5527 445 20 1] FEXRAFFERE Vol. 27,No. 20
2021410 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2021

- R -

RS ) 245 2 T 2 A0 AR W) A S 0 M (8 R ol e U A i 2
Zi Ak o 1AL

A, REW, T, ERED, SEA, BRAT, KA
(1. @A FEHHAIR, Ki¥ 410013; 2. Fa bR a2 Lgpm A Raa, #a KM 425000)

[(HEE] B RS FIG R YE B 22087 ik BEHE T3l R IR 97 (AL P W 5 B 25 A AE (C-IBS ) ) s £ 1
MUt o F7 ik A g (A3l I 225 I, 43 B 07 b O BR 2 G AT IR T LA . IRFE i 25 R 40 24 B2 B8 2 5 40 BT 7 &5 (TCMISP) 4L
P PE, AT R A ) B (OB) M 254 (DL ) Ay gt v U7 8 458 1T 308 A9 395 1 i S B 05 . 3 3k GeneCards, A 2 i A8 /R 33t 4% £l 4 122
(OMIM) , DrugBank #1 DisGeNet £ ### /% 3k 15 C-IBS I 7 #H 5C #E A5 4 , JF 44 4 45 (1 3 - & (1 i A 5 48 H (PPL) M %%, FIl
Cytoscape 3.7.2 47T N 4% ] # Ak |, 7 16 ¢ B $10 45, 76 DAVID - & JE17 3 AR (GO)IE B M # L N 53 N4 i B &
(KEGG) & #2431 RJUUK/KIE B il % C-IBS /N RABLTY |, 38 i il 156 0 92 W BEE I 7 7 (ELISA ) Rl 5 958 2 Ak 6 B0 3R 2 45 43 Fr o
fE RT3 R 4T C-IBS SRR sl iy R Ik o SR RIB & N w5 R b y7r i 20 00 A iE R b 70 DS WEAE NS PR AR T
227 AR A TR F BV T AL 17(Th17) 40 B 534k, Toll BESZ 44, e SR FE IR 55 2 25 (5 5 8 B S 5 20 IRONE e 5 1A 4%
JY o 22 ER IR R AR AR I RN, R R YT C-IBS RUAE o 7E MR SE 0 ke I R 58 ) 0 AR /N E AR, [ C-IBS
JIN BRI 55 R 235 B A 40 I T R IR (VIR ) 1 23 5 LB T 5@ e T R AN I i B 4 M A v I % TN O B B 1 A% B SR TR P -k B
(NF-«B), FI 41 i A -6 (IL-6) , Toll F£ 52 14 2( TLR2) M 3% 35 JE S THE A Hr i nT S itk . S598 (B v 38 i@ i “ 2 oy, 248
R ZIRAETRAEVMET C-1BS WYAVE T, IG5 S TR A I S8 138 Y59 C-1B'S (Y11 R A 9% S 1E — 20 SC 30 S WS 1L 7 8L %

[XgiR] MR WO MEGIE; WGBS, SRR N ; SRy iE 5y

[MES#E] R284.2;R289;R22;R2-031;R33 [X##RIRFB] A [XEHS] 1005-9903(2021)20-0152-10

[doi] 10.13422/j.cnki.syfjx.20211217

[ 4% H ARt dk]  https:/kns.cnki.net/kems/detail/11.3495.R.20210817.1536.002.html

[ % H A B 831 2021-08-18 9:49

Mechanism Analysis of Bianketong Tablet in Treatment of Constipation-predominant

Irritable Bowel Syndrome Based on Network Pharmacology and Bioinformatics

WAN Dan', LIANG Xue-juan', HE Dan', TANG Chun-yu’, ZOU Du-zhun', TANG Dai-feng’,
XIAO Juan"
(1. Hunan Provincial Institute of Traditional Chinese Medicine, Changsha 410013, China;
2. Hunan Times Sunshine Pharmaceutical Co. Ltd. , Yongzhou 425000, China)

