
Statural Development. growth ~ormone secretion or IGF-I The Effect of 4
Parallels IGF-I Levels m productIon than short people. or Exercise on Plasma
Subjects of Constitution- bo~h, is unres~/ved. Although this Somatomedin-C/
11 ~. S artIcle speaks In favor of the asso- ..

a y anant tature ciation between high IGF-llevels Insulm-lIke
Serum levels of insulin-like growth and tall stature, the degree of as- Growth Factor-I

factor I (IGF-I) were estimated in sociation is quite small. The most Concentrations
92 children with stature greater that can be said is that the differ-
than 2 SO above normal for age ence in secretion rate (already a Nutritional status is well known to
(tall) and in 109 with stature less jump from serum level) is only a be an important determinant of
than 2 SO below normal for age relatively minor factor among the plasma somatomedin-C/insulin-
(short). A protein-binding assay perhaps multiple causes of tall- like growth factor (Sm-C/IGF) lev-
was used on acid gel-filtrate se- ness or shortness. At each stage of els, and reductions are observed
rum. In this assay, IGF-II has half puberty, for example, there is over- in malnutrition and during pro-
the displacing capacity of IGF-I. lap between the distributions. al- longed fasting. Previous studies

The level of IGF-I increases as though there is also separation of have suggested that both dietary
age increases. However, for a the means. One of the authors' protein and energy intake modu-
given bone age (Greulich-Pyle), graphs shows that within neither late Sm-C concentrations. The
IGF-llevels are significantly higher the tall nor the short group is there present study was undertaken to
in tall than in short children (over a significant relationship between determine whether an energy
the bone age range 2 to 16 years). growth rate for age and IGF-I for deficit induced by vigorous exer-
Also, for a given pubertal stage age; only when these two extreme cise is associated with a reduction
(Tanner), tall children have signifi- groups are pooled does a cor- in Sm-C.
cantly higher IGF-llevels in P2, P3, relation emerge, which is therefore Six healthy, exercise-condi-
and P4-5 (definition of P not given). an overestimate of the true popu- tioned males were fed a constant
At completion of growth, tall chil- lation value. It may be. of course, diet and were exercised, and
dren had significantly higher IGF that larger people produce a little they expended 14.1-16.3 kcal/kg/
than short children. more IGF on average than smaller day. Their plasma Sm-C concen-

The au~hors conclu~e that dif- ones, but they ,do not clear it from trations declined significantly dur- ~
ferences In the secretion rate of the blood relatIvely faster. It is un- ing the last two days of the
IGF-I may be associated with dif- clear how cartilage levels of IGF-I seven-day exercise period.
ferences in stature. relate to blood levels. Even if we After three days of re-

take this association between se.: acclimation, the subjects had their
Binoux M, Gourmelen M. Acta En- rum IGF and height at its face calorie intakes reduced by the
docrino/1987;144:524. value. it is clear that the main same number of calories that had

cause of human stature differ- previously been expended in the
Editor's comment-The question ences resides elsewhere. form of exercise. Once again, a fall
of whether tall people have greater James M. Tanner, M.D.. o.Sc. in Sm-C concentrations was
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A Longitudinal Study of year, 15 at PHV-1, 16 at PHV + 2, levels correlate with height velocity
the Relationship of 11 at PHV -2, and ten at ~HV + 3. only in early puberty,
Plasma Somatomedin-C Sm~~ levels were determined by
Concentration in the Pu- radioimmunoassay (control adult Cara JF, Rosenfield RL, Furlanetto
b tlG thS t value,1.0U/mL). RW.AmJoisChild1987;141:562.

er a row pur Sm-C levels rose sharply in par-
Beginning at puberty, 12 boys and allel with the increase in height Editor's comment- This paper is
eight girls underwent yearly mea- velocity, but the peak Sm-C level a good example of how the correct
surements of plasma somatome- occurred one year after PHV, use of auxological methods en-
din-C (Sm-C) levels. For each sub- averaging 3.5 U/mL in both boys abies the extraction of important
ject, age at peak height velocity and girls. The minimum peak value conclusions from a small study.
(PHV) was determined and the was 1.5 U/mL. After the peak level Although the use of years before
Sm-C levels plotted in relation to occurred. the decline was very and after PHV as a scale of de vel-
years before and years after PHV, slow, and quite unlike the decline opmental age was initiated in thfJ
Not all subjects were followed for in height velocity. By PHV + 3 the 1930s, it is still far from universal.
the enti~e study period: There were Sm-C level still averaged about The authors' result is striking: ~
19 subjects at PHV and PHV + 1 2.8 U/mL. Therefore, plasma Sm-C The Sm-C curve looks more like



noted, and the magnitude of this Impaired Response of velocity) had a mean value of 17.3
fall was not different from thatob- GHRH Measured in pg/mL. Values were 75.0 :t. 14.5
served during exercis~. Nitrogen Plasma After L-Dopa pg/mL for .those with normal
balance, measured dally through- growth velocity.
out the studies, averaged -1.6 :t. St~mula!IOn In. PatIents The authors state that these data
1.7 g/day during the last three WIth IdIopathIc Delayed suggest a hypothalamic dys-
days of exercise but -3.5 :t. 1.73 Puberty function in patients with lOP.
g/day during dietary restriction.

