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(GEE) B 5310 Bk 8 A3k SLARE B 4 & 98 5 (BMCP) & R i B8 16 L RHLEL . F73% 4 48 Rk SD K B h i
FARY(8 R )P4 (40 R ), 3:AE 4 3t ) A B MR B N MRMT-1 3138 42 1 2 0K (3x10* AN 4a o ) B 5L 3 AL s AR AL
BT AR A — S ML PR A 4 B bS8 SN B 4 (16.80 ghkg) | 7 b b S Bk I B 41 (840 ghg) i i AL A
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A BB A G B 75 (P<0.05) , L iE TNF-o IL-18 Fn IL-6 &% & R4 & 5 F TLR4 2 NF-kB p65 mRNA &3k KT H AR
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Analgesic mechanisms of topical Xiaozhong Zhitong Powder in rats with
breast cancer bone metastasis based on the TLR4/NF-kB signaling

pathway

WANG Fei', LAI Guihud’, CAO Jianxiong™™
1. The First Clinical School of Chinese Medicine, Hunan University of Chinese Medicine, Changsha, Hunan 410007, China;
2. The First Hospital of University of South China, Hengyang, Hunan 421001, China; 3. The First Hospital of Hunan
University of Chinese Medicine, Changsha, Hunan 410007, China

(Abstract] Objective To investigate the analgesic effects of topical Xiaozhong Zhitong Powder (XZZTP) and its underlying
mechanisms in a rat model of bone metastatic cancer pain (BMCP) secondary to breast cancer. Methods Forty—eight female Sprague—
Dawley (SD) rats were allocated into sham—operated group (n=8) and modeling group (n=40). The BMCP model was established in
the modeling group by injecting an MRMT -1 breast cancer cell suspension (3x10* cells) into the left tibia of each rat. After
successful modeling, the modeling group were further randomized into model group, high—dose (16.80 gkg), medium—dose (840 gkg),
and low—dose (4.20 ghkg) XZZTP groups, and Voltaren group (0.50 gkg), with eight rats in each group. Treatments were administered
daily starting at 900 am., sustained for ten hours, and continued for 21 consecutive days. Mechanical pain threshold was assessed
using an electronic von Frey analgesiometer, while thermal pain threshold was measured with an intelligent hot plate apparatus.
Bone destruction in the left tibia was evaluated via X-ray imaging, and histopathological changes in the tibial tissue were observed
using HE staining. Serum levels of tumor necrosis factor-o (INF-w), interleukin (IL)-1B, and IL-6 were measured by ELISA. The
mRNA expression levels of toll-like receptor 4 (TLR4) and nuclear factor—kappa B (NF—«B) p65 in the dorsal root ganglion (DRG)
were quantified by ¢PCR. The protein expression levels of TLR4, myeloid differentiation primary response 88 (MyD88),
phosphorylated NF—-kB p65 (p—p65), phosphorylated inhibitor of nuclear factor kappa—B kinase beta (p—IKKB), TNF receptor—
associated factor 6 (TRAF6), and transforming growth factor beta—activated kinase 1 (TAKI1) in the DRG were determined by Western
blot. Results Compared with the sham—operated group, the model group, the Voltaren group, and all dose groups of XZZTP showed
significant decreases in both mechanical and thermal pain thresholds (P<0.05). Both X-ray imaging and HE staining revealed severe
bone destruction. Serum levels of TNF—a, IL-1B, and IL-6 were significantly elevated (P<0.05). Furthermore, the mRNA expression
levels of TLR4 and NF-«B p65 in the DRG significantly increased (P<0.05). The protein expression levels of TLR4, MyD88, TAKI,
and TRAF6 in the DRG, as well as the ratios of p-IKKB/IKKB and p—p65/p65, were all significantly higher (P<0.05). Compared with
the model group, both the Voltaren group and all dose groups of XZZTP exhibited significant increases in mechanical and thermal
pain thresholds (P <0.05). X —ray imaging and HE staining showed improved bone architecture, with the most pronounced
improvements observed in the high—- and medium—dose XZZTP groups. Serum levels of TNF-a, IL-1PB, and IL-6 were significantly
reduced (P<0.05). The mRNA expression levels of TLR4 and NF-kB p65 in the DRG were significantly downregulated (P<0.05).
Additionally, the protein expression levels of TLR4, MyD88, TAK1, and TRAF6 in the DRG, along with the p-IKKB/AIKKR and p-
p65/p65 ratios, all significantly decreased (P<0.05). In comparison to the Voltaren group, the high— and medium-dose XZZTP groups
demonstrated significantly higher mechanical and thermal pain thresholds (P<0.05). Both groups also had significantly lower serum
levels of TNF-a, IL-1B, and IL-6 (P<0.05). The mRNA expression levels of TLR4 and NF—«B p65 in the DRG, as well as the
protein expression levels of TLR4, MyD88, TAKI1, TRAF6 and the p-IKKB/AKKRB and p-p65/p65 ratios, were all significantly
reduced (P<005). In contrast, the low—dose XZZTP group exhibited decreased mechanical and thermal pain thresholds (P<0.05), while
increased serum levels of TNF-a, IL-1B, and IL-6, mRNA expression levels of TLR4 and NF-kB p65, protein expression levels of
TLR4, MyD88, TAK1, and TRAF6, as well as the ratios of p-IKKBIKKB and p-p65p65 (P<0.05) compared to the Voltaren group.
Compared with the low—dose XZZTP group, the high— and medium-dose XZZTP groups exhibited significantly elevated mechanical
and thermal pain thresholds (P<0.05). Serum levels of TNF-o, IL-1B, and IL-6 were significantly lower (P<0.05). Additionally, both

