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(P E B4 &) (Chinese Journal of Pain Medicine) Hidb 5 K2:. HAEE A& PFE: 2 0p, HE
BREBT G4 BT E . ATIHRE A S AR LR AIG RGBT 70 R SR, R EEEN G BEN
I R 25 IR AR SR = (I BE 45 N BRI RO 2 2 BT 70 . BUF I TR . AT IR “Eat S5k
IREE G W RS IEE” (JFE 0, s A IR RS I PR 7E ) Bk e, e it 3R R R 2
(IR e DL % 55 B BRAE S AR AR R AL (B E 5580 . AT T litts. W, BMRZEE. L.
BRI AR B . EREE . FEFERAT KRR RIS T EYRRE, DL &REH
KM “Be. # BHER” MTAENAE. SRR EFARSVIENS CEERERMARER T ELD o« AT
AR EEE IS G R A ERAZ O A E SOOI AR E RS SCR R (CSCD) Sk
TEHIATI R

183 BTSSR FII A QM. SKCF I EAERIE R S0 8 50, AU IS 5400 =+,
WARAHE: @H OB 25 ME) « RSB (. BRI ik 4558 4518 300 FLARD Al
LSS EE, SCHIAl IESC. R BURMSE Sk (— AR 15 R o (EERECEHAMERE, &
EMRE, LHEFRRE (PSS FF%ERE, 11 ZHOU Xiao-Hong): BA4AL (B85 —1E4 Fal i AE & 847)
XA TERA, WTAMER S, S A mAD; B 3 ~ 5 A, KA ¢ 7 BRI

IESCEHE: ORTE  ROUEBH AR SRR IR: 82 B BUAR SO OCVE R RF=  E) J sE, e ARl b2
B A SCE AR P i) R G RIS E SR, CHRIE 2 ~ 3RS R . @ AR
SISV VRS FEAS GBI N SHEBRARAER T SO B2 R B REE T v Giil# b H 5k (Bl
IREAE, HRIEHERY) o WIS IENG, SO KR AT R SRR 24 AR A
SERER AR, BT RORIE. @R TR JIKRENE, B BRIKRAW., @it ML A
s R NTLR, MIERFTTH R A SARSC B SCHR, TR T SR, s R RA =
NAHIR TR AT 5 VIR E RS FI S Fpseih s R, STt 558 RAHT A% .

Hph: OBEME BREH. AELFRAT . XRE; HE-ERERS. AU 20 BH EZUEH,
TEAFR bR RAREA T A, iR e A R & skig , —BZEELEL LA AL B. C. Dy RH
SRRRIEGATFMR SR AR ARG . @F XA T AR BN £ RoR & DL B
FHERIE OHEHIEALS) - @S ik EZE 5| FHIEHSCER (2 ~ 340 MEZESCER. T8 759,
EZ [HIRT3 N, LLESHME, 2T 3 AW “%7 (etal)], X, T4, 4, &, ©E~1E7: HEKRRN:
e, 5%, Hi4, Bk, R, SRR, HARE, R~ 1ki. tak, SO iR B EE B T AR
PR T SCHR 2 A0S RE IE UG I, mTHR HZ TAE R RIS (40 “Vogt &, 19927 ).

2. GRiR: BB AT K A SRR, VPR SBR, BT MR ARV R, b ROk R R T I,
FEHA G TAE BAR. AURMELER S M S0 BT 25 O 4 BT e A= e 338 4 A s

3. BHFF T A EEAROE AR AU R R R (3600 “FLAN, BFEEIFR)

4. R BIR R PEEA AR TRG PR b > DL B 1297 i R s DA I PR L8 9 297 B T ids T
BTG IR TR G IR YT (1800 “FLAPY)

= BREX

KFmiG B 4. TAERAL, BUAR; M AE (TUEER “—Rmk” . BLESFI. ST LE
WAEMESEMEA T, TSNS « SR ERES . RERSRIEE, D@ mRgs. Bk
ZHLE . Email #iht . FRAFS0PE RSE &, B A B A, (HER AR, B 550G B A (&
TELR TR 158k M AE: http:/casp.ijournals.cn. Faffsk IS S5, VEE TS M A& 2 .

Gl AL TTEE X 2EBE % 38 5, A REEE A (R ERREEE ) B, 1YW 100191,
Hif: 010-82801712; f&EL: 010-82801705; HF4H: painl712@126.com; QQ Ff: 222950859  ffZ A&
{&%: painl712.

W 20155 H K ETRindd 848 $

2015/1/14 15:02:15 ’7



| T T —— (. [ |

T [ &6 B 24 44 25 Chinese Journal of Pain Medicine 2015, 21 (1) e 1

d0i:10.3969/j.issn.1006-9852.2015.01.001

- EHIE .

B
ik

[UBAINIEE 2 0 2014 4, BAVRKEHFR], £ REHF . AEEMEENIILFESS T, EYIT0E R H bR
DAL

PRIRE AR, EMEHARE : Mg R, BEE R RIS ML EE Nk, 2014 47
HABIC AR 26 Ko X—@EROREZ AT, 2SR AR, 64 TUNZ 80 UL, RN
WA HAH 4 WA 96 T, S MORFRIBSCEAE DUESERS B3N 1 45 5

BIREEER, REHRRE: WEAMEIN 7w hros A e, o 7 g AL, IR0 AR iR
M EAER . MZRA AT iR AR P 250k, (EAS E EEANECAL | 18 2 3000 B TR o AU B R ) o
REIER| “AMEAY” , B —E 2R,

SRIEAREA R, H RFERM: 7E 2014 KA 2013 R [F R SHEMR S, AT BT 3CH
PE GEF|1.42) o NHRBY KIAEZW, BATLE SINSIE AR TR, nes 5. FEREKER, W
QQ . MEAMRT G5,

WG, FRTESE A 20 M TIRE, TFGHENGE 21 4, b A3 an F g5t

1. EREEHE, maEREt: UARIMTRAS —FE MR, "R NINEE G, il
TER B, ZHOEE N E O E M, XAMGEHT 2014 4F “APEC 3”7 W45 NMITRFRRI A 0 1
W T A AR EE 2T 08, BAVRENIEZ TR, WO TR oA R m AR ER
WARGBE. ETEOY S RENEHARMEZR, B EAAHRR S SCOAMEFIEM. TR
E L2 A E PR gl . WSROI SR FIB @A, /R O — g, el DU —
HZARE ), IR RIS % .

2. MAFALRR, HFIERAAITE: 2013 SEHFIAM “RRBLRR” , ZREEFEIGE, PR, YR
fERaE R, P REmAR R SRR — M, KESTHER . HREIE, AEARERK
OF 1S EN TR e R

i RECERARIE) . BUR (EWASCRD BT ASCERT R RN, AT AL,

4. MSRIEREXR, IBMRFEIR: 7E 1995 FATIQIIPYITFATH L, SAIREE 2R IRE —NF A
FOREE TR EAAMBA AARGR IR Dr, WARFR AR dr . X — =45 A I
KR B RRSONE RIS, 2%WE SEE ZRIE KR, (F8 5% ]tk
HEINHE . FiR ARG N 2802 BT, ) REE R AL SR SR . hAh, 2015 4E
JEh EPRER A T EAORER AR SCR” TP R S, AR BEERS . e
BEREPRE AR B, T ChEZORESERE) KR4S E R s /.

LA (P AR 222 8D A 6, R BREPOREE AN R, RS2, AREREF LA !
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C PUNIRFAETEEE R RL, AR 640041 ° JLRURSFARIFRF AT AL KB ¥ ol 65T 100191

B OE AR5 AR AR AR B AR B R A L B I R R T A AR R, 4
BEBEFETIZERLWRTNENF AT R, BEEREN FRELZENMAFTHE, R
HR I F BT xR R K A R R M S R, ELE S B BT RCR R 3 A6 W R R T F
AR B RS B R R BT I e A B EOR A R R B S AR A R AL DL R R R

T B 25 4 o 25 e Y #

KR BUWAR; MR WANS; ERET

18 1 2 2 SR b i R R BRI 2 —, IR H
SEGTEhRE I R E RRIE E XK B IRAT I
BEVEIN, AR NSO I R AR ] BLik 30%
AT A BRI W] FERE AR RS . AR LA A A A
MEAR ffS &5, U E MR RENAEEREY, 4
A AN RIS ok P2 8 . A SOKE A
R H AT T MR (35 TS e 20 B AN S8
PRI W SRR B PO I R AR R R AL,
LA P IR I 25 RN 25038 97 AR S ST it g

TR FE AR g B R 8 R P P 1) Bh A A

Xof T8 M AL ORI 7T 22 5k T Bl A,
[R] b 52 1) 5 1 R 2 1 5 1 P — B Bh A B Ty
B, PRI AR BB 08 M 0 B AR 1
AU

1. AL 218 1 LAY (Chronic Constriction
Injury, CCI)

Bennett fll Xie T 1988 4E4J& T CCI A f AR M,
ALY LU HASEAUL 7 s R Ao 28 5 P O ) —
FEARRFAE . AZASE AL T2 8 R e £ B A 9K
JEIWF OB T EEAE . CCI R 7 v
TR ORBE S I 1/3 SO AR AT, F 4-0
e RIR G 2 T4 B 4 AN EEFLIR, B K
291 mm, Z54LFASEE DL /)N R VL PR 5 Y 4
RSB EARR, RJE 3~ 5K, KRB,
FEI A 0F AT A ORI ek e 7R 38 ) o i o
PLRCH R, AH I B R . KERRAT AT

A JBIE#E  song 1i76@163.com; songxuejun@bjmu.edu.cn.

165 ~7 Rikmbg, Feg2 MHU B s
LA R R R, SlEMET MK, HBlees
JEE A T U1, ATRE R S B4 R
R FEPE PRI R N 22— ZARRE R G 2 J& A2 A5
ZE A5 s v (1) G BE B AT 4 J LT B RE B, (HOChE
AT e R, P ph A 4E IR, TERME
5 (Dorsal root ganglion, DRG) £ LT .

