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THE IMPACT OF DOSAGE ON THE EFFECT OF GROWTH HORMONE THERAPY 
IN CHILDREN WITH IDIOPATHIC SHORT STATURE. J.M.Wit, H.E.Nienhuis, B.J.Ot· 
ten, S.M.P.F. de Muinck Keizer-Schrama, N.M.Orayer, H.A.Oelemau e-Van de Waal, 
W.Oostdijk, T.Vulsma. and G.A.Kamp (Dulcll Growth Hormone Working 
Group).Departments of Pediatrics of the Universit ies of Utrecht, Nijmegen, Roner
dam, Groningcn, Amsterdam Froe University, Leiden and Amsterdam, The Nether
lands. 

The growth response to growth hormone {GH) in chi ldren with id iopathic 
short stmuro (ISS) is genorally characterized by a rapid height velocity (HV) incre
ment lollowcd by a progressive decline. There are no data about the dose-respon
se relationsl1ip in suct1 children. We studied 24 cl1illlrcn (19M, 5 F) wi th ISS and a 
HV < P25, who, after two years of observation, underwent GH therapy over 3 years 
in three regimens: gr 1 and 2 received 3 and 4.5 !U/m2 b.s. 6 times per week, and 
gr 3 received 3 IU/m2 in the 1st year and 4.5 IU tt1ereafter. The median HV SOS was 
-1 .8 in the preinctusion year, and 0.3 in the pretremment year (p<O.OS). In the l st 
year on GH the mean (SD) HV SDS rose lrom 0.4 (t.S) to 5.7 (2.4) on 3 IU/m' (gr 
1 +3} and from 0.1 (0.7) to 7.1 {2.1) on 4.5 IU/m2

. There was no statistical difference 
between the groups. In the 2nd ond 3rd year the prepubertal children from all 
groups showed a similar decrease. Mean heigtl t SDS increased by 1.2 in an 
groups, compared to 0.3 in an untreated control group (n =40). Mean bone age 
(BA) in gr 1.2 and 3 increased by 3.4, 3.0 and 3.9 years (NS between groups). Pre
dicted adult heigll t SDS (Bayley Pinneau) increased by 1.6 (0.8) in group 2 
(p=0.01}, but not in groups 1 and 3 (p =0.3 1 and p=0.\3). In conclusion: 1) shan 
children selected on the basis of a low HV show a normal mean velocity in the next 
year; 2) the three dosage regimens lead to a simi lar initial growth acceleration folio· 
wed by a similar decrease; 3) the higt1er dosage appears more effective in terms of 
predicted adult hciuht, a1thoug!1 attained final heigh!s have to be awaited for defini
tive conclusions. 
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TilE SECRETORY DYNAMICS OF GROWTH HORMONE IN PATIENTS WITii 
CUSIIING DISEASE. M.A.Magiakout, M .T.Gomezt, G.Mastorakost, S.R.Rose2, 
G.P.Chrousosl, DEn, NICHD, Nil I I, Bethesda . MD and D<:panment of Pediatrics, 
University of Tenncssee2, Memphis TN. 
Growth retardat ion to complete growth arrest is the hallmark of Cushing syndrome in 
chi ldren. Th e major mechanism for this has been considered the glucocorticoid+ 
induced resistance of target-ti ss ues to insulin -like growth factor I (IGF-1) and other 
growth factors. The purpose of this study was to examine the growth hormone (GH) 
secretory dynamics of patiems with Cushing disease before and up to 12 months after 
their cure by transsphenoidal adenomectomy. In fou neen parienrs, every 20 minutes 
blood sampling during 24h for dctcm1inat ion o f piJsma G il was pcrfonncd. 1l1esc 
patients also underwent arginine infusion and L-Dopa .stimu lation tests. Fourteen sex
and pubenal stage- matched normal volunteers were used as controls. Prior to 
therapy, the patient group had an increased 11M I (31.5 ± 5 kg!m2) and markedly 
decreased plasma 24h GH mean, peak amplitude and peak area values, with pulse 
frequency similar to that of the contro(s. GH va(ues after arginine and L-Dopa 
st imukllion were also in many of these p:uien t.s w ith 2 out of 8, and 8 out 
of 10 failing to show Gil responses greater than 7 ng/ml in the respecti ve lest. 
Surprisingly, the same pattern of Gl I suppression was observed in the patients who 
were .studied 10-ll days, 3 months and 6 to 12 months after their cure, when their 
BM!s were respectively, relati vely stable, c6.9 ± 3.H kg/m', and 24.8 ± 3.3 kg/m2. 
These finding s sugges t that patients with Cushi ng di se ase have marked Gil 
suppression during the ir illness, which continues for at leas t a year during their 
convalescence. We conclude that frank GH defic iency m<:ly be another important 
mechanism for the growth retardation observed in children with Cushing syndrome. 
In view of the persistent GH suppression after curative removal of the pituitary 
adenomas, patients should be clinically evalu:ned for the po tential need for GI I 
replacement. 
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RBROBLAST GROWTH FACTORS 1 AND 2 ACT ON THE 
IMMATURE HUMAN FETAL ISLET CELL BUT NOT ON THE MATURE 
!}-CELL. T Otonkoski G. M. Bealtie, M. I. Mally, and A. Hayek, Lucy 
Thorne Whilt ier Children 's Center, The Wh ilt ier lnslilule , LA Jolla , CA 
92037, USA. 

