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**MACROLIDE**




Objectives:

1. Understand the chemistry of drug with respect to their

biological activity.

2. Know the Importance of SAR of Drugs

3. Know the metabolism, Adverse Effect and therapeutic
value of drugs.

4. Understand the importance of Drug design.

Learning Outcomes:

1. Students will Learn about the structures and Medicinal
uses of Drugs.

2. Students will learn about relation of structure with its
activity.

3. Students will Learn about the designing of drugs.



Macrolides
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The macrolides are a group of antibiotics produced by
various strains of Streptomyces and having a macrolide
ring structure linked to one or more sugars. They act by
inhibiting protein synthesis, specifically by blocking the

50S ribosomal subunit. They are broad spectrum
antibiotics.

Examples: Erythromycin, Azithromycin, Clarithromycin,
Roxithromycin etc



SOURCE:

These Are Produced By Streptomyces species.

CHEMISTRY:

A macro cyclic lactone, usually having 12 to 17 atoms.
A ketone group.
One or two amino sugars linked to the nucleus.

A neutral sugar linked either to amino sugar or to
lactone ring.

The presence of the dimethyl amino moiety on the
sugar residue, which explains the basicity of these
compounds and consequently formationsalts.



General structure of macrolide

- Lactone




Structure Activity Relationship

As macrolide are unstable in acidic pH, a no. of strategies have been
utilized to improve the acidic stability of erythromycin.

The addition of hydroxylamine
to the ketone to formoxime

e.g. roxithromycin
Alteration of c-6 hydroxyl

group: nucleophilic

functionality which

initiates erythromycindegradation.

The azalides (azithromycin)are
semi- synthetic 15 -membered ViS"WW-mBFmM
congeners in which a nitrogenatom 0 OH

CHs

has been introduced to expanda

14-membered precursor-leads to an extended spectrum of action.



Physical & Chemical properties

Water insoluble molecules.
Occurs as crystalline powders.

Stable in aqueous solutions at or bellow
room temperature.

Unstable in acidic conditions and forms
internal cyclic ketal.



Mechanism of action of macrolide

Macrolide is a protein synthesisinhibitor:
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INHIBITION OF PROTEIN SYNTHESIS

Clarithromycin
hinds to 502 -REMNA and
inhikits formation of
peptide bond

Grawing peptide :

I 505
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3
RN'A. W S ERMA ~ Emythrormyein
ERNAC o binds to 508 r-RMA and
~3 ot (o i prevents moverment

v S along m-RHA
rr-RNA 2

Roxithromycin \M Azithromycin
changes shape of 305 interfers with the t-RMNA
-RRA and causes m-REHNA anticodon reading of

tc be read incorrectly m-RMHA codon



Types of macrolide

< Erythromycin




Source:
Isolated from 9[rept0myces erythreus

ys Ical
Yelbwﬁ é/PtiiPegrystallme powder.

Soluble in alcohol, slightlysoluble in water.
Stable at neutral pH.

* Dosage forms:

Oral and topical dosage forms.

Enteric coted and delayed realesedosage forms.
* Drug interactions:
Anticoagulants
Benzodiazepines



Uses:

[tis used in,
Streptococcal pharyngitis
Tonsillitis
Respiratory infection
Diphtheria
Tetanus
Syphilis & gonorrhoea
Whooping cough



Adverse effects

Abdominal cramps
Epigastric distress
Jaundice
Transient deafness
Hypersensitivity rashes
Hearing impairment
Therapeutic agents of erythromycin
Erythromycin ethylsuccinate
Erythromycin estolate
Erythromycin gluceptate
Erythromycin lactobionate




***Clarithromycin




Advantages

Cannot undergo cyclic ketal formation, sodoesn't
cause cramp in GI

Higher blood concentrations.

More lipophyl.

Lower doses with lessintervals.
Uses:

Atypical mycobacterial infection
Resistant leprosy

Toxoplasmosis

H.Pylori induced peptic ulcers



Azithromycin




**Properties:

1.Nitrogen containing 15-membered lacton ring
macrolides(azalides).

2.Stable under acidic conditions ,because it does not form
cyclic ketal.

3.Strongest activity against mycoplasma pneumoniae.

4. More effective on gram-negative bacteria.

5.Well tolarated.



Uses:

In the treatment of Urogenital infections caused by
N.gonorrhoeae and Chlamydia trachomatis.

For the treatment of respiratory tract infections.

Pregnant women infected with scrub typhus:
Azithromycin can suitable for doxycyclin.



Miscellaneous

Structure and Synthesis of Chloramphenicol
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PRODRUG




Introduction

* Almost all drugs possess some undesirable physicochemical and
biological properties.

* Drug candidates are often discontinued due to issues of poor
pharmacokinetic properties or high toxicities

« Their therapeutic efficacy can be improved by eliminating the
undesirable properties while retaining the desirable ones.

 This can be achieved through biological, physical or chemical means.



* The Biological approach is to alter the route of administration
which may or may not be acceptable to patient.

 The Physical approach is to modify the design of dosage form
such as controlled drug delivery of drug.

» The best approach in enhancing drug selectivity while minimizing
toxicity, is the chemical approach for design of prodrugs.



Definition

* The term prodrug, introduced in 1958 by Adrien Albert, relates to
“Biologically inert derivatives of drug molecules that undergo an
enzymatic and/or chemical conversion in vivo to release the
pharmacologically active parent drug.”

A prodrug is a chemically modified inert drug precursor, which upon
biotransformation liberates the pharmacologically active parent
compound.



History of Prodrugs

« The first compound fulfilling the classical criteria of a prodrug was acetanilide,
introduced into the medical practice by Cahn and Hepp in 1867 as an antipyretic
agent. Acetanilide is hydroxylated to biologically active acetaminophen.

 Another historical prodrug is Aspirin (acetylsalicylic acid), synthesized in 1897
by Felix Hoffman (Bayer, Germany), and introduced into medicine by Dreser in
1899.

» The prodrug concept was intentionally used for the first time by the Parke-Davis
company for modification of chloramphenicol structure in order to improve the
antibiotic’s bitter taste and poor solubility in water. Two prodrug forms of
chloramphenicol were synthesized: chloramphenicol sodium succinate with a
good water solubility, and chloramphenicol palmitate used in the form of
suspension in children.



Objectives of Prodrug Design

* There are three basic, overlapping objectives in prodrug research:

1. Pharmaceutjcal Objectives:
o To improve solubility, chemical stability, and organoleptic properties

o To decrease irritation and/or pain after local administration,

oTo reduce problems related with the pharmaceutical technology of the
active agent.



