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XU Bei-lei>3, WU Di!, YANG Na-na!, HAN Xiao-yu!, LIU Jing-jing*, HU Yang" 23, YANG Bo"-%3, REZENG Cai-dan’,
SUN Xiang-ming" %3, YAN Xin-jia"-%3, SUN Zhi-wei"-23, ZHANG Yan', LIANG Wei"23, LI Wen-lan"%3

1. School of Pharmacy, Harbin University of Commerce, Harbin 150076, China

2. Engineering Research Center of Natural Anti-cancer Drugs, Ministry of Education, Harbin 150076, China

3. Heilongjiang Key Laboratory of Preventive and Therapeutic Drug Research of Senile Diseases, Harbin 150076, China

4. National Institutes for Food and Drug Control, Beijing 100050, China

5. School of Pharmacy, Qinghai Nationalities University, Xining 810007, China

Abstract: Objective A network model of ulcerative colitis-associated colon cancer (UCRCC) and NF-kB signaling pathway was
established, in order to predict the key inflammatory targets of UCRCC and identify the effect of GQD and composition of index

components on these targets. Methods HPLC method was used, the mobile phase was acetonitrile-0.2% phosphoric acid aqueous solution,
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and the gradient elution was carried out. The 10 indicators were determined. The literature of databases such as Pubmed and
ScienceDirect were searched, the terms of the upstream and downstream proteins of UCRCC disease and NF-«kB pathway were
examined. The Cytoscape software was used to predict the key inflammatory targets of UCRCC. The UCRCC model was established
by AOM/DSS method, and the effect of GQD and composition of index components on key inflammatory targets were identified by
immunohistochemistry and ELISA. Results The contents of puerarin, daidzin, glycyrrhizin, jatrorrhizine, baicalin, palmatine,
berberine, baicalein, glycyrrhizic acid and wogonin in GQD were 1.677, 0.154, 0.159, 0.045, 0.448, 0.035, 0.095, 0.013, 0.111 and
0.006 pg/g, respectively. The top eight inflammatory factors of the key protein in the interaction network were NF-kBp65, iNOS,
COX-2, Bcl-2, TNF-a, IL-1B, ICAM-1 and VCAM-1. Compared with the model group, the high-, medium- and low-dose groups of
GQD, the composition of index components group and the 5-ASA group were able to down-regulate the relative expression levels of
NF-kBp65, iNOS, Bcl-2, COX-2 in colonic tissues of UCRCC mice (P < 0.01), and down-regulate the expression levels of TNF-o,
IL-1B, ICAM-1, VCAM-1 in serum of UCRCC mice (P < 0.05, 0.01). Conclusion GQD and composition of index components can
improve the pathological condition of colon tissue in UCRCC mice, down-regulate the expression of inflammatory factors in colon
tissue of UCRCC mice, and have a certain intervention effect on UCRCC, which laid the foundation for determining the quality marker
(Q-marker) of GQD.

Keywords: Gegen Qinlian Decoction (GQD); ulcerative colitis-associated colon cancer; NF-kB signaling pathway; composition of

index components; network pharmacology; quality markers
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1-puerarin 2-daidzin 3-liquiritin 4-jatrorrhizine 5-baicalin

6-palmatine  7-berberine 8-baicalein  9-glycyrrhizic acid 10-wogonin

B 1 REXR®R A). BRZES B RXHEHE (O).
BEE (D). REZ (B). BER (F) A% HPLC
Fig.1 HPLC of mixed reference substance (A), Gegen
Qinlian Decoction (B), without G wuralensis (C), without C.
chinensis (D), without S. baicalensis (E) and without P. lobata
(F) solution
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0.67%- 0.92%. 1.08%-. 1.25%-

(3) TR KBRS0 B VAR,
0T 00 24 40 8. 12h HERE, il ik, 45 R
®W, WARE. KEH. HEH., @F%R. %
DB G, E5YT. HEE. HEERE
TR RSD B 73514 0.78%+0.98%-1.36%+1.08%-
0.96%-+ 0.88%-. 1.02%-. 1.13%-. 0.10%. 0.85%-
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Table 1 Regression equation of 10 ingredients in Gegen Qinlian Decoction
D%s EEpp r LMY/ (g mL™h

