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Abstract: Objective To explore the mechanism of Qingre Lidan Decoction (i&#F|fE#) on cholestatic liver injury based on
network pharmacology and experimental verification. Methods Core targets related to Qingre Lidan Decoction and cholestatic
liver injury were screened, and protein-protein interaction (PPI) network based on common target of active ingredients and disease
was constructed by network pharmacology. DAVID database was used to perform Kyoto encyclopedia of genes and genomes
(KEGG) pathway enrichment analysis on potential targets, molecular docking methods was used to verify the binding effect of active
ingredients with key targets. Bile duct ligation was used to establish a rat model of cholestatic liver injury, Simeite and Qingre Lidan
Decoction were administered to intervene, levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT), total bilirubin
(TBIL), direct bilirubin (DBIL) and total bile acid (TBA) in serum of rats in each group were investigated; Pathological changes of
liver tissues of rats in each group were investigated; mRNA expressions of protein kinase C a (PRKCA), protooncogene
serine/threonine-protein kinase 1 (RAF1), dual specificity mitogen-activated protein kinase 1 (MAP2K1) and mitogen-activated
protein kinase 1 (MAPK1) in liver of rats were investigated. Results Network pharmacological analysis showed that Qingre Lidan
Decoction participated in MAPK signaling pathway by acting on the targets of PRKCA, RAF1, MAP2K1 and MAPK1, thereby
treating cholestatic liver injury; Procyanidin B2 and MAP2K1, quercetin and MAPK1 had a good binding ability. Compared with
model group, levels of ALT and TBA in serum of rats in Qingre Lidan Decoction group were significantly reduced (P < 0.05), and
pathological damage in liver tissue was improved; Expressions of PRKCA, MAP2K1 and MAPK1 mRNA in liver tissue were
significantly reduced (P < 0.05, 0.01), RAF1 mRNA expression was significantly increased (P < 0.01). Conclusion Qingre Lidan
Decoction can treat cholestatic liver injury by regulating PRKCA, RAF1, MAP2K1 and MAPK1.

Key words: Qingre Lidan Decoction; cholestatic liver injury; network pharmacology; procyanidin Bz; quercetin; PRKCA; RAF1;
MAP2K1; MAPK1
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ARG JBAREAR 73 9 S IR A A AR IE
AR BT, MBI HARE 75 28 54T N B8k
FARGIT . WFRE, JHA MRS I BRAC U
AR ) A - A R R 3L % d2 B2 3 (sodium-
taurocholate cotransporting polypeptide, NTCP). fH
TR E:HIHZ (bile salt export pump, BSEP). £%
it 245 8 4 2(multidrug resistance associated protein 2,
MRP2). MRP3 %5441zt 1 % VIFH KB

TERARINE 75 9 KB BERE R 7 b e 26— B= e U e
W77, HEERE. A R, KRE. T K3
Ak, BAEMN FEE. BEMWII, JTZHTE
SYNRFER . MHARESEE, MRS 2™, BT,
TE BRIIRZ 6 57 RE AR 43 R PR AL A1 v AR
DLARIE , AHIFFT R FH 9 2% 24 B 22 58107 vk R o i
PRI I IT IR AR M A R AL, IFiE
A P SEES IHEAT IR IE o

1 MEEGEE

11 MKAEZE S

111 JHVT AR R B s i e DL <R
THR R RFR5 7 o4, 7 Gene Cards ¥ &
(https://www.genecards.org/) A1 NCBI 3 K 54k
Chttps://www.ncbi.nlm.nih.gov/gene/) #HATH R, 3K
PR AR SRR A0 5 AH DG HE A

