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Point of View

Human and Medical Genetics in Brazil

To my beloved son, Dr. Luciano Heitor Beiguelmamemoriam.

Bernardo Beiguelman

Abstract is also clear that the lack of continuity of research in Hu-
man Genetics might be due to the lack of a stimulating en-
The present paper intends to be a brief historical analysis of th&ironment. In Brazil of the first half of the 20th century
conditions for the development of Human and Medical Geneticsresearch centers in Physical Anthropology were missing and
in Brazil. there were almost no courses on Statistics applied to bio-
medical sciences.
In the thirties and forties, the organization of the first
Papers written by Brazilian authors on themes of Hu-Brazilian centers for genetical work were under the leader-
man Genetics were already found in the scientific litera- ship of Carlos Arnaldo Krug, in tHastitutoAgrondmico
ture published between the twenties and the end of the forde Campina$lAC), of Frederico Gustavo Brieger, in the
ties. They were usually concerned with the distribution of Escola Superior déAgricultura “Luiz de Queiroz”
blood groups or the frequency of sickle cell trait in popula- (ESALQ), in Piracicaba, SP, and of André Dreyfus, in the
tion samples. Nevertheless, they cannot be taken as landncientFaculdade de Filosofia, Ciéncias e Letras da
marks of the development of Human Genetics among usUniversidade de Sdo PaulBFCLUSP). Since the begin-
since their results did not influence the scientific thinking ning these centers had high academic quality and were mostly
of our students to the point of stimulating the foundation of committed to investigations on genetics and plant breed-
scientific schools dedicated to the study of genetic prob-ing, genetics obrosophilaand bees, as well as chromo-
lems in humans. somal studies in invertebrates. The absence of research on
Several reasons may be evoked to explain what hinHuman Genetics have been expected at IAC and ESALQ due
dered a better receptivity to those pioneer works, but oneo the agricultural purposes of these institutes. However, it
of which was, no doubt, that such papers have been pulmight seem curious that this type of research had not been
lished in journals of very restricted circulation. The case ofstarted at FFCLUSP, specially when it is well known that
the recently departed physician Jessé Accioly, from BahiaAndré Dreyfus, one of the most brilliant, lucid, creative and
is typical. He published the results of his studies on thestimulating intellectuals of that period, was very conver-
inheritance of the sickle cell trait and sickle cell disease insant with the literature on Human Genetics current at that
1947, as a full paper, in tihequivos da Universidade da time. It is thanks to him that the library of thstituto de
Bahia. This paper remained unrecognized for many years Biociéncias da Universidade de S&o Pasiidl contains
while the note on the same subject published in the sama wealth of bibliographic documentation on this subject,
year by James Neel Medicinebestowed international dating from the first decades of the 20th century.
notoriety and a great impulse to the career of this North Nevertheless, taking into account that, until the for-
American geneticist, also recently deceased. ties, Human Genetics was strongly influenced by Eugenics,
The low effect of the Brazilian papers on genetic mark- which provided a “scientific” basis for racism and intoler-
ers in humans in the first half of this century for stimulat- ance towards handicapped people, itis understandable that
ing the development of Human Genetics can also be attribAndré Dreyfus had not sought in being involved with the
uted to the fact that most of them were written by authorspreparation of researchers in this area. In this context it is
who already had a medical specialization. Such situationmportant to remember that the influen#ainals of Hu-
contributed to circumscribe their works to the field of spe- man Genetigspublished in England, was previously the
cialization of their authors, such as Immunology, Hemo- Annals of Eugeni¢snd that thdournal of Hereditythe
therapy, Forensic Medicine or Clinical Hematology. More- official publication of the American Genetics Association,
over, some of these papers resulted from fortuitous incuraas frankly in favor of the eugenic movement and became
sions of their authors into the field of Human Genetics. It the principal organ for “scientifically based” articles on
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Eugenics. The “scientific” arguments for the Immigration between White and Negroes, as well as against Japanese
Restriction Act which passed in 1924 came from the Eu-immigrants in Brazil. In accepting that differences between
genics Record Office at Cold Spring Harbor (Allen, 1975). human beings are biologically determined, Brazilian eugeni-
This Act limited drastically the entrance into the USA of cists, like their northern hemisphere colleagues and Nazi
immigrants coming from Eastern Europe and the Mediter-mentors, also assumed that some human beings and human
ranean countries, on the allegation that they belonged toaces should be classified as superiors, because of their
populations genetically inferior to the Anglo-Saxon and hereditary endowment, whereas others should be consid-
Nordic individuals. Between 1915 and 1930 several lawsered inferiors and with no value to society. Superiors and
were passed in USA which prohibited some kinds of inter-inferiors should not be equal under the law. It is thus appar-
racial marriages, while in 1933, in 26 US states there ex-ent that in the thirties and forties in Brazil there was no
