Sexual development:
What'’s the difference

“Is it a boy or a girl?” That is probably
the question new parents most often hear.
Gender is a key factor in shaping a per-
son’s life. Yet for the first two months of
embryonic life, there are no sex differ-
ences — anatomically or physiologically
— just the appropriate chromosomes and
genes. The cascade of events that leads to
sexual differentiation starts with a differ-
ence in activities of just one or two en-
zymes at the crucial time in the embryonic
sex organs, Jean D. Wilson explained in
New York last week at the Endocrine Soci-
ety’s Seminar for Science Writers. Wilson
outlined the three-step scheme that cur-
rently is considered the basis for both
normal and abnormal sexual develop-
ment. “I think the simplicity is particularly
impressive,” he says.

The basic scheme, first proposed thirty
years ago by Alfred Jost, is that genetic sex
directs the differentiation of the sex or-
gans, which in turn direct the develop-
ment of other sexual characteristics.

In the very early stages, each embryo
has two separate duct systems — one that
can become the basis for the female inter-
nal reproductive tract and the other the
male. Recent work has established that
three hormones are responsible for con-
verting the sexually “indifferent” embryo
into a male. A protein hormone called the
“mullerianregressionfactor” causes the fe-
male duct systems to degenerate. Testos-
terone produced by the testis initiates
development of the male internal repro-
ductive tract from the other duct system.
And a derivative of testosterone called di-
hydrotestosterone produces the mascu-
line external genitalia. If these hormones
are not present a female will develop.

The crucial difference in the sex organs
that sets the fetus on its sexual path is just
a matter of one or two enzymes. Wilson
says that in the male fetal gonad at about
eight weeks of gestation the rate at which
testosterone is produced is 100 times
greater than in the female. In addition the
female fetus, but not the male, contains an
enzyme that converts testosterone to
another hormone, estradiol. Together,
those enzymes ensure that the male will
have much more testosterone.

Insight into how testosterone acts in the
fetus to control further sexual develop-
ment comes from studies of three groups
of patients — genetic males that have
normal testes but for some reason do not
respond to testosterone.

One group of patients is missing the
enzyme that converts testosterone into
dihydrotestosterone. Although no one
knows why the two related hormones have
different actions, each is responsible for a
distinct portion of development. There-
fore, in these patients the internal genital
tract conforms to normal male anatomy
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but terminates in a vagina. “Half the
anatomical development is male and half
is female,” Wilson says. The condition is
inherited and more than seven families
passing on the trait have been described.
In some families there is an enzyme defect
where it binds testosterone, and in others
there is an abnormality where the enzyme
binds a required cofactor.

In the second group, patients "have a
defect in the receptor that binds testos-
terone or dihydrotestosterone in cells.
These patients do not respond to the hor-
mones internally or externally supplied.
Because the defect prevents action of both
hormones, the effect is more extensive
than the absence of just dihydrotestos-
terone. These patients develop normal
female genitalia. Wilson suggests that less
complete defects in the receptor may be
responsible for males born with incom-
plete penis development, and that in 15 to
20 percent of infertile men a subtle ab-
normality of the receptors is the cause.

In the last group of patients, the hor-
mone binds to the receptor and moves
into the cell nucleus, but the complex is
not active there. Again the effect is to pre-
vent masculinization of the genital tract,
and at birth the child appears to be female.

So far 19 different genes have been im-
plicated in human sexual development,
Wilson says. “The involvement of such a
large number of genes does not imply a
greater complexity for sexual differentia-
tion than for other developmental proc-
esses but rather reflects the comparative
ease with which mutant genes affecting
the normal process of sexual development
can be identified,” he says. “Individuals
with even the most profound abnor-
malities of sexual development survive,
usually come to the attention of physi-
cians and have been the subject of many
detailed pathophysiological studies.”

Four to eight live male births out of
every thousand show some extent of ab-
normal sexual development, Wilson esti-
mates. The problems range from minor
deformities of the penis to the extreme
example of genetic males who have the
genitalia of females. Wilson and other re-
searchers are studying sexual abnormality
in order to develop treatments.

In terms of patient care, physicians are
using the accumulated knowledge to make
more rapid decisions on a course of action
when a child is born with abnormal sexual
development. Wilson says a “gender crisis
group” at the University of Texas South-
western Medical School helps make the
decision in consultation with the baby’s
family. Such prompt action allows the
physicians to perform surgery and begin
hormone treatments early. Although the
importance of the early hormone treat-
ments has not been proved, Wilson be-
lieves such treatment is beneficial. If noth-
ing else, he says, the parents are relieved
to have a baby who looks normal and to
have a definite answer to the question “Is it
a boy or a girl?” a
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Birth pangs of a
climate program

The National Climate Program is taking
on an adjective that often becomes at-
tached to nascent bureaucratic efforts —
beleaguered. But, as observers at the first
meeting of the program’s advisory com-
mittee noted last week, once the program
gets through its infancy, it will be a model
of intragovernmental effort.

The National Climate Program was cre-
ated by Congress in 1978 “to understand
and respond to natural and man-induced
climate processes and their implications,”
with the emphasis on implications (SN:
10/7/78, p. 246). What makes the program
both unique and difficult is that it tries to
coax a little teamwork from players long
used to individual sports. It attempts to
coordinate the nearly $120 million worth
of climate research now spread among
seven federal departments and agencies
— the Departments of Agriculture, De-
fense, Energy and the Interior, Nasa, the
National Oceanic and Atmospheric Ad-
ministration and the National Science
Foundation — most of which have years-
old climate-related programs. Moreover,
as one member of the advisory committee
pointed out, the program office, which is
part of NoAA, has no budgetary strings to
pull or other direct means to coerce the
agencies into playing a coordinated game.

The problem is illustrated by the at-
tempts to develop an acceptable game
plan. As directed by the 1978 act, a pre-
liminary five-year plan was drafted last
July (SN: 9/8/79, p. 173). Since then, how-
ever, the plan has undergone five revisions
and, as presented to the advisory commit-
tee last week, has yet to win final approval
from the Office of Management and Budget
or from the federal agencies and depart-
ments. Program office director Edward S.
Epstein told the advisory committee that
the preliminary plan “didn’t define
priorities, had a lack of specificity, a pauc-
ity of information on costs and direction...
and little attention to program manage-
ment.” The revised plan presented reme-
dies those problems, he said.

It consists of three major divisions of
activities, each including two high priority
projects and several lower priority areas:

o Climate services. The two high prior-
ity items are climate prediction and the
supply of climate information to users
such as state climate offices, federal agen-
cies and independent climate experts. The
lead agency for both is NoOAA.

o Climate impacts and policy implica-
tions. The program of primary importance
is a DOE-coordinated investigation into
the timing, magnitude and effects of a car-
bon dioxide-induced climate change. Also
included is an expansion of current re-
search by the uspa on the effects of cli-
mate changes on national and world food
production.
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