2708 » PER 2024448 B55% B8 Chinese Traditional and Herbal Drugs 2024 April Vol. 55 No. 8

ETIRRTT SHZHEANEE = LS U IE R — FRiA7 R TT = fe I R AL TR TR 5%

RELL A L2 F MR AZES AEEY XNHEHFL K ORET, 3p R
WWRFEZ RS, R B 250355

CWRRFHE ERE, LR BFR 250033

IR KZE @ FEE R, (LR BFr 250012

L REHEZRE:, R 301617

A

Fa RS I S e

W E: BE R RGOV E ST R AR- X4 2 A T -2 EERIR AR 5 Hh 24 8 Th ARk P SRR ST Ak AR AN Th Ak
R SRR RS, MENT R R SRR AR DGR YT S I ORI PRAESE AR R S IMRERIE R R FiE  THERF &9
NFRHER ZBRZE ST = AR MR I PRBE LG A AT, Sl 5 Z MR SRR TR DIAR S I I RAIEAB, 4817 T & s R 72 Meta
Gt iR RIS — R MR AR S rh 243 1 1 7 S X B R RE R, S AT Cytoscape 3.9.1 SR B EE — R IRR AR DI 2L
) “HAIETE RS- S 2%, R R A T 8 ) S B S s I TR R HE SRS 4, 3T Matescape TS X
LA AT HE A4 (gene ontology, GO) Difig K ni AR S EE A H R4 (Kyoto encyclopedia of genes and genomes,
KEGG) % & LT J:T M2 28 22 AP R it 7, a8l s e Bl g s R IR R, FIF qRT-PCR AN — Rk
DR AR T REE YT = R MURE O FSE S T IR . 458 Meta W1 B, BRGSO & HoAh v 7 7E 3697 = g U A&
FH 1A EE (total cholesterol, TC) = H il (triglyceride, TG). /=% & i & I IE[EBE (high density lipoprotein cholesterol,
HDL-C). K& ENEHR A H[EEE (low density lipoprotein cholesterol, LDL-C) 7 85 ML T3 HELH . W45 253 220 15
B Z R BB AR TR B E IR AL 37 AN, VRYT MR MU V5 Bl E AL VIR AR S FE VI B0E 524K v (peroxisome proliferator-
activated receptor gamma, PPARG). 1 1| i 2 P i 584k P& 1 2 (prostaglandin G/H synthase 2, PTGS2) M3 %244 1 (estrogen
receptor 1, ESR1). MR [ p53 (tumor protein p53, TP53). AKT &R/ R IRIEE 1 (RAC-alpha serine/threonine-protein
kinase, AKT1). PPARA %520 PoCHE#L AL, GO M Ky TACHEE RE MM 4T . A AR RE A IR 1 28 E i 72, KEGG
SRV I NG RIS KR R R AL IR T AR AR A R DT o R T . IUE P R Al B K BRI F- (vascular endothelial growth factor,
VEGF) {5 il B A1 PR i R IR Ve 16 2R (I ( AMP-activated protein kinase, AMPK) {55 i@ M55 91 45iE M. AP SLg6 45 1
FH, BRI RS B IR L K SRR 7K F (P<<0.05. 0.01. 0.001), -3 =i i ML A BUFF AR PP4ARa Al PPARy mRNA
HIZRIE (P<<0.05. 0.001), TARHIZAHZIH PPARy mRNA HIFRIE (P<0.05. 0.01). Z5i¢ —FRiziAYT =i fE MUE R BT AL ¢
DIREAEN TCy TG LDL-C /K-F R [&F1 HDL-C K-FThm, HEHIM%% 5 PPARG. AKT1. PPARA %5 AL S Al
VEGF {5 518 . AMPK 15 5@HA %, SLRIRIEXARBACET . REDT4u M RE 7 20 i i =5 . AR RS RER . 458 1Tk
BT LRI 23 B A4 P S8 K I PPARL Al PPARY 2 Rz KA SRR AR DIBOR T 15 8 E A A% O

KHR: MR RRAGEE: mIRILAE: W2 RPN, BECH: RV YIRS 24K o; o E AR
BEFEY S A y

hESES: R285.6 XEkFRERE: A XEHS: 0253 -2670(2024)08 - 2708 - 15

DOI: 10.7501/5.issn.0253-2670.2024.08.020

Efficacy study of Erchen Decoction in treatment of hyperlipidemia by eliminating
dampness and phlegm based on clinical efficacy mining and target network
verification

