DNA & Destiny


Grant Steen takes a fresh look at the issue of 'Nature and Nurture in Human Behavior'.  Is there really anything new to say on this subject after decades of debate?  The publication of  'The Bell Curve', a book which he describes as "a pseudo-intellectual justification of racism", in itself demands a response but he makes a strong case that in any event it was time for a reappraisal of the whole field.  As might be expected, one recent development is that the new tools of molecular genetics are beginning to identify the segments of DNA that seem to actually affect human behavior.  In a few cases it is possible to identify the gene in the DNA sequence and to propose a plausible link between different variants of the gene and different behaviors.  A case in point is provided by mutations which impair the monoamine oxidase A enzyme, which affects the metabolism of neurotransmitters (chemical messengers between nerves), which in turn may be associated with impulsive violent behavior.





Although this account may appear credible, Steen points out that human genetics research has often identified associations between genetic factors and human behavior which have proved mistaken on more careful examination.  He recounts the history of research into XYY men.  These individuals have a double dose of the Y chromosome; the chromosome that carries the genes responsible for an embryo developing into a male.  The original studies of these individuals indicated that the men were large, aggressive and prone to violent criminal behavior.  The ready acceptance of these findings, and their entrenchment into popular mythology, were almost certainly helped by the widely held stereotyped view of maleness.  A subsequent study which sampled its XYY subjects from the population at large, rather than from criminal institutions, indicated that the main effects of a double dose of male genes are


(on average but not always) extra size and a slight dimming of the intellect.  I find that these conclusions come as no surprise to 50% of undergraduate biologists (those without Y chromosomes).





In general, the evidence of an association between particular genes and particular behavioral traits is preliminary, its interpretation is subject to prejudice and the findings are often overturned by subsequent studies.  Steen presents all these problems, but nevertheless argues that the inheritance of human behavior is a legitimate and valuable area of research.  The most effective part of the book is a comparison between the results of research into human disease and human behaviour.  He claims that most of the problems with establishing a link between genes and behaviour also apply to establishing a link between genes and disease, yet the disease studies are treated as more credible and respectable despite a comparable importance to society at large.





Much of the evidence that a disease is inherited comes from studies that show that it tends to run in families.  More careful studies of the pattern of inheritance may identify a particular section of chromosome as a possible site where a gene may reside.  Steen reminds us that in the case of Huntington's chorea (a disease of the nervous system), once the section of chromosome had been identified, it took a further decade of concerted research to identify the gene in 1993, and that the reason why modifications to this gene cause the disease is still not fully understood.  For most other diseases, progress is at an even earlier stage, but there is a general zest in the research community that breakthroughs are in the air.  Some of the most convincing evidence that heredity affects a disease comes from twin studies.  Identical twins have the same genetic make up, whereas non-identical twins are only as closely related as brothers or sisters.  If identical twins both have the same disease more often that non-identical twins then this is strong evidence of a genetic component.  This does not mean that the gene actually causes the disease, nor that it is impossible to avoid the disease by a change in life- style.  





Twin studies show a strong genetic component in the incidence of heart disease, yet it may be possible in some cases for those most genetically susceptible to avoid heart disease through the appropriate diet and for someone who is genetically less at risk, through a determined effort, to eat their way to a heart attack.  There are many faults with twin studies which can in some cases throw up misleading results and Steen describes many of the pitfalls.  Other types of evidence are, therefore, welcome.  In the case of heart disease, the evidence is strengthened by a different type of comparison: cross-fostering studies.  Studies show that the heart disease in the biological parent increases the risk that an adopted child will suffer heart disease, even though the child's diet and exercise will presumably have been most strongly,


if not exclusively, determined by the adoptive parents.  This type of information has stimulated genetic research which is now beginning to identify genes with major effects on susceptibility to heart disease.





The evidence is imperfect then, has but still proved useful. Steen argues that there is a comparable quality of evidence for a role of inheritance in the development of many aspects of human behavior including intelligence, homosexuality, personality, addiction and mental disorders. He claims that a reticence on behalf of scientists to acknowledge the strength of this evidence can be traced back to the horrors of the eugenic policies in Nazi Germany.  Some of the work is indeed deeply flawed, but that "by their reluctance to confront the issues of the day, scientists have allowed themselves to be exploited by the writers of 'The Bell Curve'".





The book attempts a balanced look at the evidence in its implications.  It is unusually rough- hewn both in style and content.  This incautious approach is sometimes unfortunate, but also produces some of the most hard hitting and memorable moments.  The two extremes are seen in Steen's treatment of the Nazi holocaust.  He sketches the history of eugenic ideas, starting with their widespread hold of the scientific communities of Europe and America at the turn of the century, through to the horrors of the death camps; he points out that similar ideas were established in the US and that there were even eugenic laws allowing involuntary sterilisation and laws against inter-racial marriage.  The whole history is described almost dispassionately and the unintended effect is that the passage reads as though this evil was the result of a spreading idea rather than an idea that was disseminated and acted on by thinking individuals


in a modern society. On the other hand, when he describes the use of the death penalty in the United States today, whether or not it is appropriate, he evokes the holocaust with obvious rage "this final solution is more likely to be invoked when the criminal is a member of a minority group".





The organisation is sometimes repetitious, and in other places makes memorable excursions, such as a passage devoted to the statistical comparisons supporting gun law.  One theme that would have repaid a more thorough treatment is the maintenance of genetic differentiation.  If a trait, intelligence say, is heritable as Steen claims, then does the small change between generations imply that selection favours the intermediate levels rather than the high or low?  In the case of disadvantageous traits, such as inherited diseases produced by recessive variants, he perhaps over emphasises the role of selection favoring individuals who carry the gene without expressing it fully.  A range of other possible  explanations are somewhat neglected.





In the penultimate chapter "Sex, Genes and Testosterone" it seemed to me that his enthusiasm for biological explanations had completely slipped the leash.  He uses evidence of different relative size, and activity of different regions of the brain to argue that intersexual differences in behaviour could plausibly have a biological component.  He draws attention to differences in verbal ability and spatial skills which might be a consequence of the different brain organisation.  This is controversial, but interesting work.  Having argued that differences in brain structure are important in establishing that sexual differences in behavior might not be imposed by the environment and upbringing, he then goes on to describe the monitoring of transsexuals under hormone treatment.  Male to female transsexuals were reported to show decreased anger, aggression and sexual arousability, to be more verbal and less able to work with shapes.  The female to male transsexuals were reported to show the reverse trends.  He reports the conformation to sexual stereotypes with apparent approval. I had to read to the end of the chapter to make sure that it was not a parody.  The book finishes with a more balanced chapter on biology and social responsibility, and a folksy epilogue touching on morality, including the issue of conception in the light of adverse genetic indications.  





Despite its flaws, the book is deeply stimulating. If I had to convince a sceptical colleague from the social sciences that biologists had a valuable contribution to make to the study of human behaviour I would choose a more assured, safer pair of hands: perhaps Gould's "The Mismeasure of Man", debunking the fraud and racism that has pervaded much of the research in this area or Jones' "The Language of the Genes" on the evolutionary issues.   On the other hand, as a starting point for vigorous and lively debate, as a compendium of difficult issues which will arise as the molecular evidence accumulates, it is both effective and timely.
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