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ABSTRACT SUMMARY:

Previous studies on patients with acute secretory diarrhoea
by cholera bacilli have shown that PGE, levels in jejunal fluids
were significantly raised and were negatively correlated to the
time following onset of diarrhoea. PGE2 levels were normal in
convalescence. Jeﬁunal flow rates of PGE2 were significantly

raised and correlated positively to stool output.

Since secretory diarrhoea can be induced by non cholera germs
1ike E. coli as well , we propose to study 1% patients with acute -

coli diarrhoea during "slow marker" and "steady-state" perfusion

ol

techniques; we will measure levels of all endogenous PG's (PGEz,
PGEl, PGF2 alfa, 6 keto PGE:t and tromoboxane) as well as 5 hydroxy-
tryptamine). In order to account for the gap of clinical diagnosis

and bacterioleogical confirmation of E. coli diarrhoea, we are

keeping plan in the budget for 20 patients.

We will studv the effect of a bolus injecticn of indomethacin
(1.0 mg/kg) on these parameters. The patients studies will be’
requested to return to the hospital one week after discharge for
intubation and control perfusion studies without administration of

drug.

REVIEWS:

{a) Research involving human subject:

(b} Research Review Committee:

(c) Director:

N.B. This research protoccl is a part of a collaborative research
project with Dr. J. Rask-Madsen from Denmark. Funds for this
study will be requested from the WHO.



A, INTRODUCTION:

1. Objectives.

To study the effect of indomethacin, a PG-synthesis
inhibitor, on endogenous prostaglanain production and

secretion of fluids and electrolytes in E. coli diarrhoea.

~ To measure not only PGE2 “+ @ll endogenous PG's as

well as 5-HT-in jejunal £fluid ol przients with
E. coli diarrhoea during the acute phase and in

convalescence.



Background: A éf

(a) PRole of PG as_a mediator of secretory diarrhoea:

4 1t
‘the role of the AA-PG system in the regqulation of intestinal lon transport has
not vyet been fully eatablished, but there is now ample evidence to suggest that
rhis system makes up a significant regulatoxy machanism (1,2).
PGs are synthetized throughout the gastrointestinal tract where different reglions
atre characterized by different prcfiles of AA-metabelizing enzymes {3). Both hor-
mones, paracrine nediators, and neurotransmitters may interact with a specific
surface receptcr which in turn initiates the enzymatic release of AA from the
nospholipid pocl (4). The relezged AA can then be oxygenated via the Ccyclooxy-~
rase pathway te the unstable endoperoxides which, dapendent on the specific
1, are further converted tc PGE, and PGFoq - the major producta in the intasti-
nucosal cell - as well as prostacyclin(PGI,) and thromboxanes (TX). Alterna-
lv, AR may be oxygenated via the lipoxygenase pathway which leads to the fox-
on of leuxotrienes(LT) - substances which have recently bsen discovered in
sukocytes and appear b2 play an lmportant rcle in chemotaxis and immune response (5)
w1 may be involved in diarrhoea caused by i{nvaszive organisms that is accompanied ¥
“iammarion as well as in chreonic inflammatory bowel disease.
@ oyclooxygenase pathway is blocked by norn-steroid-anti-inflammatory compounds
ire indomethacin and aspirin. The lipoxygenase pathway is not affected by cyclo-
.<ycenase inhibitors, but the transformation of LTA, to LTBy appears to be inhibi-
2¢ by 3-amino-salicylic acid(5-ASA), the active moiety of sulphasalazine. In <on-
rast, glucocorticoids act by reducing the supply of substrate for PG/LT blosyn-
thesis due to activation.ofypeptide phospholipase inhibitors, provisionally name
macrocortin or lipomodAlin {6). ’ )
PGs are rapidly metabolized, even within the same tissue, with no evidence of st
rage, and thelr release {s considered to reflect dér nove synthesis. Thus PGz appear
te have paracrine actions and may be regarded as local regulators, rathar nhan cir-
zulgting hormones - more than %0% being inactivated during a single passags through
the lungs (7).
In the gastrointestinal tract PGs are considered to play a role in the contrxel of
nptor activity and have beer implicated as detemminants of secretien {(8,9). Thus
DGe nave been known te causs diarrhosa in humans since it was incidentally observad
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40 that women receiving PG infuslons for termination of pregnancy, frequently
develsved dlarrhoea as an-advaerse effect (10}. Initially this effect was attributed
to changes in motility, Rut later it was shown that the coplicus watery dinrrhoea fol-
lowing parsatazal. orsl, and jejunal administration of PGs had the characteristics
of secretory disrrhoea (4,8,11). ’ . -

