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ABSORPTION KINETICS AND METABOLIC EFFECTS OF Gil FOLLOWING 
SUBCUTANEOUS INJECTIONS IN THE VERSUS THE THIGH. 
T. Laursen, J .O. L. Jorgensen and J.S. Chris!iansl!n; Medical Departent M 
(Endocrinology & Diabetes), Aarhus Kommunehospital, DK-8000 Aarhus C, Denmark 

The significance of changing the site of injection on the absorption and 
metabolic effects of human growth hormone (GH) was studied. In a cross-over 
design nine GH-deficient patients were randomized to subcutaneous (s.c.) 
injections of GH in the thigh or abdomen. After each treatment period (four 
weeks) , serum profiles of GH , lGF-1 , IGFBP-3, gluco;e, insulin and glucagon 
were measured for 37 hours after GH injection (3 IU/m') (19.00 h). Mean(± 
SEM) integrated levels (AUC) of GH (l'g/1) were similar: 2.63 ± 0.38 (thigh) 
versus 2.67 ± 0.31 (abdomen)(NS) . AUC (l'g/1) for the initial six hours were 
significantly different: 1.1 I ± 0.23 (thigh) and 1.50 ± 0.27 (abdomen)(p < 
0.05). C,., (l'g/1) [I !.59 ± 1.93 (thigh) and 14. 83 ± 2.39 (abdomen) (p= 
0. 19)] was achieved faster following s.c. injection in the abdomen. T (hours) 
was 5.89 ± 0.41 (thigh) and 4.26 ± 0.49 (abdomen) (p< 0.002). IGF·I levels 
were similar. AUC's (± SEM) were 345.6 ± 62.0 (thigh) and 355.7 ± 65.1 
(abdomen)(NS). Levels of IGFBP-3 were however different [AUC's (± SEM) 
(!'gil) were 2044.3 ± 147.7 (thigh) and 2287.9 ± 181.5 (abdomen)(p=0.05)]. 
Insulin , glucose and glucagon levels were not significantly different. We 
conclude that subcutaneously injected human GH is absorbed faster when injected 
in the abdomen as compared with the thigh. Metabolic effects of GH were 
similar. Levels of JGFBP-3 however were higher after s.c. injecticps in the 
abdomen. 
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GH THERAPY IN TURNER GIRLS: f AS TI NG AND SIH-1UL ATED INSULIN 
AND ArT ER TREATI·t[N T. 

GH t r ea tment in Tu rner sy ndrome (TS) r epresents a risk factor fo r 
further rise of frequently increosed insulin l eve ls. Data about the 
reve rsibili ty of this phenomenon are mi ssing. The 8im of our s tudy 
was to investigate reversi bili ly of changes in insulin secreti on in 
TS dur ing and after GH treatme nt. 9 prepuberta l gi rls , age (mean.:t,SD ) 
8. 7+1 .8 yr , were treated with GH, 1 IU/ kg bw/ week i n dail y sc inject
ionS for 12 months. Then t he t r eatment was slopped. Glucose tole rance 
and insulin response we re measured by an i v GT T ( 0. 5 g glucose / kg bw ) 
before and after 3 , 6,9 and 12 months of GH treatment and 3 months 
aft e r it s cessation. Gl ucose tolerance r emained unchanged during the 
treatment period. Fasting insu lin increased from 13 .0,::3.8 
m!U/1 to 22 .9c:Jl.1(9 mo,p:0.02) to 14.7:<:5 .0 Cl2 mo) and to 13.5:<:8.2 
(3 rna afl e r treatment). Inte grated s ecretion (AUC lst phase) 
was increasi ng from miU/l.min to 9 months 
p=O.OJ) and dec reased at 12 months ( 824+268, p=O.OOS ) and at 3 mont hs 
after therapy (685+184, p=O.OJ ) . Peak r e s ponse to trea t ment 
was predicted by pretreatment fasting insuli n (r =O. 74, p=0.006). ln 
conclusion, patien ts with TS exhib i t an inc r ease in fasting and 
stimulated insulin secretion during th e first year of GH ther L:Jpy . A 
decrease follows by the end of the first year and after ther apy. 
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FOR EVAL UATION OF GROWTH IN ULLRICH TUR NER SYNDROME (UTS) 

