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The Asociación Latinoamericana de Mutagénesis, Carcinogénesis y Teratogénesis Ambiental (ALAMCTA) is the
organizational structure encompassing the ﬁve national environmental mutagenesis societies of Latin America. It
was founded in 1980 and has held 10 congresses and had 10 presidents, representing members from throughout
Latin America. This brief review describes the founding of ALAMCTA and the key events associated with it,
including the initiation in 1993 of the inﬂuential Alexander Hollaender Courses in Mexico City, and the hosting
of the 11th International Conference on Environmental Mutagens (ICEM) in 2013 in Foz do Iguaçu, Brazil. The
ALAMCTA has proven to be a central organizing structure for scientists throughout the Latin America, aiming to
meet, collaborate, exchange ideas, and promote the science of genetic toxicology and environmental mutagenesis. It has served to integrate scientists from diverse cultures and two language groups on a vast continent to
know each other and to work towards common goals of improving public health, supporting basic research, and
identifying and trying to solve environmental problems. Given its long history of 37 years and solid foundation
due to the dedicated eﬀorts of so many scientists from throughout the region, ALAMCTA is poised to play a
critical role in Latin American science long into the future.

1. Introduction
The rediscovery of Mendel’s laws at the beginning of the 20th
century initiated research in the ﬁeld of genetics worldwide, including
in Latin America. Laboratories using Drosophila, especially, were established throughout South America during the 20th century. The
pioneering work of Herman Muller in 1927 initiated the ﬁeld of mutagenesis, and many laboratories worldwide began exploring the potential of ionizing radiation and later UV light to cause mutations.
Chemical mutagenesis began globally after World War II with the
publications of Charlotte Auerbach showing that mustard gas was
mutagenic. Again, laboratories throughout Latin America started investigating the ability of chemicals to cause mutation.
The increasing number of Latin American scientists working on
mutagenesis research eventually required the formation of a formal
scientiﬁc society that could bring such scientists together on a regular
basis to meet and share data and ideas and to establish collaborations.
This review article describes brieﬂy the history of the formation and
development of that scientiﬁc society 37 years ago: The Latin American
Association of Mutagenesis, Teratogenesis, and Carcinogenesis
(ALAMCTA). Here, it was mentioned the events in mutagenesis area,
which contributed to the establishment of ALAMCTA, indicating all the
oﬃcers and locations of ALAMCTA conferences, which were held

during the past decades. This review emphasizes the important role that
these conferences and ALAMCTA have played in the promotion and
advancement of mutagenesis research in Latin America, and that
ALAMCTA can continue to play such a role in the future.
2. In the beginning: before ALAMCTA
ALAMCTA was founded in June 1980 in Puebla, Mexico, during a
Symposium on Mutagenesis organized by Cristina Cortinas de Nava and
Mexican collaborators. However, until the 1970s most mutagenesis
research was done in the ﬁeld of radiobiology due to the historical legacy of Herman Muller. The event in Puebla signaled a change in direction away from radiation, and it was a great driving force for the
development of research in chemical mutagenesis in Latin-American
countries. However, soon after the decision was made to establish the
ALAMCTA, the researchers expressed concerns about whether this was
a correct fruitful initiative and the question was raised whether there
would be a critical mass of researchers suﬃcient to have a viable scientiﬁc association in mutagenesis in Latin-America.
To evaluate these concerns, we have to go back a few years, starting
from the 1960s. During that decade few scientists in Latin America were
working in mutagenesis, but those who did were working primarily in
radiogenetics. What was happening worldwide in the ﬁeld of
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information. It was a fruitful symposium.
We have to emphasize that until this decade we had no email or
Internet; thus, communication was through normal surface mail and the
dial telephone, and long-distance telephone calls were expensive.
Despite the limitations to communicate easily and instantly as we can
do today, Latin American scientists were communicating extensively
even by the late 1970s, as exempliﬁed by the seventies Symposium in
São Paulo in 1976.
In 1978 the EMS founded a new journal, Environmental Mutagenesis
(now called Environmental and Molecular Mutagenesis), with Seymour
Abrahamson as its ﬁrst Editor-in-Chief. This was a clear indication that
the numbers of manuscripts in genetic toxicology and environmental
mutagenesis were increasing suﬃciently to warrant an additional
journal.
In 1979 the International Conference on Environmental
Mutagenesis and Carcinogenesis was held in Buenos Aires, Argentina
and attended by many young Latin-American scientists, promoting a
close integration among Latin-American scientists and laboratories.

