Screening of drugs acting on G.I.T

l. Study of antispasmodic activity.
Il. Study of anti-ulcer effect.
l1l. Study of purgative action.

IV. Study of anti-emetic action.




Antispasmodic (spasmolytic)

Drugs which has the ability to reduce muscle
tone and are used in a variety of conditions
characterized by smooth muscle spasm such

as:

- biliary colic

- intestinal and renal colic
e.g.: atropine



l. Screening of antispasmodic activity

* Antispasmodics can be assessed by their
inhibitory action on smooth muscle
preparations stimulated by contraction by
Ach.

* Possession of local anesthetic activity and
absence of strong mydriatic activity are
additional advantages in antispasmodic drugs
and these should be tested for.



Mebeverine hydrochloride, a spasmolytic agent
on GIT smooth muscles, have a local anesthetic
effect.



In-Vitro:

Isolated rat ileum/ guinea pig ileum/isolated rat colon/,
duodenum.

(2 cm piece). Mounted in organ bath (Tyrode; 37°C, 02)

Agonists such as acetylcholine (10*M) and BaCl2 exerted
almost identical spasmogenic effect. (standard stimulant of
gastrointestinal smooth muscle).

Atropine 10°M (standard antispasmodic)
Compare amplitude of contractions (mm).

In-Vivo:
* Topically applied KCl to rat urinary bladder (in-vivo).

* This model was first described by Postius and Szelenyi in 1983
(J Pharmacol Methods. 1983 Feb;9(1):53-61)

e Test drug may be given IV.



https://www.ncbi.nlm.nih.gov/pubmed/6843138
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Figurel. Spasmolytic effect of 10° M atropine
sulfate and different concentrations of hops extracts
on 107 M acetyvicholine-induced contractions in
1solated rat’s 1leum (n=6). ¥ indicates the significant
difference (p==0.05) as compared with the Ach-
induced contraction according to the one way
ANOVA fallowed by Tukev s post-hoc test.
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Peptic Ulcer

A condition that describes the discontinuity
in the entire thickness of the gastric and
duodenal mucosa.

- £ View of a duodenal ulcer
s e through the endoscope

FADAM.



Peptic Ulcer Disease

NORMAL

Aggressive Forces:
Gastric acidity
Peptic activity

v

.

INCREASED AGGRESSION

Aggravating Causes:
H pylori infection
NSAID, aspinn
Cigarettes, alcohol
Impaired regulation of
acid-pepsin secretion

Defensive Forces:
Surface mucus secretion
Bicarbonate secretion into mucus
Mucosal blood flow
Apical surface membrane transport
Epithelial regenerative capacity
Elaboration of prostaglandins

IMPAIRED DEFENSE

5
B

D
P 3

Impaired Defense:
Ischemia, shock
Delayed gastric emptying
Duodenal-gastnc reflux;
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Mucus

Mucosa

Muscularis
mucosae

Submucosa

NORMAL

=

Damaging Forces:
Gastric acidity
Peptic enzymes

Surface mucus
secretion
Bicarbonate
secretion into mucus
Mucosal blood flow
Apical surface
membrane transport
Epithelial regenerative
Canac
Elaboration of
prostaglandins

INJURY

H. pylori infection
NSAID

Aspirin

Cigarettes

Alcohol

Gastric hyperacidity

Duodenal-gastric
reflux

INCREASED DAMAGE
OR
IMPAIRED DEFENSES

Ischemia
Shock
Delayed gastric
emptying
Host factors

PEPTIC ULCERATION

Necrotic
—" debris (N)

Nonspecific
— acute (1)
inflammation

_|__ Granulation G)

tissue

—— Fibrosis (S)
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PATHOGENESIS OF PEPTIC ULCER

Imbalance between

iR DIERORGES gastroduodenal mucosal MUCDSAL DEFENSE FORCES
. ) efense forces and the
o e ction aggressive forces. 1. Surface mucus secretion

2. NSAID, aspirin

3. Corticostroids

4, Cigarette smoking
5. Alcohol

2. Bicarbonate secretion into
mucus.

3. Mucosal blood flow

4. Apical epithelial cell transport
system

5. Epithelial regenerative
capacity

6. Elaboration of prostaglandin.

INCREASED GASTRIC
ACIDITY AND PEPTIC
ACTIVITY

IMPAIRED DEFENSES
GASTRIC ULCER '

