
SUMMARY
Intensive farm conditions, overcrowding and limited individual space, high grain feed, transportation, exposure to pathogens
and high productivity are several stressors that can threaten animal welfare and the search for different tools to help maintain
the balance between high farm productivity and animal welfare is increasingly well established. The effects of yeast Saccharomyces
cerevisiae diet supplementation on cattle growth performance were widely investigated, but few studies debated about the health
status of steers. For this purpose, two groups of Charolaise steers were equally divided according to the type of administered food:
the control group (CG), which received the base diet without yeast supplement and the treatment group (YG), which each an-
imal received the base diet with 5g of yeast Saccharomyces cerevisiae supplementation (YS) per day. From each group, blood sam-
ples were collected at three different time point, before (t0), after 21 (t1) and 42 (t2) days of the start of the study to evaluate
changes on haematological parameters, including red blood cells (RBC), haematocrit (HCT), haemoglobin (HGB), mean cor-
puscular haemoglobin (MCH), mean corpuscular haemoglobin concentration (MCHC), mean corpuscular volume (MCV), white
blood cells (WBC), neutrophils (NEU), lymphocytes (LYM), monocytes (MONO), eosinophils (EOS), basophils (BASO), and
platelets (PLT). According to two-way analysis of variance (ANOVA), some haematological parameters including RBC (P<0.01;
F(2,116) = 9.08), HGB (P<0.001; F(2,116) = 16.17), HCT (P<0.001; F(2,116) = 9.67), MCV (P<0.05; F(2,116) = 29.42), MCH (P<0.001; F(2,116)

= 43.90), MCHC (P<0.05; F(2,116) = 44.27), MONO (P<0.001; F(2,116) = 15.34), EOS (P<0.001; F(2,116) = 8.24), BASO (P<0.01; F(2,116)

= 43.15) and PLT (P<0.001; F(2,116) = 15.76) showed a significant effect of time and group. Results gathered in the current study
suggest that Saccharomyces cerevisiae diet supplementations do not have a significant impact on the health status of cattle.
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INTRODUCTION 

Nowadays, the livestock systems aim to enhance animal
growth and productivity to maximize profit in a rather short
time. At this purpose, beef steers are feeding with minimum
of roughage and high amount of concentrate with detrimen-
tal impacts on animal health (1). Certainly, highly fermentable
substrates can lead to the imminent rumen dysfunction by an
alteration of pH with negative impact on ruminal microbial
ecosystem, ruminal inflammation and metabolism disorder,
such as acidosis (2). The yeast supplement can help to mini-
mize the negative effects of altered ruminal fermentation pat-
tern, in order to keep a good health status and welfare of the
animal (3). In particular, yeast supplementation improves sta-

bility of ruminal pH, digestibility of organic matter and fiber
by modifying the microflora of the host’s digestive tract and
(4). Moreover, yeast supplementation is widely used in inten-
sive dairy cattle farm to support milk production and feed con-
version efficiency (5) and in beef cattle farm to improve the di-
gestion of fiber and utilize the lactate by bacteria and to im-
prove growth performance and safeguard liver health (6-9). In
spite of that, other authors found similar or reduced growth
rate between group feeding with yeast supplementation and con-
trol group (10, 11). These controversial results on yeast sup-
plementation effects may depend on diet composition and yeast
dose used (12). In livestock system, animals are usually sub-
mitted to a high amount of stressors caused by several factors
such as high productivity, overcrowded and limited individ-
ual space, transportation, vaccination, exposure to pathogens
and poor quality nutrition (13). These aspects have a negative
impact on immune system and animals become susceptible to
several pathogens, hence an extensive use of antibiotics for pro-
phylactic purpose in farms is common. Yeasts have been em-
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ployed as replacement of antibiotics used as growth promotans
and interact directly with immune cells, modifying their
blood concentration (8, 14).
In view of such consideration, the aim of the present study was
to evaluate the effect of time and of treatment on haematological
parameters measured in steers feed with a diet supplemented
with Saccharomyces cerevisiae.

MATERIALS AND METHODS 

2.1 Animal and experimental design
Sixty Charolaise steers, 10 months of age, initial body weight
518±16.24, were selected from a farm located in the Northeast
of Italy (45° 24’ N: 11° 52’ E, 12 m above sea level) and were
enrolled in the study. All animals are clinically healthy and free
from external and internal parasites. Their status was evaluated
based on rectal temperature, heart and respiratory rate, fecal
consistency and haematochemical profile. Animals were kept
into pens and had free access to water.

