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EFFECT OF BASAL DIET AND FEED ADDITIVES ON THE SUSCEPTIBILITY
OF SHEEP RUMEN FLUID TO LACTIC ACID PRODUCTION

I. B, Rowe, 8. G. Winslow and P. J. Murray

Department of Agriculture, Baron-Hay Court, South Perth WA 6151, Australia

Introduction

Lactic acid production during rumen fermen-
tation of carbohydrate can be a serious problem,
under Australian conditions, in preparing animals
for feeding pelleted diets during live export to
the Middle East and during supplementary feeding
programmes where cereal grain is irailed onto the
ground.

There is a significant variation between animals
in the amount of starch or soluble carbohydrate
required 1o induce uncontrolled lactic acid produc-
tion in the rumen and this makes the condition
difficulf 10 study ib a quantitative way. At levels
which give a high incidence of the condition, mosr-
tality among the more susceptible animals is a
problem, while at levels which do not resull in
mortality, only 40 to 60% of animals develop high
levels of lactic acid{Aitchison et al, 1987). 1n
addition to between animal variation it is also
likely that the basal diet affecty the probability
of developing acidosis. An alternalive to dosing
animals with starch or glucase is to remove sam-
ples of rumen fluid for in vitro incubation. This
has the advantage that sufficient carbohydrate
can be added for a predictatble response without
compromising the welfare of the animals.

Various antibiotic feed additives, active against
Gram positive bacteria have been found to reduce
lactic acid production during fermentation of
starch or sugar in the rumen (Muir et al., 1980;
Nagaraja et al., 1981, Aitchison et al., 1987). It is
likely that these antibiotics act through the con-
tral of the major lactate-producing organtsins,
Sireptoccus bhovis and Lactobacilius. Feeding ben-
tonite clays has also reduced stock losses during
introduction of high starch grains (Dunn et al,,
1979). The experimenis reported here were de-
signed to examine the effects of dief, benfonite
clays and virginiamycin on acidosis, using an in
vitro fermentation techaique,

Materials and Methods

1. Evaluation of the in vitro technique

Variation between shcep and time of sampling,

Twelve sheep (approx. 33 kg) were individually
housed and fed a ration of chaffed cereal hay
(500 g/d) for 17 weeks prior to the commence-
ment of the experiment. Samples of rumen fluid
were taken from each sheep using a stomach tube
on days 1, 3 and 5 of the experiment and were
incubated as described below. On days 1 and 3
the samples were taken prior to feeding and on
day 5, three hours after feeding.

Effect of virginiamycin on lactic acid production,

A sample of rumen fluid (300 m]) was obtain-
ed, following slaupghter, from a sheep which had
been grazing dry summer pasture and was strained
through a nylon gauze (apertures approx. 200 ym).
Incubations were carricd out in triplicate with the
following levels of virginiamycin: 03 0.5; 1.0; 2.0
and 4.0 ugjml,

2. Etfect of diet and the inclusion of bentonite
clay.

Thirty nine individually housed sheep were fed
a diet of chaffed cereal hay (900 gfd), and an
equal number received a pelleted diet (1400 g/d)
containing (g/kg), lucernc chaff {(590), tupin grain
(250), barley grain (150) and a mineral/vitamin
supplement (10). These diets were fed on their
own (n = 12 animals) or with onc of threc types of
bentanite clay (25 g/kg) (n=9/bentonite clay treat-
ment) for a period of 9 weeks prior to samples of
rumen fluid being taken, approximatcly 3 hours
afler feeding, for incubation wilth glucose.

In vitro incubation technique

Strained rumen fluid (16 ml) was added to a 25
m) McCarlney bottle wilh 4 ml of glucose solution
{60 mpg/ml). The container was then flushed with
CO,, sealed and a 25 gauge ncedle inserted thr-
ough the lid to allow pgas tn escape. Samples
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were incubated at 38°C for 24 hours after which
pH was measured and sample were taken for analy-
sis of L-lactic acid concentration using a Cobas
Mira Auto Analyser (Roche) and L-lactate kit
(Behring).

