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Phy. ,!QJ_dgil of gastriciSecretion

Parietalicells secrete 2 lite acid/. da
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iinction of the digestive enzyme pepsin. g pocc st scrrng parcsco

Stimulation of acid secretion involves translocation of H+ /K+-
ATiPase to the apical membrane of parietal cell.

HE/KE-ATPase (proton pump)
= Uses the energy derived from
= AIP hydrolysis to pump H+
&~ nto the lumen in exchange
== for potassium ions.

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

2 and mixed in the canaliculi.
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Once chyme enters the duodenum, it activates
negative feedback mechanisms to reduce acid secretion
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Peptic ulcer -
A defect in thelining, of
the stomach or the duodenum.

auses of Peptic Ulcer:

Drugs such: as aspirin

& other NSAIDs o
Other factors:
Smoking, S
Stressl Topical effect
alcohol. m

Gastrinomas

Bicarbonate |
Blood flow .
Cell restitution |

a rare gastrin-
secreting tumors.

Helicobacter pylori (most common).
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Mucosal Damage and Ulceration
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nptoms: =
.)J Ning pain in stomach between meals or at
NIGHEBIGaunEEart U USES O VOMItNG: ™

If'SEevere cases, symptoms Include:
D,:_‘ Jg.or black stool (due to bleeding)

niting blood ) 2
‘v‘v |ght loss & severe pain i

Vomiting {blood)

Epigostric

nrthe mid to upper abdomen. pon

p—— ’-"
-

2 Compllcatlons of peptic ulcer
- Gastrointestinal bleeding.

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

N. vagus
|

Acls pautralization ' At r O p | n e 4

Parietal cell
ACh
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H2-Receptor

Antagonists |
Gastrin

~—  Proton pump-

‘ Sucralfate inhibitors

Inflamed'stomach lining




Neutralizationc acid.( CIdS)
NOIIESEPLon rem ed|es for treatment o

dyspepsia. |
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Antacids,,. . = J*‘"

M agnesium ydrOX|de -
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SAlUmMinumiHydroxide.. . - —

Bpeact slowly and without gas
formation.

BMetabolic alkalosis is also

incommon.

—
—

—

= — Mg salts cause diarrhea.

e

,’,—.Alummum salts cause
constipation.

— Usually given in combination.

— Contraindicated in renal
Insufficiency.
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Al JU ate -
ith "acid rebound"”

ive chronic use, it may cause

e with elevation of seru alciu

K-alkali

A A ()] & ‘ . .".'.

aCO3 > CaCl2 + +H20

Sodiumibicarbonate
==Should: be avoided as it counteracts diuretic therapy for
f Vpertensmn
—’f”:- ~Short duration of action, followed by acid rebound.
' -nghly absorbed, potentially causing
- CO2 results in

NaHCO3 + HCl — NaCl + H20 +
10
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m Parietal cell

Cl




OIXN1PC

eceptor and
'S basal and
al-s 1mulated acid
= tIon in a dose-
dgb :
= ep ndent manner.
- Also decrease volume
of secretion and pepsin

concentration.
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H,_. Recq eptor’Antago |sts(19705-19905) -

commonly
gSinthe Y

g ——

-

sImetidine; p qufotype, many problems.
MRonitidine.
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enteric \j(;) distension activates neural reflexes
\ nc-umn\) <
—t—r A
v f M
RN acetylcholine
I \/ {:, |
hSSREGE! psh_ul‘ ntagonists(1970s-1990s) / .{
. - ~ \ plrhukoll /

J Dasf:aa;e SEcreuvion stimulated by: | =

EIstamine. [ |
- el |5 y e e
= GE_I:’)* Al % y / ”w‘)mm
Acetylcholine. Q
®

=0, ;),_1;— tion of action: 12 hours.

n’ﬁ‘lbjt 60-70%%0 of total 24-h acid secretion.

_——99% of nocturnal acid.

— 609% 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

\\




H5. Receptor Anta,gm

sslinicaliUses: .
Jmfwﬂ S | — g —
SRaasttoesophageal Reflux:

arophylactica yefore meals.

SAtTord healing for erosive Gastroesophageal Reflux
asophgitis in less than 50% of .
patients. P
& —Proton pump inhibitors are
yreferred.
s Non Ulcer Dyspepsia.
o Stress- Related Gastritis:
— Can prevent bleeding, usually
given 1IV.

Esophagitis is an inflammation of the lining of the esophagus
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Or' A ntagonlst
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by PPI
];J _J ate greater than

50=90%0 after 6-8 weeks.

} ffectlve in the
esence of H. pylori
— nf ction.

— Not effective if NSAID is
continued.

-




= & ’5 derly patients in ICU.

—
"¢.‘__ .

ﬂo_crlne Effects:
~ — Again only with cimetidine, can
Inhibit estradiole metabolism,

and can increase prolactin serum
levels.



AdverseEffects:

o —

Pregnancy and Nursmg Mothers:

ean r‘r\)» placental barrier
and ap sear in breast milk.

