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Study on mechanism of Cistanches Herba in the treatment of liver fibrosis
based on network pharmacology , molecular docking
and experimental verification
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Abstract ;. To study the mechanism of active components of Cistanches Herba in the treatment of liver fibrosis from the point of
view of drugs,diseases and targets. The effective components of Cistanches Herba were collected through traditional Chinese
medicine system pharmacology database and analysis platform (TCMSP) ,traditional Chinese medicine encyclopedia database
(ETCM) , traditional Chinese medicine research comprehensive database (TCMID) ,CNKI database ,PubMed and other data-
bases. The target genes of active components of Cistanches Herba were obtained by Uniprot database,and the disease genes of
liver fibrosis were collected by GeneCards database and OMIM database, the active component targets were intersected with
liver fibrosis targets,and the traditional Chinese medicine-active components-disease network was drawn. Protein interaction

network (PPI) was constructed by String database and Cytoscape 3.7. 1 software. GO function and KEGG pathway were en-
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riched by DAVID database. Animal model of liver fibrosis was established , the contents of LN, HA , PCIII and Col IV in mouse
liver tissue were detected by ELISA kit, liver histopathological changes were observed by HE and Masson staining, and the
transcription of PI3K and AKT mRNA was detected by real-time fluorescence quantitative PCR. Eight active components of
Cistanches Herba, 157 targets and 1 005 targets of liver fibrosis were collected and screened,and 92 targets intersected with
each other,involving 5 main signal pathways, including cancer signal pathway, hepatitis B virus signal pathway, PI3K-AKT
signal pathway , tumor necrosis factor signal pathway, proteoglycan and cancer. The animal experiment showed that compared
with the model group,the high,middle and low dose groups of total phenylethanol glycosides of Cistanches Herba (700,350,
175 mg/kg) could significantly reduce the contents of LN,HA ,PCIII and Col IV in liver tissue of mice with liver fibrosis. The
pathological observation of liver tissue showed that total phenylethanol glycosides of Cistanches Herba could reduce hepatocyte
injury and collagen fiber deposition. The real-time fluorescence quantitative PCR detection showed that the mRNA expression
of PI3K and AKT in the liver tissue of model group was significantly up-regulated compared with normal group. Compared
with model group,the mRNA expression of PI3K and AKT in the high,middle and low dose groups of total phenylethanol gly-
cosides of Cistanches Herba significantly decreased,and its mechanism may delay the progression of liver fibrosis by inhibi-

ting the activation of PI3K-AKT pathway. The total phenylethanol glycosides of Cistanches Herba have the effect of anti-fibro-

Vol. 34

sis,which lays a foundation for further study on the pharmacological effects of Cistanches Herba.

Key words: Cistanches Herba ;network pharmacology ; molecular docking liver fibrosis ; target
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Table 2 Binding energy between main active components and key protein targets

% P HEHAK 4i5HE

Number Active ingredient Protein name Binding energy (kJ/mol)
MOL003333 TR Acteoside AKT 7.1
MOL003333 BT Acteoside ICAMI 9.67
MOL003333 TEMMT Acteoside MMP9 7.87
MOL008875 FASL351F Echinacoside AKT -10.51
MOLO008875 WAR 451 Echinacoside ICAMI -11.87
MOLO008875 P21 Echinacoside MMP9 -10.19
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R3 &4H/NF LN HA PCIIL, CoL IV ﬁ%ﬁ’q%ﬁ(;is,nzﬂ
Table 3  Differences in the contents of LN, HA ,PCIII and Col IV in mice of different groups(; +s5,n=9)
) 7 LN HA PCIIT Col TV
Group Does( mg/kg) (ng/mL) (ng/mL) (ng/mL) (ng/mL)
TE% XF BB 2H Normal control group - 97.43 £22.40 23.31 £2.94 15.35 £2.20 6.16 £0.86
BEEIL] Model group - 241.80 +15.27*  50.17 £3.09*  37.18 +1.85%  17.22+0.75"

BHMEXT HEZH Positive control group 840
CPhGs-H 700
CPhGs-M 350
CPhGs-L 175

130.50 £12.40* " 33.14+2.84" "
144.00 £17.43* " 33.88 +3.00" "
154.20 £13.29" " 39.04 +1.56" *
183.60 +11.55" " 43,17 £2.22" "

24.34 +1.42*"
25.68 £2.06" "
27.16 £2.60 " *
28.48 +1.87" "

11.71 £0.94 "~
11.99 +0.87 "~
12.80 £0.97 " *
13.45£0.85" "

TG IER X BT LA, PP <0. 015 SRR LA, *~ P <0.01,

Note : Compared with normal control group,*P <0.01 ; Compared with model group, * * P <0.01.
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JFARM . A RIZH A I A4 AR R RIRAE 195 K
LI R= ST R DN S I T N I (171
LRI BE A XS IR 2 T A0 O PR A R, W R P AL

AR s

Masson Het ( WLIET 11) « 1EH 20 AT 40 25 454
SERE, ISR Y (0 I (S UL LA AT /B S I T 4 5 A6 1
2 PR W (AT 4R T U (BN L SR X, ml
WK ZS LRI o o Hp ARGR] i ZE A B X R 2
AR PRI S £ 4 ALK 04 DX R
L HEN B

B 10 CPhGs Xf CCl, BT 440 /N BT LR T2 # T M R0
Fig. 10 Effect of CPhGs on hepatic histopathological changes in mice with liver fibrosis induced by CCl,
TE: A2 AL B AR ; C o BN IZE ; D - CPhGs @7l 4 ; £ CPhGs 7|14 ; F: CPhGs R 20, T [a). Note:A:Normal; B:Model;
C: Positive control group;D;CPhGs-H;E:CPhGs-M;F:CPhGs-L. The same below.

