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CHAPTER THREE

OBSERVATIONS

HISTOLOGY Ao HISTOCHEMISTRY -f IftJCQSUBSTANCSS IN •

A. OESOPHACUS

B. PROVEN TRXCU LOS

C. GIZZARD

D. DUODENUM

fi. SMALL AND LARGE INTESTINE



91

Sine# the aim of tho investigation undertaken was to 
find out tho nature ond distribution of muc ©substances in 
various organs of alimentary tract of ShSJmkmSM*
tho most popular, atlaast most f recently used system of histo- 
chemical quantitation was employed which involves grading tho 
strengths of tho reactions somewhat subjectively during visual
examination. A system of plusses was used to represent tho

I J-1 *strengthf of tho roaetionsf for e*g. , ♦♦♦♦ describes very
intense reaction, ♦ describes poor reaction while - is assigned 
to a negative reaction. This oust surtiy be the crude but west 
widely used method of his oc hemic a 1 quantitation, and it 
requires no special Instrumentation but special practice.

The hiatochetical results are recorded in tabulated 
forma while histological sites and hlstoehsmical distribution 
of micesubstances in the various organs are illustrated in 
•tieropholographs. The observations are taken orgensdso from 
oesophagus to large Intestine and also layerwiss via, mucosa 
(innermost) to serose (outermost), specific tissue-components 
especially in mucosa are considered separately in the observa
tion tables. Alimentary tract of &ghgia4i&CU 
Anatomy in brief - It essentially consists of a tubular duct 
varying in morphology, histology and physiology* It extends 
from the he* interior to the external orifice of the cloaca 
posterior. The pharynx can alms be considered as a part of 
respiratory system and cloaca is shared with urinary and 
reproductive systems. Tha alimentary tract, in turn, can be



subdivided into severs! regions like best, south, buses! cavity, 
tongue, pharynx, oesophagus, srop, proventriou!us (glandular 
stomach), ventrieulus (grinding stomach), Mali Intestine, 
eaeee and large intestine ending into a cloaca which is a seamen 
chamber for digestive, excretory and reproductive tract. The 
alimentary tract has a siailer basis pattern of structure to 
which all organs therein conform to a greater or lesser extent.

the entire length of the aliaentary tract froa south to 
cloaca measured 130 css*, which in pend heron (^.oravii) was 
reported to be 113-120 caa (Msivedker, 1985). Beak was long, 
stout and suitably modified to capture living/non-iiving food 
froa aouatic/seai-acMatic habitat. The tongue was long, less 
aasslve narrow and triangular in shape. Oesophagus was a long, 
narrow, muscular, highly distensible tube extending froa glottis 
at the posterior end of pharynx through the neck and thorax to 
join with the proventrlculus. Qestrlc apparatus, as in other 
birds, had duel structure via, anterior (proxinel) proventrlculus 
end posterior (distal) ventrieulus (gltserd). Proventrlculus 
was glandular, narrow proxiaaliy but considerably dilating 
towards distal and. Vantrleulus was stout, highly ausculsr 
structure reseabllng flattened sphere. Intestine was noticably 
long, narrow colled tuba coaprlsing wall Intestine extending 
froa ventrieulus upto origin of caeca and large intestine exten
ding froa the point whore caeca open into intostlno upto tho 
external orifice (anus). Small intestine intum consisted of 
proximal most a few oaa of duodenum very next to ventrieulus
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•nd Uwa H distal ramaining part (no external demarcation). 
Ileum in distal region h«d thin nature (mu scalar! s isss massive). 
Paired oases wars narrow, moderately developed originating at 
the junction of snail and large intestine, large Intestine was 
more muscular as coshered to asall intestine. The cloaca was 
posterior most continuation of the large intestine.

