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Abstract

Animal food production is one of the most powerful European economic sectors; 
however, this sector is facing new challenge due to the development of bacteria with 
resistant genes, and consequently, restriction on the administration of antibiot-
ics. Limitation, at the moment, is focused on those antibiotics employed in human 
medicines. Therefore, it is necessary to improve as much as possible animals’ health 
and reduce diseases. Among others, alternatives include adequate animal handling, 
hygienic facilities, quality food, or vaccines. Probiotics also arise as a good alternative 
due to their already known properties as intestinal microbiota modulators, improv-
ing the immune functions and reducing the risk and the development of illness. 
Significant data can found scientific literature that demonstrates probiotics benefits 
when they are administrated to the animals through diet. However, to be able to apply 
all these findings in a specific animal species, at a particular production animal life 
stage and at a industrialize scale, it is necessary to compile and organize reported 
information. This chapter presents the most recent and relevant finding on the use of 
probiotics in swine production.

Keywords: probiotics, swine, animal production, antibiotics, antimicrobial-resistant 
bacteria, pork

1. Introduction

The abuse on the use of antibiotics in veterinary and human medicine has trig-
gered the exponential development of resistant genes. These genes gave to the 
microorganism the ability to resist antimicrobial treatments, especially antibiotics; 
therefore, infections become more a more difficult, since usual therapies are not 
effective anymore. Special attention is required for the development of superbugs, 
resistant bacteria to most antibiotics, such is the case of Salmonella, Campylobacter, 
and Escherichia coli, resistant to a wide range of commonly used antibiotic [1]. It is 
estimated that in 2050, there will be more deaths from multidrug-resistant bacteria 
than from cancer worldwide [2]. According to the Spanish Ministry of Health, Social 
Services and Equality (2014) [3] antibiotics with critical importance for human 
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health are macrolides (7.5%), polymyxins (6.6%), fluoroquinolones (1.9%), and 
cephalosporins of third and fouth generation (0.2%).

Implications of resistant bacteria in food safety are no longer in doubt, and differ-
ent studies and investigations have shown that food contain genes of resistant bacte-
ria, and these genes can be transmitted from animal to human through the food chain 
[4–7]. Therefore, food safety authority must control transmission of pathogen, resi-
due of veterinary medicines, resistant bacteria, and resistant genes. Maciel et al. [8] 
isolated resistant Salmonella spp. from swine and poultry products, and theirs results 
indicated that 55% of the isolated were resistant to three or more classes of antibiotics 
(amoxicillin, ampicillin, ceftiofur, enrofloxacin, florfenicol, gentamycin, tetracycline, 
and sulfa-trimethoprim). This is not only a human health problem, which causes 
more than 33000 deaths in Europe each year [9] compared to those caused by the 
combination of influenza, tuberculosis, and HIV/AIDS, but also a veterinary problem 
and, consequently, a food safety problem. Forslund and collaborators [10] observed 
in human stool samples higher resistance genes to antibiotics employed in human and 
veterinary medicine than to those antibiotics only employed in human medicine.

Aiming to control and reduce the development of resistant genes, international 
organizations and public bodies, organisms including WHO, have establish different 
strategies and protocols to reduce the use of antimicrobials in human and veterinary 
medicine with high restriction for the food animal production. As a result, the 
European Regulation 2019/6 was published in 2019 [11], this regulation established 
limitation on the use of antibiotics in veterinary medicine, avoiding their application 
for routine prophylactic and metaphylactic, with special restriction to those anti-
microbials that are of critical importance for preventing or treating life-threatening 
infections in humans. The objective of this regulation is to warrant food safety and 
human health by protecting consumers from the consumption of resistant genes or 
residues of antibiotic through food of animal origin.

Therefore, the European animal food-producing sector must face the great chal-
lenge of reducing, and avoiding as much as possible, the use of antibiotics, without 
spreading pathogens. Possible alternatives include biosecurity plans, hygiene measures, 
infectious disease prevention protocols, correct housing design, production integra-
tion systems, correct animal management to reduce stress, the use of quality food and 
water, vaccination programs and the use of bioactive substances such as probiotics, 
prebiotics, antioxidants, and vitamins, among others [3, 12].

