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a8. Abstracl Summary

The ugse of an antisecretory agent Lo reduce stool ocutput in secrelory
diarrhoes is an atiractive idea. Because of the lack of a suitable and
useful drug, the search is continuing. bSomatostatin (SST) has been shown
to inhibit intestinal secretion stimulated by various. agents, though found
ineffective in cholera in humans. Different possibilities include
inadequate dose, inability of the drug, or the inherent difficulties of
58T, such =s very short half-life. B8MS 201-3935 i5 a synthetic analogue of
S8T, which is more potent, has longer bhalf-life, and was found useful io
managing sccretory diarrhoea in human. Again, serotonin (5—HT) receptors
have been found to be invelved in cholera. I0S 205-930 is a potent and
selective 5~HT receptor blocker which was found to be effective in cholera
toxin (CT) induced diarrhoea in mice. The proposed study intends to
examine the effects of these two drugs on iptestinal secrelion induced in
animal- (rabbits and rats) by CT and Deoxycholic acid (DCA). Jejunal
perfusion technique will be used in raté,aﬁd ileal and colonic loops will

be used in rabbits. The duration of the study will be six months.
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SECTION TI: RESEARCH PLAN
INTHODUCTION
1. Objective! To examine the antisecretory effects of two mynthetic
drugs ~- ICS 205-930 and SMS 201-995 on intestinal smcrefiun,

experimentully induced in animals.

4. Backgrbund: Among the many drugs tested as antisecretory agents in
cholera or other enterotoxigenic diarrhoea only a few (e.g. chlorpromazine,
nicotinic acid) showed same effects. However, they have not pfoved to bhe
useful in a clinical setting, and thus the search for a suitable agent is
ongoing.

SMS 201995

N

Somatostatin (SST) a tetradecapeptide, has been shown to inhibit
intestihal secretion stimulated by prosfa@landin (PGI) and theophyliinel.
glucagbﬁg, serotonins, and vasoaclive intestinal polypeptide (VIF4) in
different specics inc}uding man, without altering basal jejunal water and
clectrolyte fluxes. Thus both cyclie AMP {CAMP} and non-cAMP mediated

intestinal hypersecretion can be ishibited by SST. However, if was found

ineffective in reducing stool output in human choleraS.

Diarrhoea in
cholera occurs due to cholera toxin (CT) induced cAMP mediated intestinal
hypersecretion. One possible explanation suggested was the inability of
the 88T to influence the intestinal hypersecretion once the CT is
irreversibly bound to the mucosal GM; ganglioside receptors. Nevertheless,
data in favour of such a hypothesis are not available for CT induced

intestinal secretion. Another distinct po&sibility is that the dose of S3T

might not have been enough.



The very shori half-life of SST and the observation ot rebound
phénom@nﬁn at the ond of i.v. application makes SST unsuitable for
long~term clinical use.  SMS 201-395 is a synthetic analogue of SSTU.  [1
i a cyclic octapeplide, has Tonger half-1ife, and an be given
intramuscular, sub-cultaneocus or oven orallys. It also seems 1o be more
potent than S8T in animal models7. SMS has been found useful in the
management of seeraforv diarrhoea in human patientsB.

¢S 205-930

S~Hydroxytryptamine (5--HT) receptors_have been shown to be invoived in
Lhe pathophysiolopgy of chnlerag. 5-HT dtself is a potent stimulater of
intestinal Hécrcféonlo. Tt was suggested 1hat aboul 680% of the offect of
cholera toxin (CT} on intestinal .luid fransport could he ascribed to 5-HT

. . 1
mediated nervous mechanisms 1.

Amomng the two subclasses, H-HUT-D receplors seem to he of minar

12

importance in the gut Recently 0S8 205-930 [ (TH)~indol-3-carbonic-acid—
tropine estor hydrochloride], o highly potent‘and‘%ulective 5-HTM receptor
blocker hag been devo!npedlg. Effects= of {this agenl on the G Lract have
beon dinvesiignted in different mnjmalsla. It successfully inhibitled 54T
induced changes in gut motiiity and enhanced gastric emplying in guinea
pigs, without influencing the normal Gl mottlitly, as seen in mice. i was
also tound to be effective in & HIP and CT induced diarrhoea in micelQ.
Acute and chronic toxicity studies in wice, rats, and dogs did not reveal
any specitic drug-induced abnormalitiecs. Tt was also found safe given in
single doses in hesithy human volunteers. Alrncent report has shown its

-
effect iveness in reancing diarrhoea in human carcinoid syndromela. If

found effective, this drug may prove to bhe a cliniecally useful



antisecretory agent for treatment of secretory diarrhoeas where 5H-HT

mechanisms may be involved.

