
Marcela Šperanda et al.52

Hydrolyzed brewery yeast product like immunomodulator 
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ABSTRACT

Maintaining a good immune status in the gut helps the animal to protect 

itself against pathogenic bacteria, viruses and parasites. Low immune status 

often causes problems in animal production with high demands on production 

efficiency. The situation is typical in young animals, when passive immunity is 

lowered and active immunity has not yet fully developed. In commercial 

farming conditions always with multiple pathogen challenge, good immune 

status decreases the frequency of diarrhoea and gut infections and increase 

liveability of animals. Progut® is a hydrolyzed brewery yeast product (a 

complex carbohydrate product derived from brewery yeast after patented 

process) which contains both cell wall and extract components of the yeast. It is 

rich in betaglucans and nucleotides having immunostimulatory effects. Two 

groups of weaned piglets (N=46), crossbreed (SLxLW) x Pietrain, the same sex 

proportions, aged 28 days were involved in the trial. Piglets from all groups 

were fed on fodder mixture for weaned piglets. The experimental group (E) was 

added 0.2% Progut

® 

in the feed mixture, during the whole experimental period. 

Body weight was controlled every seven days after weaning day. No significant 

differences were determined in average body mass and feed conversion ratio. 

While total leukocytes count was significantly higher in the control group (C) 

28

th

 day, probably because of infection, share of lymphocytes was significantly 

higher in E group 14

th

, 21

st

, 28

th

 and 35

th

 day of the trial. Share of neutrophils

was significantly higher in E group 21

st

 day of the trial. 

Keywords: weaned piglets, yeast, body mass, hematological parameters,

CD4 and CD8 cell type

INTRODUCTION

Piglets weaning is a stressful event, but it is an important phase in the 

modern pig production systems. Early weaning is probably commercially 

advantageous, but it is often associated with a period of underfeeding, changes 

in intestinal morphology, reduction in the length of intestinal villi, reduction the 

gut digestive and absorptive capacities causing poor performance and diarrhoea 
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(Madec et al, 1998; Davis et al, 2007). Antibiotic growth promotors are 

abandoned and some new products have been investigated as alternatives. One 

of them is hydrolysed brewery yeast product, that is -

glucans, nucleotides and peptides. It's hydrolyzed from inactivated yeast but 

unlike cell wall products it also contains the extract part of the yeast. This is 

why it contains remarkable amounts of oligosaccharides which in cell wall 

products are removed together with the extract. 

Yeast has been used in animal feeding for a long time, primarily as a raw 

protein material. In the past few years a number of added-value yeast products, 

having the ability to improve animal performance beyond their nutrient value, 

have been introduced to the feed market. After the ban of antibiotic growth 

promoters the usage of these types of products has rapidly increased in the 

nutrition of monogastric animals. 

There are many added-value yeast products on the market; including live, 

dead, cell wall and cell content (extract) products. Live yeasts are mainly used 

in ruminant feeding, whereas dead yeast products are primarily used in pig, 

poultry and aqua feeds. Beta glucans produced by different production methods 

may have different effects on growth performance and immune status in weaned 

piglets -glucan produced by different methods may vary in their 

structure, chemical composition, which may influence its activity (Li et al, 

2006). Hydrolyzed whole yeast has been shown to modify gut microbiota to 

beneficial direction (Vaahtovuo J. et al 2006). Yin et al (2008) found that 

galactomannanoligosaccharides and chitosan supplementation enhanced serum 

levels of IL-1 beta, IL-2, IL-6, IgA, IgG and IgM. It is well-known that 

modulating the composition and/or the activity of the microbiota can influence 

the immune system (Schley and Field, 2002). Therefore, the aim of our 

investigation is to find out whether hydrolysed brewery yeast preparation acts 

like immunomodulator in weaned piglets. 

