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Physiology of gastriciSecretion

Panietal cells secrete, 2. li ere 0f c|d da

Qpijfﬂal \ Iﬁl"\‘v ala] ol o = g—- A the
i urwﬂc - of the digestive enzyme pepsin.

J,JHL[ : ilmn of acid secretion involves translocation of H+ /K+-
se to the apical membrane of parietal cell.

i‘ + -ATPase (proton pump)
g the energy. derived from
_j; nhydrolysis to pump H+
_:_ nto the lumen in exchange

= -*f‘?’-“for potassium ions.

- Chloride and hydrogen ions
- are secreted separately from
= - the cytoplasm of parietal cells

and mixed in the canaliculi.
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Vagal efferent outflow

Chief
cell

Pepsinogen
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El!“FI‘L]F gnrm]c' gurons. In hUmMans; the major: effect ofi gastrin ' is
MEifestthrolghithe release of histamine from ECL cells not through
direcEpanetalicell stimulation.

f . ™ = = =
enteric )@ distension activates neural reflexes
neurans

|
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gir*'rivai‘lnjf '
r’f) _;r’lrr} ]‘

== od‘acts as a buffer, ralsmg the
‘f___"pﬂ:&'thus removing the stimulus

~for'somatostatin secretion . ncretes o
\ to prevent
( . . = somatostatin stimulation of
Once chyme enters the duodenum, it activates /A |somatostti
] a 5 E /o T, secretion
negative feedback mechanisms to reduce acid secretion S (o

— e

peptides
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Pepticulcer e

A defect in thelining of '

2400
—
the stomach or. the duodenum. oy

K
Esophageal
ulcer |\

-~
e Y
e R
{
Stomach ]
F i 3
£5 J

auses of Peptic Ulcer:
Helicobacter py/ori (most common).
Drugs such as aspirin

& other NSAIDs

neuroendocrine f Other factors:
characterized by

Smoking, ff
: (C Stres ) J Topical effect
e alcohol.

Gastrinomas

Bicarbonate .
Blood flow .
Cell restitution |

a rare gastrin-
secreting tumors.

Mucosal Damage and Ulceration
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Symptoms: s =

o)Uifn ng paln in stomach between meals or at

“J_Jf]r D0at ‘C Aeartour Stcaa orvon

nisevere cases, symptoms include:
)’ ds or black stool (due to bleeding)

Vomiting blood 2 9
elght loss & severe pain

| ShltS
J.

Vomiting (blood)

Epigostric

, the mid to upper abdomen. pan

.v
—_ -" - —
— T “ -

-

'_‘___.-— =

f;::-"' = Compllcatlons of peptic ulcer

g

—

-~ Gastrointestinal bleeding.

~ (Sudden large bleeding can be life threatening).
Cancer (Helicobacter pylori as the etiological factor)
Perforation (hole in the wall) Penetration.

-



Acid neutralization

Sucralfate

Inflamed'stamach lining

.
o

Inhibition of acid production

N. vagus

Panptal cell /

H+ ATPase i
K+ Z@ Ha 'f*lme‘ e
k. S B,

S

-—

Atropine

H2-Receptor

Antagonists ;
Gasirin

~——  Proton pump-
inhibitors



Neutralization of amd@amds)

AT— |
JJoerrdJcr.r)ﬂor e edies for treatment of |
dyspepsia. S i —

-

Giventd hour after a.meal effective

ively. net 1ir izes. ﬂw iC acic
for U o2 ﬂJJJfo T

AL(OH) 3 %
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Antacids ¥ ’ J«b—'

M agnesium ydroxme g:-.-

-~

SEAlUmMInum Hydroxide: ——— - p——

SReact slowly and without gas
formation.

= Met: tab olic alkalosis is also

un jcommon.

g" salts cause diarrhea.

— AIummum salts cause
constipation.

— Usually given in combination.

— Contraindicated in renal
iInsufficiency.




arponate -
ith "acid rebound"

ive chronleﬂmay cause r

with elevation of serum calcium _
plcarponate

"
-alkali

| (L)

DJcCIl, - 0

. _..

O .
-
e

fl_{O3 ---> CaCl2 + + H20

JE)J (] "Ti:'icarbonate

SHoL di be avoided as it counteracts diuretic therapy for
__,,.. ‘hypertension,

"-3"_1 *Shert duration of action, followed by acid rebound.
2 -nghly absorbed, potentially causing
- CO2 results in

NaHCO3 + HCl — NaCl + H20 +
10
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H,. Receptor Antagonists. ..
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competitl
ts of the parietal
Eceptor and

SS basal and

1 ;f; mulated acid
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Secretion in a dose-
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‘Tr ependent mannet.
_Also-decrease volume
of secretion and pepsin
concentration.

enteu( ® distension activates neural reflexes
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H>: Rec JJ,: r Anta msts(19705-1‘9"905)

commonly

) gS inthe \

i

-’.-‘Wp
T 1

simetidine; | 9tone, many problems.

Ranitidine:.
Eamotidine. .“ o
JJ*J/J -pass metabolism bioavailability



Acid (control)
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enteric g distension activates neural reflexes

— a(e(ykhohne &
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HESRECEptor; Antagonists(1970s-1990s)

/ )
- - - S |
o dej—| el a) e o P 3 || ® > ’ [ ‘i
caecrease secretion stimulated, by: = « .
I J.n = i-'«-— . - histamine add
=Estamine.
J— J Ve ECl ven
(o" ( somolosmr n stimulation o
omatostatin

“ ) ] x - )
BGastrin :
\ o 3 /sonmoslmn\ retion
qasmn re lm\mq( II/

_,Xc*- yIchoIme.
@

ST |on of action: 12 hours.

—

5-'3* an'i‘lbjt 60-70% of total 24-h acid secretion.
_--—9_0% of nocturnal acid.

— 60% of day-time, meal
stimulated, acid.

