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ABSTRACT

This work aimed to study the probiotics associatioti44 piglets from birth to 62 days old. In laiita, the design
was completely randomized with two treatments, ATinL of distilled water and ProbA, 5g in 15 midistilled
water, both orally, and in the nursery in randondizglock design, with 2x3 factorial arrangement @atments,
ProbA ProbB: 30g/ton of ProbB in the ration; CTLd&B: 30g/ton of ProbB in the ration; ProbA ProbATIC
CTL; ProbA CHA (challenged); CTL CHA. At 35 daysage the animal of the nursery were inoculated with
Salmonella typhimurium orally. There was no effe#fcthe parameters evaluated during the maternlty nursery,
the feed conversion was favorable to the ProbAthtnevaluation of fecal score, the challenged grbapg more
diarrhea and increased elimination of §phimurium Results showed the positive action of probiotidgen
applied at birth by the direct influence on thenfiation of the intestinal microbiota.

Key words: Bacillus subtilis, Bifidobacterium pseudolongumctabacillus reuteri Challenge. Piglets

INTRODUCTION international market, placed among the countries
that have a steady growth in pork production and
As the world population grows, greater is theexportation, with the constant search for new
demand of the food of animal origin, which ismarkets such as the European Union, Japan, china
affecting the production system as a whole. In thignd South Korea (Abipecs 2011).
context, the social, environmental and foodThe indiscriminate use of growth promoters
security aspects should be considered. Particular(pntibiotics and chemotherapy) used in pig
in swine production, the international trade is ofarming has been questioned by providing the
5.4 million tons of meat and generates an annu@ossible selection of resistant strains, toxicity o
revenue of 11.9 bilion dollars. The mainallergies in humans (Palermo 2006). Despite the
importing countries are Japan, Russia, Mexicoproven capacity to improve the performance, when
South Korea and Hong Kong (Abipecs 2009)used in sub-therapeutic doses as micro ingredients
Brazil occupies a prominent position in thein the diets, the addition of antibiotics, as growt
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promoter in the rations, was banned by thether 72 piglets were orally administered 1 mL of
European Union countries since 2006 (Brugalldistilled water. At 21 days of age, the same
2003); it can only be used therapeutically, byprocedure was performed, in which the same dose
veterinarian's prescription. These prohibitions ledf the two treatments was administered to the
serious economic consequences in the productiguiglets.
chain of the swine meat (Butolo 1999). The variables analyzed in the phase of maternity
The animal production, in face of the increasingvere: average weight (AW) in kilograms (kg) at
demands, has been adapting and creatirigrth, 7, 14 and 21 days of age and average daily
substitution possibilities of the antimicrobial byweight gain (ADWG), in kg/animal /day, of the
others feed additives such as the prebioticdirth to 7days, 8 to 14 days and 15 to 21 days old.
probiotics, symbiotics, organic acids and vegetablln the nursery, the experimental design was
extracts. This area of study has received increaseandomized blocks according to the weight of the
attention by the researchers, with the need ainimals where the animals were considered: heavy
further clarification on the effects of thesewith 8.0-9.0 kg; medium with 6.0-7.9 kg and light
alternative products on the cost and productiowith 5.0 to 5.9 kg, with a 2x3 factorial
performance. arrangement of treatments, the experimental unit
Therefore, this study aimed to elucidate the effectconsidered was the stall with three animals,
and actions of the association of probioticonstituting eight replicates per treatment.
containingLactobacillus reuteri Bifidobacterium The 144 piglets of the maternity were divided in
pseudolongunand Bacillus subtilis added to the two treatments ProbA and Control and distributed
diet of piglets in the lactation and nursery. Thanto three nursery ward, thus forming six
performance, fecal score and sanitary aspects wedreatments: Wardl: Probiotic A Probiotic B
evaluated in relation at the challenge programme(@ProbA ProbB) and Control Probiotic B (CTL
with Salmonella typhimurium ProbB); Ward 2: Probiotic A Probiotic A (ProbA

ProbA) and Control Control (CTL CTL); Ward 3:

Probiotic A Challenged (ProbA CHA) and control
MATERIALS AND METHODS challenge (CTL CHA) (Tablel).

