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SIX YEAR DATA OF CARBOHYDRATE TOLERANCE IN TURNER SYNDROME TREATED
WITH GROWTH HORMONE AND OXANDROLONE. M. Almaguer, P. Saenger, J. Frane,
D. Wilsen, R.G. Rosenfeld & Genentech Collab, Group, A. Einstein Coll. Med.,
Bronx, N.Y., Stanford U., Ca.,, Genentech, So. San Francisco, Ca.

The increased incidence of glucose intolerance in Turner syndrome
leads to an abnormal GTT in 30-60% of adult women. Since currently
explored therapies to increase adult hieight may impair carbohydrate
metabolism we evaluated the effect of more than 3-6 yrs. of Gil alone
or in combination with oxandrolone on glucose metabolism. The ctrial
was begun in 1983 (n=71) and study subjects rececive currently hGli
0.375 mp/kpg/wk either in equal daily douses or tiw (hGH) or hCH in
coubination with oxandrolone 0.0625 mg/kg/day {(coubination). Based on
Natl, Diabetes Data Group criteria 15% (11/71) had impaired GIT at
baseline. Postprandial insulin results before treatment and after 3

to 6 years of therapy are summarized below. Ceometric means ( U/ml)
are used because of lnherent skewness.

Pretreatment After 3+ Years
n mean mean-SD mean+SD  mean mean-SD mean+SD
HGH 15 376 170 82.8 7.9 503 1028
Combination 41 33.9 169 68.7 1045 54.4 200.5

The change frow baseline to long-term tollow-up was sipgnificant in
the hCGH group (p<0.013) and in the combination proup (p<0.0005). The
change in the combination group was significantly greater than in the
hCH group (p<0.0021) using the unequal variance two sawple t-test
There was no difference in ligh AlC, pre aud postprandial glucose, and
cholesterol or triglyceride values in the 2 groups. No difference in
any of the parameters was seen between hGll tiw or daily.
In_sumnary: Oxandrelone treatment increases insulin resistance in
Turner syndrome. The long-term risk from these alterations in glucose
tolerance is unclear at present.
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Gl PREINCUBATION FAILS TO INDUCE RESISTANCE TO T1HE MITOGENIC ACTION
OF INSULIN IN A PYGMY T-CELL LINE. M, E, Geflner, N. berseh, R. C. Bailey, and D. W.
Golde, Depanments of Pediatrics and Aathropology, UCLA, Los Angeles, CA 90024 and
Memorial Sloan-Ketiering Cancer Cenier, New York, NY 1021 USA

In T-cell lines from nomal individuals transfomied by the HTLY-1T retrovirus, we have shown
that (1) Gl preincubation compleiely inhibits the normal insulin-induced two-peak clonal
respanse, and (2) dircet clonal stimulition of GH on T-cells is mediated via local IGF-1. In the
current stuly, we sought to deteemine (1) if the ability of GH preincubation w induce resistnce 1o
the mitagenic action of insulin is also mediated by IGF-1 and (2) if & Pygmy T-cell line
{previously shown to be both G- and IGF-1-r in direct stimulation assays) would or
would not become insulin tant following cither GH or IGE-1 preincubation. T-celt i
3 noemals and 1 Pygmy were studied. Colony formation was astessed in response w insulin (1)
alone (1.2-43.2 x 103 pmol/L), following 2 br preincubation with cither () GH (50 pg/Ly or (€)
IGE-1 (8 pe/l). and (d) fotlowing 1 hr preincubation with alR3, a monoclonal anubady aganst
the 1GE-1 receplor, and then 2 he with GH. The following mean (LSE) responses (lirse peak/
sccond peak) were noted (*p<0.001 vs insulin alonce):
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These dia indicate that, in nommal T-cell lines, either (0) GH or (¢) 1GF- 1 preincubation induces
resistance (o insulin-induced clonogenesis. Since, in normals, GH-induced insulia resistance can
be blocked by preincubation wish alR3 (d), this action of G must be medinied through a local
1GE-1 Toop, Therefore, in the Pygmy T-cell line, since there was no significant reduction in
insulin responsivencss following cither GH or IGP-1 preincubation, die data suggest that the
Lygmy is IGF-1-resistant and support our carlicr findings ol resistance w the dircet stimulatory
eftects of GH and 1GE-1.
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MULTIPLE LEVELS OF TGEF-w MODULATION DURING RAT LIVER
REGENERATION. W.LE. Russell, S, Sitrie, AJ. Peck, C.M. Patton, P.J.
Dempsey, and RJ. Cotfey, Jr. Departments of Pediatrics, Cell Biology, and
Medicine;  Division of Pediatric Endocrinology,  Vanderbilt Universily and
Vanderbilt Children’s Hospital, Nashville, TN 37232-2579 U.S.A,