Nocturnal acid is the presence of intragastric pH < 4 during the overnight period for at
least 60 continuous minutes




>-Receptor Antagm

SR Glimcalivses: I— ——
SRGastroesophageal Reflux:

—PJ‘QEJ‘ actica pefore meals: o
saniord healing for erosive Gastroesophageal Reflux
gsophgitis in less than 50% of [
pat -nts. | ==

~ fton pump inhibitors are

“@i‘eferred

Non Ulcer Dyspepsia.
o Stress- Related Gastritis:
— Can prevent bleeding, usually
given 1V.

Esophagitis is an inflammation of the lining of the esophagus

sophagus
SphtCId




A ntagm J"
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RE pJ,Jsa- ~by PPI

Healing =ate greater than
JJ#JC ! 6 after 6-8 weeks.

=Not eff fective in the
.- k sence of H. pylori
’5‘“ “infection.

=

~ — Not effective if NSAID is
- continued.
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4"Eﬁﬁocrme Effects:

- — Again only with cimetidine, can
Inhibit estradiole metabolism,
and can Increase prolactin serum
levels.
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AUVETSENETTECtS

o Praeikzlile jJ d Nursmg Mothers:

g Al CIOs ss placental barrier
,mJ ) pear in breast milk.

“Othe

_.—-. .....

'f, =R Rarely can cause

= ~ bradycardia and
- hypotension.
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HSPRECeptor Antagonists

irome P450
mes(CYP1A2, CYP2C9,

EIZYI

=CYP2D6, and CYP3A4), so can

— increase half life of many drugs.

s Ranitidine binds 4-10 times less.

* Nizatidine and famotidine
binding Is negligible.










roton PUmp: Inhibitors, PPI(1990s)
slVenyefficacious and safe drugs.

E‘5'mulated as a prodrug WhICh is
‘released in the intestine.

» Immediate Release Suspension results in
rapid response.



H2 Receptor

Adenylate Cyclase  Goqtic Parietal

Cell or GPC

Protein Kinase

Proton Pump Blocked By PPI

How A Proton Pump Inhibitor Works




IP] T
Phiarmacokinetics: I
SHiheyare |Ip0phI|IC weak bases (pKa 4-5).

SIATterintestinal absorption, they diffuse
across lipid membranes into acidified
Eompartments such as the parietal cell
r*_J,r aliculus.

J The prodrug becomes protonated and
’C‘oncentrated more than 1000-fold within

-the parietal cells.

® There, it undergoes a molecular
conversion to the active form which
covalently binds the H+/K+ ATPase
enzyme and inactivates it.




pharmacokinetics: -‘-g"’" —
Rabeprazole has |mmed|ate release
OIIEPTazolethave faster'onsets of action. ™

ashould -'»be given one hour before meaI

ahave ‘short half lives but effect lasts for
“)" Durs due to irreversible inhibition.
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DPT -

JHILJJ‘_[ tOd nar ICS. .—"}‘:"

SHnIbIt bot fastl g and meal-
Stimulated secretion because they
.)JJ\_JA« the final common pathway of
acid secretion (90-98% of 24-hour
=5e ;retlon)

;—-__::.-:—:“’-

,-"‘\




GlifitalUses:
SMGastroesophageal Reflux (GERD):
saeyare the ' most effective agents in all
Urmj f GERD and complications.

J‘JJ;JJ '- - Dyspepsia:

= M t:lest activity.

-EO”'ZO% more beneficial than a placebo.

-
e
"",‘,’.1

p—
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: —Usually high doses of omeprazole are used.
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‘A

SPepuciUicer Disease: . J«b'
s =

Shey heal more than 90% of cases within 4-6
Wee ’&)u | B———
— sl rl- assoaated ulcers:

2 ;)J{g rad|cate H.pylori by direct antimicrobial
W|ty and by lowering MIC of the antibiotics.

=0 lele Therapy.

—
-

—

e = — PPI twice daily.
= 'ff-_j — Clarithromycin 500mg twice daily.

— e

s
- —
-

=~ — Amoxicillin 1gm twice daily ,OR, Metronidazole 500mg
twice daily.



Helicobacter Eradication

pylori ¢ e.0., short-term triple therapy
—> Gastrtis
= Peptic ulcer % Amoxicilin -~ 2x 1000 mg) 7 days

Clarithromycin - (2 x 500 mg) 7 days
J, j Omeprazole  2x 20mg) 7 days

C. Helicobacter eradication
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SEEpticiUicer Disease: . J*’

BNSATID-associated. LTI‘éers.
JHHJJ yromoteulcerhealing despite continued:
NSA: D use.
PAlso used to prevent ulcer complications of
j‘J AIDs.
— eedln peptic ulcer:
e ._%i‘al or 1V.
f'.-"_.g High pH may enhance coagulation and platelet

~  _aggregation.

e —
"‘ts



PP ——
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SPAGVErSe -ffects: . J —

General: — ‘
sidiiiiea; headache, abdominal’pain, not

terato; enlc In animals, but not used in
J)rsr 1ancy.

o..._

—

-

educt IOI‘I of cyanocobalamine absorption.
ncreased risk of GI and pulmonary
“infection.

Vitamin B12 can help balance immune responses

to better fight viral and bacterial infections
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éAtrophlc gastritis and intestinal metapla5|a.

Gastritis 1s a general term for a group of conditions with one thing in common:
Inflammation of the lining of the stomach.

A change of cells to a form that does not normally
occur in the tissue in which it is found







Drug‘s" Affecting GI Motility:

e R

g —

diarrheal Agents.

- Bulk forming Osmotic laxatives
. . ,/

B - . . . . — CCK release

Faecal softener M
Increased

Stimulant motility

Docusate

Enteric nerves



Laxatives
Nonpharr acolo gic | Remedle? a

SHighifiber:diet.
A J,J" e fluid intake.
BREC JJL] -fexerC|se.