[ Abstract] Objective: To explore the potential mechanism of Bianketong tablet (BKT) in the treatment
of constipation-predominant irritable bowel syndrome (C-IBS) based on network pharmacology and
bioinformatics. Method: The BKT-meridian network was constructed for analyzing the combined effect of the
nine Chinese herbs in BKT. The active components and targets of BKT were collected from the Traditional
Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) and then screened
according to the oral bioavailability (OB) and drug likeness (DL) criteria. Following the acquisition of C-IBS
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target set from GeneCards, Online Mendelian Inheritance in Man (OMIM) , Drugbank and DisGeNet, the
protein-protein interaction (PPI) network was constructed. Cytoscape 3.7.2 was utilized for network
visualization. The screened key targets were subjected to gene ontology (GO) and Kyoto Encyclopedia of Genes
and Genomes (KEGG) enrichment analysis using DAVID platform. The C-IBS mouse model was established via
intragastric administration of ice water, and the key targets of BKT against C-IBS were verified by enzyme
linked immunosorbent assay (ELISA ) and immunohistochemistry. Result: The large intestinal meridian was the
main site where BKT acted. There were 70 potential active components in BKT, which acted on 227 intersection
targets. Through T helper cell 17 (Th17) differentiation, Toll-like receptor (TLR) , tumor necrosis factor and
other signaling pathways, BKT participated in inflammatory response, immune regulation, intestinal nerve
regulation, hormonal regulation, and oxidative stress response, thus exerting the therapeutic effects against
C-IBS. As reveled by in vivo experiments, BKT significantly improved the small intestinal propulsion rate, up-
regulated the expression of vasoactive intestinal peptide (VIP) in serum and colon tissue of C-IBS mice, and

down-regulated the expression of nuclear transcription factor-«B (NF-«B) , interleukin (IL)-6, and TLR2 in

serum and colon tissue, which confirmed the reliability of integration analysis. Conclusion: BKT inhibits

C-IBS via multiple components, multiple targets, and multiple pathways. This study has provided ideas for

further clinical research and experimental verification of BKT in the treatment of C-IBS.
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B W e o
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mitogen-activated protein kinase 3 MAPK3 P27361 127 0.033 874
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Table 3 Information of 30 related pathways of BKT for treatment of C-IBS
No. 2R i B P
1 IL-17 15 5 i % IL-17 signaling pathway 18 1.08x10%!
2 Ji 9 SR BB IR 715 53 TNF signaling pathway 18 2.12x10™2°
3 Toll #2214 15 538 % Toll-like receptor signaling pathway 14 6.68x10™"°
4 Th17 401534k Th17 cell differentiation 14 9.25x10™°
5 HIF-115%5 1 % HIF-1 signaling pathway 14 1.12x10™
6  PI3K/Akt{s 5 i PI3K/Akt signaling pathway 18 3.07x10™"
7 T 40 32 14 A 5 3 i T cell receptor signaling pathway 12 3.37x10"2
8  Th1 I Th2 4fi 1 534k Th1 and Th2 cell differentiation 11 1.89x10™"
9 MEMEE S estrogen signaling pathway 12 6.98x10""
10 2255 AL AR PGS 5 0E i MAPK signaling pathway 15 2.63x107"°
11 Janus BEG/(5 5% 5 5 7 SR0E 75 558 % JAK/STAT signaling pathway 12 4.22x1071°
12 FoxOfF &l % FoxO signaling pathway 11 7.08x107"°
13 EGFR % % R it 4 il 750 4K e EGFR tyrosine kinase inhibitor resistance 9 2.39x107
14 FEERKFEFZEG 58 K ErbB signaling pathway 9 4.38x107°
15 imAE R A K R T VEGF signaling pathway 7 1.45x107
16 fRPERRKCE 55 i GnRH signaling pathway 7 2.66x10°
17 NF-«xB {550 % NF-kappa B signaling pathway 7 5.45x10°
18 M KA Oxytocin signaling pathway 8 6.59%x10°
19 HR{E S W i sphingolipid signaling pathway 7 1.23x107
20  Rasff il Ras signaling pathway 9 1.51x107
21 B 20 ifd 32 445 558 i B cell receptor signaling pathway 6 1.72x107
22 Rapl {5 53 Rapl signaling pathway 8 5.56x10°
23 Ak Tl B chemokine signaling pathway 7 0.000 199 2
24 7= g A B 38 1 3 I 2% intestinal immune network for IgA production 4 0.000 343 9
25 JIR fiE 2 fih cholinergic synapse 5 0.000 843 9
26 5-¥% (0] A 2 fi serotonergic synapse 5 0.000 899 2
27 AMP IR IS 50 AMPK signaling pathway 5 0.001 074 3
28 TGF-B17 il % TGF-beta signaling pathway 4 0.003 3052
29 Wt {5 5 1 # Whnt signaling pathway 5 0.003 5327
30 c¢GMP/PKG {5 53l i c¢GMP/PKG signaling pathway 5 0.004 168 0

