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ABSTRACT SUMMARY:

Preliminary studies on patients with acute cholera have
snown that PEE, levels in jejunal fluids were significantly
raised and were negatively correlated to the time following
onset of diarrhea. PGE2 levels were normal in convalescence.
Jejunal flow rates of PGB2 were significantly raised and
correlated positively to stool ocutput,

In this project we propose to study 16 patienfs with
acute chelera during "slow marker® and "steady-state" perfu-
sion technigues; we will measure levels of all endogenous

PG's (PGuz, PGEl, PGEF, alfa, 6 keto PGF, and tromboxane) as

1
BN
well ag 5 hydroxytryotamine,

We will study the effect of & bolus injection of
indomethan~in (1.0 mGg /<o) on thase parameters. 'The patients
studied will be reguested to return to the hospital one week
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(a] Research involving human subject:

{k} Research Reviaw Committee:

{c) Director:

N.B. This research nrotocol is a part of a collaberative

reszarch project with Dr. J., Rask-Madsen from Denmark.
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Fuads for this study will be reguested from the WHO,




INTRODUCTION:

1. Ckjectives:

a. To study the effect of indomethacin, a PG-synthesis
inhibitor, on endogencus prostaglandin production and

secretion of fluids and electrolytes.

b. To measure nct only PGE., but all endogenocus PG's
as well as 5~HT in jejunal fluid of patients with

cholera during the acute phase and in convalescence.
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Background:

The role of the AA-PG system in the regulation of intestinal ion transport has

not yet been fuily establiszhed, but there is now ample evidence to suggast that

this system makes up & significant regulatory mechanisw (1,23,

PGs are synthetized throughout the gastrointestinal tract where different regions
are characterized by different prafiles of AR-metabclizing enzymes (3). Both hor-
mones, paracring mediators, and neurotransmitters may interact with a specific
surfase receptor which in turn initistes the enzymatic release of AA from the
phosphoiipid posl (4). The released AA can then be oxygenated via the cycleooxy-
gerase pathway to the unstable sndoperoxides which, dependent on the specific

cell, are further converted tc PGE, and PGFyy - the major products in the intesti-
nal mucosal cell - as well as prostacyelin({PGI,} and thromboxanes (TX). Alterna-
tively, AA may be oxygenated via the lipoxygenage pathway which leads to the for-
mation of leukotrienes (LT) - substances which have recently bsen discovered in
leukocytes and appear to play an important rcle in chemotaxis and immune response (5)
and may be lnvolved in diarrhcea caused by invasive organisms that is accompanied by
inflammation as well as in chresic inflammatory bowel disease.

The cvelooxygenase pathway iz Dlocked by non-steroid-anti-inflammatory compounds
ike indomethacin and aspirin. The lipoxygenase pathway is not affected by cyclo-
sxygenagse inhibitors, but the transforwation of LTR, to [TBg appeara to be inhibi-
z2d by 3-amino-salicylic acid(S5-ASA), the active moiety of sulphasalazine. In con-~

trast, glucocorticoide act by reducing the supply of substrate for PG/LT biosym
tnesis due to activation of peptide phespholipase inhibitors, provisionally hainsd
macrocartin or lipomedulin {6},

PGs are rapidly metabolized, even within the same tissue, with no evidence of sto-
rage, and thelr releass is considered to reflect de noveo synthesis. Thus PGs appear
te have paracrine actions and may be regarded as local regulators, rather than Cclir-
culating hormones - more than 0% being inactivated during a single pazsage chrough
the lungs (7},

In the gastrointestinal tract PGs are considered to play a role in the control of
motor activity and have been implicated as determinants of secretien {8,9). Thus
PGs have been known to cause diarrhoea in humans since it was incidentally cbserved
in 1970 that women receiving PG infusions for termination of pregnancy, fraquently
developed dilarrhoea as an adverss effect (10). Initiaily this effect was attrihuted
to changes in motllity, buf iater it waz shown that the copicus watery diarrhcea fol-
lowing parentaral, oral, and iejunal administration of PGs had the characteristics
of secretory diarrhoea {4,3,11)}.