In the nursery, pre-initial rations were provided
One hundred forty hybrid piglets of the lactation t (21 to 33 days old); initial 1 (34 to 54 days old)
nursery were used, from the Swine Researchnd initial 2 (55 to 62 days of age) (Table 2).
Laboratory (SRL), Faculty of Veterinary Medicine Water and ration were provided ad libitum. The
and Animal Science, University of Sdo PauloProbiotic B (ProbB) used was a commercial
(FMVZ-USP), Pirassununga Campus. product composed bBacillus subtilis(1.0 x 16°
During the maternity, a completely randomizedCFU/g) and added in the ration at amount of
design composed by two treatments, Probiotic 80g/ton of ration.
(ProbA) and Control, was used where theTwelve hours before the challenge programmed by
experimental unit was the stall. The distributidn othe oral inoculation witfSalmonella typhimurium
the treatments was intercalated within eacln the concentration of 1.0x10 CFU/mL
maternity ward, where the probiotic (ProbA) was(LSH90/05), the same piglets of the group ProbA
provided to the piglets before of the colostrumand CTL in the maternity received the probiotic
feeding. The same procedure was performed witbrally and distilled water at the same dose at the
the control (CTL) treatment, intercalating itselfbirth. The challenge was performed till 35 days of
thus with the Probiotic A treatment. This adequacwge. The challenged piglets remained isolated from
aimed to standardize the treatments in theéne others. The fecal material was collected
maternity ward. through the rectal swabs in the DO: day of
The probiotic (ProbA) used was a commercialnoculation (35 days); D7: 7 days after the
product in powder form composed byinoculation (42 days) and D14: 14 days after the
Lactobacillus reuteri (1.5x 10 CFU/g) and inoculation (56 days), for the isolation of
Bifidobacterium pseudolongufi.5x 16 CFU /g) S.typhimurium.
and the control (CTL) treatment received distilledThe performance variables analyzed were average
water. At birth, 72 piglets were orally weight (AW) to 34 (Period 1), 47 (Period 2), 54
administrated the probiotic mixing the contents o{Period 3), 62 (Period 4) days of age. The ranges
the envelope of 5g in 15 mL of distilled water theof average daily feed intake (ADFI) in
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kg/animal/day, average daily weight gainclassified as: 1 = solid feces - normal; 2 = creamy
(ADWG) in kg/animal/day and feed conversionfeces - moderate diarrhea and 3 = liquid feces -
(FC) considered were from 21 to 33 days (Periodevere diarrhea. The periods analyzed were: 34°
1), 34 to 47 days (Period 2), 48 to 54 days (Perio24 h before the challenge), 364 h after the

3), 55 to 62 days (Period 4) and during the totathallenge), 38 day (48 h after the challenge),
period, respectively. week 2 (from 39 to 48 days), week 3 (from 49 to
In the nursery phase, from 21 to 62 days of ag&5 days) and week 4 (from 56 to 62 days), similar
consistency of feces was observed daily antb the study performed by Wang et at. (2009).

Table 1— Description of treatments in the maternity andsery.

Maternity
Prob A CTL
72 piglets 72 piglets
Nursery
Room 1 Room 2 Room 3
ProbA CTL ProbA CTL ProbA CTL
ProbB ProbB ProbA CTL CHA CHA

24 piglets that 24 piglets that not 24 piglets that 24 piglets that not 24 piglets that 24 piglets that not
received ProbA received ProbA received ProbA received ProbA in received ProbA received ProbA
in the maternity  in maternity in the maternity  the maternity in maternity in maternity

Table 2 -Composition in kilograms of the experimental diedsninistered during the nursery period.
Experimental Diet

Ingredients (kg)