mutagenesis during this decade?
At the suggestion of Charlotte Auerbach, Prof. Frits H. Sobels from
Leiden University founded the journal Mutation Research in 1964. This
was the ﬁrst clear indication that there were suﬃcient activities in
genetic toxicology and environmental mutagenesis to support the existence of a journal dedicated solely to mutagenesis research. This was
the ﬁrst journal in the ﬁeld of mutagenesis, and it provided a great deal
of legitimacy to this work and to mutagenesis researchers themselves. It
showed that mutagenesis research was a ﬁeld of its own.
In 1969, the US Environmental Mutagen Society (EMS) was founded
by Alexander Hollaender, Frederick de Serres, Marvin Legator and
others. It was the ﬁrst Society in Mutagenesis in the world, and it is now
known as the Environmental Mutagenesis and Genomics Society
(EMGS). This was soon followed by the establishment of the European
Environmental Mutagen Society (EEMS) in 1970 by Frits Sobels,
Charlotte Auerbach, Alexander Hollaender, and others. Thus, the 1960s
was a time when mutagenesis became an independent research ﬁeld,
with speciﬁc journal and its own societies in the U.S. and Europe.
In the 1970s, it became clear that genetic toxicology and environmental mutagenesis research would succeed as independent research
areas. In 1973, Drs. Sobels and Hollaender and others formed the
International Association of Environmental Mutagen Societies (IAEMS)
in Asilomar, California, USA, during the ﬁrst International Conference
on Environmental Mutagens (ICEM). Since 2013 the IAEMS started as
International Association of Environmental Mutagenesis and Genomics
Societies (IAEMGS). The IAEMGS is the umbrella society for all national
EMS societies around the world, and has co-sponsored the ICEM every 4
years. The ICEMs turned out to be important conference for mutagenesis researchers worldwide, attracting up to 1000 scientists some years
to exchange ideas and to renew friendships and establish new collaborations.
During this decade Bruce Ames and Heinrich Malling (NIEHS, RTP,
NC) in 1971 and then Bruce Ames (University of California, Berkeley) in
1973 showed that carcinogens that had previously never been shown to
be mutagenic were, in fact, mutagenic in Salmonella bacteria. The studies by Bruce Ames reported that a high percentage of carcinogens were
mutagens, and these reports stimulated many scientists to move from
radiation biology to chemical mutagenesis. The result was that by the
end of the 1970s, research on chemical mutagenesis began to exceed
that on radiogenetics. A new era in mutagenesis had started that focused less on germ-cell mutagenesis and radiation, and more on somatic-cell mutagenesis and chemicals, especially as they might relate to
risk for cancer.
Following international policy, Latin-American laboratories began
to conduct mutagenesis research with chemicals. It was easy to transfer
experience in radiogenetics to chemical mutagenesis because essentially the same bioassays and methodologies could be used, and
knowledge in radiogenetics had prepared the investigators to better
understanding the eﬀect of diﬀerent chemicals.
A new generation of researchers in Latin America began to evaluate
a wide array of chemicals that were known to be prevalent in the environment and in occupational settings and that were suspected of
being toxic or dangerous to health. This approach greatly expanded the
scope of the work that was pursued by Latin American researchers, well
beyond ionizing radiation and UV light, and it opened a new ﬁeld of
environmental mutagenesis. This work began to take on great importance relative to public health, and the results began to inﬂuence
legislation and regulation in many Latin American countries.
In 1976 a Symposium on Environmental Mutagenesis and
Carcinogenesis was organized by Rogério Meneghini and Hamilton
Targa in São Paulo, Brazil, and several scientists from North America,
including Phil Hanawalt (Stanford University), Marvin Legator
(University of Texas at Galveston) and Michael Waters (U.S. EPA) were
invited to deliver a lectures; Latin Americans (mostly Brazilians) interested in mutagenesis attended the meeting. Young scientists were
able to meet, discuss their research work, and exchange ideas and

