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& 1. A ARERFIEFKF(IREM, %)
Table 1. Composition and nutrient level of the basal
diet (as - fed basis, %)

Ingredients Content | Nutrient level” Content
Corn 6180 | e g 1382
Soybean meal 16.00 Crude protein 19.96
el 630 | Calcium 0.78
Whey powder 5.00 Phosphorus 0.58
Soybean oil 3.00 L-lysine 1.36
Fish meal 4.00 DL-methionine 0.43
Zeolite powder 0.90 L-threonine 0.90
Ca(HCO3) , 1.20

CaCO; 0.60

Premix 1.20

*: the premix provided as the total ration per kilo: VD5 386 IU,
VA 3086 IU, VE 15.4 1U, VK; 2.3 mg, VB, 3.9 mg, D-calcium
pantothenate 15.4 mg, nicotinic acid 23 mg, choline 500 mg,
VB, 0.016 mg; Cu (Gly-Cu, 21%) 17 mg, Fe (Gly-Fe 14%) 133
mg, Zn (Met-Zn 17.5%) 133 mg, Mn (Gly-Mn 22%) 33.3 mg, I
(Ca(103),) 0.83 mg, choline chloride (50%) 1000 mg, anti-
mildew agent 500 mg, antioxidant 200 mg, sweetener 400 mg,
flavor 600 mg, salt 1.3 g, propanoic acid 2 g, lysine-HCI1 2.7 g,
methionine 660 mg, threonine 440 mg. “: nutrient level was
calculated values.

BRF L N VR SR RTINS A e
17 TR AL RACRFBHE AR A A A PR 7)o
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f£, HITDNA$EHL,
1.3 BB BEDNAKIIREA16S rRNAZEH
R By
BREE AR U8 P 25 ) B DNAM, FRER0.3 ¢
RIS B EBERESL, A 2 mL 0.1 mol/L#§z$h5%
Wi (BT 48.0 g NaCl, 0.1998 g KCl, 0.2 g
KH,PO,#12.9 g Na,HPO,, #ZpHH7.4)RTElR
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1.4 ZRPEEBREBER vk K Bl 4T

FH 8% 5 PN s I Jie 5 e CHC rh I s B e 5 — N
ML L9129 37.5:1.0), BRER W B E M35 %
50%EATPCR ™4 (1) A8 PEAS 5 45 2 FL Yk (Denature
gradient gel electrophoresis, DGGE) (Dcode
DGGEA %, Bio-Rad), 1200 VHLJE T HL ik
10 min, F5F85 VIEIk12-16 h, 45505 U SRR
PEAT Y PRAR Y€t , GS-800K B H A% i {6 5E
2 JE B . T B B3 (Molecular
analyst, Bio-Rad)/MTDGGERIEZHEN:, A
ARXNK: P=ny/H, HbP: H—ME(DGGERIE
o — S TERE AR TP I A SR, ny: BEREHN
2k TR, H: TR R A A
1.5 E&EHRHTER (Short chain fatty acids) ¥l E
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Figure 1. DGGE profiles (A) and diversity index (B) of bacterial community from the ileum contents of piglets
before and after weaning. C: control group; LP: Lactobacillus plantarum treatment; LC: Lactobacillus casei
treatment; 1, 2, 3: 3 replicates; M: Marker, known bacteria.
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Figure 2. DGGE profiles(A) and diversity index(B) of bacterial community from the colon contents of piglets before
and after weaning. C: control group; LP: Lactobacillus plantarum treatment; LC: Lactobacillus casei treatment; 1, 2,
3: 3 replicates; M: known bacteria.
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BERCE, W5 45 R 5 2 PR T . &b
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LCZH 71 i £ BE Hh LR AR SCF As vk i I I v T
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BUERE S SCFASYRFE 3 Wil i 9 J] [l fizg £ JBE v 4%
SCFAYS BSCFAsY B34 1] 22 &7 ¥ A b 3%
(P>0.05), LPFILCHIZ: M B BE L TR FIELSCFAsH
JF 5 T MR ZH (P<0.05), TNERANT PR RE34H
] 22 5 A 1.3 (P>0.05), LB 2 A [] A 4% A
DR PR AT IR, X AT i SCFA ™ AR RE T 1Y
SRR Wk N, EXF 25 I 2R 7R A RN
SCFAsHR BEATTA e A H]
2.4 LPHILCXIHE EHEE KN

H1¢ 3, WBTI% i 4 SR AR PR L P RTLC R 52 i) W 47
B 5 Wz RS s SR A (P>0.05), H i 2 4R
e 1 BT I LR AT T AU AT AL, LCR
AR T Il KT w5k W53 d, LPHILCA
[ g 235 B L R PR 502 5 v 10 IR ZHL(P<0.05)
LCHL 25 I WL AT 45 . 35 v T X R AL P,
32H Z [A] [l g FNZS i KA T A 22 575 Tl

% 2. HI R TE I E X F1E R BESCFAsK E B2 (mmol/L)

Table 2. Effects of Lactobacillus plantarum and Lactobacillus casei on SCFAs concentration in the gut digesta

(mmol/L)
Ileum Colon
Age/d Groups
Acetate  Propionate Butyrate Total SCFAs Acetate ~ Propionate Butyrate Total SCFAs