MATERIAL AND METHODS

Animals used in this study were maintained in facilities approved by the 

Croatian Association for Accreditation of Laboratory Animal Care, and in 

accordance with current regulation and standards issued by the Croatian 

Ministry of Agriculture. 

Forty six commercial crossbred piglets (Swedish LandraceX Large White 

X Pietrein), progeny of seven litters and three boars, weaned at 28

th

 day and 

attended until 63

rd

 day of life were used in the trial. Piglets were divided into 

two groups of twenty three piglets. Piglets were housed in isolation pens at 21 

±2

0 

C and received a commercial weaner diet without antibiotics and had an 

unlimited access to water. Piglets from the both groups were fed on fodder 

mixture for weaned piglets containing 22% crude protein and 13.84 MJ ME/kg 

until 21

st

 day after weaning (the first nutrition period, 1

st 

NP; from 0 to 21

st

 day) 

and on fodder mixture for growing pigs with 19% crude protein and 13.74 MJ 
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ME/kg until they were 63 days old (the second nutrition period, 2

nd 

NP; from 

22

nd

 to 35

th

 day). The experimental group (E) was added 0.2% Progut

®

( Suomen 

Rehu, Finland) preparation in the feed mixture, during the whole experimental 

period. Body weight was controlled every seven days after weaning day. In the 

same time blood samples were taken from the animals in order to determine 

haematological values and cytochemistry. Five millilitre samples were obtained 

from the v. Cavae cranialis using a Venoject

(R)

 vacutainer into a test tube 

containing an anticoagulant (EDTA). 

The number of erythrocytes, leukocytes, thrombocytes, levels of 

haemoglobin and haematocrit were established using the Serono Backer 9120 

automatic counter. Blood smears were prepared and stained according to 

Pappenheim and investigated under a microscope in order to determine the 

differential blood count. The relative ratio of individual cells of leukocytes is 

given in percentages in relation to their total number.

Flow cytometry. The numbers of leukocytes in peripheral blood samples 

(100 mL) were determined in the flow cytometer (Coulter EPICS-XL). Blood 

samples were diluted with PBS buffer until the leukocyte numbers were 

between 5.0 - 9.7 x 10

9

antibodies marked with fluorochromes: phycoerithrine (PE) marked CD4, 

biotine marked CD8, (Southern Biotechnology Associates, Inc., Birmingham, 

temperature. Samples were washed by centrifuging for 5 minutes at 2000 rpm 

with 2 mL of PBS, and the pellets were treated with 2 mL of lytic reagent 

(ammonium chloride, NH4Cl, pH 7.3) and left in the dark at room temperature 

for 10 minutes. Samples were triplicated and each was analyzed for 10 000 cells 

on the flow cytometer Coulter EPICS-XL. Data were presenting as the 

percentages of CD4 and CD8 subset of lymphocytes.

The values obtained from studied indicators were processed using the 

general linear model procedure of the Statistica system (data analysis software

system), version 7.1 (StatSoft, Inc. (2006). Differences between the control and 

trial groups were statistically tested using repeated measurement model with 

LSD post hoc test. 

RESULTS AND DISCUSSION

There were no statistically differences in body weight between the control 

and the experimental group (Figure 1). However, 28

th

 day of the trial, body 

mass of the E group was higher. There are no many scientific information about 

Progut

®

 influence on pig performances, but there are information about 

our discussion will base on those results, despite of the mannanoligosaccharide 

is only one of the active part of tested preparation. While Miguel et al. (2004) 

showed that pigs with a slow growth rate during the first two weeks 

postweaning have a more pronounced response to mannanoligosaccharides than 
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do pigs with a normal and faster growth rate and they concluded that dietary 