»9 Qf,u._g_ ects
,;__,. = _arely Can cause

#

———
—
e

~  bradycardia and
- hypotension.



. Ranltldlne binds 4-10 times Iess.

¢ Nizatidine and famotidine
binding is negligible.









roton PUmp Inhibitors, PP1(1990s)

mulated as a prodrug which is
| released In the intestine.

® Immediate Release Suspension results in
rapid response.



H2 Receptor

Adenylate Cyclase . qtic Parietal

Cell or GPC

Protein Kinase

Potassium

Proton Pump ‘Blocked By PPI

How A Proton Pump Inhibitor Works




PP -
Rhdniiiacokinetics: i
SMheyrare |Ip0phI|IC Wweak bases (pKa 4-5).

JArmr Al absorption, they diffuse
acress lipid membranes into acidified
BB Jartments such as the parietal cell
ru;r* liculus.

a'prodrug becomes protonated and

;:-concentrated 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.
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Pharmacokinetics: B
Rabeprazole has |mmed|ate release

pDIne J)_r"'e < ".‘\‘ o C S 3f action.
> JIJJJJ‘ £be given one hour before meal.

ghiave short half lives but effect lasts for
29 ours due to irreversible inhibition.
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P - NS - -
SPhidtmacodynamics: —

Snhibit both fasting and meal-
_)r*mu ed secretion because they

DIOCK the final common pathway of
acid secretion (90-98% of 24-hour
~ret|on)

&--“’

.J
-"
’

—

E = -
——r~ - —~—

-



7 ~soha eal Reflux (GERD

f } gy are the most effective agents'in all
Umue GERD and complications.

ionule er Dyspepsia:
JJ o]¢ est activity.
20% more beneficial than a placebo.

—
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_ '-—Usually high doses of omeprazole are used.
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rjs Icer Disease: . J*
_— -—

B) ,e_al more than 90% of cases within 4-6
weeks: = - e
S 'fn associated ulcers.
SPPIreradicate H.pylori by direct antimicrobial
tivity and by lowering MIC of the antibiotics.
=t ;rlple Therapy:-
— -i«— PPI twice daily.
— ;-f — Clarithromycin 500mg twice daily.

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




Helicobacter Eradlication

pylori~ ¢ e.0., short-term triple therapy
—> Gastrit ’/
astritis ===
— Peptic ulcer % /" Amoxicll 2 x1000 mg) 7 days

Clarthromycin - 2 x 300 mg) 7 days
/ } \ Omeprazole  (2x 20mg) 7 days

\

:
\

M

C. Helicobacter eradication




J) LiciUIcer Disease: . J*

SINSAID -assoaated“‘lcers.

YPPIs promote ulcer healing despite continued
INSAI D use.
SAlso used to prevent ulcer complications of
NSAIDs.

—Re eedln peptic ulcer:

-

e

= FG ral or 1V.
:f = :0 High pH may enhance coagulation and platelet

=~ aggregation.

i—'



DPT - NS
—

sSPAdverse Effects:
General: = e I——

Sidrkhea, headache, abdominal pain;, not
teratogenic in animals, but not used In
pragf ncy.

Rec ctlon 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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EA’crophlc gastritis and intestinal metaplasm.

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
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J Dte] Interactions: ..f*“"

.

— )z} ffect absorption of drugs due to

ecreasedigastricacidity’like’digoxin'and

ketoconazole.

= Oma- zole can Iinhibit metabolism of drugs
StCH ‘as diazepam and phenytoin.

— R¢ beprazole and pantoprazole have no

f SIgnlflcant Interaction.
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Drugs Affecting GI MotiEy,. |

e Sl

e

it 'iarrheal Agents.

Bulk forming Osmotic laxatives

J
rl/

Stimulant

Faecal softener
CFaecal softener > e M
Docusate

motility

Enteric nerves




_n,J g\J ﬁ\ =S — - "‘
NORPHAry écolo.ic;Remedie( =

) H]Jn fiber.diet.,

Adequa eflmd intake.
REC JJLJ -—zexermse.

J { ..)r o ndmg to nature’s call.




atives
'LJJJg—--“" ing Laxatives: - -

SBAYeNhdigestible, hydrophilic colloids that
_JJ_)JFP Water, forming a bulky, emollient
gelithat distends the colon and promotes
PE rJ- talsis.

2 Gl cause bloating and flatus.

ﬁtural Plant Products:
= e Psyllium.

~~ e Sterculia "Normacol”
e Methylcellulose.

¢ Synthetic Fibers:
® Polycarbophil.

Celllose, agar-agar, bran, linseed

B, Bulk [axatives




axatives -

.
OpIISUFfactant Agents( Softeners): ™ —

gheypermit water and’h'ﬁ'ds to penetrate.
Givenorall MHNM
oclisate.
> Glye —*r];h uppository.
J“JJ]JJ —*J’:J o] |
SGlear viscous oil that lubricates fecal material,
—S L ardlng water absorption from the stool.
Jsed to prevent and treat fecal impaction.

