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Effect and mechanism of ginsenoside Rg1 in alleviating

neuropathic pain in rats
Guo Qiang,Wang Kun,Dang Caiyan,Gao Xiaomeng
(Department of Pain,Xi’ an Central Hospital )
[Abstract] Objective : To investigate the role and analgesic mechanism of ginsenoside Rgl (GRgl) in neuropathic pain in rats.
Methods : A total of 30 adult male Sprague—Dawley rats were randomly divided into sham—operation group , spared nerve injury (SNI)
group, GRgl group, GRgl+empty vector group (GRgl+vector group) , and GRgl+TLR4 overexpression plasmid group (GRgl+TLR4
group) , with 6 rats in each group. The SNI method was used to establish a rat model of neuropathic pain in the latter four groups , and
after successful modeling, GRgl was given by gavage for 14 days, while the plasmid was injected via the caudal vein. The sciatic nerve
was exposed for the sham—operation group without any injury manipulation. A mechanical pain threshold detector and a radiation
thermal pain threshold detector were used to measure mechanical withdrawal threshold and thermal withdrawal latency on day 1 before
surgery and on days 1,3, 7, and 14 after surgery. L,~L spinal cord tissue samples were collected, and quantitative real-time PCR,

Western blot, and indirect immunofluorescence assay were used to measure the mRNA and protein expression levels of GFAP, a

marker for astrocyte activation, and Iba—1, a marker for microglial
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% H AR - https:/link.cnki.net/urlid/50.1046.R.20250418.1611.004 used to investigate the binding ability and interaction mode between

(2025-04-21) GRgl and TLR4. Results: GRgl restored mechanical withdrawal

cells; ELISA was used to measure the content of IL-13, TNF-a,

and CXCLI in spinal cord tissue, and colorimetry was used to mea-
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threshold (F=24.67, P=0.000) and thermal withdrawal latency in SNI rats (F=8.058,P=0.034) and downregulated the expression lev-
els of GFAP (mRNA: F=37.74, P=0.000; protein: F=98.71, P=0.001 ) and Iba—1(mRNA: F=62.11, P=0.000; protein: F=187.0, P=
0.000) in spinal cord tissues of SNI rats, and it also reduced the levels of IL-1B (F=56.96, P=0.000) , TNF-a ( F=55.25, P=0.000) ,
CXCLI (F=93.54, P=0.000) and NO (F=30.57, P=0.000) in the spinal cord tissues of SNI rats. The study on mechanisms showed
highly stable binding between GRgl and TLR4, and GRgl downregulated the expression level of TLR4 (mRNA : F=62.66, P=0.000;
protein: F'=53.52,P=0.000) and the phosphorylation levels of p38(F=300.3, P=0.000) and p65(F=121.6,P=0.000) in spinal cord tis-
sues of SNI rats , whereas the overexpression of TLR4 reversed the effect of GRg1(Mechanical Paw Withdrawal Threshold : F=24.67, P=
0.000; Thermal Paw Withdrawal Latency: F=8.058, P=0.034; GFAP, mRNA : F=37.74, P=0.009; Protein: F=98.71, P=0.000; Iba-1,
mRNA: F=62.11, P=0.006; Protein: F=187.0, P=0.000; IL-1B: F=56.96, P=0.006 ; TNF-a: F=55.25, P=0.000; CXCL1: F=93.54, P=
0.000;NO: F=30.57,P=0.042; TLR4, mRNA : F=62.66, P=0.000; Protein: F=53.52, P=0.000; p38 Phosphorylation Level: F=300.3, P
=0.000; p65 Phosphorylation Level : F=121.6, P=0.000). Conclusion : GRgl may exert an analgesic effect on SNI rats by regulating the

TLR4-p38/MAPK-NF-kB signaling pathway and activating the activation of astrocytes and microglial cells in spinal cord tissue.
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JUE B I PRIIFZEE R GRg1 ] L3 3= 410 i 40 g
T PLR AT A AR S Bl 2 3 D) g, (H L AE NP
o B VR ALE TS AS BHAfR™ . Toll # 52 {4 4 (toll-like
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50 A0237, 4l FE >98%) 5 I [ LY 2 4 (1% [E Merck, 785 :
P3761) ; pcDNA3.1-TLR4 ixf 3 35 JFUk: il 25 2 5ok (b [ g
GenePharma 23 7] ) ; 575 (1 iE—EDTA (2% [E Thermo Fisher, 7%
+5:25200114) ; PBS(HE R FE, 175 : P1020) ; ECL L4 %
Feid ) & (P [E Vazyme, 785 : E423-01/02) ; trizol id 7 (Invit-
rogen N ], 5] 5 15596026) 5 RevertAid First Strand ¢DNA
Synthesis Kit(Thermo Scientific, $7%5 : K1621) ; RIPA 24/ |
BCA 25 ¥ B I 500 & JBENE 058 1 SDS-PAGE B A HR
HAH AT E(LEE S RAEYHERERLF, K5
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PN PR T H YR N N e e Sk 3 VR W A /@ 1
FREEI AN 5 s, Hk B R A 10 s, ZESE RIS 5 vk, L) BE A B
B R A B R ) R (S YA i .
SN 3 YK, ARV RE AT 3 min LA, 45 5RO .