inclusion of the mannanoligosaccharides is the most effective immediately after 

weaning, our data show during the first two weeks postweaning piglets from the 

control group had higher body mass, only at 21

st

 day of the trial piglets from the 

E group had grater body weight. Average daily gain during 1

st

 NP was better in 

E group (E: C 203.35g: 193.98 g), during 2

nd

 NP average daily gain in E group 

was 386.12 g, in the C group 397.05g (data not shown). Despite of that facts, 

feed conversion ratio in our experiment, in C group during the first NP was 2.39 

kg, in E group 1.76 kg, which are in relation to Miguel et al (2004). Feed 

conversion ratio during 2

nd

 NP was slightly better in the C group (E:C 

2.15:1.93; data not shown). Li et al. (2006) analysed -

glucan on growth performance of pigs and found doses important factor, the 

-glucan supplementation against 0, 25, 100 and 

200 ppm. Van der Peet-Schwering et al (2007) determined improved average 

daily gain (P=0.06) for piglets that were fed the supplemented diets with yeast 

culture and modified yeast culture+ cell wall product.
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Figure 1. Body weight of weaned piglets fed with hydrolysed brewery yeast 

supplementation during 35 days of the trial

According to Table 1, dietary addition of Progut

®

 influenced hematological 

parameters. While red blood cells count (RBC), hemoglobin, hematocrit value, 

mean corpuscular volume (MCV) and eosinophils were unaffected by dietary 

treatment, shares of neutrophils and lymphocytes in the leukocyte population 

statistically differed. Percentages of neutrophils and lymphocytes in the blood 
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of the piglets from the both groups were in physiological range (Thorn, 2000). It 

is observed decrease of the percentages of neutrophils at 21st day in C group, 

which is outcome of normal immaturity of the immune system. Percentage of 

lymphocytes were statistically higher in E group at 14

th

, 21

st

, 28

th

 and 35

th

 day 

of the trial (P<0.01).

Table 1. Hematological indicators of weaned piglets fed with hydrolysed brewery

yeast supplementation during 35 days of the trial

Groups

C E

Hematological indicators Day of 

the trial

x  ± SD x  ± SD

7 21.94±9.16 22.07±3.95

14 24.07±5.13 21.77±4.48

21 25.08±4.74 26.13±7.60

28 32.07±11.49

A

19.05±5.05

B

Leukocytes x10

9

L

-1

35 25.21±7.94 26.91±3.49

7 5.87±.056 5.86±0.46

14 5.33±0.81 5.69±0.26

21 5.16±0.60 5.58±0.66

28 6.13±1.06 5.64±0.47

Erythrocytes x10

12

L

-1

35 5.32±0.96 6.01±0.45

7 101.29±14.53 102.43±8.16

14 93.57±15.70 92.71±6.80

21 95.17±13.14 98.43±11.18

28 111.57±17.69 101.83±7.63

Haemoglobin, gL

-1

35 99.57±14.27 108.43±6.27

7 0.32±0.06 0.31±0.03

14 0.28±0.06 0.30±0.02

21 0.29±0.05 0.30±0.04

28 0.34±0.06 0.31±0.03

Haematocrit, LL

-1

35 0.30±0.05 0.33±0.02

7 53.63±5.77 53.53±1.69

14 52.26±4.67 52.99±1.75

21 55.03±4.01 53.29±1.26

28 55.60±3.15 54.80±0.93

MCV fL

35 56.09±3.20 55.61±1.54

7 17.19±1.45 17.49±0.77

14 17.53±1.23

a

16.27±0.56

b

21 18.42±0.64 17.66±0.62

28 18.26±0.94 18.07±0.52

MCH, pg

35 18.83±1.21 18.04±0.62

7 321.71±14.92 326.43±15.64

14 336.57±23.42

a

307.43±7.63

b

21 335.33±18.70 331.00±10.86

28 328.71±12.23 329.50±8.80

MCHC, gL

-1

35 336.29±13.05 325.14±5.25

Neutrophils, % 7 55.86±3.67 45.14±15.86
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14 43.57±14.79 39.14±6.39

