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-requltq are to be con51dered as without value.

har study "Role of endcqpnmus prnqtaqland1n= in

|
d1arrhnea” (ITDDR ' B Frmtncclq o . 8;~04?) h

ecrptorJ

e,

as mﬁtIWith
A

i ! ' '

unlmf:@en prdulems. (i) lhﬁ des1qn was to uske int@st1

i !

i | E

i
Rt
n
P
pew%u ions at’t4o diffprent rjtesl— 0.5 ml/min, also caliFH
"slow marker"'aid 19 ml/min, Wét?ady state".
. _ |

! 1 !-.
1 | . !

1t now appears that the endmgenmus prostaglandlns show such
i )

varxabllity in the "slow marter“ ‘group of patients that=the

(Accordunq-tm

Dr. Rask—Madsen frmm Denmark, cosprincipal invpstiqatnr, and

in charge of the biochemicai analys1s ) (ii) In many

E
b

patlentq, the perfusions had to be interrupted and the whnle
l’ : !
procadure to be considered as valueless because of the!

' x

{requent power failureq which ocdurred during the study
Co
per1od. (iii) The results of thie Masteady state"

perfusicn are
\

quite promising,but the number nflpatipnts is tDD low.H Tm

quote Dr. Rask_Madsenn "Due to. 1n1tial technical d1ff:cu1tlea

N '

we have only éixgacute and four qpnvalescent patients

(see Tabﬂe)...it seems'necessaﬁyjtol
carry out studieg i another f?yé‘patients with a per¥u5?0n;
speed of 10 ml/msn.“‘ The cnnsidérable variability of th;

providing valid results

figures (See SEM in table) explains the necessity for a

further study."
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iTéble:i ‘Pﬁehiminary results
L
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*
Net flulid transfer FGE

Furging Rate

ml/cm » h ng/min 1/8 h
Acute
(n=6) +4, 7+1 5 2.5+0.7 7.3941.0
Acute + ¢ '
indomethatln +O.3+1.2 1.4+0.4 4.04+1,2
(n=4&)
Canvalescenca ‘ -
(n=4) ri S . —Q.7+0.5 G.6+0.2

T I S S e e £ i ek et i e e et e ke o e v 1 T o e e ot e s e Lot i .l e s e e e st o o i e b el e e e i it o e e
' '

*0Other FPls not ‘vet known. _
Mean.+SEM. + denotes absorption, + denotes secretion.

The aimﬁ of the present protocol are (1) to complete what hasg

been @ technically difficult but certainly interesting study,

to (11) determine whether in cholera patients indomethacin

‘1ndeed causes' a striPxng reduction of the net fluid transfer

: in the intestxne, the purging rate and the FGE concentration,
[ ' . . .

aﬁ the rpsults already évailable itndicate.
. ; ;- ! F

sﬁi &an (iD)
.’4' }

stat bnr{uéion technique, a procedure alre

We intend to

patients‘with acute cholera using the steady-

ady frequently
usid | ak ICDDR B.

In the fluid aspirated from the intestine,
A ‘ -

we w11} measure levels opf all endogenous prostaglandins (PGs) (PGE

FGE, , PGFé alfa, 6'ketn PGFland tromboxane) as well as 5

hydroxytryptamine.

We will further study the effect of a bolus injection of

2Ehacin {L nmg{&g} on thaﬁ ,variables. ”THéépatigbggﬂ
PRI [ pmashe on thasg petiep
‘ Ny : ' ]'§5
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i

 aFtert discharge for intubation and control perfusion studieg

without administration of the drug.

We propose to study 10 patients to be certain that valid

results will be obtained in at least five, the minimum number

Fequired. Additional valid results will contribute to

further strengthen the value of the resultsg.

This protocol is meant to complete the ICDDR,B protocol 83—

049

e — L L

a. Reviewerss

‘ s
: \

ta) Resedrch ﬂﬁvo}ving human subject: e
(b)) Research Keview Committes: ;“_m_“__"__nhu_* __w_n;:__
{c) Director:

