i duda ¢ 93 s 35l 9058
Gl 58 ol Ll Curad
) $8 ol S yidia Alaidlu o oK)
Gl o8 ol (i g el (AL A A A S S G gal  ALIS

Ll Jlast g i) clad 5 g 238 g il



Salivary Glands
Parotid
Submandibular
Sublingual

Pharynx

Oral cavity > Tongue
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Small
intestine

Cecum

Large
intestine

Small
intestine

Four-chambered stomach with large rumen;
long small and large intestine

colon, small cecum
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Exocrine Gland Endrocrine Gland

Hormone secrefing
gland cells

Blood info caplillary
network

Gland cells

Exocrine and Endocrine Gland Showing Release of Secretion




Exocrine Endocrine
Acinar and duct tissue Islets of Langerhans
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Temporalis

Temporalis

Dog (Canis) Masseter

jaw joint Temporalis

Masseter

Human (Homo)

Masseter 6} jaw joint

Horse (Equus
(Equus) - === level of tooth row
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Luminal, Membranous & Cellular Digestion

S ' A

' goblet ce1l

absorptive cell (enterocyte)

mucus from
goblet cell









The submucosa
contains a neural
network.

Lumen Mucosa

Submucosa

Circular
muscle layer

Nerve net
between
muscle layers

Longitudinal
muscle layer

Peritoneum

The peritoneal membrane
is continuous with the lining
of the abdominal cavity.

LIFE 8e, Figure 50.11 LIFE) THE SCIENCE OF BIOLOGY, Eightt Ecfon © 2007 Srvauer Asscctes, inc. and W H. Freeman § Co
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ACh Nicotinic NE
\ / receptor \ = Adrenergic
0 : G ) receptor
T |
CNsS i
Cholinergic Autoncrmnc Adrenergic Target
A S ganglion g z
Preganglionic Postganglionic tissue
neuron neuron
A) Sympathetic pathway
ACh Nicotinic ACh
\ / receptor \ Cholinergic
P A vy receptor
- | W4 (muscarinic)
CNS Choli - '
OInergc Autonomic  Cholinergic Target
Preganglionic ganglion Postganglionic tissue
neuron neuron
B) Parasympathetic pathway
ACh = Acetylcholine

NE = Norepinephrine



The Autonomic Nervous System

Sympathetic
MNorEpi

mydriasis

A —

reduced saliva flow

A——

increased SV & HR

4 =~

vasoconstriction

P

reduced peristalsis & secretion

glycogen—> glucose

inhibition of bladder contraction

Sympathetic
ganglia (N)

@—

epinephrine ﬁ
— release L

B, bronchodilation
(not innervated)

Parasympathetic
ACh

stimulated saliva flow

~

Vagal
nerve

decreased HR

—e-

bronchoconstriction

—~ oF

stimulates peristalsis
. @ & secretion

stimulates bile release

bladder contraction
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Long/short neural reflex pathways

Emotional states

Sight, smell»{ Central nervous system '

taste of food N
LONG
Afferent neurons REFLEXES | |Efferent autonomic neurons
—
il Gastrointestinal wall
Chemoreceptors,
osmoreceptors, orlf()l le;vues Smooth muscle
mechanoreceptors ¥ | P or gland
- |'"|

SHORT REFLEXES @

Stimulus Gastrointestinal lumen Response




Central Nervous System

| 4 t |

Parasympathetic Sympathetic
Nervous System Nervous System

—

Enteric Nervous System

f v

Gut
(Non-neural components)

MedLink Neurology +« www.medlink.com
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Rumen microbial ecosystem



The rumen microbes

* Bacteria- and gram-negative

* most numerous group of microbes in the rumen

* Substrates are fermented to form volatile fatty acids
(Acetate, Propionate, Butyrate and others) and C02
and CH4

* Protozoa

* Generally larger than bacteria but present in small no.
* Fibre digestion

* Negatively influence protein utilization — predation
and reduce outflow of microbial protein

* Fungi
— recently discovered ruminal MOs
— Degrade the lignin-containing tissues than bacteria
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Ruminant Stomach

Anatomy:
= Reticulum

= Rumen
= Omasum

= Abomasum




Types of ruminal contractions

* Primary contraction
— Also called A-wave or backward moving

— Action
* A biphasic contraction of the reticulum
« Anterior pillar contracts lifting the anterior sac.
— Anterior fold rises to form barrier

Contraction moves across dorsal sac to dorsal blind sac from
contraction of longitudinal pillar and dorsal coronary pillar