21 Control group  2.30b 041b 0.17b 298¢ 9.03b 281c 2.52b 15.87 ¢
LP treatment 2.79b 1.04 a 0.40 a 395b 12.54ab 3970 437a 21.18b
LC treatment 3.88a 1.04a 0.50 a 551a 16.62a  54la 4.08 a 26.56 a
SEM 0.56 0.11 0.05 0.38 222 1.09 1.31 3.68

24 Control group  2.54b 0.43 0.18 3.99b 1397b 551 3.02 22.41
LP treatment 326ab 042 0.35 5.17 ab 16.56ab  5.67 421 24.14
LC treatment  4.03 a 0.75 0.36 6.09 a 17.22 a 5.77 3.85 26.48
SEM 0.26 0.13 0.11 0.13 0.62 1.24 1.31 3.14

35 Control group ~ 4.65 1.34 0.37 6.89 2323b 831 5.93 33.70b
LP treatment 5.29 1.36 0.69 6.44 3045a 933 6.81 43.58a
LC treatment  5.51 1.52 0.58 6.71 31.90a 833 6.34 43.15a
SEM 0.24 0.11 0.06 0.37 1.48 0.46 1.20 3.65

a, b means within different treatments having a different superscript letter differ significantly (P<0.05).
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R3. EYFAAEMTEIATENHE R ERFHENF M [Lg (copies/giE E))
Table 3. Effects of Lactobacillus plantarum and Lactobacillus casei on quantity of microbial populations in the gut
digesta [Lg (copies/g wet weight)]

Ileum Colon
Age/d groups Total Lactobacillus  Bifidobacteria . Total Lactobacillus  Bifidobacteria .
. E. coli . E. coli
bacteria Spp. spp. bacteria spp spp.

21 Control group ~ 9.13 5120 48D 698a 10.03 536b 5.03b 6.45

LP treatment 9.32 6.34a 5.4 ab 6.01b 10.45 6.78 a 5.68 ab 6.34

LC treatment 9.01 6.02 a 56a 6.13b  10.21 6.94 a 6.23 a 6.22

SEM 0.11 0.21 0.23 0.29 0.30 0.21 0.41 0.12

24 Control group  9.03 4990 4.78 7.23 9.85 5.19b 4.79b 7.35

LP treatment 9.11 5.78 ab 5.26 7.31 10.14 632a 5.02b 7.22

LC treatment 8.78 5.96 a 5.11 7.45 10.02 6.48 a 5.89a 7.11

SEM 0.15 0.36 0.62 0.45 0.11 0.46 0.85 0.51

35  Control group  9.10 521b 4.98 6.22 10.12 533b 5.13b 6.24

LP treatment 9.16 6.28 a 5.54 6.34 10.38 6.81a 5.79 ab 6.55

LC treatment 9.03 6.13 a 5.56 6.88 10.22 7.01a 6.17 a 6.34

SEM 0.23 0.36 0.65 0.51 0.24 0.42 0.76 0.46

a, b: means within different treatments having a different superscript letter differ significantly (P<0.05).
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Figure 3. Correlation of the growth performance and villus height, SCFA concentrations and microbial populations in

piglets gut before (A) and after (B) weaning.
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Feeding Lactobacillus plantarum and Lactobacillus casei
increased microbial diversity and short chain fatty acids production
in the gut-intestinal tract of weaning piglets

Xiuying Zhao, Yihan Xian, Chenbo Li, Chao Wang, Defu Yu, Weiyun Zhu,
. ¥
Suqin Hang
Laboratory of Gastrointestinal Microbiology, Nanjing Agricultural University, Nanjing 210095, Jiangsu Province, China

Abstract: [Objective] The objective of the study was to study the effects of Lactobacillus plantarum and
Lactobacillus casei on the changes in composition and quantity of microbial populations and the concentrations of
short chain fatty acids in the gut digesta of piglets before and after weaning, to explore the mechanisms of the tested
two strains to relieve weaning stress. [Methods] Fifteen litters of piglets (DurocxYorkshirexLandrace) at the age of 7
days were randomly allocated to 3 groups (5 each), including the control group with an oral administration of saline,
LP group with L. plantarum and and LC group, with L. casei. On day 21, 24 and 35, the piglets were slaughtered, and
the ileum and colon digesta were analyzed for microbial populations and short chain fatty acids. [Results] In the ileum
and colon, the test strains significantly increased the microbial diversity (P<0.05), promoted the growth of
Lactobacilli spp. and Bifidobacteria spp. after 2 weeks of post-weaning. The two test strains increased the
concentration of acetate, propionate, butyrate and total short chain fatty acids both in ileum and colon before weaning,
and the concentration of acetate, total short chain fatty acids after weaning. Correlation analysis showed that the
decreased diarrhea rate before weaning in the LP and LC groups was significant associated with the increased short
chain fatty acids concentration and total bacteria of ileum and colon, the increased height of the ileum villi. The
improved average daily gain presented a correlation with the increased concentration of acetate and total short chain
fatty acids of colon. [Conclusion] The findings imply that the tested strains are contribute to increase the microbial
diversity, the quantities of beneficial bacteria and the production of short chain fatty acids in the gut intestinal tract of
weaning piglets.

Keywords: Lactobacillus plantarum, Lactobacillus casei, weaning piglets, intestinal microbiota, short chain fatty
acid, Lactobacillus spp.
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