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Study on Mechanism of Taoren Chengqitang in Regulating Intestinal Myoelectrical
Activity and Microenvironment Homeostasis in Intestinal Sepsis Rats Based on
HMGBI1/TLR4/NF-xkB Pathway

WANG Li-hui", SUN Zhi-xia, SUO Hong-liang, GUO Yan-qing, YUAN Bin, LI Zong-shang, LILi
(Second Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450002, China)

[ Abstract ] Objective: To study the mechanism of Taoren Chengqitang in regulating intestinal
myoelectric activity and microenvironment homeostasis in intestinal sepsis rats based on high mobility group
protein 1 (HMGB1)/Toll-like receptor 4( TLR4)/nuclear factor -xB (NF-xB) pathway. Method: The 60 SD rats

were randomly divided into sham operation group , model group, glycyrrhizic acid ( HMGB1 inhibitor ,
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0.03 g-kg') group, Taoren Chenggitang group (10 g-kg') , glycyrrhizic acid+Taoren Chengqitang group
(0.03 g-kg'+10 g-kg') , with 12 rats in each group. Except the sham operation group, the other groups
established intestinal sepsis rat models, each group was treated with medicine, hematoxylin-eosin (HE) staining
was used to detect the histopathological changes of small intestinal mucosa in rats of each group, the changes of
mucosal thickness and villus height were compared, the levels of secretory immunoglobulin A (slgA), diamine
oxidase (DAO) and D-lactic acid in intestinal mucosa of rats were detected by kit, the intestinal myoelectrical
activity of rats in each group was measured, the slow wave frequency and amplitude of small intestinal smooth
muscle were compared, the intestinal flora of rats in each group was detected, the contents of E. coli,
Bifidobacterium and Lactobacillus were compared, and the expressions of HMGBI1/TLR4/NF- kB pathway
proteins HMGB1, TLR4, MyD&88 and NF-xB p65 in small intestinal tissues were detected by Western blot.
Result: Compared with sham operated group, the villus height, mucosal thickness, sIgA content, slow wave
frequency and amplitude of smooth muscle, Bifidobacterium and Lactobacillus contents in intestinal mucosa of
model group rats were significantly decreased, and serum DAO and D-lactic acid levels, intestinal E. coli
content, intestinal tissue HMGB1, TLR4, MyD88 and NF-xB p65 proteins were significantly increased (P<
0.05). Compared with the model group, the villus height, mucosal thickness, sIgA content, slow wave
frequency and amplitude of smooth muscle, Bifidobacterium and Lactobacillus contents in intestinal mucosa of
the Taoren Chengqitang group, glycyrrhizic acid group, and glycyrrhizic acid + Taoren Chengqitang group were
significantly increased, and serum DAO and D-lactic acid levels, intestinal E. coli content, intestinal tissue
HMGBI1, TLR4, MyD88 and NF-xB p65 proteins were significantly decreased ( P<0.05). Compared with the
Taoren Chengqitang group and the glycyrrhizic acid group, the villus height, mucosal thickness, sIgA content,
slow wave frequency and amplitude of smooth muscle, Bifidobacterium and Lactobacillus contents in intestinal
mucosa of glycyrrhizic acid+Taoren Chenggqitang group were significantly increased , and serum DAO and
D-lactic acid levels, intestinal E. coli content, intestinal tissue HMGB1, TLR4, MyD88 and NF-xB p65
proteins were significantly decreased, the differences were statistically significant (P<0.05). Conclusions:
Taoren Chenggqitang can alleviate intestinal mucosal injury, regulate intestinal myoelectrical activity and
microenvironment homeostasis, restore intestinal function and maintain flora balance in intestinal sepsis rats,
which may be achieved by down-regulating HMGB1/TLR4/NF-xB pathway.