BHIRE ¥=295 809 X+ 50 429 0.999 3 1.20~18.00
KEH ¥=363 902 X+ 29 840 0.999 1 1.05~15.75
HEF Y= 50303 X+ 29 456 0.999 5 0.98~14.70
R Y=242 143 X+ 18 688 0.999 7 0.99~14.85
A Y= 65955 X+ 18783 0.999 1 1.08~16.20
BT Y=457 761 X+ 43 187 0.999 5 1.15~17.25
/INBER, Y=218 194 X+ 23 436 0.999 7 0.96~14.40
EER ¥=229 634 X+104 360 0.999 2 1.13~16.95
HER Y=21078 X+ 5259 0.999 1 1.06~15.90
WHEER ¥Y=190 941 X+ 14819 0.999 5 1.04~15.60

0.95%- 0.96%- 1.15%- 1.36%- 126%- 1.05%- 1.18%-
1.65%. 1.83%.

(5) IFE RS . AE 2 R H O AN R
BRSNS 3 4%, B3 1 mL, KSR, #]4%
POV, BERENE, FEE R, R R,
BHRE. KEH., B, HER, WHESE. D
BEOR. ZMRA. YT, HETF. HEER AL
W 735124 100.05%- 100.20%- 100.08%- 99.21%-
97.92%1100.37%+99.92%.99.66%-+99.84%.99.97%,
RSD {E5 54 0.067%-+ 0.87%-+ 1.69%. 1.96%.
1.65%- 0.88%- 1.73%- 1.77%- 0.93%. 0.42%.

(6) FEMNE: Hl& 3 MERSES, AT
ATIME 3 I, HEFEIE AR, T &R S
T, GRRWERE. KEH. HEH. 2R,
SRR BT NEERL. SR, HER. 0K
RSB N 1.677+ 0.154. 0.159. 0.045.

0.448. 0.035. 0.095. 0.013. 0.111. 0.006 pg/g,
RSD {H3 514 1.45%.0.21%-+0.31%+0.15%-2.48%-
0.26%-+ 0.25%-. 0.10%- 0.31%-. 0.06%.
2.2 33 UCRCC ¥&f®5 NF-kB B 3E B W 4E
IR B GFIE K BERREE F

i#1d Pubmed. ScienceDirect. Web of Science-
CNKI 55 SR, 43 i) 25 [ UCRCC %575 \NF-«xB
WM ERFE A, KA Cytoscape A5 7K
NF-kB 5 UCRCC (1) b R FAE it s 2 £,
FIT % 37 NF-xB i # 5 UCRCC f58 HAFE H M 4% 4n
2 iz, HcHE Betweenness fll Degree P Ii4a 45, 4
I NF-xB 5 UCRCC A2 HAE G EE H, Hrpgg
GHEAEEET 8 AL JNE R 743l 2 % H 1-p65
(NF-kBp65). 3 —SH A G (NOS). M4
b2 (COX-2). B #RE4HAERE-2 (Bel-2). &
I F-a (TNF-a)+ EMNER-1B (L-18) 4HifiE[a]
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LTER it RAUBIMAGRC 7 K-ras
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P B S L6 CmfRPS,
CD40 VEGF
PCNA TNF .23 € Vedﬁwil ’
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e s 110 BaBarrecr
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2 UCRCC 5 NF-«B i# 8% 32 B /48 &
Fig.2 Interaction network between UCRCC and NF-kB pathway
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Fibf4rT-1 (ICAM-1) ML P9 B2 4GB 20 7 1
(VCAM-Do VAMONARYE, JE2seset P b 8 T
FEARREAT I A o

2.3 BIREZEZX KRR E F RN

23.1 HRZFEZWHIE [ “2.1.37 BF Tk

232 fEFRCAEIIS  HRIRATIE BT
TR LB T T . R ERE 1.20 me.

KEH 1.05 mg. HETF 1.08 mg. #EE 1.13 mg.

