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PGBy = levels. in.cholera=patients: ‘

"P. Speelman and J. Rask-!&adsﬂn

. 3. C,o--;hVestigators: G. H. Rabbani, F. '1' Bl.ack and K. Bukhava
A ' 4. Starting Date: ' mid November, 1982 E k T
5. “Completion Date:  °  mid January, 1983 !
j; Dura:t:'ion: ‘ ' 2 months ’
j 6. Total Direct Cost: us $ 3,410 15"' .
{ 7. Scientific Program Head: | , i B

) = This protocol has been approved by. the Pa_thogenesis—'nierapy_ .
i Working Group. i o
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f _ .... Signature cf Scientific Program Head: 7(/W'W ( ) fﬁw\iea’\- '-

a
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8. Abstract Summary:

- oo - ’ w :
Prostaglandlns (PG s) may have an impoxtant effect on intest.i.nal ion

'(-, o .‘

Measurements of': PG 5 - concentrations 3.3 per:.phetal- plama

tra_ pcrt
have been made to clarify their poss:.bie sxgm.ficance. nomever, the

results are misleadlng due to PG's - re].ease by aggregatim tﬂmﬁes
Moreover, measurement of stable plasnawmetabolites reflects thé total

ot Loy e
STy Y

body production. Detemination of PG levels in the luminal flui.ds

might prcWe ‘to' be the most accurate index of mtrmic i.ntestinal PG

formation “In th:..., study we will sample 10° cc of jejunal fluid through

il I
.“; . . N

intubatxon, from 20 adult cholera patients. o o

. -ooEay

STy L T . i . . Lt
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A. INTRORUGTION,

1. Objectives

The main objective of this:study is. to.find out if the concentratipn

of PGE2 in the intestinal fluids of chelera patients is raised.

2. Background

It has been evident over the last two decades that abnormalities in the
B TR AL

active transpdrt of water and electroiytes in the iﬁtestiﬁes play a

fundamental role in diarrhoeal diseases(l). This is particularly true
"a.jz?.-’,""‘-“ s . ) -

for secretory diarrhoeas although important interactions between intestinal
motility, mucosal blood flow, and epithelial transport play a significant

role, too.

Agt%ﬁﬁ‘LQauﬁgaqspQ?t,is regulated by numercus substances, which include
"q%agsicg%f'hormones, paracrine mgaia;ors, neuro—trans@itters, and lumin-l
sec;gtagggues.__hlthough the role of Fhe arachadonic aéid iAA?;prostaglandin
(Eghwggstem;}pﬁthe regulatign of iﬁ§?spin§1 transpo;t has nét yet been
e%tab}ishgd_}gng;pany:expg:imegts hgygtbeen contradictory and ﬁave led to
much:cqnfusﬁgp),;pexg %s now.ample_evideqce to suggg;t that this.system
~makes: up, an. additional mode of regulapyry ;ontrol (2,3)7 Hormong#, para-
.‘_c;ing,ggdiatggg%‘andqeurptrgnsmitterf iqtg;act with a cel; suxface
receptor which in turn initiates the:enzymatic relgase of AA from the

phospholipid pool. The released AA can then be oxygenized by the enzyme
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cyclo~oxygenase: to unstable cyclic endoperoxides which are further

enzymatically converted to the “classical" PGs, PGszlanﬁ ?GEza, prosta-

In addition to specific hérmonal mediators and neurotransmitters, non-

specifiéuéiimuiij‘féf'qxample rechanical damage, ischaemia, or irradiaticn

-
can’ Ted to de novo synthesis and release of PGs through mechanisms which

do not involve a cell surface receptor.

Pharmacéibgical doses of both E- and F—éompounds may evoke copious watery
diarrhoea in humans following oral, (4}, intrajéjunal (5) or parenteral'

administration (6). “In thé small intestine exogenous BGs of the E type -

0y

stimulé%é’ééérétion by inhibiting ‘active Na-abscorption and.eliciting active

Cl—secreﬁzon;J”ébnverSély_PG12 appears to promote.absorption of £luid and
elecé%él?éesf(Bié " Possible ‘effects on the colonic. epithelium have not
yet beth’deFined.” Exogensiis PGs of the F-type primarily: affect: motility.

throughout the gastro-intestinal tract, withoit decreasing the transit time

)
s

O e T

of the luminal contents significantly (7). In addition, sub-threshold doses

2R, IR £

: = TR LSt ny mraged,
livm against noxious agents ghich would otherwise produce cellular damage

et " S

and necrosis (3}. This action, which has been named cytoprotection.‘éeems

- - ¢
o e e s Foran X
R . BRI 1

independent of the effect on secretion of some PGs (8).