N.B. This research protocol is a part of a collahorative researh

project with D, J. Rask~Madsen from Denmark. Funds for thie

study will be requested from WHO.
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INTRODUCTION ° o , |
"
1. Objectives: ; y
a. To measuré the en@mgenuus Bfostaglandins (FGs) and S—Hﬁ in
Jejunal fluid of batienté Jith cholera during the acute
S .
phaée.andlin cnnvalescencef: )
b.. To ﬁfudy the effect of indémethacin, a PGwsynthegis
-inhibitor, on endogencus prostaglandin production, anp
5ecretion oﬁ;flpidg amd %Iﬁctrulytes.
. i by '
o \
P ot ;
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syst?m 1n the regulat:nn of 1nt9[t1nal ion transport has:”ot
i | ' o |

|

{

'yet been fully Pstabllshmd but|there ims now ample pviﬁvﬁ¢

tu:spggest that they'may be ﬁaft af a comp1;> regulatoryJ:f'
mechanism (1,2). :”
FGs are synthetized thraughougithe gastrointestinat trasfz
: N Sy,
wher; di#ferent regions are éﬂgracterized by different

prn#iles of AA- —metabolizing en;vmpa (32). Hormones, paracrine

mediatorn, and nautotrangmittars interact with =
’ . o

initiate the enzymatic‘

pecific

surface receptors which in turn :
. . . . . I 1
release of AA from the phospholipid pool (4). The released '

Aﬁ’can then be oxygenated via'kﬁé cytlooxygenase pathway‘td

iy

the unstable endupero ides wher' dependent on the specific

cell, are further converted to #GEZ and FGF 5~ the major

prodncts on the intestinail mucnsal tell - as well as

prostacyclin (PBI ) and thrumbm"ane (TX). ﬂlteﬁnativelyﬂéﬁé

may be oxygenated via the lipootygenase pathway whzch leads

to the formation of laulotrienesr(LtsJ - substances which

have recently been discovered 1H 1eulocytesg
. |

play.an important role in chpmoﬁér

appear to.

1s and immune response (5,

and may be involved in diarrhoea caused by invasive organisms

that isg accompanied by fnflammation, as well as in chronic

in%lammatmry bowel disease.

The cveclooxygenase pathway is blocked by nonsteroid anti

inflammatory compounds like indomethacin and aspirin. The

&

n e~ s ——
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1iponuyqena =Yz pathway is not affected by cyrlnmxyqenaqa'
| ! .
inhlbitorg, but the transfermatiun of LTA4 ta LTHy appears to

be inhibited by 5- amino-salicycliec acid (5-AS4), the act1ve
! Fyel ;
. o f

mbiety of =ulphasalazine. In'contram%, glucocorticoide act

by reducing the supply of mubmtratﬁ for FG/LT bimmyntheﬁim
due to activation n{ peptidP pho pholipase inhibitnr

provisionally named macrncortln or lipomodulin (&).

, :
PGs. are rapidly metabolized with no evidence of 5tnrage,hand

'

their Frelease is considered to reflect de novo synther1s.

Thus FGs appear to have paracrine actions and may be regarded

as local requlators; rather than circulating hormones — more

than 90% being inactivatpd dur1ng a single paszssage thrmuqh

the lungs (7). E . -

In the gastrointestinal tract FPGs are cmnsidered to play a

|
role in the control of motor activity and have been

1
1

1mp11¢ated as determ:nants of secretion (8,9). Thus PGE have

been known to cause dlarrhoea Jin humans since 1t was '
;

i
'

cidentally DbEEFVEd in 197L that women rece1v1ng FG -

I
» | '{}
infus1ons for termination Gf pregnancy, Frequpntly deve Qped

diarrhmpa as an adverse effect (10) Init:ally this effect
was attributed to. changes in mot1lity, but later it was
shown that the copiuus watary diarrhoea follaowing parenteral,

oral, and jejunal administration of FGs had the

characteristics of secretory diarrhora (4,8,11),

Frevious in vitro studies have been handicapped by

the inability of isnlate¢ intestinal mucosa to respond to FG

RS A . . .
D - xl a

.
: ot
; ! ) v
i b \ Co
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chamb@r prpparations of humat

the product1on of endnqennu

'.ﬂ

e
! o
TGE is blocked| by indnmethacin.

i I .
uisu called - ?hYSIDlﬂgiCaln;

£

i

Thpsp studies rnnvincingly iiluqtrated that the 1nabi11ty of
|
|

untrpated tissues tn respond

r!'

