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Table 3  Galton’s schedule to obtain a eugenics certificate. Questions to be answered by each applicant for the eugenic certificate

A Your name in full, place and date of your birth, your address, your occupation. Maiden surname of your mother; full name and address

of your father, his occupation.

B Have you undergone a physical examination as to fitness instituted by any branch of the public service ? If so, state particulars and date.
C Can you refer to any physical competition of which records are accessible, in which you were ranked distinctly higher than the average of
your competitors ? If so, give not more than three of the most notable instances.

D Have you performed any physical feats that were distinctly beyond the powers of men of the same age and of equal training to yourself ?

Give particulars of not more than three of the most notable instances.

E Have you been classified in any important literary examination, whether at school or college, for public service or otherwise ? Give
particulars of the three instances in which you were especially successful and mention the number of competitors in each case; if they be not
known with exactness, give limits within which their numbers certainly lie.

F Have you been awarded prizes or other distinctions at any large college, school, or university, or by any literary or scientific body ? If so,

state the particulars of not more than three of the most noteworthy ones.

G Have you been elected to any coveted post of trust, paid or unpaid, in any school or college or in any association, whether it be athletic,
scholastic or other? State particulars of not more than three of the most important of these as evidence of the trust placed in you by your

comrades.

H Have you received any and what appointments? If so, do not mention more than two or three of the principal ones.
I State anything else that you may think favourable to the conclusion to which a certificate testifies.

Notes. Weight will be given by the Judges to the general character of your replies, which should be appropriate and satisfactory, but brief.
It will be observed that an accumulation of small instances is reckoned superfluous, when a few prominent facts suffice to carry the desired

conviction.

Nothing whatever is to be written that cannot be quoted and cannot be verified.

classified as : (a) Gifted, (b) Capable (c) Average
or (d) Degenerate. This information should be
stored in a state eugenics record office. Early
marriages for women of similar classes (a) and (b)
should be encouraged and financial endowments
made available to them for producing numerous
offspring. These grants would be analogous to the
use of grants for higher education for promising
young adults.

Galton suggested that in competitive examina-
tions for the civil services or other professional
posts extra marks should be awarded for “family
merit” if the youth came from a superior pedigree,
as judged by the success of its members in their
chosen profession. Rules of celibacy for Fellows at
the older universities which were in place before
1870 should be abolished, to allow reputedly
intelligent academics to have offspring. Eugenic
certificates (see table 3) should become available
for members of society and be kept in a eugenic
records office. A eugenics research laboratory
should be set up to gain more information on the
inherited transmission of complex psychological
traits such as intelligence, energy, and perceptual
abilities. Finally, state institutions should take
some sort of action against the feeble-minded,
habitual criminals and the insane. They should be
segregated and restricted from having offspring.
These suggestions were taken up by various coun-
tries and by 1931 sterilization laws had been
enacted in 27 states in the USA. Most of these
laws provided for the voluntary or compulsory
sterilization of certain classes of people thought to
be insane, feeble-minded or epileptic; some were
extended to habitual criminals and moral per-
verts. In most states these extreme measures were
not enforced - except in California where 9,931
persons had been sterilised by 1935, on the basis
of eugenic principles.?

It is also noteworthy that some of Galton’s papers
on eugenics were translated into German and
published in the Archiv fiir Rassen wund
Gesellschafts-Biologie in 1906. By 1931, two years
before Hitler came to power, the German Society
of Rassenhygiene had added eugenics to its
name.’ Many of the early evolutionary biologists
such as Julian Huxley and Gaylord Simpson'
were appalled by the subsequent perverted and
macabre abuse of eugenics in Germany during the
period of 1935-44. Hitler did not justify his social
policies on the basis of Darwinism or eugenics. No
reference to such subjects can be found in his
books, Mein Kampf'*? or his Table-Talk."’ His social
ideas appeared to derive more from the 19th cen-
tury German philosophers Schopenhauer, Hegel
and particularly Nietzsche' who is quoted several
times in Hitler’s Table-Talk. The case is different
with regard to the German biologists, anthropolo-
gists and geneticists of the period between 1933
and 1945. They actively invoked eugenic princi-
ples to justify the social policies of the Nazis. The
consequences of these policies have been exten-
sively documented elsewhere’ " '%; suffice it to
record that approximately 200,000 women were
compulsorily sterilized and more than six million
people belonging to “inferior races” suffered mass
extermination.

