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I U I I I C  Z I I I ~  ( Z ~ I J  h:lr I , U C I I  r cp .~ r t c J  to  ~ ~ I I : I I I . C  b ~ l ~ d ~ r ~ g  of h u n ~ a r ~  growth 
h$,rmonc (hG1 I). ~ I I I I  rl.)t rol.1~1111 (PRL),  IL) tllc humdn PRL receptor at a 
col!ccnlr.ttl.)n of -5tluAl A\.  We h;&c ~n\,t.su,'.ttcJ ~ h c  cficct of zinc on hGH 
bioactivi , using a lactoge~i;bioassay.~he pot;ncies of selected doses of both 
h G H  a n 2 P R L  in the rrsence of increasing concentrations of ZnCl were 
investigated with an  ~ f u t e d  Stain Assay (ESTA) which used Nb2 celz. This 
colorimrtric bioassa is based upon the reduction of a yellow tetrazolium salt, 
M T ,  t o  its purple formazan by 1:tctogen-activated Nb2 cells. Zinc enhanced 
the bioactivlt of h G H  but not PRL. Pro ressive enhancement of a low dose 
(O.SmU/L; &M)  o f  h G H  I R P  80/!05; was obse rved  over  t h e  Z n  
concentration range af 6-100uL; higher Zn  concentrations were inhibitory. 
Potentiation of bioaciivity was observed only with low doses of hGH;  with 
>2.5mU hGIJIL, 50uM Zn inhibited the response. The bioactivity of PRL was 
conststently inhibited by 50uM Zn  (PRL range 0.2-50mUL; 0.4-105pM), 
inhibttion being greater  with higher P R L  doses. We conclude tha t  in this 
precise and sensitive bioassay, zinc has a differential effect on hGH and PRL 
bioactivities which concords with the radioligand studies but potentiation of 
bioactivity was only observed with low h G H  doses. It was optimal at  -50uM 
Z n  but was far lers than might have been anticipated from the binding studies, 
when the affinity increased by 8000-fold. This discrepan was not explained by 
significant endogenous Z n  in the bioassay m e d t u m z n l y  2uM by Atomic 
Absorption Spectroscopy). Our  findings therefore do  not su port the earlier 
suggestion (1) that Zn  is crucial for the lactogenic bioactivity o f h ~ ~ .  
1) Cunnlngham B.C. Bas S, Fuh G, Wellr JA 1990 Scicnce250:1709-1712. 
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SHOULD GROWTH HORMONE DOSES BE INCREASED DURING 
PUBERTY? 

Physiological growth hormone (GH) secretion incre:~ses during puberty and 
it has been su 7 rected that similar changcs should be made to the therapeutic 
schedules of k1l:insufficient children receiving G H  therapy. We have tested 
this hypothesis in 50 GH-insufficient children aged between 9.7 and 14.5 years 
who ere randomised to continue with biosynthrtic hum G H  at  a dose of 15 
~lm~heeueek (Group A) or to an increased dose of 30 ~lm'heek Group B), at 
breast stage 2 development in girls and at a testicular volume of mls in boys. 
All children had received G H  treatment prior to  randomisation for at  least 1 
year. There was n o  difference between the groups prior t o  randomisation in 
terms of age, height and height velocity. Pubert  was entered at  a similar 
mean  age: 11.8 years (SEM 0.3) in A and 12.0 ({EM O.?,in B. Desfite a 
100% increase in GI I  dose similar growth accelerations of 2 (SEM 0. ) (A) 
and 7.1 (SEM 0.4) cmslvear IB) were observed. The  net heieht eain 2 vears , ., \ 

into the ;tudy was similar at  12 . j and  13.8 cms respectively. ~ o i h  duoses df G H  
led to a significant acceleration in the time taken to progress between genitalia 
staee 2ibriast staee 2 and cenitalia staee 4ibreast s t aee5  comoared to-Tanner 

D .  

s1.1nd.lrdx (atcr;!; i t icclc~t lctr~ 0.3 ye.Trs). Tltesc d.ty;t >ugge;r that lncrenslng 
the dose u i  GI l In oubcrtv to ntllnlc the ~)hvsiolo~i:;ll sitt~.~t.un (lacs not lead to . , . ,  - 
a slgnlf~cant Irlll>r~ncrncllr 111 grownh rille sn.1 statur;ll gam. Bolh doses appear 
to aicelerate the rille 51 whlih the I ~ ~ I Y I J U . I I  prqresses throuah pubeny ~ h i c h  
might have important implications for the total hcight gain exfecied. 
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BODY COMPOSITION MEASUREMENT IN GROWTH DISORDERS BY DUAL ENERGY X- 
RAY ABSORPTIOMETRY. J.W. Gregoyy, A. Aynsley-Green and P.J. Smith, 
Department of Child Health, Medical School, University of Newcastle 
upon Tyne, NE2 4HH, U.K. 