This chapter aims to collect the most employed probiotic species in swine pro-
duction as well as to report the results to evaluate if, effectively, the use of specific 
probiotics, administered alone or as a mixture of species or strains may an interesting 
alternative to antibiotics to prevent diseases. Other aspects as the average daily feed 
intake or the daily weight gain have been evaluated.

2. Pig production

The livestock sector is the main produce of animal-based protein for human 
consumption and is the pork sector which accounts for more than one-fourth of the 
total protein consumed worldwide [13]. In the last decade, this sector has increase in 
number of pigs, number of pig farms, and meat production. According to the FAO 
statistical yearbook published in 2021 [14], in 2019 a total of 337 million tonnes of 
meat were produced, 44% more than in 2000. After China, the UE is the second 
leader pig meat producer, being Spain the fourth producer, after China, EEUU, and 
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Germany. Only in Europe, 150 million of pigs are reared representing the largest 
livestock category before bovines. Pork meat demand will certainly increase due to 
continuous human population growth, and this will increase farms size and numbers, 
leading to more animals’ densities in the farms. The major problem of swine produc-
tion is infection disease as they are transmitted easily between animals, and they 
decrease productivity by reducing animal growth and in many cases causing animal 
death. Pig diseases need to be controlled during meat production, not only to obtain 
major production benefits but also to warranty food safety.

2.1 Production cycle and diseases

The prevention of infection is of great importance in food-producing animals to 
guarantee and maintain animals’ health to achieve good production rates and quality 
food. To control and reduce disease in swine production, it is important to understand 
the production cycle and the most prevalent pathogens in each phase.

2.1.1 Gestation and lactation phase

This phase lasts for 114 days (gestation) and 21–28 days more for lactation. At the 
fourth week of gestation, sows are separated in groups of approximately 15–20 indi-
viduals. During gestion and lactation, sows are subject to various stress factors such 
as farrowing, lactation, housing conditions, management, as well as feeding [15]. 
Parvovirus is the most frequent disease at this stage, and sow vaccination is required. 
Additionally, numbers of newborn piglets can decrease by increasing mummified 
fetuses and neonatal deaths [16] by virus attacks such as porcine teschovirus (TVP), 
circovirus type-28 (PCV2), rotavirus, reproductive syndrome virus, and porcine 
respiratory virus (PRRS). In fact, mortality rate of piglet, at this stage, is one of the 
main problems for profitability in swine production [17].

Intestinal microbiota of both mother and piglet plays a relevant role in animals’ 
health. At this stage, piglets are sensitive to diseases since they have an undeveloped 
digestive and immune systems, and they can easily die if infections are not treated 
quickly. Key aspects for piglet microbiota development include, among other, the 
type of parturition, use of antibiotics, and lactation period. Sow milk provides to 
the piglets all the necessary nutrients and antibodies to grow and face infections 
[18]. Piglet mortally, at this stage, is related to diarrhea caused by E. coli, Salmonella 
spp., Campylobacter spp., rotavirus, coronavirus, and protozoa of the genus 
Cryptosporidium. Other microorganisms and diseases that can also affect piglets’ 
health are Actinobacillus suis, which causes respiratory processes, porcine circovirus 
type 1 and 2, responsible of swine dermatitis and nephropathy, Streptococcus suis, 
causing respiratory disease, African swine fever and Classical swine fever, caus-
ing respiratory and dermatological symptoms and sudden deaths, foot-and-mouth 
disease virus responsible for dermatological, respiratory, and lameness symptoms, 
and respiratory syndrome virus (PRRS) that can cause neonatal deaths [16].

