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SECTION - 1 - RESE/

1) Title: Clinical Trial ot .w.w-fﬁf

(CPZ} as a Therapeutic An
secretory Agent in Choler

2 Principal Investigators: W. B,
R i CRL" € My

(to |
Tan 4
l. Lonnroth

A Starting Date: September 1978

4) Completing Date: December 1978

5) Total Direct Cost: §7,650

0 ) Abstract Summary: Reduction of fluid loss in cholera an:

E. coli (toxigenic) diarrhea may enable oral replacement
therapy to succeed where it otherwise would fail. Chlorpsa
mazine (CPZ), a drug used for many years in humans sas a
tranquilizer, has been shown to reduce fluid accumulation
and adenylate cyclase activation in mice exposed to chole
toxin, E.coli enterotoxin (LT) and prostaglandin [, the
used was 4 microgram, chlorpromazine intramuscularly per
body weight. In human s this would be a total dose of 4 :
body weight or 200 mgm in a 50 kg adult. This is weil w E:
dosage used routinely in treating acute anxiety states.
dose of Img/kg was also effective in mice. Human dosaoe
begin at rhe lower range to obhserve the eftects., CLholer
_pdtlent% who were ahtlvelv purging at rates above 100
-« hours would be admitted to a balance study where careful
line measurements would be made followed by administratio
CPZ. -Each patient would serve as his own contrul. € o
nificant effect is present this should be clearls apparg
less than 10 well studied patients. If an el i
then studies of doses and route of administration wou!
be done.
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SECTION 11 - RESEARCH PLAN

A INTRODUCTION

£

Objectives:

a) To determine whether chlorpromazine will reuaucc
fluid loss in cholera and non cholera watery diarrhea

b)) To establish threshold dose and optimal dose shou’
objective(a) be truec.

Background: Despite the successful 1pp‘1kx‘10n ot
intravenous and oral rehydration in cholera (1) and

the effective sh01tcn1ng of diarrhea by antibiotics (.
there are many patients who lose fluids so rapidly tha
without a high rate of intvavenous therapy they go into
shock and die. If a pharmalogic agent could be found
which safely turned off intestinal secretion this

would much simplify the treatment of cholera and dia-
rrhea caused by enterotoxigenic E. coli. Even a parti-
ally effective antisecretory compound should Hc of
considerable value, provided that it could reverse and
not only interfere with the development of secretion.
Thus, oral replacement therapy with sugar-electrolyte
solutions, while being almost 100 percent effective in
cases with mild or moderate dehvdration, often fails in
patients with very intense secretion (3, 5). An agent
that could reduce secretion from e.g. 1,000 to 7000

ml per hour, i.e. 30%, might well make the differcnce
between success and failure in the oral treatment of
cholera (6).

ADENOSINE - 3' : 5' - cyclic monophospheric acid (cAMP
regulates electrolyte and water transport across the
small intestinal epithelium by stimulating secretion
anions from crypt cells as well as by inhibiting
coupled sodium and chloride absorption hy villus cells
(7, 8). An increase in the intr ic;11111g Faal level of
cAMP may thus convert the small intestine into a net

secretory state leading to diarrhea. Fhis explains th
severe dehydration conditions caused by vibrio choler
and certain Escherichia coli 1n whiv% enterotoxins

produced by the bacteria induce excessive sccretion
through activation of mucosal udenyldtu cyclase (9.



In manv other diseases, including s0me lloTmone -
producing tumors, salmonellosis. shlgcllgux%, ]
coeliac sprue and diffuse reglunu}.cntcr11;5i'
cyclic nucleotide regulated intestinal scuagLigy_“
be at least partially responsible for the diarrhea
{7 B).

g\

Reversal of Intestinal Secretion in Experimental ani-
mals by chlorpromazine

It should be possible to inhibit pathological intestinal
secretion such as that in cholera by interfering with
the production and/or handling of cAMP in the small
intestine epithelium. It has been reported that the
phenothiazine compound chlorpromazine (CPZ) iphibits
hormonal stimulation of cAMP formation in several cell
types (11, 13). CPZ was therefore,investigated as a
potential inhibitor of intestinal secretion in mice.

It was found that CPZ effectively inhibits the intesti-
nal secretion in mice induced by cholera toxin, heat-
labile E. coli enterotoxin, prostaglandin B, , or
dibutyryl -cAMP (14). Since all of these agints modu-
late intestinal electrolyte and water transport through
increments in the intraepithelial level of cAMP it can
be concluded that CPZ is a potent inhibitor of cAMP-
mediated intestipal secretion irrespective of the stimu-
lus for the rise in this nucleotide. The normal absorp-
tive capacity of the small intestine on the other hand
seems to be unaffected by CPZ. Thus, resorption of
isotonic fluid from ligated small bowel segments occured
at a similar rate in untreated mice and mice treated
with a dose of CPZ, which completely prevented any

