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Abstract: Objective To elucidate the clinical evidence and potential mechanism of Erchen Decoction (—-}47%, ECD) in the treatment
of non-alcoholic fatty liver disease (NAFLD) through Meta-analysis combined with network pharmacology analysis and in vivo
experiments verification. Methods Randomized controlled clinical studies of ECD in the treatment of NAFLD that met the inclusion
criteria were screened, study quality evaluation and data extraction were conducted, and data analysis was performed using Revman
5.4 software. The active components and their corresponding targets from ECD and traditional Chinese medicines (TCMs) with
dampness and phlegm elimination were screened. The “drug-active ingredient-key target” action network for the dampness and phlegm
elimination efficacy of ECD was constructed by using Cytoscape 3.10.1 and other software, and the key target of the dampness and
phlegm elimination efficacy of ECD was intersected with the disease target of NAFLD. The gene ontology (GO) function and the
Kyoto encyclopedia of genes and genomes (KEGG) enrichment of the intersection targets were analyzed using the Matescape platform.
According to the network pharmacology and modern pharmacodynamic substance research, the animal model of NAFLD was
constructed. Levels of alanine aminotransferase (ALT), aspartate aminotransferase (AST), total cholesterol (TC) andtriglyceride (TG)
in serum were detected. The pathological changes of liver tissue were detected by hematoxylin-eosin (HE) staining and oil red O
staining. And the core target of ECD in the treatment of NAFLD was verified by real-time fluorescence quantitative reverse
transcriptase-polymerase chain reaction (QRT-PCR) technology. Results Meta-analysis showed that ECD had superior improvements
in key indicators such as ALT, AST, TC and TG compared to the control group. A total of 145 active ingredients and 392 related targets
were obtained from network pharmacology, and 37 key targets were obtained for the dampness and phlegm elimination effect of ECD,
and 25 key targets such as peroxisome proliferator-activated receptor gamma (PPARG), B-cell lymphoma-2 (Bcl-2), prostaglandin G/H
synthase 2 (PTGS2), tumor protein p53 (TP53), glycogen synthase kinase-3 beta (GSK-3[) were involved in the treatment of NAFLD.
Enrichment analysis revealed 545 biological processes, 13 cell components, 40 molecular functions and 136 KEGG pathways. The
signaling pathways are mainly related to lipid and atherosclerosis, non-alcoholic fatty liver disease, apoptosis, phosphatidylinositol-3-
hydroxykinase-protein kinase B (PI3K-Akt) signaling pathway, mitogen-activated protein kinase (MAPK) signaling pathway, tumor
necrosis factor (TNF) signaling pathway, interleukin-17 (IL-17) signaling pathway, etc. The results of animal experiments showed that
ECD could effectively reduce the levels of blood lipids and improve the liver function in NAFLD mice, and up-regulate the expression
of PPARG and Bcl-2 mRNA in the livers of mice. Conclusion ECD has a certain therapeutic effect on NAFLD, manifested by its
ability to exert dampness and phlegm elimination effects, reducing levels of ALT, AST, TC, and TG, ameliorating the accumulation
and degeneration of hepatocyte fat. It also improves symptoms such as right hypochondrium discomfort or swelling, heavy body, and
unpleasant stool. The efficacy is associated with a network of key targets including PPARG, Bcl-2, PTGS2 and multiple signaling
pathways such as lipid and atherosclerosis,non-alcoholic fatty liver disease and apoptosis. These collectively play a role in regulating
lipid metabolism and reducing hepatocyte apoptosis. Combined with animal experiments, it was found that PPARG and Bcl-2 may be
the core targets through which ECD exerts its dampness and phlegm elimination effects in the treatment of NAFLD.

Key words: Erchen Decoction; dampness and phlegm elimination; non-alcoholic fatty liver disease; network pharmacology; Meta-

analysis
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B 20134 131 (66/65)  MWKZFRE (BRi. K% % 15g E. LHE, £E% S PER_EHARE 3 00006

g G S HSHEE 10g, KL I, 15 20
g KESg B ARE 10g) +HER ke

OIRBAE: @ALT; @AST; @TC; OTG; O©OMEHEEMEAMFER, Om%EREAMRERE,; O CT .
(Dclinical total effective rate; @ALT; ®AST; @TC; ®TG; ®low-density lipoprotein cholesterol; (Dhigh-density lipoproteincholesterol; ®liver CT value.