2. H AL 5L (Spinal Nerve Ligation, SNL)

Kim 1 Chung 7% 1992 4E4j 18 1 SNL f5 7 &,
HFERAE R Ly ~ S, KU EL— (A 55 LA,
DIBR L R, - L, ~ Lo B, H 3-0 2443
ML L A1 L FHE, BUEHL L AME. Ra
KEATH IR E A, FIRREIM . 2R EIL
ARJG 12 ~ 20 /N, AR S B RE AT H ALk B0
FRE210 e ty, BYRBOTAEFARE 1 REMW, R
Ja 3 ROFEFE, "R S A, AR
RIS LR EAL e, MR ZE AR E
TREMAYFRS, Rk 7ELmwE, &
R RVIRAIE |k VRIS et o a2 A < o N e = G K VAR L
R BE T B IR AE NS R i) 2 5 959 K
A FNER SIS AL ML o (EAZARRE R ] /AR 6 2 2,
FLAES B I A G

3. PRI AT S SR (Diabetes-induced Pain)

Courteix Il Eschalier 7F 1994 -4 & 1 4 KI5 fir
SO K BB AL 1, L0573 18 K U P v
B JRYVETH & (Streptozocin, 75 mg/kg), 4 A Jall e kK
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R 2 #J L FR) LB AR B KT 14 mmol/L Ay B JR s A
BRI, 4 J J5 R BRUAT H AR B 1 R B 4Tl
ARZGPIRTAR AR ORI B e DL AT AR 5E
M 22 R PR AT LG AR PR3 BT BUZ R, E 2B w] LK
R e 3of T PR T 0P R T I S R 1

4. WA 1% KB A (Chronic Compre-
ssion of the Dorsal root ganglion, CCD)

Hu 1 Song % £ 1998 F1 1999 4= it i& T CCD
R TS HoOrvk R K R (LB BT L, AL
MENIFL, BLHEEH AR FLAH 23 K38 DRG, ARJ5 1
KED I S REAT R, I AU FA I 8 e
WL, TR B RIS, FERIUNARME K
SRR ENAE, TEARM AR AWEINE, KRR A
R8s 6 ~ 8 /iAo WA AT i Bl B g AIAH B 15
SRR Bt EE T . CCD MM A S/ T 58 42
TREA T AMAVIG AR 24 NFIAE I ThRE, DRG #4
T MR 52 B S R A S . X2 — AN E
F451477 DRG M AR AL AR T ZH A AL . X AR TR
B AL, 1l PR BEL DA ME 55 ZHL 2 RORE AN / Bl s 38 3G
FIHR) PR B g LA AR,

5. T AR o U)W A AL (Partial Dorsal Rhi-
zotomy, PDR)

Song Z7E 2003 £E4RiE T PDR #R P, Hyik
FEAERE T, ~ Ly — ATV, 2 B BCRATHESS
LA, 58 L, L, BE%, L, AL, MENROT % )5 % 2
L, f1 Ly R 2 DRG FFHaE A8, I\ U1 o I
5mm, {ERMETE L ML W, AL,
ML iz, IEWAEOL NN ERA 4 R
WRez, Uil kummeae, iR R PR . KR
ARG 1 RBRIU IR 8, HmiT N
Frek 4 Ji /245, {H 2 PDR BT 808 o i 850 72 B —
%+ CCI F1 CCD.

6. B IR Y

Medhurst 55 £ 2002 438 1K 8% B B e
A O 5 VR AR K BRI IR B B P B e K R
FUBR AN, RJF 7 ~ 14 RKRIFIH R I E
BRI I i R o o SRR AT
BIRAT 9 0 R AR 5 N R iR 4 i 80 2 7 A
o RJE 14 R X &R SRl da e E i, 4
ZUERIARTG 14 R AT DL e 40 i 78 SH A BE s, 5
L INGEZ R o

7. 48 /R K (Formalin) SUR A

Hunskaar A1 Hole 7E 1987 FE4RIE T & /K 5 AR fir
BUNR AR AR U, 70— 1% AR K DAk
20 plyESF RN RG R BT, WS/ RSV

——

« 3 .

). AR /R Sy AR AT SR AT N N A, BPEE
—AH CHEARD S M CEIAMD o B4 48
IR FRIESS G 0 ~ 5 min, 2005 55 1 ) i 9 e
WIRAT s 28 AH: AR/R GMRVES S 20 ~ 30 min,
FEXT R B RR R T8 M SIS AT N o

8. ¥ [CAE 7 (CFA) BUmfR A

CFA ST P S 2 5 F (R0 1 4% P AR 2
Malcangio 1 Bowery & #ft i CFA & 9K 77 4 P Jif %
AU H T 0.5 ml CFA VEN KRR o635
FE o CFA JENJG 4 /NE, KR H 0= 30 40 i 1)
RYERNL, FFIZEHIURAT N B, RN #
SO I BORAT R S, R RRAT R o ]
FRe: % 28 Ko HAIERIUNEHEKT P YR A4S
FEIAHOCRE (CGRP) [Ftm . tb4h, Yang Fil Mao-
Ying 1 # 18 CFA i 48 My #7807 vk 2
CFAVESF NJRE B HEIE N . AR5 2 KB IUBIT N,
FICAHUBOR SR AR el . RE 2 RIM4A
A S WL AT IESS N L AR Cb a1} Ib=ali P
HEMAgEEABH. R 14 RHLERIN
H LA T . T 655 A 289 28 B 25 26 R E AT
(Celebrex) ] DL 25 #0111 28 I KRR IITEAT A o

T BRI 1 R AL

R AN 98 RE AP AGI SR B JE
WelE, o] SEUME AR E— R E 381
S A SO RR AROR O 2 25 5 i R R PR
FEFH

1. AhE Bk

PR T BN JRE AN ORI (R
A1 F B2 AR R E PG, X — RN A A
1k (Peripheral Sensitization)"". #ME &Ik N T 155
i FIBTE M BIE . 2705 DB A R . i
W P AR [ BT A JE A R A A S TE ) LR
W, ERBULII A, DAROG R an 2 VA R
UL, Hetn: BME 24K 1 (TRPVD) 1 H A8
A AL HES B8 NI S S A E R R AR A R I B
¥ C (PKC) , PKC 4k TRPV1 [FRER 1L,
M S E TRPV1 X 43°C 3] 38°C [X 7] 4367 B2 i 3k 1)
SV BRME AR . SRR ZRTSIRER B2 (PGE2)
R, 5- Bk (5-HT) DURMSAKE 754
BULAEH PR ES G & A — 18 B s 2 R B 52
VAT S PN S R AL, AT 3G I R 1] 5
FIEIE N Navl.7. Navl.8 (—Fgas o2 o s 5 1
RANEIED AP s

2. F P AR

bR T A0 E AR5 B A A, B RE A

S

(T
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7 5 M S b A S A 328 19 0+ B 5 BT O UK,
XA R RN AR BiE (Central Sensitization)!'.
SRR SZ B AR N B BE S S 1 5 i i, X
e T 2 B A S M R AR AR T RSP E, Hook
SR ) A N T IO BT A R T B AR AT
WA THREVE AT, 5 BRI B I B 4p 2231 53,
BRI G EERS AN FENEBLT, &
B8 HPARATS SR T Sk 1Y A ) P SR e A o P RO, I
AR AT iR U A E A R S A
NR ARG TORS AT HEIG N, RETBO Ay 1 S L R A0 f
SRR EIBR, 1EH T EREM S TR MG 2k,
SR fi 5 52 AR PRI 5| FES 4 B AR 1 5 A B P 1
SR FRBIR N . X R E A (PKA A
PKC) . 45 /45 i i B A g (CaMKD Bl &
2 ZY R R R A (MAPKs) (0E2. 8id B
R 1L i) NMDA Fl AMPA/ 41 ¥ &R 214, 22 &R /
7R R AN % A R W g T LA Jok o5 3 1 (1) ) 77 2 R
il J5 S R IR e NS IR () M A v . AN P A
A FH S i v 8 1 P 1 SR A A5 A N E R TS AR A 1T 1
B R RS S i, T 5 2 R AT 2 e
S35, T HLAX — 20 A R TR0 1 R i Ry
#, ATALfR R SR A L, M RAESNEM S, R
AL P N A P 4 4 X B L 453493 4 2 LA b
1) “IEE X3k ¥l SEURR R E, 5 MARE S
R IFRN 4k R MR Ik B R BB R 4% g AN e 2
3 B 0 PO B I A R R A . A T
5L N 5 B T I 8 R 1k L R S R S R A AR
5, BTRDZJE B 1 R Al Al . H 2 PR U
KIAFAAE R 2R TR A E e s R AR
SRR, Pt R ARSI JORE JE SCHC 9% 1 2H 41
R A ) A N1 48 2 8 Bl oA ] B8 g oA
BN G, HBEY A e S AR R E AL 2
(COX2) , S3H#E PGE, 14 1, PGE, ] i 4%
ST S B A . RIET AN E JORE RS 5
3K COX2 1774, Fdid iR #H 4 R 48 (CNS)
RSP EA R IL-1 B S RERT . SR
B E, T3 7 4 F R T ) S Tl R R
93 A5 UL B P R A 5O B B0 6 1 1 45 0 5 3R A
BALII R A . WIS 4 0 R B 1) o AR sl i e 3
R AL 38 () P AX D RE LU . AR ER T
TEGER KV RIE I 238 TR R DA AR, AR FI 1Y
4 Bt R AE T RIS, X EH R IA A
FIEH REMM LT, i P 5 kx5t 1 2
B F (BDNF) . Pl IE® 150 T R a0 #
R WABHRIE, ¥RERERMSHM)G P YR

(T
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S ERBEMR ST RS, REWRE EHEER
T RAEGFEZEA BRI PR, 2R
S | RIENG, FHETYE AB - F4EMEAB ST
FRRX BB I R A 1T

KT M AL AT X B LR L AR B2
g TERKERE, HEATAER. TEAERN—
A BTk JE A Song W 7L 4H S il JLAE Sk — R E
BRI ST AR o s BRVE AL MO IR B T — A
ST AL R R A R i B I S R e
RRILME., RE p- ZREGE (BT R2PK
A S0 LS — S e 4k B I 2 P G B
H, ABFEGARI A R IHEA B RIEEZERT 5
Fi IR LGS R AR A 22 8 B R 1 R AR R R sk
R RFERRCEZENEN. HITKMKXES 6
% EphrinB-EphB Fl WNT {55 5l % 1,

= B HAIERRTT

BRI E RN G R 2R, 1B B E bR
THIRZAL, EHEFEAA N HEAT REGSE
D7 T IR R, R e P R R A R 2 R YT
T35 R R o

1. 250697

ZIVNETT A2 B AR TT A L R BT

(1) FEBS AR ZEH R HH 25 (Nonsteroidal Anti-
inflammatory Drugs, NSAIDs)