groups also showed significant downregulation of mRNA expression of TLR4 and NF-«kB p65, as well as protein expression levels
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of TLR4, MyD88, TAK1, TRAF6 and the p-IKKRIKKP and p—p65/p65 ratios in the DRG (P<0.05). Conclusion XZZTP can alleviate

BMCP, potentially mediated through the inhibition of the TLR4/NF -kB signaling pathway activation and the subsequent

downregulation of TNF-a, 1L-1B, and I1-6 expression.

(Keywords) bone metastatic cancer pain; topical Xiaozhong Zhitong Powder; topical application; TLR4/NF-kB; dorsal

root ganglion; breast cancer
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200 g 3% b i1 R S S A SE R S YA BR A R4
Bt (B A PRV RTIE S SYXK2019-0017 , A 4% 3iF
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SR L SRR SRS F B Y I
Vs DRI ER K B IR R AE 20~24 °C, A
XIMREE R 50%~70% , 3% 12 h BB RESEBO6HR
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20220101); S HEHER (B LRI A A H# 5 .
H23021439) ; p-NF-kB p65 —#i (3 CST 22,
It :#3031) ; TLR4 —41 (AL L B A HARH
RS S  bs—20594R ) ; p— Mkl #: «B 4R B (in-
hibitory kB kinase B, IKKB)—#i[3L 1Pt ( FifE) 5
AT RS A5 . ab59195]; R SR BE A 152 14K
FHF- 6(TNF receptor associated factor 6, TRAF6)
—Hu A B b)) AR A BRA E L S se-
84091 ; A A KA RS 1 (transforming growth
factor B-activated kinase 1, TAKI1)—¥$T  #EFE51L
A+ 88(myeloid differentiation primary response 88,
MyD88)—#t . B—actin —HT (I =AW A A R
AT S 12330-2-AP 67969-1-1g .66009—1-1Ig)
AP 1eG H&L B ALl — 4t L Ehi e
lgG H&L AR E ALY — T (K V3 A e Rt
FATBRZA A 5 . AWS0001 ,AWS0002) ; mRNA i
MR NEE A EEYHEARALE) HRAA,
it : RRO37Q]; HE Jeta il & (At R E R A
PR 5 :G1120);1L-6 TNF—o IL-1B ELISA 2
BT EYREABRA RS . JM-11524M1
JM=00312F2 JM-01454R2)

HL IR A B RN (T e 4 AR & e
FRFRATA A, 5 YLS-3E . YLS-6B) ; %4 .22 2 PCR
% (£ Thermo /A ], #I 5 ; PIKOREAL9G) ; b2 %
HMAR R Ge (LG BB AR A BR A ], AL
ChemiScope6100) ; 75 20V 7R 25O AL (5 g A 32 56
FANARIF EAPRA A, B4 HI650R ) ; 5 X OGHL
[EREEYT R4 (H D) A BRAF, 45 . KXO-32R];
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2 Hik
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K MEDHURST %5 Jy ik 8 5 KERE 56 %
TR FARBAEAT . SEIR S 28 2% 5 el
A HEA (500 mL/min) WA JRREE S, SO EM [ 5E
TCH 56 T F 22 T AR B AL E 0.5~1 em HAFTH)
M, BN Ie RO B B e IR B 257 F 7 A
30°~45°Ff Bl L2 I B A% R 2 i £
ZEMBIE A 3 pwL MRMT-1 ZL A% 20 M 2 0 (3% 10
AR , BT AR A PBS W, BAER 1 min
JEHRED RS EAAL, RIEHTUEER 20 7 U