= -

=== _A§p|rat|on can cause lipoid pneumonia.

-

— Can impair absorption of fat-soluble vitamins.

L)
=)0
J
J

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

lungs, instead of being swallowed.




axatives
Smotic Laxatives( Purgatives):

SISOIlble nonabsorbable,compounds that
LEstliiin increased stool liquidity due to
diioD fgate Increase in fecal fluid.

-

gnesmm oxide (Milk of Magnesia):

-‘-'b’-'
- ‘{... =

E"‘ ~ s Can cause hypermagnesemia.

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

—

=



axatives

S0 '_‘ .axatives: ———

SESOrbItc .
SNctulose.

soug: ' i‘s metabolized by bacteria producing
f“ vere flatus and cramps.

C. Osmotically active laxatives
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atives -

P5motic Laxatives: ——
B alanced Polyethylene Glycol:
BSAfelsolution: no intrvascular: fluid or: electrolyte
ShiftssDoes not cause cramps or flatus.
BJSedifor: complete colonic cleansing before

€n doscopy.
G IS an inert, nonabsorbable, osmotically active

_—.é'-.’?::’}—;s' gar

-r”

~— 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.



atiVEF» -

mulant Laxatives(Cathartics
Directistimulation ofithe enteric,system. .
JJ.rJ c electrolyte and fluid secretion.

ad to dependence and destruction
;,. e myenteric plexus resulting in
~CO ijhlc atony and dilation.

® May be needed In nheurologically impaired
patients and in bed- bound patients in
long term care facilities.

e

e



atives™ -
Uistimulant Laxatives( Cathartics):
SEARTH ] ' Ivatives:.
AJr*J
_F a.
— (‘J“ cara.

—

= o Poorly absorbed .

v-.—

I

’;_‘J.

"gr

e ~o After hydrolysis, produce bowel movement in (6-
= —12) hours.

e Cause brown pigmentation of the colon” Melanosis
Coli”. f

® Not carcinogenic.




atives'
JStimulant Laxatives( Cathartics):

Seastor O]
saiydrolyzed in'upper intestine into ricinoleic
acidiwhichiis a local irritant.

— w— ‘used as purgative to clean the colon
ore procedures.

- o -
‘4 —— —
T
- = -
A — -

Absorption §  Secretion ¢
of fluid




1 ‘m ENS neuron

tention stimulates 5-HT
m EC cells. . ACh, CGRP\.

Submucosal 4/

nsic afferent nerves, S Ly

or cranial
nerve afferent

Tegaserod

or abdom'
= SHT.R

2 "o A 3

| a]so stimulates 5-HT1P A'osetfw/@/_ Py |
ﬁﬁﬁs of the intrinsic primary %C N
: = 2 {

-afferent nerves (IPANs) which
activate the enteric neurons
responsible for

N
¥l B

Pressure,

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



e' ;al relaxatlon( vl c g dddell Lz )

_‘;,
.'” ’

% 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:
Nonulcer dyspepsia.
Fastroparesis.

irritable bowel syndrome.

-

——

= Extremely safe drug.
e Diarrhea occurs in 9% of patients

but resolves within days.
Expensive.



Laxatives
JIE4ASETOIC




Ar |d|é1‘ﬂaeal Agents

=s%~ -f*"”:‘f
= Can be used to control chronic
‘diarrhea, like in irritable bowel

syndrome or inflammatory bowel
disease.
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Antidiarrheal Agents
OpPIoIdTAqonists:,... —
Havessignificant constipating effects:
INMbitipresynaptic cholinergic nerves,
IEading to increased colonic transit time
andincreased fecal water absorption.

e ~rease mass colonic movements and
' istrocolic reflex.

= Can have CNS effects and addiction
potentlal

Usually combined with atropine to reduce
dependence.

e il



e e e

Adsorption
e.q., to
medicinal
charcoal

B Toxina |

-

\l

b =B &
N

— =
. ==
= Glucose . - -
Qan;bs?cteﬂal == Resident
S | e.g.. co-trimoxazole microfiora

O L L -

Path ic | -
bacteria =2

Opium tincture
with morphine

Diphenoxyiate |

Loperamide

propulsive
peaeristalsis

INnhibition of

g fi
: — Protein-
containing
: mucus
S Astringents:

e.g., tannic acid

Precipitation of

™ -

surface proteins,
saaling of
mucosa

[

|

Diarrhea

N

Opiocid-
receptors

A

—_—

A. Antidiarrheals

and their sites of action




~ Diphenoxylate:
Can have CNS effects and
dependence.



Antidiarrheal Agents -
Kaelintand Pecting —
RaBIinNis anaturally.occurring hydrated
e SIUm S|I|cate

PEELIN IS an Indigestible carbohydrate
J—*r ved from apples.

th'act to absorb bacteria, toxins and
”"""ﬂwd

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

—

e



idiarrheal Agents I
it ‘|’1d|ng resins: —

. _ —

Malab) orptlon of bile salts (e. g .after
J.Jff cal resection), can cause diarrhea.

rugs can bind bile salts.

