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BRUNNER’S GLANDS IN SOME INDIAN BATS

S. A. BHIDE
Deparsment of Zoology, Institure of Science, Nagpur

ABSTRACT

The structure, distribution and some aspects of mucin histodhiemistry of the Brunoer's
slands of one megachiropteraty and four microchiropteran species are described. Whereas t_h;:
Brunner's gziands are pteseat throughout the pyloros and the proximeal part of the duodencm
in the fruir eating Megachiroptera, these glands are confined to a small proximal region on the

duodenal side of the pylotig sphindter in the insectivorous

and carnivorous Microchiropteta.

Further, the Brunnet’s glands in all the speaies contain neutral mucios.

INTRGDUCTION

EARLIER workers'=® have reported that the glands
of Brunner are confined to the submucosa of
the duodenum awmd thar their ducts penetrare  che
masculatis mucosae and empty into the crypts of
Lieberkuhno, Krouset5 has demonstrated that these
vlands are confined to the distal stomach of mono-
tremes, and to the proximal duodenum in the majority
of Australian marsupials. The Brunnet’s glands have
been teporied to be present only in the regon ot the

duodenum and as emptying into the ceypts of Lieber-
kuhn in several eutherian fermsl»28  The cells of

these glands and their secretory tubules, according to
Krausel, failed to staip with alciap blue either at
pH 1-0 or at pH 25 bur were PAS-positive theseby
indicating thar the mucin elabotated by them may be
a neutral mucopolysaccharide.

Amongst the bars the Prunner’s glands have
received very little attendon from wackers. Farman8-10

noted that these glands exterd into the pylorus ol

the stomach in the American fruit eating bats such
as Artibeus lituratus and A, palmarus and to a lesser
extent in Stwrnira llium and  Carollia perspicllata,
He demonstrated that these glands reacted positively o
alciah blue in Aribews Vanriatns and Corollia presspiciilaty
and positively to Hale's colloidal iron and alcian blue
in Stwrwiva lilium and S. lwdovici thereby indicaring
‘he prescnce  of  add mucopolysaccharides i those
animals. He also showed that with the PAS staining
procedure these glands reac ed weakly in Rbyee, 5o
soycdevi, Plecotns  and Przomyx, moderately  in
Artibews  and  Stuniva aod intenstly in che ocher
ot he studied.

From the forepoing it is covident dhat shete aee
considerable differonces  jn the lowrion, extefie ¢.f
development and physiclogical properties, 23 indicated
by hisaslwmical seactions, of the Brunoer’s glands
among the diffcrine mamimals, The present reporl )
Qe fist on the Brunoess ghinds of ladun bats and

crubodics desaiptions of those glands i live speies

Cu ¥¥, S‘Qii"‘"3

of bats belonging to difterent families 2nd possessing
differcnt dietary habuns.

MATERIAL AND JA{ETHODS

The Brunnet's glands of the following bats are
stadied 1 Preropus gigantews gigantens (Yreropilae;
exclusively  frugivorous), Tapbozous  Jomgimannus
{Embalionuridae; feuds om hard bodied insects like
beetles), Megadierma lyra lyra {(Megadermatidae;
exclusively carnivorous feeding on small vertebrates),
Hipposideras spearis  (Hipposideridae) and Aliniop-
terus tchretsersii (Vespertslionidae), The latter two
species feed on soft bodied insews such as mosquitoes,

flies, butterflies and modhs.

The empty stomach and the duodenum of the above
mentioned species were dissewed out and fixed {a
neutral formalin o1 Rossman's fixacive, Parathny embed-
ded tissues were stained for routine histological exami-
nation by Ehtlich’s haematoxylin and eosin, Selected
sections were stained in the followtng ways for histo-
chemical examination : perlodic aad-Schif (PAS}
with or without prior salivary digestorn, alian blue
(AB) il 1:0, AB (pli 253, AB (pHl 1-0)-RAS,
AB (oIl 2-5)-PAS, Colloidal iron~PAS. Al thes:

Tc:fhniqum AIt as g::'wl:n 'l‘:-}" 1‘1;‘3{::{.‘”,
OBSCRVATIONS AND DISCUSSION

The extent of Jevelopmenr, 1the lowation anld the
dructure  of  the Brunnor's glands vary among ihe
Jdifferear species stodied here.  Whereas these glands
awe proeae chroughaut the pyloecus (Fig 1) as will
4s to some extent glong e Jduodenum (Fizo 2, they
sre presept only on the duodenn] surfae of the pylone
sphingter and oextend w & very shore distance whong
the duodenum by alt the other spactes studivd breee
The acing of these plands i Tapbuzost fongiean
(P 1)y and Hippodkoroy spooiy (Tis 3) ae ta
he form of laroe lobis whith are compady artanged
in the subnin'pes. The elands of  Miwiuplerny scorcd

bersip (Fie. ) o in the form of sl fobelos
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aparated b ditsvr cennetive ossue septa. The major ton,
rarg ot the Brunner's elands in Megaderma Lyra heg
(12, 33 are won wnttad 1n the term of a ring of
wmpactly arranzed acing at the gasteo-duodenal junc-

A few adni in this species occur intersperse
berween patches of lymphoid tissue. The glands empty
dircctly into the kbases of the uryprs of Licherkuhn in
all the micro hiropreran species examined he,e, and by

¥1Gs. 1-6. Fig. 1. Part of the settion through the muscsa of the pylorid regicn  of the stomach of
Pteropus Note the Brunner's glands (arrow) in the mucosa which stain 1ntense] v, The pyl-ric glands
(arrowhcad) give a vety intense  reaction, (PAS), X 100. Fig 2. Part of the wransverse section through the
Jduodenum of Preroprs to show che Brunner's glands  (arrow) in  the submucosa, (PAS), X 56. Fig. 3.
Longitudinal  sccunn  through the gasro-luodenal junction of Alegaderma. Note the very intensely
stained Brunoer's glands  (arrcw) along the pylorie sphincter (arrowhead), ( PAS), X 44 Fig. 4. Part
of the loagitudinal section of the gastro-ducdenal  juncticn of Taphozous. Note the acini of the Brunner's
glanls (arfow) Iving on the duodenal side of the pylorid sphincter ( arrowhead), (H.E.), X 100.
Ewx. 5. DLonuiwdinal scwticn  through the  gastro-duodenal juniton ot Hippasideros. Wote that the
Brunncr's glands (arrow) are on  rhe duodenal side of the sphincter (arrowhead), (PAS), % 64. Fig. 6. Part
of the Jongitudinal section through the gastro-duodenal junction of Miniopserus. The acini  of the Brunner's
glands (arrow) owur i the form of Iobules separated by conmective tissue septa, (PAS), X 100,
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way of small ducts while open into the bases of the
crypts of Lieberkuhn ity the duodenal region and between
the gastric glands in the pyloric region 1n the frugivo-
rous megachiropteran  species—Preropus.

Histochemical analysis reveals that the Brunner’s
glands are intensely PAS-positive in Preropus and
very intensely PAS-positive in the other species. The
intensity of the reaction was nct altered by prior
salivary digestion. Further, except for a few isolated
cells of the Brunnetr's glands of Pterepns the glands
in all the species gave a negative reaction to AB at
pH 1-0 and at pH 2-5 and collaidal iron. Ty seque--
tial staining procedures the glands took oaly PAS
stain, These reactions indicate that the Brunner's glands
in all the species contain neutral mucins and that a few
isolated cells of the Brunner's glands Preropus
~ontain traces of acidic mucifs.

The present studies have, therefore, revealed that
there are marked differences 1n the distriburion of the
Brunner's glands between the Megachiroptera and the
Microdhiroptera. While there is an extensive deve-
lopment of the Brunner's glands in the Megachiroptera,
in which they are present not only on' the duodenal
side of the sphincter but also along the entre length of
the pyloric region of the stomach, these glands are
restricted to a small segment of the duodenum distal

to the pyloric sphincter in all the micro-hiropteran
species.

of

On comparing the present observations with those
of earlier workers two interesting facts become evident.
First, the distribution and the extent of developmen:
of the Brunnes's glands differ in different bats, Secondly,
the Brunner's glands are  consistenty extehsively
developed and ogcut also in  the  pyloric region of
the stomach in’ the fruit eating bats—both Mega-
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chiroptera and the Phyllostomaridae among the Micro-
chiroptera.

From a physological point ot vicw rhese  elands
have been reported to help in noutralizing the actld
material coming from the stomach and thus prevent
aiy damage to the mucosal lining of the duodenum??,
Evidently, the greater developmeny and the more
extenstve distribution of the Brunner’s glands in the
frugivorous bats is an adaptation to meer the demands
cr neutralizing the possible excess acid produced ia
the stomach of frugivorous bats which normally con-
sume a large bulk of food during each feeding. The
presear state of our knowledge does not encourage us
to attribute any enzvme action to the secretions of

the Brunner’s glands although this cannot be altogether
ruled out.
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