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[Abstract] Objective:To study the effects of acupuncture on pain behavior and the mechanism of acupuncture on improving
chronic inflammation. Methods: We randomly divided 18 C57BL/6]J male mice aged 6 to 8 weeks into three groups. The model and
the acupuncture groups were administered with 3 mg/kg lipopolysaccharide (LPS) by intraperitoneal injection to induce chronic
inflammation, while the control was administered with 4 ml/kg saline by intraperitoneal injection. The acupuncture group was treated
by acupuncture at bilateral zusanli points (ST 36). After different treatments,Von Frey fiber filament was performed to detect
mechanical withdrawal threshold(MWT) of the mice in each group. The content of tumor necrosis factor-o(TNF-at) in each group was
detected by euzymelinked immunosorbent assay (ELISA). Bilateral dorsal root ganglion (DRG) neurons were performed to detect the
heat pain related transient receptor potential vanilloid 1(TRPV1) expression differences by Western blot. Results: Compared with the
model group,acupuncture increased the MWT significantly (P<0.05),decreased the serum TNF-a content significantly (P<0.05) and
TRPV1 protein expression of DRG neurons(P<0.05). Conclusion : Acupuncture treatment could reduce the expression of inflammatory
cytokines, but also changed the expression of TRPV1 in DRG neurons,so as to suppress the pain caused by chronic inflammation.
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FROAEE 1 S AE AT Fh 2 M R RE e A T DR, A mT e o o i
TR (AT S BE LA | SRR SE ) X HLAR 20 2040 i 1Y
SR T G218 2 A 5 18 M 8 S B I A RE R Y
FEHRT , B0 Mo sl 2L B4 , R TS 0 . AT
FEAPL I8 o WL S B T TR M 500 A B /N B Y BIL
Wids e P {H  (mechanical withdrawal threshold,
MWT) FI # #2 #1 25 45 (dorsal root ganglion, DRG) i
28 TR A A FEIR R I 32 AR IS 1 25 1 (transient
receptor potential vanilloid 1,TRPV1) 3 ik 145 fk LA
K 1ML 375 P 983 3R 3K X T~ —a (tumor necrosis factor, TNF-
o) {22 5 BR VARG 7 1Y BT 2 A F R0 48 1k 2R
PRI B AH SEHLH

1 #EFFE

1.1 ##

6~8 JH L fHEHE CSTBL/6) MM /N 18 H, F3Y
TREE (22 + 5)g, H R o P B 25 K2R S0 s ) s 2
it A /N BRI TE S IR 22~24°C, HIXHEE 50%~
T0% 5 N A msE, BKHM, 12 h, B
12 h B AR /N BRGE I PEAR 3% 3 d AR 525
/N B T G ek vR R TV T X e L sh A g
i 21k (BT AR ifE . GB/T14924.9-2001)

fEZ¥% (lipopolysaccharide,LPS) (10 mg,Sigma
NFL ) B RE R4 0.22 mm x 5 mm 5xSDS
PAGE 1 B (R sl ) bt
TRPV1 Hi#& (Neuromics 28w, ), B-actin FLif
(20536-1-AP) . WFEH %R —H (SA00001-2) (Pro-
teintech 23 &) , 3 [# ) ; T YL 4 I Marker (00318120,
Thermo Fisher 24 A, 2 H ), /N TNF-a ELISA if
M & s AR BOLR & (Il EA Y ) JECL &
YK 7 A (Thermo Fisher 24 ), ZEE), AR L
(240351, BioTek A ), HHE), MR RS0
(BioRad A H], 3E[H ),
12 F#
1.2.1 4tk

¥ 18 H 6~8 JE & C57BL/6] e /)N BB AL 4
3 A X HRAH BRI BTl B 6 H AR
AR ZH T 55 1 RANEE 4 K 4 ) 7 3 LPS
3 mg/kg (FHAE B ER B T ) 1) 365 18 1 2 E /)N BB 7Y
25 UYL IR s FE ST 4 mL/kg AR BRER K
122 #&HF*