__J‘—’__-Q.'

Tan cause bloating, flatulence, constipation
and fecal impaction.

Also, drug and fat malabsorption.



Ar .|d|é1’H1eaI Agents -
—

-

—

ot Wﬁﬁﬂmi@h'aet-iwmi'mivlar-to -

ve) },tm IS a 14 amino acid peptide released in the
andpancreas as well as from the hypothalamus:

7 _ hhibits release of many hormones.

= '-educes intestinal fluid and pancreatic secretions.
= =3, Slows GIT motility and gallbladder contraction.

~ 4, Contracts blood vessels.

5. Inhibits secretion of some anterior pituitary
hormones.

—



Antidiarrheal Agents —

—— -
Petreotide’™ — —_—
=, - | —_— i
CJJIJJP':JJ Uses: .
1. megu of endocrine tumor: effects:

[CINOIC can cause secretory. diarrhea and system|c
3 /m J) U; s like flushing and wheezing.

ju;r‘r a due to vagotomy or dumping syndrome or
JIJ AV EPS

SIlnsH aII doses can stimulate motility in small bowel
.)J terial overgrowth or intestinal pseudo-obstruction
t:endary to scleroderma.

""4-p|tmtary 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




gs Used in the Treatment of .

irritable Bowel Syndrome ——
IEBSHS clf) rcu )] C 7

EIEPSING G lisorder characterized
0V F\JJJ_ jinal discomfort

with
fid tlons in bowel habits

—_—

-
— C'

- e
p—
- S —

‘k‘

 Rw
= -

-

1L

f\’

-

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

58



Drugs: ?:ﬁ‘[rritable Bowel Syndrome
et
AfitiISpasmodic or-nAntlchoIm'él’Er' Agents:

IV CIomMINE wa —
aavoscyamine.

;ur” asm is not an important symptom
IBS

«:-— __ hey Inhibit muscarinic cholinergic

—  receptors in the enteric plexus and on
- sSmooth muscle.

sAt usual low doses, have minimal side
effects.




s sensory neurons. Also present on the
fermlnals of the enteric cholinergic
=  neurons. Centrally, 5-HT; is involved
~ In the central response to visceral
afferent stimulation.
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Driugs usmlrritable Bowel Syndrome

ot

SaSerotonin 5-HT ;- eReceptor'Aﬁt{Bmsts.

&JJ“'"'“ DNEx - | - et
SSelective antagonist of 5-HT; receptors.
BEAsIong duration of action.

— _,;; P OVed for with severe IBS In
* _i_om diarrhea is the prominent symptom.
— Efflcacy In men iIs not established.

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

surgery

Ischemic colitis occurs when blood flow to part

of the large intestine 1s temporarily reduced
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Drugs used in'Irritable Bowel Syndrome
siSerotonin 5-HT 3=-Recept6r'ﬂaﬁg:

SN ENEserod: | —

= Ap J)rc ved for short term treatment of
W m BS who predominantly have
rL)J St patlon

)

- uces pain, bloating and hardness of stool.
enswe

- o
- _’ -

,-:; e

n 4

?‘[?

-
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symprtormalic traatment Inchuding slraes
mardgement and palien sduc N

T




conebipion pradomirant

l

Increass dietary 16=r and Nuid
ks

Laclose-iree. calfelne-Trae del.

vkl

Criarmmes predJominanl

l

Counssl patkent on other damhea-
Inducing foods and dnugs 1o



Add bulk-farming lasatives and

considar amispasmedi
ageme

Ad3d zerotonin-d
e3onist (ed,
tageserod)

Add loperamide oF other
ariEpasmodc

Add serotonin-3 antegonisis
ja.g., slosstron)




g e
~— "

Add peychotherapauic C2hador
modiicatiznes, Including siress raduchon,
g conslder amtidepressams or

gascclated paln symptoms

. ‘/'



Antiemetic Agents ..
Neitisez) zlglel vomltmg may: be manifestations of a wide
VelEL 01 conditions; including:
Aclverse r-);‘"* s of medications.
SYSIEMIC d sorders or infections.
Precjililes
\/‘JJ,JJE lar dysfunction
(”M "N iection or increased pressure.
"’Pe“ﬁtonltls
‘Hepatobiliary disorders.
- Radiation or chemotherapy.
GIT obstruction, dysmotility, or infections.




P:J-'rhjj)‘ ology -
HENEIiSteEm ™ D GO0 es ’
VoIiuing hrough mt‘é"%t—‘t-mns with cranlal nerves
\"J888ahRd . ¢and . hel Ial NEBWOIKS IR the -

tractus solit ONtrol respiratory,
SailIValt rc)r\ and vasomotor Centers.

Yorsligiglefl nter contains high concentrations of:
VIH! ree'= fors.

.:H=: Eceptors.

