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ABSTRACT KEYWORDS
The purpose of this study wasto determine the anatomical characteristics Pancreas;
and histological structure as well assome histochemical aspects of the Guineafowl;
pancreas of two species of birds, which differ in theirclassification, habitat, Commongull;
nutrition and activity by using a light microscope. The birds were Pancreatic acini;
omnivorous Guineafowl Numida meleagrisand carnivorous Common gull Pancreatic idets.

Laruscanus. The results showed that the pancreas of the two species of
birds was a bilobed organ, it differed in size, color and appearance. The
pancreas tissue of the two birds was consisted of exocrine and endocrine
part. The exocrine part in the both birds arecomposed of acini, ducts and
it occupied alarger area of the pancreas. The aciniare varied in shapesin
the both birds. These aciniconsisted of asingle layer of variable number
of different shapes cells that are differing in their thickness between the
two species. The ductal system of the exocrine part of the pancreas in
both birds included the intercalated ducts, intralobular ductsand
interlobular ductsthatdiffered in their number, size and distribution between
the two species. The endocrine part of the both birds areconsisted of
various shapes and sizes of the idets thatwere scattered in the exocrine
part, these islets are composed from apha (A) and beta (B) cells. The
mixed idets that consist of A and B cells, alphaislets and beta isletsare
observed in Guineafowl whereas,in the Common gull, the mixed isletswere
the only type observed and the islets in this bird are smallerand are less
densely populatedthan the islets inGuineafowl. In conclusion the
anatomi cal featuresand histological structure of Guineafowl and Common
gullpancreaswas found to besimilar to that of other avian specieswith the
exception of some secondary characteristics.
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INTRODUCTION and the other isan endocrine portion whereregulatory

hormones such asinsulin, glucagon and somatostatin

It is generally known that the pancreas of arereleasedinto blood vessels'2. Theavian pancreas
vertebratesis subdivided into two regions, oneisan islocated ontheright sdeof theabdomina cavityinall
exocrineportionwheredigestiveenzymesarerdleased  birds. It istightly bound by mesentery and the blood
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vessels positioned between the descending and the
ascending duodenal loops®4. The avian pancreasis
generallycomposed of two lobeswhichextend fromthe
apex of the duodena loop tothe point where the
pancreatic ducts enter thedistal duodenumi29, but
many reportsindicated that it had four lobes: dorsal,
ventrd, splenicand third238.,

Dorsal and ventral |obeextend inaduodenal loop
from apex to distal duodenum. Spleniclobe extends
from the head of pancreastowardsthe spleen. Mikami
and Ono (1962) state that the third lobe of chicken
pancreasisapart of theventral lobesoit dividesinto
theventral lobe properly and third | obe on the basi s of
an independent form of the latter, but in some other
studies dorsal lobeisdivided to the additional third
[obel®8l,

The exocrine pancreasisformed by acinar cells
and excretory ductswith small and largediameter. The
cytoplasm of the acinar cellsisrichin the secretory
zymogenegranules”®. Whereas, the endocrine parts
of theavian pancreas are scattered singly or in small
groupsinvariousshgpesand Szesintheinterditia section
of the exocrine part. They can be observed as two
typesof idets, thedark A idlet and thelight B islets®.

The anatomical characteristics and histol ogical
structureof the pancreas, as well as, the Pancreatic
ducthasbeeninvestigated in asome avian species?5&
391 these studi es show that there are some differences
instructureof theavian pancreasinthedivision of lobes,
distribution of theidetsin lobes, theform and frequency
of endocrinecdlsinidetsand somespecid featuresin
structure of the ducts®. Therefore, this study was
conducted to compare the anatomicalfeaturesand
histological structure, aswell as some histochemical
aspects of the pancreasintwo speciesof birdsusing a
light microscope,thet differ inthelr nutrition, habitat and
taxonomy. The two species are the omnivorous
Guineafowl Numidamel eagris(Galliformes, Linnaeus
1766) and carnivorousCommon gull Laruscanus
(Charadriiformes, Linnaeus 1758).

MATERIALSAND METHODS

Sixadult from each Helmeted Guineafowl and
Common Gull from both sexes obtai ned from different
areasinMosul city, Iragwereused inthe current study.
After anesthesia, amid-ventrd lineincisonwas made

—=> RegUlOr Peper

to expose the digestive organs, the pancreas was
immediately dissected out and washed with saline
solutionto remove blood and any other adhering debris,
different morphological features of pancreas were
examined, recorded, and photographed by using digita
Sony camera (DSC-W530). Tissue pieces of (1cm)
thicknesswerefixed at8% buffered formalin solution
and thenroutinely processed for embedding in paraffin.
Tissue blocks were cut by a microtome into 6um
sectiond?61, The histological and histochemical
methods of staining were employed as follows:
DelafiedsHaematoxylinand Eosn (HE), Mdlory’s triple
(TS), Toluidinblue(TB) andAzan (AZ) Staing*#19 for
general histological purposes, Periodic Acid-Schiff
technique (PAS) and Alcian Blue (AB) (pH 2.5) for
carbohydrates, bromophenol blue (PB) for proteinsand
Sudan Black B (SB) for lipidg®2U. All stained dlides
wereviewed for Histological examination under alight
microscope (Reichert Neovar Type 300422) and
photographed by usng M DCE- 5A digita camera.