Trovious in vitro studies have been handicapped by the lnability of igolated .ntesti-
nal mucosa to regpond to PG cencentratlons which may be considered physiclogical.
Nowever, recent studies by sSukhave and Rask—Madsanufli) hav% demonstrated that gse-
cretory responses Lo iow " {physiological) doses (10 7] 107 ‘M) of PGEg; can be ob-
tained by the Ussing chasber preparaticn of human jejunal mucosa, provided that

the production of .endogencus PGe i{s blocked by iadomethacin. Thesae studies con-
vincingly illustratad that the inablility of untreated tissues to respond to so- :
calied “"physiolozical® concentrations of exogenous PGEy s caused by preformed PGE3,
since the fn vitro formation of endogenous PGE9o by untreated tiassues equalled the '
threshold concentration for effect of exogenous PGEg in the same tissue. Further-
more, pretreatment of the tissue with indemethacin practicallw abolished PGEy fov-
mation inwvitro, at the same time increasing its ssnsitivity to ewcgenould PGEy.
PGs may hava pathophysiclogical (39,12), in addition to pharmacological (8,13) and
phyaiclogical (11}, affects on intaestinal icn tyransport. However, the primary ob-
stacle for establishing the pathophysiological role of PGs in secretion is the av-
tificial in vitro production of PGs by aggregating platelets, which oecur gponta-
neously with blood aampling, or by tissue specimen as a rggult of mechanical damage
by the blopsy forceps. Théase events caanot be controllsd by the addition of PG
synthesis inhibitors or articoagulanta to the test tupe (14,158). On the other hand
derermination of PG-petabolites in plasma or urine would at best reflect the total
nody producticn (15}, N .

. .

* . . -



;r:nLuerlnq “he named methodciogical probliems data on the amncunt of AR metabolitas

frleased into the gastrointastinal {lulds appear prasently to provide the moat re-

tlable index of the ea$anca Letwuen gasirointesninal PG synthagls and dnqradion

iz vivo (12, 16-22). This "atrawnatiz" approach is also attractive bacaunc 1t par-
mits qstimation of parent PGS arAd thesir metabolites in parallel, as welfirae Bspo~

thic stinulation by luminal and naurohuwroral secretagogues, in,eddtian,tn non-

specific stimulacion dve to hypoxia a2nd chemicsl or physical damage In vivn

¥sing the above menticned “atraumatic” approach Rask-#=zdsen et al. have shown ab-

rormally high concentraticns of PGs in the intestinal lumen in:

L. The irradiation syndrome following physical damage to the epithelial membranes {4).

Colliagenous colitis, maybe due to hypoxia caused by a diffusional barrier asscci«

ated with QuuepiubeL117 deposits of collagen {19),

Fluid-discharging villous adencma of the rectum, maybe ag a rasult of th- ;:po-

plaﬁi& per se (12), or wmaybe hypexia due to low vascularization of tha s ur
plthelium, .

4, “e;tqnanf carcinoid syndrome (21}, probably {n ragponse to high clrculating levels
of S~HT (4). '

"Nexvous dlaxrboea™, ag cbserved in certoin patiants classified as ivritabla p we

syndrome, maybe due to increased parasympathetic influsnce (17) or poesibly spa-

cific fzod intolerance 22},

b. Coeliac disease as a conssquence of crypt hyperplasia (4) with increasad local

release of 5-BT (23), because PGE; lavels are signifiicantly raised even in the '

absence cf active inflammation (20).

