Abstracts From the Literature

with GHI. Although their results support the IGFBP-3 gen-
eration test as a suitable tool to include in the diagnostic
approach, its degree of uncertainty is still considerable. The
number of patients included in this report is small, and much
heterogeneity was found in the basal levels of both IGF-1 and
IGFBP-3. Selective blocks of IGF-1 versus IGFBP-3 genera-
tions have been proposed to explain some differences. This
concept permits the suggestion that post-receptor defects
currently unexplored may constitute another etiologic
category of short children identified as having idiopathic
short stature.
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2nd Editor’'s comment: The authors are reputable investi-
gators who have attempted to clarify the confusion that ex-
ists about GHI. As so often in the past when trying to elucidate
the presence of partial GHD, their work has not provided us
with a tool to clinically detect partial GHI. For one or many
reasons, a majority of the GHD and GH| patients did not have
expected biochemical baseline results, and the responses to
rhGH were very variable (Figure 1). This study would have
been enhanced if the purported GHI individuals had been limited
to nondysmorphic, idiopathically short persons (4 of the al-
leged GHI patients had syndromes); if bone ages had been
included in the auxologic data to permit readers to better for-
mulate their own impressions regarding the inclusion of short
children in the GHI category; and if the patients with sexual
development were specified with respect to their stage of
pubertal development. Regardless of the deficiencies in the
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Individual basal and peak IGF-1-and IGEBP-3.505 In
response to rhGH for GH-insensitive and GH-deficient
subjects: Mormal ranges for basal 1GF-1 and 1GFBP-3
are indicated by the shaded areas {= 2 500).

study and/or presentation, the authors are to be commended
for their attempt to solve a complex problem. how to diag-
nose partial GHI.

The authors have been invited to respond to these remarks,
which are intended to be constructive, by writing a letter to
the Editor of GROWTH, Genetics & Hormones for publication
in a future issue.

Robert M. Blizzard, MD

Testicular and Ovarian Resistance to Luteinizing Hormone Caused by Inactivating
Mutations of the Luteinizing Hormone Receptor Gene

The investigators report 2 families with different homozygous
mutations of the luteinizing hormone receptor (LHR) gene.
Both mutations lead to inactivation of the LHR but each pro-
duces a different phenotype. In the first family, 3 phenotypically
female siblings, 15, 23, and 32 years of age, had XY karyo-
types; absence of thelarche but normal pubarche; inguinal
gonads; and absence of miillerian duct structures. A cytosine
to thymine transition was identified at nucleotide 1660, leading
to substitution at amino acid 554 of a stop codon (TGA) for
arginine (CGA) within the third intracytoplasmic loop of the
LHR. Thus, a truncated and nonfunctional LHR resulted. The
same mutation was present in a 22-year-old XX sibling who
had normal secondary sexual development, 1 episode of vagi-
nal bleeding, and then prolonged amenorrhea. She had a small
uterus, cystic ovaries, and elevated luteinizing hormone (LH)
but normal follicle-stimulating hormone (FSH) levels.

45

In the second family, a male child with micropenis had a
cytosine to adenine transversion at nucleotide 1847, leading
to alteration of amino acid 616 from serine (TCT) to tyrosine
(TAT) within the seventh transmembrane domain of the LHR.
There was no testosterone secretory response to human chori-
onic gonadotropin, but normal adrenocortical response to
corticotropin. Expression of the mutated form of the LHR in
COS-7 cells revealed that it did not bind LH or transmit an
intracellular signal.

Latronico AC, et al. N Engl | Med 1996;334:507-512.
Editor’s comment: The association of a homozygous inactivat-
ing mutation of the LHR with male pseudohermaphroditism

has been anticipated and, indeed, previously reported’ and
abstracted in GROWTH, Genetics & Hormones 7996,12(2):24.
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Of interest is the phenotype of an XX individual who is ho-
mozygous for the same mutation. This woman had second-
ary amenorrhea but no other obvious clinical manifestation
of this mutation. This observation is instructive because it
indicates that (1) a functional LHR is not necessary for pu-
bertal ovarian function; (2) normal female puberty through
menarche can be guided by FSH alone; (3) adrenal androgens
alone are sufficient for normal sexual hair growth in the fe-
male (thus confirming other data), and (4) the heterozygous
loss of 1 functional LHR is of no clinical or reproductive con-
sequence. (The parents of the affected children were not stud-
ied but had 14 children.)