Fibroblast growlh factors (FGFs) play an important role in the embryo
genesis of many organs. In order to elucidale the regulation of pancreatic 
isle! development, we have used tissue culture of human fetal pancreas 
to study the elfecls of FGFs. Our melhod is based on !he formation of 
islel-like cell cluslers (ICCs}, consisting of 87% und ifferenliated cell s and 
13% islet hormone-positive cells. Supplementalion of !he culture medium 
with FGF-2 (basic FGF) more than doubled the !ormation of ICCs. 
stimulated !heir DNA synthesis. inhibiled !he insu!in release (EDso- 1 
ng/ml), but did not affecllhe insulin conlent. This aclivity.was shared by 
FGF-1 (acidic FGF) but no! by FGF-6 or FGF-7 (KGF). When ICCs were 
Jrealed for 72h with bFGF-Saporin (F-SAP). a mitotoxin largeted againsl 
FGF-receplor expressing cells. a d islincl population (45%) of cells within 
the ICCs were killed, whereas some slrongly hormone-posi tive (malure) 
is let cells were lefl iniac!. F-SAP lreatm ent also blocked the endocrine 
differentialion induced by nicotinamide. Similar experiments wilh isolated 
adu lt human islels showed no activity ol FGF-2 or F-SAP, supporting a 
role for FGF in !he early development of human islet cells. 
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SHORT- AND LONG-TERM EFFECTS OF Gil IN PATI ENTS WITII 
NORMAL GROWTH DESPITE Gil-DEFICIENCY AHER RH!OVAL OF 
CRANIOPIIt\H.YNCIO i\ IA. E.l. Srhor ult- 1
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E. \Vcrdc1 .. 1 and M. Zachm au n', Dept. ul' 1Pt•dialrics :wd 21\ lt.•dicim·, 

Umvcrsity of Zurich , Zu rich, and :\Kindcrspital , St. SwiiHTiall(i 
Removal of craniopharyngioma usuall y results in panhypopituitarism. Neverthe

less , a nu mber of children grow normally or even excessively after ex tirpation of 
the tumor despite the proven lack of GH. These children did nol undergo Gil 
therapy. \Vc studied the effects or .short - ( •• uJ long-term admini stnllion o f Gil on 
growth <trl (l metabolism in 6 patients under regular honnonal n.::placcnwn t thnapy. 
During thc short-term G H L'N retenti on was not signi!icant ly stimubted (115.4 ± 
9.6 % of basal balance, mean ± SEM) ami not differen t from control s. In con
trast, 0 N retent ion was 2 10.3 ± 20.7 % in child ren with GH-dclicicncy of other 
causes. Long- term administrc!lion of Gil {2 U/ m: s.c. per day during 12 nwnths) 
did not inlluClll'C grmvth vdoc ity , but incrc;Jscd c;Jlf cin.:u mfcn:ncc anti dL'crL'a.'ied 
body 111ass inde x and skinl'o!d tllicknL:ss i11 prepubertal patiCilts. General wcl l-bci11g 
and strength improvcd i111prcssivcly . !(j l :- 1, IGFBP-.1 an d the 150 kD IGFBP
complex decreased be fore and restored to normal during GH treatment. The 
reve rse was observed for the 50 kD IGF13P-complcx. Thu s, growth veloci ty in 
these patients is not related to an2y of the usual indicators of the growth status and 
remain s unexplained. Although GH tl1crapy docs not growth, it has other 
benefi cial effects and is rccomrnendcLl for this group or patients normal 
growth vc ll>ei ty in !he absence of (ill. 
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ATTENU ATED EFrECT Or GROWTH HORMON E(GH) IN ACIDOS IS- AND 
METHYLPREDNISON E(Mi')- INDUCED GROWTH RETARDATION(GR) IN 
WEANLI NG RATS. D.ll.AIIcn, M .C.Chobanian , A.L. Fricdman. Dept. of 
Pediatr ics, Univ. of Wi sconsin, Madison, 53792. USA. 