The pr;poscd research plan intends o study the effect of TCS Z056-930
given in 4 different single dozes (0.1, 0.2, 0.4, and 0.8 mg/kg) i.p.,and
SMS 201-995 given i.m. and intraluminally in the dose of 10}1gfkg and 50
ng/kg respectively on intestinal secretion induced in rats and rabbits by
CT and Deoxycholic acid (DCA), both nf'which induce intestinal secretion
mediated by cAMP, using jejunal perfusion technique in'rats and jejunal aund

colonic loops in rabbits.

3. Rationale:

\

Devélopment of an effective antisecretory agent will greatly simplify
management of acute dehydrating secretory diarrhoeas such as cholera. This

trial is designed to test two such candidates in experimental animal

L4
Fa

models.

.SPECIFIC AIMS
1. To compére the effect of SMS 201-995 with that of controls on net

water and electrolyte transport in CT induced diarrhoea in rats in vivo.

3}

2. To compare the effect of ICS 206830 with that of controls on fluid

+

accumulation in experimentally induced diarrhoea in rabbits in vive.

3. To examine the effects of these drugs on intestinal mucosal cAMP levels

in the same animals.



METHODS AND PROCEDURE
PHASE 1

Sample size:

—————— e e e

With 95% confidence limit {(alpha=.05) and 80% pover (beta=0.2) the
sample size in each group was calculated according to the following
formula:

9
2 x 8p*

X f (alpha,beta) {f(.05, .2)=7.9]
(Difference of means)
Hats:
Expecting 50% reduction in net water secretion induced by cholera
toxin {14.28 + 4,02 ,1/20 min/cm)l6 sample size becomes
2 x 4.022
e X 7.9 = 5§
7.14
Habhits:

Similary, with expectation of 50% reduction in luminal fluid

accumulation stimulated by CT (0.9 + 0.3 ml/cm)ls, semple size in each
group ist ' : ‘.
2 x 0.3°
B ¥7.9=7
0.45

Anticipating about 20% experimental failures, the number of animals
will be 6 rats ond 8 rabbits in each group.
Rat perfusion model:

Normal male albino rats weighing 250-350 grams, after overnight fast

(with free access to water) will be anesesthetised with pentobabital (6.5
mg/100 g) and two 15 cm ileal loops, 5 cm apart beginning 40 om proximal to
ileocaecal valve will be constructed after opening the abdomen with a

midline incision. Each loop will be ligated Eath‘proximally and distally



and will be inoculated either by 1 ml of 0.9% of NaCl or 75 ug CT. This
will be left in situ in the peritoneal cavity Tor 2 hours after which the
perfusion will be set upla. AfTter washing with 50 ml of warm saline, both
the ileal loops will be cannulated and perfused at constant temperature
(37°C)} and rate (0.5 ml/min) with a peristaltic pump. Body temperature
will be maintained with the help of a heating lamp. The perfusion solution
will be a balanced electrolyte solution consisting of Nacl 115, NaHCO4 25,
KgPO4 2.4, KHgPO, 0.4, CaCly 1.2, MgCly 1.2, mannitol to bring final

osmolality to 300 mosmoles/l, PEG 5 g/1 as unabsorbable marker.

After 30 minutes to reach steady atate, 3 collections each of 20

mins will be obtained. After the perfusion studies, the length of both the

loops will be measured. Concentrations of Na+, K+, ¢1’, and PEG and

osmolality of the perfusates will be determined. Net water and electrolyte

. 17

transport will be calculated using standard formulas™’, and expressed as

‘nl, vosmol, or uweq/20 min per cm length of the loop as follows:

Net water movement: FR {1m£PEG)Inf(PEG)Eff}
Net ion movement: PR {I1, = Tgep(PEG) 1/ (PEG) pppl
PR = Perfusion rate in ml/min
(PEG}In @ PEG concentration in infusion solution
(PEG)Eff = " " " effluent "
I1n = Ion "o " infusion "

, EEff ‘ = Ton " " e‘ff]uenf i



Net absorption from the lumen will be expressed as positive value, nol
secretionlintn the lumen as negative value. These rats will be recciving
the drug or placeho (0.9% NsCTl} as a singie subculaneous 8¢ ingection or
intraluminal dose 1’hour before heing challenged with €T,

Six rats will be included in each group. The tolal number of groups

are 11.

SMY - §.C. route (placebo, two doses) = 3
Intraluminal " = 3
TCS -~ Placebo, 4 doses = 5B

Rabbit jejunal loops:

Neaw Zeafand white rabbits raised in loberatory enviromment and
weighing 2-2.5 kg will be fasted for 48 haur% bafnre operation.  After
anaesthesin {pentobarbital), the peritoneal space will he¢ entered through a
mid—abdoﬁinal incision. 10 ml of €.9% NaCl will be injected inte the
jejunum and colon distal te two ligatures to cleanse those segments of
intestine of their Gﬂﬁtﬁht%n Four mid-jejunal loops and four joops in
the ascending colon (appirox -7 ow each) will be constructed in cach of the
animalslg‘ tme mi of C7T {10 ug!mi) or 0.9% NaCl pH 7.5 as basal conirols
will be injected in the mid- jsjunal loops, whereas 1 ml of 6 mM DCA
{(Deonychelic acid) or 0.9% NaCl will be injected into the colonic loops in
random order. The animals will be sacrificed after:ﬁ hours. The dose of
T will be doubled if the stated dose fails te induce intestinal
bypersenretion.