According to the authors, these The advent of an assay to measure Argente JO, Evain Brian 0, Oon-
results demonstrate that strenuous growth-hormone-releasing hor- nadieu M et al. Acta Paediatr
exercise produces a negative cal- mone (GHRH) permitted the au- Scand 1987;76:260.
orie balance and results in a fall in thors of this report to compare
Sm-C concentrations equivalent to GHRH and growth hormone (GH) Editor's comment- The con-
those seen in caloric restriction levels in two groups of patients: 16 clusions of the authors are logical.
without exercise. However, exer- with idiopathic delayed puberty Although the difference in GH val-
cise appears to have a nitrogen- (lOP) or constitutional delay of ues in the two groups was not
sparing effect. This observed growth, and 12 with what the au- statistically. significant, a closer
nitrogen-sparing effect with exer- thors call constitutional short stat- look at the range of GH values
cise could not be explained by the ure, which is synonymous with ge- (presented in a graph) indicates
study design. netic short stature. All patients that seven of the 16 patients with

were in stage 1 or early stage 2 of lOP had values lower than any of
Smith AT, Clemons DR, Under- sexual development. The mean those obtained from the 12 pa-
wood LE, et al. Metabolism 1987; GH values after stimulation with tients with genetic short stature.
36:533-537. L-Dopa were 8.6 :t. 1.4 ng/mL These data would suggest that

(SEM) in those with lOP and 12.0 there is a decreased peak of GH
:t. 0.8 ng/mL in those with genetic secondary to L-Dopa stimulation in

Editor's comment-This study short stature. The difference was patients with lOP. Unfortunately,
suggests that children who exer- I not statistically significant. The the authors do not correlate the
cise strenuously and limit their cal- ! GHRH values were 41.0 :t. 10 GHRH and peak GH values for
arie intake may have reduced pg/mL in the lOP subjects and 96 each patient, nor do they give or
plasma Sm-C concentrations, :t. 25 pg/mL in those with genetic refer to data pertaining to total GH
which could lead to attenuation of short stature (P < 0.02). Five pa- output following L-Dopa adminis-
linear growth. All care should be tients with lOP and the most severe tration. Nevertheless, the data do
taken to make certain that children delay in growth velocity (more than support the concept presented.
who are involved in strenuous ath- 2 SO below the bone age growth Robert M. Blizzard, M.D.
letic training have an adequate in- take of nutrie~~s. Knemometry in As- Th~ coefficients of variati?n of

William L. Clarke, M. O. sessment of Linear the SIX sets of measurements In the
G th first series averaged 0.10%, with

~-""""".."""""".- row the highest being 0.25%. The co-

Four health care professionals, efficients of variation of the four
the testosterone curve than that of one an auxologist, the others doc- sets of measurements in the sec-
any growth variable. When does tors or nurses, measured 18 chil- ond series had a highest value of
the Sm-C level eventually drop to dren aged 5.5 to 10.5 years every 0.18%. Thus, four measurements,
the adult value? And why? The au- month between 5 PM and 8 PM for with the most aberrant deleted in
thors suggest that th~ high levels six mon~hs. Each child was mea- determining the average, are as
seen several years after PHV may sured sequentially and indepen- good as six, and are recom-
reflect bone and muscle growth, dently by two observers at each mended in assessing linear
which continues somewhat after measuring session, during which growth.
PHV By PHV + 3, however, there is single measurements of stature Although there were significant
little additional lean body mass to and sitting height and six mea- intra-observer differences in LLL
come. Clearly, more extended surements of lower leg length (due to differences in initial posi-
longitudinal studies are needed (LLL) were taken. Children were tioning of the child), there were no
before we can grasp the mys- asked to walk a few steps between such differences in LLL incre-
terious relationship between each of the LLL measurements. In ments. However, the stature mea-
plasma Sm-C levels and growth a second series, four LLL mea- ,surements made by theauxologist
rate. surements were made weekly for were considerably more reliable