1. Ischemia, shock,

‘__._# stress related

r—;z. Delayed gastric emptying ASSOCIATED DISEASES

3. Duodenal- gastric refl 1. Cirrhosis
Iuo ShaRL et 2. Chronic renal failure

3. Zollinger Ellison syndrome
4, Hyperparathyroidism
DUODENAL ULCER 5. Chronic lung disease

V Decreased retrograde motility impairs 6. Chronic pancreatitis.
*’ eutralization by pancreatic alkaline
secretlons



Epithelial cells are continuously renewed every 4-5
days through a process of cell division, maturation, ...

Eventually, they undergo apoptosis and are shed off
into the intestinal lumen

shedding
cells

§
>

e

proliferative

cells
adapted from Frank Boumphrey M.D. 2009
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Il. Screening of antiulcer effect

1. Gastric lesions induced by NSAIDs ( aspirin,
indomethacin); ethanol

2. Gastric lesions induced by stress.

3. Shay ulcer or pyloric ligation.

4. Isolated tissue (actions mediated via H2 receptors)
a. stomach acid secretion

b. isolated atria

c. isolated rat uterus
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Induction of gastric lesions

l
T

Chemically or
pharmacologically
-induced

NSAIDs (ASA,400 or

Indomethacin 200

mg/kg, PO, EthOH,
Reserpine,
Cysteamine

Test drug is given 30
min before aspirin or

necrotizing agent. )

Stress-induced

a. Cold restraint stress
(CRS)

b. Activity stress ulcers
(chronic)

c. Shock-induced stress
ulcers:
1. Electric

2. Haemorrhagic

3. Septic (bile+bacteria IP,
2days)

Pyloric ligation
or Shay method

Acid secretion +
ulcerogenic effect
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1. chemically- induced gastric ulcers
(Ethanol-induced gastric ulcer model)

400 mg/kg aspirin, 200 mg/kg

indomethacin or 1ml/200g ]
absolute ethanol Oral or gastric gavage
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http://www.bartleby.com/107/247.html

Ulcer due to ethanol is the result of reactive oxygen species
(ROS) generation, microvascular injury and release of
inflammatory mediators, which leads to increased vascular

permeability, edema formation, and epithelial lifting resulting
in necrotic lesions in the gastric mucosa.

Lo rgee bre

Ineisura angulariz

l:'-»f,ﬁ-{_'_

Pylovoduodenal /
Gpentiygg
Pylorie aitrisn
Sudens tntermedius

Pyloric part



http://www.bartleby.com/107/247.html

2. Stress induced gastric ulcers

a. Cold restraint stress (CRS).

b. Activity stress ulcers (chronic)
c. Shock-induced stress ulcers:

1. Electric

2. Haemorrhagic

3. Septic (bile+bacteria IP, 2days)
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Mechanisms of stress ulcers

1. Reduced blood flow and ischemia is the

main cause of stress-related ulcers.

Reduced blood flow will result in diminished
supply of O2 and nutrition and reduction of
the removal of waste and toxins from tissue.

2. decreased production of mucus.
3. reduced production of bicarbonate.
4. reduced production of PGE?2.
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a. Cold Restraint Stress

(Immobilization)

* For induction of stress ulcers a 36 hr fasted rats were restrained in the
supine position in a cold environment (6-9°C ) for 3 hours.

* Following the restraint period animals were killed by an overdose of ether,
the stomach removed, opened along the greater curvature, rinsed with
warm distilled water and pinned flat on paraffin wax-filled petri dish and
fixed in 10% formalin for 24 hours and examined for ulcer number and

length.

2007/04/17

iy ‘,_*,‘,.,j/;_,:- o ; ‘
= 45007/06/ 16=
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b. Activity stress ulcers (chronic)

-Rats are placed in a running wheel Running wheel
activity cage and fed ONLY 1 hr/day.

-Ulcers develop in 4-12 days.
-Rats run as much as 10 miles/day.

-Ulcers penetrate into the muscularis
musosae and thus differ from
restraint ulcers which are superficial.

