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iZ # % A%, DRG M 18] A% 2 74 20 ek 1) 405 40 2 50 4898 &, f 75 F TNF-a IL-1B \NPY 7K-F ,Iba-1 .GFAP 8% % i% ,DRG A 4%
p38 MAPK ,ERK1/2 NF-kB p65 % & # 8 fL /K F F2 TNF-o | IL-1B8 & & £ 34 K -F3) B %51 3 (P<0.05) ;PWMT . PWTL Fo s 7 o 5-
HT K-F3) B F AL (P<0.05) . SAER A8, SG & 7] & 240 K RAFAY R8T 4%, )6 BB 3 FE AT 42 %, DRG At 18] S5 A 22 70 45 # 2
&, ERE FIAFR T3 B 4 (P<0.05) . Anisomycin 7T 1% # SG s+ LDH X R X AR 6 B EAF A . 458 SG Tad id 7]
LDH X & DRG 822 7 /R an JL &AL i b K e B 325, 3% 3 0 AL, M & KM 5 JEAF R L) T 4k &5 40 4] MAPK/
ERK/NF-kB 12 5 il % % .
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Improvement effect and mechanism of sanguinarine on inflammatory pain in rats with lumbar disc
herniation

RUAN Zhen', HE Shenghua', GONG Xuehua’, QIAO Song', WANG Chao® (1. Dept. of Massage, Wuhan
Hospital of Traditional Chinese Medicine, Wuhan 430000, China; 2. The First Community Health Service
Center, Zhongnan Road Street, Wuhan Seventh Hospital, Wuhan 430060, China; 3. Dept. of Massage,
Rehabilitation Medicine Center, Hubei Province Integrated Traditional Chinese and Western Medicine Hospital,
Wuhan 430010, China)

ABSTRACT OBJECTIVE To study the improvement effect and mechanism of sanguinarine (SG) on inflammatory pain in rats
with lumbar disc herniation (LDH) and its mechanism. METHODS LDH model rats were established and divided into model group,
SG low-dose, medium-dose and high-dose groups (1.00, 2.50, 6.25 mg/kg) , high-dose of SG+Anisomycin [mitogen-activated
protein kinase (MAPK) activator] group (6.25 mg/kg SG+5 mg/kg Anisomycin), with 10 rats in each group. Another 10 rats were
included as the control group. Each group was given corresponding drugs intraperitoneally, while the control group and model
group were given an equal volume of normal saline intraperitoneally, once a day, for 7 consecutive days. The general situation and
neurological changes of rats in each group were observed, and the pain threshold [including paw withdrawal mechanical threshold

(PWMT) and paw withdrawal thermal latency (PWTL)] of

AEETE Wdba b E SR b E 25 RHF I B (No. rats was determined; the histopathological changes of dorsal
ZY?2023M026) root ganglion (DRG) were observed in rats. The serum levels
* E—EE BN, W BEIT T ) AR ) 4 52 R T .
E-mail : pemuto@163.com ) ) ) )
4 BIEEE FALEN B BRSCI7I « EHE I 45 4 T interleukin-18  (IL-18)] and pain factors [neuropeptide Y
E-mail: xuncha0711@163.com (NPY) , 5-hydroxytryptamine (5-HT)] in rats were detected.

of inflammatory factors [tumor necrosis factor-a (TNF-a) ,
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The positive expressions of ionized-calcium binding adaptor molecule-1 (Iba-1) in spinal cord microglia and glial fibrillary acidic
protein (GFAP) in astrocytes were observed. The expressions of proteins related to MAPK/extracellular signal-regulated kinase
(ERK )/nuclear factor kB (NF-«kB) signaling pathway, TNF-a and IL-1 proteins were detected in DRG tissue of rats. RESULTS
Compared with the control group, the rats in the model group showed decreased appetite, hindlimb movement disorders, and
disordered neuronal cell arrangement, the neurological score, the levels of TNF-a, IL-13, NPY, the positive expressions of Iba-1
and GFAP, the phosphorylations of p38 MAPK, ERK1/2 and NF-kB p65, the protein expressions of TNF-« and IL-13 were
significantly increased (P<<0.05); PWMT, PWTL and the levels of 5-HT were significantly reduced (P<<0.05). Compared with
the model group, the rats of SG groups showed some relief in their mental appetite and hindlimb motor disorders, the intervertebral
disc structure of DRG was restored, and the levels of the above quantitative indicators had significantly reversed (P<<0.05).
Anisomycin reversed the improvement effect of SG on inflammatory pain in LDH rats. CONCLUSIONS SG can improve
inflammatory pain by inhibiting the activation of microglia in DRG tissue of LDH rats, reducing the release of inflammatory

factors, and increasing pain threshold, and its mechanism of action may be related to the inhibition of MAPK/ERK/NF- kB

signaling pathway.