I P T B T e, 24 AT S A R (BILBRORR 5 A4
JACBEL) , RIAY X A AT 0 BV A M kS HE
Yo UE S B8 A0 e B e 9 2 K R R R
SR AR ST R T,

22 HHEE%E

221 SLHsrel 48 HMfiEtE SD K ERBENL Ny . B
TR M (n=8, & §T PBS) Fl 1 £ 2 (n =40, 1 5t
MRMT-1 FLARSEAAIMD ) . EBNINE K 40 Hag s
KB A 5 20, B 8 H, 40k B i i
IS A MR R R T b AN R A T
LRI VSR R 1LY o S4E

222 RYFE BRI TE MR SO R
Y255 80 ofd, NARMEIA T 4% 60 kg 1144, IfE
PRAEH AR 1.33 g/ke!™, SRR (25 FESLI6 Jr vk
SN SR SR A RIGR) A TR AR T b A M
G v R R R A ) S P ) A I R AR 1)
0.5 1% (420 gke).1 1% (840 gkg) .2 1% (16.80 gkg).,
R AR R Z IR I R B H ] i 2 R A5 S oY
4 0.08 g/kg, Fie FEN 5 KR AFRG S #058, KRER
fARZE 25505 0.50 g/kg, F# A5 K Bl 2 m R
W REAMAFE N 3.44x10° g/lem?, R TARLH
LRI T LIRS Sh B, 452 Te] . A H 9:00 FF iR
SNEEA 2y FREE 10 h, 1SR 21 d,

23 IRAREFRE

23.1  MAEALEIR RS 3% Z44(0.2 mL/
100 o) FHRREEIS , R BRADEMNE 2 FAR 5 L,
T B — R AT o BRI Sk, H RN
Ji AR BY U ISR AE W 26 BT F I I, /N iR
PUT A4S 5 IR , #8208 =3k 2~3 mL, &F
B IET4 CTHE 3~4 h, AT ImERATH 4 C
B0 10 min, A BLYR B 0TS BUGE 1SRRI RE 4 C
B30 10 min, DA KA B PRAIE LT 5T 6 5 4 103 R
£F-20 CrkFEMN#EH,

232 IEARMHATTREAANEE B K R RM [ 2 T
Tt b, B EE AT AR E I B R
LY, R, He e 0 5 — A (AR P o B 2 —
BT HEAL ), T 01 5E 6 A (SPHE k) , FIvE
SIS PBS W, Bt Sk R A s np i AR5 TR
BEAHERR RIS I, 0T LUE ) 1 a2 5 R B T AR
PR BEIUCAEM LA-6 715 BE W A 28715 (UM i
WNIELSEARIE 22 ), PBS W PETA , iV B Tl AN
RS SRS L RS B RAEAE SRR A 80 “Crk
FEIRAE
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233 MREHSREALI ool RS A
MR B LU B VAN 4% Z R F T,
[ 24 h fF B A A8 A 10%1) EDTA HiJf
BT pH 7.2 Fl 4 CIEE T A TI4S , & 4~5 Hi—
U EDTA, 4 H WEA 8%, LUK EHRIR, 25 ] 240
SRR Ay 58 605 o8 2 5 IO %5 5 il e FH 3t 7K o e i 4
LU EDTA, LIS aHE WO 75% B%
30 min.85% 1% 20 min 90% 2. 20 min . 95% 7.1
10 min  JC/K &% 1 30 min, JC/K L 1130 min #F
MK B e K B 48 S — 26 T A
FHE T 4%92 30 30 min FEATE AL I SR J5f 52 41
BT A TR TR R A ALK B A
LA T AL DR AR A S TR dL B
WP RIEEE 4 wm, #2820 K, HAEREPEE
YR BT 40~45 CHRAK TS B F B 1 2%
B R HE I, (R R S R 5 K 2085 1 37 °C
TEIRAR LT
24 MEEHR
241 PIRAT VAL AUOR (I E R R
BFEAERIEN 5 min, 285 H YLS-3E /&
IS, J5e Je 18 KBRS T I, (o e Sk X R BRUAE
TR I Bl IR A F R AR v - 4 R
MU SR, T i IS 8 R B (B - g ) 5 iR E
4 3 (MRS 10 min) , BUEH{EM,

