
New Genes May Shed Light on Cell Growth Control

Two independent lines of work in molecular biology have now
begun to converge: research on the cancer-causing oncogenes
and research on the signaling pathways that carry messages telling
cells to start-or stop.-{jividing. Cell biologists have found that the
pathways that transmit growth signals into the cell contain the pro-
teins made by several known oncogenes. However, the question
has been what are the intermediaries between the growth factor
receptors and the oncogenes that, when activated, signal the cell
to divide and to keep dividing until the oncogene signal is tumed off?

One of the most common oncogene proteins involved inthistype
of signaling is ras, which acts as a relay point to the nucleus for all

the growth factor receptors examined so far. When the ras pro-
tein is locked in a permanent "on" position by a mutation, various
types of cancer may result. Researchers have begun to under-
stand how ras works (Reddy BV, Khanna SN, Jena P. Science
1992;258:1640). They have found that rasis turned on only when
it has bound to the nucleotide GTP (guanosine triphosphate). It is
turned off again via reaction with another protein, called GAP
(GTPase-activating protein), that stimulates the breakdown of
GTP into GDP (guanosine diphosphate), which in turn inactivates
ras and remains tightly bound to it.

It would be disastrous, however, if this inactivated form of ras
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normal cell growth but that, when improperly regulated, lead to
devastating disorders such as cancer and neurofibromatosis. The
discovery of intermediate proteins in the signaling pathway be-
tween growth factor receptors, on the cell membrane, and growth
effector proteins such as ras, provides a mechanism for the
delicately balanced regulation of cell division and quiescence. In
addition, the fact that these intermediary exchanger proteins may
serve as links to yet other signaling pathways allows us to begin to
see how the incredibly intricate cascade and feedback pathways of
the cell work on molecular level. And, as ras scientist Frank
McCormick of Onyx Pharmaceuticals observes in MalX's article,
this new information "has all sorts of therapeutic possibilities."
Drugs that inhibit ras activation might be used, for example, to treat
diseases such as cancer and neurofibromatosis, in which growth
stimulatory pathways are excessively active.

could not be reversibly reactivated. Thus, the need for exchange
proteins has been postulated -proteins that would remove the
GDP and free up the rasprotein so that it could bind new, activating
GTP molecules. Such "ras exchangers" have been known for
some time in yeast and in the fruit fly, Drosophila. Recently, sev-
eral groups have identified and cloned genes for exchange pro-
teins in mammals. These have been shown to be highly specific,
stimulating the release of GDP from ras, but not from 2 other
members of the ras superfamily that have different functions and
presumably their own exchangers. There is some evidence, how-
ever, that the ras exchangers also may serve as a link to exchang-
ers for other oncogene proteins, such as rho.

Marx]. Science 1992;257:484-485.

Editor's comment: Researchers are gradually beginning to
unravel the nature and function of the genes that are essential to Judith G. Hal/, MD

Relationship BetfNeen Urinary and Serum Growt]

This study of correlations involved 31 prepubertal and 29 pubertal
subjects. Three different groups were studied: (1) 21 patients,
aged 6.9 to 18.2 years (7 prepubertal, 14 pubertal) who had received
cranial irradiation of 18 to 24 Gy for acute lymphoblastic leukemia;
(2) 18 subjects aged 3.8 to 18.9 years, among whom 10 were nor-
mal siblings of the irradiated patients and 8 were normal subjects
with genetic short stature (10 prepubertal and 8 pubertal); and
(3) 12 boys investigated once or twice for constitutional delay of
growth and puberty (CDGP) for a total of 21 studies, among which 14
had 4- to 6-mL testes and 7 had testes with a volume of 8 to 12 mL.

Growth hormone (GH) secretion was evaluated as a 24-hour
profile, with sampling every 20 minutes in groups 1 and 2, and as
an ovemight 12-hour profile in group 3. Urine was collected concur-
rently with blood sampling. Serum GH was assayed by the immuno-
radiometric assay (IRMA) technique. Urine concentration of GH
was measured by a 2-step IRMA on dialyzed urine, with a sensitiv-
ity of 0.8 pg/mL and interassay coefficients of variation of 6.6% to
8.4%. The results were expressed as nanograms of GH per gram
of creatinine. Renal function was checked and considered normal
in all study subjects, although some of those with a history of leu-
kemia had attimes received short courses of 1 or2aminoglycosides.

The results in prepubertal children (n=17) showed a close
correlation between mean serum GH (integrated concentration)
and urinary GH: r=0.88 in group 1, 0.84 in group 2, and 0.82 in
group 1 +2 with P<0.001. There also were significant correlations
in prepubertal children between nanograms of urinary GH per
grams of creatinine and both the maximal peak (r=0.86) and the
mean pulse amplitude (r=0.71) of the serum GH profile.

In the pubertal children of groups 1 and 2, considered together
(n=22) or separately, there was no such relationship: r=-0.26 (NS)
for the mean GH; r=-0.29 (NS) for the peak; and r=-0.34 (NS) for
the mean amplitude of GH peaks on the profile.

In the early pubertal boys (stage 2) investigated for CDGP, the
correlation was highly significant between urinary GH and mean
serum GH (r=0.74, P<0.001), but less significant with the mean
amplitude of pulses (r=0.4, P<0.05) and not significant with the
peak serum GH value.

The authors point out that although GH excreted in urine
represents less than 0.002% of cumulative serum GH, the correla-
tions found are very close in prepubertal children and rather good
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Honnone and Pubertal Status

at early puberty. This is in contrast with the lack of correlation in late
pubertal subjects. They conclude that measuring urinary GH may
be a test for screening GH secretion in children, but it is inappro-
priate from mid to late puberty. They also stress that the impact of
physiologic and pathologic changes of renal function upon filtration
and excretion of GH by kidneys needs further investigation before
considering urinary GH measurements as a reliable tool.

Crowne EC, Wallace WHB, Shalet Sr.
1992;67:91-95.
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