- The deep penetration of activity-
stress erosions is probably due to
the chronic nature of these ulcers,
i.e they develop slowly over period
of several days.
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b. Activity stress ulcers (chronic)

-Rats are placed in a running wheel
activity cage and fed ONLY 1 hr/day.

-Ulcers develop in 4-12 days.
-Rats run as much as 10 miles/day.=16 km

-Ulcers penetrate into the muscularis
musosae and thus differ from restraint
ulcers which are superficial.

q Lo\
,-g:%‘ k%mﬁ%nmw‘.g‘

- The deep penetration of activity-stress
erosions is probably due to the chronic
nature of these ulcers, i.e they
develop slowly over period of several
days.
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c. Shock-induced stress ulcers:

1. Electric shock

rats , monkeys

“executive monkey”

2. Haemorrhagic shock ( dogs)
haemorrhage until BP (40 mm Hg) for
4.5 hrs then reinfusion of shed blood.

3. Septic shock (dogs)

-Injection of a mixture of bile +
bacteria (IP)

-Gastric erosions develop in 2
days
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Assessment of gastric ulcers

Stomach is examined under a magnifying lens 3-
10 X. The number and length of ulcers in (mm)
for each animal is determined.

Curative ratio or % reduction or % inhibition

Curative ratio = ulcer index (control)- ulcer index (treatment)x 100

ulcer index of control
e.g. if ulcer index of control group = 8.5 mm.
And ulcers index in the test group = 2.5 mm.
=% inhibition = 8.5-2.5 x 100 = 70.59 %
8.5

~2007/04/17
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Models of inducing gastric ulcers

I1l. Pyloric ligation “ Shay’s ulcer”
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3. Shay Ulcer

Rats are fasted for 24 .
hours before the
experiment.

Under anesthesia,

abdomen is opened and
stomach is ligated by

tying off the pyloric .
portion.

Replace stomach and
close abdominal wall.

After 18 hours animal is
killed by cervical
dislocation.

Remove stomach and
drain its contents into a
test tube for
determination of acid
content and gastric
volume.

Stomach is then opened
along the greater
curvature for examination
of ulcers.

Test drug is given 2 days
before and immediately
after pyloric ligation.



> Pylorus ligation causes

accumulation of acid and pepsin,

Fundus which leads to auto digestion of

gastric mucosa and ulceration.
Cardia—}

Pylorus

> The hypersecretion was postulated
to be due to stimulation of
pressure receptors in the antral
mucosa which initiated a

vagovagal reflex.

28



4. Isolated tissue

Stimulation of H2 receptors in the stomach will stimulate acid
and pepsin secretion. H2- blockers such as cimetidine will
inhibit this effect.

Screening of H2- blockers involves the examination of their

action on preparations whose response to histamine is mediated
via H2 receptors such as:

a. Stomach acid secretion: Shay method
b. Isolated atria:
c. Isolated rat uterus:
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a. Stomach acid secretion
Shay method



3. Shay Ulcer

Rats are fasted for 24 .
hours before the
experiment.

Under anesthesia,

abdomen is opened and
stomach is ligated by

tying off the pyloric .
portion.

Replace stomach and
close abdominal wall.

After 18 hours animal is
killed by cervical
dislocation.

Remove stomach and
drain its contents into a
test tube for
determination of acid
content and gastric
volume.

Stomach is then opened
along the greater
curvature for examination
of ulcers.

Test drug is given 2 days
before and immediately
after pyloric ligation.



b. Isolated rat atria

Histamine causes

acceleration of rat atrium.

This effect is mediated by
H2 receptors.

Thus anithistamines (H2
blockers) will be screened
by their ability to prevent
this action when they are
added to the organ bath
before histamine.

'I"he ‘hean is cut outr and the ven-
P

tricula ==ue Ccut away as far o=

:!os ble "“The auricles are placed

in 2 dish contsining Ringer-l.ocke

=olution < mperature. A

hread is tied round the tip of h auricle (they should not
be beating =0 this should not be difficulc). The preparation
then transferred to the organ-bath and the bes should

start once more.

Ringer-Locke solutior
Ppure oxygen; 307 (.,
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c. Isolated rat uterus

e Histamine causes relaxation of rat
uterus and also inhibits Ach-induced
contraction.

* H2-blockers prevent these actions of
histamine.
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