2. Pharmacokinetic Objectives:

oTo improve absorption (oral and by non-oral routes).
oTo decrease presystemic metabolism to improve time profile.
oTo increase organ/ tissue-selective delivery of the active agent.

oTo decrease toxicity and improve therapeutic index.

oTo design single chemical entities combining two drugs (co-drugs
strategy.
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» The awareness that the onset, intensity and Yuration of drug action are greatly
affected by the physicochemical properties of drug has promoted the
emergence of various prodrugs.

» Most of the limitations can be overcame by prodrug approach, but after
overcoming the various barriers, the prodrug should rapidly convert into active
moiety after reaching the target site.

 The design of an efficient, stable, safe, acceptable and aesthetic way to target a
drug to its site of action while overcoming various physical, chemical and
social barriers is certainly the utilization of the prodrug approach holds great
potential.
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Classification of Prodrugs




Carrier linked prodrug

Carrier linked prodrug consists of the attachment of a carrier group to
the active drug to alter its physicochemical properties.

“The subsequent enzymatic or non-enzymatic mechanism releases the
active drug moiety.

Active Drug

Chemical Prodrug Formatic&> [ J

4 ) Chemical/Enzymatic cleavage
i in vivo f .
‘ Inert Carrier Inert carrier




Bipartite
prodrug

* It is composed of one carrier (group) attached to the drugs.

* Such prodrugs have greatly modified lipophilicity due to the attached
carrier. The active drug is released by hydrolytic cleavage either chemically

or enzymatically.
* E.g. Tolmetin-glycine prodrug.

Glycine Tolmetin
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Tripartite prodrug

The carrier group is attached via I'inker/spac - :
M3 n - Hs H "
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Mutual Prodrugs

A mutual prodrug consists of two pharmacologically active agents
coupled together so that each acts as a promoiety for the other agent and
vice versa.

A mutual prodrug is a bipartite or tripartite prodrug in which the carrier
IS a synergistic drug with the drug to which it is linked.

Benorylate is a mutual prodrug aspirin and paracetamol.

Sultamicillin, which on hydrolysis by an esterase produces ampicillin &
sulbactum.

Parent drug Another drug Parent drug

l Mutual prodrug

. p ) . . . 1. ‘%7 Carrier

Biological action Biological action s D:t J’_I]‘ Linkage
l l In vivo

Excretion Excretion . .
regeneration  Angther drue as carrier




Paracetamol Aspirin
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Bioprecursors

* The bioprecursor does not contain a temporary linkage between the active
drug and carrier moiety, but designed from a molecular modification of an
active principle itself.

* Eg: phenylbutazone. Phenylbutazone gets metabolized to oxyphenbutazone
that is responsible for the anti inflammatory activity of the parent drug

 Polymeric Prodrugs

« Also known as macromolecular prodrug, the drug is dispersed or
incorporated into the polymer (both naturally occurring and synthetically
prepared) system without formation of covalent bond between drug and
polymer.

* EgQ: p—phenylene diamine mustard is covalently attached to polyamino
polymer backbone polyglutamic acid.



Novel Classification

» Type | Prodrugs
» Type Il Prodrugs

* Type | prodrugs are bioactivated inside the cells (intracellularly). Examples
of these are anti-viral nucleoside analogs that must be phosphorylated and
the lipid-lowering statins.

* Type Il prodrugs are bioactivated outside cells (extracellularly), especially
in digestive fluids or in the body's circulation system,



Type

Type |

Type Il

Bioactivation site

Intracellular

Extracellular

Subtype

Type IA

Type IB

Type IIA

Type 1I1B

Type lIC

Tissue location of
bioactivation

Therapeutic target
tissues/cells

Metabolic tissues (liver, Gl
mucosal cell, lung etc.)

Gl fluids

Systemic circulation and
other extracellular fluid
compartments

Therapeutic target
tissues/cells

Examples

Aciclovir, fluorouracil, cyclophosphamide
, diethylstilbestrol diphosphate, L-
DOPA,mercaptopurine, mitomycin, zidov
udine

Carbamazepine, captopril, carisoprodol,
heroin, molsidomine, leflunomide, palipe
ridone,phenacetin, primidone, psilocybin
, sulindac, fursultiamine, codeine

Loperamide
oxide, oxyphenisatin, sulfasalazine

Acetylsalicylate, bacampicillin, bambuter
ol, chloramphenicol

succinate, dipivefrin, fosphenytoin,lisdex
amfetamine, pralidoxime

ADEPTs, GDEPs, VDEPs



Applications of Prodrugs

0 Masking Taste or Odour
= Undesirable taste arises due to adequate solubility and interaction of drug
with taste receptors.

= [t can be solved by lowering the solubility of drug or prodrug in saliva.

» Eg: chloramphenicol palmitate is the sparingly soluble of prodrug of
chloramphenicol, which is practically tasteless due to its low aqueous
solubility, as well as it is hydrolysed to active chloramphenicol by the action
of pancreatic lipase.

= Eg:Ethyl mercaptan has a boiling point of 25°C and a strong disagreeable
odour. But diethyl dithio isophthalate, prodrug of ethyl mercaptan has a
higher boiling point and is relatively odourless.



NHCOCH.C|
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Chloramphenicol, R=H
Chloramphenicol palmitate, R= CO(CH,), ,CH,



0 Reduction of gastric irritati

Eg: Aspirin is a prodrug of salicylic acid is designed to reduce gastric irritation

O OH 0 OH
O (0] OH (8]
T =% 2
OH

acetylsalic ylic acid wrater salicylic acid acetic acid
{aspirn)
g lprodug |
Salicylic acid Aspirin
Diethyl stilbestrol Fosfestrol
Kanamycin Kanamycin pamoate
Phenylbutazone N-methyl piperazine salt
Nicotinic acid Nicotinic acid hydrazide

Oleandrin oleandrin acetate



U Reduction in Pain at Site of Injection

= Pain caused by intramuscular injection is mainly due to the weakly acidic nature
or poor aqueous solubility of drugs.

= Eg: IM injection of antibiotics like clindamycin and anti convulsant like phenytoin
was found to be painful due to poor solubility. So, prodrugs are produced like
2’phosphate ester of clindamycin and hydantoic ester prodrug of phenytoin
(fosphenytoin) an aqueous soluble form of phenytoin respectively.

b
Fosphenytoin 0
phenyt Phenytoin
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Clindamycin

S—CHy
OH

OH
Clindamycin-2 dihydrogen phosphate



O Enhancement of drug solubility and dissolution rate

* The prodrug approach can be used to increase or decrease the solubility of a
drug, depending on its ultimate use.

* Eg: chloramphenicol succinate and chloramphenicol palmitate, ester
prodrugs of chloramphenicol, have enhanced and reduced aqueous
solubility respectively. On the basis of altered solubility, chloramphenicol
sodium succinate prodrug is found suitable for parenteral administration.

* The prodrug approach is also made useful for better gastrointestinal
absorption.