3. The founding of ALAMCTA
Through this overview, it is possible to realize that research in genetic toxicology and environmental mutagenesis was growing quickly
in the world, as well as in Latin America, and this prompted the
founding of ALAMCTA in Puebla in 1980, which was a fruitful development for this ﬁeld in Latin America.
Cristina Cortinas de Nava (Fig. 1A) was the 1st President of
ALAMCTA (1980–1987). She worked hard as president, organizing
several activities in mutagenesis.
During this decade Roberto Alcantara Gomes from UERJ (The State
University of Rio de Janeiro) made contact with several investigators
aiming to establish collaborations and improve research in mutagenesis
in Brazil. He received ﬁnancial support from Finep (Financiadora de
Estudos e Projetos) that allowed him to promote several meetings and
courses, which helped to spread new techniques in genetic toxicology
throughout Brazil. Among several scientists, who came to teach in these
courses, we can mention Guenter Speit from the University of Ulm in
Germany; he contributed substantially to mutagenesis research in
Brazil. In 1986 the PIMUT-Integrated Program of Mutagenesis was established, and through this program several meetings took place, promoting collaborations among various laboratories in the country.
4. Events during the early years of ALAMCTA
In 1986, the EMS of the United Kingdom (UK EMS) founded the
journal Mutagenesis, with James M. Parry as its ﬁrst Editor-in-Chief.
Again, this indicated the need of an additional journal space to publish
the growing number of papers in mutagenesis.
In September of 1987 a terrible Cesium 137 accident in Goiania,
Brazil, caught the attention of the world. Hundreds of people were
exposed, but the physicians were able to measure the radiation exposure. The blood samples from the victims were sent to the Brazilian
National Council in Nuclear Energy (CNEN) in Rio de Janeiro for biological dosimetry. Fortunately, a few years prior to this accident, CNEN
had established a cytogenetics laboratory in the frame of the collaborations with A.T. Natarajan from Leiden University, The Netherlands.
It took approximately a month set up the laboratory, which was directed by Adriana T. Ramalho when the accident occurred. Using established techniques, such as scoring dicentrics and ring chromosomes,
etc., exposure levels were estimated for the exposed subjects. This was
one of the ﬁrst examples of the employment of genetic toxicology in
Brazil for this purpose, and it illustrated the need for such expertise in
the country and throughout Latin America countries.
Fernando Noel Dulout (Fig. 1B) from Argentina was the 2nd President of ALAMCTA (1987–1989), and the Executive Board was as
follows: President, Fernando Noel Dulout; Vice- President, Martha
2
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Fig. 1. 1A: Cristina Cortinas de Nava; 1B: Fernando Noel Dulout; 1C: Roberto Alcantara Gomes; 1D: Patricia Ostrosky; 1E: Nelly Lafuente Indo; 1F: Lúcia Regina
Ribeiro; 1G: Marta A. Carballo; 1H: Helena Groot de Restrepo; 1I: Enrique Zamorano Ponce; 1J: Wilner Martinez-López.

leading scientists in the ﬁeld of mutagenesis present.

