
Putative X-linked Adrenoleukodystrophy Gene Shares Unexpected Homology With
ABC Transporters

transmembrane conductance regulator, and genes that map in
the human major histocompatibility complex region. The mem-
bers of this gene family are involved in transport of proteins,
amino acids, inorganic ions, and peptides in both prokaryotes
and eukaryotes. Thus, the sequence of this newly identified
gene suggests that ALD may be caused by defective transport
of VLCFA-CoA synthetase into the peroxisomal membrane,
rather than by a deficiency in the VLCFA-CoA synthetase
enzyme itself.

Mosser J, Douar A-M, Sarde C-O, et al. Nature. 1993;361:
726-730.

Moser, HW. Lancet. 1993;341:544.

Editor's comment: It is unfortunate that a popular film, "Lo-

renzo's Oil," would present as fact a hypothesis that has not

withstood the test of a controlled trial, and would seek to further
widen the rift that exists today between the general public and

the medical and scientific establishment. The fallacies of treat-

ment and flagrant misinformation in this film are duly recorded
under the title "Pernicious Treatment," by Fred S. Rosen in

Nature 1993;361 :695, and in a film review by Dr. Hugo Moser in

Lancet 1993;341:544. Both of these outstanding scientists are

appalled at the the filmmaker's lack of responsibility in research-

ing the truth and to patients with ALD, to physicians who are

treating them, and to the United Leukodystrophy Foundation.
However, the discovery of a gene that may represent the

causal factor in ALD is very exciting, and brings with it the hope
that in the near future, families afflicted with this tragic illness will

have access to an understanding of why the disease happens

and new therapies that may be effective in all cases. Prenatal
diagnosis should be possible, and gene therapy is certainly a

possibility as clinical trials are underway for gene therapy in a

number of other disorders involving the central nervous system.

Adrenoleukodystrophy (ALD) is an X-linked disorder that leads
to central nervous system demyelination and adrenal insuffi-

ciency. It can result in death within a few years, although the

phenotype varies widely even within a family. The main bio-

chemical abnormality found in this disorder is the accumulation
of saturated very-long-chain fatty acids (VLCFA) due to im-

paired ~-oxidation in peroxisomes.
ALD was the subject of the recent film, "Lorenzo's Oil." In this

docudrama, a couple whose 6-year-old son, Lorenzo, has been

stricken with the disease circumvent the medical establishment
in an attempt to find a cure. The oil referred to in the title consists

of erucic acid and oleic acid, which returned the raised plasma

concentrations of saturated VLCFAs to normal. Unfortunately,
this treatment (touted by the film as a cure for ALD) has since

been shown in a 5-year controlled study to be ineffective for

many ALD patients whose condition continues to deteriorate.
Also of importance is that other patients who have not received

the treatment remain stable for many years. Thus, it is likely that

Lorenzo's condition remained stable due to chance and not to

"cure" from the oil.
A gene that is thought to cause the ALD defect has been

cloned recently by Patrick Aubourg's group in Paris. This gene
was cloned utilizing a positional cloning approach, in which a

gene is mapped to particular chromosomal region using restric-

tion fragment length polymorph isms (RFLPs) and candidate
genes in that region are then identified and used as probes for

genes containing mutations in the affected families.

While it was originally thought that VLCF-CoA synthetase
was the most likely candidate for the ALD gene, the gene iden-

tified by Aubourg's group bears no sequence resemblance to this

or 3 other enzyme genes involved in peroxisomal ~-oxidation.
Instead, it is highly homologous with a peroxisomal membrane
protein that is involved in peroxisome biogenesis and that

belongs to a family of membrane proteins known as the adeno-

sine triphosphate-binding cassette transporters. This family

includes the multidrug-resistant gene product, the cystic fibrosis Judith G. Hall, MD

Pregnancy After Age 50: Application of Oocyte Donation to Women After Natural Menopause

oocytes, and not the uterus, that is responsible for most adverse

fertility events associated with aging. Although there have

been no serious complications, the authors do indicate that

there are not enough data at this time to presume that the

incidence of adverse results will not increase in women over 50.

The psychologic consequences of giving birth after age 50 are

also discussed in the paper, and the point is made that many

children are raised by grandparents in various cultures.

Sauer MV, Paulson RJ, Lobo RA. Lancet. 1993;341 :321-323.