[Key words]| Taoren Chengqitang; high mobility group protein 1 (HMGB1)/Toll-like receptor 4(TLR4)/
nuclear factor kappa-B (NF-xB) pathway; intestinal sepsis; intestinal myoelectrical activity; microenvironment

homeostasis
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1 ## Bio-Rad 2% Hl ) ; 2500 #E Ji& L5 & 4t (_F i K RERF 4%

1.1 Zh¥ 67 5 SPF 4% SD K B [ A I K
2SI S L A MR IE S SCXK (£ )2018-0079,
PR T 5 (200420) g, T A K BRUZE I 3% 22 i Ll XL R
U PR TP % SR IR TR SR 25 °C , AH X
H50%, B HARE VEROK, GE 9] EE e RORE 3SR
RV, 2% 2 O 8 RIS . A g i 3k A
TR A P BE sh W 18 B & B At e it E S
2018093,

1.2 Y Rk BRI KE 15 g, 25066 g,
e 9 g, 24099 g, A5 9 g, HPFE2 9 g 4 AL, BL b o
2 S e A TP B B v 24 B L 2 T A b R B
w24 B @) A 25 0 8 B 4 8 R OE i, 2 BRI %
HE) T B R T VR R B 25 I 5 A5 ) 2R 1R KR
W2 h, SCK B 0.5 min, i BB U HE 250, BRI FE 2y
T O TRDAE A 2 AR K PR R BT, o DR B 2,
RIGIRG 2 AW WRA W 1 g-mL 2. H &
PR (it fE 2 AR Y BB A BR S | L L5 SG8600) ; B
21 O B IR (EMB) (g fE 38 A W B A IR
Al it LA2220) 5 FL2 1A %6 £ 4 iR (LBS) ( L ifg
H i A W R BR S | L S UFP0289) 5 IV fit i 44
Wlg (BS) MR ( L) EM R AR A AL A5
HPBIO-BS874 ] ; IfiL ¥ — i & fk i (DAO ) K Il X 51
(LB HEEY TRERARN A, HIS IK-(a)-
2773 ) ; D-FL R A i i 00 & [ R ( B ) A R
A A7 i K667 ] 5 KRR 43 il A S e 3k A 1 (SIg) A
Tit 3K 4 93 W BfE O %E (ELISA )5 &, i HMGBI,
b -3- W 1R I S (GAPDH) |, B 1 J2 £ 11 B1
(Lamin B1) , TLR4, % #£ 7 1L A T 88 (MyD88) &
NF-«B p65 —$t , F 40 5t (£ EH Abcam 23w , it
S35k ab157735, ab79823, ab181602, ab194109,
ab214185, ab2064, ab16502, ab150077) ; SDS-PAGE
e 2 R & (AL R ER AR A AL LS
P1200) ; 41 i #% 26 11 45 40 B 3% 4 A b 2l ) &
BCA K &, KK -4 (HE) Y il 7l & (L ifg 38
= REVFARARA L5 5351 P0028,P0011,
C0105).
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) ; Centrifuge 5424R % fi% IR 5 2 B 0> ML (18 1
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2 FHik
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2 ST e E K R A DL 40 mg- kg 7 A IR
U S 1% 130T L 22 4k RR T R BRL B G LA FM 7 [
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W, DRI ER K W R H R R FE W 0. 003 gemL
M7 AR e, Ak A K S A R A B LA
10 g-kg' f10. 03 g kg iY77 2 HE B> B RED
10 mL- kg ; A A T AR 41 LA 10 mL- kg™ i 4=
HhoKEE ESHEE 3.
2.2 KW KRERMmENBIES KRG Z524h)5,
22K BURRBE IS JT 2, 15 8 71 55 38 24 2 cm &bk ) [m]
o I OB AR I AR TR, B
ZHMCE T T, LA BL-420F AE M HLAE L1 R 4t il
S T -8 UL S 3l S A B 1.0 s/div, HL I
25 A 500 mV, B 8] B B0 3 s, i A0 B R 20 Hz, St
10 3% 30 min,
2.3 koK BRI R R AR A T dE LTS
k25 A G, AR A AR E W NEY
0.1~0.2 g, Fi B 1x10°4% , SR J5 45 HURT W 50 wL H2 F
T EMB - #% , LBS - # &% BS F 4 I, 50 51 T %
SE BRI 5 A T FLRAE B RN AR L BT
37 °CH5 3% 48 hm , WA 45 ROt V5 4k