0.05) i A] 38 25 #5240 (P<0.01) 7] | C-IBS /)M Fdl
WML 3E G5 i 42 VIP B 35 s sl R, Lk 4F
FH 2 70 S AR5 1, LA RT3 e R ORI T v
FEF A dl. S5 534,

3.5 f# 7] C-IBS /)il TLR2/NF-«B/IL-6 {55 5 i i
1) 5% i

3.5.1 Al 3@ X%F C-IBS /MBI i H TLR2,NF-«kB &
WY 5 4R L, BE4 b TLR2, NF-«<B
(¢ i B 3 T R (P<0.05) . SEERIAIHM L, PV L
F A ] B B RE K TLR2, NF-«B 3 ik (P<0.05) ; i 1]

i (P<0.05) , Ik (P<0.01) % & 4 7] B 3 [ I
NF-«B ik ; f# v] 3l & rf AR a4 % TLR2 & &
BT I AR S AR e At HL e DA T 3 e R e
IR B W i (P<0.05,P<0.01), i3 5.

3.5.2  f# A 5@ % C-IBS /) Bl 45 i 4H 41 TLR2,
NF-«B,IL-6 ZE H £ A A% H-score PE43 45 1 i
7N, S5 OE AL R B A N 25 B TLR2, NF-«B
FIL-6 1 ik B . F 0 (P<0.05) ; 5 AL ZH A LL
VG0 LA R gL/ BRSSP A 80 1R R AR 2 B R
R (P<0.05,P<0.01). S#REAYL b AL, 5 AT 3 iy 7]
2H W] B I [ AIK NF-xB Fil IL-6 1Y % 3k (P<0.05) ; {if 7]
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F4 EFEX C-IBS/INR/NGEHER VIPENEZME (f+s,1n=10)

Table 4 Effect of BKT on ratio of intestinal ink movement and the level of VIP (x+s,n=10)

VIP
£ 53 Hlt /g ket R E R/ % -
1l /ng- L 171
IE# 87.5+7.3 285+32 4278+1 851
R 53.9+7.47 189+60% 3 034+665"
iR Il 4.0x107 79.3+10.7% 288+67% 4157+1 058%
{5 AT 38 1.014 59.4+18.3 293457 -
2.028 69.5+13.0% 262430 -
4.056 88.8+10.5 306+67" 6 475+1 7259

5 IE R A R VP<0.05,7P<0.01, HEIMA Y P<0.05,YP<0.01(F 5,61q) .,

&5 {ER@EXME P TLR2,NF-«BHFM (X+5,n=10)
Table 5 Effects of BKT on serum level of TLR2 and NF-«B (x+s,

n=10) ng-L!
2151 Fl /g ke NF-«B TLR-2
EH 2.1+1.7 27.746.2
A 3.542.1" 36.8+11.3"
75 Vb ) 4.010° 2.0+2.2% 20.9+21.8Y
5T 38 1.014 1.6+0.99 28.0+18.9
2.028 2.4+1.5% 23.6+14.5Y
4.056 2.242.1 16.7+13.0Y