Inflammatory bowel diseass primarily dua to release of PGs from inflitrating leuko-

cytaes {24},

Analysis cf the data obtained in the above mentioned ciinical conditions shows that
ositive correlation sxists betwen luminal PGEy and stool velume in patients with

scretory diarrhcea sensitive to indomethacin treatment {(25). On the other hand,

GEy levels appear 46 be independent of the diarrhcea per se, since normal PGE2 leavel
~ere found in patients not vespond iing to indomethacin, €.¢. Verner Morrison's syrﬂrone
[CAMP being the second wmessenger! and disaccnaridase intolerance {csmotic diarrhoea).

in conzrast, the aslevataed luminal PGEy levels found in patients with inflammacc y

~wal disease correalzte pr*ma*fl?‘;itd the severlty of mucosal Lnflummagicn, in agroe-
ment with the observatiod that treatment with potent cvclooxyganase {nhihitors de~
Treases absorption and i{ncreazes the relapse rate (28) - probably by a diversion of
AA metabolism via the lipexygenase nathway.

:
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the effects caused by PGES are in many respects similar to those caused by cholera
toxin, and since both PGE in pharmacological doses and cholera taxin increaar in-
testinal cAMP by stimulating the intastinal agenylate cyclase activity (27,28}, i+
Naz been speculated that PGs might bs wedlators of the secretory affects of cholera
toxin (29). The use of PE gynthesis inhibitors hag bean raported o decrsase or ine
Ribit the secretcry effects of cholara *oxin in vitro (30,317, but {t has hosn e~
nerally acazpted that Zhe rachanian by which PGs elicit secretion depends:. on CAMP
and that the role of PG3 ig secondavz, ather than primary (32-33)., 3
However, the above menticned: atud&aa on stripped human Jatunal pucosa’ 5h$ﬁﬁﬂ.sv1denca
of secretory sffecta that could! ‘bo chtrined with PG concantrationa. 1OQB&DQO tlmaa
lower than those required.to affact tha adanylate cyclese activityy ‘po 36
the in vitro formation was su"?xes:s,d by Andemethacin (11). E‘urthnmqrﬁf"

|
E,

obsarvations suggest that intrambival’ neryous reflexes play a-role in _Vc&etton
induced by cholera toxin nnd dilwdroxy bile acids, since these 3‘”’*"".1
exparimental animals - beusideos activating the adenylate cyclase activity ' trigger

the releass of S~HT (34), a substance-that is postulated to activate phéspholipaces
in the cell membrans, hydrolyze phcspholipidsf 8nd 1ead to the formétion’of AN and

its metabolites (4, 25)




'ince intestinal secretion is induced by 5HT and cholinergic agonista (35),

% being neurotransmitters which stimulates PG synthesis and raise intracel-
lar Ca without affecting cAMP, a revised view for the cause of gecretion
would be that PGs act by increasing the gating of Ca across the sercsal cell
membrane and cRMP by releasing intwacellular reservoir Ca (25), Consequently.
coth PGs and cAMP may be considered "true™ second messengers for the stimulus-
secretion coupling via intracellular free CTa, as illustrated in the wmodel of
postulatad intracellular control mechanismas adapted from Powall and Pleld ({35),
bur medified by indicating that PG formation ocrurs in response to secreta-
gogoues Like S5-HT (325},
This hypethesls con the mechanisms involved in secretory diarrhcea has heen
further substantiated by racent studiss on the wechanism of diarrhoesz in =
patient with carcinoid syndrcme {(21) and following wilithdrawal cf merphine
from worphine tolerant rats (36). In the carcineld syndrome PGEg levels ..
the jejunal fiulds weore markedly increased, but both indomethacin ard hauvan
serin reduced the dlarrheeal volume and the leocgal intesatinal PGE, concantra-
' In morphine teleramt rats naloxone- induced morphine withdrawal yevarsad
1d akscrption o sacretion without changlng mucosal cAMP levels, but marked-
y enhanced ZPGEyand 5-2T relzase, Indomethacin prevented withdrawal-induced

r{}‘[n’
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iuid secretvion and the i"“rease in PGE, reliease. In cgontrast, ketanserin pre-
vznted secretion wirneut influencing the release of 5-HT. Also the 7)~-recepto
rise, clonidine, promoved znsorpt douring withdrawal , wheveas atropin
te Lofluonces flald transport (56},

Increagsed PG levels in cholera patients (Speelman, Rabbani; GUT 1985).