'fl\leuroklnln 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) ngher cortical « Memory, fear, anticipation
centres
Histamine antagonists
Muscarinic antagonists &~ Benzodiazepines
Dopamine anlagonists
Cannabinoids

Chemotherapy = Chemoreceptor 1
= Trigger Zone - Vomiting Centre
Anaesthet d
- 1 s (area prostrema, (medulla)
— - S opiOGdS .
— 4th ventricle) ans
2 Vomiting Reflex

5HT; -~
anlagonists S
\ K Histamine antagonists

/ ) Muscarinic antagonists

Sphincter modulators

Chemotherapy Labyrinths s
Surgery = Stomach
Small intestine
Radiotherapy s :> Neuronal pathways

Factors which can
cause nausea & vomiting

Gastroprokinetic
agents

—e

Sites of action of drugs




Granisetron
BiEEhacEntial SRS andipErpherali(main effect) 5-Hinsk

[ECEPLOLS:
eVent emesis due to vagal stimulation and
CHEmotNerapy.
OtiiEremetic stimuli such as are
= poorly controlled.

—

-
= '—E e
- SES
—— ey

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

Adverse effects: Headache, dizziness, and
constipation.



BIOEK (
Aprepitant - —
IS combination wit

antac for the

PIEVET] ition of acute and delayed nausea and
vomiting from chemotherapy.

-;:; ~— Dronablnol Nabilone
—— Psychoactlve agents.

- Used for chemotherapy-induced vomiting.
Mechanisms for these effects are not understood.
Adverse effects

Euphoria, dysphoria, sedation, haIIucingEions, dry
mouth, and increased appetite.
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AR

PrOCK orperaz-nﬂg,.
Prome _.'J
Drope i t‘:l'ol

r\nrJemar cs due to blocking dopamine and muscarinic
IECED ‘Ors

~Sec tlve effects due to antihistamine activity.

i
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Reduce vomiting caused by anxiety.
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lasis, an |nfect|on that IS endemlc In parts of the
' States

_ Entamoeba histolytica
— Life Cycle

excystation

+ passed in feces

CYST e resistant TROPHOZOITE

¢ infective

encystment + feeding
¢ motile

+ replication




hoestion of the CM
n no syaﬁh-s_or in severe

éssage of bloodstained

- — -
« -

nptom occurs after invasion of the

T;:?- al mucosa by the actively
= :mt)‘tﬂe and phagocytic trophozoite
form of the protozoan.



oites mayspread to the liver through the p tal"
toduce acute am ebic hepatiti-J -

tients continue to excrete cysts for several years

—

hemselves and other persons
a histolytica.
nism can cause:

pto hﬁatic intestinal infection.

— ,.
e

;—' N

~Mild to moderate colitis.

c”

’*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 Eorms of Amebiasis
Asymptomatic Intestinal Infection |
ASYImPLeTabEiearfiersiane treated with a
luminal a .
Seziplelzlfel [ty naI am,eblades are:

Diloxanide furoate, ol, anc
Paromomycl e— -

LEePyAVithia luminal amebicide:is also

recjuireed ol thed fieatment of all'ether forms of

GIMEDIESISE ," '.- S "

AYNEDIC JﬂiL

—

Metronidazol e i A N
[SEUAERLES ment of: choice. 8 5
-ur»»*_.__-_:-- ~and are :

ve drugs for moderate colitis but

Te;m tive
j t effective against extraintestinal disease.

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

Amebic Colitis



iwidium coli ....—”‘ —

= ..

e

S -
—

E rgest of the protozoans that
t humans

s- h020|te form is covered with
Ta which impart mobility

'Infectlon IS acquired through the
iIngestion of cyst-contaminated
soil, food, or water.
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.;-’-':- -
—
—A

,—:’»
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| —

dium g@'; ——

rophozoite causes superficial

SIS or deep ulceration in the mucosa
S bmucosa of the large intestine

= Ithy persons commonly exhibit nausea,
"%mltlng, abdominal pain, and diarrhea

. nutrltlonally stressed patients may develop
severe dysentery.

'\”

l
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a n e
s of oral a otozoal drugs

——
-

— ——

ly used oral antlprotozoal drugs can be

a581ﬁed into two main groups:

B
4

ala ' sl drugs

- -

V.‘-'?‘f scellaneons antiprotozoals.

—

-—V —d-'
—— :/
s ;—-__‘ --_

—
p——

== "'Ef them such as metronidazole and doxycycline

'addltlon to thelr use as antiprotozoals, some

-~ are also used for treating bacterial infections.

81




zritioreiere

& S0l] moenly used 1 miscellaneous
ngrJzJ' s include

SRYnELron dazole

_*“; -

—otin 52’01e and

—"’/i‘ e

"""‘:ﬁifUTatd

-
-
-
-
—
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Drilgrel choice in the treatment of ¢
Sxueiliinal amepiasis. '

[Aallsitrephozoites but not
/ 1501 £ filstolytica and
feet) ely eradicates intestinal
) *alntestlnal tissue infections.