Torroella from Cuba; Secretary, Hamilton Targa from Brazil; and
Treasurer, Judith Gusmán from Mexico.
Fernando Dulout, together with Frits Sobels from The Netherlands
who was then president of the International Association of
Environmental Societies (IAEMS), organized the Latin American
Symposium on Genetic Monitoring for Protection of Human Health and
the Environment, which was held in San José, Costa Rica, in March
1988. It was the second congress of ALAMCTA and an important international meeting that brought together from several regions many
researchers working in the ﬁeld of genetic toxicology.
The main objective of the symposium was to promote and encourage this research ﬁeld in Latin American countries. This meeting
was attended by 47 Latin American scientists from 11 diﬀerent countries. Surprisingly Prof. Sobels performed his lecture in Spanish. In the
following year, Roberto Alcantara Gomes organized a meeting in
Goiânia mostly because of the Cesium accident, and during this meeting
the idea of establishing a Brazilian mutagenesis society was fully discussed. After a general consensus, the ﬁrst Executive Board of SBMCTA
(Sociedade Brasileira de Mutagênese, Carcinogênese e Teratogênese
Ambiental) was established in 1989.
The next president of ALAMCTA was Roberto Alcantara Gomes from
Brazil (Fig. 1C). He organized the third ALAMCTA congress in Caxambu, Brazil, in 1991 with Prof. F.H. Sobels as an honorary president.
For this meeting several scientists from Latin-American countries along
with a few from North American and European countries helped to
make the congress successful. Unfortunately, R. Alcantara Gomes died
in an automobile accident before his term of oﬃce ended, and Patricia
Ostrosky (Fig. 1D) from Mexico becomes the president of ALAMCTA in
1991.
Patricia chose an excellent place to organize the 4th ALAMCTA
meeting, which was in Puerto Vallarta, Mexico in 1994. It was a highly
successful congress. Patricia’s organizational skills were clearly evident
at this outstanding meeting held in a beautiful setting with some of the

5. Re-establishment of the Alexander Hollaender genetic
toxicology courses
While he was the Director of the Biology Division at the Oak Ridge
National Laboratory throughout the 1950s, 60s, and 70s, Alexander
Hollaender had been organizing genetic toxicology training courses for
Latin American scientists. He brought scientists from Oak Ridge to laboratories in Latin America and funded visits of Latin American scientists to Oak Ridge to gain additional training. However, these
courses, which later were conducted under the auspices of the EMS,
ended at the time of Alex Hollaender’s death in 1986.
These courses were extremely inﬂuential in helping to develop
trained professionals in Latin America in the ﬁeld of genetic toxicology,
and they had helped to stimulate an interest in this ﬁeld among a large
number of Latin-American scientists. Alexander Hollaender courses had
been organized each year in countries where environmental mutagenesis and health issues were a major concern, and the meetings were
designed to give local scientists the latest information on current topics.
Recognizing the need to re-establish this vital mechanism for education and for the exchange of ideas in the ﬁeld of genetic toxicology,
Patricia Ostrosky re-invigorated the ﬁeld by organizing the 1st
Alexander Hollaender Course titled “Monitoring of Human Exposure to
Toxic Substances” in Mexico City, Mexico, in November 14–17, 1993.
Patricia did this while she was President of ALAMCTA, which helped to
connect the historical value of these courses to Latin America. This
course was an extremely important event that led to the establishment
of annual courses thereafter under the auspices of the EMS/EMGS. Of
the 20 courses held since then, 12 have been in Latin America, and the
programs for all of them are available at http://www.emgs-us.org/
index.php?mo=cm&op=ld&ﬁd=107.
During this period, the 2nd and largest (600 attendees) Alexander
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her pioneering work, Margarita passed away just outside in front of the
hotel. Although marked by this sad episode, the congress was very
successful.
During this period the 12th Hollaender Course 2006 titled
“Toxicological Genetics: Nutritional and Environmental Perspectives”
was held in Concepción, Chile in October 23–26, 2006 and was coordinated by Enrique Zamorano Ponce. The 13th Hollaender course was
held in Cartagena, Colombia, in 2007 and coordinated by Gisela
Umbuzeiro.
The 9th president of ALAMCTA was Enrique Zamorano Ponce
(Fig. 1I) from Chile (2007–2013). Enrique organized the 8th Congress
of ALAMCTA in Viña Del Mar, Chile, in 2010. It was a good chance to
meet other investigators, students, and friends, and the congress promoted major integration among Latin Americans. Enrique also coordinated the Alexander Hollaender Course in 2010 in Viña Del Mar.
During this period the 17th Hollaender course was held in Montevideo,
Uruguay, in 2012 and was coordinated by Wilner Martinez Lopez and
Gustavo Folle.