James M. Tanner, M.O" o.Sc. six weeks on six children. than those made by the doctors
continued on page 14
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Knemometry In curately, as claimed by its origin- values approaching 1 cm were not t
Assessment of Linear Growth ator, but LLL growth rates vary that infrequent. We need to evalu-
continued from page 13 from month to month and week to ate stature measurements as long-

week. Thus, the authors suggest term predictors, but the measure-
and nurses. When lines were fitted that similar discrepancies in stat- ments must be highly accurate
to the monthly stature values for ure are due to inherent inaccuracy and the design similar to that for
each child, the SD of the points of the technique rather than to in- LLL. My clinical impression (sup-
around the line was only half as herent variation. However, this ported by an analysis of my data)
large for the auxologist's mea- does not necessarily follow from is that the inherent variability of
surements as for the measure- their results. If they are correct, short-term velocities for stature,
ments made by the others. then stature would definitely be a though perhaps less than LLL var-

The velocities over the six more accurate index for short-term iability, precludes using one-,
months (obtained by linear fit for prediction of longer-term mea- two-, and three-month rates as
LLL and stature) correlated poorly, surements, for it has to be said that useful predictors for six-month or
ranging from 0.32 in nine children the physicians and nurses taking 12-month ones. Or. Michael Her-
measured by a doctor or nurse to the measurements in these studies manussen, who has had much ex-
0.76 in 11 children measured by were not very accurate. Their max- perience with the knemometer,
the auxologist. The agreement on imum intra-observer difference of makes the same point in a letter
these fitting velocities between 1.6 cm can turn up occasionally, [Arch Dis Child 1987;62:763]sup-
observers was no better for LLL but their standard deviation of porting the findings of Wales and
than for stature. intra-observer differences aver- Milner discussed here.

The values of growth velocity aged 0.5 cm, which means that James M. Tanner, M.D., o.Sc.
seen at six months were very badly __0""""-"-
predicted by values seen at ~ne Fragile X Syndrome tal reta~dation among ~ales can
month, with the average deviation be attributed to Fragile X syn-
about the prediction being no less Fragile X syndrome is a common drome, although males may
than 50%. Deviations in pre- cause of mental retardation. Since transmit the abnormal gene with-
dictions from values seen at two it is almost always familial, recog- out being affected themselves.
and three months were about 25% nition of the syndrome is important Investigators working at the mo- 4
and 17%, respectively. The devi- for the whole family. Affected boys lecular genetic level have demon-
ations were nearly the same for tend to be large, with large heads strated a number of linked markers
LLL and stature. and ears, and they are occasion- on the X chromosome. Therefore,

In the second series, in which ally confused with patients who prenatal diagnosis of the Fragile X
measurements were taken weekly, have Soto's syndrome. Typically, syndrome may be possible with
significant week-to-week varia- they have long faces and macro- the aid of cytogenetic and linkage
tions in LLL velocity were seen. orchid ism, although these features studies.
These variations were sometimes, may not be present until after pu-
but not always, associated with berty. About 20% of patients have Chudley AE, Hagerman RJ: J Pe-
transient illness. Six children mea- hyperextensible joints, mitral valve diatr 1987; 11 0:821.
sured for three weeks before and prolapse, and pectus excavatum.
three weeks after tonsillectomy A particularly distressing feature Editor's comment-Because of
had decreased LLL velocity for of the Fragile X syndrome is that a its genetic implications, clinicians
two weeks, followed by catch-up large number of males exhibit au- must be aware of this very impor-
growth. tistic behavior and many have re- tant syndrome. A major effort is

petitive hand movements. Hyper- being made to isolate the gene,
Wales JKH and Milner RDG. Arch activity may be present prior to which would improve the accuracy
ois Child 1987;62: 166. puberty and can be very distract- of linkage studies and provide bet-

ing. Cluttered speech, including a ter understanding of the patho-
Editor's comment-This is a very rapid rate of disfluency, stuttering, genesis.
important paper on knemometry and perseveration, is typical. Judith G. Hall, M.D.
because the design is compre- About one third of girls who are -

hensive and the results clear-cut. carriers of the gene for Fragile X Please send all correspondence
The authors summarize their con- syndrome aJso manifest the syn- to Robert M. Blizzard,M.D.,
clusions by saying that velocities drome's clinical features. Recent Department of Pediatrics,
seen at six months cannot be use- work suggests that about one in University of Virginia School of
fully predicted by velocities mea- 1,500 males and one in 750 fe- Medicine, Charlottesville, VA ~
sured at one, two, and even three males carry the abnormal gene. 22908. ~
months. LLL can be measured ac- About 4% of cases of severe men- -~-;i"'~'~"""
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