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24 -HOURS PLA SMA GROWTH HORMONE (OH) PROFILES, URINARY OH-EXCRETION AND PlASM I\ IGF-1 AND. 
II LEVELS IN PREPUB ERTAL CHILD REN WITH SHORT STATURE AFTER INTRAUTERINE GROWTH 
RETARDATION (IUGA). 

We studied pl111m11 OH levels during 24-h GH profl!n and flfter erglnlne stlmulnllon (ATT) l!lnd meuur•d dey and 
night urinary GH ucretlon (U-GH) and IGF-1 and -lltevab In 40 prepubMel children (25 b oys/1 5 girls) wllh short tleture 
eher IUGR (deUned 11 e blrthlength < P3). Mean 7.5 (3· 11) Meen (SO) height SOS (H-SDS) end 
height velocity S DS (HV-SDS) we$ -2.95 (0.62) and -\ .08 (0.97), respectively. Gli profile s were enety,edv.lth PULSAR 
RESULTS (expre ued as mean(SO) velues): 

C ieuificf\lion MeenGH At ieeo.st 1 GH- No.{%) of Peak GH U-GH iGf-1 SDSo. 
ol proli!e 6 mU/1 20 mUll Petients dming ATI ,,UJdey 

'No: mar 6 (15) 34.2 (12.0) 15.8 (7.0) 0 .29 (0.46) 

' Subnormal ' 23 {57.5) 20.9 (3.6) 0 9.1{3.W -0.90 (1.44) 

'Low' 11(27.5) 18.5(9.7)* 9.3 (3.3)* -0.69(1.84) 

CA., Celendflr Age: • P<0.05 ve ' normel' GH prollle 

ill: Msx. GH response during ATI (p uk ATI) wn 22.3 mUll (1 2. 1) with a range from 4.5\o 56 mU/1; 18/40 (45%) 
children had 11 max, GH-re&pons e leu th11n 20 mU/l. IG F-1 11nd -11 : PI 11Sml'l IGF-1 SDScA wes -0.88 (1.39) end IGF-11 
SDSc,o. wes ·0.64 (1.48). U-GH: U-GH oxcrelion Wtl$ 10.42 (4.91) llU/24h, divided In 5.90 (3.1 6) t•U/deyt imo 11nd 4.38 
(2.62) llU/ nlghttim11. Corrolelio ns; The 24-h GH profile eherflclerist ics 1uch as mean GH. number of peflh > 20 mU/1, 
AUCe. and the 5um ollhe amplitudes coual11tod signilic antly whh the p eek ATI (r-veo.lues:O.J t -0.35: P <0.05) and the 
U-GH excretion (r·velue s: 0.33.Q.67:P betwe en <0.00 1 aM <0.05). No correl&llon' W!He found with the growth 
perf'lmeters (H·SDS, HV end HV-SOS) or the IG F-1 and . 11 levels. 11owevel penk ATI slgnilicanlly wllh IGF-1 
SDSCA (r ... 0.43;P <0.01 ). The growth pl'lrnmetere were 1"10! correlntodwith ellher IGf-leveiJ , U-GH excretion or peak ATI. 
CO NCLUSI ON S : GH •acrellon In chlldrt1n wllh ehor1 1111!ure el!ar !UOn 1• h11!eroganeo u•. but mnny children 1how low 
or 1Ubnormal epont!lnaous GH ee ctetlon, wh!le IOF-1 u wall ee !OF-Illevfll8 tend 1o be In tha low-notmal tenge. 
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EFFECTS OF OIIFFERENT GH DOSES ON TH YROID METABOLISM , ENERGY EXPENDITURE 
AND BODY COMPOSITION IN THYRO XINE SUBSTITUTED GH DEFICIENT PATIENTS 
OBJECTIVE: To examine the effects of di fferent doses of GH on thy •oid metabolism, body 
composition and energy expendit ure in GH deficient patients. 
DESIGN: Eight GH de f icient patients treated with t hyroxin e (age 2 1 · 39 1 were stud ied after 
4 weeks without GH foll owed by 3 consec utive 4 w eeks period s, where the patients 
received GH in a fixed order 1 , 2, and 4 IU m·< sc . per day. At H1e end of each period the 
pat ients were hospitali zed 1or a 24 h examina tion. 
RESULTS: Mean 24·hour levels of GH lpg/11 w ere 0 .9 !:0. 1 (0 GH). 2 .4 ± 0.3 11 IUm-21. 3 .6 
± 0 .5 !2 1Um"1) and 6.30 ±0.9 (41Um'2 ) (p < 0.0 1). Serum JGF·l (Jig/1) levels increased dose
dependently from 6 1 ± 21 to 206 ± 65, 260 ± 70 and 468 ± 171 respectively (p < 0.05). 
Serum TT 3 {mmol/ 1) levels increased from 1.13 ±0. 18 to 1.66 ± 0 .2 1, 1.85 ± 0 .20 and 
1.86 ±0.21 [p = 0 .03) re spectively . A couesponding signi1icant decrease in serum rT 3 

