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USE OF 5HT3; AGONISTS FOR RELAXING THE FUNDUS

The present nvention is concerned with the use of compounds having SHT; agonistic
activity i conditions mvolving an impaired relaxation of the fundus, in particular

dyspepsia.

Dyspepsia 1s described as a motility disorder. Symptoms can be caused by delayed
gastric emptymg, an impaired relaxation of the fundus to food ingestion or by
hypersensitivity to gastric relaxation. Dyspeptic symptoms are for example a lack of
appetite, feeling of fullness, early satiety, nausea, vomiting, bloating and gaseous

eructation.

During the consumption of a meal the fundus, i.e. the proximal part of the stomach,
relaxes and provides a "reservoir” function. Patients having an impaired adaptive
relaxation of the fundus upon food ingestion have been shown to display dyspeptic
symptoms. Therefore, it is believed that compounds which are able to normalize an

mnpaired fundic relaxation are useful to relieve patients suffering from said dyspeptic
Symptoms.

Patients can have dyspeptic symptoms resulting from a hypercontracted fundus causing
a dimmmished compliance of the stomach and abnormalities in the adaptive fundic
relaxation. The "compliance of the stomach” can be expressed as the ratio of the
volume of the stomach over the pressure exerted by the stomach wall. The compliance
of the stomach relates to the gastric tone, which is the result of the tonic contraction of
muscle fibers of the proximal stomach. This proximal part of the stomach, by exerting a

regulated tonic contraction (gastric tone), accomplishes the reservoir function of the

stomach.

Moreover, also patients with a normal fundic accomodation can have an increased

sensitivity to fundic relaxation resulting in similar dyspeptic symptoms.

Patients sutfering from early satiety cannot finish a normal meal since they feel saturated
before they are able to finish said normal meal. Normally when a subject starts eating,
the stomach will show an adaptive relaxation, i.e. the stomach will relax to accept the
food that is ingested. This adaptive relaxation is not possible when the compliance of

the stomach 1s hampered which results in an impaired relaxation of the fundus.
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EP-0,749,966 discloses fused thiazole derivatives as SHT agonists useful for the
treatment of gastrointestinal tract diseases. EP-0,666,263 discloses condensed thiazole
derivates as SHT3 agonists useful for the treatment of gastrointestinal disorders and
mental disorders. EP-0,591,026 describes 2-[4-(4imidazolyl)piperidino]benzimidazoles
that mteract with the SHT5 and SHT, receptors and useful for treating gastrointestinal
disorders, cardiovascular disorders and respiratory problems. EP-0,506,545 discloses
the use of 4-amino-1-(2-pyridyl)piperidines as 5-HT5-agonists for the treatment and

prophylaxis of serotoninergic dysfunctions.

Unexpectedly, it was found that compounds having 5SHT; agonistic activity also have

fundic relaxating properties as demonstrated in pharmacological example C.1.

Hence, the use of a compound having SHT5 agonistic activity as medicine is provided,
and m particular the use of a compound having SHT; agonistic activity for the
manutacture of a medicament for treating or restoring an impaired relaxation of the
fundus to food mgestion. Accordingly, the use of a compound having SHT; agonistic
activity for the manufacture of a medicament for treating conditions involving an
impaired relaxation of the fundus to food ingestion is also provided. Both prophylactic

and therapeutic treatment are envisaged.

In view of the utility of the compounds having 5SHT5 agonistic activity, it follows that
the present invention also provides a method of treating warm-blooded animals,

mcluding humans, (generally called herein patients) suffering from impaired relaxation of
the fundus to food ingestion. Consequently a method of treatment is provided for
relieving patients suffering from conditions, such as, for example, dyspepsia, early
satiety, bloating, nausea, vomiting, and gaseous eructation anorexia, by administration of

an effective amount of a SHT; agonistic compound.

Known SHT; agonist are 5-OH-K (5-hydroxykynuramine), 2-methylserotonin, CPBG
(1-(m-chlorophenyl)biguanide as described by Kilpatrick G.J. et al. in Eur. J. '
Pharmacol., 182(1), 193 - 197 (1990)), SR 57277 A (4-amino-(6-chloro-2-pyridyl)-1-
piperidime hydrochloride as described by Bachy A. et al. in Eur. J. Pharmacol.,
237(2-3), 299 - 309 (1993)), and (R)-N-(1-azabicyclo[2.2.2]oct-3-yl)-4,7-dihydro-7-
oxothieno[3,2-b]pyridine-6-carboxamide monohydrochloride as described in Drugs of
the Future, 24(9), 966-968 (1999). The latter compound exhibited an affinity for the
5-HTj5 receptor in canine intestinal smooth muscle of ICsy = 1.3 nM.
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3.