For each organ, the observations were taken free three 
points of views, vis. X) histology, XX) histochemistry,
XII) Sexual dimorphism.

a) mmm$ *
X) HISTOLO^CAl QSSiBV^TiqHS :

It was a narrow, am ocular highly distensible tube. In 
its norwal contracted stage, the tube appeared narrow reducing 
the lumen furtheraiore. Xn fixed condition, epithelial lining 
and its underlying layers becasie highly foldsd. Histologically, 
as usual, it had four tunics vis, mucosa (mucous membrane), 
sutmucosa, mucsularis (muscular coat) and serosa (Fig.No. /),

dThe mucosa was competed of thick stratified epithelium (squamous) 
and mucous glands, having opaninge into the lumen by simple 
ducts posting through epithelium lining. The euhsucose was 
prominent ami extended into mucosal folds forming core. Muscu- 
laris as usual showed inner circular and outer longitudinal 
muscles. Stress exhibited a layer of loose adventitial 
connective tissue with blood vessels and nerve fibers (tunic* 
adventitia).
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IX) HisiocagMicAi Qmmwnom t
The histochewical reactivities of various wucosuh. 

stoneot in tho oesophagus of ahanlottrut oro
recorded in Tobis No. 2 according to tbs visually ostiaotsd 

intonsitios of steins end shades, while the distribution of 
aucosubstances is shown in wierophotogrephs. Some of the 
observations are described in details.

l) mom *

i) mAimig*
The cells showed poor PM staining (Fig.No. ), which 

was diastage labile Mid could be blocked by WuPAS techniques, 
thus indicating presence of glycogen therein. The cells 

remained unstained with A6-pH 1, AB-pH 2.9 and aF and these 

results remained unchanged even after pepsin digestion, thus 
indicating absence of acidic meins. The cells exhibited blue 

orthrochroaatic staining in trace with Azure A-pH 9.

id *

The glandular epithelial cells reacted Intensely with 
PAS (Fig.No, '? ) end PAS activity was found to be reelstent to 

O-PAS, but slightly labile to Ph-PAS. Those initial results 
indicated presence of neutral mucins. The glands ax hi bl ted weak 
alclanophilia at pH l.O, which beaaoe enhanced et pH 2.9 
(intense staining), thus indicating presence of both sulfo end 
earboxymucins (Fig.No. and )• The glenda revealed purple.blue 
staining with AF-AB (pH 2.9) Inferring presence of sulfowueins
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supported by other results, Ilk# week to moderate metachromesls 

with Azure A, graded decrease In eiclanophili# in CaC technique 
•nd loot of aicienophilla of tor active m ethylation. The sulfo- 
mueins wero hyaluronidase resistant.

the pretence of earboxymucins woo inferred Iron their 
purple blue colouration with AF « m (pH 2.5) enhanced meta- 

chroma si a with Azure a (week to moderate), end partial restore, 
tion of elcianophilia after saponification of methylated 
sections. The aieianophilia (ab pH 2.5) was partially sensitive 
to acid hydrolysis and neuraminidase suggesting presence of 

earboxymucins in the form of siaiomueins. Hyeiuronidase and 
pepsin digestion hed no effect on the staining intensities. To 
summarise, mucosal glands exhibited presence of neutral, sulfo 
end siaiomueins.

2) mmm *

The conn active tissue in submucosa exhibited weak 
reactivity with pas, which was diastaga resistant but Ph-PAS 
treatment blocked It. The layer remained unstained with AB-pH 

i, ABwpH 2.5 and aF also, however it showed weak pink to 
magenta colouration with sequential staining techniques (ab pH 
1 _ pas, AB pH 2.5 . PAS) (Fig.No. ?). So else with Azure A, 

at high pH level (viz. ), orthrochromatic staining was evident. 

These results indicated presence of only neutral mucosubstances 
In submucosa.

3) MJSCUiAft COAT *
Both circular end longitudinal muscles showed week/poor
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PAS staining which was diestege labile, indicating presence 
of glycogen therein. The layer remained unstained with AB pH 
1, AB pH 2*5, AP end exhibited poor orthroc hromatle eteining 

with sequential eteining techniques like AB pH X - pas end aB 
pH 2*3 - PAS. These results supported thet acidic mucins were 
lacking in nuseuleris.

4) ,§S3Q§&,*

It showed week staining with PAS which was dlestege 
resistant hut totally labile to pH - PAS treatment. It remained 
unstained with AB pH 1, A3 pH 2.3 and AF even after pepsin 
digestion* The layer exhibited poor pin* colouration with 

sequential staining techniques, with Azure A poor blue orthro- 

ehromatle reactivity was seen at enhanced pH level. These all 
evidences suggest ad prestnee of only neutral mucins in serosa of 

oesophagus.

HI) SEXUAL DIMORPHISM |

Histological as wsil as histoehemlesl results obtained 

In oesophagi of mala and female water hens studied wars identical 

Indicating no sexual dlmprphlsm among the mucosubstances in 
oesophagus.