1.2.3 #4452 S BT AR (thermal withdrawal latency, TWL)
BN E A P S AR S0 2 R BRI 1 d AR5 1.3.7 d
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B HEER 1 b, RIS B ORIV o B S TS G TR
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TR RN o — EL s B4 L S (RN R RS ) |, ST s
IETFIS I S ] o EAT 3 vk A D, A = ) [ G
5 min, ICSERFRIMAM 25 58, IR I EAE S 3 i) TWL
Ho R T B kGRS ) i i sh W 32407 , — ek il e
SV A (]33 R 20 s,

1.2.4  SEBT 22 9% %2 2 PCR (reverse transcription quantitative
PCR,RT-qPCR) 1EARJG 14 d, MWT I TWL A £5 T )5 , )
FHMT Sk B A0 B8 B, BOK B L~ L, 3 6 4 AT R 2 52 8
JH trizol BRI AL PR BELH 2L, JREUR RNA JFI0 2 1R B 5 AR Fi b
W5 3 3% 5% B L cDNA, JF#E 47 PCR [ . DL GADPH A
fE RS IE SR 2724 L3154 GFAP Ml Tha—1 (AR X 3k
(£,

*1 RT-qPCRETASI#FEFI

319 JPH1(5°~3")

GFAP LU GAGTGGTATCGGTCCAAGTT
T CTCAAGGTCGCAGGTCAA

Iba—1 L3 GCAGCCTCATCGTCATCT
T CTCTCTTCCTGTTGGGCTT

TLR4 L3 CCAGAGCCGTTGGTGTATCT

N TCAAGGCTTTTCCATCCAAC

L ATGGTGAAGGTCGGTGTG
T AACTTGCCGTGGGTAGAG

GAPDH

1.2.5 7K [ % B (Western blot, WB)  7E R Ji5 14 d,
MWT I TWL A I 45 A0, A WSk 325 A0 58 K B, 30K B
L~L AR i AT RIPA A AR UK B L~ il 2 41
AR 5T, (] BCA 250 G i 2 1 Bk B . B HEAT
SDS— R A 475 Tk g S5 e v, Dk 70 89 2 1 B, o4 2 1 e 78 31 5
M — 9 LM (PVDF) i |, T % T3 2 he PVDF Y —
PLtE A CTFIFE SR, FH TBSTIHRIEVE 3 G 5 =l T
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FEhIT R R .
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RETER—Pi; 5 =T SR A2 HiBEE 1 he
FH DAPLZ IR GEA% 10 min, S PIIOE A IG B 7l
T, PO WM, RAEEIR

1.2.7 W@ﬂ%ﬁﬁ&%figﬁ(enzyme—linked immunosorbent as-
say, ELISA) B NO & 50l AR R B L~L Al 20
il 4 2 W, 12 IR ELISA 10570 & B W 43 A6 1L-1B . TNF-a
H1CXCLL 77 R AR — AL AL (NO) L 2 32 i & i ] 43
7 NO K-

128 JrFxi4E M PDB R T 2 TLR4 8 11 R A4S
#J (Homo sapiens: https://www. resh. org/structure/3FXI; Mus
musculus : https://www. resb. org/structure/3VQ2) , M PubChem
BOHE PR 2 GRel 41 4544 (https://pubchem. nebi.nlm. nih.
gov/compound/441923) . S FH B 11 - BC AR X #2254 Autodock
Vina 1.2.2 A R F e GRg1 5 TLR4 MI45 4 fiE 1 A B
YERIRE . 456 RRBRIR R IR 5 2 A 2 [0 25 4 AR E , 45
4 fiE<=5 keal/mol Ui W XIHELS JE R 47 .
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BRI HAT 3R E R LI, Mgk a=0.05,
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FRM MW T A0 TW L FH- TG .22 5 ORI MWT: sham vs. SNI,
F=24.67,P=0.999;sham vs. GRgl, F=24.67,P=0.995 ; sham vs.
GRgl+vector, F=24.67, P=0.903; sham vs. GRgl+TLR4, F=
24.67,P=0.999;SNI vs. GRgl,F=24.67,P=0.995;SNl vs. GRgl+
vector, F=24.67, P=0.866; SNI vs. GRgl+TLR4, F=24.67, P=
0.999;GRgl vs. GRgl+vector,F=24.67,P=0.950;GRg1 vs. GRgl+
TLR4, F=24.67, P=0.964; GRgl+vector vs. GRgl+TLR4, F=
24.67,P=0.738) ; KM TWL: sham vs. SNI, F=8.058, P=0.321;
sham vs. GRgl, F=8.058, P=0.768; sham vs. GRgl+vector, F=
8.058, P=0.643; sham vs. GRgl+TLR4, F=8.058, P=0.880; SNI
vs. GRgl, F=8.058, P=0.151;SNI vs. GRgl+vector, F=8.058, P=
0.108;SNI vs. GRg1+TLR4, F=8.058, P=0.177;GRgl vs. GRgl+
vector, F'=8.058, P=0.999; GRgl vs. GRgl+TLR4, F=8.058, P=
0.997; GRgl+vector vs. GRgl+TLR4, F=8.058,P=0.997; K 1A,
C)o FARIG 14 d, 5 sham 4 L5, SNTA K BRAM MWT (F=
24.67, P=0.000) Fil TWL(F=8.058, P=0.000) & # T k& (I8 1A
MIC), GRgl 4K FAM MWT(F=24.67,P=0.000) # TWL(F=
8.058,P=0.007)FH# T SNIAAH 2 B WK (K 1A R C) , Ui
GRg1 %F SNI K B MWT F TWL AW EAE . Ak, GRgl+
TLR4 41 K A MWT(F=24.67,P=0.000) 1 TWL(F=8.058,
P=0.03) LT GRg1 A FRF(EI TAFIC) o 5 2R BRAS A R] 45

