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News

Knowledge of parasit e reproduct ion  could lead to malaria

breakthrough

[Da te: 2 01 1 -03 -1 7 ]

By  exam in ing  the w ay  th e m ala r ia -

cau sing  parasite reprodu ces, Eu ropean

scien t ists hav e shown  tha t a lter ing  th e

para site's r eproduct iv e str a tegy  cou ld

lead to new  trea tm en ts for  m ala r ia . 

The para site wh ich  cau ses m ala r ia ,

Plasm odium , is t r an sm it ted th ou gh  th e

bites of in fected m osqu itoes.  In  th e

hum an  body ,  the para sites m u lt iply  in

the liv er  before in fect ing  r ed blood cells.  

The team  of r esea rcher s,  fr om  Por tu ga l

and th e United Kingdom , exam ined th e

para site a t  a  stage of it s dev elopm en t

w here it  produ ces m ale and fem a le form s in  the bloodstr eam  of its v ictim s.

These pa rasites th en  br eed in side m osqu itoes to produ ce fresh  offspr ing  th at

a re t ransm it ted w hen  the insects feed on  other  people or  an im a ls.  

The study ,  publish ed in  th e jou rna l Public Libra ry  of Science (PLoS)

Pathogens, show ed th at  killin g  eith er  th e m ale or  fem a le form  of the pa rasite

w as in effect iv e a t  stopping  the spr ead of the disea se,  becau se th e parasites

sim ply  r epla ce th ose w h ich  hav e been  killed.  Th e r esear ch er s,  h ow ev er ,

tr ied a  differen t str a tegy  of dam ag ing  both  th e m a le and fem ale form s,

r a th er  th an  ju st  killin g  eith er  one of th em . Th is m eant  th at  a lthough  the

para sites cou ld reprodu ce,  th eir  offspr ing  did not  su rv iv e.  

In  a  ser ies of exper im en ts condu cted by  th e resea r ch er s, m a th em atica l

m odelling  w as u sed to pr edict  how  tran sm ission-blocking  factor s in flu ence

para site sex  a lloca tion  str a teg ies. Their  findings pr edict  tha t  despite gam ete

dy sfunct ion  and zy gote m or ta lity ,  par a sites cou ld st ill ev olv e stra teg ies or

tr a its to cope w ith  a  t ransm ission-blocking  in ter v en tion ; h ow ev er ,  th ese

w ou ld hav e to be independen t  of sex  a lloca t ion .  

By  under standing  the behav iou r  of pa rasites w h ich  hav e ev olv ed to cope

w ith  natu ra lly  occu rr ing  fa ctor s,  pr edictions can  be m ade abou t  h ow  th ey

w ill r espond to a  t ransm ission-blocking  fa ctor , in  th e form  of m edica l

tr ea tm en t . 

If a  para site's h ost  env ironm en t  is under stood,  scien t ists can  dev elop

effectiv e t rea tm ents,  and by  u n locking  th e pa rasite's r eproduct iv e secr ets

they  h ope to be able to effect iv ely  t rea t  m a la r ia .  'Ou r  studies show  th at

in flict ing  ju st  the r igh t  am ount  of dam age cou ld be th e best  w ay  to in ter rupt

the m a la r ia  pa ra site's dev elopm ent  in  the m osqu ito and h elp prev en t the

spread of disease, ' sa id lead resea rcher  Rica rdo Ram iro from  the Univ er sity  of

Edinbu rgh 's School of Biolog ica l Sciences in  the UK. 

The Wor ld Hea lth  Organ iza t ion  (WHO) ident ifies the comm on  sy m ptom s of

m a lar ia : fev er ,  h eadache,  and v om it ing , w h ich  norm ally  dev elop betw een

1 0 and 1 5  day s a fter  a  m osqu ito bite.  If not  t r ea ted,  m alar ia  can  disru pt

blood flow  to v ita l organs, w h ich  is in credibly  dangerou s and life

th r eaten ing .  

Malar ia  is norm a lly  con trolled w ith  in terv en tions su ch  as prom pt  and

effectiv e t rea tm ent  w ith  a r tem isin in -based com bina t ion  th erapies,  th e u se

of insect icida l nets by  people a t  r isk,  and indoor  r esidua l spray ing  w ith

insect icide to control th e v ector  m osqu itoes.  
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In  2 008, m ala r ia  cau sed nea r ly  one m illion  death s,  w ith  ch ildren  and

pregnant  w om en  in  su b-Saharan  A fr ica  being  the m ost  v u lnerable,

a ccording  to th e WHO. The WHO a lso repor ts th at  in  A fr ica  a  ch ild dies

ev er y  4 5  seconds becau se of m a lar ia ,  and the disea se a ccounts for  2 0% of a ll

dea ths du r ing  ch ildhood. A sia ,  La tin  Am er ica ,  and to a  lesser  ex ten t the

Middle East  and pa r ts of Eu rope a re a lso a ffected by  the disea se.  

Countr ies a ffected by  m ala r ia  a lso su ffer  sta tistica lly  h igher  econom ic losses,

com pared to m ala r ia -fr ee pa r ts of th e w or ld.  In  coun tr ies where m ala r ia  is

r ife,  th e g ross dom estic product  can  decrea se by  a s m uch  a s 1 .3%. Ma la r ia

a lso pu ts a  hu ge str a in  on  public  hea lth  in fr astru ctu res, and a s it  is m ost

prev a len t  in  poorer  coun tr ies,  th e disea se helps pr opaga te th is cy cle of

pov er ty ,  t rapping  whole comm unit ies. 

The figh t  aga inst  m ala r ia  is com pounded by  th e r esistance parasites hav e

dev eloped aga inst  a  num ber  of m ala r ia  m edicines. Bu t  th is new  r esear ch

offer s som e hope of an  ev en tu a l cu re: u nderstanding  th e parasites' h ost

env ironm en t and un locking  its r eproduct iv e secr ets m ay  h elp scien t ists

dev elop effectiv e t rea tm en ts.
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