RESULT

Anatomical features

Thepancreas of the both birdsislocated between
the ascending and descending arms of the duodenum
and encl osed with thepancreetic duodend ligament and
itiscomposed of two lobesthedorsal and theventral
lobe, well-devel oped interlobar connectionsmadeit
difficult to distingui sh between thetwo lobesintheboth
birds. The dorsal and ventral |obes are drained bya
separate duct which opened into thedistal part ofthe
duodenum (Figure 1a,b). The Guineafow! pancreasis
paleyellow organ and itslength isabout 8.2 cm and
3.1cmwidth. Itsthicknessisdmost equa withtheedges
of duodenumanditsexternd surfaceiscurly. Itisrelated
totheduodenum by connectivetissuewhich meansthatis
not directly related to awall ofduodenum (Figure 1a).
Whereas, the Common gullpancreasispa e pink organ
and its length is about 5.1 cm and 3.4cm width. Its
|obesare connected with each other inthecoiling portion
of duodenum. Itsthicknessisa so equa with the edges
of duodenum and its external surfaceissmooth and
free of wrinklesthat have appeared inthe Guineafowl
pancreas. Onthecontrary of the Guineafowl pancress,
the Common gullp ancreasisrelated directly to awall
of duodenum without of connectivetissue(Figure 1b).
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Histological structure

The pancreas of both birdsiscovered with athin
connectivetissue capsulewhich consisted of collagen,
elasticandreticular fibers. Blood and lymph vessels,
nerves and excretory ducts appear in some areas of
thiscapsulein both birds. Thiscapsule appearsto be
thicker in Common gull than in Guineafowl. From
thecapsul e of Guineafowl! extendsanumber of septula
to the parenchymaof the pancreaswhich don’t appear
inCommon gull (Figure 2a,b). The parenchyma of
pancreas of both birds isconsisted of exocrine and
endocrine parts and is supported by athin reticular
stroma(Figure 3a,b).

Theexocrine part in the both birds are composed
of acini and ducts. Theexocrine part of the Guineafowl
pancressisarranged in theform of seroustubul oacinar
glands and occupied alarger area of pancreas. The
Secretory acinivary in shapesasgloboid,oval € ongated
and amorphous, its thickness average (46.588 +
6.18um). Theseacini are consisted of asinglelayer of
variable number of pyramidal to tall columnar and/or
quadrate cell sbasing on the plane of the section having
basophilic base and numerous apical acidophilic
zymogen granules, its thickness average (6.584+
0.44um). Each acinar cell containsaround, largeand
basally situated nucleus, itsdiameter average (3.415+
0.21um) with a prominent dark nucleolus.
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M oreover,these acinihave no centroacinar cell (Figure
4a,b). The exocrine portion of Common gullpancreas
isdsoarrangedintheform of seroustubul oacinar glands
and occupied a larger area of the pancreas. The
secretory acinivary in shapesasin Guineafowl pancreas
but the most common shape is the elongated, its
thicknessaverage (29.754 + 4.72um). Theacini are
consisted of pyramidatotall columnar and/or quadrate
cdllsasin Guineafowl pancreashaving numerousapica
zymogen granules, its thickness average (5.731+
0.41um). Each acinar cell containsaround, largeand
basdlly to centrally situated nucleus, itsdiameter average
(4.268 £ 0.27wm) with a prominent dark nucleolus
contains paracentric heterochromeatin. The centroacinar
cell isaso absent inthe center of aciniasin Guineafowl
(Figure5a,b).

The ductal system of the exocrine part of the
pancreasin both birdsincludestheintercalated ducts,
intralobular ductsand interlobular ductsaswell astwo
main ductsthedorsal and ventra pancreatic ductsthat
extending from the pancreasto thepoint whereit empty
itscontentsinto theduodenum. Intercalated ductsare
circular inamost and arelined with asmpleflattened
epitheliumintheboth birdsbut it look moreregular in
Guineafowlthan Commongull, itsaveragediametersin
Guineafowlandin Commongull (8.253+0.93um) and
(12.145+ 1.69um) respectively (Figure 2a,b,6a). The

F :