KEYWORDS sanguinarine; lumbar disc herniation; inflammatory pain; MAPK/ERK/NF-kB signaling pathway
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signal-regulated kinase , ERK) Fll c-Jun % i 3t 34 i (c-Jun
N-terminal kinases, JINK ) At i BR 1L 38015 , 3036 /) MAPK
T {E 4% H F kB (nuclear factor-«B, NF-«xB) 35 , #F
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BRI , 185 LDH K BRR PRSI M AN . BT Ik, A
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peptide Y, NPY) fr) g 5K 42 92 W BH 2 (ELISA) 5] &
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A FR2S#] 5 5 F2f4)E (5-hydroxytryptamine, 5-HT) \IL-18
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WAERAEM B A RA R RIS FSELER 1
(ionized-calcium binding adaptor molecule-1, Iba-1) | i
J AT 4E R 1 2 1 (glial fibrillary acidic protein, GFAP) |
W2 1k p38 MAPK (p-p38 MAPK) . p38 MAPK . i ik 1k
ERK1/2 (p-ERK1/2) .ERK1/2 , # 2 {k NF-«kB p65 (p-NF-
kB p65) \NF-kB p65, TNF-« . IL-1B I GAPDH Hi 4 (it
S0 9k 221103, 221216, 230105, 230403, 230212,
230310230306, 221109 221004 , 230304 , 230211 ) 4] Ity
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H 9 [ Abcam 23\ s BUR i S ALY BT IC 1) F P 1gG
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4 & S W IR ) (paw withdrawal thermal latency,
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2505, AFYCIIR A BE 5 min, T8 39, BOFIME .,

24 FEAREAF
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HRIFARAFAE—80 °C,,
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15 DRG A ZUF 4 °C 514 T [l F 4% 2 R h
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o TR PO ) M T HE e (a5, BT e T
M%< DRG HE i FRAE A
2.6 KRR IME A2 IE B FFa i B F oK Faosml

K ELISA i HEATARIN . B —20 °CORAF I R Bl
T8 , #% B ELISA 250 & v Y 45, 6 I 58 5% A+ TNF-a
IL-1B AR 7 5-HT \NPY FI7KF-.

2.7 KRR BE /NG B 40 B Fn B B R 4 B R L 1 R B
ME2

R RPED IR TMEE . B 2575 PRI A,
PLPBS Pk , i 1L 30 min; L 7% i iE A 1 h)5, 5
—Pi Iba-1 (Fi e A 1:500) . GFAP (5 B 1:500) 78
4 CHFE R URIRIG 5 Pt (PR 1:400) FE % I
I 45 min, Ll DAPLALERY] 5, FE 98 e L
22U A IR FME , >R Image Pro Plus 3k {4437 Tba-1
GFAP % 1 (5% PR E500) 5O . Tba-1 5
P 5 1 5, 2 P D o 20 T R 1
GFAP 25 [ 9 G0 B 1wy , 22 WA T I o 240 B 77 Ak A
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JBE 5 LA 5% MR 4= Wh 3 A, 4 4 °C 254 T i A p-p38
MAPK . p38 MAPK . p-ERK1/2 . ERK1/2., p-NF-kB p65.
NF-kB p65.TNF-a . IL-18 . GAPDH (i B EE 44 1:1 000)
— P E R VRS R =R R IA B (R R R
1:2 000) % 5 60 min, >R FHBERE B AL 5% , 4 H
ImagePro Plus 3K {4 43 BT 8 1 4% 4 JK BE A, LA p-p38
MAPK 5 p38 MAPK. p-ERK1/2 5 ERK1/2. p-NF- kB
p65 15 NF-kB p65 [ K B (A H (B % 7% p38 MAPK \ERK 1/
2 NF-kB p65 & [ B2 fb /K F-, LA TNF-a IL-18 5 14
Z 1 (GAPDH) (1 K FEAE L (H 3R W #1235 7KF-
29 HFHitFEFH*

K JH SPSS 22.0 1 GraphPad Prism 8.0 4k #4174t
THOHT B R x + s o o AR BRI PR I 20 22
JYHT, WG H AR FH SNK-g K46 , K /K #EE @ =0.05.,