Previcus in vitro studies have been handicapped by the inability of isolated intesti-
nal mucosa to respond to PG conceantrations which may be considered physiclogical.
However, racent studies by Bukhave and Rask-Madsen {ii) hav% demonstrated that se-
cretory responses to low (physiclogical) doses (107 5 - 107 ‘M) of PGEj can be ob-
tained by the Ussing chamber preparation of human jejunal mucosa, provided that

the production of endogencus BGe is hlocked by indomethacin. These studies con-
vincingly illustrated that the inability of untreated tissues to respond to zo-
zalled "physiological™ concentrations of excgencus PGEj is caused by rreformed PGEj3,
since the in vitre formation of endogenous PGEg by untreated tissues equalled the
threshold concentration for sffect of sxogenous PGE; in the same tissue. Further-
more, pretreatment of the tissue with indomethacin practically abolished PGE; for-
mation in vitro, at the same time increasing its sensitivity to exogenoug PGE;.

PGs may have pathophysiclogical (%,12), in addition to pharmacelogical {8,131 ang
physiological (11}, effscts on intestinal icn tranmsport. However, the primary ob-
stasle for establishing the pathophysiological role of PGs in secretion is the ar-
tificial in vitro production of PGs by aggregating platelets, which cecour gponta-
nesusly with blocd sampling, or by tissue specimen as a result of mechanical demage
by the bicpsy forceps. Theses events cannot be controlled by the addition of ¥G
synthesis inhibitors or anticoagulants te the test tuba (14,15), On the other hand
devermination of PG-metabolites in plasma or urine would at best reflect the total
body production {18),




~onsidering the named methodological problems data on the amount of AA metabolites
f2leased into the gaetreinzestinal fluids appesr presently to provide the nust re-
ilable index of the balance Letween gastxolntestinal PG syntheeis and dagradion

in vivo (12, 16-22). This "atragatic®™ aspproach is also attractive becangs it r-or-
wits estimation of parent PGs and their wetebolites in parallel, am weii-as spe-
¢rfic stimulation by luminal and nsurckumorsl secretagogues, in addeion ‘4o non-
specific stimulation due to hypoxis and chemical or physical damage in vive.

Using the sove mentisned "atrammatic” approach Ragk-Madsen et al, have ghown ab-

hermaily high concentraticons of PGs in the intestinal lLumerd in:

1. The irradiation symdzome followiny physical damage to the epithelial meabranes (4).

Z. Collagasnous colitis, mavbe due to hypoxia caused by a diffusional baxrier associ-~
ated with zubepithelial deposity of collagen (19}.

3. Fluld-discharging villour adencsa of the rectum, maybe ag a rasult of the neoc-
plasie per se (12}, or naybe hypoxia due to low vascularization of the tuwmour
apithelium, B

- Malignant carcincid syndrome (21}, probably in respanse to high civeulating levels

of S-WP {4), '

5. "Nervous diarrhoea“, as cbsexved in caertain patients clagsified as ixxitable bowel
syndrome, maybe due to increased parasyppathetic influence (17} or possibly spe-
Ccific food intolerance (22).

- Coeliac disease az a consequence of crypt hyperplasia (4) with increased local
release of 5-8T (23), bacause PGR; lavels are significantly raised even in the
absence of active inflammation (20).

/- Inflammatory bowel diseass primarily dua to release of PGs from infilixrating leuko-
cytas {24},

Enalysis of the data cbtained in the above mentioned clinical conditions shows that

8 positive correlation axists betwen luminal PGE, and stool volume in patients with

secretory diarrhoea sensitive to indomethacin treatment (25). On the other hand,

PGE) levels appear to be independent of the diarrhoea per se, aince normal FEE; levels

were found in patients not responding to indomethacin, e.g. Verner Morrison's syrdrome

(CAMP being the secong messenger! and disaccharidase intclerance (csmotic dicrrhocal.

