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Research in Latin America 

I read with great enthusiasm the exciting 
special issue about science in Latin America 
(10 Feb., p. 807) and Francisco J. Ayala's 
Policy Forum (p. 826). As a former director 
(1990-1993) of the Brazilian research and 
development (R&D) funding agency CNPq 
(Conselho Nacional de Desenvolvimento 
Cientffico e Tecnol6gico), I congratulate 
the Science reporting team for this impres- 
sive issue. I have reasons to a~~reciate  the 
subject matter because most-if the time 
during my term as director of CNPq, it was 
necessary to fight with its administration 
and government bureaucracy to maintain a 
reasonable budget. The problem was, and 
still is, to obtain an increase in research 
grants without affecting the fellowships bud- 

get. As pointed out there was a "cataclysmic 
decline" in R&D spending in Brazil, espe- 
cially in the years 1991-1992, the most crit- 
ical period of Collor de Mello's presidency. 

Despite this irresponsible policy, the out- 
~ u t  of the Brazilian scientific communitv 
ixperienced incredible growth: 
in the most acknowledged international pe- 
riodicals increased from 2951 in 1986 to 
4267 in 1993, and the impact of these arti- 
cles also increased substantially. The number 
of Master's and Ph.D. degrees awarded an- 
nually increased from 393 1 and 7 18, respec- 
tively, in 1985, to 6841 and 1504 in 1992. 
Furthermore. science-based technolo~ical " 
advances were and continue to be achieved 
in many fields throughout the country. 

Unfortunately, the Science special issue 
did not cover the enormous effort of Brazil 
in training human resources for science 
and technology. It also did not report on 
the ~ossible foundation of a Pan-Ameri- 
can 'R&D funding agency, a welcomed 
initiative that is under way as a result of 
AAAS leadership during Francisco Aya- 
la's ~residencv. 

Jorge A. Cjuimaraes 
Department of Entomology, 

CoUege of Agncuhre, 
University of Arizona, 

Tucson, AZ 8572 1 , USA 

Ayala's Policy Forum and Daniel E. Kosh- 
land Jr.5 editorial on the same topic (10 
Feb., p. 771) give only a partial view of the 
Dresent ~roblems of scientific research in 
Spanish- and Portuguese-speaking coun- 
tries of America. As Ayala states, the pace 
of investment in scientific research in Ar- 
gentina hastened during the late 1970s 
and early 1980s, but the actual number of 
research articles indexed by the Institute 
for Scientific Information sharply de- 
clined in the late 1970s. In 1983, the 
number of cited articles had not yet re- 
turned to the number cited in 1973. That 
means that the "hastened Dace of invest- 
ment" referred to by Ayala was, in fact, 
useless and that funds were probably mis- 
applied by the military in power in Argen- 
tina from 1976 to 1983. This was the 
well-known time of the "desaparecidos" 
(the "disappeared"), when at least 9000 
people were killed and tortured in Argen- 
tina. Several hundred research scientists 
were among those who disappeared, and a 
greater number went into forced exile to 
save their lives. Today, Argentina has not 
yet recovered from these events. It is 
therefore difficult to see how one can 
conclude that the net result of these two 
decades is "positive." In fact, Unesco data 
presented by Ayala are contradicted by 
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ed in the animals subcutaneously. The 
rationale was to use the minimum quanti- 
ties that would produce the desired effect. 
Although there were no Food and Drug 
Administration (FDA) guidelines in this 
area in the 1940s, we also investigated the 
~ossible retention of DES in the edible 
tissues of treated animals. The single im- 
plantation of 24 to 36 milligrams (mg) of 
DES proved to be safe and practical. 