3 {46 TLR2 (1 3R 58 A il % 1 22 % 6
Gt L, WK 2, %6,
4 itig
@ﬁﬁﬁ‘ﬂfﬂﬂll"‘r@ﬂ%ﬁ*%ﬁﬁﬁ%%ﬁﬂﬁﬁ
B AT S B AR AP T B A s A R R g 2 ) S
1 Ty g o L,\ﬂfﬁﬁmﬁrﬁﬂﬁﬁuﬁﬁﬁmé@%o
WO 5T F W], X 2% 20 3 2 E@Wﬁﬁﬂﬁ“%é’i%,zﬁi
537 R R MUK ST SR BE R G M. ARBIESE
A M AR AR YE B A 2 B2 R AR R AR
Al R IR YT AR T C-1BS MW E 4 T L -
T8 o A A T U 28 2, kBT T 9 BR 2 B
A SWRIHT KB 2, R NIZITIHIT B EZWAL;
W ANZ T 0 22 W 245 41 X5 T 2 0 B 28 (degree>3) A
AR mAE . CIRIREN A K fe k% 5
JH % i it 2, 8 A DG, AT S I 1 9 4% AL, AR 4

K6 (EFEAXLEP TLR2/NF-«B/IL-6 EARIEH

20 (x+s,n=10)

TLR2 NF-«B IL-6
BB BV C. YT FI 4 s D. 0] Jr 20
B2 {EAE A X C-1BS /R4 B TLR2/NF-«B/IL-6 E A RIZM
Wel (S 411k, <40)
Fig. 2 Effect of BKT on histochemistry score of TLR2/NF-«B/
IL-6 in C-IBS mice (IHC, x40)

T 385 LT P SO A 2 K 1 52 0
BT A T S A 2 SR o T
28 TR 4 I T 0 ST B 7@
He 50 0 35 1 303 o 8% 0 9 38 4 W 3 i

Table 6 Effect of BKT on histochemistry score of TLR2/ NF-kB/ IL-6 in C-IBS mice (X+s,n=10)

Vil Fl /g kg NF-«B TLR-2 IL-6
EH 4327+1 924 10114551 405+304
(e 6621+1 617" 19911 273" 964+793"
T L F A 4.0x107 3312+528Y 969+756> 218+183%
{507 58 4.056 4 438+720% 1510+860 254+176%
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BB Ok B S HLER g, st I I A 1k 7R o

i — 2 3 2 A T 3 2 R -0 A3 - T 4
ARAT 10 DT LS, A 46 6 4> 18 W 2 143, 2 4
S BE R, B LA BRSO S A A, 3T i
BEEZAENS 5 CIBSIIRIT . AR RN, &
i 2 Ak G 1 AT R e 2 08 ORE BRI K 2 o, DL e B
SR Pl R AE IS UR T e (Lop) 175 & 1 i
B B AR rp W] @ o R T R B £ Tk IR B A2 A
(mAChRs) M H & il {5 % W PI3K, & M ¥ M C
(PKC) 1y ik , LA S B 8 1Y 43 6 ok A 3 1
A2 Wik AR mT N4 N S-HT K &R 1k
fitt (TPH) (9 35 , I8 59 R AE J7 C-1BS K B AY 4 ik
BN P R R R LA PR AR TR i 18 R
PR R, AT 4 35 B IR TNF-a AT IL-6 FY 2 3k, 310 76l
NF-«B # 5 {7, ifF 10 5035 25 B 25 IR o Al iz 25 00
BUE B BE BN &5 B b R A0 B N B B R R AT
(cAMP )R 81 PE CIY 43352 s 316 AT LA 5] a2 4K 6t )
A BB 3h R (MET) M VIP 4 7= 4, 85 B 1 i
F) R T (= A E P P N e =9 M /=P
WIRYT C-1BS FZ I MWy Jor KL il o 3 W) ml 5@
el i 2 0y, 22 M0 Y R FE P R T C-IBS 11
YEH o