A BB K R TEAEGIE N S min,
SR I BB PR SR B R 53°C, RE{UER TR 1k
FEMESE R BRUE TR L, 57 BIE R IR OC
FUTEARE . TRARLEIG K, 10 S5 RS SRR A S ] (B
s); DIREETES 3 R ([EIFG 10 min) , BOFIAEY,
242 X &KATER BRIREE IR 45
ZH R BEMLAI 3 R AT LT AR I8 1
10%7K A SBE TR (R 300 mg/kg ) S BRI | 47 bR
P 8 R BB RN [ 7 T X e85 5 R H
50 kV HLHEA 2 ms BESGH RISEF TR IGCR 4R , DA 45
KN eV = R = R i
2.43 HE P KRR B ALURIER MR
FPEHEEE TRV A, T 60 CHERNEE A 40 min;
BB E T 2R T A 2K TS 15 min,
RGBT ICK LB 95% 85%H 75% .l rh izt
PES min DAVER T HOR  BHZERKIRYE 5 min DLIZS
P OWE HIRARZRE YL 5~10 min, 2818 7K sk ; PBS 2%
MR FYET Y 3~5 min, 28K BpUE B &
BEMEK , B S min, YESE B R R T BUH S 2

FETHET M _HZEIT 10 min;BT5 R
N s 8% b R AR T SR B GO E AR,
2.4.4  ELISA Kzl ok BRI S 48 5E B F TNF-o 11—
1B 5 1L-6 &it SR URAF 09 VS #EAT A R, R
T 20 min, ¥ ELISA A& M -20 CrkARIG , %R
A 5 SRS BCHI PR bR R E bR T AE
W SABC EAW TVEM TMB 503 ; St i e
VR INFTAR Ve i SABC  BEAR 4,3 5 hn
IR, ME M35 TNF-a IL-18 5 1L-6 1Y &5,
2.4.5 qPCR il K BLF A 2515 v TLR4 Fil NF-
kB p65 mRNA EiA/KF  M-80 CrkAf hHUH
FRAH 22T, ZETR R T8 B I rp U 75 AR o 21
WP 4085 , B A TG RNA Bl B 45 i AGE &
Trizol , FIFEL Bl 513K A8 A6 VK b 7873 513 s RNA $210™
&5 H] Trizol 125010 WA FiERAE D BRIEA T T FE R . 5
W—E M55 )2 >R NEEULTE RNA—75% L BETE
W WR T JC RNA #l97K ;1 F DNase T X481
[k RNA SEF AT, DITIIG 255 5% B (R 3 [ 41 DNA
PLEL mRNA S5, fiff 1303 5 s &5 il cDNA
HAE TA TR (i) A A3 BR A A s |9, 4
N5 EAT qPCR L, L) B-actin fE NS, R H
27250 35 TLR4 Fl NF-kB p65 mRNA AyAHRT Ik
. 5IYTsI gL,

x1 51MF5

Table 1 Primer sequences

AR ezl 519K B bp
TLR4  IE[]:TATCGGTGGTCAGTGTGCTT 167
JZ ] : CTCGTTTCTCACCCAGTCCT
NF-«B p65 IE[f]: ACGCAAAAGGACCTACGAGA 171
JZ 1] : ATGGTGCTGAGGGATGTTGA
B-actin  1E[]; TAAAGACCTCTATGCCAACACAGT 241

JZ 1] : CACGATGGAGGGGCCGGACTCATC

2.4.6 Western blot K il < 5L AR #1125 15 H TLR4
MyD88 . TRAF6 TAK1 ,p-NF-«kB p65.p-IKKB &
FKE BURRIFIRMZT L], INATA IRIPA
ZUf, Tk F 35 30 min 5,4 CESL 15 min,
WA W BCA 0 B (1 k B2 B A i &8 [
—WRBE i 401 LB ASxSDS-PAGE L HEZR PR,
AU AEPE 5 min, 3B ARAF T -80 °C; BlS HEAT
SDS-PAGE HLik (W4 80 V, 23 BSHZ 120 V) H
KA RS, R R 5 ok 85 A 5 % 2 PVDF i |
(fHJE 200 mA 5% BREAS RIAR 4 2 (1 431 R ) 5 7%
B 5E US|, 1 5% 0G4 05 (55 T PBST) % il & 4]
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90 min; Fifi J5 43 90 in A LA —4T (JH PBST 76 %%) .
TLR4 (1:1 000) MyD88(1:2 000) NF-«kB p65(1:
500) .p—NF-kB p65(1:1 000) IKKB(1:1 000) p-
IKKB (1:500) .TRAF6 (1:200) ,TAK1 (1:500) #l B—
actin(1:5 000),4 CHER IR ;K H =R IR 30 min
J& , F TBST % 3 K, 5K 5 min; Il A AL, HRP
FRICE P (1:5 000), ZRFEF 90 min; FFK TBST
BRI 3 W RS ming YERSEER IS B ECL AL52 K
ARSI SR AR TH , G0 1 min, FIUEAR
W 2 2 ARG BT R R G eI R4
FEZ 5 8 Tmage) 473 Hr H 19 2570 19 K BEAEL, I
L B-actin 1E R NS TR IEALALFE
2.5 GtESH

