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N I ll CJ ll II C T Cl N 

!Itt> ;tt11'1'll;-ll cor·t_px is Oil(' nf L/l(• most tlyrJ<wtic LisstlPS in 

l! i.-... lt_>SPOIISiiJJ(• fur· ltu_• III.:Jiflli!IJ;lfJCP of t;Od)/ r·r• 

.'-'t'/1..•· .trtt! r t•sist.:Jttc't• to vaJ·iuus lyJ .. H!S uf stress and disL'.:Jses. 

't,,., lt-~JI IIot·IIIOIH:'.'-' ar·e pr UVL;cl to I;(~ stProid ir1 natur f•, and 

11 t.-... tH'Iit'V'''I tlt;JL I.IJPir ronnation t;euius wittt clto1r!.SteroJ. 

i·tJr t IJ,·J lfltlf P, t liP adrPnal r:-ot·tpx conlc:.ti us a tliqiH~r content of 

:L~c-tl! 1,1,· ,tt·id t!J;ln any otliet lissue. but t_flp mc•cflanisrn tJy \VtJich 

tl1i·~ l1ltllt !t'"'''l infltH:.>nc(:>S secr·etion is still unrj(-:>LPnnirtPrl. 

~Ian~; in\·esligator-s such as Tobin and Whithead < l'J'•~J. Dean 

<.1nd Gr·t!ep l946l, Cater aud Lever (!954!, l'auly tl<J57l, Mikhail 

1 I q7:'~l. h 1 I skandPI and Naga ( 197!~ > aud 1 sl<.<JJJdPr t I 1 J7f.~ >. stu-

diPd thP nonua1 histology of the adrenal cortl~X uf t!H! J<.Jt 

OthLlJS. suclt as ll3trison and Cain <1947>. Ber·!.JIH·r· aud DPCifl <l9.1. .. .s>* 

Demps). CitT•eJ.J. 3IH1 Dean <19!._9>, Baccllus (105U)* Stl'btJius (1951>. 

·"''rniti\Jt"n <19'ill, Call'r- and Stacl' Dunne <l'J5'J>. ~liklwil <1'J7'3b! 

;mt.l Muuss;~. Moustara. Cllld Geiltl <1977> studied tile lli.stuclwrnical 



1:11 ."-' \s'tlt 1.:. i .s plantH::'d wi tl1 t.l1P ai:u or st udyi II~J tiH:::' iJ i st.o 

]tHJit:Jl l•lt'IIII't> or t!IP ;_Hir·endl curlex ill t·ilt::' H.dJJlt <-tLt)iHu r·at 

i llt' I 11d i 11q !It• stiidy of its illnPrvu.tion dlld its int1insic vas-

t. II j <1 1 II I l • . 

1111 IJt•trtHlt·t•, tilt• pr·t.·.·~-a·nt stud>-' r·(·•itiVPstiuat(· tt1P :_HirPn:.J 

c, ( l! I '. \ um tltt~ llistochemical lHJint of view. 
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!lEV I FW L I TEHATlllll' 

ANATOMY OF THE AIJRENAL GLAND 

II<> IIIII's ( l<J(,J J. studied lli€' adi-enal olands of U11" fl!l"rPL. 

ll1' rrti'ttl iot~t'd that tltey were embedded in fatty tissue adjacent 

t•• Ill<' UJ>J••·• 1111•dtal border·~ of the left and l-ight kidneys, but 

tile l':<."ct position of the glands varied from one animal toano-

!'liP left gland usually Jay close to the left side of 

tl11• ;illll<>lllin;-ll aorta, caudal to U1e origin of the superior me­

_,,·rrt ~·t r ,. ~Jr t t't") a11d rost_r·al tu the left renal artery, in r·(·la 

: r 1 rr r , 1 t t Jt, upper r_ t 1 i r d o f l hE~ 1\. i d ll e y . 

I• ·.; ltt!rr rrr l'·rrqt tr <tlld usually qrouved across its ventral surfacr:! 

!1\ lilt' :ttl! t•troltlllliJ:rr· vein. wtticlr crossed it to enter the vena 

Jill' 1 iUIIl qland usually Jay mor·e r·ost.r·aJ than the left. 

