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INTRODUCTION
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Previous siudies sn  the submandibular gland in different spec-
ies revealed wvariable histelogical pictures. In recent years, the
complex structure of that gland has zreceived =2 new impetus, In par-

ticular, a2 vast liferature around the submandibular gland of

and rzt need 1o be invesiigated.
Trhe present work is a 1trial te clarify seme of tke wvague

peints  about the structure of this giond, and to de =2 comparative

etudy en the gland in the two srecies,
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Review of the literature

The rat submaxillary gland has received eonsiderable attention

in reecent years as an excerine gland of complex structure.

In an attempt tc classify the gland accorzing to  its nature
Maller (1B95) demcntrated that the submaxillary gland c¢f the rabbit

is composel of +twc +types cof secretory cells,

1- Greup cof eells which are clogely studded with deeply stained

2- Lells wnich form the majizr part f the secret ry tubules
- the land an? wrish remain clear when stained with ir.on hae-

ratoxylin, Morpholigieally , the zec.nd 1ype reserbles ~uctus cells,

Sintlzrly 7zh e {(1997) in His stuiies :n the submaxillary glur:

! rabbit , observed the opresenee -f tre tw. +iypes ~f celis des-

critsed by Muller in aziiticn, he disc.vered 1tnat the highly gramu-
lated type ocrcupied a conmstant positiin in between the intral-bular

ducts and the .ther type of cells., Using formalin- bichr.mate fixed

material, he was able t: demunctrate metachr. matic staining -f the

1 N A1 e ey : : - . S5 :
clear cells with thiinin, as well as positive large spheric:) sranules
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with mucicarmine. Ee noticed, in exhausted glands, weaker staining

intensity of the gramules of the intra lobular duect cells.

Bensley (1908), suggested a classification for the serous eells
sf the salivary glands based on the metachromatic staining with
thirsnin or t-luidine blue. He ecalled, the predominant group ofécesr-
sely gramulated eells, staining metachrematieally, "tropochrome cells,
The eells of the other, minor, grour eontaining saaller granules
which did nect stain metachromatically, and appearsd t: be derived

direetly from the ducts, " homcehrome " cells.

GYe cimmented that this metachrirmasia was not  present in the
cells of the submaxillary flana whick  ressmble maccus  cells, He
21s- adeed that metachromasiz or lack of it may be relatel 1o

the s5tate 7 aggregativn  of protein - carbohydirate  substances,

Sturm ot (13928)  groured the tw:  types <f ecll: under the name
" Speeinl serrus  eelle Y . St rmont (1532}, in an attemyt t. classi-
fy  the nen-macrus cells of szlivary and ctaer glands, used the

“t

term " Zpeeial serus as distinct frem Serc-zymogenic cells. These
iztter cells are charaecterigzed by distinst zymsgenic graomles, basal

enr-midial substance and  intercellular seeretory capillaries. This type
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of cells, aecording to stcrmont, regenmbles the pancreatie acimar eells,

peptic eells of the stomack and some selected crescent cells of eer-

tain salivary glands.

Noback and Montagna (1947) carried cut a bhistochemical studies
.f the basophilia, 2lipase and phosphatases in the nammalian pancr-
eas and salivary glands. They investigated the pancreas of the mou-
se, rat and man, as well as the salivary glands of mcuse and rat.
They found, using storment classification, in the submaxillary gland
of ret 2n@ mouse that, the chromidial Dbascophilia, in the basal pcr=-
ti~n cf the "sercrymogenic™ cells, appears as 2 homoger.ous cloud.
It is sligtly less intense then <trat in  the acinar cells of the
panereas 2nd  parstid  gland, in the distal porticn ¥ these colls

it is  wezk.

The Sascphilfa in  the basal third <f the "special sercus "
eells iz weak and is faint in the listal tw: - thirds. The micle-
¢1¢ in both types of  eells  are bascphilic., The special ser.us cel-
1z  have large cosinophilic granules in  their distal halves, while

the graowles »f the serczymogeric ¢ells are not coainophilic,

surstone (1953) stulied the s=livary gland tisswe in the mouse
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and he considered the gland to be consisted of alveoli compused of

twe groups of eells. The first grcup, forming the major portion of
the oparcnchyma, exhibits finely granmulzr cytoplasm, The other cells
recemble micous eells, are associated with  the intralobtular ducts,

znd may coniain eoarse granulses in their cytcplasm,

Joccby and Lesson {1959) observed suck types of cells in the
ceinsr cells of 4ne rat submaxillary gland zrnd  the granulated eells

-5 its comwoluted tubules =nd ~2re both referred tc  as "speeial sercus”.