NSAIDs 1EIGT 2 FEAH K[ S AR Zx A e+
HEEEM. HEEHLH P R MHPA AR (CoXO
(R, AT A0 1) i 270 A 3 ER) 5 B, T s 81 L 1)
BOR . EALRG 2 DH M R A — Bl S
COX1, COXI1 &5 Z MR FHHRL, HEMHZ
AEFpHAGIE . /MR B NER IEE DhRE: S — R
755 COX2, COX2 7EKZH 4t H /K- FRIE,
FERVEES AL R 4l M R 7 A B = (TR 288 1)
S0, COX2 KiA b, J&EB4 £ B 28 1 s B34
COX2 HIE M, BUANETZI 2 K-FHE T, PGE2 7]
DL 0 A1 Ji [ 52 25 58 85 P S50 A 26 PR R 7 CnAR
E . SRR ) (RSB T 5 B IR o ok B,
[ B T 270 iR 2 B AR BE O (5 S e B A& =, X
FX 28 2 40 (1) FERE S N COX2 HIFRIL, W FL 7R
COX2 $lIFAE 41 FN AR 2 AT gz JERE A3 1)
P9 NSAIDs HIHT 2 SR 1 HI R 1 10 COX 4h,
WA AN PR A A B JHR 7%
15 98D NO G EEIA R FRACHT 2 E 4 R 17K,
T VPR B2 L 1 AR 2 B B T e A A

£ 5t 1. dE %8 3 4 NSAIDs, U0 Mg e 38 2
MK WEF R WS BREE, (1R IT IR BEXT
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COX1 1 COX2 A MHIMER, KU EHLIE.
RIS B AS RSO 20 BT SR T R B 3 4
P COX2 HIHIlF7) (FERE AT« A3 H AT  ARFEH E 55
D T A% 58 NSAIDs AN R I £ B 4T 9% 4
JRIIVE F 29, 4% NSAIDs S5 F K264 S m)
Bl e S AR R B AR iR 52 Y R A

(2) Bl 24

BT 2R 25002 N 25 R 2B IR TR T
HARHLE) P @ 45 A S AL T PR S R 5
(IR 5244, YD BRI R AR A 1) i A 8 HRAK 1)
GRS, RIS 5 TR, a4
BRI H BT R 25 4E: e, R
LHEER, ZFRJB . #T5F RS, AR R
NNSEERRE P R THGRRE . KB IE B
BT 2T OB V2 i8R 2, G DR B
Jabhs B, &R BRRMERES. B RRA0A
BSOS EALE: AL, B, MR, PERE. JEFE.
i, JRUERE. BT BRI  1,

(3) PR

H 20 4 60 44X, HUi 2 RH TRIT %
LK, HErS S 2 BT 1E 97 SR8 i 20 2
PEVIR, AR HRRE . BRIURERIBRAR R . L
TR 2 R AL Y B R A & e R
W R S SR, — S U R 254 F
FABIT S A 2 A AR, IR PR F BT R 24
WESE: RSV BRI e T 5 AR
E AL LN AL b S - Y EV O vl A
Fod e TR ARG R R A AR
KOS, BEE AR EARA, Tz AT IRR
VAT B h 2255 B R = e 25 Bk s 1Y

(4) P

PUHIAR 24 -5 B nt R 25 1645 B O o #4695 28
PRI — IR 250, AR MEERIRIT T, P
AR 2 3 Ei@ ik DL R AL AR B R A Y 0@
AR T N AT BRSO R AR R AR A
S-HT RERGE, WATHIRIEE BRI @]
TR A0 RS A s TR TE (B IE I, X YR K
PR RN BRE R o (RIS BUAIAR 24 m] 34 iy
FELGW IR RO, e A R (R S RE R
B HORIBEAR, 38 S PIAIR S (iR T 4 v
IR S22 o H R I BLINAR 25 0 FE: PR AR
LT RIUYT SRR IR IETTS M,

2. MR TIIRIT

PRI HTYT L @ P . L AR A
JAR ) B AR 255 B R UR

| T T ] —p—

« 5 .

(1) #&ALFHAF  (Nerve Conduction Blocking )

Jra RS ST R JRR 24 P P o 2 BELYA 7 VR )iz B B
TR SR B AR R A AR R
o, BABURITRERY]. AR Jo B EA R RN
RERA, RIRETNEE ik —. tEE
R AL = 22 BT e 2 b 3l A% T BN 1l
T8, MITIREET T AR s . X R HWEH,
AT e R L FEIT TR S SRR, g T REr
WAEHEE . PRESARTT IR EAE. fthss oy
XN AT AN, AT RS AT
HRE . BB AR DA S IR X s 55

(2) JAHEPhZRI# (Peripheral Nerve Stimulation,
PNS)

XA JE A 22 HEAT IR P RIEORT 3 300 B R 2 A%
(1) C A4 TCVEBOE, FHAHPERETS Mg, X
XA JE 4 8 (1) 5 M AT R A EH T F R BEL RS T 4 e e
ZetA, M RHIE T RS S BT PNS I T
YBIT Z PmE AR, P AR R AR A
SR FREME . RO EE AR
PIVESR ARG TR BOR L AR 2 R 55 . PNS (8%
HRERIbRUELEE PY: OFIREAL R R T — s
Gy, @A FH R RR 2 BH i 40 4 22 J5 AT R R T 2%
fite, @THMRIATMIEMFU-RIELEEIE MRS,
@ BB PG S5 R S . O B AEBENL R
Fiin: PNSYVRIT o, BH IR INA RN
31% ~ 100%"" PN'S # N HLH I i L FH) 5 R
AT AR AL AL

(3) &R ffil ¥ (Transcutaneous Electrical
Nerve Stimulation, TENS) 122 i 7T #3513 ( Transc-
utaneous Electrical Accupoint Stimulation, TEAS)

TENS & —Ff b & 3, Bk s pl s 52 ke 3&
AE N —Fh ST B T80 R B R TT . HAEH
BUHIH T P M2 3. — & Melzack 1 Wall #i2 H
f Ie T ) 2 Y, AR A RE T A IR (SG) 4l
WA — P ALk il [T R R 2 L, R DRk 55 B 5k
H A0 E AL 2 R RX ) # £2 ph 3l . TENS 1] 5] & 4F
HE e Ay, BIE SG dH ML, AT HI ) [F] Y B A0 4 4
BN EIERZE S B MR EMET (TH
M) HIMEIER; — /& TENS nJ i X B i % Fh i
ST, T DR ER kR o BB P, R AR
W FC BIAUE S, (R4 (2 Hz) HE S AT 15 A fX R T Y
SRR HER T S (100 Hz) S300) 5 2 5 ik
BN, 242 Hz A1 100 Hz 22 8 M3, = Fhli
F R EIB R, AT 51 S 4 S MR AR A P wE
T A S AU R ) 2 A LR SR T IS
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NS AR, T H AR AL B AT ) B L,
G EZMh ELREEPRRE, 567
TEAS, B[V ¥g ) 3 H AR WG T Bk 38 T A DR ARk /X
£ CAccupoint) 1FEN—FrEEST FBH T8 KR E
1BIT . R IREHIM C & BON B FRAT bR ME (ISO)
TENS/TEAS AU A B & (¥ 8800 ROR,  Hovl Lk
SR A LA, RS EAER, £2—/MEal.
Too s M & MNAES 2 A N HE PR i)
0] DL T LR B RS # i ) G s R 2
W T, CON A TR RIR 2400 Y,

(4) BHEHEfI¥ (Spinal Cord Stimulation, SCS)

FEA Wi Fe (1 MR Va7 U8, F 22 FL IR
AR AR T BB —MIGIT ik, 1967 FFIN5E 8 T
B 1508 N BCE R )R BE PR, B S 40 R
X ARAE G RN T4 T G188 2235 1) AR
AR . SCS B A I8 Ik H AR O 22 1 o) 38 A 9 07
B EFRPHES, AT = A R AT PR S it Sk 78 75 R [X
o, EFERAE R BY. 3 BEE RO A A R g
P[] ) A 2 0 BRI R . H AT G SCS ML
fEEZ ML O EILEIEEE, A — ks
P () A T PR, A RE DL EALE RS @KL
A5 OE BORE TR, e N Y 3 TR A e e £ 38
GABA FHZBRBE OGN, MathEER — A AR
MR T TA R IRBEB D s @ HGImAk J 8 92555 I8 (1)
R, A B A A R AT B,

WL IERIE RS OMEG4EL, QR
75 G HIMAEAR PN I I A T 4 20 2 B0 S R AR ORI HE
R B 30 R T 2L 2 A S o ) i P A AR AR A

(5) ¥R 3 X ] ¥ (Deep Brain Stimulation,
DBS)

DBS 2@ R 5 5 S AE AL, K EARE A
R S K R BEI2K TR (PAG) B85 Fe i (BRI e i
HI A8 5 AMIUIAZ ) - PAG 1 DBS S22/ I AT Bk
HII PAG R RE ™ A2 5 TR IR A DS R 2 R
Aok R, W YRR i R S8 Y I i DBS
A IR EE S SCS H i) [ 12 HI AR A, DBS fi&
MORE LG T ARRIMEEEAE, REE 0 &
IR AS DA K A Bl b 220548 MY, T i RS I A4
g LA B e o i A 5% 2 P 850 ) 2 U7 R R A
DBS Zz it 18 11 74 ) BVA RN 60% ~ 80%, K4
50% (%0 B RS KA 2 M. X T HAth
JVEIT ORI R s Rk, BDS AT RUME N —
T S B 7 v LA G L AR A TR 2

(6) B35 % JZH¥ (Motor Cortex Stimulation,
MCS)

(T
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MCS & R (MRD 7 A B A 1)
15, R AR CE AR e ET R )R T . 5 DBS AN
[, MCS AU T2 B RO A 2 SR
S 71 S 08 e 455 P A LU S R R 4. MCS
F BT PRI S S AERATT X5 AR R Al
= XA AR AR P, MCS [A] DBS — b
SR T B P R IT AS 2 S A R 8 2H R R i
N5FHF PR IIERAZ . MCS 1 KRE t 7] DBS AHBL

3. BN NI

HER N2 RoR . SRR, IR T
HAR WOEHAR . ERREEA WEIMEE A
HE MR FLAT R AR MEAR R B AR S 8 T A AR .
TELCBATA X 8 P 24 i RS AT AR AR VE — Tk