 Eg: sulindac, a prodrug of sulindac sulfide being more water soluble with
sufficient lipophilicity, makes this drug suitable for oral administration

« Testosterone - testosterone phosphate ester
« Tetracycline - tetralysine
 Diazepam - diazepam L-lysine ester



R,S-sulindac prodrug

Reduction

Sulindac sulfide, active NSAID



0 En ¢ chemical stabili

» Chemical stability is an utmost necessary parameter for every therapeutic
agent.

 The prodrug approach is based on the modification of the functional group
responsible for the instability or by changing the physical properties of the
drug resulting in the reduction of contact between the drug and the media in
which it is unstable.

* Eg: Inhibiting the auto aminolysis, which occur due to capability of NH,
group of side chain to attach 8 lactam ring of other molecule, in ampicillin
molecule in concentrated solution it generates polymeric species of
ampicillin. By making hetacillin, a prodrug of ampicillin formed by the
reaction of acetone and ampicillin ,.ties up® the amine group and thus
inhibits auto aminolysis
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Pharmacokinetic Applications
0  Bioavailabli

> EDl F Oral Bioavailabli

= Various therapeutic agents such as water soluble vitamins, structural
analogues of natural purine and pyrimidine nucleoside, dopamine,
antibiotics like ampicillin and carbenicillin, phenytoin and cardiac glycoside
such as gitoxin suffers with poor gastrointestinal absorption.

® The prime cause of the poor absorption of these agents is their highly polar
nature, poor lipophilicity and/or metabolism during the absorption process.

= On contrary gitoxin, a cardiac glycoside has very poor oral bioavailability
due to limited aqueous solubility



 Absorption of water soluble vitamin was enhanced by derivatization of
thiolate ion to form lipid soluble prodrugs .

» Dopamine was made useful by making its precursor L-Dopa. Though L-
Dopa is highly polar, it is actively transported through specific L-amino
acid active transport mechanism and regenerates dopamine by
decarboxylation.

* Penta acetyl prodrug of gitoxin has four to five times more aqueous
solubility.

* To increase aqueous solubility esterification with amino acids is done.
Examples of such prodrugs are valacyclovir and valgancyclovir, which are
valine esters of the antiviral drugs acyclovir and gancyclovir, respectively.



HO
OH

L-Dopa

NH,

——
srn an’imne

HO
OH

“’"HO.KO J =

Gangclelovir

HoN ~CH- co- ‘K \I

Valganciclovir

Valacyclovir HC

Acvclovir




> Enl - ophthalmic bicavailabili

o Epinephrine - dipivalyl derivative

oLatanoprost and travoprost - isopropyl esters of latanoprost acid and
travoprost acid

> Enl : bioavailabili

o Mefenide - mefenide hydrochloride/acetate

> Enl  topical administrati

o Ketolac - Esters of ketolac



O ion of : boll

» Following oral administration, a drug must pass through two metabolizing organs
I.e., liver and gastrointestinal mucosa, before reaching the general circulation.

= Phenolic moiety, oxidative N— and O- dealkylation, ester cleavage and peptide
degradation are responsible for the pre-systemic metabolism of various drugs.

= Two types of drugs fall into this category.
= The first are drugs rapidly degraded by the acid condition of the stomach and the

= Drugs of second category degrade due to enzymes present in the gastrointestinal
mucosa and liver.



= Prodrugs may protect a drug from presystemic metabolism.

= Naltrexone (treatment of opioid addiction) and is readily absorbed from GIT
and hence undergoes Presystemic metabolism. Ester prodrugs such as O-
nitrobenzoate and acetylsalicylate increased bioavilablity 45 and 28 fold
respectively.

T

Propranolol Propranolol hemisuccinate
Dopamine L-DOPA

Morphine Heroin



N~CH,

morphine

N~CH,

heroin



0 Prolongation of duration of acti

* Drugs with short half life require frequent dosing with conventional dosage
forms to maintain adequate plasma concentration of the particular drug.

* In plasma level time profile and consequently patient compliance is often
poor.

* Prolongation of duration of action of a drug can be accomplished by the
prodrug . Prodrug can be formed by two approaches-

» Control the release of the drug from complex
» Control the conversion of prodrug in to the parent drug.

>

L)

D)

>

L)

D)

Testosterone Testosterone propionate
Estradiol Estradiol propionate

Fluphenazine Fluphenazine deaconate



O Reduction Local and Systemic Toxicity of

« An important objective of drug design is to develop a moiety with high activity and
low toxicity.

« Gastric irritation and ulcerogenicity associated with aspirin use due to presence of
free carboxylic group. Esterification of aspirin(R = alkyl) and other nonsteroidal
anti-inflammatory agents (NSAIDs) greatly suppresses gastric ulcerogenic activity.

» Another example is the bioprecursor Sulindac, as it is a sulphoxide, it doesn’t cause
any gastric irritation and also better absorbed.

 The prodrug Ibuterol is iisobutyrate ester of Terbutaline (a selective B-agonist useful)
in glaucoma. This prodrug, is 100 times more potent, has longer duration of action
and is free from both local and systemic toxicity.



O Sj ific druag delj

« After its absorption into the systemic circulation, the drug is distributed to the various
parts of the body including the target site as well as the non-target tissue.

» These problems can be overcome by targeting the drug specifically to its site of action by
prodrug design

» The prodrug is converted into its active form only in the target organ/tissue by utilizing
either specific enzymes or a pH value different from the normal pH for activation e.g. 5-
amino salicylic acid.

» Tumour cells contain a higher concentration of phosphates and amidases than do normal
cells. Consequently a prodrug of cytotoxic agent could be directed to tumour cells if
either of these enzymes was important to prodrug activation process. Diethylstilbestrol
diphosphate was designedfor site-specific delivery of diethylstilbestrol to prostatic
carcinoma tissue.



QO Sj ifi lj in Cl I
Directed Enzyme Prodrug Therapy (DEPT)

= Many chemotherapy drugs for cancer lack tumour specificity and the doses
required to reach therapeutic levels in the tumour are often toxic to other
tissues.

= (DEPT) uses enzymes artificially introduced into the body to
convert Prodrugs, which have no or poor biological activity, to the active
form in the desired location within the body.

= DEPT strategies are an experimental method of reducing the systemic
toxicity of a drug, by achieving high levels of the active drug only at the
desired site.



+ Antibody-directed enzyme prodrug therapy (ADEPT)
¢ Gene-directed enzyme prodrug therapy (GDEPT)

¢ Virus-directed enzyme prodrug therapy (VDEPT)

¢ Polymer-directed enzyme prodrug therapy (PDEPT)

¢ Clostridia-directed enzyme prodrug therapy (CDEPT)



< Antibody-directed enzyme prodrug therapy (ADEPT)

= ADEPT is a strategy to overcome the problems of lack
of tumour selectivity.

