
Longevity Studies  on Malaria In fec ted  Anopheles 

P r i n c i p a l  I n v e s t i g a t o r s  : Richard G. Andre, MAJ ,  MSC 
Edward B.  Doberstyn, LTC, MC 

Assoc ia te  I n v e s t i g a t o r s  : Suwattana Vongpradist 
Chinda W i t  ayaru t  

OBJECTIVE : To t e s t  t h e  e f f e c t s  of human ma la r i a  p a r a s i t e s  on t h e  longev i ty  of 
t h e  hos t  mosquito. 

BACKGROUND : Most previous i n v e s t i g a t i o n s  on t h e  e f f e c t  of ma la r i a  p a r a s i t e s  on 
t h e  mosquito hos t  have been inconclus ive .  De Buck and Swellengrebel (2) 
found g r e a t e r  m o r t a l i t y  among heav i ly  i n f e c t e d  mosquitoes i n  r e l a t i o n  t o  l i g h t l y  
i n f e c t e d  ones.  Hpwever, Boyd (1) and Ragab (3)  concluded t h a t  ma la r i a  
p a r a s i t e s  have no de t r imen ta l  e f f e c t s  on t h e  longev i ty  and v i t a l i t y  of  t h e  h o s t  
mosquito. More r e c e n t l y ,  Schiefer  e t  aZ. ( 4 )  found t h a t  r educ t ions  i n  t h e  
f l i g h t  c a p a b i l i t i e s  of i n f e c t e d  Anopheles stephensi mosquitoes w e r e  p o s i t i v e l y  
c o r r e l a t e d  t o  t h e  s e v e r i t y  of Plasmodium cynomolgi i n f e c t i o n .  During t h e  p a s t  
s e v e r a l  years  AFRIMS i n v e s t i g a t o r s ,  c o l l a b o r a t i n g  on ma la r i a  drug t e s t i n g  i n  t h e  
rhesus  monkey model, have noted a de t r imen ta l  e f f e c t  on mosquitoes i n f e c t e d  w i t h  
P. cynomolgi. Procedures during t h i s  s tudy  c a l l e d  f o r  t he  product ion of maximum 
numbers of sporozoi tes  i n  t h e  l a b o r a t o r y  v e c t o r ,  An. balabacensis. 

Observations ind ica t ed  t h a t  h igh  oocys t  numbers and subsequent ly h igh  spo- 
r o z o l t e  numbers l e d  t o  increased  m o r t a l i t y  i n  t h e  h o s t  mosquitoes. The h i g h e s t  
m o r t a l i t y  was observed on day 2 and day 1 2  post-feeding, probably corresponding 
wi th  t h e  i n i t i a l  t ime of invas ion  o f  t h e  midgut by ookine tes  and l a t e r  t h e  rup- 
t u r i n g  of t he  oocys ts  on the  midgut and t h e  invas ion  of t h e  s a l i v a r y  glands by 
spo rozo i t e s  of P. cynomolgi. I n  o rde r  t o  determine whether increased  m o r t a l i t y  
occurred i n  anophel ine mosquitoes i n f e c t e d  wi th  human malar ia ,  a s tudy  was de- 
s igned  t o  compare t h e  longev i ty  of un infec ted  mosquitoes wi th  those  i n f e c t e d  
wi th  P. uivax. A reduct ion  i n  vec to r  l ongev i ty  could be  important  in format ion  
i n  t h e  s tudy  of t h e  epidemiology of human malar ia .  

METHODS : Six ty  labora tory- reared  Anopheles balabacensis (Thai S t r a i n )  and 60 
An. maculatus (IMR S t r a i n )  were f ed  on human malar ia  p a t i e n t s  i n  Phra Phut thaba t  
o r  Kanchanaburi on t h e t d a y  of h o s p i t a l  admission and days 1, 7, 1 4 ,  and 21 of 
follow-up, Ten engorged mosquitoes of each spec i e s  were then  wi thhe ld  f o r  
l ongev i ty  s t u d i e s  and t h e  remainder were used f o r  d i s s e c t i o n s  and o t h e r  exper i -  
ments. Mosquitoes were a l s o  f ed  each day on uninfec ted  vo lun tee r s  as a s imul ta -  
neous c o n t r o l ,  The mosquitoes had been r ea red  and maintained e i t h e r  a t  t h e  
AFRIMS Phra Phutthabat  i n s e c t a r y ,  o r  a t  t h e  Bangkok i n s e c t a r y  t o  be  t r anspor t ed  
t o  t h e  s tudy  s i t e  i n  Kanchanaburi. Females of bo th  s p e c i e s  were 4 t o  5 days o l d  
on t h e  day of feeding  and were d i s sec t ed  7 and 14 days post-feeding.  Midguts 
and s a l i v a r y  glands were examined f o r  oocys t s  and spo rozo i t e s  r e s p e c t i v e l y ,  w i t h  
oocyst  and spo rozo i t e  i n d i c e s  being determined a t  t h e  t i m e  of d i s s e c t i o n .  In- 
f e c t e d  and c o n t r o l  specimens were maintained a s  t h e  o r i g i n a l  l o t  (10 specimens) 
i n  smal l  screened paper cups supplemented d a i l y  w i t h  a mul t iv i tamin  syrup 




