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Insu.lin as a Growth Factor later fetal development. Since the The authors conclude that insulin
continued from p. 7 insulin receptor population may be functions as a growth factor at the

tabolism is poorly controlled is abnormally elevated in some tissues cellular level and within the whole
obese and often has visceromegaly: of infants born to diabetic mothers, body. Yet, for many tissues, insulin ~
Although insulin is present in the one can postulate that this, coupled does not appear to be the major
human fetal pancreas as early as with hyperinsulinemia, may result in circulating anabolic agent. The
the tenth week of gestation, insulin a direct, pathophysiologic stimu- secondary position of insulin in the
release remains insensitive to glu- lation of human fetal somatic and endocrine control of mammalian
cose until the gestational age of ap- skeletal growth. growth may derive from a diversifi-
proximately 28 weeks, at which time Based on the experimental and cation of biological function among
the preadipocyte matures into an clinical data regarding the endo- the insulin-related family of mol-
insulin-sensitive cell capable of ac- crinology of the overgrowth seen in ecules. In most mammalian spe-
cumulating lipid. Most of the excess infants of diabetic mothers, two de- cies, the IGFs, and predominantly
weight seen in the infant of a dia- ductions seem reasonable: (1) Body IGF-I, have evolved as the more po-
betic mother is fat accumulated dur- length is increased slightly, if at all, tent mitogenic peptides while insulin
ing the last trimester of pregnancy. even in the presence of extremely fulfills a more acute metabolic func-
The less dramatic but unequivocal high insulin levels and a raised IGF tion. Similarly, the IGF-I receptor,
increase in somatic growth that oc- level, suggesting that normal fetal rather than the related insulin recep-
curs concurrently suggests that in- growth is taking place close to its tor, has become the most utilized
sulin has an additional direct or indi- maximum potential; (2) modest hy- initiator of a positive pleiotypic re-
rect role in protein synthesis and perinsulinemia can result in organ- sponse. However, this is a gross
cellular proliferation. Enhanced fetal omegaly and obesity despite nor- generalization and, for particular
somatic development has been de- mal circulating IGF values. These tissues, such as the liver, insulin still
scribed in infants with ne- effects appear to be due to either may act as a potent mitogen via the
sidioblastosis or the Beckwith- direct anabolic and lipogenic ac- insulin receptor. In addition, insulin
Wiedemann syndrome, each of tions of insulin or to another, as yet may continue to exert control of the
which is associated with hyper- unidentified, mediator. development of skeletal tissues, in
secretion of insulin. Conversely, in The parallel changes in serum in- association with intracellular nutri-
transient neonatal diabetes and in sulin and IGF levels, especially tion, by regulating IGF release.
pancreatic agenesis, the newborn is those seen in fetal growth retarda- Pathophysiologically, insulin may
characteristically small-for-dates, tion, suggest that some of the an- assume the role of a major growth-
has poor muscle bulk, and has vir- abolic actions of insulin in utero may promoting agent if overproduction is ~
tually no adipose tissue. be mediated by a change in IGF associated with extensive binding to ~

There are several pathways by release. In the fetuses of many spe- the IGF-I receptor, as may occur in
which insulin can act as a fetal cies, including humans, body the infant of the diabetic mother.
growth factor. First, it may alter growth and circulating IGF levels do
cellular nutrition by increasing nutri- not depend on the presence of pitu- Hill DJ, Milner RDG: Pediatr Res
ent uptake and utilization. Second, itary GH; in fact, growth persists 1985;19:879.
insulin may exert a direct anabolic after experimental decapitation in
action via either the insulin or the the rabbit or hypophysectomy in the
IGF-I receptor. Third, insulin may sheep. The immaturity of the GH/IGF
modulate the release of IGF or other axis may be related to the observa-
growth factors from fetal tissues. AI- tions that somatotropic receptors do Editor's comment-The authors
though the authors found no direct not appear in the liver of the sheep present an outstanding and com-
mitogenic action of insulin on human or rat until after birth. Any prenatal plete review of insulin as a growth
fetal fibroblasts or myoblasts ob- regulation of IGF release by insulin factor. This abstract discusses only
tained from fetuses at less than 20 is therefore unlikely to be mediated a minor portion of the material
weeks' gestation, it is conceivable by changes in GH secretion or by covered, and the editor encourages
that insulin may exert a direct changes in the nature of the GH all readers to review the article in its
growth-promoting action during receptors. entirety.

The Short Child With Single Sm-C determinations were
Subnormal Plasma between 7 and 10 years of age; (2) reported to be of limited value in
Somatomedin-C (Sm-C) the prevalence of subnormal diagnosing GHD. <?nl~ with an aver-

The somatomedin-C (Sm-C), or in- Sm-C in children of the same age a.ge of fou~ determln~tlons (taken at
sulin-like growth factor I (IGF-I), who are below the third percentile slx.-week Intervals) In seven ~HD

children could all seven be said tolevel IS being used as a screenln~ In hel~ht; (,3) the ~revalence of have an average Sm-C level below

test for growth hormone defl- GHD In children with low Sm-C the 95% lower limit of the tolerance
ciency (GHD). To evaluate its di- levels; and (4) the comparison of intervals, as based on the mean of ~
agnostic value, the authors de- linear growth responses to hGH one, two, three, or four determina-
signed a protocol to evaluate: (1) treatment between GHD children tions.
the statistical tolerance limits for and hyposomatomedinemic, non- In 97 short non-GHD patients
Sm-C in children of normal height GHD short children. whose Sm-C levels were measured
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four times and then averaged, 45% 10 PM. The results are shown in the Behavioral Problems and
(or 44 c.hildren) w.ere below the 2.5 table. Social Competence in Girls
pe~centlle established ~or normal. The a~thors report that the two With True Precocious Puberty
children. Of these 44 children, who Intermediate doses produced sig-