AW TA BRI SPSS 26.0 FE itk
#4753 #H7, GraphPad Prism 9 PEATE R T AL T
BRI “%ss" 2 s ZH MBI LECKRH One-Way ANOVA;
A7 2555, WALIR] L BCR ] LSD—t Ky | 7 224855
BR ] Games—Howell 3, Uk P<0.05 #2255 HA G
R

3 #R

3.1 BAKXREBITAHAFLER

301 AR KPR RIE L SEFAREM
PO A PRARZE KT b 1R SN SR 2 Y
B B (H I FEIR (P<0.05) s SESRIATALE , SR AR
ZH R P Lo A RS 5 2 R LA B (B T
(P<0.05) ; SHRAUARLLAH LL T e (b9 b Mg Lo
FRU 2 B LA B (EL 2 715 (P<0.05) , 1 B 1k T A1
TICHBCARR ) 2 21 A AU B (R (P<0.05) 5 S5 i
IR S NBUBARTR) B ZEAR LG, T e L9 S Ny | bR
A AU B EX TR (P<0.05) , TRILE 2,

R2 BAKRVMREBRELE (vs,n=8,g)
Table 2 Comparison of the mechanical pain threshold

among different groups of rats (x+s, n=8, g)

ikl MU (L
BFARAH 231.155.57
A 61.59+3.79*
HeAtpken 164.49£1.90%
LRGN G wilired] 149.2144.23%
T M kg SR R 2 181.80+2.06% 4
TH M 1k g SR R 2 192.8624.61%4

L SRFARAM L, *P<0.05; SR L , *P<0.05 ; 5k AhAk
A, *P<0.05 ; 5P - AN BRI R A AR He L 2P<0.05,

3.1.2 HARRMEEMIE SERTFARAML,
BEAUZH AR B ik 158 S B 25 77 k2 A
[ {ELRAAIG (P<0.05) s SRCEULEAR EL , $R AR B2 3 i
1F 9 AR A% 7)o 2 A B (B T s (P<0.05) 5 54k
ARZEAE b, T A L9 &1 S | ) e 2 AV I
T 155 (P<0.05) , T4 M 1978 &1 B ARG 771 k28 A0 1o 1L
FEAR (P<0.05) 5 55 H i 1k R SRR R 2 A L T
i 13 R R | b ) e R B T (P<0.05)
L 3,

F3 BHXRABBELR (v2s,n=8,s)
Table 3 Comparison of the thermal pain threshold among

different groups of rats (x+s, n=8, s)

45 Hi BE
BFARH 231.15+5.57
B 61.59+3.79%
HeAtpken 164.49+1.90%
LRGN G iwilined] 149.21+4.23%*
LRGN G Gibilired] 181.80+2.06% 4

T B Lh R A ) 192.86+4.61"*4
H: SEFRYIML,"P<0.05; GBI A L, #P<0.05 ; 5 B Atk
A, *P<0.05; 5 T P b9 AN BRI AR e, 2P<0.05,

32 BREAKXRBEBAEALAX ZKWELE

i F AR B S5 IR, TR AR AR 4
BRI BR8] DL 9 A R R X
5 43 DX 3k 4 2 e 2 il B RS 52, 1 ] Bl A 2H 2
A 5 S LA H R A AR 5 0 Lk g A1 8
RS R i 2 R B B B R 34 AN TR B ik %
HerbE bR A R R R A R R W,
W T,
33 HAKRBEBAEALA HE FEENER

T AR B S e AE B BE I N B 405y
AIEE B /INEHES RN AT )7 5 R 2 1 I .
I g Tz i B NGRS A ZE LA R R
AR B T b 19 &1 ORI A 51 e 2H B B e A T I
VR, R A0 MR T s N RS R R A
LT i kSR A s R R A s R W, T
LI 2,
3.4 KAARME IL-1B.IL-6 F1 TNF-a 2L