Pre-initial Initial | Initial 1
Soybean meal 333.32 333.80 328.00
Biscuit meal 120.00 60.00 -
Ground corn - 598.00
Corn meal 428.64 533.52 -
Whey 40.00 10.00 -
Dicalcium phosphate 16.00 15.00 18.50
Calcitic limestone - 5.40 7.00
Lactose 12.00 4.00 -
Sugar 30.00 30.00 40.00
Sodium chloride 3.20 2.60 6.00
Lysine 2.80 1.40
Methionine 3.60 1.00 -
Phytase 0.12 0.06 -
Choline 0.32 0.22 -
Palatability 8.00 1.00 -
Vitamin premix 2.00 1.00 1.00
Mineral premix - 1.00 1.50
Total (kg) 1000 1000 1000

Nutritional Composition

Dry matter (%) 89.66 89.62 90.21
Gross Energy (cal/g) 4341 4303 4282
Crude Protein (%) 21.62 22.46 21.94
Crude fiber (%) 3.55 3.38 5.07
Mineral matter (%) 5.26 6.19 7.41
Calcium (%) 0.58 0.93 0.94
Phosphorus (%) 0.52 0.67 0.62
Ether extract (%) 2.68 2.68 3.13

Data were analyzed using the computer prograr®008), and previously verified the normality of the
Statistical Analysis System (SAS Institute Inc.residuals by the Shapiro-Wilk test (PROC
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UNIVARIATE). The data on the performance, 3). At 33 days, significant effect was observed in
culture and identification dB.typhimuriumin the C4 contrast (p = 0.0203).

feces were subjected to the analysis of variande the group that received ProbA associated with
which separated as sources of variation the effetrobB, the average weight was higher when
of block and treatment effect, and also added theompared to non-association of the two probiotics
factor repeated measures on time, relative t{Fig. 1a). At 54 days, there was a significant effe
different periods of development of the animalsin C2 contrast (p = 0.0484) where the group that
This analysis was performed using the MIXEDreceived the ProbB had lower average weight
procedure of SAS. The analysis for the time wa$l7.52 kg) compared to the treatments that not
only performed when the interactions between theeceived (19.03 kg) (Table 3). During the same
effect of time and treatment effect wereperiod, there was a significant effect in C4 (p =
significant. Independent of the data studied withirD.0210). There was interaction between the
each time or not, the treatments were thadministrations or not of ProbA and addition or
decomposed by the use of orthogonal contrasts. not of ProbB, where the non-association of both
Contrast 1 (C1) - effect of the administration ofthe probiotics resulted in higher weight (Fig. 1b).
ProbA versus no administration of ProbA. At 62 days, there was significant change in C2
Contrast 2 (C2) - effect of the addition of ProbBcontrast (p = 0.0049), showing that the group
versus non ProbB administration in ration. ProbB (21.68 kg) presented a lower value
Contrast 3 (C3) - effect of Challenge (CHA)compared to other treatments which did not
versus Control (CTL). receive Prob B (23.78 kg) (Table 3).

Contrast 4 (C4) - interaction of the administrationn relation to average daily feed intake (ADFI)
of probiotic ProbA with the addition of ProbB in (Table 4) significant effect of the interaction was

ration. observed between the time and treatment (p =
Contrast 5 (C5) - interaction of the administratiorD.0098). In the period from 21 to 33 days, there
of ProbA with the Challenge. was significant effect in C4 contrast (p = 0.0281),

