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Effect of Baihu and Renshen Decoction on intestinal TLR4/NF-kB signaling
pathway and intestinal barrier in type 2 diabetes MKR mice

JIANG Wan-jin, XIE Cong, YU Rong, XIANG Qin, WU Yong-jun, LIU Xiu
Hunan University of Traditional Chinese Medicine, Changsha 410200, China

Abstract: Objective To observe the effect of Baihu and Renshen Decoction on intestinal barrier and TLR4/NF-«kB inflammatory
signaling pathway in type 2 diabetes MKR mice. Methods A total of 32 MKR mice were randomly divided into model group, low
dose Baihu and Renshen Decoction group, high dose Baihu and Renshen Decoction group and metformin group after 4 weeks with the
high-fat diet. Another eight FVB/N mice were served as control group. After 4-week intragastric administration, fasting blood glucose
(FBG), oral glucose tolerance test (OGTT), the levels of interleukin-6 (IL-6), interleukin-1p (IL-1p), tumor necrosis factor-o (TNF-a)
and lipopolysaccharide (LPS) in serum were examined. The morphological changes of colon tissue were observed by
hematoxylin-eosin (HE) staining. The mRNA expression of TLR4, NF-xB, ZO-1, Claudin-1 and Occludin were measured by qRT-PCR
method. The protein expression of ZO-1, Claudin-1 and Occludin in colon were measured by Western blotting. Results Compared
with model group, FBG in each administration group were significantly decreased (P < 0.01), serum IL-6, IL-1p, TNF-a, LPS and
TLR4, NF-kB mRNA expressions were decreased (P < 0.05, P < 0.01) in high dose Baihu and Renshen Decoction group and

metformin group. The mucosal epithelium integrity was improved. The mRNA and protein expression levels of ZO-1, Claudin-1,
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Occludin were increased (P < 0.05, P < 0.01) in high dose Baihu and Renshen Decoction group and metformin group; The mRNA

expression levels of ZO-1, Claudin-1, Occludin were increased (P < 0.05) in low dose Baihu and Renshen Decoction group, while

protein expressions showed no statistical difference. Conclusion Baihu and Renshen Decoction can consequently reduce the levels of

LPS and pro-inflammatory cytokines in MKR mice, regulate TLR4/NF-«xB signaling pathway. It can significantly improve insulin

resistance and reduce blood glucose levels by improving endotoxaemia, ameliorating intestinal injury and attenuating inflammation.

Key words: Baihu and Renshen Decoction; type 2 diabetes mellitus; MKR mice; intestinal barrier; IL-6; IL-1p; TNF-a; lipopolysaccharide
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Table 1 Primer sequences
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Claudin-1 1F[5]4): AGCCCACATTTTGAAGCGTA 127
SIA514): CCAAAGTGCAAAGACCGTCCA

Occludin  1F[7]514): ATCGTGGCTTTTGCTTTAATCATC 114
5145 GGGCTGTTCATCATAAATGTGTT

70-1 1EJ5514%): ACCGAAACCTGTGTATGCTC 175
S 514: ATCATTTCCACCAGCTAGTCG

TLR4  IE[54: AGACACTTTATTCAGAGCCGTTG 150

SIA15141: AAGGCGATACAATTCCACC

1E75%5: TAGCCAGCGAATCCAGACCAACA 115

S 514 TGGGTCCCGCACTGTCACCT

B-actin  1E[5]4: ACATCCGTAAAGACCTCTATGCC 223
JJA)514): TACTCCTGCTTGCTGATCCAC

NF-«xB
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XML #P<0.01; SEAALLE: “P<0.01
#P <0.01 vs control group; “*P < 0.01 vs model group
B 1 BEMALAXNEERRE MKR ME FBG BIFZM
(X*s5,n=8)
Fig. 1 Effects of Baihu and Renshen Decoction on FBG of
MKR mice with diabetes (X *s, n=8)

3.2 HEMAZAX MKR /MR OGTT BIF20
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RILRENE, RRARMAS GRS/ R R
HEBE R . SR A 2,
33 BAREMAZZ MKR PMRIIES IL-6.
IL-1p. TNF-a. LPS 89500

BN RUMTE S IL-6. IL-1p. TNF-a. LPS I
EERIE 3. S, AN R G
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#P<0.05 P <0.01 vs control group; "P < 0.05 vs model group

2 BAEMASZAHERE MKR /MR OGTT B840 (X 5, n=8)
Fig. 2 Effects of Baihu and Renshen Decoction on OGTT of MKR mice with diabetes (X *s, n =8)
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low dose of Baihu and Renshen Decoction group, same as below figures
3 AEMALZMHERE MKR DNRMFEF IL-6. IL-18. TNF-a. LPS KFHIEM (X 5, n=38)
Fig. 3 Effects of Baihu and Renshen Decoction on levels of IL-6, IL-1p, TNF-a, and LPS in serum of MKR mice with diabetes
(X *s,n=238)



23

Chinese Traditional and Herbal Drugs %% 51 3% 35 11 # 2020 6 A

* 3009 -

IL-6. IL-1B Al TNF-a /K38 #ETHE (P<0.01);
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I 7 A S AT A A LU 5 e dok 25 BRI BR TS
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mRNA KA SHERAMLIAE T, ZREE (P<
0.05. 0.01). &R IHE 5,
3.6 BEMAZZN MKR NNRLERFEL 20-1.
Claudin-1. Occludin mRNA 3FRiZEBIFN

xR b, MR/ R A L Z0-1.
Claudin-1. Occludin mRNA FRiE/KFIHEFFE (P<
0.05. 0.01); HEMAZHIK. SfEH ZO-1.
Claudin-1. Occludin mRNA FiEE TR (P<
0.05. 0.01), {EET =H XA (P<0.05. 0.01);

W LPS [fE (P<0.05. 0.01), {HZFCREARL—FHFIL
AT & (P<<0.05. 0.01),
3.4 AEMASZ% MKR /DR EFELERIEF L
TR

X REZH /N BR 2 B e - e 2540 S 2, 100 FLIS
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RS b R 5 RRR, LXK e L KM, 25
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ZRIT IR/ DN REMFEAARFREBE, bEd
TR EHE, RISz s & 4R — H U2
/NERBRHEDIARGT 855, KB, FRMAEIE, RE
O IR S D s AR AL R DS 43 i i HE 51
ASFIOAN S S A0 = o 45 SR LI 4.
T e ——

HLFIBEF TR (HE R, X200)
Fig. 4 Effects of Baihu and Renshen Decoction on pathologic morphology of colonic tissues of MKR mice with diabetes
(HE staining, x 200)
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3.7 BHEMAZIALT MKR MNREFHELE Z0-1.
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5 BAERMASIASTHERE MKR /NREHELH TLR4. NF-kB mRNA I FRIEZMFM (X L5, n=8)
Fig. 5 Effects of Baihu and Renshen Decoction on mRNA expression of TLR4 and NF-kB in colon tissue of MKR mice with

diabetes (X £s,n =8)
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Fig. 6 Effects of Baihu and Renshen Decoction on mRNA expression of ZO-1, Claudin-1, and Occludin mRNA in colon tissue

of MKR mice with diabetes (X *s, n =8)
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7 BEMASZXFERE MKR NREFELZZEEER ZO-1. Claudin-1. Occludin EAFTIEMEMN (X x5, n=8)

Fig.7 Effects of Baihu and Renshen Decoction on protein expression of ZO-1, Claudin-1, and Occludin in colon tissue of MKR

mice with diabetes (X X5, n =8)
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