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ABSTRACT

Background: In order to reduce the effects of a negative energy balance, some measures have been taken into account in nutritional
management during the transition period. The use of yeast, has been a good alternative used to improve the rumen metabolism
and helping the adjustment of the microbiotato the new diet. The aim of the study was to evaluate the effects of supplementing a
combination of yeast culture and hydrolyzed yeast on the metabolism of dairy cows during the transition period.

Materials, Methods & Results: The experiment was conducted in a semi-extensive system, using 20 Holstein cows, divided equally
into a control group (CG) and a supplemented group (SG). The SG received 28 g/animal/day of a combination of yeast culture
and hydrolyzed yeast from 20 + 2 days pre-calving until early lactation (18 + 3 days). Serum concentrations of non-esterified fatty
acids (NEFA), albumin and urea were determined at calving, and for three time points during the early postpartum period and three
time points during the early lactation period. Regarding energy metabolism, prepartum concentrations of NEFA were higher than
the physiological standard in both groups. However, NEFA, albumin and urea decreased during the early postpartum period in the
supplemented animals and could be attributed to the yeast in enhancing ruminal microorganisms’ cellulolytic capacity, increasing
fibre digestibility and starch utilization.

Discussion: The increased concentration of non-esterified fatty acids (NEFA) due to the mobilization of fat deposits that happens
in the transition period, especially in the postpartum period reflects the cow’s adaptation to the negative energy balance (NEB). The
lower concentrations of NEFA observed in the present study could be attributed to the effect of the yeast in enhancing the ruminal
microorganisms’ cellulolytic capacity. The control cows had a BCS within the recommended range while the supplemented group
had it close to the minimal limit proposed for this period. Thus, supplemented cows lost less BCS during the early postpartum
period, had a lower BCS loss during the experimental period and had lower NEFA concentration that the CG. It was possible to
observe a difference in serum albumin and urea between treatments only in the postpartum period. Besides showing no significant
effect in BCS on prepartum period, control cows had a BCS within the recommended range while the supplemented group had
it close to the minimal limit proposed for this period. Cows with high BCS prepartum had higher plasma NEFA before and after
calving. It can be observed in the present study in both groups. However, a positive effect in prevent subclinical disorders might
be attributed to YC, since the SG showed low NEFA plasma levels compared to the CG. Thus, supplemented cows lost less BCS
during the early postpartum period, had a lower BCS loss during the experimental period and had lower NEFA concentration that
the CG. There is a negative correlation between BCS and NEFA in the early postpartum period and this information explains the
results observed in the present study where BCS declines in the SG are followed by a NEFA increase. This is not so marked in the
CG, indicating that SG supplementation can act by improving digestibility. Yeast supplementation promotes higher output energy,
enhancing postpartum performance in dairy cows. Yeast supplementation showed benefits in early lactation compared to the pre-
partum and early postpartum periods, suggesting that supplementation has to have an adaptation period to be effective in protein
synthesis. In conclusion, supplementation with a combination of yeast culture and hydrolyzed yeast to cows during the transition
period can positively influence the energy and protein metabolism, reducing the collateral effects of negative energy balance.
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INTRODUCTION

From three weeks prepartum until three weeks
postpartum, [14] an abrupt increase in the energy de-
mand associated with a decrease in dry matter intake
(DMI) occurs, added to stressful factors associated
with calving [13].Some tools can be applied in this
specific stressful period of dairy cows. The use of
yeasts, especially Saccharomyces cerevisiae has been
adopted as an alternative to enhancing the ruminal
environment promoting digestibility efficiency and
increasing DMI [10].

Dry yeast has high concentration of viable
cells [22] and is a product of natural fermentation,
composed of yeast cell walls (B-glucans and mannan
oligosaccharide - MOS). When the yeast cellular wall
is enzymatically hydrolyzed, MOS and B-glucans are
released, becoming blended with a rich supply of fer-
mentation metabolites from the culture of S. cerevisiae
on a defined nutrient media. Therefore, the combination
of yeast culture and hydrolyzed yeast can leverage the
action of the cellular wall components and enriches
the product, compared to those that contain only yeast
culture. The B-glucans found in the cellular wall of
S. cerevisiae can contribute to an improvement in an
animal’s metabolic function, as well as a stimulator of
the immune response.

