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Evaluation of Probiotics as an Alternative to Antibiotic on Growth
Performance, Nutrient Digestibility, Occurrence of Diarrhea and Immune
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ABSTRACT

This study was conducted to determine the effects of probiotics supplementation on growth performance, nutrient
digestibility, occurrence of diarrhea and immune response in weaning pigs. Treatments were 1) NC (basal diet), 2)PC
(basal diet+ 0.12% avilamycin) and 3) A (basal diet + 0.2% Aspergillus oryzae), 4) B (basal diet+ 0.2% Lactobacillus casei),
5) C (basal diet+ 0.2% Bacillus subtilis), 6) D (basal diet+ 0.2% Lactobacillus crispatus). A total of 120 pigs (7.16 +0.01
kg average body weight, weaned at 23 =3 days of age) were assigned to 6 treatments, 5 replicates and 4 pigs per pen in
a randomized complete block (RCB) design. During the whole experimental period, body weight (P<0.01), average daily
gain (ADG; P<0.01), and average daily feed intake (ADFI; P<0.05) of treatment PC were higher than other treatments.
However, the probiotics treatments tended to increase ADG and G:F ratio compared to treatment NC. The G:F ratio in
treatment A (Aspergillus oryzae) was similar to treatment PC during the whole experimental period (P<0.05). The
supplementation of probiotics in the diet of weaning pig did not change nutrient digestibility (dry matter, crude protein,
crude fat and ash) and nitrogen retention of weaning pigs. In blood urea nitrogen (BUN) concentration, treatment B had
lower value than other treatments at 2 and 4 weeks (P<0.05). Treatments PC and C tended to decrease diarrhea score than
other treatments (P=0.18). At 3h after lipopolysaccharide (LPS) injection, treatments NC and PC had higher count of CD4"
T-cells than probiotics treatments, and treatment C showed the lowest value (P<0.01). There were no differences on count
of CD8" T-cells and CD4":CD8" ratio among all treatments (P>0.10). These results suggest that the dietary probiotics are
likely able to improve the growth performance, occurrence of diarrhea and immune response although they do not have
similar effects like antibiotics in weaning pigs.
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Table 1. Formulas and chemical compositions of experimental diets

, Phase 1 (0~1 %) Phase I1 (1~37) Phase I1I (3~5 <)
Ingredients D — D — D —
NC PC  Probiotics NC PC  Probiotics NC PC  Probiotics

Corn 41.20 4091 40.71 52.58 52.33 52.04 70.76 70.46 70.28
SBM-44 25.33 25.38 2542 26.51 26.47 26.80 17.62 17.68 17.70
Soy protein-K 12.48 12.48 12.48 7.95 8.00 7.80 8.84 8.84 8.84
DSM 1.40 1.40 1.40 0.00 0.00 0.00 0.00 0.00 0.00
Lactose 16.02 16.02 16.02 9.46 9.46 9.46 0.00 0.00 0.00
Soy oil 0.53 0.65 0.73 0.54 0.66 0.74 0.02 0.14 0.22
MCP 1.18 1.18 1.18 1.16 1.16 1.16 1.00 1.00 1.00
Limestone 1.16 1.16 1.16 1.14 1.14 1.14 1.12 1.12 1.12
L-Lysine HCI1 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.02 0.02
DL-Met 0.08 0.08 0.08 0.04 0.04 0.04 0.00 0.00 0.00
Vit. Mix” 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
Min. Mix” 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Salt 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Zn0O 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Choline-Cl 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Antibiotics” 0.00 0.12 0.00 0.00 0.12 0.00 0.00 0.12 0.00
Probiotics 0.00 0.00 0.20 0.00 0.00 0.20 0.00 0.00 0.20
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Chemical composition”

ME (kcal/kg) 3265.25 3265.35 326534 326575 326591 326583  3265.13 326523 326522
CP (%) 23.00 23.00 23.00 21.00 21.00 21.00 19.00 19.00 19.00
Lys (%) 1.36 1.36 1.36 1.19 1.19 1.19 1.05 1.05 1.05
Met (%) 0.44 0.44 0.44 0.37 0.37 0.37 0.34 0.34 0.34
Ca (%) 0.80 0.80 0.80 0.75 0.75 0.75 0.70 0.70 0.70
Total P (%) 0.65 0.65 0.65 0.63 0.63 0.63 0.60 0.60 0.60