conéentrations cf ermqpnous ﬁq h is caused éy ﬁreformed FGE
‘ ; gl j :
q1ncp the in v1+ro {ormatinnﬁdf endagenous FGE,; by .
: b S : L
Jntr eated fimmupq;pquallnd thqi?l ~eshald camcentratimn“fpﬂ

effect . of evngennus PCEz in thé same tissu%. Furthermmre,‘

F

Y

prE*treatmpnt of the tissue wﬂth 1ndnmethacin practicalls
'abD}ithd PGF Fnrmatlon in VLtro, at the

!
1nrreaq1nq its ﬁpnsxt1vity to erogenous FGE S . FGs

séme'time

may have

in addition to pharmacologicall

L

pathophysiological effects (9, 12),
.I.! .
(b 13) and physiological ones (11), :
B |
the primary obstacle far eqfablishing
|

thp pafhnphys1alogica1 role o{|PGs in

on 1nteatfnal ion
franqpart. Hmwpvpr

qecreticn ias the
art1f1c1al invitro producf1nﬁ of FGs by aqg#eqatlng

plafplefq, which occur

spnnténpuusly with hlnnd sampling, or
! .

by tissue qppcimen as a reeuqt-of mechan1cal damage by the

biopsy forceps. These evente cannot be controlled by the

addition of p@ synthesis inhibitore o anti&maqulants to the

test tube (14, 15). On the other hand determination of PE-

metabolites in plasma or urine would at best reflect the

total body pProduction (1%)

| : o ]
Dby o : SR
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Coﬁsidering these methodological problems, data on the amount
of . AR metaﬁmlit&s Feieééeﬁfiﬁtﬁ,the gastrmiﬁt@étinal fluid
presently appear to prééide fhe'moét reliable index of the
"balance between gastrniﬂte%tiﬁallﬁB synthesis and dngradimn'
in vivo (12, 1é~22); Thisl appraoach is also attractive
because it permfts.éﬁtimatinh‘ofrﬁakehtfpﬁssaﬁd-their
metabmlite% in parallel, aé well‘és speci?icfgtimﬁlation by
luminal and neurohumoral secretaqmgues;:iﬁ.a&difipn tolnon_
specific stimﬁlatiun due to hyporia and tﬁéﬁical or phyéi&al

damage in vivo.

Using the above mentioned appfcach'ﬁaskﬁﬁadsen et al. have -

sh?wn abnormally high concentiations of FGs .in the intestinal

|
lumen in:

Ei

1., The irradiation synﬂrdme foilowing-pﬂygical damage to the

epithelial membranes (4).

4. Collagenous colitis, maybe due to hypmmia caused by a

~

diffusional barrier associated wiﬁﬁ,;ubepithélial

deppsits .of enllagen (19),

iod

- Fluid-discharging villous adenoma of the rectum, maybe as
a result of the neoplasia per 59'112), or maybe hypoxia
due to 1 ow vascularization of the tumoun.épithelium.

4. Malignant carcinoid syndrome (21}, pruhabiy.in response

to high circulating levels of S-HT (4).

- e g



Ve MNer vous diarrhoea, as observed Lo certatn patientsg
classified as irritable bowel syndrome, may bhe due to

incryeased parasympathetic influence (17) or possibly
>5pmmifip foond intolerance (22).

Al Noeliac disease, as a consequence of crypt hypnrplagia 1)
with ingréaﬁed local release of S-HT (23), because FE 5
levels are signifitantly raised even in the absence of

: S |

active inflammation (20). .
. | ‘ : , -
7. ;Jnflammétmry'bmwelidisease primarily due to releaseéa%

N ' : ! ' ,
'PGglfrnh infiltratiing leukncytes (24).
L !
. !
,Anaﬁysiﬁ of the data obtained in these ahove various clinical
to i [
conditions shows that-g positive correlation exists betwesn

lumipaI'PGEl and stool volume in patients with
. ! ‘
diaﬁﬁhupa»(gﬁ). On the other hand, normal FGE; levels were

C

secretory

; s i : !

fou&d”im patientg not rpqpnndinq to indomethacin, e.g. Verner

Mur#{mnn s syndrome (rAMF being the second messenger) and

diséLcharidaqp intnlpranre {osmotic dxarrhnpa).
.H

the' plpvatpd Iuminal FHFQ levels found in pAfiPan with

In contrast,

inflammatory bnwpl diSFRHP correlate primarily with the
severity of mummsal in%lammation, in agreement with the

observation that treatment with potent cycloouygenase

inhibitors decreases apsorpﬁinn and increases the relaﬁae

rate (24) - probably by a diversion of AA metabolism via the

i
lipooxygenase pathway.
4

IR
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The effects cmuéed by PGEsS are in many respects similar to

those caused by cholera toxin. Both FGE in pharmamlegiuﬁl

S

' b
Y - f !u
stimulating the intestinal adenylate cyclase activity (27 .,28) .

