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danger exists for the han

The discussion about the ga
has been dominated over the
pessimistic projections of a steadily increasing
genetic load. This view has been repeatedly
expounded particularly by HJ. Muller. A few
statistics available on the increase of hereditary
diseases among hospital and doctors’ patients

*already seem, at least at first glance, to confirm
Muller’s vision. Quite apart from the dubious-
ness of these estimates, however, there must, of
course, be another explanation for these figures:
due to the control of many acute ailments and
infectious diseases, but also 1o an improvement
in the methods of treating héreditary diseases,
doctors have shifted their treatment priorities
without there being an actual increase in the fre-
quency of unfavourable genes.

Genetic equilibrium between mutation and
selection has probably never-existed for the
human race. The slightest progress, even in prim-
eval times, led to a change in the conditions of
selection, although changes then were certainly
slower and less extensive than today. Many early
achievements of civilization have very probably

influenced mutation frequency, too, but we are
not in a position to assess them quantitatively.

In more recent times, the application of joniz-
ing rays in medicine and technology has resulted
in an increase in the mutation rate, but despite

iiss probably
been chang
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never existed for any human population for any length
ing constantly. Quantitative data on these processes are
jon is that, from the viewpoint of genetics, no imminent
But a slow increase of the genetic load can be expected,

almost 50 years’ research in the field of radi-
ation genetics there s still no general agreement
as to the scale of the additional mutation load
caused in this way. In contrast to the older view
of a linear cumulative effect of radiation doses,
we assume today that a substantial proportion of
mutations produced by radiation are corrected
by the cells themselves in repair processes. We
are particualrly uncertain in our estimates of the
-mutagenic effect of radioactive isotopes, espe-
cially those like C* or P*2 which can be inte-
grated into the DNA. Even more uncertain isthe .
quantitative assessment of the increase-in muta-
tion rates caused by chemical mutagenes. Due
to the great variety of metabolic conditions, even
greater differences in the mutagenicity between
various species can be expected for chemical
agents than for ionizing rays. These differences
become all the more probable if, instead of deal-
ing with the powerfully effective cytostatics,
which are presendly being extensively studied, we
turn our attention to less effective substances,
These are much more interesting, because they
“are also absorbed by young people at reproduc-
tion age, whereas only a few patients treated with
cytostatics produced offspring. Little is known
about the significance of repair processes in con-
junction with chemical mutagenes.
The consequence is general anxiety about an
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undesired increase of the mfifation rate in our

population without our being able to make a
quantitative assessment of it. One can only:

hope-and there are indications of this-that today
the dangers-of chemical substances are as exag-
gerated as thcy were for some tifein the case
of X-rays.

Even when selection pressure reaﬁns con-
stant, an increase in the mutation rate. gasults in

a higher frequency of mutatively altered.genes -

for the human genc pool. The frequency of highly
detrimental genes can increase unal&w

librium establishes itself at a hlgher
level. However, a realistic
ment is thwarted by the fact that’
a relatively efficient estimate af
ous mutation rate for buta few hue

cept "neutral mutations”. These can'oce
morc frequently than deleterious: mutasions.
remains open to question here, whether' in:

strictly speaking, there is such a thing as neutral

mutations or whether the term “quasi-neutral

mutants” preferred by Morton would not be more-

correct.

On the other hand, the selection factor has
been crucially influenced by general factors of
our technical civilization, by our way of life and
by the consequences of modern medicine. Con-
ditioned by civilization, the: selection pressure
against numerous defects has been reduced, as

. was exemplified, for instance, by Post on the sub-
ject of colaur vision defects. Findings on the sub-
ject of myopia and numerous other less obvious
defects are similar. The deliberate climination of
selection through the humanitarian protection of
the handicapped must have genetically detri-
mental consequences everywhere where the orig-
inal impediment is due wholly, or at least to a
large extent, to a hereditary disposition. The
effects of our social structure on the. diffusion
of dispositions which condition inaptitade and
lack of mental endowments are not as easy to

analyse. Although behaviour and endowment pat-.