Hollaender Genetic Toxicology Course was organized by Marta C.
Carballo in Buenos Aires, Argentina. It was entitled “Evaluation of
Damage Induced by Exposure to Toxic Substances,” and was held at the
University of Buenos Aires School of Medicine in November
28–December 2, 1994. This was the most extensive Hollaender Course
ever held, and it was a testimony to the growing interest and expertise
in genetic toxicology that was in Latin America by that time. It was the
ﬁrst Hollaender Course to be funded by the U.S. EPA due to the generosity of Mike Waters, who was then the Director of the Genetic
Toxicology Division at EPA, RTP, NC.
6. Continuation of ALAMTA activities in Chile and then Brazil
Following the Presidency of Patricia Ostrosky, Nelly Lafuente Indo
(Fig. 1E) from Chile became the 5th President of ALAMCTA from 1994
to 1996. Nelly organized the 4th ALAMCTA congress in a beautiful
place, Viña Del Mar, Chile in 1996. It was a very successful meeting
with numerous discussions.
After Nelly, ALAMCTA moved to Brazil and had Lucia Regina
Ribeiro (Fig. 1F) as the 6th President, from 1997 to 2001. Lucia organized the 5th ALAMCTA congress in Curitiba, Brazil, in 1998 along with
the 5th Hollaender Course, entitled “Detailing the Methodologies of
Short-Term Genetic Toxicology Assays.” Among the 483 attendees at
this conference, 203 were students. About 300 posters were presented.
The meeting was attended by Latin American scientists, including those
from Brazil (384), Argentina (25), Mexico (19), Paraguay (5), Colombia
(4), Uruguay and Cuba (2 each), and Bolivia (1). Other international
attendees came from the U.S. (11), Germany (5), Holland (4), Japan
(3), Canada (2), and China, France, and England (1 each).
The 5th ALAMCTA conference was the largest ever, and reﬂected
the increased interest and development of the science of genetic toxicology in Latin America. The topics discussed included complex environmental mixtures, antimutagens, occupational genotoxins, DNA
repair, alternative carcinogenicity bioassays, developmental toxicity,
risk assessment, biomarkers, germ-cell mutations, mutation spectra,
oxidative damage, and regulatory issues.
Much of the credit for this large, sophisticated, and highly successful
conference must go to the conference organizer herself, Lucia Regina
Ribeiro. She and her Brazilian colleagues brought many outstanding
scientists from around the world. Lucia paid attention to all the details,
including the outstanding facilities at the conference hotel, excellent
food, and the necessary infrastructure for the conference, including
simultaneous translations between Portuguese and English. All of this
made the meeting highly enjoyable and stimulating for everyone.
The Alexander Hollaender Training Course in Genetic Toxicology,
comprised the last 2 days of the Curitiba ALAMCTA conference and was
attended by 196 students and 160 non-students. Participants came from
throughout Latin America, including Brazil (292), Argentina (23),
Mexico (16), Chile (11), Paraguay (5), Colombia (4), Cuba and Uruguay
(2 each), and Bolivia (1).
After Brazil, the 7th Hollaender Course titled “Environment and
Toxicology Genetics” was held in Popayan, Colombia in February 2000.
This course was coordinated by Luz Stella Hoyos

