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i& B % AF , DRG M) $EAb 2 71 40 0 HE 7] 40540 2 2 483 5, ik F TNF-o IL-1B NPY 7K ¥, Iba-1 .GFAP 8% % X ,DRG 0 4% P
p38 MAPK ,ERK1/2 NF-kB p65 & & B 82t K P F= TNF-a  IL-18 & & K& K -F 3 B %75 (P<<0.05) ; PWMT . PWTL Fo . i ¥ 5-
HT KT 3 B2 BAK(P<0.05), HAEA A48, SG &F F 4 K RAFAP R ARATF 4%, )5 M35 3) [ FF 42 %, DRG AE 18] A4 4 70 45 M B
£, LR R FIARKT3H R F 54 (P<0.05), Anisomycin 7 i# 4% SG & LDH X & £ MR 69 B EAE R . 4518 SG 7T @ i 4p 6]
LDH X & DRG 4822 7 /R an JL &AL i b K e B 825, 32 3 0 A, M & ROME 5 5 JEAF R L) T 4k &5 40 4) MAPKY
ERK/NF-kB 12 5 il %4 % .
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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 WMdba b EZS R B E 25 RFI5 B (No. rats was determined; the histopathological changes of dorsal
ZY?2023M026) root ganglion (DRG) were observed in rats. The serum levels
* FE—EE BB, W BEIT T ) AR () 4 52 R YT .
E-mail : pemuto@163.com ] ) ] )
4 BIEMEE FALEN B BF5CI7I « EHE I 45 4 77 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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5 1, Pl LDH K SR il ZH 2 MAPK/ERK/NF-kB
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(hematoxylin-eosin, HE ) %4 {4,351l & (41t 5 221209) )
A YR A BR A F]  TNF-o, 1 42 IK Y (neuro-
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JEEBR B, ZEREAT I T2 1 em Y EBAR AL V) —A~3~3.5 cm
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] L4 28 L5 MM 15 SR FR A HE 5 A, 22 58 Z0 i 264
DA K L4 L5 AR (4 DRG, #4 F ARG B ARE RS | 4%
GO X R KRR R AR, DIBR e ME A%, Ak
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1) FEEOTC T AT 4 9 (10 43) b Sr AR Al e
B3l 3 5 9 (1243 ) , Ac Je oResse , ANBe A 163 .
2.3 KRERBEKRN

MU I b 1k O 5 < “2.27 T S0 245 o 38 o
Von Frey 274k 22 iR K B AT AU B0, 4 K BT T
GHINEE N 2 9214 184 Von Frey 214 22 3 BRI K
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K ELISA I HEATALIN . B —20 °CORAF I R B
T8 , #% B ELISA 250 & v Y 43, A6 I 58 5 A+ TNF-a
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JBE 5 LA 5% MR 4= Wh 3 A, #E 4 °C 254 F 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 144 1:1 000)
— P E R VRS RS R R A B (R R R
1:2 000) % 5 60 min, >R HBE B BARAX 5% , I 4f H
ImagePro Plus 4K {4 43 #7 8 1 4% 4 JK BE A, LA p-p38
MAPK 5 p38 MAPK. p-ERK1/2 5 ERK1/2. p-NF- kB
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2 NF-kB p65 & [ B iR fb /K F-, LA TNF-a IL-18 5 14
Z 1 (GAPDH) (1 K FEAE HE 3R #1235 7KF-
29 HFHitFEFH*

% JH SPSS 22.0 1 GraphPad Prism 8.0 4k #4742
TEOHT B R x + s o o 4R R I PR 280 22
JYHT, W HE AR FH SNK-g K46 , Kk #E @ =0.05.,

3 H#R
3.1 SGXAR—MERRMEINEER N

XA K BAT N IEH , BEIEH KB 517 IRE
RO R 2 R BRORS PR B , B R AL, B ICR IR R
TR, J5 BGE SRR ; SG 45 LA R BURS Rl - A4 LA
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AR ARG A2 PRI SG B4 R e, XFHRA
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SG -7 41 K B 2 T BE P4 34 i 5 R AIR (P<<0.05)
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ZINREVE o & T s (P<<0.05)