A YA B BT 6 R SE R T AR N A
I 45 0 OC SR RO AT R AR A o HEDUAE WA iR
7 C-IBS MW FE AL AT it 5 2 5 480 J g, 48 il A
TG S S5 A BAH S . KEGG il % & 45
Brat R 45 30 4% C-IBS A G W15 5 3 %, T 2298 S %
SN AR LS IR VI 77K 2D IR VI & IR EINE - | A VA 957
[ 5 3 BALHE [L-17, TNF, Toll £ 2 4K , Th17 41 Jf 53
fb ,HIF-1,PI3K/Akt, T 4 i 32 PR %5 {5 58 i .l ad
X I3 [ AT AT SE A -C-IBS T [ N 4% &
M2 5 G g A A RE J N8 5 R RE S E W IR T
C-IBS [ RGP . Horh NF-«B,IL-6, AP-11E
Sy O B S5 A T M 2% hu i, B IL-17, TNF,
Toll #: 52 1A F1 Th17 4i g 73 Ak 4 4% 38 % 14 A HE A5
TLR WU Ay 8 4 15 2 A4 0 05 1) it O S A

WF5E F W, C-IBS & £F I} £ 7 1 Bt i 18 2 I 4
SiE 1 & A, 5 3000 4 P v TR P R AN 3 &2, 4 4R Al
JEL R e B R, LA B A% ol B 5 400 L (4 455 L W 4
Jt, B 40 A, T 40 A AN B 40 AR ) 50 48 i BT B K
ANPAIR Y S g A TR A UK T — ek
J iz 2y B e FR 2 4 ) LA K Gy 0 1 R Y 2R AL L Bl
S i A (AR R EIE TS ) o $ROR P AR AN
T AL E PR Y S B 1 C-IBS ¥F— 45 & B Y C IR T &

2o Toll B 52 i J& — 28 IR R 52 14, 7 1k
R EEAE, v BB TR AR A
FE 0T G E BV, T B A AN R R R AR T
7= A2 DA (A P B AR A BIE 5 IE B L IBSS £
F 45 B b Y TLR2, TLR4, TLRS Fil TLRY Ay 3
oK B B, TLRs XOnT 55 % 8 5 (1 B8 RE 4
TR T 454, 4Gl 1k TRAFG6 15 5 3 % i NF-«B,
PTG AR AT Pk gz N &Y. B, TLRs 1 NF-«B 4
FIE S BRI ARG R E AL . IL-6
EIBS KA LHMRERKE FZ— fEIBSHXHZ
A g N R E D AE T . RS R W, IL-6 1
IBS 34 1Y I 7% A I K 73 R ok 3 BT
TE A HF 5% h NF-«B, IL-6, TLR2 7 % 4% 5 il i) (& 7]
R WA OCHIR YT A IR AR S i — 2P
TIE S AT R AT b A i R gl e 1 4l ik
B S8 T L IS BNA YT C-IBS IR B H kg
N #E HE D e AR FAR T P9V L R R 4. e S
T NF-«B,IL-6 F1 TLR2 0] 1§ 4 {8 1] 3@ F 4T C-IBS 1)
Pt Ly

ZE AN E A R R 4 2 T AR R AR WS B
S3AT, TN AT A 9T AR AL C-IBS 14 ) 5 Ak
filh, OGS B0 3 5 W AE 43 WL, &R 43 i R T AT
R UK 2oy 2 2R AT I RE G
S5 . SN RS R YT A AL C-IBS 1Y FE 1R K
PRI FE SR 4 T b2 S5m0 76 AR 05 b o AR 4l
A M as Sk — 20 T R T R A8 2 W B
43 2% A5 B A8 A D C-1BS UL R & .
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