(1) BN Z%E

B PN 25 e S T AR G B e R T K
AME TERLEE ToVE 52 4 B - ZGAN R R BRI 1
FEE T VIR o B PN 25 R ASE T 25
HERERD, ATERENIZE). BRI EARETh
RERIIE L = A B S BRI AN, RIS SR G iRy T
TEAREL, HAS RN R AE SRR ™. AT pT
FH RS N 25 3 B B A N SR A 2521
S, RS E S H 2GS
JRRZG S ATERESE . S5 TR —RuEr Y R P
(AR F SRR 250, %2 e —Fh N- 7R e i sk
FHIEE P AR, TSR A B N B, TG
I7 5 A R A2 BAS B 42 ) B4 18 ek ot ] 4 2 B
BN TFA I AROE AR B i, s
Wi FEEERALGEAEBAL. BV R
JNELFERI B RGP AN RN D ORI
PRUERE . BRI B VRN, AR 2 A

(2) AL

JE B RS AP AT AE P AN R LR I i 8 4 4
— YU, (B BERIT AS LFYEFITCBERS ) C 2F
e, FEONBIRIAEEE, SN2, MEE
1E 60°CHI Ak 5 32 BN ; 5—FR Ao AB 414
CHLEF4E, BARRNA4EK) F B 7 s iis 2,
o FA 52 PR, RPEIR R 75 ~ 80°C I RE AR HF
HAL S IhRE . SHRIAEE A T IR B AR I i — J Y
B R R BRI E 70 ~ 75°C, 3 HAL SR
WA S I C AT M Ay AB £F
YETRELRAT, BETT SR AP0 Ol R B v . H ATTE
LA SRR A AR T R AR, L
HIMATEAE, AR N QWS A B LA BE L B R
@72 FRE KA RG], @BUE AT S 5%
s BN TR 4ot B, B AGE R T IE R T
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29I T o R A B AN BE 52 (R 18 A i [
VEZOR, BAE: =M. MEshadm. SUEe
ML JESCRE RS W IWREIT A AR F
MG, ESeh 2. WA, WEHE,
AL 1,
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UE SR AE £8 5 A7 AE A 22 BV E P -
NeuPSIG 734 5 GuAE I AR SE B A ARBF 7T H N H

1. BERAIAAT I 2

PEIF A T I WL BE IR 2 — o K2 50% ) &
FREIRM S, MRk 75% W5 70T i i Bk
e o S PRI . eI AR & TR A
[F IR, 1350 20% R T-Fh 2 BAPE AT SR,
MNZE XY R B B FE TR A 1 1 205 B — 1 5
PESRIFIS . KL 40% FHRZE ) BL1% %8 (neuropathic
pain, NP).

Je AR5 3 1) 0 3L R R K 1 R L SR 29 )
SRIGIN CJUH A BT v R B2, AARRE.
INFIFAE 2 DR T B, O A s i s RS2 .
AERZ, EERREIT A RREL T2 W, X
H5ZMHEEAIE, AFEXE R K25 P2 H
PSR VPl AN . XTI LR 8 B AR B EE AL R A 2
o X — AU S AR AR 2 B R IR T A 2 E
ARk o DA SRE KR A H A 2 0 L 1T PR T R U
Edmonton 732k Z 4k @] LRI . fE1% RS ix
VIR A, BmtEEm o “En” , “Me
JRELME” , UREME” DLRHARSEAY . AR A K
DT R, ARG R WL SR A E AR S
e B S R A

JeiE AR R R R ) o RS i — B A
TEMT o T A e N b 22 T BRI AR R A f
AR ZE RIS B L, 3K 158 BH #0220 BR A4 SR A7
EERETERAINTES S Hik, REF RSS2
Wi AR AR AR BE R ORI L B, IR iR
JTOEMEE R AT fEARR TlgiRt, T
T Y EEIE B SR A R R VA 7R B ] SR
It B it oA Fa R, e A TR e &
R ST AP 2858 BRI P AR AL VA 5 6

2. P MR R B AR VA T VA AT SR

SR 1994 SF A T 2 R 1 E S
EH BRI, H2WRAREA 158 —E 2008 4,
Treede S5 #2058 BRI 1 € SUBAT . R RAARIER
LR ZR G A P B T B s R . 1X—
SCAE 2011 4455 B A i 2 0 FT b 2 TR AW Treede
LIHIE T A RRGR, X REALAEANE I B i
ATHEMEVEA] . X P2 BEVE R 7 2 R AR 45 DY

THURF € FRIARTEE o

FrdE 1 FEA B PP 25 o3 AT 9. b
#HE 2. BT 1R 52 e XA SRR 3R 8 1) 0 0 B T
S e ARUE 3: 12 W I AR SE R BR T8 4 4
A Y AR BH B PR R AR . BRE 4. 2B
VST ST B 283 B P R 1 B

R BRAE 1A 2y n] BEph 200 BRI .
In_E3w R bRvEE 3 54 ) “ARATRE” S22 B o
LSRRI AR ARAE 3 R 4, W PTRRIZ A2 B IR
o X—VF RGECIERRMHE R F 2> (Buropean
Federation of Neurological Societies) 1 [ElFrZ i 2= 7t
a2 MR 5241 (Neuropathic Pain Special
Interest Group, NeuPSIG) &1 [ £8 J3 B 1 4 g D
fhfar RN . FEPIE TR, R SRR S5 A& A
ARV FRE . H BT A PR 2 2
PEPIR 7 R R G I ta T, JCHIEhRIE 3 PPl bRt .
KWL B ARG NINERAEI 12 RN S5 A o

R NeuPSIG HIFE T, KRR T BE 1) P-4l 2
AR RSN V. BFIREE, HIZIRE
A 45 HIX LA FAA S 7% . Geber S 7E it K
R —FmpE T, eha R 7 R R G H
TAREMEAORI VRS, SCARAE 1A 2 (3 R R
BOEA, EIEARRA AR R RiE 3D .

3. NeuPSIG 73 % F G N H T VAR

(D BYR 1 BUNPIRA A X8 Ghite D

FE25 AR B E i PR ) o0 A X 38, o i
T AT B PG AR 5 3 AT o PR R 3 AT B i i
A DASE A 22 ] [ e B SO Xk Ak (B R 2
PR B PRI AAAE ), ETR SRR
R

(2) PR 2. @75 PR 2 AP 20 A X ek 2 )
I 2

N T IR INAE TR PR AR B 0 22 438 1) 402 4% B )
S, A LEGEN X BIR AR IR AR BB
PIRAH RIS, AR R o 0 T-phae g 21
3R (neuropathic cancer pain, NCP) , Al & HL
H R K AR SR A e H A R . il S
PR i s 18 o A P R PR B, T2 F
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= 1 NCP B 575 HvEl

——

M E) PR L

i AR 53

FA R L5

FRREE K BB i (A B2 IR )

FH & SCHRE) (iR )

R AHE R (0GR )

FSF 250 (LR )

1P AR A o Y o R s (R BT )

PR R L5 BRI, X

FHARRE K R A i ( fhis A0 )

P60 (e #)
1 BRI PO AR A o UL B8] R i (R )
R AR R (5880

A BT (WD RIRITAER
PRI DRI PR3 50 o iR S8 BRI BRI AR AR AR b R
G ECE CUTHE PRI PR Pkl
I DT 10995 52

(3) BUR3: IR R (BRifE 3)

S S NOZ SR A A — 8. Rk, A2
TR A —ak N B b ke H JBent S0 X 3. R 1
IR T RIS S AN F k. AR AFAE— T
JE S R ATEE R RRAE 3. B e AHi §
BRI N 2 [ 1) S AR A 2 o 4 0 3L TR AT
[, DRI R IR S i EAT R . PR 208 B
A E R T 5 RS B, R, PR
BB FEAS i 10 BH R A4 B R e AE (R B, H
HT IR ALEIF / BB AR W A 1S B
BETCRAE S RA T, G AR
AL (BB A R R 5 XD B AT B I

EU 252 A A 0 g i 2R

(4) B 4. H— Wbk I B0
(FrifE 4)

W SR TR R BERL, WE— B AT IS Wi
AR MG T, IREILIR. CT. SZIb == DL Y
FREGAIZE RS,  CABAR & S AFAE AR R G0 -

4, AR T T I7)

AREEIRGRY, i A R A R H R
=z G— Mz Wibs e, ST — B A A
) NCP KRG, ACHEH T NeuPSIG 77 % 54t
I TR R bR LR . T ERARI 2, NCP
SERE IR R A RGN G R . A JE R
T XA iE R 3 A7 (1) 72 NCP 3 A2 40 2075 B 9%
I (DR SRR yT A b 2 SRR A %) .

(Matthew R. Mulvey, Pain, 2014, 155:859 ~ 863.
FREYERR MR FEE T HERD

- FEPRIEIL -

(T

FERE Sk imAE AMIXAY P2X7 ZhS 5 EEE: TSN

KL 70% ~ 90% [ i B S SR RE 6 72 1) 58 5 AR 48 52 36 T EE IS PR A T 4T 8 o i — A B L R SRR B AL T e i
B S8 E . RS E X (RVMD 2P NIEE R A7 RH RGEZEA K. TR ERY, RVM ST
TOHNARG S 5B MmAmILE. AF7EH HBAET, 5% RVM PIRIFAIIE) P2X7 24k (P2XTR) 7EH FE 8 Kbl
FIHER . ik (D @ KRR EBERAAL  (2) RA Western blotting 38 & 2 g 7%, RN R 4 AR
BRI RN, I TOhRE UL P2XTR I3RIE;  (3) KR RVM i X734 P2XT7R HIHIHIFIZE G (BBG) , B4
P2X7R [F/NF4E RNA (siRNA)D , P K EIRAIT AF/NE A MIELFERE:  (4) KIS §E 5-HT 1 Fos 3Rk, T
SCHRIRIE RVM A 5-HT 250 56 88 1045 3 MR Az, 9206 (R A I 38 S-HT 1 Fos MRk, 45 (1) RVM H13if
AN R R A 2205 P2XTR. BRI KR ARG 3 d 2 14 d, RVM /DNEJR4EM AR EY (bal A1 OX42) Fik B,
P RVM /K 40 B B 054« SR XUFRES B o, P2XTR B L IALE /MR RN (A2 2 TR R A s 2 75 ) N .
EFRRAG 3dE 14d, P2XTR #5852 Fifl. (2) #1#] RVM A §) P2X 7R I B i . RVM AVES P2XT7R K457 (=
W G, BBG) i siRNA, AU/ FAmM S i, R KRN E . e BITR, RVM WG/ N 40 i
KIER P2XTR Z 5850 . (3D #fil RVM NI P2XT7R BEICHEE 5S-HT /KPRl Fos MI3KIE. RVM PYiE S P2X7R 4171
BBG 3 siRNA, W& FFEEFER S-HT /KT Fos FIFRIE. FE/REE RVM N P2X7R A LR A #E 5-HT FIR. 45i8:
RVM PG /ME RN RIA T P2XTR, 8 M AT 2L RS LSRN S-HT /KF, 312 58wy .
(Huang ZX, et al. Pain, 2014, 155: 783 ~ 791. K £Li%, XIRFHED)
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cAMP-PKA 12 5@ N 5 KRB TR I
P A F YR

