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@ Artemisinin is the active principle of
the plant Artemisia annua(qinghaosu)

@ Fast acting blood Schizontocic

NOBEL PRIZE IN MEDICINE 2015

The Nobel Prize in Physiology or Medicine 2015 was awarded with one half
jointly to William C. Campbell & Satoshi Omura & the other half to Youyou Tu.

Affect all forms including multi-
drug resistant P. falciparum

@ Short duration of action

@ High recrudescence rate

@ Poorly soluble in water & oil, can only be used orally \



http://www.ars.usda.gov/is/graphics/photos/apr98/k8027-2.htm
http://www.ars.usda.gov/is/graphics/photos/apr98/k8027-2.htm
http://www.google.com.eg/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjHyZm7r53QAhVsLsAKHb2nBh4QjRwIBw&url=http://www.tumblr.com/tagged/but-with-malaria&psig=AFQjCNFR8CmIvkxQRak25SfyM5NG6UW-cw&ust=1478838611686480
http://www.google.com.eg/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjHyZm7r53QAhVsLsAKHb2nBh4QjRwIBw&url=http://www.tumblr.com/tagged/but-with-malaria&psig=AFQjCNFR8CmIvkxQRak25SfyM5NG6UW-cw&ust=1478838611686480
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MECHANISM
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ANTIMALARIAL DRUGS

CHLOROQUINE

Potent blood Schizontocide \

Active against all forms of the schizonts (exception
IS chloroquine-resistant Pf. & Pv.)

No activity against tissue schizonts \

@ Gametocide:-Against all species except P
falciparum

[from lowa State Univ. Entomology Image Ealleul]"
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‘ CHLOROQUINE \

MECHANISM OF ACTION

Tbepmsnedgeﬁsthehoacm aroptot«tmltthe

: : : PLASMODIUM Chloroquine prevents the
Malaria Parasite digest mm'”‘“"“““‘“ e wioncro | L meratr b
host cell's Hb to obtain - | resutsinlyssofboth th

. : a mﬁiﬁﬁﬁﬁ““ tssequmévedln parasite and the red blood
amino acids lstonctothepnsle the parasites food

Heme is released ¥ Toxic
So parasite detoxifies it by
heme polymerase %
Hemozoin (NonToxic) &
traps it in food vacuole







‘ CHLOROQUINE \

ES[STM@E __ Chloroquine
____ ?M‘AAAAAA Z

Resistance against the drug Y
develops as a result of mutation A

of the chloroquine resistance ' - alb
transporter (PfCRT) | |

[PfCRT enhances the efflux of | s 3
chloroquine from the food Vacuole b >

VaCUO|e Chloroquine Excreted




(original image provided by Steve Aley)



|QUININE |

|@ The main alkaloid in cinchona bark \

@ Potent blood Schizontocide of all malarial
parasites & weak gametocide for vivax & ovale

@ Depresses the myocardium, reduce excitability &
conductivity

@ Mild analgesic, antipyretic, stimulation of uterine
smooth muscle, curaremimetic effect



http://upload.wikimedia.org/wikipedia/commons/6/66/Cinchona.pubescens01.jpg
http://upload.wikimedia.org/wikipedia/commons/6/66/Cinchona.pubescens01.jpg

HARMACOKINETICS

B



http://www.google.com.eg/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi28OathMzJAhUKWxQKHXQDBh8QjRwIBw&url=http://lookfordiagnosis.com/mesh_info.php?term=malaria,+vivax&lang=1&psig=AFQjCNH81IsPHaw359RmnvFcb4_l9xeYwg&ust=1449655264973498
http://www.google.com.eg/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi28OathMzJAhUKWxQKHXQDBh8QjRwIBw&url=http://lookfordiagnosis.com/mesh_info.php?term=malaria,+vivax&lang=1&psig=AFQjCNH81IsPHaw359RmnvFcb4_l9xeYwg&ust=1449655264973498

‘ QUININE \

‘ \ . . P-glycoprotein
Quinine
‘Same as chloroquine\

Like chloroquine by mutation of chloroquine
resistance transporter, also increased
expression of P-glycoprotein transporter




‘ QUININE \

@ Cinchonism ¥ (tinnitus, deafness, headaches, nausea & vie ~ ~

[ ©Abdominal pain & diarrhea |
hypoglycem
Rashes, fever, hypersensitivity reactions \