Following the events of the second world war,
overt eugenic ideas became unacceptable; but in
the climate of Victorian England, Darwin eventu-
ally endorsed many of Galton’s views, possibly
seeing them as practical consequences of his own
theory of evolution and natural selection. Al-
though Galton’s work is not quoted in Origin of
Species it is mentioned on more than ten occasions
in the Descent of Man.'” Darwin came round to
Galton’s opinion that “general intelligence, cour-
age, bad and good temper are certainly transmit-
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ted in families, and on the other hand it is certain
that insanity and deteriorated mental power tends
to be inherited”."” He believed that “natural selec-
tion is affecting civilised nations, and the weak in
body and mind are soon eliminated”."” He goes
on:

“We civilised men, on the other hand, do our
utmost to check the process of elimination; we
build asylums for the imbecile, the maimed, and
the sick; we institute poor-laws; and our medical
men exert their utmost skill to save the life of every
one to the last moment. Thus the weak members
of civilised societies propagate their kind. No one
who has attended to the breeding of domestic ani-
mals will doubt this must be highly injurious to
the race of man. We must therefore bear the
undoubtedly bad effects of the weak surviving and
propagating their kind”."

Darwin summarises his views in the concluding
chapter of Descent of Man:

“The advancement of the welfare of mankind is a
most intricate problem; all ought to refrain from
marriage who cannot avoid abject poverty for
their children; for poverty is not only a great evil,
but tends to its own increase by leading to
recklessness in marriage. On the other hand, as
Mr Galton has remarked, if the prudent avoid
marriage, whilst the reckless marry, the inferior
members tend to supplant the better members of
society. Man, like every other animal, has no
doubt advanced to his present high condition
through a struggle for existence consequent on his
rapid multiplication; and if he is to advance still
higher, it is to be feared that he must remain sub-
ject to severe struggle. Otherwise he would sink
into indolence, and the more gifted men would
not be more successful in the battle of life than the
less gifted”."”

Commentary

Galton’s views on eugenics have naturally fallen
into opprobrium and sullied his subsequent repu-
tation as a scientist and the founding father of
quantitative genetics. He and Darwin held, no
doubt, the views of many eminent Victorians and
it is a salutary lesson that they could not foresee or
even give hints of the possible gross abuse of such
ideas by politicians only 20 years after Galton’s
death in 1911. However, covert eugenic practices
that affect reproductive choices are widespread
and are likely to predominate as our knowledge of
the human genome increases. Selective abortion,
mass sterilisation programmes for population
control, artificial insemination of women with
donor sperm are all contemporary issues. More-