Animals were divided into two equal groups, 30 animals each:
the treatment group (YG) received the base diet with 5g of Sac-
charomyces cerevisiae supplementation; the control group
(CG) received the base diet without yeast supplementation. 
The viable cells of Saccharomyces cerevisiae were a strain (NCYC
Sc 47) produced by batch fermentation in a growth medium
typical of those used for the industrial production of yeasts and
with guaranteed concentration of 1010 CFU/g. 
All treatments, housing and animal care were carried out in ac-
cordance with the standards recommended by the EU Direc-
tive 2010/63 EU for animal experiments. 

2.2 Sampling and laboratory analysis
Blood samples were collected by jugular venepuncture, from
both groups, into vacutainer tubes with EDTA anticoagulant
agent, at day 1 (t0) and at 21 (t1) and 42 (t2) days of the start
of experimental period. The sampling was carried out by qual-
ified and experienced personnel, avoiding unnecessary injuries
and stress to the animals. EDTA whole blood samples were
processed in the laboratory within 2 hours by means of an au-

Figure 1 - Mean values ± SD of haematological parameters, together with differences related to time, measured in steers feeding with the
base diet with 5g of Saccharomyces cerevisiae (YG) and in control steers (CG) feeding with the base diet without yeast supplementation.
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tomated hematology analyzer (HeCo Vet C; SEAC, Florence,
Italy) for the evaluation of complete blood count including RBC,
HCT, HGB, MCH, MCHC, MCV, WBC, NEU, LYM, MONO,
EOS, BASO, PLT. Leukocyte identification and counting was
performed on all whole blood samples by manual analysis.

2.3 Statistical analysis
The obtained data were expressed as mean ± standard devia-
tion (SD).
For each group, a separate analysis of variance (ANOVA) with
repeated measures was applied to determine the influence of
feed supplementation and of time (t0, t1, t2) on haematolog-
ical parameters in both groups. Bonferroni multiple compar-
ison tests were applied for post hoc comparisons. All the sta-
tistical analyses were performed using the Statistica 8 software
(Statsoft Inc., Tulsa, OK, USA). P values<0.05 were considered
statistically significant. 

RESULTS

Table 1 showed mean values ± SD and significant effect of
groups of the blood haematological parameters (RBC:
F(1,116)=7.29; MCV: F(1,116)=4.72; MCHC: F(1,116)=5.92; MPV:
F(1,116)=5.35; BASO: F(1,116)=11.9). As showed in Fig. 1, two-way

analysis of variance (ANOVA) showed a significant effect of time
on RBC (F(2,116)=9.08), HGB (F(2,116)=16.17), HCT (F(2,116)=9.67),
MCV (F(2,116)=29.42), MCH (F(2,116)=43.90), MCHC
(F(2,116)=44.27), MONO (F(2,116)=15.34), EOS (F(2,116)=8.24),
BASO (F(2,116)=43.15), PLT (P<0.001; F(2,116)=15.76) and HCT
(P<0.01; F(2,116)=9.67). No significant effect of time (P>0.05)
was observed on WBC, NEU and LYM in both groups
throughout the experimental study.

DISCUSSION

A lot of works has demonstrated that yeast and its product fer-
mentation supplementation improved ruminal fermentation,
feed efficiency, energy status and body weight of cattle and the
organism reaction for inflammation due to feed high grain ra-
tions (15-18). The yeast supplementation can provide favourable
effects in terms of profitability, but there are few studies regarded
effects on health status of steers (19, 20). Piccione et al (21)
found a significant lower acute phase response in treated group
respect to control group during the finishing phase. Moreover,
Idowu et al (16) found a positive effect on health, during and
after administration of yeast fermentation products, related to
their ability to reduce inflammatory stress. Other authors sug-
gest that cattle resulted better prepared for exposure to a

RBC (x106 cells/µL) CG 10.31±1.19 9.42±1.11 9.42±0.99
YG 9.64 ±1.14 9.20±0.70 9.35±0.68

HGB (g/dL) CG 12.71±1.22 12.10±1.31 13.23±1.15
YG 11.92±1.17 ** 12.21±0.77 13.21±1.17