FED 20244E9H $55% H 188  Chinese Traditional and Herbal Drugs 2024 September Vol. 55 No. 18

* 6289 »

BEALA (R BB BE LA 575, 0T 9 B AS B 5

| R R H %, Wb m KR Fra Sk
AR B bR . ARG B AR FAE 0L, B0 AR
W ASBARA: BT SCBRES o a Rl e 8, R R Ik B
PEIR i fer s B VPR A SR I Atk A £
FIEATE R, PP XSG AS I - A £y XU DA
LA 2.

3.1.3 JHIhRefebr ALT AR1bifH 8 Fe STkt
B 1086 ], S PERIGSE ok P<<0.000 01
P=97%, FERPATIII TR E . 5 1 RS
RIS, 3£ 915 BRI AT, JRITH 471 41,

XTREZH 444 1), FEUERIC (P=0.12. P=41%),

random sequence generation (selection bias) -

allocation concealment (selection bias) |

R P [ 5 R AR . Meta 20 B4 5 (T 3) 427
RIAH ALT AKHERTHRA, ZEFERITFES
[MD=-0.64, 95% CI (-0.77, -0.51), P<<0.000 01].
3.1.4 HTIhfEdRbr AST ZB{LiEM 6 B Ckit
WCAE B 712 ], 5 0 A5G SR P<<0.000 01+
P=96%, #AMHNIFFE TR . Bk 1
T BISCHR 5 5 35 541 BRI N 53 #T, 697 4 271
i, XTHEAH 270 491, S5 BRI (P=0.003. P=
75%), K FHBENLL M BAL . Meta #7485 R (B
4) PRIAIEH AST KL T XA, ZRAR
i L [MD=-8.36,95% CI(-11.83,-4.91), P<
0.000 017

blinding of participants and personnel (performance bias) | |

blinding of outcome assessment (detection bias) |

other bias | |

. low risk of bias

1 I ! I I
F T T T 1

75% 100%

0 25% 50%

[ Junclear risk of bias Il high risk of bias

2 PANTHEREY IR B R TG

Fig. 2 Bias risk assessment of included literature

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
BETEE 2013 3639 912 63 41.49 1003 63 141% -0.53[-0.88,-017] -
G 2013 T8 4 66 4372 1064 65 14.5% -0.60[-0.95,-0.25] I
BEL 2018 33.24 92 25 5334 2565 25 51% -1.03[1.62,-0.43]
okRg 2013 3664 842 137 4062 1074 111 278% -0.42 [-0.68,-017] —
R 2013 4231 2218 90 5891 2417 90 19.6% -0.71 [1.01,-0.41] .
P48 2018 336 T 40 386 8.3 40 88% -0.62[1.07,-017]
PREEDE 2015 404 9.4 a0 52 108 500 10.0% -1.13[1.55,-0.70] e —
Total (95% CI) 471 444 100.0% -0.64 [-0.77, -0.51] >
Heterogeneity: Chi*=10.21, df =6 (P=012); F= 41% 51 _05.5 b 0?5 1=
Test for overall effect £=9.37 {F = 0.00001) Favours [experimental] Favours [control]

& 3

Z 553t NAFLD £3& ALT 7K F 5200 A9 ZR K &

Fig. 3 Forest plot of effects of Erchen Decoction on ALT levels in NAFLD patients

Experimental Control
Study or Subgroup  Mean  SD Total Mean SD_Total Weight
FE 2013 2436 81N 66 2932 881 65 233%
BT 2ME 3017 813 25 4216 17.42 28 127%
iR 2013 2745 828 90 3874 1632 90 20.8%
P8 2018 363 6BA 40 406 748 40 225%
PREBLE 2015 384 86 50 498 10 50 20.7%
Total {95% Cl) 271 270 100.0%

Heterogeneity: Tau®=11.12; Chi*=16.15, df= 4 (P=0.003); F=75%
Test for overall effect: Z=4.75 (P = 0.00001)

Mean Difference Mean Difference
V. Random, 95% CI IV. Random, 95% CI
-4.96 [-7.86, -2.06] —
-11.99 F19.11,-4.87]
11,28 [-15.07,-7.51] —
-4.30 7459 -1.11] —
-11.40 [146.24, -7.66] e
.36 [-11.81, -4.91] -
-0 -0 0 10 20
Favours [experimental] Fawvours [control]