A mutation in the seventh transmembrane domain of the
LHR in the child in family 2 prevents movement from the
endoplasmic reticulum to the plasma membrane surface and
thus binding of LH to its receptor. Since the affected sub-
ject with this defect had micropenis rather than ambiguous
genitalia, presumably functional LHR was expressed on the
fetal Leydig cell membrane in the first trimester of gestation,
but not thereafter. (See GROWTH, Genetics & Hormones
1996,12[2]:24—2nd editor’s comment.)

Allen W. Root, MD

1. Kremer H, et al. Nature Genet 1995;9:160-164.

Teratogen Update: Diethylstilbestrol

Diethylstilbestrol (DES) teratogenicity occurred over a period
of about 3 decades when it was used to avert miscarriage.
Female fetuses who had a significant exposure to DES and
other synthetic estrogens (now collectively referred to as DES)
are now known to be at risk for carcinogenic and teratogenic
effects. DES-exposed daughters have an increased risk for
developing clear cell adenocarcinomas of the vagina and cervix
and structural abnormalities of the genital tract that predis-
pose to vaginal adenosis and other vaginal epithelial changes.
Some male fetuses exposed to DES have structural abnor-
malities of the genital tract, but as yet no increase in cancer
has been reported. Fertility and sexual function in these men
appear to be normal. Girls exposed in utero to DES also have
a somewhat higher risk of breast cancer than women who
were not exposed. There is no evidence that grandchildren
of DES-exposed daughters and sons have any abnormalities.
It would appear that the epidemic of clear cell adenocarci-
noma is over. It is not entirely clear whether there may be
problems in intrauterine DES-exposed individuals who now
are over the age of 50. Carcinomas developed in only a small
proportion of this population. It appears that the mechanism
by which DES caused these problems has to do with inter-
fering with the “natural regression” of certain tissues in em-
bryonic and fetal life.

Mittendorf R. Teratogen update: carcinogenesis and
teratogenesis associated with exposure to diethylstilbestrol
(DES) in utero. Teratology 1995;51:435-445.

Wilcox A], et al. Fertility in men exposed prenatally to
diethylstilbestrol. N Engl | Med 1995;332:1411-1416.

Editor’s comment: These papers are helpful for reassuring
at-risk individuals. The sad part of the whole DES story is
that there was no beneficial effect in maintaining pregnan-
cies and, consequently, a large number of children were ex-
posed unnecessarily to DES. We must remind ourselves to
be sure before prescribing a therapeutic agent that there is
in fact a demonstrated therapeutic effect. We then must weigh
the potential positive effect against the possible negative ef-
fects. Today we would like to think that clinical studies en-
sure that all therapies actually do what they are meant to do.
However, possible long-term adverse effects are hard to pre-
dict, and a judicious approach to any therapy is obligatory
under the Hippocratic oath to do no harm. Fortunately, fu-
ture research funded by National Cancer Institute will permit
monitoring of the DES-exposed population to determine
whether any other abnormalities become apparent.

Those who wish to read a very complete and extensive review
of the DES story are referred to Mittendorf’s article. Wilcox’s
article is more limited in scope, as it is confined to findings
in males; nevertheless, it is an important report.

Judith G. Hall, MD

Teratogenicity of High Vitamin A Intake

In general, vitamins are thought to be essential for embryo-
genesis and necessary for health in the fetus, infant, child,
and adult. However, fat-soluble vitamins have been recog-
nized to cause toxicity and, potentially, teratogenicity when
taken in large doses. Vitamin A is available in many forms
as part of supplementary vitamin capsules. It also is present
in the diet, coming from certain vegetables and animal sources,
including dairy products, liver, and fortified foods. Currently,
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the recommended daily allowance of vitamin A for women
is 800 retinol equivalents, which corresponds to 2,700 1U.
Vitamin A has been found to be teratogenic in humans, and
recently there has been an epidemic of teratogenicity because
of isoretinoid used to treat severe acne. The malformations
that can be seen in retinoic acid embryopathy include cra-
niofacial, cardiac, thymic, and central nervous system abnor-
malities (Table 1).
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