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Protective effect and mechanism of Lactobacillus on the
mucosal barrier of the small intestine in yaks
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Qingxia'
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Abstract The aim of this study was to investigate the therapeutic effects and mechanisms of lactic acid
bacteria (LAB) on intestinal mucosal barrier damage caused by E. coli in calf yaks. A total of 24 healthy calf
yaks were randomly divided into four groups: control group, model group (E. coli O78) , low-dose LAB
group (E. coli 078+1x10” CFU LAB) , and high—-dose LAB group (E. coli O78+1x10'" CFU LAB). The
morphologic evaluation of small intestine was processed by HE staining, and the ratio of villus height (VH)

to crypt depth (CD) in each segment of small intestine was calculated (C/V). The expression levels of p38
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and MAPK proteins in small intestine were detected by Western blot. The results showed that: 1) In the
model group, calf yaks were treated with E. coli 078, the villi of small intestine of calf yaks were disorderly
arranged, the crypt were deepen, and the boundary was fuzzy. There were inflammatory cell infiltration in
the lamina propria and submucosa. After the intervention of LAB, the histopathological structure of small
intestine villi of calf yaks were improved. 2) The VH index and V/C ratio of small intestine in the model group
were significantly lower than those in the control group. With the increase of LAB intervention dose, the VH
index and V/C ratio of small intestine in the high-dose LAB group were significantly higher than those in the
model group and the low-dose LAB group (P<0.05), while the V/C ratio in the high-dose LAB group was
significantly higher than that in the model group (P<<0.05), and there was no significant difference in VH
index and V/C ratio between the high-dose LAB group and the control group (P>0.05). 3) Compared with
the control group, the expression levels of p38 and MAPK proteins in the model group were significantly
increased (P<<0.01), and the protein expression levels of p38 and MAPK decreased with the increase of
LAB intervention dose. The expression levels of p38 and MAPK proteins in the high-dose LAB group were
significantly lower than those in the model group and the low-dose LAB group, and there was no significant
difference compared with the control group (P>0.05). In conclusion, the LAB can improve the morphology
and structure of small intestine, regulate the expression of p38 and MAPK proteins, and play a role in

treatment of E. coli 078 induced diarrhea in calf yaks, which provides a theoretical basis and experimental
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basis for the research and development of probiotic products.
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Fig.1 Histopathological sections of the duodenum, jejunum and ileum of the yak (HE staining X 400)
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Table 2 Effects of LAB on mucosal structure in different intestinal segments of yaks
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N Bk $4 4% /pm Blank control Model group Low-dose LAB High-dose LAB
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Rt =177 3
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my7E
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T« [l A7 B 8 B /NG B R ) 6% 25 5 i 3% (P<<0. 05) 5 /NG SRR AR [l 2R 22 5 R i 3% (P=>0. 05)

Note: Different lowercase letters of shoulder tags in peer data indicate significant differences (P<Z0.05); The same lowercase letter means the

difference is not significant (P=>0.05).

2.3 AEAFEMNLABYREXRBGITEEESFFE
FhIE G FE p38 F1 MAPK & B R X B9 51

GER LA CE 2~4) , 5% B A L, 8 4 p3s
M MAPK 8 [+ 38 B 23 i Al g v i) A X 2
KB 2 TR (P<<0. 01) s & AN [Al 5 2 LAB -+ i
BT A, p38 M MAPK & 1 3¢ 35 /K F- Bl LAB 7 2
o T FEAIG, b 3 LAB 41 p38 A MAPK 28 [ # ik K
S TR LAB 41 (P<<0.01) ;b 4h , /5 LAB
4 p38 F1 MAPK & H % ik 7K - 5 %t B 414t 22 5%
AR EP>0.05, B2, A ELAB ¥ A
V&K E. coli O78 17 % /1N g Bl p38 F1 MAPK & [
b RIELIEIRITIEM .

3 i SER

/N 2 By M ALK S IR T AR I Y 220
JIt , 986 K B B 38 AT LS 200N i M WS ik AR A 4

T, i 8RR K B R R AN R 2 A I R e
L 1 B N i T Ak T SRR T e T AR S R
BH B 21 9 0 2 /N B 9B 3 L A R R A K
B d /0 (Hm LAB THAM A ERERES T
FEAIAL . fh R W R = LAB XN g0 B B A 4
FORME G VER . /N B Es 2 G R A1 2R IS R T
L iR R 35 1 ILER B 11 B A [ A 2 T B 4500k B L T
FFAH SR 90 B 2Z 0] o /N B s R B U2 i e 240 i A=
B T B AR bR, b B A0 M AS T A s R ) 4 B
Ui i B8, 434k S B TR CRE T 1 48R da i, fn R
— b BRI B AL Y AN R A B R AR S A, B
AL AR ARG P A P R AL
BREEE/NTHEMAALAB TH4H, 55/
LABTHHZRARE ., YEKEVH S5RE R
JE CCD) 1 Lo AR 2 S it /DN i 235 7 56 3% Pk 1Y) T 22 4
b 2 ="V /C B 8, 22 /N T Ak 0 1) Be



160 S R I U A N S 2024 4F 55 29
) ®) @ g
Q Q
= ‘5 £33
£ # £
) MM sk
A lS5r % ﬂiﬂﬂig 15 -~
ol T a3
AL BURAL IRLABAL WLABAL X B K3
= *k o
m .2 m
ES10F =3B 10F
a8 A A T L
i ¥
MAPK 25 _ £
; R g 05F <§ﬂ § 05+
o 'Z =
s D D D G X
+ 5 _- 1 1 I & 00 | ] ML
o . 5
PSS S $f e TI@ & P& Yg,%é? Fot
= NI ] N AN 4 | B 2 K AT AFAF
g v Oy Y g & F ¥ g
& 1S s 5 & ~ S 3
© & 5 ~ & &
< & e Bl

(a) p38 AIMAPK # 4K A ; (h)p38 i H KK 4301 ; (OMAPK & FH R ik #5347 .
(a)Expression of p38 and MAPK ; (b)Evaluation of p38 protein expression level; (¢)Evaluation of MAPK protein expression level,
#RFIR HE SR (P<C0. 01D, *FoR 2 53 B F (P<<0.05). T,
** indicates extremely significant difference (P<C0.01), * indicates significant difference (P<Z0.05). The same below.
2 p38FIMAPKEALE T ZIHEBALDHRIESH
Fig. 2 Expression levels of p38 and MAPK in duodenum
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(a)Expression of p38 and MAPK ; (b)Evaluation of p38 protein expression level; (¢)Evaluation of MAPK protein expression level.
E3 p38fIMAPK ZEHEZHAARHREDT
Fig. 3 Expression levels of p38 and MAPK protein in jejunum
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Fig. 4 Expression levels of p38 and MAPK protein in ileum
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