8) PHOVSHTRICUUJS 1 GLANDULAR STOMACH) I 
Z) HISTOLQGlCAL QiSSftyAlI^S t

The shape of the organ was circular in proximal ragion 
which became flattened in the distal part. H.E stained section 
showed glandular mucosa, submucosa, muscular!s and serosa at
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usual (Fig,No. ), meet* exhibit*} longitudinal folds of 
varying heights and intervening depressions. Kucotal epithe
lium consisted of goblet cells. In this organ, basic pattern 
of tissue layers was considerably altered by the gross develop
ment of proventriculer glands, reduction of submucosa and sprea
ding of muscular!s mucosa. The proventriculer glands were 
tubulo-alveolar compound type which extended upto the submucosa 
and had openings in the region of mucosal folds, via their own 
collecting ducts, fiaeh gland exhibited collecting chamber 
lined by duct ceils comparable to mucous nock cells in glandular 
stomach of other vertebrates.

id msmmmk mmmim *

The observations are tabulated in Table No. 3 and distri
bution of mucosubstances is Illustrated in mlerophotographs.

1) WCOSA ■
i) suhf*c8 ermm cells i

Th» e.lX. r.aet*d >1.1 l.r to gl.ndul.r e.ll. in 
o.,oph*gu.. H*nc. It ■>.* conclud— that th... c.il* eont*in«l 
a mixture of neutral, aulfo end sialomueins (Fig.No. ! ).

ID DUCT C&1LS *

These cells exhibited an intense PAS reactivity (Fig,
No. ) ), which was diastage resistant but partially labile to 
Ph-PAS treatment. This indicated absence of glycogen but 
presence of neutral mucins (poor quantities). Their presence 
wet further Inferred free positive reactivity with sequential



staining techniques (PI9.N0. )•

Tho coils exhibited Moderate eldanophilla with AB pH 1( 
which was found to bo slightly onhoncod ot pH 2.5, indicating 
presence of sulfo os woll at carboxynucins (Fig.No. and ).

Tho sulfonucins in duet eoilo wore also eharaetorisod by 
staining roaetivity with AF, AF-AB pH 2.5, metaehroaasia with 

Azure A even at low pH level, gradod decrease in aleianophilla 
in CSC technique from 0,1 M Mg** to 0.5 M Mg** and above, loss 

of aleianophilla following active raethylation and acid hydro
lysis, While carboxynuclns wore Identified by blue-purplo 
staining with AF AB-pH 2.5, restoration of fclcianophilia with 
saponification treatment.

in) a^>^ll.,§i£aaBBX,s§itL§ *
That# coils oxhlbltod Moderate PAS reactivity. Tha taao 

was obsorvod in sequential staining techniques, tha PaS staining 
was found to bo dlastago resistant but totally labilo to Ph-PAS 

troatoont. Tho colls showed no response to AB pH 1, ab pH 2.5 
(Fig. and ) as wail as AF* With Azure a, only at higher pH 
level, poor reactivity was observed. Those observations 

indicated presence of only neutral nueosubalances in glandular 
secretary cells.

2) i&M&m *

The results were identical to oeeophagaal submucosa, 
thus suggesting presence of only neutral nucins therein. 
Hyaluronic acid was absant in this zone*
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3) *

Results resembled with those obtained In oesophageal 
muscles, hence it was coneludod that only 9lye09an existed in 
this layers

4) 38R09A :

Only nautr«l aucotubttane*. w.r. IdsnUf i«d her*.

in) *
Histological and histoehemicel results war# Identical in 

both tha sex as, suggesting no sexual dimorphism among the siueo. 
substances in proventrlculus*

c) vhhthicuuis (oxzsard) *

1)

It showed usual 4 layers (HS-technique) (Fig.Ho. * ).
Mucosa was highly folded. Tha peculiarity of this region was 
presence of non.eelluler innermost *koilin*layer consisting of 
parallel laminae perpendicular to mucosa. Another noticable 
peculiarity was that muscularis was considerably Mil developed 
(thick) than any other regions of ths alimentary tract. The 
mucosa consisted of only goblet ceils. Crypts and glands were 
well developsd. V'usculert* impose was indistinct.

id uik'm.Mmh..mmmnm *

Tha results obtainsd are shown in Table Ho. 4 and 
distribution of mucosubstancas is illustrated in microphoto* 
graphs. Soma observations are given below in detail.
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mast >

1) IMIUN UYgB <
Zt mi noiv-cllttlar l.y.r.

