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tHoet outaneoue t¡rbulan glands of ¡nanmale have ttrcln
onn peeullarltl.ee ard. marry of tb.en are vaetly dtfferent.
tbe gl'and,e ln tha anal sac of the d,og, üh€ brorn lnetrlna].

g]'aad.s of the rabbLt and tlre gla¡d's of the extc¡rral

audllbry ncatus of the catn all dtlffer norphologleall¡r fron
cltl¡er ttre eccrlne or the apocrLae gland.a of rûarrrtr Wlth

tlreee llnee fros l{ontaglra (1916) fn nlnô, tt eeemod, of
lntcreat to d.Lgcsver lf anJr ¡noqphologlcal a¡¡il htetologloal
d.lffercnaca ssre present ln t'hc ekln glancls of csr'üaln

aarsuplale.

It le hlomr tJrat ln the arral. eee of tbe üog aad. ln tha

cxtcna¿l auå:ltory neatue of tlre eatr ln adåltlon to tXra

tubular glandE mentloned abover holocrlne coLl grotrpo a¡Fg

alao preeent. Clard.s of thla nature are found. 1n eom€

nareuplale.

It was dleeldlcd. to lnvestigate eeveral anf.nals¡ eaeh of

rhtch belonged to elther one or other of the tso dental

dtvlelone Dlprotoðontla ândl Pol.yÞnotodontla (Owente

olasslflcatlon¡ eec ADÞle¡ 1937).

Thle rcport proscntg en aceount of the nor¡mal histoLory

of TRICIïOSURU8 Vtn PECULAT DROUICIA COIICIHNAT iITtlI'ACfS

OBESULUS al¡d SEIWTIIOPSIS útsÂSSICAI'DATA. lhese a¡¡l'nale shor
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varlatlons ln dLetary habltg r IRfCHO8URU9 ar!d. DROMICIA

(ôlprotod.onte) are moetty herblvorouar whlle of the two

polJrl¡rotodonts¡ 1ñYLACIS 1s Ínsectlvorous and SI{I]IIHOP8IS

1g carnlvorouga

a

the naterlal used' for tìhle otud5r wae taken from

aeveral young.mature nales and, femalee.

Areae of eklnr lncluôlng h¡r¡loêenmla¡ were exeleed. fron thc

va¡rlous repreeentatlve parts of the boðy antt ftxstl 1n IOF

formellnr oF ln Zenkerte flxatlvel and. flnal].y sectloned,

ln paraffln. Tl¡eee sectlons $are cut at I nlcra and.

stalncd, wtth haenatoxylln (Harrls) anA eoeln. In somc

eectlone pb.loxln replaced. the eoeln.

a

ArEae of ektn were removed. from the top of t,he head't

axlIlar Bnolnr scnotum; etertral anil lnterecapuLar reglons

and, plnna of the ear. Complete eenlal- sectlone were cut

through the eyeball alcl lts eurrouncllng tlesuesr 88 well aa

through tlre vestlbule of the noge and, the cartlLaglnoue

portlon of the external audltory neatua.

The non-halry parts of ttre foot Paðe and conpLete

eerlal scetlone througtr the nld.ðte ar¡d. t1p of the ta1l werc

lnveetlgEteð.

The mammary glands¡ nl.pples ard. narsuplun of tJre

fenaLee of all four marsuplale were sectloned and'

nleroecopleally cxanincd.. Ihe anal reglon wae aleo lneludcê
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1n the atrFTclr

ltt¡le repont hae been dtlvldcdl lnto sectlons, each rttlt

Ite own tttr:t lntroðuotlon and. aunnary. In theae scetlong

elnllar reglone of all- four anlnale have Þeen lnslud.cd'r

exoe¡lt ln thoec oages where thelr htetoLogleal elnllartty
rend.e¡rod. lt unneccaaary to glvc a fuI1 descrlptlon of eorc

than one or tvo of tÏtem. Bcfore d,eecrlblng the glanôe ln
the a¡'eas ncntloned. above, 1t waa dlCcldedr for colEraratlvc

pur?oses, to lne1uôe å goneral d.Escrlptlon of the three

naln ty¡ree of gj,and.e vLz; cecrlne and, apoerlnc (sudorlfcre¡¡*

and. sebaceous.

IEE@TSEI]QB.

PrrnklnJc d,lscovereð ereat glarde ln 1831t þut 1t raa

Sehlefferd.eskon who ln 1922 rccognLzed' the two typea, vLzz

cccnlne and. apocrlne.

Eeerlne gla¡.da appear rcEt extonslvely ln man and.

rather less frequently ln tþe prlnatea. In sorle other

uammals thcy alìe preeent chlefly on the volar Eurqfaoe of

BånuB and, pea and. occaslonally !n a few other localltles.
ABocrlne glande are usuaLly aasoclated' wlth helny

surfaoas as they terrdl to be appandlagee of halr follleLee

althouglr tÌrls ls not lnvarlably the oâgco

Montagna (1956) gave ùhe folloçlng descrlptlon of tttc

cccntne varlety. HEcerlne glarrd'e conet'st of sluB1e tubee

whlch extcnét from the epldernle to the lower parta of tlre
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d,ernla or h¡poðermlee-.-Thê basal portLon of each tubule le
lrregularly and. tlghtly colled, whlle from the coll to the

eplðermls the tubule 1e etralght or undulatlng. Itrat psrt

of the ûuet whlch n¡ne rclthln the epliterrals la again colledl.----

ßaoh tnbule consleta of a secretory portlon and, a d.uct.t' Ert

eecnetory portlon conelete of one Laycr of pale-etalnlnsl

tn¡neated. pyranldlal ccLl-s whlch can vary ln slze. f¡¡

larger cells the aucleue 1e uaually baeal, whlle ln eua].ler

onea lts poeltlon ls nearer to the lunen of the tubule.

lhe Lunlnal nargln of t'he larger cells frcquently cxhlbtts

a h¡raIlne cutlcular bord.cr. Acld.ophlllc nyoep1thellal celle

lle between the basee of the eecreto¡lr oRes and. Þotlt ty¡lce

rest on the basement membrane.

Several authors he-ve glven cleeerlptione of

nJ¡oeBltheLlal ceLle. Rlng anit Bar¡daL1 (lgt+l) *not

neferrlng to theee celLe ln the ecerlne sweat gland.e 1n

the foot pad.e of the alblno rat, remarkecl that ttthey appea¡P

ld.entlcal wt th enoot'h m¡so1e cc118 and fol,low a

tongltudlnal and apparently a splral couree around. the

ereat gland. arrd. lüe d.uot.È

Sperlfng and Koppanyl (lgt+S) cleeer{Èe the ryocpltblal

eella 1n the pav of the cat, ae belng ae largc aE t tÌ¡c

helght of the g1a¡rd.ular eplthellun.

Montagna (1956) tn hle acconnt of the hunan eecrlno

glandl seye wnyoeplthellal oelle ere looeely dovc-tallcð

at the baee of the sceretory o¡reg ancl are allgnecl para].].el
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to tÌre exlE of the tubule. Strtrcturally they are the sanÊ

as 1n apoerlnc gland.e.Ë

It oan usually be noted. that tJre traneltloa fron

eeeretory to dtuot tuÞule le an abrupt ort6¡

Xontagna ('1956) arvtaea the ôuat lnto three eegmentet

v1s¡ sveat ôuet unit a¡ô lte eplral eourse wlthln thc

eplderulgr E etralght or s}lghtly und,ulatlng rrd.ernal ewaat

ôuotü, and. wltÌrln tho der¡al.s or h¡rpodermlg a tihirô colled.

scgmant. Ihe baeal coll of each gland ls ¡nad.e up of nearly

equal parta of ôuct and seeretory portlon.

Scvcml erlterla are ayallable to agslgt the hlstol*üÉ
ln êlecrlmlnetlng between t'he eee¡peüory and, dtuet eplthellun

ln these colle. Duete have a mueh enqllen d,laneter and.

thalr r¡lle eonstst of tço layers of euboldal celle (al.l

of elnllar elzc), each vlür a eentrally pJ'aaed, nuelcue.

fhe cluct lunen fe usually rounrl a¡rd rather larger tha¡r that

of tl¡e eeeretor.¡r tuÞule¡ 1n whlch lt varlea 1n slle and 1e

lnragUlan 1n ahapc. In ad.d,ltlon to þelng enallerr the <luOt

oalle staln Eore ðarkly than ilo tlp largerr tallerr
eecrctory olroao

After the duot Leaves the mase of solle Lt travele

tù¡rough the cl.e¡rnls and frequontl,y entcre the eplt'hel1un

aü the aBex of an eptd,crnral pegr Gree wlthfn the

Italplghlan neglon two to thres colIs ane agaln mad'e¡

followadl by a Eore eplral course througlt the atratun

copneun before reachl¡¡g the erterrnal potsBr
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It wae nentloned. above tfrat ttre dust walI conslstedl

of t1uo Layene of cubold.al oelle. Howeverr 1n 1939¡ Plnktre

noteCt that rÊoet authors, who have studled. the epldtermal

part of the Êweat ðuct, have conclud.ed that lt losee ltg owl

f|nlne' epltheJ.lu¡r when lt enters the epldermls and. that the

sw6at flows throqgh a channel forred. by compresslon of tha

nelghbourf.ng ptrlckle collB.

But Hoepke (1927) fraa alread.y shorrn that there 1e

actually a closeð. tr¡be because the Uning celle are ft¡sed.

lnto a coherent ¡ne¡nbrprÊo He lnslgted howeverr that the

wal,l ls but a funetlonal entf.ty ald tùrat lte Eura} ceIIB

are thoee of ttre prickle celL layen of t'tre eplclermle. Also

ln l9r9 Plnh¡s noted. that eellg llnlng tþe Ewoat ôuct ane

dlfferent fron end. ln tholr behavlour lnðe¡lend.ent ofr tlre

rest of the epld.ermls. He polnted. out tl¡at tJrie fact canr

be verlftedl by lnstancee 1n whlch t'he epldernåI cells ars

alterad. by dtlseaae or by exl¡erlnent. For these reesons

he reganits the lntraepld.ernal part of tl¡e eweat d'uct as &

Beparate entlty of ilgiven lengthn whleh aôJusts lte shape

to fit varlous vldtthe of eBld.ernle. Hencer the ôlffercnces

ln klnktnge at dlfferent leve}s of tþe epld.ernle. Fon

cxample¡ when t¡raverslr¡g the thlck epld.ennls of palme Bnd'

solee, the d,uct takce a etcep spiral courae, whereae lt le

Buch more tortuous ln sklns wlth t'hln eBld,ermeJ. layera.

tobltz, Holyoke an¿ líontagna (1954) agnee Yrlth thc

sontentlor¡ of Pfr¡kr¡e (1919) that the epld.ernal. ecanlne Eweat
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ðueô ls a norphologla and blologlc entltJrr ar¡il by tt¡le
ttentltyHr they Eean the rfelngle layer of llnlng c€1lÊ.H

'hey base these conclualone on the lndlvld,ual etalnLng

propertles of these cel18. Ttrey uËed. the lfoüch&lse-

HcHaa¡re toehnlque anð, ehowcd tiþat tùrc free l¡¡mlnal

bord.er of the fn¡rer ].ayer of ðuct c€llÊ contêlna

$ctrlff-posltlve naterlal and" tJrat tþle llnlng ean þc

traceô Èhrough the gra¡rular zone and. atratun cortreun to

the aveat Bore.

In 1956 Wlf¡kle!¡an¡¡ nalntal'ncd that by uefng 811vG¡P

preparatlone, drlch provlåe tü¡c êellcate d'egrec of

ôlffenentlatlonr 1t le Bosslbrc to dtlstü¡8pieh tfnetonl¡Lly

bctween tbc cclts of ttre d,r¡ct a¡rd those of tJre cpldlermla.

Thfe lnvesülgator aIEo reported, that rhen frosen eectlone

are etalnodt by Suda¡r black B technlquee, the dlfferentlatfoa

le euch thåt the ecerl,ne åuet r¡¡rlt ls rcTealcd. T}rle

revelatloa 1s ôue to the dtlffcrentlal. etalnlng of tlre

tlptð ln the layer of kenatln a¡d to the etalnlr¡g of tÞc

kerato-hyatln ÊFenu1ee. thle affecÈ te not p¡regsrt l.n t'hc

lower $ of tJre ôuet, whlch of couree¡ doea not traversc

ttrc cpldlcrmle.

"

ISjBÍÐIIËTI9E.

Ilreee g}¡nd,e acco¡d,lng to R ot¡hnen (19rt) aro

ptrylogenetleally old.cr thsn the aosrlne type vhlch ane

dtlstü,buùcô over thc rholc body ln the bunsn lì4oc¡
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The apocrlne sJrstem has beeome nrdlnentary ln man¡ ln

u'ho¡¡ 1t occu¡re nonmally, aB large glands only ln eueh a¡reag

ae axll.la¡ around. the nLppler mlô-Ilne of t'Ìre abd.one¡r and,

Eons puble. The pcrlgenltal¡ perlanal and perlneal'

reglone are aleo lneluded," The external aud,ltory canal

and. the naeal veetlbule are two othe¡' Locatlone ln shleh

epeelaltzed. apoerlne gJ.and.s are found,. Tl¡e uan¡aary glanÀ

ltself le slso regard,ed, as haìrlng an apocrlno Èy¡le of
geeretlon.

lfontagna, LoÞÍtz ilr. ana cnaee (1953) d.oscrlþadl the

axlllary apocrlne gland,E as etnple colIed, tubu1es whleh

Ile Ln the euÞeutaneous t'ela.

SperJ-lng and Horrr (1935) have aho'ø¡¡ wlth wax

¡roconstruetlons that tlre ctllatedl eecretory portlon of thc

apocrlne gla¡rd. ls oompectly colLeð and that ad.Jaeent

loops are Jotnedt by ehrurts or aa¡r tornlnate ln bl'lncl 88€8r

lIhe normal functlonlng gla¡rdla ln the aûult are llneò wlth a¡r

lmegularly colunnar eplthellna¡ ttrrc lnr¡er borders of vhlolt

are often elsngateð and, proJcet tnto thc lunen. Tlre free

sa¡rglne of these ccll,B nay have a: cutler¡lar borde¡r. Ilrc

eegnente of the Eccretory üuÞulee rhleh are ln tùe roeùlng

or poet-eecretory phase are llned wtth a cuüslclaL t¡rye of

cell. lhe eecretory epltJrellum rests upon a meeh of large

nyoe¡¡1tJ¡o}lal celle sblcfr Lle cloee to t$e thlck hyallne
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bagen€nt nenbra¡re. Buntlrg¡ Wle].ockl anil Dcnpsey (1948)

noted. that nyoeptthellal celle are Langer and mo¡lc

nunerous ln apoerlnc thsn ln cccrlne gla¡rd,s.

Accorcllng to Hoepke (f 927) the aecretory cycle ln
axlllary glanda Þcglng ln cubol,ilal, cells wlt"h a¡r ÊcGtrh-

ul,atlon of gra.aules abovc tü,e nucleus¡ theee granules

lncreaee ln elze and, nuriberr the celLs lose thelr
cutleula¡r bor€.e¡r become eyllndnlcal and, protnrd.e aa

blebe lnto t'he Iunen. He also Þelleved r as d.o nost other

hlstologleta, that the temlaal bleþ fs pinched, off ae

part of thc eècretlon¡ laten the d.ccapltatecl eclls
neacqulre a cutlsuler bord.er ard ttrc oyole of eecretlon

le rcncwad.

l[ontagna¡ Cbaee anð Lobltz J¡r. ('lg[l) reporÈeð fron

thel¡r obserratlons that thc long apparently cletaeheô bleba¡

whør tnaccd. ln eerlal eectioner are really attaehecl to the

subJaaont ealle. hey elalmeû tÌ¡at the plnchsdpoff

appearanse of the ÞIebs ls brought about by clehyd,ratlon¡

elnce ln frozen sectlons the tcru!.nal eytoplaEn¡ horeYer

longr le alwaye gtout. They a]'ao notcð that ln nost

aBocrlne eeller slth the erca¡rtton of thc very flat ouest

the f¡ree bord.er s€r¡ås out numeaoua Sdrlff-raactlve dcl,lcate

proJectlons ¡vhleh tenminate ln a gLobulc, Ttrese autl¡one

naôe the aeesrtlon t'hat¡ ln thelr oplnlonr tùe blebs d,o

nst þneak off ar¡d. Þcoome part of the eeorctlonr but

probably aet as ripaeuêopoôle-llketr etructures through
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whlch Eocrstloa mlght occur. They elted. the reaemÞlance to

the ápaeud.opodfaF d.eaarlbeö. and lllustrated. by Ponse and.

AltsehuLer (f 94o) ln th¡rrold. oelle.
Brurtlng, Wfeloekl anð Deu¡lsey (f 948) not'ed. th^et the

ayoeplttrellal oellg are cor¡flned to the eecretory portloa

of the tuÈuLe. theee elenents are splncllc-ehepcd (4-6

nlcra ln diameter and, 4O-1OO nlera ln Length)¡ they are

placod, wlth thclr loag axle panallel to that of the

tubules arrd they, theneelTcÊ¡ are eeÊ fn glroovoa between

the baeeÊ of the eecretory ceLlg - conecgucntly eccretory

ancl. myocplthe]'la]. celle rest alterrnateLy upon the baeene¡rt

ne¡ibra¡re. the nyoeplthellal olements are uaua[y süror¡gfy

aclöophl,Ile.

Ilurlcy ancl Shelley ( 1954) renarked that nyoeplthcltal
eel,l.s are eonspleuously abeent ln the ðr¡ct portlon of Èha

ht¡¡ra¡r apoerlne eweat gland.. Ttreee authore al.so ne¡rtloneô

that whlle theee nyotd eeLle staln rcaeoDabLy well wlth

haematoxylln a¡rd, eosln, they d,o Bo ¡aore conpletely wlth a

pho sphotr¡¡rgs tl c -ac 1 d.-haenat orylln prqraratf, on. l'ol lowlrrg

tneatmcnt wtth thla reagent thcy appear blue ln contrast

wlth ühe brown tuÞular cclle, anð und.er hteh power

magnlflcatlon fafnt longltudlna]. strlatlone¡ slnflar to

those preeent ln vanloue enooth muscle celle¡ beeone

vlalbl,eo

HmcTIOnÆ aspEcTs tr' ApocRIIrE cr,AtÐg

Rothman (lg>l) remanked, tùrat whllc the neture and.
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fbcttæ d r-tll¡uy gtrnd¡ t$s ¡Êl,¡¡ ücr ûlææto tl
lc M q¿t tlrosc l¡ lùc Gtcrrnl ædttory mÐ of üaû
{4lr ail ct er lrÐltaeÊat t¡ ccre proffitm. h
ssttrü € tbr r.ættlæ fro. tùaæ apoe|lc 6tlcr Ëfô
ræ¡æ¡t¡ & fßæ boLoerl.a ttpü d gf'd,f rmd, tür
sI cæ¡f ter noü yct Ècæ ûrtc¡És$.

i
nùr¡ry rd Eü.ItcÐ, (195b) s¡æ ¡qggert¡ù ttrt thr

alcÊntmæt ü tù. rtÐqpftboltü:l æ1L }lr a tboü,øt
dglfloæ¡ rl^mc tby m lcnglÈo-rrrrrJ ütà ffir
rÆs çrr¡ ¡*¡Èry n¡nll¡r þ rtrt d th ÈÐ¡lle
ht¡rctlü qf tÈffi clmt¡r H¡A pr$rÈtf mæ lù¡
roætæy ctlat to ql¡cæ tùd"¡ srçû*æ lnlc &s
lm la at l.a¡t æ d tb çtr &ttæd o¡lllæ tD tùl.t
ûElür of làr lltç!ræ!r.

W
¡EfiIgg'

E& glfdr thtoù rrrcË fllrt ðc¡cüHt b¡ titesn fn
fæ6 ocelr cl¡rf*oæ æ b¡ls? ærÉloot¡ thr¡û sûÐ of tt¡
¡rl f¡rrr &t te¡ æt eæootatrt Élù hatr¡r In m üæ.
f¡rr Sfd. an fmdl álGlt Fer rn Ð{Ëtææn¡ JEtf.G¡t
a¡ô lr ft Ef rç8ûee æ ara alcs D$reüt at tbr G{*Ç

d tiür ll¡ar æ tu plqporr gts pætr ea¡ gf,Er €¡ttûrlðt$,
fËlr lltaanr ÉÐlr d e¡çotr'

Bdürææü Eleüt ry Þt rl¡8lc Ë a¡ tùæo ¡ttr&rli
to Dclr fetttdæ æ nlttgl'r ¿r ls tùc UrûÞcatar Cld ú
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tùo q¡rrllûo
gshttf.F (t9Ð) bcltcvas tbt tlrsrc are prlrary a¡û

rcoo*ûar¡r froa Båaoçous gl.ads. üg prlmry ane

ontogçcacttaallt dcrlYcd froa thc ontderals or mçob

æt¡Eæut faaattooar lhllc üb ctcdary tJDa broorc f¡¡.c¡

Þccanao of scccnd,ary etro¡ùy of tùre h¡lr fol'ltelca ( æoù

aa ln oarly pete È¡lðnacr l,n tha lplra s¡rcl,æ)¡ orl Þcotu¡a

ol? c¡e¡sclvc latar ûcvolqment of tl¡c sùaccæl glcül¡ rñ{,

nûlæn'Èar7 dcralo¡rmt of tlrc halr folllelc.
It le ¡lao tåæ€bt that thc outaneoua Bl.a¡üa of ær

ropttlca cay be the ancoatora of tJ¡s racnalla¡r ¡cDaGæ.

typor fer orerylc¡ tha fæora1 glora¡ of llzarûa, oloacal
g!¡nds oû csoooûllcrr .qð anal 81enÂ¡ c'f trrtl,c¡ ¡rÉ gil¡nt

aorBæüa. AII thcec org¡rar are gac-lltc lwl8lnstloas of
tb qll{lcraia¡ ths ecl'l¡ of ¡hlch dcrZo fatty dc8ancratton

bctrora tt¡cy ara ¡üdlo tbc prccn glrat (gIüûE¡r
cno¡ryglalla)¡ tùû æft outa¡¡æus glßtdt otr blltrr ll e

bllùûl'or ¡oùacoor¡B glanÄ slte¡tcll trr tlì" coGGygGaI rcgta
aÊ tlr¡ baec of tbc tall¡

fn ruuela¡ t'ba ¡cÞtsoot¡e gl.!ãû¡r 1:lÌ. soit of tbc

ooú.ld apocrlae üc6¡ ¡ecnatr aprclco uû rc¡p¡pcetflo
oÈotwc aÈatar¡ooa ;hlch pley a rolo tn eeæaI attraotlæ
n¡û lrtlp f¡ ¡reogrtat¡S tùc ¡rrc or f,onlgn apcclrr.
fn nær æat scÞrccaqc glladl¡ æT€lqt f¡u tùr¡ ætcr rooÈ

rläth d h¡:lr folllolce ¡ad trhe ceallcst aal¡gc oæal¡tr
d r r¡ùcd,oal bq¡û d e¡11¡- lta¡c ocll¡ d,Jnlsg l¡to e
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Elttlô¡¡¡tcû Ef¡lrl úth a tùoÉ dnot ú1ô um¡ilJr
pæ¡tt îlùo ell¡aal¡l¡r ¡oorcttæ lnto thc pllo-aùasæuc

ca¡al of tbo à¡lr follloloo

Itc lobulea aFË surrot¡Döed by a basaræü noùmnc. Thoeo

lônlea cæst¡t of t¡o typca of aollg (Dentalanffy f957)¡

tùr flnt t¡æc le Þarrl aaô ulnstry llc¡ 1n contact rltb Ð
¡otlæIur o,f th. beacæat rùrrrnc. It forr¡ ¡ oætlnæ¡
laycr at thc pcrtnùcry d the gledl üd 1È larga ¡t¡uotnrc¡l

t$c¡a be¡¡I oellc oftær fo¡r a ôor¡Þlr laycrr Êe Þar¡l
t¡pc ocll¡ Èarc s Ðgsoær Èaqhftlo sytopf¡gl 1ù.

no.lcl .arc enllr dlerl uâ ¡loeÊt¡ãl' Bual scllr d
l&accoue tlrdlg are¡ q¡ the æc h¡¡ôr €onttn¡æl rtth th.
or[,1o otr thc outcn ¡oot eheelù of tbc ha:lr¡ ast æ thc othcr

;tth tÈre Þar¡l strrt¡l¡ of tbc crtûc¡'¡l¡r lDo tosonû typt
oú æ11 tg r¡¡ft¡rcd to aa tha oeù¡e@tg ocll" (Uontagnst

Cha.ü end, Loùltt f 952)r fotr the r¡aaaon tùet ¡f,tcn fatty
trrrn¡toneÈlæ :it, '' fonlüth aùol,o¡tcpl eontslnlng

ratcrl,at (fancntoU¡ hrph¡r ad DDGI&roh 1$5, o¡lld E!Ðn.
lDr¡c s¡dùaoao¡¡o gll¡ oqrrllc tÞ .llo! psrtlæ of tå.
gtrül tb.y ðcrulop f¡or tbc bagal acll¡ arÉ cøtaln¡ ln
tboll cttopl¡s!, mlrrotr¡ æt va¡pl¡Þlc-cl¡ot nñol¡¡.
Süaæoua ccllo r1¡o ?aFy noù ln r1¡c t!ô toô to Dc larg-
r¡t 1a th¡ oætral part of ûhc gleât bcro tÀqy uæsUy

sontaln a 6a¡pl p¡r.Inotle mel'cuar t'hæ8D tolc¡ c¡¡¡oot¡llt
tl¡otc la rt¡lch fettt togmcratloa har talon plaolr hat
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¡attæly l'ost thal¡l æGl'clr irr¿t thc ettÐIa¡¡ È¡r telæ o
a rrùlgular ap¡ner"auoe. In sooe gtefu tÐr e¡æù¡¡l
s¡cËaæu¡Ç orll¡ Þava ooryùetcly rllra¡rpo¡Fcaf lcavlag aa

c-trtt sllror mrrq¡i¡al b¡r berel' cclla. îhl¡ ryty Eprca

ls alffit¡ee¡ õo to th. ¡ær¡ttæ plur cüll ôôrl,s harl¡t
¡lo¡saô out Lato tl¡¡ c¡o¡ctory ôuot to forr tha eorylcto
¡to¡cttoû. Aftcr ¡etlvc eccrtlo¡Ê ¡nü orXnlolæ ú tùl¡
pr@t thþugþ tüæ rlort ûnct tato tho Þalr oü¡l of tù.
eraod,atall helr¡ nor F¡ô¡ccæl* orlle ôorolqr frot tåc

b¡cel leyar aad, tùo g¡æA agrln Þaacce t¡to îrùc ¡rsrctorl
¡ùeecr

Ëe latgs ratbor roaa a¡nof¡ll!.ê aôaccona g;lrd¡
a[ob ¿l t]psc tn tbo rq¡l ¡eo of ttrrc ltogr f¡ tDô M
al¡4llc ¡¡ll t! thr rcth ¡Ila of tba rrùÞltte cir¡ E¡/ ot
¡¡¡r rpù bo er¡ootatolt ütb ^ic afryf¡ hrllo

Dro¡c ¡nll'cl ¡tr!û3 ü¡tcb arì! Ú3oolßtcô rlttr -rr.,
pdnco e fatty ¡aclatton ¡lrleb aot¡ ¡t a lt¡brleaat for
boÊh tha brlr .a¡ tùr ¡ll¡ æ¡faso¡ lt alrs provldcr a

ntor-pæoúf¡g gtlr oÍrp ünc cplôcrrlr.
lbø srctl'on psoõclû l¡ part by tha êsocure

ooæoæ,t¡ d gl¡lúr ln tào rnrl ¡ro of tbc ög !r¡
aoaorül¡g to foatrSÐ ad p¡¡Flr (lgl¡E) a vlroæg ¡Etrcaocnt
Íl¡lðr thc blolotilorl sl¡ilfloaaoG of thl€ù ts Elnsür.

Sc ¡rÈ¡oæn¡ tle3rr f@t l8 tb nlnpls d b¡rn
frnlc¡ ¡aa c¡aal,nsd Èy ÞÊt¡s !!û lll'l'er (1926). Gry
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û¡gg¡LÞd tb gls!fu g oo@qryt aaû ocsu¡r{lg æfy at thc

tlp o'f tb¡ almlo oo to ùfcù ü¡. æ3t¡ qrtleô. ltrc¡c

antÞo¡r æggr¡tdl tbt tù¡ fìlctloa of æù glstl¡ la tìt

ntplc tleæc 1a to tsoep tho ¡Lln soft tt¡rlng lsotatlo¡ ¡¡tt
allo to g¡utcoù [t fro¡ thc a¡ltll of t'ha æro!,ng l¡rfaat.