tfoses and cholera toxin increase intestinal chMrEi kR

It has been speculated that FGs might be mediators of thé;
o

secretory effects of cholera toxin (29). The use of FQG

4

synthesis inhibitors has been reported to decrease mr;fﬁhibit

the secretory effectes of cholera toxin in vitro (IO, 31); but

it has been generally accepted that the mechanisem by which

FGs elicit secretion depends on cAMF and that the rnle‘m¥ FGs

|
is secondary rather than primary (32-33), :

However, the above mentioned studies on stripped human |

Jjejunal mucosa showed evidence of secretory e&%eétﬁ that

r

could be obtained with FG concentration 100-1000 times. 1lower

. ) J‘ o
than those required to affect the adenylate cyclase activity,

provided that the in vitro formation was SUPPressed byﬁ

indomethacin (11). Furthermore, recent observations suggest

that intramural nervous reflexes play a role in secretion

|

induced by cholera toxin and dihydroxy bile acids, gihr:fal

?
t
|

these secretaggues in experimental animals - besides

’activating the adenylate cyclase activity -~ trigger the

release of S5-HT (Z4), a substance that is postulated to

activate phospholipases in the cell membrane, hydrolyze

phospholipids, and lead to the formation of A8 and its

metabolites (4, 29,

11 ‘




Since intestinal secretion is induced by S-HT and cholinergic

agonists (35, both being neurotransmitters which stimulate PG

synthesis and raise intracellular Ca without affecting CAMF

a revised view for the cause of secretion would be that FGs

act by increasing the gating of Ca across the serosal cell

membrane and cAHMF acts by releasing intracellul ar reseryvoir

Ca (29). Consequently, both FGs and cAMF may be considered

"true" second messengers for the stimulus-secretion coupling

via intracellular free Ca, as illustrated in the madel of

postulated intracellular rontrol mechanisms adapted from

Fowell and Field (25), but modified by indicating that FG

formation occurs in response to secretagogues like S-HT ‘25) .,
This hypothesis on the mechanisms involved in secretory

diarphoea has been further substantiated by recent studies on

the mechanism of diarrhoea in a patient with carcinoid

syndrome, (21) and following withdrawal o+t morphine 4vom

morphine tolerant rats (348). In the carcinoid syndrome FGEq

levels in the jejunal fluids were markedly increased, but

both indomethacin and ketanserin reduced the diarrhoeal

volume and the local intestinal PGEz concentrations. In

marphine tolerant rates naloxone-induced mor hine withdrawal
P 8]

reversed fluld absorption to secretion without changing
mucosal cAMF levels, but markedly enhanced FGEy - and S-HT

release. Indomethacin prevented withdrawal ~induced fluid




Wi

secretion and the increase in FGEp releasco. |

In contrast,

ketanserin prevented secretion wi thout inflqencing the

release of S5-HT.

promoted absorption during withdrawal ,

to influence fluid transport (36).
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Also the 23 ~ receptor agonist, clonidine,

whereas atropin failed
i
|
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Freliminary studies including our own (see table [reX) have
Bemonﬁtrated that FGE, levels in jejunal fluids of patients
with cholera were significantly raised and were negatively

correlated to the time following onset of diarrhoea. Jejunal

tlow rates of PBE, were also significantly raised and

positively correlated to the stool output during the acute

phase of the disease. These reults suggest an important role

of PGs,‘in addition to cAMF, in human chalera (37).

The data as summarized under "HBackground"” and "Frevious work"
. - i

form thé rationale for further studies.