Patients \\lith UTS are now inc r easingl y t r eated with GH t o i m
prove growth velocity and f ina l height. Fo r e va lua t ion of the 
effecU veness of this treatment different methods have been applied 
and we demonstrate that the results depend to some extend on t he 
specific method that has bee n used for analy s i s . We have reviewed 
hei ght ad growth velocit y data as well as the applied methodology 
from 13 s tudies on spontaneous growth in UT S. r-lost studies were 
based on calcu lations of annual means or medi ans of data collected 
in a l ongitudinal /c ross sec t i ona l manne r, othe r s used mathematical 
mode ls . Growth ve l oc ities we re calcul ated lonC) itudinall y in indi vi
dua l pa t i ents o r were de r i ved f rom height cu r ves graphicall y or 
mathematically. Individual height da t a for a g iven age varied bet
ween 2 . 6 and 7. 7 em when annucd means were applied and between 0. 4 
and 5.8 em vJhen mathematic a l models were us ed. Data on growth ve lo
cit y were nearly identical in all studies except for the age of ex
pec ted puberty, when some authors found a mi nor pubertal growth 
spurt . Standard deviation s for growth velocl t y increased at the 
time o f pubertal age and amounted in up to of lhe respective 
growth velocity. When various UTS he i gh t standa rds were applied fo r 
e valua lion of t rea t men t ef fec ts we found a difference up t o 100% of 
th.e SO score 1ue to the different SO va l ues of reference data. 
Results expressed as height SDS may be biased by relatively low 
mean heights of reference dala al adolescent ages. S64 
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lhe of idiop:Jt!lic C\1 deficiency (CliO) i s nul t:len r 
and il wos presumed lll<..tl Gil is not for prenatal C]row\.11. We 
t1 ove llwreforc unaly scd in lhc clini c ut ;md clul. a of 
puticnts wilh GilD. Hi!..itory of prcun onc.:y, birlll and b .irlh dt:lla 
a s well m; postpartal d.:ttu were c valualcU. 413 tlll:>clcc l ed pa licnls 
(Uoy::;:qi rls= 2 :1 ) wllh cOmpl e t e CliO h od i uo l:tlcd { ICI ID ,n=24) o r 
multiple p i tuit ary hormone deficienc i es (1'1PIID,n= 24) . 25?0 of t he 
palienlG were born prcma lurc l y. during p rC(JnCulcy 
(Lnpcndi nq abortion, were otn;crvcd in 2.7% or paUcnls . 
Allnorrnctl birlh occur ed i n (brccLil und fooL 1 irl(_) prcse nlotion, 

delivery). B irth lcrHJlh or boy G (-1.0+1 .YiDS;p <D.01) ;1nd of 
(-0.4+1.0SDS ;n :.;) wa:; rcdtwed wllCfl c nmpclrZd Lo luc:J l reference 

datn . The U0Lu for JCIID und NPII\) pati ent ::; vs . -0.8+ 
1.2SOS ) we re not different. llirlll wci•Jill wa:; reduced in bu yG ( -0.0+ 
1. 2SDS ;p<0.05 ) L>ul no l i11 •J i r l u No dirfcrencc in -
birlh r,o;ci(_)hl W<J S found be l\'JCCI I !GilD <lll(J l•lf' IIO ( -0 .4-t ) ;1nd -0.6+ 
1. 5505) , respec ti vely. Thi :; ovcfwc ight alrc:Jdy 3t 
birth. of pnti cn l s llud durinq Lllc postp<H'
tul period (pro l onged jaundi ce, llypOcj l yccm.ia clc. ). hciC)ht 
wu s and did not correlat. c with palicnl::; l crn]t ll ol birth. 
ln conclusion, we hav e s hown Uwt childr en wilh idiop;jth .i c CliO as u 
LJrOup <Jre short ul birlh und lwvc r cl::Jlivc overwci(_Jill. T11i :.; may 
lndicntc tile importanc e or Cll rnr pr cn::.l o l <]I'OWth. In n h i ljll pro
portion of p:Jlient s wilh idi opullli c CliO perinolal comp li cations we re 
oiJ ::>c r ved. 
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S .Miyarroto, Y.llasegawa, T.l-laseqawa, Y.'l\lchiya, and II. Ni i mi. 
Division of Encbcrinol<XJY and t-1Ctabolism, 0\iba Olildren' s 
Hospitill, Tokyo 1'-iet.rop:::>litan Kiyose O'li ldren's Hospital and 
Department of Pediatrics, SChcol of l'1eelicinc , Chiba University. 
0\iba, Japan 

