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(2) 439–444, 1998.—Cholecystokinin
octapeptide (CCK-8) and the peptide analog ARL 14294, formerly FPL 14294, [Hpa(SO

 

3

 

H)-Met-Gly-Trp-Met-Asp-
N(Me)Phe-NH

 

2

 

], have been reported to induce satiety by interaction with the CCK-A receptor subtype. ARL 15849
[Hpa(SO

 

3

 

H)-Nle-Gly-Trp-Nle-N(Me)-Asp-Phe-NH

 

2

 

] is an improved ARL 14294 analog with enhanced CCK-A receptor se-
lectivity, greater stability, and a longer duration of action. The affinity of ARL 15849 for the CCK-A receptor (

 

K

 

i

 

 

 

5

 

 0.034 nM)
is 6,600 fold greater than for the CCK-B receptor (

 

K

 

i

 

 

 

5

 

 224 nM), whereas CCK-8 and ARL 14294 are nonselective. Although
comparable in potency to contract isolated gallbladder and induce pancreatic phosphatidylinositol hydrolysis, ARL 15849 is
3- and 100-fold more potent than ARL 14294 and CCK-8, respectively, to inhibit 3-h feeding in rats. The duration of feeding
inhibition was significantly longer for ARL 15849 (

 

.

 

5 h), compared to equipotent doses of ARL 14294 (3 h), and CCK-8
(1 h). Intranasal administration of ARL 15849 inhibits feeding in beagle dogs with a greater separation between doses that in-
duce emesis and those that inhibit feeding. Therefore, ARL 15849 is a potent, selective, intranasally active anorectic agent
which may be useful in the treatment of eating disorders. © 1998 Elsevier Science Inc.
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CHOLECYSTOKININ (CCK) and its active fragment, CCK-8,
have been reported to be involved in a number of mamma-
lian gastrointestinal and CNS functions (9). These actions are
brought about through the interaction of CCK-8 with either
of two receptor subtypes, CCK-A, for alimentary and CCK-B,
for brain, although receptor distribution is not limited to these
areas (23). Characterization of these receptors has revealed a
high degree of homology across species (26), which may par-
tially explain why CCK agonists have similar pharmacological
profiles in a variety of animals including humans. In particu-
lar, a substantial body of evidence has been gathered to sug-
gest that CCK acts as a physiological satiety signal to termi-
nate feeding by stimulation of the CCK-A receptor subtype.
Stimulation of the CCK-A receptors located in the brain stem
and higher feeding centers, or on the vagal afferents, are thought
to be directly involved in the induction of satiety (19,25,26).
Furthermore, selective stimulation of CCK-B receptors in the
periphery has been associated with the release of hydrochloric
acid from gastric parietal cells, pepsinogen, and electrolyte se-
cretion, stimulation of gastric motility, and function as a growth
factor for the gastric mucosa (11,18,22,23).

We have previously reported the development of a novel,
chemically stabilized, CCK-8 based peptide analog (ARL
14294) with high affinity for CCK receptors and potent activ-
ity as a CCK-A agonist to contract gallbladder and inhibit
feeding (24). The following studies were done to assess the
pharmacological selectivity, potency, anorectic activity, intra-
nasal bioavailability and duration of action of ARL 15849, an
improved analog of ARL 14294.

 

METHOD

 

CCK Receptor Affinity

 

Affinity for CCK-A receptors in rat pancreatic membranes
was measured according to the methods described by Chang
et al. (5). A pancreas from a Sprague–Dawley rat was homog-
enized for 20 s with a Brinkman Polytron (setting 5) in 50 vol
of a 50 mM Tris buffer, pH 8.0 and 4

 

8

 

C. The homogenate was
centrifuged at 50,000 

 

3

 

 

 

g

 

 for 10 min and then the pellet was
washed twice, recentrifuged, and resuspended in 2000 vol of
cold 5 mM Tris buffer (pH 7.4, at 37

 

8

 

C), containing 5 mM
MgCl

 

2

 

, 5 mM dithiothreitol, 2 mg/ml BSA, and 0.14 mg/ml ba-
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citracin. Affinity for CCK-A receptors was measured using ei-
ther 

 

125

 

I-CCK-8 (DuPont, 2000 Ci/mmol) or [

 

3

 

H]MK 329 (Du-
Pont,Ci/mmol). One milliliter (0.5 mg original wet weight of
tissue) of membrane suspension, and either 0.2 nM of [

 

3

 

H]MK
329 or 15 pM of 

 