"'"-"'' lu tilL' t·igllt side of the aor·ta, level with or· rostr·al to 

tlrt• Jlti!Jit 1Jf oriqin of the super~ior mesenteric <-1r·tery. Ttlf~ 

h'l•.r ··It 1• i llrt'l ll\'l'l ltippc•d till:.> IIH~dial l1al f of tku-• qldrHI, or !JVt·r· 

I ?Y it ('(J!tlJ)J t.'Ll~J )i. Tile rigi!L gland was usually· more etonqated 

l1e left. medsur·ing between 8 and 11 nun in lell~Jttt. 

tJJ'I'''t f!!llt• \..o..";Js uftPJJ l;JI'Qer· tlu.tfl the lowf-~r ctnd ttte ventral .sur-

l;t('t' k:1s I l<lttent•d ur· concave wiH~r-e it was i11 curJtUC't. with ttie 



\' 1 'II: I t :I\'; I . 

I{!Jsso drtU Pel~-...yalli (l<J72>. studied LI1P aUren<::tl olaHds of 

slll•ep and goa t.s. They state<! that, in sheep, the right gland 

was m<>dinl to tile cranial pole of the kidney, it was related 

tO l.J11• l i VPf' n'ual vein, and its medial pole was adhereut to 

t II L' v. ('. rile l<'fl qland had the same r·el<~lion to its cor-res-

l ts caurtal Llorder was relatpcl to the r·enal 

tiiP ll•\'(:'1 ot the~ super·ior mesenteric artery. i'lll' m"d i a I poI e 

~~,.: ~-~ s u u t ~J d IH_· r c~ n L t u t ll e I . v . c . as i n ttl e r i g Itt s i de . 

l'llt'). munl i(lfH'd tl1al, in no<Jt:s. LJ1e ylands were more cranial in 

posit 1 u11 tiJ:..1n those of ttH~ sheep. 

lt-'l'l I (•l:..Jt iull lt) t.lle I .V.C. 

The right oland ttacJ no c1 i-

1 "s t < I cJ72). mPII t i oned that th•' human adre11a I q 1 a nels Jay 

0/IL' <liOI!USldt2 Lite upper· part uf each kicluey. fhey were some-

\.o,.lfld t LIS\'INIIH' t I' i C<J l . Tlte r·igltt uiand was pyr·arnidal in shape and 

sur·mntJiltPd tl1e upper pole of tiH~ right kidney. I t lay between 

tlw .\.c. '"td t.IH• t·iuht crtis of Ute rliaphrnnm; its r·iqttt bor-

•h·r· Ill (J jt•t'f iti(J to t!Je l'iUtlL of tlte Vt-!llU l'.:JV<J <J.JHJ Colrlifl<J lri ('Ort 

Lil'e the left gland, it 

IJ~ttl tltit't' -"'tlttrc~Ps cJf etrterlal supply. I ls nwiJ pr-oper branclt 

tt·um tilt' ;ttllld \.V~ls reillforccU tJy uth'Pil.:--.tl IJJ'<HtClil!S of tt!p pt1renic 

and r'ellal arteries, [t was drained by oue vtein directly into Ute 



.V.('. h~llt'l't' t11~1t \d .. ~sst>l Ia~' IJeltiud tl!P t'ure area of ttH! liver. 

Illf• left ql;l!Jd 111as cr·esceutic in shape ;;nd <Jr·apped Ute medial 

ilor·li•'r of t Ill• left ki<lll<'Y at>ov<' the IIi l urn. Its Jowf•r pole was 

,·uvc•t <'<I in t n1nt by the tai I of pancreas; tile rest of the gland 

'''a.'< cuvPr·ed wi Ut pPI-i toneum of the Jesser· sac and formed part 

of tiJl' stulilt.-:tch l>ed. 1 t lay on tlw left c1·us uf Ute diC!pl!r·_.qm. 

Likt> lill' 1·inllt gl'-!nrl, it had three sources of ar·terial supply, 

t1 i t·t•c t fl.' rr·or11 llle aur· ta and by branches fr·om the Pllr·en i c and 

Its single vein drained into Ute left renal 

vein; litis is in emiJryological symmetry wiU1 tt1e rigllt side, 

since in e;lcll case the suprar·enal vein drained into a persisting 

segment of tile subcar·dinal vein of the em!Jryo, 

W;Hwicl' and Williams <197'l>, mentionl•d that Ulf• ltlJm;;JI "d 

J'L'Il<tls ld·'l't> two swull lJo<lies uf a Yellowish rolour. flattf~l!ed 

;tJttt.•Jq f)tJSf(•JJul'l~/, aud situcJlt>d one on eacJ1 sifJ~ of ttJ£! median 

plan<'. t>eltiml tlH• peritoneum and immediately antero-superior to 

tla~ SIJpt·I· i or· pole of eacll kir:1ney. TIHey wer·e enclosed. toqetlter 

1d Ut I It<' ldrineys, ill Llle r-enal fascia, but. were separated from 

tlJe kidnevs by a little fibro-areolar tissue. Tltf' right oland 

~<'as s"""'wli"t py1·umid<Jl, beat·ing a r·esemblance to a 'cocked' twt 

lite IPfl W<;s .'wrrtilunar, and wus usually larger ;.wd extenderJ to 

a mot<' rT31ltul level than the right, The supr·arena I g I and was 

!'.'\.t't'l'(l i Jl\11) \'<-ISl'll J <-If' ThP artt~r·ies, w!tJclt wer-e of cornpurative!y 

