
'Live yeast for horses'
BY GERARD BERTIN AND ELINOR McCARTNEY

Research in the USA and France in-
dicate that, for certain mechanisms,
live yeasts have similar modes of action
in both ruminants and non-ruminant
herbivores, such as horses. However, in
horses the main site of live yeast action
is the hindgut where positive effects on
the caecal and colonic microffora lead
to improved digestion of both high-fi-
bre and high-energy feeds. These ef-
fects reduce the risk ofcaecal and co-
lonic dysfunction, with resulting ben-
efits for all equines, including breeding
stock and horses in training.

A specific strain of Sacclr oromyces cererrrsicze already u'as
widely used in animal feeds in nany countries and had been
arvalded provisiona l European Un ion approval for food-pro-
ducing ruminants, ilcluding calves, cattle fbr fatrening, and
dairy corvs. Ho*'ever, a separate, dossier rvas required for
provisional EU approval for use in horses (see box). Furthcr

In horses,
live yeasts act
primarily on
caeco-colonic

microflora and
digestion. In

cattle, they act
on microbes

and digestion
in the rumen.

efficacy sludies are now run-
ning under EU conditions rn
ordcr to achieve pcrnlanent
EU authodsation fbr this live
yeast strain in horses. These
studies are an opportunity to
build on previous research in
this alca. as well as an obliga-
tory rcquircurent for final EU
approval.

The basic EU efficacy claim
for this yeast strain as a livc
microbial product is increased
fi bre digcstion-*'cellulose and
lremicel lulose-in the caecum
of the horse. The supporting
data indicate an increase rn ac-
etate iC2) concentrations and
an increased ratio ofacetate +

butyrate (C2-C4) to propionate (C3).
ln addition, therc is an increasc in fibrolytic activity.

which scens unrelaled to the enzyme activities identified.
The product reduces the risk ofdysfunction due to acidosis
in the hindgut. and allows flexibility to increase energy
incorporation in the diet.

Liveyeast supplenentation helps equine athtetes to meet theirgreat
need for energv from high-starch diets, rvithout provoking colic
or laminitis. Live yeast also enables increased nilk production in
mares and helps support optimum growth in nursing foals.



Live yeast-modes of action in ruminants
Research of live yeasts in ruminants is much further ad-

vanced than in equines, which are non-rnminant herbivores.
Several milestones appear in the published literature:

. Yeast cultures must be metabolically active to be effec-
tive (Dawson et ttl., 19901' El Hassan et al., 19931;

. Live ycast strains vary in efficacy. as in efficiency. ef-
fectiveness, and breadth of action (Dawson and Hopkins,
1991; Newbold and Wallace,1992:' Newbold et al., 19951;

. Live yeast optimises rumen pH by stimulating lactic
acid utif ising bacteria (Williams et al.,l99l; Girard et al.,
1993; Chaucheyras et ctl., 1995);

. Live ycast scavenges oxygen in the rumen, reducing re-
dox potential (Jouany et al., 1994:. Newbold et a|.,1996);

. Live yeast provides peptides and amino acids and
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increases the numbers of cellulolytic
bacteria (Dawson and Hopkins, 1991;

Chaucheyras et al., 1993; Gitard and
Dawson. 1994; Girard, 1996);

. Live yeast promotes the growth
of beneficial rumen bacteria. includ-
ing cellulolytic and lactic acid utilis-
ing bacteria (Matthieu et al., 1996;
Newbold et ol., 1996; Wallace and
Newbold. 1992);

. Live yeast improves dry matter
(DM) intake by accelerating fibre
digestion in the rumen (Dawson and
Flopkins, 1991; Smith et ul., 1993:
Kunrar et a1.,1997); and

. Live yeast supports protein syn-
thesis by boosting microbial protein
turnover in the rumen and flow into
the snall intestine (Erasnius et n/..
te92).