Liver provides insights into the mechanisms til control growtly in a differentinted
tissue.  Rat liver regenerates its lost celts within 4 ¢ o a 70% hepatectomy (PH).
Hepatic mRNA for TGE-e, a mitogen lor various liver cells, increases aler PH. To
test the hypothesis liver growth is regulated by increased concentrations of TGF-u
peplide, we devetoped a highly specific RIA Tor vt TGU-w. Livers from male $.-1.
rals (n=5 per group) after a 70% PH or sham hepateetomy (SH) were extrucied in
a low ionic stegngih buffer (pH 8) containing dutergents and protease inhibitors. An
increase i TGE-«e peptide (p<0.02) in PH animals over SH controls was attained
at 7 1, coincident with the onset of DNA synthesis. Two-fold clevations in peptide
were maintained until 96 1, then lost by 8 d. Liver extracts were ciromatograplicd
on Biogel P-00: In samples from sham-operated as well as DNA replicating (£7 h)
liver, TGE-cc immuneactivity tn wag present exclusively as [8--00 kD precursors. Not
until late proliferative (48 1), and post-regencration (96 1) Liver, did a signilicant
fraction of the TGF-a appear as the mature 5.6 kL protein, Both transeriptionald and
post-transhaional controls appear evident in the regulttion of TG -ce alter PH: only
precursor forms are present 1 (u ntand S-phase liver, while mature TGF-w is
detected only afier the major profilerative response. “The Tunctions and/os target cells
of precursor and mature forms of TGF-a uay differ in liver, and the conversion of
TGF-e precursors 1o mature peplide may be regulated by signals initiated by PH.
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RESPONSE TO TWICE-DAILY DOSING OF MET-GH IN NAIVE GH DEFICIENT
PATIENTS. R. Levy, D. HNorman, and Colleen Miller, Rush
Presbyterian-St. Luke's Med. Cntr., Chicago, IL 60612, USA

Daily dosing of GH has become well accepted and utilized as
reflected in the Genentech National Cooperative Crowth Study,
becaugse of its increased efficacy at no additional cost. We
examined whether changing the frequency to BID dosing would yield
similar gains in growth velocity, Thirty three naive Gl
deficient patients (18 Male) were assigned to a BID schedule of
GH injections. The results are listed below:

Subset N Pre-RX 1 Yr. Delta HA
(ALl NCCS groups are Growth Growth minus
Naive GHD patients) Velocity Velocity Delta BA
All BID Pts 33 a.s 10.8 0.5
All OD HCGS Pts 1,168 4.4 10.3 0.1
Pubertal BID Pts 13 2.9 10.8 0.5
Pubertal QD NCGS Pts 519 4.3 9.8 Q.2
Pre-Pubertal BID Pts 20 5.4 10.7 0.5
Pre-Pub. QD NCGS Pts 1,513 ¢ 4.5 10.5 0
All TIW NCGS Pts 2,087 4.5 9.1 0

The BID regimen was well tolerated and compliance was good.
While these results are preliminary they are encouraging. We are
also comparing a group of patients who were switched between QO
and BID dosing. A randomized controlled study should be
undertaken to validate these studies.
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AHokkon-Kosloga, S. de Muinck Keizor-Schrama, E. Wolll', M. de Jong’, R. Uonckorwolcke”, S, Drap.

Dapt. of Padlawics, Universities of Aotterdam, Nijmagen, Utracht and Amsterdam, Tho Netherlanda,

TWO YEAR RESULTS OF GAOWTH HOARMONE THERAPY IN ADOLESCENTS WITH SHORT STATURE AFTER

RENAL TRANSPLANTATION (RTx)
In & double-blind, 2-yr study, 16 pubertsl patients with growth retardation atter ATx wero treated with either
Nevditropin® ¢ {gr A) or 8 (gr B} IUJm‘fdny We studled the effects of growih hormone therapy (GHRx) on: growth
{height SOS for age (HSDSCh)L bona age (BA], renal graft unction (GFR, by I™®-Thalamato, In ml/min/1.73m? and
ronul plusme flow (RPF, by |~ -Hippuran, in mlfmin/1.73m?), bone mineral contont (BMC, in {mm Al egimm’)x 10%),
glucoso toloranca tast (OGTT), plasma IGF-| and -Il levels and -binding protains (IGFEP's). Grovah during GHRX
was also compearod with the 2-yeae-growih of matched (paired) control patients, Mean (SD} age and BA at stan: gr
A 15.6(2.6) ang 12.6(2.4) yr; gr B 15.7(1 9) and 12.3(2.1) yr. Results (sxpressad as moan {SO) or mean):