The dual energy x-ray absorptiometry (DEXA) technique t o  measure 
bone densi ty may a l so  provide est imates  of body composition, 
abnormali t ies  of which a r e  a well recognized consequence of growth 
hormone deficiency.  To assess  the precis ion of the method in 
c l ~ n i c a l  p rac t i ce ,  we have compared est imates  of t o t a l  body water by 
DEXA (Hologic QDR 1000/W) with those obtained from skinfold 
thickness and b ioe lec t r i ca l  impedance measurements in 10 pa t i en t s  
aged (range)  14.0 t o  17.9yrs. receiving growth hormone therapy. 
Total body water (kg)  derived from est imates  of lean t i s s u e  
(assuming 73% hydration) by DEXA was compared with those values 
obtained by skinfold and impedance measurements as  fol lows:  

skinfolds impedance 
r 0.99 0.92 
b ias  0.45 0.60 
l imi t s  of agreement -0.91 t o  1.81 -3.39 t o  4.59 
95% CI f o r  l i m i t s :  lower -1.76 t o  -0.07 -6.06 t o  -0.73 

upper 0.97 t o  2.65 1.93 t o  7.25 
We conclude, tha t  given the small numbers of pa t i en t s  s tudied thus 
f a r ,  es t imates  of body composition by DEXA have a high degree of 
precis ion when compared t o  those obtained from the  skinfold 
thickness method though l e s s  so when compared with b ioe lec t r i ca l  
impedance. Measurement of body composition by DEXA may the re fo re  be 
of value in the  assessment of the e f f e c t s  of growth hormone therapy 
on body composition. s37 
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A ROLE FOR IGF-l AND ITS BINDING PROTEINS IN NEURONAL 
RESCUE FOLLOWING ASPHYXIAL INJURY. P. Gluckman, J. Guan, E. 
Beilharz, E.  Sirimanne, 0. Miller and C. Williams, Research Centre for 
Developmental Medicine and Biology, University of Auckland, Private Bag 
92019, Auckland, New Zealand. 

Unilateral asphyxia1 neuronal injury was induced in rats by carotid ligation 
followed by mhnlational asphyxia. Infarction and neuronal loss occurs in the 
ligated hemisphere. In situ hybridisation showed enhanced expression of IGF-1 
by glia and of its binding proteins BP-2 and BP-3 withln 24-72 hours of injury 
although the d~stribution of expression showed differences. In contrast IGF-2 
and BP-5 were induced much later not appearing for 7-10 days post injury. BP-4 
was suppressed on the side of injury. IGF-I was administered to adult rats via 
the lateral ventricle. Treatment 2 hours after injury led to a dose dependent 
reduction in infarction from 87% to 26% @<0.05) over the dose range 5 to 
50pgIrat. Funct~onal testing showed protected somatosensory function in the 
treated rats compared to sham controls. The effect of IGF-1 was not mimicked 
by des 1-3 IGF-1 suggesting an Important role for the induced BP-2 or BP-3. 
Insulin had a weaker effect than IGF-1 and no protective effect of IGF-2 was 
observed: compatible with an action at the type 1 IGF receptor. Treatment prior 
to injury had no effect suggesting that IGF-1 acts via interfering with apoptosis. 
Thcsc observations suggest endogenous IGF-1 production is enhanced following 
neuronal injury as a protective response and suggests that exogenous IGF-I might 
be a potential neuronal rescue therapy. 
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HUMAN COLON CARCINOMA CELLS (CACO2) EXPRESS IGF RECEPTORS ANC 
SYNIHESIZE IGF-11: WTENTlAL AWOCRINE OR PARACRINE ACTH)(U OF IGF-I!. 
l M  IGFs have been hplrared in the deve(opnem of the intestinal w a d .  We have stujirr 
me hman  colon carcinoma cell line CaCo2 to gain mote imqm into the tunaion d l t ~  
IGFs in the gu t . ' 251-1~~-1  and -11 bund  specifically to CaCo2 cells as measued in 
cmpetn~ve bindirg eqefiments. The edstence of IGF-I receptors and d IGF-II/MGF 
receptors was further demonstrated by affinity aosslirking s t d m  using DSS us t k  
crosslinking agent. Western Moning of CaCo2 cell e m a d s  using an anti IGF-llIh16F 
recqlot antiserum provided adjrtiond evidence fa the expression of the IGF-IIlM6F 
recepta. Nfflhsrn MMting experiments showed specihc IGF-I recapta and IGF-IIIMGF 
receotor aene exoresslon In CaCo2 cells: cells were homwenized in 4M 
auan'~lnlu;;lthiocva~ate and R N A  extracted in 5.7 M CSCI. R N A  wis denatured in 
$ y i x ~ ~ ~ ~ ~  ark-electropnotesed on 0 8 % agarose RNA was fansterred to a nylor 
mmaane  by capllan, nanslm flxed and tne Mocs hya&cxl wan cDhA p o x s  A 614 @ 
PSI I haQneR of me IGF-I r m a  cDM an3 a 663 tp h a q n m  ol the IGF-IIIMGP r m a  
cDNA were labeleo wan 3 2 ~ d ~ ~ ~  usrg randm prune labllng Autaadrographs 01 
hlmnern blas shorrea a 11 k b  ban3 wnh tne IGF-I recepta pobe Hybrdlzalm wllh UX 
iGF-IIIMGP recepa pobe yielded a 9 kb RNA spec%. In a stlbser of experiments a Pst I 
700 bD fraunenl of me IGF-l cDNA an3 a 833 t~ PSI I ha~nen t  of the IGF-II cDNA, were 
used i a  hybriizalm: no hybridization was detected w ~ h  ihe IGF-I p&. Howevw, u s e  
me 32~- IGF- I I  probe bands a 8.4. 5.3 and 5.0 kb were *led. In adlm. C~COZ d s  
were cullwed mil confluency, da rged  serun-he9 an3 celicondiiooed medium was 
harvesied . IGF-ll hmumeac(ivity was measued using an IGF-binding praein block& 
radioimmunoassay. CaCo2 cell-condilioned medium contained 1-2 nglml IGF-iI 
immumeadivity. In cmlusion. (1) CaCo2 ceHs express bah IGF-I and IGF-IIIM6F 
recepcrs. (2) CaCo2 cells exprass IGF-II mRNA an3 secrete IGF-It inmunaeabW. We 
hypQheSie thal in hunan cdon carcinoma celk IGF-II kts as an autmine gMh t a o a  
(supponed by DFG and DAAD. Born. Germany). 
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WE5 PRL7RUTIIEIII WITH OiRH CHANGE THE GRWH RESPONSE TO THWPY? 
B RN~ck~cl-Kluczvnda. T E .  Row, H Oliuler ,  H Glnalska-Hal>nohsha. Oepartwnt of  Endocrinology, C h i l d  
& r l t h  I T - -  " .... " 