In this sense, nutritional management tools
could be adopted in order to reduce the effects of
the NEB and promote better health status in dairies.
The aim of this study was to evaluate the supplemen-
tation effects of a combination of yeast culture and
hydrolyzed yeast of S. cerevisiae on blood metabolic
biomarkers and the ruminal fluid composition of dairy
cows during the transition period.

MATERIALS AND METHODS

The study was conducted on a commercial
farm located at Rio Grande, RS, Brazil (32° 16’ S, 52°
32’ W).The cows were maintained in a semi-extensive
management system, which was based on pasture
and concentrate supplementation after each milking.
Milking was performed twice a day, at 12 h intervals.

Animals, experimental design and treatments

Twenty Holstein cows were selected according
to the number of lactations (2 to 4 lactations) and al-
located equally in two groups: the control group (CG,
n=10) and the supplemented group (SG, n=10). All

cows were managed together during the experimental
period and received the same basic diet (Prepartum:
ryegrass hay and concentrate. Early Postpartum:
ryegrass haylage and concentrate. Early Lactation:
ryegrass hay, corn silage, concentrate and sorghum).
The SG received 28 g/animal/day of a Saccharomyces
cerevisiae yeast culture blended with a hydrolyzed
yeast (YC-EHY,Celmanax®)'. The supplementation
was performed individually and daily from 20 + 2
days prepartum until 18 + 2 days postpartum. Each
cow was observed at the time of supplementation in
order to ensure complete intake.

The animal’s nutritional management compri-
sed three balanced diets for each period according to
NRC [23]: the prepartum diet (20 + 2 days prepartum
until calving), early postpartum period (from calving
until 15 + 3 days) and early lactation period (from 15
to 18 + 3 days postpartum). The diets had the forage
: concentrate ratio modified in each period due to the
increase in concentrate inclusion, as follows: Prepar-
tum 66.67:33.33; early postpartum 44.03:55.97; early
lactation 39.61:60.39.

Blood sampling, analysis and BCS evaluation

Blood samples were taken in the three different
periods, according to diet changes: one sampling in
prepartum (day 7+2); three consecutive samplings at
24,48 and 72 h on early postpartum; and three conse-
cutive samplings at 24, 48 and 72 h after diet changing
(1543 days after calving) in the early lactation period.
Blood samples were collected by coccygeal venepunc-
ture using 10 mL vaccutainer tubes without a clot
activator, centrifuged for 15 min at 1,500 x g and the
serum harvested and stored in 1.5 mL tubes at -80°C
for further biochemical analysis.

The non-esterified fatty acids (NEFA) concen-
tration was measured through a commercial kit (kit
Wake NEFA-HR)? according to the method described
by Ballou et al. [5] at days 7 prepartum, at the 24 h
sampling of the early postpartum period and at 24 h
sampling of the early lactation period. The protein
metabolism was evaluated by measuring the serum
concentrations of urea and albumin by colorimetric
analysis using a commercial kits®. All readings were
performed BioEspectro*. The body condition score
(BCS) was evaluated in the beginning of each expe-
rimental period (pre partum, post-partum and early
lactation).
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Statistical analysis

Statistical analysis for NEFA, BCS, albumin and
urea data were performed using the SAS® 9.0 program’.
Data were checked for normality. Results were presented
as mean + SEM. For the early postpartum and early
lactation periods, data were presented as a mean of the
three consecutive samplings for each group. ANOVA
with repeated measures and means comparisons by the
Tukey-Kramer test were used in a MIXED MODELS
mode, having as fixed effects the groups (supplemented
vs. control), time and its interaction. Statistically signi-
ficant differences were defined as P < 0.05.

RESULTS

Prepartum concentrations of NEFA were hi-
gher than the physiological standard, while concentra-
tions of 0.04 mmol/L in the prepartum period and 0.7
mmol/L in the postpartum period are desirable in dairy
cows [27]. No statistically significant differences were
detected, the cows from the control group had double
the desirable concentration for this period.