(b) Supraphvsiologic doscs of prostaglandins (PGs) mimic the cffect of cholera toxin and
cAMP in the small intestine, but not all observations are explicable in terms of the theory that
links PGs to cAMP. Because no data exist on endogenous PGs in human cholera we measured
PGE; concentrations in jejunal fluids and fasting intestinal flow rates of PGE, during slow
marker perfusion of proximal jejunum in nine patients with high purging cholera. Nine_paticnts.
in the récévery phase of cholera or other watery diarrhoeas served as controls. In acute cholera
PGE- concentrations were significantly (p<0-001) raised (172-1435 (n=9) vs60-270 (n=9) pg/m!)
and negatively correfated (r=0-71; p<0-03) to the time following onset of diarrhoea. Also fasting
jejunal Aow rates of PGE, were significantly (p<0-003) increased (0-77-8-22 (n=7) vs 0-21-0-92
(n=6) ng/min). and positively correlated (r=0-84: p<0-01) to stool output (2-9-9-5 m¥min). By
extrapolation, at normat stool output fasting jejunal flow rates of PGE: equalled those measured
during convalescence. The results support the notion that PGs. in addition 10 cAMP, may play a
pathophysiotogic rele in human cholera. As the ratio between the medians of the highest values
measured during the acute phase of cholera and in tate convalescence was at least 15, local
intestinal PGE, formation in full blown ctiolera should result in mucosal PGE, concentrations
above those required for a maximal secreiory response. This observation might explain why
coaventional doses of aspirin and indomethacin had no significant antidiarchoeal effect-in clinical

trials. . ‘ .
whe data has been shown in the accompanying table and data
illustrated b the Figy 1
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Results of the currently on-going study: in cholera patiént at

ICDDR,B:
So far, we have studied 7 patients in the acute phase and only 4 patients
in the convalescent phase. A preliminary analysis of the data showed
the following observation.
1. The PGE, concentration in the jejunal fluid is significantly
increased during the acute stage of cholera and declined to
normal level during the convalescent phase (see summary table) .
This finding is consistent with our previous studies done at

ICDDR,B. "

- e ————_—T

2. In the on;going study we are also examining the effect of indomethacin to
inhibit the PG synthesis and therefore the ﬁejunal secretion. The-
prelimina}y data indicate that after intravenous indomethacin (1 ng/kg/
body weigh;) tﬁere is a significant drop in the level of PGE2 in

the jujunal fluid. This effect will be further evaluated (see

summary table).

3., The fasting intestinal £f£low rate (FIFR) of PGE2 and water is also
consistent with the previous data. The FIFR is significantly
increased during acute cholera and declined during the convalescent

stage.

All these finding strongly indicate that PG may havé some role in
the mechanism of fluid secretion due to cholera toxin. Also the

PG inhibitory drugs may be useful to control diarrhoea in qholera
patient. We look forward to complete this study by the negt cholera

. . N Id
season; and give you more interesting anddetailed results.



Table: Prostaglandin E2 concentration in jejunal fluid, fasting

intestinal flow-rate (FIFR) and effect of indomethacin

on jejunal PG in patients with severe cholera.

PGE_ (Pg/ml) at different

Acute stage

Convalescent stage

timé period (N=7) (N=4)
Mean sD

Fasting stage 757 398

+ 251 + 10¢
At 'O' time after fasting 533 V221

* 356 + T8
At 30 min 385 203

¥ 327 + 133
At 60 min 303 162

144 * 149
FIFR fof water (ml/min} 5.2 2.25
(Median, Range) (0.8-35) {0.7-17.9)
FIFR for PGE2 (ml/min), Median, 2.15 0.15
Range (0.1-20.9) (0.1-4.%5)
PGE2 hefore indomethacin 508 -
(Mean = SD} 242

PGE2 after indomethacin (MeantSD}) 137 -

66
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Rationale:

(1) The mechanism of action of E. coli enterotoxin (LT, ST) is
not yet definitely known. There is conflicting evidence in
the literature about the role of several mediators such PG,
SET, CAMP anéd so on. According to existing literature the
- role of PG seems highly likely and the current study has
been designed to examine if PG is an important factor for
mediating the effect of E. coli toxin. This will substantially
advance the knowledge of pathogenic mechanism.of secretory

diarrhoea.

