
Hepatitis B Antigen i n  Laboratory  Reared Mosquitoes 

Principal Invest igators : Robert McNair  Scott, MAJ, MC 
Douglas J. Gould,  Ph.D. 
Franklin H. Top, Jr., LTC, MC 

Associate Invest igator  : Rapin Snitbhan, M.D. 

OBJECTIVE: To determine the durat ion o f  carr iage o f  heputi t is B antigen (HBsAg) by laboratory  reared 
mosquitoes fed  on a HBsAg carriers. 

BACKGROUND: I t  has been suggested that the high prevalence o f  HBsAg carr iers and ant i  - HBsAg i n  
t rop ica l  areas may be due t o  the presence o f  b i t i n g  insects capable o f  carry ing and transmitt ing hepati t is 
B virus (HBV) .  In format ion accumulating over  the past several years regard ing the ab i l i t y  of insects t o  act  
as HBV vectors has been contradictory. The presence o f  HBsAg has been repor ted i n  eight ( 8 )  species o f  
w i l d  caught mosquitoes engorged with human blood; however, i n  unengorged mosquitoes no ant igen was 
detected. ( 1 ) con f l i c t i ng  data has been presented by  other investigators which suggest that HBsAg 
does persist i n  cer ta in  mosquito species (Aedes aegypti) f o r  u p  t o  six weeks fo l low ing  an ant igen posi t ive 
b lood  meal. ( 2 )  Further, one mosquito species (Culex quinquefasciatus) has been repor ted b y  a th i rd  
i n v e s t i g ~ t o r  t o  develop antigen in  the s ~ l i v a r y  glands approximately three weeks a f te r  feed ing  on 
HBsAg posit ive blood. ( 3 )  Wi th  an insectary capable o f  raising several genera o f  mosquitoes, wi th  a 
number o f  HBsAg carr iers avai lab le and wi th  a sensitive radioimmune assay ( R I A )  t o  test f o r  antigen, 
i t  was f e l t  that the question o f  persistence and reappearance o f  HBsAg i n  laboratory  reared mosquitoes 
could be approached. 

DESCRIPTION: A l l  mosquitoes used i n  this study were reared  f rom eggs i n  the laboratory .  A f t e r  the 
adul ts  emerged they were held f o r  48 hours and were depr i ved  o f  f lu ids f o r  12  hours p r io r  t o  use. Mosqui- 
toes were fed  on a known carr ier o f  HBsAgIadr w i th  a constant complement f i xa t ion  t i ter  o f  1:512. Engorged 

mosquitoes were then removed and unfed mosquitoes discarded. A sample o f  10  f e d  mosquitoes were 
q u i c k - f r o z e n  and  stored a t  -70°C; the remainder were  p laced i n  cages and al lowed t o  feed on sugar 
water.  Samples o f  1 0  mosquitoes were wi thdrawn f r o m  the cage at  vary ing times a f te r  feeding, quick- 
f r o z e n  and  stored a t  - 70°C. 

A l l  mosquitoes were tested b y  RIA ( "  Ausr ia"  kit, A b b o t t  Laborator ies)  simultaneously f o r  each mosquito 
species. Pools o f  1 0  mosquitoes were t r i tu ra ted  i n  0.5 ml o f  0.01 M Tris bu f fe red  saline pH 7.4 and centr i fuged 
a t  2000  rpm;  0.1 ml o f  the supernatant solution was p laced  i n  each o f  two Ausria tubes. Fol lowing this 

the  test was run according t o  the direct ions p rov ided  w i th  the Ausria kit. Included in  each experiment was 
a poo l  o f  10  unengorged mosquitoes o f  each species. Di lut ions o f  serum o f  a HBsAg posi t ive volunteer 

ware run simultaneously by  RIA to  determine the concentrat lon a t  which ant igen could no longer b e  

detected. 

PROGRESS: A t  the time o f  this writing, Aedes a e g y ~ t i ,  Armigeres subalbatus, Anopheles minimus and Culex 

quinquefosciatus have been tested i n  the above manner (F igure 1). A l l  unengorged mosquito controls f e l l  

w i th in  1 standard dev ia t ion  o f  the mean o f  the negat ive controls run i n  the RIA. The f i rs t  sample o f  the 
Aedes and Armigeres species were taken immediately a f t e r  feeding. The in i t i a l  sample o f  the Anopheles 

a n d  the Culex species were taken 15 hours a f t e r  feeding. Mosqui to  pools obtained within 24  hours o f  
f e e d i n g  show the presence of antigen i n  a l l  fou r  species. Antigen, as determined b y  the Ausria test, reached 
negat ive levels b y  24-48  hours a f te r  feeding. In species which could be sampled as long as 15-20  days 
f o l l o w i n g  feeding, ant igen levels d i d  not increase bu t  remained within the limits o f  unfed mosquitoes. 

Unfortunately, because o f  the b i t ing habits o f  Culex quinquefasciatus, engorged mosquitoes were obta ined f o r  
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