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CENTRAL PRECOCIOUS PUBERTY (CPP) IN TWO SISTERS WITH 
DECREASED AcriVITY OF ADRENAL 
DEHYDROGENASE E.Hershkovitz, E Leibennan Pediatric 
Endocrinology Unit, Soroka Medical Ctr., Ben-Gurion Univ., Beer-Sheva Israel. 
Peripheral precocious puberty has been described in girls with mild adrenal 
deficiency. We describe two sisters with CPP and reduced activity of adrenal 

Sexual maturity rate was E2P3 in Ptl and B3P3 in Pt2 at diagnosis. 
At 

Age Height Velocity [lone age 
I 6y + I (SD) 6.5y 2.5y 6y 
2 9.75y +5.8(SD) 10.Oy 8.5y 5.3y lOy 
Acne, hirsutism, or c1iteromegaly were not present. Laboratory data (60 min. post
i.v O.25mg ACfH) revealed decreased activity of adrenal 3PHSD as shown below. 

£illil:nLL hlknl.l. Nonnal yalues for Tanner 11-111 girls 
170H-pregnenolone 36.1 25.7 16.815. 1nmol/l 
170HpregJ170Hprog. 4.7 6.62 3.311.7 
DHEA (basal) 23.1 IS.2 7.516.4 nmol/l 

(post -ACfH) 29.9 >104 12.518.8 nmol/l 
DHENAndrostendione 8.2 >16.9 31 I 
DHEA-S levels were high. Nonnal basal and stimulated levels of additional plasma 
steroids, and nonnal urinary steroid profile ruled out other fonns of congenital 
adrenal hyperplasia. Estradiol levels were of prepubertal range in Ptl and of 
pubertal range in Pt2. GnRH test :Ptl: FSH-15, LH-7.S. Pt2: FSH-7.2, LH-II (peak 
response in mu/ml). Dexamathasone suppressed all steroid production. [lrain cr 
revealed no abnonnality. Pelvic ultrasound demonstrated pubertal changes in both 
sisters. We conclude that overproduction of adrenal androgens due to decreased 

activity may induce CPP by activation of the hypothalamic-pituitary axis. 
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II. Maesaka, S. Suwa, K. Tach i bana, M_ Mach i , U. Asakura. 
Department of Pedialrics.Kanagalolia Chi Idrenls Medical Center, YokohaIll3,Japan. 
MONTHLY URINARY GONADOTROPIN AND OVARIAN HORMONE SECRETORY PATTERNS IN 
NORMAL CHILDREN AND PATIENTS WITH 1010PATHIC PRECOCIOUS PUBERTY 

We have already reported a simple 'and improved method for the quantifi
cation of urinary gonadotropins nceded in amounts of urine smaller than lh · 
ose previously reported. Good correlation was observed between urinary 
adotropin and ovarian steroid/creatinine ratios in first l1Iorning voided(FMV) 
urine and urine collections in children. Using consecutive 30-d FMV uri
no speciMens from 29 normal chi Idrcn and frohl 9 patients wi lh idiopathic 
prec.ocious puberty. we have studied the IDOnthly pallcrns of nighttime gonad
otropin and ovarian steroid excretions. Urinary Lil levels in nonnal prepub
erlal r,irls were low wi lh rew r luctua tions. FSII levels were hip,her and show· 
ed rcnarkablc, episodic fluctuations. In ea rly pubertal girls. urinary Lli 
and FSH excreted wi th alternate every other day va riations at the sallC Lille . 
Their urinary total estrogen excretions rellained low levels. In mid-pubertal 
girls. urinary Lli excretion increased to nca r the levels of urinary FSH and 
they fluctuated wi th al ternato every other day variations. Urinary total es 
trogen also incrcnsed nnd fluctuated wi Lh an opposi to way to these varia Lions 
in urine LII and FSfl. With progressive sexual ILlturation, urine LII excretion 
increased. The cycle of , normal postmenarcheal girl aged 14 years showed a 
patlern simi lar to those of normal adul ts.ln pntients wi th idiopaLhic pre-
cocious puberty. those hornlonal patterns showed simi lar to those of normal 
subjects !natched for sexual slace. Measuring flonlhly urinary gonadotropins 
und ovarian sleroids seems to be useful Lo invesligate the process of sexual 
lDaturalion and lhe endocrine requirclllents for ovulalion. 
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PREDIcnON OF BASAL METABOLIC RATE IN ADOLESCENT BOYS: 
TESTICULAR SIZE IS MORE US EFU L TllAN HEIGHT. D.C.[lrown. 
F.C.W.Wu and C.J.H.Kelnar, Department of Child Life & Health, Edinburgh 
University, Scotland, UK 

The World Health Organization provides equa tions for the prediction of basal 
metabolic rate, and heJ,)ce caloric and protein requirements, in 10 - 18 year old males: 

BMR (MJ/day) = ll.0732 Wt (kg) + 2.72 (Wt equation) 
or O.OG94 WI (kg) + 0.322 HI (01) + 2.392 (WI & HI equation). 