In coentrast, the elavated luninal PGEy levels found in patients with ng&amm&tc;y

bowel diseass correlate primarilv wief thée gerrrice ~F nuceszal AnLlampe miasy AN AGZER~

Dent with the observaticn that treatment with potent cyclooxygenase inhibitors de-

creases absorpticn and inoreazes “ha relapse vate (28} - probably by a diversion of

AA metabolism vie the lizowyuenage pavhusy,

in

The effects caused by POEs are in wany respects simliar to theose caused by cholera
toxin, and sinecs noth PEE iy rherzacoliogical doses and cholera toxin increage in-
testinal oAMP b stimulating he intestinal adenylate cyclase activity (27,28}, it
has Leen speculated that Bgs might be mediators of the secretery effects cf cholera
“oxin (29). The use of PG syntbesis inkibiters has been reportad to decyease or in-
nibit the sscretory effects of cholers toxin in vitro (30,31}, but {t higd besn ge-
nerally azaspted that the mechanism by which PGs.elicit secration 3

SOMAALY Father than primary (32-33),.

and that the role of PGs. {8 seoondar :
However, the above mentionsd stidles: o0 otripped humsn jefunal DucoeR.
of secretory effects that could be cbtained with 2 concentrstions.
lower than thoge roquired; o affot - thy adenylate cyolase activity,

tha in vitro formation Nag supgrasssd by indopethacin {(11). P
rbservations suggest thntﬁ&n:gggz&tryﬂruiﬂvﬂﬁl raflexes play a role in eion
*rduced by cholers towin and dllwdroxy bile acids, since these seciret R L
©xperimental animals - besides activating the adenylate cyclase astivity = trigger

the release of 5-HT (34), a substance-that is postulated to activats phimgtiolipasas
in the cell membrans, hydrolyze phospholipide, and lead to the forsition’of AA and
its metabolites (4,25).




Since intestinal gecretion is induced by S-HT and chollnergic agonistg (35,
both being neurotransmitters which stimulate PG synthesis and raise intracel-
iular Ca without affecting CAMP, a revised view for the cause of gecretion
would be that PGa act by incressing the gating of Ca across the serosal cei”
wmembrane and cAMP by releasing intracellular reservoir Ca (25), Consesmently,
both PGg and cAMP may be considered "true® second messengers for the stimulus-
secretion coupling via intracellular free CTa, ag illustrated in the model of
postulated intracellular control wechanisms sdapted from Powell and FPield {353,
but medified by indicating that PG formation ocours in responae to secreta-
gogouey like 5-HT {25). :

This hypothesis on the mschanisms involved in secretory diarrhoea has been
further subatantiatsd by racest studiss on the mechanism of diarrhoea in a
patient with carcinoid syndrome {21) and fellowing withdrawal of morphine

from morphine tolerant rats (36). In the carcinoid syndrame PGE; levels in
the jejunal fluids weze markedly increased, but both indomethacin and ketan-
serin reduced the diarrhoeal volume and the local intestinal PGE; concentra-
tions. In morphine tolerant rats naloxone- induced morphine withdrawal reversed
Fluid abgorptior to sscretion without changing mucesal cAMP levels, but marked-
ly enhanced PGEy-and 5-HT release. Indomethacin prevented withdrawal-induced
fiuid secretion and the increase in PGE, release. In contrast, ketanserin pre-
vented secretion without influencing the release of 5-HT. Also the Qo-receptor
agenist, clonidine, prowmoted absorption during withdrawal, whereas atropin
fatled to influence fluid transport (36).



Previcus work:

Preliminary studies have demonstrated that PGE, levels in
Jejunal fluids of patients with cholera were significantly
ralsed and were negatively correlated to the time following
onset of diarrhea. Jeijunal flow rates of ?GE2 were also
significantly raised ang positively correlated to the stool
output during the acute phase of the disease, These resuvits
suggest an important role of PG's, in addition to cAMP, in

human chelera. (Manuscript available for interested persons).