—e— sham
= SNI
-+ GRgl
- GRgl+vector
25 —— GRgl+TLR4
2 204
~— b
=
£ 151
= c
%
104 a
5 1 1 I 1 1
bl 1 3 7 14
SNIARJG (d)
A. AR BAMMWT
—e— sham
-= SNI
-+ GRgl
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14— — GRgl+TLR4
~ 124
£ 10- b
i’ c
8- a
6 T T T T T
bl 1 3 7 14
SNIARJF (d)

C. FHRBAMTWL

X MW T FITW LIS TeseT 422 5 (1B AT D, P>0.05)
2.2 GRgl #7%] SNI X R ABE 4042 ¥ GFAP Fo Iba—1 83 £ 3%
AT RSG5 R AR R, BOH: La~1L6 - B2 2L
S G A AR A5 8 GEAP F1/N B 5 20 i As A5 4 Tha—1 (1)
mRNA I H #£ LK. RT-qPCR F1 Western blot i 45 4 i
7R, 5 sham 41 AH H , SNTAL K BUABEZH 21 GFAP 1 Tba—1 1)
mRNA FIZE 4 325 8 0 & 3 (GFAP, mRNA : F=37.74, P=
0.000; % 4 : F=98.71, P=0.000; Iba—1, mRNA: F=62.11, P=
0.000; & [ : F=187.0, P=0.000; &l 2A~D) , 1fii GRgl 1 %]
GFAP Fl Iba—1 ) %% ik (GFAP, mRNA : F=37.74, P=0.000; 7§
I : F=98.71, P=0.000; Iba-1, mRNA; F=62.11, P=0.000; &
:F=187.00,P=0.000; ¥ 2A~D), } T #— LI % 4% %,
A G A 1] 42 5 2 96 635 K DU GFAP N Tha—1 1 23k 7K
S, WNIE 2E fr R, SNIZH o GFAP Fil Tha—1 Y 28 35K F b 3%
1 T sham 41 , 1] GRgl 41 *F GFAP il Iba—1 Y % ik K K T
SNI1ZH, bk, ABFFE & Blid #ik TLR4 ) , GFAP Fll Tha—1 )
FikE B FE S T GRel 21 (GFAP, mRNA : F=37.74, P=0.009;
H1: F=98.71, P=0.000;Iba—1,mRNA: F=62.11, P=0.006 ; %
1 :F=187.00,P=0.000; & 2A~E) , 7 SNI K [l L4~L6 A BE2H
LR LI IS T A0 RN S S A I ) R EX — S
MLk GRg 43

—e— sham
= SNI
- GRgl
28 -+ GRgl+vector
—— GRgI+TLR4
= 24
e ] 9%
B +
£ I
s 204
™
16 1 1 1 1 T
bl 1 3 7 14
SNIARJE (d)
B. A 4R EHIMWT
—e— sham
-=- SNI
- GRgl
- GRgl+vector
149 —~ GRgI+TLR4
134
o %
= 124
£ ]
:i’ 114
10 I 1 I 1 T
bl 1 3 7 14
SNIRJE (d)

D. FA R FRXFMTWL

: ra, 5 sham 4 FLA, P<0.05;b, 15 SNT4L L85, P<0.055¢, 5 GRgl 4 L4, P<0.05
E1 GRg13tSNIKERMWTFI TWL B0
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E 3 L c i: 34 T
Cc
= b i
. ;
E 2y o, 27 b b
2 2
3 GFAP =
= 0- N N . NN -
&m&, ‘Q, B & NP I S »ﬁ%\&»
X X
S % S & 4 G S
A. GFAP mRNAMIXS kK- B. GFAPER AN ik /K-
37 3—
B s 3
g T
T E
= =14
= =
j% <
C. Iba— 1mR\WfoT%¢7“l' D. Tha— 125 AT KK P
shamZH SNIZH GRegl 2 GRgl+vectordl  GRgl+TLR44
GFAP
E. S0 G GFAPHITba—1 Y F 157K
 a, 55 sham 4] L4, P<0.05;b, 5 SNIT4H [L#, P<0.05;¢, 5 GRgl 41 HLds, P<0.05
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