isted 63 different sterilization laws for various social “mis- climate to the development of Human Genetics in the De-
fits”: mentally deficient, among whom there were included partment of Biology of the ancient FFCLUSP, which, at the
individuals culturally retarded, criminals, psychiatric pa- time, was, perhaps, the most important center for the pro-
tients, epileptics, and patients with leprosy or syphilis motion of genetic studies in Brazil.
(Whitney, 1933; Landman, 1933). Soon after the end of the Second World War, in 1945,
An official policy of sterilization had also been the revelation by the press and cinema of part of the hor-
adopted in 1928 in Canada (Alberta Province), 1929 inrors which were committed in the Nazi concentration and
Denmark, Finland and Switzerland (Vaud Canton), 1932 inextermination camps served to silence the eugenicists, but
Mexico (Vera Cruz Province), and in 1933 in Nazi Germany it also determined a decline of interest in studies on Hu-
(Landman, 1933; Mdiller-Hill, 1993). However, it was in man Genetics. This decrease of interest lasted for many
Nazi Germany that the eugenic movement had the volunyears in the universities of the civilized world. However,
tary, enthusiastic and disciplined participation of numerouswith the development of Biochemical Genetics at the end
geneticists, some of whom very eminent, for the fulfilment of the forties, it became evident that not only was it neces-
of the most grisly atrocities which occurred without oppo- sary to retake the research on inborn errors of metabolism
sition in a climate of growing terror: 1) dismissal of all started by Garrod in 1908, but it also became clear that there
Jewish and half-Jewish civil servants, state employees andiere numerous biochemical detectable genetic differences
society's employees (1933); 2) passing of the “law for thein normal people, which served to make attractive the study
prevention of progeny with hereditary defects, which al- of genetics in human beings. It was not only the detection
lowed for compulsory sterilization in cases of congenital of human polymorphisms, but also the demonstration that
mental defects, schizophrenia, manic-depressive psychothey could be associated with diseases, that unleashed an
sis, hereditary epilepsy and severe alcoholism (1933); 3avalanche of research whose objective was the knowledge
proclamation of the “law for the protection of German blood of the mechanisms responsible for the maintenance of these
and German honor” which prohibited marriage as well aspolymorphisms and the study of the evolutive factors in Man
extra-marital sexual intercourse between Jews and citizenémutation, selection, genetic flow and genetic drift). In turn,
of German or related blood (1935); 4) in 1937 all 385 Ger-the regrettable entering of humanity into the nuclear era, by
man colored children born to Negroid and German parentsneans of the horror of the Hiroshima and Nagasaki destruc-
were surgically sterilized in university hospitals, according tion, stimulated the study of genetic effects of radiation
to a plan proposed in 1935; 5) suspension of the law orand other mutagenic agents on humans.
compulsory sterilization in 1939 in favor of an euthanasia It became evident that the experience accumulated by
law allowing the murder of the physically or mentally re- “drosophilists” who worked on genetic polymorphisms,
tarded by carbon monoxide or by shooting; 6) the system-selective mechanisms, inbreeding effects, and linkage could
atic and brutal murder of most European Jews (six millionbe transferred without any great difficulties to the study of
people of all ages), at first by slow starvation or by shoot-these problems in human beings. Moreover, human beings
ing (1939-1941) replaced from 1942 to 1945 by an effi- have been considered a better model than any other for the
cient killing machine in extermination camps, employing study of the general genetic problems, since they offered
gas-chambers and crematoria. the advantage of providing the best conditions for the in-
In the thirties Brazil did not remain immune to the vestigation of their ancestors, descendants and collateral
ominous activity of the eugenicists. At that time there was arelatives, and for obtaining detailed information from ana-
Brazilian Eugenics Central Commission based in Rio detomic, physiologic and biochemical points of view.
Janeiro, and its official journaBfletim de Eugenja This advantage served to attract to Human Genetics
printed in Piracicaba, SP. This journal published Portugues@ot only students with a backgroundirosophilagenet-
translations of articles written by Nazi German geneticists,ics, who opted at the end of their course for another field
notes written by Brazilian Professors praising the steriliza-of investigation, but also attracted consecrated scientists
tion laws passed in Nazi Germany and in favor of “eugenicwho had been studyir@rosophilafor many years. This
methods” against handicapped, criminals and social misfitavorld-wide shift also occurred successfully in the fifties
in Brazil, as well as articles speaking out against marriagen Brazil, allowing the achievement of studies on many auto-
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somal or sex-linked polymorphic systems for evaluating vent of Human Cytogenetics. Notwithstanding the chromo-
the genetic composition of Brazilian populations, selec- some complement of normal individuals had been discov-
tive effects, rates of mutations, consanguinity, genetic loadered in the fifties (Tjio and Levan, 1956), three years be-
epidemiology of congenital defects, radiogenetics, ge-fore the discovery of the first human disease due to chro-
netic studies in isolates, gene flow, and the investigationmosomal alteration (Lejeur al, 1959), Human Cytoge-

