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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
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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
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Functional Anatomy of Pancreas
 <anexocring and endocrine gland.
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Figure 24-20bLiver Histology.
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Secreting surface
acids/ enzymes

Gizzard i
Proventriculus
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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




