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Effects of Lactobacillus casei on the structure of jejunal mucosa
and the level of inflammatory factors in chicks
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(1. College of Veterinary Medicine, China Agricultural University, Beijing 100193, China;
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Abstract In order to study the protective effect of Lactobacillus casei on jejunal mucosal epithelial injury in Salmonella
infected chicks, 450 SPF healthy chicks just hatched were randomly divided into normal control group, Salmonella
group, Lactobacillus casei group, prevention group, treatment group and preventive treatment group, with 5 replicate
in each group and 15 chickens in each replicate. The changes of intestinal mucosal structure and the expression of
inflammatory factors in chicks were detected by HE staining and ELISA. The results showed that: 1) Compared with the
Salmonella group, feeding L. casei could make the columnar cells of intestinal villi arranged orderly and prevent
maintain the integrity of intestinal villi. 2) After feeding L. casei, the levels of IL-17, IFN-y and TNF-« were
significantly decreased (P<C0.05), and the expression of anti-inflammatory factor IL-10 was significantly higher than
that in Salmonella infection group (P<C0.05). In conclusion, feeding L. casei could protect the intestinal health of
chickens, reduce the damage of Salmonella on jejunal mucosa and strengthen the immune function of intestinal tract.
This study provides a theoretical basis for the application of L. casei in the prevention of Salmonella infection in
livestock and poultry.

Keywords Lactobacillus casei; Salmonella pullorum ; chick; inflammatory factors; jejunal mucosa

WeRs H . 2021-02-26

RETH. EEARPFIESH ETH (31772686) ; [H 5 & S B A X150 H (2018 YFD0500606)
B—AEH . THE . . W5 E  E-mail: wqz01232021@163. com

WIREE . D= LRl EENFSIPHLRG Y 5 ML AP 2# 5 E-mail: yunfeima@ cau. edu. cn



5 11 3]

LR A T FLAT BO6F 4 X 25 I 6 I 45 4 B % P PR 7K T B i 143

X 2 — 0 T R 51 R i e BRI
TGRS o VDT R D o 22 IR B PE T, PR 2 b
Y IR R AR LB ) B MBI R X g
Kb AT R AR 28 0 A W i i — 2D i 4 B
YL, SE AT FE H ORI B A R AT B IR XS R
BB DR rhbe A R AR S 25 26 TR I T o — A
P RBEARN . AR —FhRe AR £ iE
e 1) A A R0 W DA sk A FH O B i T
FE 24 i 0 R TR I RS AR THOR S R Y L 4] L 3 i
S5 3 0 0K 0 4 9 J1. T W FLRF I (Lactobacillus
NEERAE 1 58 L 1 Bk J5 RE 78 T8 1k 18 R & A7 15 458 55 A
T FLAT B AL BEiE i TLR4 55 3 B% o 99 i i
1) B 5 98 i R AR A N I 3 KT I 3 PN 22 P R T
25 S o i R VD T B RN g O R i AT R AR A
ORI PTRE TG PET L R R RO T i L AT BT
FE R T i e BT W A7 2 19 2E KM RE Rt S AL D gL B
ARERYUERBIR . Tl ST B A R A 4 1
YRR A Nrf 2 S 1915 5 30 2% O 3/ B 18
BEBEDIRES . T FLAT R L 0 ] NF-«B 5 1k
R&A% T1-18 Fl TNF-o mRNA 19335, 9 /N B

i /N AU HE RS 35 TR ) I T A IR A Y B AR
IR HUARIRAE S AR R B 2 . A S 38
BT UIAIT 5% 26 W1 s LA Bl BB A8 R 7 R 75 284 K B[] g
RT3 A7 T 48 W 9 A RS AT i L 1 X Uk
QEUD 1) T 40X 23 i R AT B AE A BLRI AT AT 2 . At
FELA 1 H i 4 3G A O BF 580 42 R HE Bt & A0
ELISA 35 A0 1E R0 177 B X0 RE i 1) 40 RS A 4] M
TR FLAT R S B 2 I HBUE S RPN 73Rk i
(A2 AL+ 23 BT T I LT 80 0 1) T U 2 A XS 25 i 2
I Bz B 458 03 9 B4 P S DT S - 1 L AT B8R AR
PO A= FAT o B AR RE R ) £ (4t B AR 4

1 #B5FE

1.1 REiEit RERREE

A58 B T W F AT B (Lactobacillus casei
DBNO023) #1 ¥ '] B (Salmonella pullorum CMCC-
533) 73] 1 R AW A i) FH i A= 0y el 2 o S T 2 A v
] 2 A T e R 0 B AR S S O i A TR
AN A AR KB Sy SPE R i) Ak
RS () = b A B 4 38 52 50 Zh ) R AR A R ] 5
SR 37« [ G R B BIF 5 B S 4 R b ) #4450