2.1.2 Piglet weaning phase

Piglets are separated for theirs mothers at 3–4 weeks of age (21–28 days), although 
it will naturally occur at 17 weeks (119 days), and this transitional phase or weaning 
lasts until 60–70 days of life. Groups of animals, of 20 to 25 individuals from different 
litters, are now formed. Separation of piglet from their mothers is a sudden, quick, 
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and stressful for the animals, because a lot of changes takes place; animal diet and 
social and environmental living conditions are modified. These modifications have an 
impact on the health status of the piglets and can cause decreases in its performance 
and even on his death. The critical moment are the first 5 days of the transition, which 
are very important, and the environmental, handling, and feeding conditions must be 
checked and verified very well in order to reduce the incidence of post-weaning and 
post-weaning diarrhea and improve the pig growth [16, 18, 19].

At this stage, the piglet intestinal microbiota undergoes changes, losing diversity, 
since in the previous stage it was largely modulated by lactation. Decrease has been 
observed in the bacteria of the Lactobacillus and Clostridium genera and Escherichia 
coli species, and their increase has been associated with the appearance of enteric 
infections that can lead to diarrhea [18, 19]. Among other, most common pathogens in 
this period are A. suis, Pasteurella multocida, S. suis, and Bordetella Bronchiseptica caus-
ing respiratory processes, porcine circovirus type 1 and 2, porcine herpesvirus type 
I responsible for Aujeszky’s disease, Staphylococcus hyicus responsible for epidermitis 
exudative, porcine epidemic diarrhea virus, foot-and-mouth disease virus, and PRRS 
virus [16].

2.1.3 Fattering phase

This phase begins 60–70 days after birth, when the animal weighs around 30 kg. 
It lasts for 80–100 days, until the animals reach the optimum weight for slaughter, 
which is approximately 100 kg [16, 20]. Diseases most frequently reported in this 
phase are those caused by PRRS virus that causes respiratory symptoms and weight 
loss in pigs, swine circovirosis caused by PCV2, swine flu or influenza, caused by 

Figure 1. 
A schematic diagram about probiotic mechanisms within the intestine. Reproduced from Cerdó et al. [26] (CC BY 
license).
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influenza virus type A, and swine enzootic pneumonia caused by the bacterium 
Mycoplasma Hyopneumoniae. Other agents that also cause relevant diseases during 
this phase are coronavirus, that gives rise to transmissible gastroenteritis (TGE), 
Salmonella spp., mainly associated with diarrhea, Lawsonia intracelluralis, that causes 
ileitis [21, 22], Brachyspira hyodysenteriae, a spirochete that causes swine dysentery in 
fattening pigs [23] and, Actinobacillus pleuroneumoniae, that causes porcine pleuro-
pneumonia and pastry/streptococcal pneumonia [16].

3. Probiotics: an alternative to reduce antibiotics

The use of bioactive substances is a possible and good alternative to reduce the use 
of antibiotics. Probiotics, in particular, have attracted attention from the scientific 
community and producers due to their already recognized efficacy in humans.

According to the Food and Agriculture Organization of the United Nations (FAO)/
WHO, a probiotic is defined as “live microorganisms which when administered in 
adequate amounts confer a health benefit on the host” [24]. Numerous studies have 
been shown the beneficial effects of probiotics for human and animal, including the 
swine sector. Positive effects include modulation of the intestinal microbiota, regula-
tion of the immune system, as well as improvement of growth, efficiency of feed 
conversion, and reproductive improvement of pregnant sows [25].

Probiotics can act against pathogenic microorganisms through various mecha-
nisms including anti-adhesive effect, production of antimicrobial substances, 
strengthening of the epithelial barrier of the intestine, and modulation of the 
immune system (Figure 1) [19]. The anti-adhesive effect is characterized by the 
ability of probiotic bacteria to adhere to intestinal epithelial cells, taking place a 
competition between probiotic and the pathogen for the same receptor. In addition to 
competitive exclusion, other modes of probiotic anti-adhesion described are degra-
dation of carbohydrate receptors through the secretion of proteins, establishment 
of a biofilm, production of analogs receptor, and induction of biosurfactants [27]. 
Probiotics can also produce antimicrobial substances such as antimicrobial peptides, 
also called bacteriocins, which are produced, among others, by lactic acid bacteria, 
and they can also generate deconjugated bile acids with superior antimicrobial activ-
ity to bile salts synthesized by the body itself [28]. Another mode of action of probiot-
ics is through the strengthening of the intestine epithelial barrier [28]. Probiotics are 
also capable to modulate the immune system as it can be observed in Figure 1.