125

 

I-CCK-8 was incubated for 40 min (

 

125

 

I-
CCK-8) or 60 min ([

 

3

 

H]MK 329) at 37

 

8

 

C C. Bound ligand was
collected onto Whatman GF/B filters and filters were washed
twice with 8 ml of ice-cold 50 mM Tris buffer, pH 7.4, and an-
alyzed using a Beckman liquid scintillation counter. Binding
constants were determined using ALLFIT, an iterative logis-
tic curve fitting program and apparent 

 

K

 

i

 

 values were derived
from the formulation described by Cheng and Prusoff (7).
The calculated 

 

K

 

d

 

 values for each ligand were 0.12 nM for 

 

125

 

I-
CCK-8, and 0.22 nM for [

 

3

 

H] MK 329.
Affinity for CCK-B receptors was measured in rat cerebral

cortex (6). Tissue was homogenized in 50 vol (vol/g of wet
weight of tissue) of 50 mM Tris (pH 7.5 at 25

 

8

 

C). The homoge-
nate was centrifuged at 50,000 

 

3

 

 

 

g

 

 for 10 min and the resulting
pellet was resuspended and recentrifuged. The final pellet was
resuspended in 80 vol of assay buffer (10 mM Hepes, 5 mM
MgCl

 

2

 

, 1 mM EGTA, bacitracin (0.25 mg/ml), and 130 mM
NaCl, pH 6.5). Then, 0.45 ml of resuspended membranes, unla-
beled compound, and 1 nM of 125I-CCK-8 (DuPont) in a final
volume of 0.5 ml was incubated at 25

 

8

 

C for 2 h. Membrane-
bound 

 

125

 

I was collected by vacuum filtration on Whatman GF/B
filters presoaked in 50 mM Tris buffer, pH 7.7 containing 1 mg/
ml bovine serum albumin (Sigma). Radioactivity was deter-
mined with a Beckman gamma counter (efficiency of 45%). IC

 

50

 

and 

 

K

 

i

 

 values were determined using the Lundon AccuFit Com-
petition nonlinear curve fitting software program, which is based
in part on models described by Linden (17) and Feldmen (10).

 

Agonist Potency in Isolated Guinea Pig Gallbladder

 

Contraction of guinea pig gallbladder was measured by a
modification of the methods described by Bishop et al. (2).
The isolated gallbladder (Hartly guinea pig, 300–400 g) was
divided longitudinally into strips and mounted in 10 ml tissue
baths containing Krebs solution at 37

 

8

 

C and bubbled with
95% O

 

2

 

–5%CO

 

2

 

. Strips were allowed to equilibrate for 2 to
3 h, and a final resting tension of 1 g was established. Isometric
responses were recorded using a Grass FT.03 force transducer
and a Gould polygraph. Preliminary studies indicated that
similar potencies for CCK-8 were obtained whether a dose
washout sequence or a cumulative dose–response procedure
was used. The latter was found to be necessary for ARL 15849
because of the extremely slow wash out period. Regardless of
which procedure was used, contractile responses to a peptide
were allowed to reach asymptote before the next higher dose
was applied. Dose–response curves were constructed using
five to eight concentrations of peptide, and ED

 

50

 

 values were
determined using ALLFIT.

 

Agonist Potency in Guinea Pig Pancreatic Tissue

 

The CCK induced stimulation of phosphoinositide (PI) hy-
drolysis in guinea pig pancreatic fragments was measured by
the method of Lin et al. (15). The isolated pancreas was
washed, cut into fragments (10–15 mg each), and placed into
20-ml glass scintillation vials containing 0.3 M [

 

3

 

H] myo-inosi-
tol in 2 ml of HEPES buffer, pH 7.4. The vials were bubbled
with O

 

2

 

 for 10 s, capped, and incubated at 37

 

8

 

C for 2 h in a
Dubnoff metabolic shaker (150 oscillations/min). After incu-
bation, the fragments were rinsed five times with 20 ml of
warm buffer and placed individually in test tubes with 2 ml of
buffer containing BSA (0.2%), bestatin (0.1 mM), phospora-

nuclar (3.0 mM), LiCl (10 mM), and the test peptide com-
pounds at various concentrations. Each tube was then bub-
bled with O

 

2

 

, capped, incubated, and shaken for 30 min at 37

 

8

 

C
as above. The incubation was terminated by adding 3 ml
methanol-chloroform (1:2), and each sample was homoge-
nized for 10 s with a Brinkman polytron (setting 6). The sam-
ples were centrifuged for 10 min at 1000 