The feces score data were subjected to the analysisd the treatment ProbB associated with ProbA
of variance by the GLM procedure and the effechad the higher intake in relation to other
of treatment was separated by the Tukey test. Theeatments (Fig. 1c). By analyzing the period from
effects were considered significant at p <0.05. 48 to 54 days, significant effect was observed for
the contrasts, C1 (p = 0.0152) and C3 (p<0.001).
The group that received ProbA (0.960
RESULTS kg/animal/day) had the higher intake in relation to
the treatments that did not receive ProbA (0.848
In the maternity phase, there was no interactioRg/animal/day). The Challenged Treatments
between the time and the Probiotic A and Contra{1.270 kg/animal/day) had higher intake compared
treatments (p>0.05) as the treatment effedio the control group (0.670 kg/ animal/day). There
(p>0.05). Over the period, the average values wekgas significant change in the C1 and C2 contrast,
3.44 kg (Control) and 3.56 kg (ProbA) (not shownduring the period from 55 to 62 days, showing in
data). For the average daily weight gain, there wabke treatments that received ProbA (1.240
interaction between the time and treatment (p kg/animal/day) higher consumption in relation to
0.0318) during O to 7 days of age. The piglets thahe  treatments  without ProbA  (1.161
received Probiotic A had higher average dailykg/animal/day) (p = 0.0345). In the C2 contrast, it
weight gain (0.175 kg/animal/day) when comparedvas observed that the treatments receiving ProbB
to the control (0.159 kg/animal/day). During the(1.089 kg/animal/ day) had lower consumption
other periods, significant effects were not obsérvecompared to the Control (1.240 kg/animal/day) (p
(unpublished data). On average, during the 0.0113) (Table 4).
maternity, the daily weight gain was 0.204There was significant effect of the interaction
kg/animal/day (Control) and 0.212 kg/animal/ daybetween the time and treatment (p = 0.0014) for
(ProbA). average daily weight gain (ADWG) (Table 5).
In the nursery phase, there was a significariburing the period from 34 to 47 days, significant
interaction between the time and treatmengffect in C2 contrast was observed (p = 0.0206)
(p=0.0203) for the variable average weight (Tablevhere the ProbB group (0.338 kg/animal/day) had
lower weight gain compared to other treatments
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that did not receive ProbB (0.422 kg/animal/day)period from 34 to 47 days, where the ProbB group
There was significant change in C2 contrast(1.91) had higher feed conversion than the other
during the period from 55 to 62 days, showingreatments (1.63). During period of 48 to 54 days,
lower average daily weight gain for the ProbBin C3 contrast, the Challenged group (1.80)
group (0.596 kg/ animal/day) compared to otheshowed higher feed conversion compared the
treatments that did not receive the probiotic (0.73control (0.97) (p<0.001). During the period from
kg/animal/day ) (p = 0.0072). 55 to 62 days, there was a significant effect in C4
There was significant effect of the interactioncontrast (p = 0.0012), and the ProbA treatment not
between the time and treatment (p<0.001) (Tablassociated with ProbB showed better feed
6) for feed conversion. There was significantconversion than the other treatments (Fig. 1d).
change in the C2 contrast (p = 0.0356) during
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Figure 1 - Interaction of the average weigh between pratsof and B to 33 (a.) e 54 (b.) days of
age, interaction of the average daily intake betwgmbiotic A and B in the period of 21
to 33 days of age (c.) and interaction of the femaversion between probiotics A and B in
the period of 55 to 62 days of age (d.).

Table 3 —Mean values and coefficients of variation of tleiable average weight (AW), in kilograms, of pigle
between 33 and 62 days of age, and the probabitifieontrasts.

Period Treatments* Contrasts****

(days) ProbA CTL ProbA CTL ProbA CTL Mean CV*** 1 5 3 4 5
ProbB ProbB ProbA CTL CHA CHA