Figurel: Photograph of the Pancreas (P) of Guineafow! (a) and Common gull (b).
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IC,intercalated duct; MI, mixed islet.
Figure3: Histological pictureof thePancreas(P) of (a) Guineafowl (HE-10X) and (b) Common gull (AZ-10X).

intralobul ar ductsare scattered through the pancreas
parenchymaof thetwo speciesof birdswithout adefined
arrangement, these ducts have mostly circular shape
and arelined by the sameepithelial cell that lined the
intercalated ducts, itsaverage diameter in Guineafowl
(25.889 + 4.07um) and in Common gull (39.312 +
5.94um), and they are surrounded by secretory acini
(Figure2a,6a,6b). Theinterlobular ductshaveacircular
to oval shapeanditsaveragediameter in Guineafowl
(96.577 +12.92um) and in Common gull (99.477 +
13.76um). Theseductsare composed of an epithelium,
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that appear s mplesquamousto cuboida in Guineafowl
and smpleflattened epithelium, which linesupinside
the ducts andconnective tissue surrounding outside
theducts. Furthermore, interlobular ducts have thin
muscle layerssurrounding the connectivetissueinthe
Guineafowl and absent in Common gull (Figure 6a,b).
Alsotheblood and lymph vessdls, nervesand excretory
ductsrun withinthe connectivetissue septain the both
birds (Figure 2b,3a,b,6b).

Theendocrine part of the both birdsare consisted
of various shapes and sizes of isletswhichiscalled



30 Comparative anatomical, histological and histochemical study

RRBS, 8(1) 2013

Regular Paper ==

L]

¥ 1L
| o ¥

EX L
|
{

) L]
- /,‘
[ -

g

A, acinus; AC, A cdl; BC, B cell; C, capillary; G, granules; L, acinus lumen, M1, mixed islet; N, nucleus.
Figure5: Histological pictureof the Pancreatic acini and mixed islet in Common gull(a) (HE-40X) and (b) (PAS-40X).

Langerhansidetsthat i sscattered inthe exocrine part,
theseid etsarecomposed from alpha(A) and beta(B)
cdlswhiletheDdtacdlsdon’t noticed in the both birds.
Theseidetsdon’t have distinct borders with the exocrine
part in the both birds (Figure 3a,b). In theendocrine
part of Guineafowl, themixed idetsthat consist of A
and B cellsare observed and a so thereareisletsthat
contain only A cellswhich known asa phaisletsand
betaidetsthat contain only B cdlls, thed phaidetswere
larger than the betaand are more densely populated A
cellsaremoredemonstrated than B cdllsand thenud eus

in both cell types are seemedsimilar and isround to
oval in shapewith aprominent nucleolus, itsaverage
diameter in both cells (5.489+ 0.87um) (Figure 7a,b).
Whereas, inthe endocrine part of Common gull, the
mixed islets that consist of A and B cells are aso
observed and they arethe only type, that mean thea pha
isetsand betaid etsthat appeared in the Guineafowl
areabsentinthisbird. Theidetsinthisbirdaresmaler
and are less densely populated than the islets
inGuineafowl (Figure3a)b), but theidetsbordersinthis
bird aremore pronounced than in Guineafowl, they are
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A, acinus;, AR, Artery; ILD, interlobar duct; IL, Intralobar duct; I1C,intercalated duct; V, vein.
Figure6: Histological pictureof the Pancreatic ductal systemof (a) Guineafowl (TS-10X) and (b) Common gull (TS-10X).

A, acinus; AC, A cdll; BC, B cell; C, capillary; MI, mixed islet; N, nucleus.
Figure8: Histological pictureof the Pancreaticisetsin Common gull (a) (AB-40X) and (b) (T S-40X).
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A, acinus; BV, blood vessel;|C,intercalated duct; V, vein.
Figure10: Histological pictureof the Pancreatic acini in Guineafowl (a) (SB-40X)and (b) Common gull (SB-10X).

ddineated from surrounding secretory acini by ddlicate
collagenousfibres, also therewerefew fibreswithin
idetstissue A cellsB cdlsaremoredemonstrated than
inGuineafowl andthenudeusinboth cdl typesissmilar
tothat in Guineafowl! on shapeanditsnucleolus, its
averagediameter in both cdls(4.268+0.83m) and the
cdl membraneareusualy moredistinguishedin B cdlls
(Figure5a,b,8a,b).

Theidletsof theboth birdsarevery richin blood
capillaries, that appear morein Guineafowl thanin
Common gull (Figure5ab,7a,b,9a,b).