11 CPhGs 3 CCl, BATLF 4L /N R AT B AR R AT AR

Fig. 11

Effect of CPhGs on the changes of collagen fibers in liver tissue of mice with liver fibrosis induced by CCl,
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2.8 SRS PCR EH M PI3K, AKT mRNA
5 IE H 0T B4 AR b, AR 2 /) R 418
PI3K . AKT mRNA k5 B2 (P <0.01) ; 5

BAZHAHLE , BT HR A K A

s ks e

MNER LB &

IR v PIBK AKT mRNA 2 3k i g 35 /> (P

<0.01) (hF4),

%4 INRAFES PBBKAKT mRNA #5 (x +5,n=9)
Table 4  Transcription of PI3K and AKT mRNA in mouse liver tissue(; +s5,n=9)

ZH 5 15

é?()}ljji) Docs?ﬂnt/kg) PI3K ART
TEHE XS ME2H Normal control group - 1.00 £0.00 1.00 +£0.00
HERIZH Model group - 2.46 £0.46* 2.43 £0.90*
FF X HRZH Positive control group 840 0.17 +0.08* * 0.47 +0.25* "
CPhGs-H 700 0.36+0.13** 0.76 £0.13**
CPhGs-M 350 0.66 +0.15** 1.02+0.32"*
CPhGs-1 175 1.42£0.34" " 1.44 £0.30**

T IR X B LA, PP <0. 015 SEERIZE LA, " P <0.01,

Note ; Compared with normal control group,”P <0.01 ; Compared with model group, * * P <0.01.

3 Wit54&iR

JFLT 4 10 % J il A0 2, 4% A PR 7 S 4% 20
JiE 38 e 2 )R B B2 A LS T T — A
HAERBE A2 M2, DR S 5| B R T R M
B, P2 AT 2Ry SN R S R R AR i 2
SR, T R G X AR AT Y. R BA
AP IR BV, 0 rh 25 80 22 TCMSP 25 %4
T3 PURAE A RURSY : BE AT AR B4
B B AR DUMSTR 95 5 G RS MR s iy B —
BE R CTIRRE, AU RN" WA E
B PR By, PSR4 1 B
TEREEF RN 2 PR ¥ 252800 T A 3 Ak A
A% E 3 28 2 PR 2 TR AT 145 B B S AR T FIAA S 4
AR5 T LR A0 R 0 5, I8 3 4 7 X 45 A T
IE,

WASRAH B SRR R o 2B,
BUR I R NN ORI N e X AR
A7 ICAMI AKT MMP9 ] G J& A L4515 B
FEMEHE 16T LT 44k 9 78 IS 5, ICAM1 4 Sy —Fif
20 O 86 B DR 7, BT RS £ O 15 1 T 2R ik sk, T LA
] ICAML 3 3k, M AT LF e fb g & et
24 R SRR R R (AKT) J2& PIBK R gAYy —
AT, 3 AL AKT HE— 53807 |, 4R 2T R
R ST, T I T 4 Ak F) i R, A 3 5 4 ol
AKT W23 6 I 27 4 £k 14 & A4=17) ; MMP-9 T ¢ i
TF 5 I e T 5 IR, B JH400 L R B 485 , 412 6 M R
AT AL AWK R B IR SR AR AT 4R
JE 3 3o A0 MMP-9 U] 241 41 JFF 47 4 Ak Y %
AP AR S fd Y CCL, ST TR ET 4 A/ BB 25D R

SR LA 1 22—, CCL, 3 b I8 s 1 5 0 A 3
P, HH HBIE B 4, R4 /N L LN HA | PCIIT, Col
IV & 0 S 7 v AR AR 4, CPhGs L A (IR
)2 2H B B A LN HA (PCIII, Col 1V & & ; HE HiI
Masson A6 ] 2% R 2 0 . 5 581 41 L 4%, CPhGs 1 .
e ARG 2 A A PR AR A g, G T 1 U
N =g e NS E o g a4 TR A Y Wl ks 37
B PR B S 30 I 27 b kR T B S
ICAM1 AKT ,MMP9 ¥ 35 4 56, 75 22 1F— 25 X A 56
HHFBHATRI

JFErdEfb iy r= A th Z Fp N K 5 e, Hr PI3K-
AKT 3 %2 P 38 3 2 43 BT 0 15 HE 42 5 i %) 3 s
PIBK-AKT {553 2 S5 AE M 5081 05 5
NFEMRE KA SRR FE IR B 5 5% R IR T 41 4
f B > — Y, PIBK-AKT 1 [ RE S0 T I 45
A sl = B L e o e e U =
O] 200 L P 9 T, R 2 0 B A 2 A, AT S UM
et MSRAGTE B SRS ) T L i
YA ICAMI (AKT \MMPO #8555 4100 ] JH- JIE 40 i i 134 5
TG AL, R AR 2K 2 5 R ] B 1 2 5 1 I 40 it
FREE AT B A PR T = AT T T IEET 4k AR 1)
HE R 38 3 S A8 B PCR K20 . 5 0F % 41
HHEL A2 /N BURF 41 20 PI3K AKT mRNA 33k
T LR SR AR L, KRR OB T
o G 2 PIBK  AKT mRNA ik B E 00,
HALH] AT REAM ] PIBK-AKT 38 B il 3500 | 4iE 22 T 27
Ay HERE

LE RTINS R 2B S T LU SR
CCL, 5 1 /N BURF 27 2k, Fo AL nT fig 5 PI3K-
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