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There are three major
goals for the gastroin-
testinal tract: 1) reduc-

tion of feed particle size; 2)
absorption of nutrients; and 3)
elimination of indigestible
material.  Although all mam-
mals are designed along the
same general digestive plan –
stomach, small and large
intestines – individual
species have evolved varia-
tions on this common theme
that allow them to better uti-
lize vegetation.  This was nec-
essary because vegetation
contains varying amounts of
material indigestible by mam-
malian enzymes, generally
denoted by the term ‘fiber’.

One of the greatest differ-
ences between ruminants,
pseudo-ruminants, and
equines lies in the stomach.
Mammals are generally cate-
gorized as ‘fore’ or ‘hind’ gut
fermenters. These terms refer
to the location of what is
essentially a fermentation vat,
either before (foregut) or after
(hindgut) the small intestines.
We will see that the location of
this primary fermentative
organ will determine how well
microbial protein generated in
that organ is utilized.

Although the rumen pre-
dominates in foregut fer-
menters, they actually have
the ability to ferment both
fore and aft, so to speak.  The
fermentation capacity of the

large intestine of ruminants
and pseudo-ruminants is
often overlooked because the
rumen is so efficient.  In these
two groups, the large intestine
ferments whatever manages to
escape the rumen and small
intestine, as well as any
sloughed tissue from the tract
itself.

Another way to categorize
these three groups is by stom-
ach complexity. In the past,

the term ‘monogastric’ was
used to describe nonrumi-
nants such as the horse or pig;
this implied that ruminants
had more than one stomach.
Now the horse and pig are
considered to have ‘simple’
stomachs.  This is more accu-
rate; ruminants have only one,
‘complex’, or multi-compart-
mentalized, stomach.  In addi-
tion to rigorous fermentation,
ruminants and pseudo-rumi-
nants have evolved specialized

rumen compartments for mix-
ing, sorting, and water
retrieval.

Fiber digestion in all mam-
mals is accomplished through
a symbiotic relationship with
micro-organisms.  Efficient
removal of nutrients con-
tained in vegetation by
microorganisms requires 1)
access to a steady stream of
feed material; 2) removal of
fermentation products to pre-
vent build-up; and 3) a rela-
tively quiet and untroubled
area to proliferate.  These
three functions are served by
the rumen in bovines and
camelids, and by the large
intestine in equines

Ruminants and pseudo-
ruminants are foregut fer-
menters with compartmental-
ized stomachs, while equines
are hindgut fermenters with
simple stomachs.  The discus-
sion of the stomach will begin
with the horse, since it is the
simplest and does not possess
any of the bells and whistles
associated with fermentation.

After well-masticated feed
leaves the mouth of the horse,
it is propelled by waves of
muscular contraction down
the esophagus and then
through the cardiac sphincter,
which allows it to pass into the
stomach.  The stomachs of all
nonruminants secrete
hydrochloric acid (HCl), this
corrosive acid helps break
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down and solubolize non-
fibrous material such as pro-
tein and simple carbohydrates
(sugars and starch), which are
then absorbed in the small
intestine.  Fermentation of
some sugars does occur in the
stomach of nonruminants, but it
is predominantly facilitated by
the acid-loving Lactobacillus sp.
These microorganisms line the
walls of the stomach and play a
critical role in host-defense.  This
latter benefit will be discussed
in a future article about probi-
otics.

Particle size reduction is
promoted by strong muscular
contractions which thorough-
ly mix the ingested feed with
HCl.  The pH of the horse
stomach is not as low (as

acidic), as that of other non-
ruminants, nor does the feed
spend as much time there.
The vast bulk of the basically
undigested diet passes out of
the stomach through yet
another sphincter, into the
small intestine for enzymatic
digestion (protein and simple
carbohydrates).  The fibrous
material continues on to the
large intestine for microbial
fermentation.

We will see that many of the
functions performed by the
compartmentalized rumen are
mimicked by the large intes-
tine of equines.  A description
of the various compartments
in both ruminants and pseu-
do-ruminants will be covered
in the next installment.
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