Ji Jr C ndmg to nature’s call.




atives _
BUlKk=FOrming Laxatives: «
SArendigestible, hydrophilic colloids that
,Jl)ng'@ Water, forming a bulky, emollient
gelfthat distends the colon and promotes
I)ér talsis.

) fi] ‘Cause bloating and flatus.

atural Plant Products:
= Psyllium.

: ¢ Sterculia "Normacol”
® Methylcellulose.

¢ Synthetic Fibers:
e Polycarbophil.

Cellulose, agar-agar, bran, linseed

B, Bulk laxatives




Laxatives™

i) J_urr ctant Agents( Softeners): ..‘-.g"':‘ —
- .
Eyper |t water and lipids to penetrate.

SIVER Jm Ww————s B
_)JF'JJJF" i

¢ /r*arh upp05|tory

JJJJIJﬁJ‘:J |I

= _c arviscous oil that lubricates fecal material,
: ardmg water absorption from the stool.

Used to prevent and treat fecal impaction.
Asplratlon can cause lipoid phneumonia.

— Can impair absorption of fat-soluble vitamins.

_—

Aspiration pneumonia occurs when food or liquid is breathed into the airways or

lungs, instead of being swallowed.




axatives ™ -
Psmotic Laxatives( Purgatives):
S3Solublenonabsorbable.compounds that

hesultin increased stool liquidity due to
ghjobligate increase in fecal fluid.

I

o &';-

-

fn—esium oxide (Milk of Magnesia):

el i e ¥

= & Can cause hypermagnesemia.

® Large doses of magnesium citrate and sodium
phosphate can cause Purgation: rapid bowel
evacuation withinl-3 hours. This might cause
volume depletion.



axatives

USHOLIC Laxatives: e
— sgfbtﬁ ‘p “ . - _—
Aicictulose.

8Sligars metabolized by bacteria producing
gesevere flatus and cramps.

C. Osmotically active laxatives



Laxatives

PSmotic Laxatives:
SEBalanced Polyethylene Glycol: _
SSarnesolution: no intrvascular fluid or electrolyte

ShIftS. Does not cause cramps or flatus.

= JJac r'complete colonic cleansing before
Sl 10SCOPY.-

"’ -

=PEGiis an inert, nonabsorbable, osmotically active

-

%gar

~ _Sodium sulfate, chloride, bicarbonate and potassium
~ chloride.

— For colonic cleansing, it should be ingested rapidly( 4
L over 2-4hs).

— For chronic constipation, PEG powder is mixed with
water or juice.



‘ativﬁﬁ
mulant Laxatives Cathartics):
| fa&‘,‘uu ation,of the enteric system.

Stil
:
JCc Jm c electrolyte and fluid secretion.
G

gl ad to dependence and destruction
PIFL e myenteric plexus resulting in
- Co Dmc atony and dilation.

\a

-_ Ma_y be needed in neurologically impaired
patients and in bed- bound patients In
long term care facilities.

[
-

I

J

-



atives™ ,

iStimulant Laxatives( Cathartics):

SANthraquinone Derivatives:. ... .
— Al .-'
SSenna

— f“~ cara.

= ' Poorly absorbed . |
%}t = o After hydrolysis, produce bowel movement in (6-
—12) hours.
¢ Cause brown pigmentation of the colon” Melanosis
Coli”.

* Not carcinogenic.

—

g—




axatives™

Stimulant Laxatives( Cathartics
c

I
J |

saStor. O] -

— 5 st olyzed In upper mtestme into rlcmolelc
acid'which is a local irritant.

-‘D

= W* used as purgative to clean the colon
ore procedures.

)

Irritation
of mucosa

Absorpl ion { Secretion
of fluid



2ntion stimulates 5-HT
cells. -

Submucosal

insic afferent nerves, ot IPAN

L, or cranial
[ nerve afferent

or abdomina
= S5HT,R

: e 2
BBHIT also stimulates 5-HT1P [

“receptors of the intrinsic primary
“afferent nerves (IPANS) which
activate the enteric neurons
responsible for

Pressure,

4- Stimulation of 5-HT4 receptors (5-HT4R) on presynaptic
terminals of IPANs enhances release of ACh & calcitonin
46 gene related peptide (CGRP),



axatives ’
T :Jsl._J SLoId: - -~ - |
otonln 5-HT, partlal agonist, which are
s:jy; eceptor the submucosal “

ItRnsic prlmary afferent nerves which enhance
Ji 19 ra Ease of their neurotransmitters.

SRIhiese neurones stimulate proximal bowel
S=COn ractlon( via ACh and substance P) and
= distal relaxation( via nitric oxide and VIP).

F.— :- e ™

% The drug promotes gastric emptying and small
“and'large bowel transit but has no effect on
esophageal motility.

® Also stimulates cAMP-dependent chloride
secretion leading to increased stool liquidity.



shronic! constipation:*
\J o)) JJC"‘ dyspepS|a.

jm b bowel syndrome.

P &

e Extremely safe drug.

Diarrhea occurs in 9% of patients
but resolves within days.

Expensive.






2\ |d|é‘fﬂ1ea| Agents

—
',..-

— Can be used to control chronic
‘diarrhea, like in irritable bowel
syndrome or inflammatory bowel
disease.



"%Can have CNS effects and addiction
potential.

Usually combined with atropine to reduce
dependence.



Auddsornpticorn
e.qg., to
medicinal
charcoal

e 4

Toxins

Toxins

Ma+

=

Fliuid secretion

L] by

Oral
rehywdratiomn
soluticomn:

>

SGlucose

=

=
=

Ma+t

glucose

<

Antibbacterial
drugs:
=.g. .,

@Q@

co—trirmo»xazole

Resident
microflora

-
&

Pathogenic
bacteria

- e -
=B o5

Viruses | %
0 o0

-

Mucosal injury

Opium tincture
wwith morphine

Diphenoxyviliate —

Loperamide

INnhibiticomn of
propulsive
peristalsis

A

MmMunc s

Enhanced peristalsi

Astringents:
e .., tannic acid

Precipitation of
surface proteins,
sealing of
MUCOSa

A

Fluid loss

Driarrhea

l\

O pioid-
receptors

o
=]

32—

AL Antidiarrheals and their sites of action




" Diphenoxylate:
Can have CNS effects and
dependence.