Th~rty-SIX prepub?rtai  c h ~ l d r e n  u ~ t h  GHO. 21 boys and I 5  girls age3 4 25 to 13 00 years, bone ape I B A I  from 
2 0 to 9 5 years u l t h  g r o i t h  deficiency from -1.36 to -5 62 SD to c h r o n o l o g ~ c a l  age, here  treated u l t h  d a i l y  
subcutaneous injecttons of  GHRH 1-29 o r  1-44 at  a dose of 10 psllglday f o r  6 bonths After a six month 
inter~al, treatment w i t h  blos)nthetlc g i o i t h  hormone IHauomat, Sanofl)  at a dose of 0 . 6  Ulkglieek i n  
subcutaneous in~ections 6-1 times per w o k  h a s  8nrti tuted The g i o k t h  v e l o c i t y  at  various stages of observation 
and treatment iai deteietned I h i  results here compared u l r h  a control group made up of  14 prepubertal WID 
r h l l d r p n  kho hag not  been t r r a t pd  I I I P  GHRH. I I  boys and 3 girls aged 3 15 to 13 83 years. 81 1.5 to 
I I  0 , t i e a t e d  far the first tme i l t h  blosynthet~ groith hornone ihaxoeat. S a n o f i l  according to t h e  same 
p r ~ t o c o l  and dose as above 
The proi th v e l o c i t y  I G V I  durina successlie v e r l o d i  of  obsrrvation was found to be 

Group I - GHPJi-treated Croup l l  - Contro l  I SDSIBA I SOSIBA I 
Belorc treatment (-2.731 1 1.31 1-3 1 4 )  t 1 8 2  bi a1 t : 3 48, p ( 0 01 

1-1 341 I 1 64 -1 Treatment interval 1-1 76) ! 1 37 bi 
I t : 2 9 3  _ 0.01 

GI1 treatment 1+1.?41 ! 2 08 14 351 I 1 i O  cl t : 3 90, p ( 0.001 

6V before any  treatment was not stat~stlcally d ~ f f e r e n t  be theen both groups lt=0.81, p - nsl 
81 1t:l 545. p - ns) between bath croups before any treatwnt dhd not d i f f e r  statist~cally. Before GH treatnmt, 
$A i n  patLents treated u ~ t h  GHRH has statist~cally higher than i n  the control group It12 21 ,  p ( 0.051 and 
remalned more advanced during 6H treatment u l t h  ttsr d ~ f f r r r n c e  be tnpen  both groups slgniflcant It:? 03, p ( 
0 011 Our data indicate that i n  splte of  t h e  f a c t  t h a t  before  any  treataent, the studled groups d ~ d  not dlffer 
i n  term of B A  and GY, before lnstttutlon of  GH therapy, a stal~rt~cally s!gnlf!cant d~fference was found 
between BA and GY i n  both groups It 18 diff>cult to conclude on the basis of  our  saterlal l f  the GV i n  group I 
d u r i n g  GH treatlent was dependent mainly on pietreatnent v t t h  GHRH or rere more advanced 81 andlor htgher  GY 
before  i n i t i a t i o n  of  GH therapt  also decislve factors 
I n  the group treated k i t h  GHRH, no correlation has round between t h e  GV i n  rrsponse to 6H and the GV observed 
d u r j n p  GHRH treatment i r  : -0.11, p - nsi 
The prouth response to GHRH does not seem t o  be a prognostx of  response to GH therap). 
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