33 9.50 8.88 8.87 9.43 8.99 9.76 9.24 18.17 NSWS* NS** 0.0203 NS**

47 1438 1278 1495 14.3013.60 14.80 14.14 18.22 NS** NS** NS** NS** NS**

54 18,57 16.47 18.29 19.7818.48 18.80 18.40 17.43 NS** 0.0484 NS** 0.0210 NS**

62 2259 20.78 23.92 23.6423.47 23.63 23.01 14.54 NS** 0.0049 NS** NS** NS**

Probability of interaction time and treatment (32D3).* Treatments: ProbA ProbB; CTL ProbB; ProblA; CTL CTL; ProbA CHA;CTL
CHA. **NS: Not significant. *** Coefficient of vartion *** *Contrasts: C1: effect of the administiat of ProbA versus non administration of
ProbA; C2: effect of the addition of ProbB in thietdversus non administration of ProbB in the d@8; effect of Challenge (CHA) versus
Control (CTL); C4: interaction of the administratiof probiotic ProbA with addition of ProbB ingtdiet; C5: interaction of the administration
of ProbA with Challenge (CHA).
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Table 4 - Mean values and coefficients of variation of thariable average daily feed intake (ADFI), in
kilograms/animal/day, of piglets between 21 andlégs of age, and the probabilities of contrasts.
Treatments* Contrasts****

Period
(days) ProbA CTL ProbA CTL ProbA CTL Mean CV** 1 5 3 4 5
ProbB ProbB ProbA CTL CHA CHA

1(21-33) 0.435 0.361 0.360 0.3720.369 0.401 0380 17.87 NS** NS** NS** 0.0281 NS**

2 (34-47) 0.655 0.601 0.674 0.6420.635 0.688 0.650 13.02 NS** NS** NS** NS** NS**
3(48-54) 0.882 0.658 0.701 0.6401.296 1.2450.900 35.68 NS** NS** <0001 NS** NS**
4(55-62) 1.119 1.058 1.305 1.1751.295 1.251 1.200 14.84 0.03450.0113 NS** NS** NS**
Probability of interaction time and treatment (38®8). * Treatments: ProbA ProbB; CTL ProbB; Prab#bA; CTL CTL; ProbA CHA;CTL
CHA. **NS: Not significant. ***Coefficient of varition ****Contrasts: C1: effect of the administraticf ProbA versus non administration of
ProbA; C2: effect of the addition of ProbB in thietdversus non administration of ProbB in the d@8; effect of Challenge (CHA) versus
Control (CTL); C4: interaction of the administratiof probiotic ProbA with addition of ProbB in tliget; C5: interaction of the administration
of ProbA with Challenge (CHA).

Table 5 - Mean values and coefficients of variation of thariable average daily weight gain (ADWG), in
kilograms/animal/day, of piglets between 21 andlégs of age, and the probabilities of contrasts.

. Treatments* Contrasts****
Period

(days) ProbA CTL ProbA CTL ProbA CTL Mean CV#***
ProbB ProbB ProbA CTL CHA CHA

1(21-33) 0.296 0.294 0.274 0.2850.282 0.298 0.288 18.49 NS** NS** NS** NS* NS**
2(34-47) 0376 0.299 0.469 0.3750.354 0.389 0.377 29.10 NS** 0.0206 NS** NS** NS**
3(48-54) 0.699 0.618 0.661 0.7290.812 0.667 0.698 22.84 NS** NS** NS** NS* NS**

4 (55-62) 0.575 0.616 0.804 0.6560.715 0.690 0.676 23.02 NS** 0.0072 NS** NS** NS**

Probability of interaction time and treatment (384). * Treatments: ProbA ProbB; CTL ProbB; Prab#bA; CTL CTL; ProbA CHA;CTL
CHA. **NS: Not significant. ***Coefficient of varition *** *Contrasts: C1: effect of the administrati of ProbA versus non administration of
ProbA; C2: effect of the addition of ProbB in thietdversus non administration of ProbB in the d&8; effect of Challenge (CHA) versus
Control (CTL); C4: interaction of the administratiof probiotic ProbA with addition of ProbB in tliet; C5: interaction of the administration
of ProbA with Challenge (CHA).

1 2 3 4 5

Table 6 - Mean values and coefficients of variation of tlagiable feed conversion (FC) of piglets betweeragd
62 days of age, and the probabilities of contrasts.

