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' ST ANTAGONIST (KETANSERIMN
IN PATIENTS WITH DIARRHOEA
DUE TO VIEBERIO CHOLERAE

2. PRINCIPAL. INVESTIGATORS DR. G.H. RABBANI,
DR. F.PF.L. VAN LOON

Co-investigator Br. Mamun Shahrier
COLLARORATING DR, J. RASK~-MADSEN
INVESTIGATORS DR.EL BUKHAVE
{ UNIVERSITY (OF COPENHAGEN )

3. STARTING DATE AUGUST 1986
4. COMPLETING DATE MARCH 1987
G. TOTAL DIRECTY COST U % 26900
6. SCIENTIFIC PROBRAMME This protocol has been approved

by the Fathogenesis and Therapy
Working Group

f
g
A ’ (/13
JUa F S A
LLL/(/ L -
Signatura of Scientific Programme Head

Date | 1?47{{

74 ARGTRACT SUMMARY cus

& number of intraceliular chemical mediators have recently
been identified that appear to be involved in the production
of diarrhosa due to enterotoxins of V.Cholerae and E.Coli.
S~Hydroxytryptamine (5~HT), a nauwrotransmitter, has hoen re-
ported to be assocliated with diarrhoea due to carcinoid
syndrome; S-~HT induces intestinal secretion in experimental
animals and in man. Ketanserin is a potent antagonist of S-HT
and acts by inhibiting S5-HT2 receptor sites on the cell
membrang; in animal studies ketanserin has appearsd to be
effective in inhibiting cholera induced fluid secretion.
Fetanserin is clinically safe and useful in the treatment of
hypertension and peripheral vascular diseasas.
it is proposed to study 16 cholera patients by means of small
intestinal perfusion technigue, in the context of the develop-
ment of antisecretory drugs currently conducted at the ICDDRE.
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SECTION TII ~ RESEARCH FLAN
INTRODUCTION
Ghisctives

To examine the therapeutic antisecrtory role of Ketanserin
a 55— hydroxytryptamine (S-HT)~antagonist in Cholerapatients

Background

The development of pharmacological approaches to inhibit

intestinal secretion due to toxin producing enteropathogen

i an interesting concept recently developed from increasing
understanding of the mechanisms of intestinal ion-transport.

& number of intracellular chemical messengers have been

identified in animal tissues which mediate the response of
secretory stimuli due to enteroctoxins of Vibrio Cholerae and
Eescherichia Coli(l). Thes are cyclic AMP, cyclic GMP, adenvlate
cveolose, calcium ions, and neurotransmitters including GmHT (2
Normally, laras amounts of S-HT are present in myventeric pleaxus

of the gut (3) and increased amounts are found in the blood of
patimsnts with diarrhopa associated with carcinoid syndrome (4).
The role of 3-HT as mediator of toxin-induced intestinal

secretion has increasingly been recognised. It has been suggested
that 3-HT causes diarrhoea of carcinoid syndrome by its

modul atory effect on intestinal motility (5,.6). 5-HT also atfects
intestinal water and electrolyte transport and this can contribute
to the diarrhoea of carcineoid syndrome (7,8,9). This experimental
evidence suggests that S-HT may play a regulatory rale on

motility and water and electrolyte transport. It has been shown
that S-HT acts as an intestinal secrétagogue in the jejunum and
ileum of rabbits given by intravenous infusion (10 and in man

by triple lumen perfusion studies (3). It has been postulated

that prostaglandins(FE) are invaolved in cholera toxin induced
diarvrhoea and PE formation occurs in response to secretagogues
like G-HT (11,12). In patients with carcinoid syndrome FGEZ levels
in the jejunal fluid were markedly ralsed, and both indomethacin
and ketanserin reduced the diarrboeal volume and the local intes-
tinal PBEZ concentrations. Furthermore treatment with methysergide
a 5-HT inhibitor significantly decreased the diarrhoea and a reapeat
triple lumen perfusion study indicated that the intestinal water
and electrolyte transport had returned to normal.

The mechanism by which 3-HT stimulates intestinal secretion is less
clear. However, experimental evidence suggests that 5-HT affects
Ma and Cl transport, specifically decreasing neutral NaCl absorption
( 1% ). In addition 5-HT does not appear to affect (a)adenvlate
cyclase cAMP system and Na~K~ATFase activity in certain animal
tigsuas {( 14,1%) but not in rabbit intestine (&).



We have reported that in patients with severe cholera, the jeiunszl
FE levels are significantly increased which returns to normal
ievels during convalescence( 11 )., This finding indicates that

FG's may be involved in the mechaniasm of choleric diarrhoea.
Howsver, a possible role of S-HY can not be ruled out.