fluid accumulation in response to the various diarrheo-
genic agents. CPZ inhibited intestinal secretion not
only when administered prior to or simultancously with
the diarrheogenic agents but djd also reversc secre-
tion which was already established. This is evident
from studies in which CPZ was injected 1 or 2 hours
after the intestine had been challenged with cholera
toxin, i.e. at times when the intestinal secretion rate
is maximal. Under these conditions CPZ did not anly in-
hibit the intestinal fluid accumulation markediy in
comparison with that in untreated challenged animals as
registered 6 hours after challenge, but alsc resulted

in about 60-70 percent less fluid in the intestinal
loops than was present in the moment CPZ was administerved.
This means that very significant net absorption took
place in the CPZ-treated animals and thus supports that
CPZ is capable of reversing the cholera secretory process
more or less completely without disturbing intestinail
fluid absorption (14). ‘
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4 ug CPZ per g body-weight was QfYQgFiyo ugﬁ
any dose of cholera toxin; for inhxha?xmv o f
secretion after challenge with submaximal ;
toxin amounts <1 ug CPZ/G was enough. Studies

with radiolabelled CPZ revealed that the inhibi-

tion of intestinal seckxetion by CPI was associd-

ted with a rapid incorporation of the drug into

the membranes of both crypt and villus cells oi

the small intestine. The effective concentration
range appears to be 0.1 - 1 ug incorporated CPL

per mg, membrane protein. Enzymatic analysis on
intestinal mucosol membrane showed that cholery
toxin stimulation of adenylate cyclase was totally
inhibited in CPZ-treated animals; fluoride activa-
tion of the nezyme was inhibited toe. while the

basal adenylate cyclase activity was unchanged.
However, also the mucosal membrane-associated
protein kinase activity was strongly reduced. This
might explain why CPZ inhibited the intestinal secre-
tion induced not only by various adenylate <¢vclase
activators but also by dibutvrvl cAMP (14). The
promising data in mice initiated experiments to test
whether treatment with CPZ would also be effective

in piglets with clinical, usually fatal diarrhea
caused by enterotoxinogenic {ent* }E. coli. The
experimental design was to infect the piglets imme-
diately after birth with a suspension of live ent”

E. coli, and when watery diarrhea had been manifest
for 2 hours administer .CPZ in an im injection to
half of the piglets leaving the others as controls.
In three consecutive cxperiments comprising 30 pig-
lets 1t has been shown that CPZ in 1, 2, or 5 mg.
per kg body-weight very markedly totally turns off
intestinal secretion concomitant with normalization
of adenylate cyclase (14).

SPECIFIC AIM

To see whethe
nal fluid sec
non-cholera wa

promaZlge e cdyce intes
( in clind
y diarrhea.




Rationale:

Chlorpromazine inhibits adenylate ¢yclase in
mammalian cells. In experimental cholcra and
E.coli diarrhea it decreases fluid losses signi-
ficantly. If this is true in human cholera then
cases which currently can only be managed by
intravenous therapy due to the extreme voilumes o=t
might be able to be cured by oral rehydration

alone in the presence of chlorpromazine.

This drug is inexpensive and can be taken i

mouth and is widely used in medical practice
for reasons other than diarrhea.

SPECIFIC AIMS:

To see whether chlorpromazine can turn off/reduce
tinal fluid secretion in clinical cases with
and non-cholera watery diarrhea.

;_”‘._ NS o

cholerva



METHODS OF PROCEDURE:

Patients who have been admitted to the treatment centre re-
quiring intravenous rehydration will be sc}oqt:d hg>ou‘?nl.
rates of fluid loss in excess of 100 ml/kg/24 hours. Aduli
males only willqualify. Candidate patients admitted in shou
with feeble or absent radial putse will be selected. Tetra
cline will not be given until after full hydration has been
achieved and purging has begun.. Patients who then demonstre.
a high rate of fluid loss will be admitted to the clinical
research centre. All care excepting the administration oi
tetracycline will proceed on the basis of clinical indieatui
and intake and output measurements. After an initial perioc
of 8 hours chlorpromazine - lmg/kg body-weight will be give:
intravenously. If there is no change in vital signs an ac
tional 1mg/kg will be given one hour later, 'The following
servations will be made:

1 35 Blood pressure, pulse and respiration every 1 hour.
% Intake and output every 2 hours.
Dy State of alertness will be assessed every hour with

vital signs.

4. Blood will be drawn at admission, 8 hours, 24 hours
and at discharge for specifi¢ gravity BUN creatinine,
glucose and electrolytes.

5. Stool electrolytes will be measured at 8 hours, 12 houv

and 24 hours.
6. Body weight daily.

Should purging be reduced after chlorpromazine and then incre
sed after the effect has worn off additional doses of this

drug may be given timed in such a way as to clearly demonstrut

a reduction in rate of stool output over the control period
levels. [f no effect is observed at doses of 1 mg/kg and no
adverse effects are seen the dose will be increased in succee
ding paticnts up to a maximum of 4 mg/kg/24 hors.