IEETËEIIu.
fa 19+6 SpartlEg aú EæFastf rc[rcrtca that cccrlÐ

rcrc t}¡ 6fy t¡Pc otr ¡¡¡at Clrdl¡ prescnt ln tbc P3I of

tho ett¡ nnd l¡ {gr? Rtaø ed, Randrll u¡Ac a e1¡tlar eLatr

for tbc pcr of tùs alÞl¡o rat
tba t¡lE rparf l¡ c¡ob c¡3! rcforrn¡{l to t&3 belrlogr

vætnt ¡raôe of botù EtEt d' Pe3.

glnoc all focr enr ral¡ lnvcsttgatoû for ÈF¡l¡ flqDcr

Þarr¡ væt¡al enÄ tntcrrügt,tal pe¿gr of bofih rtHrs ruû ¡nr¡
eo*letcl¡r ¡læolû of hrllrr tt æe ðcsrû.d, to dll¡corer

Èthcr 66¡.t ¿6p!t¡å &l¡rur¡ 8tr8 P¡Ìegæt ln tlr¡ao ragÊoaa

ad¿ lf ro¡ to êc¡ortÞc tbr.
ticrLal ¡cotloasr 6tel$.û rith ùcætoryIln ad

¡*rlodn ttllt uc6ú for ntoroeoqÉo æd,ntlær rhlcù grwlQ

1¡ art foqr G¡Bear tbåt æarlæ lttre tås d¡"rt erat ßld¡
plrG3@tr

In tÞp paôg æ thc¡o gl¡!û'

üc¡¡a lltuatdl¡ anrrq¡ûçd Þ¡l rttpoec tt'¡msr rrt tàs ÞÊtltn



Fig. l.- Eccrine sTveat glands ln the skln of the foot pad

of a ñale !f!eþeeg$g-gg1-pé"glt. Staln H and Phloxln' X60'

A. T.S. of tubules of an eccrlne sweat gland.
B. Myoeplthelial. cells 1n the secretory tubule'
C. Ducts of the gland.
D. Connectlve tlssue of the dernls.
E. Adlpose tlssue ln the h¡podermls.

Thls section shows 1n T.S. the large dla¡neter of the
secretory tubules compared wlth that of the ducts.

Flg. 1a.- Shows a hlgher power plcture of the secretory
tubulés. the lower left hand sectlon of a tubule deplcts
myoepltheliat cells 1n trangverse sectlon, while on the
rlght they are seen ln longitudlnal vlew.
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of d.ernls anô h¡4pod.ermls. The large eoneplcuoug

s€enetory colle were lnvested. wlth cor¡¡rectlve tlssue,
whlch forned. Ê capsule ln whlch ra6ny cap1Ilary Þlood

vegsela srcre noted.. (Fts. l.). the large eecretory

colle consleteê of tall, pyranold.al celle wlth pale

sllghtly acldophlllc cytopLasm e¡rd. a elrcular nuclôug.

Arranged. arouncl the seeretory tubuler m¡ropeplthellal cells¡
wltJr thelr Long axls n¡nnlng paralle1 wlth th? tubuler were

mad.e conspfcuous by thel¡r strongly acld.ophlllc etalnl'ng

neactfon a¡rd theln small dark nucleus. fn theln contracted.

etate each of theee cells eppeared. to proJect lnto an

lnvaglnatlon ln the baae of a superllpoeed. aeenetorf, onor

Both the eecretony and tÌ¡e contractlle eleraents nested on

the basement membrane. (Flg. ta).
It wae noted. that tlre Beeretory colls changed abnrptly

to þecono ductE (ptg. 2) rhlch lnmed,lately colIed. eeve¡ral

tlnee a¡ld. thê¡' paesed, Lnto the ðermle tñrough nhleh they

travelled. ln a¡r undlr¡latlr¡B faehj,on. The ôuet wal,l

eonelstedl of two layers of cclls; the l¡mer oaeo wìarc

aubolclal¡ wlth an acld.ophltle cutlele faef.ag the SI¡BII

well-ôeflned. luuen¡ whlle the outer eclls tend.ed. to bs

flatter a¡ril to have d.ark nuelel. Followlng a eplnal

course through the ôermle tl¡€ ðucte srere eeen to enter thc

rather lrrfreguent eplclernal pcgs and tlren to coll, eeveral

tl¡cee. Thelr paseage through the MalplgÌrlan layere

lncluö,ed eeveral morc colls aften uÈrlch they entered. tha



Flg. 2.- Eccrlne eçeat glands ln the skln of the foot
pad of EfleþeeUËgg_gglp,99Uta. Staln H. and Phloxln. X180.

A. 9eorçüory tubules.
B. Basenenü membrane.
C. Duet nakLng an abrupt exlt fron thc eoilcd tubules.
D. Myoeptthella.l oe1l.
E. T.S. ducte; the llnlng aells show a cutlcle on the

lumlnal bordor,
F. Ádlpose tlssue.
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Etratuu corncu¡ wberer thougb, the lunon had. beoons flat
or ellt-lfke¡ the acÍdophll1c cutlcle eoulð EtlL]- bc

traeed. The ltnlng celts themeelves had.¡ tn tùâ externaL

layer of ttrc corneun Þgçone red.uced, to a¡¡ueleateð Equamêa.

In the pad,s of lt was obeetreð. that the

collag€n bundlles whlch forncd, thÊ hJrpode¡rnlE wÊre

practtcally oblltenated by thc d.eneely packêdl co11s ot

cee¡{.nc ereat glanÉla. Frou bctrcen the eeeretory colle thc

ôuotE nad.e thelr nay toraH,e the pcrlphery of tÏ¡c

glanÄular EaBF to reach the d,ermÍsr through vhlch they

pursued. a looee splral coutrEo a¡¡d, flaally entcnod' the

aplcce of eplðerpal pege. Seyeral eplral turzre Uc¡re mad,c

ln the stratum eplnoeum¡ beyonð whlch an u¡¡dulatlng eourse

brougbt then to thc Etratun granuloeua and, flaalty to thc

etratun eorneum. throughout lüs counee tJre llnlng cel].s

of the dtuct sall preserveô eB aelêophflle autlcle whlchr

rlth thc ðuet lteelf¡ coul.d. be tneced. only os far es thc

etratun gfanulosuu. The eeeretory tubulee n3re slalf,ar

to thoec d.esc¡rlbcd. ln IElghgESEl4.

c
@ of thie antnalr sr{ood Joneg ({921+) etaùee

mthe månnB has naEed granulan palTnr ar¡d. thnee lll-dcflnotl

lntardlgltal pad,an, a¡d. tho eole cor¡forne to the ÊaDC

patter.n.

IlrE anlpal examlned for thle lnvaetlgatlon Tsas s
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Eature fenal,e, and all the pad reglons ehorcd the preeênco

of on]'y eeerlno BwGat g1a¡rde nt¡1ch were not so cloÊely

aggregated. aÊ those 1n almtlar Bltuatlone ln Dromlea. AIsq

Ir 
-! 

f 
- 

the fnterôlgltal ped.e apPeared. to

poeaese fewer gla¡rcte than d.ldl the Yentral. pad's of both

matlus and. pes.

Ðre hietol'oglcal etrqcture of üÌreee glancte thowêd' no

varlatloa fro¡a tihat d.escrlbcdt ln tlre reporte on gPlgþS¡SE¡E

and lggg¡lg|g.
&

' Of Wooô Jones (1923) notcd

that the na¡us had nakod graaular fleglr-eoloureû palnar

areas anê only tþe u1ð-11nÊ raglon of tlre peg Eas d,evolô

of helnge

For ùÌr1s part of the stuðy nature femalce wctre useð @d.

aggta Lt was for¡nd tJnat only ecc¡r1ns eweat gland.e anc

present oD ltoD-ttalny Ekin eurfacee¡ These Gccrlü3 gla¡¡d'g

ehowed the aam€ general str¡¡etqre ancl eharaeterlsflea aa

thoee given of thc otlrer three e-nl'male¡ but elace ttre

paesage of the d.ucte thnough the keratlnlzedl }ayere could.

not be tnaccd., no iletalle of ttrla part of their eourge

ca¡r be gtvenr

GI,AND$ FOI'ND TN TIIE SKIIS OF THE TAII¡fi.

JWúDII9:DLAE¡

Of the four a¡¡tma}e lnveatlgated, only oner Trlchggunre



Flg. i.- Esertne s¡reat glande ln the bere ventral
eurface of the ta1l of Efleþ9.EEgls_gt¿tpg,9gla.

8.,T,S. of the cccrLne seoretory tubules.
B. MyoeptthellaL ccll.
C. BaEgment menbrane.
D. T.S. of duct from eccrine glands.
E. Cutlcle llnlng the duct of an eecrlno gland.
Xn. L.S. of duct of eccrlno gla.nil.
G. Connective tlssue.
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g¡peeuls, posseeseù a talL not eompletely covered wlth

halr¡ aadl so la thts caae lt wae ê'eold.ed' to exa¡nlne botlt

the halry and the nelßed akln eurfaocg.

ßICHOgURUS VTILPÞCUI.A.

Trlchosurus meana trhalry talleðF elnee to quote wooð

tn --! a--rr
Jonea Ug1{i tJre cau¿al appendage üle t}riek ar¡d buElry---

tftc ter¡nlnal Bortlon of lte ventral suÉace ls nakod' and'

prehen8lle anrl 1ts ekln le f lnely granularr very mch

llhe tbe ekln of the paln and' sole'H

$ertal eeetlone aut tÍhrough t'tre prehenslle part of the

tall of a nature naler $ê¡ê stained- wttlr haematoXylln and

pÌrIoxl,n.

Bothnakeclanðha,.rypa¡rtBweretxaml'nGd'ad.a

d,cecrlptlon of gla¡rds encountereel v111 be gl.Veno scctlong

of tlre nakeô BrehensÍle tenmlnal su¡4'ace (ftg. 3') shora¿

transvenee cuts through wlåe colls of ecertne eweat gland'e'

Tt¡eee colls tlrough not nnnerouÊ¡ w€fê arranged ln g¡poupg

aurrouÐd.cdt by a capsnJ.ar lnvestment Of Aon¡rectf've tlesuc'

tfhetr tubulan Ëa118 conslsted of tall pyramltlal Êecneüory

col.l.6 contalnlfrg a net-Llke cytoplasm and darhly stalnlng

nucleus. Acld,sI¡hl1lc ayoeplttrel'1al cells appeared'

between the pyranldlal oDea a¡rð tJre palc-lavend'er etalned

þaeemcnt nembrarr6 ql'on whlch bot,h types of cell reeted.

Durlng tJre secsttory phase of the tubule¡ the

Eyopeplthe].lalcel]'srhfch'tnthetnactlveBtagersre
aarnow and. arrsr¡geð along tbe lengùlr of t"he tubule¡
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appeÊred. to be contracted, a¡1d. tblckcneü. lbis thlekenlng

êaus€d. thcn to proJect into hollowed.-out baeee of tt¡c

ovcrlYlng Becrefory orl€e r

Ilrese secretory tubulee char¡geð abnrptly to foru tùre

ûucte whtch had. a narroEl lusen surrou!¡ded by two layers of

calls (Ptg. J.).
It wae Lever who, |n 1949t d.eecrlbed the eeerl¡re 3¡rcat

duetE of man ae belng llned wlth a ôanhly eoelnophlllc

honogeneoua ¡¡eÐÞrane or outlcle¡ rhleh he ttrought¡ ncrely

repreðcnted, the luplnal portlon of the llnlng cc]ls. $ueb

a eutlcle, perhaps lege densely etalncd'¡ wae obserrcð ln a

et raLlar sltuatlon 1¡r the cccrlne d.ucts of lE;þhgfi¡ltrEg.

(rtg. t').
After leavlng the sGcrêtory tubulee ttrc ðuctE fsllcrcd

a falrly etratght courae through thc ôernls¡ then on

enùerlng Begp of the ep1ôerB18 they rene obse¡yrved' to coll

BêYenel tlnee. lbelr passage through the gfnatun

granulosun wa3 ngrked" by tbe aeqlrlgltlon of grarrulee¡

elnllar to tlrose ln the cellB of thls sttÛtunr by the outcr

layer of ôuat oel,ls. llrle granulatlon also apPeared' to

oxtend, baek¡ to tlre d,a¡rth of ecYeral oaLler lnto the

etratug spl1oguts. A elnllar ùserçatlon wae nad'e by RinS

anô Eandell ('1947) tn thelr report on the ercat glancle of

the foot pad'e of Èhe alblno nat.

In .Enlgbg5gglg, ln lts passage through thc stratuE

corBcll!!, the cccrlne ðuct luner¡ beoane flatter ard' morc
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lrregclar Frür at tlre Eame tlne¡ the ¡1ngl3 layer of llnlng

eG1I8 retalned, the aaldtophlllc cutlclê¡

Iobttz, Eolyoke ancl Hontagna (195I+) rnalntaln t}¡at ln

buuan gland,e the Sehlff-poeltlve (acldlofùrlllc cutlcle ln

ny uatenlal) 1lntng of tlre ðuot renalne lntact througlr

the gnarrular zollc and, tfte stratun cortteurq to the eweat poF€o

fn the $E[ghgg¡lggg matenlal¡ cloue to the slcln euÉacc'

the ðuet ves surrouncted Þy keratlnlzoö cerle vhich¡ on thG

actual eunfacc, formod. a flat d,opreesÍon, rattrer tlra¡r ¡

pore, as 1n hr¡¡an skln. llre orlglBal llnlng celle Of the

d¡rot retalneô¡ êTEtr ln thc ð.epreeecå area, a falnt etalnlng

of the lr¡aLnal bord'er.

Theabovedcecrlpttonofoccrl.neôuctslntlra

pral¡engll,e nalecl portion of thte phaLangerf g talI eeeme to

be |n full agreonent rith the corrtentlon of Plnkr¡e (1959)

anô 1ater of Lobltz, Eolyoke ar¡d, ü[ontagns U954) tfrat

Hthe epldermal eeerlne eweat ðueù ls a norphoLoglo ancl

þ1olo8Ë'oentltyH-t}tet|entltyüreferetotheeln8ile].ayor
of llnlng eell's.

TIMIIÀTRYP@.
In the tDore euperf!.clal part of tlre cternle, emall balre'

ln groups of threc to foun¡ were presont; aoet of theec

groupB ïyeFe aoeonpanleê by enall scbaceous append'ageB lhloh

ôleplaygôthcusualboloorlnecharracùe¡rlstloel
Itre bulbs of large hairs, ln gloupe of two to f,our

appeared' at short lntervale ln the louer part of tJre

clarnla. D€9P to theee large halr bulber at the d'erno-
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h¡r¡¡oðerme! bor.r[cr, apocrlno tubuleE çrlth thc uaual

qyìoeplthellal tnvostnents rere obserod.

flreae apocrlne tubrrles ô1c¡'14¡red vs'rlons stages of

sÊcretot1r actlvlty¡ thelr ôr¡cts poagcescdt the usual tto'

ccll-Ieïcnod. walLr rrltÌt an acldophlllc outlole plregent on

thc luralnal Eurface of the lrurer o€lls. Tl¡eee ducts

apparantty openedl tnto the plloagbaeeous lnvaglnatlon of

ÊÌrc large halrs sltuated supe1:ftclal to thclr Êegrcto¡$r

cot.lg.

@.
llho entire su¡1f,ace of tt¡e long elGnd.er prehsngll-e

ta1l of theee anlsale le covercê with halre. Tso pleces

of ta|l Uere lnvestlgated,, one cloee to thc bodlyr tlre

other nearer to the tlp. Slnee no nakocl alC[n FaE pPêos¡rtt

no eccrlne gtarrile Fero obee¡FGd'.

Í[e very halry Eurface whloh conprlesd about aevon

elghthe of the tall ets:ln¡ Èoweû wlthln tlæ ôcrmle¡ g¡!¡oupa

( ttrree to four) of amll halm. Eaeh grtoup weË eupplleû

rltl¡ a staåIl Bsbeocous apper¡d.ag€. lttro large lratr bulbs

usuåIly appea¡:.ed slngÈy snð Y€re preBent, 8oln€tlBes

supeÉlclal to¡ and. Bogetlmes d.eep to tho g¡oupcô halra.

llreae large halre rcre thought to be as3oclatedl wtth tha

ßore dlceply placed, apoc¡rlne srcat glanô co1l8 rhlch ehoroû

botù s6er6tory and. non-Eeerctory phaeeer lfhc less halry

ycnüral Buúaeo shorcd thc BaEe charaeterlstles aÊ tbo

yêry halry sêYen elghtùrsr thongh Ylth fc;er hatr folllcLeg.
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scctlone of the eEsll tlp of the tal} dlEplayad, no d'cparturc

fson thc gcncral pattern, alneady outllned¡ clcQpt t'hat

there trero fcucr halr bulbe anct ratfrer Bo¡?c apoarl¡re glar¿e

prêsent.

@.
Accordtlng to wooö Jonea ( 19241 the talI of thle

nareuplal le coupanat'lvely ehort argl elothedl wltJt flnc

ratÌ¡er etlff halnsr d.arlc coloureô d.oreal.ly and pale

ventrally. Bencath tho short b¡rletle halre ls a soft but

rather scarity und.crñ¡n.

Ilre a¡rlnal lnveetlgatect for thle atudy Taa a naturc

fcmalc. @, the tall no na"lced. eroag w6re preaent and' no

eeerlne gl¡uås wero obsellved, ln the nlcroeoopleal sectlotss

cxsnlncd'.Ast,lreappoarancaanôdcecrlptlonoftheapocrlne
glancte glven for the h¡lry surfaec of boùlr S¡ÍSÞ9'ggS¡g anû

Ð.EgElg;lS are ao slnLlar to t"hat of lh&lgglt notrlrlne;

furttrer ull]' þe sald. of tl¡e latter anins'I.

'.f
Aeco¡d"lng to 1too¿t .Tonee (f93$,) the Ekln eoverlng ùhc

talL l,s gcaly. Ihe aalaal usgd, here rae a mature malct

the tall Eag ehort (r.2 eme.). gma11 aü lte base, lt

lncreagecl ln glrth towar€.s !.te nl'd-eeetlon and graduall'y

tapered, agal.n to lts t1p. Ttrle apperdage wae unifornly

eoyerod. wlth short fine hatre rù1eh c¡tcndadl' rleht to tha
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alleÞtlyf,lattgredl'tlpollorogcoplcaloraalnetlonsYêr¡a
pad.e of a ehort length cut fron the thlck F!ö-EGGù1on¡

ae rell as sone ta&en fron t'he ternlnal part.

lftre tall of EBllÌrþgn¡l¡ was entlrely halry¡ ¡1o ecerlnc

glandts were obgerved and. only the hal¡r-aeeoclateð. apocrlne

lwsat gla¡rd.s, 1n Yarloue etages of sccretory aeülvlty¡ YeB!

prcsent. lheae gland.s appearedr 1n every wayr elpllar to

thoee of thc other anlnale a1¡FeailJr ðcsorlbcô.

gUffEARY otr ArÃ FOIIR ÁIÍrXAlfl.

Of the four nareuplsle lnvaetlgated three poÊaesaeð' a

tall whletr vaa conpLetely clot'hcd' wltJr halrg' .lELgþgEg¡lE

dllffe¡rcdt fron tl¡eee three ln havlng a prehenslle append'agc

rhlch tae eoYereð wltlt balre axcept on the ventral gurfacc

of lts terninaJ. Part.
trs hlreute eurrfacos of all fou¡ ar¡lnaIe exhlbltcd' thc

p¡lesense of apocnÍne tr¡bules fn the bo¡"d'cn neglon þetwen

dle¡rmls ancl hy¡rod,crnls. Tb,eee tubuLee posscsscô the uBu81

nyoepltùalla] !.nveetnents and, wore Ín va¡rlous stageo of

eccrctory actlvlty. In aitdllülon, ohanacterletlc soþeecoug

glanÄe aceou¡ranled. tùe groups of saalL haLra rhlah occuplcü

a n|ô posltloa ln the dterruls. l$o eecrlne gta¡A.a vÊre

prceent Ln the balry aurfaeoe¡ but tùrc nakscl tcrnlnaL

ventrsl reglon of th.e tall of

poesegscd. ecc¡'!.ne etn¡ctures elnllar to thoge occurrl¡rg on

tü¡o ver¡tnal padta of narurs and. pcs of tlrle anlaal. fbere
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Wû¡re no apoerlne tubulee here slnee tlre skln eulface was

devold. of halrs.

IEX&@IIç:f,!9E.

All theee areas have halrs whlch are accompanleð by

sebaeeoue glanðs a¡r{ 1n the ce6e of large halrs t þy both

seÞacooue and apoerlne.

Howeverr Cooper (tgBO -) tn rrrs etucly of Dae¡rpus

noveaclnta, notes that the hairs are few ln nuniber a¡rd' that

one sudordferous and one or tso eebaeeoua gl.ade ane found'

ln oonJunctlon wltih each hatr folllcle.

Dueztsn ('lgZr+) forrnCl th.at ln sbeep tJre eveat (apocrtne)

gland.e are alwa¡rs aggaclated. vlth halr folllcleer but

apparontly he ôttl not Eê¡¡ttoa the prao6nc€ on abeen€a of

the sebaseons vartetY.

carter and Doçlrns ( 19fu) reported. thst ln cattle each

halr folllole ls aeeociateê wltlr an apocrlne as weII aa a

sebae¿oua g]'ard.

Dstatls of ttroee hatry argagr wtrf.ch |n ns¡y rann¿l'e

arc more epec1al1s6ôr eueh as the sternal ar¡d ùhe

lntersoapular arc r€Portcdl undcr ee¡laraùe heatllnge ln thle

p9pêFr

rIaumals 
1,tu" 

*" only cLaes of vertebratee whlch

posscse hafrs..'-'l|ro hatrs of each nan¡ngl have pccullar*tlæ

of thclr olrlo Even ln the seme a¡rlpal the pelage nay be

cou¡roseü. of gtrtklngly cllfferent halrs. Acconcllng to thelr
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elz¡- at1t rt81ê1ty, halns are Srouped ae coarêG or flns.

Coerse halns aro aleo lrnown as gualË. halrsr top halre or

o?erhalrsi"'Flne halre lneluêc thoee of fu¡rt uÈltclt are tho

flae snd' ehort r¡nderrhalrs.n (xonteg¡r¡ 1956)'

aÌI fq¡Ii EslrEuplals are Lncluclcd. ln the followlng

tabulatcdt êcscrlptloa of the Elze and' poaltlon of Ìralre

and glanct6 pr6s6llt !n thoee areag nentloaOct ln tJre

aÞovc head.lng.

)

a

@.
BICHOSUEIIS ftIræn(}Uf,¡' (naürre nal'c)

Egl¡g.IÊI€ebutbeaeeoclateôrlthapoorlnecolls
appearadatt-lrelowenbord,erofthed'ernie.
tore auBenflelal þu1be of enåller halrs

ooeumect ln groups of tJtrae to four¡ e1.1

nenbensofag:soupenerged'tlrroughtheaaEG
porer SebaEaoue appenåageo w6re preecnt

srolûrô th.e groul¡.

@. Han¡r had, a vlôa lunen¡ othere

forncdaDarFoüeaoretorytubu].ewhldrrtn
parallel,tot'lrelargehalrbulb.Ðraduotc
o¡reaeð lnto t&o Btlo-acbaeoous eanals of tJ'roec

halne. lilyoeplttrellal esLlE rore praecnt anû

EÂnJr gl.anðs rfcre !.n thc aeorctor¡l pbesc'
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Sebeceoue s].a¡d.s. These oceurred aE snaLl aggregatlona

arou¡d'groupeofsna].lerhalrfollle1eelnthe
uBper Part of thc cle¡'mle '

DROffiCLA CONCIwR¡ ( nature f emale ) "

EÊiLfE,. Fine¡ elng1e or ln groups of two to three

halre¡ occurreð at t'he Jnnctlon of tJre

clermls anil h¡loclermle.

@ occurred' at wJ'clcly separated'

intervaLe ln the hy¡roclernls' The gl'and's

were eltuEted. ðeep to a halr folllcle lnto

whlct¡ the ôuet openeô. Searetory celle

ehowed a wlôe lunen¡ the cluet a narrow olr€¡

WoepltÌre1la1 ccl'le 'u¡ere present ln tho

eecretorY Part of the tuÞu1e'

@ occurreô ae snal-L groupeð'

append.ages of slngle halrs or groups of

halre (two üo threo).

@. (mature female)

EEUg occurreð aB e e1n81ê large guard. halr wltlt

snaller halrg ln groupa (elx to cl&t)'

@ aPPearcd' aB a alr€l,e tubule

aEsocfatcdt rlth ttre guarcl-halr epall-halr

grouplas o
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@. Ve¡Tr enall Eebaccoue append'age8

toro aasoclatadt wlttr both ema]'I end' guar{

halre.

)

Eg,t¡g ttnc flne anô appearcd' Ín groups of three to

f,our¡ vêry few slDglc halre uore preeent'

@. A few tubulee aPPeared' at

lrrfregueent lnterale at the d'eep dlernal

level.Ttrelrta].lpalecellewcrelnü}¡e
eccnctory phaee aad, nJroeplthellaL celle

rrs¡r'e preeent. Fo ðucte leadlng to a halr

oanaL werc lðøntlflcð.

@. VerY small aPpenôages aPPeareû

rlth analt hair glroups only and' not ritJx

sl4glo halrg.

Â[trIil4.
ÍRrCHg$fRtS ru.PBCULA. (uature fernale )

Eglff la*ger than tlrose ln t'te g¡roln regf'on rerê

preecnt at n1ð-ùcrÐ41 lcvol. gtvGra]. snrl.l.

halrs sufrou¡dcd. eaeh l.ange oIIêr

@. l[b,e tubulee oecurrccl fa1rLü

frequently aseoclatcû wlth halr groupe at

slô-ôcrm¡l lcvs]'' Tb'e Èubulee aollcd

Ecreral tlnse a¡rð vere ln tùc eacrefoly

pbaee, $roeplthcüal cella ue¡o preecnù'
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@. Iarge gland'e tsere attae'lradl Èo

eoara€ halrs whl],e snall halre hadt on].y

a snsLl aggregatÍon.

@. (Yonng natnre femalc)

Eg¡LEg. Bulbe of flne halre appeareê ln thc

ffilod.ernle¡ the halre EGre ln eeparate

folllclea ln groupB of two to slx' Thc

bulbg of the Ycry fev elngx'e halre wcrs

eltuated. cteep ln the d'errn1s. More

superflclal.ly pLacect bulbs beloaged' to very

ffne haLrE whlch oceurred' two to tlrree ln

the sane fol],lc].o.

@.4yoeplthe]'talcellsu/grepresentln
ürese tubules from whlctr the ôucte openedl lnto

ti¡e eanal of 1a¡€er deeply p].aceõ' halre' Algo

an occeslonsl apoerlne dtuct opened' lnto the

pllo-eebac€ous canal of a anelt auperflcia1

hair Just below the entra¡ree of a eeÞaccouE

cluct (üontagna a¡ld Harrlson 1957)'

@. spall aggregptlone were packcd'

tlehtly arou¡d. tlre groups of flne halr

follleles ( two to slx). Here only tJtc

oluetereofflnehalrgæÀrotlnðlvldlual
halrs poaesEscd. eebaceous Qpenð'a$e8r
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lItfllI^ACrB OBESULUS. ( rnature fena].e)

Eg¡fIE' A slng1c J.arge g¡arcl halr occurre'l ln a group

wlth elx to seYen flne lralrs'

@. Îubules appeared at frequent

lnte¡ryal,e ln the ileepeet part of the d'cruls'

but no duot was traeeü to lts cleetlnatlon'

Seþaceoueelsnd'gr€reattechedtothelargehalre¡
the fLno oneÊ¡ posseascd onl.y a ernalJ' eebaceous

aggregatlon.

[g;lgs. fltege rere ama1l aad' occurred' two to tJrree 1B a

group Ln the superflelal d'erusl layer Þut hadl

no geÞaccoue apBond'agee' Bulbs of elngf'e

ellghtly larger halrs Tere plaoed' elther

ouperflclal' or d'eep to the bulbs of thc

enall oneg.

@. These falrly l-arge tr¡buIes frequentlJr

lntÏresccretoryphase'Ìvereettuated'ð'eepto
the halr bulbe. !Íyogpithella]. celle were

were snaIl and. attachecl to thc largo

SE9IE

TRIGÍîOSURUS YLLPnCULA' 
(matune fenale )'

ü3;i¡Ê. The cteeply eltuated' bulbe tenôed' to oecur ln
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8loups (four to slr) ' Vetty ena].l halrs rlth

bulbelntheerr¡lerflolaldlermallaycroccu¡r¡rcd,
ln grouPs (three to elx)'

Apocrlne qlanêa. Tbe tubulee B¡ere vld.ely ee¡larated'

snd.agBoclatedlrlthtlredlcoplyeltuataclhalr
groups. Tt¡e clonggtedl tubulee ran Barsllel

to tho halr folllcloe.

@. Theee aggregaüea acconpa¡¡leê verìy

eeall.superflclalhalrbulbe'Ttrcglarúa'
ehlefþ ln ühe early aecretorãr phace¡ foractl

olugtersaroundgroupgratlrertÙra¡rarou¡rd'

lnðlvlclual halre.

@. (Yq¡ns nature fenal.e)

f¡f¡g were flne a¡rd' arrangeet tn lrregularly plaeeð

groups of three to four¡ thal'r Èulþs aBpearcð'

ln the lowcr Part of tTle d'erml¡'

@. llho elngle tarbut.ee appeanedl' at

faf.rly closc fnte¡'vale ln the nost superflelal

layer of ttre ffiloil'ermls¡ rrear to bulbs mrt

ûcepty eltuated' ln the ü,crrolg'

@gurround.ed'eachhat¡rfo}llclewhcther
gnowlng Blngly o¡r 1n groupg of thrcc to foun'

)

UÊl¡g were generally flne and' appeared' ln groups of
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thrcctofourwlürtJrclrbulbslntheuppê!
part of the dlenmls.