In this study we propose to evaluate the probable role of S-HT

in the inducement of V.Cholerae diarrhoea, specifically examining
the therapeutic effect of SHT antagonists like such as ketanserin,
A recent observation indicates that ketanserin is ten times more
effective than indomethacin as an imhibitor of intestinal

secretion induced by prostaglandin ( Rask-Madsen, 1986, personal
sommunication) .,

ketanserin (+)-3-[2-{4~(4~fluorobenzoyl)-1-piperidinyl}lethyl -2,
(iH,3H) ~quinazolinedione, a new selective S5S-HT2 receptor. antagonist
is currently being used in the clinical management of hypertension
and peripheral vascular disease ( 16,17,18 ). After oral ingestion
of 40 mg ketanserin tablet, the active compound is rapidly liberated,
Feaching a peak of 103.8 ng/ml after 0.9 hours. An avaerage terminal
eliminate ( 19 ) halflife of 15.4+/- 4.2 was found after
administration of 40 mg ketanserin solution.

In ertensive clinical pharmacological and therapeutic studies
ketanserin was found not to be associated with orthostatic
hypotension but supine heart rate was slightly decreased.

Some patients complained of adverse reactions, mostly vertigo and
Lnsteadiness . Clinical safety data indicate that there is no
haematological or biochemicalg abnormalities other than transient
and slight slevation of triglycerides and serum glucose { 20 ),

METHODS

Fatient selection

Adult patients, male and female, presenting to the ICDDR,B treatment
centre with a history of acute watery diarrhoea ( duration less than
24 houwrs ) are eligible for the study. Patients should at least be
moderately dehydrated. Only those patients with initially a purging
rate of 200 mi/hour or more will be eligible for the study. No prior
medication is allowed.

Fresh faecal specimen will be examined by darkfield microscopy for
the presence of V.Choleras and a specimen will be sent for cultuwre.
The study will be explained to the patient by a local Bangl adeshi
-doctor before the patient will be invited to participate.

M8 500N as informed written consent has been obtained the patient
Will be transferred to the astudy ward. A complete physical
gxamination will be done and rebhydration will be pertormed with
intravenous fluid. No oral rehydration splution will be used gduring
the study period,



Ferfusion studies

patimnts will undergo jejunal intubation by an oral or nasogastric
triple lumen tube. The intubation will preferably carried out in
aorning, the patient being in a fasting state. The position of the
Rube ( distal aspiration port 20 em distal to the ligament of Treits)
#ill be checked under tluoroscopy. Ten ml of jejunal fluid will be
aspivated for determination of PG g and J-HT. Hergafter a "slow
marker'(21) or a ‘steady state” perfusion (22) of the jgjiunum seghent
©ill be performed, using BSP as a non-absorbable marker,

In the "slow marker" perfusion procedure the test segment will he
perfused with a rate of 1 ml/min tor approximately 60 minutes o
suillibration. Then 10 ml of jejunal fluid will be sampled for
determination of fasting intestinal flow rates, and S5-HT. Herafter
the response to a bolus injection of ketanserin 40 mg will be studied
collecting samples at 0. &0 and 90 minutes.

The equilibration period in the "steady state” perfusion technigue
Will also be &0 minutes with an infusion rate of 10 ml/min. After
the eguilibration periond sequential 1% min, cellections of 10 m)
will be used for determination of transport rates of fluid, MNa,

£1, K, ketanserin, and S-HT. Hereatter the response to a bolus
injection of ketanserin ( 40 mg ) will be gtudied tollecting samples
at 30, 4G, and 90 minutes.

in summary, 1é& patients will be investigated during acute cholera
and convalescence. In 8 patients the effect of ketanserin will be
studied during "slow marker" perfusion; 8 other patients will be
studied duwring "steady state” perfusion., All patients studied will
be regquested to return to the hospital one week after discharge

for iejunal intubation, sampling of jejunal fluid, and control
perfusion studies without administration of drugs.