(ng /ml) w as observ ed . Serum TT, (mmol/11 decreased from 103 ± 8 to 102 ± 8, 86 ± 7 and 
7 7 ± 6 (p=0.04). Similar changes in serum FT 3 and FT 4 wer e ob served. Serum TSH 
decreased during the study : 0.407 ±0.193 (0 GHI , 0 .078 ±0.030 0 .067 ± 
0.027 (21Um'2 ) and 0.036 ::!:: 0 .013 (41Um" 2 ) (p <0 .0 11. Likewise mean diurnal serum TSH 
levels w ere low er during GH 10.065 ±0.033 4 1U m 1J(Q.54 6 :!: 0.24 6 0 GHl lp <O.Oll . GH 
caused a signif icant increase in rest ing energy expenditure (EE l: 1595 .=. 148 {94 % ot 
pred icted value) 10 GH), 1673 ± 168 {99 % 1 (1Jum·' l. 1917 ± 127 (1 1 3%) and 
1889 ± 157 (11 2%) (41Um"2) (p <0.05). Fat mass was increased without GH therap y and 
dec reased dosedependently during the stud y. 
CONCLUSION: T3 and EE are subnormal in GH unueated GH def icient pat ients. GH 
increased peripheral conversion o f T 4 to T 3 in T 4 subs tituted GH deficien t patients in a 
dosedependent w ay. GH lowered TSH levels. GH increa sed energy expend iture and 
decreased fat mass also in a dosedependent way. 
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EFFECTS OF BIOSYNTHETIC GROWTH HORMONE (GH) TREATMENT (Rx) ON 
GROWTH IN TURNER'S S'/NDRmiE (TS } . 
C . Costin , D. Borut.. Un iv of So. Cal Sch o f Hed , Dept of Ped., 
Childre ns Hospital of Los Angeles, Los Angel e s , Cl\ 90027 , USA. 

The effects of bioeynthetic GH (0. 375/kg/week) on an thropome
tric measureme nts and IGF-1 leve l were assessed in 13 pat i ents 
(pts) with TS treated for 4 yrs. Three pta rece ived Synthroid 
for hypot hyroidism; one pt had spont aneo u s puber t y in he r 2 nd yr 
o f Rx . Be fore Rx, t he me a n (!_SO ) age a nd bone age (yrs), he i ght 
and weight (SDS) , he ight velocity (cmf yr) and lGF- 1 (ng / ml) were 
11.3 + 1. 8, 9.5 .± 1.9, -3.5 .± 0.9 , -0 .9 .± 0.6, 4.6 .± 1.4 and 182 
± 91 .7 respectively . Hean IGF-1 wh ich was lower than normal for 
age at start of Rx (182 .± 91 vs 295) increase d significant ly 
(p<.OOOS) d u r i ng Rx t o leve ls greater t. ha n normal f o r age ; 468 .± 
200 vs 260 a f ter 1 / 2 and 1 y r, 670 .± 205 v s 484 aft.er 2 yrs and 
744 ± 104 vs 484 after 3 a nd 4 yrs of Rx . Height veloci t y 
increased signi ficantly to 6.7 .± 1.3 cmjyr in the first 6 months 
(p< .0005) (n= l3), to 6.9 .± 1.2 in the first yr (p< . OOOS) (n= l3) and 
t o 5.8 .± 0 . 9 in the 2nd yr (<.OS }(n=7) . During the 3rd y r o f Rx , 
height veloci t y was 4.8 ± 1.4 cm j yr and s imilar to baseli ni:! while 
in the 4th yr i t was o nly 3.4 :t 1.4 and signif i cantly less (p<.OS) 
than befor e Rx. A signi ficant i mprovement in he i g ht SDS wa s noted 
only afte r 2 y rs (p< . OS) and pe rs isted throughout t he 4th yr of Rx. 
A dispropor t ionate increase in hands a nd fe e t. and mild coa r sening 
o f facial features were not ed i n pts trea ted for mo r e than 3 yrs. 
Th i s d a ta s uggests that GH is effectiv e i n increas i ng heigh t 
veloci t y and decreasing the height SDS de ficit mo st ly in the first 
2 y rs of Rx. It is possible t hat the apparent weani ng effect of 
GH noted in thi s study was due to increased b one maturatio n and 
that initiation of Rx at an ea r lier age may produce bette r r esults. 
The f act t hat the a bnormal l y e l e vated IGF-1 l e ve l s did not resu lt 
in a greater height v elocity s uggests that the l ong bones of pta 
with TS may be resistant t o the ef fects of IGF-1 . S62 
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RAPID CHANG ES I N IJODY COMPOSITION AFTER Gil TREAH1ENT I N 
PATI ENTS WITH Gil DEFICIENCY. II. Ko hn o, K. Ukaj i. S. 
Yanal a nd S. Honda, Dept. o f Endocrinology and f\-1et a b o 
lism. Fuku o ka Chi ldren's Hospita l. Fukuo ka 8 1 0 . Japan 

