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INTRODUCTICH 3=
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Corticostercids are valuable agents .n a great oumber of
diseases in echildren.

Although they are a double weapon th:rapy, corticostercids

when carefully administered "they form a magic therapy when
-indicated. { Avery, 1YJ ;.

Since thbe first revelation oy 1iwe reasarkable proparties,
corticosteroids have been tried for almost every group of
ailments included in wodern medical texis and have bewn to
be effective in mure than one hundred ¢iinieal syndromes.

( apvlezwele, 1982 .

It scon becomes appareat that coriiecrsteroid discovery
had opened a treasure chest Lo the poss.bility for treat-
ment of certian crippliog and fatal discases of unknown et-
iology, but simultaneousl; had opened a great box of anxi-
eties for clinicians in tie form of acc .dents resulting
from undesirable side eff<cts. However, high hopes for eli-
mination of toxicity bhave not been fulf . lled. For this reason,
it can not be over-emphasized that the corticoatercids, in
phérmacological doses, ars powerful drugs with slow cumula-
tive toxic effects on many tissues, which may be inapparent
until made manifest by a catastrophe,

The net result of woriu-wide investiations has heen an
gdvance of the gresztest masnituce ln uncerstanding of the
physiciogy, pharmacology, .ud therapeut.c usefulness of thege

unigue double weapon drugs.
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This essay aimling to study the physiology, pharmacology,

clinical syndromes related to corticoat-rolds as well za

their rberapeutic indications in childre n.

~ AVEIrYy, 4.5.; Cortlcosissslds in Children, Drug Treatment,
znd ed., Churcniil livii-estone, ©. 149, 1980.

-~ Applezweis, k., Modifiea Cortlcolids, ist ed., Me Graw-Hill

g

Bcok Conpany, p.10%, 1962,
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CORTICOSTEROID SYNTHESIS
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Corticosteroid Synthesis
FEXEERNEFRERRRR R X W WA E »¥

The adrenallcortex beging to form in the fetius at the
6th week of gestation from the mescdesm of coelomic ep-
ithelium and the adjacent mesenchymal cells. {radually,
the cortex differentiates intoc fetal zone(a'hroad Zone
next to the medulla) and adwlt zone{a thin subcapaular
zone}. After birth the aduli zone graiuwally develops
into the permanent adult cortex whereas the fetal zone
rapidly degenerates ( Syaington, 19693 }.

The adult zZone is differentiated i.to the three zones;
glomerulosa, fasciculataz and reticula-is,

Accessory adrenal glend { usually ortex only ) may
be present near the kldoeys or in the retroperitoneal

area or in relation to vrgasos of repriduction.

The adrenl gland hav: an abundant »lood supply derp-
ived from the abdominal worta, inferi.r phrenic and ren-
al artries. Lo innervation of the cor.ex { warwick and
dilliams, 1973 ;.

Neither the placenta nor the fetus alcne has zll the
enzymatic sysicm necessary for the syithesis of the large
guantity of oesirogen produced during pregnancy.

They conplement each other by the :ranaport of inte-

rmediate steroids betwe. 1 them.
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Cholesterol, derived irom the moiner, is converted by
the placenté'uzpregnenolune which acts as a precursor
for progestercne(formed by the placenta) and ocestrogen
precursor stercids(forme: by the fetus:.
Some of the prozestercne,formed by the placenta,passes to
the fetus where it is used by fetal adrenal gland to form

cortisol and corticosterone { Diczfalusy,1969 ).

The fetal zone is deficient in enzyme ZB-hydroxydehy-
drogenase, s¢ has no abiility to conver: pregnenolons o
progesterone and conseguently depends on placental prog-
esterone,

The adult zone shows = gradual inercase in 3B-hydroxy-
dehydrogenase activity. So by the time of birth, the
pormal infant is capable of independent survival in that
the entire synthetiec pat. vays of cortis»l, corticosterone

and aldosterone are prestat { Job and haussain,1951 }.
It must be note¢ that cortisci can :uross plasentsa ta-_the
fetus . 6, fetal cortisvl is partly fetal and'partly

maternal.

TPhe difference of cortisol levels between mgother and

her fetus{lowsr in the fetus)may be easily explailned by the
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lower blood level of CBG in the

fetus { Seron-Ferre et

al,, 1978 }.
Mother 2lacenta Fetus
cholestergl ~—-—--—- > Pré, Neneione -=o-=-» pregnenolone
4 sulfate ---
¥ |
progesterone —~1u-1+-corhiscl '
] 1
l—aidosterone !
3
cortisol @ se---=- B cortisone --—~-~pgortisone E
1 1
1
aldosierone ----- S S -—————— <~~~ aldosterone !
I 1
E] -
estrone ¢ -—--—=k @Bl oNne e-—-——d-s dehydraepland-¢
*} 1 rosterone sulfﬁte
v : i
estradigl <€--=-—- - esiradiol i |
}
R .- 16-hydroxydehy-Y
{ sulfatase droepiandrosterone
! sulfate
)
] - *.
estrioi T 4 estriol

Figure l:=-

The main exchange of stercids among mother,

Flacenta and Yetus ( Liggias, 1970 ).
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Corticogteroids in Cord Blood

In new-gcrn infants the plasma transcortin ( corticos-
tercoid binding globulin } level is lower than older chi-
idren and adults,even much lower than the level in the
mother (about-%-of maternal transcort:®. level } .
However,free cortiscl level is simila: when expressed
on the basie of surface area {(Kenny e:. al.,1366 ).