The positive effect of yeast supplementation
during the transition period on NEFA concentration
(Figure 1) was observed in the early postpartum
period (P = 0.047).

No significance BCS differences were observed
on prepartum period (Figure 2), besides showing no
statistically significant differences, it was possible to
observe a 0.7 points BCS reduction in the CG while the
SG lost 0.5 points during the whole experimental period.

Was possible to observe a difference in serum
albumin and urea between treatments only in the pos-
tpartum period (Figures 3, 4). During the early postpar-
tum period, both groups had albumin concentrations
lower than the recommended level (2.47 + 0.06 g/dL
and 2.48 + 0.06 g/dL, in the SG and CG respectively).
Yeast supplementation decreased albumin concentra-
tions during the early lactation period (2.31 + 0.08
g/L and 2.56 + 0.08 g/L in SG and CG respectively).

Urea concentrations levels effect was observed
during the early lactation period (Figure 4), with low
concentrations for the SG (14.40 + 1.17 mg/dL) com-
pared to the CG (18.53 £ 1.19 mg/dL).

DISCUSSION

The increased concentrations of NEFA due
to the mobilization of fat deposits that happens in the
transition period, especially in the postpartum period,

is justified for increased milk production in specialized
dairy cows and reflects the cow’s adaptation to the NEB
[14].During this period there was an expected increase
in the NEFA concentration related to the prepartum
period in the SG, which was close to the recommen-
ded value, 0.7 mmol/L, [27]. On the other hand, the
NEFA concentration in the CG was higher than the
recommended level, reflecting a mobilization of body
fat deposits. When the fat mobilization overloads the
liver oxidation capacity ketone bodies are synthesized,
promoting further metabolic disorders [3]. The lower
concentrations of NEFA observed in the SG in the early
postpartum period could be attributed to the effect of
the yeast in enhancing the ruminal microorganisms’
cellulolytic capacity, increasing fibre digestibility and
starch utilization [11]. Consequently there is a lower
conversion and efficiency of feed nutrients for milk
production during the transition period, without the
necessity of mobilizing the fat tissue deposits used as
an energy source during the NEB [21]. So, the yeast
supplementation performed in this study contributed
positively, reducing the NEFA concentrations. NEFA
decreases were also observed by [3] in dairy cows su-
pplemented with yeast culture in the early postpartum
period, justifying this effect by an enhancement in
ruminal function and ruminal VFA increase [1].
Besides showing no significant effect in BCS
on prepartum period (Figure 1), control cows had a
BCS within the recommended range while the supple-
mented group had it close to the minimal limit proposed
for this period. BCS evaluation is a cheap and useful
strategy to minimize postpartum subclinical ketosis,
for instance [16]. Cows with high BCS prepartum had
higher plasma NEFA before and after calving [6]. It is
possible to see this situation in the present study in both
groups. However, a positive effect in prevent subclini-
cal disorders might be attributed to YC, since the SG
showed low NEFA plasma levels compared to the CG.
Busato et al. [8] compared cows that had
different BCS prepartum and its losses during the
postpartum and concluded that cows with BCS > 3.25
in the prepartum lost more than 0.75 points of BCS,
mobilized a greater quantity of fat, and consequently
had higher NEFA concentrations two weeks postpar-
tum related to other groups (BCS > 3.25 prepartum
lost < 0.75 after calving; BCS 3.25 prepartum lost <
0.75 after calving; and BCS < 3.25 prepartum lost >
0.75 after calving). Thus, supplemented cows lost less
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Figure 1. Mean + SEM of non-esterified fatty acids (NEFA) levels (mmol/L) of dairy cows supplemented with a combination of yeast
culture and hydrolyzed yeast during the transition period. Asterisks indicate significant (*P < 0.05) differences in supplemented group
versus control group.
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Figure 2. Body condition score (BCS) of dairy cows supplemented with a combination of yeast culture and hydrolyzed yeast during the
transition period. Asterisks indicate significant (*P < 0.05) differences in supplemented group versus control group.
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Figure 3. Mean + SEM of Serum Albumin (g/dL) concentration of dairy cows supplemented with a combination of yeast culture and
hydrolyzed yeast during the transition period. Asterisks indicate significant (*P < 0.05) differences in supplemented group versus
control group.
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Figure 4. Mean + SEM of Serum Urea (mg/dL) concentration of dairy cows supplemented with a combination of yeast culture and hydro-
lyzed yeast during the transition period. Asterisks indicate significant (*P < 0.05) differences in supplemented group versus control group.
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BCS during the early postpartum period, had a lower
BCS loss during the experimental period and had lower
NEFA concentration that the CG.