21 22.83±3.66

a

40.57±11.80

b

28 40.29±18.43 34.33±10.52

35 48.86±11.16 45.29±9.55

7 52.29±8.38 53.57±1.81

14 58.29±2.98

A

68.86±1.35

B

21 60.50±1.05

A

74.86±1.21

B

28 61.57±4.58

A

75.50±2.43

B

Lymphocytes, %

35 58.50±7.35

A

73.00±4.32

B

7 4.25±2.22 2.5±1.29

14 3.00±1.73 1.00±0.00

21 2.00±0.00 3.00±1.15

28 5.00±00 3.67±3.79

Eosinophils, %

35 5.00±0.00 2.75±0.96

Different letters in the same row differ significantly, a,b P<0.05; A,B P<0.01

It seems that Progut

®

 preparation strongly raises immunocompetent cells. 

Completely conversely results have found Davis et al (2002) for lymphocyte 

proliferation in vitro and Van der Peet-Schwering (2007), but with 

mannanoligosaccharids addition. Davis et al (2004) found lower percentages of 

neutrophils and higher percentages of lymphocytes in blood from pigs fed 

mannans. It is in relation with our results which confirm that Progut

®

 act like 

immunostimulator on the peripheral blood cells. Neutrophils are important 

component of innate immunity involved in antibacterial defense. An increase in 

the number of neutrophils indicates either an infection or an influence of stress, 

exercise or glucocorticoid hormones (McGlone et al, 1983) or may be indicator 

of the stressfulness of the handling experience (Salak-Johnson and McGlone, 

2007). As our results showed, Progut

®

 did not cause any stressful changes, 

adverse piglets from the C group showed grater exposure to the stressful 

environmental and handling factors. It seems that a mild nutrition changes with 

Progut addition, resulted in an absence of small acute stress response which was 

noticed with some other feed addition (e. g. zeolites, Šperanda et al, 2007). 

Pigs possess up to 60% of CD4

+

CD8

+

 T cells in peripheral blood. Double-

negative T cells in pigs are also a relative high proportion of the T cell 

population (40-50%). The presence of CD4 and CD8 determines the class of 

MHC molecules that is recognized by the T cell. While CD4 binds MHC class 

II molecules on antigen-presenting cells, CD8 is found on cytotoxic T cells and 

binds MHC class I molecules.



Marcela Šperanda et al.58

0

5

10

15

20

25

30

day 7 day 14 day 21 day 28 day 35

%

Control CD4

Progut CD4

Control CD8

Progut CD8

*

*

**

** **

**

**

** **

Figure 2. Flow cytometric identification and quantification of CD4 and CD8 

lymphocyte subsets in the peripheral blood of the weaned piglets fed with hydrolysed 

brewery yeast supplementation during 35 days of the trial

According to Figure 2, the percentage of CD4 and CD8 subpopulation of 

lymphocytes were statistically higher in the E group during almost the whole 

experimental period. In younger piglets (7

th

 and 14

th

 day of life, percentage of 

CD4 and CD8 is lower than reported Tizard, 2000, probably because of 

immature immune system). It is in accordance with the investigation of 

Stepanova et al (2007) who found that weaning affect T cell subset 

representation, especially in lymphatic nodes or the lamina propria of the 

intestinal mucosa. Schwager and Schulze (1997) noticed there were few CD8 

cells at birth and a fully expanded CD8 population was established at 

approximately 4 weeks after birth. In our trial, CD8 subpopulation of 

lymphocytes from the E group increased more than in C group, which is mark 

of some activation process. An elevated CD4 cells percentages in E group 

implies increased lymphocyte reactivity because helper cells predominate. 

CONCLUSIONS

Progut

®

 preparation, as a mixture o -glucans, nucleotides and 

peptides, may serve better as a immunostimulator nor as a growth-enhancing 

additive in the diets of newly weaned piglets. It rises percentage of 

lymphocytes, especially CD4 and CD8 subpopulation of T cells. 
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