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The results presented bring together some of the 
previous apparently conflicting data, and clearly 
support Salzman's contention• that deoxyribonucleic 
acid and protein content cannot be used indis
criminately as indications of cell number in tissue 
culture. 
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Stress Activation of Adrenal Glomerulosa 
THE experimental data concerning the hormonal 

regulation of adrenal glomerulosa and its mineralocor
ticoid production1 are still inconclusive. The demon
strated dependence of the glomerulosa reaction on 
the presence of pituitary• as well as on adrenocortico
t.rophic hormone• is contradictory to the absence of 
increased aldosterone secretion by adrenals perfused 
with either adrenocorticotrophic or somatistrophic 
hormone in vitro•. Nevertheless, it can be assumed 
that the former, and stress, activate the adrenal 
glomerulosa indirectly", mediated by the pituitary
dependent glucocorticoid production, which becomes 
properly balanced by means of mineralocorticoids•. 
This view will be supplemented by further experi
mental results. 

Adult Wistar rats, males or females, divided into 
thr~e separate groups (96 animals altogether), were 
subJected to stress by a single intra-muscular injection 
of 0·3 mi. 4 per cent formaldehyde/100 gm. body
weight. At intervals of 3, 6, 12, 24, and 48 hr. rats 
were killed. Frozen sections of adrenals were stained 
with sudan black B and with oil red 0 on lipids. The 
width of the zona glomerulosa was measured at a 
magnification of x 330, in all four quarters of the 
adrenal cortex. The number of leucocytes, eosino
phils, and the differential count of leucocytes were 
also determined; the spleen and thymus were 
examined histologically. 

In the unstressed rats of all three series the lipid 
content of the zona fasciculata was relatively low, 
resembling that of series B, described previously•. 
3-6 hr. after the formaldehyde injection a con
siderable decrease and even disappearance of lipids 
took place in the fasciculata. The lipid content of the 
glomerulosa, however, remained unchanged. 24--48 
hr. after the injection the lipids of fasciculata were 
gradually restored and simultaneously the glomerulosa 
was activated, as judged from the depletion of their 
lipids and from a statistically highly significant 
(P<O·OOl) enlargement (Fig. 2). The glomerulosa 
activation was associated with the transformation of 
light centres of spleen lymphatic nodules, previously 

Fig. 1. . The .stress changes of neutrophils (N), lymphocytes (L) 
and eosmoph1ls (E) expressed as a percentage of the mean initial 

value, with their standard deviations 

3 6 12 24HOURS 1,8 

l!'ig. 2. The stress changes of the mean width of the zona 
glomerulosa in p. and their standard deviations 

activated by stress, into resting ones, and with the 
return of neutrophils to the initial level ; that of 
lymphocytes (P<O·Ol) and eosinophils rose aboYe 
the initial level (Fig. 1). 

The findings show that the activation of the 
glomerulosa corresponds to changes in the leucocytes 
and the lymphoid tissue opposite to those found 
during the glucocorticoid phase of stress. Taking into 
account the mutual antagonism between mineralo
corticoids and glucocorticoids6 , we may suppose that 
the activation of the glomerulosa is elicited by the 
antecedent glucocorticoid effects, especially their 
influence on electrolyte and water exchanges through 
the cell wall. Hence the stress reaction of the 
glomerulosa occurs as a balance to the glucocorticoid 
effects by abolishing them. The stress period can 
thus be divided into well-defined glucocorticoid and 
mineralocorticoid phases. 
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