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Study on the Mechanism of Huanglian Jiedu Decoction Regulating Macrophage Polarization Based on
Network Pharmacology

LI Biren', MO Yugqing®, HUANG Yingjie’, ZHU Yong”, LUO Chuanjin’(1. Dept. of Emergency, Hainan Hospital
of TCM, Haikou 570100, China; 2. The First Clinical Medical College, Guangzhou University of TCM,
Guangzhou 510405, China; 3. Dept. of Cardiology, the First Affiliated Hospital of Guangzhou University of
TCM, Guangzhou 510405, China)

ABSTRACT OBJECTIVE: To study the mechanism of Huanglian jiedu decoction (HJD) regulating macrophage polarization in
order to explore its anti-inflammatory mechanism. METHODS: The active components and predicted targets of HID were screened
through TCMSP and Swiss Target Prediction database; the related targets of macrophage polarization were obtained by GeneCards
and OMIM database, and the network diagram of active ingredient-macrophage polarization target of HJD was drawn by using
Cytoscape 3.6.0 software; protein interaction network was constructed by String database and core targets were extracted. Gene
ontology (GO) enrichment analysis and Kyoto Encyclopedia of genes and genomes (KEGG) pathway enrichment analysis were
carried out by using Cytoscape 3.6.0 software and DAVID website. Combined with the results of network pharmacology analysis,
RAW264.7 macrophage cells were divided into blank control group, model group, simvastatin group (10 pmol/L) and serum

containing HID group (obtained from the blood after the rats
A FERIUH 5 A AR SRR H (No.81673923) s 454 were given HJD at the dose of 10 g/kg). Except the blank
M3l A B SURHIET 5 FIRMITFIR H (No.2018KQNCX038)
f VR HBEIN, o BFFE U7 B RS . E-mail:

control group and model group were added culture medium,

the other groups were added with 100 pL of relevant drug

278701716(@qq.com
BB EEE B AT Wi RS T Tl O P EE 25 B solution or serum containing drug. After 2 h of culture, except
6. E-mail:lcj_0124@126.com for the blank control group, LPS solution (100 pg/L) was
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added to the other groups for 24 h to induce inflammation. Western blot assay was used to detect the expression of AMPK. mRNA
expression of M1 type polarization factor (IL-1 B, iNOS) and M2 type polarization factor (IL-10, Fizzl) were detected by
RT-PCR. RESULTS: A total of 50 active components of HID (such as acacetin, wogonin, quercetin, f-sitosterol) were screened,
which could regulate macrophage polarization through 12 GO items (such as anoikis, astrocyte activation) , and 20 KEGG
pathways (such as estrogen signaling pathway, bladder cancer pathway, AMPK signaling pathway). The results of cell test showed
that compared with blank control group, the expression of AMPK protein, Fizzl and IL-10 mRNA in model group were
significantly decreased (P<<0.01) , while the expression of IL-1B and iNOS mRNA were significantly increased (P<<0.01) ;
compared with model group, the expression of AMPK protein, Fizzl and IL-10 mRNA in serum containing HID group and
simvastatin group were significantly increased (P<<0.05 or P<C0.01), while the expression of IL-1B and iNOS mRNA were
significantly decreased (P<<0.01). CONCLUSIONS: HID can regulate macrophage polarization through multiple targets and

pathways; it can up regulate the expression of MZ2-type polarization factors and down-regulate the expression of MI-type

polarization factors through AMPK signaling pathway, regulate macrophage polarization and play an anti-inflammatory role.
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Huanglian jiedu decoction
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MOL002925  5,7,2",6' -tetrahydroxyflavone 3700 024
MOL012245  5,7,4' -trihydroxy-6-methoxyflavanone 36.63 027
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MOL007245  3-methylkempferol 60.16  0.26
MOLO01941 11 £ % (Ammidin) 3455 022
MOL009038  FJ- TR AR 4558 083
MOL001494  ~F/\B 4% (Mandenol) 4200 019
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Fig 1 Huanglian jiedu decoction active compound-macrophage polarization target network
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jiedu decoction regulating macrophage pola-
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Fig 3 GO analysis result of active ingredients of
Huanglian jiedu decoction regulating macro-

phage polarization

F14) S5y A 42 B R

AT IET I 48 25 BT 452, BE ¥ AMPK [ 5
i % B AMPK 2K 11 RA K B A0 i A kAR G TR
mRNA , SRR % i 85 17 02 105 38 0 1208 R4 B W 4
MR AL, TSR AE LG . S5 5R R B, B34 M o
] F R AMPK 25 11 Fizzl \IL-10 mRNA [
IEAKSE, R PR 400 H TL-1B . iNOS mRNA () 3235 7K.
P AN, B i R 1 T R A AMPKC G 995 5 I 24
LIRS AL, AT R SEHTRAE T o I IFIE 45 SR 5 A DG STk
iR,

25 I AR ST 00 1 A AR T R A
AR BTGP B A5 DA R A5 % 5 22 20 B i B ) 26
YO U B4 70 ] REiE It AMPK I % E 8 M2 AR Ak K]
TR T ML BRI AR R 1y 2k , AT A9 B w21

hEHERE 0 EEnEELE

JEE RO AR
PI3K/AKt {5 -1 °
ORI A e £ 0 45
17N

FE B
SR

Rapl fi§ 5l
BATHE

A FH AR B S
i A S
LR e

TNF i 53l °

ez} e

ErbB {75 i

HAE 1) MicroRNA [ ]

VEGF i i

JRIE R 1 240 ®
AMPK {5 S 3 [ ]

R

U A 5

0

B4 =®
BRESKSTER

0.05 0.10

SE%
e3
(_H]

Pl

0.075
0.050
0.025

ERREIAE SRS EEERARRUK KEGG

Fig 4 KEGG pathway enrichment analysis result of

active ingredients of Huanglian jiedu decoction

regulating macrophage polarization

ANIDK  — — S —

GAPDH

25 [0 B2 it

SO 2
ittt

- et T

5 FEAMAH AMPK E B RIEHEKE
Fig 5 Electrophoretogram of AMPK protein expres-

sion in cells of each group

x3

(x*+s,n=6)

ZHMBEH AMPK EARNRIEKENELE R

Tab 3 Expression of AMPK protein in cells of each

group(xts,n==6)

Hikl AMPK/GAPDH 3 AMPK/GAPDH

A RA 1.16£0.12 HERE NG 124£022°

g 0.83£0.14™ FRMITH 125£021°
T Sas IR AL, P<<0.01; SR RUZE Heds, " P<<0.05

Note: vs. blank control group, ** P<<0.01; vs. model group, "P<<

0.05

®4 BAMMPRLEXETFH mRNA RIEKER

ELER(xxs,n=6)

Tab 4 mRNA expression of polarization related fac-

tors(xts,n=6)

A5 IL-1 B mRNA iNOS mRNA Fizzl mRNA IL-10 mRNA
IRV 1.00£0.05 1004021 1.00+0.05 100£0.17
R 2265003 306£0027 06140137 05740357
WEREAGAIMES 11720287 14310047 23740157 229+026%
FHATA 134£022° 1584023 278%0.13* 268033

T S PO ERA LA, " P<<0.01; SHERIZH [k, " P<<0.01

Note: vs. blank control group, **P<<0.01; vs. model group, “P<<
0.01
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