1.1.2  ALGY)omiE ISR S AR A RT R A
i e OB S - DU AR AT - AT I TR] s 3 CUHPLC-
QTOF-MS) 2%, WP ¥E T iEHAING T 72 Flg
o0, ARAE R TEN 7 HEAT IR AR AT R
<500, VKL RE<5. St iAsr<5. S
ZARKI<10. BEAh, FEEF. DOEESHE. TSR
oy BARTERZ AR M 2 41, AR SRR E BAA 4
RPN, SIS EY . M2 RG24 EEL
EEEF 3 M T4 (TCMSP,  https://Isp.nwu.edu.cn/)
A1 SwissTargetPrediction %% #% & C http:/iwww.
swisstargetprediction.ch/ ) YStER BT 3 X0 L FRTHE £
113 FEAF-E A A EAEA (protein-protein
interactions, PP1) 73#fr K H Cytoscape 3.2.1 i f:
AR S LI BB RO A, B AR B AR AT TE
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PEFIHE RS SR STRING 7 £ B 04 A it
1T W7, K Cytoscape 3.2.1 514 #9% PPI 4% .
114 HHEENSERFNHAE R 2FH (Kyoto
encyclopedia of genes and genomes, KEGG) &
5081 FIFH DAVID fEZ 5 Hr T2 X AEAE B
AT KEGG 18K & 470 #rlel, K H Cytoscape 3.2.1
L o K e 5 s (= R i e S S S R U S s o &1 D!
Network Analyzer 44 xf H AR FME AT 404, 1
SE KRB R AR R

115 S FutE FIH SYBYL-X2.0 AESHEENE
FH AR SRS PR 70 64T 3 8. N RCSB 22 5t
Bz (http:/iwww.pdb.org/) #5558 5 H 1 & A
4584, I\ PubChem H#s e SRAGIT 1 i 70 ) — 4k S5 14
A, I EK. AL Bk, B EEER
ML S S5 G 8, WA =5 RS 5
HEHAEARITFNESE1EH.

12 SEIRIHE

1.2.1 B SPF ZifErE SD KR 28 K, 8 Ft,
& 280 g, T H KIEER RIS SL s, 3l
YIEHEAIES SCXK (31D 2018-0003). it Tk
HEERRFE—MEER O E, WE (22+
1 C. W (65+5) %. JHEFEIF 12 h, H ik
BYOK. IR KIERRR LIS AP B2
Attt (k'S AE18015).

122 #iMt &8E GitS 170301, #% (it
170505) f5¢ (#t'5 170305) . AZF (L5 170503).
BE¥ (At 170305). K3 (dit'5 160702) Hi K%
RRLR BB fefit, S RIEERIRFE—
B I ot v 24 JR ¥4 5% i 2R S 8 0 il AR E AR R HIE
Y3t % # Lysimachia christinae Hance f /542
BRI #%5 Scutellaria baicalensis Georgi [T
AR ZERHEYER RS Citrus aurantium L. & HAk 85
BRI AR SR S FRHEIAA Aucklandia
lappa Decne. () 4R 7§ FRHMEYINE T Gardenia
jasminoides Ellis it TJ8 SR 52, 245 i K% Rheum
officinale Baill. f) T-154R A AR 2% .

123 #Zid5iRAA  RNA IR & (s
AJ12064A) ¥ 7R B (5 AJ10742A).SYBR
Green ¥eRHR & (L5 AJEL687AIN [ H 7 Takara
Awly FESTHT R EEER (BER, #tTS
16186TB23) Wy H LRI HIR A7 EHE M
C a (protein kinase C a, PRKCA). JJIHE K 22
RIRI75 AR F ¥ 1 (protooncogene serine/

threonine-protein kinase 1, RAF1). XU 1 22 24 5
LR I 1 (dual specificity mitogen-activated
protein kinase 1, MAP2K1). 2% JFiH1k & (1 ki
1 (mitogen-activated protein kinase 1, MAPK1) I H
T S -3- 1 /R M Z(BE  ( glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) 5|9 i Ki%EF AEY) THEH;
RARA T HA .