" NC (basal diet), PC (basal + 0.12% avilamycin), Probiotics-A(basal + 0.2% Aspergillus oryzae), B(basal + 0.2% Lactobacillus casei), C
(basal + 0.2% Bacillus subtilis), D (basal + 0.2% Lactobacillus crispatus)

? Provided the following per kilogram of diet: vitamin A, 8,000 IU; vitamin Ds, 1,600 IU; vitaminE, 32 IU; d-biotin, 64 g; riboflavin, 3.2 mg;
calcium pantothenic acid, 8 mg; niacin, 16 mg; vitamin By,, 12 g; vitamin K, 2.4 mg.

* Provided the following per kilogram of diet : Se, 0.1 mg; I, 0.3 mg; Mn, 24.8 mg; Cu'SO4 54.1 mg; Fe, 127.3 mg; Zn, 84.7 mg; Co, 0.3 mg.

 Avilamycin (10 mg/kg) was added for diets.

%) Calculated value.
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Table 3. Effect of probiotics supplementation on nutrient digestibility in weaning pigs”

Criteria NC? PC B C D SEM”
Nutrient digestibility (%)

Dry mater 91.63 91.91 91.26 89.91 92.78 91.56 0.43

Crude protein 88.42 90.70 87.17 86.26 90.56 88.42 0.64

Crude ash 58.74 61.47 58.12 52.21 62.50 58.57 1.79

Crude fat 75.80 76.42 68.33 69.32 75.42 77.14 1.36
Nitrogen retention(g/day)

N-intake 5.58 5.55 5.57 5.58 5.58 5.53 —

N-Feces 0.65 0.52 0.71 0.77 0.53 0.64 0.04

N-urine 1.80 2.08 133 1.43 1.84 1.82 0.08

N-retention” 3.14 2.96 3.53 3.39 3.22 3.0 0.07

" Eighteen piglets were used from an average intial body weight of 9.17+0.1kg
Y NC (basal diet), PC(basal + 0.12% avilamycin), A(basal + 0.2% Aspergillus oryzae), B(basal + 0.2% Lactobacillus casei), C (basal + 0.2%

Bacillus subtilis), D (basal + 0.2% Lactobacillus crispatus)
? Pooled standard error.
» N retention = N intake (g)- Fecal N (g)- Urinary N (g).
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Fig. 1. Effect of probiotics supplementation on blood urea nitrogen (BUN) in weaning pigs(0d : Values within
same rows with different superscript are significantly different(p<0.05)).

4. MA} "= (occurrence of diarrhea) 5. M Ht3 (Immune response)
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Bonomi, 1992; Zani %, 1998). L2t} 2 AdoxE=  H7bfolA CD4™ T-celle] 7} 743k A9 CD8*
AAe] 7 Aa @ el o149l JES Tecelld} CD4™:CD8™2] H]&L F217¢l xfo]7} kA

1

Sol o, offf

71X A k9kom o= Quintero Moreno 5 (1996)2] SHA kok=dl °l= L. rhamnonus, L. acidophilus,
Artel vl FEks Bt Bifidobacterium- lactics®] mouseAls W 77

Table 4. Effect of probiotics supplementation on diarrhea occurrence in weaning pigs

Criteria NC? PC A B C D SEM?
Diarrhea score” 15.8 8.0 14.8 16,5 10.5 15.5 1.15

" Diarrhea score : 0(no occurrence) to 4(diarrhea on all pigs); Data were measured by average total diarrhea score during 13 days of phase I1 (1
to 3 weeks) period.

