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Thig WOrK aims a1 gludring the alieiationg induced ip
th adrerna] Zland of the rat Ly the Ietpeaterq Injection G
dexamethasone Gver a periog Of 30 cave. Dexamethasone (9ex-
fiuoroﬂmeLhyi prednisoione) is a4 poverfujl S¥ynthetic
giucocorticoid. Glucocorticoids are steroid hormones, Some
of which gare Lroduced endogenously by the adrenocorhicai
cells jp the fasciculata and reticularig. The major
nNatural giucocorticoid in man jg Cortisol and in rat is
Corticosterope. Giucocorticoids are used for g great
diversity of conditions. The literature toncerned wirth the

effact of these agents on the adrenal gland jg voluminous,

also the Seriousg disagreement between investigators over
this subjecrt. For exanple, some wWOrkers hag shown that the
administration of giucocorticuids Caused corticay atrophy
lim:tad (o the fascicular and reticular layers (for
instance, Winter et al.,1950 and Bransmore.1968). whereas
Other researchers (Sokoioff et al.,i195] and Wright et al.,
1574} demqnstrated the Rorphological signsg of inactivity
in all the tortical layersg. Fraser ang Preus (1942
observeqd Lhat foiiowing Prolonged administration of
€3rtisone the nedulia wag likewise atrophic,

The adrenal Cortex and the adrenal medulla gre two
embryoiogicaliy, histoiogicaiiy and chemicaliy, different
Zlands, but they are anatomicaliy Closely associated. The
cloge Proximity of these two, Seemingly different. glands
was  the Subject of research for many vyears, and the

evidence wag Provided that the Production of adrenaline by
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the adrenomedullry cells from its precursor noradrenaline
is controlled by the glucocerticoids secreted by the
adrenocortical cells and carried to the adrenal meduila via
cortico-medullary portal venous Eystem (Wurtman and
Axelrod, 1966). The study of the adrenal medulla was
hampered for long by the lack of a technique which enables
the demonstration of both adrenaline and noradrenaline
ceils in the adrenal medulla, and moreover, the studies
concerned with the effect of glucocorticoids on the
catecholamine*containing cells in the adrenal medulla were
carried out wmainly in the hypophysectomized animals and
were mostly biochemical (for example, Wur tman, 1966 ;
Margolis et al.,1966 and Leach and Lipscomb,1969).

Because of the above mentioned considerations it
seemed of interest to study the effect of dexamethasone on
both the adrenal cortex and the adrenal medulla.

The adremal cortex contains the highest concentrations
of cholesterol and ascorbic acid in the body (Sayers,1950)-
Chiolesterol is the precursor of cortical hormones (Deane,
1962 and Moses et al.,1969), and although the role of
ascorbic acid in the metabolic activity of the adrenal
rland 1isg, 4s vyet, uncertain, it was observed that the
stimulation of the adrenocortical Ssecretory activity by
ACTH results, comstantly, in the depletion of ascorbic acid
s Simul taneously with cholesterol, from the adrenal cor tex,
and thus it was assumed that the adrenal ascorbic acid also
plays, in some way, an important role in the secretion of
corticostieroids (Sayers, Sayers, Liang and Long,1947;

Meiklejohn,1953: Harding and Nelson,1963). Indeed, the
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levels of these two substances in the adrenal were employed
as indices for the assessment of the adrenocortical

activity (Smyers,1950; O'Donnell et al.,1951 and Passmore

and Robson, 1976}).

Alkaline phosphatase ig one of the more impor tant
BnZymes in the mammaljan adrenals (Deane, 1962), even though
itsg rele in the adrenal pPhysiolopy is not exactly
understood.

Thus, to evaluate better the changeg bproduced by
dexamethasone a routine histologic stain (H&E) was
Supplemented with a battery of histochemical techniques for
the demonstration of adrenal 1lipids, ascorbic acid and
alkaline phosphatase, in addition to g method for the
identification of adrenaline and noradrenaline cells in the

adrenal medivilla.
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REVIEW OF ﬁI_.ITEIEATUF:HE:

Ingle and Kendall {1937) ang Ingle, Higging and

Kendsl)l (1938) observed that the administration of large

amounts of cortin. produced atrophy in the rat's adrenal
acartex  anc that this dlrophy could be prevented by the

Simul taneous administration of anterior Pituitary extract.

Giroud and coworkers (1949) stated that deficiency of

ascorbic acid in €uinea pigs was accompanied by ga definite
decreasge in cortical hormone Froduction.

Greep and Deane £1947) found that the injection of 2
ng of desoxycortﬂcosterone acetate (DOCA) daily for 3 days
Completely Suppressed the Production of
desoxycortlcosterone in the cells 6f the zona glomerulosa
in both intact and hypophysectomized rats. They concluded

that thisg Suppression did not involve the Pituitary.

Sayers and Savers (1947) noted that the drop in
adrenal ascorbic acid which followed the application of
various stresses could be prevented by kFre-treatment of the
animal with cortical hormones, however, the administration
of ACTH into such Pre-treated animals caused rapid
depletion of adrenal ascorbic acid. They concluded that
cortical hormones prevented the depletion of adrenal

ascorbic acid by Suppressing the release of pituitary ACTH.
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Deane angd Morse (1948) reached the conclusion that the

Presence of ascorbic acid in adrenal Cortical cells
arpeared to pe concerned with the capacity of thesge cells
to  produce steroid hormones and whenever this Capacity was
lost, for examnple after hypophysectomy, Ascorbic acid was

also lost from thege cells.

