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INSULIN RESISTANCE I N  7 YEAR OLD CHILDREN W H O  WERE THIN AT 
BIRTH Cather~ne M Law, Davld J P Barker, C Nlcholas Hales, Allstair W Shiell, 
s p n  ICS Normand MRC Envlronmenlal Ep~demlology Unit. Unlverslty of 
Southampton Depanment of Cllnlcal Blochemlstry, Unlverslty of Cambridge 

It has been  shown recently that men and  women w h o  were thin at birth have 
a h lgh prevalence of lmpalred glucose tolerance a n d  lnsulln resistance These 
associations may  re f led  lmpalred development of skeletal muscle durlng 
gestation To determine whether the re lat~ons can  b e  detected In chlldren we 
have studied a popu la l~on  sample of 249 Brltlsh ch~ ld ren  aged  7 years 

Blood was taken for glucose a n d  ~nsul ln In the fastlng state and  30  minutes 
after a n  oral glucose challenge Plasma ~nsul ln,  prolnsulln, and  3 2  33  s p l ~ t  
proinsulln concentrat~ons were determined b y  two slte lmmunoreactlve assays 

Mean blrthwelght was 3359 (sd 510) grams Glucose at 30  minutes was 
stgn~flcantly Inversely related t o  thlnness at blrth as measured by  the ponderal 
Index (weight/helgh13) For a given lnsulln response t o  the glucose challenge. 
children who h a d  been  thln at b ~ r t h  had  high glucose levels at 30  mlnutes A 
h ~ g h  level of 32-33 spllt pro~nsul ln a measure of Islet cell dysfunct~on, was 
related t o  shortness at blrth 

Those f~ndings are further ev~denco  that reduced growth ~n utero IS fol lowed 
b y  permanent dys func l~on  o f  the endocrine pancreas a n d  res~stance of 
per~pheral  tissues t o  insulin 

T l I E  THRIVE INDEX: A METHOD 01: IDENTIFYING A N D  QUAN'Sll;Ylh'Ci 
ABNORhlAL  WEIGHT G A I N  I N  EARLY CHILDHOOD 
Cllarlouc h l  U ' r l~h t .  Tony Waterston, A l  Aynsley Green . . 
Univcrs~ty o f  N<wcastle bpon Tync 

\Ve~ght gain is a scnsltlve indicator o f  heal111 in infancy but tltcrc IS no rccogitlscd 
point when a fall away becomes abnormal. We collecled welghls from an annual 
cohort o f  3418 children, aged 18-30 months(m) and, by correlational methods. 
produced a measure o f  ccnlilc shlfl, the "Thrive Indexm'(TI). This is the def ic~t  
bclu,cen a chlld's actual weigh1 slandard deviation score (SDS) and that prcdiclcd 
by tllclr early \vclghl, adjusted for regressIan to the mean. Only 5% children had n 
T I  value o f  less than -1.26 SDS In IIIC first 18m and l h ~ s  value can tllus be used as 
n lower thrcsllold o f  normality in the ~wpulalion. 
\\i: report the carly findings o f  a screening programme using this method. 50 chi1 
drcn wit11 subnormal T I  values have been idenufied a1 a ntedlan age o f  9.6n1 (2.6- 
:0.4111), and followed 11p for a rtlcdlan o f  9.21~1 (2.1-17.0111). At ~itcd~c,ll assess- 
~ncn t  at a lticdlan age o f  13.4111, 13/50 had already rccobcrcd, but 24/50 IION 11.1d 
a 'Sl < - 1  .7S, co~ttp.lrcd to 17/50 nt tlic lirllc o f  scrccn (p=0.04 CIII'). h1.1,or 
orgnlllc tlicasc wns found in ? and ~tcglcct In 6. Evidcitcc o f  ~ ~ n d c r r l ~ ~ t r ~ l i o l i  \\.I\ 

found 111 29 chlldrcl~ and advlce offered. In Ihe rentalndcr no clear cause uas 
nllcovcrcd. At carly follow up 19/50 wcrc now rccobercd and only 15i5O 11.1d ;i T I  
< -1.75 (p=0.06 chi '  Irclttl). Uoulc fcccl~~tg, dcpriv;ltlolt and undcrlnltrllloll ircrc 
sigi l i f ica~tl predictors o f  non-recobcry. 
Our lindlngs suggest that thc'l'hrivc Index may bc usef~ll boll1 to identify a \t i lncr- 
able group o f  clt l ldrcl~ ;~nd to provldc a qunrtt~liablc lttcasurc o f  Ihcir pri~grcss, at 
.In ;~gc irllclt other ~licasurcs o f  longl tud~~i ;~ l  grout11 ;ire ~~ t tp roc t~c ;~ l .  
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h 'EUI<ONAL RESCUE AFSl:I< I IYI 'OSIC ISCI I E h l l C  I X J U I I Y  ( I  I I )  USIh'G 
!SSULIN.I-I-II<T. C R O W T I 1  F A C f O I I - 1 .  l'ctcr 1) Gluckmnn, Cllr i \ tophcr E 
\VIIII;IIII~, EIIC:I B i c l l t . ~ r ~  B JI.III GII:III (SIIII. Oy N hlc1111os11). I:cse;~reI~ CCII~CI io r  
D e v c l o ~ x i t u ~ t ; ~ l  hlcdicille & Biology, Scltool o f  h l rd ic inr ,  Auckl;~nd, h'ew Zeal;~nd. 