 

3

 

 

 

g

 

 at 4

 

8

 

C and 2 ml of
the aqueous layer were removed and diluted with 2 ml of wa-
ter. Then, 0.5 ml aliquots from the total aqueous volume were
removed and counted with a Beckman 1100 scintillation
counter in 10 ml of Ecolume scintillation fluid. The remaining
3.5 ml was added to 1 ml AG1-X8 anion exchange column,
100–200 mesh (Bio-Rad) and the total inositol phosphates
([

 

3

 

H] PI), were eluted with 2 

 

3

 

 1.5 ml aliquots of 1.0 M am-
monium formate: 0.1 M formic acid solution and counted in
15 ml of Ecolume. The percentage of PI formation is ex-
pressed as the ratio between the sum of the radioactive frac-
tions collected in the ammonium formate/formic acid elution
and the total amount of water soluble [

 

3

 

H] inositol containing
species. EC

 

50

 

 values were determined as described above.

 

Food Intake

 

Food intake was measured by a modification of the
method described by Cox and Maickel (8). Male Sprague–
Dawley rats (300–400 g) housed singly under a 12 D: 12 L re-
verse cycle were trained to eat powdered Purina rat chow dur-
ing a 3-h period following a 21-h fast. To assess anorectic
potency, a range of peptide doses was administered intraperi-
toneally (in 0.5 ml of water, pH 7.0–8.0) 10 min prior to food
availability, and food intake was then measured after 30 min
and 3 h of feeding. There were 10 rats per treatment group
and each group received all treatments by a randomized
crossover schedule with a 1-week washout period between
dosing. Both 0.5 and 3 h time points were determined in the
same experiment. A repeated measures ANOVA followed by
a Newman–Keuls post hoc analysis were used to determine
significant differences of food intake between groups. Dose–
response curves were constructed using multiple doses of pep-
tide and ED

 

50

 

 values were determined using ALLFIT.
In experiments where the duration of action of test com-

pounds was evaluated, rats received treatment at various time in-
tervals (1, 2, 3, 4, and 5 h) before food was presented, and 1 h
food intake was determined and compared to vehicle-injected
control animals. The number of animals per group, dosing sched-
ules, and statistical analysis were performed as described above. 

Food intake in male beagle dogs (

 

n

 

 

 

5

 

 16) was evaluated
according to the following protocol. After a 12-h fast, each

TABLE 1

 

AFFINITY OF ARL 14294 AND ARL 15849 FOR RAT PANCREATIC
CCK-A RECEPTORS AND RAT BRAIN CORTICAL CCK-B

RECEPTORS IN VITRO

Compound

CCK-A

 

3

 

H-MK-329 

 

K

 

i

 

(nM)

 

125

 

I-CCK-8

 

K

 

i

 

 (nM)

CCK-B

 

125

 

I-CCK-8 

 

K

 

i

 

(nM)

Selectivity*
CCK-B 

 

K

 

i

 

CCK-A 

 

K

 

i

 

CCK-8 4.1 

 

6

 

 0.2 0.087 

 

6

 

 0.009 0.41 

 

6

 

 0.06 5
ARL 14294 4.2 

 

6

 

 0.8 0.069 

 

6

 

 0.017 1.28 

 

6

 

 0.03 18
ARL 15849 1.8 

 

6

 

 0.2 0.034 

 

6

 

 0.005 224 

 

6

 

 19† 6590

Values expressed as mean 

 

6

 

 SEM, n 

 

5

 

 3 experiments.
*Ratio of CCK-B affinity over CCK-A affinity (vs. agonist).
†Significantly different from all other groups, 

 

p

 

 

 

,

 

 0.05.
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dog was given 100 g of food and allowed to eat for 15 min; 30
min later, 400 g of food was presented to each dog for an addi-
tional 15-min period. Food consumption was calculated on
the amount of the 400 g of food eaten. Vehicle or drug was ad-
ministered intranasally in a volume of 50 

 

m

 

l per nostril per 10

kg body weight, 10 min before the second feeding period. Val-
ues for food intake, expressed as (g/kg b.wt.) and the inci-
dence of emesis (%) were analyzed by (ANOVA) followed
by Newman–Keuls multiple range tests and 

 

Z

 

-test for com-
paring proportions, respectively. Dose–response curves were
constructed using multiple doses of peptide and ED

 

50

 

 values
were determined using ALLFIT.