= An antibody designed/developed against a tumor antigen is linked to

an enzyme and injected to the blood, resulting in selective binding of the
enzyme in the tumor.

= A prodrug is administrated into the blood circulation, which is converted to
an active cytotoxic drug by the enzyme, only within the tumor.

m Selectivity is achieved by the tumor specificity of the antibody and by
delaying prodrug administration until there is a large differential between
tumor and normal tissue enzyme levels.



Drug
MAD ~— —= Enzyme !

-

ey <

-

- - Prodrug
——= Antigen Application of prodrug
_ q %
o

Drug
A

Enzymatic activation
of prodrug
L

Cell Death

Schematic presentation of antibody-directed enzyme prodrug therapy (ADEPT).
mAb-enzyme conjugate is given first, which binds to antigens expressed on tumor surfaces. Prodrug is
given next, which is converted to active drug by the pre-targeted enzyme.



Antibody Tumor target

Mitomycin C Lung
L6 phosphate Mitomycin C adenocarcinoma
Etoposide
phosphate . .
BW413 Etoposide Colon carcinoma
Doxorubicin Lung
phosphate . adenocarcinoma
L6 Doxorubicin




GDEPT, is a two-step process.
In the first step, the gene for a foreign enzyme is delivered to tumor cells.

In the second step, a non-toxic agent is administered systematically and
converted by the enzyme to its cytotoxic metabolite.

Enzyme Prodrug Drug

Cytochrome p450 Cyclophosphamide, Phosphamide
ifosfamide mustard, acrolein

Cytosine deaminase 5-Fluorocytosine 5-Fluorouracyl

5-Fluorouridine

Nitroreductase 5-(Aziridin-1-yl)-2,4- 5-(Aziridin-1-yl)-4-
dinitrobenzamide hydroxylamino-2-
nitrobenzamide




Enzyme expression
Delivery to Systemic prodrug administration
ta_gp‘l and activation
>

Gene Vector

i Prodrug
P W - T x N
Cell death ™~ Cell death
---------- - -
N .

Untransfected tumor cells
Bystander Effect

R <3

Schematic presentation of gene-directed enzyme prodrug therapy (GDEPT).
Gene for foreign enzyme is transfected to tumor cells, which express the enzyme to activate
the systemically administered prodrug



VDEPT is the term given to the use of a virus to deliver the gene for GDEPT.
VDEPT can potentially be used to enhance the therapeutic potential
of oncolytic viruses.

. .

PDEPT uses polymer-drug conjugates, drugs contained within a polymer
'shell' such as pHPMA and designed to be released only by a specific
enzyme.



= CDEPT is the use of Clostridia to convert prodrugs into active drug agents.
CDEPT exploits the hypoxic environment of solid tumors to target drugs to
tumors using anaerobic bacteria resident in the tumour to convert the pro-drug to
the active form.

® Solid tumours, in contrast to normal tissues, grow rapidly. As a result, the

cancerous tissues may suffer from inadequate blood and oxygen supply. Therefore,
clostridia can grow in tumor and destroy it specifically.

» [n CDEPT, a prodrug-converting enzyme expressed by a clostridial expression
plasmid converts a prodrug into an active drug form within the tumor.

= While the prodrug is the inactive form and can be administrated to the blood, the
products of the prodrug cleavage are highly cytotoxic and show their effect only in
the vicinity of tumor cells.



CONCLUSION

Prodrug design is a part of the general drug discovery process, in which a
unique combination of therapeutically active substances is observed to have
desirable pharmacological effects.
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orbzo‘lte‘s- rapldly mvade Irver ceIIs, iy

v b L

e EAn anophéles umosqLIut lmoculates plasme)dlum sloorbzmtf
' nfection. Clrcula}'mglsI

stage tlssue schlzonts.‘ mature m the I|ver Merozmtes are.su

from the Ilver and, mvade erythrocy‘tes :':'

- N
. Only erythrotg:ytlc panasites x;_ause cllmeal, mne55. Sexualfstag‘

develop |n erythrocyt\es.bbeffore bemg—taken up by mosd{u‘coes
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/ THERAPEUTIC CLASSIFICA'I

i e
: ' . [
T 1. Causal proph#laxm (plhmary tlssue 5ch120nt|eldes) ] ] |

|
- : A

. Drugs prevent the maturatlon of or destroy the sporozorte§

l

hepatlc ceII— thus prevent erythrotytrc mvasron U
. Prrmaqurne proguanllx 'f,.‘ o i-'j_'.‘-ﬁ,. / S
7l ) R I e S R ,.'

. Prrmaqurne for all specres Of malarla but not used/elue to |

. Proguanll—*pnmanly fo;r P Fa/aparum and: no‘t effectrve agc

actrvrty) rapld development of reﬁstance - -

2. Supresswesprophylaxw' f—-f AR f--‘»,~'f:1';"f’“- :

. Supress the er‘ythrocytrc phase and thus a.ttack of malarlal fe

prophylactlcs_ s e

S —

« Chloroquine, progtué'n'r"l',. mefloqnine,dpxyc_y'clin_e.;" |
< N/
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+3./Clinical cure ETythrbéytwcfSchlz?ntlacles ity I‘] ]
\,.)" Iln[

i I L

|
|
» Erythrocytic sahlzontoades are. usetho tefmmate epméodes o
|

L- - o -

« Fast actmg high efﬂcacy drugs e ;'__.f _f:-‘.-‘ i
. Chlorqu|r1e qumln\e meﬂoqume Ahalefantri/n-e artemicm

| A B o 2 S e L PO SO “
* " Used smgly to.treat mal*arja fever : / -; 8

. Faster actmg preferably used in faIcnparUm malafla wher«

,,,,,

may Iead to death even |f para5|te§ ape clear from blood

o
e

Slowactlng Iow efflcacydrugs ' - fi--f',% :

—_— L=

- -

. Proguaml pyrlmethamme sulfonamldes tetracycllnes

« Used onIy:|_n‘ combma_tl_qn Rt
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* 4, Radical curatlveS'

* Drug attack e*oerythrocytlc stage (hypnozmtes) glven W|th c
the total eradlcatlon of the parasrte from the pat|ent 3 body

-~ ',»-JJ

. Radlcal cure of the P. Fa/crparum mafarla can be/achleved by
FA — %

* .For radlcal cure o‘FP l//vameectlon prrmaqume an/d progu

5. Gametoudal Gidp e .'. S T

Ay
E
o - - -3 - 4

. S

S -

e Removal of ma[e and female gametes of plasmodlaffornr
blood i i »‘;~;u e

* It has no beneflt for treated patlent -

* Primaquine and artemlsmms are- htghly effectlve agalnst

o

species
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CHEMICAL CLASSIFICATI(
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|Classes |
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I A’rv—'amin,.o'qui.nl'o.l‘ivjh.é's:_"iu" | Chloroqume (CQ) amOdlaqunﬂ«