PGs of the E-and., F-type,. PGL

z,Lgndt?xé are synthetized throughout the

gastro~-intestinal tracts whe:g difﬁe;ent_xegipns‘arg_chayéppgri;ed by
differing profiles .of MA-metabolizing enzymes (9). Although the named

actions.of exogenous PGE and PGF upon .epithelial transport and intestinal

motility may be related to the diarrhoeagenic properties of these PGs,



qolated';ﬂtestlnal mucosa ‘to respond to PG-concentrations which may be

considered physiological.

-

therefore, the .effects of low {physiological} doses (lQ-llrto 1037M):of‘
PGEszreiassessed in vitro in the Ussing chamber preéaration of human
jejunal -mucesa during blockade of endogenous PG—produ;tion by indomethacin
(2.9 x lo"SM)_ It was shown that sercosal application of PGEz-cguses a
promptlrisg in the shqrt-circuit current {Isc}' decrease net Na-flux, and
elicits Cl-sgc;gticn resulting in % slightly depressed conductance.
Rask-Madsen and K. Bukhave have shown that the inability of un;reatgd
tissues to. respond tc so-called "physiological” concentrations of exo-
Genous PGE? may be explainedvby.the presence of preformed PGE2. They
nave reported that pretreatment with indomethacin practically abo;ished
PGEz~formatien,in:vitrq,and at the same time increased the sensitivity
ofﬂtheftissué.to exOgenops'PGEz.

VAR

Prior StudlEb in vitro and in vive (1) have demonstrated that both

indometnac;n andAsallrvlates, besides enhancing “basel“ intestinal ion
ané?fiﬁid.absorption (ll 8 ;2,;$decrease the amount of fluid that accu--
muiééesﬁgg respohse to cﬁolera téxin {11, 12, 13 & 14) and E. coli
enterotoxin (15). Further, in cne stﬁdy in vivo indomethacin enhanced
"hasel" absorption and, although net~$e€retiop was ,observed in the
presence of cholera toxin, it did not significantlyﬁreduEe theaqhange,-w

in fluld transport caused by cholera toxin (11}. - Therefore, it is not

clear whether anti<inflammatory agents-simply offset net secretion by
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blocking endegenocus PG—synthesis,oi in£e¥fere with the secretory process
STEREER : ‘ = . ,
per se. Thus, indomethacin may act directly on a mechanism responsible

for anionic transport.

The extremely low dose-response to exogenous PGE2 during'suppression

of ‘PGs.in the modulation of ion and fluid transport by the human small

intestine. The molecular basis for the ‘actions of PGs is only poorly-
.understood. - - - oo =

Since PGs may have oathoohysiological, in”aééitioa to oharmaooiogicai”

and physiologlcal effects on epithellal transport much effort has been
spent in assaying concentratlons of PGs in peripheral plasma to clarify
their possiple- darrhoeagenic properties in humans yith:dia;;hea,,hﬁowever,
the correlatlon betyaan diarrhoea and plasma PG levels is poor. in most
cases reported, and the absolute value of PG-concentrations determined

are ‘misleading due Eoﬂihe.fact fhat ?Gs aré released by*aggfégaging
thfoﬁbocytes during the sampllng procedure {15). 1In aodition,.dafermina-

“tion of plasma levels (l.e., even of stable metaboiites)‘would,at best

:refiect'the'total'boay production {16). Since PGs are also released

on the mucosal side O

-f—' JI

“in the 1ntest1na1 flulds mlght prove the most accurate 1ndex of ‘intrinsic

Ty . O e T LI SRl £

mm&mﬂP&mmnmm
LI - B PR .ot PR PR I -
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To validate thls assumptlon the relationshlp between endogenous PGE2 levels

JE T |2 WP At AR e k

in the 1ntest1na1 lumen and the clinical symptoms has been studied:xzpatlents

with diarrhoea before and, if relevant, during systemic treatment wlth a

PG synthetase inhibitor.“;r T L et e e



Recently Bukhave and Rask-Madsen (17) have reported a study of

PGE

2 - levels in purified samples of jejunal fluids, aspirated at

AR ST } “d
the ligament of Treitz, in healthy volunteers, alcohol addicts

Thoea

>

patiquﬁﬁgiFh irritable bowel syndrome. In healthy wvolunteers (n=225
the PGE, concentration range was 5-265 pg/ml. Thé alcoheol addicts
had PGE, levels within the normal range. Ten out of 17 patients
with chronic diarrhoea and 2 out of 15 patients with irritable bowel
syndrome had raised PGE; ~ levels (205 - 3%0 pg/ml). 1In 6 patients
with high PGE,; - ccncentrations indomethacin treatment (25 mg x 4 daily)

halved the associated diarrhoea and reduced PGE, concentrations te

normal levels.

