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ASSESSMENT OF THE HYPOTHALAMIC PITUITARY ADRENAL (HPA) AXIS: 
INSULIN INDUCED HYPOGLYCEMIA VERSUS PAIN. CE H:lnn>. SH M:lndcl, BA 
Boston, SH La Franchi. Dcparuncnt of Pediatrics, Oregon Health Sciences University, 
Portland, OR 9720 1, USA 

To compare the cortisol response to insulin induced hypoglycemia and pain, we carried out 
a retrospective analysis of351 short children who undci"\vcnt grov.1.h hormone (hGH) testing 
with insulin induced hypoglycemia and arginine between 7175 and 6/92. A venous catheter 
v.as placed (pain stimulus) 30 to 60 minutes prior to the test. At 8 a.m. the fasting child 
received insulin, .05 to .I unit/kg, ( J.. glucose stimulus). A serum cortisol was measured 
follov.ingfain at 8 a.m. and following insulin at 9 a.m. Children were judged to have an 
adequate glucose stimulus if the blood sugar fell40% and or reached a glucose nadir::; 45 
mg/dl. Of the children with an adequate-!.. glucose stimulus, 102 were hGH deficient (hGH 
:57 ng/ml), while 75 were hGH sufficient (hGH > 10 ng/ml). The peak cortisol level in the 
hGH sufficient children who h.ad no clinical features of I IPA a..xis dysfunction was 23.3±7.2 
mcg/dl (mC31l ±I S.D.). A cortisol response« 9 mcg/dl (mcan·2 S.D.) in our hands is the 
normal response to pain/hypoglycemia. considerably lower than the traditional I g mcgldl 
cutoff established in adults. A peak cortisol value in the 18 mcgldl range may represent 
partial ACTH deficiency or may be nonnal (21% of the hGH sufficient children fell in this 
range). 

S.timu!us 
hGH sufficient 
hGH deficient 

%with cortisol ;?: 9 rncg!dl 
pain ! glucose either/or 
87 96 100% 
77 87 90% 

%with cortisol ;?: 18 rncgldl 
oain ! glucose either/or 
23 69 79 
34 55 68 

We conclude that the HPA response to in nonnal children is lower than 
previously reported. Hypoglycemia was statistically (p < .00 I in nonnal children, p < .0 I in 
hGl 1 def1cient children) more likely to stimulate a cortisol value 18 mcg/dl than pain. 
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THE HETEROGENEITY OF DEHYDRO GENASE DE
FICIENCY· REPORT OF 4 CASES. U.Heinrich M.Betlendort,J.Grulich-Henn,D.Schiinberg, 
J.Simard and F.Labrie. Dep. of Ped. Endocrinol.. Univ. Children's Hosp., Heidelberg, 
Germany;MRC Group in Malec. Endocr. CHUL Res. Cir. and Laval Univ. Quebec, Canada. 

In male infants variable degrees of sexual ambiguity and sail loss are lypicalleatures of 
3GHSD deliciiency.- We have observed 4 palients with unequivocal 3G-HSD deficiency. 3rd 
degree hypospadias,but largely different hormonal and clinical pattern. Casel (Turkish 
origin) : markedly elevated 170HPreg(Preg) ,nl Cortisol (F). ACTH, no salt loss. Case 
2(German origin):170HPreg clearly F and ACTH. moderale salt loss. Case 3 
(Afghani origin) :high 170HPreg.high ACTH,Iow F.severe salt loss.Case4(German origin) 
congenilal hypothyreoidism, high slimulaled 170HPreg and DHEA despite DEXA treatment 

0.3 mq od lor BPD) ,salt loss. 
ACTH F 0' F 60' Preq 0' Preq60' DHAO' DHA60' salt loss 
test ug/dl ug/dl ng/dl ng/dl ng/dl ng/dl 

PI 1 15.6 23.4 2226 21597 470 2603 
2 15.9 25.4 408 2247 125 547 t 

3 1.0 0.8 734 1140 231 212 ++ 
4 18.0 37.1 82 4301 118 618 + 

In easel a homozygous miSsence mutat1on of the type II gene due to a 
substitution thai converts Ala 245 into Pro was detected. Gene expression in non steroid
producing cells revealed an enzyme activity of -10% compared to lhe wild-lype gene 
which could explain the patient's normal salt retaining capacity. In case 3 a homozygous 
point mutalion of !he type II gene has been deJected, which has lobe further evalualed. In 
cases 2 and 4 molecular analyses are in progress. In conclusion: The delermination of lhe 
molecular basis of individual cases with evidence of 3G-HSD deficiency will eventually lead 
to a better understanding of the wide heterogeneity of severe and mild forms of this disease 
and should provide important informations concerning the structure-function relationship of 
the 33-HSD gene family. 
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DIFFERENTIAL DoAGNOSIS OF TERMINAL ALDOSTERONE 
BIOSYNTHESIS s. Geley2, W.G. Sippe l!' and 
R. Kofler2 , 1 Dept. of Paediatrics, Univ. of Kiel, Germany and 2Jnst. of Gen. and Exp. 
Pathology, Dept. of Molecular Biology. Univ. of lnnsbruck, Austria · 