R R SRR . LU 05T 45 5 3 00 1 s FLAT 1 g H 1 H i SPF filt FRAEXSBENL 73l 6 DAL FRL B 4E
SR MUK B 38 S 58 140 ) i 18 R AT 9 kA R e it P S AEL BAER 15 HXG, S HAMI T .
F1 Wi
Table 1 Experimental designing
i 1I~7 R TR 7~28 K
Group Day 1—7 Day 7 Day 7—28
ATEF X R4 Control group ToPUA ZE W IRl H AR ToHiAE R B FER H R
Bib TR Salmonella group ToPiE R A EERE H R IR JCPiE R EER AR

C T s FLAT B 4l

Lactobacillus casei group

it FRR
D fiifjj¢H Prevention group

Tl H KR
E JA¥7 4 Treatment group TP Z WAL B R

F 75 Bj & 7 40 Prevention plus
fith H #R

treatment group

9T s ST B TC B A R

MT IR R T A R W R

WMT LT B T R VTR

A0 T 1 FLAT B A TC P A B AL H R

ToPU A R W HE Al H AR

BN g LA R RO O A R SRR R
AT 1 FUAT B TR A B A R

Al HOR R OES T E FLAT B R i
10° CFU/g. 7 H % if ¥ ik ¥ '] & W 19 ok 1 o0
10° CFU/mL,#|& k1 mL,

fE 28 HEE, f 20 94> F 2 AL E B 1 H 4k

X, 30 8 ik Rk i B B T I s BB B 2 i B
2 cm B H PBS ik DiBR 2 N AW . — B e
A0 22 5 H R VA W 1 A A48 by B I 48— R I A
HFHRARE M2 (HE) Yo 5 — BEit A A



i hOE R K ¥

2021 4F 45 26 %

RNA store(DP408, KAR A= b BL A BR A &, o FD
WARK/NE R, BT —80 CrkA - HTit—4
Sy AT A R 7 K-
1.2 ZHFEEHMNE

HCH [ 52 YA 9 Bl R HE 32 6835 L5
TERENEAEF B A2 A o B [ 5 B 1) 2H 2R Htk A7 AL
K 3B B R RN A AL A 4 pm SR E S D)
J,iE4T HE Yo e, A5 Y] AR IKIR A R BB
TR EAT B LA 2R 25 18K DR R R YL €4 15 min Ji5
FRIB I s 1 V0 ER BRI RE 5 W oy (0 )5 o L A R K
b 15 min; B BV RS B G K =B A 1% 4T e £
50 s HHUBIK . ZHORE B, b MR B . Nikon
Ni-U & B W g8 IR If i 5% .
1.3 ZHHRREEFHNE

B -80 “C Uk 46 PR AT 19 25 I B B Tl 42 A 3 A
s T B SCOKs 2H 2 A, B0 TR 0 . F IR U
ELISA 3557 & K 25 g v i it 9 7 10 & 2. i
HET B ELISA SR &3 A F B Ese A v
BoA B Al 4 0 & A gl i A 17 (TL-17)
ELISA #It7) & (J1.21621) 3% v T4 % (IFN-y)
ELISA {5 & (JL16053) , % i 8 38 48 A F ( TNF-o)

ELISA 37 & (JL.21706) .39 [ 4f Jf 4 R -10 (11.-10)
ELISA {7 & (J1L21618),
1.4 BESITSH

A3 56 B A5 /9 B0 3 % B GraphPad Prism™ 5
(GraphPad Software, Inc. California, USA) %k 1
#47 One-Way ANOVA B [H 3 5 22 70 B . 45 R A
FEME AR EIRER R . P<<0.05 Rom2EH B #H,
P<0.01 RREFMEE . P>0.05 RxERA
.

2 ZEREHH

2.1 FTEHRIAMAELENFEARSHZNT

ML L2 1 A B2 LS 1) T T I LA 7 4
Je Xt A X6 25 i i AR BT L 45 2R S DR R IR
T LA AL AT UL 986 b B AR 4 5 R IR 2
HEB 8 55 I 9B 58 % (& 1) F1 1Ce)) 5 W0 1) 1 20
AT UL SR L BRI 240 I ™ B L AT R 2 HE 51
AT A 58 B (B 1 (b)) 5 T8 Bl 25 A ¥ B ¥
SPALS VDT TR ALAR LE . AT W M 86 b B AR 40 Jfa 3
a3 Hi v » AR 40 L HE BB N R S, T A B o8 B
(B 1(b) s 1D A1 1(H)

T O

(a) IEF XML s (b) W ITHA; (o) TEEFLFF B s (D BB s (o) YT (D FBiRyT 4

(a) Control group; (b) Salmonella group; (c) Lactobacillus casei group; (d) Prevention group; (e) Treatment group;

() Prevention plus treatment group
1 AERBEAFESEBRHENESEEN

Fig. 1 Morphological structure of jejunum tunica mucosa in chicks of different treatment groups
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Fig. 2 Effects of different treatments on IL-17 (a) and IL.-10 (b) expression in jejunum of chicks
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Fig. 3 Effects of different treatments on the expression of IFN- y (a) and TNF-«¢ (b) in jejunum of chicks
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