B 2 R0 AT M4 T 48 7 R B2 140 R g O

SF LPS 3 mg/kg, AFHIZLTFEE 7 KT £/ BB
M2 = LT B S A U < = LT (N
U SCT R MEE /N R 0.3 em (LA H ) 4R 112
BRI B A 4% 5 T AR 2 BF (2 AT 8 S mm £ 5
WS T O TR, T ECE ) S RIR EE R 3~4 mm,
AN B et i 2 1 VBl T g A 5 SRR ) D 4 d
“OE = HTSUENARES IR R ),
123 MWT #al &

H /N B TR 1 00 A LB S AR D AR IS R 4
I DO, DA S 0 PR 855 2, 0 38 B 30 min DA L Ff
PRI B H AT 2% J5 TF 4R 52 35, %6 B 0.008~2.000 g
JEHE Y Von Frey £F4E 22, ]l Von Frey 44k 22 1
S /N BUA R JEC S ol 2 R gl /N B B Bk
WS SR AT R A0 kg BH P 2R 5 TIC S g R A B P B g, AR
P Chaplan 552238 19 “up and down” 77 4 I 31 5%
MWT,
124 At

B 11 K, S /NREE R 6 h, IR Ik AR i
J& o AR BN RUE AR, BT UK L TR HESS , 7R R
il F) ORCBE T B R MEAE, R BREBESE A S 4 4E U
H WEHE (L1~L6) P JAE ] AL B DRG M4 TC
1.2.5 ELISA ## TNF-o & -F

/N R FE R ARG, %5 2 h,2 000 r/min
B0 15 min, WHRC_EE BT -20°C, BUMLE FEASREN
S A i IR TNF-o 38057 & U I A5 B0 L B
it FL A [ 2 4 A o i 100 WL, 57 U 5t £Lin
AR B IREA 100 WL, 36°CHFE 90 min, PEHR 5K ;
TS ZACHUAR T AR 100 wL,36°CHFF 60 min,
VEAR S WK N ABESS A TAEW 100 wL,36CHF &
30 min, PEHR 5 U IMA B AR 100 pL, B F
15 min; feJa AL R 100 pl, 1R 21 )5 B 2] 76 i
FRAL 1 450 nm A e WG FEAE 5 AR 4 A 0 A o
Mk AR S,
1.2.6  Western blot #m DRG #¥ 2 7t TRPV1 % &

FESDRAE SALUREAREC B0 /N R
DRG IMAH 1.5 mL & H MR EP BN, &K
AEul], $2HCDRG ALY S, 12 000 t/min
B0 5 min J5 004, LSV S a0 RE SR
SDS-PAGE HLjk : it A 10 L Marker A1 30 pL ¥ &
HLUK , 45 S BGE 24 K /N e AR [R] R /N B PVDR
FEAE 100 V LR N BEAT 76 B, e IS 485 o )5 b e 3 T
5% RE WY W B A, — PR 4CH R, BT
P E 1 h, REH#TTEFRLE A, H Image ]
BAFAHT
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K H SPSS16.0 ZE it #4: ,MWT TNF-oe F1 TRPV 1
MR IN I R s GOk I B AR E 22 (v ) O
FLrfr TNF-o0 ANl TE S 4340, 28 2o X 5008 Ak 5 IR
B A . 3 B 2833 T 25 55 P A 50 A Ik S 1k
K40 J P45 6 B R 3R T 22 40 i g A o AR AR
)i He e E sk, 43 il F SNK 75l Duncan ¥ 617
PR LLAS , K gn K #EE 4 0.05, Graphpad Prism5 4K
Rl g it s b

2 #& R

2.1 %28 C57BL/6] s ALK IR B 2 45

3 4 MWT 775 2 5 (P<0.05,3 1), &1 Hl 41 fn
Xof HE 2 A AR P 9 1 34 B s AR R 4 (P<0.05) . Ui
WY s T 5 LIPS fig 0 3 R A1 1 0 3 B0 e o
T A ] 6 0 90 ik 3R AU g B {1, B 7 A < B 1
RV S BB 02 27 i 45 1k 90 i T 0
2.2 ik TNF-a &80 2 7