. W 5% Plperaqume { ‘ 1
2 Qumolme methari'ol M_e.ﬂoqwne_ / }
3 Cmchona alk‘a-told . Qumme éuh@mé ' / "s,: :
m Blguamde ":‘:f \F 3 'PI’-OguanIHChIOjOguamde)

_5.. D_|ammop‘yrrm1dine X

-

- I' e

'_ Pyrlmethamlne -1 :::';‘._t..f:. f'_‘f z

6. 8 ammoqumolme

i Prlmaqume tafenoqume

% Sulfonamldes and

stlforre > .~ - g-_-_;‘

-Sulfadoxine; sulfamethopyrazn

_ dapSOﬁE Lo

8. Amino a|COhO|S’ ‘

—

Halofantrme Iumefantrme

9. Sesquiterpine lactones |

il
er, arteet|

Artesu nate, artem
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| /! CHLOROQUINE: .

ki ity S D ] ® e i) [
-« P l 1 |
~ « It'has actjvity Elig?instl Le blood stages of! /;/a;mod/u)n ova

susceptible strams of P l//vaxano’P Fa/C/parum A "*«

. Wldespread re5|stance |n most malarla endemlc cot,mtrfes has Ied

use for the treatment osf p Falcrparum aLthngh |t re’}/nams effect|

P. Ovale, P. Ma/ar/ae and, m most regmﬂs—na |//vaX~Lj'f._-'i-‘ / i

. Mechanism of a_ctlo_n:—- Tl M Tt i

Binds ‘to andlnhrbitsdna 'and-rng polyrperaée‘,f.in.te‘r'fere's:\‘/vi
hemoglobin uti'liz,ztt_i'on by parasites;-inhibits proStagIan.dih.effe,cft
The parasite digestsf'-'the\.'human'_her‘r[dgjbbin' in or'de_.r"_.t'c‘)' get -

problem here is that the heme part of hb is tdxit'tothe parasite.

.,\'_j\-/
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To overcome tlhIS obstacle the para5|te has developed an enz)
L

polymerization olc heme To form msoluble crystals Called h<

A ‘ A . . L
‘.4 4 l '

collected in vacUoles s .i_'; ~ - ;'._-.t.‘;*‘ et ;‘

l

Chloroqume enters para5|te cell by 5|mple drffuswn Cth‘rOQl

protonated as the d1gestlve vacuole iS known to be a/gdlc (pl

then: cannot leave by diffusmn Chloroqume |nh1b|ts polymeru

-
£ -

accumulatlon of heme ’_.'7‘ - i e i

[

Chloroqume blnds to heme (or prto form what |s known as'
complex, this complex |s hlghly toxic to the cell and d|srupts r
Action of the toxic compound results in celI Iy5|s and ultir
autodigestion. _‘

=N N’



MECHANISM OF ACTION
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S ; a Hemoglobln _.—..--Globln utlllzed bv:' RO
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parasite digests the host cell’s To protect itself, the
hemoglobin to obtain essential 3 parasite ordinarily FLASMODIIN l
amino acids, polymerizes the IN RED BLOOD
heme to nontoxic CELL
2 The process releases large hemozoin, which
amounts of heme, which is sequestered in

is toxic to the parasite,

the parasite’s food
vacuole,

Amino acids Accumulated hame
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i THERAPEUTIC USES‘

Al | :
lics HEPlATIC AlMé)EBIASIé J L ] ,I'. i

- 4 ) B )
i | a2 c . i 4 |
. . . . ‘ | I |

2. GIARDIASIS B gaar Y el D

3.7;. 'CLONGRCHIS SINENSIS —/ DR

S DlSEOIDNLU P—UQS--ERYTHEMATOSUS e

36.-j i__CONTROL MANIFESTATION OF LEPRA REACTlON’

7. '\,‘INFECTIOUS MONONUCLEOSIS
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= Less toxic, properties. &uses similar -, 40
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As effec‘ti\'/e a’s 'Chlb.i%o'the'_: T T T

. = - - “d : K .L .‘:l
. Pharmacologrcal acnons 5|m|Iar-_ = U i /
- Chloroqume reS|stant str.ams’ may be effectwe iy 4 .

Adverse events GIT headache photosen5|t|V|ty, _rarery agr

—_— L=

Not recommended for prophylax15~ o
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. Contra\'indica‘tiﬁns: " ‘ ST TN  |' I']’ | |

1.Psc')r'|a5|s,of'p.or.phyrla. S e et s B

AT 5 » bk et o ks . -
.l. ' . . .. ] L I3

2. V|suaI f|eld abnormahtles OF myopathy

h . - ‘ ] " - 4

3. Ca and mg conta[nmg antaud mlerfere Wl‘th {bsorptyon

4. Used W|th cautlon m Irver dlsease or neurologlc or hemat<
B b '»; SRS - _ ."““ G ‘4‘* W
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| | ' Dialkylaminoalkyl side chain
|, 1. 2-5 carbon atoms between the nitrogen atoms, particula
I | 1l-methylbutylamino side chain is optimal for activity as
% . 1*2. The tertiary amine is important.
| 3. Introduction of unsaturation in the side chain was not d
.| . 4. Substitution of a hydroxy on one of the ethyl groups in te
s 1. (hydroxy quinoline) generally reduces toxicity and incre
+. |- concentration. This is one of the metabolites of chloroq
5. Incorporation of an aromatic ring in the side chain e.g. ir

~gives a compound with reduced toxicity and toxicity.

.
d . .
é boda @
- .
'y 2
° |
4 ' > - = = /
A s 4 A DR -
Ly . .
» - -
"B b o« . -
e

Introduction of chloro
group at this position is
optimal for activity

: .‘~‘-Introductic
| *'group at tt
. reduces a

d-Isomer of chloroquine is somewhat less toxic than I-isomer
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P B L QUINQLINE—METHANOL

g

|
; [

“ » Mefloquine, IS| marketeFI a's thel RS—/somer ". '. il ]

-

[ |

> Mefloquine's effectlveness in the treatment and prophyIaX|s o
malaria |s due: to the destructlon of the asexual blOOd forms;o

the  maldrial- ﬁathogehs that aﬁ’eet humans,, P/asmod/w

PR T .

falciparum;. P. V/vatx P ma/az’/ae P ovafe b R -:":

> Used 'in chloroqume«vresmtant Strafns™ of P fa/C/pa'/{um an

other specnes \‘ 5_' T ",_‘i‘-,f-"‘”_“_f.fj‘,‘_-""

b"' o I v -

> Has strong bloed SChiZOI’ltICIda| act|V|ty agamst P. fa/CI;oarw
and “P. VIV&X |t |s not actlve agalnst hepat|~c stages C
gametocytes. REE )

