O?SOPhagus This is a distensible muscular tube connecting pharynx with str::;llllf[l:ri’1
(Fig. 5.25). In a few vertebrates the oesophagus is lined with fingerlike papillae buﬁagus.
often the lining has longitudinal folds or is smooth. Peristalsis begins at the ‘?esoﬂnmms
The endodermal lining of the oesophagus is frequently stratified epithelium thheca :

mucous glands whose secretion help lubricate the ingested food. The upper &

of the
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Chicken

Figure 5.25
?hmentary canal of a few craniates after pharynx showing different modifications
: Oesaphag\ls
g gtsn&ach CC Paired caecd of bird
4, luto = ey ICc lleocolic caecunl
3, Smﬁm-le IL Illeum
B I‘a’Bel ‘mtest-jne p Pyloric sphincter
7. Colon n e pC Pyloric caeca
8. Rectum
ysculatur®

m
its Jower bﬁ ssmoolh Rumiﬂaﬂtsu

%s0pha
8us is ‘ o p an ure. .
eXcept i ; wrapped by stratified musculature o din culat o
Lh“-rP.I;om Iuminants whose entire oesophagi® isw by Sma‘t,zﬂebfates and Ca“fegmg]
ey f:s;]have more control over their 0eS0P agus tha?! domost o
Theoe —the cud which is re chewed. ’ tretch 410 4ghto a-‘ﬁg?ﬁofood
] Soph, P . yittos 1 w P
12;33 Piese: %1;5 has a good deal of elastiC tissue Bﬂfelgnagn 4 fish €22 tsﬂ:zleoso Shagss forms 2

R food, Some tetrapods suck 2° n: posterior art of
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N thej n most b1I
their own diameter. I st ;
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sac, called the crop whj
particulaﬂ}’ large in seeq o I
(Fig. 5.26). The Crop a¢y,
primarily as a storage dem;
food is eaten rapidly apq lhen'
passed on gradually fUI'
digestion. In pigeons (Fig. 5.291
and few other birds the Cro
sloughs of its Squamqyq
epithelium when there are
nestlings. This cast off Materjg|
forms a highly nutritious Pigeon
l milk or crop milk which j;
regurgitated and fed to the young
s D. Gobius bird. Both males and female:
ca 1 Testudo produce crop milk, apparently
at the mere sight of nestlings,

>
dlerg

)] r

Figure 5.26

Shapes of verl
A, Belone B. proteus
E Shark K phoca G. po
J. Land tortoise K. owl

tomach
ebrate § C. Tropidonotu

lypterus  H. Fuli

Stomach sl ' h
0 of the stomach which is solely meant for storage is close to the oesophagus,

omach (Fig. 5.27). Here th.e diameter of the alimentary canal ’is
increased-a great deal in vertebrates that eat discontinuously and much less or not-all in
those fish whose easily digested diet is continuously consumed. Storage alsg occurs in the
remainder at part of the stomach. In most stomach: bands of muscular tissue in the external
layer cause folds, called rugae, these folds provide the potential space for additional
distension. When the stomach is filled, internal pressure stretches this folds and obliterates
the rugae.

The portio
and is called the cardiac st

A large stomach contributes
significantly to a more mobile lifestyle.
For many terrestrial animals it is
ac;lvantageous to eat rapidly and then
h%de from potential predators while
digestion occurs, For predators it allow

the animal to stock : o
still fresh. ckup while the kill ig

Digestion

dbreak doyp gy, Eigﬂre 5.27
abbit, alimentary canal with associated glén%®
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mechanical action plus the effect of the gastric juice reduces the food to a

o his
{0111 i quid state.
56 . al digestion follows immediately. Protein digestion begins in the stomach with
cher™’ tric glands in the central (fundic) region (Fig. 5.27, 5.28). In mammals

‘NUW ' ns ﬁ'ﬂm gas . '
secreuoglan ds have two secretory cell types (i) Chief cells secrete proteolytic enzymes

gastfic Jed pepsin. (ii) Parietal cells secrete hydrochloric acid.

colleCﬁVely g
als gastric glands have only one secretory cell type which evidently secrete

cid and pepsin.
are present throughout the alimentary canal, and are particularly prominent

ticellular in pyloric region of the stomach. Their secretion lubricate the
the delicate epithelium of stomach from mechanical damage or chemical

wn enzymes.

d specializations to meet diversity of diet. In the mucosa are many
ssions, called gastric pits, lined with columnar epithelium (Fig. 5.28). In both cardiac

ep[?undic region of stomach, tubular fundic glands lie within the lamina propria and

alldt . secretory cells, called body cells, which evidently secrete both pepsin and

co,l:irzlchlmic acid. In the pyloric region instead of fundic glands there are mucus secreting

h}loric glands also opening into the base of the gastric pits. The st:?mach is present in
i tochordates and is simple, and the stomach is poorly delineated in cyclostomes. The
Eor?mdary between the oesophagus and stomach is indefinite or lacking in vertebrates below
birds. The stomach is straight when it first develop in-embryo and may remain so throughout
life in lower vertebrates. More often, flexure* develop producing a J shaped or U-shaped
stomach (Fig. 5.26). As a result, the stomach may exhibit a concave border (lesser curvature)
ond a convex border (greater curvature). The stomach also undergoes torsion in higher
forms so that it may finally lie across the long axis of the trunk. As flexion and torsion gets
pronounced during development of mammalian stomachs; the dorsal mesentery of the
stomach (mesogaster) becomes twisted and finally get suspended from the greater curvature.
The part of the dorsal mesentery attached to the greater curvature is then called the greater
omentum. The stomach of some vertebrates, especially of fish, exhibit one or more blind
pouches, or caeca. The stomach of some marine teleosts is lined with a horny membrane

that may exhibit some spiny projections.