@. $llth seah halr giroup one apoorlnc

tr¡br¡le'aaagSoclated',tlrleopeaaôlntotl¡c
folllclcofthegroup.WocpltJrelta]'ccl]-e
Í6re Preeent ln t'lre tubul'c'

soÞaeeoua qland.s aurrouncled, cacfr flne halr of the

group.

SXINÍHOpgrs cRAgslc.åItDATA, (nature rnalc).

Eg|¡g. suÊll balre ln groups of two to thrca end'

rtclely eepamted' mcdll'un-s1sed' halr Èulbe

appearct, ln lovor pant of the d'ernls'

@. Sone apocriae tuÞulea opæcd' lnto

the halr oanal of eaeh one of the larger

halrs Just belos the entrar¡ae of thE

acbaceous glaaÄ.

@. SnSlI append'agee gurrou¡rd'cdl tlro

grþups of snå].l halreo

.flGB9iElr.
a

$¡¡lEg. Eae}r large elr¡gle hal.r fotltrcl'c, sot fatrly
d¿cp ln the ôermls YaB suryounðeô Þy thrcc to

f,our Ensl].er groupodl foll1cl,e¡o
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@ æ!ËÉr¿ fæeæt¡'y Étb tà¡ l¡¡rr
üilDot btsrt Ët dllgùtly oofltû tü¡hl.. tE!
rttß¡þû aÙ &c Ù¡¡r oú tüt l¡üf,p Èslr
foùllslæ. tbà tlf¡¡try âGfGsÈflio c¡ûotn+l

reuto¡¡¡g ct¡'tt ¡3¡r! ¡urdú rltb 4loqÉtùol-
lrl dd¡. l}o palo-gtel¡:lng æelæ¡ otr tÛ
æret€Gt orAlr lllrplr¡rd Hmncnr g.rll
ùrrmtt¡ grelmlör fbc {ffi uæ{D ae¡æ d
:Èr:lgbtr &Y ¡æeIIY ætùilû a f¡tlo-
aÊaeæua lærgln¡tloû Fet Ùe,Lor tbô ¡ædt' d
th¡ q¡ldþrdrr

. (nEsc nl'r).
I¡tEr fu rw súI fol'ltalû¡ ræâ plgß.at f¡trty

aloæ toætãæ.

@ Ilæo srtÌÈ'ôærRt.
såræ¡åJfl.gtr tGrrc prerrut a¡ rnll sppøsgtl

d ¡m ú tþ stl l¡al't¡o

.WæIr
I r Hrlr¡ üllLt tn rt¡¡ frtn ftnt oc anll to tr¡¡¡lf ar

Go.¡lll¡ oA oOø¡rrô ¡ltl[æ rlnll¡r æ la lpro{plo

2. Ðll DulÞ¡ ú f.lgl ùclll É¡fù ¡m¡llly osca¡rrâ

¡r¡glf rær t@l rt tb þottffi d alæd,r d
htþûAõür.
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3. tr¡,fcr brtr ÙnDr FßÊ !ñrl¡t Prcsæt ta Ð
rnæü s{rrr oû $5 ôæú¡ ür¡c tht âo€tt's l¡ 3lw¡to'

4' rt no nÊtÐd th? Þolb ¡Ôtæ3 rg[l.GFttog* aú

epoortu tËurc¡ Ütfrt ¡¡¡oelrtût rûtù rlrc droplr

cq¡rrg, Dâtñlr üú,:¡. üf¡r th ¡ùaær r8gHÊtt@

IlÊfìt plææt 
'1tù 

tùc tür:rgc æpc¡frclel GÐ8e

fr1s tltúl¡g le' ta æao¡A ÉÈ tùa ðreÉptlæ effru

by Eoüri,g,æ rd Eüüy (r*t¡) t¡ ülÛh thty mt¡b:rs

tbtt LD tb rltr * G
æÛ¡rl t}dü.:ltcl. hâr üoË a ¡Ôlæ¡ 3¡¡¡l t dos-

lf¡r'ssglsüûe¡oooúrfuûtt'tbttrùl¡'cæaù
lrù€ü¡¡, cluter bcr r tårm¡ É¡s GLrr

5. Þfü¡altdf orllr ül¡r ÉrÜ olrarl¡ tÚæ ffi

$oaF!æ 3d¡' ürG 't,ß tto ælGtû|;'?l nùerr¡ rtr

ö¡olruattæ alro nôâ t¡l Þteg6 119/l) úo ol¡tn
tü.t thtt arÊ EqFt rpuut úü tùa ætt¡¡tlq t¡ t¡ll'

6. FlrloÉaa rtal¡d costtæ¡ tæt¡at ô tù¡t ûæ

æoErtm cotlr Ëüe ttr tb. 3rstl;tôly ¡ùÚG tùc

Þaæt gþ¡rm rs r¡å5l mû ¡a¡ olrrl¡
üt¡bll.Ë.IlEl'Ëælâ3ælt!Üærtfl¡tEÊ
tu lm É&r tùr Ëa¡æû ærÛ¡æ rrf, tü¡
tú üfßsfù to 1ûæ31lBt¡
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@
ISE9DSSEI9E

ElnccForrt(19'LI)hadtnoteêthatgomeeortofeternÊl
or pcctoral gland le of frequent ocgllraBncs ln marsuplals¡

scrtal sceÈlons $ËrG nad.c through the akln of thla reglon

oftJ¡efourmarauplaleuee6'forÙhlslnveetlgatlon.
IÍç,ICHOSüRUS VIIÞPECUI^A.

Bothnaleand'females¡leclnenawcreoxanlncd''thc

partlcularareabelngt}¡etr31g¡rgularpectoralpatehof
brornlsh yellor halfg¡ tlhle pateh le largen ln the malc

than ln tbe fcPrlc.
tbeegctloneofbottrnalca¡rdfemale¡acVealeda¡¡

eplclernlsofellghtlYetreaterthlc}meea(tnreetofoun
ccllsð.cep)ü.aneleelherQonthEboðYe¡råaðernleEgny
tlnee thleker t"han thè ø¡rlôernle'

Halne,bot,}rggardla¡rd.anallwerepresenù:tlreenf,Il

varletyoceurreôlnelustenEoftlrreetofourand'wcre
frequentlyaeaoclateðrlt}raelnglecllscreteguarÔhalr
wfth whlch a aebaeeou8 appenclage raB plreeent' At the BeBc

].cvel,thatle,lntheupJ)erpartof,tbc<ternlseebaccoue
aggrcsattonEeurroul}dleclth¿group8ofanal]'halre1th16

enolrelerngntappearcôtobearor¡¡d.thegnoup:rathcrthan

arounÄ l¡illv1dlual Ìralm. Tho þulÞe of eone s1n81c fai'rly

large halre appeared' ln tho d'ce¡reet part of the ôcrmle¡

theec ;Gre lrregularlY grouPeð.
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ApoerlrrcsgcrêtorytubuleaoccurrcÕatfalrlyvldlc

butregularlnterralsrânôô:[d.notappeartobeasÊoef'etGð
wlth tralr folllcles of any paptlcular sLza of poEltlott. lIbC

eccretory tuÞulea gave sil.d.Ênec of botlr socretory anð

post-Becrctory phaaeø: t}re aeldloptrlllc nyoø¡llthetlal cclle¡

aausual¡W€fGmuchEorËpronlnerrttnthosetuÞulaEvhlah

Ícre ln the soenatory Ph¡aË'

gktnfronnaüurefenales'altÌroughtheyellou-þPoÍtl

patolrwaBEol].ôcvolopcð¡ôld.note]ùlbltapocrlrre
tubulcgorsebeocouEglsa¿gofpartleularlylargcalzc.

I!.croseoplc exaaln'atlon of ek;ln fron e elnllar

reglon ln nales, rgveelcd, that çtrllo the arm¡rgeænt of

halrsçasElnllartot,hstlnf,emales,bothgebaceoucend'
apocnlna tubulcs ïcrc Largcr and none actlve ln appeal&flc€o

[boso apocrlnc tr¡bulss that tre!¡G ln ttre Eocrebofäl' phago

cxlrlblteô cytoplasnlc blcÞa protnrÀlng tnto the lunen'

but t¡c cryatals ncntloncô Þy Boll:i$;er and' Hsrdty (tg4+)' 
'

rctrc noù ùgerveð ln nty natorlrl ' ltl¡e greater etze of

both apoortne and. ecbaseous SlandB 1n tJ¡e nalc Trlohoeun¡c

guggeetEanoriÊsBcclallzcôglanüu].aracttvttylnttr¡ls

Flglonand'onethatlgrel'ated.totheecn¡al¡¡atur|.ty
af the malc.

According to Eol'l:íg,er a¡rô Earqty (f 9l{4) a stcrnal

rcgl'onctraraaterl'eett'Þytargea¡röaetlvegJ'ard,aaaggllas

ooloursô ha!,rs¡ had eo fer¡ Deen four¡ll on19 ln .IE;lghglurBt

g¡fpgç¡¿Ê¡ ttrougtr Bcetdta¡t (1s8?) ðceerlbcô' a glanðurar
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patoh ln tbc nareupla1 badGô ant-oater (Xffn¡¡gþl¡ft

fg¡gJlg¡g). ltble anlnal Eas agaln lnveetlgatec!' by Fo¡'dl

(1gtl+, rbo noted, an lncreaae ln thc el¡o of tl¡e acbsecoug

arrÄaBoerlnegla¡rüsrþutêldlnotagreerlthDcd'clarrit(1887)

tt¡atagrandularmaasundcrt}rgôcmalæge]'abclongcdtto
thc Eategory d sternal g]'andß' By tlgsectlon anå

mleroeoop!'ecxanlnatlonFor{pnoveôthstthlsgl.andhlar
aubetaneewaBerrextcnelonoftheantaalta$rbnanÄlbulaþ

eallvary glancl' anð' tn no sense a ekln glan¿'

Uy exanlnatlon of botl¡ eexea of ttra otl¡er tl¡rca

nareuplala,Drynj.c,laconglnne¡!l|hy].aolsobesulue,and.
ræcrÞIe0 no partlcular enlargentÉ

orspcalallzatlonoftheeebaceousglanûaoft"hestelÐ¡I
reglonrwrllcha]'eodldlnotcrhlbltarry}ralrco1.6:[ratlon-
tilroustrt,tree¡lldlcrnlsaactûgrptawereEonørlratthlckcnoð.

Horcver, lrr Eg|E¡bgn¡lg onlyr ecrlal ecotlons nevealcd'

ttrcpresencGlfaoEeglanÂaubetan€eðcep't'othe

eì¡Þeutaneoug atrlateü ur¡ec]'e" Thls gLanð' was eo!ftowhat

eln''lartotheBarotldleltuatedbcrrcgtJrtï}¡eaxterrrel
auðlto¡rycenel.tl¡cetronSlYacld,ophÍIlooeIler¡hlctl
fo¡ucêthcrall'oftjplntcrlobularðuataa¡rðtbcaclnar
ecl.lgfll]'edrl.thconeplcuouagrarrul,eeauggegtedltlraùe

sellvaryratl¡ert}¡a¡raeklne]'¡nd'waaproeentôeepto
tÏrlssterr¡gl¡ugloDrForBurf¡o8e8ofcou¡larleon.and.
vcr.tflcatlonscetlons'erealsonad.eoft.}reparotlðglenû
of Trlcb.oeuma.
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ISBqDESJf,I9E.

fre lnterBsapular gland le constal.rt ln all mÊm¡nalBt

and. ln Na¡Ì ls probably the bomolo8ue of the Eo-callea

n¡tbes¡atlng glanû, of noûante. (fnsffs 1927).

Bonnot (f gOe) deecrlÞedl the glanû ln both htrnea

oaibryo nqd. aôult as a pal'nað organ Yery lrmgular 1n ahapc

but dloflnlto ln øutIlnc, eltueteô on the ehoulðer or or tbC

eldtc of ttre neek.

.Elrsê&f .

tsxanlnatlon of the lnteracapular a¡d' lov;er baek reglons

ofallfourmareuplalsfat'Icötoû1Ea1o8ê¡elther
Eaeroacopleally or Eloroaeoplca}ly any dteflnlte ofeÙ

glandtularF tlaauc ln at'I but .9El&lù9nÊÅ8.

fn.EElSh¡EnEts aDd. DfgEþfg tl¡c lryt¡oðerm1e ooneletGô

ofadceplayenofaû:lpoeetiasucsnðtùIledldlnotcxtend'
bencath ttre ô.snnal n¡sola to pnoôucc wl¡,at sould' be aallGö

a Éfaù gl'arú.Ë.

Hovcvcr ln Sf;l$91¡ a fal'rly tht'ck aålpoee layer

ea¡nratoü thc dternle fron thc und,erLyLng Etrlatcô m¡sol'er

but tlrls tlaeEc ms rot aneapaulatcdt ard, drlü not Brceant

thc featurce of a hlbernatlng gl.anô'

In .Êgl¡!!g¡lg, baüwaen t'hc lnner borrler of t"lro ðernla

ancl tJre etrlatedl Elreol0 0f the baok a E¡84 of fatty tleeua

appcareô. llhlg aPea vas only relatlvcly wc1l vageqlaÉllaôt
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the oaBlLlar'¡r networks baing fcr' ühc naln vesscls tcrc

son€ 88e11 arterlce. Íhlg pf'cea of tlesue wae not

obacryeô 1n elther tÌre fresh or ùhe flxcdl eonû1t10n a¡ú

ltspreaencenoted'onlylntheeenlalecctlons.Itvag
dlfflculttodleclôcwhetlrerthlsfattyat|learasotlËllnary
aôlpoeetl,esueorurlratherltehoulð'belncludl'edl.lnthc
category of Ëfat glanôBs. An appanent conncatlve tlseuc

eapeuleeeparated'ltfrontheôermcltleguc¡butonltg
d,eeper aepcct lt appearcdl to abut ðlroctly on to tlra

etüÊatcð, Blrgelc rlthout tTre lntervantl0n of any cor¡nsatlvc

tlseue, Harur ¡¡aet cella were noteÖ' thcee appeartô chlefly

!.nrelatlontothoseoc].leghlcheoatalncð'gn¡llfatty
ô.roplets, tlre rest Þelng 64Dty csll envclopes¡ t'he fat

havlng þcen removað ðurlng the pra¡laratLon'

Aceorûlng to Shattock (f9o9) there are two fornc d

aðlr:oee tlseue. üe of theae arlses f,ron a ôepoeltl'on of

fatlnorrölnarycon¡rectlvctleeueeells¡tbcfatthougþ
d'cpoeltad.atflrstlnüroBloteeverrtuallycoalcgecalntoa
alngleepherc.Tlteotl¡erlsaonflned'toBartlcularÊFGag¡
thefatbglrrgûepoeltedl'lndtlaorctcdroBletearrilrenalnlrrg
gorafornwÏrlehh!.sto]'ogtcallya]-llcetheocl'lgroupFto

thoseofaûuet]'caggl'and'.Evcnt,lrlstypeoffatnay
cventually þe rø¡rlaoeô by tbe ondllnary varlety'

Follovlngthle].lneofargt¡nent,thefaûtytleeucund¡4|
aonslctsratlsn ln Enlglùnne¡lg 1e prolrably ¡rot the o¡ülns¡T

adjpose t¡ru>c.
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rEIElDESflgü.
EtreshaBeal¡dl'd'evelo¡lnantoftlrenareuplunorpoucl¡

ar¡d. tl¡e n¡nbêp of nlBples wlthln lt varlo8 fron rylcles to

8BGG1C8.

In Trlchoeums vJ¡lpecula ttre poUctr ls rcII dlcvelopcû

tr 
-r+râ *ha anc fo¡ruarûg. Thls(tonea 192ü), rith the opønlng d'lreetcô

author dcgcrlbee the Bouoh of DrontcLa conclnna as beln8;

of ttre ehape of a eonventloaal heart¡ the oponlng belng at

tlre a¡rterlor end.¡ rhlle two lateral crctC¡Slone lte88 fol]|rart

to tlre eloe of the Þodly ln front of the lege. Thc nlppres

ar€ 31x ln rru¡iber.

rn!&:zlFc!.eobcq¡¡l.qgthepouolrq'ausdtor¡lwarllsand'tl¡e

elgt¡t nfBpl.ee alqe å*afigcdt 1n an lneonpleüe cl¡rolc (Joneg

1e2f,).

Aeeorù1ng to Gnaesc (1955) the fenaX'ee of tplg!ÞgrylE

c¡aeglqaud.åtgrtrlctrctorrgthavctEar8uplrrn,exlrlbltarounû'

the base of eacÏr nlpplc ( trrey nulùer two to ten) a clroular

outa¡reoue foldL fornlaS a ft¡rnel whlch elîcl'rclae the hcad of

tJr.e young when atteehcð to the nlpplc'

cÌwtn (f gr9-l84?) states tÌ¡at the nj'pple ln al'I

nareuplallalsl4¡erforateattbeoeatrreend,themlll
cxr¡d.ee fron elx to ton nlnute orlflcee arran8cô aroundl tlre

tp('!Ë.IberrlpplelncrcaseelnglgerltåtJragrowthofthc
Ea@arY foetug atteehcd to 1t '
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13Le narauBlal tsennary gls¡cl te regarcleð aE havln8;

tJre eatrÊ cBaerrtlal strueture aB that of o¡"'ctlnary laan¡nalt'

ftre epeolnens Of examLned for

tthls pspeI" dllapLaycd a t¡nre raareuplum forncd' fron a fol'tl of

tlre skln approd.nately flve QIrEo long. It ras Senerally

hatry but falrly f¡see of halns ln t}¡e I'mneðlate vlclnlty

of the n!,ppLee a¡rô enootlr on tl¡eee pnojcetlons thcasal'ves'

I?o aarunary gland.er o3¿ oI¡ cactr afûe of t'lre nl(þltner 8t

lruulnal level¡ OCCtLIlred, ag elongated. sÈnraturee

(4 x 1.5 cng. ) Just boneath the akln;

ltsonlppleswereattached,oneoneaclrelôei

.ua&,si!I&l[Ë.

Hlcnoscoplo sranlnatlon¡ by serLal seetlonEr of ar98B

unrelateð to tlre nipplce reveal'od. an eptt'hcllun c}lgbtlY

corrrlfld a¡rd elx to elgt¡t Layera doeB' In the lower tro

or ttrnoe layere of t'Ì¡e Halpigþlan reglon the nuoLel were

eet perperrd,:t cular to thc basement nenbra¡re.

Tlhc dernlsr ¡lx to elght tlnee d.eeper tlhan the

e¡rlclermle consleted of¡ la lts upper part, lrre€¡rlarly

roven eollageu Þunctles. The lower pat}t¡ tn drldt the

oollagen was nore loossly arra¡rgad,, eontâtncû the fol}le}eE

of a fsv eoarae halrs rhleh opcncd' onto the slßl'n guÍfasc'

At tùre upper deroal lwel eogsvhat gmII ecbaccoua glanÀa

openeô by ahort dluete tnto txre pllo-ãêbasêonÊ eanÊl of

each coarac halr.
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@.
Ae nGntl0nedt ln the brlef lntroðuctl0n to thle aeetl0nt

tbe nannary gla¡rd. ts sl¡ellar ln Stn¡ctu¡re to those of

orcllrrarynammala,lnconseqlronc€onlytl¡educteanðnlpBle

reglonwhlat¡ahorsoBedlfferencesrlllbeücearlÞeð.

lnre lntr.alobulan clucts hacl a vld.e lumen up to flvc or 81x

tlæ¡ greater than tl¡at of tire eecretory ac1nl ' The rallB

conelsted'oftwotothreelaycreofcel]'e,tlrolnrrermost
tendlng to have thetr nuclel elongatect anct parallel to the

Iunlnal surf,aoe whleh appearcd, to have a thln aclclophlllc

eutlcle. Tlre nuelel of the outen layer of ce].ls had'

thelr nuclel ôleposed, parrallel to tire Ier¡gt,tr of the ôuet.

llyoeplthellal eells Eere presant outsld'e tlre eeoretory ones'

Thelntenlobularduetewtrl.chwêrceurround'eðgltha

thlckbanðofcorurectlvet,lesuehaclawld,elr¡regular
Iuuen. TÙre ôuct qralIs eonelstecl of two layers of cel1e¡

the 1n¡rer ones betng ehort colusrar. MJroepltheLlal cells

formed an extern¡I lnveetnent for the duct'

TIíEHIPPI.EraBathlnelorrgated.atnrcture,ltesurface
eovcDcðylt'hsquanougslleÈrtlycorzrlflda¡llthellunrfl¡c
lnternsl gtrona consleted of ¡rather flne, falrly d'eneely

yoven con¡lecttvc tlesue ln whleh'snooth nuecle cells

tcnðedttoronparalleltothelongaxleofthenlBple.
[llhat $fere proDably elongateô laatlfe¡rous elnuseE oCcuplcdl

thel.e¡¡gt}roftheslenð'ernlpple.llhealnuewallconelgt¿d'
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of two to three layers of colunnar ceIIe, the lruoermoet

forneù a eealloBcd borld,er to the lunen whlch frequently

contalncð aotse eecretf'on. Woepltfrellal eells were

lcteotf.fleð 1n tbe elnue salle.

Nearer to tJre glandular end of the nlpple other ôuctst

pnobaþIy thoee lactlferoue ones whlch leacl fnon t'lre

Eagrnery &l.td. lnto and througÞ the nlpp1e to ¡reach the

laetlferoUs elnuÊEB¡ sere noted. TalI elnnple colUnnsr

eplttrellum fornadt thc Ua1la of theee ðucte. The lunlnal

aurface of eaelr ccII appeared to be Eore clarkly stalneô

and preøented. a eurvcô bor€.er to the eecretlon-cofitalnlng

lsnen. Strongty aclelophllle nyoeplthellal ce1ls lnveeted'

tÌre d.uct wal'Ig.

@ teectlng fnon the lactLferoue glnueeo

to the oxlte on tJre nlBpte su¡:face ¡Íere llnedl wlt¡Ìr etratlf-

tedteplthcllunslxtoelgbtcelleðeep,thelrurerlayer
became EtlgÞtly oorrrlfleð as the åuct ø¡llt'Trellum met tl¡at

of the sEt'n at tT¡e o¡dt' I{o nyoq¡ltlrellal cel-le u€rG

present Ln theee d,ucts.

lHVrÁcrs æES,uIJIS.

.EêBÍllIEfrx.

Inthlsstn¡cturetJreghlnratssllghtlYfolilcôanð
tho eplttrellun pod.cmtely kemt!.nlEeð. very few baf'rs te¡lG

preaæt axeept ncarer to t'l¡e nlpple çÌrerc eeYaral largc

otirsB, nelf anpplleû wltJr gebaoeous 8I'aIúS OCEunncð' DGGp
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to the large halr foLllclea apocrüIe tubulea were preBent'

Furttrer away from the nlpple reglou the skln llntng thc

mersuplum contalned, þeneath 1te clermal corurectlve tleeue¡

collsofapocrlnçgland'Brunnlngpara}lettotheskln

theee long elend'er etructureg Üere coverecl wlth a

sonewhat folded, eLlghtly keratlnLzed ekln elglrt to ten

ce1lê cleep. A few large halre wlth EebaceouÊ appendagee

were arra'gecr. aror¡¡¡d. the base of the nlppre. A core of

clsnse connectlve tlesue flllecl the apex of the strnrcture'

smooth muecle cells ran pArallel to ttp excretory ducts

whlctr near thelr exlt on to the Ekln sulface T'ere l1ned

wtth Êguamous stratlflecl non-cornlfled eplthelluu' IIts

actual exlt of these excretory ðucte on txre surfaoe waa

not obeelveð. Along the lengttr of the nl'ppl'er elongated'

narrow lactlferoue elnuees whlch fOrnecl rege¡nrolre connect-

tngthe].aetlfenouEðuctswlththeexcretoryd'ucte¡
appeared.. Colunnar ceLls fo¡ned' ttre çal.le of t'Ìreee

elnuees whleh contalned' eecretlon ln thelr luaen' No

uyoeplthellalcelleEereldlentlfled'lnthewal1softheeo
structurcs. RlcTrand'eon (191+9) mentlone that ln the

lactlferousdluetsofthegoatmaEmae'n¡roepltlrellalcells
arepresent.Herwlthothere¡negard'etheeeeontractllc
elementsaebelngconcerneÖfuncttonallylatheproccaa
of tTre nlct-clotntrr of ml'lk'
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ortng to a shorÊago of ¡atcrlal rt;" not Booct.rc

to aatse a nlcroeoople cx¡qlnaùlon Of the naranBluo anfl

nlpples of tlrssa ar¡lnalE. ÐetalLs Of a maeroeeopla

sn¡Fvsy are glvcn ln tl¡e lnùnoûuctlon.

.ÊSEABT

Tho rnsroupla a¡ú, r¡lPpLca of

ad @ have bcsr d'ceerlbeü botltrr

E¡eroasoplcally a¡¡{l rtcroscoBleally. llrcEc et¡.uetursa

prceent ratlrcr slntlar rsatúres tn Þot¡ ø¡rcclos.

ffi.ne to elrortage of natcrlall tt rae not ¡naslblc

to exaulæ d,eroscopl.eally ths naraqBla a¡rd. ¡tlpples 6|

@â¡û '
9l¡cc lt ls laowr th¡t tJ¡e açura¡ry gland's of

aarauplale rcs6sble closely tl¡oee of ünnn*14 ggncrall¡r

no dcacrt'ptlon of ühsee la gltunr

CF llHE TçASAL IIPPER LTP a

IWfÐgf,&I9E.
f of6ftnrt{nol'lcnÀorff (19ã'7ù ln hle dlea]'lng çlth thc slar*r¡

ln the hnna¡r llssaL vseùlb|l}e notcô thattunllhe

Eohleffcrd,cEker (lgOo) anô Stlaôa ( t$ßlz), Alvcrr(lca (1952,

csuldt ftBd no free scbaosoue gtarôs ln thle raglono Tho8a

glrnôa tå8t relle appanætly frcc Golle llkcly bclongiâal Èo

undl,æelopeð hslne'



Fig. 4.- "4, large apocrLne tubule ln the upper llp
below the na.sal a erture of lflgþosurEs_yUlpègUle. 

-

Stalned wlth haema.toxylln and eosln. X 450;-----

A. .Apocrlne tubules ln the secretory phase.
B. Gytoplasmlc protrusl-ons lnto the rumen of the tubule.
C. Secretlon ln the lumen of the tubule.
D. Nucleus of a myoeplthelial ce1l.
E. Duct showing an abrupt change from a secretory tubule.F. Ha.ir bulb.
G. Sebaceous gland assoclated wlth halr bulb.
H. Connective tlssue of the dermls.

thts pieture provldes a strlking lllustratlon of the
a.brupt manner ln whlch a secretory tubule becomes
na.rrowed to meet Lts excretory cluet.
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Rc€Ðrd'fag gudorlfcroua g1a¡¡dla ln t&e nasal' vasÈlbulc¡

ône obe*rgcË''þå$ ronarkcd, that aecorûlng to I,be ¡tatcpentg

of Z¡¡ke¡drærül (tAg:), sûhf€ûferrdlcok¿r (tgOo)r y. Ithal'ovlcg
({9OO) anå XalLtus (1905) coErqtnc svrat glad,e rlt}r rlllc
tubulea oeaur¡cd ce¡rcalally on tìI¡e ae¡rtumr though 9eh¡ræehcr

(tgz¡) fal].cdl to cbscrl?c tÌ¡gno

Hossye¡r, Âlver{,ee (tglZ) ff¡.nfy estabtlEhocl th¡ fact tbst
tlrs¡o are mt ordfaary cserlnc evcat glandle, Þt rathpr

tubulce wf,th en apoerlne coùc of acaretlonr uùrlcÌ¡ la
eøptlcü lnto tlre halr ca¡als of thc vlÞrl¡seer thcsc

oolLcû tubular glortae arc Eaallcr than tÈroee of XolI t,n
ÈhÊ eyclf'd. q'td, tþ corurÊsn tuÞql.ca of tJre car ea¡r41. Íht
wlô,th of tbc naeal vcaùfbul,c tuÞules BGasur{Ba betscsn

2O end. 15O alera¡ å€corrd.lng to Ë¡ctber the ec]llg Êre

saerctlng or notr aad rlretÌ¡en thc ryoeplt^t¡ellal ealls
are relaxcd or es¡traatd,.

lî.c sccrctorpy parts of tJre tubul.as Ile ln the ôarnl¡
arú fraqucntlJr apneaÀ to thc Ì¡ygod,ermlo¡ tf¡ese tuÞules

Darrìor aDnrBtl¡r to forn thc dùrctrr ¡ù¡erc thelr qtltbellnn
galns an cxtra layer, (r'tg. 4. ). Âf,ècr puroulng

a etcep and, alnoet stralgÞt eærgor tl¡a ûuct qpcng l¡to
tlÌ¡c halr folltelc þelonglng to a vlb¡dese. l[be r@gp

of thcsc glanÄa ðoss¡rlÞd by Alver{.cs (19t2) vaa

ncetllstoð to a nårror z,ons alæg the lowcr bo¡{,cr d
tbe largc and, erlI rlng cartllagGge Eorgvcrr Lt haa
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Þcca found tbt thay anre UBE€roEs ln ttre vcetlbtrlar fosaa¡

fa*or ln tlre roof, of tl¡e anttrt or Patt of the Ycstlbule anú

(}lr tbt scptil¡Er

ÂIver{os llgt¿) aü!ìsaass tùât thcee glanðe havs no

raletlon to ttre sc¡ral ftnct!.sr of thelr omers and' that

tt¡sy o€eûr ln al'l aga gÐotrPso

rf ül¡cy e@ty lnto halr eanr¡¡.s tt¡eir stclqatlon GoulÂ

bc Etglla¡r to that of tù¡e aebacÊoue glarôe whlah Dclong to

the halr.
Aleo ¡rÌ¡cthcr ttrslr stsFetlon ls grcat ana tJrcy tzàoæ

ßolTGs¡ ltke thc ed,Ilaqr glæðsr eouldl Þc dlasertbcdl aG

süa¡t S!.arûe 1e st11l verY ðoúËul.
Altb@r8þrEofer,asatl8fectoryangl'6Ptoth1e

qeeettoa of ftnetioa le not forti¡ood¡g Atvc¡{cg ( f 9t2)

h¡s Eadlo svsrSr etrfo¡rt to havc tlroae apoertDs stsdte naæä'

rVoetlbula¡r gtæa¡s of the æoscË.

lato anô fagat3 (1958) baYc ðleeuesd tùe apoeÉaô

sreat glanûe t¡ ttrrc nasal vectlbulc of tJrc chl¡oge ad'

Uogl (f g¡A) has ù3tlt sltlr t¡ø ttcvelo¡rnsnt of tlra apoerl¡s

¡nrcat glanûs 1n ths n3eal teetlbula otr tbe Japæcse foetugo

f,agða(r95r)eaæaGolq)eratl'veBarûyoftheæÑor

and'ûf.gtr{Èqtlonøftheapocr"!'ncgla¡ôgtnthEnagel
vcetlblrf-a of m¡EsFrffia namalar Ee for¡nil t'hat the rogÍong

tn Et¡tch tbasc gl,and,s are EoEt frcquently f,ænd arc t¡hc

floor¡ ec¡rtun ana r.oote oú) tJp naaal wlruls.