 

RESULTS

 

To determine whether replacement of the Met in ARL
14294 to increase stability (Met can be oxidized in solution)
may have hindered receptor binding and if movement of the

 

N

 

-methyl group from Phe to Asp imparted the selectivity for
CCK-A receptors, the affinity of ARL 15849 for both CCK-A
and CCK-B receptors was assayed. As described in Table 1, the
affinity of ARL 15849 for the CCK-A receptor as measured by
standard procedures was similar to those of CCK-8 and ARL
14294, indicating a relatively good structural fit to this receptor.
When measuring the affinity of ARL 15849 for CCK-A recep-
tors on pancreatic membranes through displacement of an an-
tagonist, MK-329, ARL 15849 had an apparent 

 

K

 

i

 

 of 1.8 nM,
which is approximately equivalent to that of CCK-8 and ARL
14294. When measuring the affinity of ARL 15849 through dis-
placement of a labeled agonist 

 

125

 

I-CCK-8, ARL 15849 also re-
sembled CCK-8 and ARL 14294. However, ARL 15849 did ex-
hibit a high degree of selectivity for CCK-A receptors
compared to CCK-B receptors (6,590-fold) unlike CCK-8 or
ARL 14294, which showed little or no significant selectivity.

Having improved selectivity, while retaining the binding
affinity of ARL 15849 to be comparable to that of CCK-8 and
ARL 14294, the question arises as to its functional potency
relative to these two compounds. Therefore, all three com-
pounds were profiled in the guinea pig pancreatic phosphati-
dylinositol (PI) hydrolysis assay (Fig. 1) and in the isolated
gallbladder assay (Fig. 2). ARL 15849, ARL 14294, and CCK-
8 were approximately equipotent in both the PI turnover
(EC

 

50

 

 

 

5

 

 31, 44 and 12 nM, respectively) and the gallbladder
contraction assay (EC

 

50

 

 

 

5

 

 6.6, 7.8 and 10.1 nM, respectively),
which would be predicted from the receptor binding data.
However, the time to peak contraction (Table 2) with ARL
14924 (10.2 min) and ARL 15849 (16.9 min) was significantly
longer (

 

p

 

 

 

5

 

 0.0175, 

 

F

 

 

 

5

 

 7.63) than with CCK-8 (8.6 min). Sim-
ilarly, contractions produced by ARL 15849 and ARL 14294
could not be readily reversed by washing out the peptide with
repeated exchanges (three or greater) of the tissue bath me-
dia. In contrast, CCK-8–induced contractions were readily re-
versed by one exchange of bath media.

Intraperitoneally administered ARL 15849 inhibited the
food intake of fasted rats during the first 30 min of feeding in

FIG. 1. The dose response of ARL 15849 (d), EC50 5 31.4 6 9.4 nM,
ARL 14294 (,), EC50 5 43.8 6 2.3 nM, and CCK-8 (s), EC50 5 12.2 6
1.8 nM to stimulate phosphatidylinositol hydrolysis in guinea pig pan-
creatic fragments.

FIG. 2. The dose response of ARL 15849 (d), EC50 5 6.63 6 0.67
nM, ARL 14294 (,), EC50 5 7.84 6 0.21 nM, and CCK-8 (s), EC50 5
10.1 6 0.8 nM to contract isolated guinea pig gallbladder.

 

TABLE 2

 

EFFECT OF ARL 14294 AND ARL 15849 ON
GALLBLADDER CONTRACTION IN VITRO

Compound

 

n

 

(No. of Strips)

Time to Peak
Conraction at
1.0 nM (min)

 

CCK-8 4 8.60 

 

6

 

 0.82
ARL 15849 3 16.93 

 

6

 

 1.92*
ARL 14924 3 10.22 

 

6

 

 2.16

Values are expressed as mean 

 

6

 

 SEM.
*Significantly different from both other groups, 

 

p

 

 

 

,

 

 0.05.
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a dose dependent manner (Fig. 3) with a potency that was 19-
fold greater than CCK 8 (ED

 

50

 

 

 

5

 

 0.16 vs. 3.0 

 

m

 

g/kg) and
slightly less potent than ARL 14294 (ED

 

50

 

 

 

5

 

 0.07 

 

m

 

g/kg).
When the feeding period was extended to 3 h the dose to in-

hibit feeding by 50% increased approximately 10- and 35-fold
for ARL 14924 (ED

 

50

 

 5 0.80 m/kg) and CCK-8 (100 mg/kg),
respectively (Fig. 4). However, the ED50 dose of ARL 15849
to inhibit feeding at 3 h was only slightly higher (0.26 vs. 0.16
mg/kg) than the 30-min value, suggesting that ARL 15849 may
have a longer duration of action than ARL 14294 and CCK-8.