3. % xﬁuth FbEQ and cholera- tnn:n ) incr@asp intestinal
i %AMP And FGE 5 is elevated in cholera. (It has tﬁerefére
S Bppn sppculatpd that PGs ;1qht be mndlaéors of the ;
o i
i Epcrpfnry nfferf of [CT. wmm_far it has ﬁeen atcepted
'Eh%t FGs elfcit’semretimﬂl¢ia the CGHP'Qathway, yet -
FGs caé elicit intestinaf:secretimn in concentrations
100-1000 times lower thanireguired to a%fe;t the
adenylate cyclase activity. FGs might thus be second
messengers in their own rfght.
3.2 Another

argument to reconsider the role of Fi5s is the

tact that €T has been shown to trigger enterochromaffin

cells to release S—HI. S-HT, a neuwrotransmitter that

induces intestinal secretion, stimulates PG synthesi

3 s and
[
i S N uﬂ”'ﬂﬁ“ A |
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raises intracellular Ca without affecting cAMF.
These two arguments combined with the exciting results

of our first study form the rationale for the present

one.

Confirmation of the results obtalned to date is

npcpsqary leat we loose the benefits of a potentially most
! ! *
: interestingﬁresearch effort.
» ]

1
SPECIFIC AIMS: See objectives

We intend to study adult patients, male and female,
presenting to ICDDR,B Treatment Centre with a history of

atuﬁé‘watery diarrhoea for leas than 24 hows. Patients should
L y"'d !
be} at 1ea$t moderatEIy dehydrated. Only those patients with

aﬁ initlal purg;ng rate of at least 200 ml/hpur, and no prior

'méﬂicat1nn wﬂll bé a11q1ble for thlE study.  Fresh faecal

ll‘ i i jl

y | ‘

Epaélmens w111 be e amined by darkf1plﬁ m1crnaropy {nr the
e ' | A ‘ '

presencé of V. ‘hwlgglg nd be sént for culture. The qtudy

I f

will be ex p1a1ned tn the patients by one of uc‘(Dr. fabir)

and . the patient w111 be 1nvited to participate in the study.

Provided as infnrméd written consent has been obtained the

‘

patient will be transferred to the study ward. A complete

physical examination will be "done and rehydration will be

perfofmed with intravenous fluid. No oral rehydration

‘solution will be used during the study period.

L”qlnﬂxn
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.,Patients will undergo jejunal intubation by an oral or

nasogastric triple-lumen tube. Freferably, the intubation

. will be carried out in the morning, the patient being in a

fasting state. The position of the tube (distal aspiration

‘port. 20 cm distal to the ligament of Treitz) will be chechked

f

T under $1anuscopy. Ten ml of jejunal fluid will be aspirated

4

St

_samples at 30, 60'and 90 minutes.

‘for determination of fasting concentrations of FGs and S-H1.

Subséquently-a‘"ﬁteady state" perfusion (42,43) of the
jejunum segment will be performed, using BSF as a non-
absorable marker. The equilibration period during the "steady

state" perfusion will be 20 minutes with an infusion rate of

]
i

t'lO‘mL/min. After the equilibration period, ,4 sequential

‘cnllectiqns D¥‘10{m1 at 30 minutes interval will be used fOr

[

SN Co i Fo .
SrHT; LHerbgﬁter,che're%pmnﬁe to a bolus injéctinn oF

;deterdrﬁatimh of #ransport ratgs'of filuid, Na, Cl, k, FGs and

indpméthacinitl.ﬂlmg/kg) will be studied by collecting
‘ ‘ !

1 H

. ! ' ‘! ' i
Indomethacin 1.V. in this doseﬁ?%s been used before by
Thornell et _al. (45). The tréatéd 20 patients with confirmed

\' 1
gallbladder or biliary pain. Fain

was relieved within 30

minutes in all 24 treatments. - Apart from some vertigo and

slight nausea there were no sid? effects. In our own study,

o



no side effects were cbseéved, except for slight abdominal

discomfort and dizziness during about 5 minutes in a few patients.

All patients studied will be requegted to return to the
hospital two weeks after discharge for jejunal intubation,
sampling of jejumal fluid, and control perfusion studies

without administration of drugs.

In summary, 10 patients will be investigated twice, once
during acute cholera and once during convalescence. The
level of PGs and 5-HT in the jejunal fluid will be
determined, and the net intestinal fluid transfer will he
calculated, both before and a#tér the administration of

indomethacin (the latter only during the acute cholera

phasel) .

Internal standards will be added to the biological samples
at the biochemical laboratory at ICDDR,B prior to the

preliminary extraction, in order to correct for losses of

-

wnstable FGs during storage and transport.

Radioimmunological measurements (RIA) will be performed for

determination of FGE, , FGE & keto PGF

2, 7 and TXB2 in

1d
jejunal fluids aspirated befdre and during "steady state”
perfusion of the small intestine. PGE2 is considered to be

the PG responsible for ion secretion, whereas PGF alfa and &

keto FGF alfa are used as indices of basal PG production in

17
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Ar w

epithelial and endothelial cells, respectively.