{2y Studies on PG may also lead to the development of antisecretory

drugs which may be clinically useful.
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Patient selection:

Adult patients, male and female, presenting to ICDDR,B Treatment
Centre with a history of acute watexry diarrhoea {(duration less than
24 hours) are eligible for the study. ?atients should be, at least
moderately dehydrated. Only thosé patients with initially a purging
rate of 100 ml/hour and more will be eligible foxr this study. No
prior medication is allowed. Fresh fecal specimen will be examined
by darkfield microscopy for the presence of V. cholerae and a specimen
will be sent for culture. Only the D.F. negative cases will be
included.' The study will be explained to the patients by a local
Bangladeshi docto& and the patient will be invited to parﬁicipate in
the study. As soon as informed written conéent has been obtained the
patient will be transferred to the study ward. A complete physical
examination will be done and rehydration will be performed with
intravenous fluid.r Mo oral rehvdration solution will be used during

the study period.

Perfusion studies:

Patients will undergo jejunal 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 asPi}ation port 20 cm distal to the ligament of
Treitz) will be checked under fluoroscopy. Ten ml of jejunal fluid
will be'aspirated for determination of fasting conéentrations of PGs
and 5-HT. Hereafter a '"slow markerf (42) or'E "steady sté;e" perfusion

(43) of the jejunum sgement will be performed, using BSP as non-absorable

marker.



In the "slow marker" perfusion technique the test segment will
be per fused with a rate of 0.5 ml/min for approximately 45 minutes
for equilibration. Then 10 ml of jejunal fluid will bhe sampled for
determination of fasting intestinal flowrates, PG's and 5-HT,.
Hereafter the response to a bolus injection of indomethacin (1.0 mg/kg)

will be studied, collecting samples at 30, 60, and 90 minutes.

The equilibration period in the "steady-state" perfusion technique
will also.be 45 minutes with an infusion rate of *+ 10 ml/min. Alter
the equilibration period 4 seguential 15 min. collections of 10 ml
will he used £ny dartermination of transport rates of fiuid, dNa, <1,

: .
K, Pg's and 3-HT. Hereaiter the response to a bolus injection of

indomethacin (1.0 mg/kg) will be studied collecting samples at 30,

60 and 90 minutes.

tndomethacin I.V. in this dose has been used before by Thonnell
. :

i
v

%t al (4%). He treated 20 patients with confirmed galibladder disease
with intravernous indomethacin during 24 separate attacks of biliary
pain. Pain was relieved within 30 min. of each of éll 24 treatmentis.
Apart from scme vertigo and slight nausea in 7 treatments in males and

5 in females there were no side effects.

’

In summary, ZO'patients will be investigated during acute non-
cholera watery diarrhoea and convalescence. In half of the patients
the effect of indomethacin will be studied during slow marker perfhsion,
the other patients will be studied during steady-state perfusion.
In order to account for the gap of clinical diagnosis and bacteriological

confirmation of E. coli diarrhoea we are keeping plans in the budget

for 20_patients,
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All patients studied will be requested to return to the
hospital one week after discharge for jejunal intubation,
sampling of jejunai Iluid, and control perfusion studie.

without administration cf drugs.




Lahoratory analyses:

Do measuraements:

radicinmuncological measurements (RIA) will Dbe

. ” o~ 3 -~ H I = -~ Y . A PR o
corformad for Getermination of PGE., PFGE G-kato-rlt,

YT T

and TXD, in dejunal fluids aspirated during "slow maortoy
[ %,

perfusion ens in flulds collectied duriny "steady-staia

. . e

perfusiors of the small intestine. FGE, is considered
- L

ko e b

ey
{'1‘1

PG responsible for ilon secretion, whereag PGF,

=4

and h-keco-DLE, o are used as indices of basal PG production
L =

~

in opichelial and endothelial cells respectively.
E r P

TXB which originates primarily ip platelets, is used as

?!
marker of vessel injury with bleeding. Determination af

the named PCs, which include purification by extraction ant

column chromatography before the gquantifications are

perfoxmad by RIA (17}, are urrently carried out in Lhe 2-nren

labgoratory. The RIAs for PGEz and PGFZ were recontly
; a ‘

checked by quantitative yas chromatography-mass sSpecir.. T

=

I3

(483Y , 'i'he adiition of the relevant internal standaro: o

the biologicali samples will be performed at the hicchon o

labaratory at ICDDR,B prior to the preliminar extraction
7 r P

et

in order +o correct far losses of unstable Pis during

storage and transport of samples.
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5-HT measurernents:
Determination of 5-HT will be performed by HPIC
according tc Sperk {50C). The samples will be mixed ] |

