‘New Directions in Medicine

Birth Defects Often Linked To Enviionmental Influences

e i

Men are what they are because their genetic potentical— the sun of gene-
tic information inherited from parents — is In constant interplay with their
environment, The same is true of every livingthing on this planet from bacte-
ria to great blue whales,

This the ry of g_netic - environmental interplay explains many quirks
of - growth and development which are unexplainable by gepetic theories
alone; believes Meredith N, Runner, Ph, D. Professor of Binlogy, Unjversity
of Colorado, Boulder.

Genetic inheritance confers some individuality upon an organism; the
pressures of environment upon the growing and developing organism also

confer some,

Dr. Runner points out that many congenital malformations — serious
defects of structure or form which are present at birth—can be explained
as examples of genetic susceptibility to environment at factors before birth,

In Dr. Runner’s view the science of teratology — the investigation of
copgenital malformations and how they are produced —is basically a study
of the interaction between genetic potential and environment in the unborn.

The role of environment is under-represenied in much of today’s think-
ing about growth and development, says Dr, Runner.

This view is not new. More than 45 yeais ago some biologists observed
that the great number of variations in structure and form that occur in all
animal species cannot be accounted for through genetic inberitance alone.

One investigator, E, Green, suggested that 80 to 9C percent of such
variability in a certain strain of mice may be associaled with rongenetic
influences during the erabryo and fetal stages before birth.
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As the pature and’ influence of environmental factors on growth and
development has become better understood, biologists have been able to ex-
plain more and more of these non-genetic influences as environmental.

Heredity and environment are inseparable in life, growth and developm-
ent, Dr, Runner points out. |

‘Genetic-environmental interaction over long periods of time comprises
biological evolution, The genetic potential of an organism reflects the evol-
utionary history of its ancestors~—the organism has genetic blueprints for
structure, form and the ability to live, grow and dcve]op within a specific
range of envlronmental condmons

It 151mportant to rcmember, says Dr. Runner, that the genes inherited
by an organism determine only its potential—a potential, for example, to
become a blue-eyed, red-haired pug-nosed male human being,

The potential develops in the context of an environment from the mom-
ent of conception. Sucvival depends upon the environment furnishing the
range of conditions for which the organism is genetically adapted

Normal growth and development depend vpon the environment furnis-
hing optimum conditions for the processes of growth and develepment —
adequate nourishu.ent‘ adequate oxygen, proper temperature, and so forth.

Growth and deveiop‘nent which varies from the normal may result when
the organism encounte,rs an environmental condition to which it cannot res-
pond in “normal” fashlon A varjation from normal form and structure
" may-be harmless to'the organism, but sometimes cripples it in some way.

If the above example of a red-haired human being develops into the
kind of organism considered a normal, healthy boy, it can be assumbed that
he received good genetic material from his ancestors,and that his envirov-
ment is providing the proper conditions for realization of his full genetic
potential,

A slight change in genetic materal could have left him mal-adapted to
‘his environment, For example, if the genetic blueprints in his cells had lack-
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ed the “ipstructions” to synthesize the enzyme phenylalanine hydroxylase,
his body wculd have been unable to metabolize the amino acid
phenylalanine,

This amino acid, common in many foods, would then have accumulated
in his body and brain, causing nltimately the condition known as phenylke~
topuria { PKU ). An end result of PKU is often menta) retardation, unliess
the condition is detected and phenylalavine removed from the diet,

Environment might have imposed conditions that suppress or interfere
with normal development of gznetic potential. Gross abnormalities in struct-
ure or form may result from environmental insuits in the very early hfe of
the organism -—at the embryo and fetus stages before birth,

Although environmenta] conditions may interfere with life at any stage,
in complex multi-celled organisms such as man, ths balance between hered-
ity and environment is probably most delicate during embryonic aad fetal
stages, At these stages growth and development are takiong place at accelera«
ted rates, and organ sysiems are in the process of formation,

Avy degree of interference with the rapidly growing and developing org=
anism in early intrauterine life may be magnified into gross abnormalities by

the time of birth. The infant may even be bora dead, or the pregnancy may
come to spontaneous abortion,

For example, several years ago, soms mothers took the sleeping drug
thalidomide during early pregnancy, The drug passed from the mothe’s
body into the growing embryo where it upset a normal pattern of growth
and development. Many of the children were born without arms or with
fore—shortened arms because of the drug’s effect on limb development.

Teratology, the study of birth defects, is a science of increasing
impostance to medicine,
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