HCT (%) CG 33.80±3.36 31.70±3.44 33.99±2.95
YG 31.66±2.97 ** 32.04±1.80 34.39±2.94

MCV (fL) CG 32.95±2.66 33.80±2.86 36.30±3.09
YG 33.02±2.54 34.93±2.05 36.79±1.83

MCH (pg) CG 12.39±1.01 12.91±1.13 14.13±1.17
YG 12.44±0.89 13.29±0.80 14.13±0.74

MCHC (g/dL) CG 37.60±0.66 38.20±0.50 38.93±0.58
YG 37.69±0.70 38.08±0.77 38.41±0.66 **

WBC (x103 cells/µL) CG 10.02±1.91 9.27±1.53 10.05±1.82
YG 10.28±2.35 9.37±1.57 9.77±1.54

NEU (x103 cells/µL) CG 2.44±0.94 2.49±0.80 2.95±0.90
YG 2.76±1.82 2.70±1.04 2.70±0.74

LYM (x103 cells/µL) CG 6.10±1.20 5.68±1.04 5.69±1.19
YG 5.98±1.38 5.62±1.30 5.79±1.18

MONO (x103 cells/µL) CG 0.68±0.18 0.57±0.19 0.56±0.19
YG 0.73±0.22 0.55±0.24 0.50±0.14

EOS (x103 cells/µL) CG 0.59±0.48 0.40±0.26 0.71±0.51
YG 0.61±0.55 0.37±0.26 0.65±0.37

BASO (x103 cells/µL) CG 0.08±0.04 0.08±0.03 0.04±0.02
YG 0.07±0.03 0.07±0.02 0.04±0.01

PLT (x103 cells/µL) CG 467.79±159.25 406.65±133.57 350.27±106.39
YG 446.49±138.82 321.89±158.23 * 345.45±131.24

Table 1 - Mean values ± SD of haematological parameters measured in steers feeding with the base diet with 5g of Saccharomyces
cerevisiae (YG) and in control steers (CG) feeding with the base diet without yeast supplementation.

Parameters Group t0 t1 t2

Significant effect of group: *P<0.05 and ** P<0.01
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pathogen hereafter previous immune stimulation by feed sup-
plementation with a yeast fermentation product (22). Regarding
haematology results, a significant decrease of RBC from t2 and
t1 compared to t0 was observed in CG but no change was ob-
served in YG. Results concerning HGB, suggest that its con-
centration showed an increase during the experimental study
as a consequence of a continuous increase in muscle mass of
steers (23). HGB, HCT and PLT concentrations values were re-
sult higher in CG respect YG during t0, probably for transient
hydration differences between groups (21). Likewise, a signif-
icant decrease of MONO concentrations from YG and from CG
were observed and it can be partially attributed to a reduction
in inflammatory stress throughout experimental study. A
study carried out on growing beef cattle showed that supple-
mentation of hydrolysed yeast did not influence erythrocytes
parameters, WBC, lymphocytes, or eosinophils, while neu-
trophils and monocytes were increased with hydrolysed yeast
supplementation (24). Similarly, Adili et al. (25) reported that
neutrophils were increased by the addition of hydrolysed yeast
to dairy cows. Neutrophils can protect livestock against the most
common infectious diseases (26). Kim et al. (27) observed that
Holstein calves fed hydrolysed yeast showed enhanced neu-
trophils. Similarly, Wang et al. (28) indicated that live yeast in-
creases the expression of genes that improve the function of neu-
trophils, especially those that code for the IL-4 receptor and IL-
1B in dairy cattle. Pedro et al. (29) found that Dectin-1 acti-
vation increases the expression of pro-inflammatory cy-
tokines in monocytes in response to -glucan in yeast products.
In addition, modulation of monocyte activation has also been
related to bovine neutrophil degranulation (30). These results
indicate that the addition of yeast to the cattle has the possi-
bility of reducing inflammatory factors via enhanced neutrophils
and monocytes in growing beef cattle.

CONCLUSION

The results gathered in the current study suggest that the base
diet with addition of 5gr yeast (Saccharomyces cerevisiae
NCYC Sc 47) supplementation did not negatively affect the over-
all health status of steers as suggested by haematological changes
herein found. However, further studies are needed in order to
evaluate the impact of a higher concentration of yeast sup-
plement on steers wellness at all stages of their farming life. 
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