POEE 2R 1.04 mg. EhIR/NEEDK 0.96 mg. ThERZG AR Bk
0.99 mg. EHRELYT 1.15 mg. HEEF 098 mg. HE
2 1.06 mg, T 1 mL HEEH, BEFEIRWR S HE
VISR -

233 . EERRGY) ADNRUEMTERETE RS,
BEML AL, BRI, BIRSEBE. B, &
g (RFEANRL 70 kg 1, IGIRFIER 48 g/d, %71
S AR AR L AT, DR ig S28K. .

EFIE N 3,12, 623, 12.46 gkg, RIS T
PR 0.5+ 1. 2 /%) 41, BIRZEZIRR
HEMAH, 5-ASA UEKRFIEN 0.58 g/d, Z/IMRE
NARR AR LB T, /R ig 45 257784 0.075 g/kg)
H, A8 R, EHE 1, /N ip 10 mgkg AOM
KK, 562 S T8H 2% DSS (KT
KR AR, BHEKH 44, MRS TIERIK

K, ®HRWEIVIRE, FRERE, 253 AR,
R VA EIAERR; 5 4 FIJFEE 95 2 A IIPERE
57 FFFUERE 3 A EIAER, 4 UCRCC B,
21 CAIK IS AT 1) SR LR B2 (R, A AR B
TR 2. 5. 8 BTG, #AZidfHILHE g
BT, HPIERR N 10 mL/kg, X IRALRIREARIZH
¥ ig SRR, 1 kd, ES:2 H. &5 1M
HIRE 10 d JEALFEATH/INER, B B 45 i 4 23001

234 BIRZIEG LIRS H A YR UCRCC
INERIMLYE 28 PR R AP R sg e BN BRI, JmiFk
G 32 AR B UL 2 /N R E - TNF-a. IL-1B-

ICAM-1. VCAM-1 /K. Z55R40% 2 s, SxHE
AR, BRI /N R IMIEH TNF-a. IL-18 ICAM-1.
VCAM-1 /K- RETE (P<0.01); HEAALL
B, BREERSFIEML. B A H K&
5-ASA /MR IMIEH TNF-a. IL-1p. ICAM-1.

VCAM-1 /K2 B (P<<0.05. 0.01).

235 BIREEG KSRV HEYRT UCRCC
NR I H LR BRI KN RS AT
4%% KR E e, FEBK. A, Es8)
s JE 4um, BT HE Jeta, TOas Rl FuE
FHNREE AR AR . SR B 3 s, XY
MR /N RS R b7 se B, BT Mo, IR

*2 BIREEZAXM UCRCC NRILES TNF-a. IL-18. ICAM-1. VCAM-1 7KEHIENT (ELISA, Xx+s, n=8)
Table 2 Effects of Gegen Qinlian Decoction on TNF-a, IL-1, ICAM-1 and VCAM-1 levels in serum of UCRCC model rats

(ELISA, X+s,n=8)

i3 (e ke TNF-a/ IL-1p/ ICAM-1/ VCAM-1/
(ng'mL™") (ng'mL™) (ng'mL™) (ng'mL™")

it — 50.34+17.36 2546+ 9.82 4748+ 9.19 535+ 4.28
iR — 100.22+16.46* 52.52411.09% 108.04 +16.75 19.78 £15.60%
HIREEY 3.12 88.63+10.37"  4230%15.93" 97.97+ 9.34™ 19.44412.60*
6.23 7838+13.79™  40.50+15.82" 86.99+12.37" 18.77+ 5.97*
12.46 76.44+1548" 302541298 63.98+16.98™ 1455+ 9.58"
5-ASA 0.075 92.93+15.38" 29.24+15.93" 83.65+11.18" 19.19+ 651
BhR o A — 85.48+12.67"  47.39+1147 84.56+18.27" 18.68+ 421*

xR #P<0.01; HEHAAHLE: "P<0.05"P<0.01

#P <0.01 vs control group; "P < 0.05 **P < 0.01 vs model group

BIRSED/ (g ke ")
3 BRZEESHN UCRCC /NRLEEMB LRI LAIFIN (X 200)
Fig. 3 Effects of Gegen Qinlian Decoction on pathological changes in colonic tissue of UCRCC model rats (x200)
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HEFBESE, Tl . AR /N B 45 i A e
FERi g, MRAAHEZZRAEL, 5 IR R IR,
FEENE KEREAMIRIE, ZIRY, #51%0
SR, o BRAHESIZEEL, T WG A . EAR
KiEp . mAEA. iR HEH K 5-ASA
HR R REE R R A E, HE R S5Y
D ERAMMIZIE. BIRESEBFEH/ DN R HE
JE b R A ORI, B BRI A, B E T
DAL 22 96 1H: 2 I