3 I TNF-a & AEFE 25 5 (P<0.05, % 1),
X HEAL A TNF-o 75 f2 5 15 700 2] L 4 A7 7 B 35 1k 22
5(P<0.01), %W LPS HASRIEM . # R4 TNF-«
SRR T AN 22 R A Gt aE L (P<0.05)
X UL BT 7 il i 3 B AN TNF-o0 9 3 5

*1 &4 C57BL/6J /R AL & 5 #1 f175F TNF-«
Table 1 Mechanical pain threshold and TNF-« in serum

of C57BL/6J mice of each group (x£s)
20 5 MWT(g) TNF-a(pg/mL)

X BE2H (n=6) 1.30£0.27 " 17.36+29.09* *
M2 (n=6) 0.47+0.36 351.00+43.68"
£ 26 (n=6) 0.99+0.39* 162.67+98.03 **

SR AL, *P<0.05, " " P<0.01 ; 5 Xl 41 4, *P<0.05 .

2.3  Western blot # M| &40 DRG #F 2 5t # TRPV1
Ea

3 44 TRPV1 R IAFEZE R (P<0.05,K 1),
X HEZHFNET 20 DRG #i 420 TRPV & 1Rk 3Y
IR TREAIZ (P 341<0.05) 3 1t I s 1 45 LPS REf%
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DRG 14 7C TRPV1 FHH %Kik,

3 3 i
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A o 4 Bl £ 41
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A:Western blot £/ i DRG * TRPV1 Y45 4 k281K ;B &
PP R, 50 IR, “P<0.01; SR ALAL 8L, #P<0.05
1 $##Ix/NER DRG #£Z T TRPVI EARIEHNF M,
Figure 1 Effect of acupuncture on the expression of TR-

PV1 in mouse DRG neurons

& BAPHIE AT, GEZHRZMR) .« = BA H 57 Z fE
PO, ORI Z B CGRAK - O A0) 3 A
F RFERD , AFBUL =1 F 8T, BURE R,
B 2 = HLRT DG G g D) g A 5 o kA A
SCHR SR TR = B R AR AT R R
AHIF 5T T B A = AT LR v N BUHIL AR IR Y R
1B, A 3 2 A 5 ATV EELIR 100 00051 5 i) A2 = B RRAIR
TNF-o 75, DTS 208 4% 98 0 A AE .

LPS % 4%/ E W 4 f 7 2 TNF-o, TRV
B (1107 mol/L) B, TNF-oc 3= B4 Ay 14 40 g A1
B AN A 50 B 55 i AT, S S RPTAN R
BT AR AR, R UESUB S R T SORE RN
5| S e 20 B T A S R R B (= 1107 mol /L) B,
o H 1 TNF-o0 76 7 P9 R B ™ A VRS 3000 2 e SR L
AR (1 928 S A, 55 oAt 5 PR — S ™ A 22 ol o 2
B0, AHFSE b LPS BF S8 TNF-o #2400
2x107 mol/L, 5 & He I 4 A (1 VR A e g Ml LA
Aib FAG PR RAER A

TRPV1 £k Z B8 A6 15 5 MR AE 5 0 2 1k, 7
TR SZ Y5 R IR % R i 3 0 B R v R A
FAU6T B 58 % B, TRPV 1 A 30 90 5 22 181 1778 25 A1
HAER, IEH® pHT7.4 44 F , #%& TRPV (1 B {E
& A3C TR M SR Ui 3 {1 1) IS 7L 7 1) B B 5 7
RGN pH Z&F N, E RS eI {2 TRPV 38 i
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BRI HURLE RIEIRE T, 77— RILF A
JOT, X2 4 M A ST AT T R Ak 4 A AR R
ARBFFEUESLHFE LPS 51 R4, DRG i 4ot
1 TRPVI 2K & it B FE, i TRPV1 Z KA T “ff
R 252450 B S LPS 512 9 TRPVI 324K “fit
e RZS A T G2 i, WAk T < LA IRZS 2 BTl JS
B MW BT 7o 485 2R A S mT A /N BRUxE 0L
AN ST SO IR 1) B Ak IR AR B AR Sy < AR

RS ET ETRAT LU LA SEE K5 TNF-o

)23k, BB REAL DRG #4270 TRPV 3k,
AT 2 fife D ) 12 1 98 R BT 5 B0 P50
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