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FAI PCOS 89 XL E sy Bk A A 3o b 0T AW FAF R 4R 27, Rhy e 47 LPS 269 KGN 42 ROS #= mTOR 4% ik /K
F699 &, T IL - 1B F= TNF — « #9 & 3% ;48 % & (50 nmol / L)mTOR #8423t Rh, % ## LPS $%049 KGN m e SRR, it & ik (3 pg)
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Role and Mechanism of Ginsenoside Rh, in the Inflammatory Response of Ovarian Granulosa

Cells Based on Network Pharmacology and Molecular Biology
WANG Wenfang ,HAI Xin
(The First Affiliated Hospital of Harbin Medical University ,Harbin ,Heilongjiang .China  150086)

Abstract: Objective To investigate the role and mechanism of ginsenoside Rh, (hereinafter referred to as Rh,) in the
inflammatory response of human ovarian granulosa tumor cell line KGN induced by lipopolysaccharide (LPS). Methods The
potential active components and targets of Panacis Quinquefolii Radix in the treatment of polycystic ovary syndrome (PCOS) were
screened based on the network pharmacology. The KGN cells were treated with 200 ng / mL LPS for 6 h to induce the
inflammatory response. The levels of inflammatory factors including interleukin — 18 (IL — 1B) and tumor necrosis factor — «
(TNF - «) in the KGN cells were detected by the enzyme — linked immunosorbent assay (ELISA) method. The reactive oxygen
species (ROS) level in the KGN cells was detected by the 2',7" - dichlorodihydrofluorescein — diacetate (DCFH — DA) staining
method. After the KGN cells were treated with 40 pmol / L Rh, for 24 h,the expression level of mammalian target of rapamycin
(mTOR) in the KGN cells induced by LPS was detected by the Western blot. Results The results of network pharmacology
showed that 11 main chemical components, 144 potential targets and 13 targets in the treatment of PCOS in Panacis Quinquefolii
Radix were screened out. Among them, Rh, and the downstream target gene mTOR were the key active component and potential
target of Panacis Quinquefolii Radix in the treatment of PCOS. The results of molecular biology showed that Rh, could inhibit the
high expression of ROS and mTOR and downregulate the expression of IL — If and TNF - a in the KGN cells induced by LPS.
Low expression of mTOR (50 nmol / L) could promote Rh, to alleviate the inflammatory response of KGN cells induced by LPS,
while overexpression of mTOR (3 pg) could reverse this phenomenon. Conclusion Rh, participates in the inflammatory response
of ovarian granulosa cells induced by LPS by regulating the expression of mTOR.

Key words: polycystic ovary syndrome; ovarian granulosa cell; ginsenoside Rh,; Panacis Quinquefolii Radix; mammalian target of

rapamycin ; inflammatory response ;network pharmacology ;molecular biology
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x1 WHESIATPCOSKIBERER S
Tab.1 Potential active components of Panacis Quinquefolii Radix
in the treatment of PCOS

DRAHA CaCo-24M mERE

parss R MR hae e
MOLO11434  polyacetylene PQ -2 36.74 -0.27 -1 0.20
MOLO11435 PQ-2 36. 74 -0.35 1100 0.19
MOLO11455 20 - hexadecanoylingenol 32.70 -0.24 -0.38  0.65
MOL000358 53— 44 B 36.91 1.32 0.99 0.75
MOL005344 AL Rh, 36.32 -0.51  -138 0.5
MOLO06774  stigmast = 7 - enol 3.42 1.39 104 0.75
MOL006980 2 24 64. 04 1.22 0.57  0.38
MOLOI1394 (2R, 35,45, 5R,6R) -2 - 36.43 -1.76 -2.64 0 0.25

(hydroxymethyl) - 6 -
[[(35,5R, 8k, 9R, 10R,
12R, 138,148,178 - 12 -
hydroxy - 4,4,8, 10, 14 -
pentamethyl - 17 - [ (29) -
6 - methyl -2 - [(28,3R,
45,55,68) - 3,4,5 - ui-
hydroxy - 6 - (hydroxy-
methyl) oxan - 2 = yl]oxy-
hept—5—en—2—y1} -2,
3,5,6,7,9,11,12,13,15,16,
17 - dodecahydro - 1H - ¢
MOLO11442 (85,985,104, 13R, 145,17R) - 43.87 1.55 1.3 0.75

17-[(1RAR) - 4- ethyl -
1,5- dimethylhexyl} - 10,
13 - dimethyl - 1,2,8,9,
11, 12, 14, 15, 16, 17 -
decahydrocyclopenta  [a]

phenanthren - 7 - one

MOLOOSI73  #1% 3 36.91 1.33 0.85 0.7
MOLO08397 2R % 3 50.37 0.61 0.06 0.77
CYPZC\Q //N(TS-—MGLU11394
/PN fiToR— —Mel.ooaa«;&\
Y - N %
ESR1_~ N NN
- " . SN
g ,/\\\ PGR ~><—MOL00B173 \\\\\
ol SN ;;ﬁmﬁ«z_ __"““5
Potrcysigggacal ' \\k\' / _F_’?'f‘_a} quinguefolius