Terminal aldosterone biosynthesis (TAB) from 11-deoxycort i· 
costerone (DOC) requires It-hydroxylation , 18-hydroxylation. and 
finally oxidation at C-18. One single P450 catalyzes all 3 steps 
encoded by the gene CYP 11 B2. The two known TAB defects are 
characterized by excess corticosterone (B) and deficient Aldo. 
CMO (corticoslerone methyl oxidase deliciency) type I has low, 
while CMO II has elevated 18-0HB levels. Si nce 1982, we diag
nosed 3 pts with CMO I and 5 with CMO II by multisteroid analysis 
(RIA after extraction and automated gel chromatography). Both 
types could be clearly differentiated by B/18-0HB and 18-0HB/ 
Aldo ralios which ranged 32·136 and 11.5·16.7 in CMO I, and 1.9· 
11.2 and 22·286 in CMO II pts , respectively. The ralio B/18-0HB 
appears particularly useful in CMO cases with undetectably low 
Aldo levels and noncalculable 18-0HB/Aido ratios. In 2 of our 5 
CMO II pts we did not lind any of the 2 known mutations de· 
scribed in such pts from Iranian-Jewish origin. Genomic cloning 
and sequence analysis of the CYP11B2 genes in our CMO I and II 
pts may reveal the nature of the marked biochemical differences 
found in TAB disorders. Supported by the Thyssen Foundation S20 
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R Virdi!. , M. Vand li , l ( Ttrzi •, M St r ee t •, A Otf a nb", II Z,ulpolli, N Po t au , 

L GtoiHo ni , C Ca nto ni• , L Bo naci n i •, E Vic.ens - Calve t. S Btr nasconi, G Giovannel l i. 

Oepartntnts of Pediatrics , Univ . Parn,a C Auton omous Barcelona- I tal y & Spai n , 

EVlUOlCE S OF OVAR IA N HYPERFUNCI!Otl IN ADOLE SCENT GIRL S INSULJN DEPENDENT 

DI ABE 1( $ HE Ll!IUS ( ! UDM) AND MEN STRUAL OJ SORDERS. 

Di abtti c women an elevated inc i de nte of IHstrual diso rders often 

associated with yartial gonadotrop ic i nsufficiency wit h red uced LH, [2 and ovarian 

an drogen product i on, ho ng our ado I t"Hen t lOOM pop ula tio n 8 over 36 postaenarchea l 

girl s ( 22% ) of or amenorrhea and 4 of hirsuti srn To verify 

their pituitary and ovarian fun ction & we ass es the gonadot rop i ne and ovari an 

ste roi d to t he admi n i t rat! 0 r1 of 500 ug s. c . of GnRH a l eup ro I i de ace t ate i n 

7 patient!> wit h JODH (ag e 17 . 8_: 1 . 1 yrs) and 12 age - raa t ched nor111al gi rl!'. . Basal and 

sti•ulated Lll, fS H, £2, OE AS, l and ba!oa l 170H P and l evels wer e !>i111i lar i n th e 

tw o gro ups, re gardless of e levated baseline androgens leve ls i n few girl s . 

24hr - s ti mulated J 70HP I eve 15 .. sig nificant] y hi gher in patien ts than in contr ol s 

(7.8.:_ 2.2 vs. 2.8:0.3 nHo l/L, p 0.0001). responses were al so higher than in 

controls c. ltho ugh the di He rer,ce was not stati s ti cally signi fi cant ( 9.8_:1. 1, vs. 