20 R B 33 kR M 2 mL,4 °C,3 000 r-min” &
020 min, B 7 W PR AF 7E 80 °CUKFE & o b3t
KEUG 5 B /N 40 B I 1 g i A7 F-80 °C
VKA T L R A L 2 DA B ER K PR L 4% £ R
P [ 5 BB LB K L RE I A,
K HE) R AL B0 & H .
2.4 HEZ@UWEKE/NGHSURMIEE HEil
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2 I B T L T 8 B 4 20 B AR Ak ATk 5 A R
HF 47

2.5 ELISA K il X /N 25 15 2H 2 sIgA & & [
M DAO, D-FLIR/KF  $&¢ 2. 3T F /)i 20 2L 59
Jei AR B, LA ST IR AL £ o 213, 4 °C
3000 r-min” B .0 20 min, B F 35 W £ 200 wL (F 4
1V WA AE T -80 cCuk A 4 ), LA sIgA ELISA
TR /N i b R 2H 2 sTg A L 4K 2. 3 TR Y
ML 7E 4 °CH# %, 43 51 L DAO iR 7] & , D-FL 1R
0 428 70 & K6 I 1L DAO, D-FLR K F , Bk 2 1R
Ui B AP PR AT

2.6 FE ¥ EI i (Western blot) £ 1 K B /N B
ZH 41 HMGB1/TLR4/NF-«B il j E A ik LIE
P14 B R &40 i F B 2. 3 100 6 A /N 41 21 b 4
i J5E Ko 4 A A v i) S AR 1, 9 DA BCA IR & 43 )
HPEAWE, BIRS BUL 404 BT, 4%
20 YRF A AH TR) T A B AR R R AT LUK, e RS
1% PVDF B b, A 5% i g 05k, % i & 14
2h MAEEHMEAS FREEREASTE TG
W, 2 9 A 4% 8 HMGB1, GAPDH, Lamin B1,
TLR4,MyD88 & NF-«B p65 —4i , ¥ B A5 5 4 My 1:
2000,4 °CHF & 1407, TBST EPE 3 W, A FEhi e —
Pr(1:1000), EHMWE 2 h)5, Kb ib¥ LOLik B
o, DLBE I 18 3R o4t IR, 9F LA Quantity One #7443
BT 4 428 A X R ik i

2.7 SEitEEa At B A £ R I SPSS 24. 0 #44:
AT G TR SR DL X + s ROR , Z AL LA
o Ry 2250 0, ik — 25 B0 4ok I LSD-1 6
55, P<0. 05 ®m ZEFAHGI¥E L.

3 £R

3.1 SHRB/MNAREA 200 BIE S m BT
RYKENGRIEH L5 IE W B, SERFR
N R N AN R ) S Y N A e
P B HES AL B R B R IR (P<
0.05); SEARI A H A Bk R IAA  H FRRA H
B R R AT R S K B/ B RS A 2R IR B 4K
B E TR (P<0.05) ; SHMC R AH H A
A3 A, H BRI AR 0 A K BN b R 4 2
RO SR B TR (P<0.05), W& 1,181 1,

F1 BRCERSHNRBNBRHRRESHIZME(F + 5,n=12)

Table 1 Effect of Taoren Chengqitang on morphology of small

intestinal mucosa in rats(x + s,n=12) pm
5 o
2151 9T B R i
/g kg!
BFA 166.01+13.63 260.06+20.03
1T - 100.23£10.72Y  170.62+12.93"
B 10 133.49+12.022  216.13+15.26
R 0.03  132.92+12.38%  215.36£15.02%

HEBR+HE RS 10+40.03  164.36213.45%%) 259.01£20.0623

5B FARLL i PV P<0.05; SR A L 42 P<0.05; 5Bk
R GA P P<0.05; 5 H B R LAY P<0.05(F 2~517) .