Flg. 5.- Apocrine tubules in tlre upper llp of !f!gbg-
gg$g:yg1-pggUl-e. Stained with ha-ematoxylin and eosln' X 100'

A. ApoerÌne tubules in the secretory phase'
B. Duct of aPocrlne tubule.
C. l{ucleus gf myoepithellal celI'
IJ. gtrlated muscle.
E. Connectlve tissue.
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a

For tlre hletologleal dcacntptlon of tl¡e glan{ts of tt¡e
abæc ¡Cgl,oas, a natu,ra nal'e anlqs]' ¡aa uaoü.

Eü-El$$|[i ÇtB Eoll-holry anct of a flne gnarulatd

qpxraaralrcc rtrcn, cx¡d.ncð EÊeroaeoplaall.y.

Xlerogcoplc acctlone..rce1calcd, a Bo¡attnlzcû squa6æÊ

stratlft,cð epltiheltum rùloh proJaeteô lnto tÀe ôa¡ule 1n

the fo¡s oû støt pags ' So gla¡ås ¡'cre prasênt 1n tþl¡
rcgf.oa.

tlra c¡tc¡nsl skln arìou!¡ô tÞo ¡htagrtr¡n contalncd largc

a¡¡t. en¡Ll halrs, t*hoae ooeurrd efülron slngly or ln g¡onrpg

of, t¡o to {ùrea¡ at tt¡c aul¡a¡flot¡l læel of tùtc dlernl¡.

roet of tùc hsLr¡ h&lt 8m11 E&eotoae aBr*ad'agp¡' Iî¡c

Ia¡€t EorFê dtocpfur plaed bulba Èelægi6d to h¡lns Ëúch

possrcacå Large lobulatoå eåacsdu'a 814Éß.

tîre bulbs of large vtËr{¡sa6 ûe¡¡ Blaecrl 1n t}rs stl1l

ôcagar tlssaer tJraes ett'uotlrrtg gtrtatr tcre provldCd rltb

tþc usnrl btoodrúÌllld (ãlvElnou8 atGÊ¡ frcqucntly poaeasscd,

coqraratlçcly ansll sebac6sus appaooôagagr taet below tl¡c

l'cyel of fùrc cpldlcrmi,sr ttrcgo Slendts qpeßGdl lato tiro h31r

oannl.¡.

.å¡'ocrlnc tuDulcs¡ Largc a¡û matty ln crsss s€sfl@r

apBcarcdl firaqucntly dlcep to tll¡e la¡€e halr bulbs but

oocnsLæs1ly rgrt au¡lerflolerly plaod' (Fls' 5')' rho{r8Þ

E¡aaütg eor.l,al acstlæ¡ rrer'e CIAntnaû lt n¡e ngter pogÊlblt
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aetuall¡r to follou a dluot frop oa of tbces ùùul.ee üo Lta

êqatl¡stlonr
eoatalncå, aaall¡ ¡¡¡dl¿¡-

elzdr ¡ni lengt halre 1n addltlon to ggnJr v!Þr'!,sgaa.

Ersh euall halr tEB coryI'ctcly æcl¡rcl.cû tlth a ecbaccæ,g

aBDæûege¡ Þat no qpoerlne trrbulee ecaory)enlc<l lü. All
hslrs posaGsocû, gsbeeêoue aûtuncte ae aleo d1ü cach

vlbrlaea tÌrougb ln thla oaeo the bolocrlno strlrctilrre Es
oomparattvoty enel'l. å¡rocntne tubuloe of ccllslôcrablc etsc

aecotrpanleô t'hc las5o b¡1rs ütô Y1Èü.88!e but tt rae not

poøelble to truac tJrc dlcgttnstlor¡ of thelr ôr¡cta: aecorrdllng

to Alvordce (f 952) thay gpgn lnto tlrc halr aanala of, tås

vlbrteeae. Ehcea a¡rcertns þtu1as poasoseað trall-s¡rXd,

ryoe¡tlthellal eella.

W ms ln lts antcnlon Part llnrû rltb
cortrlflcil aquanous stratlfloÀ epf.thellua ln whlclt a wcll-

dldtnd, stratnu luclôua sae rotlcd,. Fo ocorlna gla¡ds

rarr prtaæt la thc d,eræ1 rÊ81oût balou¡ the l"lnln€l

cpitJrellun. Oroupa of E¡co-gcroüB gfåait3 occup|cü tJrc

ædllal as¡rcot of ttrra roof a¡rcl ln tÀe lorsr part of tåc

lateral watl of, tùe vestlbqle. Duot¡ f¡on tlrsee glaüala

qpæcû lnto t¡b vcetlb¡¡I¡r aaütv.
t$o apocrlne t*rbulee, Large or stral}r ¡r€rc obes¡;çGd. ln

an¡r of tha tieEuce su¡rrærÈlng fJre vestlDulco

@
, a nale antnal

fi¡a o:rasfaaû.
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lha anooth part of, the Llp raø covcraü tlth a a1lgbtly

Eenatlnlzadt cplôerqle ¡!úoh regtd on a fatrly dlenee

scldlophllle rlcnntre. Ia thc try¡¡oderual Doglor¡ of r¡hat woulû'

corrcepord to thc weoÞcnùe¡rcou.g fUetlonr Ter5t largc

eoqrær¡t aabascoua gla¡ita ocg1rfrltd, tlreaa dlld not al¡aya

aplrear to be agsoclatd Ytth lta:lrs. Ílrcea boloc¡rt'nc

glanËle El€Iìr IcÈr¡latd¡ tb,c lobulas Þatng eqntl8td by

oonnpaùlve tle$re tn iblcl¡ large sofle of apoarlnc gland,a

rcrla attrrateü. The cclle of th¿ee tubuloa rcre 1n t"hø

eGû¡l3torSr Iürase wtth ÞIcbE of cytoplasn pnot'nrôoû lnto tù¡a

lunca. l[hc uEual aoldophllle uyas¡llthella1 EGIIET not ver¡r

ûceply etatnet eoulô Do raoognlaett gstel.l,e t}re taII sccrlltor?'

@€9.

W.
Ítrle rcglon on Bac¡osgoplg lnspøctlon Trad' â Doll-hâlty

gramtan app6anan6er acaænùod for tn the nle¡¡oecoplc

eoctlonß Þy thc arrangcoant of e¡¡ldlc¡ual pGgB aad, dlcrsal

tn¡rarelon¡, ttps€ lueurslonÊ havlng assacd a plltng up of

ths C¡¡[ôcrola o!Íar tÙrelr eurfaoas. Ðrc q¡tûermla¡ ebout

¡lx to clght eclle 6scp ln ttrc túalBt&la¡r re8lonr bsdl a

vÇly thtn etratua co¡tlr€uno

Yæøus plOruOas eppcer6ð tn trhc êe¡çle rhlch rcgtcû

agalnst a atr!¡l of hyalLæ GattlXage. Bctrcoa tÌ¡le

cartllage a3ll tbc ef¡ltl¡alla} ftnltrg of f¡hs p¡lsal YcatlÙì¡lct

ool1o of apocrlnc tubulee alnost eoupletaly Ñlltcsatgil



Flg. 6.- Apocrlne-Ilke tubules in the lateral wall of
the nãsat vestibule and ln the terminal part of the conchal
process of Ðæg!919-9,949,!EEe.'Staine¿ wltñ ñããmãfoxyrln and eosln' x 100'

A. Apocrlne-Ilke tubules wlth a wlde lumen 1n the lateral
wa1l of the vestlbule.

B. .[pocrlne-ltke tubules ln the conchal proeoss'
c. sþarnous gtratlfled non-cornlfled eplthellum llnlng the

vestlbule a¡d coverlng the concha'
D. Cartllage.
E. Yestlbule.
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tùc eqnecttva tl¡srrco (ffg, 6.). As no halra ñcro
prcacnt æ türle 6Hn¡ lt erc!ûcå. prsabla tùat fùo ûuoË¡

frou thaac tabr¡loa opæcdt lnto tbo naear vcettbulc¡ Þat
tÌ¡la eap¡nalti,oã rta ¡rct verlflcal.
ffits HaaåL vESrETF¡rr.R ra¡ lllnd, rlur ß{ttra¡rrnrc atratlfled.
(tro to thrcci eclls ûcep ta ttrc HalBtghlan rrgl.on) aüÈtly
eorntfl€ô (ln sono parta) a¡rlthellun. lÍo dqcta r€nË

actuarly &ecrrcd. to dóæah q¡ üo thle ttntng o¡llthcrlua.
ËB eov€rc¿ rlth flno halra

Êlarh eæergd g1'rglg fæa tfro su¡faec, cach h¿ln poeacaerô

a largs scibaocous appendage. Íhc brrlbs of, a@€ largar
halne oconrrcü, dleo¡r t'n tlrs ôa¡nla or h¡poðørrl¡. An

oooaslor¡¡l vlbr:lsaa¡ rltir f.ts crFoettte EaG rÈB aleo

Brceent at tl¡14 lcvcl. 6trlaüsû æeola bunÅlas ep¡rcancð

d¡ef¡ to tlrc ôarnlt¡ æiltal 3o t¡hta m,acl'c elrodnlar tlaauc

cau€ tnto ylotr. Eraae gls$ils ?cna of tro t¡pca¡ tlre so¡c

orenlally eltustêrd, varlety eonslatd' d mreo-sonæs aelnl¡
ÈtLe EÍrlia vontrallyr lo¡¡g apocr'Lne ürbul'cg trevcllcü,
paralLcl te tìhc nrrfaeo of ths latqral. Eall. of tlre lroèGr

&c dluete fmn ti,he apocrlno glad,a Brobably o¡lcncd. lnto
tùc nasel vcetlbule¡ altt¡olrgh mg.oroug sorlal ecetlo¡¡
rtr¡la creaíndl no duoü outl,ct ras cibeolrcd,"

@.

scetlons for thls Bürdy ;"" taksn froo the abovc

reglons of a natr¡re fæ¡lc r
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Prsçloas tO Auttlns tlre nagal arGa fros tùe anluålt ¡

EaeaosooIrlc c¡¡alnatlon chordl the r{rlnarlnn to Èc n3td

a¡Ðdt tcssclatcû (læce 1g?¡r. 8c¡tal nlo¡'oecq9tc aGGtlons

ævgalcðt.b8tt'hcstslRÜeeg{¡ü¡EttgatmütfloûâDÅ
teratlnlad,¡ A itac¡r acldtqünll.le ttratua co¡mcnr rcst¡û on

a f$¡lce to four GtlI ðcsp etratua gfaßuloaËBr Þut no

stntus lecldtuÐ rae rcaognl¡odl' A dlt@ hlpteÊrlaa ragia¡r

gæt stout pcga at rre€ßla¡ lntorvele lnto t,hc ô.crd'c. Îhlg

ragg,Iar al¡IìangdËnt prcmaebly aseæntcd" for the têsaaLatct

AÍrpear¡Dco of tùe surface c¡rithoillus. llÎ¡e dlorqrle aonslEtcû

of fatrly tù1ok aoll¡gen benclIea lata¡rtrrcd' to foru a p¡Ie-

atainsù Éahr Fo csorlnc gland'e tors obaeæoù ln tJ¡c 6ts18

of tJre ulrlaartus.
lErebglr:rgurface.otthgcrtg¡agl'rBrc3ürengcotlouûû

Gf,hlbltdrarrcpldtcrntacl'orel.¡¡bos€trlthncdllup-¡lzal
Þ;i,mr cacÌr rlüt lte oml¡ sôaccoue g1artil t æet of tJroee rcßt

lat.bclqGcr¡tagagofcæreÈoryactlYl'ty.lToa¡roarlne
tubules apBsarcdl ln rclatlo¡ to an¡r of tÌrsea halrs'

srcrrtal eGetlqrs thror¡eh tbe nasal vcgtlbUlo rcrvcald

a lt¡ut¡rg d. eEuamæa sümtlflcdt vory ellghtry eo¡nlftclt

eplttrallp¡.ÍhcconghalPlqoGG€scontaldhyelrno
aantllagelceoc¡ltatltgvgnt¡q]'r'ytumdsxtlgEltfûtla
ltgeorc¡¡cforæilbyowcetlvotlg$¡olnÈlcb
EEorclBs ctroaely eolloû aPoerlnc-lttsc @ulos tcr6 preeæto

Sceo tnbulas eoaclgtd of csluæar ¿acrctory eetls ¡sgtr

lDgoÛltÊIl-EarLoôa9oe,p1tJro11a1ünlt.'Ehûûuetrnllg



Flg. 7.- l¡roorlnc tubulc¡ 1n thç eonoha of tho nasaL
vcstj.buLe of EÞgtgglg-gÞgeUlgg' St+lned H. and E. X",¡[0.

A. ÉDcorctory tubule wlth a wide lumcn.
B. Huoleuc of a myooplthollaL ecll.
C. Duct of a tubulc.
D. Ílquanous Etratlfled non-eornlfled cpltheLluu ,I1nlng the

nascl vcstf.bulc anô oovcring the ooncha.
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coulrrl!¡cû tço layerc of aoldlophlllc ccller no dlust crlt¡
rGrE obscrreô' (FlB. 7.).

ftË ea¡rtue rrs llncü r1tÌ¡ fLve to sl¡ lqJrere of

sqpanoua etratf.üoû rpn-corulficä cptthellus ¡rlrlú çlth tþ

oollagcß flþrcc eilr¡a.ou¡ttng the eartllage forætl a cloac

asaoclatlon 1n ffil'alr nE 8ta¡ils rara oÈae¡rod'.

@
Juet crte¡nal to thc Junatlou Þtt¡lcsr tt¡o hir¡ute anÀ

glaÞrcus 6ktn otr ttra lXBr tàene appcarad eteþt to þn l¡rtp

Þra¡ñ¡ð s€Èeotoue gta¡lts ¡filtch rÊßc spBsrÛÛrt'Iy not

aseoelatoå ¡lth halra. lhls cDcertatlon oonforna to trha

etateaont nadle tn tcxtbooks (¡n¡¡on nater'lal) thåt scbaesolre

gÈand.s, not rel¿ted Èo balrsr ocgqr aù Or ntar mrco-sutanecæ

Junetlo¡s. In u¡r ecctlona thesc stbacGæs stlrueturae

appcarcd to open by dnctE llneA sttlr Eqlrausus atrutlfleü

eBltìtrellup eÊrr!'ghù on to t'be stcln gufroc'

borogcople lnslte6t'ltt ", 
tl¡e rülaarluu chor6¿ lt to bc

ûæply Srooveö ln !üs loser gç(t,tal part qrrâ tl¡e eptôem!

surfaao to havc c graanlar appcartrÌeGr

an ciùlt que frontal cn¡t tåDou8h tha rt¡Èt elcts of tha

nasal vesÈlÈule rcgton of a ¡aüuro uale Eas usoü' for

scetloBlag.

ftra ¡nrbeeqaant eenlal nlaroaco¡rlc scctlo¡Ê lrgtÊ¿l€ð

Br¡prÉlelal cpld,c¡ua] rldges û1eh aonraspond, to nsrßqr
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drcr.s¡l lnßJnrglæa llto üre q¡!ðarmlsr üross l¡grcsalons

gayr rlgo to vlto ronnûear cplderm.I p€gs. llbt eu¡¡c¡fleil'al

sra¡nlar appeaFaûtc regr¡ltd froa these arran€psants of tll¡o

r¡nöerlytn8¡ tlsæcs.
ttsrc qrtt&slluæ of tùre r'lrt¡arlu¡a¡ 8Ç[Bsnotrg etratlflG'l

alleDtry eoraf.flsû¡ l'aB atso fatrty tùloLo t'be TalB!'ghlan

latc8B asouaül¡€ to alx to c18ht ealle tn ôg¡rtùt' Îlhcre uaIìt

no gi'anifs3 æar*!'no or apoer"t'ne ín,t'he t!'gflles of tñe

r*r!.nsrlua.

ltes¡Clncover{rrgtlrenoaef¡¡olothautè.Il¡ctotht
lataralpartotrtt¡eor"alelett¡oætslndçoilltl¡cnagal.
partr cpalt Ìralrc¡ ar¡ansdl clt&er ¡truty or ln gnoqs d

tco to tÐ¡tc. 8il'11 ssbeecorrg app@dþgcs ecconryrtlcü eoæ

of thaec hallPs" Ffl¡ur{s tìhe oral oldt 1argc ùafre arú

rtÞr{.sgaeapl'8ar.oûlnadtûttlontoùb!gø'I].hglrsngmùtord
abæe. l&e vlÞrlsBge Eer6 aoeowpanledl by tbe ugt¡aL

creetllo saes anû deep to tùro la¡T;c t¡a1ra apoarlne tnÞuleg

EIC!ÌE prescai;. Thore Ia8 ¡ìo wlôeacc of tJre tormlnatLo¡r of

thetr dnots.

@.
Ûl'tqus fr'øtal esetlons out ùhroueb fùe vaettbu1e

itlecl.oed. tåst !'ta llntng qplt¡teLiun lea sqtrtsoug

atlatlflod mcolatflGü c¡aqrt nsar thc octlct on to t'ht

skln eurfaso çbsrc a sllât ooralfleatlæ rcea óscffsd'

I@geotlsofapoarlnctrrÞulce"f¡cquætlylD
actlveeGcretfoa¡ooanpl.dtharoof,rullonoftìbvcstlÈulc¡
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tato tbc ul¡par ¡¡a¡t of ¡frlaù lrlrctr dluatc prqùdbly oparad'

ÍbcEc cotrIs appcascû to bc ln f,alrly eloee pssrfptw to

tbc aø¡rtuu.

l&c noatrllg IGre elGú¡t at thctr latcrral narïÉtr¡ aad'

alæg ttrc u¡rpcn borrdlar of tÐle cleft tiory oloecl¡r cotloû

apocrlnc tnþnlce ûteplaeGdt tl¡e connccÈlve tiecuc of t'h'

dsrulg alcoat cory¡lctcl¡r. Îfhc dlueùe froa t]¡eee glad3

prôably eqrtlcdt tbalr. co¡rtæts lnto the a¡rtsrlor pant of

thc nssal veetlbslor thæg[ no ôucts çrelr6 ôso¡rv6{ tn tho

ae¡.la]. gceùlone otÊnineûo

'fbcne urnÊ thar.cfore¡ â8 næüloacô aboYe¡ tso acts d¡

apoor{.nc tnÞules rclaÈô¿ to thÊ vcetlbular a¡fiBa; thoac 1¡

tba rrlel¡lty of the roEf ælt ce¡rtün anû t'hoøe alæg t'hs

trBpqr borûcr of tbc nagat. eltf,t.

.ETSAEr.

SEIEÊEIEI.

ffiCBlrrqj}I'åÐg.Fogt'ard,Eoft¡h''snatn'reFanÊpneaæt
trntùstlegl¡eeu¡ûerlyt.agtbenæ.bstryrglcl^nof
thc ¡blu¡rf'us. !ûÍs atatcaqÈ appllco to at'I fær

cPaeles ersd,Dtdl.

thcge are apoc¡elnE-llls

hDalcsrltharlûoluæn'rhtcùUeIsÊBrcacnÛ
lnt}lCItlaauc¡ædlerlylngtheEq[aæusctratlfloù
aoa,-ælqlflcðo¡¡ttlrgl'lnnlnaæoftÌ¡cf,cur
sPcolcs of nasnal¡ tnvcstlgotdl'



*

. Fo lPeslrtn¡ t¡hlæ tp!{tütr

@ I¡ tht¡ ¡rrrnf cpo€ry|"æ @ef¡r

æplt to tG la tt rllr €Û tb nsl ¡"t¡g.

d pfiury ææ br &sts f¡t8 tù3 Es¡
rwtlhl¡r

W. .|!ho øltü¡il'fef lt^alry d tùË

nrt|ùufü Ët rlîût¡y ooiltf,!¡{. eùV t"a tùr

ret¡çIly tsæll Gtd.tü ú tb #41 ÞsrlGtl

r3r'a a¡ffr4nrjlùec Entca fde Bæ E{t
mc¡ræ! d Cærrùf cotltt.

r Ir Îùtt ætE¡, tùt Est
rætlDnlo ællbllrn ec rllÍhtLy eoralfld ¡t
tùo ætlat ú tbG cútcrml Eifrnr llF 3út ú
e[reæ{F |lbrre Ploünt tD t¡Ë læÉÞr¡ç
¡!ìE¡ m r.t fa tb !€ct rüû th? ryE*r th
ct6rr sot alæg tùo n¡¡¡nr boatcr ú t&t n¡al
sl*îèr

¡trES-T¡E
. (hatrr Pa!Û) Bdr EIr Hlr

l¡ ælatcfy oot¡Eltü ftth a gÕtctæa

æDdrsr, Ët pærcrd æ e¡soot.tåû, epærlæ

fficr I¡!ì8r b¡lta rGÍt aryfeû bf apo*¡rl¡r

æt¡,r d æ¡töaatl,c rtstr îùos ttulps ¡ ÊlÈ

Bocoe¡¡ot ü,lsrl¡(r æælüe}tal ælla¡ agÞGt¡lat

rt.o tt sGlåtlæ ta tÞ tfË¡il'me.
'@ '6 ¡æth Pût¿ d tåt WPet IlDr



tû-
rt tt¡ æ ånÉf*r ætatÐlÊ tqt
l^ær æreæ affi¿* eÛrdea st Matrl
üË Ë*ls¡r ¡.û¡p anoæl¡r t*G,æ (rn ærlær
Dùüt) ütÐr¡ ¡t¡o Pswt l¡ Ð n* ¡qUf*r

. At fu SûBtlü ùlrtuæ &Ë tlt*E
d tÞ ¡lË*u¡ ¡Ìl¡ eC tÈû llpr üåÊ þ tæ

Irüp Drnùû rÕæs Cærr æt rnÛûr'ætl|?

ggd]strt Éå ùrlla¡ tsrl Dtr.Gtö DtGto ffi
tùæG graür Ða.t lü¡rrfÞt G to tùt ¡Èta

n+{G. Fe q¡aú4,r gtH. nt Ô¡ærrt' lE elr
Íqlü.

Fo æh*l ffP ¡lgfæ H
orærarû D|Bt te *fa cg'æfng tàs err åþù ôÑ
t* l¡tãt¡ Fæt É tb süt €#tt 6û¡rtÊl¡ß c¿r
brl*a (ËÊ rüræms s¡rpææ)r lary Þllro td
É*rt¡*cr It nr ffi Þüffirblc to dcleødn tür

Dffit or alùc¡ú¡r d e*Y îÜ*ûü$ætff,ng

rffir sI^G, ht *pe*tæ Ënl3Ü ¡ryeoç¡rc

üæF to Ð l.Gfc ÞfËf üaetgh no G¡otr ÜFê

*¡sillilr

I

EEffiB-
Ð g¡æas aorsntly ocæsttæ t¡ l!¡tc læ ny b

t¡rlftû lËto tùtrË iltl 5!4Frl
l. fficom¡r trért ¡ffl$g¡Jæ erl ?.ú¿ (lf qltfltlt ttl
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Harðcr"l,a¡r of BoEc uaanal.sr and, tùosc sebaccoua gÉoupa

asÊoclated, rlth t'lrc BE¡II halre oa thc eycliû.
2. Scroue¡ 'lDro ler{cr:lan glandr of soac nanncle. (Iocnlral
enû aacrine ty¡rea wsre nleef,ng ln all four anlrale cxanlncû).

5. Apocrtner loLl (of oyellaf) ard. apocrlnc tn¡bnl.es esBo€i-

tatcat rltùr tlre large¡r þalrs of, the cyclld,.

Sona¡ lf not aLlr of thc g]-and,e llstað aþovc ara fou¡d,

la al.l rarn¡le¡ for tÌrose preccnt ln the four nareuplals

lnvastlgFtcü for tihts stuÄ¡r¡ Flg. 11, nay Þe eonsultsd.

Woronoçt (f9O#) nad.e aon¡raratLve anatonleel etudtlce of,

a la¡rge scrlcg of uannals aDð oagc to tJra cmsluet'on thrt
thcrc le no reoog¡rlzaDlc dlgtlnctlon Detrcea hunan e¡rd'

aatnal' laorlmJ' gle;de.

In 169¡+ Ila¡{cr ûlscovcrcâ a glard (tater naæð efter

hfa) ln t'hc cycIlðr ¡ndl 1B 18Tl wüüt euggcatd tù¡t tltlg
tard,erlan gLa¡É TaE a nodl.ftcd gk .n appond,agc and' that

rhlle lt le ecbaocous ln the lowcr anlnale lt tcndlg to bc

Eorê llke tihe lacr!.ral ln t'ltc hlEher ¡anmallen gtagcgr

Joncs (1819-181+?) noùedlthat tbc laopl'nal' 8I¡Dd!

crtst ln na¡r a¡rd. apoc but no SlanÀule of Earrlcrr. IÈ ¡a¡

Wolff (f 9l+S) rlro ¡rcm¡rlcdl tbat Har{crte glaad. ls fænÄ, tn

a1I vartaÈratea cxocpt üba prlmtes a¡rð. tiþat lt le la¡gcr

ln tha hcÊtvordrÊ nanncla. I¡¡ tho loser apcsr lt la

nrd,lnc¡rtt4yr' aþscnt ln tl¡c anthroBoldla anå ln nanr ln Ëol
horcverr 1t la founå aa t rarlty (Otaooinf 1S8?)' WhLtnall

11921) also aentloncð that 1t b¡s Þesn d,csorlbcû ln thc pllla
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¡dtn¡rtr ff t* ffi fott'û ¡.É e¡ prmfrü¡g ls l¡¡r
ci¡fi tn &. .ih¡tr

ËäËìf (t*ü) Hte tù¡ æt tbt rÈrt't ffi t-6n1
d hffitr g!#l r¡û X¡srffi3t ffi ç* l* Lst¡pr tåt Éæ
ta nd¡,I slt rla üÈãu¡ Ë. rta¡ drtnû fuü Br$æft d"Ë
ùn g ocffi, osl3ilu Ëlt tù¡ fmtfuf¡ lD e slngtro Éd
rfürftt lD t'b. 1ææ l,fdL Ortæt¡r ú tho nürf paçtl'* Ú
thla ßtrt e¡*sæ tu fhsüoütæ ¡t¡wFrar üûlo Ð
leæfnl ¡trt Égrrts¡ tonrtt¡ & Ëtæ oantÞt æå tþ
tËtn Ð uglgæ ll{û &r îtb rffiæ'È l¡ täü læ ¡lt d
¡ætfb¡æ ls ¡*l,ly tùü tElltrËß ú tüîñ tÞ l¡¡elul d
tùr ll¡r*üm ê.aü,.