(&

5
over, very powerful eugenic techniques ha
recently been made available with the revolutiogr
in molecular genetics. Genetic markers and file§
can now be easily obtained for every individuai_i;‘.
either antenatally or from birth with the availabil2
ity of a multitude of microsatellite markers. Thesg
genetic markers are currently being used for poly%
genic disease as adjuncts to diagnosis (fog
example, HLA B27 and ankylosing spondylitis; or-
apolipoprotein E2 homozygosity for Type 11
hyperlipidaemia); or for prognosis (for exampld
the mutation site of the low-density lipoproteift
(LDL) receptor and the expected severity of th§
atherosclerotic complications) and soon will bg
available for risk prediction to provide thg)
individual’s risk profile to develop deleterious
medical and/or social characteristics such as thosg)
found in the early dementias, other neurodegen®
erative conditions or other polygenic disorders
such as premature atherosclerosis. For exampl
there are more than 230 different mutationg
reported for the LDL-receptor that can causg
variable degrees of hypercholesterolaemia due t{§
differential effects on receptor function. This iff
turn can lead to a variable development of premay
ture coronary atherosclerosis, depending on _§1§
exact position of the mutation with, in some cas
a >20-fold higher relative risk. Detection of st&
mutations therefore allows an unamb1guou‘§L
distinction of homo - from hetero - zygote
improves prognosis for the development of th
severity of the atherosclerosis; and unambiguousl
identifies affected first-degree relatives, including
children who due to their age may be unable té‘:
give “informed consent” for the test. The ma)qg-
ethical problems' arising from such a screening.
procedure are these: who should have access tg
the information - only the patient; or his firsg
degree relatives if they are likely to be affected;
should first degree relatives be contacted “out %
the blue” to be given the option of genetic testm@
Should children not be tested until they are of a
age when they can give informed consent? If r.hg
sudden onset of coronary heart disease at their
place of work could endanger the lives of otherst
should such tests be made compulsory? Wilh
patients decline to have genetic tests, not fgg
health reasons, but to reduce their premiums fQﬁ-
life or health assurance (see below)?

Table 4 presents a list of other commoﬁ
polygenic disorders where genetic markers are/d#
soon will be available to predict risks, and simildD
ethical issues arise. A recent ruling by the Associ2
ation of British Insurers'® requires the reporting
any such genetic tests undertaken by people seekd
ing all types of life cover, including endowmen§
and personal pensions. Insurers define a genetic
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Table 4 Genetic markers for diagnosis, prognosis or prediction of polygenic disease

Disorder Frequency* Genetic markers
Metabolic
Diabetes Type I 1:500 HLA-DR3/4; INS.vntr
Diabetes Type II 1-7% INS-r; GLU-t; GK
Hypertriglyceridaemia 5-10% Al/CIIVAIV cluster, LPL
Hypercholesterolaemia 1-5% LDL-r; apo B
Premature CAD 1:5 male adults Apo E, and others
Hypertension 15-20% ACE; angiotensinogen
Cancer
Breast ~25,000 new cases pa BRCA1, BRCA2
Polyposis coli.(FAP) ~1:8,000 APC, K-ras, p53
Colorectal (HNPC) ~20,000 deaths pa PMSI, PMS2, MLH1, MSH2.
Neurology
Alzheimer’s ~10% of over 65s Apo E4, APP,S1,S2
Others
Ankylosing spondylitis 0.5% HLA-B27
Venous thromboembolism 0.1-1% Factor 5 Leiden

INS=insulin gene; vntr=variable number of tandem repeats; INS-r=insulin receptor; GLU-t=glucose transporter; GK=glucokinase; LDL-
r=low density lipoprotein receptor; ApoE=apolipoprotein E; ACE=angiotensin converting enzyme; BRCA=breast cancer gene;
p53=tumour suppressor gene; APP=amyloid precursor protein; LPL=lipoprotein lipase; A1,C111,AIV=apoliproteins A1,C111,AIV.
PMS1/2, MLH1=mismatch repair genes; S1,S2=presenilin genes; K-ras=oncogene *Frequency refers to either incidence, prevalence or

frequency depending on population studied.

test to mean “an examination of the DNA pattern
to find out if it differs from normal. In the insur-
ance context a genetic test is one which is
regarded as predictive in an asymptomatic
individual”." This is probably too restrictive a
definition in that many phenotypic tests such as
the Ishihara chart to diagnose colour blindness
rests on a genetic basis. Life insurance in connec-
tion with mortgages for house purchase is a
particularly sensitive area since it is a eugenic
means of exerting control over the future gene
pool by affecting reproductive decisions of fami-
lies. For life insurance up to a total of £100,000
which is directly linked to a new mortgage for a
private dwelling, the results of genetic tests must
be declared but may not be taken into account by
the insurance company even if they are to the det-
riment of the applicant. It is implied that for sums
greater than £100,000 such genetic tests will be
taken into account. The justification for this
policy is that insurers are professional risk-takers
and must make sure that the charged premiums
equate to future risks. It is not possible for any
insurance company to subsidise one type of policy
holder (who may withhold information on genetic
tests that may affect future life expectations) by
charging the rest of the policy-holders more than
the correct premiums. Otherwise people who have
had genetic tests that reveal them to be at high risk
may then over-insure themselves at the expense of
other policy holders.