3.2 SGXAKREREBENI
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A% SE%E , FERZH K B DRG A ] 5 40 4 e 20 it HE 31 25
WL, 200 FEL b ik, SRRSO A g R . SRR
B, SG 457 i 41 K B DRG #E[a] LA 28 4R B A A el
AP IS, FERRIE I, B  ES)  5 SG il
A #E, SG =157 5 +Anisomycin £ K f DRG H [6] 2 4

il N
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T < S I 2T B sss b
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3.4 SGXFK B i F A E Bl F 778 E F 7k F B 22 0

550 REZHAH Lo, A58 21 K BRI Y TNF-a IL-1B.
NPY /K34 T , 5-HT KF i F AL (P<<0.05) 5 5
A 20 FH B, SG 4577 2 41 K BRI 7 *F TNF-« IL-18
NPY /K- 2 R, 5-HT /K P-4 B 3& T (P<<0.05)
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15 TNF-a IL-18 \NPY /K V35 i 3 i, 5-HT /K1 i
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R2 RAARKREEFMEBEFKELLR (x+s,

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

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

R4 32651348 1483152 R4 572367 0545348 7091084 108,36+ 1142
fiAla] 1086+ 127 694072 fiAlg] 124741936 9105£932 4291046 186.25%1938"
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SG 71 +Anisomycin 4l 1574 161° 7294083 SG 7 ) +Anisomycin 4l 4238+1583° 85734872 4TIH04E 1714611863

a: XA L, P<<0.05;b: SHEIAIL] LR, P<<0.05;c: 5SG
Fli g b, P<<0.05,
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BEEEXEARKEHXEARIENZMN

5 %5 BECALAH H, B AU 4 K B DRG 4 4 p38
MAPK .ERK1/2 \NF-«kB p65 & [ i ft. 7K ¥ F TNF-« |
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R3 HBAKARDRGAHALAF Iba-1 GFAP EBRNEE
tb#(x+s,n=10)

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

SG 4l 1582017 1.56+021°
SG e it +Anisomycin 41 308032 3854039

a: 5T LR, P<<0.05;b: S AIL H A, P<<0.05;c: 5SG i
FHRA g, P<<0.05,

p-p38 MAPK - — ] kDa

p38 MAPK . — — — — — 41 kDa
p-ERK1/2 -——.-=== 12 kDa
ERK1/2 | — i — —— 2 D0

DPNF-KBpiD  s— i om— c— — o 0> kDa
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TNF-q ‘S— D G SR a— G O (D
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GAPDH WSS S G GEE G G 00D
A B c D E F
A:XHRZH ;B AR ARIZ  C: SGIRHI 2 s D: SGH I 4H s E: SGy 71l
B4 ;F: SGiH 5 E+AnisomycinZH .
B3 HAEAKXRDRGAHLAHHXEBDFRIENEIKXE
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p-p38 MAPK/  p-ERKI/2/  p-NF-kB p65/

il PSMAPK  ERKID  NF-kBp6s I 1B

TR 0421005 0312003 022£003  038£006  0.58£0.06
A 093£0.10°  096£0.00°  0.89£009  1L07£010°  0.92£0.11°
SGItAIEA 078+008 071007 0694007 0722008 0802008
SGHlEA 0604007 058006 048006  0.64£005°  0.75£009
SG a4l 0491005 04240058 0314004 0445008  061£009
SGEAE+Anisomycin L 0814009 0812009  072+008  082£010°  088+0.11°

a: 5% IR L HE, P<<0.05;b: S LLEL , P<<0.05;c: 5 SGE
FfEl A, P<0.05,
4 g
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fesdrh i HZAE M . AWEIEE i 8 R RE R0 A
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