Q
‘ *‘
- "_x"- -
— ——

,-"-

rophozoite of Entamoeba histolytica in intestine.

Similar activity 3»‘
& 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://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
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

y

“tivity against most anaerobic
d several protozoa.

—
——
-

p—

: : e ﬂ ug freely penetrates protozoal and

—
—
cmp—

Tg | ‘,eﬁal cells but not mammalian cells.
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ictase, ound only in anaerobic
, reduces metronidazole and
t1vates the drug.

—
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p— ’ / — - =

%ﬁéed metronidazole disrupts
- replication and transcription and inhibits

DNA repaitr.



- I i'Gal“SES. ;'—
AmeEbiasis, | s

Metronic - —

Trig drtief of choice.in.the treatment of all tissue infections with £
JIsoIYGa. (hepatic abscess; intestinal wall/ extraintestinal infections)

o Nee srrg against luminal parasites and so must be used
withrafuminal amebicide to ensure eradication of the
mr—w =|on Kills trophozoites but not cysts

-

vl ;: ol IS the treatment of choice
Efﬂcacy 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



AC ““..‘_/3"& Cautions ’ -

sommen:,. . : "I'I'f}b
Nalis€a, headache, drysmeuth, metallic taste.

IRlECUent adverse effects: : —

vom"i‘]ng, diarnea, Insomnia, Weakness, dizziness,.
Helred '

HJnr'rrug] S'and severe central nervous system toxicity

F JnJr 2 ole IS better tolerated.

.-I -—— -

e

;,,_..4-——

“Metronidazole is best avoided in pregnant or nursing
— women although congenital abnormalities have not
-cIearIy been associated with use in humans.

s —



MHAzOle .

iphidazole works as well' as metronidazole
glEiIas many of the same side effects, but
#Ceai Be given in a single dose. Whereas,

- ,r_u _ratel can be used as an alternative to
etronidazole or tinidazole in the treatment
':7: = of trichomoniasis.

: l
"
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oemff“'

JJ—/LJLJ i |s a m@sqmt

m —cjroorganlsm) belonging to
'the genus Plasmodium.
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Wﬁ MalariasParasites -

| c—
Y * Malaria transmitt y~the bite of infected
| iemale Anophieline mosquitoes.

Weu Fromistfiesmoesquitor salivany, glands; enter: thex
circulation

~ ® |ocalize /n hepatocytes to multiply, and
/») Gametocide deVGIOp

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

® Tissue schizonts rupture,

® releasing thousands of merozoites that enter
\V. the circulation, invade erythrocytes where
\ mature schizonts form
\[’—‘\\ Tissue
‘() | schizonticide &% ; . .
Yo, /s i , ® Schizont-containing erythrocytes rupture,
- {0, each releasing 6 to 32 merozoites this

Fpnosoiig - process that produces febrile attacks.

Source: Katzung BG, Masters $B, Travor AJ: Basic & Clinica! Pharmacalogy,
11th Editian: http:/{www accessmedicine, com 90

Copyright @ The McGraw-Hill Companies, Inc. All rights reserved,
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pijuiyiciarial-BDrugs —

SE—

JJJE ogqune:
—'JJ bst useful agent to
terminate an acute attack.

?-\vallable as oral, IV, and IM
~ preparation.

—ReS|stance develops.

—Causes N, headache, and is
teratogenic.



i Mgs -< p—
SQuinine: T ‘J .

B|dest drug, from Cinchona tree.
JdJH/"IOhS
= DJng{’;

= :)VJJJ S d no resistance to its action
= Ftemisinin:

s p— - —

;‘Q’—

* ew drug, from Sweet wormwood, -l
-'Doxycyclme
‘o Pyrimethamine
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*May involve a complex process with

" -
e —

—

— —
e I———
_-t

ration of the adult or immature
cworm through the body before

-
—

—#—

e

—

localization in a partlcular tissue.
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nave elther w

le cycle of egg deposition and

—

——

\ L) U ....i-a
WX

worm,
efrs must progress through one or

\‘

~ more hosts and one or more
-’gi';mﬁrphologlcal stages, each metabolically
distinct from the

other, before emerging as an adult



B

il
aYEraNevabaYe

cestodes (flatworms),
4 » nematodes (roundworms),
z‘remaz‘oa’es (tlukes)
'Amm‘/yacep/m/oz (thorny-

——:-f ~ headed worms).



CESTODES : general properties

Flat worms, tape-like, Segmented parasites
Length range fromm 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 sfrobila,
Segment — Proglottid

Life span — 5 to 25 years




atode

the roundw

N e

sembling a tiny thread in
s, and this is the origin of

_4

;g s name

g e

———

= -,5-;;--- »’_Eﬁﬂng roundworms are
”% ‘_' >
- _“' .

