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Abstract

The recent advances in thp laboratory procedures make it possible 
to study endocrinological states in children more easily and more accu
rately even in the neonatal period. The successes in purification and the 
determination of chemical structures of various hormones and their re
leasing factors make it possible to carry out various loading tests. The 
progress in the measurement of various hormones and their metabolites 
especially in the field of radioimmunoassay is really remarkable.

If we took adrenocortical function studies as an example, urinary 
11 hydroxycorticosteroid was the only reliable item about ten years ago, 
then plasma 17-OHCS determination using Porter-Silver chromogen was 
introduced followed by plasma 11-OHCS determination with fluorescence 
spectrophotometry. Then, cortisol production rate determination became 
possible using radio-isotope dilution technique, and at present, plasma 
cortisol can he measured directly with protein competitive radio-immu
noassay. Thus, the adrenocortical function studies in the pediatric age 
group has become easier and more reliable. IFhe author Wees to present 
some endocrinological results in children using various methods mid now 
they can be appVbd in the clinical work.

Invited P ap er a t the Third N ational Indonesian P ed ia tric  Congress, Surabaya, Ju ly  
1- 6 ,  1974



A D R EN O C O RTIC A L FU N C TIO N  S T U D IE S  IN  C H IL D R E N 121

The pediatric endocrinology has 
advanced remarkably in recent years. 
This advance is due very much to 
the development of new techniques 
such as radioimmunoassay. Even 
the neonates who could not be studied 
endocrinologically because of the 
difficulties in obtaining the blood or 
urine samples in sufficient quantity, 
can be studied with less difficulty 
at present. Many hormones and their 
metabolites that could not be isolated 
or determined before, can now be 
determined and many new findings 
have been reported. Thus, pediatric 
endocrinology is being divided into 
finer and finer subspecialties. The
refore, it is really impossible for a 
single person with limited time to 
review all the new advances and I 
would like to limit myself to talk 
only on the adrenocortical function 
studies in children, particularly on 
glucocorticoids.

The physiological significance of 
the adrenals started to be appreciated 
as a consequence of the description 
by Addison in 1855. He reported the 
clinical syndrome known as Ad
dison’s disease resulting from des
tructive disease of the adrenal 
glands. Brown Sequard concluded 
that the adrenal glands are essential 
for life after the experiments on the 
effect of adrenalectomy in 1856. 
Around 1920 it was generally conce
ded that the cortex rather than the 
medulla was ’the life-maintaining 
portion of the gland. Thereafter,

numerous physiological abnormali
ties started to be exhibited by 
adrenalectomized animals and could 
be corrected by adrenocortical ex
tracts. The preparation of extracts 
with a reasonable degree of biologi
cal activity was first accomplished in 
1930, then the chemical identification 
and synthesis have been developed.

Meanwhile, Foster and Smith in 
1926 reported the fact th at hypop- 
hysectomy results in atrophy of the 
adrenal cortex. This was the begin
ning of the studies on the adrenocor
ticotropic hormone, the so-called 
AOTH. The chemical isolation and 
the purification of ACTH of the hy
pophyses had developed by 1952 and 
the structure of an ACTH polypepti
de was unravelled by B e l and 
associate workers in 1956 and it 
can be synthesized at present.

Various methods have been tried 
so far as tests of adrenocortical func
tion, but after the introduction of 
ACTH, the adrenocortical reserve 
function tests, using exogenous 
ACTH as a stimulating factor, be
came the most important and widely 
applied methods. The most popular 
test when the adrenocortical hormo
nes or their metabolites in blood or 
in urine could not be determined di
rectly was the socalled Thorn test. 
Naturally, this test could not be a 
reliable indicator of adrenocortical 
function because only the changes of
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eosinophils in blood could be studied 
in the test.

Urinary 17-OHCS is the first cli
nically used corticosteroid metabo
lite for the adrenocortical function 
test. Principal products of metabolic 
transformations of cortisol recovered 
from urine as 17-OHCS are tetrahy- 
drocortisol and tetrahydrocortisone. 
The method of determination and 
some results will be explained by 
slides. As for the reserve function 
test, exogenous ACTH is administer
ed. This test has some disadvantages 
when it is applied in children. Those 
a re : (1) Difficulties in collecting
urine accurately (2) Single voiding 
specimen can not be an indicator and 
24 hour urine collection is necessary 
(3) Three days are needed to collect 
urine for the reserve function test 
and more than 24 hours are needed 
for the determination procedures.