1.2.4 A¢ds 7180 R EH A/ i (HAH L
AF]); PCR ¥4 (3£ Bio-Rad A#]); ABI
7500 %! qRT-PCR 1 (3 [ Applied Biosystem A ] );
B (HA Olympus A %)),

1.2.5 ERFRZEIHIS PRI EREE 30 g 5
159, A% 159, #5159, Hi+ 159. KiK 109,
BER RN ZM T 10 52K FIRE L h, n#k
R 1h, &6 EoKSmiEd; makiEyHimA s
RERMZK, i 30 ming I K, F&ZH 30 min,
2 6 JZWUKDAER s &9 2 IRIEM, HAk4gE®
100 mL (DAAEZG &, MY T 1 g/mL), ARUREH
BTHIRA UHPLC v iE AR AT 7 4040,
I I B o R PR B S TR R B RS A b, % e
TEETR. FILAR. MERERHR. JLERM
JRIREF 23 MUAY); XT38 X s &4, A3
Wy T IR EARZEIE 1X10°° LN B, SN
RFEACCER P R, RIEM—H] . M+
HCOO] « [M+H]*FI[M -+ Na] 5k 4> 1 55 1 I 1 =
7.

1.2.6 @B, #5728 SD KRBENL D XTI
. BRI, FBEZE (50 mglkg) ARG HRIIHZ
(8g/ky, MU TIRKRERGIE) H, FHT R,
IR 2R 250K, ip IRELEG 2 (50 mg/kg) FRIFE
SrEIRRE, F 4.0 22 A1 b AT i 25 FLAR
ST AR I R A ), RS im BR& S (3
mg/kg) HEIENT; TR KR A o BRI, At
T840, BIERIE T 4K H R EIRE N 20
mg/mL B, AJG 3d, BEZREA im2 mL 254,
AR ig 2 mL 25%), XIRAMBRA ig 55
AR 0.9%F AR, 1 kid, 42 .

1.2.7 GR35 RE 8 AR JH 32 45 K BRI 7
W R &R R #5 & ¥ (aspartate aminotransferase ,
AST). HNAM ¥ (alanine aminotransferase,
ALT) JEVERLABIHZLER (total bilirubin, TBIL).
BN R (direct bilirubin, DBIL) 15 fHYT R
(total bile acid, TBA) /K P AL H)E,



= 4580

¢ 8% 202487 H52% H 158  Chinese Traditional and Herbal Drugs 2021 August Vol. 52 No. 15

FHRR ip RELZ (50 mg/kg) FREE, BEEDNAK
BRI, R FH 4 B 3 A A 2 A ks il I3 v ASTVALT
WEMELLE TBIL. DBIL fil TBA /K°F.

1.2.8 15 AHIRE 7 %5 RE Y 8 AR 1 45 45 K BRUFF 4
ZURIAL R K USIE AL AL, 43 B AL 2H,
T 10%4E /R AR [E 2, SRR K. H2E
EWH. AEMET R & 5 um), B THAKE-
A (HE) B, T R4 T WS H 4003 ARk .
1.2.9  JEIAFIREZ XS RE- AR PR 5240 K BRUF2H 214
PRKCA. RAF1. MAP2K1. MAPK1 mRNA ik
s i AR T B R PR IS R R R
RNA JE& i cDNA, 1T qRT-PCR 7. 519F7
%|: PRKCA L¥7#51% 5-TCCAGGATGACGAC-
GTGGAG-3’, Fiif5|¥%) 5°-CGTTGACGTATTCCAT-
GACGAAG-3’; RAF1 _[Ji#5|%) 5’ -CATCATCCACA-
GAGACATGAAATCC-3’, Niif54) 5°-TCAACCT-
GCTGAGAACCACTCC-3’; MAP2K1 L iif 51 4
5-AGCTAATTGACTCCATGGCCAAC-3>, Fiif5l
¥ 5-TGGCATCCAAACAGCAGCTC-3’; MAPK1
5514 5°-ATGCTGTCATTTGTCATGCTGTG-37,
514 5°-CAGAACTGTCTGGAGTGCTCTGAA-3’;
GAPDH _EJi#514) 5-GGCACAGTCAAGGCTGAG-
AATG-3’, Fiii51% 5°-ATGGTGGTGAAGACGCC-
AGTA-3".