. Treatments* Contrasts****
Period

(days) ProbA CTL ProbA CTL ProbA CTL Mean CV™
ProbB ProbB ProbA CTL CHA CHA

1(21-33) 1.37 1.24 132 132 130 136 132 840 NSNS*™ NS* NS** NS**
2(34-47) 177 2.06 151 176 185 1.68 1.77 20.69 NSI0356 NS* NS**  NS**

3(48-54) 1.33 1.07 1.11 083 1.74 187 133 37.83 NSNS*™ <0001 NS*  NS**

4 (55-62) 2.00 1.66 151 184 182 182 1.78 1586 NSNS*™ NS** 0.0012 NS**

Probability of interaction time and treatment (B3@D1). * Treatments: ProbA ProbB; CTL ProbB; Prab#bA; CTL CTL; ProbA CHA;CTL
CHA. **NS: Not significant. ***Coefficient of varigion *** *Contrasts: C1: effect of the administrati of ProbA versus non administration of
ProbA; C2: effect of the addition of ProbB in thietdversus non administration of ProbB in the d&8; effect of Challenge (CHA) versus
Control (CTL); C4: interaction of the administratiof probiotic ProbA with addition of ProbB in tliget; C5: interaction of the administration
of ProbA with Challenge (CHA).

1 2 3 4 5

The animals of the programmed challenge showedteraction between additive and room (p> 0.05).
normal feces in days 36 and 34 before thén relation to week 2, the animals of the room 1,
challenge. At 38 day, and 48 h after thecreamy feces, and room 3, liquid feces, had scores
inoculation with S. typhimurium there was no higher than the room 2 (p <0.001). In week 3 and
interaction between the treatments additive and, the score of feces for room 3, liquid feces, was
room (p>0.05), however it has effect of challengénigher compared to rooms 1 and 2, creamy feces
treatment (p = 0.0172), with high scores. In then both, which did not differ (p <0.05) (Table 7).
evaluation during three weeks there was not
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For the variable frequency of the presence ofeceived the programmed challenge a higher
S.typhimurium at 42 and 56 days, significant frequency of presence of the bacteria in relation t
difference in C3 contrast was observed (p=0.0008ontrol group (Table 8).

and p=0.0069, respectively), in the treatments that

Table 7 —Means values and standard deviation of fecal szbpéglets in different periods.

Room 1 Room 2 Room 3 il o
Period (days) ProbA** CTL** ProbA** CTL** ProbA** CTL** R* A AR
ProbB ProbB ProbA CTL CHA CHA

34° 250+0.71 1.00+t0 1.00x0 1,00+0 1.13+0.333+0.35 __. ..,
Mean* NS* NS** NS** NS NS NS
36° 2.00%0.76 2.13+099 2.13+0.83 2.25+0.89 ®&B83 2384074 o\ \owr Ngoor
Mean* NS** NS** NS**
38 1 1.75+1.04 2;50¢ 0.93 1.75+0.46 1.50%0838+0.74 2.38%0.74 ) 1 s \cix  Ngror
Mean 2.128 1.62% 2.37%
Week 2(39-48)2.43 + 0.34 2.53 +0.342.00 #0.31 1.98+0.57 2.78+0.21 2.77 +0.24

<0001 NS** NS***
Mean' 2.484° 1.992° 2.773°
Week 3(49-55)2.34 + 0.35 2.48 +0.27 2.22+0.41 2.23+0.60 28129 2.92 +0.13
Mean 2.414 2.226° 2.867° <0001 NS™* NS
Week 4(56-62)1.66 + 0.41 1.70+0.28.55+0.30 1.38+0.42 2.07+0.56 2.02%0.39 1 1 \gomr gt
Mean* 1.678° 1.464° 2.044

Means followed of different letters in the same rdiffer by Tukey test (p<0.05).Classification: 1elid tool — normal; 2= creamy stool —
moderate diarrhea and 3= liquid stool — severerfitiar Mear’s means obtained by different additives. * R: Roof; Additive; A*R:
Additive*Room. **Treatments: ProbA ProbB; CTL PropBrobA ProbA; CTL CTL; ProbA CHA; CTL CHA. **NSnot significant. ****P:
probabilities.