Hllflrs el¡¡tr far tb¡ smr ortela ú tÐrg tmo dfdr
cæplll Étù wsûttg (rryt) ûGtüttü tù.t tùo Re¡ûæfm

èlææ trÐ sÕaûræe lË tt* lææ to æç f¡¡È üæ l¡æt¡l
tn ãtglrr a¡¡trl,r. prúlÞtv sæffitc for tb fæt tùst l¡
ræ ædæ tùs Ear@Læ Êtæ5! Þalæer t'o tb otlfu
til lB otfrcr¡ to tùt úrrt rtrræt typ" of t'affitoût H,rær
U ¡+mËa æ tb &Ð .Ðit (f 9g9l ¡atc lùo &æ¡ut*c
&t tùr oæÞgtfral æ *y }o pûnrlgotæùfüf l¡ 1Ð

ùffft' to pæeüæ ûtfftræt ÐD.t of eilæfi¡tt rtei¡cüær

ft te et tr¡lr rtrep tüÊt lt rcs¡r pæ*læÈ to dtæn
ü tleüolgilcÈl' ürtll,I d tb@ of tbe fæt
rsmptrlcr lbat ttct¡l,¡ dltf':fb+*s tn cd.lrllru¡ llttt!¡ rtl
p*ætr dlt Þt eyp*r¡nt tf, ðÊ e3T i¡ eæl,&ú
fd¡çt'õrüye
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llbc hl¡toloel,eal Etæcturc of those glde noræl\y

f@ndf tn tl¡c cycl1ô v111 ttrcn be reportCl q'oa.

a

I¡ this anlpåt Hartlcrfe g18d appeanod. aB an cl'or¡gPtcd'

etru.ctura lylng nêar tùe apor of tlhe tnferlor bor{cr of thc

paôlal fo¡afx. Its Elcnooeo¡llca1 Etn¡ct¡rc ¡aa tbat of a

tuÞnIoþaclnar &lat*tr of, ú¡lctr î*re t¡rÞglar part conslstcû oû

p¡franlêsl-ehspsð €cLLs eumq¡¡itlnel a rtits luffit" ![bcEe eâB

baoaqle of, tlrptr ¡ral,e-atcUlnt¡gr so6eg/hat foaay egtopL¡cnt

rsrìE m'ggeettül d Þoloertne gleder cscl¡ basal¡Jr altuatcð

m,olsnes vae atarkly ¡üa1neô. fhosc oell'e oosprlslag tlc

aciRar portloa wcrs gfoupcô a¡ou¡d a esell efronrlar lqrca

anû t}¡cfttgtl e1ts1lar tn abepe to ùhoae of t'hÊ tnÞula¡ portlonr

Terìa tallert Eorc glcaÀcr anû taBsrsð tosaFdls lrhs lunom'

In Eåð1t1on¡ trÉDJr aafnt s¡lsr¡d tnto thc le¡d'na 6f tlre tnbuþo'

of tJre aaLnar ecIIEr soEo ËerG ell$trt r{b1u16h pt^D'kn t

a¡rd mre gramlar than forry¡ prqùably ocans to tlrs sttta dl

tbelr Eccretory aativlty, Thla partlcular ty¡ro of ccll

OeouplCð, 18 a@Ê CaEG6r t"bc entlre aelmg. AnOt'ben eallr

of glEllan aÌrapc, x¡hleh ocsurreð¡ elthcr slngls or ln enalX

nr¡Èers ln an acl¡Ìrg c¡hlbttetl eytoPlasn of a unlforn dårÈ

glagey plnl tlúch dlû nOt apgcar to csataln an¡r granulca.

IyosDltbellal ccl18, ratlrer falntly Etalncd¡ ÛG!ìe preoæt

ln bottr tlre aotnar a¡¡ô tt¡bular coryonents.

,lhe tnt¡.alôr¡lar ôucta¡ rblcb appeartÊå an'øt8 thc
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üæ¡Sæìt o¡æÈ¡ üærr ltd rttà t cl.4il¡ I¡væ d
@aÊCal erllo¡ attù rlth a üell, lssadç Bætrll mel.urr.

Ith¡ I¡æ d tùc æt ¡¡o rLûr ¡ai d¡ællal.
fbc fntcrtù¡¡r &st¡r r¡tù nll$ 6ña13tt'rg Ú ¡

eÉfr l¡lçr oû c$âlr.l col^le¡ ¡M a lure d'l$itfy
æltcr ttü ht of, tbÊ ælrtoly iþoùs¡ ÉÊ üIlr d
t$¡se latttr pÊtctgæ ælrtdl 6l tæ tû thßù t¡Vel¡ Ú
ocl¡u¡r e*llsr

âa f¡tanætt¡s Ösrn¡tlæ mo rGr by BtfÞr (19et)

l¡ !ilr ¡cg€nat of tùÛ h¡ts¡tra É¡dl of tù. €:,1:1. tr æt¡l
ß,¡¡tly. tÞù lÈe gretæt Dtrt lr ¡ $pfcal rlrælar
trrræË dfãf üfcù Eü¡t tÐê. for * ttuog al;ll¡rg mGt

g¡t rec-r¡fy türù tþ6 lr¡ aær ltr r;r¡cr oo ent*{or ed¡
a ¡næll,¡r ¡r¡læ *t!ù æ31,ütð oú¡ ffi sr oçal rtlu€Û'l

Itardt rtä o¡|teil.dr;f qrlttsillur Ëo Cttü s dæetrlpÉø Ú
tbr orlfr ¡ut üE æ¡ltÑtrüS.û tù¡ uona¡t¿lntÜ¡ of hlr
lntü"lrcrtstto$ sf, tùltrr qgpæ¡'Edü. Ð; ræ¡¡tfæ 6f, tb
gf.Gt ne tùte& d ¡ttalyr fu alæfott*¡ to *r
ngnmto a lE¡EeEa 8l^d t#UnC to tÑr l¡to ¡
¡Sonæa @¡ afÈæeb bc rcfæ¡rtl to a oolla¿ü $¡tùæ

tDü to a fattl oùæËs. lùo ælf el,eo ùral tùt ræ¡l
lsslrú61 !tûBe. sroratlag Sf"d at fu ent'cr Dsst ú
tÞr 6tblù.

@.
Ëlr nU, rdnl po¡¡o¡sd r ñcsflsæl,aa glÊtt ;ùfaù
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crtcmÂÊô f,ron thc nad,lal eEntilrua a8 f,ar tamporally as tb6

attachnent of ttre nfctltatl4g nodbra¡te, Ehfeh rê8 BlckIG-

elrapoð,. f,¡le cog¡¡a!ì¡ütve!y large gland, waÉ d.lvlôoû Þy

stranÉs of strletcû uusele lnto two parte. Serlal Ecctfone

ahouoê that thæe ù¡p par{gr nPPÊr anð lower, g3afiralLy

ooalega6û to fo¡n a alngle e¡casÊnt-chaped, etnrgture ¡hlel¡

lay nedlal a¡¡d dlcsp to tÏ¡e eonJolneü portlon of the

n!.otltatlr¡8; meÈrranc lnto uï¡lch the gland. ltEclf

pcnctrated to soBc a¡tenù.

gtrrrctPre-of tho ¡¡lad'.

trc sêerotoAy part GonsLatGð of cella a¡5la3gsô tn a

tubulo-aoinar fashlmo In the tuÞnlar portlont thc

onbold,al colle co¡teln6d. a gralllrlar cytoplaen and a sGntrilt

¡rounå., d.ark nr¡clets. lheae ce1la curnouæd,cü a rlde tnbuler

turcn and" EyoapltJ¡etlal cc]le wct¡e prceæt at the base of

tlre gecretory call3. In tþc eclnår portion tho cclLs ¡'c¡38

tnrneatcei pyranldþ} !n shapo anû aurrourÉeû a ¡nall ¡lot¡n'f

lunqt¡ frese ece¡!€torïl' c€118 contalncÖ a very d'seply

etalnodt¡ !ìsund, baaal nt¡e}eqs arìA a coargalJr grafe]ar f,alrly

öortly-statned cJrtop]'asnf soilo of the cGLLE haô tlho

appcaranao of thoge oû a bolocrlae gland'. Iyos¡¡lt'?tallal'

clemrte wt3a prqeseDt Þut rcrc sr¡sh laee relL ûcft'ncû th¡D

tboEa of, tiho tubr¡lar Borttron. tBte lntralobntar dh¡cte uctlÐ

llnoû uLtÌ¡ a slng!.e Laycr of, cuboldlal Gcll'st theea ccrtalnd

a oGntFaI ror¡ncl dlark rr¿Elcus. Ehc iltot lu'næ vae falrly

rldle anå nyooplthelfal selle ær d t'þ fl¡ral on,êgo



F1g. 8.- Sectlon through the lower eyelld and nletltatlng
menbrane of $g!ag,!g_eÞegglgg.

A. Harderla¡r gland.
B. Nletltatlng membrâ!1êo
C, Cartllage ln nlctltatlng membrane.
D. Coryrea.
E. Lower eyelld.
F. Melbomlan gIand.
G. Cl1lum.
H¡ Medlal end of the lnferlor fornlx.

N. A slngle pafe-stalnlng aclnus of the Earderian 8Land.
I. Pale round glassy granules.
J. Aclctophllie granules ln crescent ( clemllune ) cells.

K. Duct wlth acldophllle stalnlng cel1s.
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Eeveral Laycre of sslls forucü tlrc nlts of tl¡e lnËcrl'óul'ar

c¡ercùory pesEag3s ¡tlll agnln eyoepttihalal cslle tG3Ê proocnto

So dtnete rcac sean to e¡æroach tnrc couJunctlvaL sae Èut lt
¡ras aeauggt that tJrls ggst bo ttrc ûaetlnatlon of an¡r

8êc story proûuot.

Iuvcsttggtton of all {"þe eurrounflt¡gs of the cyaball

fatld to ùteclosc aINr lacrLnal tlaauo¡ eu¡rportlng SÐIß:l:s

(f 9+S) eaggeatlon tñat *rcre the llsnil€rlan gland' ls largc¡

lt ta qultc eomn for the laarlnal to bc plealng.

@.
fn thle ¡¡¡[n¡l t']¡o Earücr{.an Sl.ard. aDpea¡cað asong thc

latt¡¡ tlesras LYtttg Þctwcæ, tlre ocr¡lar mtsclos¡ {Ftg. 8. }.
Ita aott¡a! posltlær at the tlp of tùs iafcrlor ncillal

fo¡nl¡¡ aeÊ !t alæeÈ at tzbc tgtrûrce to lrl¡c nlotltatlng

nÊñrans. It EB of, conel¿srablo stge anÄ prôúIy
crtord.ed. aa fan latomll*y ae tlre attselrEcat of thc

nlctltatlng nsúra¡ao

Xoml¡olo¡rv

ÐC atr¡¡ct¡rro appeareü to be ffiulo-aOlaar ßtr raA

sub-dtvtdtcü lnto lcÈ¡les by con¡¡octf.vc t!.sgqc ln rttlcñ

t¡svelld tlre lntcrlcjbutar dlucte¡ traaaVrrsc aeotlos'a of

lntnalobr¡Iar âncüs gr€l¡B ¡leo BGGII snolrg thc escrctory

coqlææte. lllre l.n¡cn of î,Ì¡e ôuet1 Elùl¡ tts Ü8Il' aonÊlst'-

lng of a clnglc layer of cqDotdtal ecllg r appoarcd to Þo

larger thatr tbat of thô &rgondlng alveoll. sc



Fig. g.- Sectlon of a Harderlan gtand of Ëbylegle
gÞggUiUg. Sttirr"d wlth haematoxylln and eosin' N' 27O'

A. Interiobular EPa.ceso
B. Secretory a,clnl. Pale stal-nlng cells'
C. DarklY staLned celIs.
D. Darkly stalned ceLls qrranged as demllur€s'
E. Intralobular tluct.
F. Interlobular duct.

Thlssectlonshowswellthelobula.tlonofthoglanil'
Two t¡tes of cells are present, One more darkly stalnécl
thar¡ the other. The rtaiker ce1ls occur slngly, 1n_the
for'm of demllunes outslde the a.clnl of the pale cells or
ln small grollPS.
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l¡terlùular ftota rt¡qe ltæû Últ'h t¡o layara o8 eoluæ¡¡r

coll8l tt¡c1r lunf.nal bo¡{cra ûlspLayeû an aeldtophtllc

ncaetlon. H!¡oslrltbellal eê118 forÊcil an extclr¡al la¡rcr

to î¡ha ôuet cyotan¡ t¡trcy ÜGñÐ tdtmttfledt ehlefrIy by tt¡afr

dlark flattancê ruolef at tÀe base of t'ba outa¡ ðt¡cù ecllg'

&c large e¡cl"{etory aþaùa çIG¡PG ltnoâ çrlth tålL Goü¡esr

GG:LIE (a elngle la¡¡er) Étà a baeal natlrar pa].e r@nû

¡ruolelrs. ID 6oE€ parte tlra lLrrt'ng cella al¡ored' a¡r lntaet

lunt'al Þorqilerr ln others tha frec a¡rô otr trhe oello reB

lrragular.

@. (rlg.9.)
rn tbe aclnar ¡rorGlm tlp ccl¡1e¡ prlc8tlc ln Ehlp3r

er¡,o.ounúcü e not alrreyg ldtærtlflablc lustn. Tbe t'UbUlar

conponâtte wore cslunra¡r Bnå boüt t¡rpca of eclla eontarsd

dark rou¡¡al Dsse1 rruolcl. Tho ac!'nar eaerÛtory elenæta

a¡pearcô ts Þe of two d'lffcrent typee¡ or at least t'n

tço dllffor@rt ¡rhaeee of eaeretory aotlvlty. fhe mJoÉtv

of thces co]'-ls prcaenteü a ltdrt gFarrrrlar aPpêan¡nssr thoao

grenuLas rsre pale roundl andt rathcr glaaay' The otbcr

t]æer eontafneô a¡¡all dnrk, Brrnetate¡ aetôorù1l1e 8la¡nlce'

ÎÌrees darts cella oecmrrcû clther as ercascnte of tro or th'nco

ealleoutgtÀaapale-atafnlngaclnusoreln8]¡JraæagBaIc-
stalg.lng acl¡L. Occaelonally they ap¡raarcd ln gpoupe of

thrca or fær, no luaen r¡a atGn berc tlrerçtore thay lGl¡t

t}rougþtnottofo¡na¡¡acl¡ug.rnthecreEcent-eoll
formÈlon¡ 6oE3 of tl¡ese dtarl ccllc appcancù to eæû a

eytqllasnlcproJcgtlo¡rbetrocntb.epalacel'latomcb'
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thc aolnar Iuma.

lhe gerncrul appcaranar of t}rle glaud ras elal.Iar to
thÂt of a sarlouo srXl?ary glauå ln üf¡lc,h dl¡rk ercaocnt oclls
¡rsaa ¡ proqinæt fcatlrrle. {yooplthallal æI.la rcrc not

ldeotfftoð rtth ccz.talntyr Ho lacr'!,nal tl.eguc rae oÞesrrûd,.

o

Ear{,gnf e gla¡d uaa p¡ecaer¡t ln t?re ugqal pooltlon - ât
t¡he root of the nlatltatlng neÉrans and ¡as not cxtenaltu.

lbs sGcretory porÊl,on rac ùlbalo-aclnsr rtth lntralùula¡'
tr¡cte Bn caont aÐong ùhc aclnt. Theec ôucta trad t¡s usrraL

ral,lr a elngJ.s lqyer of crrbolêal. oella úleh eurrsund.Gd. a

r"æad falrly large lu,nsrr. .A fcw 4roa¡rlttrcllal. ecllg sar't

prsab1y prcsent outstdta tlre elngle laycr of srral oaes ¡

.å, dlouþlc leycr of eelle foræed the salle of ùbe lnterLobul-

ar dh¡cts. Of theee coill.e the l¡urer auroa ElEr€ cuÞold,aIç thc

e¡ta¡r befng raÊÌran f,Iatùer¡ andt all. ehord a darkcr statnF

lag rcaetlon thin thoeo of the glarûular portloa. Ho largp

cxerttory ôucÈs tsric obesrvsð,. ffioplasele ilctall'g of

aeln:t anð ùubulee Lnclr¡dleð tlre fect tÌrat ln the aof'nar

portlon, ùl¡8 eeerotory seil.n rgre tall. anû p¡r¡¡¡nf'ü¡Ir

ad guæor¡ndeû a very sBeII ].usetl. lheee ecsretory

e]cncnt,s ¡ltth thefr ðarts ba¡al ¡uclel conüalaedl e coarecly

grarrutrar aytopl,aen tû¡at raa sü8Þtly ael,dlophlllc.

fiyoe¡rttnrellal solls lra¡ra not obsetraçd.. Íhe tubu1an portfoa

eonsleùcd of ehorù pyraotdal salla sct aro'r¡nÂ a clreular



Flg. 10.- Eyelid of lflebqEUIUE_IUlpe,9gLa.
Stnlned vith h¡ematoxylin and eosln. X 40.

A. Meibomlán gland showlng lobulatlon.
B. Duct of the pbove gland opening on to the surfBoe

of the eyelld.
C. Gland of lvfoIl.
D. SmaJ-l h¡irs with sebaceous appendages.
trì. Eyelash.
F. Skin of the outer surf ace of the eyelicì...
S. Conjunctiva.
H. Striated muscle of the eyelid.
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rcIl-ûoflnod. Iu¡sn. Slnec tJrcsc ocl.lG r¡Êrt ¡athGr flat
tha lango dârk tnol'eus occuplcd thc greaten Par"t of tùo

acII of rhlch tåo cyto¡¡l,aan raa coarEot'y grlan¡rl,arr

tyocBlthellal oolls could, ûaflnltely bs lðar¡ülficclt YeIy

11ttLo connocttvo tlemo uraa prcgent betrsen the aoeroto¡y

elescnts. Fo l.ae¡rlnal tleeue wae l,üentlf1ad..

a

m¡cFotrrRus vur.PBqur{4 (rtg. 10, )

ILlÞgB1¡D. Ðrose rall-dsflned. etands extcnd¡û about oÈe tht]ll

g¡f thc dlæth of tÌ¡e eyellô.g. Each had. aa axensüo¡ìF duot

Llnsû at lte eç|.t by eavatg f"yers of Êç1uaûoqs stratlflcô
CGIls, ThE clr¡at grpc¡¡cð. on to ttre fi¡os palPcþral rargÊn

wlrcne lts aupartlaial linlng cc}Is Þccauo kcratlntccd' as

thay not thc sktn of tÌrc rlû narglnr Tt¡e glmdn a t¡plcal

cou¡rounä eebaoeous ofte¡ heð a slr¡glc nal^n ft¡st lnto whl'aã

ttre eeercto¡ry actnl c4¡È1cd througb lte Ehort bra¡rcbcar

[Èege aelnar cclle re¡t obvl,ously of holocrlne type ar¡t

prcsentsð. varlouo Bhasca of fatty sccraÈl@ne

)'

l\no of tJreee wGrG preaentr ono on each slôc of tÌ¡c

halr f,olllcle d the alllua'
I

tÎr¡ balna occunmd. ln gpoupe of tro to flvel anÀ

caoh group TaE fl¡ppllct by a oollootloa of holocr'lne cclls

fornlng a emall glard.
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Ol.ad.s of ¡üol1 (aooart¡g tvÞs).

lthcso constetad apPar6nü1y of a ?!ry looeo epl'ral aa

o¡ly qra or .t¡o t¡ansgoree seetloßg of qot ls tere 3€en ln

rolatJ.oä to tha e111a. üa 11(þ leasr of tl¡e ùuÞt¡l'cs

çag llnedf wlth flat or cgbeldtal oclle¡ prlof,oabl.v tn t'hc

poEtÊooer3to4r pbaee. lho prca6msc of nyoc¡rtt'Ìrcl1al cG118

at tT¡e baac of tlrc 8¿cretory c6118 Eas falfly weu-

ôepsrstratod,.

@.
G].Fda of tlra:$qFllÂ.

@¡ thla mrlülloÞu].atcd, st¡!ìrottu€ cxtondtoâ ÞonD

tÞa halffiay up each 11d. Its stlTrcù¡nc vaa t¡4rlcally ü¡at

d a bolocrlna aebacaoua grad Elsllar to tlhat of XElgÞ¡B¡rF

;t¡lah lroe d. rcadls bscr¡ dlsssrlÞcù.

a

ApalrcÉtheeeapBaardo¡¡e6eaclrEldlcofthc
atllr¡n balr folllolc. Fo üucüs froa theeo eüÑotures Etr€

l,ðentlflcð.
TG¡lê prcscÛ

on eaoh eycJ.lô.

Anocrlae GLa¡ô+ of t¡lrc Evc114 lnoluûeû¡

(a) @ notd ln rclatlen to onlg a fsw of thc

cllle¡ tbe lover lld appearcd to be thc soro freqtBæt

Elte.
(b) @ sttqateû ðoæ to tJ¡e balr þulbs d tbt

la4larbglrse¡doccurrlngatvlôelyEepgratcd.lñlefrle'
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a

Iatboo{ aF, tJtaso large ucll-ôevalopedt holocrtlne gla¡¡ûq not

agsocleted rltÌ¡ balrs¡ pogaçBscd a lor¡g naln duct sct

pcrpcndllqú.ar to the free pal¡rebral bo¡€ar. Thla ðuct c¡Ét

ras pleced, extcrrral. to tJrc mrco-Gl¡taneous JunctÍon.

Wolff (f9+8) renarked ttrat the¡e noûÍfleð eeÈaceoug

gleryla of thc ekla¡ rhfl-e wcll dlevelopcd ln ttstt¡ are mueb

Ìcsg eo ln otàer nannale¡ aað tJrat ühey represont a nor of

laehee whlohr ln naåo haçc dlaappea3cdt but Eay reaPpcar tn

the rare sases whcD. xalÞonlan gl,ald.e a¡re aÞsÊnt.

In&g.LggletheEelÞomlanôuetsyate!Easntnllerto
t*rat ôeserlbd. ln the notcs on g¡llh4flglng.

Tlrc seer€tor¡¡ Bårt conglsüdt of aolnl shtc|r aBocarad'

at the e¡rd of eaeb enall slûc dluet. lhc large flat ccllc

co4rrlafng tþese aclaf shoçred the vanlous stagee of

breahdo*n lnts fatty eebeceous s6oBêtion - æ}y the baeel

eelLe¡ tJrat le thoee rcstlng on the Ëaseg6nt nsnbranat

c¡¡lblteû a rou¡ndl falrly pale nr¡,eleue rattrer than thc d¡¡rk

unsven pyhrott c one clrarsater'!.et1a of ðagcne¡'atl¡¡g callg.

@
llrcae olly aebaccona apperd,agcs tare notoð ln

acsoclatlon v1tth fibe atlia of Þotù ltdlgr thcy re¡Fa

typleal holoerlne glards of only æûtun e1¡4.

Itlhç Glanâe of Xo1lr ttro ¡lrallrgsantatlvcs of t*tlg €gtofnp rcrlG

¡otcdl ln olther 11ô'
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Êùaacoua andl- AnoanPtao Olanûao

ilrc enall hatrg coverlnS ùÌ¡c cternal, etrrfaec of tJm

cycltûaappear'adltobcof,twoglzaa.ÐecEsIIorúldt
oecftfrrGô ln g¡oupe of fær Èo slx t€re u¡uaLl'y sugonnÄedn

a8 a gaoupr rlth a eû111 llIllt3tDæt Of ecDaceoue tleeue'

Soecrhat, Iarger helrg rtbich occurroô somctl¡Ee8 EOrG

oupcrflclalIy enð Eonctlmee at a èce¡rar lcveI, êtû uot ebor

aaJr agEooiatcd holoorlne t¡æa ecI1 $Folrpao

Stllllargerlra:lra¡wlrlchserenotcllla'possGsesd
bulbg eltuatcd ln the êcep fat-fl1lcð rcglon Juet

aupartrlclal to tl¡e st¡gtaÈcô msolc (l€fator palpabrac

euperLorls) of tire ulDcr 1lô. glth tlrcse h.alr Þulþa w?r!t

üh('|rsþttobeaegoûletcðsouoapocrlnceollgg!¡1ùwareln
actlvc geerÊtton¡ tùre nyocpt tJrellal ccl-ls YoFa vcry

evtdl¡at. $ome of t]recc g].a¡rðe¡ erpeotrl,lJ t]roea ln t]p

deø¡laat Dsrt u€râ Yery large a¡rô eonglEtod of several' eolls

fro¡s ;hlclr a 1o¡rg ôuet lcô torrrd'e the pllo-acÞactoUB OAn¡l

of tÌ¡s eoarsen balre Ëtch alao xlosstaBodl a eebaaeous

aB¡rerd,ago.

weII ðevelopeû eyoeplthetLal ealle secnrred' bctwcsvr

ürc Þaesnat øenblìans anû tJre cecrGtory ccllr¡ tbcse TCr{a

t¡ll coluqtar ln elre¡rc.

@gtan.rgoocrrylcêaearl'yùharrhotedø¡ltihof
ÈdÞ llûs.
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&clr EtncÈuro oonformû Spncrall'y to tùat

ðcao¡ûbeal of tbo otber narsuplala oonalðcrcû tn tihle pep€Do

Sone o1f ths eec¡îetory aelnl appearad' to be ln a¡r gar:Ly stagÜ

of t5s ecsrctorSr proccss whercae otÌ¡ere show¡ü tÌ¡o ogrtrql"

pontlon of tho aeln¡r8 to be cqpw of botþ aclle a¡ü

BGorotlott - thg rageltxtrrg perl¡freral cG1ls thrae to fær

layera doep, cor¡atltuted, a rGstaunB fnom Bhlch tlc?

secnotory' elcmgrts would. d.cvel'opo

Eg¡g-QÀgdlg aoul.d' not be fou¡rdt ln clthcr 11ð.

g¡sELeLeU
tûle glcsÅ res altuatsô ¡¡aar tO a atllus anÀ oonsts taô

of rsvcral apocr|lna eol1s courpooed. of rathcr tall p¡rrad'dlet

oclls rttJ¡ ol.oagAtoô ¡uolcl pcrpenôlq¡lar to the baaenæù

nsúnarÌe. Aolèophllle ryoepttheual Cclla wâre et taat€ð at

tba baec oú¡ tãc eearetory caLL¡. Fo ô¡ret Ele obeerqrcû.

Ë¡il¡g, aost of thoes aovtr'lng t"I¡c llds rer,E ftac anû

aBpear6ô ln thc ðe¡mla !n groupa of th¡reo ùo fourr tlüIr æcb

eFoup a EÈÊ*¡g1lt appcndage sae prrogcnt.

{ . úo laertnal gl'eDAB trêlsa for¡d 1n any of the four apcelea

lnreettgBtcdlr

2. Harrlcrf g gtançt 3âs Ill¡seæt 1n all' anô ras of consld'sS'

able elze¡ tubulo-aaln¡r ln form, 1ü ehoüd variatloas

ln thc acorctony cel}e lu aaclr of tb€ anlgla sænlnså.

(a) .IBTCHOSIIRIIST throe t¡¡pee of Eccnetory cellgl-

1. Don-g¡asr¡l'arr þr18ht¡ ptnht glasey ocllg¡
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the' oecurrcd' alrrgÊY or ln egall rrr¡,¡nbore ln
a¡t aglnug.

1,1. Interncdlate etalnod, ecll'sr Plnk wlth a

b1uleh tlnga¡ thcee wene granular and

oegupled'cwholeaolnrreorTe¡Îepreeentln
anaclnugwhlchcontaÍned'otlren'nuehmona

IlghtlY etalneð co¡qPonentao

111. Paler stalncö, cells whleh formcð thc naJo¡¡'

part of tJ¡e sccretony t'lesue. 1[Ïtc

cJrtoBlaem waB palc ùo colourleee wlth a eolL

eontcntEorcllletlratgfagebaceougoall
at plddllc stage of eeeretlon.

S¡sls
Intralobularrmll¡slnglelayerofeubold'al
ocIIs. InterloÞular: rallr ðoubIe laycr of

oubolðal eella. Excretory duot: langer than

the lnte¡rlobular, wlth a very wldlc lunen a¡d,

tro or thnee laycrs of sural. oelle whlch

tcad.cô to be colr¡nnar.

(b)@
Ëa¡d,err s glard, a tubulo-aElnar otlco

lrrbuLar portlon¡ two cella rh1oh hað' a

grarn¡Iar content tsrs cubolclal and'

surror¡nðcð a fatrly wlcla tubular lu¡en'

Iyoaplthellal' aellE rere a]'eo preaent'

@¡ tbe cella rere t¡n¡ncatcü

pyFatqtdte whlctr gurnounû,cd' a emal-l rou¡rô
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ls¡æ. 0*Ér Gc].I cürtæt Üas coarscly

g¡aÉl'ar ad' fslrty ûarlly etalnpûr an

aglltananec elnllar to thoee of a ôarkly

stalræü hotroe¡¡'lne ß€bacGol¡s glend'

P98lg.

¡U¡¡g;fgÈI¡fejß. Tkall vlth a slnglc lavcr of

eutolüal ec]'].g: aleo

ryoePlthellal eclla Prcacnt'
i

|4!¡IæDI¡4¡: Isqger lunan and' lnaraaeed'

mÉer of laYere of usral

ocllc - EÍooPlthc]'1al cclle

sttlL Preeent.

Bg a*aretorv ûuets of laFgct eLze olsefed''

(o) !fflttnAicrg oBBSuLUS .

.BQ¡}EL-E¡E¡¡ tþ ee1le ÈcrÄcd' to bc

ooluøter.

ôeln¡roart:thccellewcreprleuatlca¡rdl
apBearcü, to bo of two Ölfferent ty¡rce' Eho

naJorlty $e¡tÊ 118ht stalnt'ng anð' contalneü

eoarsegrarruleeofpalcror¡nd,ratharglaeay
allpearance. lbe rcmlrden eontalned dlsrts

Dunctateaeld'ophlllcgra¡nrIes'l[:lrcsc
dtarkccllgocqlrneðelùheraacrsBocnteof
tloorthrecgclleoutelðeaBale-st8lnlü8
aglrx¡go'occae!'one1lytngrouPgofÈbrco
orfouruhlohrslncgalunanlaelaokltrs
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ûtdl not forn an eclruls. Ocneral appearan'cc

ofglald'sasthatofaacrou8sa].lTaryon€ln
whlaü ðark1y stalned[ aellæs ccllg rêre a

pronlnerrt feature. ftyoeplthellal oellB rere

dlfflsult to d.aflne.