'Ihe clinical use fulness of the QU3P-3 and IGF-1 plaSITlCl levels 
as indicators of Ql deficiency has been eva luatL>d in prcschcol 
children of s hort stature under the age of 6 ( n= 72), and the 
r esults canpared with results seen in prepubertal children of 
short stature 6 years or older (n=65). 'I'h.e subjects \ver e placed in 
to 1 of 3 groups based on Ql responses to insulin and arginine: 
normal children of short stature (NS) with rrcre than 10ng/ml value 
l.n one of the tv.o testings; children with a partial Q1 deficiency 
tt >GIID) with less than a 1 Ong/ml in both and rrore than Sng/ml in 
one of two tests; children with a complete QID (cQID) with less 
than Sng/ml in both t ests. 

The QLBP-3 sensitivity for detecting cQID in preschool children 
(n::6) was 83 .3% and its for NS was 72.7'!. Whe reas the 
IGF'- 1 sensitivity was 42.9% (n:::7}. 1he ir sensitivity for detecting 
pGHD was 11.0( (n=17) and 10% (n=20), respectively. Dut in the 
prepubertal children, the sensitivity of G!II3P-3 and ICF-1 for pGHD 
was 80.9% (n=9) and 100% (n=9), respectively. 

It thus appears that when screening preschool children of a 
short stature, the plasnla QWP-3 valuu is a gcx:xl indicator of a 
possible cQJD. 
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fl.M. M. Gourmclcn, A.M. l.hi uubct , fl. M. 

JNSEIIM U33!1, llopital S t.Antoine; l.a h. d'l·:xplor·. FoncL, llo f•i tal 

seau, Fro.mcc a nd Bcp l of l'cdi atr i<:n, Univcr:;i ty of Pav ia, Italy 

1'he aim o f our' was lo t.he efrccts of Gil o n 

tcnsi n c (NT) level s . Plasma samples wc r·c obta ined from ·; G\1 - th:ficient 

boys, 2 g irls), are ranEe l.L- lt\.5 (.11. 2:1_!.:1·75 mean 

_!_S io:M) lo evaluate NT and Gil hcfore and 1/. and 211 

hours after a rhGI\ injection IU/kg). N'l' con·ccnlra

tions were measure d by IHII. and exprcsged a:; fmol/ml; <.:II vo.l ucs were 

eval uated by Ul.fl us ing commerc ial kiln und C)( J)rm;:oed un ne/ ml. NT le

vels in our pta be f ore Cll adminislralion ( :l . / 0_!:1 .. /2 fmo l /m l) we re si 

gn ifi canlly l owe r (t)<O .O l) than in frnol/ml). 

A ;: ir;ni'ficant increase in NT values we r e found l?. IL . ./1_!:10.112 fmol 

/ml, p<O.Ol) and 211 h (13.04_!_5.28 fmol/nd, aft.er· Gil injection. 

Circ ulating Gil conccn lralions :;ignifi canLly increased (p<.O.OOS) 12 

h ( 2 .02_!:1.23 vs 1./.. !"lfi_!_2 .1B ng/ml), but not 211 h afl.er L:ll administr·a

ti o n (0.'14..!_0.1'/ ng/rnl). We observed u clo:>c correlati o n Uctwccn NT 

and Gil be fore tceatment (p"-0 .00!>) and :11. !.he :.'111.11 h a fl.cr· C:l\ 

injection Uut not ut lhc .1 2 th h. -Jur pre \ imina ry 

poi nt Lo u !.ilimulaL.ing e fl"ccl of Cit 0 11 NT by Jll( :chan i s t i ll 

unknonw. The Cll-inlluccd NT release could lh: t.o an inc reusc in NE
VA conccnLrat.ion:>. 
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