———

Antidiarrheal Agents

Kaolin and Pectin: —
Kaolinis.a naturally.occurring hydrated
iiagnesium silicate.

PBELIN is an indigestible carbohydrate
derived from apples.

. ——”,r i

Bou ‘act to absorb bacteria, toxins and
’"ﬂwd

Usually combined, e.g. Kaopectate.
Taken far from other medications.



An idiéﬁlﬁeal Agents «

S

J Salt=binding resins: ——

JJ- 2 ine
fUJJ:)u:-

Malak: sorptlon of bile salts (e. g .after
I ical resection), can cause diarrhea.

The drugs can bind bile salts.

_—',.- ——'s- ‘—

"Can cause bloating, flatulence, constipation
and fecal impaction.

Also, drug and fat malabsorption.



S

Antidiarrheal Agents :

—

—

ntheticloctapeptidemwithractions'similartor =
591113}&_'-
I5) atin is a 14 amino acid peptide released In the

DEtreotide:

=3, Slows GIT motility and gallbladder contraction.
~ 4. Contracts blood vessels.

5. Inhibits secretion of some anterior pituitary
hormones.

11

—



Antidiarrheal Agents T

. .
\)q o) _J‘J"' > -{ —
Cliniez) USEH —

isinhibition of.endocrine tumor effects:

cdlcinoid can cause secretory diarrhea and systemi?
3 /m ptoms like flushing and wheezing.

J, DI Sea due to vagotomy or dumping syndrome or
ENA: DS.
SERLT ST 1all doses can stimulate motility in small bowel

be erial overgrowth or intestinal pseudo-obstruction
==X cb'ndaw to scleroderma.

pltmtary tumors and GI bleeding.

vagotomy usually means cutting the branch of the vagus nerve that tells your stomach to

secrete gastric acid

Dumping syndrome is a condition in which food, especially food high in sugar, moves

from your stomach into your small bowel too quickly after you eat

Scleroderma is an uncommon condition that results in hard, thickened areas of skin




ugsiUsed in the Treatment of .
I‘m xable Bowel Syndrome

—
-
IBSHS <)) IOPatC CHrOnI /

relzlosilefle isorder characterized
0 r\JJc | |naI discomfort

' <
;-r tlons iIn bowel habits

P

with

-—
— -..‘-
e —— —

c
—
3‘?’

-

\ |‘;\‘u ‘l;\\

Pharmacologic therapies for IBS are directed at
relieving abdominal pain and discomfort and
improving bowel function.

58



e s 2

DHUG! uﬁlrrltable Bowel Syndrome
BANtispasmodic orsAnticholinerqgic Aqents'

sDICYC 91 INE _ ; ——
IJ‘/J» amlne

IBS
.- They Inhibit muscarinic cholinergic

é‘"""" - receptors in the enteric plexus and on
- smooth muscle.

At usual low doses, have minimal side
effects.




~  neurons. Centrally, 5-HT; is involved
In the central response to visceral
afferent stimulation.



2

e} ilsea I|i‘IrritabIe Bowel Syndrome
. — |

PASELoLonin 5-HT§--Receptor'Ai‘ﬂ?§" gonists:

> Alogeg oS .

el ect |ve antagomst of 5- HT3 receptors.

;J,J_g ong duration of action.

A Pf ‘roved for with severe IBS In
sWwhom diarrhea is the prominent symptom.

— = 1Eff|cacy In men Is not established.

- — Can cause ischemic colitis, severe
constipation requiring hospitalization and

surgery

Ischemic colitis occurs when blood flow to part

of the large intestine is temporarily reduced




Drugs used in'Irritable Bowel Synd'rome‘_
- —
J ;)—‘JUJ In 5-HT ;=2 Recepto Ists:

EOSE | ——

— Ap p_ﬂq for short term treatment of
With'IBS who predominantly have
rz)né‘ patlon

=G _»uces pain, bloating and hardness of stool.

-
..-_

""" xpenswe

p—

-



Dlagncels of Irrkablke bowal symdrome

]

symprormatlc traament Incudng sirass
maragement and patlen] edc 0N

T



conebipaion pradominant Ciarmes presdomina

l —

Increass dietary 1=r and fukd L aclose-1ree, calfeine-rae diel.

k= Counss patiem on olher damhea-
Inducing Toods and dnads 1o
gk



Add bulk-farming lasatives and
considar amispasmedie
agens

A3 zemotonin-d
eaonist (ed,
tapaserod)

A3d loperamide o olher
arEpesmcdc

Add serotonin-3 amagonisis
ja.0., dosstron)




e o
~—y

Add peychotherapauic Eshador
modiications, Including siress raduchon,
gl conslder amtidepressams or

gsscclated pan symptoms




Antiemetic Agents .

NBWlSEea and vomiting may:be manifestations of a wide
ValiE y 0ff conditions, Including:

AGVEISERENECtS Off medications.
SSIEmIc d sorders or infections.
Hregrunc“\'
\/‘{)rJr ular dysfunction.
| -C‘\ ﬂ’féctlon Or increased pressure.
"“PeT’itOﬂItIS

Hepatoblllary disorders.

Radiation or chemotherapy.

GIT obstruction, dysmotility, or infections.

—




Pathophysiology -
IhENbraiistem " . ".coordifiates "'
yomiting hrough m’t‘éf’%‘ét-lens With cranlal NErVes
\"J1 8 8gnaE . cand.ne ural netwe S in the

tractus solit Ontrol respira ory,
SaliVat ror‘ and vasomotor Centers.