AMBETFARABAERAL ; C AR IH 4L ;D H SR 4L B, H i+ R m Al (K 2 W)
E1 MCERSHHARNGFEALRERSHFI(HE, x200)
Fig. 1 Effect of Taoren Chenggqitang on histopathology of small intestinal mucosa in rats(HE, x200)

3.2 X KRB/ EE B A2 sIgA ol % DAO ,
D-FLIR K- sZm SR T ARH L, BALH K
B /ZIN P 766 JE 21 2 sTgA B B RIS, 1L 7 DAO, D-3L
1% 7K - W S TH R (P<0. 05) 5 SR A e A, Bk R
KOE HERA CH R +H K% 4 KB/
Ji7 B 2 2 s1gA Tt L Il 7 DAO, D-FL & /K - [
il (P<0.05); SHkA- AR HA . H FBRA 55 1L
B, H R R kAR R ALK RN R A 41 sTgA
Ft &, 1 7 DAO, D- 3L & /K °F F& X (P<0.05) .

W2,
3.3 MKREBEMBEEHERN SEFRA
Bb A, 4 AR 21 K B /IS B 7 i LA O A R OR 9 U R
W B 0 I (P<0. 05) ; SRR 40 L3, Bk 7R <1
4 H R H R R R A K BN
T AL AR R ORD A8 I iR R BH R S (P<0.05) 55
BEA R dl R A ) A, H R R+ Bk
AR 4K BRI B - W LS A5 = R O iR i
T4 (P<0.05), WL 3.
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K2 ARG KRN GEIEAL sIgA K% M5 DAO,D-ZLER K FRIFIE (5 + 5,n=12)

Table 2 Effect of Taoren Chengqitang on SIgA and serum Dao, D-lactate levels in small intestinal mucosa of rats(x + s,n=12)

2H 5 5l /g kg slgA/mg-L"! D-FLi#%/mg- L DAO/U-L"!
BFA - 26.45+2.13 7.83+0.70 18.92+1.83
BERY - 11.21£1.02" 12.95+1.27" 32.23+2.35"
BE( RS % 10 18.86+1.53% 10.32+0.97% 24.84+1.91?
R 0.03 18.74+1.512 10.41+0.95% 24.98+1.83%
H @R RS 10+0.03 25.9142.03234 8.03:£0.64234) 18.214+1.79234
£3 HCARKHHNKXRBENRBEINHIRME(x + 5,n=12) 3.4 XAEBEBEBENEE SMFEARMLE,

Table 3 Effect of Taoren Chengqitang on intestinal myoelectric 1;% ) Qﬂj( ﬁ%ﬁk%ﬁ%%%ﬁ%%iﬂ% Xilki
activity in rats(x + s,n=12) %( IR s — ' "~
TR AL R AT 1R A9 5 B B IR (P<0. 05) 5 SRR A

i S BESURN RUEMWY  GLEAE MR AL R R bR
BTFA ) 16394146 03920.06 R K B I8 KN A T Y & i AR, SUBCAT I
g - 10.8140.86"  0.12£0.02" AL FT 1R A 7 5 B2 T (P<0. 05) 5 SRR
AR 10 1343+1.150  025+0.03” W R 2 53 0 P AL, H R R+ R R R
H 45 0.03  13.38£1.22°  0.23+0.04” S T8 KM B A T Y 5 AT, XUB AT T A L AR AT
HEMmAHRAD  1040.03  16.01£1.43%3  0.36£0.05>> B4 B B TS (P<0.05). W34,

R4 RCARSAMNKBRBEHBFHZIE (2 + 5,n=12)

Table 4 Effect of Taoren Chengqitang on intestinal flora in rats(x + s,n=12) IgN-g™!
20 5 Hik/g-kg! KW 54 WU T TR FLERAT T

RFAR - 6.18+0.42 10.19£0.71 8.31+0.62

H55 75 - 13.03£0.61" 2.91£0.27" 1.61+0.16"

BER S 10 9.58+0.53% 6.01+0.43% 4.52+0.34?