The volume of Tluid will be measured after making a small incision in
each loop and collecting the fluid ip a container, separately for each

loop. The results will be expressed as mla of fluid per om of the lenglth



of each loop. 7
.y
T

One hour before operation, the rabbits will redeivg the drug or the

placebe in a single injection, SC or intraluminal dose. Eiéhthabbits will

T
be included in ench of the 11 groups. "\\\\\
SCHEDULE I
[Hours ]
-1 o - 1 Sz 3
Challenge (CT or DCA) X
Loop preparation in
. rats and rabbits:
‘— (Subcutaneous injection : s

experiments)

- (Intraluminal instillation =
experiments)

Drugs (ICS or SMS) x
Fluid collection (rabbits only)

Perfusion (rats only) ) ’ : Lo !

Steady Study
state

CAMP will be determined by a competitive protein-binding assaylg,

commercially supplied as a kit from Amersham/Searle Corporation, Arlington
Heights, Illinois. After gentle separation from muscularis,fresh
intestinal mucosa will be immediately homogenized in an ice—cold 0.05 M
Tris buffer, pH 7.5 using a glass tisspe homogenizer; The cold homogenate
will be deproteinized with 6.1 M ZnS04 and 0.1 M Ba(OH)z and centrifuged at
10,000 rpm for 15 min. The supernatant will be lyophilized and the residue

will be redissolved in 0.05 M Tris buffer for the cAMP determination.



PHASE T1

1f the drugs are found to be effective in inhibiting intest inad

secretion, their capsbility of reversal of CT-induced intestinal secretion

will be examined. The experimental design will be gimilar 1o the previeous

experiments. However, instead of giving the drugs 1 h hefore challenge,

they will be given 2 h after challenge.

SCHEDULE IT

[Hours}
¢ 1 2
Loop prepavalion ¥
Challenge 5 .
Drug .

Fluid a;pumu]ation {rabbits}

Perfusian {(rats)

10

T [
k]

Stna&y Study
atale



SIGNIFICANCE

Reducing the mapmitode of fluid and electrolvie less in cholera will
siﬁplify managemént. ITdentification of effective and usnful antisccretory
drugs is expected to be of immense help tn optimal munagement. This study
will examine the antisecretory effects of two sunb promising candidates —
SMS 201995 and §CS Z06-940 in experimental cholera in animal medels.
Moreover, by determining mucesal oAMP fevels, insights in their mode of

actions may be gained.

DATA ANALYSIS

1 teaf for

Statistical analysis will be performed hy Student’s
patred and unpairved dols and will be two-tailed., Significance will be

asccepted at 0.05 level. 41! results will be expressed as mean + S.F.M.

FACILITIES REQUIRED

Help of amimal branch of JCDML,E will be required.

1

Existing ICDBE,B lasboratery facilities will bhe uiilized,
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SECTION ITI-RUDGET

SMS 201995 AND [0S 205-930 AS ANTISECRETOLRY AGHENT IN SECRETORY DTARRHOEA:
THIALS IN ANIMAL MODELS ' .

LOCAL SALARIES

Total
Name Position % Rate (m/m) Fund
Br P K Bardhan Principal Inv. 20 §30 Uss 996
Br K A Al-Mahmud Co-Tavestigator i 1262 757
ir A 8 M I Rohmon " 20 867 . 8OO
Mr M A Wahed "t 10 782 470
Br F C Patra " 5% - -
g e o e e e e e e e e e
Sub-total: 3023
SUPPLIES AND MATERIALS
Rat adults : @ $1.60 X 100 = 160
Rabbit adults & $£18.00 X 80 = 1620
Eguipment s 150
Chemicals [including chemical agents, DCA - 250
& <holera taxin]
CAMP kits 400
Stationery 50
Non~-stock supplies 7 50
Sub-~total: T 2680
OTHER COSTS
Rent, communication and utilities &4
Prioting and reproduction 200
Sub~-total: 250
TNTERDEPARTMENTAL SERVICES
Laboratory tests [PEG, Electrolytes, Osmolality, cAMP assays ] 4000
Sub—taotal: 4000
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BUDGET SUMMARY

b months project requirement

Local salarles S ¢ 3,023

Supplies and materials 2,680
Other costs 250

Interdeparimental services 4,000

Total direct cost: £ 9,953
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