Body condition score can be a critical effect in
dairies during the transition period, which is marked by
a depression in DMI intake, due to an advancing gesta-
tion, and consequently BCS reduction and weight loss
on the early postpartum, [24]. BCS reduction in early
postpartum is a physiological mechanism, observing
BCS and body weight loss in dairies from -30 days to
30 days postpartum [6].

The same results was found by Al Ibrahim ez al.
[2] comparing yeast supplementation of dairy cows with
high or low BCS (BCS <3.5 and BCS > 3.75) assuming
that yeast supplementation has no effect in DMI and
thus in the BCS. According to Petrera et al.[25] there is
a negative correlation between BCS and NEFA in the
early postpartum period and this information explains
the results observed in the present study where BCS
declines in the SG are followed by a NEFA increase.
This is not so marked in the CG, indicating that SG
supplementation can act by improving digestibility.
Yeast supplementation promotes higher output energy,
enhancing postpartum performance in dairies [28].

During the early postpartum period, both
groups had albumin concentrations lower than the
recommended level (2.47 £ 0.06 g/dL and 2.48 + 0.06
g/dL, in the SG and CG respectively).Concentrations
varying from 2.7 to 3.8 g/dL of albumin are conside-
red ideal for dairy cows [19]. So, the results in this
trial could be related to a diversion of serum proteins,
mainly albumin and IgG, to the udder at the end of
pregnancy for colostrum synthesis [18].

Yeast supplementation decreased albumin
concentrations during the early lactation period (2.31
+0.08 g/LL and 2.56 + 0.08 g/L in SG and CG respecti-
vely). Low concentrations of antibacterial components
and serum albumin, as well as high concentrations
of casein, lactose, and citrate, are characteristic of
mammary secretions at two weeks before calving [26].
Those parameters are influenced by intramammary
infections [30], suggesting that yeast culture enhanced
immunization system in pre calving stage. Ayad et
al.[4] did not find an effect of yeast culture supple-
mentation in albumin concentration, except at days
30 and 45 postpartum, when the supplemented group
had higher concentrations. Yeast supplementation is
capable of increasing serum protein due to stimulation

of rumen microbes, changing protein synthesis and
increasing protein passage [17]. The early lactation pe-
riod is marked by a physiological drop levels in serum
proteins [20], suggesting that yeast supplementation
can stimulate protein synthesis in dairy cows [9]. Urea
concentrations were kept between the standards (15-
40 mg/dL) in both groups in the prepartum and early
postpartum periods, A high blood concentration of urea
can be indicative of an inefficient use of crude dietary
protein [7]. Yeast supplementation can increase this
efficiency due a positive effect on growth and activity
of proteolytic ruminal bacteria [15].

The reduction in the ruminal ammonia con-
centration reflects higher microbial protein transport,
and its flux from rumen to duodenum, thereby contri-
buting to lower concentrations of ruminal ammoniacal
nitrogen [29].

Dolezal et al. [12] attribute the low blood urea
in yeast supplemented animals to a by-pass protein
effect in the rumen or a lower concentration of ruminal
degradable protein.

Yeast supplementation showed benefits in
early lactation compared to the prepartum and early
postpartum periods, suggesting that supplementation
has to have an adaptation period to be effective in
protein synthesis.

CONCLUSIONS

Supplemented dairy cattle with a combination
of yeast culture and hydrolyzed yeast during the tran-
sition period might change metabolism markers in a
positive way, reducing the collateral effects of negative
energy balance.
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