There is an evident conflict here between social
justice which should make no discrimination on
the basis of genetics and actuarial fairness which
uses genetic discrimination to adjust premiums.
One way to reconcile this discrepancy is to distin-
guish the situation of a “citizen” from that of a

“consumer”. The former is entitled to social
justice from government not to be discriminated
against by virtue of his or her genetic constitution;
whereas the latter can be considered as a
purchaser of a commodity, ie life assurance, and is
restricted in the choice by a variety of factors such
as wealth, family relationships, employment etc,
and now to include his genetic constitution. How-
ever, the alternative argument is equally cogent:
that an individual should not be penalized for the
chance inheritance of unfavourable genotypes
over which he or she has no control, and that, if
anything, health insurance, as an instrument of
social policy, should be made cheaper not more
expensive for the person. To resolve this clearly
requires a political decision.

As with many other local interest groups (see
below, the UK Alzheimer’s Disease Genetics
Consortium) the Association of British Insurers
has set up a code of practice for insurance compa-
nies to safeguard their financial position However,
such codes might not take into account all the
wider implications of genetic testing and eugenics.
Insurance companies will quickly build up files of
genetic data for large numbers of the population
and this could be used for other purposes. For
example, it may not be long before employers can
(or indeed ought) to demand access to such infor-
mation, either from the individual concerned or
from other sources. If the employment of the indi-
vidual puts at hazard the lives of others by his
genetic defect then the employer should have the
right to know this and disqualify him from the job.
For example, many unexplained road accidents
are due to narcolepsy which can be predicted by
the genetic marker HLA DR2 and such carriers
(with the other associated features) perhaps
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should be prohibited from occupations such as
those of coach driver or airline pilot.

Genetic files are already forming imperceptibly,
and even by accident, with the multitude of stud-
ies being conducted on genetic variants that relate
to disease. A good example of a coincidental dis-
covery involves the genetic variants of apolipopro-
tein E that relate to a rare dyslipidaemia (type 111
hyperlipoproteinaemia). There are three common
genetic variants, E2, E3, and E4 and it has been
subsequently found that the apo-E 4 allele is asso-
ciated with the common late onset and sporadic
forms of Alzheimer’s disease. Risk for Alzheimer’s
disease increased from 20% to 90% and mean age
of onset decreased from 84 to 68 years with
increasing number of apo-E 4 alleles inherited in
the 42 families that were studied. Homozygosity
for apo-E 4 was virtually sufficient to cause Alzhe-
imer’s disease by the age of 80 years.”® A consen-
sus statement on apolipoprotein-E genotyping in
Alzheimer’s disease was published by the National
Institute on Ageing/Alzheimer’s Association
Working Group?', in which it is suggested that
physicians may use apo-E genotyping as adjunc-
tive information for establishing the diagnosis of
Alzheimer’s disease in patients with dementia.
The UK Alzheimer’s Disease Genetics
Consortium® has drawn up guidelines for what it
considers to be best possible practice which
conflict with the rules drawn up by the Associ-
ation of British Insurers. The Alzheimer’s consor-
tium proposes: (1) informed consent for genetic
testing as part of a clinical trial protocol from
either the patient and/or carer; (2) genetic data
should not be transferred back to the patient,
carer or treating physician except in the most
exceptional circumstances, and then only with
appropriate counselling; and (3) genotyping
should only be undertaken at relevant loci to the
primary condition. However, the problem of leav-
ing such ethical decisions involving genetic
research to locally interested consortia is that
wider issues may be overlooked.

