CHAPTER 1

INTRODUCTION

Malaria is the n of a tropical diseases caused by

called protozoa. They are

larger than bac m&ee pmovement. The specific
pmalaria parasi(. N genus Plasmodium . There

are 4 plassodig® : b man and each causes a

gicroscopic  unicel

different for falciparum causes

Falciparum mal ant | e an malaria, Plasmodium

vivax causes Benign tertian malaria,

Plasmodium ovale/ éduses - - yalaria or Ovale tertian

palaria ,and Pl: causes Quartan malaria or

Benign quart. BYEFT

]

A]t.lmu ng be associated with

signific g . fdléiparum the wmost dangerous
species al{ ﬁ'ﬂm r :E illness and acute
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is Qhighly effective and HJﬂE]I istrﬂlted in tropical and
subtropical areas. Tourists ,immigrants, and the imported cases
of mwalaria are increasingly seen in non-endemic areas. P.

vivax is the wost widely distributed species , be.ing prevalent

throughout the tropics and in many temperate regions. Like



infection with P. ovale , which is found chiefly in the
tropical Africa , Vivax wmalaria is characterized by relapses-
reappearance of symptoms after a latent period of up to 5 years.
P. malariae is widely distributed but wmuch less common than
P. vivax or P. falciparum.

Therefore malaria ins the most important of the

tropical diseases, & not only throughout the

tropics, but al ame @ ﬁy temperate regions. Two
billion peaple and 267 wmillion are
infected. Clinigdl Fafgs afe TR d.gt 107 million per year
and mortality ' Eightythree percent of
| the t.nt.'a] numbe : pported annunl]y to WHO are
concentrated in 80 't:b;igj 'f: fghapist n; Brazil, China, India,
Mexico, The Philipifes, !"'v ‘ '- fietnam, and Thailand.

In Thailand~" &k i ases reported went down by

ahout 20% 3 g,‘ er inciden - ‘:‘w increased markedly
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See wmore difficult with the spread of drug-resistant strains

r prov ra z) dering Kampuchian) and

of P. falciparum , and insecticide-resistant strains of the
mosquito vectors.
Malaria parasites are inoculated in human beings by the

bite of infected female mosquitoes of the genus Anopheles. The
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parasites wmultiply many times , first in the liver and then in
the red blood cells. The mosquitoes become infected by feeding
on the blood of infected persons, and the parasites then undergo
another phase of reproduction in these infected vectors. Malaria
symptoms begin as.a flu-like illness eight days or more after the

ical cycles of fever, shaking chills

yylnp. The frequency depends on
the  malaria @ith cycles of parasite

nult.in]icntinny : destruct.inn. Falciparum

palaria mav not cyc Moy pattern and can be fatal
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infected mosquito bite.

and drenching swve

if untreated C. ent.}y effective drugs ;

death may be p11s in the blood vessels

supplying the or damage to other vital

In cnuntr" e palirissis a ujnr cause of morbidity
and mortalji! Gy-ﬂ:“"""“"""—’_'\‘ aim to stop

preventable dggths A 0 min’ v squpring from the disease.

Prompt diagnosi§ cand adequat®/ treatment of cases using basic

health @uﬂ g n&nﬁ WSI ’l]nn jrateﬂ and require
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is a need to improve both basic biological and clinical
knowledge. Research includes studies of parasite biology to
under‘stand why the succeptibility of falciparum malaria

parasites to the drug currently used for treatment of palaria




has decreased during recent years, and thus thwarted the contrel
of the disease.

In recent years a number of biochemical techniques have
been developed to examine genetic variation of falciparum
malaria parasites., which can now be detected in the DNa
isnlates. Pulsed field

structure of different alciparum

gradient gel e]ectf*;'h A3 150 P is proving to be useful for

strain characteriZabios ; he fractionation of DNA

polecules of xHJLis range encompasses the

sizes of ints 1 Hhﬁ::iS\\}‘H es from eukarvotes such

been

hampered by the

failure o discrete entities during

setaphase and by he life cycle. By means of

?j separated (probably)

PFGE'I the ‘:_-;';V“ R ——

into 14 chrnlulg-es, re e fro ﬂiﬂﬂ to 2,500 kb.
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peifsis as will shovn in Chapter I1. While the majority of

studies have been performed on isolates adapted to in vitro
culture, chromosomal polvmorphisms have also been observed in
natural infections .

Possible mechanises underlving these polvemorphises could
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involve deletions of repetitive DNA or of coding sequences. It
has also been prﬂpnspd that chromosome length polymorphism is
the consequence of homologous recombination between subtelomeric
repeat units.

another .possible explanation of chromosome size

polvmorphisas of the

parasites is drug resistance as mentioned
aboved. PFGE, can b 14: wmine the relationship between
Plasmodium cthIL; BES 7; .vpes of drug resistance.So
far, resistan falciparum has been
reported to echanisms. First is by
amplification g ';  f‘fn, gen is by structural
changes 1in ih: the third is by the point

mutations.

The scope of the th nf,‘{ .-L
This B.he , it G5 determine whether P.
j.

falciparum chrenegomes whichgwere separated by PFGE showed any
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give insight into the mechanism of pyrimethamine resistance
development.. In addition, dot blot analysis using DHFR and
P-tuﬁulin genes as probes was done to test whether the
pechanism  of pyrimethamine resistance of P. falciparum is

due to DHFR-TS gene amplification,
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