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Potential Mechanism and Preliminary Verification of Gegen (Puerariae Lobatae Radix) and its
Compound Compatibility in the Treatment of Myasthenia Gravisabout Based on Network

Pharmacology

CHEN Mo, WEN Yingjuan®, YANG Junchao, WU Qian, PENG Gaoqiang, TONG Wuning
(Shaanxi University Of Chinese Medicine, Xianyang, Shaanxi 712046, China)

(Abstract] Objective To explore the potential mechanism of Chinese medicine Gegen (Puerariae Lobatae Radix) in the
treatment of myasthenia gravis (MG) by using network pharmacology, and to conduct preliminary verification through animal
experiments. Methods TCMSP was used to screen the main active ingredients and related target information of Gegen
(Puerariae Lobatae Radix); combined with the UniProt human gene database, the active ingredients were transformed into proteins;
the GeneCards database, the Drugbank database, and the Therapeutic Target Database (ITD) were searched and screened for related
MG disease targets information; protein—protein interaction (PPI) network of the traditional Chinese medicine—disease interaction
target was analyzed by the STRING database and Metascape database; the R language was used to analyze the target point of gene
ontology GO and KEGG enrichment; the animal experiments were used to verify [L-4, TGF-1, Bel-2, Caspase-9 and other targets.

Results A total of 27 Chinese medicine—disease—related genes were screened, involving 4 active ingredients of Chinese medicine.
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PPI network topology analysis revealed that IL—4, TGF-B1, Bel-2, JUN, MAPK 14, etc. may be important targets for Gegen
(Puerariae Lobatae Radix) in the treatment of MG. KEGG analysis results showed that the treatment of MG by Gegen
(Puerariae Lobatae Radix) is mainly related to multiple signaling pathways such as APOPTOSIS, AGE-RAGE, P13K-Akt, and
Hepatitis B. Animal experiment results confirmed that Gegen (Puerariae Lobatae Radix) and its compound compatibility can
interfere skeletal muscle cell apoptosis by attenuating Bel-2 and increasing Caspase—9 expression. In addition, the expression of TGF-
B1 in the serum of EAMG rats was up-regulated, and the expression of acetylcholine receptor antibody and 114 significantly declined,
verified the reliability of network pharmacology. Conclusion The main biological mechanism of the traditional Chinese medicine
Gegen (Puerariae Lobatae Radix) in treating MG may be closely related to a variety of factors and signal pathways. Gegen
(Puerariae Lobatae Radix) and its compound compatibility can interfere the treatment of MG by affecting the expression of IL—4,
TGF-B, Bel-2 and Caspase-9.
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x4 FEAHKRIMF AchR-ab &2

il n AchR-ab (0D )
25 14l 10 0.0737+0.0098
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SRR L, A5 AT AR BT 1L-4 k3 8
T (P<0.05) , o USRS A B AR O L fe ok B
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BE B IR RS R R 8 AT L P
Bk Ze 2 257« — 07 [ RPN Z (rh 252 )
IR B AR B AL TR A2 Ty BB R T
WLPAZ Bl , T & N6 B, DAL, "IE R 4 %
r 2 S el SR B PRI 2R 7R I SIS DUBS AR Oy
BARIGIT MG, JT R

PRI AR SC L R 26 2 327 O T B X BB MG
{0 V8 A R AR AT TN 5 40 0T, JR 25 A MG
HE 55, S RS e | ok 2 Vi 17 B AR L, 6 B
f R 25 2 B TG AR 2 FH S ARk e i %
TRIEZ WIS S B AR L (H T 7 EAMG 893697, 5 iE
I 2 20 B2 45 L LA Ry I DR I FH R 259697 MG
P A — 7 i LR 5 0

ARYHFGE R B, EARIR YT MG (1R O3 M i 4
FEAFBEMRE SRR B A UIThE
L EARRERIRIT MG B 204, AN RE RS 3 i
R EBBARRL S HEAILPY g 6, ok L2 41, ) 1
it PINK/PARKINT i 48 5 & 4 453 2 1A 2| AR
RNS % B | i s 06 P B B9 7 38 16 VDAC 197K
- A0 AchR—ab 23KR0 LRAPHIZE 158 G S

KEGG 18 % & 5 f1 PPI A1 45 F W 4% L R,
SODI .IL-4 TGF-B1 .Bel-2 NOS2 MAPK14 ESRI1 .

x5 BHKXR [L-4.TCGF-B1 RiXLT K (x+5,n=10, pg/mL)

215 IL-4 36 J7 R IL-4 3697 )5 TGF-B1 JAJ7 Rl TGF-B1 )7 &
S 12.21+1.41 13.42+0.93 497.365+31.412 504.124+40.415
TR 2 32.24+2.314% 30.63+1.224% 194.124+27.7094* 220.151+34.010%%