_,4

i
*-

Vorglitglef ~'ﬁter contains high concentrations of:
M .r' Ceptors.

Hi1=re -ptors

"I!deumklnm 1 (NK1) receptors.

- 5-HT3 receptors.



Antiemetic Agents

Vomiting :The act of vomiting and the sensation of nausea that accompanies it are protective
reflexes that serve to rid the stomach and intestine of toxic substances and prevent their
further ingestion

Sensory input (pain, smell, sight) Higher cortical » Memory, fear, anticipation
centres
Histamine anlagonists
Muscarinic antagonists &~ Benzodiazepines
Dopamine antagonists
Cannabinoids
Chemotherapy s Chemoreceptor 1
Anaesthetics - Trigger Zone Vomiting Centre
=== Oioids (area prost.fema, (medulla)
—— 4th ventricle) oge
= Vomiting Reflex
5HT,

anlagoni

"4

Histamine antagonists
Muscarinic antagonists

sis

Sphincter modulators

o Labyrinths |« Surgery
Surgery » Stomach
Small intestine |:>
Radiotherapy » Neuronal pathways

Factors which can

Gastroprokinetic N cause nausea & vomiting
as

agenls welp Sites of action of drugs




Ondansetron.. . J‘b’

Ghanisetron

I OERICENTLHal"S=HTS ar

[ECEPLOTS.

Plievent:emesis due to vagal stimulation and
GliEMOtherapy.

Other emetic stimuli such as are

&= poorly controlled.

B e e " S
'a‘:_-:*'_:‘- R T e
— —yuses

-~ Prevention of acute chemotherapy-induced nausea and
~ emesis and postoperative nausea and vomiting.

Adverse effects: Headache, dizziness, and
constipation.



N R

"“~I.... . inthe area postrema.

A

: ;Z T L
BIOCK: central
Aprepitant :
USediin combination with

antago for the
prevention of acute and delayed nausea and
vomiting from chemotherapy.

v
.
—
Y
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-
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&
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s

—

= Dronabinol, Nabilone
- Psychoactive agents.
- Used for chemotherapy-induced vomiting.
Mechanisms for these effects are not understood.
Adverse effects

Euphoria, dysphoria, sedation, haIIucinggions, dry
mouth, and increased appetite.

.

\
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Ant 193

PHOCI orperaz-lngwsq

Prome JJf /] ne

Dropel aldOl

r\nrwmeh CS due to blocking dopamine and muscarinic
rl—‘f:" o) 0rs

=5 96 tJve effects due to antihistamine activity.

Reduce vomiting caused by anxiety.
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ese dlseases

nt workers
=3¢ -méfmduals returning from an endemic



iasis, an infection that IS endemic in parts of the
ed .States

Entamoeba histolytica

— Life Cycle

m

¢ passed in feces

CYST e resistant TROPHOZOITE

¢ infective

encystment + feeding
¢ motile

< replication




ngestion of the CM
O sm.or in severe

assage of bloodstained

- i—.,
‘0“,

< —

-’s occurs after invasion of the

- &
—~
—

It ";Inal mucosa by the actively

“motile and phagocytic trophozoite
form of the protozoan.



zoites may spread to the liver through th tal
oduce acute agebic hepatiti)t- —

o ——

tients continue to excrete cysts for several years
= _— , _

= Cdo

7mfselves and other persons

. e stolytlca

yanism can cause:

] -'.). fnatlc intestinal infection.

‘moderate colitis.

’”SeVEfe intestinal infection (dysentery).
“Ameboma (a tumor-like mass in the
intestines in amebiasis which results
in a large local lesion of the bowel ).

Liver abscess and other extraintestinal

infection



eatment;of Specific Forms of Amebiasis —
ASsymptomatic Intes inal Infection

ASYmpLoliiaticieariiers are treated W|th a
luminal ameb;

Standardaium naI ameb|c1des are: =

Diloxanide furoa ,and
Paromom -

INEEpYAWIth a luminal amebicide is also
rerulrd In j]é— reatment of all other forms of
GIMELIESIS. o -
Argee CJHI‘ ,-:?. N
Metronida: _‘ A\ 3
[SRAE" rrm ment of choice. £ ia
Tetracyclines= are '
ﬁl e‘rﬂat|ve  drugs for moderate colitis but

ar,e nOt effective against extraintestinal disease.

can also be
- used, but are best avoided because of
toxicity.

ol a(o ol 'a

» e, P
| B .f - |
: A s

Amebic Colitis



itidium coli —
| -.-l‘-_. . J

_—‘"‘.’.'

—— - "
-

c rgest of the protozoans that
... t humans

t phOZOlte form is covered with

p—
—
o"“

:‘tlf a, which impart mobility

~e Infection is acquired through the
iIngestion of cyst-contaminated
soil, food, or water.



'umgg? J“"‘"

op 10zoite causes superficial necrosis or
ulc ceration In the mucosa and submucosa
> |, arge Intestine

* hi lthy persons commonly exhibit nausea,

p—
—

,-..—'

_,.o—

,:«f’\’fommng, abdominal pain, and diarrhea

~ e nutritionally stressed patients may develop
severe dysentery.

——
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oral antipr

)

nly used oral antiprotozoal drugs can be
':.:4‘\
classified into two main groups:

ctle mz/ drugs

'~'

_aﬂeom antzproto0als.