EHRT AR WL el ARZE K38 ek 1195
AN R 2 R R 1L-1B8 . 1L-6 F1 TNF-a 7%
TR (P<0.05) ; SARIZH A L, FR AR ZE K2 3 i
1F 9/ A1 Rk A% R o 2R BRI IL-1B 1L -6 A1
TNF-o & B (P<0.05) ; SH A ARZE AR L, T8
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R FALL

FERIZH

it

TH I LR A MR 2 TH M TSNP A TH bR MR 2
Bl HAXREEHR X LKWELLEK

Fig.1 Comparison of radiographic examination of tibial tissue among different groups of rats

T < [T R S T A R X 3

B2 HAXRBEBAL HE $EER(x200)

Fig.2 HE staining results of rat tibial tissue in each group (x200)

1SR AN P R R RS IL-18 . IL-6 F1 (P<0.05) ; 5714 W 155 SN BRI 70 2B AR L 3
TNF-a & BRI (P<0.05) , 4 P 1R ANBORUIRS | A oikosr AP 7 4 K R 7 TL—-18 \1L-6 Al
B K BT IL-18 IL-6 A1 TNF-o & & FFE TNF-a S 82HRFIK(P<0.05), TEILE 4,

R4 BEAKXRME 1L-18.1L-6 1 TNF-a FELE (x5 ,n=8,pg/mL)
Table 4 Comparison of rat serum levels of IL-1B, IL-6, and TNF-a among different groups of
rats (x£s,n=8,pg/mL)

251 I-1B -6 TNF-a
BFARA 245.70+13.64 391.92+19.77 391.45+26.12
HLRIZH 627.21£31.52* 1 073.25+39.01% 964.85+27.03*
HeAtphal 449.33+30.27% 656.99+24.08" 620.30+£31.76"
TH A 1SR S BRI 528.76+17.02% 752.73+22.46% 770.23+12.21%
) LRGN G G bl h e 357.45423.69%5 562.63+36.20% 4 531.26+36.95%2
T i 10 S IR 350.52425.35% 4 544024112772 516.73£33.13%4

H . 5EF ARG, "P<0.05 ; SEBIZHAR ., *P<0.05 ; SHRAAKLIAH E , *P<0.05 5 5 T 1 Jf 2 BBt 4 AH He, 2P<0.05,
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35 HEHKRKBREIRMET TLR4 1 NF-«B p65
mRNA FRikKFE 4%

SRTFARLAA LY, BERIZH HR Ak ZE K3 i 115
HNECEL &7 H2H TLR4 F1 NF—kB p65 mRNA ik
I (P<0.05) s SIERUZE AR LY, FRAARZ K23
Jith 11-9R8 S MBI 4% 2 TLR4 Fl NF—kB p65 mRNA
RBICEBI AR (P<0.05) ; SR ARLLAE L, T 1
S AN R h A4 TLR4 A1 NF—kB p65 mRNA
TR KT FEAK (P<0.05) , T i 11978 4 AR 571 2
2H TLR4 Fl NF-xB p65 mRNA F&ik/K- V-7 (P<
0.05) ; 5 TF /i 1188 &/ HBARG 59 £ ZEL AR L 3 Lk 9
SN h 2 TLR4 F1 NF-kB p65 mRNA
KA BIREAR (P<0.05) . TEILE 5,

x5 BAKRRERWLZLT TLR4 NF-kB p65 mRNA Fik
KELLB

Table 5 Comparison of the mRNA expression levels of

TLR4 and NF-kB p65 in the DRG among different groups

of rats
ikl TLR4 NF-kB p65
BFARA 0.57+0.09 0.75+0.02
ALY 1.49+0.15" 2.05+0.11*
AL 0.97+0.09% 1.34£0.20%
TH b Lk M BT 20 1.1420.09%¢* 1.71£0.06%*
HMOER NS hRIEA 0.8220.01% 1.1120.15%%
A RN A 0712013572 1.08£0.20%7%

1 ST ARG, P<0.05; SEAI A H , #P<0.05 ; Sk Ab bk
AHEL, *P<0.05; 57 M kR SN IR L LAR e, 2P<0.05,

36 FAHKXKBRERMET TLR4 MyD88 . TRAF6,
TAK1,p-NF-kB p65.p-IKKB & B RKIAKTFLLE
S BF ARG L WSR2 FR AR ZE K 7 b 19
AP A ) B 20 K B AR A 2815 TLR4 \MyD88 |
TAK1 ,TRAF6 £ [ # ik K LL K p-IKKB/IKKB .p—
p65/p65 T FHF IR K LA TR (P<0.05) ; 5155