R AR AL 34.41+2.014% 18.85+2.02% %" 200.192£50.7134% 414.153+49.01 7%
AR 33.37+1.09%% 22.67+3.24%%* 188.437+42.2344 404.324+22 43 1%
el 34.13+1.094% 24.3422.52%%* 219.326+33.3424% 383.612+34.110%"
wEU 33.68+1.094% 22.10£3.09%%* 221.103+29.3524% 394.321+31.755%"
B 35.45+1.094% 25.26+2.34%%* 215.345+42.3294% 400.456+35.610%*

BRE A 35.18+2.09%% 15.54:£3.12%%% 189.594+62.00844 470.134+44.91 1%+

52 HA R, 24P<0.01; SR LU, #%P<0.05 ; 5 5 I FA 2 LU #K, ®P<0.05 5 5 1R Y7 1 L #4%,*P<0.05
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6 SEHXRBHMALR Bel-2, Caspase-9

EHRIE (x+5,n=5)

4151 Bcl-2/GAPDH Caspase-9/GAPDH

2 HA 0.0732+0.006 0.3589+0.1363
T 2H 0.4753+0.142%4 0.1396+0.0905**
TR AN A 0.2147+0.119%** 0.2854+0.0674**
A 0.2431+0.194%* 0.2995+0.0942%*
BZH 0.2293+0.131%** 0.2884+0.0474%*
b 0.2456+0.086%** 0.3028+0.0305**
BRI 0.2293+0.064** 0.3129+0.0341%*
HARAH 0.2828+0.163** 0.2742+0.0541**

WS HAL R, 4P<0.01 5 5BV LA, *+P<0.01

T —— — — — — — —

Bel-2 26 kDa

S G G SR S D S a—
GAPDH 37 kDa

Caspase-9 50 kDa

S G R NS G G —
GAPDH 37 kDa

VEZEBI A RGN 7 A R B BB B SR
AL BAR A AL SR AL

7 RAXRBHEMAR Bl-2,Caspase-9 A

ik mikE

JUN . IFN-B1 TNF-a %3 H 5 BB IGIT MG % V)
H K, AGE-RAGE | 4 g i T \P13K - Akt , Hepatitis
B 20 fig W B ARIAYT MG B F- 20 B MRS
RIP MG BHRNLFRAR SOD KF T FE IL-4 %
KTHE . Bel-2 ZRE AR FUVE S 40 M 0 1 1) 32 24 4%
P A N Bel-2 1 B HLIA 3 B et B ik
E 441 it 39k 5 B P 2E £, AchR—ab & & 7= A2 | #0l 1E
AP T R K MG, 2R e S5k 3 3 3t
VRS IR PE A B T TGF-B1 ik, ek IFN—y |
NO /K-, BB BEAL MG /34 17 AChR-ab ik,
A BB A IR ST VR T IE S8 T A UK ) 45 2 22 25 4L
() AT SEE

Zh ) S B W 5 45 IR S EAMG K BRUAE 76 15 %
UAR A T2 A R B AR SR Dy i b
8 Bel-2 & A1k Il 59 Caspase-9 & [ & &, T
IL-4 TGF-B1 % ik , &ML AchR-ab & &, 2 2]k &
EAMG K B 8% LA ML T, BRI S 5 7 335, 48
RN 36T MG MFER . 5 R AR R S
B AF ST E S I A i 28 2 40 A T A7 0 o] AR
EAMG K 5B L0 B 08 7 [R) A 32 21 B 2 4 461 5 55

M K H A2 Ty B AT 3 975 EAMG K BLG ILP B
JULEOY e Ji 2H ZRSUAH DG B 1 2R3k, A DT — e B 1
%25 MG iR77 .

25 TR AR YA S A Bl 000 2% 24 3 A B AR TR
7 MG YR TT ¥ AR T 20 BT, 00 T 5 AR AE 6% 3l 2o
2o ZiER 2S5 MG WIRIT ., Lot
WA EAMG 1 % 9 3 A2 rp 77 8 8% UL 40
IR T A2 A B G, B AR K LA T IRC AT GE S R
EAMG K BUE 8 WL IL-4 ' TGF-B1 . Bcl-2  Caspase—9
HEEFRE RS E— R E LW ST,
Yok 555 AH 3¢ 4 E K, B IR AchR—ab %35 | ¥6 97 MG
FIAVE R, UESE 28 25 B2 25 0L 0 IR 4 AR BRI F 7
T 2 R AR IY B AR S LAy AR
MAPK14 JUN \VEGFA &5 1 H 72 3k 152 i LL K
P45 PI3K-Akt 5515 5 il % 2 5 EAMG WiRJ7, LA
94 115 PR L FH 45 4R 3 97 S AE LT 7 B A3
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