DnelÊ.

@ one laYer of e¡Þolôal cclle ae

a waLL.

@ fralJ.: tall' eolurtar colle ln tro

layerg. Thc eytoplaeu of thalr lunlaal

bo¡d.er ehæedt a¡r aolðophlltc rcaetlon.

vere llncd rltlh a

elngle layer of tall colqnnnr ccLlE.

(ô) smNTHoPsrS cnessrcÅuDAtA.

Eard.crte f,184ð' agaln a tubulo-aelnsr

atrnrcture¡ p¡rnaaldbl oslIs formcd both panteo

CoUs votre of only qre t¡æe and' contalncd' a

ooarEely granular oytoplasm eltghtly mo¡lo

ao1d.o¡lhlltc thân ncutral.

Esfs
IÑ¡¡fgÞgfgg rrall one layer of euÈold'al calle '

¡¡1¡Ê¡t9þ¡üef ôuatr lusen wlôe and' rounÄr

lnner mral ool'Le onbold'al¡ outot' o¡leg

ellghüIY fl¡ttar.
T.eLe glanÀ preeant, ln all bnt .EllnÌ&gnEjlg craset.caudate.

uol.L gland prceant ln all Þgf lbf;tåCitg cibcgulus '
Iclboulan gland Breaant ln aIl four epcelea.
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ruEgDggLIgU.
Inhlesorkonthegll'nglandlorga¡l]Eofgan¡aalg

schaffcr (f 9l+O) atated' that thoee ]'ocated' ln the aural

appcrrdagee of vertebratee ncsd,eð fu¡lther lnveetlgatlon'

ftrle Etatencnt followed that of zarlgoh¡ who !'n 1953¡

hact polntedt out how llttle ls known coneGrnlng thcec

etn¡cturea ln Båny of tùre mammalg'

Later¡ ln I 951¡ E'bcrl-Rothe puÞIlshadt a paper deal-

1¡g slth varlatlone ln tt1c gtar¡de ln the cxterr¡"al audlltory

neatue ln tbc YArlous c],asees of mammals. fn thls EurvaJr

etre notocl ttrat botJr tJrc atrncturc and dtlst¡rlbutl0n of tha

apocrJ'netubuleea¡rcltheaebaeeousglanitolnt}re

oarÈllaglnoue or 1n the bony parta of the neatus geescd to

be related. to the hablte of tlre anlnal" For thls reaeon

theee o¡rg:an8 tend, to ehov Bome pnoteotlvc functlons:

ar¡lnalE Ltylng 1n water¡ o¡r oll¡ or r¡nd'er the g¡ror¡nd ðaVolop

aome acces8ory etnctur"eE. the valva-llke cl'Ú1n8

ncchanlea ln ths arm¿dtflLo a¡rd. ttre vGr¡oua plexusea or

severnoìre tlesuee of soßê chelroptcra and' ca¡nlvorea ana

exanplee. Thle autÌ¡orl aleo obeerved' ùhat the cxter'nal

neatus of rsdlcnta le enti¡rely ðevolå of epeclellzcdl

apoerlne glandls.

It was Horatnann (195n rho d.cecrtbed. the human

oers¡en gl¡¡rfle a8 Very wlûe apocr{,nc dlca, tl¡e dllan¿tcr of

thclr lunen berng fron 5O-150 alcra. lßùe secrctory portloas
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of tl¡,aee glagte .arc collcð whcroae thelr dlucte run a

falrly stralSht eoureo anô o¡lcn ltlrcatly lnto thc cxter¡¡al

auèltory Eeatus or tnto the duet of a a&aeaoue gland

(slnonettaendflagnæl1937),.AlthouehllorretEÄnn(1957)

has repsrkcdl on thclr vld[e lurnlnal dl,!'anctcrr thclly andl

peryy (f 958) h,ave noteð how aus1l arìt t&c apocrtne Gen¡mlt¡-

ouE glenats ooffipar6{ rlth tlroec ln the axllla of t¡tÊ bl¡nan

eubJect.

In hls dlaecrlptlon of tlre ccn¡nen gtand. ðr¡cts Horstgg¡¡¡

llg¡5?) rcfera to thelr lnellnatlon¡ aa they grog oltlcrt to

pnofluoe alçullary cnlargenentgr elüuaùeû near to tþe paaoagc

through thc eptilerrnlg and frequcatly flllect uá'th eonecntrlc-

ally arrangeô e¡¡lthella! ma6ae8. Íþle author a18o n¿lntalng

thet ceru,Een trs a alxture of t'he gÊcrgtlon of tho serunlnous

and tihe ecÞacGous gla¡rd,s rlth soBs d.caqaanatcdl a¡llt'hallu¡!'

Itre nllky apoorlne Broðust tæôs to ¡often ùlre rather

ha¡.d. Daxy sacretlon of tùre seÈaeeous gland.e.

Ttre blologlcal elgnlfleansc of tt'lg saeretlon 18 t¡¡t-

knoun; though sevgral wrlterg have euggestcd' t'ttat tlte prca-

Gnßc of a blttar eubsta¡ree Eay EcrFc to pnevent atr¡r ürwgl-

GOme lnvaeton oÚ¡ the cxteraal auctlto*Tl oanel.

Followtng hle stuð.lae of tùrcse anlnal'g¡ Eoratnann

(1gr7) eonolucloð that tbo cenrnen gla¡ôe of plgr nonEey, eoIF

goat, horse¡ ðogr eat and. sole arc hlBtologlcall'y coql¡arable"

It now ¡¡smalns to appcncl a report on tbe hletologloal

stllreture of üheee glancLs ln tJre four aarsuplale u¡¡clcr

lnvostlgatlon.
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. (a EturÊ fcaal.c).

Íhls Êtaûy lrsluðcg tho p!,æa of tbe aanr thc sk:la

co9ertng lùc four eartllaglnsug p¡oc6sacs (üragne¡

antl,tragUs¡ a¡rt1Ìrollr arÉ pro6c6sl¡a a¡tlhe1lcl¡) rthleÌ¡ guald

the cntrancc to t¡Ìra dtlgtal porltlon of thc cxtcrzral ear cansJ'

aB rcl']' as tbê eans]. lteclf.
tnra Blrura preaent,cd, an axtorr¡al hal¡ry eErfaca a¡rd' a¡¡

lnterr¡al alno¡t natscdl onÊl betrcen thcee two¡ a

aartllagfnouB oorc las lnter¡loecô.

In tÌ¡e halry sunfacc, ncar eac¡ g¡ou' (tro to flva) of

êceply plaoeð balr ìnrLbe¡ aPoerfrle glads Ülrc preeont¡ tJrclr

sGs¡atoty 4311E contql,ncdt a gnaanlar aytoplarn rhlch grlc

a neutrephlllc gtal¡utng neectlo¡. Host tubuleE appearcê' to

bc ln tÀc post-georatory Bhaao'eln€c tJrclr lunlnal aurqfaoc

vas fl'at and, lntact. AoldfoBbflle nyocptrt'bcüal ccll's

forucô a¡r fnoouÐIeüe layer ouùald,o tlre ecerctory 1¡¡¡ogo

Ît¡c cluets leavlng the aposrlne tubules o¡lcnoð lnto t'ho

euperflctal parü of tbe pllo-saÞaeeoua eanê18 of tÞ3

largar l¡a!,ra. Éost of the Þelre ¡rcne enêoued' u"lt'b a

eebaecoue appøråage ¡hl,eb confol.pcil to the ueual ðcoerLp+-

lon of tJ¡ls typc of ellenû ln s slnlIar sltuatlon'

Tho alnoat nshcû ehln llnlng the lnslðc of the plnna

coatalnsd, a few a¡roerina tubuloe, not aBparently a8aoor

lateô rlth balrae ftc aecrctory cçlls of thaee ÈubuIc¡

aontalncÖ a granular eytoplaen fnon úlch blaÞg protrtûCd'

tnùo tlro l¡¡nen çhore s so¡crb¡t gmnqlar sGe¡l6tlon rar
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pFêBêDtr fl¡elr r¡ou¡rfl n¡rcleug srhtbltcdlr aB rell aß the

mrcleolË8, aoEs darkly stalnsd ahromatln granulcs. lfhs

strlklngly aclclol¡hlllc nyoepltrreltal cLenenta whlch

aur¡¡Otrnd.Gd, ttre agcrctory csllgr appGared to be oontractcð

anÄ ter¡itod, to Push up lnto tbe baeal' part of the

euperlfilpoaecl scorotory oDeê for eaeh of çrtrlchr 8t leaett

one contraetl.le clen?nt teB plìesGfito Tþeee apoerlaê co1lg

occurrcd, at wlüe lntervals on the lnner el(ta of the

cartllaglnoue eore fron wtrlch thay üferG aeparatet by the

tJrlch loaettudllnally nrr¡nlng colla8enoue buDâles of thc

perlchorglrlsn¡ no cxsretory {luate rere ltlentlf,tcdl'

Ttre ekln covenlng t}re tragua, antltragua Ctc.¡

contalnsð cnBll halre ard numerouB largc aBoerlne glandr

shlolr oonelstodl of nany colleô tubulee wlth a rld'e luuen'

Daeh tubule wae I1ncü wltlr rather sb.ort¡ palc-etatnfng

8€et}|8tory oelle castr of rtrlah sontalncð a Pale nucleue

rlth a rcll-ðeftncû nucleolus. Bo{¡tr eccretor¡r arul restlng

atageerGrGra¡lreecntadlntheeetubulcewhleJlueFe

eurroun¿oð by aelôopbiit" eyo"plttrrclla1 qleuent¡' Or¡l¡r

a fcw ôuats frotr tt¡pse apoerlae gLancls eould' bc follovcd''

t,}rcyeppsaredltoeqptylntothclnvaglnatedtcanslof,¡n
aôJaeant halrr andl not lr,rôcpcnôently on to the gldn eurfaoc'

llhedtuotte1lgPo8sos8cðtbGueualùwolayereofgcllEl

lnner euboldlal anô ortcr frattcr, aach yltb a ôarlr ror¡ncl

nuoloua. llhs ln¡rer cclls crÌrXbltcù tlrc ueua1 ao1ôophl1io



F1g. L2.- Apocrlne eoru¡non glandts ln the roof of tha
exterñat àudltory neatus of lgleþoguruglglpeegtg'
Stalnecl w{tft haêmatoxylin and eoeln. X l'00'

A
B
c
D

a

a

a

Apocrlne ( cerumen ) tubules.
lubules have a wlcle lumen.
Myoeplthellal oells ( wXth nucleus ) fn surface vlew.
Connectlve tlssue.
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ottclc æ thslr lnúaal booC¡rc S¡ ¡nll Þ¡ln la tùo

cÞln eovcr¡tng tlrc ærtllagl,uoqa t¡sgtr¡ otG.¡ oceqræct ¡t
fatrly rlôc latslrrl'¡¡ croh lralr ras ¡e¡ræadd Þt r f¡ræ
¡ooonlatlæ of añaocor¡â Stâaô ecLL¡ gnoupet ln tùo

ascnetod sræn1a¡r fol¡gtlæ. Pa¡|,¡ùarrlly 1¡ oteb tûE¡

tbarr rpprard rÐll æ11o¡ dtæ Ðo l¡tcrar tfür nonrl
nclrt¡ nseraF to tbc cüatrìG of thc stGr tbc æ11. bGGt¡t

ùtprr4lopùlo ril Chslr æslcu¡ p¡lhotlor norrt atutr¡lly
etlllt tJr¡ nscl.l àÍl d.lrappcarcd lcavtag orll¡ 1111cû útt
a nctmrt fru Êl€b f¡t d¡o¡rlote bdl bcan rær¡û tqrl¡Ul
trtr pnaparattæ of thâ æctloos. ID aoue gloÀ gtþt¡p!,

cryty lp¡oüg ln t'bclr oont¡nl tDÊlt¡ ¡hor¡t tàrt tbe totrl
rcc¡cttæ baâ gasardr Èy mar ú thâ ¡hort dlEûtr lnto t'bc

pllo-r&a6cu¡ c¡¡al of tJ¡¡ æcory¡qyl¡e brlr.
t¡ ¡rtc¡n¡l cr ænal ra¡ llacd r1tù sqútæs

aÈr¡tlft¡û æltb¡Itu¡ flro to olx scllo û.GFr É¡fù
{¡f¡¡¡fafcô aoæ ag¡alfleatloa ad ¡ ¡llgbt eoâll¡l8. Dæt¡

a€lalsFhülc oomotlvc tlau¡ føld tùe tùlal uEtlcrlytg
ûcralr. Ia t¡o ût¡tal oaÉtl¡elmt Drrt of ths can¡l' tb
d¡nl¡ aoûrld næFoNil ù@dt rpoerlæ tûu¡ct ülob
ôl¡¡r1ayd Dott ¡ærctory ad. ¡nst'-¡coretor¡r ab¡lc¡r
Aofafo$lllc qrqrtl¡hcltel ccll¡ tcrû a prutnant fo¡tu¡¡ l¡
thcrc tûulca tïor rhtü æ êuot¡ Ìr"G 3Fa to ææAco

fù ns notoü r1¡o ärrt, ln tbc mof rcgÍ,æ of t'h oorl
tùr apocrl¡Ë ¡trnctnrc¡ ruchdl tùclr hlcù.st prtk oú¡

æætratloa, (rtg. 12.).
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tsrc bulbe of Botse small halre¡ eacb wlth a nod'cnatc-

st,zed. 3eþacsous appenð.åg€r took up a posltlon betreen tÌre

epltJrella} Ilntng ar¡cl the cartllaglnoue core of t'he ralL'

In tJre proxlEal eartllaglnou8 end, of the ear canåI

tlrerc app€areô, 8t falrly wlde lntervale, 8ßa1I halret

cach cnelrcledt witù¡ a s@all seþaceous append'age' Dcø¡r to

thc haln bulbe BGYe¡¿l epocrtne collst aLl poeecgslag a 11'þ

IUnen, nrcre lscetcd.. Dqcte fron tþoee tuÈu}es opencd' lntO

tbe pllo-sebaeeoue canalg of the aceoqpan¡rlng halrs'

@ (a nature Eåle arrd fenale)

Slnectlred'aaerlptlonE]'reaðyglvenoftheglandls
fou¡d ln the skln coYcrl¡¡g the exte¡rral and. lnternal'

suÉacee of the Blnna of Trlahosurug rnrloccula applles

Gquelly wetl to those of Ð¡gnþlg lt rrfll not be repeateü'

However thc halrlcee lnùegunent eoverlng the lnr¡cr

suÉace of tlre tragUs etc.r exÌr!Þlted' sone vanlatlonri fron

the Trlchoeume pattclln. Thie skln eontalncô large

cou¡lounö sebaeeoue glanôst Eany of thcm oBenlng on to

tl¡e ekln sr¡I¡f¡aoe by very short ôucts. frh'e d.uet walls

coneleted. to ttrree to four lsycrs of sguanous eells. Tbegc

gland,a rere ty¡¡leaL scbaocou8 oneB ïh1ch Breaentoð all thc

vcII knom eharactenlsttcg.

Deep to the eebaoeous etntctunee¡ a¡rd' surror¡rrôodl by

aðlposc tlseuer the seeretory cotls of nnlqeroïrs q)ocrano

glar¡aa rerc groupcd adJaocnt to tÌre con¡rectlve tlseue of

the pcrlchondrlun rhlch encl.osed the carttleglnous eona



A.

Fig. L1,- Sectlon through the lnner reglon of the
external audltory meatus of ÐS9,9!g!a-994e!UEa.
Stalned wlth haematoxylin and eosln. X 100.

B.
$ebaceous 81ands.
spaee left ln the gland substence after the seeretlon
ha,s passecl lnto the duct.
Duct of ó. glantl opening lnto the auditory eRnal.
squamous stratlfled non-eor tfletl eplthellum Ì1n1ng
ttie auclf.tory canal ( lnner part ) .
Inner part of the dxternal audltory eanal-.
Cartllage.
Strlated muscle.

C.
I),

E.
F.
G.

Thls sectlon shows the ma.sslve a.ccumulatlon of sebs,ceous
glands whlch surround the lnner portlon of the externnl
áudltory canal. The glands cleplcted are ln the actlve stage
of secretfon.
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of the tnagne¡ eteo Duets wlüÌt a wld'o lunen tooh an

abnrBt rlse fron the seeretory colls ar¡il followcð a

stralght courge tora¡{le the skln eurfase upon rhlslt tõct

êcþouct¡eð ôlrect1y. Tttc d.uet walls ç€re charactcrletloail'y

two eelle tÏ¡lck a¡rd tbe tlnlng oneo exhlblüeô, on t'!¡elr frce

Eurfaee, tåe ueual acld,ophlllc eutlole.
fhe proxl¡mal e¡rð of the c¡ternaL auôltory ce¡ral waO

llnsd rlth helrleee squamou6 etretlfleð noÌ¡-co¡nlfleô

e¡rltheIlun. Betrcen tJrc s[ln a¡tt tàe oartllaglnous wall. of

the canal, conpænð gebaocoue glæd,s fo¡rncdl a¡r aLnoEt eon-

plete lnvsetÐent of tha tube. (Ftg. "13). lEl¡gee Slanats

opernedl ellrsctly¡ by üucts llnccl vlth three laycra of eqnan-

o¡e etrattffcd e¡¡lthe]lü[¡ oft to the skl¡ eutrfaoe.

No apoertne tubulcs scrs preeent 1n thls reglon.

.99&g}leleÐ.

It wae asÊuncd, tJrat the cenrnen sae¡retins elenerrts

wers com¡roscd, of thc sobaccoue a3d. apocrlne glanda founËl ln

the gkl'n coveDlng t'Ìre trague¡ etc. ar¡d the sebacooue on€s

lln|¡U ths sell of the exteraal aud,l.tory canal. Tbc fact

that the ðueÈe ef both ty¡ree of glantle debouehodl dlrecüLy

on to the ekln flrrface, ao ls co¡ntron ln tbe extert¡sl

auelltory ncatue of tbe eatr (Iontag¡ra 19r+9)r atrengthcncô

thls aeeuu¡ltlon.

@ (a nature fcnalc).

Ttrc slntlarlty of ùþe ekln aBpend,agcE of tþe plnna ln

@r , aDd.p¡:ggl9itg



FtB. 14.- Seþaoeous glands ln the dlstal. part of the
externaÌ auclltory canal of Eþglegle-9,þgeglgg.
Stalned wlth haena.toxylln and eosln. X 100.

A. Large eonpound sebaceous glandË.
B. SeveraJ. eompoundl glands share the salne duct.
C. Opening of the main cluct on to the skln llning the

sxternal audltorY eannl.



I
Òüvf'

-h rbl J

¡.i I

I

¡

rl

?\
t.¡È

v

g

\,t

I I

I,9

I

t



-gr_

gg¡g¡¡lg rcndere lt unaecoaaary to rcpcat thc ð'oscrlptloa¡ '

already g!.rcn¡ of thasc apcel,ee. lloveverr ocrteln

ùlfferencca ð.1d. sPpear ln ttre ekLn cøverlng t'Ïre tragUe cte'r

a¡¡d. ln that flning the rall of the ea!¡ eanal lteall?' ID

thcee regloDs the thtn üro-ee1l.-laycred' sllgþt}y

tseratinlzod cpldornls tested, upon a rlôe oollagenone dle¡rnLa

vlthtn wtrlob ll1g4ero¿s laqga¡ m'eh-branehcd' aebaseoue glan€lg

rereallgncd'ad.Jaoenttott¡eeartl].aglnouefraaelork.
oceaslonallYrEomeofttreseglarrðeTatreaegoelated

w1ür falrly snall haf.¡ra lnto ttre BIl*EÐaceous canals of

rhlch tù¡olr ûuote preegnably qltenêd. HowcVer¡ nany of

ttrase largc gle¡rðs ù1ô not eppeatl to be aðJuncte of haLm¡

ln tl¡esc case8 a very short rl,ôc ductr at the n¡ck of tlrc

glanÀ¡ o¡lcrrcå on to t,hG gq¡face of the ek:ln. 1lrc yaLL of

thle tubo conelstcð of Eqluanoua st'ratlftrcð gptt¡heLlun (s!'r

to elgbt ocl,ls ð.ce¡l), tho DgnÞcr De@trlng rcdluccô to thrae

tofor¡rasthcðuctreaohedtheø¡ltdternlB.
Frequcnt,ly a contson duet oBcnlng served' eeveral largc

g1and,a. (F!.g. ll+. ).
con¡rcctlve ù1eEue se¡rta dlVldlodl the cospounð ecbaocoug

gladslntolobuleedrlehtookthefornofEaogu'lththa1r
penlphcral ocllg reetlng otl an l¡úcflnltc baaeEqnt nenbranc'

ilh,cseçldlaoyllnärlcalorBolytreûra].ecl]'gcgr¡talneða
elleÈ¡tlygranulaneytoplaenghlchcnel.oeed'arou¡d'oroval

Bale nucleue. The perlpheraLly arrangcd aellg orhlbltaû

oLc¡n outllnaEr but thoae tora¡"dls thc cEntrc of tl¡c 8lo¡
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whlle stlIl retalnlng a ocll nenbranc had. bccomc

hSfpentro¡ùrledl, ttrclr cytoptaem not-llke erul t'lre rruelet

pyrnotlc. The cEpty ocntral Bpese wlthln the lobular

aaga was pnobably d.ue to ttre ffnal.ctfelnte6fatlon a¡¡û,

d.lsappearenoe of thoee eelle nhlch had. formed the gla¡¡ôular

eecretlon.

Onty an oecaslonal apocrlne tr¡bule rae noted' 1n

aseoclatlon wltl¡ the eom¡rouað. holoerlne g3-ancla deeenlbcd

above.

99[gI&ELgE.

rn ürle anlmaL¡ Judletng by thc nundber and. ¡losltlon

of tþe eeþaooouÊ glandts and. tþe eoarelty of the Ð oc¡rlne

tyTor lt sceseð Justlflable to eoneluðe that tha

ecbaccoue elencnùe eontrlbuteð alaoat cxcluslvcly to the

proôuetlon of an olly easretlon¡ whlch¡ aB on€ of lts

functlone; aoted, as a lnbrleant for the ekt'n of the ear

Can01.

Íbe foeeor{.a1 foodl-hu.ntlng hablÈe of Tþgf.4a roulô

probably eauae üuet on sä¡}d. to bceone loègedl, ln the auðltory

oanal, Ln epltc of the protoetlon afforûcd by the tregUa etc'

In these elrsunstanrcea, the proðuetlon of aa olly aocretlon

by thc eebaeeoue g!.a¡¡dg, could, eo¡roelvably havc an

attôltlonal protcctlve functlon.

gIIINITIOPSIS CRÀSPICAUDÀTA.

ths d,eecrlptlon of the erûernal halry surface of tþa
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üre plana of the ear of tJrls er¡lsalr eonforrsd' too oloaely

to tþat alread¡r glven of tJne other tlrree apcclca¡ to wa¡rranrt

e ne¡rltlûìqn.
the cplaertral lrÉng of lta ln¡rer euÉece contalnoô

flne halra to uil¡tdr çrere attaAhod large sebaecous ce}l gro1¡nb

ürese rere ln tbe adVancecl stagc of secret'lon¡ rtrleh fte-

quentlyexhlbltedaneÛpty8Êc¡eurror¡nùeðÞytwotothrec

layers of baEal ecl18r

TÌre flne halre poE8easoô a¡r acltlophllle tryallnlzed

l,nner root ehaath enalnolGð by a threc to four cell'wide

outer eheat'h.

Aferlargerhaireappeared.atw"tdtelntewale'butno
apoenlno gLa¡rcle srore notieeð ln assoclatlon rlt'h tbcn' fIlbc

bulÞe of tbeee larlge halra were sltuatcd' 1n the adlpoae

h54pod'ernlawhlerrlntcrvancêbetweenthesktnanË'tlre

unåerlYlr¡g oartllage.
,Theepl.lerßlsltEclfraeYerythlnron].ytwototh¡ea

aollgclecp,andlbccancevent}rlnrreraeltcovergd,thc
tragusetco,rhereltwaeal.eohalr1egeandld'evol.tot
apoerlne el.cnentE.

Ílreexte¡nalaud'!.ÈorycanalwasllnccFrtù8çlaanoug

stratrflcd, nonpeo¡r¡lfledt ø¡¡ltihellun, f,lvo to glx oelle

d,eep ln Placaso

Bgtreent}roeBlthe].lurandthecErtllaglnousframcro¡rl

aror¡nd, tl¡e lnner Bart of the canal nu8eroue aebaocoue gland'g

oeeurrodl¡ tlreee wenc ln the later etagae of eecrctory
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aotlt¡lty a¡d ext¡lblteð the ehangos ln appearafieê soEEoll

to tl¡c1r fi¡nctlonal' etate. the ðtrets from ttraee glands

opcrreð, lnto the pllo-eebaceous cantle of the sñßll halrs

urlth rhlch thcy ùsrc asaoelafcô.

In eome regloner eepcclalLy those not lnrmedlately

euBportcü Þy cartllage and' d'aep to t'he sebaseous

aoq¡mrlatlone¡volunfnouEcolleofapoerl.netubu].eeln
actlve eeeretory phase Íere preeent. Tlr'e tal'! cyllnårica}

aeerctor'¡r ce],le oontalned' s nueleug 1n the loruer t ll¡loh

was dlankly stal.ned courparcd. wlth the palc gra¡ruLar tlBpcr

,ß. Sccretory bleÞe prot¡r¡dtcd lnto the lr¡ncn. Tbesc

apocrlnetuþuleeal'lposeeegaðnyoeplthel,lalcellE.
DuetsfronthetuÞuleg¡aad.ethecustonaryabnrpf

eBcrgenocs thelr ualle eonsletect of a¡r outer a¡rd. a¡r

lnrrerlayerofee].]'s,the].atterhavlrrganaclôaph1llo
cutll.glc on tholn ].uninal surfaco' Iñ th¿ moet euperfLolal

strata of the d.ernt,g ttre exoretory tubes natc B€TEnal qp€n

eplral ùurns before opcnlng lnto the pllo-eebaoeous CarralE

of ttre eEall halre Juet at tlrc Jrurctlon of the ttermle anð

the epld.ernla.

Exte¡s¡al to tl¡e cartll-age nentloned above¡ extrencly

naselvc acclr¡¡11atlorre of eou¡rouncl, ecbaoeoua glan'ËLs were

prcsent. Tlc.eso vere nueh lobnlatedl wlth onl¡t a enall

a*our¡t of eonncetl,vc tlgslre eeparattng the lcibulee. lflhc

goEPotlentec]'ledfap}aycðallstageaoft"}¡eaecretory

ptrIOOGBSr
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Àcentralðuct¡llnedTlthtwolayersoff]'atcelle
supporteôbyacldlophlllceorureotlvetlesue'presented.arr

uneven outllne pnobably åuc to the openlnge lnto 1t of the

smaller duots e¡..¿natlng fnom the conponcnt lobules.

Itwaenotpooslþletoobge¡vetheactualcrltof
the maln ûuot on to the eulfaee of the llnlng opltTrellun'

99tr91$8194.

slncc ln the extert¡al ear cansl 0f thls anlnal botlt

apocrlnea¡d'EebaceouEglaneleocgunred.lnconelôerable

Gxoeaa over the rrunbor norBally preeent tn skln¡ lt wae

aoneluôeô tJrat botùr ty¡ree contrlbutecl to t'tre proèuctlon of

agccretlonwhlcheoulð'becallcd'egn¡alnoug.
gTISMARY

gT¡8EqUI4

lno ty¡lcg of gl.ard,sr gebacsoue and' apocrLnc¡

praaent ln eufflelcnt n¡nÞers to warrant tlto

aesnnptlon t"hat they were cGrunen' proðuclns'

Sebaocous arrd, apocrlne gtand'e ¡lresent¡ but on

a Bmallcr ecale¡ nay prodlusc cclÍt¡Bê¡l'
DB9Uq;IA

ggNgJIruA

gIÉg;¡E-

.AEESI¡IüJI

Yory largc mrch bra¡rcbsd scbaecous glanÄa

prcsant - aoEe terê aeeoelated s1t'h vcry

anall halre, rhllc others whlch opencdt by

a very ehort ôuct on to the skln eurfacet

vere not relatoCt to haira. Íhe fcr apoerlnc

tnbu.Iúis preaont could' sake no sl8frlfl'eant
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eontr'tbtrt!.on to tihc ccn¡non rhlch øuet

tbereforo be olIY Xn draraeùcr.

A¡roorlne and. seÞaccoue glard.s oceurrcô 1a

Eacges eufflot cut to mggoet tlhat both

eo¡nblnoð to form a oenrnlnoua ty¡lc of
goerÊtlon.

@.
IMBÍDIISf,I9E.

fn alt tþose narsgplale tþat have been lnveetl8pteð¡

anal, ncctal or paraproetal gla¡rðe have been for¡nd. Ibey

n¡rnber on6, or more often¡ tro palrs anå, are presgnt 1A

the slldles of tha orlfÍce, or bctween Ít a¡¡d' the at¡:l'aùoil

mrsele fornl¡¡g the cJ'oacal eplrlnetor.

ûeually tbey are oYaI ln ehaper €xca6d, one centlnefer

ln lcngth and, ¡resenibre Ia¡rgc elzeü' seþaceous glar¡ls whloh

by a holocrlne ty¡re of eeeretlon produee oôoroue substânoea.