Jaczty  (1999), in his study ¢n the prstenatal devel-pment >f the
T usc submnxillary gland, ciserved, what he deserired  as th mc-id
o firitive =nzind cevelsp  only  oafter birts T termingl wunelis, These

Tttrr hove  relatively wide lumins  z2nd ernsist  of ecells fillo2 wite

crotisn ornaulos  whish are  PEL positive it ostoin st onoly Witk
SrAiline mlus Inmo ot LZAn 5tain,
s Laervnticons wer™ similar t- Wit Jat by ant Lecstn :1959)
o otizow  in tleir Ituly oot pr3terninl  Gevelirment Totne ™
cutraxillary gland, They  frunt that o the acind wer. not o prosint ot
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virth and that the intralcbular ducis where shown to end ina br-

anching system of terminal tubules. The acini started 1tz bud off
from  the terminsl  tubules begining frem the first postenatal week
cnwards, vTeaehing full development =zfter about 6~-8 weeks, In  tne
~4éult gland, ths intercalated ducts were not very ezsily scen, De-
ing compressed between adjacznt bulging structures. The nuthors conf-
irmed the =2brupt transition betwoen the  interealated duct ni the
ccavolute?  tubule, the name &iven to  the segment of duct system
just f:ollowing  the  intercal=ted zuacts. This widely btrirnching tubular
system was  considered 1o be the mist striking .pitnelizl companent.

Taney  doseribed  ths  lining  cpithelium trese convelutcd  tubules be-

-

ing farmed of  tnll eciurmnr eells witn =lmost bastl o muaclel, beliw

wmick  zhort  aeifophilie bBasal stristione could ceeasi omnlly bBe acte-

et.3, T ¢intzined grinulis wer.  consldemé v Te DECTYETIIN ETAMUS
le=  wilch were 21isc fung witnin tn lumen, rrosamtbis fier Sing
aizennrecd from thme cells, TRt 28 wny  toosc talolog wer d20 » fea-
Tr t2 23 ™ sermus 7 tubules  cr "grurmlart o tumulis. Thooe zonvolue

t i sromulnr tubulis were funt oy Jae by ond loos on (1290t Yeco-
me  c.ntimaue  with the acidephilie  imtroloil r stiriastee tuetlsa chnrace-
teris tically lined Uy nik e lamnz =211z with eqrntr lly T oeven

spielly  Yoentee maeleil anc o pronoouncdd Yasal strintirns (" Jtreifens-

ueke T Uf  the Germin atnors. ) Tne tminsition bDetweon the twe
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segments was found tc be either abrupt, with =n overall dimimition

in the diameter »f the iubule, or gradunl, =2nd even areas in which
both types of lining cells cculd be seen  intermingled with cne

ancther, were easily detected.

Jacoby (1959) observed a similar compleX histclogical architec-
ture of the submaxillary gland of 2@ult mouse., Histogenetically anc-
lrsed aeini, interealated ducts, convaluted g—umulzr tubules and stre

jated duct have 2o be considered,

werrren  bnirew (1959} stress.d thit in the rot the parctid ~nd

submaxillary  glond ~ppear 1. e -f rearly e-gun) size. mat oo Jug-
gostia thit  the rmueouws pnrt D ins submarill~ry glani in the  rmt

riprecants  cetuerlly o sublinganl ¢lzni, leaviny tne  trae  submaxallary

floni entircly  sorous,.

7. e.nfirm  the previcus Tiniings, Lees'n and Jrcoty 1155%) stu-
14 tn. ciectrsn miercse pic {I/¥Y appearances o the  submoxillary
glon. of rit, Taey nsiiced  tho absencs of 1cini 1t rirth  né that
they  devel-ped  inter s buds  from the  terminsl tubulos, In ootw. en

tr.  neintr eells,  intercellular seerctory  eipiilaries ceull Y. llen-

tific?,
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Seott and Pease (1959) in their E/M study on the salivary and

lacrimz) gland of the rat observed that the acipar cells of the
submaxiliary gland of the rat and most cther radents are conside-
rably different from either typical sercus or mucous cells. They
bserved variations in the cytclogical appearance of the different
alveclar and duct epithelia, The basal surface of the striated duct
cells was greatly expanded by extensive infzldings cf ihe plasma
membrane in that region , These infcldinzgs of the basal surface
tend tc make open ended c¢ompartments in whichk mit-chondriz are
~ligned . The autwrs eccmmented that nc dcubt this system was resp-
-nsikle frr the basal “striati:ns”™ eomucnly Teported in the seere-

t.y ducte,

Thes: previ-uz 2uthgrs noticed  in the submaxillary gland vesicl-
es =¥ wvaricus sizes and densities irn the apical ~.rtiwm of  the

Juet c2lls ofter in such numbers os8tcfill the entire cell, These

£
s}
!
A

cgarded as on evidence 4f much seeretory ~etivity. Grameles

£
&
2
o
2

i t. te af mesié type in the sublingunl, submaxillary
and  Jaerimal gland  alwesli, while grameles of  tho zymogernic type
wore identified in the parctid =2lveoli, demilun-s of the submaxill-
ary nnd sublingual glands, :dditicnnl  watery vesicles were n ticed

ir  the seeret-ry ducts.
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