Lean body mass and BMR can be expected to increase with advance in male pUberty. 
86 healthy male volunteers aged 11.8 - 13.7 years had height. weight, testicular 
volume and I3MR (using vcntilatcd hood ill<iirc<.:t <.:alorilllctry) mcasured. 

Testicular 
volume (ml) 

4.5 - 6 011 
6 . .1- tOmt 

10.5 mt 

24 
20 
24 
tK 

Actu .1I BMR (MJllby) 

5.04 ± 0.17 
SAO ± 0.24 
5.46 ± 0.24 

± 0.2t 

Eslimated UMR 
(WI & HI cqu:llion) 

6.03 ± 0.14 
6. 17±0.t7 
6.15 ± 0.09 
6.45 ± O.IK 

We derived the following eqllation to take account of testicular size based on our 
resul ts: BMR (MJ/day) ; 0.0735 Wt (kg) + 0.094 TV (ml) + 2.059 
Using the WI-IO equations, knowing the boy's heigh t increased the correlation of 
actual vs predicted BMR from 0.626 (Wt eq) to 0.632 (Wt & Ht eg). Our equation 
increases the correlation to 0.726. The absolute error of predicted BMR is reduced 
from 0.96 ± 0.06 MJ/day (WI eq) and 0.95 ± 0.06 (Wt & Ht eq) to 0.50 ± 0.06 (p < 
0.001. t-test). Pubertal assessment increases the accuracy of prediction of BMR, and 
hence energy and nutritional requirement, of boys in the 10 w 18 year age group. S84 
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DIFFERENTIATION BETWEEN NORMAL PREPUBERTY AND 
HYPOOONADOTROPHISM IN BOYS: CONSIDERATION OF HOURLY MEAN 
LH CONCENTRATIONS. C.l H Kelnar, F.CW.Wu, D.C.Brown, H.F.Stirling 
and G.E.Butler, Deparunent of Child Life & Health, University of Edinburgh, 
Scotland, UK 

We compared 12 prepubertal boys aged 2: 12.5 years (mean ± SEM; 13.3010.1 6) 
with II male patients with idiopathic hypogonadotrophic hypogonadism (IHH) to 
assess how noctumal LH concentrations could best be used to differentiate between 
the two groups. LH levels were measured at 10 or 20 minute intervals for a six hour 
period commencing one hour after sleep onset. The table shows mean LH levels over 
each one hour period and over the total six hours COIN) for each group. 

Hour OIN 

Pre- 0.84 1.1 4 1.38 1.36 1.28 1.1 2 1.19 
pubertal ±0.26 ±0.2S iO.29 iO.26 ±0.23 ±0.21 ± O.Z2 
(Minimum) (0.15) (0.15) (0.19) (0.26) (0.2)) (0 19) (0.33) 

JHI! 0.11 0.13 0. 12 0. 11 0. 1.1 0.t5 0.13 
±0.03 ±0.03 ±0.03 ±O.O) ±0.O4 iO.O.l ±0.03 

(Maximum) (0.28) (0.13) (0.11) (0.11) (OA)) (OA.I) (0.31 ) 

Mean LH levels were significantly higher in the prepubertal boys than the IIiH 
patients (p < 0.02, (-test), although only the overallmcan value was discriminatory. 
The maximum hourly mean LH value for each subject reflects LH pulse amplitude 
and/or frequency. The lowest level of this value was 0.50 U/I for the normal 
prepubertal subjects, compared with the hi ghest in the IHH group of 0.45 U/I. This 
value may be of use in the invesligation of male <.:Iinical prepuberty. 
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A STUDY OF THE MECHANISMS OF NORMAL VOICE MATURA nON JN 
PUBERTAL BOYS. I M Walker D.M. Williams, M. Harries', J. Hacking+, LA. 
Hughes, Department of Paediatrics, University of Cambridge, ENP and 
Radiology+ Departments, Addenbrooke's Hospital, Cambridge, UK. 