!~llqt• .'"-'i/t', '-~>'Pt·t• dr'r ived frow t.tJe ~.dJUumirtuJ uort<J. a11d tfH~ in-



ft•r·iur· plll.l'flil' <JJHJ l't•Hal ur·tc•ries. The suprat t~fi<-_J 1 Vf;;> in l!merqed 

trnm tf1P !Jilus of ttlP ~Jlaud; the r·iqllt openl•d into ttH.• I.v.c .. 

llr<1t 011 til£> left. into tile 1 f~ft renal vein. The lymph vessels 

enliecJ in the later·al aor·tic nodes. The Irerves were exceedingly 

llllfllf'I'OUS. 
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niL IIISTOLOGICAL PICTUHE OF THE ADRENAL COR1EX 

lY40!, studied the adre11al cortex of cat. He 

IIH'tll i tliH'tl that Lllf' capsule cuuslsl(-!d of den.se nt~twor-J< ut ret i c·-

ul;;~t filH·Ps lltPr·yirtg wiltl t.he collagf~llous fibr·e.s ot tt•e r·et_,·o-

1'1'1" i 1 1lllt';,1l t'tlllflt'l't j Vt' f i SSlll'. ThP r·ptJcuiiHII uf th'· c~tpsuiP was 

cont inuuus ""'ilh supporting fr·amP-work of glanc1 par·f!JJChYrnCJ. He• 

said that llH' r·et icula1· fi t.H·es enclosed groups and columns of 

cells in t.ltP outer cortex. and showed cleai'lY that l.he columns 

uf cells i1r tile zona rasciculata were coutiHuous with cui ls of 

u I 0/llL'f"Ul 0-':->~l. Ill l.ltt• zona nel.iculal·is, each cell was individ 

n;tll\ Ptt<'ltl ....... l'd i1r l)aSkt>twor-J.;: of r·eticul<.Jr fit.H·t:s. 

,ts tl!Jt' fli"tl(t'Ptlt-•tl t'Pittr·aiJy fr·onr the ZOito fascicttlat.:::t to ttH• zon<J 

lubill :ttPI WttithP<-td (}Y/~:!,), descr-ibP<J 8: fat fr-Pr.:> /Ollf', tilf~ 

LOJia i!liL'IIIIP(Jid, })'illy lJel.Wl~'-'11 Lfle ZOIIH ~JlOHif:>rUIUSd and tile /.O!I;J 

f<:~sci,'tJl<Jf<t ut ttJt> r·at adr-en<-Jl c·urtex. ·1-tJt~y a I Sf). rt!p(Jr·t f?d t t1e 

nhst.'llf"f' or such zuue in tile adr·enal cortices of mice, yuinea 

DP<lfl and Cir-eep (l9/...a..6), descrit:Jt~d ttte normal tlistolo{Jical 

TliPY HH?Jltj(Jfil'd that it was 



j tl I IIH 'd tl I :111 j JJ d1•f iflf'd /(Jfl;1 qJCJ/IIf'_flli<JSd, 

C(lfJlpll.'-\('d uf luup.~ ol Ct~Jls, followpd hy' ;1 hr·oad L1S<'icul:Jta, 

\.o.'JIJJ J(lf\(1 str·~li(J/il t'O)IJIIIIIS of E'i•l(.<..;, (tJHJ U rJ;jf'J'{)\A..' JtJXtt-HIIf_~dUll<11:/ 

?.UIH--' in l .. dliclt these columns of cells w•~r-e distended and tJroken 

du"-'11, tltP t<>Licul:.:~ris. 

l~tl~JI'I·~ ~llltl Wi II ic:uus < Jq-'•7 <tlld 1()/tk>, df•scriiH_•cJ I tiP ruJ,·nral 

tli.stoloqy of tlu-~ lltHH<Hl ~JdiPIIal cortex. stuirlt~d witlt llaemaLoxylill 

~tlid f'USi 11. Tilt>~' o/).SPrV£~d tluc•e distirH·t zones. TltP zona qlo-

lit• otrtt·t·must olle, •·II~Jr-ucter·izl~d by a tliiii layer of 

<'t>l Is atT<~ll<i<'d in well cit<'IIIIIS<'tibecl cltlster·s, with darkly 

Tlu--' cytopi~L'-;ffl of sucfJ cPlls apJH'CJt·f'cJ fluffy 

1111-' UtJt(•[-f/IUSt part Of flJis ZUlli' Wi.L"-; fOIIIH!d rd 

_<-.;ll!:tl l•·r ct•lls V..'iLIJ d<u·i-\ lllH.'lei U!Jd ctcidoplti I ic t'~/tuplasm. 