Voet,  (1948) could show npo Correlation between the
contents of cortical ascorbje acid and of Cortical hormone

in the rPlasma obtained fron the adrenal blood.

Dempsey et al.(1949) noted that hypophysectomy in the

male rat caused disappearance of alkaline phosphatase
enzyme from the inner =zones of the adrenal cortex but did
hot alter the distribution in the glomerulosa. Replacement

with whele pituitary powder restored normal distribution.

Jones £(1949) revealed that in the mouse the three

Zones of the adrenal cortex had different integrations with
the anterior Pituitary. The zona fasciculata was completely
dependent on corticotrophin. The X Zone was dependent on
LH. The zona glomeruiosa, though capable of existence
independent of the Pituitary, the Presence of sudanophilic

material within this zone depended on corticotrophin.

Yoffey and Baxter (1949) demonstrated that the

repeateqd administration of cortical extract into the adult
male rat caused intensified staining by Sudan black in both
the <glomerulosga and the remainder of the cortex during the
first three days, followed by subsequent gradual weakening

wihich by 14 days wasg very marked.
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Sayers {1950) denonstrated that varijious types of
glress caused depletion of ascerbic acid and cholesterol
from the adrenal cortex in the intact ratg but not in
rats Subjected to hypophysectomy. However, the
administration of  ACTH into such hypophysectomized rats
caucsed rapid depietion ¢f the adrenal ascorbic acid and

cholesterot.

Sprague et al.{1950) noted, at hecropsy, in the
adrenal glands of patients Lreated with cortisone a
depletion of lipid material, Particularly in the zona
fasciculata. which was significantly narrowed. The

glomeruylosa was well preserved.

Winter and his coworkersg (1950) observed in rats
treated with cortisone for § weeks that the adrenal
cOortex was markedly decreased in width, due to reduction
in size of the cells of the fascicular and reticular
Zomes, with a Pronmounced fall ip concentrations of lipicds
and ascorbic acid from these cells. Few scattered cells

in the Treticularis Showed hydropic degeneration.

Fortier et al.(1951) studied the effect of cortiscne

on  the release of ACTH, using the depletion of adrenal
ascorbic acid ag a criterion of ACTH release. Cortisone
at dose levels of 0.3, 5, 25 mg/100 gm failed to
significantly decrease the depletion of adrenal ascorbic
acid resulting from various types of severe stress. They
concluded that duriing severe Stresses the release of ACTH

did not function as a negative feedback mechanism.

Central Library - Ain Shams University



Hyman eg al.(1951) observeqg that the administration of
ACTH 1o scorbutic guines pigs caused g fall in adrenal
tholesterg] and  lymphopenia (an indication of ceortical
hermone Production), although the ascorhbic acid

concentration in the adrenal wasg Practically zero.

O'Donnell et al.(1951) showed that prolonged
administratjon of cortisone ctaused, in the human adrenal
Cortex, marked atrophy limited to the inner Cortical zoneg
(zona fasciculata and zona reticularis) with broadening of
the zona glomerulossy. The concentration of the sudanophilic
material wag reduced and the remaining lipid was localized

to the glomerulosa and reticularig.

Proctor am| Rawson ngji) described an instance of
lrreversible cytolytic destruction of the human adrenal
Cortex resulting from injection of ACTH immediately after
discontinuance 0f cortisone. The zona fasciculata stood out
a5 a narrow pale band. The nuclei in this zone were
pPYkniotic and often absent in the lysed cells. The
reticularis wag somewhat narrowed and the glomerulosa was

saemewhat widened and it appeared normal.

SoKoloff et al.(1951) demonstrated that small dosgeg of

cortisone did not cause appreciable changes in the human
adrenal cortex, and that massive amounts of cortisone over
a 1-months period caused definite atrophy in all the zones
of the Cortex, while comparable quantities of Cortisone

Over a shorter perijod of time (18§ days) caused no atrophy.
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Stepto et al.(1951) showed that Euinea pigsg receiving
no ascorbic acid had & marked reduction ip adrenal
ascorbic acid and cholesterol concentrations, followed BY
a rapid reducrion in liver Zlycogen (an indication of
diminishec output of glucocorticoids). There wag also a
diminmution of adrenal sudanophilia and birefringency. The
mistochemical changes were timited to the Zona fasciculata

, amd were censidered an indication of a depletion of

cortical Steroids.

Fraser anu  Preuys (1952) chserved in a patient who

died after receiving cortiscne for a Period of § months a
nar ked bilateral adrenal atrophy. The three layers of the
adrenal Cortex were sti]l identifiable. but each was

markedly reduced in width. The cortical cells revealed no

Appreciable changes. The medulla was, likewige, atrophied.

Salassa et al.(1953) described the changes in the

human adrenal cortex characteristic of previous cortisone

administration. There wag narrowimg of the cortex and
diminished quantities of lipidg throughout all Zones. The
cortical cells were shrunken, but there was no apparent

decrease in the number of cells. The medulla appeared

mnormal.

Spirots (1953) observed in the adrenals of cats given
large doses of cortisone a marked atrophy of the Zona
fasciculata and a Slight regression of the Zona
glomerulosa. There was no demonstrable changes in the Zona

reticularis.
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