The duration of action of ARL 15849 relative to CCK-8
and ARL 14294 was directly addressed by administering the
compounds at selected intervals (1, 2, 3, or 4 h) before food
presentation (Fig. 5). ARL 15849 maintained a significant re-
duction (21%) in 1-h food intake for a period of 5 h after IP
dose administration in fasted rats. Equipotent doses of CCK-8
and ARL 14294 did not maintain a significant reduction in
food intake beyond 2 h after dosing. This finding supports the
suggestion of a significantly longer in vivo duration of action
of ARL 15849 to inhibit feeding.

Both ARL 14294 and ARL 15849 demonstrated anorectic ac-
tivity when administered intranasally in the beagle dog (Fig. 6).
Analysis of food intake and the incidence of emesis (i.e., number
of dogs responding per group) revealed that ARL 15849
(ED50 5 5.0 mg/kg) and ARL 14294 (ED50 5 3.2 mg/kg) are equi-
potent to inhibit feeding but ARL 15849 has a significantly
greater threshold to induce emesis (p 5 0.0018, Z-test for com-
paring proportions). ARL 15849 was without effect on emesis at
1.0, 4.0, 10.0, and 20.0 mg/kg. At 40.0 mg/kg a modest effect was
noted (12%). At 60 mg/kg less than half of the dogs showed eme-
sis, whereas with ARL 14294, no emesis was evident at 1.0 and
4.0 mg/kg, but dose-dependent increases in the incidence of eme-
sis were noted at the three higher dose levels (10, 20, and 40 mg/
kg). The highest dose level given for ARL 14294 (40 mg/kg) pro-
duced a substantially greater incidence of emesis than the corre-
sponding dose level of ARL 15849 (50 vs. 12%, respectively).

FIG. 3. The dose response of ARL 15849 (d), ED50 5 0.16 6 0.02
mg/kg, ARL 14294 (,), ED50 5 0.07 6 0.008 mg/kg, and CCK-8 (s),
ED50 5 3.0 6 0.11 mg/kg to inhibit 30-min food intake after IP
administration in fasted rats.

FIG. 4. The dose response of ARL 15849 (d), ED50 5 0.26 6 0.01
nM, ARL 14294 (,), ED50 5 0.80 6 0.12 nM, and CCK-8 (s) ED50 5
100 6 3.8 nM to inhibit 3-h food intake after IP administration in
fasted rats.

FIG. 5. Duration of feeding inhibition activity of ARL 15849 (0.16
mg/kg), ARL 14294 (0.07 mg/kg), and CCK-8 (3.0 mg/kg) after IP
administration in fasted rats. *p , 0.05 when compared to vehicle
controls (one-way ANOVA followed by Newman–Keuls analysis). n 5
10 animals per group. Test period is defined as feeding delay (from IP
dosing to food presentation) plus the feeding period (1 h).
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DISCUSSION

As stated previously, agonist stimulation of CCK-A recep-
tors induces satiety, whereas stimulation of CCK-B/gastrin re-
ceptors causes gastric acid and electrolyte secretion, gastric
motility, and functions as a growth factor for the gastric mu-
cosa (23). Therefore, a selective CCK-A agonist may be use-
ful in inhibiting food intake in various eating disorders with-
out interfering with the normal CCK-B physiological
processes. Transferring the N-methyl group from the Phe on
ARL 14294 to the Asp has lead to a highly CCK-A receptor-
selective compound while retaining potent full CCK-8 agonist
activity. Receptor binding assessments have indicated that
ARL 15849 is about 6000-fold more selective for CCK-A vs.
CCK-B receptors with CCK-A agonist affinity that is compa-
rable to that of CCK-8 and ARL 14294.