But, eractly how does a specific live
ycast strain w'ork effectively in nrmi-
nants which are not natural hosts? To
produce yeast biomass, optimal condi-
tions fbr growtb are pH 4.5, at 32'C.
in a ntcdiunt rich in sugals, r'itamins.
trace elements, and rvith high oxygen
concentration. The biornass production
is largely exothernric due to production
of ATP (38), and the biggest clrallen-ee
is rr.raintaining the temperature.

By contrast, when a live yeast is

administered tr: ruminauts, vely dif-
ferent, non-optimal conditions pre-
vail--pH 6-6.6, 39"C, and lorv redox
potency (-250-300 rnV ). I-Iow does the
ye6st survive and provide benefit to
the anintals'?

Currenl research-basecl hypotheses
suggest that thc yeast survives through
uptake ofglucosc and oxygen, and that
certain live yeast strains can stabilisc
runlen function by these means (Table
l). Under thcse condititxs, however.

there is a secondary effect that also
helps to stabilise the rurnen. The
double-walled yeast cell breaks down.
releasing pcptides and vitarnins into
the rumen medium. These nutrients or
nutritional co-factors promote grorvth
of bacteria, particularly increasing tlre
numbers of cellulolytic bacteria.

Modes of action in horses

How does a specific live yeast

strain work etlectlvely in nors€s,
which. like cattle. al'e not natural hosts
of yeast?

Several papcrs published in the late
1980s and early 1990s in breeding
mares and yearlings in the USA shor,l'ed

that livc yeast inrproves feed digestibil-
ity (Glade and Bie sik, 1986; Glade and
Sist, 1988; Glade l99la; Glade 1991b;

Glade l99lc). Researchers speculated
that improvements in digestibility are
linkcd to the capacity of yeasts lo irn-
prove microbial ferrnentation of fibre,
and iu horses such processes take place
irr the hindgut lFigule I I.

More than a dccade latcr, French
scientists plovided convincing evi-
dence to confirm this hypothesis,
dcmonstrating nllmerous sirnilari-
tics betrveen the rnodes of action nf
live yeasts in horses and ruminants
(Medina et al., 2000, ?001, 200?).
The Sacchuront-vces cerettisiae with
provisional approval in the EU in-
creased the conccntration of total
anaelobic bacteria and lactate users
in the hindgut. This was concordant
with an increase in lactate utilisa-
lion. Enzymalic activities, sr.rch as

xylanase. CMCase, and xylosidase
were significantly increased in thc
caeco-colonic system. especially in

A diet high in starch or rapid fermentable
sugars (RFS) leads to sub-clinical acidosis in
the caeco-colonic section of the equine gut.
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Live yeast in EU: Specific strain, specific approval
The European Union's 2000 White

Paper on Food Safety led to sweep-
ing EU legislation affecting the food
chain, with a strong focus on health.
welfare and safety of all components
of that chain, including animals,
workers. consumers. and the environ-
ment. The EU aspires to the highest
standards offood safety, globally, and
EU feed additive re-gistration is norv
the toughest in the world. By way of
contrast, in the USA, live cultures
such as bakers' or brewers' yeast" for
example, may be fed to all animals
as "generally recognised as safe" or
GRAS feed ingredients. requiring no
special appror.al process. Horvever. in

the EU, an exacting, strain-specific
registration process is required, cov-
ering safety, identity, and efficacy for
each target animal category.

Therefore, even though a specific
strain of Saccharomyces cereyisiae
already had been awarded provisional
EU approval for food-producing ru-
minanis, including calves, cattle for
fattening, and dairy cows, a separate,
equine dossier was required forprovi-
sional approval foruse in horses. This
equine live yeast dossier included
both safety and efficacy sections, rvith
an abridged identity section covering
stability in feeds and premires.

Thus, the product S. cerevisiae

NCYCl026-CBS 493.94-EC n' 5

(Yea-Sacc@10?6 from Alltech) was
the first live yeast culture to achieve
provisional EU approval in horses
(OJ Regulation n" 49012004). To
date, this yeast strain has been pro-
visionally approved in the EU for
all classes of horses from 2 months
post-weaning onwards, including
pregnant mares.