~ microscopic, On the other hand, one
g 'spec:les of parasitic nematode can

reach 13 meters in length




or1alodes

C_— ’
4 gaiadl ylaual) .£ -

P

:—-—‘ T

)dE INtrections occur worlawidae.

odes, also called flukes, cause
hmcal infections in humans.

arasnes are so named because of

i —
" =

—
- r
—

— e

= .
-sftﬁe £ consplcuous suckers, the organs of
attachment




4 e
- y 4
——
-
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ol ey -

of .,vertebrates and earher in their

'

1th1n invertebrates.
__-:._:__' ephalans lack 2 mouth or
__.,..,< y canal. Adult stages live 1n the

= ——

= = _/
’,

—1at S'ﬁnes of their host and uptake nutrients
= JJW'H’ ch have been digested by the host, directly,
2 through their body surtace.




" —

Jz)f drugs fﬁ%%’act elther locally
'Jﬂ‘a- WOIMS Trol

JJ- reintestinal tract or

systemically to eradicate adult

= elmlnths or developmental

~ forms that invade organs and

- tissues

ANUIEIMIATESS

| u\ l'
\‘ﬁ,
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t availablelanthelmintic™

1terference with
ergy metabolism,

"‘ uromuscular coordination,
= mlcrotubular function

—— (4) cellular permeability






I S. —
nged treatment and mignt
a purgative | |
’i'ne (Vermizine) contains a
ocycllc ring that lacks a
#*_,_ | boxyl group.
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PipElazine g —
RS —

i — - -

S on the musculature of the

hs to cause reversible flaccid

lysis mediated by chloride-dependent
“hy _erpolarlzatlon of the muscle
embrane this results in expulsion of the
~ worm.

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

- o
:
e
J
_
—
’,o-‘
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WIEmyicarbamazine ——

SliAnterferes with the metabolism of
dliachidonic acid and blocks the
gfele duction of prostaglandins,

«- ® resulting in capillary vasoconstriction

- and impairment of the passage of the
microfilaria

106
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Miebend zole”Vermox J"

S %1 ely used%x‘ﬁde spectrum, safe

ali ug:

*dh seadworm Enterobius
Vermicularis, simple teatment:

= e’ngle dose, can be repeated after
?; weeks.
- Hockworm: Ankylostomiasis:

2tablets*3days.
Roundworm: Ascaris lumbricoidis

\ v\\"
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o Nje samlde IS amchlorlnated
J,JJJC amide that inhibits the
= ! oduction of energy derived from

’“ "
=

ﬁéeroblc metabolism

= —
,-:;_ ~

~ e Inhibition of anaerobic
Incorporation of inorganic
phosphate into ATP is detrimental
to the bparasite



ide .. —

SNEdrigaffectsttherscolexand™
pfoximal segments of the cestodes,
S J”:}a Itlng iIn detachment of the
~:.,;-.>, olex 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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EATMENT FOR INFECTIONS
ﬁAJ“*b
“BY TREMATODES
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SNE neuromuscular effects of

PliclZ] iguantel (Biltricide) appear to
ACHE 2ase parasite motility leading to
= --_;"f—""e astic paralysis.

—
-
.
-c—
,"

= -0 The drug increases calcium
permeability through parasite-specific
jon channels, so that the muscle cells
of the parasite accumulate calcium

112
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SNIhIS action is foIIowed by exposure of
| ]Icnr\ 0 Masked tegmental antigens,
JJJ_) 4 anchored protein, and actin.

= Sinsertion of the drug into the fluke’s
; |lpIC| bilayer causes conformational
changes, rendering the fluke
susceptible to antibody- and
complement-mediated assault.

—‘

ilFlvs



| Agents

IvVira

t
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crobes = -

- S

e Lol leh A\ L

hemical mechanisms and
rC ucts to sustain their viability

A mature virus(virion) can exist

’—I,’
— _‘

—

’-e
__‘—h
p—
——

>-_-——

~ outside a host cell and still retain its

infective properties.
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I

o thevirus r
must enter the host
o8 cell, take over
6 the host cell’s
mechanisms

2, FUSION

for nucleic acid and
protein
synthesis, and
direct

the host cell to make
new viral
particles
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Glassification of Viruses

.




s\/ifliISES are composed of one or more Stia
of | ch C acid (core)renclosed by e
cozlt (ez ,}- d). S

SV Eliay VJsz Possess an outer envelope of
grozgm Of 1poprote|n

R

.J-—E}‘ :cores can contain either DNA or
RNA,-




J\/Jr,u-n— nay be classified as DNA
Viils % o)} RNA viruses.

= JEti her classification is usually
--*f’ase'd on morphology, cellular site
~ of viral multiplication, or other

characteristics.




DA e:‘s"-:g_

J,Jdr*r)r rr' go m,—-\,.ﬁn

; ?aviruses (hepatitis B);
f JE FE’éSviruses (cytomegalovirus
|cken DOX)

- _—

o papillomaviruses UES



— spicornaviruses (meningitis, colds);
-rubella virus (German measles)
sretroviruses (AIDS).