11) WWW «BUT CSM6 ■

The cells rseetsd intensely with PAS and this activity 
was reststant to both dl a stage digestion and Ph-PAS tractsant, 
indicating abaanca of glycogen a» wail aa neutrel mucins (Fig. 
No. 9 and ). Tha call* raactad moderately with AS pH l, 

tha activity was found to ba enhanced slightly Indicating 
presence of both suite and eerboxymueins (Fig.No, ), also 

seen in saquantiai staining technique (Pig.No. ). The prase?
of sulfeiaucins was confirmed by Intense purple reactivity with 

AF, notlcabla raetachronasia even at low pH level, graded decrei 
In alelanophiila from Moderate to poor in CdC technique. Preser 
of earboxynucins was inferred by their enhanced alelanophiila 
with AS pH 2,5 than observed at AS pH I, blue-purple staining 
with AF AB-pH 2.5, enhanced metachronesia from low towards hlg* 
pH levels of Azure A, partial restoration of alelanophiila aft? 
saponification of previously Methylated tactions and partial 
reduction of alelanophiila following AH technique. Tha carbo- 
xymucins ware then identified as slalottuelns. Thus to summer!! 
surface goblet cells eontainsd sulfomucine (predominant) and 

sialoMuelns (poor quentltias).

ui) mms^m *
These calls rssctsd in identical manner as tha surface 

goblet cells, indicating pro sane a of sulfomudns (predominant)
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and slaloaueins (poor quantities) therein.

tv) gywmjsw i

The glands were highly defined and reactivities recorded 
resembled to those exhibited by glandular secretary cells of 
proven trlcuius. Hence it wee concluded thet the ventrieuier 
glandular epithelial cells contained only neutral aueins (Fig. 
No. >.

2), 3) »nd 4) SUBWCOSA. HJSCJUMIS ANO ■

the results obtained here were siallar to respective 
layers in proventrieulus. Therefore It was concluded that 
sutxaucosa and serosa contained only neutral mucins and musculeris 
contained only glycogen.

Ill) SfcWM. oil*mmm *

The results indicated absence of sexual dimorphism in 
aueins in ventrlcull of aale and female water hens.

o) mmm *

x) *

The HE stained section revealed presence of usual 4 
tunics vli. mucosa, tufamueosa, auscularis and scrota (Fig.No. ), 
The aueose was thrown into nuaerous finger like blunt ended 
villi projecting into the luaen. The shape of villi, the number 
of villi end number of goblet cells were the aspects to 
distinguish duodenua histologically froa small lntestino 
(external debarkation lacking). Duodenal aucosa was found to
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•x hi bit * few finger like blunt villi, secondly, goblet cells 

were tmt in number at compared to those in wall intestine*

Tha mucosa consisted of single layered dimorphic epithe. 

lial call* via, secretary g obi at call* and absorptiva columnar 

call a, both axhi biting ba tally aituatad nuclei. Crypt a were 

iocatad inbetween villi, glanda wara absent* Submueos# waa thin 

and con tain ad connective tissue, it waa observed ax t and ad into 

wucoaal villi, Museuiaris waa alao thin and eonaiatad of uaual 

innar eireular and outer longitudinal muscles aaroaa waa aa 

uaual,

the staining reactivities are shown in Table No, 5 and

distribution of sues substances is illustrated in microphoto
graphs*

1) MUCOSAi
i)

It exhibited poor PAS reactivity which was di a stage 

resistant but labile to Ph~PA$ treatment. This Indicated 

absence of glycogen but presence of neutral mucins (poor 
quantities) (Fig.No, )• Tha calls remained unstained with 

AB pH 1, aB pH 2,5 and aF, thus indicating abaanca of acidic 

mucins in these calls. Presence of only neutral mucins was 

substantiated from their only pink colouration in sequential 
staining techniques (vis. AB pH 1 * PAS and AB pH 2,&»PAS), 

thare was no blue tinge at all iFig.No. and ),
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ui) *
That* ceils in duodenum showed ldenticsl staining 

reactivities with various histochemieei techniques, to those 
shown by the surface goblet ceils in proventrieulus end 

glandular epithelial cells in oesophagus* Hence it wes 
concluded that duodenal surface goblet cells contained a 
mixture of neutral, sulfo (predominant) and slaloaucins (poor 
quantities) (Fig.No* and )•

ui) *
Results obtained were identical to those of surf ace 

goblet cells mentioned above. So it was concluded that these 

cells also contained e mixture of neutral, sulfo and siaio. 
mucins. In the distal part of the duodenum, the lamina 

propria showed a distinct glandular structure, the cells 
within which shewed intense reactivity with ab pH 1 and AB pH 

2*5 indicating presence of acidic mucins (Fig.No* ).