LI Rongrong'-2, DU Hang?, LI Hang?, SHENG Lisong?, LU Jiabao*, LIU Chinian', ZHENG Hui?, SUN Rong? 3

RS EHER: 2023-11-27

HEeWH: EZREARIUTRIBHE (2022YFC3502100); FFEH AR L N TAEZTH (202228099); 555 0 FBe BT 2 R R 2 4
(GYY2023QY01)

TEHRINY: 20, WA, W97 R 2525815 573 . E-mail: lirongrong113@163.com

*BIEMEE: 7 # HLASIE, #g, NFPAZE SR, E-mail: sunrongl07@163.com
HOWE, BhERFTCOL, AEPZ0 ME AR 5B M. E-mail: zhenghui@sdu.edu.cn



FED 20244E4 7 $55% H 8B Chinese Traditional and Herbal Drugs 2024 April Vol. 55 No. 8 - 2709 -

1. Shandong University of Traditional Chinese Medicine, Jinan 250355, China

2. The Second Hospital of Shandong University, Jinan 250033, China

3. Advanced Medical Research Institute, Shandong University, Jinan 250012, China
4. Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China

Abstract: Objective To elucidate the modern evidence-based relationships between the clinical efficacy of Erchen Decoction (—[%
%) in treating hyperlipidemia by eliminating dampness and phlegm and effect target based on integrated innovation strategy of
“systematic evaluation to determine the efficacy index-network pharmacological prediction target-interaction of dampness and phlegm-
eliminating traditional Chinese medicine to clarify the efficacy index-in vivo experiment to verify the efficacy index and efficacy
target”. Methods Clinical randomized controlled trials of Erchen Decoction for the treatment of hyperlipidemia that meet the
inclusion criteria was selected, clinical syndromes closely related to the efficacy of Erchen Decoction in drying dampness and resolving
phlegm was extracted, and then a meta-analysis of clinical studies was conducted. The active ingredients and corresponding targets of
Erchen Decoction and traditional Chinese medicine for drying dampness and resolving phlegm were screened and collected, “drug-
active ingredient-key target” network for the drying dampness and resolving phlegm effect of Erchen Decoction was construct by
Cytoscape 3.9.1 software. The key targets of Erchen Decoction’s drying dampness and resolving phlegm effect were intersected with
those of hyperlipidemia disease, and gene ontology (GO) function and Kyoto encyclopedia of genes and genomes (KEGG) pathway
enrichment analysis on common targets were performed by Matescape platform. Based on network pharmacology and modern
pharmacological substance research, a hyperlipidemia model was constructed through a high-fat diet, and qRT-PCR technology was
used to verify the therapeutic targets of Erchen Decoction’s drying dampness and resolving phlegm effect in the treatment of
hyperlipidemia. Results Meta-analysis revealed that Erchen Decoction either as a standalone treatment or in conjunction with other
therapies, exhibited superior outcomes compared to the control group in managing total cholesterol (TC), triglycerides (TG), high
density lipoprotein cholesterol (HDL-C) and low density lipoprotein cholesterol (LDL-C). A total of 37 key targets of Erchen Decoction
for eliminating dampness and phlegm were obtained from the network pharmacological research. The treatment of hyperlipidemia
involved 20 key targets such as peroxisome proliferator-activated receptor gamma (PPARG), prostaglandin G/H synthase 2 (PTGS2),
estrogen receptor 1 (ESR1), tumor protein p53 (TP53), RAC-alpha serine/threonine-protein kinase (AKT1) and PPARA. GO analysis
involved biological processes such as the regulation of small molecule metabolism and lipid metabolism, while KEGG analysis
involved 91 pathways such as lipid and atherosclerosis, regulation of lipolysis in adipocytes, vascular endothelial growth factor (VEGF)
signaling pathway and AMP-activated protein kinase (AMPK) signaling pathway. The in vivo experiment results showed that Erchen
Decoction could effectively improve the level of blood lipids in hyperlipidemia rats (P < 0.05, 0.01, 0.001), up-regulate the expressions
of PPARa and PPARy mRNA in liver (P < 0.05, 0.001), and down-regulate the expression of PPARy mRNA in adipose tissue of
hyperlipidemia rats (P < 0.05, 0.01). Conclusion The drying dampness and resolving phlegm effectiveness of Erchen Decoction in
hyperlipidemia treatment is marked by a reduction in TC, TG and LDL-C levels, coupled with an elevation in HDL-C levels. This
efficacy network is closely linked to several key targets including PPARG, AKT1, PPARA, as well as pathways such as VEGF signaling
pathway and AMPK signaling pathway. These elements collectively play a role in lipid metabolism, regulation of lipolysis in adipocytes
and liver lipid regulation. Combined with a fundamental analysis of its functional components and in vivo experiments, PPARa and
PPARYy are the central targets of Erchen Decoction for treating hyperlipidemia, utilizing its dampness elimination and phlegm resolution
properties.
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Fig. 1 Literature screening flow chart
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Fig. 3 Forest plot of effect of Erchen Decoction on TC level in hyperlipidemia
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Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI I, Random, 95% CI
{aEEz 2014 2158 085 o 287 049 30 209% -0.82[1.26,-0.38] -
#AE 2002 1.98 033 42 217 0,59 40 36.0%  -0.19[-0.40, 0.02 —i
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TR 2002 182 1.1 30 20 048 20 1449%  -0.08[-0.68 0.40] e I
Total (95% CI) 111 129 100.0% -0.36[-0.64, -0.09] .
Heterogeneity: Tau?= 0L.04; Chi*=7.15, df = 3 (P = 0.07); F= 58% ) 1 T i r

