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LETTERS 
Biopesticides Tuberculosis Mortality Decline 

The article "Research community swats grass- 
hopper control trial" by Billy Goodman 
(News & Comment, 14 May, p. 887) illus- 
trates a flaw in the evaluations of microbial 
insecticides as alternatives to synthetic chem- 
ical pesticides. Although biological pesticides 
do not create problems such as ground-water 
contamination and vertebrate toxicitv. the , , 
ability of biopesticides to replicate and dis- 
perse throughout an ecosystem mandates that 
their potential interactions with nontarget 
organisms be carefully evaluated. 

We feel that Jerry Onsager's remark that 
"you either grit your teeth and take chances or 
spend the rest of your career doing cage 
studies . . ." is an overstatement of the prob- 
lem of making such evaluations. Clearly, host 
range studies of representative nontarget orga- 
nisms, particularly beneficial invertebrates, 
could be conducted in reasonable time frames. 
Their results could then be evaluated by 
teams of experts in the fields of invertebrate 
and ecological sciences. Such studies would 
require far less time and resources than are 
required currently for the registration of 
chemical pesticides. 

The potential problems of interactions be- 
tween microbial insecticides and nontarget 
organisms are particularly important in con- 
sidering the development of genetically en- 
hanced microbial insecticides such as recom- 
binant baculoviruses. In virtually all inverte- 
brate host ranee studies with baculoviruses, - 
syrnptomology has been the basis of assess- 
ment. Svm~tomless infections would have 
gone undetected. Accordingly, baculovirus 
infections of nontarget hosts may not have 
been properly assessed and the ecological con- 
sequences of their release not correctly evalu- 
ated. With eeneticallv enhanced viral insec- - 
ticides, inapparent virus infections could be- 
come lethal, depending on the properties of 
the toxins or hormones inserted into the virus 
to achieve enhanced pesticidal activity. 

Whether naturally occurring or recombi- 
nant in origin, careful attention should be 
paid to the potential effects microbial pesti- 
cides may have on nontarget hosts. However, 
even if host ranges include several nontarget 
hosts, the benefits of use as compared with 
alternative control strategies might outweigh 
the ecological costs. 

H. Alan Wood 
Patrick R. Hughes 

Boyce Thompson Institute for Plant Research, 
Tower Road, 

Ithaca, NY 14853-1 801 

Marcia Barinaga's statement that, "when 
an antibiotic treatment for tuberculosis 
(TB) was found in the 1940s, the disease 
was transformed in the developed world 
from a lethal plague to a vanquished and 
vanishing illness" (News & Comment, 7 
May, p. 750), does not stand up to scrutiny. 
Deaths from TB were in substantial decline 
in the West by the latter half of the 19th 
century, a decline that continued unabated 
throughout the current century virtually 
unaffected by the development of chemo- 
therapy in the 1940s or application of the 
bacille Calmette-Gu6rin (BCG) vaccine in 
the 1950s (1). That other infectious diseas- 
es were undergoing parallel decreases in 
deadliness implies that the improved TB 
survival rate was independent of specific 
advances in treatment. While a decreased 
incidence of infection probably contributed 
to the general decline in infectious disease 
death rates, other factors were involved as 
well. Tuberculosis is a case in point. As late 
as 1940, more than 95% of the population 
over the age of 45 had a positive tuberculin 
skin reaction despite an already low TB 
death rate in that age group (1). The 
affected population had thus become resist- 
ant to the most severe consequences of TB 
infection. It was this latter development, 
not the availability of drugs and vaccines, 
that played the major role in the decline in 
TB mortality. 

Andrew L. Rubin 
Medical Toxicology Branch, 

Department of Pesticide Regulation, 
California Environmental Protection Agency, 

1220 N Street, 
Sacramento, CA 958 14 
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Primate Brain Measurements 

Many so-called "new" ideas are well-forgot- 
ten old ones. We write to comment on Ann 
Gibbons' article "Empathy and brain evo- 
lution" (News & Comment, 26 Feb., p. 
1250) regarding Terrence Deacon's "bold 
theory" about how the human brain 
evolved the unique capability to represent 
such complex symbols as other people's 
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