AR L, FRAAREE S Iob 10 4 MRS ) i R BT
ML 2215 TLR4 MyD88 . TAK1 TRAF6 & 4 2 ik 7k
LA K p-TIKKB/IKKB . p—p65/p65 #F H F ik 7k F L
B TR (P<0.05) ; SERMARZE AR LE , T b 1k 4 8
B0 PR BRI AR AT TLR4 MyD88 TAKI |
TRAF6 & [ # 35 /K F- LA & p-IKKB/IKKB .p-p65/
p65 H [FIE KT A T % (P<0.05) , 1 b 1SR4 1
WA 2K BT AR AR 25 TLR4 MyD88 [ TAK1 .
TRAF6 % [ ik /K- Lh K p-IKKB/IKKB ,p—p65/
p65 £ 1 R IEIKF LU IE I 5 (P<0.05) 5 5 Ik
S AN R 2ELAH L TR P Lk A o s | R R
H KRR IR A 417 TLR4 MyD88 TAK1 TRAF6 &
235 7K L K p-IKKB/IKKB . p—p65/p65 5 H
FEIRKF A TR (P<0.05), TEILE 3. 366,

TLR4| - —— - |]20 kDa

MyDSS‘ e D . — —‘ 33 kDa

lkkﬁ[- 0 0w e ‘BSkDa

p-lkkB‘ - --.——._‘871(&1
NF—KBpGSIhHhH‘EéSkDa
p-NF-KBp65‘ . - —— — -—"GSkDa
TAK]‘ -"-—""—‘75](&1
TRAF6 - s wm o w60 kDa

-actin | > = S e = w= | 42 kDa

5 SR B R R R
7 TP S
E

R
Y Y oY
FEE

3 BRAAXREGIRMWEZT TLR4 MyD8S, TAKI TRAFG6,
p-IKKB .. p-NF-kB p65 BEEEHE
Fig.3 Protain band images of TLR4, MyD88, TAKI,
TRAF6, p-IKKB, and p-NF-kB p65 in the DRG of

each group of rats

F6 VAKRERMEZT TLR4 MyD8S TAK1, TRAF6,p-IKKB,p-NF-kB p65 | HRIEK T LR
Table 6 Comparison of the protein expression levels of TLR4, MyD88, TAK1, TRAF6, p—IKKB, and p-

NF-kB p65 in the DRG among different groups of rats

2H 5] TLR4 MyD88 TAK1 TRAF6 p-IKKB/IKKB p—p65/p65
BFARH 0.23£0.05 0.35+0.05 0.25£0.07 0.15+0.03 0.18+0.06 0.23+0.02
i 0.90£0.05" 0.99:0.04" 1.23£0.10° 1.10£0.05" 0.95£0.09* 1.0220.06"
Akl 0.61+0.05% 0.61+0.09% 0.750.03% 0.660.05% 0.52+0.08% 0.67+0.02%
TH b Lk M BT 20 0.72+0.07% 0.74+0.09%* 0.96+0.08"* 0.8120.05%* 0.69+0.06"* 0.82+0.027*
T M kg SR R 2 0.37+0.05" "2 0.54+0.08"** 0.43+0.09%* 0.36+0.03%% 0.44+0.06"* 0.58+0.02%7%
T i 19 A MBI R et 2 0.37:£0.04%% 0.5220.04%% 0.40+0.07%% 0.46+0.03%* 0.35+0.06"* 0.58+0.05% 7%

H S EFARGMHEL, *P<0.05 ; SHBIZHAH L, * P<0.05 ; SHRAARAIA EL , *P<0.05 5 5 W i 1/ SIS s 4L AH HE , 2P<0.05
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2 R R VA T B R ik
PR B I AV A FOAZ VR AL 9% o B
ZR AN I B N AR TR 2 OCHRR, i
P L BEL T, FE GO0 T T 1) R Ay J SR A A o
Sl mAS 25 I 51 & 2 B SR AR
=Y HERRR s BRORBE 25 iF— 00 B 2
Jf 4 S e A, fi2 i TNF-o IL-1B | IL-6 S84 R 1
20 i R - R R, o S R - T i A SR i
PREARMY , BRI, T R 9% il — i S A gt ™=
W3 R G BTG — JRAE P R — i 29K
BRI ERD DI LA 4 1t b SR 3%
AL LA R 2EHL R o S E B BH
VT A 0 A R S IO SR, i e 1 4/ o
I AR R R TR ZE 5 R, B
RAFIERECR , i oRE A+ A& s R AL+ FL
Fr 2 EYA R, 2T B TE I T
AN S IR PR A T A SRR KRR A
A AR BT A FNERUIR 1 22, R IIE RAF 9% s
207 B R R 2 25 T 28 B8 ] A8 AR B B RS 0
I, T B 7 22N R,