Adverse effects - T ) _—

v Mefloquine is bitter-in taste

v At high doses: Nausea, vortntmg, dlarrhea abHJmaI\p.aJr



CON"T RArN DICATIONS

I
.I[ r 1 11 I

. Hypersensnltlwty to Lneﬂoqdm.e related compounds](eg, q
or any component of the formulatlon prophylactlc use: |n ¢
of selzures lor severe psychlatric dlsorder (mcludtng actlve

depressron generalrzed anxrety dlsorder psyc[:r651$ or 5ch|

Drug mteract;ans : ~~’-if_‘»'-;’ e e '3"‘?';fij".-'i-'--;//,.:j:A?,; '

. Cardlac arrests a'fe' poss~|ble |f'mefloqume JS taken c‘oncun

qumldlne e e S ?j-'-_;-’.-’Q
Uses T SOl A

- Effective for mUit’idrAu.g resistant p. Falciparum ‘
. However its use is restricted due to its toxicity, cost and loi

= Nt
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Qumme. R,=0CH;;R,=-CH=CH, ;
Quinidine : R,=0OCH;:R,=-CH=CH,:

. Cinchonine:  R,=H;R,=—CH=CH, ; (+)
% i Cinchonidine : R, =H:R,=—CH=CH,: ()

N .
- 3 e . - '
T r -r - = - . s aha _4. vl L . "
.- - - e -~ om—— = ot - ‘ .
. gl P Hiw S S = o0 _.___._._.. Aa .
L » - —— - > IR, = \ 4 4 L
k . ‘4
S . - - - - . 3 v
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- - , . i » - -
...... - = - - ..4 4 ‘
e

. Qumlne is a /—ISOmEI"Of "alkalmd ebtalned- from cmchona bark a

-

- - T ——

(antlarrhythmtc) |s |ts a’—lsomer e = 37 : -;‘?;"j.'.'.;-f""-_,

w'ed

« An’ effectLve erythrocytlc schlzon.toude as suppresslve and U

termlnate attacks -of. V/vax ova/e ma7ar/ae sensmve fa/aparun

- . . -

more. tOX/c than ch70mqume e ————

o - = = -

. Moderately effectlve agamst ﬁepatm-form%pre exoerythrocyte and

e —J \J \J



SAR Of Quinine™
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J ,‘(TModification of the secondary alcohol atC-9,$ oL SR AN SO RO

. |+ through oxidation, esterification diminishes .- {." .« = = T 70 Ty
' activity. T R, o AN

| . |* 2.The configuration at positions 8 and 9 affects ool - .
: the juxtaposition of the hydroxyl group and ‘ Assym metry ¢
| | the non-arom atic nitrogen atom , a relationship LUy ] for antim alarie
. that is associated with antim alarial activity.

| 1 T i S TRk 1 T i, T
b 8t ‘l‘ ] o %3
LA ' .".‘ .; .
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- e
J o T s
. e s
oy S x N O
S 134 -
. [N . afete o2, e
o AT A . i
. “ -
e 2 . ‘;.- S
» -
2 ™ - + H
S G = I Activ
- - .
% .- 47 Introc

essential.

R eplacem ent of methoxy group by ahalogen,
especially chlorine, enhances activity. |
Afurther increase in activity resulted from

the introduction of a phenyl

. It was discovered that high
phototoxicity could be attained by blocking
position 2' with a trifluorom ethyl group, afinding

Kthat eventually led to developm ent of mefloquinej \ G }

| = q o ,‘71_-_ i - d : _1'” :",;pOSiti
: / Quinoline Ring 2 ;

. Presence of methoxy group in quinine is not e3fs '_ o ERit SO TR

group at position 2'.
activity without
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v It is'an early example of a prodrug | o 4o 0 T

v It is a slow- ac:tmg erythrocytlc schlzontGC|de Wh*ICh also ,'-

inhibits 'the ‘ preerythmcytlc stage of P )ﬁar/C/ﬁarum
Gametocytes expesed to proguanll are_not kﬂled b/t fall to

develop properly |n the mosqulto T—r -4‘{7"‘;;:

AL

vt s cycllzed m» the Jaody -1 - a trl.azme derlvatlye
(cycloguanll) whlch ]nhlblts plasmodral DHFRaS"e

o
v

preference to the mammallan enzyme ~

v' Resistance to proguanll develops rapldly due 0 mutatlonal

changes in the plasmodral DHFRase enzyme:

-
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Cydloguand (active metabolite)
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of anti folates
Sulfadoxine
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Sulfamethoxazole
Dapsone
Pyrimethamineg

—_—
- ve
—
- -

Dihydrofolic acid
Dihydrofolate reductase |
Thymidine
Purines
DNA

Tetrahydrofolic acid

r

Para-aminobenzoic acid + Pteridine
Dihydropteroic acid

of

Z 0%

.:;.

(" e i
Dihydropteroate synthetase

r
%

.

Dihydrofolate synthetase 1
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| 5'\‘1' ‘;: Trimethoprim . ,‘—f'..-{:'_-‘ )
v Slow actmg erythrocytlc schlzontqude e sl j‘. ‘-'.g- (i .;.:’_

v Direct |nh|b|tor of plasmodlal dlhydTUftﬂate reductase (DHFRas
4 Conver5|on of d|hydrofollc aC|d t(}tetrafohc aud 1S, mhlblted

v High doses Ihh]blts Toxop/asma gona’/

v’ Resistance develops by- mutatlon in DHFRase enzyme A
v' Diaminopyrimidine- more potent than proguanll & effective

forms of all species. ' s : \./ )
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e’ Byrimethaming:, . 1 e 8 o R ey
" Adverse elffectsl " Pt iy |
- Occasiona!f‘}nau'seé_anjd.-'r-%t's.he"é'.f" s p e R
. Folate' defie‘i"en'-c;‘r:ere‘.:"‘--. 2z L 0

W R SR TR

. Megaloblastlc anaemla and granulocytopema Wlth h her de

. Can be treated Wl’th_ follmc aC|d Vas ~‘;'.-_i§-*jf_'jj.

. Combmed W|th a sulfonamlde (5719)—0‘r dépsone for treatme;

malarla "}'_Tj"_’._fl'-??:ff T R ]



apr SULFADOXINE PYRIMETHAM

| l
| « o d
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Sequential bIockade‘ o Gl B AR, e shey st

Sulfadoxme 500 mg + pyrlmethamme 25 mg, 3
tablets once for acute attack . il S ; oF /

A :»':’:"“f A i R T
Not recommended for perhy1aX|s _‘_-——__f_-' SR

Effective blood Schimntoude. agamst p/asmad/um‘

~
o W oo - —

falciparum -,.;_"j%j.'-_‘;';f."; e —

-
-~

Treatment and prOphyIaX|s of fa/C/parum malarla

resistant to chIoroqume e | s

|

Dihydropte
syntheta

Dihydrofo
reducta:
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& « Mild GIT uloset | ‘ L l--, N TR ,] ]]. e
‘ n ! TR 1 TR 7 ol s L iy IO B 2 5
. Megaloblastic a,‘nem'ia,'.bon'e h"ia'rr'ow‘d:epl'é:tion", Y A "".‘
. Rashes urtldarla setum S|ckness _drug fever D e
TR : /-:;:..-. P78
A 4". . ;
. Exfollatwe dermq,tltis Stevens Jcrhnson‘ syndrome S
G M T T T e _‘./’;,.'-‘ s
° Nephrotoxmtv ,,lﬁi"*élf;f:'-.- i 1.'-‘7--;1-"1'7'.';‘2”‘.