Womsm  Ixepm’

(bRt R2= 28 = BEBUMEERE, 65T 100191)

47

% E BRY: Hit cAMP-PKA G5B EARBBRAELKETWER. ik MMESD KE 52 R,
BEALA A 5% E¥A (2=8), BFARMA (2=8), BEAH (7=12), BEH+EHEL KL (7=
8) fuF g + PKA WMHI AU (z=16) . FATHEHEW3I X, | RUKEHE 1. 3. 5. 7. 10, 14
KA B € 48 R BB Ao AL 48 R B8 . PKA 497 % 7) Rp-cAMPS( 1 mmol/ 20 pl )45 T34 J5 5 #1(3.
4, 5R) foEEEEH (7. 8. 9R) ZHWNHES (X 1K) . RAMIKAZLKHE (ELISA) &
MARERAET (DRG) forfiF cAMP 83K fn PKA By 7E M, 458R: #4#)5, AR DRG &
Bid cAMP MR T 2B, PKA MEM BB, SBIFAAML, ZRARITEE L (P<0.01).
B #0405 #1457 PKA 4745 Rp-cAMPS 877, 34 it B 3 7R & 10| B8 F & 10 R B Al 8 (P <
0.01) . &5if: FJE B ZH 7 DRG A #+ cAMP-PKA E 5@ B M &, ZESEBWREEDE
RN AREFFREETEER, M8 Z2E5AENATRARBRETER.

X8R BRR; BREWAET; B XSmRE, EAaRmEA

ACTIVATION OF cAMP-PKA SIGNALING PATHWAY CONTRIBUTES TO INDUCTION AND
MAINTENANCE OF BONE CANCER PAIN*

HE Duan-Duan, GUO Xiang-Yang *

(Department of Anesthesiology, The Third Affiliated Hospital, Peking University, Beijing 100191)

Abstract Objective: To explore the role of cAMP-PKA signaling pathway in development of bone cancer
pain in rats. Methods: Female SD rats (72 = 52) were randomly divided into 4 groups: normal (7z = 8); sham
(72 = 8); Tumor cell implantation (TCI) (7z = 12), TCI + saline (7z = 8), and TCI+ PKA inhibitor (72 = 16).
Thermal hyperalgesia and mechanical allodynia were tested at -3, -1, 1, 3, 5, 7, 10, and 14 postoperative day.
PKA inhibitor Rp-cAMPS (1 mmol/ 20 pl) were intrathecally injected on 3, 4 and 5 postoperative day (early
phase) or 7, 8, and 9 postoperative day (late phase), respectively. The concentration of cAMP and activity of
PKA in DRG and spinal cord (SC) were measured by ELISA. Results: TCI treatment significantly increased
concentration of cAMP and the activity of PKA in both DRG and SC (P < 0.01). Spinal administration of
a PKA inhibitor Rp-cAMPS in the protocol of the early phase or late phase significantly prevented and/
or suppressed TCI-induced thermal hyperalgesia and mechanical allodynia (P < 0.01). Conclusion: Bone
cancer induces activation of cAMP-PKA in the primary sensory neurons and spinal cord. Activation of
cAMP-PKA signaling pathway may play an important role in the induction and maintenance of bone cancer
pain. Inhibition of cAMP-PKA signaling pathway results in reduction of bone cancer pain.

Key Words Bone cancer pain; Sensory neuron; Spinal cord; cAMP; PKA

* JEETH: EXERFEESE (81320108012)
A JEWAEE  xygd2@yahoo.com.cn
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PR AT e hE R A L BB o R PR B AR, R
A EN 14% ~ 100% , HrE it 50% 1) 14 9% 98
N E EE Y, BRI TAHSREIENES O
BEITVE” O 2 N TR AT, R
FABMA T W, (B 50% 1 EEERA RS HE
R B i R R AR TR B R, [
95 B E R EFAL 2ok T B KRS s FI 20 0% f4H

TR IERESR (10 7 A2 5 R AL, 4 R i
HIEREIR 7, AR AR 1) . 72 %5 PR AL 1)
SR, GO A . ] LR R M
i, (HEEE LT AMYE, e, si5mE .
B AT — PO Ry B 2R AR R . B
PSR AN 0 BV R R e B AR TR
W, WBEREIRE (cAMP) — 5 I A (PKA) {5518
225 T E VA B AR I U
CAMP-PKA 15 518 B AU T T 25ES 2 5] #2141
JRGEEAL DY, S5 T AR EE AR T T
SRIM, cAMP-PKA {5 58 B 15 B - E I 248
AR, BN RIARCRE . AR T4
YETB, K cAMP-PKA {5 53 B 18 B i i 1
HARAE AR R, RIS R 2500 PF B, $R0)
S T IR R AR R I AR R

Bk

1. SEEGEN W J 5340

WEPE SD KB, (180 ~ 200 g) , M EAbRTA
R SEI SR . SEAPIIET 12 W12 h B
WA E ML AT, SiRYEFE 234£1°C, HHH
POKMFEE, {EIERIAEE 1 )5 A7 S5, SRin ks
ML A RA: EW4 (2=8) , BTARY (2=8) ,
BRI (2=12) , HEE+EEBKA =8
ME IR +PKA fMflH4 (2=16)

2. HR AL %

ARSI R B IR o e s 2 P e S 40 . (Tumor
cell implantation, TCD) [ /5 ¥ K il /5 & Je i A5 2
B AR 00F, ShEe g B OIS AN Walker256
20 1 [ ATCC 24 &) (LLC-WRC 256, ATCC®
CCL-38™, USA) [1fiE7K, 1000 rpm &> 5 534k,
F i, AR5 FJCHE ) PBS {5 (1000 rppm X 5 min)
2~ 33, fixJaH PBS AR EE 2 1X10° 4> /ul,
BT KGR A0 PR R B 1) 40 e
AKHUKIA 10 min, {EAKIGM. SO """, K
SRS 5 TR B 24 (50 mg/kg) BRI, U R
RrfflE. fEAMERE T E 173 4, T 75 % kS
WEE KAV R, V10201 em, LA, &

——

e 11 -

R E T ml R e B T R L,
SRJEH 20 wl R R O 3 2/ NFLIE N IR B i B
GG S pl MR dp, R AR NGRS
YHP. VES e RIS AT 30's, SRIGIR MRS R
ERLAC W E i A, DRk E R T ER
¥, RIESES . BTSRRI R AT .

3. B R Hi T

PKA I 7 Rp-cAMPS (1 mmol, Sigma, St.
Louis, MO, USA) 73l FiEkiE 3. 4. 5 K (R
D 57, 8. 9K (MM T & % 5 Bk
N BRIE N8 N TE S 20 pl, R 1R, #E4E3 K,
BN TE SRS Rk T TR, R B
SRR . BT STERE Lo MERIBREEET, 4 FRE
50 pl fCEyE S A AR 70 ~ 80° Jr mlibEr, @
I HERIBR A B UG, JN 15° dkeRg g,
B2 R s R E ] 4 DD AR, KR I R B
JE BRI SR IS, RIS, A, EEE + AR
SR K ZELTE A [F] 4T B 10 5 S S R AR R AR BE AR K

4. B ok

DA BN A A S ) 98 ) 4 A s AR AR D e
PR TEIR . EREEHENASES, B RRET
22 emX 12 emX 12 em KA HLIIE S, RO
VBB W B FEAR, 1E N 30 min Ji, GRS (S5
[ 11 TC 2 &) 477 1 336 JK / B 4l 30 36 Ik i)
HEAT KRG R R R . 24 K BR3A A2 [ kB 45 1 RE S
FAc 7 BRSO msS R), 22 TR) B R K R PR 4 A2 T AR 3
(paw withdrawal latency, PWL) . AT Bk K2
2, ¥ PWL I EIR#E N 20 s, WFEIT 20 s
KEAIARIGE, #RBECE AZ1Z0E, FFid N 20s.
B HHIBRS 3 Uk, BRIRIAIRE 5 ~ 6 min. FAGEGT RS
WEERE TR IER KRAE 9 ~ 15 s W4 2L .
TEFEASLIG I FE R, R AH (R () PRI

5. WA ROkl

AR B BIATUAHAR A2 A1 K S B LR 54T 9
EZEERIAE S, HRRE TR &R
WA A HLBE RS S0 T (30 emX 20 em X 15 cm) 1,
&M 30 min J5, HHT von Frey (3H 1T TC w4
7% ] 2390ELECTROVONFREY llJE 1) 3 L 3l 3ok
B T A2 B T I R MR o RN TR 1~ 2s, 5K
TR R T TN =l B TN O G G X VAR 0 S
B3 A BRI 6 NANFIRIERAL, A R ARG K 4
30's, 4 6 IXIMEE T2, 1530 1) B B AR FE .

6. M U A

BREEEE TR R RS (Digital
diagnost VM) TR, X ZR58)% N 30 KVp,

S

(T
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A 12 ms. FESHRSCHR ", SR AR AR B AT VR 90
04r: IEFHEEM; 145 A/ BRI,
AT 34N 248 AR 3 AN E IR,
[ I AT BE B B2, 3 70 BERE B, AR
P R 805 4 5 B TUE e 5 4
KU 52 B A A, R AR T

7. i E 975 B A

KRIERRBOIRES T, H 4% MEZ BHBLT T
BNKIEAT A B . BEVERE LN FARME S, BT
10% [ EDTA Wi T B ab 2. W R fa, W Mes
JI& B AT HE R A, DI R ERE (5 um) , HE
Yetty, BRI A AR BRI BB B AOR L

8. cCAMP ¥ 5 Fll PKA 5 PE G

KB RBREE R, HRIEEH Ly Ly SR R E
fE R, -80°CIRAT. B ER S e W fftZ: (ELISA)
I JEEE, ) cAMP G K6 A7) & (Cayma
Chemical, MI, USA ) Fll PKA 4t 1R 7 & (R&D,
MN, USA) fill KR HRALT (DRG) FIHHEH
) cAMP i £ Fll PKA & P, HAR 5 725 Il &
UL

9. Gt ot

JiH SPSS 15.0 it B4 Giit. Siit ot
KT 25541 (one-way ANOVA) o R X it
() L B R AN 56, S50 B0 LA B + Arifk 22
(X £SD) Fn. P<0.05 NNEFARITHE Lo

A B
5_
4 4_
® 3+
o
@2 -
1_
v ' o )
sham T
D E

7///44:

(@)

1 GRS 14 KRR BURE B 22K A A2 24 B2 A6 7T

A: RTFARARBIEE X LRI B: BRAKRREE X LRI

C: HHLBIAS: D T ARAKEIEE HE SR E:

BORAA KRR E HE e (R M. BOKAEE: 400X (DFIED .