Several years later, investigators at the 
Iowa Agricultural Experiment Station 
showed that the oral administration of 
DES at a level of 10 mg per day in feed 
would increase the growth of cattle, and 
the method was quickly accepted by the 
feed industry and cattle raisers. Browne's 
review does not comment on the wide 
differences in the amounts of DES used by 
the Purdue and the Iowa investigators. In 
a feeding period of 100 days (and it was 
usually longer), 1000 mg of DES were 
consumed in the Iowa studies. This was in 
marked contrast with the 24 to 36 mg of 
the Purdue studies. 

All of the Purdue studies were carried 
out with the modest funds of the Amicul- 
tural Experiment Station. There w& no 
attempt to seek patent protection. The re- 
sults were made public in their entirety at 
scientific meetings, in reviewed journals, 

and at field days for livestock producers. 
There was no support from Pfizer; their 
program using DES pellets was initiated 
several years after the Purdue findings. 

By the late 1950s and 1960s, the beef 
cattle industry was making widespread use 
of DES as a growth stimulant, and the FDA 
established a withdrawal period before 
slaughter when the oral method was used. 
When 10 mg per day of DES were fed, 
residues could be found in the liver, unless 
there was a withdrawal period of about 2 
days. 

Although no case of cancer has ever 
been attributed to the consumption of meat 
from DES-treated cattle or sheep, the Pur- 
due group had begun a search for a nonste- 
roidal, nonstilbene-related substance with 
anabolic activity. In the 1950s, such a sub- 
stance was found in the common corn mold 
Gibberella aae. The structure was identified 
and was named Zearalenone. A large num- 
ber of derivatives were synthesized by the 
Commercial Solvents Company in Indiana. 
One of them, Zeranol, was more active than 
Zearalenone and was accepted by the FDA 
as an anabolic substance and approved for 
use in cattle and sheep. It is now used 
worldwide. Extensive studies confirmed 
that there were no residue problems. Addi- 
tional studies carried out in several species, 

including primates, revealed no evidence of 
carcinogenicity. It was generally accepted 
that DES, under certain conditions and in 
certain species, had been classified as a 
carcinogen. 

The book by Marcus provides further 
evidence that Congress and the FDA 
should rethink the ramifications of the 
Delaney Amendment. 

Frederick N. Andrews 
Vice President for Research, Emeritus, 

Purdue University, 
West Lafayette, IN 47907, USA 

In my letter of 20 January (p. 314), I wrote 
that Peter H. Duesberg "repeatedly and 
publicly has accused many of those who 
disagree with him of . . . 'genocide.' " This 
term was incorrectly attributed to Duesberg 
in a newspaper report that was my source 
for the quote. I apologize for this inadver- 
tent error. 

Martin Delaney 
Project Inform, 

Suite 220, 1965 Market Street, 
Sun Francisco, CA 941 03, USA 
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Once in a blue moon, there's a hot new idea like Hotwax" MgZ+ Beads from Invitrogen. They make Hot Start PCR* 
as easy as conventional PCR. Unlike "simple" wax, Hotwax" Mgz+ Beads contain molecular biology grade MgCl, 
which is released during your first denaturation step. Just set up your reaction, drop in a Hotwax"' Mg2+ Bead and start 
thermocycling. No messy oil, and no stopping and restarting your reactions. 

With Hot Start PCR this easy, you can use this technique with all of your PCR experiments, before you have a prob- 
lem with non-specific background bands. Hotwax" Mg2+ Beads are available in three MgC1, concentrations. Mgz+-free 
buffer is provided free with each order. 

See for yourself how fast and easy Hot Start PCR can be. Call Invitrogen to ask about Hotwax"' Mgz+ Beads today. 

Eumpean Heedquarten; Toll free Telephone Numbers UK Te 144 (0)235 531074 
InvitrogenBY The Netherlands 06-0228848 UK Fax 144 (0)235 533420 ~ ~ ~ y 3 9 ~ 2 3 8 1 0 3 1 7 1  
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Te (0) 5945-15175 Switzerland 155.1966 Norway 800 11033 
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San Diego, California 92121 Fax 81-356841633 
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