Buring the study period although all hydration with the exc:
tion of water to drink will be intravenous. Patients will
allowed to eat a soft diet when hungry as is usual with cho
patients. Patients will be hospitalised only as long as
diarrhea persits.



EC

Risks to Subjects

The main risk associated with the use of chlnrpromu:znu
is transient orthostatic hypotension. Patients will be
lying down and will have their blood pressure monitered

very closely. The tranquilization effects should be benc-
ficial to patients who are apprehensive about their szeve:
illness and the unfamiliar procedures associated with thei.

care. There will be no ‘unusual measurements made and a

treatment will be opimized due to the caretui observatio:
i

and measurements of hydration and intake and output.

STGNIFICANCE:

Reduction of fluid losses by an inexpensive pharmacolog

agent may markedly reduce the need of intravencus f{luids

cholera. 1If successful early administration by the ora
could avert the need of any treatment except oral rehvd

FACILITIES REQUIRED:

i Two beds in the clinical research center study w
with nursing coverage sufficient to perform the
ments and physician attendance around the clock.
same physician may also be attneding other study
patients,

Laboratory technicians stationed in the treatmen

centre for darkfield exam with one male and one
attendent to take rectal cathter specimen.

ta
.

COLLABORATIVE ARRANGEMENTS:
This study will be done in collaboration with Drs. Jon
and I. Lonnroth of the University of Goteborg, Sweden.
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PERSONNEL SERVICES

Name

Dr. W.B. Greenough,l111
Dr. Jan Holmgren

Pr. 1. Lonnroth

SUPPLIES AND MATERIALS

SECTION 111 - BUDGET

A. DETAILED BUDGET

Positiqn'

Investigator
Investigator

Investigatoer

Res. Physician

% of Effort  Annuai
or number of  Salary

days

LU

10

3%
L

$ 50,780

No cost to GRI

Tk. 33,060

No cost to CRL

Dolla:

Those involved in patient care in clinical research centre study unit.

EQUIPMENT

PATIENT HOSPITALIZATION

Number of patient days - 100

OUTPATIENT CARE

CRL TRANSPORT

Mileage - Dacca

TRAVEL AND TRANSPORTATION OF PERSONS

Local Travel

None

Qnit Cost

Tk.150.00

None

None

None

Amount regui re

T

i

&

15, 000
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' & R

International Travel

% roundtrip ticket - Gotcborg to Dacca
for Dr. J. Holmgren

TRANSPORTATION OF THINGS

RENT, COMMUNICATIONS & UTILITIES

PRINTING AND REPRODUCTION

OTHER CONTRACTUAL SERVICES

CONSTRUCTION, RENNOVATION, ALTERATIONS

MNone

None

None

None

S200
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12,

CATEBORY

Personnel
Supplies
Equipment

Hospitalization

. Outpatients

CRL Transport

Travel Persons

. Transportation Things

Rent/Communication
Printing/Reproduction
Contractual Services

Eonstruction

By

(Sept.

BUDGET SUMMARY

178 thru Det. '78)

Taka _Dollar-
8,265 5.078
15,000
720
300
TOTAL :* _2;””“%. 6, {-1_‘:—“_

Total & 7,650

Conversion Rate $1.00 = Tk. 15.00




A clinical trail will be done w

purging

mazine will decrease the rate of f£luid loss in clinj;aL ¢
Chlorpromazine has been shown to inhibit cholera toxin

adenylate cyclase and reduce fluid loss in rats.

Abstract Summary

ith 20 patients who
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and V.cholerae positive to determine whether Ch

patients will be admitted to the €linical Research

CRL, Dacca; where they will be thoroughly examined aic
Intravencus fluid replacement will |
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ously observed.
according to clinical indi

careful
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Adult

intake and outppf measurements will be done

tions of changes in output will be made.

:

pPatients will receive best possible care ©

except antibiotics will not be given.

Informed consent will be obtained but no e

steps will be taken to protect confidentli

medical records.

Chlorpromazine in the dose to be usel
has been in long use. However, since

sion can occur patients will be kept 1
least two hours after receiving the drug and vit
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line fluid loss has ‘been established Chlorpromazine :
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CONSENT FORM

CHLORPROMAZ INE IN CHOLERA

The Cholera Research Hospital is using an injection

&
which may reduce or stop vour diarrhea. This medicine
is widely used to calm anxiety. Since we do not know
definitely that it will help you, special attention will
be given to you during your treatment. This will include
frequent measurements of how much [luids you are given and
how much diarrhea you have. Blood tests to be sure you
have a normal amount of salt and water in your body will
be done.
If you do not want to have this medicine you will still be
cared for. Should you join this study you may withdraw
from it at any time and you will still be cared for,

Investigator's signature
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