SR BE LY SO B BAIL] , A 52 i A7
RS B T ke AN OB RE AR R R R R
R B FAGRG (39 S5 AU B, L s v AR 2
P FAIRF A, 2 B LU 1 FH B B O 22— ) i
WA L X AL RRRIGAIE T H 648" (R ) 2
B4, BRI ST A I “ BRI T, B 7R AR A 4 it
W55 FE i

e HRSIRALE T , fE R ML 118
TNF-a 5 1L-6 EZFECHAER  IL-18 AT 38 o
i JER 7 2 TR A 2 o - TR M A 18138 1 5 41
JE S AR BB, e R R B RE T IL-
1B VR 3 LT, P BE R S Ao B (0 IO AR 0 4
&), RS 5im £ 4™ TNF-a /E 0 NF-«B i#
% %) R A IR IR ) R A R R TR R R R
SRR, ) PSR 5T s B R AR A TN F -a
TR B ET R, IR —2 & B, vh 3 R
FOmAMERS R 1 TNF-o KT, ELZESR
I IZ e bR TR, P 5 i AR B AR DGR IL-6
VE R DL A K, 7B e A 9 R A 80 R BRI 45 v
HIZK IR 3 e T IE s A, ) — I s 4 , B/
21 e i 45 3 M3 TL-1B  IL—6 1 TNF—o 7K AL
f TR IR, H S5 PP 5 E ARG $R RAE
e s & R S b B AR, AR

25 B T il 1k 98 4D SORIOAT AT % g TR R
FUIMLYE FP TNF-o JL-1B Fl IL-6 A&, % 20T
XF A1 43 5 I A7 25 O R, 0ok A R Ak DT &
FEHURBURE . 506 BRSO B W T BUR ]
R B IR K R TNF-a 5 TL-6 fOZ5 5 —50, AR
FEAE DAY b i — 2P TRAG  B 2 1, UE S 2
J7 AT S 2T U AR A28 i TLR4 MyD88 \p —
IKKB .p-p65 S5 E S A MR, XRYIHAE
A BR FHEH0 T Ui 408 B+, BE95 f L3 {5 538
BRI HLHRIF o R4

B 7 R TR 2 I ) e R R 3 DL R PR
i, LWL 4 05 SR AE | 288 R i 9 R iy
IR IR S 2 N R A HAE A, 53R, TLR4/
NF-kB {55553 B 77 I R v 0 A% 0 AR 8 1208
B OIAZ OMURITE T B R RS RO BE b i 5 A 5
R (SR R A B AR e 8 145 ) ]
PRS2 R TLR4 ; BT 19 TLR4 84 F il
(1) MyD88 {K#i ik 1% , i ) NF-«B 155 IR ™,
T BINF—kB 4k Mi%5 0 AR, 388 TNF-a IL-18 .
1L-6 SEAIE 58 1 200 M Rl 1 2 s 5 Bl , 0 3 el Jmy
TR AAE NP, BEAb 123l ) S0 8 S S
gk . — 71, LIRS ] R T AR A
WL IG; H— i, Mot H B R TLR4 #0405
J& , BB AR B A OGBS Tl 1A A, LR S 8 NE
b, W ORI FAERRRIR AR 55, Ao, B
IR R BT AR 2235 R TLR4A/NF—«B 18 59 BT
T 97 T L 988 0 JCHRC %) T T R ) T % 0 B
b, 31X 5 PAN Z500058 o) 8 P JE KT ER TLR4 >k 2% fif
BRI AR S5 AH B EDIE  $8oR T iz gi MG &
J7 et it A= APE R SR T, 7 A 5 e SR A
T HURALL AT A 2500

25 F R AR (AT 0 I ) 2 B (41
T ) R G T W M Lk AN BOE BER ALR H
Y7 RO T 06 I A TOIE A 5 <B4 T Al TLR4/
NF-«B {5538 B S AE T, T 1“9t I — 58
E PR IR S SRS R TLR4 4]
FNHEAT R R GG UE 23 B T SR I A 7 B e ) oy
T W I PRI Ak 5 v v 5 5 536 97 R g SR AL B IR
SRS 5 SRR
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