[~ TV % neurotoxicity % tremor of the Tips and |

limbs, delirium, fits, stimulation followed by
depression of respiration & coma



http://www.google.com.eg/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjp2JOt5ZrYAhWHuRQKHbueDfoQjRwIBw&url=http://www.dpsgproductfacts.com/en/allergens&psig=AOvVaw1ZSALkC7deHMU3bdRXXKjj&ust=1513934921953723
http://www.google.com.eg/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjp2JOt5ZrYAhWHuRQKHbueDfoQjRwIBw&url=http://www.dpsgproductfacts.com/en/allergens&psig=AOvVaw1ZSALkC7deHMU3bdRXXKjj&ust=1513934921953723

[QUININE |

CONTRAINDICATIONS

@Prolonged QT Interval \

@Glucose-6-Phosphate Dehydrogenase Deficiency \

Myasthenia Gravis

@Hypersensitivity

@0Optic Neuritis, auditory problems

@Dose should be reduced in renal insufficiency
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https://www.google.com.eg/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjP0f_sgMzJAhUEaxQKHYkACkYQjRwIBw&url=https://en.wikipedia.org/wiki/Plasmodium&bvm=bv.109332125,d.ZWU&psig=AFQjCNH81IsPHaw359RmnvFcb4_l9xeYwg&ust=1449655264973498
https://www.google.com.eg/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjP0f_sgMzJAhUEaxQKHYkACkYQjRwIBw&url=https://en.wikipedia.org/wiki/Plasmodium&bvm=bv.109332125,d.ZWU&psig=AFQjCNH81IsPHaw359RmnvFcb4_l9xeYwg&ust=1449655264973498



http://www.google.com.eg/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http://home.comcast.net/~dbeattymd/kenyakidsmalariamissionwebsite/malariacellpage.html&psig=AFQjCNH81IsPHaw359RmnvFcb4_l9xeYwg&ust=1449655264973498
http://www.google.com.eg/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http://home.comcast.net/~dbeattymd/kenyakidsmalariamissionwebsite/malariacellpage.html&psig=AFQjCNH81IsPHaw359RmnvFcb4_l9xeYwg&ust=1449655264973498

| QUININE \

DRUG INTERACTIONS

Antacids: Antacids containing aluminum &/or
magnesium may delay or decrease absorption of quinine

Mefloquine \
Quinine can raise plasma levels of warfarin and digoxin |

Plasmodium sporozoite




‘ PRIMAQUINE |

@ Hypnozoitocides ¥ against liver hypnozoites &
gametocytocide

Radical cure of P. ovale & P. vivax |
Prevent spread of all forms \

PHARMACOKINETICS \
— ©Wellabsorbed orally |
[©Rapidly metabolized to efaquine & |

tafenoquine # more active
@ t', + 3-6h




‘ PRIMAQUINE |

MECHANISM
eneraing Can damage 1IpIas, proteins

Interfering with the electron transport in the
parasite # NO energy

Inhibiting formation of transport vesicles #no
food vacuoles

Resistance; # Rare when primaquine &
chloroquine are combined

S
=

Converted to

electrophiles
Generates reactive |
oxygen species ';

Interferes with oxygen transport system

re Publishing Grou
N aaaaa R eeeeee | Microbi ology


http://www.nature.com/nrmicro/journal/v4/n11/fig_tab/nrmicro1529_F1.html
http://www.nature.com/nrmicro/journal/v4/n11/fig_tab/nrmicro1529_F1.html

‘ PRIMAQUINE |
&DRS | %

At regular doses ¥ patients with G-6-PD ©Qxidation of primaqune produces
deficiency # hemolytic anemia. free radicals \

@Free radicals will cause oxidative
damage of RBCs ->Hemolysis

©H20; oxidizes GSH [
-

@Maintains integrity of RBCs
. - N

H202 HzO




15mg per day x 14

G-6-PD deficiency

45mg Per week for 8
(Mild African form)

G-6-PD deficiency
(IMoxe severe Mediterranean
variety)

Primaquine




WHO TREATMENT GUIDELINES

IN VIVAX \

IN FALICPARUM

[

E1LAII show Resistance —‘

UNCOMPLICATED r ACT —

IV Artesunate for 24 hrs followed by ACT
Or Artemether + [Clindamycin /
doxycyline]

Or Quinine + [Clindamycin / doxycyline]

COMPLICATED



http://www.childrenforhealth.org/malaria-photographs-and-illustrations/
http://www.childrenforhealth.org/malaria-photographs-and-illustrations/