4. Probiotics applied in swine production

Probiotics tested in swine include a variety of bacteria, and they were tested in the 
three main stages of production: gestation and lactation, piglet weaning, and growing 
and finishing phase. The most employed species include Bacillus subtilis, Clostridium 
butyricum, Lactobacillus acidophilus, Bacillus licheniformis, Enterococcus faecalis, and 
Saccharomyces cerevisiae.

4.1 Bacillus spp.

From the genus Bacillus, different species were tested such as Bacillus coagulans [29], 
Bacillus cereus var. Toyoi [30, 31], Bacillus licheniformis [32], Bacillus mesentericus [33], 
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Bacillus pumilus [34], and Bacillus subtilis [35]. Even though the strain is a very impor-
tant factor, not all the strains from the same species have the same effects and, therefore, 
for the reproduction of the study, not all the studies available in the literature reported 
the strain tested. In fact, out of eight studies that administrated B. subtilis to pig, only 
four indicate the strain, and in each case, a different strain was reported: B. subtilis PB6, 
C-3102, DSM 5750, and DSM 32540.

B. subtilis is the species for which more studies were found. Data indicate an 
increase in reproductive performance when probiotic was administrated to sows. 
Additionally, Zhang et al. in 2020 [36] reported an increase of 34% weight of the 
litter and an increment of 10% of survival in suckling piglets when B. subtilis PB6 was 
administrated to 32 pregnant and lactating sows. On the other hand, Menegat et al. 
in 2019 [35] did not observe an increase in litter size and weight when sows received 
a dietary supplement with B. subtilis C-3102, but they did find a 2.1% higher piglet 
survival rate in the supplemented sows group and 2% increase in piglet intake com-
pared to the control group. According to Zhang et al. [36], B. subtilis PB6 can inhibit 
the growth of pathogenic bacteria in the intestine of the pig as it has survival and 
germination characteristics in the tract, capable of forming a biofilm and secreting 
antimicrobial compounds. Likewise, Menegat et al. [35] observed that the adminis-
tration B. subtilis C-3102 increased Lactobacillus population approximately 2% (1.08 
log10 CFU/g) during pregnancy and (0.8 log10 CFU/g) lactation in supplemented 
sows. Improvement of sow milk quality was also reported, and improvement in fat 
and protein contents on the milks’ sows supplemented B. subtilis DSM 5750 and B. 
licheniformis DSM 5749 were 3.28% and 5.81% higher than in the control group. Sow’s 
milk of supplemented animals also increased lactose content, 2% compared to the 
control group, having a better nutritional value for the piglets [32].

B. subtilis also improved growth performance when it was administrated during 
piglet weaning phase. Thus, He et al. [34] indicated that supplementation with B. sub-
tilis DSM 32540 to piglet, at the weaning phase, challenged with F18 enterotoxigenic 
E. coli (ETEC F18) improving their growth performance; the increase was 11% for 
the daily weight gain and 10% for the average daily feed intake. Results indicate that 
that supplemented piglets improved metabolization of nutrients and optimized the 
energy, improving their growth and fighting against infection; however, these finding 
were not observed when the strain B. pumilus DSM 32539 were employed as probiotic 
for the piglets [34].

At the growing and finishing phase, administration during 104 days of B. coagu-
lans (strain no reported) improved a 4% the daily weight gain and the average daily 
feed intake and modulated the intestinal microbiota, increasing 3% the abundance  
of Lactobacillus and decreasing a 6% the E. coli [29]. Other authors administrated  
B. subtillis combined with L. acidophilus and S. cerevisiae to 150 pigs, and at the grow-
ing and finishing stage, for 10 weeks, the mixture of bacteria showed to increase 1% 
the Lactobacillus population (0.07 log10 CFU/g) and decrease 1% the E coli (0.05 log10 
CFU/g).