8. The ﬁrst ICEM held in Latin America: Foz do Iguaçu, Brazil
Perhaps the greatest ALAMCTA congress ever was the 9th Congress
of ALAMCTA, which was organized by in conjunction with the 11th
ICEM (International Conference on Environmental Mutagenesis) in Foz
do Iguaçu, Brazil in 2013.
The 11th ICEM was organized by IAEMGS (Stephano Bonassi as the
president), ALAMCTA and SBMCTA(Brazilian Mutagenesis Society) and
chaired by Carlos Frederico M. Menck and Lucia R. Ribeiro of Brazil. It
was a very successful congress attended by more than 700 scientists,
students, and professionals from all over the world. This conference was
the ﬁrst one in more than 40 years of the existence of the ICEMs, to be
held in Latin America. All the previous ones had been held in the U.S.,
Europe, or Japan. The setting was spectacular and provided a truly
exotic background for an outstanding international scientiﬁc conference. It was a testament to the maturity of ALAMCTA.
9. ALAMCTA in Uruguay and Argentina
The 18th Alexander Hollaender Course was held in Asunción,
Paraguay, on November 10–13, 2013 at Guarani Esplendor Hotel and
coordinated by Deidamia Franco de Diana.
Following Enrique Zamorano Ponce, the 10th president
(2013–2016) of ALAMCTA was Wilner Martinez-Lopez (Fig. 1J) from
Uruguay. Wilner organized the 10th ALAMCTA Congress in Montevideo, Uruguay, which was highly successful and attended by many
students and professionals from Latin America, the U.S., and Europe.
Immediately after the congress in Montevideo, the 10th Alexander
Course titled “Nutrition, Health and Environment” took place in Buenos
Aires, Argentina, and was coordinated by Marta A. Carballo. Several
speakers from the ALAMCTA meeting traveled to Buenos Aires to help
teach this course.
10. Mutagenesis in Latin America: concluding remarks
At present there are ﬁve countries (Brazil, Cuba, Bolivia, Paraguay,
and Argentina) which have mutagenesis society within ALAMCTA
(Fig. 2A), and each one organizes their own congress and other meetings. Investigators from diﬀerent countries are invited as speakers,
promoting the integration of young Latin-American scientists.
It is important to mention that since the 1980s, several key people
from outside of Latin America have contributed to the development of
mutagenesis in Latin America, such as Phil Hanawalt, Frits Sobels,
Guenter Speit, Alain Sarasin, A.T. Natarajan, and others.
It is evident that the foundation of ALAMCTA was the driving force
for the development of mutagenesis in Latin America. Five countries
with their own mutagen society besides ALAMCTA are now promoting

7. ALAMCTA in Colombia, Argentina, Chile, and Uruguay
The 7th ALAMCTA president (2002–2005) was Marta A Carballo
(Fig. 1G) from Argentina. She organized the 6th ALAMCTA Congress in
Mendonza, Argentina, November 1–4, 2005, which promoted extensive
exchange of information among the participants.
The 8th president of ALAMCTA was Helena Groot de Restrepo
(Fig. 1H) from Colombia (2005–2007). Helena organized a very fruitful
congress of ALAMCTA in Cartagena, Colombia. This congress was in
honor of Margarita Zuleta, the person who stimulated many young
researchers in Colombia to work in genetic toxicology. Unfortunately,
within only a few minutes after the ceremony honoring Margarita for
4
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Fig. 2. 2A: Asociación Latinoamericana de Mutagésesis; 2B: Cohesion among the diverse countries and cultures of Latin America. Provides an overview of key events
which took place in the last 37 years.

the ﬁeld of genetic toxicology through congresses, resulting in many
interactions between Latin American scientists. Largely because of
ALAMCTA, essentially all Latin-American countries are now conducting
genetic toxicology research. Scientists got involved by being oﬃcers of
diﬀerent ALAMCTA boards and helping to organize and participate in
various ALAMCTA congresses. Leaders from several countries organized
Alexander Hollaender courses and have helped to disseminate knowledge about a wide variety of methodologies in genetic toxicology.
From early discussions in the 1970s, its founding in 1980, and its
continuation since then, ALAMCTA has proven to be a critical organization within Latin America. It has provided cohesion among the diverse countries and cultures of Latin America and helped to integrate
the region into the science of the rest of the workers in the ﬁeld
throughout the world (Fig. 2B). This maturity of ALAMCTA was

exempliﬁed by the ability of the society of host the ICEM in Brazil and
to initiate, organize, and sponsor various Hollaender Courses
throughout the region. As such, ALAMCTA provided an important
structure by which Latin American scientists have been able to ﬂourish
and progress in the ﬁeld of genetic toxicology and environmental mutagenesis. Because of this extensive history and sound foundation, the
future looks bright for the future of ALAMCTA and genetic toxicology
research in Latin America.
Acknowledgement
I thank David DeMarini, U.S. EPA, for his encouragement and editorial assistance to publish this review based on the lecture I delivered
during 10th ALAMCTA meeting in Montevideo, Uruguay.

5