Th is study was designed t o a sses s th e changes in the 
bo d y c omposi tion in pati en t s wit h Gil defi ci e ncy a ft e r 3 
mon·ths of h uma n growth ho rmo ne ( h GII) treatme nt. Nine 
prepube rtal p a tients (1 femal e a nd 8 males, a ged 8 - 14 
yr old) wit h Gil d e ficie n c y we re studied. The change s 
were measur e d on a monthly ba sis . The body composition 
measu r e ment s were made by the bi oelec tri cal imped a nc e 
a na lysis (IliA) method (Il iA 10 1, RJL Syst ems. USA). The 
mean p e rcent a g e ( % FAT) and kilogram s (kg FAT) of b o dy 
fat signifi cantl y d e cre ased a t 2 mo nths of hGII therapy 
f r om 1 5 .3 •/ -3 .7 to 13 . 0 • !- 3 . 8% (P <0.005) a nd from 4.1 
+/- 1.5 to 3. 7 •/- 1.6 kg (1' <0.05), re spe c t ive ly . Th e 
mean p e rcent a g e (% LBM) and kg (k g LIJM) o f lean b o dy 
mas s inc r e as e d from 8 4.7 -t / - 3 . 7 to 86.6 +/ - 3 .9% 
(P <0.0 5 ) and from 22.7 • ! - 5 .5 t o 24.1 •!- 5 . 9 kg 
(P<0.01). r e s p e c tively . Sub se q uen t l y , the me a n 
rat io (L/F) i ncrease d from 6.03 +/- 1.82 t o 7.42 •/ -
2.2 3 (P <O.O S ) i n t erms of th e pe r c e nt a ge of FAT and LIJM . 
and from 5.8 2 +/ - 1.38 to 7.30 • / - 2 . 25 (P<0.05) in 
terms o f the k i lograms of FAT and LDM. There wer e no 
significant change s i n FAT a nd L/F between 2 and 3 
mon th s of h Gll therapy. Th e se re s ults indi c ate that the 
body compo s i tlon ch a nges r a pid l y by 2 mo nths o f hCII 
trea t me r1t, a nd then s e tt l es i nto a s t abilize d state. 
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16 YEAHS OF NOHI·L\ L GROI{f)l IIITHOUT GROim l IIOP. HON E( GII ) ,III TI IOUT IGF- I 
AND IGFB!'-3 AND IJJTHOUT OBESITY. II. v. Petrvko,ski , \4 .F .BJ urn •:' .fl. B. Ra nkE!' 
and C Ni emeyer, Uni vers i r. y Childre ns Hospi t als D-7800 Frei burg a nd 
D-7400 Tl.ibinge n'i' , Ge rmany 

Growt h withou t Gil has been well describe d: i n utero ; \-Ji th obesit y 
a nd fo ll owi ng surge r y f or c r an i opilar yngeoma o r hypo
thala mic tumors( Fra si e r; Ke nny , 1968) ; temporar i ly , with hyperpr olacti n
emia in op tic ne rvC: hy popl asi a(Cost in ,1985); i n a cr omega loidism(A s h
c raft,l 983 );wi th o besit y,lo-.,. RIA- IG F- 1 bu L no r mal IGF-bioass a y( Ge ff
ne r , 1986) ;in a s i ngle c hilU be f ore r emova l o f a crani o phar yngeoma 
( Wit, 1988) ; the " inv isible 11 GH : norma ] recep tor bindin g and bi oact i vi 
ty bu t a bse nt de t ectabi lity by RIA (B is tritzcr ,lCJSO) . 
The patient: a boy with o ptic nerve has now been f o l lowed 
fo r 16 . 5 yrs . ,gr o wi n g al ong the J r d t o l Ot h pe rcent ile o f ZU rich 
sta ndards with onl y l il t l e bone a ge dela y .GH- def i c i ency was prove n a t 
13 mos. a nd 9 yrs . o f a ge . I ns ulin an d prola c t i n w·ere normal.Obes ity 
never e xis ted: 21.2; puber ty occurr ed sp an taneous l y at 13 yrs. of 
a ge.ACTH-a nJ AD!i - insuffici e ncies a ppear t o deve lop graduall y r ecen tl y. 
Resu l t s : ( ng/ml ) IGF- I - RI A: 19(7 J -I, 31); I GF- 1- RP. A: 36( 52- 325); I GF- II-RIA: 
522 ( 1,1, 1-100 3) ; I GF- II - RRA : 1,68( 1,0 7-1 227) ; IGFBP- 3 : l 1, 5 7 ( 21 J 9- 1, 262 ). I GF
bioassay :O.L,J U/ ml(O . Y0+0.26 ) . 
There was no 11 bu rs t pro;ot ing ac tivi ty 11 ,when t he pat ien t 's s er um was 
incu bated ""' i Lh cry t h r oi U vr ogeni t or celJ s( i n cont r ast to Geff ner 's 
pa ti ent ). 
Conclus ion: thi s pa tient has gro wn f o r 16 yrs . wi t hout Gil and IGF-I 
with low-normal I GF- II. Th e low I GFBP-3 sup ports Gil-deficien cy, w·hi le 
low I GF- I by bioassay excl udes enough fre e IGf .He dif fe rs from Dll 
s i mila r pa t i ents and demonstrates our i gnor anc e of some g rowth t ypes. 
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GH(l\\TIIIIllRWl;.it; THEAT,\lE/'IiTOF SHORT CHII.IIIH:S HORN SJ\IAU. t"OR GESTATIO/'IiAL AG E : A 
MlJ LTil"E!\TRESTliJ>Y . 
I.L..Dl.ilu$1.io (ll<•pit;, l .S;,iut-Vmc.:nl-<k -l'.oul. l'aris. fr .o n\"d. F. Landin (K atoi £'1\.um)cia Funu ) on !)(hal! of the 
mu!t ic,•ntr •· 