4

Z[Fi#Xt NAFLD £ AST 7K F 5200 A ZR K &

Fig. 4 TForest plot of effects of Erchen Decoction on AST levels in NAFLD patients
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3.1.5 JERHHRSR TC ZItEol 7 e sCikttuicsE
it 956 i, ALK ER P<0.000 01. P=
96%, PEARNBEFCII TR . AR 2 o

XHEZH 399 ], FRPEREK (P=0.39. P=4%),
R P [ B DAY . Meta AT 45 3R (& 5) TET

RIGH TC AR TXMA, ZRE51T

-
FE X

SR, 3 825 Bl BN AT, EITA 426 1, [MD=-0.69, 95% CI (-0.83, —0.55), P<<0.000 01].

Experimental Control Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Bl 2m3 4.69 0.71 63 54 148 B3 122% -0.71[-1.12,-0.30]

2EAE 2013 487 0459 137 541 149 111 231% -0.54[0.83,-0.29] —

FAEE 20T g 0.67 86 585 082 85 39.6% -0.84[-1.07 -0.63] &

3R 2013 368 112 90 414 168 90 11.5% -0.46[-0.58,-0.04] -

BRERLE 2015 432 082 50 488 103 &80 13.6% -0.66[1.04,-0.28) I

Total (95% CI) 426 399 100.0% -0.69 [-0.83, -0.55] L 2

Heterogeneity: Chi*= 4.15, df = 4 (F = 0.38); F= 4% + + 7 1 ¥

Testforoverall efiect Z=9.58 (F = 0.00001) Favours [experimental] Favours [control]

&5

ZBRi%AXT NAFLD EE TC /KES N8 FRAEE

Fig. 5 Forest plot of effects of Erchen Decoction on TC levels in NAFLD patients

3.1.6 JECHENS TG AfbfEil 8 F i3t
Wit 1 086 17, Ttk o P<0.000 01, 2=
88%, IEARGINTRTLI IR . Ak 1 U2
BRIE, 351006 GIRBIAIN BT, 16I74H 517 %1, XF
R4 489 B, FRRPERE (P=0.000 8. P=74%),
R F BEALRSAR . Meta 20 HT45 8 (8 6) #R

Y. [MD=-0.55, 95% CI (-0.75, -0.36), P<<0.000 01].

317 IRREARCRBUEN 8 I
1 086 %, ¥ayT4H 557 ], XFRE4H 529 I, SR

I 5o P=0.03. P=55%, $RRgINNTTTHISE B
K, NRFHBEHIE AR, Meta 9874558 (B 7) 12

ARSI ATT O BT RA, ERAgHER

WIGH TG /KFHBMTHRA, ZRESIIFE X [OR=5.20,95% CI (2.89, 9.33), P<<0.000 01].
Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
DeTEE 2013 185 141 B3 252 125 B3 9.9% 057 [1.04,-0010] R
e 2013 178 053 B6 202 054  B5 18.5%  -0.24 [0.42,-0.06] -
EE 2016 227 135 25 416 156 25 47%  -1.89[2.70,-1.08]
BRAE 2013 1.88 138 137 253 128 11 137%  -0.55[0.88,-0.27] —
THEE 2017 17 051 86 241 063 85 18.9%  -0.41[0.58,-0.24] -
A 2013 1.56 088 80 214 085 90 167% -0.58 [0.85,-0.31] -
RFER 2015 16 031 50 225 059 50 18.5% -0.65[0.83,-047] -
Total {95% CI) 517 489 100.0% -0.55[0.75, -0.36] *
Heterogeneity: Tau®= 0.05; Chi®= 23.01, df= 6 (P = 0.000E); = 74% U : 1 1
Test for overall effect £=5.50 (P = 0.00001) Favours [experimental] Favours [contral]