Table 8 —Means values and coefficients of variation of ¥heable culture and identification &monella typhimuriurm the
feces at percentage (%) in various periods andaibty of contrasts.

Age Treatments* Contrasts****
(days) ProbA CTL ProbA CTL ProbA CTL Mean CV***

ProbB ProbB ProbA CTL CHA CHA 1 2 3 4 5
35 0 2 2 0 0 1 0.09 0 NS**NS** NS** NS** NS**
42 18 28 19 9 46 76 0.33 150.3 NS*NS** 0.0003 NS** NS**
56 32 34 26 25 63 65 041 121.2 NS*WS** 0.0069 NS** NS**

Probability of interaction time and treatment (@L2). * Treatments: ProbA ProbB; CTL ProbB; Prab#bA; CTL CTL; ProbA CHA;CTL
CHA. **NS: Not significant. ***Coefficient of varition. *** *Contrasts: C1: effect of the administian of ProbA versus non administration of
ProbA; C2: effect of the addition of ProbB in thietdversus non administration of ProbB in the d@8; effect of Challenge (CHA) versus
Control (CTL); C4: interaction of the administratiof probiotic ProbA with addition of ProbB in tliget; C5: interaction of the administration
of ProbA with Challenge (CHA).

DISCUSSION farm where the study was conducted. Abe et al.
(1995) usedB. pseudolongumand L. acidophilus
Results of this study showed that the response @f probiotics in piglets during suckling and nuyser
the piglets during the nursery phase was o#nd found weight gain during suckling.
somehow positive. There was a significant effecThese results suggested that the administration of
of the administration of the ProbA in the averagerobiotics, soon after birth could be effective,
daily weight gain. Correa (2010) conducted &since the gut at birth may already be colonized and
study on the commercial farm with thethe probiotic bacteria acted avoiding that the
administration ofL. reuteri (1.5x10 CFU/g) and pathogenic colonized the intestinal mucosa and the
B. pseudolongun(l.5x10 CFU/ g) orally before result of this action was reflected in a better
the ingestion of colostrum. There was noabsorption nutrients and immunoglobulins of the
significant effect on the average weight andcolostrum, enabling better viability of the piglet,
average daily weight gain. These results occurreand minor loss of piglets, particularly in its firs
probably, due to the good sanitary status of thdays of life (Abrahao et al. 2004).
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Similar the nursery period at 33 days, thdinishing period demonstrate the potential of these
interaction of the administration of ProbA andadditives that could be used in the market.

ProbB showed the positive variable averagén relation to the effects of the programmed
weight. This was probably due the presence athallenge, it was observed that the average daily
both the bacteria which complemented thentake was influenced, as the consumption of the
intestinal microbiota positively in the piglets. challenged animals was higher in subsequent
However, at 54 days and in others, there was nweeks to challenge. This might have occurred by
interaction, suggesting that during the bacteriaeducing the consumption in the early days of
presented a positive impact in the microbiota, angost-challenge, and followed by a gradual increase
afterwards a symbiotic that did not affect theto compensate for the days post-challenge.
weight. Loughmiller et al. (2007) report that there was a
In nursery phase, for intake during the first weelconsumption concentrated in the first three days
of 21 to 34 days, there was an increase of thigost-challenge, followed by a gradual increase that
variable with the association of the two probiotictried to compensate the consumption. This study
In relationship to feed conversion, the associationonducted investigations of weekly intake, which
interaction showed unfavorable result. Thesevas differently from those of Balaji et al. (2000)
findings were contrary to those reported by Budifi@and Turner et al. (2002) who performed the
et al. (2006), in which the animals receiving themeasurements daily post-challenge. This could
probiotic treatment containirig. licheniformisand have revealed a decrease in consumption after the
B. subtillis principally, had lower average daily challenge. Opposite results found by Bruno (2008)
intake of feed compared to the control treatmeréind Parazzi (2010) demonstrated no influence of
with basal diet, and feed conversion was nothe challenge in the intake, which might be due to
influenced. the dose ofS. typhimurium(1.0x16 CFU) they