Histochemical aspects

The pancreatic cells, whether the acinar cells
orislets cells are moderately positive for PAS and
Alcian Blue (pH 2.5) reactionsin the both species of
birds but theinteraction is stronger in Guineafowl
thanin Common gull andintheacinar cdllsthaninthe
islets cells (Figure 5b,7b,8a). The carbohydrates
appear as pink-color deposits asidentified throughout
the cellular parenchymaof the pancreasespecialy in
Guineafowl. The pancrestic cellsin thetwo species
of birds show moderate to weak negative reaction
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with PB stainfor the proteinswhichindicatesthelack
of aggregationsof proteininsidethe pancreatic cells,
whether the acinar cellsor idetscells(Figure9ab,).
On the other hand, the pancreatic cells of the two
species show anegativereaction with SB stainfor the
lipids (Figure 10a,b,).

DISCUSSION

Inthe present study, the pancreas of the both birds
fill the gap between theduodena limbs, thisfindingis
in agreement with the result of®-131522 whilein the
ostrich, duck and goose, thepancreasisshort to reach
the end of these limbs®11:1423  According to
suggestions by Gussekloo and London (2006) on
chicken and otherbirdsthat feed on grains and seed,
they need moreenzymatic activity to compensate for
their lack of teeth and hydrolytic enzymesin their
salivd®??, Therearetwo lobesdistinguished inthe
two species of birds. This design appeared also
incaptive bustards®™ and Ostrichi*!l, but many
otherbirds as Mynah has three |lobes*® and duck!®!,
goose'?, red jungle fowl™, Palam Dove® and
Pigeon®! havefour lobes.

Histologicaly, the pancreas of both birdsiscovered
with athin connectivetissue capsulewhich correlate
with thefindingsoff?d in duck™ inred junglefowl™ in
Goose and™ in Pigeon. The parenchymaof pancreas
of both birdsis consisted of exocrine and endocrine
parts. This arrangement also appears in most other
birdg?81011131413 gnd vertebrates? 2, whereas in
somefishesthe pancrestic cdlsfounded withintheliver
tissuewhich aso called the hepatopancreas %333 gnd
evenin some mammal §, these cellsseparated from
hepatic parenchyma bya thin layer of connective
tissue®l., Infact, theavian pancreasismainly composed
of exocrineglandsabout 99 %4,

The current study a so showsthat the exocrine part
intheboth birds are composed of seroustubul oacinar
glandsand occupied alarger areaof the pancreas. The
shapeof secretory acini varied fromin shapesasgloboid,
ovd dongated and amorphous. These shapesare based
on the plane of section as documented in other
birdg2*141528, Theseacini inthebothbirdsconsist of a
singlelayer of variable numbercells, thisfindingisin
agreement with theresult of #8131, Oneof thestriking
findingsinthisstudy istheabsence of the centroacinar
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cdlinthecenter of aciniinthetwo speciesof birds, these
cellsarea so absent in Mynahi*3, but they are present
inthecentrd lumen of acini inmany othersvertebrates
SpeCI e§4,8,14, 15,29,32,34] .

Also results of the present study show that the
structure of the ductsin the two birds pancreaswas
found to be similar to that described in previous
studied?4 11141532 Gulmez (2003) founded glandsinside
the connective tissue of the ductsstarting from the
interlobular ducts to the point where the pancreas
emptied itscontentsinto the duodenum aswell asinsde
themuscular layer of the pancrestic ducts. Thoseglands
contained Centro-acinar cellsand a so had the same
staining featuresasthe acinug?.

Our results showed that the endocrine part of the
both birdsarecons sted of various shapesand sizes of
isletsthatis scattered in the exocrine part, thisislets,
as in goose pancreas, its exact border between the
endocrine part and endocrine part are not always
distinguished*1?. Theseislets are composed from
adpha(A) andbeta(B) cellswhilethe Detacelsdon’t
noticed intheboth birds,thisfindingisin agreement
with theresult of*™ in ostrich and goose whilein other
birds, theidetscontained dpha(A), beta(B) and delta
(D) cellg>:32338 These cellsaredistributed inalpha
idets, betaisletsandmixedidletsin Guineafowl these
resultsal so documented ini®™, whereasthemixed idets
aretheonly typein Common gull, in generd theavian
pancreas is divided into light, dark and mixed
idetd*2637 themixed idetsdidn’t appear in in goose
and Mynah#10131 Theidetsof theboth birdsarevery
richin blood capillaries, these a so appeared in other
b| rds[4,8,10,11,13—15] .

Histochemically, current results showed that the
pancreatic cellsin the both species of birds, whether
theacinar cellsor idetscellsare moderately positive
for PAS and Alcian Bluereactions and moderate to
weak negative reaction to PB stain and negative
reactionwith SB stain, whichindicateto theimportance
of the pancerasin the metabolism of thebirdsand this
also are comely with the results of previous
studiesag?114,

In conclusion the anatomical features and
histologicd sructureof the pancreasinthe Guineafowl
Numida mel eagrisand the Common gull Laruscanus
wasfound to besimilar to that of other avian species
with the exception of some secondary characteritics.
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