Laboratory analyses
S~HT measurements

Radioimmunological measurements (RIA) will be performed for
determination of S—-HT in jejunal fluids aspirating during

"slow marker" perfusion and in fluids collected during "steady
2tate" perfusion of the small intestine. Determination of S—~HY
which inglude purification by extraction and column chromatography
before the quantification are performed by RIA (23), are currently
carried out in the Danish laboratory. The addition o4 the relevant
internal standards to the biological samples will be performed at
the biochemical laboratories of ICDDRE prior te the preliminary
extraction in order to correct for losses of unstable S-HT during
storage and transport of samples. Determination of G-HT will be
performed by HPLE according to Sperk (24). The samples will be mixed
immediately with cold perchloric acid { final concentration 0.2 M )
and ascorbic acid ( final concentration 0.01 mM) . :



Degradation during storage and transport from Dhaka may provide
some problems. Any storage problem, however, can be solved by
adding radiolabelled 5-HT to the samples immediatelx following
their collection in ICDDRE -—thus providing an internal standard
for correction of decay.

Data analysis

The data will be analysed using relevant parametrical statistical
methods, such as the Student s t-test for paired and impaired variates
#nd the analysis of variance or non-parametrical statistical anal yses
preferentially Wilcoxon’s test for paired variates and Mann Withney's
U-test. Subjects will serve as their own controls whenever possible.
SIGNIFICANCE

Definition of the role of 5-HT in intestinal secretion in patients
with diarrhoea may provide a rationale for the clinical use of
tatential anti-~diarrhboeal drugs that inhibit S-HT metabolism or
interfere with the action of secretagogues.

FOACILITIES REGUIRED

Existing ICDDRE facilities will be utilized

COLLABORATIVE ARRANGEMENTS

This proposal is a part of a collaborative research project between
TUDDRE and Dr.J.Rask-Madsen, University of Copenhagen, Denmark.
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ABESTRALT SUMMARY for RESEARCH and ETHICAL REVIEW COMMITTEES
The antisecretory role of a S~Hydroswy-tryptanine antagonist(
betanserin) in patients with diarrbeea due to Vibrio Cholerae

1. This study will be cenducted in 16 adult male cholera patients.

We will test the S-Hydroxy-tryptamine(sserotonine! antagonist
ketanserin since it has been shown to be an effective anti-
secretory agent in V.Cholerae toxin induced fluid secretion
in a numbar of animal experimerts and human trials.

Widely being marketed in Ewope as a safe treatment for
hypertension and vessel disesses, it will here be given to
only the acute patients in a single dosg ( 40 mg iv.).

L. But of the 16 patients eight will undergo slow marker perfusion
and eight steady state perfusion in both the acute stage of the
tliness and during convalescence ( a week after discharge).

The Centre has been acqguainted with these procedures since the
aarly sixties ( Greenough, Gilman., Speelman, Van Loon ) that

have appeared to be harmless in this hospital setting.

The patients will be rehydrated by intravenpus route initially

and then with oral rehydration soluticon combined with antibiotics.
Mouwrly stool measurements will be performed during the eight hours
before and those after drug administration.

It is not expected that serlious adverse effects of the treatment
will be found.

S oMot applicabie

4. Patient g cbn%identiality will be méintained.‘ﬁll data will be
abbreviated and will be published without any reference to the
subject ‘s name and identity.

Je Imformed consent will be obtained from each patient(’s guardiam

-

&. Medical history will lege artis be taﬁen.

7. Benefits to the patient particigating in the study will be the
cost—free treatment of diarrhoeal illness. General benefits to
society include the possible identification of a valuable
antisecretory drug for cholera.

8. No rgtruspective hospital records will be used. No biological
specimens exncept stool will be taken from the subjects.
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Fatient bospitalization
Transport local

Outpatient care
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Brinting, Fublication
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The prostaglandin and serotonin analysis is furnished from
official and private funds through Drs Rask-Madeen/Bukhave

Funﬂing'nf the abpve proposal by WHO is pending.
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Con=ent Form

You have been attacked with cholera which provokes a very
important loss of water from your bady and requires repl acement
of lost water by intravenous fluids. We want to study your
intestinal fluid. Therefore we want to introduce a small tube
theough your mouth or nese to the gut to collect this fluid.
ihis procedurs will take about haltd a dav. Hereafter the tube
will be removed. This procedure is completely safe may Ccause
mann discomfort in nose or throat.
Daring this procedgure a single dosage of ketanserin will be
at¥ninistered —— a drug whose efficacy and safety has been
sgtablished in vessel diseases and hypertension but that
1w stronoly suggested to be effective in controlling cholera
inguced diarrhoea as well. )
A will reguest you to come back to the hospital two wesks after
discharge. When vou come back we will reimburse your travel
supenses and a daily income,
1 ovow don 't want to be included in this study, you will not
He penalized in any way but you you will receive the same
proper treatment. You mav also degide to withdraw from the
ztudy at any time.
T you accept to join the study, please sian the consent form
M below.
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Signature of Investigator Signature/Thumb ilmpression
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