5T AL, **P<0.01,72 =4.

Fig. 1 The tibia radiological and histopathological examination in
rat sat 14 postoperative day
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1. TCI J5 BB IR 2= A% 2 AR Ak

A R, fEEREE 14 K, BREH
R ERYAE O ) R AA IR B, R R R A W
BB, E NSNS OLE1B) , B iR TE
PR S E (LE1C) , MET AR AR W &
(R RN, B R B SR, LR, SN
HRENRLHZRY (LE 1A o BEHSR
BRI R, AR, MR 14 K,
BRI N FEIE T AR R G bR e, R 4
TR KORAS B B BRI B R 2 L IR R (R R
CLETED, P AR A E ¥ W o IE S 1B fEa i,
B FESE. e, RIESEMNEUESEL L
K 1D) .

2. TCI J& DRG FI&#E4ZiH cAMP Al PKA 1)
Ak S A A A

ELISA kil &5 F o, MgditENG, KR
FARM DRG FIE #EHLH cAMP 113 5 FT PKA 1)
T T B B TR A A 1 4 = (L] 2A F1 2B) . DRG

A _

A 1007 ;bR

= sksk

£ 804 msc Y

[o%

(2]

= 60 -

o

g

= 40

()

>

<@

o

=

% T | — T
normal sham 3 5 7 14

Days after TCI

B

£ 19 ooro

$ 08{ ®SC

<]

o

g 0.6

o

g

5 0.4

>

3 02{ &

©

<

E OO' T T T T
normal sham 3 5 7 14

Days after TCI

2 GRS, KRERAET (DRG) MAEHE (SC) ' cAMP
WRIZA PKA T P AL a3
S5{\EFRAMEL, *P<0.05; SEFARAML, **P<0.01,
77=4.
Fig. 2 The change of the concentration of cAMP and the activity of
PKA in both DRG and SCin rats with bone cancer pain.
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—=— sham
—— TCI+Rp-cAMPS

—— normal
16 . TCl+saline

>

Thermal withdrawal
(ipsilateral threshold, s)

83 -1 1 3 5
Postoperative day

B —— normal —= sham
189 —— TCl+saline — TCI+Rp-cAMPS

T O

]

= O

£3

=

o —

L ©

S o

L ®©

S @
0 T T T T T T T

83 -1 1 3 65 7 9 1 13 15
Postoperative day

&l 3 PKA 471 Rp-cAMPS X K 5l B 8 i ) 52

——

e 13
C 16 —— normal —=— sham
[ —+ TCl+saline —» TCI+Rp-cAMPS
_® 14t '
© ko) =
% E 12!
S % 10
£ 9
= £ 8
T ©
Es °
g5 4
~ _g 2
0 1 ]
3 1 1 3 5 7 9 11 13 15
Postoperative day
D —— normal —= sham
8 TCltsaline & TCI+Rp-cAMPS
) 16 L
]
= O
£3
2 E
© = 8
L ©
g & 6
=g 2
3 1 1 3 5 7 9 11 13 15

Postoperative day

A B CRJE 3. 4. 5 KD BPIESHmHI7I0 K R AGREIOT; B 50 ORJS 3. 44 5 KD BP9 1 S 77006 R SR LGRS 80 i
C: J5H ORJG 7. 8. 9 K) SIS FIN K R AR D: 5 ORI 7. 8. 9 ) HY YISl 7t K SR U & ) s
Tk FoRB N, ST ARAMEL, *P<0.05; SETFRMAMEL, **P<0.01; 5 TCl+saline 1AL, “P<0.05; TCl+saline ZLF L,

¥P<0.01; 72=38.

Fig. 3 The influence of PKA inhibitorRp-cAMPS on bone cancer pain in rats

HIH 56 H cAMP ¥R B R PKA B3 14 78 1E 3 41
S5BFRAZMER LS5 L. £ DRG ',
cAMP IR EEFI PKA ST MWARJG 5 5 RETFIHIE
WiE, TAREE 7~ 14 RikF|mEe, 5T,
cAMP [P35 F PKA BITETEMIMAR G5 5 ~ 7 Kitd
FiazE T m, TARESH 14 Kik#mig, S56HF
RUMLL, ERAGIT¥E L (P<0.0D) .

3. B PR GT PKA 550 6) 1 e 11 7= A A0 4
FEII52

97 3R cAMP-PKA 13 53 IR 76 5 e
HFER, FRAE A ANE R PKA #0517 Rp-cAMPS
RANHNZAT SiEE . 1T RIS KRR, M TCL G
55 KA, FARMIALE LSRRI 46 T R, 3
57 RO ERIC (P<001) , FEBEE N E R
HE—BBRAK (UL 3A A1 3C) 5 WLIRYE /2 B4 e S Ar
[EfAsfa%s (DL 3B M13D) o FEVESHKIE4HMI
TFARL A, 5B 8] AR A 25 5 S5 R E JE A 2 22 51
(P>005 o F OREH 3. 4. 5K BN

Rp-CAMPS (1 mmol, fFR—k, &EL3R) BELE
IR TRRAT A= AR R, FRHIFRIZEOR RO D BT
BRI TR e AR B AR K AR T 2 R, RN, &
SEFE AR B SR B P (P<0.01D) o 5] OR
JA55 7. 8. 9 K) 45T PKA #5711 mmol, &K 1
W, ES3RD) , BEFEMRER TCI FEHIR AL
PR T H R AE A AT AR RNE S R 2 R (L
K3 o A ESE RN cAMP-PKA 15 Sl o] fE7EH
FEIR I A R R HAT S B E A
o

cAMP-PKA 15 518 % 2 5 2 Pl RS T 9
TR RS 4R . MR, cAMP-PKA 5518
% R0 77 BT 1) 7 i 23 ) 1 s B A 45 4% ¥ DRG
A B MZIG E R MERCREsh M. fEepgg
BAMNEORE "I, A B M T R M R R S AT
VLS SRRk, PEAE B AR . PKA g
fil A7 NMDA 2 1A R 1A 19 5% NMDA 2k Ujge, =

S

m - mnssll
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e 14 .

5 9 s R R AR e . Stk 23 B DRG 4
Jit BE #4035 DRG 40 N /) cCAMP-PKA 5 58 %, 1
S I R RS2 2 4E R DRG # & uid B
AR EE R R Y, 184 kI8 DRG, LA
75 K cAMP 6 (1) 95 5 3 BRI DRG #1228 e B %
75 Pl AN, cAMP-PKA {550k 2 5 45§l 05
R 8 81 AT DRG s ot U R JE L A 4 K
W U, T T AR T AN AR ph 4 AE I B AN
NI RTHE T, BOE cAMP-PKA 38 B8 % 8 i p 2
TCNA TR DA B 2 sk s U

TEARWFFE A, RATWER R, [R5 B i 5 40 A
Ja, BEEMIEEK, FARM DRG FF#E4H 4+
cAMP HIKE B E 2, PKA WG BT,
i H, AL TS IR T IR AT N SR TE R
] b2 UIAH 9%, X F B cAMP-PKA 15 5 3 % 1) I
TR RE 5 MR B 0 E R A %, N TP
HZAS 5 38 o e R AR R R IR E R, kAT
15 7 AN D457 Rp-cAMPS SKFH W cAMP-PKA
E5 IS SRR, LR OFH™
AR, RIESE 3. 4. 5K BREY O At)E,
RIGH 7. 8+ 9 KD 4 THHIF, #BReEUHFFA
1) 28 fift K B DAL T 9 ot 7= 2B 0 0 0 . IX SR,
CAMP-PKA {555 1 i [ 380005 o) B 988 93 119 7= A R4 5
Ve E mEAEEH . EE RN RERELRE
o, TEVe A T R R ) 28 MR A U A A AR R
I B DR 72 XTI A% N A RS (P SI,  d A2  HA
IRl e A KT P B 451055, B RV N
P TTH cAMP-PKA 15 5B BE 0TS, SEPE N
b IR, AR EE, TR AR P
Ak, BHWT cAMP-PKA {5510 B 1) 5 16 30, AT LA
A RN TR

AT T 7> AV F AT N, UESEY)
P EEAPLZ TC A BET CAMP-PKA 15 5 1 1% 0% 78
KRB AR g EEMERH; Tt
ZAE T, BEA AR R B R 1T ] R PR R
ONIGIR FIETT B R PRt T — AN IR R A
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HEETE A P2Y,, 321K /P3SMAPK 25 MRS2395 X%t
CCI RERBEETEE- *

GRAEL D xgRi b Gk BN @ gl phind bl
3 SR 2 B B RS S B AR TR B = s 2 SO R S 88 E Th f%i*)jﬁ REREEE, ¥ Y 5630000

H E B WA ATHPY, TR FH MRS2395 3718 M+ A B #4253, (chronic constriction
injury, CCI) KX R AL B XA %5 A P2Y,, %K. P2X, % {Kkf1 P3SMAPK % 3 Tt & mi, #
Pt P2Y,, XSG A0 B A AL ik AR SD AREEHL N 34 (2 =8): BRFA
4. CCI# A vehicle 21 ( 8 4 7E 4% 0.005%DMSO 4 2 2 K ) . MRS2395 4 ¥ 41 (CCI+ i W i‘f éﬁ
MRS2395 100 pmol/L) . CCI % MRS2395 4B 4 KRH FTHNEE T AZEITLFHELELL,

14 K %% 9% 41 0.005% DMSO 4 2 2 & . MRS2395( 100 pmol/L ), & X 2 K, EAM | K AE % 1.3.5.7.
10. 14 RME 425 1 h FHMLE B R4 B (mechanical withdraw threshold, MWT) ; &% 7. 14 X &
AR, BMEE A, KW BIE P2Y,, TR, P2X, XM P38 MAPK Rk th. £R: AR CCI
A1 R HANMEES SBFAR4LAM Y, CCIA % 1.3.5.7.10. 14 K MWT ¥ B K (P<0.01 );
5 ccrastt, MRS2395 LA RE% 1, 3, 5, TAMWT HEFAE (P<0.01); KJE 10 K41 14
AMWT FHE 8% (P<0.05) . 5B FAREME, CCIAE 7. 14 X4 f P2X, T, P2Y,, % HAn
P38 MAPK %&£ B % Fif (P<0.05); 5 CCI4AHth, MRS2395 ¥4 % 7. 14 X P2Y,, T k40 P38
MAPK # ik FVE M B85 (P <0.05); MRS2395 4 H 24 % CCI 4% 7 X P2X, Zihkik, {27
DLBH B A CCI 4% 14 & P2X, Zh&A E (P<0.05), &4 KEAHY A P2Y,, ZHA P2X, ZIK
Rk EHEAEMX, 40 BAES P2Y,, #4054 MRS2211 ¥ UL B4 4] CCI A B AR SUE R ;
i ELA 8 A P2X, X {RFn P38 MAPK &3k T, X3 R P2Y,, AR HA 7 6k 3 13 % v B 84 A/
JEC 5 e f, P2X, Z AR A1 P38 MAPK %k, EHBEATREERIENR.