Plasma 17-OHCS determination 
comes next. The method of the test 
using plasma 17-OHCS as and indi
cator v/ill also be explained by slides, 
This test has also some disadvanta
ges. The biggest is that a relatively 
large amount of blood for children 
is needed for the determination.

Plasma 11-OHCS is a fairly ideal 
adrenocortical reserve function test 
for children, in contrast with the 
many disadvantages of the above 
mentioned methods. The method

and some results of this test will also 
be explained by slides. Because of 
the clinical application ,of synthetic 
ACTH, the so-called rapid test using 
ACTH intravenously has become 
possible to perform without fearing 
the incidence of anaphylactic reac
tion due to ACTH of animal origin. 
The test can be performed even at 
the outpatient department. The ac
tual duration of test is only about 
one hour and the determination pro
cedure itself is short and can be fini
shed within one hour. The amount of 
blood needed for the determination 
is less than that for plasma 17- 
OHCS determination and not ,so- 
diffieult to obtain, even from in
fants. The results of this test in 
pediatric cholera patients may be 
interesting and it will be shown in 
slides. The conclusion is, that 
even in circulatory shock these cho
lera patients had enough reserve of 
adrenocortical function and could 
show a good response to ACTH 
administration. Therefore, it is not 
effective to give ACTH or adren- 
ocorticosteroid therapy to those 
cholera patients.

All those tests mentioned above 
represent the adrenocortical reserve 
function to stimuli such as exo
genous ACTH. The adrenocortical 
function in normal state without sti
muli can he represented by the cor
tisol production rate. The determin
ation of cortisol production rate,
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being called CPR in a briged form, 
can noW be performed due to the 
recent advances in the field of iso
tope techniques. The method will 
also be explained on ¡slides. This 
test is useful in the evaluation of 
adrenocortical insufficiency, .such as 
Addison’s disease and congenital 
adrenal hyperplasia.

Meanwhile, the tests being aimed 
at for determination of hypophyseal 
function regarding the release of 
endogenous ACTH have also been 
developed. One of them is the so- 
caJlled Metopirone or Metyrapone 
test. This substance inhibits the 11- 
B-hydroxylation of the steroid bio
synthesis. Because of this inhibitory 
action, ¡plasma 11-desoxycortisol can
not be converted to cortisol, causing 
the plasma cortisol level to drop. 
This drop stimulates the hypophysis 
to release ACTH. Any of the plas
ma ACTH, urinary 17-OHCS and 
urinary 17-KGS can be indicators to 
know the degree of this inhibitory 
action but usually urinary 17-OHCS 
is determined as the ¡indicator becau
se the determination procedure is 
the easiest among them and still 
reliable enough. The method and 
some of the results will also be ex
plained by slides. Plasma ACTH can 
be determined directly at present 
by radioimmunoassay. Those tests 
make it possible to differentiate 
hypophyseal dysfunction and ad

renocortical insufficiency when the 
patients have clinical signs of ad
renocortical insufficiency.

Adrenocorticosteroid therapy is 
now widely used in the pediatric 
practice. As the release of ACTH 
from the hypophysis is regulated by 
plasma cortisol concentration, the 
administration of corticosteroid 
tends to cause adrenocortical sup
pression. |The findings on thi3 sub
ject will be explained by slides. In 
short, dexamethasone suppresses the 
adrenal cortex more in comparison 
with other forms of synthetic 
corticosteroid preparation. During 
corticosteroid therapy, ACTH admi
nistration is not effective to correct 
this suppression. The recovery from 
this suppression can be expected 
within a not so long period after the 
discontinuation of the corticosteroid 
therapy in the majority of cases.

Congenital adrenal hyperplasia, 
particularly, the salt-losing type, is 
a lifethreatening problem. Fortuna
tely, because of the advances in 
diagnostic procedure, as stated al
ready, it is not so difficult to diagno
se those patients, even in the neona
tal period, and they can be treated 
adequately utilizing the data obtai
ned by above mentioned adrenocorti
cal function studies such as CPR.

In recent years, most of the adre
nocortical function studies are per
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formed on the neonatal period and 
many new findings are being repor
ted. Aside from glucocorticoid, 
aldosterone can be secreted by the 
fetus and salt regulation can be 
done as in adults, even in preterm 
babied. Many other interesting fin

dings in neonatal endocrinology have 
been reported already, but still many 
'problems remain unsolved. We shall 
look forward to the progress in this 
field because it will be a great bene
fit for the children and. for the 
people.


