
segment intervals and the order of
segmental expression corre-
sponded to the chromosomal or-
derofthe gene loci. Hence, as with
Drosophila, there is a physical re-
lationship between the chro-
mosomal order of gene loci and
their segmental expression along
the anterior-posterior axis of the

early embryo.

Homeotic Gene
Expression in Vertebrates

A fundamental question in devel-
opmental biology concerns how a
cell knows where it is, relative to
other cells and to the overall body
plan. Position signalling (as it is
called) is very important during
early embryologic development
and also in linearly ordered pro-
cesses such as skeletal growth.
Much is known about position sig-
nalling in lower species, such as
Drosophila, in which so-called
homeotic selection genes appear
to serve as master genes con-
trolling expression of many other
genes in the developing embryo.
These master genes contain
highly conserved (homeobox) se-
quences that code for DNA bind-
ing protein domains and are orga-
nized as clusters of contiguous
genes on chromosomes. Their ex-
pression is segmentally distrib-
uted, providing information about
the anterior-posterior position of
cells within an embryo. Interest-
ingly, there is a spatial relationship
between the chromosomal order

of the genes and the location of
their expression in the embryo,
such that the genes within a ho-
meobox are sequentially ex-
pressed congruently with their an-
terior to posterior expression in the

body.
Homeotic genes and gene clus-

ters have been identified in higher
species, including humans, but
their functional similarity has been
questioned because genesis of
vertebrate and insect bodies dif-
fers so much. In particular, seg-
mentation, which demarcates the
limits of expression of the insect
homeotic genes, has been thought
to occur in a different fashion in
vertebrates. However, a report by
Wilkinson et al suggests that seg-
mental expression of homeotic
genes does occur in vertebrate
embryos. Using in situ hybrid-
ization, these investigators dem-
onstrated that expression of four
contiguous murine homeotic
genes (Hox 2.1, 2.6, 2.7, 2.8) ex-
hibited a segmental distribution in
the hindbrain of 9.5-day-old
mouse embryos. The anterior lim-
its of expression jumped by two

Wilkinson DG, Bhatt S, Cook M, etal. 
Nature 1989;341 :404-409.

Editor's comment-The seg-
mental expression of homeotic
genes in the mouse hindbrain
seems far removed from growth in
humans. However, as one strives
to understand human growth and
development at the cellular and
molecular levels, one becomes
more dependent on knowledge
acquired from lower organisms.
Finding similarities between man
and distant species in fundamen-
tal processes, such as positional
signalling, greatly facilitates this
task.

William A. Horton, M.D.

data collected through the years
concerning catch-up growth that
occurs when glucocorticoids are
discontinued. The surprising ob-
servation is the increase in growth
that occurred in three of the four
patients on low-dose steroids who
received rhGH. The effect of GH
administration to patients with
chronic renal disease and its
growth promoting effect has pre-
viously been reported by Koch
(pediatr Res 1988;23:541A).

The data in this report are pre-
liminary, and more such studies
are needed to clarify the use-
fulness of rhGH therapy in patients
with chronic renal disease. Signifi-
cant new data will be forthcoming
within the next year or two. In the
meantime every effort should be
made to minimize the amount of
steroid used in such patients.

tients who were off prednisone for
at least 6 months; the SO scores
improved in all.

Four pubescent children with
growth retardation, requiring pred-
nisone, received recombinant
human GH (rhGH) in an attempt to
stimulate growth. Three of these
were believed to have accelerated

growth.
The authors concluded that cy-

closporine can produce long-term
graft survival when used alone in
some patients. Catch-up growth
occurs in patients able to discon-
tinue prednisone, and the potential
of rhGH to improve post-transplan-
tation growth in children needs fur-
ther exploration.

Strategies for Optimizing
Growth in Children with

Kidney Transplants
In an attempt to diminish the
growth failure that occurs post-
organ transplantation in children
with graft acceptance, but who are
on low-dose steroids, the authors
attempted to use cyclosporine as
the primary immunosuppressant.
Of 53 patients. 23 were able to
discontinue prednisone and be
maintained on cyclosporine mono-
therapy. Of these, 9 had to return
to prednisone after a mean of 9
months (3-24 months). The other
14 remained off prednisone with-
out an episode of rejection.

L-DOPA stimulation was used to
evaluate growth hormone (GH) re-
lease. All patients were receiving
>5 mg of prednisone da)ly; four
patients had peak values <10
ng/mL GH. Standard deviations for
height were evaluated in 15 pa-

Tejani 

A, Butt KMN, Rajpoot D, etal. 
Transplantation 1989;47:229.

Editor's comment-The observa-
tions of Tejani et al conform with Robert M. Blizzard, M.D.
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