terns of this nature have a very clear genetic

foundation, it is highly complex and its realisa-

W. FUHRMANN

tion is heavily dependent on the influence of
environmental factors.-

Quantitiatively, the influence of reduced selec-
tion on the diffusion of a detrimental, dominant
gene has to remain limited as long as there are
still remnants of selection pressure against that
gene. A new equilibrium between mutation rate
and continuing selection will always establish
itself. Restoration of the original selection pres-
sure would, in the short term, result in the death
of a large number of people and thus rapidly
restore the situation which prevailed before
treatment began. In the. case of autosomal-

s recessive hereditary ailments, changes can be
ve: expected to be much slower. Even radical suc-
__cesses in the treatment of such ailments would
, . - only raise the gene frequency very slowly. On
The idea is complicated even further w!-“ ;

the other: hand, once the gene frequency has
increased, even restoration of the original selec-

" tion conditions would only cause it to decrease
* very slowly. Possibly a more powerful influence

on the frequency of autosomal-recessive genes

" in the population than that exercised by the lim-

ited successes of medical treatment emanated
from sociological changes which received little
attention in the last century. Increasing settle-
ment density and mobility in the population
together with fewer children have resulted in a
reduction in marriages between relatives. How-
ever, a fallmg inbreeding coefficient must result
in a temporary decrease in the frequency of
homozygotes and, hence, in a reduction of selec-
tion pressure. In the short term, this causes a fall
in frequency of hereditary diseases buta simul-
taneous increase in the gene frequency. This con-
tinues until, even at a lower rate of inbreeding,
homozygotes occur again in the same frequcncy
as before and in every generation many genes
are eliminated in accordance with the mutation ‘
rate. '
It is practically impossible to make a quantit-
ative assessment of possible dysgenic. effects
resulting from the successful therapy of multi- :
factorially conditioned diseases. The number of ;
genes involved and the relative shares of inhe-:
ritance and environmentin modelling character-*
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istics are unknown {8 us. It is certain that suc-

cessful therapy which endows the bearer of cer-
tain charactensucs wuh an “improved-

thegenesmwxdelyspneaﬂ -

ulation. In the end, a new & _'
reached here, too. .
"~ In contrast to the classicak
equilibrium, the example of interaction between
malaria tropica and the: W gene has
clearly demonstrated that *selget
heterozygotes can have considerabl

ces for the distribution and: trequeacy of genes

in the case of humans, too. Our knowledge is lim-

ited here to a few good examples because only
relatively powerful effects can be elicited.
Extremely complex, but of great general inter-
est, is the case of frequently occurring ailments
with a multifactorial hereditary base. The well-
known model of diabetes mellitus is representa-

tive of many. Its frequency seems to originate

from an early, no longer effective, selective
advantage. Under changed nutritional and envi-
ronmental conditions the sarhe dispositions result
more and more frequently in the disease "dia-
betes mellitus” and, hence, in the elimination of
the genes. Successful trecatment can delay- this
process of gene elimination but can hardly lead
to a higher frequency of the genes involved.
Nothmgcermncanyetbemdﬁmﬂwgen-
etic consequences of family plitning. Critical
studies on differential fertility under the new

conditions, the consequences of fewer children

and the shift in reproduction age are not yet
available. The consequences of & genetic coun-
selling service and, possibly, the widespread
application of heterozygote tests, have hitherto
mere theoretical significance and certainly little
influence. Neither is their effect uniform with
regard to direction. As for the possibility of selec-
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tive alteration of the human gene substance,
debated with enthusiasm by many, even the
greatest optimists expect -at the most an aid in
the treatment of isolated hereditary diseases or .
individual defects, but not a correction in the

. sense that the patient’s children no longer inherit

the disposition. The long-term genetic. effect
would be the same as that of another successful
conventional form of treatment. Moreover, there
would be the risk of unintentional damage to the
genetic material.

The tendencies which are important for our
genetic future cannol be compressed into a single
short formula. Almost all the hiterto identifiable
influences of civilization and medicine are
instrumental -in changing the gene pool in an -
undesirable direction, i.e. an increase in detri-
mental genes. The development is characterized
by an increased rate of mutation and a simultane-
ously diminishing selection, but both are pro-
bably often exaggerated with regard to their scale
and their consequence. The simple black-and
white pattern of eugenic and dysgenic influences
has given way to a colourful spectrum. There are
only a few cases where the signficance of polym-
orphisms and heterosis have been analysed better.
In order to provide extrapolations into the future
with a firmer basis, it is necessary to secure doc-
umentary information on developments which
have already reached their conclusion. The

- opportunities to carry out such comparative stu-

*

dies on a closed population, still under primitive

conditions, are diminishing rapidly. The consid-
erable cost and effort involved in such studies
make it imperative to set one’s sights on testing
certain working hypotheses instead of limiting
oneself to merely collecting data.
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