3 H#R
3.1 SGXKR—AIERRHEZINEEHF N

XK BAT N IEH , BEIEH KB 517 IRE
RO Y2 R BRORS PR B , B R AL B ORI (R
TR, J5 GE SRR ; SG 45 AR BURS R - A LA
N oz s i ht 22 i AR 5 SG i 77l i+ Anisomycin
AR BGRB8 FPIRBUEL SG a2 R e, xR
R SGAIKFI A SG hF &4 . SG I H 4L .SG &
71| +Anisomycin ZH K EURF 28 D RE I 4343501 K (2.01 +
0.24) | (9.03+1.08) . (5.93+0.62) . (4.75+0.49) .
(2.8440.31) . (6.55+0.68) 3. 5 X FEZHAH HE , A0 241
K2 DI REPE3 10 3 T i (P<<0.05) s SHEAYZHAR L,
SG -7 41 K B 2 D BE P4 34 8 5 R AIR (P<<0.05)
5 SG w4l H L SG = 5 5 +Anisomycin 21 K B
ZINREVE o & T s (P<<0.05)

32 SGXXRREREBENI

55X B A LG, B ZH K B PWMT . PWTL ) i 2%
FEAIK (P<<0.05) ; S LAY A EL , SGAIE . Hp L i 7 i 4
PWMT . PWTL ¥ 8 & T+ (P<0.05) ; 5 SG & S 4 A
I, SG = 7l & +Anisomycin 2 PWMT ,PWTL #J i} 2 %
fR(P<<0.05). AWK,

3.3 SG3I K DRGHLFETLHIZ M

Xof HEZH K Bl DRG A [] 25 4 28 J0 40 I 235 440 1E 5, 4
A% e %k, FERZH K B DRG A ] 5 40 4 e 20 it HE S 25
WL, 20 FEL b ik, SRRSO, A g Ry . SRR
B, SG 457 i 4 K B DRG #E[a] B 28 4R B A M el
AL IS, FERRIE I , B ES) . 5 SG il
A%, SG =57 5 +Anisomycin £ K f DRG H [5] 2 4
LIRS ZETL . SR 1,

4 TP
T A

———
FIE W R
7 ok -,

[ 3 7
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Ny e

vy
T < S I 2T B sss b
1 FAKXFDRGALFBETHIER(HELE)

3.4 SG XK R M o 4 fiE B FF0 5 98 B F 7k SE RO S

550 REZHAH Lo, A58 21 K BRI I 1 TNF-a IL-1B
NPY /K44 i 3 TH5 , 5-HT /K- i AR (P<<0.05) ;5
A 20 FH EL L SG 457 2 41 K BRI 7 P TNF-« IL-18
NPY /K- 8 2E B, 5-HT /K P-4 B 3& T (P<<0.05)
5 SG @il 4 A L, SG =i 7l 4 +Anisomycin 41 K FRUfL
15 TNF-a | IL-18 NPY /K V35 i 3 i, 5-HT /K1 i
FIR(P<0.05), 45HWF2,
R2 RAARKREEFMERBEFKELLR (x+s,

SG f 7 i+ Anisomycin 41

1 BAEXREBHELSE(x+s,n=10) n=10)

415 PWMT/g PWTLSs 415 TNF-o/(pgimL)  IL-1B/(pg/mL)  S-HT/(ngL)  NPY/(nglL)

pipiee 3.65+348 1483152 pipiee 572367 0545348 7091084 108,36+ 1142
fiAla] 1086+ 127 694072 fiAlg] 124741936 91054932 4291046 186.25%1938"
NeH G 18042215 8251088 SGIiEflE4 BISTE1327 72881746 4982052  16833+1746°
Gl Al 2428263 10434152 Gl A 086451057 5427558 ST3E059  14029% 1571
SG Rl 2907+3.15 12474135 Gl 00481739 39414406 6591057 119.08%12.84
SG 71 +Anisomycin 4l 1574 161° 7294083 SG 7 ) -+ Anisomycin 4l 423841583 85734872 4TIH04E 1714611863

a: XA L, P<<0.05;b: SHEIAIL] LR, P<<0.05;c: 5SGi
il b, P<<0.05,
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it el p— p. vl e
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R3 HBAKARDRGAHALF Iba-1 GFAP EBRNEE
tb#(x+s,n=10)