Replacement of the Met groups in ARL 14294 with Nle
lead to a more stable compound because Met can be oxidized
in solution. This structural change together with the transfer
of the N-methyl group did not significantly alter the in vitro
agonist potency and efficacy as measured in the gallbladder
contraction and PI turnover assay, indicating a good struc-
tural fit to the receptor. The ability to stimulate gallbladder
contraction was measured because it has been found to be a
highly selective and sensitive indicator of CCK-A potency as
well as a functional correlate and predictor of feeding inhibi-
tion potency. However, gallbladder contraction is not re-
garded as a reliable measure of CCK-A efficacy because of
the large quantity of spare receptors located on this tissue.
Therefore, the pancreatic PI hydrolysis assay was performed
to determine the efficacy of ARL 15849 and to characterize
the compound as a partial or full agonist relative to CCK-8.
Although all the results of these assays revealed equivalent
potency in vitro, ARL 15849 was approximately 20 times
more potent than CCK-8 and equipotent with ARL 14294 to
inhibit feeding for 30 min in rats when administered intraperi-
toneally. Further, ARL 15849 was threefold more potent than
ARL 14924 to inhibit feeding at 3 h in rats. Additional experi-
ments showed that the duration of action to inhibit feeding in
rats was significantly longer for ARL 15849 than either ARL

14294 or CCK-8. Improved bioavailability, greater stability,
and a prolonged resident time at the receptor could contrib-
ute to an apparently high in vivo potency and duration of ef-
fect for ARL 15849. Evidence to support a longer resident
time at the receptor is apparent in the guinea pig isolated gall-
bladder model where the time-to-peak contraction is signifi-
cantly longer for ARL 15849 compared to CCK-8 and ARL
14294.

CCK-8 and related analogs have been reported to inhibit
food intake in beagle dogs (1,13,14,20,21). We have found that
intravenous administration of 1 mg/kg of CCK over a 15-min.
period reduced intake by 40% in our testing paradigm (data
not shown). However, intranasal administration of CCK-8
was not effective. Conversely, intranasal administration of
ARL 15849 did significantly inhibit feeding in beagle dogs, al-
beit at higher doses than those required to inhibit feeding
activity in the rat after intraperitoneal administration. This
finding may be the result of several factors, the nasal adminis-
tration technique, the kinetics of intranasal absorption, and
any possible species differences. First, Asin et al. have re-
ported that the dog appears to be somewhat unique compared
to other species because CCK-8 was significantly more potent
in suppressing food intakes than A-17623 at the same molar
dose, which is contrary to several other species tested includ-
ing the rat, mouse, and monkey (1). Secondly, nasal sprays
have been shown to be more effective than drops in the ab-
sorption of peptides (4). In our studies, a 50-ml volume was
administered into the dog nasal cavity by a spray. However,
much of the dose may be lost due to rapid ingestion following
the leakage of drug down through the nasal cavity and into
the mouth and esophagus. In contrast with ARL 15849, CCK-8
is inactive in the dog when given intranasally. We speculate
that the enhanced availability of ARL 15849 and ARL 14294
compared to CCK-8 may be due to a greater resistance to pep-
tidase activity. The nasal mucosa possess aminopeptidase ac-
tivity that could metabolically degrade CCK-8 at a faster rate
than either analog, thereby allowing less time for CCK-8 to be
absorbed. Other important physical properties, including lipo-
philicity and molecular weight, do not differ markedly between
the three peptides.

The enhanced separation between doses that inhibit feed-
ing and induce emesis in the dog could be related to the speci-
ficity of ARL 15849 relative to ARL 14294 for the CCK-A re-
ceptor. The emesis response could result from both higher
dose stimulation of CCK-A and CCK-B receptors that have
been shown to be present on the vagal afferents (16), together
with a lower dose stimulation of CCK-B receptors in the gas-
tric mucosa. Therefore, a nonselective compound would act
through both CCK-A and CCK-B receptor mechanisms to in-
duce emesis at lower doses compared to a selective CCK-A
compound that would only act through CCK-A mechanisms.
In effect, the increased release of stomach acid and gut motil-
ity through CCK-B receptor stimulation may increase the sus-
ceptibility of the dog to the emesis inducing effect of CCK-A
peptide agonists.

In summary, ARL 15849 appears to be an effective, intra-
nasally biovailable, anorectic agent that inhibits feeding for a
longer duration of time and with a lower risk of CCK-B–
related side effects than its predecessor, ARL 14294. Such a
compound could provide a novel therapy for the treatment of
eating disorders resulting in obesity through selective, periph-
eral stimulation of the CCK-mediated satiety pathway. Sev-
eral investigators have reported that an effective treatment for
the control of appetite is a critical component in the overall
management of obesity and its related diseases (3,12).

FIG. 6. The dose response of ARL 15849 (d), ED50 5 5.0 6 1.5 mg/
kg and ARL 14294 (,), ED50 5 3.2 6 0.8 mg/kg, to inhibit feeding
and cause emesis after intranasal administration in dogs.
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