficient 

30 9 0.167 
(00 9 0.454 
300 7 0.700 

laitonship study reveal  that higher doses  of  bombesin  are 
needed for the effect  on ambulat ion and rearing than for the 
effect on body tempera ture .  Thus,  for similar reasons as put 
forward for neurotensin  a causal relat ionship be tween  the 
effects  of  bombes in  on body tempera ture  and on locomotor  
act ivi ty is not  likely. 

The  finding that bombesin  reduces  locomotor  act ivi ty  
seems in contradic t ion with the observa t ion  by Pert  et al. 
[18]. H o w e v e r  the way they measured  locomot ion  (horizon- 
tal movement )  is different f rom the ambulat ion and rearing 
we observed  in the open field. In addit ion differences in 
o ther  exper imenta l  condit ions may play a role as well and 
may account  for the d iscrepancy  be tween  their  findings and 
the ones descr ibed in the present  study. That  grooming was 
not increased after  bombesin  administrat ion seems in con- 
t radict ion with the reports  o f  Katz  [12] and of  Gmerek  and 
Cowan [9]. H o w e v e r  the open field is not  the most  appro- 
priate way to study grooming.  Prel iminary exper iments  per- 
formed by us recent ly  clearly indicate that bombesin  induces 
excess ive  grooming behavior ,  when appropriate  observa t ion  
boxes  for this type o f  s te reo type  behavior  are used. 

Compar ing the effect  of  neurotensin  and of  bombesin  on 
body tempera ture  and locomotor  act ivi ty in an open field it 
appears  that the t ime curve  of  both peptides on body tem- 
perature  is rather  similar albeit  that higher doses  of  
neurotensin  as compared  to bombesin  are needed for a simi- 
lar fall in body temperature .  Concerning the reduct ion of  

locomotor  act ivi ty in an open field the t ime curves  of  
neurotensin  and of  bombesin  are quite different with respect  
to the shape o f  the curve,  as well as the durat ion and the 
strength of  the effect.  This may suggest that different mech-  
anisms underly the suppress ive  effects  of  neurotensin and of  
bombes in  on explora tory  behavior  (ambulation) in an open 
field. This holds in part icular  for the mechanism resulting in 
the second part of  the A amb. curve  of  bombesin  (see Fig. 2). 

The  observat ion  that the control  groups f rom the 
neurotensin  and bombesin  studies seem to have different 
ambulat ion scores may be explained by the fact  that these 
respect ive  exper iments  have been per formed with an inter- 
val o f  approximate ly  half  a year.  

In conclusion it can be stated that,  al though occasional ly  
a correlat ion exists be tween  the effects  on ambulat ion and 
body tempera ture ,  a causal  relat ionship be tween  the 
hypothermic  effect o f  the two neuropept ides  studied, and 
their  suppress ive  act ion on locomot ion  is not likely. In addi- 
tion it is suggested that the mechan isms  by which neuroten-  
sin and bombesin  influence locomotor  act ivi ty are o f  a dif- 
ferent  nature. 
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