of genetic components responsible for susceptibility/re- netics only acquired strength in the sixties, after Moorehead
sistance to infectious diseases. The publications of Braet al. (1960) described a technique for short-term culture
zilian authors who worked on these important themesof lymphocytes, which allowed the settlement of this spe-
gained immediate international recognition and the respectialty in many laboratories world-wide, even in those with a
of foreign peers. The apogee of this success was reachdinited budget. It was the facility of this technique which
between the sixties and eighties. Taking into account aallowed the extraordinary development of Human Cytoge-
combined criterion of quality and quantity of papers on netics in Brazil in the early sixties, enabling our geneticists
Human Genetics, Brazil was included at that time amongto compete creatively in the same field that was flowering
the first five most productive countries in research on in countries of the northern hemisphere.

Human Genetics, being ranked just below the United States ~ Human Cytogenetics had an unexpected impact on
of America and the United Kingdom. Medicine mostly because it enabled the elucidation of the

These themes, so beloved of Brazilian geneticists, didetiology of many sporadic and even familial diseases with
not touched the medical community in Brazil, not even whenno Mendelian transmission, through the investigation of
the research dealt with inherited diseases, probably becausstructural or numerical chromosomal abnormalities. Here
for investigating the pathogenesis of these disorders, geit seems important to stress that in spite of the fact that
neticists followed an audacious and unusual methodologymost of the geneticists had no medical training, they not
in Medicine, since under the natn&it there were summa-  only introduced karyotype analysis in the medical arma-
rized all signs and symptoms of the patient under analysismentarium, but also a specific semiology for diseases re-
In the eyes of the clinicians, always dealing with individual sulting from chromosomal aberrations, as a consequence
problems, this simplified labeling, that apparently ignored of their karyotype-phenotype correlation studies.
the variations of the clinical picture of each patient, seemed However, the immediate acceptance of Human Cy-
to be an excessive abstraction and a complete heresy.  togenetics by the medical community seems also due to