C. Pharmacological examples
C.1. Gastric tone measured by an electronic barostat in conscious dogs
Gastric tone cannot be measured by manometric methods. Therefore an electronic

barostat was used. This allows the study of the physiological pattern and regulation of

gastric tone m conscious dogs and the influence of test-compounds on this tone.

The barostat consists of an air injection system which is connected by a double-lumen
14-French polyvmyl tube to an ultrathin flaccid polyethylene bag (maximal volume:

+ 700 ml). Vanations in gastric tone were measured by recording changes in the volume
of air within an intragastric bag, maintained at a constant pressure. The barostat
maintamns a constant pressure (preselected) within a flaccid air-filled bag introduced into
the stomach, changing the volume of air within the bag by an electronic feedback

System.

Thus, the barostat measures gastric motor activity (contraction or relaxation) as changes
In mtragastric volume (decrease or increase resp.) at a constant intragastric pressure.
The barostat consists of a strain gauge linked by an electronic relay to an air injection-
aspiration system. Both the strain gauge and the injection system are connected by
means of double-lumen polyvinyl tube to an ultrathin polyethylene bag. A dial in the
barostat allows selection of the pressure level to be maintained within the intragastric

bag.

Female beagle dogs, weighing 7-17 kg, were trained to stand quietly in Pavlov frames.
They were mnplanted with a gastric cannula under general anaesthesia and aseptic
precautions. After a median laparotomy, an incision was made through the gastric wall
m longitudmal direction between the greater and the lesser curve, 2 cm above the nerves
of Latarjet. The cannula was secured to the gastric wall by means of a double purse

string suture and brought out via a stub wound at the left quadrant of the

hypochondrium. Dogs were allowed a recovery period of two weeks.

At the beginning of the experiment, the cannula is opened in order to remove any gastric

juice or food remmants. If necessary, the stomach is cleansed with 40 to 50 ml

lukewarm water. The ultrathin bag of the barostat is positioned into the fundus of the
stomach through the gastric cannula. In order to ensure easy unfolding of the
Intragastric bag during the experiment, a volume of 150-200 ml is injected into the bag
by raising the pressure to maximally 14 mm Hg (about 1.87 kPa) very briefly. This

procedure 1s repeated twice.
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After a stabihization period of 60 minutes at an intragastric pressure of 6 mmHg (about
0.81 kPa), the test compound was administered subcutaneously, or intraduodenally.

Test compounds were screened, i.e. changes in gastric volume are measured, at

0.63 mg/kg s.c. Other doses and routes were tested if a test compound was shown to be
active during the screening procedure. Table C-1 summarizes the mean maximal change
m volume 1 hour after I.D. or S.C. administration of the compound (R)-N-(1-
azabicyclo[2.2.2]oct-3-yl)-4,7-dihydro-7-oxothieno[3,2-b]pyridine-6-carboxamide
monohydrochloride at test concentrations of 0.63 mg/kg, 0.16 mg/kg and 0.04 mg/kg.

Table C-1 :
___ Maximum change in volume (ml)
Administration '
0.63 mg/kg | 0.16 mg/kg 0.04 mg/kg
route — ! ] ' -
Ib. 1 104 | 51 , 57
S.C. 156 108 127
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_5.
CLAIMS

1. Use of a compound having SHT3 agonistic activity for the manufacture of a

medicament for restoring an impaired relaxation of the fundus to food ingestion.

2. Use of a compound having SHT; agonistic activity for restoring an impaired

relaxation of the fundus to food ingestion.

3. Use according to claim 1 or 2, wherein an impaired relaxation of the fundus to

food ingestion results in fundic hypertension.

4, Use according to claim 1 or 2, wherein an impaired relaxation of the fundus to

food ingestion results in dyspepsia.

. Use according to claim 1 or 2, wherein an impaired relaxation of the fundus to

food ingestion results in lack of appetite, feeling of fullness, early satiety, or bloating.

6. Use according to claim 1 or 2, wherein an impaired relaxation of the fundus to

food ingestion results in anorexia.

7. Use according to any one of claims 1 to 6, wherein the SHT; agonist is 5-

hydroxy-kynuramine, 2-methyl-serotonin or 1-(m-chloro-phenyl)biguanide.

8. Use according to any one of claims 1 to 6, wherein the SHT5 agonist is 4-amino-

(6-chloro-2-pyridyl)-1-piperidine or a salt thereof.
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9. Use according to any one of claims 1 to 6, wherein the SHT5 agonist is (R)-N-(1-
azabicyclo[2.2.2]oct-3-yl)-4,7-dihydro-7-oxothieno[3,2-b]pyridine-6-carboxamide or a
salt thereof.

10.  Use according to any one of claims 1 to 6, wherein the SHT; agonist has an ICsg

value of 1.3 nM or less.
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