FEEER M AREMEHE; P2Y,, TR NERF4EH

P2Y,, RECEPTOR/P38MAPK IN SPINAL DORSAL HORN ARE INVOLVED IN ANALGESIA OF
NEUROPATHIC PAIN BY MRS2395*
ZENG Jun-Wei">", LIU Xiao-Hong"’, JIANG Hui"?, TIAN Hong"’, CHEN Yuan-Shou"’

('Department of Physiology, Zunyi Medical College; *Guizhou Key Laboratory of Anesthesia and Organ
Protection, Zunyi 563000 )

Abstract Objective: The aim of this study is to investigate the effect of intrathecally injected selective P2Y,
receptor antagonist MRS2395 on mechanical withdraw threshold (MWT) and the expression of P2Y, receptor,
P2X, receptor and P38MAPK in dorsal horn of rats with chronic constriction injury (CCI) of the sciatic
nerve. Methods: All the SD rats were randomized into three groups (7z = 8): sham group (sham operation,
intrathecal normal saline), CCI + DMSO group (CCI + intrathecal 0.005% DMSO in saline), CCI + MRS2395
group (intrathecal 100 pmol/L MRS2395). SD rats in all groups were intrathecally cathetered on 7 days
before operation. For the ligated rats, MRS2395 (10 ul) or 0.005% DMSO in saline (10 ul) were intrathecally
administered twice per day for 14 days. Mechanical allodynia of the plantar surface of the hindpaw was tested

on | day before surgery and at 1h after intrathecal injection on 1, 3, 5, 7, 10 and 14 d after surgery in all rats.

* JEETH EEEREIEIES (31000497, 31460266); 1 S PEFBEE SR H (No: XZXK-20120702); #H H R
SFARFESIE (2012125)
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The expression of P2Y, receptor, P2X, receptor and P38MAPK in dorsal horn of the three groups rats were
examined by western blot on 7 and 14 days after surgery. Results: MWT in CCI group were significantly
lower than those in sham group within post-operative day (P < 0.05). Repeated intrathecal administration of
MRS2395 markedly suppressed this decrease in MWT after nerve injury (P < 0.01 at 1, 3, 5, 7 post-operative
days; P < 0.05 at 10 and 14 days). Western blot showed that the expression of P2Y, receptor, P2X, receptor
and P38MAPK was markedly enhanced in the ipsilateral dorsal horn on 7 days (P < 0. 01) and 14 days (P <
0.01) after nerve injury. Repeated intrathecal administration of MRS2395 markedly suppressed the increased
expression of P2Y, receptor and P38MAPK on 7 days (P < 0. 01) and 14 days (P < 0.01) after nerve injury.
Intrathecal administration of MRS2395 produced no changes in the increased P2X, receptor expression at 7 days
after nerve injury. However, administration of MRS2395 significantly suppressed the increased P2X, receptor
expression at 14 days after nerve injury (P < 0.01). Conclusion: Intrathecal injection of the specific P2Y,,
antagonist MRS2395 attenated tactile allodynia and the increased expression of P2Y, receptor, P2X, receptor
and P38MAPK in CCI rats. Our findings indicate that activation of P2Y, receptor in dorsal horn microglia may

be a critical event in the pathogenesis of neuropathic pain and suggest that blocking microglial P2Y, receptors

might be a viable therapeutic strategy for treating neuropathic pain.

Key words Neuropathic pain; P2Y, receptor; Microglial
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CCIAEL, *P<0.05, **P<0.01.

B: KRN MWT 124, #4 TE2%E R

Fig. 1 Comparison of mechanical stimulation pain threshold of rats

in every group at different time (72=8, X £SD)

A: The changes of MWT on the ipsilateral side after nerve injury.
Compared with sham, “'P < 0. 01; Compared with CCI,
*P<0.05, **P<0.01

B: The changes of MWT on the contralateral side after nerve injury.
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sham ZIAHEL, “P<0.01; MRS2395 + CCL A% 7. 14 K4
5 CCI+DMSO A% 7. 14 RAHEL , #*P < 0. 01, MRS2395+
CCI %5 14 K5 sham AL , P < 0.05; (72 =8, X +SD).

Fig. 2 Western blots showed the expression of P2Y, receptor in rat

dorsal horn in every group at different time

A: Western blots from dorsal horn tissue showed immunoreactive for
P2Y , receptor and B -actin.

B: Quantification of Western blot data. The graphs show the level
of P2Y , receptor and expressed as a ratio of naive. Compared with
sham, “P<0.01, “P<0. 05; Compared with CCI+DMSO, **P < 0.01
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Fig. 3 Western blots showed the expression of P2X4 receptor in rat

dorsal horn in every group at different time.

A: Western blots from dorsal horn tissue showed immunoreactive
for P2X, receptor and B -actin.

B: Quantification of Western blot data. The graphs show the level
of P2X, receptor and expressed as a ratio of naive. Compared
with sham, “P < 0. 01, “P < 0. 01; Compared with CCI,

**P < 0.01; Compared with sham.
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Fig. 4 Western blots showed the expression of P38MAPK in rat

dorsal horn in every group at different time.

A: Western blots from dorsal horn tissue showed immunoreactive for

P38MAPK receptor and B -actin.

B: Quantification of Western blot data. The graphs show the level of
P38MAPK and expressed as a ratio of naive. Compared with
sham, “P<0.01, "P<0.05,”P<0.01; Compared with CCI,
**P<0.01
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UIEZ Bt G L S s 2y ) o By NE T Wend LET R Tat VA 1 == s L K
AT ) NMDA 5244 NR2B WP 3% N iR L *

HEE I
CHEY D 22 BRI 3, B L A D2 T A I R 2% B 9005, WD 261053)

W E BM: HiTHLREMAME (neuropathic pain, NP) 5| 428 54 K BUHY = B8 12 58 5 A M Ay
# ™ (medial prefrontal cortex, mPFC) NMDA % #k NR2B T &k 0y x Z. Fik: 534 F 8 Wistar
HHAR SO, EH2NSA (B4H1072) , 25 AF A4 (sham operated group, SO 41) , ##
Zm MR A 4] (neuropathic pain group, NP 21 ) , AFE K4 (NS4 ) , Ro25-6981 41 (Ro 4 )
1 CX546 41 (CX 41) . HH, NS4, Ro4lfn CX 412 78 NP A H gk b /3% £ mPFC X3 4t 4 ¥ 26 K.
R025-6981 f1 CX546. K Ji Bl AL & 1 & £ T 1% % £ 38 7% (chronic constriction injury, CCI) #| & NP
HA, SOAFI NP ApH FARE® 7d. 14d. 21 d 228 d W E AL Z 1 ( mechanical withdrawal
threshold, MWT) Fu#t4s 2Kk # ( thermal withdrawal latency, TWL) . RJ/& % 21 ~28d, #47/\
Bk k. RESE 24d, AR EME £ K. Ro25-6981 2, CX546 43T 4t £ mPFC,
Hl & B NS 4. Ro 418, CX Al A, H'E LI R SE LB AL KR, #®IE RT-PCR. %7z % A Fo
Western Blotting 77 3% U 7 4 fU #7 %7 *F 9 NR2B i 2 mRNA fo & B kA KF. HR: 5S04 %,
NP 218 MWT %1 TWL 1% (P<0.05) . 5 SO 4 th%, NP 4% &1t 1730 ¥ Bk (P<0.05) .
5 NS 21t %5, Ro 41t 28 [&] 1847, &k ¥ B3R (P<0.05), CX 4L R ELIZ 3 s B #E (P<0.01).,
5 SO Z1th#, NP 45 NS 41# NR2B Tt mRNA fu& f &k 8 %A% (P<0.05) . 5 NS 4 th#x,
Ro 41 #) mRNA Fn& & K& 84K (P<0.05) , T CX 418 mRNA fo & @ kAW E A5 (P<0.01) .
L5 NP f 52 {1017/ 7% 7 i 5 mPFC X &y NR2B T T &K H %,

XHIE AMETF T wARENAE; FEHLIIRE; N- BHE -D- RAEM TR 2B TR

NEUROPATHIC PAIN INDUCES SPATIAL MEMORY IMPAIRMENT AND LOW EXPRESSION
OF NMDA RECEPTOR NR2B SUBUNIT IN MEDIAL PREFRONTAL CORTEX IN ADULT RATS*
LIU Shu-Zhen, YU Jian-Feng"

(Department of Anesthesiology, Weifang Medical University, Weifang 261053)

Abstract Objective: To evaluate the relationship of spatial memory impairment induced by neuropathic pain
(NP) and expression of NMDA receptor NR2B subtype in medial prefrontal cortex (mPFC) in adult rats.
Methods: 50 healthy male Wistar rats were randomly divided into 5 groups (72 = 10): sham operated group
(SO group), neuropathic pain group (NP group), the normal saline group (NS group), Ro25-6981 group (Ro
group) and CX546 group (CX group). NS, Ro and CX groups were based on NP group. The NP model of
the chronic constriction injury of the sciatic nerve stem was used. Mechanical withdrawal threshold (MWT)
and thermal withdrawal latency (TWL) were measured in SO and NP groups 7", 14", 21* and 28" day after
injury. 21% ~ 28" day after injury eight-arm radial maze task was detected to evaluate the spatial memory.
24th day after injury normal saline, Ro25-6981 or CX546 was injected in mPFC of NP group by stereotaxic

apparatus to prepare NS group, Ro group or CX group. Once maze task was finished, rats were killed to

*EEIH: EERAAREEES (81241041 , IIARA HARIEHEES (ZR2012HMO77) , L ZRAE i S5 24 BB TR
H (JI2LLOD) , WWARAEZ AR R ETREE (2011HZ113) , #E050E2E B iR R E S R 4
(K11TS1002)

A JEIEH yujf@wime.edu.cn
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measure the expression of NR2B subtype mRNA and protein in mPFC by RT-PCR, immunofluorescence
and Western Blotting methods. Results: Compared with SO group, MWT and TWL in NP group were
both reduced (P < 0.05). Compared with SO group, spatial memory in NP group was declined significantly

(P < 0.05). Compared with NS group, spatial memory in Ro group was declined significantly (P < 0.05),

CX group was improved significantly (P < 0.01). Compared with SO group, expression of NR2B subunit

mRNA and protein in NP group and NS group was reduced significantly (P < 0.05). Compared with NS

group, expression of NR2B mRNA and protein in Ro group was reduced significantly (P < 0.05), CX group

was increased significantly (P < 0.01). Conclusion: Spatial memory impairment induced by NP may be

associated with the low expression of NR2B subunit in mPFC.