Three different studies reported supplementation with B. licheniformis, but only 
one indicated the strain. Alexopoulos et al. [32] supplemented pregnant and lactating 
sows with B. licheniformis DSM 5749 and B. subtilis DSM 5750, for 14 days before far-
rowing and until wean. Supplemented animals lost less body weight during lactation, 
approximately 3.5 kg. Similar findings were evidenced in litters of supplemented 
sows, showing 0.1 kg more per piglet in the 14 days postpartum. Possible due to the 
fact that incidence of diarrhea during the lactation period was significantly lower. Pan 
et al. [37] also reported lower (55%) severity of diarrhea caused by enterotoxigenic  
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E. coli K88 in piglet to which a mixture of B. licheniformis and the yeast S. cerevisiae 
was administrated, 12 days after weaning. In fact, in supplemented animals, E. 
coli concentration decreased 5% and Lactobacillus increased 9%. He et al. [34] also 
observed 10% reduction of diarrhea in piglet supplemented with B. pumilus DSM 
32539, probably due to a reduction of 50% of coliforms. Additionally, in piglets 
supplemented with a probiotic, mixture of B. licheniformis and S. cerevisiae, IgA 
secreted by the intestinal mucosa increased 31%, improving the immune system 
through the modulation of intestinal microbiota in treated piglets [37].

Regarding sows’ serum biochemical parameters, level of cholesterol and total lipid 
increase 4% in animals treated with B. subtilis DSM 5750 and B. licheniformis DSM 5749, 
with beneficial effect in piglets’ growth [32]. Piglets growth improvement was reported 
by Lan et al. [38] after the administration of a mixture of B. coagulance, B. licheniformis, 
B. subtilis, and C. butyricum, for 42 days. Average daily gain increased 8 % but not 
significantly the average daily feed intake possibly due to the improvement of nutrient 
digestibility that improved 3% due to the use of the probiotic [38].

B. cereus var. Toyoi was investigated by Alexopoulos et al. [31], Baum et al. [39], 
Taras et al. [40], and Schierack et al. [30]. Schierack et al. [30] observed that the 
administration of these bacteria with feed showed to improve blood immune cells of 
piglets by modulating composition and activities, and the authors indicated that the 
probiotic also improved the effect of vaccination against influenza and Mycoplasma.

4.2 Clostridium spp.

C. butyricum was administrated to lactating sows and piglets, and what should be 
highlighted regarding the application of the bacteria is the fact that most research-
ers report its administration combined with another bacteria. Hayakawa et al. [15] 
employed B. mesentericus, C.butyricum, and Enterococcus faecalis; Lan et al. [38] 
employed B. coagulance, B. lincheniformis, B. subtilis, and C. butyricum: Tsukahara 
et al. [33] tested B. mesentericus, C.butyricum, and E. faecalis; and Wang et al. [41] 
investigated the combination of C. butyricum and E. faecalis.

Even if the bacteria were suministrated on a different formulation, Tsukahara et al. 
[33] and Wang et al. [41] observed similar results, an improvement of serum immuno-
globulin (IgA and IgM), and the study of Wang et al. [41] was conducted with piglet 
and the one of Tsukahana et al. [33] with pregnant sows. Specifically, Tsukahana et al. 
[33] investigated the probiotic supplementation in unvaccinated and infected sow with 
porcine epidemic diarrhea virus. The probiotic BIO-THREE PZ (composed of C. butyri-
cum TO-A, Enterococcus T-110, and B. mesentericus TO-A) improved the immune system 
of unvaccinated, PED-infected sows and their reproductive performance. On the other 
hand, Wang et al. [41] administrated the probiotic to weaned piglets and observed that 
the probiotic increased the jejunal villus length and jejunal villus height-to-crypt-depth 
ratio and decreased the jejunal crypt depth. They also reported a relative higher level 
of C. butyricum in supplemented animals and concluded that the mixture can promote 
growth performance, protect the intestinal pilli morphology, improve immunity, and 
optimize the intestinal flora in weaned piglets.