Testfor overall effect =288 (F=0.010)
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Fig. 4 Forest plot of effect of Erchen Decoction on TG level in hyperlipidemia
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Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed. 95% CI IV, Fixed, 95% CI
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FRERIT 2022 308 0.9 39 369 083 38 T1I% -0.64[1.03 -0.258] ——
Total (95% CI) 69 69 100.0% -0.57[-0.89, -0.24] e
Heterogeneity: Chi*= 0.50, df=1 (P = 0.48); F= 0% _=2 1 1 1 2

Testfor averall effect: £= 340 (F = 0.0007)
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Fig.5 Forest plot of effect of Erchen Decoction on LDL-C level in hyperlipidemia
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1RNG 2002 1.21 0.1 56 118 0.24 50 39.6% 0.03[-0.04,010] ——
A4g 2002 127 025 42 114 017 40 245% 013[0.04,0237) —
ERsd] 2022 15 0.3 3\ 137 o4 39 8.2% 013[0.03,029] B
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Test for overall effect £= 3.98 (F = 0.0001)
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Fig. 6 Forest plot of effect of Erchen Decoction on HDL-C level in hyperlipidemia
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
#3g 2002 40 47 B A0 4AT% 1.06 [0.94,1.20]
BRI 2022 a8 349 3339 420% 1.15[01.00,1.33]
maEdh 2002 26 a0 11 20 123% 1,88 [1.03, 2.40] -
Total (95% CI) 11 99 100.0% 1.15[0.98, 1.36]
Total events 104 a0

Heterogeneity: Tau*= 0.01; Chi®= 4 81, df= 2 (F=0.04%); F= 8%
Test for overall effect Z=1.68 (F=0.09)
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Fig. 7 Forest plot of clinical overall effective rate of Erchen Decoction in hyperlipidemia
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Fig. 8 Network analysis of efficacy targets for dampness and phlegm-eliminating traditional Chinese medicine
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9 ZERAKRERINE “HY- RS- RS L%

Fig. 9 “Drug-active ingredient-key target” network of Erchen Decoction on eliminating dampness and phlegm

o
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Fig. 10 PPI network of targets for hyperlipidemia
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Fig. 11 GO analysis of key targets for Erchen Decoction in treating hyperlipidemia by eliminating dampness and phlegm
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Fig. 12 KEGG enrichment analysis of key targets for Erchen Decoction in treating hyperlipidemia by eliminating dampness

and phlegm
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Fig. 13 HPLC of hesperidin (A) and Erchen Decoction (B)
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Table 4 Effect and mechanism of medicinal ingredients in Erchen Decoction on blood lipid regulation
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Fig. 16 Mechanism of Erchen Decoction in treating hyperlipidemia by eliminating dampness and phlegm
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