Such resistance remained in the medical communitythe fact that chromosomal aberrationsésgble under
even when genetic heterogeneity was demonstrated in aghe microscopeThis materialization of the genotype
parently homogeneous clinical disorders, allowing geneti-changes was fully pursuant to the psychological tendency
cists to foresee different pathogenesis for the differentof most people to resist against dealing with abstract no-
clinical genetic entities they were able to recognize. Fortions, such as those which had dominated Genetics rea-
the medical community it was difficult to accept a bio- soning for a long time. At a time when we were far from
logical science in which, as in physics and mathematicsthe technology of DNA analysis, which allows the investi-
the artificial concepts used for working out hypothesesgation of the structure and function of human genes and
are a consequence of the need of applying statistical analythe diagnose of inherited diseases by examining the ab-
sis to interpret reality for obtaining laws that, when ap- normal genes themselves, one can imagine the great im-
plied to the real world, represent natural phenomena withpact provoked by the possibility of observing and photo-
a high degree of exactitude. graphing some genetic changes.

The medical community did not give any clear signs Another impressive event that occurred in the sixties
of accepting the new wave of research on Human Geneticstarted with a paper by Steele and Breg Jr. (1966) which
which emanated from the Departments of Biology of the enabled the development of techniques for evaluating the
ancientFaculdades de Filosofia, Ciéncias e Letragen  chromosomal and biochemical constitution of human fetal
when it became clear that a biochemical interpretation forcells obtained by amniocentesis after the first trimester of
an inherited disease should be investigated whenever itpregnancy. This was a great advance in comparison to Riis
pedigree analysis supported a monogenic transmissiorand Fuchs (1960) work, which allowed only the investiga-
Otherwise stated, this lack of acceptance of Human Genettion of X-chromatin in fetal cells. At that time it was un-
ics among clinicians remained even when it became cleaimaginable that it would be possible the precocious prena-
that the indication of monogenic inheritance for a diseasetal diagnosis of genetic abnormalities with the present de-
together with the knowledge of its physiopathology, could gree of accuracy, using ultra-sonography to follow with
enable either the discovery of an enzyme defect or the dedetails the evolution of the conceptus within the uterus and
tection of a structural protein abnormality responsible for for applying techniques for the direct study of human DNA.
the manifestation of a clinical condition, and the definition Moreover, the ability to diagnose chromosomal and inher-
of its pathognomonic sign. ited diseases by analyzing cells obtained from biopsies of

Genetics only started to be frankly accepted in thethe corial villi was only unequivocally demonstrated almost
medical community from the sixties onwards, after the ad-20 years after Steele and Breg Jr.’s (1966) paper.
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The fact that many abnormal karyotypes were assotheUniversidade Federal dRio Grande do SYUFRGS)
ciated with congenital defects, together with the demon-and Funda¢&o Faculdade Federal de Ciéncias Médicas
stration of the importance of Y-chromosome and other mo-(Porto Alegre, RS). Moreover, almost all graduate courses
nogenic alterations in sexual determination and differen-in Medical Genetics are conducted at Biology Institutes.
tiation, explains the reason why the acceptance of Humam\s a consequence, the leadership of the largest proportion
Genetics in the medical community started with pediatri- of creative scientific production in Medical Genetics in
cians and endocrinologists, followed by obstetricians, Brazil takes place in Institutes of Biology and not in the
while other Brazilian specialists usually thought of Hu- Medical Schools. This is the case of the innovating contri-
man Genetics as an esoteric science. The full acceptandautions on muscular dystrophigsgtituto de Biociéncigs
of Human Genetics by the Brazilian medical community USP), inherited hemostasis defedts{jtuto de Biocién-
was only achieved when it became undoubted the imporeias UFRGS), ectodermal dysplasi&efor deCiéncias
tance of Genetic Counseling to the practitioners of manyBioldgicas, Universidade Federal do Pargndamong
medical specialties, and after the research activities on Phawsther examples which could be mentioned.
macogenetics, Immunogenetics (which stopped being re- In the public institutions, another factor that contrib-
stricted to Immunohematology), Genetic Epidemiology, utes to prevent the majority of medical professionals (with
Mutagenesis and Teratogenesis, Oncogenetics, Develoghe usual exceptions) from achieving a leading role in re-
mental Genetics, Behavioral Genetics, Genetics of Degensearch on important themes of Medical Genetics is over-
erative Diseases, and Twin studies increased among us. work in clinical assistance, which deprives them of the