El1 PCOS-FFS - FHMS - BaM%
Fig. 1 Network of PCOS - Panacis Quinquefolii Radix — active

components — targets

FEAE 43R 23,20, 14,14, 14,13, 11,7, 3 KR F - H1H.
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Fig.2 Protein — Protein interaction network of ginsenoside Rh,
in the treatment of PCOS
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5 LPSZ FL#, Rh, 2 KGN i 1L — 18 FII'TNF — a Y
FEIR AT B FE AL (P < 0. 05) , B Rh,(40 pumol / L,
24 h) BEA I By LPS 20 2t v KGN 4 ffd 1L - 18
FITNF — o £k AT TR UL 4 A R 4 B, Western
bolt SZ 86 25 /R, 515 % 41 He 4, LPS 41 KGN 4il g
mTOR AT FHE (P < 0.05) ; 5 LPS 4 b AL,
Rh, 41 KGN 41 mTOR HFRIAKT- B FER(P < 0. 05),
7% W] Rh, fig 10 i LPS 5 35 Y & M /) i KGN 4 g v
mTOR 1 [ ZRIRAKF 1 T o PR UL 4 CHITEI4 D,

ATA] k7K FE mTOR XF IL — 18 F1 TNF — o E k7K
VB 52 0 00 3 20 L YRR A RN [R]ZK - mTOR
JEORE e G 21 KGN 41 L, R Western blot {451 KGN
i il mTOR 1Y 2 387K o 45 5 Bon K% 8
(50 nmol / L)YmTOR € K ¥ KGN 41l it tf' mTOR % [ %
ik, 1t %A (3 wg) mTOR fiE_L 3 KGN 41 tF mTOR # [
FE3K, FEVLKL S AL i ELISA 3257 G 46 A [ 26 1k 7K F
) mTOR X Rh, 47 LPS 3% 5 KGN ZH L TNF — o Fll
IL - 1B 7K o 45 3 7R, 5 Rh, 41 LU, IR 38 mTOR
fig I A 2F Rh, % LPS 1755 19 KGN 48 L 453 £ i PR 4
FH, 3 25 mTOR FEINE KGN 4 j % 28 Mk S s, 1 WL I
5BZEE5D,

3 iTig

PCOS [ # Z RS P 9 5E , I PRER IR0 40 1

A M 31550 R A T B R N TR I3 Y CRP,

ROS/DCFH - DA

- -
IER 4

LPS4H Rh, 41
E. 5 ERMALE,P < 0.05; 5 LPS4LLE P < 0.05. B 4B 5,
B3 AZEHRWILPSIFESKMRE KGN 4 ROSKEHZME(n =3)
Note: Compared with those in the normal group, P < 0.05;Compared with those in the LPS group,*P < 0.05 (for Fig.3-5).
Fig.3 Effect of ginsenoside Rh, on the ROS level in the KGN cells with inflammatory response induced by LPS (r =3)
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2 #

1

0 I—i—'—.— 41

IEH 4 PS4l Rh, 41

IL-1B/pg-mL~! TNF - a/ pgemL~! mTOR / B~ actin
80 B 400 B 5
# 4 B
60 4 300 IE#4 LPS4l  Rhy4l
3 #
40 200 wror | 203
2
20 100 B~ actin _ 43 1
0 4u 0 215 0 154

EHA LPSAl Rh4 EH4 LPSAl Rh4 EHA LPSA Rh4
A B C D

A, SFIL - 1B K-F#%vh  B. 3T TNF — aK-F# % C,D. 3 mTOR K -F 49 % v
E4 ASEERLITLPSHESKIERLE KGN HMEFIL - 18, TNF - a,mTOR K F KM (n = 3)
A. Effect on the IL - 1B level B. Effect on the TNF - a level C,D. Effects on the mTOR level
Fig. 4 Effects of ginsenoside Rh, on the IL — 1, TNF —« and mTOR levels in the KGN cells with inflammatory response induced by
LPS (n=3)

49



HFRE
Pharmacy Articles

¥ %

China Pharmaceuticals

202341 H 5 H 32455 1)
Vol. 32,No. 1, January 5,2023

mTOR / B- actin

wron. R 2

B actin 13 & B B H B
@y/% Qy/o «?‘3& &0
RO B
A B

IL-1B/pg-mL~"! TNF - o/ pg-mL~!
80 500
* *
60 400
; 300 *
40 .
200
20 100
0 il 0 215
WX /\% \%> w) % "‘%
Q\é\’b L9 QQ‘ Q:Q’b/ “«\/ on
& N & &
O x O x°
<& AN <& Y
N X
LPS LPS
C D

A,B. RE &% mTOR R #4: 4 )5 4 KGN 20 fF mTOR #9 &5 C,D. 3 TNF - a A= IL - 1B R L KT 4%k
E5 AREFREKFEMTORX KGN M IL - 18, TNF - o,mTOR &K FERENT (n = 3)
A,B. Expression of mTOR in normal KGN cells after the transfection of mTOR plasmids with different expression levels C,D. Effects on the

expression levels of TNF — o and IL - 1B

Fig. 5 Effects of mTOR with different expression levels on the expression levels of IL — 18, TNF - « and mTOR in KGN cells (r = 3)
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