Many  potential tlicr;~[lies :Ire ;limed ;I[ mecll;lnisms oprr:~tivc during tltc 141 insult 
; ~ n d  ;Ire likely to he rel:~tively incllcctive wllen ildrninistcred after tlle rverlt - 111c 
11su:1l tl1er:tpeutic situ;~tion. Using ill situ I lybrid~s;~lion we Il;lve r h i l w i ~  tI1;tt irtsullil- 
like grc)wtlt I:~ctc~r I ( IGF- I )  Is induced in ;~slrocytcs in the :Ire;l o f  neur(~n;~l d e ; ~ l l ~  
wil l t in 72 It o f  unil:lter;ll I I1 in 21 d;ly rats. In  conIrast IGF-2 is not i~tduccd u l ~ t i l  
10 days. Two o f  the I G F  binding prctteins (IGFUPs), IGFBP-2 ;tnd IGFRP-3 :Ire 
;tlso induced wil l t in 72 h; IGFBP-4, ;I p(llrnr inhibitor o f  I G F  :letion, is inllihiled. 
IGF-1  rvas in j rc led v i ;~  I11e l:lter;tl v c ~ ~ t r i c l e  2 Ilour i ~ l l r r  Ill. Tlterc u;ls ;I lltlse 
dcpclldcm rcduct io l~ (p<O.Ol) in  II~~IIIII~;II loss in ;tll ~;I I I I ; I~C~ ;Irc;Is IICI\VCCII 0 ;III~ 

50 11g I G F - I  ([I= 16Igro~1p). 'I'lle in I ,~ rc t i t~ r~  ri l le w;15 reduced ( ~ t ~ l ~ , l ~ l )  Iro111 87% III 
16%. DCII;IV~IIU~;II tcs l l f~g ~ I IOWC~ ~II I I I ; I I~I~CIIS~I~~ iut1cIic111 10 IIC ~ ~ r ~ l c c l c d  (1t<0.05). 
I C F - 2  ~IIILI i l ~ s l ~ l i i ~  did 1101 c;111sc IICLI~~II ~trt11cct1011 s ~ ~ g g e s t ~ ~ ~ g  :I ~ y p c  I l G l : r c c c ~ i ~ ~ t r  
nlcdi;~lcd cll'ect. Dcs 1-3 IGF- I ,  \vl l icl~ II:I~ lo\vcr ;1lli1111y lor lG171Jl's \v;~s 11111 

ncuroproleclive c<lrnp;ired 111 [GI7- l  (p<O.OS) .rugycslirig ~ l l c  role LII IGI:11I'-2 i i r  3 
in  tllc proleelive effect of IGF- I .  Tre;lllncnt wll l l  IGF.1 ~tr i t r r  III Ill \v:l.r llirt 
neuroproleclive suggeUing tl1:lr I G F - I  :rcls tin ;III :~clivc nlccll;~nis~ll, ~ ~ t t s s i l ~ l y  
i~poptosis, init i i l trd by tlte Ill. Tllcse d;11:1 show tltot endogcmt\~s I G F - I  prnduct i t~n 
1s a sliccil'lc resporlse to Ill and l h : ~ ~  pctht-:~hpll)li;~l I G F - I  ! I~cr :~[ ly  I\ p~rtcnt ly  
itcurol>rotccuve ;111d t11usI Ile coltsidered ;IS i~ ltoler~Il;~l rleurttrl;~l reAcue Iller:~py. 
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K E U H A L  h T T W O H K  UASEI )  r\NAI,YSIS OF 1CI'ISOI)IC IIOI<hlONI.: 
S E C R E T I O N  F O R  C1,INICAL R O U T I N E .  I i & M ~ h t  
Lureell H Bra1 

. . ,I. 'l<ci~ilt;irtl V O I I I ~ ~ ~ ,  
n s w m  bv Gerd I- Uitivcrslty Cl~~lclrcn's I lci\p~lal. and 

'Zcll lralc w~iscnschaltl. l :~i lr~cittu~ig lur Iniur~llauk, I ~ d c l l l ~ w l l s ~ I i t ~ I c .  h l~cl lbtcr ,  l.l<(i. 