Th¿ee glande are not aeeoclatecl wlth halre, but arc

surrou¡td.cdt w1tþ an lnvestuent of nanlfylng tubular

euèortfcrous Wpe glande' These apocrine tubulce ope¡r

by ôuete lnto the coppsngcment of tþe excrotory outlcta

of the holocrlne (paraBroetal) glancte. In aome oaaeÊ theec

tr¡Þules forn an alsoet eornpletC rl'ng aror¡nd' the rectun'

Ibelr firrretlon Le not kriownr

Aecor.¿lng to van den Brock (f 9O5) thsre ar6 uguallyr

!n adtult na¡reuplals¡ ont¡¡ tro palrs of oloacal gla¡dsr of
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¡blotr tbe nonc vc¡1tral ls of,tcrr uEcb bettcr dl'cvalo¡rd th¡¡r

tbc ôor¡al.
Scba:îfor (1921+) ea:fe that these larga holoerlnc glanü'B

aret{r¡¡lcalpaRprrootaloneaand.corrcepondtotbca¡elseo
o'f blgbcr EåË¡na1s.

Fneeer (1919) ôeeorlbas a d.legcetlon by Hr. K. $¡ Tant

of the oloacal rcglon of an aôult male fEfgbg¡Il¡il¡g

S¡J¡g¡$fE. Tlrfe d'cscntptloa æntlone two palre of larga

oloaoal gle¡dl,sr the BorG do¡:aal palr oonmr¡¡Leatlng nlth thc

cloace Þy a lOng t¡trlrow duot on eaeh e1ðe¡ whlle thc tluot¡

of tlre nore vcntral sn¿ s]'lgbtly largcr palr lric Yery shont'

ITts^IGEO SIIRUS__TUIEEf;UI4 .

T,tra e10aca1 re8lorre fro¡q tro mature anlmals, one malc

and. one female TYGrG sootlon€d' fon thlg oxsElnatlon ln rÈrlCh

tvo young !'nnature females wcre lncl.uÄd'

Haematoxylln and, eosln stalnccl serlal ecctLone vsra

Eut both longÉ,tutllnally ard tnansvcreely andt 1t ls on tha

former tlrat tÞ follorlnl Èoeorlpt!'on 1s ba¡Gü''

I¿øgltucllr¡alacctlorreguttlr¡rou€hühceloaoalcanal

dlaoloaeû tJ¡e pncaglleÊt JUet sr¡tsldlc tÌre cxternal apertur-e¡

of larrgc EslÞoelan-Ilkc ¡cibaceoue glarda' ltrcas rcns

alrparentlynotaeeoelatodwltihhalra¡ard'paeeeðthel¡r
sccrêtlonlnt'otuots¡uncôrttbBquaEousgtratlflc<l
Dotr-kcratfnlzoô opltlrallust whfch o¡lcncdt on to tbe sulrfaoe

of the gl:ln.



Flg. 15.- Plan of a transverse section through the
cloaca-I glands and showf.ng the probable aryangement of
the âccompBnying apocrine-Ìlke tubules ln the cloacal
reslon of lflqbggUlqs vgtpg,gglc.

Rectum a,t lts entrance lnto the eloa.ca.
Apocrlne tubule surroundlng a cloacal gIand.
Cloa.cal glancl.
Duct of cloacal glancl.
Âpocrlne tubule openlng lnto the eloa,ea.
Septun of cloacal gland.
Apoerf-ne tubule openlng lnto the duct of a cloa.ca-l- glantl.
Ilrogenltal slnus at lts entrance lnto the cl-oaca.
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{ors latc¡¡lly rcr€ 3GY8AA1 co4)OunÅ 8ôaGCouC

atn¡oturos. lEreee w€re agsoclateil wltÌ¡ fatrly la¡gc

halrsn f,nto ttrc ptlo-ÊGibaeeoue ea$als of rhloh tlto

sËbaecous tuots probably erptloü.

In a sttfl ao¡ea lateral poatt'l,on¡ anallor balrs ¡{th

oaÞaceü¡e appemilagcs madc tþclr exltE fron the ekln aurfaoc'

Ex¡nlnatlon of ttre Lateral wallE of the canAl

ôleeloeedt a b6vìf l¡ruphooytc lnflltratlon grhlch fl¡l¡umË'g{

glrndte of apocr{.n6 tJrps (ln ecorctory pl¡aEe rrt'h

nyocplùhe1lal cGllg Brcsant). 1hese glands od¡rscû

parallel to tlp sBftlrcllatr Unlng of Èhc clnil lnto whloh

tt¡ctr ûucte ( two cGIIs ôce! ) openca. Bürúlaa of, stil'aùeû

nucalc cclla rhloh f,orecô thc oloaoal 4tÌ¡lnater ÚGIìc

cvlðc¡¡t aronnd. a¡¡} la bCtwcon tha apoerÍr¡c coll¡.
fbe tmn8?Grae scettone ð,lsoloscô two Balre of a

holocrlnc type of gla¡¡A¡ otrè paln in c¡oh latcrsl ralI of

ol'oao¿l Gltill,¡ lb,cee stltstures Rere falr1y larget ovat' to

rounü, ln elraper asd apBargrxtly lobulaÈedlr Enotrcllng caAh

glanÂ, ln ooryen¡r wlùh c!,rroularly dlls¡¡oaed. strqtatcü dd¡a€lc

Þu¡rellss, egogrl¡ú tubulee fo¡mcit a eåPstrlar arrangGgcttto

Tt¡oge tsbulac appeerd to o¡ren liluvf,auÂlly þy tho'! r om

d,usts lnts those of tü¡e holocrlne gx'enÀa' (Ftg' f 5')'

GolLe of a¡rocr.lne tubules pasaod poatcrlor to tha

sloacal cenel¡ tt¡eee colls Jolneð o¡n eaclr sldlo wlth thosc

eurrq¡nÀlng thc postcrlor uc¡ùan of eaeh Palr of holootd¡t

gla¡dg. toat of ùhsse tubulea vGrG ln thc sscretory phsec¡
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çrltb ths ttII socnetory ccllg reetlng on the e¡¡oc¡¡ltltcllal

unlta. &c aolla o¡lcncil lnto ôuctE of soBreulxat elalla¡¡'

oallbral t[s êuot wallg Bet€ ôoublccl layorsûr tùet'¡r lnnsr

calla belng ahort colugrar aaô tJre outen o¡l3s ratJrer

flattcncð. As tdÈsy aBproechsdt the suÉace of tilrc cloaeal

llnlngr these ûuete appeared. to Èacoms naryow€r a¡rä ln ttrc

Iqst Bart of t¡relr courBe took four or flve eplral turns

beforo ualsl.ng thelr erlte on to the eloacal ltnlng gurrfs€co

otbor apoorlno eolls ran aatcrlor to and. betwoen thc

üwo ecta of cloaaal glanda' Those solle also o¡rencdl by

êuote lnto Ètre ol0aoe 1!r a elBllar E¡anner.

At thlg etage of ttrre ôcecrlBtton lt ls of lnteneet to

notc thc stfuctl¡re of tlre cloaesl ltnlng eplttrclln^n. Fo

Þaceaent uaniþrane ras ldcntlflað¡ tho baesl esller ctrbolôal

to lcw solunns¡ fn atrapcr apPearcü to reet on the aurror¡nd4

eonr¡ectlve tlesue. geveral layere of pol¡rgonal ocllst

ecparated by lntencsl,lular Bpaces crossÊû by lntoreellular

brld.ges¡ oeeupted. tbc Elelals saetloÛr of üha þIBtglrla¡t

atrata, thc norc superftetel layers consl'etedl of rattrrer

flattansd'cellgrlthaf]'atd'arLnuo]-ât¡soofttreouternogt
laycr aoüc selle werc Eolla floeby ln appcarancs and' aoil3

Etl1I retalncd a nuolsus.

.AgnalIðuctrrft'hamllofttrreetofourlayereoû
flattead Ge118 c'gcrgcdl fron each lobule of tJre holocrlne

glad.e. llheec 6ucts appoaroð, to åoln a long p¿a1n duct rhleh

eventually qpeNilGô lnto tl¡Ê oloacal canale lfl¡o salla of thlr
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tsaln tubc con818tc¿ of slx to clght layers of aqnenous

type ccLlo¡

lrtrcwholeg]'slrôapparoDtlyeou¡lrl8dabasalgtratun

of euÞoid.al ecldtophltle eG118 (wltt¡ a aøund nueleus) rl^1où

rosücdl orl an enctrellng eapeular apang6Es¡tt of aoBnGctlvc

tl.seuc. I{o bagcucnt scÈ¡pane r¡E lðentlflcdl' Froa th¡

GapSult'ac¡ltaeonelstlngofùrolayorgofconntctlvg
tleeuecGIIsproJcetcôlntothglunenoft.heÈonå.4
layer of cruboldlal ecIIs eontlnuoue rlth the baeal stratu¡

alrcaôy nontf,oned,¡ reeùcd, !¡pon thc eorurcetlve tlaeuG eort

of the sø¡rta. 0m cach et,d.c of the acpta and' reattnS trBon

ths cr¡bolêa]' Leyer, savcral ad'dltlonal rosÊ sf ccIIÊ tons

p3rÊBglrto 1]hesa La¡rge oclla Üere pslygonal 1n ebape and'

tìhetr oytoplasn erùlbltcd. ftnc dtark gnanulee' tho cytoplæ

of the noøt auperflotal of t:he polygonal ecllB uaa f,ll1d

rlth ]'argp pal'a fatùy-lsoLlng grarrulea' a nuelcug tl3

prcscnt 1n a fer of tJtcm. Soua of thaee oLrtcfEoet cclls

þccalEefreclat,heluncnrlrcrcpreænablythgybrok'côorrr
to fom a fattY granrlar socrcülon'

In rany of tdra ¡ectlons thc glandl appearcô to be fll.l€'l

rtthlnterlaelagecpta,whlcùlntrangverseaeetloasgaa!
txre apgcasaDsG of ülÞular atructuree cut transversallr' E¡Gü

Becuûo-tubule appearcd to bc llnsdt wltJr euoh ccll¡ la e¡3Ê

ilcsarlbd ae bef,ng attaorbcô to caob cldlc of a egI)ùrEt tlrs

largceü palcst oelle faclng tO¡ar|ðs tlrs pscuûo-lunæ¡ uhle"b

res usEally anaLl. Prcguuably aù tJre hetr¡Dt of 1tg aeülvlty
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tùc lngt of tb 8þ!À ÈGæDs coæletcft cÈlltor¡tcû üt

1ùc latcrl¡otnB r¡pt¡ ultb ûbclr attcffi l¡¡rorc of osllr¡

tat rD p¡'Ocüfr oú¡ Ètdnt rt l..ct a DrI]t of tht ftD¡l

prtûnat - e f¡ttür aærlatlÉ¡r

å rrtlræ ao¡,ærdr cræs¡r gldÌ ælurl¡8 î.2 cEe I

oe8 ü¡. Ës D¡üñrû ùy d!¡Sætlæ fror a rahrc ralr

lllôoæR¡o
ltls gtrreturG üa¡ oD€otô tttb a acelpcl Éarrw¡o r

tbrGl yrllø gDraae¡r Üt¡t¡aoc ne rcleagsð. Âftar tù¿

latcsûor of tb cyat-lllc Sttaal ra¡ alrr$ d ¡ecraùlor

nc¡oraqlc ln¡Dætlæ ræc¡l¡å t'Do latclÏt¡r untsg to

Daça a t¡llæ lnterlaofng Ptttcrn ü a grcylû bruæ

Þrolg¡tu¡ûr lbt üBty thtn oyst BIf ¡¡a tl¡ca ¡rvpaæ{l fos

aeotlol¡¡g. fùc h¿ntoÛtffn saÄ cost¡ ¡tcl'æô sætlonr

¡¡hlÞltdl Etorlon¡ t¡tsrl¡ol¡g;¡ oú mrcotlvs tlae¡c lcptr¡

DcrrlqB qldt tbst r su¡f¡sre leyors d GGr¡r atúl¡r to tÌ¡o¡l

¡frc¡¡ly as¡tlGG.l ln ths d¡soçlptlo o'f tù. ftnlo olo¡orl

gf¡gtu rht€ù IGDê ¡cctlø¡ü¡ la ¡lÈt¡, ütb !àâ rtÐlc olororl

!.gtü*Ià¡aeboùoor|acecllorttalDGcodngircùd3rtÞ
tùc tc¡tt¡ Dc¡rn a Dlol¡ìtltltG dcgpluntlæ lato ÐXf

g¡ranutar nBar¡ rlttlæ3 ray olll outllæs, thß€lt ts

¡nslcn¡ eaal ttË molcoùn¡ ræ1æû latrst at thte ct'gc'

f!¡¡ffy tba mralæ3 b¡q¡r t¡¡-* eù¡uhon anû lrrcgnlar t¡

errspcpÉottodlle¡¡¡poagt¡qgoo4ùGtclt18vt.üsmrilÐrrùn¡
f¡ttg Sr¡ñfs! rcorctlæ to occe¡y tlrc ¡¡or ¡l¡ogt cspt'y

lnnr



Flg. 16.- Gtanils of the cloaca of lflgbogglUeJglpgggta'
Stalned wlth haemaÊoxylln and eosln. )ç 100.

A. Ilolocrlne ty¡le of g1and.
B. Secretory ceIls of the holocrlne gland.
C. Conneetl-ve tlssue septa containlng capillary blood vessels.
D. Secretory cells undergolng dlslntegratlon.
E. Apocrine type tubules.
F. Secretlon 1n the lumen of an apocrlne tubule.

Two ty¡les of gland are present here: one holocrlne and
one apocrlne. The holoerlne cells are proclueed on the
conneõtlve tissue septa, whlch grow 1n fúom the capeule.
The apocrlne tubules are llnetl wlth cuboiilal eells whlch
are ln the post-secretory phase. Secretlon ls seen ln the
lumen.
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¡f¡ncrl¡r t¡Ènfcr üth r Édå þ.at cüt¡ürllg

¡æ¡ctla¡ nffill th¡ holoorlæ gf¡at. îùtû. t¡Ûul¡r

rGrqa Lþoû rtlù tùt fl¡tt a.û æLtbrüu drarroter{etlo oÛ

tùo poatraeorcterl Dù¡ær uIlÞE l to tù. rpoælE
ro¡ptory oül1e, ættùrll¡¡ 6,ts B¡û Þr ùrc*rf,¡ lr
toü of tü üùt¡l¡r. (Plg. 16)o

¡fgeercntly t&gc lc æ ær e¡ndalt¡¡ttÐ æ tTr ee tùc

s$[tt¡¡le of tb.. g|¡eæf gfg|¡ |¡ ocæñfl.

W.
Sæç¡ral rdlmlt üÊf8 qeeô fol tùlr l,ñtst¡..Ft¡ü - tll

d tùsr fctcro
ilrlor to novtlg tb d,ermf trlon fæ ¡æ3føf¡3t

It n¡ ntdt tù¡t o¿ nall d efoaoaf ¡fÊd ne trùlæ ü
Gof,¡¡ç, æ¡l tD Ôaptr aoû nær¡al !.i úo la lqth¡ d
I o5 r¡ ln ¡ttlù.

ll e.relrr 6tnþ to!? ¡rellÐler lt ¡¿e pogelblc to

æt æ otr tùc Ht¡tÛ¡1 t¡ ßlur¡sf'er¡r ræ31,æ ¡nû cü
lægltãt|lrUy.

Iü¡ÉtdlEf ¡ÜßttoDø r¡raelcû tbt t¡¡ elaæl Gs¡
ne ¡td Étb sqoaæd¡B É¡rßtlc¿ ¡m¡ù¡ntl¡Ú3d
cflttù.}tue tDIæ to foür aclle ltrytr gù¡! apttbtlur alæ

otillrlú tb rü1 fold¡ ùrË ft¡ tùlsÞr¡ l¡silo¡t to tù.
dtætù ot rt¡ to r¡ço ocllt¡ Ðt re.ætffil Sctto
rr û¡¡;ply ôcft¡¡rf,r [t¡ lo3nttæ Èclag Þñ¡rt'læ¡lt õÛ Ð
artr¡¡¡l ot ú tùr glo il¡st onþt(lr th Étsnqr ú
tùr or¡ æ lt¡ of!¡ ¡tür æpcarû re1ç¡uf Gt¡tlt ùûl¡rr

¡ù ¡o69ry6lq[ by a l¡l3r oe¡Pæüâ ¡Ôaææ¡ gl¡g[ fTÐ
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frqon rl¡lcb ðucts o¡rcncÄ lato Êhe pllo-ssÞaccoug ea¡ral of,

assool,atcd halr folllclc¡.
Icûlal. to those eebaccoua gloadls ad peral'Ie1 to tÀs

!ÌrcoË,s I'1nlag of tlre eanal, oollcdl apoer"l,no typc ürbqlc¡

Itneû rlth tatl' eolunrar coll.a, eaeÏr slth a roend. baaal

mclcue, Tere notcd,. Soue of tbeee cclls Bcre ln thc

sooretery phaeer nyocpltbclfal cclls were preeent at thal¡r

beEcranü botlr t¡roa rcstcô on tùc baacneat netr.ane. A fcr
ûucts rÊre notlacâ to opca lnto the haXn oenala of, acaÈy

large halne shleh alergaû fron the etsla enrfacc æat cxtcrtp
al to the caanX opcnfr¡g. lllhe ralle of theEc êuctc conglsted,

of tro la¡rars of scI1¡r t'bc outsr onea reatod oa a D¡p1Étlt

stalncd bascrcnt nsúrana.
lransvareesccÈlone of the oloaoal eamal¡ Juet outsld,o

ùhc oa ¡lgloar c¡hlDttad. large eou¡ramÄ scbaccoug glanôg

¡lr1ch conalstcû of t¡rpleal h,olocrlne colIê arraBgpð, 1n

lobular Eacs separatcð by eon¡¡ectlve tlsaueo Eaeh glant

o¡ranod by a rlðc ualn ôuct lnto the pflo-scbaccouE can¡I

of lte fatrly large agsoclateô haf,r. Tbcae halr¡ aurrounûd

tl¡e cloacal aBenturo. A slngle aaall aBoerlne ârbsle also

apBøarcô to bc eo¡¡nscted wltù caeh of thcec pllo-scbaccoug

groupl.

8n¡11ar ecÈacsoue glanÃe, sll8lrtly ære doeply placcü¡

appearað to bclong to haire of lnterneôlato stza. îrc
¡trlatcd, nneelc bu¡rdle¡ of thc cloacal aphlnctcr mrroËnd'cû,



Flg. I7.- Two holocrlne glands and three large apocrlne-
like tgbules 1n the lateral wall of the cloa,ca of a. female
Dromlcia eoncinna. Stained H. and E. l( 40.

A. Holocrine gland almost at the close of a secretory phase.
B. tr'a-tty globules of seeretion 1n the lumen of the above

holocrlne gland.
C. Basa1 layer from whf.ch new secretory ce1ls wlII develop.
D. Holocrlne gland showlng septa on which seeretory ce1ls

rìeve1op.
E. Septa and secretory cel1s.
F. Fatty secretlon in the lumen of the above holocrlne gland.
G. Apocrlne-l1ke tubules wtth a yel:y wtde lumen.
H Strlatecl mugcle forming a. capsula,r F.rrangement around

the two holocrlne glands.
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tJrc ðcepcr aapccte of those gln"nals.

Htgher sB lD the eloaeal rell colls of apoerlac

üubulse opËDGd, by ilucts lnto ülrc cloaeal canal. Thc la1l¡
of tlraee ûr¡cta conaletcü of outcr elrcularly arrengcð ccll¡
rtrlle the lrurer oaÊs ra¡r la a to¡uttuðlnal dllractloa. lDa

tall alcnflar pgrrnnLüct cclle of tho apoerlne tuÞulc¡ ucrt

!n thc secretory phaee slnce cach ehowcd. a bleb of, oytoplean

pætnrdlng lato tJr¿ lu¡en. Tlrcse accretory ccllE rcsteü o¡

a layer of ral} ttcflncdl acldophltle nyoeplthellal Glcncnt!

vhlclr uere raôgcdl 1¡ botucen the baeee of l¡trc Becl¡stol1f

clcnaat¡.
ilust below the level of the anal foldg a palr of

eloacal gl"ad,e (yellow tn f,rcah atatc) were pncsæt. ftcec

glaúgr Ehlch wcre cncloeadl ln t'tre gtrlatad ruealc bunÄlc¡

of, the c¡ihlnater eloacaa nndl e!üuatctl one on eacTr slüc of

ùtre olcacal oanal, appearet to bc of holoerlne t¡4r4.

Ffg. 17.). ltrcy eoneletoô of polygonal fat-f,lllcô ocll¡
arrangcù ( two to t'brce cclls ôccp ) on lmeggrar etrarda oû

eonr¡cctlvo tlseue itrleh forrcd ehort scpüa cxtcaôlng froa

a par{l¡lrêF?.I con¡rectlvc tleEue laveetæDt torar{e t}rc ocntrc

of tilre glaað eÊco Úrc ¡01ðdle of tÌ¡c aac EìÊ8 fllledl wlth

cGlLB, olEllan to thoeo æ tho ec¡rta¡ buù ln valÍ,o¡ls staglce

oû broalilottto Ttrls lattcr BDoGcEs aBpearcd to follor a

pattern of nueltar ðsgentrat'lor¡ tþen ElrolÊar Loaat thc

arrucleated aall.s flaalIy bcconlng fat-flllaû enstlsl¡c¡ rhiclr

praeunaD\r nnd.cnrent f,urùlrer Èrsrlûom to fo¡n t'hc aocnctlE¡
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or at leaet, e part theræf,. llrls BgerÊtlor aPpÊarcdl !n

Boße of the glanô caea aa a fatty granular satarlal. ltbl¡

¡lalrofholool'lDG-typeg¡.aBdgcxtrlbltgilaelgllarltyto
ecbaccoue glanûe¡ alaca thc nore nrperflalal cclls of c¡ah

lobule tcnd.att to be flaütancû uÙ¡ltc t¡lre ecntral onas

rore Folygonal anð contalncô a ean¡tral rounÄ nucl.eus. IlhC

eytoplaen aLso ehored tbc uau"ÊI reactloas of fatty Éatcrlals

to prø¡laratlo¡ raagants. Dte glanüular sBcB foruct a conP

Dact boåV of loÞs}ee eoBa.ratcê fron Eaob othcr by con¡¡eot'-

tvs tlesue uùlcb alEo Eurng¡r¡d,cô lt to for"n a Gapsulð.

&¡to!ûc tþle capaule andl eoryt'ctal'y cnclrcllng !t tcra

collg of apoerl¡s glaadtao fÞcee trùulce oonElctcd' of,¡ etsl

flat csboldlal aclle Êur¡g¡lgtlng a rtûo lu¡en ûtcÌl
gontaincôso!Êcoag¡¡Iatcdgcgrctt'oarort,lrelrlrÉnscGll3

r6rc Èa]-l ¡nÀ f,rr tlp aec¡rctory phase.

IÎ¡e etnlatoô n¡s€rc of tÌrc eroacar reglon a¡rclæIct

tbc ¡rùrole holocrlnÊ-aBocrlnc aonplcr.

Furt¡rer cxaulnatfoa of serlal esctlons ¡.rtYGsIaô tlrc

fact that D¡porûcla pogs66std, tuo palrs @f holoarlnc typl

gitanês¡ 1.€. two sltuatcd on cach etde of thc oloaeal

eangl. :Ih3 Eore vantral palr 
'erG 

tlre la¡€or arrd' havc

alreadly þcen ôs¡erlbcü. Bovg?cr, tbe ¡cmbcrs of tbe pat'r

rcro falrly elose to8cther enil sae!¡ haô a¡r lnvcstntnt ot

apocrlne typc trrbules anÄ e ¡¡111 anæ¡rt of etrlatsû

ru¡o1e appeared þetraen thc tro gleailao
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lfl¡e aoeond Eore doreally placcd pal¡ dlffo¡re¿ fror

thc flret both aa regar.dle tlrc sceratory c4118 and, thc

type of eccretlon BrseÊnt ln îilre lunen. f,rc ecl].a

of tt¡|e ¡ceond, palr ¡'cre afralrgGd !n saeg ¡f¡tch tGnÊ

aoparaûcð Èy ccrnr¡eottve t1sü¡e. In t'hCac 3¡CÊ tbc eupcrl-

f,lalal eslle tend,cð to De rlelc colugrÅrr rltlt a pala

clongatcd, nuelcue¡ thla contalncd. a dlef,l,al'te nuel,osluc.

Elre Daeenent aclÙra¡re tas ütffleult to ldcntLty. The mono

ocatraLly altuatcd cc}Is becane polyheðral anô grs¡ru1ar, Ia

a¡,ptaranec and, thdl vacuol,ated¡ thst¡gtl leee to ùhan thoee

of the vcntral glands. lble gfanular appeara¡rcc raplôly

gaye nay to fatty globules and, the nuclcue chans3dt to a

nore c{¡rcular fo¡u agt Dceanc pelcr tbougÌ¡ the nucIGoIEÊ

sttf} retsalncd paoplnent. then aa furtþe¡t ûcgencratlvc

el¡snges took plaeer Èottr nucleua anð sytsBlas¡ loat

eolour nnð the latter tnflltratcû rrylth f,atty globulca rhlch

bacano free ln the lr¡nen to foru the gegretlon. It raa

notcû tbat tt¡c nuelqrs aDpcared, üo ôcgenerate rltrhout tbc

prcllglBary pyþ¡o3le seen 1n thoge of the ventral gland'B'

&e couiþlne<l ôuctg fron thc two Larger holocrlnc t¡fpc glanðe

proÞeþly o¡lcned. lnto ths oloacÊL cangl fglri[t nGar to lts

oE o Thc actual crtt raB Boù obeercô Þst thc ôuctE

aBpearocl to travel ln that ål'rcotlon.

@.
llrc el'oacal r68lon of, a natuPe fcnalc raa rêEoYað f,or
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sccÈlontngi aftor flratloar tlrs ratcrlal¡ rrhlclr na
lt¡ltctl to t¡rat oû e slagla anlråIr na ¡crtally scctlonaô.

1t¿c eranlal anû of thc rcgloa sae el¡t trnnsYcr¡ely ln
srdar to obùai.n a borlsontal vlcr of thc eloacal' glanðss

tåc lowar portlon raa cut loogltudlaally anû uecd to Eho;

tlp aautlal parù of the sloacal sanal anû t'be arrangæcnt

of glar¡ü.s ar¡ð hal,na anor¡rú, the aLoacal aperturc.

hc aquanous eürcttfladl nortsc¡natlnl'zed' eplthel.let

}!¡fng thc can¡} was foldl6ü üf¡g to aontneatlon oû f¡l¡c

c¡th.lnctar maolc. hg dle¡r¡e uad,crl¡rtng (Acræal) ooærcetlYo

tlaaus agpcarcô to Èo Ycry vlûc .a¡rû oontelncd 8mê læg-

ltuÀtn¡l etranü¡ d st¡PlatcÖ sraalco

In the lateral rall,g of thc oloasal aan¡l taqy

apoeriae-,lltse eollcü tuÞrrleg eourscð paral'LcI to tþc

a¡rititrcllal llnlng. Ibe paåoplty of tÌ¡eee rcnÊ llncd rtth
onbot elal eclls Èleh eurroullÄcd a vldle luaen¡ rhtle êoßti

tuÞuloa eontaind tal¡. oalls (ln tne eaerotory phasc)

rltt¡ b}ôg of eytoplasn prot¡uûlng tnto t"ha lunen. Tt¡.

ryoepltheltal cclle wars Bora cagtly lðcntifl,cû ln thoso

tuÞulcA uhlch ahorcd, tþc gcaæetory phasc. llrcac apocrlnc

colla rs¡e ecparatcdl lnto paralLel eolenrg by longftuûl'np

ally ruanlng atrlated w,sola.

Another lqyer of atrlatcd' m,ecLe ¡ thle tl¡e
elrcularly ar¡a¡¡gcdr appcareô Þetren the outcr colls

of apoerlne tt¡br¡Ies and, gsveral groupe of largc eonpænd'

glanile¡ sopc of, tJroee rêre aesoelateô rltb large halrs



Flg. 18.- Lateral waII and canal of the cloaca of a te?nôle
fbgteélg-gÞeggtgs. Stalned wlth haematoxylln and eosln'
x 40.

A. Eplthelial llnlng of the cloaeal canal'
B. Aiocrlne tubules ln transverse section'
c. l,-arge Melbomian-l1ke seba.eeous glenci in the lateral wall'
D. Lfalñ central duct of the above gland'
E.Exltreglonofthemalnductoftheabovegland.
F. Duct of ? aPocrlne tubule.
G. Clrcularly arranged etriated muscle'
H. Canal of the cloaca.

The excretory duet of the sebaceous gland opens on to
the surface of ifre skin Just lateral to the cloaeal
apertufe.

of the duets markecl F, the two cut ln cross sectlon
probablyemptylntothecloacalcanal;whilethatcut
iongltuätnatty appears to Join the excretorV due! of the
sebãceous gland äinost al its exlt on to the surfa.ce of
the skln.
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lnto ttro ptlo-aÊbaecous eanals of rÈ¡lah thelr ûucta opcnoô'

ilearer to the halry sutfaoe; tåere appcaE}cû sEaLler

e3beecoua atrqetures (neny of thsn cogpoun¿) ubfan T3¡lC

lavarlably aegoelatcdl Yfth halrs.