2), 3) and 4) m SfijjSIfe *

These layers In duodenum r etc tad in idantical manner as 
the respective layers in oesophagus, proventriculus and 

ventrieulus* So it lias concluded that duodanal submucosa and 
saroaa contained neutral mucins and muscularis contained 
glycogen.

m) mMmmm *
Histological, hi stochastic el results obtained being 

identical, it was concluded that there existed no sexual
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dimorphism in mucosubstsneos in duodtnuas of malo and female 
wetarhens.

&) (iujm)

I) HISTOLOGICAL QgSgaWTIOM I

Zn transverse section, ileum appeared almost circular 

•ml vary thin walled. Tha Mction* atained with K-6 reveal* 

presence of typical four layort at usual (Fi9.N0. ). sbc©
showed numerous villi pro joc ting into lisa an. Tha villi war a 
broad at proximal anda which taporad abruptly towards distal 
ands, giving thraad lika appaaranca at tips. Tha villi wars 
mort numerous than in duodenum. Tha eails in aucoaa ware 

diaorphie via, columnar and goblat. Tha crypts exhibited as: 
goblet calls. Subaucosa ax tend ad into eora of tha villi. 

Museuiaris was thin and sarosa fora ad typical outermost tunl<

id .9^^iy^.qN§ *
Tha results are listed in table no. 6 and distributioi 

of aucosubstances in illustrated in microphotographs.

Tha details of some obsorvatlons are given below s-

1) mm *
1} twm&juimm 1

In thoir tinctorial shades, these eeiis reseabled wit! 
duodenal columnar epithelial cells. $0 it was concluded tha4 
thesa calls also contained poor quantities of nautrsi mucins 

(Fig.No. ).
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u) aomisms *

Both surface end crypt goblet cells were identical in 
reactivities to those in duodenum. Hence it was concluded that 
these cells also exhibited a Mixture of suifonucins (predomi
nant}, siaiomucins (poor quantities) and neutral nucins (Fig.
No. and ).

2), 3) *mt 4) S3 MUCOSA. WSC31AHIS. t

In all hlstocheoical aspects* these layers in 11sue 
resembled with respective layers in the other parts of the 
alimentary tract. So it was concluded that submocosa and serosa 
contained neutral mucins and mu ecu laris contained glycogen.

Ill) S8WAL DIMORPHISM I

It w*. lacking In .jcosubstance* In —*X1 lnt.atln. also.

f) *

i) *

it is circular in cross section, but sore thicker in 
musculature than email intestine. H~£ stained sections revealed 
4 tunics as usual from innermost mucosa to outermost serosa 
(Fig.No. ). the mucosal folds were slightly long and narrow
and with numerous goblet cells, but number of columnar cells was 
found to be less* Crypts were well defined but glands were 
absent. Museularis mucosa, submucosa, muscularls layers were 
well defined, especially mu scalar! s was well developed offering 
thickness to large intestine. It was in turn covarad by a 
typical sarosa.
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IX) Hl$X<mmiQML OBSERVATIONS 1

They are listed In table no. 7 while the distribution 

of muco substances lo illustreted in mlerophotogrephs.

Details of mbs results ere glvtn below

1) MUCOSA i

i) mmmm.tiinmy *
Results were identical to those ceils in duodenum end 

ileum. So this indicated presence of only neutral mucins 

therein (poor quantities) (Fig. ).

11) SURFACE AKJ CRYPT OOBUTQMllS i

The results of staining exhibited by these cells were 

Identical to those cells in duodenum end ileum. Therefore, it 

was concluded that these cells also contained Sulfomucins (pre

dominant), Slslomueine (poor quantities) end neutral mucins 

(Fig.No. , , , end ).

2) , 3) end 4) ^BMJCgSA, m MM®* •

Results obtainsd were identical to the respective 

layers in duodenum end Ileum.