Ar t~f ic ia l  neural ncluorks (ANN) may yield ~ncrcd~b lc  rcslllts 111 rc5lxct 
to cld\slficnt~cin o f  d~tl lcrcd data ullcrc cl.~\slc,ll sl.1tls11cs 1.111s. We 11rc\c111 .I rc.1~1~- 
lo-use colnpulcr progranlrne for hormone surge dclectlon based o ~ t  pr11tc111Ics o f  ANN. 

15 plasllla growth hormone lime scrlcs (8 lo  I I Ito~lrs, one v;ll~lc every 20 
~ m n )  o f  d~t'fcrcnt patients were visually evaluated b dlt cxpcrt cndocr~nologlst (JII11), 
and 'lruc' pulses marked bvirlrolrr ~I/!IIJI~~!II. Nex1.Jo.v ncre ;~lltotitat~call) gcr1cr;ltcd 
out o f  lhose prccvaluatcd data scls o f  no1 ncccswrily cqtlal lcngtl~  sing lltc ' \ I~ l i l i t lg  
w~ndow '  recltniquc, and wcrc prcscnted ro a I'C-b.rscd A N N  (back-prop.tg.111on. 2-  
lryer topology, I I Inpuls. 7 Illddcn-, I oulpt~l  ltcuroll. I,i~lguagc 'C' )  III r.ll~dollt order 
and repeatedly. The abllit to self-organize irthcrcll~ to lllc A N N  clt;lblcd lo  
associate output (puls/no purs) with gencral 11tput patterns ('learmltg'). 1-15, After 
a lrnlnlng phase o f  400 epochs (20 mlnulcs, 386-AT will1 coprocessor), thc errors 
I:111~? liad dccrcased front 175 lo 3.4  and 10 to 0.26, rcspcctivcly. I ~ ~ I c r ~ ) r e t a t ~ o ~ t  o f  
n l l j l r c r ~  was corrccl. Alt l tougl~ the rtulnber o f  fut~.! was s~nall. 1~,11li i / r d c ~ p c ~ i ~ l ~ ~ n r  rc\r 
dc~rcr, 111c .ic/r~\/,Y~tf,q .A~.\I~,III',I ~crpc!1~1/11y 10 ~~,III~~(I/I:V ~,I/II/~ IIV ~/(~!II~III.~I~II(~~/. 
CII\CI i'slo\, The syslcln enables I;~horalory slaff no1 specially traitled I) to l r x n  l l l c ~ r  
locnl I'C-bnscd A N N  with preevalunled hormone tllnc scrlcs, and lhcrc;~ftcr 11) to 
routlncly ~ r r f o r l l l  hornlonc surge dclcct~on. Tllc dcpcrson;~li~cd cxpcrt Lnoivlcdgc 
bccol~lcs conslrlcril and reproducible IVII~IIIII~ 1/ics ~iccsl 10 c ~ . r ~ ~ / l i ' l l c ~ ~  ~ l l f l l i , i c s  pf,l.ir 
c.r~r<'r~t!. 111 sulttilury, ~ I I C  lo Ilte IICII~;II ~ i c~~ .o r l ; ' s  self-orginizing alitl Ic:tr:iing 
~)ru]'crIws, tlte I)rngr;IIIiIIIe 1s a l1.1l10y to01 111 CV;\III;IIC ;ill kil ld\ oI' c / t ~ \ o d ~ c  I~orlrlone 
sccrcIIotI. 

11 IE LI ~ U ~ ~ L X I <  I 5 ~ 1 ~ s  111: t ~ ~ u m  I I UIL~IISE [ t i t (  1 t w x r  I L i n  IN \FLIS.\TK~ 
i a r o l y n  J :Idcock. :bdruw I< i ) l lL lnsun.  U ~ i i d  11 Uuriqcr, Id111 L i(ii1~1nbu11. 
j,~l>r L.~~bvlil, hhJrcn L CIJ\ tun, .-\ilqt:ld I' \ V d  t ts , 11,1vtd I< \!%It l I l l ! iv~~. 
3 c ~ ~ r t m c n t  ruf L 'acdlatr lcs.  U r t l \ c r s l t y  u l  ~ d s l o r d .  . luhn I l d d c l ~ l l i :  
l luspll.31. Oxford. Cngland. 