?'NC (basal diet), PC(basal + 0.12% avilamycin), A(basal + 0.2% Aspergillus oryzae), B(basal + 0.2% Lactobacillus casei), C (basal + 0.2%
Bacillus subtilis), D (basal + 0.2% Lactobacillus crispatus)

? Standard error of means.
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Table 5. Effect of probiotics supplementation on immune response in weaning pigs'’

Criteria NC? PC A B C D SEM”
CD4" T-cell* 1026.7* 1075.7° 906.0" 758.0" 421.0° 758.0° 86.57
CD8" T-cell* 981.7 1089.7 591.3 798.3 1115.0 1284.0 88.36
CD4" : CD§  ratio 1.13 1.11 1.53 1.25 0.38 0.48 0.17

D A total of 24 crossbred pigs was fed from average initial body weight 6.59 +0.11kg
I NC (basal diet), PC(basal + 0.12% avilamycin), A(basal + 0.2% Aspergillus oryzae), B(basal + 0.2% Lactobacillus casei), C (basal + 0.2%

Bacillus subtilis), D (basal + 0.2% Lactobacillus crispatus)

% Standard error of means.
4ab

* Number of T-cell

U o8 W94 Axed= 1Y A= a39E5 BHAAN
CD4™ T-cell®] <=, CD8" T-cell®] <=, CD4":CD8 2] H]
Folle #AAA A &FE Holx] ATt
Perdigén 5 (2001) o] Az}l A3t} o}z Wl H o
gt 7l ga7F FElskAl HEEo] AR FARE, 9]
frARE AbR Wl AtA|e] H7EE S5 WY Aol
9 AYE st 5 S Aojgte oY AT 4

J7F BarE Al 9l

AL o] fAE 12075 o] &3t AAlS]
717} o] FEa AskE, 5
v A, A R, A g3l A= Gkl of
g z2A}EFAT) o]l A= Al Al A A
A 7= A ARE ZIRbe] AA A Aol &
A 7ROyl vls] folAow vl vEbeT
FAA A7 (PC)E AlQstal Hlalalgls well= H]
5 FoARl Aboli= HAYSHA] kAW AtAl H7b
T7F A FHZH(NC)oll vls) dBTA, AR
FaEAA =& AFS BHYom, o= A HUt &
Fell= mAA] FaAwE FAA dAAZA 1 7
A4S 1Bl Aolgtar st 53] AutAl A H7HE
0~5 F2F AbE &S (P<0.05)014 A A7 (PC)
o} H]~6¥ é’%—% Lebdlo], A A A=A ol
M A 7ol 7P =uha A

l:o b

g Nf@ M 57B ol fAES] AbEo] A

& Witk Ay sk, el Geb12

2 % d S99 ATAY At Us F50
1l

Ueld 5 ezt AZET o fAlE Al A
A H7PE AE, 2, 24, 238 AskE
of ougt JF= WAA| ko (P>0.10), EA F
e A HA7EFFAA A H7EEPC)dll vl
=A UEboy dybd 53 HolA = ¥tk ¥
ﬁiEH Ax FrdA= 2772k} 453k A {9
1 #}o]7} YEFRETE (P<0.05). HE3 A4l B H7H+
2 A v dF 24y dAx =71 7)
Al vEbtth A 9 Nis SA Ay A

=

S ofN B
rO

7
2]

P

Values within same rows with different superscript are significantly different (p<0.01)

A7 (PO)OIA AAL A RIE7E {Fo% o8 v
Uebskom, AitAl ¢ HI7bOlA veo® WA
Ebsttl (P=0.18). <] wkS- AE A, CD4™ T-cell 5=
o] A5 A C H7bNA v ATl vls) 7t
2 g YeEbg e (P<0.01), CD8" T-cell 5+¢F CD4" :

CD8" B & Agol wE Azl foldel 7
o7} WAElA GRIT (P0.10). AEALR o fAE

Ak ) AEAle] @7

o=l A T, da

ZAE PF Qa4 A AA BE W WY SE)
—EW%F M 'EE Zkar JARE FAA H7F gl
= VXA Eehar sk 2 AdS Bl o)fAbE

Aol Aol F7ks A diAlARA dA F
& AdaIE = Ao AlsHh

V. AR A

2 AT FEPAES sHE A A
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