Editor's comment: This study demonstrates that women well

beyond natural menopause may still achieve implantation of

transferred embryos and carry these pregnancies to term. As

the authors note, the average life expectancy and quality of life

in our society are increasing, but physiology has limited women

in their 50s and beyond. This new technology allows women the

same range of choices that men have always enjoyed: the

chance to concentrate on a career without worrying as much

A recent study by Sauer et al has shown that women as old as 59

years retain the ability to bear children if hormone replacement
therapy and in vitro fertilization of oocytes from younger donors

are provided. The researchers were able to establish pregnan-
cies in 9 out of 14 women, aged 50 to 59 years. Three of these

women had delivered at the time of publication; 4 were progressing

normally beyond the second trimester; and 2 of the 9 pregnancies

had obstetric complications involving preterm labor, preeclamp-
sia, growth retardation, and/or gestational diabetes. Of the 7

pregnant or delivered women, 4 had never previously conceived.
As might be expected, however, there did seem to be a "male

factor" in the study, as the partners who donated the sperm were

also over age 50. A low overall fertilization rate was noted, with

most of the nonfertilized eggs occurring among the 5 couples

who were unable to conceive.
The authors conclude that there is little doubt that the uterus

remains receptive to embryo implantation and can sustain nor-

mal pregnancy well beyond the limits of natural reproduction.
They thus conclude that it is the aging of the ovaries and
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about the "biological clock," or the chance to have children with
a second partner, should a woman be divorced or widowed.

On the negative side, however, there are costs that must be
considered as well. In vitro fertilization technology is extremely
expensive. In addition, the authors note that extensive medical
and psychologic screening should be conducted with women of
advanced age who are considering pregnancy; the screening

process is also very expensive. At a time when we are realizing
that we must somehow curtail skyrocketing medical costs -

even to the point where rationing of health care is being consid-
ered -such expensive elective procedures must be carefully
evaluated and debated.

Judith G. Ha", MD

Short-Term Growth Hormone Treatment Does Not Increase Muscle Protein Synthesis in
Experienced Weight Lifters

Yarasheski et al studied whether recombinant human growth

hormone (GH) administration enhances muscle protein anabo-
lism in experienced weight lifters. The fractional rate of skeletal

muscle protein synthesis and the whole body rate of protein
breakdown were determined using a constant intravenous infu-
sion of C131eucine in 7 young adult males who were experienced

weight lifters. The studies were performed at the beginning and
at the end of 14 days of subcutaneous GH administration at

40 I1g/kg/d, which is the dosage used often in treatment of GH-

deficient patients (0.3 mg/kg/d). GH administration increased

fasting serum insulin-like growth factor 1 (IGF-1) levels(Figure 1),
but did not increase the fractional rate of muscle protein synthe-

sis or reduce the rate of whole body protein breakdown from
103:t 4 to 108:t 5 mol/kg/h. The authors state that the findings

suggest that short-term GH treatment does not increase the rate
of muscle protein synthesis or reduce the rate of whole body

protein breakdown, metabolic alterations that would promote
muscle protein anabolism in experienced weight lifters attempt-
ing to further increase muscle mass.

Yarasheski KE, Zachwieja JJ, Angelopoulos T J, et al. J Appl
Physiol. 1993;74:3073-3075.

Editor's comment: These authors previously reported that
recombinant human GH at 40 Jig/kg given 5 d/wk to healthy

sedentary young men in conjunction with a 12-week muscle-
building exercise program produced increments in muscle protein
synthesis rate and muscle strength comparable to those achieved

by sedentary young men doing an identical muscle-building
exercise program but receiving placebo injections. However,
the earlier study did not exclude the possibility that GH admin-

istration might augment muscle protein synthesis during the

early phase of treatment, since muscle protein synthesis was
determined only before and after 3 months of GH treatment.

The previous study (Am J Physiol. 1992;25:E261-E262, ab-

stracted previously in GGH. 1992;8[1J14) did not consider the
possibility that GH administration might enhance muscle pro-
tein synthesis in experienced weight lifters or bodybuilders who

had already achieved a large muscle mass using heavy resis-
tance exercise training or that GH administration might further

increase muscle mass by supplementing with another potential
anabolic stimulus. This study is important because skilled
weight lifters and bodybuilders represent the most likely abus-
ers of GH for muscle anabolism.

As is characteristic of these authors, the studies were done in
an exquisite manner. The data speak for themselves. GH in

such patients is not of value in increasing muscle mass. Pass the
word along to the athletes who wish to spend astronomical sums
of money in the hope that they will increase their competence.

Robert M. Blizzard, MD
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