In another recent publication {10) these authors have presented
clinical and biochemical evidence that PGE; may be the mediator of

fluid and electrolyte secretion by villous adenomas of the rectum,

Indirect evidence suggests that prostaglandins may be involved in
the_pg}hogenesig.of'fluid:transport induced by cholera toxin in vivo,
and recent observations suggest that also nerves play a role in chole}a- P
induced secretion since chof;ra toxin in experimental animals ~ besides
activating the adenylcyclase activity - triggers the reiease of S5-hydroxy-
tryptamine from the enterochromaffine cells which in turn via intestinal
reflexes probably stimulates prostaglandin formation. Thus not only
cyclo-oxygenase inhibitors but also the new seiective 5-HT, receptor__
antagonists‘may hav; fherapeutic implications in the treatmen;ﬁgf Ch9l?fﬁi

S

patients (13, 20).
The above mentioned knowledge should encourage the study of- the
relationship between endogenous PGEp; - levels in %he intestinal lumen

-~ ¥

of patients with ‘cholera and other acute severe diarrhoeal syndromes.
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Rationale

It has been shown that prostaglandins may play an important )

role in the mechanism of secretory diarrhcea (5. typhimurium).

op RO o . 2
The role of PGEz, measured in intestinal fluid, in acute cholera- N
patients has not adequately been investigatsd. _The results of such
Co ‘ g , . LT
PGEz— measurements may have clinical applications.
. N 3 ¥
2. w ¥
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Specific zims:

‘To-measure. PGE -

adult cholera patients, in acute and convalescent stage.

Methods of procedure:

Fatieptrselgc§ion: adult patients, male‘and female,
presenting to ICDDR,B treatment centre with a history of acute
watery diarrhoea {duration less than 24 hours) are eligible far
the study. Patients should be, at least moderately, dehydrated.
No prior wmedication is allowed. Darkfield examination will be
performed and, if positive, the patient will be transferred to
the study ward, where informed written consent will be obtained.
Hereafter a complete physical examination will be done.
Rehydration with I.V. fluids will be given. If the clinical
condition of the patient requires immediate antibiotic treatment,
thE'patiéhtiwiilfbe transferred to the general ward. I1f not,
the patient will undesyo duodenal jejunal intubation by an cral -

or nascgastric tube, after rehydration has heen completed.

The intubation will be carried out in the morning, the
patient keing in a fasting state. The position of ;he distal
part of the tube will be checkeaiunder fluoroscopy. Ten ml. of
jejunal fluid will be collected - hersafter antibiotic treatment
will be started. The patient will be discharged as soon as his

¢linical condition allows this,




rﬁé.s’tigiﬁiﬁﬁ..::::.....-......

After 10 - 14 days. Tfadgi’éxpénsas and a daily income will be

reimbursed. o o -

The 10 ml of jejunal fluid, obtained in a sterile container,

will be deepfrozen immediately and will be transported to Déﬁ&&fwgfof.

PGE2 - concentration measurements. "t

The radio-immuncassay for determination of PGE2 will be performed

conforth the ‘exténsive desérfption in the European Journal of Clinical

Investigation {1981) 11, 191 - 197.

oy
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SIGNIFICANCE

This study will provide valuable information about the possible role

development and selection of antisecretory drugs for the treatment of

high purging cholera patients.

FACILITIES REQUIRED ..

1. Office space is already provided.
2. Laboratory space is already provided.
3. Hdgﬁitai fésources: about 20 patients will be hospitalized

duiing-a pexriod of 2-7 days.
4. No animal resources are reguired.
5. Logistic support: a nurse has to assist during the

intubations.

6. No major items of equipment are regquired.

COLLABORATIVE ARRANGEMENT
This study will be a collaborative study between
- ICDDR,B (P. Speelman) and

- University of Odense
Deparbment‘of Medical Gastroenterclogy
DK 5000 Odense C

Dermark (J. Rask-Madsen M.D.)

tore
-
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Stgdy Nurse o R
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PR <o
Suypplies..and. Materialsr:

Y .

Cliﬁical;supplies. s

(I.V. fluids, tubes, needles, etc.)

