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On the 4th day of experimental sleep deprivation the total ascorbl= acid content in the adrenals of.rata 
fell by 3b'~ (mainly on account of the reduced form) while its content in whole blood rose by 75%, ~aInl~ e~ 
account of dehydroascorbi~ a~L 

The decrease in aseorblc acld content in experimental sleep depriwatton was observed In both th~ 
adrenal corte~ and med-~ 

$ $ $ 

The adrenals play an important role in t~e mechanism o~ t~e stress reaction of the body [2, 6], 

The object of rials luvestlg'at~on war [o ~tudy the blochem!~-d characteristics of adrenal tissues 1~ a 
state of stress produced by prolor~ed e ~ e r l m e n ~ l  sleep depz~vat~a~ 

EXPERI~(ENTAL METHOD 

Experiments were carried e~t an 47 male albino rate welgh~ag 170--~00 g. A special apparn~ua wa~ 
devised in the department for the sleep deprivation expcr[ment~ |4 | .  Rats kept in thts constantly revolvi~ 
apparatus were unable to sleep for several days. During the e.w~rimc~t they were ~ed on e~ucen~d fe~ 
placed directly ~n the flccr e~ th~ cylinder, while the ves~el~ of ,,va~er were fixed to its a~s ,  The a~tn~al~ 
were first habituated ".~ the e~rimental tend[fleas. E~haustlo~ <ff the nervous system develcp~ i~ t~ 
antmal~ on the 3rd -5~ day, The rats died from sleep deprP, a~t~n ca the 4t~-Sth daj| 

After four days of sleep de, rivet!on the rate wer~ decap~a~ and their adre~:~Is were qulc~y ~- 
moved, freed from the capsule, a~dweiE~edo Control an~taals were treated in the same way. The as~rb~ 
acid con'.eat in the adrer~s  and blo~i ~ Inve~ti~cd eolorlmetrleal~y by O. D. Y~hmanova's ~ e r ~ -  
pres~ method [ ~]. ~ e  ~oH~in~ indlec= were determined: tote! ascorble ac!d {i.e.. the s~n~ of fi~c rc-d~ 
and oxldlzcd forms) and i~ r~d~.ced form. The dlf~ere~ee h,e~wee~ ~c ~ad and reduced a~cerb~c ~r ~v~ 
the conten~ of dehydroasoorb~= acid. Ascorb~c acid "~=s de~non~-a~ed histoehcrnteaHy by l~e!-dms'= m e ~  
[~]. The molst~e c~n~cn~ o~ the adr~al~ wa~ determined b~th in t~e centre| r~ and i.n the raL~ v4th c=- 
perh-ncutal sleep d~r~wa~a. 

E X P E ~ I ~ E H T A L  I ~ ESULTS 

rlment~1 sleep d~priva~ion ~a~ lowered Ly ~% ~ aer of ~t~ r~eed ~or~. Th~s ~a eons|~tent ~A~ �9 
view that aseerbie acid, when par~c~pa~in~ ~n o~do-reduc~e r~c~don~, i~ converted Into dchyd~cr 
acid* th~ e:~r of which ent;~r~ ~e bl~d stream ~rvm ~ ~e~a~=. The~e pr~c~==e~ are lu~e~=~i~ 

Cerres~ondLn~!y~ in t,he ~v~o% b~ocd o~ ~e  r a~  v4th e:rper~mea~t ~ecp de,~riv~e~ ~ evr~:t~n~ 
total ascorbIe aeld rosa h? 74~ ~alrdy c~ ~r o~ ~ehy4roa~r acid). 1~e decrease I~ a~r ac~ 
cont~n~ in ~ne adre~a]~ oa ~e 4~  d~y o~ al~p de?riva~-:oa n~ay evidently be attributed to i~r  ~c- 
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Fig. 1. Distribution of ascorbtc acid In adrenal cor-  
tex of control rat. Photomicrograph. Obleetive 8, 
ocular 10. l~ekhus's  me,bode 
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Fig, 2, Liberation of ascorble acid from glandular 
cells :of adrenal cortex into blood stream In expe- 
rimental sleep deprivation (4 day~). Photomicro-  
graph. Objective 8, ocular I0. Baekhus's mefli~l. 

TABLE I. Content of Ascorblc Acld In Adrenals and %Waole ]31oo4 
(in pg/lO0 mg fresh tls~ue and/lO0 ml whole blood) in I ~ s  De'- 

T~al 
IIea~ed form 
Oxidized forte 

prived of ~leep for Four ~ys 
Ad:~nML _ . 
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control I ex~dm~M~l~e-~ 
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After four days of experimental sleep deprivatlon t~tr water content in the adrenals increased on 
average I D- 25,5% (from 67.03~ 1.47 .to 84.2~0~S~; P< 0.C~1}. 

In connect2on with the Increaaed ~ter content In the ~drer~Is of ~r ra~ wlth expcrlmental slc~ ~ -  
privation, the contour of ~e r~dur form of ascorbi~ acld was expressed pe~" d.~, .weight (3L37 :~ 2.0~In th~ 
controls, 5.7 ~9.95 ~/i~0 Z d~ w~{gh~, in e.~,~eyinae~n~l sleep deprivatlon; P< 0.00!). Under ~ hhese r - 
stances the same pattern w~s observed in the adrenals durinZ sleep deprivation: a decrease in the r 
o~ Lhe reduced form of asco~5~o ee~k 

}~stocheml *c2/me~heds of determination o~ aseorbic acid rev~aL.~l only the red~eed form e~ aseo~r 
aCM ~n ~ ~i S ~ 0 lO Z~rCi~ ~ re~ ~Z t~on s.. A h~h con~en~ ef =~cozb~ c ~c~d ~-as obs e~ed ~n ~S  COn~O~ adZen~ ~ 
In aH ~hree zone~ of ~e cor~.ex. ~ the zona g~on~r a.~eorbir ~eld %vas dis~rlbu~d as |argo ~rznu~ 
matrdy in ~ e  ca~iHa..,Fy "§ and also% fa ~he ~,~opl=~m of i~div~duat o~!a~dula~ cet~s. T~e a=cozb~o ~etd oo:~- 
tent in the ~o~ fasc!c~ta w~s highe~ ~au la d~ .zebra Z~c~=e~,/e~a. The dis~rlbutlon of a~vrblc ac~d i~ 
hhe zona fascle~Lx wa~ irz'e~da~, However, ~ost gla~ll~" ee,!]~ eontaln~d large q~nd%L.~s e2 !~ (V!~ 1}, 
la thei~n~ re~e~ad~ the d~stribu~Len of a~r acid w:u~ mor~ ~a~ovm, ~ numerous tiny T:~nule~, pre- 
sent in n~r{y a;1%he gl=n401ir col!s. I~ v~ found in ~he a~zena! n~eduHa orJy ia sol~ ehrvm:~f~] ee]~ 
and ~ ~e endothe~u~ o[ ~he venou& sL~ea, in aH eAZ~e~n'aents ',~4d:~ ~zo~onZecl S~eep d~zive~!an~ ~ red:~- 
tt~b~'~io= of .~scorbie a6id tomsk D~ace ~n ~:e ~,dr,~na~ of ~he ~.ta~ in~i, ca~i:~ t~s [itera~,~on fzo~ %ha ~ d u l a ~  
c~Ia  in~-> tl~e ad~'e:~ai b]~v~.~ v~saa~. ~n a~:};~e cEI~ tke aaca~:tr acid ~an~iea w~re la~3~ an/v~-~e:a ~c~- 
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