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frank appraisal of the probable out- 
come of most molecular genornics re- 
search supposedlq aimed at reduclng 

the death toll fiom malana she\\ 5 little Iikeli- 
hood that tt could pass tlie "so \\hat7" test In 
this context. it is important to distinguish re- 
search tliat niiglit help to explain retrospec- 
tt\.ely some biologic~l  facts: frotn reseirch 
tliat could actually help to guide disease con- 
trollers. especia l l~  those ~ ro rk ing  in coun- 
hies \\ith annual health budgets of less than 
S 10 per person. 

I an1 not arguing tliat there is no room for 
impso\ ement in present control techniques to 
get back to. and then impro\e upon. the near- 
eradication of malaria achieled bemeen the 
1940s  and  1970s  in  India .  S r i  Lanka.  
Venezuela. and Central .Asia ( 1) . as \yell as in 
Zanzibar and other limited areas in tropical 
Xfnca ( 2 ) .The kind of research that is need- 
ed is mostly fairly simple-minded and goal- 
oriented field\vork. Where  a niolecular 
nietliod is chosen. this choice should be dic- 
tated by its being tlie best \Yay to sol\ e an ex- 
isting problem and not because it seems to 
tlie researcher and or the funding agency to 
be the most ~nodetn  approach. 

In anopheline biology. identification of  
members of species complexes and molecu- 
lar nietliods for these identifications are ern- 
pliasized. In se\.eral cases. these closely relat- 
ed species differ in blood feeding and resting 
beha\ ior but. unfort~~natelq; seldom to the ex- 
tent that such kno~vledge could really help a 
\.ector controller. For example.  although 
.4rloj7hele\ ilrzrhier~.tis is less exclusi\ely in- 
clined to b ~ t e  humans and to rest indoors than 
.4, gclluhicle. the forrner species is still a 
forniidablc \.ector that requires control. and it 
spends enough time indoors to be control- 
lable by house spraying or insecticide-treated 
nets ( 3 ) .Furtliermore. if only the totally 
zoophilic .A. cj~lutlr.iclnn~tlclt~~.\exists in an  
area. it already ought to be apparent that there 
is no nialaria there. 

hfuch effort is being de\.oted to bio- 
chernicai and molecular studies o f  resis- 
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tance mechanisms and to mapping of resis- 
tance genes. I t  is hard to see ho\v such map- 
ping could help to s o l ~ e  the practical prob- 
lem of resistance. It is frequently said that 
understanding bioclieniical mechanism\  
will allow predictions about cross-resis- 
tance spectra. Ho\ve\ er. these spectra arc 
quickly and more reliably determined bh 
simple bioassay lvith the alternative insec- 
ticides. Several biochemical or molecular 
tests can be done on one mosquito, but iri 
those cases where there is a shortage of  
n iosq~~i toesfor testing. it would almost cer- 
tainly be cheaper to employ more mosquittr 
collectors than one molecular biologist. 

There is much excitement about transgen- 
esis as a Lvay to generate strains of niosquiti) 
that cannot transmit tnalaiia. If a single dotnr- 
nant gene with these properties could be en- 
gineered this ~vould be an impro\tment on 
Pku.vr~~oe/i~lr~inonsusceptible strains that ha\ L, 
already been selected by old-fas l i ione~l  
breeding techniques (4 ) .  Ho\ve\.er. witlio~it 
extremely reliable systems for dri\,ing tlie 
transgcnes into lvild \,ector populations. pos- 
session of a nontransmitter strain ~vould be of 
no practical use. E \ z n  if a totally reliable 
gene-dri\.ing system Lvere produced there 
might \yell be strong political objections to 
tlie irre\.ocable release of genetically tnanip~i- 
lated insects tliat bite people. 

A more feasible and acceptable LKI 01'  
uslng transgenesls maq be to Impro\e the 
stenle Insect technique. whrch \\auld on14 
require release of nonbiting ~nales  ( 5 )  TIII, 
method might be applicable to tlie nialarr,~ 
problem bq using it for eradication of residu- 
al populatrons of  urban species of lector 
mosquito Foi example. 4 \rephen tr miglit 
be a prime candidate 111 Indian crties. aftcr 
tnaxltnal etti,tts ha\e been rnade to suppre<\ 
tlie pop~llat~ons bq legallq enforced en\ iron- 
men ta l  managemen t  T h e  s ter i le  m a l e \  
\\auld o n l ~  be effectn e if the population, 
\\ere "urban bland" ones. ~ r i t l i  no genetii 
contlnurtq m ~ t h  the rural form 4 \rel~irt~r~\r 
1111toii~ric~c( 6 )  hfolecular brologlsts slioul~i 
be in~cstigatlng \\lietlier or not there 15genc 
f l o ~bet~reen these urban and rural for ms 

For both lector control and chernotherap\. 
it \\auld be nice to think tliat hno\\lng tlii. 
gene sequences of 4r1ophele\ and Pkl\rr~ot/r-
irlrl specres \rill lead to disco\er?, of tatget, 
against \\11ich ne\\ insectrcides or antrmalan,~l 
drugs can be produced Howe\er. I suspect 

golemments or \ illagers in tropical countries. 
Thus. \ve ~vill still be left w it11 insecticides tliat 
\\ere de\eloped pnniarilq for the much more 
profitable agricultural market and cheap 
drugs. such as proguanil and dapsone, \rliich 
mere de~eloped long ago but. \r hen used in 
combination. ha l e  been shown in a recent 
field trial to be effectke against niultidrug-re- 
sistant P fulcipur7mi (7). 

In testing antimalarial drugs in areas of 
high nialaria transmission. it is important to 
distinguish recurrence of parasites. due to re- 
crudescence of incompletely cured infections. 
frotn reinfection due to ne\v niosquito bites. 
hfolecular matching of tlie parasite clones in 
the same indi\.iduals before and after treahnent 
is. in principle. one way of doing this. Have\.- 
er. Ivllere most infections are polyclonal. it is 
difficult to be sure that a clone found after par- 
asite recurrence \vas not present at lo\vfre- 
quency in tlie n i x  of clones in that subject be- 
fore treatment A better rna) of d~s t ingu i shg  
r e c r u d e s c e n c e  
from reinfection POINT 
w a s  t ake  a COUNTERPOINT 
group of  treated 
children (\\it11 their mothers) from the hlglil) 
malarious Tanzanian lo\vlands to stay at an al- 
tih~de \vhere there is no local transmission ( 8 ) .  
4 6-~veek stay for all of them at a liigliland 
mission station cost less and rral e a more con- 

L 

incing ansmer (as me11 as being more enjoJ- 
able for all concerned) than t13ing to stltd) the 
recn~descence question b) molecular means. 

In de\elooment of Laccines. the ~ a l u e  of 
knon ing the sequences of  certain genes 
and or  peptides is undeniable Ho\\e\  er. 
progress has been painfullq slo~r.  and tlie 2-
month duration of protection from the best 
currentl? a~al lable  laccine ( 9 )  is infellor to 
what can easily be acliie\.ed ~vitl i  insecti- 
cide-treated nets or house spraying. When 
better \.accines e\ ,entually emerge. they 
should probably be ~lsed in conjunction ~vi th  
\,ector. control to a lo id  their effects being 
"s\vamped" in areas of intense transmission. 
Such \.accines might e\.en restore immunity 
lost as a result of the reduction of transmis- 
sion bq l ec to r  control LVliether Laccines 
,~nd \ector control sqnergize \ \ i l l  l i a ~ eto be 
tested in tlie field and ill not be predictable 
from inolecular properties 
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