Rationale:

The data as summarized under "previous work" form the
rationale for further studies. Both PGE and cholera-toxin (CT)
increase intestinal c~AMP. It has therefore been specttlated
that PG's might be mediators of the secretory effect of CT.
So far it has been accspted that PG's elicit secretion via the
C-AMP pathway and that the role of PG's is secondary. However,
it has recently been shown that PG's can elicit secretion in
concentrations 1G0-1000 times lower than required to affect the
adenylate cyclase activity,

Another argument Lo reconsider the role of PG's is the fact
that CT has been shown to trigger enterochromaffin celia o
release 5-HT. G5-HT isa neurotransmitter which stimulates PG
synthesis, raises intraceliular Ca. without atfecting c—-aMp
and induces intestinal secretion, These 2 arguments combined
with the exciting results of the pilot-study form the rationale

for this study.



The study of the effect of indomethacin on intestinal

releass of endogencus PG velease and the transport of |
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and electrolytes, combined with measurements of 5-HT is

thersfore & loglic next step in our research.

SPECIFIC AIMS: See objactives
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Patiant sl

Aduit petients, male and {emale, presenting to TCDDK,B
Treatment Jentre with a history of acute watery diarrhoea
{duration less than 24 nours) are eligible for the study.
Patients should ke, ut least moderavely dehydrated. Only
those patients with initially a purging rate of 200 wul/hour
and more will hbe eligible for this study. No prior medication
1s allowed. Fresh fecal specimen will be examined by darkfield
microscopy for the presence of V. cholerae and a specimen will
be sent for culture, The study will be explained .
to the patients hy a local Bangladeshi doctor and the patient
will be invited to participate in the study. As soon as informed
written consent has peen obtained the patient will be transferrea

to the study ward. A complete physical examination will be done

)

and rehyvdraticn will he cerformed with intravenocus fiuid. NHo

Oral vehydration solubion will lve used during the study periocd.

undergo dejunal intubation by an oral or
nasogastric triple~lumen tube. Preferentially, the intubation
will be carried out in the morning, the patient being in a fasting
state. The position of the tube {(distal aspiration port 2C cm
distal to the ligament of Treitz) will be checked under fluoros-
copy. Ten rl of jejunal fluid will be aspirated for determinaticn

of fasting concentrations of PGs and 5-HT. Hereafter a “siow
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marker" (42) or a "steady state" perfusion (43) of the jejunum
segment will be performed, using BSP as non-absorable marker.

In the "slow marker™ Ferrusion technique the test segment
will b2 prefused wiith a rate of 0.5 mlfmin for appreximately 45
minutes for equilibration. Then 10 mi of jeiunal £fluid will be
sampled for determination of fasting intestinél flowrates, PG's
and 5-HT. Hersafter the response to a bolus injection of indﬁ—
methacin (1.0 mg/kg) will ke studied, collecting samples at 30,
60 and 90 minutes.

The equilibration period in the "study-state" perfusion
technique will also be 45 minutes with an infusion rate of
*10ml/min. After the equilibration period 4 sequential 15 min.
collections of 10 ml will be used for determination of transvort
rates of fluid, Na, Cl, K, PG's and 5-HT. Hereafter the response
to a belus injection of indomethacin (1.0 mg/kg} will be studied
collecting samples at 30, 60 and 90 minutes.

Indomethacin I.V. in this dose has been used before by Thornell
et al. (45);. He treated 20 patients with confirmed gallbladder
disease with intravenous indomethacin during 24 separate attacks
of biliary pain. Pain was relieved within 30 min. of each of all
24 treatments. Apart from some vertigo and slight nausea in 7
treatments in males and 5 in females there were no side effects.

In summary, 16 patients will be jinvestigated during acute

cholera and convalescence., 7In 8 patients the effect of indo-
methacin will be studied during slow marker perfusion; 8 other

patients will be stﬁdied during steady-state perfusion.