45 Tba- I GFAPTHE
b 1.00£0.10 1.08£0.12
fAg 37£038° 4374046
SGIEAIEA 2974032 337£039°
SGHlEA] 2255027 2435029

SG 4l 1582017 156+021°
SG it +Anisomycin 41 3081032 3854039

a: SRR AR, P<<0.05;b: SR AIZ H A, P<<0.05;c: 5SG i
FHRA g, P<0.05,

p-p38 MAPK — — ] kDa

P MAPK  —————— | D
p-ERK1/2 -——.'=== 42 kDa
ERK1/2 23-"- 42kDa

D-NF-kB pE5 | s S s— c— 00 kDa
NE-xBpG5 | NS GEEES G SN SN am— 05 <D

TNF-q ‘— D S G am— — O (D

[L-p w-— e e we— e g 0 kDa

GAPDH WSS EEES TS NS GE G 6 Do
A B c D E F
A:XHRZH ;B AR ARIZ  C: SGIRHI 2 s D: SGH Il 2H s E: SGey 71l
4] ;F : SGi il +AnisomycinZH .
B3 HAEAKXRDRGAHLAHHXELDFRIENBEIKXE
x4 BHAKXKEDRGAHALHHEHXEHREILR (x+s,
n=10)

p-p38 MAPK/  p-ERKI/2/  p-NF-kB p65/

il SMAPK  ERKID  NF-kBp6s I 1B

TR 0421005 0312003 022£003  038£006  0.58£0.06
R 093£0.10°  096£0.00° 0892009  1L07£010°  0.92£0.11°
SGIEAIEA 078£008  071£007 0694007 0722008 080£0.08
SGHhlEA 0604007 058006 048006  0.64£005  0.75£009
SG a4l 0491005 0423005 0314004 0445008  0.61£0.09°
SGEAE+Anisomycin L 0814009 0812009  072+008°  082£010°  088+0.11°

a: 5% R4 L HE, P<<0.05;b: S LLEL , P<<0.05;c: 5 SGE
FfEl A, P<0.05,
4 g

LDH J&— i W PEB , 25 | 8T M A 2
S P 2 sl DA LA 38 A 2 AR R 18
PRI E R A HE A BT R W], B S R AR &
PR 7 BT 5 | B il 2 5 1) T 2 AL ™. LDH 1)
BT IEPRALAE R SFIRYT AT AR B 10%~20% 1) i
FHimA FARBIT, B, AETFARBITA 2 K 24 LDH &
TR AEERE™ . BT, IEKIGYT LDH 259 5 5 A
RN, HRORAE, B S 3087 0936 97 T 18 % ek
LDH R B OCH 2

DRG ENESE L NBIRI R TC , AP 7 A=
fessrh i HZAE M o AWTIEE i 8 R RE R0 A
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LDH K FRUBEAY , & IURA K R 5 iz sl B (A ]
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JISE I 24 L 1 2 T G e 40 L 3 31 A 9 9 A e ) SRR A
BN L Tba-1 . GFAP 43 1) A /1N o 200 it R I s o 4
JL A SR AR AR ", 5-HT NPY P N 1, H
H 5-HT AR 7E TR & R 40, HA B AR 1T 9l . 78
NPY 435 , 8% LDH & PR SN, ABIF 5T &
P, AR A BRI P TNF-a IL-1B \NPY 7K 3F-Fil Iba-1
GFAP BIME A T1 s , 5-HT /K- AR, 2 IR K B
IR MESTR RV . 22 SG T , B — 15 e At
Z5IIRE % , I 1 TNF-o IL-18 \NPY 7K - Fil Iba-1
GFAP [ PE ik B A , PWMT . PWTL . 5-HT /K - 15 7F
1, 2 W1 SG AT B i 410 il DRG 2H 21 Hp /0N e J5it 40 i
A D S E PR A, B R SRR AR, T AR
LDH K B I

P45 5 S 1) S35 < M T MAPK {5 538 %
AR | 6 /NS T3 440 Ff 356 A 1 LB B B, MAPK FE 2 R
T FJash, #% HAE 540 1 p38 MAPK \ERK 4§, Hirp
ERK 3225547 76 BTV I o 4l g ik 2255, p38 MAPK
FEA AN 40 L R, NF-kB J& MAPK ) 55 —
AU SR R AEBRIR A IS S B A,
— AR TNF-ou IL-1B %5 255 R 1 Bk PRk, 41
/I J2 J5 240 S 149 75 16 1T MAPK/ERK/NF-kB {5 538 % 1Y)
DT P A2 fie J] R s 22 4 005 | RS R S o B, AR BIFSE
ZPR IR, 24 SG T 15, KB DRG 241411 p38 MAPK
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