Laboratory tests

X-ray- facilities L

Patient hospitalization:

20 patients x 4 days x US$8

Transportation of samples:

-~

Printing/derox: ©

Travel expenses (J. Rask-Madsen)’

I TR B
. o

Dollar : Total
600
50 ’
50 700
! » .i
100
50
- So aens . : zm
I— . Lv
640
200
) 200"
Total : $ 1,790

$ 1,620

At it et

Grand Totai : $ 3,410
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ABSTRACT‘SUMMARY FOR ETHICAL REVIEW COMMITTEE

1. The study will be done in 20 adult patients with proveﬁ infection
with V. cholerae. No special groups will be used; no. pregnant
women will be enrolled in the study.

2. The only procedure in this protocol is duodenal-jejunal intubation
by an oral or nascgastric tube. This intubation is a cammon
procedure without any substantial risk. I have never heard about
complications due to this procedure. However, intubation produces -
some discomfort to the patient. The position of the tube will be
checked under fluroscopy. The time of radiological - exposure will-
be kept as short as is possible.

3. Neot applicable.

4. Confidentiality will be maintained by locking the files in the
cabinet until completion of the study. Data will be published
without reference té the subjects name and identity.

5. Signed consent will be cbtained.

6. Medical histories will be cbtained.

7. There will be no benefit for the individual subject. The society
in general may benefit in the near future from new antisecretory
drugs for high purging cholera patients. Knowledge about
prostaglandins might be extremely helpfull for future development

of antisecretory drugs.

8. The protocol requires sampling of 1C c.c. of jejunal fluid.
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ABSTRACT SUMMARY FOR ETHICAL REVIEW COMMITTEE

The present study on prostaglandin Eo levels in smail
intestinal fluids of adult patients with §0x1gen1c diarrhoea
is considered important - not only from a pathophysiological
point of view - but also due to the potential therapeutic
benefits which may emerge as a consequence of having developed
a safe rationale for the selection of new antisecretory drugs
in the treatment of patients with high purging cholera.

Recent observations in experimental animals suggest that
prostaglandins may play an important role in choleratoxin in-
duced diarrhoea. Determination of prostaglandins released into
the gut lumen appears presently tc¢ provide the most reliable

.index of the balance between their local production and de-

~

gradation. Using this atraumatic approach it will be possible
to define whether prostaglandins are important in patients
with cholera, and if so, to monitor the effect of drugs in-
hibiting prostagland1n format1on by blocking enzymes or spe-
cific receptors in the qut wall.

It is impossible to set up the complex and resource de-
mandwng methology of radioimmuncassay for prostagltandin mea-
surements for a small pilot study - and even for measurements
in large scale it would not be advisable since a highly spe-
cialized biochemist and "check-up” by gas chromatography-mass
spectrometry besides routine purification procedures including
chromatography are necessary for valid results. furthermore,
the use of commercial ant1bod1es cannct yet be recommended
due to lack of specificity. :

S1nce{e1y Yours,

i

Rask-Madsen,

rtment of Med1ca1 Gastroentero1ogy§ ¥
Odense University Hospital

DK-5000 Odense {, Denmark

2
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CONSENT FORM
. Ct - - -
P 7 Title: ;PGEz—wLevelﬁxin‘cholera patients .
Statement to bei read to the patient or guardian before consent- >

is obtained

I understand that my ‘diarrhcea. is caused, byxcholera~bac1lll. .
# To restore my body fluids I have got an Lntxavenous arip. L

- . La T '7 Y ) ;..'..-'1',|I »L.. :

-

I understand that the doctor wants to collect a small amount of

* fluid from my intestines 'for 1nvestlgat10n.
for the development of drugs needed to treat patients with serious

?diarrhea ;n the future.

+

This may- pe helpfull

’ -1 £ R B
I have given permission to the doctor to pass & small tube through .

I am *

- -my nese or, mouth to my intestines to collect some’ fluid. .

‘informed that' this procedure is- ‘campletely, safe butfmay cause same
The 1nvest;gatlon “will not take i

dlscomfort

in my nose or throat.
‘more than one hour, usually not mare 15 minutes.

o £-n

T™wo weeks after

discharge from the' hospital * I will probably return to{}he hospital

for the same 1nvestlgat10n.
will be ‘reimburéed.

g w1thdzawal from this study at any poxnt.
cooperatlon with the study wilil in no way 1nfluence my treatment

.

¢ 13_{_ )
Slgnature of the Investlgator

LY

WY

Travel expenses and one
I know very well that I have,tbe,rlght_pf

aily incomie
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