As a consequence of the initial resistance of medi-necessary conditions to dedicate themselves to scientific
cal professionals to Human Genetics, it is understandablénvestigation. In the whole country there exists only about
why only in 1959 it was possible to create, for the first time forty Medical Genetic centers in public institutions, half
in Brazil, a course in Human Genetics atfheuldade de  of which in the State of Sao Paulo, which provide care for
Medicinada Universidade d8ao PauldFMUSP), and  tens of thousands of families per year that seek for ge-
in 1963, at theUniversidade Estadual de Campinas netic counseling for the risks of occurrence and recur-
(UNICAMP), the first and, up till now, the only Medical rence of genetic diseases. In these centers there are work-
Genetics Department in a Brazilian medical school. Un-ing about one hundred clinicians specialized in Medical
fortunately, UNICAMP’s initiative has not been followed Genetics, and a slightly larger number of other profes-
by other Brazilian universities, and only a few have evensionals (biologists, psychologists, nurses, social workers
introduced specific courses on Human Genetics in the curand technicians). This lack of perspective is contributing
riculum of their medical schools. Even the USP, which to the growing number of private clinics (usually with bet-
had the conditions to transform the course on Human Geter infrastructure than the public institutions) in the larg-
netics into a Department, preferred to transfer this courseest Brazilian cities. These clinics are mainly oriented to-
to the Departamento de Biologiat thelnstituto de  wards prenatal diagnosis of chromosome abnormalities
Biociéncias At the Ribeirdo Preto campus of the USP re- and inherited diseases, and to carry out complementary
search in Medical Genetics started in 1959 imbpar- tests. Due to these reasons that even when these medical
tamento de Clinica Médicaf the Faculdade de Medi- professionals are able to draw out topics for investigation
cina, but a course on Medical Genetics began officially from their loaded routine, these matters usually tend to
in 1970, at th®epartamento de Genética e Matematica focus on case-reports of diseases previously described in
Aplicada a Biologia. pertinent literature, attempts to characterize syndromes,

TheConselho Federal de Educac@oFE) may have  statistical surveys of limited value, or the application of
contributed to this situation by not including Human or technologies that are most likely not innovative.

Medical Genetics as part of the requirements for the mini- The naked truth is that the lack of Departments of
mum curriculum of medical schools, only recommending Medical Genetics in the medical schools are harmful to the
that “at least the notions of Cytology, Genetics, Embryol- reformulation of Genetics in medical practice. In the present
ogy and Evolution” should there be taught (Resolution No.state of knowledge in which there are about 7,000 well-
8 of October 8, 1969). Fortunately, however, a large num-documented inherited Mendelian disorders, about 1,000
ber of medical schools, especially those in the public uni-chromosomal abnormalities, and an unknown number of mul-
versities, did not restrict themselves to the CFE recom-tifactorial diseases, it is impossible to graduate medical pro-
mendations, but maintain courses in Medical Geneticsfessionals with experience in all of these disorders, besides
during at least one semester. This is evidently not enouglnaving the ability to decide if a congenital malformation
to prevent high losses both in research and in the implanhas genetic or environmental origin. What appears feasible
tation of stronger training in Medical Genetics. is to have dermatologists specialized in genodermatoses,

In fact, residencies in Medical Genetics, recognized ophtalmologists specialized in ophtalmologic inherited dis-
by theConselho Nacional de Residéncias Médica®s,  eases, orthopedists specialized in genetic bone changes, and
only offered in Brazil by UNICAMP, USP (Ribeirdo Preto so forth. In a medical school such specialists should be part
campus), thinstituto Fernandes Figueirgrio de Janeiro),  of a Department of Medical Genetics, since it is not enough
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