immediately with cola perchloric acid (final concentxaiion

0.2 M) and ascorbic zcid (final concentration 0.CL mM}.
Degredation during storage and transport fran Dhaka wmay

provide problams,  However, any storage problem can be - --
solved by adding radiolabelled 5-HT 0 the samples

immediately following their collection in ICDDR,B - thus

providing an internal standard for correction of decay.

stool cultures:

special attenticn shall be paid te ST and LT strains of E. coli
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of variance oOr non-paramecrical statistical ‘analyses -
proferentinily wiigoxcn’i test for paired wariates and

Mgnn Withnuy's C-test. Subjects will serve as their own

SIGRIFICANCE:

Definition of the role of PG's in intestinal secretion

in patients with diarrhoea may provide a ratiorale for the

clinical use of potential anti-diarrhoeal drugs that inhibit

s or interfere with the action of secretagogues

g
o
=
w
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O
e
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COLLABCRATIVE ARFANGEMENT

This protoccl is a part of a collaborative research

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

1. Adult male patients with watery diarrhoea, caused by E. coli

from the subject population.

2. Introduction of a double or triple limen tube till beyond the
ligament of Treitz does not bear any substantial risk. No
problems or complicatiéns are known. No complication were
encountered in the preéious study. Perfusion of the small
intestine for z few hoyrs with a non absorbable marker as
sodium sulfabromphtalejn (BSP) is without any risk. Injection
of indomethacin (1.0 ng/kg body weight is safe and has been

- used for treatment of atute cholecystitis (Lancet 1979; I : 584).
Indomethacin, which ha$;already been used for years, has well-
known side-effect and‘w%ll not be used in patients with a

nistory of ulcer diseasg.

3
)

3. The procedures are carried out by qualified and experienced
doctors; it is highly unlikely that any complication will

occur.
1

4. Data collection sheets &ill pe kept in a locked place. If

published, data will show no reference to the identity of

the patient.

5. Informed conseant (saned or- thumb printed) will be obtained from

the patients at the time of admission 1nto the study.

y

6. Does not apply

7. Direct benefit to the patient will be the cost free treatment of
the diarrhoeal episode. Society in general may benefit in the
future of the development of new antisecretory drugs which act

through inhibition of prostaglandin synthesis.

g. 1In this study we will use the normal hospital charts and we will

collect fluid from the jejunum through aspiration.



Personnel services

Name

Dr. F.P.L. Van Loocn
Dr. G.H. Rabbani

3 Senior Staff Nurses

3 C(Cleaner

Biochemist

Supplies and materials:

Stool cultures 20 X 4

SECTION III - BUDGET

% time

Designation

Pr, Investigator 70

Co~Investigator 10
15
15
10

Other supplies I.V. needles

Biochemicals

BEguipment - nil

Patient hospitalization

Out patients - nil

Trasnport:

20 X 3 X 150

Transportation of samples:

Printing, publication, reporduction:

Total US § 3630

Personnel £$ 1470

Other $ 31007
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Project requirement
Taka Dollar

(No cost to ICDDR,B)}

5000 -
11250 -
4500 -

- 670

80

160

1790
9000 - -
100

200

100

30750 $ 3100

(Conversion rate Us $ 1 = Taka 26)



s, e

International Centre for Diarrhoeal Disease Research, Bangladesh

Consent Form : PG-study II

You have watery diarrhoea which provokes a very important loss of
water from your body and reguires replacement of the lost water

by I.v. fluids. We want to study yvour intestinal fluid. Therefore,
we want to introduce a small tube through yoquouth or nose to

the intestines to cellect this fluid. This procedure will take
about half a day. Hereafter the tube wiil be removed. This
procedure is completely safe but may cause some discomfort in nose

or throat,

We will request you to come back to the hospital 2 weeks after
discharge. If you come back, we will reimburse your travel expenses

and a daily income.

If you do not want to be included in this study, you 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
of thumb impression

Signature of the Investigator

23
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