1.3 Geitoth

HAE LA X £ KR, KR SPSS 22.0 475
M, 22 0 R) AT PR 9 L 2SR FE B PR 3R T 22 o A R
LSD 779, P4HIA] 1) R F AR FE A t A5G
2 %R
2.1 MEHBZ S
2.1.1 PPI M4 FIH Gene Cards il NCBI %{
P PE FE43 31 686 A~ -5 RE RS A 40 40 A 5% (R 505
B RIS BB RIIRZ ) 49 ANETERCT
W 1. FIFH Cytoscape 3.2.1 BAHH oy #E s et
BIPRREAT, FR1G 125 NI . DAACHEHE S A
NNZ%S L, SR Cytoscape 3.2.1 B %E PPI
%, WK 1. PPl 285 124 /N15 L 2249 NiA,
FRRMMOEREE R &G, AN EZEESEE R
IEME, FHRAEZTRRES/ERTER R
Cinsulin, INS). 22ZJR/75 =M 5 H M (RAC-o
serine/threonine-protein kinase, AKT1). H4Hfiu/ 2
6 Cinterleukin 6, 1L6). 4RI HTIR p53 (cellular
tumor antigen p53, TP53). MJRAFERF (tumor
necrosis factor, TNF) . Ifil 3 P J7 £ K K -7 ACvascular
endothelial growth factor A, VEGFA). k& &
i 9 (Caspase 9, CASP9). MAPK1. % JFi& )&
R AR 9 (matrix metalloproteinase 9, MMP9) £
R AT RV RT 453473

F1 BRFEZPEERSHLEARLENES
Table 1 Information of Lipinski rule related active compound in Qingre Lidan Decoction
EER S 7K 7 TE ZR 5K AEXT 43 o A AR A% DS
(-)-epicatechin 1.37 290.27 6 5 sk
(+)-catechin 1.37 290.27 6 5 sz, K
4-hydroxybenzoic acid 1.37 138.12 3 2 WA, SR
acteoside -0.45 624.59 15 9 e
aloe-emodin 2.42 270.24 5 3 K
baicalein 2.68 270.24 5 3 M ¥
baicalin 0.55 446.36 11 6 HE
caffeic acid 0.94 180.16 4 3 W, SR
carthamidin 1.65 288.25 6 4 e
chlorogenic acid —-0.45 354.31 9 6 HE¥+
chrysophanol 3.54 254.24 4 2 K
costunolide 2.89 232.32 2 0 K&
cryptochlorogenic acid —-0.67 354.31 9 6 HEF
dehydrocostuslactone 2.29 230.31 2 0 S
emodin 3.01 270.24 5 3 K&
gallic acid 0.59 170.12 5 4 K, SR
gardenone 1.96 212.29 3 0 SR
gardenoside -2.31 404.37 1 6 e+
genipin 0.18 226.23 5 2 e+
geniposide -1.53 388.37 10 5 e+
hesperetin 1.94 302.28 6 3 e+
hesperidin -0.55 610.57 15 8 Rk
jasminoside B -1.37 346.38 8 5 e+
jasminoside D —0.57 346.38 8 5 e+
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TS 7K 23 iE 2 2 AT 3 R SR SRS KB

kaempferol 2.17 286.24 6 4 st
khelloside —0.05 408.36 10 4 sk

limonin 253 470.52 8 0 SR
meranzin 2.80 260.29 4 0 sk

naringin -0.37 580.54 14 8 HST

narirutin -0.37 580.54 14 8 e
neochlorogenic acid —0.45 354.31 9 6 HST
nechesperidin -0.55 610.57 15 8 Ma+