HE R 0.03 9.39+0.51% 6.13£0.52% 4.61+0.36

H R+ RS 10+0.03 6.92+0.44>34 9.97+0.63%34 8.01£0.59%34)

3.5 XK E /N4 4 HMGB1/TLR4/NF-«B i# /N 2 23 HMGB1, TLR4, MyD88, NF-«B p65 &
BEAHOCIEE A RIA W ST AR R, #AAH F 3k B R AR (P<0. 05) s SRk RS A4 H =
K BN 4 4 th HMGBI1, TLR4, MyD88, NF-«B PR 20 o3 ) L3, H B R + Bk R R K BN 4
p65 55 B W B THE (P<0.05) ; 54 Ho &, Bk #41rh HMGBI1, TLR4,MyD88,NF-«B p65 % 1 % i
RS GA HRERA R +H ARSI AH KR BEAR (P<0.05), W% 5, K 2.

x5 MCERSFHWKRBR/NFHELH HMGB1, TLR4, MyD88,NF-xB p65 & 5 RiEHI BN (x + 5,n=12)
Table 5 Effect of Taoren Chengqitang on HMGB1,TLR4,MyD88,NF-xB p65 protein expression in small intestine of rats(x + s,n=12)

21 5 FlHE /g kg! HMGBI1/GAPDH TLR4/GAPDH MyD88/GAPDH NF-xB p65/Lamin B1
IEEREN - 0.12+0.02 0.15+0.03 0.09:£0.02 0.23+0.03
[ - 1.26+0.24Y 0.93+0.19" 1.05+0.22" 1.81£0.23"
LY VS #77) 10 0.75+0.162 0.42+0.102 0.51£0.12% 0.95+0.11%
@ 0.03 0.76+0.152 0.43+0.092 0.52+0.11% 0.940.12%
H @ +Bk R < 10+0.03 0.18+0.04234 0.16+0.04234) 0.15£0.05%34 0.240.03234
4 itit MIIRBE, 5 B2t Shba HES =Tl F A 250 €

A SCHE LR LA E M a5 FL ALk B T e E R BRI A, SR TR R/ B B
KBBR8 2R Bon BB R BN R b R a0 A0 0 T, I A 2 A R 2 A i A TR AL R R
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J7 e BEAE" T A 5E AR AR A A FE e B E K

TLR4 - 10 KRR B, 45 R s BT AR S AT TR /N i R 2 4

MyD88 | - M. e = 33 kDa

Nuclear NF-xB p65 65 kDa

Lamin Bl |y s Sy S S 36 D2

GAPDH s 4 WS S w6 kD2

A B C D E
B2 XR/FALH HMGBI, TLR4, MyD88, NF-xB p65 & H
E$3::N
Fig. 2 Electrophoresis of HMGB1, TLR4, MyD88, NF-xB p65

protein expression in rat small intestine

IR o sIgA J2 i 38 AH G ik L 41 20 7= 26 1 e S 1 4
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FH' DAO BAE R /N b B 1 2 5% 6 b 40 i il L Y
/0N ik S 4 20 85 ) 7 A, AT R B ALV, R
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D-FLTR 2 oy 18 40 T 1 I e =, DR JER e e o % 0
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A= T A 7 LAY ER TS 3 R L B0 Y i B
% 00, J2 P B T8 T RE 1 B B AE A, Horb e g
i 30T 34 L% gy 5 1 LY By, L0 K R 5
TSP 9 LAY e 45 T A S I A T R K BN i B
JE 20 20 sIgA 5 i - T ULAE O 30 R R R L RLBE FE
TR B LR R TR A o B R AR, I K 3 A T L I
i DAO J D-FLFR KV W] o i, R W K WU 18 4
BE I fiE B A, i 8 38 35 R T, S W LAY U 4 T ik
Z A, W 1 0 B 2% W T DA RE AL A RS R
S0 B, AR A ST )

o Y e B %) 8 AL 3 LR B 2 B P A
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