GRouP Hf:l‘JSc‘ ABA GFR arF amMc
Stan 2yt | 0-2y¢ | Staa tye | Slea tye | Sten | 2y

am=9) | 35 | a8 | 1eyw | eo7 640 304 an | arz | e

8n=n | -4 20" 17y 67.0 50.1 268 260 a8 | w18

TP < 0,0001 to start of study

Growth: HSDS,,, improved significantly in bath gr A and gr B (P<0.0001), without difforence between gt A and B.
Comparad lo the maiched control patients our study patients shewed a significantly belter growth during GHRx:
mean (SC) height increment during 2 yr was 15.3(5.7) cm in GHRx patients veisus 6.4(3.8) cm in control patients
(P<0.002). BA: Bone meturation was similas for gt A and B and the 4BA/ACA ratio was <1 during GHRx. GFR and
APF: Mean values ramained stable during | yr of GHRx. Hawevor, § patients had renal problems during 1he 2

years: 2 had one opiscde of acuts ronal rejection (after 7 and 15 mo rosp.) willy restorution of renal function after o

course of high dose prednisone, 3 showed chionic vasculsr rejection with Jecreasing renal function {after 10, 11,
and 21 mo, resp). OGTT: Glucose levels did not change aftor & mo, but all insulina lovels weta sign. highor dusing
GHRx {P<0.04); no signs of impaired OGTT. BMC: A continuing and sign. incrense in BMC was found (P<0.0001).
IGF.): Moan IGF.I SDS for BA incressed sign. end similedy in ar A (iom -0.11 to 1.82) and gr B (irom 0.21 to
1.93)(P<0.0001). Conclusion: GHRx with 4 (Ufm*/day rosuits in a significant and sustoinecl improvement of height
and bons mineral content in puberal petients atier RTx. Height improved alse in comparison with matched control
patients. Bone maturation wos unatfectad. The highar GH dose ol 8 ILim™fday had similar resulls, This strongly
indicates that GHFx results in an improved finai height.
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INSULIN-LIKE GROWTH FACTORS (IGFs) STIMULATE VLA-4 INTEGRIN GENE
EXPRESSION IN DIFFERENTIATING MOUSE SKELETAL MUSCLE CELLS. S.M.
Rosenthal and D.Hsiao, Dept. Ped., UCSF, San Francisco, CA 94143, USA

Muscle cell differentiacion is regulated not only by soluble
growth factors, but also by cell-extracellular matrix (ECM) and
direct cell-cell interactions. VLA-4, a member of the integrin family

of cell surface molecules involved in cell-ECH and cell-cell
interactions, 1is expressed in skeletal myocytes and plays an
important role In differentiation; antibodies to this integrin

inhibit myogenesis. Interactions between growth factor signalling and
integrin function, however, are not well understood, To explore
potential Interactions between the ICFs, known stimulators of
myogenesis, and integrin expression in muscle cell differentiation,
we examined the effects of IGFs on VLA-4 gene expression In mouse
C2Cl2 and BC3H-1 skeletal muscle cells. Myoblasts were placed iIn
serum-free medlum and studied for uwp to 4 days in the absence or
presence of 3-12 nM IGF-I, IGF-I1I, and [Leu?’JIGF-I1, an ICF-IT analog
with markedly reduced affinity for the ICF-I receptor but normal
affinity for the IGF-IT receptor. IGF-I caused a 3-4 fold Increase in
VLA-4 mRNA in comparison to untreated cells while IGF-II resulted in
a 2-3 fold increase. [Leu?’|IGF-II was 25-50% as potent as ICF-II in
stimulating VLA-4 mRNA. When comparing the relative temporal
expression of IGF-IX (the principal IGF peptide expressed by muscle
cells) with that of VLA-4 during differentiacion, an Increase in ICGF-
II mRNA preceded that of VLA-4 by approximately 24 h. These data
suggest that IGFs, acting principally through the ICF-I receptor,
stimulate muscle cell differentiation, at least imn part, by
increasing expression of the VLA-4 integrin.
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