( ; I1  I S  n w  ~.ccognised to be lmportartt I n  ~ : a r l y  ~ !u " tna td i  growth. l l l ~ t l  
GI1 i e v c l s  have been d o c w n t e d  hut  the p u l s a t l l  i t y  has nut 1x:cn 
del i f led bccause o f  d l f l l c u l t i c s  I n  ub ta in lng  frcqucnt Llluud s&nrlles. 
\io tiavo do\,cloped a n  dutomdtcd canpulur lsud technlquc ut t lch fn.3lill:s 
mlcrosamplcs o f  b lood tu  be withdrawn thruugtl dn intravonaus ( I V I  
cdnnula. Blood samples o f  4Oul were c u i l e c t e d  i n  a v a l i d a t e d  d i l u t i u n  
of l : J  w i t h  hepar ln ised sa l ine .  GH was measured by imnunoradiometric 
assay. The s e n s i t i v l t l '  was O.:IW/I and the int ra-assay LV($I was 3 . b .  - 7 . , .  dnd 4 . 4  a t  concentrat ions u l  1 .0 ,  5 . 0  and 25lnil.1 respcc t tv ra ly .  
~ l t  p r o f l l e s  (lorn sampllng over 1:hr) from 5 ~lorrrwl t ~ d b i c s  dt thc end IJI 
IV drug therapy were analysed by pu lsa r  dnd time ber les  . ~ n a l y s i s .  
Gestlwkl .4 e l d l  Weight lhgl  i ' lasn~t C l l i . ~ ) ( ~ n l l / l ~  Hasel lnu GIilniU,ll 

3 5 - 2 . 4  2 G .  ti 1 2 . 8  
36 1 J . 0  7 5 . 2  3 3 . 6  
33 1J 1 . .i 4 7 . 2  111 $ %  .". - 
3 6 1 2 0 11[1, 2 $ 8 .  t l  
J 4 1 2 . 0 U9.b 4O.U 

l'ltc ilornlrtont l iu l  so ~ l o r l u d l c i  t y  l I ' o t ~ r l ~ ? r  ' r r ; insfuml irt thrse Ii,tl,~cs ads 
'IU- LUU InilluLcs 

GI1 TRCAThlEhT I N  lDlOPATl l lC SllORT STATURE: 1NFI.UENCE O F  I'UDERTI' 
AKD SEX ON SKELETAL hlATURATlON AXD CRO\VTII RESPONSE. R L. Illntz. 
K. Attie. A. Joh~nsun. J Brptirta. J Frmc. A Roche, and the Genentech StuJy Group. 
Drparrnlenr ,I/ Prd~arrics. Sranfurd L'nii,., Srunfurd, CA, Gmrnrccl~ IIIL.. Sourh Sun 
Francisco, C4, and rhe Frls lnsrirufc. f i l l o~v  Sprinxs. OH, USA. 

We treated 121 patients with height huluw -2 SDS for age and stirnulaled GI1 > 10 nglml. 
(ISS) with GH fur up to 5 years. The m~jur i ly  uf thrse patients achieved improved grouth 
rate, height SDS, and predicted adult height with GH therapy prior to puherly. The age (I!' 
<inset o f  puberty ill these CII-treated ISS prtients w& ne11 advanced l l ~ ~ u e v c r .  d.11.1 ruggehfh 
that Gll-lrcaled p;itients may lransil puherly tbler and nttl achieve [hear prcdtcld guns In 
atlull heighl. We ct~mpared 92 GH-trealed ISS patients wlth 252 unlredrcd rn1r111.ll children 
followed langiludinally whose height was ;:hove -I SDS (NL 2 1 )  for age or helc~u, - I  SDS 
( S L < - I )  for age. I h c  change in Pels nlclll<rd h ~ n e  age per year (bUAIACA1 ,111cl ~IIC chrnge 
in Bdyley-Pinnunu predicted adult height per yerr (AI'lltIACA) were colnprrcd helore puherty 
(BA 21 lyu in d.  (9yu in 9)  md durlng puberty (BA 2 I2yo d ,  2 IOyu?). 

I'KCPUDEHTAL PUBERTAL 
J 0 d T 

ISS on GH 0.95 0.88 1.2? 0 96 
h'l. < - 1  0.93 0.00 I 04 101 
N L  > I 0,')R 0 '9') I (X) 0 O X  

PI'IIIIPCA ISS on GI1 2.65 2.53 -0 02 2 71 
(~.m/yr) NL <-I -0 04 -0 51 0 22 1.14 

NI. 1 1  0.57 0.29 0 I2 1 17 
We c~~n~.luJe l h . ~  CII-trcrlcd 1SS d prc>grc\s through puhcrry I.rsler, rod dl, nt,i continue 

to increae Pllt. Carly GII  treatmcnl, increased GI1 dosage. clr prcilungr~lon t ~ f  ~pullcrty 111.1) 
be needed lo aihie\,e Idrgct increaser uf lin.11 height in ISS boys. 
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