23.6 BEREED LHAB R H AR UCRCC
AN R R R PSR G 0] = I A N Rk 7

“.~\:‘ Ve

ZET 4% KPP EE, FEmK. M)
o IRipifE (%10 100 Fake), 4 ClIEIEE®KR
Ja, 37 CR#M_$iFE 30 min. PBS ik 3 Ik,
FX 3 min, FHIEARZEFRZ RK5r, BLHIHTEE AEC
R, TR RAMET FUEE. SR WA 4 Fk 3 B
N, SR IA R, BEARLAH N R EE R
NF-kBp65. iNOS. Bcl-2. COX-2 & #iLKIF)
BEFE (P<0.01); SHERALIE, HREEDR
fiKs Hy SRR fabrrir HE YLK 5-ASA
4H NF-kBp65. iNOS. Bcl-2. COX-2 & #&ik/KF
PR ERK (P<0.01).

w7 i
NF-kBp65
iNOS P 3
% 5 i
Bcl-2 A WRY, P LN R 3
AR IS AN @ 4
A N 7 ‘ i R g
N , W ALY = B (A
< o A FENTEWe SED.
7 B IS b, : *{‘»’ﬁ
§ < HEE FR VS UBIERTSE - S g N 3
COX2 J y A 8 h/ %! . p o LR
X- 7 My R 3
\\¢ e8P G %
- P ey . § T iy Rt ) (L e e
oy T 3.12 6.23 12.46 5-ASA TEbRIR A A A

HIREE G (g kg ™)
4 BRZTEZX UCRCC /MNRLEMLELE NF-kBp65. iNOS. Bel-2. COX-2 EERFRIAHIEM (X 200)
Fig. 4 Effects of Gegen Qinlian Decoction on pathological changes and expression of NF-kBp65, iNOS, Bcl-2, COX-2 in

colonic tissue of UCRCC model rats (x200)

3 BIRZIEIAX UCRCC /MNELERALAL NFkBp65S. iNOS. Bel2. COX-2 EEFTIAMFN (REANE X +s5,n=8)
Table 3 Effects of Gegen Qinlian Decoction on expression of NF-kBp65, iNOS, Bcl-2 and COX-2 in colonic tissue of UCRCC

model rats (Immunohistochemistry, x + s, n=8)

2H 5 &g kg ™) NF-«Bp65 iNOS Bcl-2 COX-2

xof R — 10.89+1.10 9.40+1.80 11.50+1.30 8.40%1.10
R — 34.90+2.34% 37.80+5.31% 46.80+5.93" 26.30+6.83
BIRE D 3.12 2430+1.54" 24.40+4.50" 27.30+3.64" 21.20+1.32"
6.23 19.24+1.92" 18.40+£6.32" 22.8042.72" 19.70+£1.64"
12.46 18.84+2.30" 17.60+3.10** 20.32+2.80" 19.40+2.30"
5-ASA 0.075 19.814+1.82" 18.3142.00" 21.86+2.84" 18.6042.70"
fabs o AW — 22.17£3.21" 20.334+4.32" 32.40+7.19* 18.50£3.40™

i #P<0.01; SHBALLE: "P<0.05 "P<0.01

#P <0.01 vs control group; "P < 0.05 P < 0.01 vs model group
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T H 2 ORISR ) BT ST, o, X EERT
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155 B8 I 1A 5y L R D R s F ek Rg 4 B T
ek R 4T B B A R R TR R s T R
R 2. Bk B, MEERE MG ST
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Jo T R 2 P 5 7 ks i R R R AR R e . K
FUESE, NF-xB B2 UC 1588 4%, /& UCRCC
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Ak, AR AR 0 v 24 o s 4 il
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T2 AR S PRI R, AT
RN R 2 i, BT R NI SR
iR, BT AR R 2 R E
2 DA TR U AR B R 2 i 5 . ik
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