Ill) samAL DIMORPHISM I

It w.s not obtarvsd.



PLATE No* X 

Captions to Figures

Fig.l 

Fig .2 

Fig .3 

Fig.4 

Fig. 5 

Fig .6

T.S. of Oesophagus stained with H-E - 10 x Scanner

T.S. of Oesophagus stained with PAS - XO x Scanner

T.S. of Oesophagus stained with AB pH 1 • 10 x Scanner

T.S. of Oesophagus stained with AB pH 2.5-XO x Sc Miner

T.S. of Oesophagus stained with AB pH 2.5~FAS-10xScanner 

T.S. of Oesophagus stained with AF - 10 x Scanner.

ABBREVIATIONS

S - Serosa M - Mu scularis

CT - Connective tissue HQ - Oestophageal glands

ST - Stratified epitheliun.





PLATE No. 2 

Captions to Figures

Fig.7 « T.S. of Proventriculus stained with H-6 - 8.5 x Scanner

Fig.8 - T.S. of Proventrlcuius stained with BAS - 8.5 x Scanner

Fig.9 - T.S. of Proventriculus stained vdth A3 pH 1*8.5 x Scanner

Fig.lOu T.S. of proventriculus stained with AB pH 2.5 * 8.5x Scanner

Fig.lOa-T.S. of Proventriculus stained with AB pH 2,5 - Enlarge 

Fig.11 -T.S. of Proventriculus stained with AB pH 2.5 - PAS

ABBREVIATIONS

S - Serosa

CT - Connective tissue

SO - Surface goblet cells

M - Muscular! a

0C - gland cells

DC - Duct cells 
U —





PLATE No. 3

CATTIQNS TO FIGURES

Fig.12

Fig.13

Fig. 14 

Fig.15 

Fig.16 

Fig. 17 

Fig. 18

. T.S. of Ventriculus stained with H-E - 8 x Scanner 
(Distal half portion).

• T.S. of Ventrieulus stained with H»H - 8 x Scanner 
(Proximal half portion).

- T.S. of Ventriculus stained with PAS - 8 x Scanner

„ T.S. of Ventriculus stained with Ph-PAS • 8 x Scanner

« T.S. of Ventriculus stained with D-PAS - 8 x Scanner

• T.S. of Ventriculus stained with AS pH 1 • 8 x Scanner

• T.S« of Ventriculus stained with A3 pH 2.5 • PAS -

8 x Scanner,

ABBREVIATIONS

S • Seroee M • Muscular! s

CT - Connective tissue K - Koilin layer

SG - Surface goblet cells GC • gland cell

CR - Crypt cell





PLAT* 1*9. 4 

Caption# to Figure#

Fig.19 * T.S. of Ouodonu© otalnod with H*«s - 10 * Scanner

Fig.20 «. T.S. of £X*odenos* eteined with PAS - 10 x Seannor

Fig.21 * T.S* of Duodenum otalnod with AS pH 1 - 10 x Seannor

Pig,32 • T.S. of Duodenum otalnod with A0 pH 2,5 - 10 x Scanner

Fig.23 • T.S. of Duodenum otalnod with AB pH 1 - PAS -
10 x Scanner

Fig,24 • T.S. of Duodenum otalnod with AB pH 2,5 * PAS -
10 x Seannor ohowing gland

ABBREVIATIONS

CT «• Connective tioouo 

CP * Crypt eoll

S • Serosa

l - L'ANeh

m m Muscuiarle
G • Goblet cell

S • Columnar epithelium
*6 - GLahci .





plate no. 5 

Captions to figures

Pig .25 - T.S. of Small intestine stain ad with *V8 - 10 a Scanner

Fig.26 - T.S. of Small intestine stained with AS pH i - l Gx Scanner

Pig.27 - T.S. of Snail intestine stained with AS pH 2.5 .
10 x Scanner.

Pig,28 - T.S. Of Small intestine stained with AS pH 1 • PAS - 
10 x Scanner.

Fig.29 - T.S. of Large intestine stained with H*S - 10 x Scanner

Pig.30 - T.S. of Large intestine stained with PAS - 10 x Scanner

ABBREVIATIONS

S • Serosa M • Mu seu laris

CT • Connective tissue 

& m Columnar epithelium

CR » Crypt cell 

0 • Goblet cell