The plasma levels ¢f transcortin from infants born
vaginally are also higner than in those delivered by el-
gctive caesgarean sectior, as vaginal Jelivary might be
more stressful to the invant as well as to the mother

and hence provokes a resonse from indant?s adrenal gland

plus cortisol transported to the infant via the placenta
from stressed mother,

The cortiscl:icortisone ratio én cord blood is about
0.T:1{ persists for about 2 weeks aft:r delivary ),
whereas in the maternal ovlood this rai:io is 1l:1,

The level of c¢orticos-ercae in cord blood is aiso

high (Forsyth,1981 }.

Corticosteroid Synthesis:

Corticosteroids in the body are derived from cholest~
erol by a series of enzymatic reactiions cccuring in the
adrenal caortex,.

Cholesterol is synthesisad directly fr-om acetate,but
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cholesterol from cother sources [ e.g.from the liver } is

also utilized.

The enzymatic reacticsis are

shown in figure € 2 )

acetate r—-»«-n grdra;
! i
+ .
cholesterol 20T-Bydroxylase pregpeolone
*;2_Hydroxylase : *3i-Hydrokydehydrogenase
*20-22-Desmolase '
:* 4 Tsomerase
*
e progesierone
E 1
1 []
E 5*1T—<Hydroxylase
I 1
1 *
E lT-thfdroxyprogesterone
L.--_-- ....... ;*2‘-Hydroxylase
1 ¥
W - s
ll-deoxy-coriiccstercne  il-deoxy-cortisol
1 t
------------- B i } #*1.-B-Hydroxylase
{ aldosterone § | !
R Y cobtisol
h----corf csterora o7
i ]
}4 _____________ | #] -Dehydrogenase
1
hd L
1l-dehydrocorticosterona cortisone

Figure 23

aof corticestercius

Great number of corticoesteroids

from adrenal tissues, otut Lhe only

gsecreted in significant aount are

erone. Corticosterene has .3 time
of cortisol. Cortiscl preasminates
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The enzymatic resctions involvad in the synthesis

have been isolated

‘¢cart .costeroids normally

cort .sol and corticost-

|
[~

ta

|.l.

\,

cicorticoids activity

in man{Grodsky,197  }.



Control of Corticestercid Secretioni- (figure 3 )

Nervous 'impulses from higher cenixaes stimulate the
median eminence of the hypothalamus to produce corticot-
rophin releasing factor { CRF ), which is tramsyported to
anterior pituitary giandé by a vasculac conmpection,

The anterior pituitary giand secretes corticotrophin

( ACTH }, which is transported by blousd stream to the
adrenal cortex where ACTH stimulates the production of
corticosteroids and adresal androgens.

The level of cortisol production is i:ivolved in a feed-

back mechanism in that cortisol inhib ts the hypothalamic

release of CRF { Fleischer and Vale, ..968 }

T

1
| Higher Centres |

| Adrenal Coriex

]
e
k---} Cotisal ;

¥

The conircl of . orticosteroilc secretic
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A
This mechanism maintains a normal lawel of certiascl

secretion,but during stiess there iz irnerears in ereit-

atory impulses from the iypothalamus leading to an incyp-

eased cortiscvl secretion rate

The fetal hypothalamic-pituitary-airenal axis { HPA-
axis } is-active from 3i¢ or 4th monta of pregnmancy.
ACTH from fetal pituitary gland stimulates the adult
zone and plays a less important rele in the maintenance

cf the fetal =zone.

It appears that ACTH élcne, however, does neot produce
the total physiologic response @bserved in fetal adrenal_
growth and siercid secretion since it has been demonest-
rated that there ia a continucus decrease in the concen-
tration of ACTE in feta. plasma as hunan pregnancy adva-

nces { Winters et al,,1vi% ).

ACTH production from fetal pituitacy gland increases
before birth leading fto =zn increased cortisol zecretion
from adult zaone, maternal ACTH does not cross the placen-

ta to the fetus{ Lanman.,196¢2 ).

As maternal cortiscl uay cross to ihe fetus we can

suspect that administration of corticasteroida{ omly-
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Corticosteroids in The Blcood and listribution

in The Boay:-

Cortisol in blood is present eitner bounded to plasma
protein( 94% ) or in tk. free form { 6% ).
The free form is the actiwe form and the bounded form
is a reserve.The protei. which bound cortisol is called
transcortin,a specific giycoprotein, but if the plasma
cortisol level is elevailed some cortisol will bound to
albumin and furthur inc-ease of cortisel wilil be free in

the plasma( The biologically active form ).
Transcortin could pazs from the blood to the extrace-

llular space allowing d.stribution of corticosteroids to

various body compartmen*t ( Migeon,19¢3 ).
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