oroxylin A 2.96 284.27 5 2 Ba+
p-coumaric acid 1.43 164.16 3 2 B

physcion 3.54 284.27 5 2 K
procyanidin B2 2.58 578.53 12 10 K3t
protocatechuic acid 0.88 154.12 4 3 K

quercetin 1.68 302.24 7 5 WA Sk
rhein 3.00 284.22 6 3 PEF AEHE
rutin -1.06 610.52 16 10 N
scutellarin 0.07 462.36 12 7 PaT &ERH
shanzhiside -2.82 392.36 11 7 S
skullcapflavon I1 3.19 374.35 8 2 Ma+
skullcapflavone 3.00 314.29 6 2 W

syringin -0.66 372.37 9 5 WE

tenaxin | 3.18 344.32 7 2 A
viscidulin 111 2.20 346.29 8 4 WE

wogonin 2.96 284.27 5 2 K&
wogonoside 0.82 460.39 11 5 HE
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Fig. 1 PPI network of targets of Qingre Lidan Decoction in treatment of cholestatic liver injury
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FH 168 AN715 i F1 765 252 fli. W2 $h Fh2 AT ik
N, BIFIRE GMH Akl 2 (prostaglandin G/H
synthase 2, PTGS2). WEARELNLEE 3-BlE pl10 vy
( phosphatidylinositol ~ 4,5-bisphosphate  3-kinase
catalytic subunit y isoform, PI3KCG). AKT1. TNF.
MAPK1. PRKCA Fll CASP3 %540 5 HA 15 iy 1) i
fH, PISK-Akt {5530, TNF {5 5@ %M MAPK
B 5B ER ARSI, RFFHRFINEZ AT R
T Ik DA b B R I T IR R A

PRKCA 1 MAPK1 A& EE, 25 T MAPK
S5 59E M RAFL. MAP2K1 #1 MAPK1 /& MAPK
F T R R OO R A, R I R R B

RIFAF R Bay MEERE MAP2KL Al MAPK1
KL, PRKCA 5E&EMMT . MERER. T
. e P, JEAEE R Boy BLEEE. M.
I HEEF KRG, RAFL Slip . it  =oC Tk

213 SRR W 4 PR, REE R
B2 1 MAP2K1 X} #:154) v 9.16, it} 2 il MAPK1

10r

Xy

& H o o4 Emo oEm &
O X OE OE b B
oo 'R %4? 2 2 &
N - s < < ¥
= £ v 2 8 & &
v $ g 8§ F 2 3
N A g ¢
< xr £ 2
=
4

PRKCA-JR JL 45k

XTS5 5.83, BAERE RIS GiETE, BHEXT
2 B EZR 5 PRKCA. MAP2K1. MAPK1. RAF1
FIxF 1543 70 N 5.06. 7.64. 7.87. 4.40; #53k
53 SR A A R LK 5.

2.2 LIGIGE

2.2.1 i FAFIRE Iz 06 JE T 978 B B 4545 K R L i
B AST. ALT it LA TBIL. DBIL Al TBA /K
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Fig. 4 Docking total score of active compounds in Qingre Lidan Decoction, Simeite and targets
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Fig. 5 Docking conformations of compounds and targets
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Fig. 6 Effect of Qingre Lidan Decoction on activities of AST, ALT and levels of TBA, TBIL and DBIL in serum of cholestatic
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Fig. 7 Effect of Qingre Lidan Decoction on pathological changes of liver tissue in cholestatic liver injury rats
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Fig. 8 Effect of Qingre Lidan Decoction on mRNA
expressions of PRKCA, RAF1, MAP2K1 and MAPKL in liver
tissue of cholestatic liver injury rats (X +s,n=7)
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Fig. 9 Mechanism of Qingre Lidan Decoction in treatment of cholestasis liver injury
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