~ were considered to be hyposomato- nificantly different growth rates in (TPP)

medinemic, 12 were classified as the two treatment groups. However, The authors evaluated 33 girls be-
GHD, seven as partially GHD, 20 as the largest dose produced com- tween 6 and 11 years of age with
non-GHD, and five as intermediate parable growth rates in both groups. true precocious puberty (TPP) of
in their responses or non-classifi- The authors speculate that there various etiologies. At the time of
able, as determined by the usual are several possible explanations presentation, 55% were above the
pharmacologic testing. Therefore, for the low Sm-C determinations in 95th percentile for height-for-age;
19 of the 44 (or 43% of the hypo- the short non-GHD children, in- bone age was advanced by two to
somatomedinemic children) and 19 cluding: (1) a relationship to the de- five years in all subjects. Before
(or 20%) of the 97 children with layed skeletal maturation, since treatment, the parent(s) completed
heights below the third percentile Sm-C levels increase with age; (2) a 120-item child behavior checklist,
had some degree of diagnosable failure of nocturnal secretion of from which a child behavior profile
GHD. The anthropometric measure- hGH; (3) impaired production of was generated. It consisted of three
ments and skeletal ages in relation Sm-C; (4) a bioinactive GH; and (5) social competence scales, nine be-
to the chronological ages were iden- an altered Sm-C binding system. havior problem scales, and two
tical in the 19 GHD and 20 non-GHD The authors also speculate that second-order factors (internalizing
patients, as were the levels of Sm-C. non-GHD children will respond to or externalizing scales). The per-
Consequently, the authors deduce GH therapy in many instances. At sonality profiles were compared
that approximately 20% of short conventional GH doses (up to 0.43 with those of matched controls, and..children 

referred to them will be U/kg/wk) , the magnitude of the re- appropriate statistical data were
GHD. sponse seen in such children was extracted.

Therapy with hGH was given to less than 60% as great as that of Many, but not all, of the girls were
the GHD and non-GHD hyposoma- their GHD counterparts; however, at reported to have behavior prob-
tomedinemic children for six-month the dose of 0.70 U/kg/wk, the re- lems. For example, 27% had a total
alternating periods. During each sponses of the four GHD children behavior problem score at or above
period, one of four logarithmic dos- and the three non-GHD children the 98th percentile for normals and
ages were admininstered: 0.16, were comparable. many scored significantly higher
0.26, 0.43, or 0.70 U/kg/wk were than controls in all of the internal-~ 
given in equally divided doses Rudman D, Kutner MH, Chawla RK: izing factors-eg, depression, so-
Monday, Wednesday, and Friday at Pediatr Res 1985;19:975. cial withdrawal (45% >97th per-

centile), somatic complaints (30%),
and schizoid/obsessive traits. The
incidence of hyperactivity and ag-
gressiveness was significantly

Dose hGH Increase in growth velocity ?!yyyy higher in TPP patients than in con-
(U/kg/wk) GHD Non-GHD "" trois. The authors considered

.: ;J;;?! whether all these increases could
0.16 4.4 :t 0.7 0.2 ~rrr be related to the expected changes

0.26 J7~4 : ~~2 3~~ : ~~7 ~y!?!%""" of behavior that o~cur in adoles-
(n = 9) (n = 16) C c" cence and determined that "such

0.43 8,7 :t 0.9 5.4 :t 0.7 was not the case.
(1'1 = 12) (n = 12) Other behavioral traits that were
8,3 :t 1.1 7:3:t Z.o frequently observed in these girls
"(1'1 = ~) (n *~) included clinging to adults, feelings

of worthlessness, sulking, fatigue,
strange or unpredictable behavior,
inability to sit still, daydreaming, cry-
ing, teasing, temper tantrums, and

Editor's comment-Although the addition, the finding of a low Sm-C whining. They also tended to sleep
authors state that four Sm-C deter- «0.30 Vlml) by averaging four de- less than most children.
minations were necessary to un- terminations in a short child would Overall, the girls with TPP could
equivocally diagnose GHD in the be associated with the diagnosis of be described as troubled, de-
seven GHD patients studied for this GHD in only 40% of cases (19 of 44 pressed, aggressive, socially with-
purpose, a review of the data of the children in this series). Therefore, drawn, and moody. The authors
28 determinations made in these the practicing physician can still ef- emphasize, however, that to view
patients reveals that only two de- fectively utilize a single Sm-C de- these children as psychiatrically~ 
terminations were greater than 0.30 termination in evaluating the possi- disturbed and/or in need of psychi-
Vlml. Therefore, 26 of the 28 deter- bility of GHD. It should be noted, atric treatment is to misinterpret the
minations yielded values that were however, that theSm-C determina- findings. The behavioral "break-
certainly compatible with GHD, al- tion is only one facet of the diagnos- down" reported may reflect the
though not diagnostic thereof. In tic evaluation of a short child. continued on p. 10
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