For example, apo-E genotyping has been in use
as an important diagnostic aid for lipid disorders
in lipid clinics worldwide for the last 20 years.
However, this information, available in case notes
and medical reports, may eventually be used to
predict the occurrence or diagnosis of Alzheimer’s
dementia in some of the patients who were tested.
There is no clear guidance or formulation on how
these records should be used, and on who should
have access to the information; the individuals
were initially tested with a different condition in
view.”” When genetic screening is performed by
the biotechnology industry more problems can
arise. For example, in one study where testing for

(]
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familial adenomatous polyposis was performed b%
a commercial laboratory screening for mutations
of the APC gene located on chromosome 5q2K
only 19% of the patients received proper genetig:
counselling before the test; and in 32% of thé
cases the physician misinterpreted the te@
results.” Of particular concern was that somg
patients at risk for familial adenomatous polypos®
would have been given a false negative result.

The techniques for somatic cell gene therapi
have been used to treat several of the rar®
inherited diseases such as homozygous famxha']i
hypercholesterolaemia and adenosine deammasQ
deficiency. Some of these techniques can also bg
used for germ-line gene manipulation and clonin
with the use of adult nuclei to provide, for exam,
ple, a potential supply of organs for transplantae
tion surgery. When used to eliminate or reduce the
burden of inherited disease in the population sucﬁ
as cystic fibrosis, Duchenne muscular dystroph;
or homozygous familial hypercholesterolaemia, na.
serious ethical issues appear to arise apart fromy
the difficult choices for the patient or closest rel4Q
tives However, the real problem arises in theJ

“grey area” between a disease phenotype and
natural aging process. For example, conditioni
<o
with trinucleotide repeats have variable phqgma
types that range from severe (intellectual 1mp§18
ment, muscular atrophy, severe respiratory muscle-
weakness) to mild (cataracts, or frontal baldness§
and the intellectual and physical defects cam
resemble those seen in individuals of a normallﬁ
aging population. Eugenic measures being takeg
for subjects, for example, with a predisposition t®
Huntington’s disease, where the symptoms can bg
of early onset, might be proposed for use in thg'
“normal” population.” The use of genetic tec}g
niques, such as up-regulating a gene locus that ig
repressed or modulating a gene locus that is over2
transcribing, in order to attempt to influence su
factors as memory, cognition, volition or perceps
tion in subjects with no proven clinical diagnosé.
are highly controversial and must remain ex®
tremely suspect. Who, for example, draws up thi}
ethical and aesthetic standards of value to decide
which psychological characteristics to improve
gene therapy? Would attempts by somatic geng
therapy to improve the antisocial behaviour arig
liability to deafness, for example, in a Beethovef
also improve his ability to compose music? Ho#
are such different characteristics to be evaluatedd
To reiterate Darwin: “The advancement of the
welfare of mankind is a most intricate problem™'
and probably the genetic issues that affect populdy
tions should best be left to natural processes ungil
we have a much greater knowledge and under-
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Table 5 A possible framework to consider for the use of
molecular genetics in humans:

® Diagnosis, prognosis, prediction and therapy for individuals with
presumptive or established clinical diagnoses along Hippocratic
principles.

® Voluntary choices and privacy resting with the informed patient;
except in some cases for first degree relatives and employers

(cf narcolepsy and risks to third parties)

® Regulate use for population genetics to diagnostics and research;
screen for defined clinical disease.

® Regulate for possible genetic discrimination by insurers,
employers, and government departments (for example, Ministry of
Defence).

standing of all the facets of how societies and
populations evolve.

However, while molecular genetics is now
firmly established and is likely to bring certain
benefits to human welfare, like all great innova-
tions it is open to abuse. Provided we foresee the
possibility of abuse we may be able to avoid it or at
least reduce it. If we are to learn anything from the
past history of this important subject, from the
monstrous scale of past abuses, it is that the new
information derived from molecular genetics
should be stringently safeguarded by the estab-
lishment of statutory bodies, such as a genetics
commission, to provide a comprehensive and
consistent set of rules along the possible lines pre-
sented in table 5. Also, appropriate licensing pow-
ers in the widest setting should be in place for the
use of the information and the new techniques
and methods that have, and will, become avail-
able.
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