'p;-l
e €
4"~‘

— N:'E—- ﬁ'addmon to their use as antiprotozoals, some

.-;— f them such as metronidazole and doxycycline

-—

- are also used for treating bacterial infections.
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> mer@f azo|e
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DIiIYROIECNoICE 1N The treatment of 4 3‘ ; SE
ecruurmr« AMEDIASIS. | :
§JJL) hozmtes but not

"' ‘Iﬁ.~

=L . ] -
E . -~
A“%
oV

S

Similar activity w4
el s
& better toxicity profile than metronidazole. = = & &

c3sts of E histolytica


https://www.google.jo/url?q=http://www.pharmacopeia.cn/v29240/usp29nf24s0_m53670.html&sa=U&ei=opFoU_GIOoTe7Aab1oGYDw&ved=0CDYQ9QEwBQ&sig2=-LBAkF1Q6c1j_NhcvsUSdQ&usg=AFQjCNG87n6I1U-qaPWglQXLxwUQoKD1nw
https://www.google.jo/url?q=http://commons.wikimedia.org/wiki/File:Tinidazole.png&sa=U&ei=RJJoU4XpBYGw7QbFgoDYAg&ved=0CC4Q9QEwAQ&sig2=lk8LGf2hhbsVBuAwRKDF9Q&usg=AFQjCNGh486N6NMsV6A-r7wzK0m4ggovYg

‘<~ 5 1ty agamst most anaerobic

d several protozoa.

- —
N

Hrug freely penetrates protozoal and

Bacterlal cells but not mammalian cells.



AV LITE 1

actase, found only in anaerobic
s, reduces metronidazole and

o
o -

by activates the drug.

s
e
—_—

* Reduced metronidazole disrupts
: feplicétion and transcription and inhibits
DNA repair.
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Clinical’Uses; -

Amebiasis, __‘.-5""

Metronidaz .
IhMENCUEReIEChoIce Inthe treatment ofi all tissue infections with £
flfb‘f_o/y_f."] hepatic abscess; intestinal wall/ extraintestinal infections)

SR\ Bieffective against luminal parasites and so must be used
withialluminal amebicide to ensure eradication of the
IRfection. kills trophozoites but not cysts

-

SGiardiasis

—

«'

\
-"_ —

T
Ay P

et Is the treatment of choice
~ Efficacy after a single treatment is about 90%
Tinidazole is equally effective.

Trichomoniasis
IS the treatment of choice.
A single dose of 2 g is effective.

".<
. €

Trichomonas vaginalis



Adverse Effects & Cautions :

Conrlnrlonls «b—'
NEliEea), headache, dryAmouth, metallic” ste

IRiiEglEntad e se effects: '
vorrlltlinief, e of [2rFAEa, TNSOMNIa, WEaKnNESS, |zzmess
REIEH ~¢_

Pelfldr ezl is: and severe central nervous system toxicity
Tg) Jri :_'o_le IS better tolerated.

" -~

-~‘* mmdazole IS best avoided in pregnant or nursing
= women, although congenital abnormalities have not
-cIearIy been associated with use in humans.



] ,J“ ‘Ie —— J"

'—-’

flleleie) e ‘works as well as metronldazole
,md ru~ “many of the same side effects, but
BEnbe given in a single dose. Whereas,
;}1 ratel can be used as an alternative to
ne tronidazole or tinidazole in the treatment
— of trichomoniasis.

d-’
-
—
_..—_
— -
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ovlmf:“"

3 is a mIOSC[LIIt

S0ISing

= 1’croorganlsm) belonging to
~the genus Plasmodium.
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Wf Malaria Parasites,. =

o _

—
r' * Malaria transmitted by the bite of infected

female Anopheline mosquitoes.

v Lromathiesmosquitor salivary: glands: enter the:

circulation

\/'Bl-m\x | » localize /n hepatocytes to multiply, and
\ .‘”" schizonticide \! A Garetcrs develop

e Asymptomatic for 5 to 15 days, depending on
fo the Plasmodium

1”88 * Tissue schizonts rupture,

® releasing thousands of merozoites that enter
the circulation, invade erythrocytes where
mature schizonts form

. Tissue
| schizonticide
|

® Schizont-containing erythrocytes rupture,
each releasing 6 to 32 merozoites this
process that produces febrile attacks.

90



. f"‘..""-;-‘!"" -
Aabiialarial Drydg___s — -

- G_lfJJ pquine -

=Most useful agent to

E tc erminate an acute attack.
Avallable as oral, IV, and IM

—:‘—-—-—-—"’

= ~ preparation.
—Resistance develops.

—Causes N, headache, and is
teratogenic.



Antime! Mgs - —
SRQUININE - J‘

= JJJ:@;‘ ug, from Cinchonatree.
sany actions sl
SHIOXIC f

~;-_,>r]JJ1 ed no resistance to its action

misinin:
«, lew drug, from Sweet wormwood, =<

. Doi(ycyclme
‘© Pyrimethamine
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e —
—

1
{
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— PO

May mvolve a complex process with

—

= :.mlgtatlon of the adult or immature

- worm through the body before

—
-
—

locahzatlon in a particular tissue.
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ole cycle of egg deposition and

p—

O ProaucCce @

A\ 1 e\
Lo ‘__'J-,. +

- i
-

Wotm,
amust progress through one or

—
-—.
p—

osts and one or more

— —
- —"/-
T

= rgtzrphologjcal stages, each metabolically
distinct from the

other, before emerging as an adult

.ﬁ‘—’

- . -~
nave e cither o *J"

.
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- \ 1 Y \Y 7 ol ()

cestodes (ﬂatworms)
_ ewczz‘oa’ey (roundworms),
z‘remczz‘oa’ey (flukes)

= = Amm‘/mwp/m/cz (thorny-
»;“'?' r‘ "_’ headed worms).