Breaking of tile voice is one of the obvious outcomes of puocrty in boys, which for 
choristers and choinnastcrs may be an unwelcome event The process is said to be 
complete by age 15.5yr on average but its precise liming in relation to pubertal stage 
and the mechanics involved arc JX>Orly documented. This phenomenon was investigated 
in 26 boys, aged 13.4 - 14.3 yr at outset, who have been studied at three-monthly 
intervals for 12 months so far. At each visi t height, weight, genital and pubic hair (PH) 
stages were recorded and tile mean daily saliva testosteronc (T) level calculated from 3 
samples collected over the preceding 24-hours. Vocal cord length (VCL) was measured 
by a novel ultrasound technique, [undamental speaking voice frequency (VF) derived 
from laryngography and stroboscopy of the vocal cords was perfonned. All 
measurements were made by a maximum of two observers for each parameter without 
reference to previous data. Each pubertal stage was represented in this cohort with 
normal progression into or through puberty in all but one boy who TCmained al stage I 
Uuoughout. VCL and saliva T remained unchanged until a significant increase at stage 
3 and at each subsequent pubenal stage (p <0.00 I throughout). VF, which was inversely 
proportional to VCL, did not fall significantly untit stage 4 when there was a mar1ced 
decrease (p<0.001) with a further significant fall in stage 5 towards the adult male VF of 
120Hz. This suggests that a critical VCL and T concentration is required to initiale 
voice breaking, although other mechanisms such as cord thickness and motility are also 
probably involved. In relation to PH development, YF fell significantly in stage 3 
(p<O.OOI) refiecting Ihe known lag in PH compared with genital development. 
Testicular volume was a IX>or predictor of YF and saliva T concentrations. TheSe! 
observational data provide morc infonnation about the biology of puoc.rty and connnn 
voice breaking as a late and rather sudden event. Predicting the impending fall of vr- by 
simple genital staging may prove invaluable to the organisation of choirschools. 
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THE EFFECTS OF LOW-DOSE, LOW-FREQUENT GnRH STtMULATION VS SEX 
STEROID TREATMENT ON THE PATIERN OF 24 HRS GH SECRETION IN 10 
HYPOGONADOTROPtC CHILDREN. fiJl::L.Qdlnls.. HA Delemarre-van de Waal. 
department of pedIatrIcs. Free University Hospital. Amsterdam, The Netherlands 

During puberty the 24·h GH secretion changes. Whether this changing GH pattern 
Is the consequence of an Increased secretion of GnRH or to sex steroids Is un
known. Therefore we studied 62 GH proilies durIng pubertal InductIon In 10 hypogo
nadotroplc children (52/5&). with a mean (SD) age of 16.2(3.5) yrs. Six (22/40) 
receIved GnRH Iv lor 24 months (mth): a pulse dose (pd) of 15 ng/kg and 30 ng/kg 
was used every 3 mth alternately. A pulse interval (pi) of 180 min. was used the first 

year durIng the night only. the second hall year durIng day and nIght. A pi 01 90 
min. was used the second year of treatment. During 6 mth periods 3 girls were 
treated wIth ethlnyl estradiol (EE : 50. tOO. t 50 and 200 ng / kg q day) and one boy 
wIth testosterone esters (TE: 25. 50. 75 and 100 mg/kg q 14 days 1m). Belore and at 
6 weeks of each treatment schedule blood was sampled at 10 min. intervals during 
24-h to evaluate GH and testosterone (T) or estradiol (E2) secrellon. From the pulsar 
program mean (mGH). baseline (bGH), max GH cone. were calculated as well as the 
sum of peak heights (oph) and peak area (pa). (This study had been approved by 
the committee of ethics). Results: Before treatment: mGH was 2.5(0.6) pgr / L and 
bGH was 0.9(0.3) wIth no sex difference. Max GH was 11.5(5.0) and 9.3(7.9) In & 
and 9 resp. In 2 during EE mGH and bGH slgnnlcanlly (P<O.Ol) Increased to 
5.8(0.9) and 2.5(0.4); max GH to 16.2(7.3) and oph with 230%. In & during TE only 
max GH Increased to 36. In & and 2 during GnRH treatment with low levels of T or 
E2, no changes of mGH. bGH, max GH, sph or pa could be observed; when T or E2 
levels Increased. only max GH rooe to 14.6(12.5) and 11.2(4.3) In & and 2 resp: In 
& mGH and bGH Increased to 4.1 (2 .5) and t .2(02). 
Conclusion.: During puberty sex steroids modulate GH secretion by an Increment 
In maximal GH Level. GnAH Itself does not change 24·h GH secretion. 
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