nM ol/L n.s.). lhis wa s s i mil ar t o t ha t of a pr eviously studied 

group of 35 ad o l escents hirsuti !>• and ovar ian hypc rf unc.tio n {170\IP 7. 0_:0.4 

nMol/L, 04-A 11. 2_:0 . 9 nMol/L). The se data delllon s trate the pre se nce of a high 

in cidence of ovari an hyperfunction in adolescent diabetic. girl s can undulie 

the n.enstrua l disorders. We need a of th ese patients to darify 

they wi l l de vel op a dear hyperandrogen i s11 , as s uggest ed by our re sults, or a 

partial go nadot ro p i n insufficiency as othe r ob served in older diabetic patienB. 
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GONADAL FUNCTIONS IN 24 PATIENTS AFTER BONE MARROW 
TRANSPLANTATION. e....L..e..t:i.. S Denet, P Bordigoni, 0 Sommelet, and M Pierson 
Divis ions of Development and Pediatric Oncology. Children's Hospita l. Medical School, 
Nancy. France 

The long term follow·uP of patients after bone marrow transplantation (BMT) allows for a 
more precise definition of its potential side-e ffects . Gonadal functions are potentially 
sensitive to several procedures regularly used for BMT preparations, either total body 
irradiation (TBI) or high dose regimen chemotherapy. We present a series of 24 patients 
aged at least 14 years previously treated by BMT, either before or atter onset of puberty. 
There were 17 boys and 7 girls. Mean age at BMT was 13,2 lor the boys and 11 ,2 for the 
girls. 1 1 did not show any sign ol pubertal development at the time ol BMT. The 
indications for BMT were ALL in 11, ANLL in 2, lymphoma in 4, Chronic leukemia in 1, 
aplastic anaemia in 4 and solid tumors in 1. 13 received allogenic BMT and 11 
autologous BMT. All the 7 girls, whatever the types of preparations and BMT. 
developed severe ovarian failure. Of the 17 boys, all 5 who have received previously 
testicular irradiation for ALL relapse and TBI belore BMT have evidences of leydigian 
dysfunction (..1) . The evolution of the others 12 is summarized in the table according the 
status of oubertv and conditioniQg_ reoimens. 

Normal Sertoli t. Levdi and Sertoli 
Pre ubere at BMT 2 2 1 
Pubere at BMT 3 1 3 
Chemotheraf:!:t: onl:t: 4 2 3 
Chemotherapy and TBI 1 0 2 
Of the 9 g•ven chemotherapy only, 3 were prepubere at BMT and 2 ol these developed 
Sertolian dysfunction . In conclusion, thi s study confirms the constant ovarian 
dysfu nction after BMT in girls. For the boys even in the group of patients given only 
chemotherapy there was evidence of secondary testicular dysfunction regardless of the 
respective timing of BMT and the onset of puberty. 
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X- LINXED CONGENITAL ADRENAL HYPOPLASIA, GONADOTROPIN DBCICIKNCY AND 
HIGH FREQUENCIES SENSORINIWRAL HEARING LOSS. 

R. Balducci,G. Conti*, A.M. Pasquino"*,V. Toacano 0 ,A. Hangiantini, 
G. Municchi*", A. Burlina+, B. Boacherini. Dept. of Pede. II Univ.; 
••Dept.. of Pede I Univ. ; 0 Dept.of E·ndoc r . I Univ.;• ENT Clinic 
Catholic Univ. ROME and +Dept o f Peds. Univ. of Padua. ITALY. 

X- linked conge nital a drenal hypoplas i a (CAH) may occur alone or 
in association with hypogonadotropic hypogonadism (HH), glycerol 
kinase deficiency (GKD) and myopathy. The relationship between lheee 
conditione is genetic since the loci for CAH, HH and CKH are located 
i n the same region o f X chromosome . A progressive high frequency 
hearing lose (HL) has been recently desc ribed only by Zactunann. We 
repo rt two male cousins (aged 24.2 and 21.7 yre at last observation) 
with CAH, HH and an unusual tall stature. GK.D was excluded by 
dete rmi nation of plasma and u rine glycerol levels. A mild bilateral 
HL for high frequencies wae diagnosed in the younger patient at 15 
yre of age. At th i s time t.he audiogram of the older patient was 
normal.The hea ring e valua t i o n performe.J i n the following years 
showed a prog reru;ion of the HL moat evident at 4KHr in the younger 
pat i ent and a cochlear uite of lesion wae revealed by brainstem 
response audi ometry. In the older patient, the last audiogram showed 
just a alight asymmetric sensorineural HL for the high frequencies 
(2-8 KHr). I n agreement. with z ac hmann'e report, our data show that 
HL may be assoc iat ed with CAH and HH even if the degree of HL ie un
pred i ctable.Therefore the hearing funct ion of these patients must be 
monito red.The hypothesis of a genetic basis of the relationship bet
ween CAH,HH and HL (vicinity of the locus of X-linked deafness with 
the loci of CAH and HH) is fashinating and requires further support. 
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