Dorsal blind sac contracts and dorsal sac relaxes from dorsal
coronary pillar
Ventral sac contracts along longitudinal pillar
Ventral sac relaxed and Ventral blind sac contracts
— Ventral contraction absent during rumination
— Functions of the primary contraction
+ Mixing and inoculation of digesta
+ Particle sorting across the reticuloruminal and anterior folds
— Duration of contraction
* Fed animal - 30 to 50 seconds
« Fasted animal - 12 to 18 seconds




The rimar contraction of the rumen




Secondary contraction

— Also called the B-wave or forward-moving contraction
— Usually occurs after a primary contraction

— Action

« Contraction of the ventral blind sac continuing up through
the dorsal blind sac using the dorsal coronary pillar

« Contraction proceeds across dorsal sac forcing gas
pocket to the cardiac sphincter

Function
» Eructation
Duration
- 30 seconds
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Striated duct cell
(Colurmnar epithelium)

@ Intercalated duct cell
(sempie epthelium)

Serous cell
@ Mucous cell
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First secretory step: Second secretory step:
secretion of a primary isotonic fluid rich in NaCl reabsoption of NaCl and
secretion of K*and HCO,-

+ final
primary isotonic fluid * hypotonic
saliva

Acinar cells Ductal cells



Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Right hepatic duct Left hepatic duct
Cystic duct Common hepatic duct
Common

bile duct

Gallbladder Pancreatic duct

’
Pylorlc sphincter _,/{
TP IX

Minor duodenal

papilla

Tail of
Duodenum pancreas
Major duodenal Common Pancreatic
papilla bile duct duct

Sphincter muscles

Head of pancreas
Duodenal papilla

Intestinal lumen

Hepatopancreatic
sphincter

Hepatopancreatic
ampulla

Exocrine
(digestive)
and
endocrine
(metabolic)
functions

Completes
digestion of
proteins that
was started
in the
stomach

9



Functional Anatomy of Pancreas
 <anexocring and endocrine gland.
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Liver
Common
hepatic duct

Cystic duct

Gallbladder

‘ i

hMajor
duodenal
papilla

Pancreas

Esophagus

Common
bile duct

Stomach

Pancre atic
duct




Figure 24-20bLiver Histology.

Sinusoid

Hepatocytes

Portal Area

Bile duct —

Branch of hepatic _
portal vein

Branch of hepatic —
artery proper
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Epithelium :

Lumen Interstitial space
—¢ - One of many \
. brush-border peptidases l
Gastric and (AR)4 > , :
pancreatic - - = s ]
peptidases \\\ Tripeptidase m :
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Fat droplets form in the
" cisternae of the SER.
Absorptive
cell Eongichain fa {95 and oth : : SR
g-chain fatty acids and other Apolipoproteins are synthesized in the
products of lipid digestion are RER and then (except for apolipoprotein
converted back to triacylglycerols, || [ | A-I) move to the SER, where they associate
phospholipids, and esters of with lipid droplets. Apolipoprotein A-I B
cholesterol in the SER. associates with chylomicrons in the Golgi Glycerol, short-chain,
ﬁ apparatus. and medium-chain
fatty acids pass
— - through the enterocyte
Glycerol, short-chain, and and enter blood
medium-chain fatty acids capillary.
M"‘\ed micelle _ Lymphatic capillary
; Cholestero el
— Lysophospholipids Chylomicrons and
] — Long-chain fatty acids ;’LDLS pass g‘f&“%hl
: = arge interendothelia
Morodcyiyselos : chrfnne]s of lymphatic
capillary G
e capillaries, and enter
Unstirred water layer the lymph.
4] cemm——
Nascent chylomicrons and VLDLs arrive Vesnlcles. i ; >
at the cis face of the Golgi apparatus. Here, chylomicrons or Transport vesicles fuse with the
apolipoproteins are glycosylated. VLDLs bud off from basolateral membrane, releasing
the trans-Golgi chylomicrons or VLDLs.
apparatus, and move
to the basolateral
membrane in
transport vesicles.




Absorption of vitamins

* Fat-soluble vitamins (A, D, E, & K) are
incorporated into micelles and absorbed along
with other lipids.

* Most water-soluble vitamins (C, B1, B2, B6, and
folic acid) are absorbed by Na-dependent co-
transport mechanisms.

* Vitamin B,, is absorbed in the ileum and requires
intrinsic factot.

> Gastrectomy results in the loss of parietal cells
and loss of intrinsic factor = pernicious
anemia.




Regulation of iron absorption

Heme iron
# Heme transporter Hepcndm«\ .
FOOD - S ‘
IRON Ferroportin 1
Fe2*
Nonheme
iron Blood
&30
»Q
Fe?* S AN
Hephaestin Plasma
transfernn
Lost by shedding Erythroid
of epithelial cells J marrow







Secreting surface
acids/ enzymes
/-

Gizzard -
Proventriculus

(Stomach)

GIZZARD

Fibrous Muscle