CESTODES : general properties

* Flat worms, tape-like, Segmented parasites
Length range from mm to meters
Scolex (Head) provided with suckers, Hooks +/-
Adult worms are in Gastrointestinal tract
Digestive tract is absent, absorb

nutrients from body wall
Hermophrodites, Reproductive system,

Excretory & Nervous systems present
complete chain of segments known as strobila,
Segment — Proglottid

Life span — 5 to 25 years




I\ e

e de
- e
[NC rounaworms

e —

-~

e -
el O

Ser bhng a tlny thread in
~and this 1s the origin of

-;:r
ot .\*
..'-'.
1t

~

S name

——

—— *Mc .’- vmg roundworms are

"’Tmﬁtoscopm On the other hand, one
= ‘species of parasitic nematode can
reach 13 meters in length

‘\\




orpatodes

_,q-—‘.
i .o S

B

- -

cctions occur worldwide.

ode 1
odes, also called flukes, cause

| - hmcal infections in humans.
:paras1tes are so named because of
}Hélr conspicuous suckers, the organs of
attachment




Of ﬁvertebrates and earher in their
1th1n invertebrates.
ephalans lack a mouth or

- \-

1 ., ents _f-y 7 canal. Adult stages live in the

~— intestines of their host and uptake nutrients

ﬁch have been digested by the host, directly,
S through their body surtace.




- i
—

Siare drugs ‘cﬁt’act elther locally

r)"‘s- WOFMS 1ol

gastrointestinal tract or

- SY stemlcally to eradicate adult

— “helminths or developmental

.-~3'_-_f=" forms that invade organs and
tissues

ANUIEIMIATESSS
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V able

@y erence w1th
e ~ y metabolism,
'.;,; J;lromuscular coordination,

<—~ ‘-P"-.-'

~f=s—" 3) microtubular function

(4) cellular permeability

_d‘-.,






ynaed trea: !.\.a and miaht
‘a purgative
':""i'ne (Vermizine) contains a
ete OCYC|IC ring that lacks a
_ _bowl group.

—
t— —
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Piperazine » -—
r) | e J-b"

—
| — P e
— ——

-

,.;; on the musculature of the

nths to cause reversible flaccid

ysis mediated by chloride-dependent
“hype rpolarlzatlon of the muscle

‘ fmembrane this results in expulsion of the
_worm.

~® Piperazine acts as an agonist at gated
chloride channels on the parasite muscle.

—

—,
- o“

ﬂ"’-‘
=
—
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Djeigly carba@'ne J"

It ]n'r? eres W|th the metabollsm of
dlidchidonic acid and blocks the
r).rc uctlon of prostaglandins,

= ®~resulting in capillary vasoconstriction
= .a_nd |mpa|rment of the passage of the
microfilaria
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ndz zole”Vermox J_’—

e ely usea‘%\‘ﬂde spectrum safe

MEber
o\\/:
11

e

ug
T'h aeadworm Enterobius

y ‘micularis, simple teatment:

-‘,.r_ >

—
— e —

.,‘-—

— ngle dose, can be repeated after

= ‘:'53 weeks.

~ Hockworm: Ankylostomiasis:
2tablets*3days.

Roundworm: Ascaris lumbricoidis

}.
: \'l
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Niclesamide: .. J*"

T e

— - —
-

INIE samlde is amchlormated
52 J..} damide that inhibits the

fproduction of energy derived from
"“ anaerobic metabolism

2 Inhlbltlon of anaerobic
Incorporation of inorganic
phosphate into ATP is detrimental
to the parasite

.-—"'




] i

NIGIOSE Ide _— J —

- ﬁr‘GH affectsthe scolexand™
elmal segments of the cestodes,

Jr\c}» Itmg In detachment of the
e -~Iex from the intestinal wall and

eventual evacuation of the cestodes
from the intestine by the normal
peristaltic action of the host’s
bowel.
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Plazigquantel ... - J —

T c—

—

—

SNIfIE neuromuscular effects of
Pzl uantel (Biltricide) appear to
Inle ease parasite motility leading to
e;‘:;:‘e paralysis.

-1'__"

=" The drug increases calcium
permeability through parasite-specific
jon channels, so that the muscle cells
of the parasite accumulate calcium
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— st
-

2 [rllse ctlon is followed by exposure of
1u]e 0 masked tegmental antigens,
;) dlanchored protein, and actin.

ﬁSertlon of the drug into the fluke’s
hpld bilayer causes conformational
changes, rendering the fluke
susceptible to antibody- and
complement-mediated assault.
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, - - -
cs are obligate intrace |
es
crobes — .

-

éinical mechanisms and
ucts to sustain their viability

——~
=l -
~— b - -

+ A mature virus(virion) can exist

g—— e p—
'__.’- —

—

= outs1de a host cell and still retain 1ts

—

infective properties.
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. I
. tEe~v1rus

must enter the host
“cell, take over
the host cell’s
mechanisms
for nucleic acid and

g protein
i 8 7. BUDDING SS b S
TRANSCRIPTION / o SYchCSlS, and
Y direct
oo,
— the host cell to make
new viral

particles
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Of 2 1) JJ” acid (COIZ@_&_@I_’]dOSG‘d Dya protein
<M» o)

Mzin)Y erl*:-, possess an outer envelope of
r)roreJr lpoproteln

O,

"o\/ifo fcdres can contain either DNA or

;.-t'_,,...

RNA




OV r,L) .- May DE ozl
viflse J r RNA viruses.

= her classification is usually
%ased on morphology, cellular site
- of viral multiplication, or other

characteristics.




i,

J,,Jdgrr IS ¢} m, conjunctivitis).

R ¥ it
Lo ‘_'-..
.J. 2

hawruses (hepatitis B);

-
”
4\

=) r‘peswruses (cytomegalovirus
= %c’hlckenpox)

o papillomaviruses (warts)



apjcornaV|ruses (meningitis, colds);
erubella virus (German measles)
eretroviruses (AIDS).



‘1[ uses live intracellular,
=3 ,drugs should be able to

hf—.’_
\’
——
-

~enter the human cells.

- .
-



| st encountered viral
of the GI tract



~——

:,;Eé‘ involvement of the GI tract is the most common

' ani estatlon of an active CMYV infection.

—

Prlmary CMYV infection often cause an asymptomatic

_— —

*-—_2;._ — syndrome.