Odds Ratio
M-H. Random, 95% CI

JE
—
—
R —
S —
R —
-

0.0

0.1 1 10

6 ZFRiH3T NAFLD B& TG 7K 0089 7R E
Fig. 6 Forest plot of effects of Erchen Decoction on TG levels in NAFLD patients
Experimental Control Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI
BETEE 2013 a4 63 47 63 12.2% 5.02[1.47,16.03]
G 2013 55 B 52 B5  14.4% 1.81[0.70, 4.77]
EEL 2018 1 25 15 25 105% 3.50[0.92, 13.31]
aflg 2013 128 137 211 161% 8.73[3.87,19.70]
FEE 2017 83 36 73 835 10.8% 4.55[1.23,16.79]
IR 2013 a1 a0 31 a0 161%  17.13[7.50, 38.68]
=48 2018 36 40 3140 11.1% 2.61[0.73, 9.37]
pRERLE 2015 48 50 40 50 8.7% 6.00[1.24,28.99]
Total {95% CI) 557 529 100.0% 5.20 [2.89,9.33]
Total events 514 361
Heterogeneity: Tau®= 0.38; Chi*= 1571, df= 7 (P= 0.03) F= 55%
Testfor overall effect: £=5.52 (P =< 0.00001)

Favours [experimental] Favours [control]

100

B 7 Z[RiAA7T NAF

LD ligRE

YRR

Fig. 7 Forest plot of clinical total overall efficacy of Erchen Decoction in treatment of NAFLD
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3.2 ZFRiABITIEIRICIRINMATT NAFLD X 4%
IR F T
321 FRmiEtER s SIER s BT LR

FITE, 132 145 Fp ZBRiziE Y5 - A UniProt
s R B A AR AL, £33 392 AN R AH R
B

322 JRIBAEBPA IR SIERAEA R
FAAH IR 155 15 BSIR AL 2 2035 1 1 2 34 Fib
AT 172 ASFHOCHE A

323 RSB AIR ijz UG- T Ry - B
R ML E HSE, i STRING & A
Cytoscape 3.9.1 B —FRiz “ 254-I8 Moy - e
7 M. SR)E, B STRING V&K G

& 8

324 NAFLD WIAHGEMHL A BT RRAERS
NAFLD #YIAH IR AL 970 4, RESA
STRING V& 24 PPI W48 HHEAT 40T, 45BN
883 Ml HEHEAE, PPIA 14519 %, H
[ J1 RN A G sk B4R 7~ (B 9.

325 ZBRiZIE IR ThEE YT NAFLD 1%

Frp 2 PPI 25 )5, ‘7 AZ Cytoscape 3.9.1 AT
FEAH, DAFEAE KT 2 5 Ao AT ik, 15 3 5 2
R34S RIHTARAE Rt R SR AR 2 R 2 i
DR SR SR R RIIA A 9 s R E R
AL [F S IR B BB A IR R 2 D) R A 39
. Hea, 18H Merge TG EIRALE P 25T
B 5 RAH IR E N4 3T 248, 188 %
BRI O 5 37 A, GRS IR R P )
44 2 (prostaglandin G/H synthase 2, PTGS2). M
%5248 1 (estrogen receptor 1, ESR1)+ PPARG. ESR2,
1 ZARFEBIE A F- 2 (nuclear receptor coactivator 2,
NCOA2) ZH8lRL, FHidth BB R TR
“CO-IETE R TR R 2% (1 8D,

ZRRARRALIRIIANY “AY-E RS- KRR W

Fig. 8 Network of “drug-active ingredients-key targets” for dampness and phlegm elimination efficacy of Erchen Decoction
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NAFLD FJRHEE i 25 >, HEEAE DABE S R/
~ (100,
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Fig. 10 Network of key targets for Erchen Decoction in
treatment of NAFLD by dampness and phlegm elimination
efficacy

3.2.6 FrimEid R IRUATT NAFLD 224
S EE ST GO o HIE 598 N (P<
0.01), 4 PEHT, A/ EE e, T Ihie

A Zi oy ik HHER T 10 2% Bt T sl (&
1D VSRR KA REEOS R R« T8 M4t
SRR . AH NS S 3 SRR . miRNA
SR AR R A58 545 M55 s iR s
RN EEY) . ISR IME. BRI, Rk
E5F 13 ANk H: TR & DNA S5 &5
T EAWMMEE S, ZREOEERMELS G Him
BT R F45 655 40 MR H