When C. butyricum, and other bacteria, was administrated to the pregnant and 
lactating sows and weaned piglets, a modulation occurs not only in the sows but 
also in the piglets’ intestinal microbiota. In sows, Lactobacillus increased approxi-
mately 2% but E. coli decreased 12%, while in piglets Lactobacillus increased the 
same percent than in sows (2%) but E coli decreased much lower (1%) [15]. Li et al. 
[42] also indicated that C. butyricum plays an important role in feed addition, and 
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they concluded that C. butyricum enhanced intestinal barrier function and inhib-
ited apoptosis-associated speck-like protein-independent NLRP3 inflammasome 
signaling pathway in weaned piglets after ETEC K88 challenge. Even if beneficial 
results were observed when C. butyricum was supplemented to infected animals, 
Peeters et al. [43] in an assay developed in 2019 did not observe a significant 
difference in the daily weight gain, serological analysis, or bacteriological analysis 
when C. butyricum alone was supplemented to piglet challenged to S. typhimurium. 
However, this resolves that supplementation should be conducted with the com-
bination of C. butyricum and other bacteria to achieve an improvement in swine 
production.

4.3 Enterococcus spp.

E. faecalis and E. faecium were supplemented to pigs, and most studies were 
conducted with their application in combination with other bacteria. Wang et al. 
[41] combined E. faecalis with C. butyricum and administered the mixture to piglets. 
Tsukahara et al. [33] and Hayakawa et al. [15] administrated a probiotic mixture 
formulated with three species E. faecalis, C. butyricum, and B. mesentericus to pregnant 
and lactating sows. Hayakawa et al. [15] aimed to reduce diarrhea, while Tsukahara 
et al. [33] aimed to improve the immune systems of sows and piglets, achieving both 
research groups their objectives.

Regarding E. faecium, the study conducted by Scharek et al. [44] who adminis-
tered the strain E. faecium SF68 to pregnant and lactating sows showed satisfactory 
results. They observed lower levels of cytotoxic T cells in the jejunal epithelium of 
piglets of the probiotic group. According to the authors, the difference in T population 
was not due to the modification of the epithelial cell numbers but due to the reduction 
of the frequency of β-hemolytic and O141 E. coli serovars in the intestinal contents of 
probiotic piglets. Zhang et al. [45] also administrated the bacterial species E. faecium, 
but in combination with B. subtilis to piglets. They observed a reduction of diarrhea 
(16%) that resulted in an increase of 23% of the daily weight gain, certainly due to 
an improvement of the microbiota composition caused by the administration of the 
probiotic.

4.4 Lactobacillus spp.

Lactobacillus spp. together with Bifidobacterium spp. are the genera most used 
as probiotics in human and veterinary medicine. However, in swine production, 
there are not many scientific works reporting supplementation with Lactobacillus, 
and generally the species of Lactobacillus are administrated combined with other 
bacteria to obtain more benefits from the supplementation. Dowarah et al. [46], 
Joysowal et al. [47], and Liu et al. [6] reported L. acidophilus supplementation at 
growing and finishing stage. Dowarah et al. [46] and Joysowal et al. [47] combined 
the strain L. acidophilus NCDC-15 and the strain Pediococcus acidilactici FT28. The 
first one administered the mixture to 36 pigs for 180 days. Diarrhea was reduced up 
to 41%, due to the modulation of the microbiota and an increase in the beneficial 
genera Bifidobacterium (4%) and Lactobacillus (7%) and a decrease (10%) in E. coli 
and Clostridium, bacterias whose increases are associated with disease. Joysowal 
et al. [47] supplemented 27 pigs for 90 days and observed, as Dowarah et al. [46], 
an improvement in the microbiota composition and increase of 12% of the final 
animal weight.
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Liu et al. [6] tested the probiotic mixture of L. acidophilus, B. subtilis, and S. 
cerevisiae and reported an improvement of microbiota composition; however, the 
increase of Lactobacillus was only of 1% and the reduction of E. coli was only of 1%. 
The difference in this results between Liu et al. [6] and Dowarah et al. [46] could be 
due to various factors, and one of the most important is that in the first case a mixture 
of three probiotics was used, whereas in the other case only two were employed being 
Lactobacillus the only coincident species, so results can strongly differ. In addition, it 
is important to highlight that the supplementation was shorter in 2020 and in 2017, 
110 days less of treatment with the probiotic mixtures.