Egtreen tJreee seÞaecoua Bt¡r¡GÈuree and' tJ¡e halrÌtr alLn

suúaec a ftw eollcd apoertne tuþutree becasc e;ldcntt thcge

Esre ehlcfly 1n tbo aecrctor'¡r phaso Þut wltb llalng cGlll

of ù:lf,fercat helghter thus provlð|ng tibc !¡rÈal lunen rtt¡r

an lrrogular Þo¡¡aleP. fyocplthellal cells tfroueb prcecnt

wcr€ not etr!.krngl't âpptfGlrÊr Fnon eaeh of tlrese tubulc¡

a collað ðueù oPcnedt l¡to a halr oanal'. lthcee aPocrlnG

glanae Tere aneh sralrer than tTroee¡ alrcaô¡¡ dlogc¡rÍbGðr

Ehlch vcrs surron¡irôeð by thc eDhlnctcr Étsclc.

Iataral to tha eloacal aperturer a tery large

corpornd scbaceous gtanÄ¡ ellllar to tlro Mclbonlan unlt

of tlre eycl,ld, o¡rencd vla the pÍIo-scbaceoua canal of, a

la¡Ee halr¡ oa to tlrc ot¡teldc eLln eurfaec. (Flg' lE)'

Ttrle soÞaeaqe apBcnflagê UaB eOnposed' of lobules conslstlDg

ofelosalypaelcðgec8rlthscsnteon¡rcgtlvetlgsuc
lntorcnlng betveen tltes. The snÊIl lntralObUlar ùUets

ü'ülËhctrslngx'Glayerofn¡ralgc]'15.r'alEcðtt¡etatty
Eceret!'onlntoühelnüerlobularortl.cte¡theyall'¡of
rhletr eonelstodt of tso laJrerg of sonerl¡at flaùtencd oslls'

IlbclargeetexcnetoryBassagorhlchbaôatblckgall
(alx to eleþt calla dlocD) opcnsc lnto the srrporflolal palt



Flg. 19.- Holoerine and apocrf-ne glands in the wall-
of the eloaca of !þyla.g!g-9,ÞgqUlUs. S aln H. and E. X, 40.

A. EplthellaJ- 1-1nin6 of the eloaea.
B. Lumen of the cloÞ.ca..
C , Ifol o crlne gl and s. ,

D. Secretlon naterlal of the holocrlne glands.
E. Apoerlne tubules.
F. Secretlon ln the lumen of the npocrlne tubules whlch

surround the holocrlne gland.
G. Spaces Left by degenerating holocrlne ceL1s.
H Circularly arranged. strlated musele.

The seetlon shows the lobulatlon of the holocrlne
glands as well ås the cell changes whlch take place from
the perlphery to the centre of the lobule ilurlng the
productlon of the secretion.

No ducts of elther type of gland are present in this
ll1ustratlon.
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of tbt pllo-¡CtaGGlug otÐl d lts e¡¡ælrùdt lanic

il¡ot balc trtre pol^at ÉGFt tåo læoat lGalstory

lôulo¡ d!Èouchdf æ to tbc rtn la,ûtr eætÞrr &at telD¡[
It. xtlc tblrt¿-nll.al (lùte. srll¡ ütf€f) ætlrt r¡Darrt
to brloùg to ¡ ¡ot ot fal¡rly ltæ¡cly cotl¡û qpû81Ð ttnfcr
ú116ù rùæll ¡ polt-r.tlcüory pùr¡a ad oonrlat'G0 of @oldp

rl ocill¡ ülGù r¡rrunÉ¡al r r1ûo lsæ¡ 3t¡ls f¡oæætty

Gæt¡l,tú oegiElatrô rælctlær llrlg ¡ct d agoorlr

trtrlcs¡ ôæacþ eotlrt ¡Èovl tù. .snlt fl| tÞc ¡ô¡æær
¡tnrotn¡c, c:taÐÊ ln ¡¡ô lgnror eoll¡ Þ.lil eul pr¡nlldl

to tb pætcltæ Èoüçr of ttr r*¡cræ¡ gls¡[¡ tblr
ooaDtD.A t¡ots ffn¡Itr a8 latl@¡f rDorc; oç6û t[tü
tùo rta ûror'lto¡?f eæ d tùt rô¡o¡æ¡ 8lnll.

Ð¡ tnasr¡r¡c ¡ættoû' ttrü tå¡æsL bl'5bar lrroù¡

of ttrr clcorl oEû rv¡lldl th¡ B*wo of tùræ ptl¡t

oú, loûtfìtrt cô.orsr¡¡ t¡r¡¡c gl'mûr tm l¡l3c taa æt ÐII t¡
mû l¡teral nfif d tùt o¡nrlc (Elg. lg)'

Itr f¡,aaaf. alt appærd clos€ togptü¡r æ c¡cà ô!t r

¡¡ü all r¡t$t ltút¡¡. la a¡rynenæ æq¡t for thllla lüoo

âll ¡çp oslrnlcû rrltù etrlatdt olrsl¡r ¡¡¡ttæþ
naola hdl¡¡r tIEg th¡¡s Þætl¡l ællt eû apæ¡Ûa¡

t¡hlc¡ ¡¡a! prclætr Da tuÈulcl¡ ¡got d üf6h nrr t¡
¡rcsct¡cy Èrc¡ cwl¡tct Q| ùell colnæ nff

ryt¡pltùoürl oûlc rr¡tl¡S @ ¡ ¡¡¡.I ctat¡rt Þa¡æÊ

Dûtntrh,. 8oc¡¡tto la tbo terr Ú illælrto eol6æùtllo

¡illoÙÙto fllc$.aùry appt|ô l¡¡ thc lmo
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lûrr palraû hsloorlne ciltadßr apparctrtly thc oloaoal¡

ÍGl''e arrangcd, antc¡o-poatrr{.or1¡r a¡rou¡rd the latcral çalla
of thc saaal. G cach eld.er tihe ¡nalleat ma tùrc mst
aater{.orly plaocû anÄ tt tlr f¡hc Elôdlc glarÉ appcarcd to

have a leag d.ancc anclrelcnæt of apocrlns ü¡bules. ThJ

cnelnollng cotls la caeh latsnal wall worqg aoar¡ectcd,

a¡rta¡f,orly ntth tubules ùleh ran d.ccp a'rð panallcl to tths

ekla eurfaoq.

Faneveree ¡cetlone of the cloacal glanÄa shorcd thcn

to Þc asÞdllvld,cû lnto lobulcs by eonncetlve tlasue and.¡ ln
80¡16 placcer by a ltttle atrlatcd nuaolc. lllra I'obul'ca

oonslstcd of sccreto¡Ir aelal ütleh containcd ty¡¡lcal

holoerfnc ecbaecous cclle, E¡g pcrlpheral laya¡' tcrilcð

to bs cuÈolôal" r1t¡b a palc ¡¡ouail nucÌeus. Torrrû,g tùc

scntre of thc aclnua thc oclle Ècoans hJr¡¡crtrophlcdlr tht
oyts¡rlasm retlaulan anð f,111e4 wltùt fatty globul'ca.

trtrtìhen tc3pxrttlvo ohsagoa resultod, la tho m,el,cr¡r

pylnoate glvlng r{ce to ülgetrote ðark granu1csr ecLI

¡aúrm¡¡ea dlrapBcarcð ]a¡vtng a eoarec retlqrlun rÈ¡loh

contalnoû fst ùro¡rlets var¡rLng fi¡o¡ sn lJ to V¡¡Y 1al5c.

tr¡tcr thc nuclcar partlelcg also ðlsapBeancd' lcavlng a

spaeG f1Ilcü vlth gnanule.r seeretion a¡d. aoas cluql¡ of

ap¡rarcntly anroleatcð ôcgætcnatcd. ccc¡eGtory ccllc.'ltbo
p¡riÊsc¿cG of eosc pcællar lrrcgularly shapcdl stnrotqre¡

çh1ch aontalncd. r bt'l8bt plnk sl¡b¡tanec eur¡lannd,aô Þy

felrly largc üleoretc grn¡ulcg, ras also notcdl.



t'lg. 2O.- Ilolocrlne cloe,cal gland of SbglEg,lg-gÞgsglUs'
Stalncil wlth haematoxylln and eoeln. N, 20.

A. Lobulatod holocrlne glancl of thE cloaoa.
B, Sooretory Brocluote ln the lunen of the naln duct.
C. OoLloltl-llke materlaJ- !.ri the lumen of the d'uct.
D. Shows the dl¡lntegratlon of the aelts to forn the

coorøtlon.
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ålæ saaslcnÊItyr a largr D1*, æt'lotû nt nr ¡lltraæ3

aneg tbo clættg elro¡åy ôæætÈdl. (Flg. &.).
Dæt! f¡or tl¡acc clcGtt gtdl q¡ûaoô Þy falrlt ¡blt

So fDto tbr ot'ogl oúç llür rærrrl h¡crr otr

¡ltFrm. tüp. ælt eq¡¡frlne th alÙ oú th¡ ônst¡

ùcsm smtlnæs rltb tboo ffnlng tb oloræ1 cml"
îù. o¡,o.orl gl¡dll of llrtfrÊ!¡ Ócøtar ôAfifr¡¡lt Sc

thore ot tlrc otbæ tÛ¡¡el aeræphfa la oofúorúry rgsb lorlt

oloccþ tû tb ¡ünstnraf pattcrn ¡¡! ¡ sOaùæa gt¡¡t ot

tùr ærf¡e¡ ikl¡ aú to |trrt ¡¡F a t1[ùoún 31rq[ otr Ð
qgrrllå.

a

tþ¡ ¡lrnl¡ eil¡t¡¡rbl'o for t¡ùc læratl¡ptl,m ntr tàt
olaæI. ¡¡Elta¡ of ttrte c¡rclæ ülsl a rtnrc f¡g¡l'o au['

r ¡nn&g ntnn clte
t3 clüûal rqgl6 llre GtûlËa d, Úter flntlæ¡

errl|fl¡l ¡lotl6{ Dotù t¡ !æSil,üünrf r¡! þ t¡carvrrro

tlræüforc
tuu& ftt fot|,tslfnl ¡rotlæ¡r ¡trlnd r:ltt

b¡¡nto*fl!¡ ttl cüiÞr prwtH tha ¡fe¡tc¡t, ¡¡,@t d
t¡?ourrtloü r.oC¡¡üfry ttr gs¡¡nl pln oû tht ¡ctlær &
t¡¡orlpÈlü le ¡otnrllt tarrt æ bott r¡¡tÛt¡

ls¡ ¡cctfü3 ts|tatdl tblt ?lpy lræt osrt¡d
¡rÈ¡om'¡ tûllt glrrü¡r rftù a l,aS cctnl frGÛr ooou9lrt

t,&r fst¡úrt nll¡ 6l tì. ol,as¡l og'l¡ ErGù ¡!g[
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€o4slstød, d scaratory holocrlna lobulca rhteh o¡¡cn¡{l

etratgbt tnto t.tro lo¡lg ecnt¡ral dtuot ( elrllar to tùrat d
tho IslÞonl,an gl.and, of thc cyallü). lbl.c üuct ¡as fond
ttrrougbout t te longtùr by ecveral laycm of tqqaEå'Ëa

¡tratlflaif c¡llthallun. Íh!,s cplthclfnn lne¡caect ln ôcptlr

ae tb ãct opcncaf on to thc cIln cü¡feoa Juet latcral to
ths cloee¡l canal aprntnrcr A fatty ¡cc¡rotfon rhlch

contalncê, sons scLL ðobrls oceuplcû a portlon of tirc ünot

luuæ.
A¡ ln the othsr aalralg lnvoetigatcd,r the abovc

ncatlon¡dl g1anÄs Er¡la prùably acaoctaùGû r1ür bal,ra.

hrtbcr cxerfnatlo¡ of tlrc scrÉal scotloaa dlt saloactl

tù¡at d,cepcr rlthta tåa l'atcrel uallg of t'he aloaoal can¡lr

tro palra ef hsÌoerlne t¡æc cloqeal glaudle çnB prcgønt.

lb,cee oeeumcd, tso on eaal¡ aldc aurrounÄcdl by a la¡rar of

strlatcd, msolc rbl'ch çfth thc u¡d.crlyl¡ts oonncctlvc tlasuo

fomcù e orpsule arouad, cesh of, ther. &¡ nrcslc eclls
apBcarcd to rr¡a parellcl to tbc long axla of thc ean¡l anô

parpøadleular to thc tranevcrrc scatloa of thc glan¿ lulæe

Eprqlng thc lnte¡raI eepamtlag the clpsulog arræ¡ä,

thc tro largo cl'orcal' gI¡¡rds tlrcre appcarGð ool'le of

apoorlac tnÞutca üÉch tGrc losated Þetroen tbc ¡tr{etcdl

nscls ùr¡¡rÀlca of th¡ aphlnstgn cL,oacacr lf,ralr tdtl
glanfi¡Iar ccllE Eontalnaû rlthln tùrclr oytoPlaenr ln
aûdtltloa to tllrc palo rounÄ nuolcul¡ falrly largc

traaalueonü granulca¡ tbcac TGrc prOÞabÜr tlrc prectrrcorg



Fig. 2j-.- Îrso holoerine gla.nds and several npoc::ine-
l1ke tubules in the 1¡¿sra1 wa1I of the cloaea of a male
9g!n!h9.pE!E-glggglgegÈe!,a. Stalned w th H. and E. X 40.

A. Two holocrine glands wlth secretlon 1n the lumen.
B. Septt bearlng secretory eells.
C. Connective tlssue capsule surrounding;_t,he 91and.
D. Strlated muscle surrounding capsule of the gland.
E, Apocrlne-like tubules assoclated ryith the holocrlne

gI and.
F. Apocrlne tubules ln cross seetlon.
G. Myoeplthelial cells ln apocrine tuìrules.
H. Strlated muscle separa.ting the apocrlne tubules.

this seetion shows two holocrlne glands wlth their
seere;tory ceÌ1s arrange<l on septa. which pro jeet lnwa,rds
from the connective tissue eapsule. Ln-rge apoerlne-like
tubules surround the holocrlne gland on the rlght.

The apocrlne tutrules in the top rlght segment of the
plcture conta.ln nyoeplthellal ce1ls and are separaled from
each other by the strlated muscl-e of the cIo.acal sphincter.
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of tho aeeratlon. I¡rocBlthellal oú1s ws¡Ìe prcsæt ln
thalr typlca]. posltloa.

Of, ttre two aloaeal gl.andg æe wae largsr tha¡ tha

othcr anû a¡rpcancd to be BÌaocd ¡llghtly po¡toro'.d'1a} to

lt. &o largcr gle¡¡A rae holoerl¡c ln typc rlült ltg
ecerctory ccll¡ YcDy palc-statnlng snd ¡Dg¡ular |n ahapc.

thcsa ocllc appeercê to bc attaoþcd! (scveral layers dcqr)

to eoa¡eetlvo ü.esue ae¡lta rhtch extcnd,ed f'n frop t'bs

gur¡ra¡¡rd.1ng capsulc. llrc palo esl1g oontalncd a ratlcular

cyüoBlaaa whlalr sncloaeô fat vrouoloc ea rell aa I rount

palc ootmlly plaeaô nueleus rlth a lrrrl] u¡rÈoô rmclcolr¡s.

(Ftg. 21 .).
lhoee aolle neareet to thc ocntre of t'ho glanô¡trar

Eaas eontaln'cd 1n th¡lr roülsula¡r ayüoDlaaa frtty Er'oÈulcg

rhlcür tqnÀcd to bree! dorzr to fo¡r tilra fetty graaular

aceFctlon BrGBent !a thc ecntra! Iupcn of tbe glarúular

Eess. &!s J.uncn ras pnôgÞly foru¡dl rl¡on tåe s€e¡rotolif

Gclls, Èlch constitutað the orlglns} falrl¡r oon¡nart tlGD-

Ioþulatcû ¡oÞaceous tJrIlG gtsnår Þrotse a¡¡y f,æn thplr

eaptel posltton aaå üulcl.urnt a trancfomatlorr lnto tlrc

oaeretloa.
thc scoonÅ tlt¡c of gta¡d'¡ oltuatsd anücro-latcrrL tc

the larger onc, oeouplcð a poaitlon not Yary deøp to t"hc

ekln eovcr{,ng tlre latcral eu¡face of t}rc cloaeal

protuÞerancc. âpocrl,na tr¡bulce surrænÄcå lt, so FoDrrrtp

lng ft fron tlrc skta l¡tarally ana t'ha larger 8l'a¡d'



Flg. 22.- The lateral waII of the eloaca of a male
SnlnthopEie-crageleauÈ4.la, showlng eolls of apoerlne glands
----<-ãñångãã-altõund the two holoerlne glands and also runnlng
paralIel to the lumen of the cloaca.

Strlated muscle of the cloacal sphlncter appåars between
the apocrlne tubules.

å. Holocrlne glanct wlth secretory cells attachecl to the
basal layers.

B. Ilolocrlne gland wlth secretory cells attabhéd to the
septa.

C. Àpocrlne tubules wlth a nlde lumen.
D. Nùcleus of a myoeplthellal cel1.
E. Ba.sement membrare.
F. Strlated muscle.
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¡cûlrl1y. Co¡¡loctlve ülsaræ for¡cô e capaulc for tht¡
sùrr¡ctnrs lhf.eh eonsl¡t€d of lùuloe rlt¡r moh folûcû nlI¡.
Frroa ceoh IoÞulo a dluot cncrgcô rlúeh Jolncd, ülth otb¡r¡
to forq a mtn duet rhleh opcncû on to tlrc slds of t'hc

oloacal san¡I.
Ibe lataral glar¡if l.oÞulcs oon¡lEtcd, of accrctory eclla

llntng a largc spttil lu¡cn rl¡1ù oontalnod. ecorctlæ. Ðc

tro outcmoat l,ayæer mattng oa tlrc bascncnt lcúranc,

eonaletGô, of ouÈo!.il¡l eclla (rlth a üarts nuoleue)¡ thago

tvo layors gayo tey lmoillatcly ts gcrcral rrola of a

larger aad palcr ¡cbaecoue t¡rpa of ocll¡ caeh rlth e

rctlcular aytoDlaen andl a ocatr¡lr ilroþ llghta!' unelcug.
r'¡fg l¡nc¡urost ltyer all¡tr$ætly protrfûcdl the Eajor

part of the eeo¡¡.et!,on whlch, at tJrts stager tool tlho foru

of, faùty Cl,obulea. A fcr oc1le¡ eontalnLng a pylnotlo

nuoleua¡ rere prcscnt anong thE fatty globulcs¡ ln the lun-

cn of tlre loÞnls.

&r aaclr etd,c of, thc oloasal oar¡alr two ùrcto encngoû,r

oae lros aedr Of tht tro gtanåa Juet dcscrtÞodl. lheac tro

duetg rcrG ecparetcd thrægþæt thtlr longtlt Þy eolls of

aBoerlna tubulca¡ (Ftg. 22l. olnllar tuÞu1cc al¡o bounûcô

tåcsc ûuctg latera1ly aaû pstlaLlÍ. Ers nctllal colls sar3

lntczpoaeû batrsen ttrc mlûtt1 ôuat 'nil tbc Ur¡tng

cpttJrcltua of tìtro anal oan¡I. Ilrc Latcral sat of eo11r

ee¡nreteô tlrc la¡rgc supcrflolal ccÞaocous gtand,c (rrlth brh)

fron tl¡e laùcraL dust.
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. D¡s dlrstfnstlon of t$c apocrlne aysücu of ônct¡ oouldl

not Þc asgcrtalaeôr lt ¡rs l3su¡3û that¡ aa la thc oülpr

apoelce d,laæasod,, thsy Jstnct thc ¡¡ln c¡crctony üuote of

the holoerlnc cloaaal gÌüÀ3.

t

Easn¡toryIln an{ cogln atalnsd. ccrlal ecotloas tl¡¡lough

thc oloasal reglon of, thrce of tlra nrpeuptale rcvealod, a

elntl.erlty fE àlgtoloeloal gtn¡cture. @
ûlffercd. so¡aerb¡t.

gnrrou,nålng thG oloaoel epcntura, VGry la¡rga corpound'

holocrluc glandar slallan la apptars$ca Èo trhc tslbontaa

stnreturraa ln tùrc cyclf.ô rcrs notGrl. Eopa of thcsa tc¡t
acsoolatcÖ rltb largc hal,re¡ whlle otùcre opaacd. by ehort

ôucts dtlrastly oa to ths sLln Eurfascr

Dcøpcr ln tl¡a tlaeuc of tho cloacal proùrÞo:e¡ncc tilo

oF tftraG palr¡ of, holoorlno-type glan{ ¡lcro obeerCð¡

ùlrcgc wcro altuated, two on tlrrec @ c¡eh sldc, [a an

antcro-posterlop poa!.tlon ln tÌ¡e latcral lalle of the

oloaoal aansl. ltcrc appcarcd to Þc only a sllgþt d'lff-
Grgrsc ln fJrslr rca¡lcotlvQ slzoao

TÌ.ase holocrlne gla¡åa rtro eu¡:nound'cô Èy con¡roctlvO

tlsmc forntng a capaulc fnos uhlclr sqptt passcü lnto

tþ3 gla¡dt gub¡ùaasc. Thcse eaBte ear.¡1tcð s6n¡a!ìa} roug of

ocLla¡ the ba¡¡! o¡es bclng cr¡botclal anû f,airIy 3n¡1I rttb

a d,ark nnelcua¡ rtrllo tbs morc anperrf,lolel 9634 rsre

polygqu.l ln ehepc, targor aad, paLar ln eolæ¡s '
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¡nä, eonteln€d a rou¡rdt pele nuclcua. Se cytoplaan of

theac polygonal oslls eoatalnod. coafsa rcf¡'actlLc grarrnlcl¡

¡hloh appratntl'y cvcntually Ègcome part of thc socrttlæ¡
Soæ of tlhc eclle l'ost tlhclr auslct. rnd appaarsû ae

rrurolcatcd rpberca ftltcû rl,tùr fat. Ihns ths leuan

Þ¡oans fillcû rlth f,atùy granrlcs rrul fat-ftllGð s¡ùrcrcr

¡trloh tæk thc Blaec of tha orlglnal ccll-covencd, scBta.

Drrcts frt¡ thecc Sllcmclr sDæaû lnto thc olsrs¡t' oan¡l.

Ssrronndtr¡g cacl¡ holoerlne Slåndt tilrcrc appcarcð¡

bctwcen ¡trlatctt mrecle ÞunÀ]"es¡ Go118 of apoer{nont.lho

tubulea. Ehcsc ooncletcô of tall eoLr¡n¡¡sr cclls (ln t¡c
¡coretory Bhasc) çþleh rcatcû on nyoqpttùrellal elcnents.

It ras JËdgcû th^at ducts flon tùcsc col].¡ opacd' lnto

fùs natn ùets of tlrc holoer{.aa glaaûs.

Ia aildltloa to thc cnofrcllng ring of apocrlne ÊuÞulc¡

tro oîùcn ¡ate rerc obEcrscd., tùoee on the sCd.lal eld,a ran

parallo} to tÌ¡c ftnlng! aurfaoe of tltc oloaeal sanal ûato

rùr.ch thclr duets q¡cacdr ¡h1le tÛ¡s latcnal act travelloô

BanaIIeI to trhc oxternaL stsln eu3f,aoc. Sc ôcat!'natton

of tihc duots fros tlrc }¡tten eoulå not bc ûotcmlncdl thoug!

It me aasr¡ncå tl¡at slther tJ¡cy üû,C eoRncctlons wltlt tho

tnbules au¡rrou¡¡dtlng tha holoort¡rc glard'gr or tlrat tlrc

tubulss tlrcnselvee Èceaæ contlnuoue a¡rd, o¡lanctl Dy tha

d,uets slrcaðy dlcserlbsdl taùo tha cloaeaL cenal.

llÞc tylc of soe!.etloa protucedt Þy thcco aBocrlne

tr¡Þulc¡ hac not yet bcer¡ tctarolnøð,r
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ft 1g plqposed. Latsr to arbJcct the glande of, thf.s

rcgf.on to eyüoehcntcal exaulnatlon¡ the resulta of vàleh

nay ahod. ao¡Ec l.lÈt on tlrs typa of eubgt¡aec eccrctsô.

In thclr papar ontltleil rA Hletoohculaal Sãrqy of

tJ¡e Ota¡rd,a of thc An¡l Saoa of thc DogË¡ Hoata8na ad,

Parks (1948) state that Hthc eopblnsa ¡ccrctloa of txrc

ürbu].ss of tJre anal, eae and, the acbaeøous gLanûg

qegoclatcd rlth tts o¡crctory ôuet f,oras e vlseoug

putnceecrrt fIu!.d. fts Þ1oloÉl'eal a18nlf1aaneo of, tJllr
eeorÊtlon ln the dog ls uÞ.t¡rovtt.n Thc s¡.oaeal glqrd"e

of fhylacls oÞaEulue aunbercd, ¡1¡¡ three patne o¡¡ each

slüc of tJre cloacal eanal. fïo palre on caaÌr el¿lc le¡Ü

large aaô ef slntLar aise e¡rd appaaFancer rhlle tlhc thlral

nsuÈcr of cach pal,r waa EEaLLer. hc general stmcturc

of al.l. three palna of glands raa einllar to ùhat of a
poûlftccl u¡ch-Iobr¡latod scbaccous stn¡oture. lhclr fln¡l
sceretory proüuct eonsletcdl of ccll d,ebrls, posalbla

eol]'oldl nasaea anô fatüy granrrrlcar

lflre glenÄa Etre not rolatcü ts halrc.



-tfG
@

A oqn¡¡tlvc b,tr¡tologiloil Lrrrattgptla otr tll tboal

glrút ¡rcgp¡ôd as Þctng toüteatou¡t, bet Þæa uác o
fær nrmuptela nnrclt: E!ry9;¡Â

-@,Eår@e¡û o

tlDcro eootaruqur gl¡nå¡ erc ôrlælÈrû ErdÊr ra¡ldÐ

Þr¡ûl¡€F.
f'oltds o'f tbe gÐtral l5'n' l¡duta tÞ sôæous

aat a¡roc!ûDü tlpca of thc hlt¡y gu¡facc ¡o lc}} ae tÈr

æe¡{no Éanût prccæt o tbc fooÈ Dsås d al.l fcnr

sgcclce. lhc ¡ltn 3tr t¡¡€ nahdi¡ tutral ta¡aü.nal portlæ

ot tåa tall otr lBfGffiOSURtg rlro eætrlnd coorfns ¡rent

gl'r¡ûr.
fl¡c ootla¡r rccæ lD3lEt'il tlro¡c glaDt¡ a¡¡ootatdl

;ltb ûtp rycltd rafi tba Eerûcr"lrn gttuct¡rre¡ tñls lattcr
tlæ& pneoæt lD al'l fær¡ ü¡&toal at rQgÊrdlc lta
¡ccratorg orllt¡ f¡¡on ¡pælcs to s¡lcoloe.

Ðc qnolrlltd c.Fw¡ 9æûuafns 8tÊdf¡ of tDc

.rtt¡¡¡! ær ca¡el atso odú,Þt!¡df e¡rolca vartatlon

I¡c1ulLû ln tù14 re¡prt ¡lc tåc apoaln¿ tîd EdÞ¡GOü¡t

a¡Dtn¡ages of hrrlm æ tùo plnn¡ d tùo Glrr

&ogc p¡cn¡l,ler epoorlnr enil ¡cÈaocons ty¡¡a gf¡ld¡¡

aesælattû trth thG '*al æn¡I rd fraæ¡atly rcgprüd a¡

corrspædl,¡e b tb'c ¡o-cal.tcû ln¡ clo of tåo ûo8¡

ûlsplayd æst¡rln e¡rccl,ca ûlffc¡uso¡.
Of thÊ rÊæa¡Tr ttnrgþre8 |[¡ ulpplee rg| 4rrugta of
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aII four spoclas are d,ctcrlbcû arrô oonpanEd,' Tlra largs

apocrlns tubulcs prasent ln tbe naEsl vcetlbue art
dlgeusecd, aa wsll as other glanùrlar atnrctures belonglng

to thle regfon.

ha eo-oalleð atcrzral and, aupraecapular glandla IGrcG

tnvcetlgated. end, a raport on tl¡e fl¡¡dttngp 1s glvcn.

gcvcral falr]fy rcesnt tlreor:l,oa coaoerni¡rg thc gla¡rd,

stn¡stu¡res havc Þcen uontloncdr freguantlJ tlre mamupl¡l

naterlal bo¡re out ths acsqraey of thesc hSpothcsê6o For

cram¡lle, lt haa long bcen bellavaü that t'hc rall of ¡n
Gocrlno duot¡ Eg lt Baggcs tÌ¡rough tfia lalplgþt'an laycre¡

conBl,Bts glnply of thc eplåertsa1 oclle rhleh gunround, lt.
Plnkr¡g (f 9r9) arÈnore rêEcntlyr tobttzr Ho].yotse arri

üontagna (tg¡¡) nalntaln that tlrc epldle¡.6al occrlnt

arcat dluct 1s a aorphologte a¡rd, blologle entLtyr leG.t tb'c

ôuct unlng cG118 art slEllar tJrrougbout lta lcngth.

In the four uareuplals lnveettgatcðr the grsat dlustc

of, tlrc ekln on tfre parar appcarcd, to eu¡port, tJ¡c tccl¡raoy

of tìhe abæe thcoFlrr
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