Uses: T;i_ Ay SR s TR
« Single dose treatment of uncempllt'ated chToroqume fe5|stant f'aIC|

 Patients. mtolerant to chloroqume

« First ch0|ce treatme_nt for tox_op[asmosify
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Primaquine: | | ‘ e R LS I TS
[ L | il - ll 15 : i I A 1.4 S {
« Itis the onIy 8- atmnoqulnolme m cI|n|ca1 use Sl -‘, 135, [

o Itis Iargely used to- prevent relapse of p Ovale and Pt Vlvax m

J

dormant hypnozmtes ancl |t also has act|\7|ty agzunst the pr

and gametocytes of~P FaIuparum - /

LL . -4
a, = 2 fhe- .

o Itis not used for prophyTa:qs Its spectrum of actl\nty is one of

currently used anttmalanal drugs be+ng—md‘cated oni—y for exo

malarla f:": o T = ol R

Mechanism of eetnen pnmaqume »

* Not clear, its converted & produces actlve oxygen mterfere W|tI

mitochondrial function” =~~~ = &y - }
: : : (
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Uses ofprijmaqu'liné | ‘ PR AN \
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1.'Radicali€ure . e i e S LR s il B

A ‘." . Apl e Y ‘m R i T '_-‘. : 4 ; o f ' I
A) P.Vivax & ovaIe RS Gl S g e e
« Given.in acute attack or th-roughout mcubatlon perJ,ch &
. Prevents reIapse f;_ i,-_“,"i;;‘,-,;'{‘_ . Zv"-"-“:j f'_:_‘—'_._. -:‘-"—“ e / ’.";= ;

Pr@phylaetlgally before & after-leavmg the enderruc area to eradlc

N

- Effective vector control [S possuble or used in areas of Iow tran5|

B) faIciparum. malaria':~'-. :; R

« 45mg with chIoroqulne used I|ke gametoc*dal & cut down t

effective control is needed el Ao -

Nt
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Adverse drug reaction T e e SR BN e R T bow
-

|| ‘ SRy R T N | | (] l

W | TherapeutiG doses: "'l 0 g h v ™ e ) " T !
. Haemoly5|s & methaemogIobmaemla-commonly seen m g6pd de‘
. Causes nausea he‘adache eplgastrlc paln&abdoml-r}al cramps or

‘ .\ ,~ L - — %

»_.-

Rarely Ieucopenla Iéucocytos;s*& ag’ranul‘ocytosm _‘ /

--------

- .

Precautlon = prrmaq'ume S 2 el L ‘_:

L ol -'.'s' 5 . -

- - -

Should not be given durlng pregnancy because fetus |s g+uc

dehydrogenase(g 6 pd) deﬂuent PR f__ E AR,
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* ' The artemisinin s'e‘rle's ire 'the newest‘ =P

--_currently used, G ;}L.-._ r.f?’,-# f: .'.'-':-_'.l ==
‘The parent compotqnd aTtemlsmm is

-a natural pfoduct extracted frorrrt'

| ) T i LA - g - " DAL i AT

r y . - s TR Wy is WL e -' s g PR
b~ ’ L - - v . - - 1 .-
? ’ y | ' '

o 9 SESQUtTERPINE LACTOI\

|.' || | | ] |-
e _ s ,I5LANT ARTE
of the antimalariat "ql-rugs -kan-d A £

strudturally unlque when compare_d |
W|th the compourkds pre\nously and*‘

~'---

“‘ Ls; . F ’ - - - --w._-

‘ -

dry Ieaves Qf aftem/S/a annua (sweet
b ‘\

wormwood) ':f_.‘..i;;‘, o -..l <2

All of the compounds glven |n f’gur

are actlve agalnst the plasmedlum

genera that cause malatla b
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. . * The Igey structure characterlstlc

appears to bé a “trlo#ane c0n5|st|-ngJ
- HaC

of the endopéromde and dloxepm

-

OXYGENS, .. i i e i T = s

) Al ’ . -
I A a.‘. > . o

* Note t"hat-:- ‘-hf-‘;\stereochemlstry at :

posmon 12 |s not cmtlcal Vf'_.._—__‘ -

‘ -

,,,,,

used in malarla "\';_‘_’_. - ._7 e _‘_

HyC

1. Artesunate----_» .j_;_“}‘;,g T Te |

Artemether .« <. -

\ ] SR I - ] Artemether (oil soluble) R = CHs
Arteether e e e e Artemotil (oil soluble) R = CHoCHs

A woN

Arterolane BER i = -

N
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4 e MECHANISM QE ACTION - -+
A, S R o B e e R e SO IR R ARG i (R
|1' lll S i '||] l
¢ These compounds .C(pn a'ins enHo’peroxifde b.ridge. ot b
— Fi L | ' :
. Endoperoxrde brldge ~mterac“cs wrth heme ln parasrce p ‘i‘d

Heme |ron cleaves thls endeperoxrde-brldge / e

There is generatlo.n of hrghly reactrve free radlcals ,Whlch

membrane by covaTentlx bmdmg to membrane pro’cems

,,,,,

= % — == . i J :

A N

ACTIVATION ALKYLATION

Fe E 3
(free or R R-©
heme-bound) frea radical :
s drug-proteir

electrophilic intermediate

artemisinin
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,f"j
" They act rapldly, k|II|ng blood stages oF alI ptasmodlum sp.ecr
4 l O ? ;
parasite bloﬂnass \ { L L || (U ANy R
- | i l i ‘ '.s.l..' "- _.,‘.‘,4' i l"n‘l : jIVl,l‘| n'
. ArtemisininS‘-..have"the fa.st“est pa-ras-ite -cJeara-nc‘e t.imes" of any:
LI - - 4. ‘“i v, i

Artem|sm|ns are actrve agamst gametocytes the para5|te fc)rr

mosqmtoes aneLthelr u“Se has been assoc1ated w/th reduced

« Safe & 10 100 tlmes~ potent comparea* to other antlr’n/larlals
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| ANTIMALARIAL ACTION '
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ARTE'MI$I'NIN;IrBASED_-COMBi:NATfON"Illl
| | 1 15 [ O |