4.5 Pediococcus spp

Pediococcus is a genus of lactic acid bacteria usually isolated from fermented 
food, but it can be also isolated from aquatic products, raw animal, plant products, 
and even human feces. Many species of Pediococcus are proven to have links of the 
human gastrointestinal tract. The species Pediococcus acidilactici is one of these 
species. P acidilactici produces bacteriocins, specifically, pediocins with antimicro-
bial properties. This particular bacterium was employed in pig at the growing and 
finishing stage and always combined with other bacteria. Supplementation of pigs 
during 180 days with the strain P. acidilactici FT28 combined with L. acidophilus 
NCDC-15 showed a modulation in the animals’ intestinal microbiota with a conse-
quently reduction of diarrhea [46]. In another study developed by Joysowal et al. 
[47], pigs were supplemented with the same strain, P. acidilactici FT28, alone and 
compared the results with pigs supplemented with L. acidophilus a NCDC-15 and 
without supplementation. The obtained results showed an improvement in growth 
performance, feed intake, digestibility of crude protein, and nitrogen retention in P. 
acidilactici FT28-fed group. Authors also reported a better serum albumin/globulin 
(A/G) ratio and cholesterol and triglyceride levels in the P. acidilactici group, com-
pared to the control and L. acidophilus supplemented group.

4.6 Saccharomyces spp.

Saccharomyces spp. is a live yeast extensively used as probiotic, more specifically 
S. boulardii and S. cerevisiae. In human medicine, they have been used for years to 
prevent the diarrhea associated with antibiotic consumption and as a coadjuvant 
treatment for Helicobacter pylori eradication, so it is expected to have the same effects 
in pigs. Studies have been carried out with piglets at the post-weaning stage to investi-
gate this objective. Thus, Trevisi et al. [48] and Trckova et al. [49] evaluated the effect 
of feeding supplementation with S. cerevisiae on diarrhea, and both authors found 
that supplementation reduced the duration and severity of post-weaning diarrhea 
caused by ETEC in piglet. In addition, trevisi et al. observed that administration of S. 
cerevisiae in concomitance with ETEC infections reduced pig illness and mortality.

On the other way, in the growing and finishing stage, production and rentability 
depend basically on the increment of pig weight. Saccharomyces was tested with pigs at 
this final stage; in 2017, Liu and collaborators [50] administrated, to 100 pigs, S. cere-
visiae with B. subtilis, strain not indicated, for 42 days. The probiotics increased the 
daily feed intake up to 40 g/day, and consequently the animals daily weight gain was 
also increased by 57.5 g per day. Later, Liu et al. [6] included in the probiotic mixture 
L. acidophilus, and this work was conducted with 150 pigs, and the administration 
of supplementation was for 70 days. In this case, the incremented in the animal daily 
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weight gain was lower than in 2017, i.e. 28 g/day. This may be due to a lower duration 
of the treatment or to the strain combination. So, other studies should be developed 
to confirm these results; however, as none of the studies indicate the strain, data can-
not be compared so easily and conclusion cannot be made.

5. Conclusions

In general, all the studies included in this chapter show good results in terms of 
weight gain, daily intake, reduction of infection, reduction of illness severity, etc. 
However, in most cases, the studies cannot be compared since they use different 
strains or combination of probiotics. Since beneficial effects of probiotics are strain-
dependent, it is important to highlight that in most of the studies conducted with 
probiotics, the strain or strains used are not indicated. Therefore, although the use of 
probiotics seems to be an interesting alternative to the use of antibiotics as prophylac-
tic, more studies and research with solid results which indicate the dose, strain/s, age 
and health status of animals, type of feed, feed composition, administration mode, 
duration of treatment period are required. Well-defined studies must be carried out 
to really determine which strain/strains are effective for a specific objective (diarrhea 
prevention, increase in weight gain, respiratory pathologies, etc).

© 2022 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
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