Results

1. Evaluation of the in vitro technigque

There were significant (p<C0.05) differences in
the concentration of lactic acid following incuba-
tion of rumen fluid from different sheep. The
observed range was between 33.2-70.3 mmol/L.
There were no significant differences (p > 0.05)
associated with sampling on different days (mean
+ SE: 394 + 2.81;39.2 + 504 and 518 * 384
mmol L-lactate/L for days 1, 3 and 5 respectively)
but there was a higher concentration of lactic acid

produced in samples taken 3 hours post feeding
(51.8 + 3.84, day 5) compared to samples taken
prior to feeding (39.3 + 2.76).

Lactate concentration were reduced (p <
0.001) by virginiamycin at all levels studied ip
this experiment. Concentrations of L-lactate were
(mean £ 8KE): 25.7+2.2,10.0+2.4,73+24,11.2
£ 24 11.2 =24 and pH values were: 5.2 +0.58,
54+058,54+057,53+0.55,53%0358 for
virginlamycin at 0, 0.5, 1, 2, and 4 pg/ml, respec-
tively.

2. Basal diet and the effect of bentonite clay.

The results of thc incubation of rumen fluid
from sheep on two basal diets and containing no
additive or one of three samples of clay is sum-
marized in table 1.

There was a significant {p < 0.01) difference

TABLE 1, EFFECT OF BASAL DIET WITH OR WITHQUT BENTONITE CLAYS ON THE PRODUCTION
OF L-LACTIC ACID {mmol/L)
Chaff diet Pelleted diet
Controi Clay A Clay B Clay C Control Clay A Clay B Clay C
n.. 12 9 9 9 12 9 9 9
L-lactate 53.7 34.2 49,1 448 3.6 20.4 10.8 5.5
SE 384 6.9] 3.36 3.63 0.42 7.43 3.69 1.06

between diets, The rumen fluid from animals fed
the pelleted diet had very much lower levels of
lactic acid than those on the basal chaffi diet. In
animals on the chaff diet, cilay A appeared to
reduce the production of lactic acid (p < 0.05).
The other two clays had no effect on lactic acid
production in vitro.

Discussion

The variation of in vitro lactic acid production
from different animals was expected from the in
vivo studies reported by Ailchison et al. {1987).
However it is clear that in samples taken at the
same time with respect to feeding, similar results
are achieved on different days. It therefore appears
that this technique could be used to assess the
susceptibility of an individual or a group of
animals to carbohydrate overioad and lactic acido-
sis. The increase in lactic acid production from
samples taken post feeding indicates that the
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practice of starving animals prior to studies on
lactic acidosis may not be advisable.

It is clear that the antibiatic virginiamycin
controlled lactic acid production even at con-
centration of 0.5 ug/ml. That the pH fell, irres-
pective of the extent of lactic acid production,
suggests that total volatile fatty acid (VFA) pro-
duction was not affecled by the antibiotic.

There was a clear effect of the basal dict on
the rumen fluid’s ability to produce lactic acid
in vitro. Lactic acid only accumulates if the rate
of production exceeds the rate of utilization or
conversion to VEFA. It can therefore resuit either
from a proliferation of lactate producers or a
failure of lactate ufilisers to proliferate rapidly
enough to utilise the incrcascd quantity of the
acid. On the pelleted diet more readily fermen-
table carbohydrate was provided than on the
chaff diet and it couid therefore be argued that
therc would be a greater population of lactate
utilisers in the rumen fluid of these animals than
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on the chaff diets. It is suggested that the effect
of the basal diet on lactate accumulation is
throigh the presence or abhsence of Jactate-utili-
zers, whereas the effect of feed additives is
through the control of the lactate-producers.
‘The bentonite clays {estimated concentration,
approx. 2.5 mg/ml) did not have an appreciable
effect on lactic acid production compared o the
antibiotic virginiamycin (0.5 ug/m!). The result
with respect to the eificacy of bentonite relative
to the antibiotic virginiamycin, is similar fo that
reported by Aitchison et al. (1987) for bicarbo-
nate relative to avoparcin and suggests that the
anlibiotic feed additives offer a far greater poten-
tial bentonite or buffers
acidosis during the tntroduction of ruminants to
high-grain diets.
(Key Wards: Acidosis, Bentonite, Virginiamycin)

than tn  controlling
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