Y uées live intracellular,
' *drugs should be able to
~enter the human cells.






f producing severe systemic disease mostly in
tes, elderly and immunocompromised patients.
ver, immunocompetent patients can also be

;— A'1nvolvement of the GI tract is the most common
festatlon of an active CMV infection.

P:c1mary CMYV infection often cause an asymptomatic
T-—?-:_.","~~ -~ syndrome.

- * CMV can remain latent in the macrophages after the

primary infection leading to reactivation at a later time




implex virus (HSV

lon; however it can cause infections
?Lhe GI tract.

| most immunocompetent patients have self-

ed disease, immunocompromised patients are at risk
= "s inated infection.

‘—"

- Patie ts with HSV esophagitis often present with acute

— — —

— —

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

=——20] bleeding.

=

~ *  Immunocompromised patients are at risk of severe

complications such as esophageal perforation



1fants and
1ldren.

denovirus infection with high mortality rate can

—~——

L immunocompromised patients or transplant
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eritis Caused

S—
-

N ‘q‘"‘. . - _‘ -—:a aval= .
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‘ “=5 yonsible for common diarrheal llness,
3_; revention through vaccination 1s

a ‘mote common.
s 1s primarily spread by the fecal-oral
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e — e
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-
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/ 1N day-care centers.
-

“DC estimates that 95% of children in the
= '?ates have had at least one rotavirus

'4

""‘

fecti op by the time they reach age five.

. —:':'-7"

= Due to the memory of the body’s immune

e

;'=‘f— “System adults who come into contact with

— ;‘::.

-~ rotavirus will not contract the infection or, if

-~ they do, are asymptomatic.




a . -
lderly, howevet, are vulnerable to

- . e —
o e | = W

-

system with age,
e -ﬁ'

fections can spread through nursing
S ‘ﬁd similar facilities.

In these cases, the infection may be

——+ smltted from a family member who may

’:have subclinical or clinical disease.

?;:,"  The virus can also be transmitted from

—

=23 contaminated surfaces, on which it can survive
for some time.




vidua

ally found in the small intestines, particularly
lial cells on the villi.

an cause food intolerance, especially with

4 -
_1“ “tose.

T'he illness generally appears after an incubation period
' -i;;-:' bout t two days and lasts for approximately one week

-'.7' ~—(three to cight days).

..--;"

-~ Without supportive treatment, the illness can cause
-~ severe fluid loss, dehydration, and even death.



ith milde

Iness, repeated infections

-

—— . —

reloping countties,
-y

 rotavirus infection 1s common due to
sanitation and lack of access to clean

.o

in ng water.
nts (especially children) who are
élnouﬁshed after an episode of diarrhea are
~-«-—_:."' ~ more susceptible to future diarrheal illness,
-~ increasing their risk of death from rotavirus
infection.



ne most common clinical tool for
lagnosis is enzyme immunoassay, which
“detects the virus from fecal samples.

N e,
:—d"‘—

-

_j:':=§._ A-—_‘:

;_%Ag atex agglutination assays are also used.
—— 'Addmonally, the virus can be detected
~~ using electron microscopy and RT- PCR.

R e

1\ .
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7€ vaccina on 1s also available.

United States, rotavirus vaccines are part of
ard vaccine schedule and administration

-fzx the guidelines of the World Health

= -g-;--’ anization (WHO).
e WHO recommends that all infants worldwide
i'-.;' — ~ receive the rotavirus vaccine, the first dose between

I

i

- six and 15 weeks of age and the second before 32
weeks.



Rotaviruses in a fecal sample are visualized using

electron microscopy



teritis Caused

Wa

1ses, commonly identified as Norwalk viruses,

S

viruses.
| strains can cause gastroenteritis.

d

73 are millions of cases a year, predominately in

'

: s, young children, and the elderly.

- Eese viruses are easily transmitted and highly
— --—"
' é’—mntaglous

-~~~ = They are known for causing widespread infections in

—

groups of people in confined spaces, such as on cruise

ships.
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:, “ (_)ﬁgh touching contaminated

s, and through contaminated food.

_ ‘the virus is not killed by disinfectants
,_«2’2 standard concentrations for killing

=~ bacteria, the risk of transmission remains high,
e — .
~_even after cleaning.

—




1gns and sym

> L]
11T TO NOSC

nally, these viruses sometimes cause
ile vomiting,
- illness is usually relatively mild, develops 12 to

~ 48 ho urs ‘after exposure, and clears within a couple

oo-_¢— -

E{ays without treatment. However, dehydration

:’—-

~ ———1nay occut.
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e detected usin

ne immunoassay (EIA) testing,

sufficiently sensitive.

T

i""'sed for rapid testing, diagnosis
o) "conﬁrmed using PCR.

N

- "-—

~illness is usually self-limiting. Rehydranon

:"./
——

= ﬂ’ferapy and electrolyte replacement may be

_‘-
-_..—'—
—

—

O
—

~—used.

_.’

-~ » Good hygiene, hand washing, and careful
food preparation reduce the risk of
infection.
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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