of gro .. ·th hormone (Gil) was in born small f<X fC5l41!iona1 age. who were I!.O! 
in G!! . A of 131 patk nt5 w;u s tudicd afta 12 , 18 anJ months of thnapy. lnd us io n criteria !o: the srudy 

{CA) bdwcen 3 ir.nd M year. and pl"qlutoc nal. aft: (GA) noL ltss lhan 35 wcd:.-5. birth 
for GA b( low -2 SO (M .• bdow -2 Sl> OI V) tor CA not abo•·c OSD 

(S.:mp.E). iiorl ll ]><:al. UH dtan 10 aftc1 ooe 1est. Children ifl the CO/"IUol f 1ot.Lp (Broup A) were 
Ufll/<' atcd : iu !he groups £ i\"en Gil at .:ilhcr 0.7 IU/kgfwccK (group B) or 1.4 IU!kgfweek (broup C). 
TABU: 1 : CJIARACTERISTJCS OF PAHENTS BEFORE TREATMENT 

GROUI' A GROUP B GROUP C 

' 27 " 49 

GA 38.') 1.4 39.2 1.7 ) 8.7 ... 
-2.7 % 0 .8 -1.2 % 0.9 -3.0 % 0.8 

CA S.) lA 5.3 ' 1.4 6.2 1.2 
Uofl case (ilA:;·ears) H % 1.4 4.1 1.3 4.8 ' 1.4 

5.2 1.0 5.2 1.5 4.7 ' 0.8 
II VICA (SD) . I.) 1.0 - 1.6 1.3 -1.5 1.3 
t k ishtJCA -2.7 o .CJ -2.8 0.7 -2.7 0.7 

TAHU: 2: [:tlTL""TOI' G II ,\1-:- IHt 12 At-' MONTIIS O F TRJ;,\TMENT 
GRO UP A GROUP U GROUP e 
12 12 months 24monlhs 12 mon ths 24 

27 " 46 7 
II V 

,_, t.:\ 85 1.9 • 65 % 0 .9 9.5 :1: 1.6• 6.7 l .l 
II VIC/\(SDJ -05 1.4 •2.7 ' 1.6• t i.O 1.0 t4.0 :1: 2.2 • -tl.} :1: 1.6 
iki!_:la/r.:a(S1> -2.6 0 .6 -2. 1 ' O.li• · 1.9 ' 0.8 - l.li :1: 0.8• -1.5 :1: 0.8 

-+1.2 ·1.2 +1.1 

•p < 0.001 with \"alu.: t •t bet"·c ,·n sroups C and B. 
was w.:il 11.nJ O ne child in group C Jn·eloppttl osLtochondri liJ &frcr 9 mO/"I IhJ of 

011 ucatrncnt nur inrarupt.:J !IV was in bolh 11 .:-au d s roups. willl a s it o ificanl diUertncc 
J;WUf"'S II and C {p<O.OO I). IIA w ;as 1"101 acc.:krated in an y poup. In conclusion. Gil would appear 10 

us<'ful rn the uf hutn .< hun for asc. an..: ar5 to be a effec t of 
Gil. O<llh''"bh Junha.longh"rm J,·termirrc the <>plimum dusc and durali(>n 
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