KEGG 731 (P<<0.01) ¥ J B ILA 136 %%,
WG PAEFET , FEBRRERE@E S JF 48 3 2 Y56
TLRIEEE, TRk HHARA T 20 SR AHSCE R E (&
12). KEGG il BG4 i Jo A sh ks AL Ak . JEIR
K VERG T I 4n B8 T2 Bl T I L -3- R R
(phosphatidylinositol-3-hydroxykinase, PI3K) - [
W B (protein kinase B, Akt) {55 1@, 2237
WL E A A (mitogen-activated protein kinase,
MAPK) {5 5. MIEIRIER ¥ (tumor necrosis
factor, TNF) {5 5 il % 40 Md /25 -17 (interleukin-
17, IL-17) {5 5188855,
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Fig. 12 KEGG analysis of key targets for Erchen Decoction in treatment of NAFLD by dampness and phlegm elimination

efficacy
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V8 i) 5 L PR 7 0o Bt A TR — BRI T T
5 pL ARG T E, AiEEwE 13 Fiw,
SR FH AR — s B R 24 T P R e T
8 1.93 mg/g.

3.4 ZRRi%HiATT NAFLD B9Eh4stif st R

341 —[RHX NAFLD /RO RE A& R AR K

PRI S5t IR AL B, B A /N SRS ALT.
AST. TC. TG /K FEEHE (P<0.05. 0.01,
0.001); SEMAMEL, iz, @ EH /DR
3% ALT. AST. TC. TG /K V8 Z K (P<
0.05. 0.01. 0.001), [z K77 & 41/ 5 i
ALT. AST. TG 7KV & Z K (P<0.01. 0.001)
(B 14,
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Fig. 13 HPLC of Erchen Decoction (A) and hesperidin (B)
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S IOAE SRR ALA b, RS 2 N BB
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i PPARG H1 Bel-2 mRNA & & (P<<0.05.
0.01. 0.001) (K 16).

30

AST/(U-L™")

0-
HFSW — 4+ +
ECD — — L
SIM — —

| 2+
| =+
++

12+

0.8 <

TG/(mmol-L™)
*
*
*

0.4

0 =
HFSW — 4+ +
ECD — — L

_|_
SIM —  — +

| =+

+
M

HFSW-iS R ICE + b OK s ECD-Z; SIM-EA%ARTT; L-KFE; M-dilE; H-mflE; SXRALE: *P<0.05 #P<0.01 #*#p<

0.001; SHERIALE: *P<0.05 **P<0.01
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HFSW-high fat diet along with sweet drinking water, ECD- Erchen Decoction; SIM-simvastatin; L-low dose; M-medium dose; H-high dose; #P < 0.05

#P<0.01 *#P<0.001 vs control group; "P<0.05 "P<0.01

P <0.001 vs model group; same as belows.

14 ZBRi%H3 NAFLD /NRIMASFARF TN BEK FRIFMA (x+s,n=6)
Fig. 14 Effects of Erchen Decoction on blood lipid and liver function level in NAFLD mice (x +s,n = 6)
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Fig. 15 Effects of Erchen Decoction on pathological liver changes of NAFLD mice (X 200, scale bar = 100 pm)
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Fig. 16 Effects of Erchen Decoction on levels of Bcl-2 and PPARG mRNA in liver tissue of NAFLD mice (x + s ,n=3)
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2, 1 KEGG 20 # K g R A S ks FEaE AL JE
TEASYE BRI AT ZHMA T2, PI3K-Akt {55 3@ .
MAPK {5 5Bk, XEeas L/ T —Mmiair
NAFLD )3 7E DRI R 2 4 o
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NAFLD AL, RIAE AT 2 i S S0 40 B
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DS SR S I i AN SR AT R N o i
J R 2H SR P AR RN AT A0 T p 116181 — Riz DAL A
TRACIE ThRGEIT NAFLD [ FElvs It 2 fhie 5

MBS AH EAE R 255 . Blan, 2 A B-43
19201 AR N R B 2121 PR RIS 2 220,
A HFEPRYIR L R 12324 g ep AR RS20
e (10 T A R R R TSR ) Jo 3 B A TS I IR AR
W D AR SRR R . RIS, ARZH )
U5 B 28 AIER 26 AR 28 22 W w] LI a1 FH-44H e
FT AR IE NGB RS, RIEF R ER 2328, i
B BR A3 BRI R IR THRGE YT NAFLD )
YAl RN EZE S PPARG A1 Bel-2 £H
K, BARMLEIHE 3.

%3 ZFRAT BN IATT NAFLD B4 REAtF01E AL H

Table 3 Material basis and mechanism of main active ingredients in Erchen Decoction in treatment of NAFLD
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