CHANGES IN ASCORBIC ACID CONTENT IN ADRENALS
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On the 4th day of experimental sleep deprivation the total ascorble acld content in the adrenals of rats
fell by 36% (mainly on aceount of the reduced form) while its content in whele blood rose by 75%, malnly ca
account of dehydroascorblic acid.

The decrease In ascorbie acld content in experimental sleep deprivation was observed in both the
adrenal cortex and medulla.
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The adrenals play an important role In the mechanism of the stress reaction of tha body {2, 6}

The object of thisg Investigation was te study the blochemical characteristics of adrenal tissvesina
state of stress produced by prolonged experimental sleep deprivatisa.

EXPERIMENTAL METHOD

Experiments were carried out on 47 male albino raty weighing 170-300 g. A special apparotus was
devised {n the department for the sleep deprivation experiments §4). Rats kept in this constantly rovolving
apparatus were unable to sleep for several duys, Durinz the experiment they were fed on concentrated food
placed dircctly on the fleor of the cylinder, while the vessels of water were fixed to its axis., The snlmals
were first habituated *> the experimental conditlons, Exhoustioa of the nervous system developed in the
animals on the 8rd -5th day. The rats died from sleep deprivation on the 4th-5th dag,

After four days of sleep deprivation the rals were decapitaled, and thelr adrenals were quickiy ro-
moved, freed from the capsule, andweighed, Controlanimalswere treated In the same way. The ascorbls
acid content in the adrenals and blood was lavestigated colorimeirically by O. D, Kushmanova's microen-
press methed {1). The following Indices were delormined: {otal assovbic acld {l.e., the swn of the vedusad
and oxidized forms) and its reduced form. The difference between the tolal and reduced ascorbie osid gave
the content of dehydroasaorbic acid. Ascorble acid was demensirated histochemically by Backhus's mathod

- [8]. The molsture content of the adrenals was delermined both in the control rats and fn the rats with ax-
perimental sleep deprivation.

EXPERIMENTAL RESULTS

Az Table 1 shows, tae tolal azcorble acld content In the adrenals of the rats afler four days of expa~
rimental sleep deprivation was lowered by 38% on ncoount of its roduced form. This is consistent with the
view that ascerbie acld, when participating in exido-reductive renclions, 13 converted inte delydroascorbla
aeld, ths excess of wiich autera the blood siream from s adrenals. These processes are inlensified
during adaptive reactisas {35

Corraspondingly, In the whols blood of the rats with experimental slecp deprivation the conlont of
total ascorbic acid rose by 74% (malnly on sceount of dohydroascorbie acid). The decrease in ascorble aeld
content In the adrenals oa the 4th day of sleen deprivatios may evidently ba attributed to Incressed eyathe~
8is of minerslocortiselds,
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Fig. 1. Distribution of ascorbic acid in adrenal cor- Fig. 2. Liheration of ascorbie acid from gl:mdular
tex of control rat. Photomicrograph. Objective8,  cells of adrenal cortex into blood stream In expe-
ocular 10. Backhus's method. rimental slcep deprivation (4 days). Photomicro-

graph. Objective 8, ocular 10. Backhus's method,

TABLE 1. Content of Ascorble Acid Ia Adrenals and Whole Bloed
{in pg/100 mg fresh tissue and /100 m! whole blood) in Rats De-
prived of Sleep for Four myis
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After four days of experimental sleep deprivation the water content in the adrenals Increased on the
average by 25.5% (from 67.0321.47 to 84.240.87%; P< 0.551).

In connection with the increased water conient in the sdrenals of the rata with experimental sleep do-
privation, the content ei the reduced form of ascorbie acid was expressaed pac dry weight (31,372 2.081n ths
controls, 5.7 25,55 127100 g dry weight In experimental sleep deprivation; P< 0.001). Under these circume -
stances the same pattern was observed In the adrenals during sleep deprivation: a decrease in the conlent
of the reduced form of ascorble asld.

Histochemical methads of determination 6f ascorble acid revealed only the reduced form of aseorhis
acid in the histological preparations. A hizh Cﬁﬁiﬁui of assorble acld was observed in the contrel adrenals
in all three zones of the cortex, In the zona glemerulosa zsesrbie acld was distributed as larze zranulss
mainly in the c:amﬂary walls and also in the eyioplasm of Individual glardular ¢ells. The ascorbie acld con~
tent {n the zona fasciculata was hizher than lo the zona glomerdiosa. The distrihution of ascorble acid in
the zona fzzciculata was i%‘z‘a’mﬁ&*’ Sowaver, most glandular polls contalined iame quantities of i (Fig. 1}

n the Zonz re?i;’:u&&mg the disiribilion m ascorbio seid was more uniform, 23 numeross tioy granules, pro-
sen& in nearly a}l the glandular collis, D was found in the adrenal medulla enly in solitary chromaflin eslic
and in the endothelinm of the veroua sinuzes. In all expdriments with gy 0!«"@ =2 sleep densivation, a rodia-
tribuntion of ascorkis aeid to ﬁﬁ% fn thé adrensals of the rats, Indieating 11 Uberation :"m:ﬂ il,,i, giandulay

ezila into the adrensi | 3:‘:*W 3. In some cells the ascorble acld vmmi 3 ware larger and were local-
izm* 2% the border betw 1 : mawalls of adiacent conillazies. vmest @% 5 i was ab-
senl, and cmla he s ilarles {Tlg, 2). Thess changes were most markadin
a
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