Amphibians and reptiles: The stomach of amphibians and most reptiles, when examine
grossly are relatively simple dilations of the alimentary canal. On detailed microscopic
examination they can be divided into regions by types of gland present. In crocodilians
stomach the smooth musculature is thickened and extremely powerful, it functions
analogously to the avian gizzard, violently and efficiently macerating food.

lb‘;tfgdrochloric a
ds

ucus glan
ifjd usuall}’ mu
i o and protect
digesﬁon by its O
stomach has acquire

,.a
G
1

4

wWwNsAS oaRsodiq I

Birds: The avian stomach is differentiated into two sections:
? The glandular portion—proventriculus and
4 Mastigatory portion—gizzard

Food is : .
rele as:dto_"ed in the crop located at the distal end of the oesophagus and is periodically
In the stomach at the junction between gizzard and proventriculus
T—
Mampmg)g
ma'%hﬁ&wammﬂiﬂmmdd}apmofthasmmachmarkoﬁamrdicchamberﬁumapylmicchambar.lnm
lance to this condition found in mice and is called “hour glass” stomach.

.- | - A
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dification for flight, is found only iny,

i e I’Ilo. . 5 .
ard,;llls:l:)f crocodiles wideIeetioEhnla g inlere;{.ds-
5 achW od Wi birds from a common ancestor, T, . 8
4 iles descen " scular walls and' a glandular mucosa that mdwa
ard $inC° r wer 111;1 Koilin. The koilin 18 analogous to teeth, Whe;lfﬁs
B tromely 21 rotoin G2 E 4 o, The 81221 d isanothermeans elaccamyjyy,
d ra food 18 Cﬂ:l . nal with @ high rr?tzlt]abogf rate). If insteag Qfg
a
o tno i masticatol'}’ apparatus “;ll etl?r?ic mugi:les and skelety)
al s Jian t 1d create Jisastrous aero 321 cll)ilq ems. The extey,
i e alt of gnet X zard epends S bm-;ll] hi:ll:lilll?hiﬁ walﬁte'dFor Pt
upP wd %0 theg,glft fish diet their Blz‘zf‘:‘; tllfe gizzard walls soiﬁiﬁ;}i vely
of mu$ 111311- are fed ther ' od to oat grain, BOWET=Y eratg 1
| herinBE% . 1f they 27° fore® d require an effici |
| {nconspiC : abolic rate an require an efficient digestiy, |
| and strengthe™ . have a high H;etpa_ratus in the stomach since mammaliay
Mammals:Like.bwds, Td for @ masticato Y. the oral cavity: The ston}ac}} hqwever, mus |
| system: There is 10 ot ing surface i als, the cardiac portionis d1s%ensible‘ln -.
h terodont t€€ h pro Toir, and B ost hopper mouse the cardiac portionislined |
. torage 1€5%" h as the 8T asshopp the stomach fromd '
ctasalarg® o ammals, such as - : which protects esto rom damage
small insectivorous sz 1§ squamous ep],t_hehllmi i ands, instead of opening through
with keratinize ,strals 1e oton of jnsects. The 15.’::1501't duct. Since this duct is the only place
' 0 . s L } g
by the chitinous eaft pnelled toooneor \amage to the glands is greatly minimized
0

Figure 5.28 .
A. Histology of alimentary canal showing secreto

brate stomach ho

ry cell types  B: Po

er, iS 5
wey o to608

pacity of upt

Whil:h

Ruminant stomach The most bizarre verte
ruminant Artiodactyl, a four chambered structure with a ¢@
5.30A, B, C). The first and largest part of this stomach into whiC call
rumen, its simple epithelial wall is filled with symbiotic bacter’@ hambe’
cellulose. The next part is reticulum, the mucosal lining ;

2 h1Ch p ;al

contains symbiotic bacteria, This lining is folded in such 2 way W .
g guration similar to honey comb. 0B o)t tbgh i
00d is freqy _ ., 5.300 V8P s
cavity, th, quently regurgitated from both rumen and reticulum (Fig o a8 aid Ll[l)furmsdﬂ

ere it i ‘
fumen apg rt:tticl:su]fzsalwa‘ed: rechewed and reswallowed t0 P e e ba
m. for further cellulose digestion by the sY™ oL
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process much of the water and
sugar present in food are
reabsorbed through the walls of the
rumen and reticulum into the
circulatory system. From the
reticulum the food is passed to the
omasum, a heavy muscular
structure with longitudinal muscle
folds. The walls of omasum subject
the food to mechanical churning,
the purpose of which is unclear.

. Surgical experimentation, has
)
Cep mf:mlepm shown that cows suffer no ill effect
oA B if the omasum is removed. The
Figare 32 igeon B. Gizzard (dissected) of a fourth chamber is the glandular
A Copgland s grain eating bird abomasum, and it is the site of
: initial digestion of protein.

Atthe junction of stomach and intestine the circular smooth muscles are greatly thickened,
‘furming the pyloric sphincter. When the sphincter contracts it completely closes the

slimentary canal; thus it controls the rate at which food passes from stomach to intestine.
The pyloric sphincter itself is controlled by the autonomic nervous system and by endocrines.

. —__Remastication — i

Segugaion 4] (Cuewingoud) 217 o

Initial swallowing .0
Reswallowing v}
5 ks
= :

A e

A X014 s
id %)
. i ‘;l‘:'; o
Stomach of a camel X5 S

Ruminant (Stomach of a calf) 1 C

A_ 4

Figure 5.30 A, B, C _

i4gram of Ruminant stomach A. Stomach of calf B. Stgmach of k(lzan}el cgd Functional
1l"‘laﬁ["”‘]ﬂlﬂ‘- Dotted lines show initial swallowing and swallowing after chewing cud.
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