II" I lit· /.tHI<I ululllt!f'Ulusu IJlendc~d with t!Jt• fa.sL"icuJ~Jt_;:t, 

~·.:lticlt :Jppe><trPd to IH~ the wiliPst zone. c-HJU was composed of mode-

r·att·l~ l<tltler· potyiH:-dt·at cells, arr-diit:JPd in cords. rtlf> nuc I ei 

~ ... ·t·IP l<il'~lt'l ;lfld jl<Jlc·r· Lil~-tll tiiiJS(-' ur tlJP <j)OH/Prll!OS~J. f'hr• cytu-

ll I" f\' (JIJd ViiCIJU I <J t p(j. They found ttu cl i st i 11c t_ I i life 

IH•I\,,'!'tl IIJi_~.; /tJ/11' ClfHf ftlt-:' illllf'l /OJIP, 7.0fl:l. 1""(•1 ictJiiJJ is. ill t .. }jJj(·lr 

tl11' L"•'il~ "-'l'fl' ~Jriaflyl--'d ilt <_jll iJ·r·t•yutai f'a.slttou. <Jild had fn(JJ·e 

aciduplli I ic cytoplasllt. Suclt cells Jacked VC!cuolal ion, and fre 

tltiently cont.cJillcLl l>J·o~..v·nish yellow J->iYIIIPltts. 

llL•It,.sl <l(J'J'2), sl_tJdi(•<J tlil' <l<ft·erir-tl cor·t(?X <Jf rnir:f~. ffe 



') 

lid I I !11• /tJ!id l d.'-'t' i Cli/ d I ;J, iII I iII 1'1'/1 rJ;J:v.s IJ I d !lid J P rHn1 

folltlf'd uf /;li'CJI', ciL':tl 

for mt•rl ()f .'-'tll~tl l ttlltllt->1 (>tJ_o..; t'flSifJtlJl/Ji I ic- Ct•lls. 

Nit~arHi£>1. <195~>. ciPscrihf~cl the zon3 intermPdia of thP 

:Hltt'll~ll t·ot·tl'.\., ill a widt• v;11 it•t.y uf UomesLic <Hiifii<Jls. liP 

tutJIJll t /Jat tilt> l'Plls of suclt :<OJJ(~ were intP.rmf•di~Jtc· in t~:p(• 

lli'lh'Pt'll tilo.o..;p of zona qiUIIH'/"lJIUS<J and ZtJII<J fdSt"lt"lJI;tt<-t. 

I ~J5A > • . o..;f tJtli Pd I l1t-> comp;Jr·;Jt i '-"'-' tnrJr Jlflf,]IHf\' 

; 111 i 111 ~-~ l _._. • "'-' i t 11 s 1 H >( • i a I 1 · P J P r t-' 11 r · ( • 0 tlJf-~ PI PSPIICI~ fJf (JtJ.'-->f'/lt"f• fJf 

t IH• /()[J;I iII I i-'1 lltt-•d i iJ. i'tH-'\' f'(•q.::H clPd such znflt~ dS a t t :trts it i onu 1 

tll tllt'JIIIf'tli:Jtt· /.tl/Jt' sinc1~ t.IH· t·ornporll: .. •nt cells HPPL><-JrPd iJJtf·r·-

lllt'lli;Jit• ill l\jll' !Jt'll.\/1'1'11 IIJIJSi' ,,, 1111' /.(J/J;J <J/UJIII.'/Il]tJ'-->(1 <JIItl /IJfl(j 

I ,J:---.t' it' II I .11, I 

i II I J I P 1· I- ( )(__f ~II II I' 11;-:1 l , 

h't'/ I' ;11 I d!Hil'tl j II S/IUI 

t"I<Jfll till' dt't'Jl surf<JCC of tftu ('a)Jstlle. 

Plld of t.llt> ('Cl!dS tlad <til f->OSiituptlilic 

II ()\';I I -, • .- i t'lil ~lr IJIJ<' I <'liS. 

tiP cor-t 11'!11 t•lf•/lll'fll."-i 

I ltP cP 1 Is at tile capsular 

!tOIJIOUPflOUS C'y'f_upl asm dnd 