Acidosis and glucocorti co id excess retard linear growth . GH reverses M P-induced 
GRand S!i mulatcs urinary net acid cxcrl.! tion in mid-si zed l!fl.!lllic rats . However, the 
efficacy of GH in rcwrsing acidosis- and MP-induccd GR in early postnatal life is 
unknown. WI.! gaw Cill {0.5mg s.c. )d/wk x 2wk) to NH.1Cl-t rcated (0.28M}, MP
treated (6mg/kg/day), and cont ro i(H10) weanling Spraguc·lhwlcy rats (mean wt. 
50gm) and to adult (A)(mcan wt. 250gm) NH,CL-treatcd and control rat s. Acidosis 
was conlirmed by a mean venous pH of 7.26±.03 in NHJCL animals. Pair feeding 
(PF), matching food imake to NH4 CL rats, was ex amined in a subset of w\!anling- and 
A-H 20 rat s. Compared with non-PP weanling H20 rats, who had change in length (d
lt[cml) of 5.68±0.07 , linear growth was retarded (p<0. 05) by NH,CL (d-lt 
4.32±0.8), Ml' (ct -lt 4.62± 0. 1). and Pf- (d-lt 4.63±0.05). PF markedly reduced 
weight gain (d-wt[ gml) in H,O rats (38± 4 l'f' vs. 9 1± 12 non-I'F). In A rats, NH,CL 
diminished d-lt (2.64±0.25 vs. [A-H ,O[ 3. 17±0.2) but PI' did not. GH treatment did 
not acce lerate growth in weanling NH.1CL, MP, or H20 rats. In contrast. GH did 
increase d-lt in A-NH,CI. rals (2.65±0.25 vs. 2.12±0.1 ; p<0.05). We conclude: 
t) GH ameliorates acidosis-induced GR in A rats; 2) poor ca loric intake accounts for 
much of ;icidosis-induccd GR in weanling rats; 3) thl! cflicacy o f GH in reversing GR 
in acidosis- or MP-inducc cl GR is limited in very young animals. These results 
suggest that rapid early linear growth in weanling rats is not primarily GH-depcndent, 
and that neonatal GR due to ac idosis or glucocorticoid cxtl.!ss rl!sull s pn::dominantly 
from Jll\.!Chanisms otht:r 1h:u1 impa ired (jH S1.!Crt.:t ion and au ion. 
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Gene knockout mice demonslrate that IG F- 1 is essential for norma l 
muscle development. 
L Powell-Braxton P Hollingshead, N Gillelt. S. Pills-Meek, and T.A. 
Stewart . Genentech Inc .. South San Francisco, CA 94080 USA 
Insulin like growth !actor (IGF-1) is a pleiol ropic hormon e 
synlhesized by a wide variely of cell types and wilh ef fec ls on a 
diverse se l of targ et !issues. IGF-1 has be en implicaled in linear 
growth , glucose metabolism, organ home ostasis and !he 
development and function of the immune and nervous sy stem s. As 
an approach to the delinition of the role of tGF-1 in a whole animal 
we have generated mice wi th an inactiva ting mutation in the gene 
encoding IGF-1. This was accomp lished by rep lacing on e 
endogenous IGF-1 all ele in embryon ic stem cells with a copy that 
has a neomycin resistance gene inserted into the gene region that 
encodes the mature IGF-1 protein. These es cells were th an used to 
generals mice. Heterozygo les (one norm al and one mutant IGF-1 
allele ) are healthy and lerti le but are t0-20% smaller than thei r 
wild-type lillermates. This difference is primaril y due to a 
decreased muscle mass. In con trast. mice which are homozygous 
for the ·mutant al lele die at birth and are half the weigh! of their 
wi ld -type lillermates. The cause of this peri -natal death is being 
investi ga ted. 
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