TXBz, which originates primarily in platelets, is used as
marker of vessel injury with bleeding. Determination of
these F6Gs, which include purification by extraction and
column chromatography before the quantifications are
performed by RIA (17), are currently carried out in the
Danish labaratory. The RIAs for FGE, and PGE% were recently

checked by gquantitative gas chromatography-mass spectrometry

€48} .

Determination of S-HT will be performed by HFLCE accarding to
Sperk (50). The samples will be mixed immediately with cold
perchioric acid (final-ccncentraticn 0.2 M and ascorbic acid

(fipal concentration 0.01 nM) .

Data Analysis

the data will be analysed using retevant standard
Parametrical statistical methods, such as the Student ‘g t-
test for paired and honpaired variates and the analysis of
variance or non—parametrical statistical analyses -
preferably Wilcoxon's test for paired variates and Mann

Withney's U~test. Subjects will serve as their own

controle.

SIGNIF ICANGE

Definition of the role of Fog in intestinail sectretion in

patients with diarrhoea may provide a rationale for the

163



tlinical use aof potential anti-diarrhoeal drugs that inhibit

FG metabolism or interfere with the action of secretagogues

on arachidonic acid metabolism.

FACILITIES REQUIRED

—— =R S 43—

No new facilities required.

COLLABORATIVE ARRANGEMENTY

This protocol is a part of a collaborative research project

between ICDDR,B and Dr. J. Rask~Madsen in Denmark.
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Adult patients with diarrhoea caused by cholera form the

sub ject populatiaon,

Introduction of a double ar triple lumen tube till beyond the
ligament qf Treitz does not bear any substantial riskf No
problems dr complications are known. No caomplications were
encountered in previous studies. Perfusion of the small
intestine for a few hours with a non absorbable marker as
sodium sul fobromphtalein (BSP) is without any risk. ’
Indomethacin, is safe, which has already been used for vears,
and has limited, well known side effects (and will not be used

in patients with a history of ulcer disease.

The procedures are carried out by gqualified and experiaenced

doctors; it is highly unlikely that any complication will

QCCut .

Data collection sheets will be kept in a locked place. I+

published, data wiil show no raference to the ldentity of the

pationt,

Informed consent (seigned or thumb printed) will be obtained

from the patients at the time of admission into the study.

Does not apply.

Direct benefit to the patient will be the cost free treatment

24



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 synthesisg.
In this study we will use the normal haspital charts and we

will collect fluid from the jejurum through aspiration.

Lo T +d



INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE REBEARCH,.
RANGLADESH

CONBENT FORMy PGE-STUDY I}

Yo have cholera which provokes a very important lose of
water from your body and requires replacement of the lost water

by 1.V, fluddn. We want o study your intestinal fiuid to see
how to help more efficiently cholera patients in the future.

Therefore we want to introduce a small tube through your mouth or
nose to the intestine to collect thisg fluid., This procedure

will take ébmut half a day. Hereafter the tube will be removed.
This procedure is completely safe but may cause sopme diucnm%urt
in the nose or throat.

We will request you to come back to the hospital 2 weeksn
after discharge. If you come back, we will reimburse your travel
expenases and a dalily income. |

If you do not want to be included in thia 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 £rom

the study at any time.

I'f you acecept to join the study, please sign the consent

form here helow.

T A Nl G et it e gy LA Bt $h0me b et iy e Lake B4 Bt i vt e S e S it

Signature of patient or
thumb impression

Signature of the investigator Date:



BUDGEY

1. Fersonnel Services
Name Dasignation “ time
br FEL Van Lbon 1 . 2o
Dr- 1 Kabir Cco-1. 10
Senfor nurses (3) io
Cleaners () 10
Clerk 10
Secretary io

2. Laboratory Expenses |
Darkfield
Stool cultures
Chemieals
Equipﬁant

1. Ft. hozspltalisation 1242150

. Outpatient 10: 100

&, Transport'

7. lransport'of sampl e

&, Printing,PuB: % Reproduction

Total

Grand Total - g 1,747 -
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Project Reg.

Th Lss
3100 4.
9500 N
1000
2800
2000
70
420
4500
1000
400
100

24000 990
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