All patients studied will be requested to return tc the
hospital cne week after discharge for jejunal intubation,
sampling of jejunal fiuid, and control perfusion studies

without administration cf drugs.
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5-HT measurements:

Determiration of S5~HT will be perfcrmed by HPLC
according toc Sperk {5C}. The samplés wiil be mixed
immediately with cold perchioric acid (f£inal concentration
0.2 M) and ascorbic acid (final concentration 0.C1 mMj .
Degradation during storage and transport from Dhaka may
provide problems. However, any storage problem can be
solved by adding radiolabelled S~HT to the samples
immediately following their collection in ICDDR,B - thus

providing an internal standard for correction of decay.
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Data analysis:

The data will be analysed using relevant standaxd
parametrical statistical methods, such as the Student's
t-test for paired and impaired variates and the analysis
of variance or non-parametrical statiaticalﬁanalyses -
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 PG's in intestinal secretion
in patients with diarrhoea may provide a rationale for the
clinical use of potential anti-diarrhoeal drugs that inhibit
PG metabolism or interfere with the action of secretagogues

on arachidonic acid metabolism.

FACILITIES REQUIRED:

No new facilities required.

COLLABORATIVE ARRANGEMENT:

This protocol is a part of a collaborative research

project between ICDDR,B and :Dr. J. Rask-Madsen in Denmark.
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ABSTRACT SUMMARY:

Adult male patients with diarrhea caused by cholera form

the subject population.

Introduction of a double or triple lumen tube till beyond the
ligament cf Treitz does not bear any substaqtial risk. No
problemg or complications are known. No coéplications wars
encountered in the previous study. Perfusion of the smali
intestine for a few hours with a non absorbable marker as
sodium sulfobromphtalein (BSP) is without any risk., Injection
of indomethacin (1.0 mg/kg bodyweight is safe and has been used
for treatment of acute cholecystitis (Lancet 1979:1:584).
Indomethacin, which has already been used for years, has well- '
known side-effect and will not be used in patients with a history
of ulcer disease.

The procedures are carried out by quaiified and experienced
doctors; it is highly unlikely that any complication will cccur.
Data collection sheets will be kept in a locked place. If
published, data will show no reference to the identity of the
patient,

informed consent (sigmed or thumb printed) will be cbtaineid
from the patiente at the time of admission into the stu

does not apply

Direct benefit to the patient will be the cost Tree treatment

of éhe diarrheal episode. Society in general may benefit in the
future of the development of new antisecretory drugs which act
through inhibition of prostaglandin synthesis.

In this study we will use the normal hospital charts and we will

collect fluid from the jejenum through agpiration.
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SECTION III - BUDGET

i, Personnel Services; - Project regquiment
Name Degignation $Time Taka Dollars
Dr., Speelman Pr, Invest, 20 - 3,200
Dr. Rabbani Co, Invest, 20 5,000 -
2 SBenior staff nureses 25 18,7750 -
3 Cleaners 25 7,500

2. Supplies and materials:

Stool~cultures 32x25 300 -

Qther supplies, I.,V. needles - . 160
3. Equipment - Niji

4, Patient hospitalization: 16x7x1530 16,800 -

6. Transport: 100
7. Transportaticon of samples: - 200
8. Printing, publication, reproduction: L 100

Total : 49,850 3,760

Total US $: 5,760 .

Personnel + $: 4,5Q0

Other + $: 1,260 (Cenversion rate US$l=Taka 253
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INTERNATIONAL CENTRE ¥OR DIARRHOEAL DISEASE RESEARCH, BANCLA

CONSENT FORM : PG-STUDY II

You have besen attacked with choiera which provckes a

very important loss of water from your body and requires
replacement of the lost water by 1.V. fluids. We waﬁt to
study your intestinal filuid. Therefore we want to introduce
a small tube through vour mouth or nose tc the intestines to
coliect this fluid. This procedure will take about half a
day. Hereafter the tube will be removed. This procedure is
completely safe but may cause some discomfort in nose or throat.

We will request vou to come back to the hospital 2 weeks E
after discharge. If you come back, we will reimburse your
travel expenses and a daily income.

If you do not want te be includea in this study, vou will
not be penalized in any way but you will receive the same
proper treatment in the hospital. You may also decide to

withdraw from the study at any time.

If you accept to join the study, please sign the consent

form here below.

Signature of patient
or thumb impression

Signature cof the Investigator

Date:
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