In. general, ar;emlsmlns should not be; used as a .smgl'e

emergence of drug r.e5|stance and to avond the need for pr-ole

Artemlsmln ba‘sed comblnatlon thetapy (acts) cémblne the h
acting arteszmPns Wlth a longer aetlng parIner to protecl

re5|stance and to faahtate dosmg convenlence /

\ ~ }“-h- -“n
» - ‘ .
b\- . .p~ ’

Acts are typlcally» admlnlstered for 3 days and are often ave

=l y
SR

hlagess Dol T ST s

Four acts are. fecommended by the -who- for ﬁthe...treatme|
malaria: - arteméther-lumefantrine, — artesunate-amodiac
mefloquine and artesunate-sulfadoxine-pyrimethamine. |

YN
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S ARTEMISININS

l [ i ' | 1
Intravenous |artesunate is useld for thetr‘eatrhent of set/ere me
| ﬂ ‘ 1 o sl | l

It is superlor to qurnlne. fdr treatment of sev"ere maIarra wmh
- =3 ‘.'.‘ ‘..".‘A.. vd

para5|tem|a and reducmg mortalrty J-_':'_‘ G g R
. h = s . ‘ Ja . A - '. A ‘A.

Given the short half Ilfe of artemlsu:uns Jntravé‘rous therap

by a Ionger actrng agentonc,e the-patrent is able to to%’erate o

\ - - /" -“n

If used alone (V|a the parenteral rectarﬂ_or:or,al, r_out,e),:e

admlnlstered for 5 7 days ' -'j o e L Sl

Treatment ‘f',or\_ Ie.s..s _than 5 days._resrults_, in ."r_ecur““rentljparaSit

after therapy due to the very short duration of action,-rather

resistance. g
g \ /’y ’
N
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! ' | T B e o
oo Artemlsmms are generally WeII tolerated L B ,
- ' . | ‘ Il
s Type 1 hyperslen5|t|V|ty\ to, the artemlsmm coMpounds hlas beer
A . i |

« Adverse effeets Of orally admlmstered ar‘temlsmms deh

neurologlcal abnormalltres (nystagmus and dlsturbances m bc

resolved WIthout Iastmg s‘equelae _4/ !
Advantages of act {; s / 7
. Rapid cllrncal and |aara5|telo§|cal cure ‘dﬂ_ a"j o
« High cure rates(>95‘/) and Iow recrudescence rate | 8
- Absence of para;s.ite'-resli.star_lce =
» Good tolerability p‘retifle“ = e

Dosing schedule is simpler =~ - I Rt



J g ARTESUNATE SULFADGXINE+ PYRI

e . AS=S/P)

& « First ||ne drqg for unqomphcated fa/‘apa,rum malan]a I ]

-

* Not effectlve AQamst multtdr’ug res+tant stralﬁs whréh are |
S/p : . ",‘l"“, ‘}’ t ;._.". I ‘.‘.‘ ,‘.' .“ o 11""

nghly effect|ve and well toleratecL m—uncompljcated Ifa[ﬁfparum

3 Artemether~— ILum @?fatmm (AS/ LF)

v Cllmcal efflcacy 95 99% ST RN o e LS -‘ _..»;,f
v Must be" admmlstered W|th fatty food or mrlk fo~ a]low absor
adequate blood IeveI of AS/LF = E o

4 chkly reduces paras1te blomaSS‘ resolvesymptoms prevent recrul

gametocyte populatlon - = : B

= o : 3 . 7' : o - i :
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\/ & DlHYDROARTEMISINlEHDIrIIA)—PLPERAQUINE
, + 'Used in dose r?tlo of 8 1‘ for multldrug re5|stant p/asm?d/ﬂm fa/c?

O PO l. - lan

« Good safety profule and even tolerated by chlldren (>98% response
|

5. ARTESUNATE—AMOB!AQUQNE(AS/A@ TN 1

. 42 A ' . .
‘h '4 ,.I‘J.A ll‘

» First I|ne therapy of uncotmpljcated f_fC/parum ma}arta

-To be taken twrc;e daily for three daytreatment | / 3;_’;
Other recently developedACT are '_' ‘- =+ '-;.f' ,

6. ARTEROLANE- PIPERAQUINE = =

- . *q s I.

. Acts rapldly~ at all stages of asexual schlzo.geny of malarla

multldrug reS|stant P Fa/C/parum = Tl f__‘
7.ARTESUNATE-PYRONARIDINE - - - -~ =l o
« Under clinical trlal f': == = ___ e st



gl O NAPHTHYRIDINE“

. | | .
> Newer drug from Mepaqrnlue develolped in chma ARy ] ] U

od i i i
— 4 ‘ i ! | ]
4 '

» Mechanism S|m|Iar to chloroqume PO '_ SRR b

> High effectlve erythrocytlc schlzgntlmde,- effectlvev ag‘amst A

chloroqume sen5|t|ve & re5|stant VIvax & fa'ltlparum rﬁal:a |a

> Slow onset & Iong aqration ef amorr concentrated, rn RBC

.'d
La . u

.' e = -*, = ., '1---'- -‘:/.:‘ : ' H4{C
3 = 2 o 2 M Tt i " A

> Water soluble t] /2 7days il i e Rt
> Orally.&: parenteralty used vv‘eil-to1e'rated PR
> At hlgh dose used arralge5|c/ant| pyret|c — ».,- SOOI “r 2
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v' Hydroxy haphthoqaumohe ant|para5|t|c drug actlve 'agéu'hst aII, B A
K L . CoL . Lo e KE . y I A\ e I
Plasmodium speges e, BT, e Clduthe Wi

&

v Rapid actlng erythrocytlc schlzontoc+de &- Inﬂmblt& pre—

— - * o » ' J

erythrocytic: stage of falapar"um e T A ':_‘/ i '::' o

l

v.-Also actlve agamSt ‘pneumocystls JIFOVGCI & Toxoplasm§/ | )
gondii. . . \\‘ ‘- _ e ‘I y
v Comblned W|th proguéﬁli-Where rts reStstant re,d.uees relapse
& which is. synerglstlc B o ST N .-f‘.

v Collapses mltochondrlal ‘membrane = _ ‘interferes - “with -

cytochrome electron transport.- ; ) )



12 ANTIBIOTICS
t 1
Y i L1 LT : |
Tetracycllnel& doxyi.:yclme iy = f;"‘ i .J ]]“

— - 4 \ ‘ i : J | ]

> Erythrocytlc schlzon'ts are mhlblted byall malarlal para5|te

>Tetracyc|me us.ed m combmatlothlth qwmne *m treatm

resistant as weII vwax malana '_'-';_j.‘,- jjf’:;;, -}f : ﬂf?.
> Avoid in chlldren & pfegnant women. |
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chloroquine resistant P FaIaparum
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