~ ~ » CMYV can remain latent in the macrophages after the
primary infection leading to reactivation at a later time



-

plex virus (HSV)

e however it can cause infections

j??? he GI tract.

most immunocompetent patients have self-

-

ease, immunocompromised patients are at risk

-~

e ' mmated infection.
e ts with HSV esophagitis often present with acute

—
~ o
=N

-—

1
~— _,,,1?
-

_-

e onset nausea and vomiting, chest pain and less commonly
——

=== --GI bleeding:

~ *  Immunocompromised patients are at risk of severe

i

comp]ications such as esophageal perforation
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l'

idet novirus infection with high mortality rate can

-m unocompromlsed patients or transplant

w

Patients often present with watery diarrhea lasting 512

- ."
- eyt
-— -

- ;.::-“,' : yg:’
_‘_c-q .
= -*;—_*- ~Adenovirus can cause lymphoid hyperplasia leading to

- obstruction particularly in the pediatric population.

—



eritis Caused

are ao

X -—-'-uv ,_ ——
e L o

‘=s on31ble for common diarrheal illness,

prevention through vaccination is

);

A

l"}‘- more common.



3 7'..4 day-care ¢ fers.
"'?7’ estimates that 95% of children in the

" fates have had at least one rotavirus

. Cidiee

sction by the time they reach age five.

.
A'

e to the memory of the body’s immune

\

Yo v v~

— , ‘%ystem adults who come into contact with
, '-'i — rotavirus will not contract the infection or, if

-~ they do, are asymptomatic.




lderly. however.
Y,

,, 3 ’j"

ections can spread through nursing
nes 2 nd similar facilities.

) ese cases, the infection may be

- d'—r‘&*o—

= - traf ’Smltted from a family member who may

tem witl

—

- :’-’

= —fhave subclinical or clinical disease.

——-,@-'!

—--_r-;—,; ~ The virus can also be transmitted from

e

-~ contaminated surfaces, on which it can survive
for some time.




m: ally found in the small intestines, particularly

lial cells on the willi.

n can cause food intolerance, especially with

E t ’f”ctose.

92’:; ess generally appears after an incubation period
—= ‘%u’t two days and lasts for approximately one week

~-t'.'-"»(iclnre@ to eight days).

—_-;._ ~ « “Without supportive treatment, the illness can cause
-~ severe fluid loss, dehydration, and even death.



-

n with milder illness, repeated infections

g . ——

_;:_,,.“o g counttries,
5av1rus infection 1s common due to
1 ,’ 1tat10n and lack of access to clean

- d'—r‘&*o—

o '?" Patients (espec1ally children) who are

= ""'5" ‘fnédnounshed after an episode of diarrhea are

——— -
—

——f;:—,"'- - more susceptible to future diarrheal illness,
= —— mcreasmg their risk of death from rotavirus
infection.



..--o' -,-.. " ‘

gf—.

€ 1 ost common chmcal tool for

onosis is enzyme immunoassay, which
ects the virus from fecal samples.

i
v« T l‘

= “J* _atex agglutination assays are also used.
Add1t1ona]ly, the virus can be detected
-_" = using electron microscopy and RT- PCR.

-
h’-"

.



o
-
- +h e

tive. vaccination is also available.
X -4!\\
1 % ited States, rotavirus vaccines are part of

ds lard vaccine schedule and administration

the gu1dehnes of the World Health

’_ \-

e W

-~ recetve the rotavirus vaccine, the first dose between
-~ six and 15 weeks of age and the second before 32
weeks.



Rotaviruses 1n a fecal sample are visualized using

electron microscopy



eritis Cause

——

ses, commonly identified as Norwalk viruses,
rr?, R
1SCS.

e
| strains can cause gastroenteritis.

‘.--
< 4

efe 2 e are millions of cases a year, predominately in

'

e

,;_: £ s, young children, and the eldetly.

- =« These viruses are easily transmitted and highly
,,‘=§- ~‘-"“'
e

—= === -

—-aontaglous

— = “They are known for causing widespread infections in

-
—

= - groups of people in confined spaces, such as on cruise

ships.



éﬁgh to.uching contaminated
S, ;:md through contaminated food.
the virus is not kﬂled by dlsmfectants



ection

'-\'-‘-’1 1 ad. 111110 AITIPDS. A1l1C
-~J _“ , ,
T ,0

"y, these viruses sometimes cause

CVCT.

~vormtmg:‘;

-

'ess is usually relatively mild, develops 12 to

- = J

_ﬂ_—f..; t_Lrs ‘after exposure, and clears within a couple

W o s

s -&’ aﬂ‘ys without treatment. However, dehydration

'v’

;may occut.

-



nsufficiently sensitive.
‘H‘

-u~sed for rapid testing, diagnosis

e confirmed using PCR.

3

_‘4 =T -i\

dlcatlons are available, but the

- “ ——
, — PR

--’

~ illness is usually self-limiting. Rehydration

__, = ‘Eera};y and electrolyte replacement may be

—
c—

’;f—-.-'. “-"-'ﬁs ed.

-+ Good hygiene, hand washing, and careful

‘-g,’

food preparation reduce the risk of
infection.




Disease | Pathogen Signs and Transmission Diagnostic Vaccine
Symptoms Tests
Norovirus Noroviruses | Fever, diarrhea, Highly contagious Rapid enzyme None
gastroenteritis projectile vomiting, | via direct contact or | immunoassay
dehydration; contact with confirmed with RT-
generally self- contaminated food | gPCR
limiting within two | or fomites
days
Rotavirus Rotaviruses | Fever, diarrhea, Fecal-oral route; Enzyme Preventive
gastroenteritis vomiting, severe children and elderly | immunoassay of vaccine
dehydration; most susceptible stool sample, latex | recommended
recurring infections agglutination for infants
can lead to assays, RT-PCR

malnutrition and
death
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