In the final period of nursery, from 55 to 62 daysused, a lower concentration of inoculation that was
better feed conversion was observed in the Probésed in this study, and it could be a factor thay m
group. These results suggested that the animalsfavorably the detection of possible differences
receiving the ProbA in the maternity and 12 hamong the studies.

before the programmed challenge was in @ssociating the performance results with the
favorable state with the microbiota alreadyclinical (score of feces) and sanitary (elimination
established and stable. Silva et al. (2006) wheof S.typhimuriurh characteristics, can be inferred
using probiotic composed byPediococcus that at the treatments ProbA CHA e CTL CHA,
acidilactici with or without B. subtilis also the weight was influenced by the higher frequency
observed better feed conversion compared to thef pasty and liquid feces, compared to other
control group, but found no differences in the finatreatments. The higher frequency of pasty and
weight, daily weight gain and daily feed intake. liquid feces score carry a degree of dehydration
Despite the results with probiotics have beemnd negative consequences, such as loss of weight
analyzed the highly variable, Steward and Chess@and a decrease at the piglets immunity. This fact
(1993) literature studies using different types oprovides the action of pathogens that cause
probiotics and concluded that on average, therdifferent degrees of intestinal mucosa
was an increase of 4.8% in average daily weighibflammation, which could lead to a lower nutrient
gain of piglets in the initial phase. absorption that would slow the piglets growth and
Studies performed by Bruno (2008) and Parazaievelopment (Etheridge et al. 1984; Nabuurs et al.
(2010) showed that the performance of the animalk993).

treated with the vegetable extract and probioticsThe treatments challenged, although they have
respectively, in the nursery period were lower tdigher frequency of days with diarrhea showed
the treatment containing antimicrobial, but theequivalent performance to others. These results
same did not occur for the period of growing andguggest that some factors might have contributed
finishing, where the treatments became similarto the improvement of performance, such as
Therefore, it is possible that the probiotics shdwelowest dose of the inoculated agent, high health
action in medium and long-term in thestatus of the farm, for this to be an experimental
performance compared to antimicrobials. Thesérm, and a lesser degree of inflammation of the
studies showed that the probiotic with or withoutntestinal mucosa post-challenge.

other parameters should extend to the growing and
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Kyriakis et al. (1999) conducted a study with theTherefore, aspects that require further
bacteriaB. licheniformisandB. toyoiand observed investigation to better clarify the actions of
lower incidence of diarrhea in relation to theprobiotics, as they suggest the ability of these
control treatment. Similarly, Huyanate et al.products to improve the animal performance
(2006) found that animals that received treatmerthrough modifications and stabilization in the
with bacteria and probiotic yeasts in high dosemtestinal microbiota in a given period of time.

also have lower incidence of diarrhea. On the othdduring In the suckling phase, treatment with
hand, other authors did not find the same answerBrobA presented a viable alternative for the use of
Budifio et al. (2006), did not observe differences i probiotics for differential gain obtained mainly in
the incidence of diarrhea in piglets who receivedhe first week of life of the piglets.

B. licheniformis andB. subtilis in the same way The performance of the animals who received the
that Santos et al. (1998) did not observéProbA during the nursery was significantly better
differences in the incidence of diarrhea when thegompared to other treatments, which indicates that
administered.actobacillus sp probiotics could be a satisfactory alternative.
Therefore, the results in the literature areThe performance of animals in the nursery was
controversial with respect to that variable,influenced against challenge witlsalmonella
suggesting that differences found may be related tgphimurium held to 35 days old. The challenge
different types of probiotic bacteria, the dosafe oscheduled reproduced a distinct condition existing
the same, the amount of viable esporulo, besidés the experimentations environment, bringing a
the sanitary condition. positive aspect of the experimental model.
Regarding the elimination d. typhimuriumwas
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