Permanent EU authorisation ofthis
product requires further significant ef-
ficacy studies under different EU hus-
bandry conditions. Fortunately, this
work is another opportunity to build
on current knowledge concerning the
use oflive yeasts in horses. I

In the caecum, live yeast supplementation increases microbial
cellulolytic activity and reduces negative effects of sub-clinical acidosis

and the incidence of colitis.

I Figure 2, Fed digestlblllty In yosrllng! belo6 snd r{tor S- orcyritethe caecum, when the live yeast rvas

added to the feed. Essentially, live
yeasts act primarily on caeco-colonic
microffora and digestion in equines.
but on ruminal microbes and digestion
in the rumen of ruminants.

Specifically. the French studies
contributed useful insights into the
problem ofhigh-starch diets in horses.
Race horses and otlier equine athletes
require high-energy diets to meet the
demands of training and perform-
ance. However, cereal-rich diets are
frequently implicated in colic or lam-
initis. which at worst mean death or
euthanasia for the affected animal,
and often result in long periods ofT
work, thus ruining a pl'omisin_e cquine
ca[eer.

The main findrngs of the French
research point to hou live yeast may
help equine nutritionists. owners and
trainers to meet the equine athlete's
need for energy. rvithout provokin_e
disastrous incidents of colic or lam-
initis (Table 2).

These findings also illrrstrate the
parallel with ruminants. Whereas live

l!.rrea 'p-rc: ,5 'f f.ol S .ere!,!iae aes !tt3 94 *m Ari*n

yeasts fed to ruminants help to reduce
the incidence of acidosis and bloat, in
horses there seems to be a preventive
effect in relation to colic and other
problems which also result from excess

dietary starch. ln horses, a diet with
high starch and/or rapid fermentable
sugars (RFS.; leads to sub-clinical
acidosis in the caeco-colonic section
of the {:ut. Growth of certain nricro-

HemEdtlb* ' 9*gub* ! Tout ne.og.n I to.-boud

bial populations-inclutling some
pathogenic populations-accelerates
to the detriment of other populations,
resulting in a reduction of fibrolytic
activity. Live yeast strpplementation
influences microbial populations in
the caecnm, increasing ceilulolytic
activity and reducing negative effects
of sub-clinical acidosis and the inci-
dence of colitis.

:"



The stabilising effect of live yeast

on hindgut fermentation in the equine
allows trainers to feed a larger amount

of starchy cereals to Provide that
energy, with a lower risk of colitis,
enterotoxaemia, or laminitis. Thus
equine athletes have a better chance

t0 stay in training, keeping fit and
healthy. so that they can fulfill their
genetic promise.

Mares with nursing foals
The most consistent effect of live

yeast supplementation in horses is

improved feed digestibility, particu-
larly in mares (Figure l) and yearlings
(Figure 2). American research has

evaluated the benefits of such improve-
ment in mares and foals (Glade 1991a;

Glade 1991b; Glade l99lc). Live yeast

supplementation gave a l2o/o boost to
milk production in mares, and the milk
produced vr'as lnore nutritiotts for the

foal, since it contained more energy
and protein, resulting in improved
nutrient intake and better growth
(Figures 3-5).

Thus supplemental live yeasts lrelp
nursing foals start life with optimum
growth. This is particularly impoltant
for thoroughbred foals, which are

offlcially classed as yearlings on lst
January, and which will be racing as

three-year-olds, long before they reach

physical maturity.
In comparison with the vast number

of research papers published in rela-
tion to live yeast supplementation of
ruminant feetls, there is relatively little
published data on horses. These initial
results are encorlragin-g and scientists
are nolv targeting research at defining
more clearly the mechanisms by which
live yeasts work in the equine hind-
gut. This is the subject ofthe second

phase of work with the first strain of S.

cerevisiae to achieve provisional EU

approval for use in horses, since for
definitive EU autlrorisation additional
significant and convincing data will be

required. ff
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Complefe references

are available from Dr.
gbertin@alltech.com.
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