Keywords Medial prefrontal cortex; Neuropathic pain; Spatial memory impairment; NR2B

225 B (neuropathic pain, NP) & Hi
T AN B X A 2 2R G852 B4 0 B AR SR AR T 3 3
) — Pt e RERERH, —OUE X 275 4
BRSO B IR T Re B R R B, A
R E AT (54%) HIL—Fr LA BRI Th g
W, BRI HME AR TR R T AR i) R 4 B
BB 22 AREPREREL 1) Sy DA K S RIS TR 1,
s RO T FRER ], 1@ VPR AT R fiE =
TR, WiRcIZ R P, ST S R, K
A DA SOK BRULE WSk TH A A o g Ras Bo NP K
SRR B H B P N R 25T (medial prefrontal cortex,
mPFC) fixi [X j¢ JZ &5/ HAF, X 0] fef B T e 18 1
IR AH S RN N [ 0 () 240 PR B At 0 HL AR 20 i 5
TR A ISR Y, B, TH
15 11 P 51 RS D RE 5 (AL 0T T e ok R 1)
PRITREAR D80 A ot B B R

KEWF T, NMDA 32 {4 (N-methyl-D-aspartate
receptor, NR) 7E 8 P4 79 1) 7 A2 AN AE K5 07 1 /2 5%
BUE Y, o, NMDA %14 2B (NMDA receptor
2B, NR2B) WFHE/E NR 2596 1 95 () A
T4 W, NMDA %21k NR2B W5 7EH B /K ) 12
YEPOR I R A RUR R FE e B T R Y. —
AN, mPFC 2 51T 2 2440312, Bl
5451755 . 1 NMDA 324k 2 5 5 fil n] 88 VL F0 2%
SACAZ LR, Horb NR2B 735 /2 Th i o 7 3 &1
{HAE mPFC i [X P4 [¥] NR2B V5 1A 7K 7 X 48 v
IR AT N INEN T REFI S TS AN WA . ASHIE FEAS I 1
i L R AA P 22 T e 38 T K NP R SRR Y
A2 SR AT mPFC i IX NR2B &5 7K P

B

1 B4 L S R
i 45 1 HE 1 Wistar BERE R R 50 10 (LR

S

EPEABRMAERAFD , RELE 280 ~ 320 g,
BEWLA N S 4 (72 =10) : fRF- R4 (sham operat-
ion group, SO ZH); #HZJRIEAIALAIL (neuropathic
pain group, NP 4D , EP&FALgwa T4 (3
ZEFLAMD 5 fF NP BLAL ) mPFC ¥ 5 AR 3 2k K 41
(normal saline 20, NS 41) ; 7E NP B[] mPFC i

%} R025-6981 4l (Ro 41) ; £ NP #& % ff] mPFC i+
B CX546 4 (CX 41) . Ro25-6981, — F NMDA
ZARTE AL NR2B RS PR, CX546, —FhdT
R 2 42590, RIBH P A ZR 32 7 1.7 AMPA
AR AT 23 S T 0 SCRR I 9 O v 1Y ) A
NP 18, B R R R G AL B & T,
UL 4-0 B H AR BEME LM AT 4 NN, A
T BB 1 mme 45 FL % 5 DA BRI e B 1R
P BB HE . 248 6 a4LY) 0. X SO 41,
B TGS LA AL, FARIERAER] NP 4.

2. I BRI

BT A RN o 22995 B 2K R4 0 TR g
5574 14y 21 F1 28 d RIAS O i TR T F s i A
HIF u, BOALHEPE 48 &2 B (mechanical withdrawal
threshold, MWT) FIH B, RN #4485 & 18 R (thermal
withdrawal latency, TWL) o LA H |55 X (Electronic
Von Frey 2390, %[ IITC AF]D WIE MWT, Hf7
J& go PL-200 #RRAL (RHERZR B AR A D
M5E TWL, AL s. B0 AR O 3 R B
100 #4, {HLL 20 s /B A RIB 0 K m R, LA
Ko A PRUER I B HERA L, o RS I ph ] — 37 5K
NG SERR. KR EZRM 6 K, [AIFF 10 min
PL b, FRECF IS

3. AR A 25

RJGE 24 K, TERZIEEMRRET, KA
PR 2 AR NP 4K BT 209 T Bk B . BAK
BRI 3744 5 AT AL (ST-5ND-C Y, p#BAX 2% )
SER R SLES, DL Hamilton s #EFE2S (A5 1 uD

(T

2015/1/14 14:57:49 ’7



rh [ % 5 2 2 & Chinese Journal of Pain Medicine 2015, 21 (1)

2 il NP 2H K B mPFC il X %8 50 A7 s F0 93 24 4if
MZHE CRBMWSIARE A E1EY (25 3 iR, George
paxinos. Charles Watson 2, & & a8l £&). &F
FIAL R AR AZ: HTXIET 3.5 mm, 55F 1 mm, K
3.5 mm. VEAN 0.5 pl AZF K. AHFEAFR 1 uM
R025-6981 {25 uM CX546, 735 il 4% 2 3 45 /K 40
R025-6981 41 CX546 BN,

4. J\JE TR 1K 5 S B0 e K B 2 [a] e A2 )

NEREREABE B K42em, %
14 cm, 23 cm, ANFEEABEIR, X
LT AKX, EX B A v sl B 3
MR, BEISAR IR Y BB KRG, PREL
ERSENRENOR EBEINREME T B®F L
ZHEG K, FPE s KRR S E, CUETH
FA 73 AT o A4 TR A T SR A R 110 5 VR A DN K R 1) 2 ]
oz ohfe M. BRI, RESIGET 1A
14~20d) , BORKROEWHEER, 5L AR
¥ SO 4N NP 2H K Bl 44 5 [ &8 1F 5 4K 3 (1) 85%,
SEIO I ] TR FE IE AR E 1) 85%. FER 21 ~ 23 d,
PR BREAT & RIPE ISR, EBRENLERLEE 1. 2.
4, 78 I o A TR RS B B EURL, ER
WEHBHEANSNERREY), Dad ey, K
KRB . BRI 2 %, 73 3IJF4E T 10:00 am 1
3:00 pm, BERASFELL 10 min AR, BIf#nZ A&
PRk KB .« 55 24 d, 4% Bk 7k % NS 4.
Ro 01 CX 4. 4kEExf B KRR EATIZR. X T4
A, RESLIRSILONGR T KRG (28 &) [k
M. EREHRBRNEE . KRENEGED
HVE HEIZ P BYC N 1 IRIEWIIIESE Cappropriate
choice, AC) , BEE N 1 IREAEIZ GBI ELL
dsk A 1 IR TAE 12 %5 % (working memory error,
WME) , #EANRERVE LT N 1 IRSFH LI
1% (reference memory error, RME) . WME A1 RME
WRELZ FUN S EIEZ 4% (total memory error, TE)
% ¥ . WME. RME 1 TE #J LA A8 % {8 % 7= (LA
AC+WME+RME Z HfE A8 o lH NN, TAE
WZARERFE I, SHICREREKIILZ.

5. RT-PCR £ Il mPFC #iz NR2B mRNA #ik

EACIZ T REAT I 5¢ 5, 7 B 20% /K A &

(400 mg/kg PRED) JERSREERR (2=5) , Wik,

FEVK IR ECR N A ETAR2H 2R, I Trizol $&HX
mRNA, {ff RI-PCR. 51#5%] (5'—3") : NR2B,
Sense: GCTCCAAAGCCCCATCATT; Antisense:
AGGCACCGTGTCCGTGTCCGTATCC, B -
actin, Sense: CCTGTGGCATCCATGAAACTAC;

| T T —6—

e 23

Antisense: GCTAGGAGCCAGGGCAGTAA. X [
RSN (95°C,3min) X1, (95°C,10s;
60°C,10s 72°C,20s) X35, (72°C,5min) X 1,
(4°C, ) . Image] ¥fFAL3 PCR BEREIR,
HIt% 5 B -actin 55 1 LLAEVE N B R 14
X} T R
6. Western Blotting &Il mPFC [X NR2B & [13&
EIKF
AL DI RER I 52 5, L BN 20% /K& &
(400 mg/kg PRE) ISR R (=5) , Wik,
HUA M mPFC 4120F EP & 1, JIN RIPA (—Fh4l
ZIRARAED M PMSF (— iR . BY JJBYRE,
HFHEBh %A (PRO200) 2)%, BTUKLE0.5h,
SRIGLL 12000 g B0 1h, RS EHLAEAMN LE
W, I EEARCI H & AN FEAR B EE . BL 30 pg £
SR TN s T e Bt s vk, SRS HG I, HHHAL, 4 °C
% & % BT NR2B IgG (1:500) 1/ EL 4T B -actin £
T HUA 1gG2a — Pt (1:5000) %, ¥k
Pt (1:1000) = 2 h, HJaBERIE, HEEA
RiEF . — P Py E santa cruz AT, K
VAN PVDF JEIE H Millipore A, JbHE B4R
J7 LK W %A BR A & TY300C ik 2245 Image)
-4t 2 Western Blotting K%, ¥ H 2% 5 B -actin
e I ELABEAE S B IS DR A AN 3Rk R
7. R NCA LU AN mPFC X NR2B K&
7K
EACIZ DI RER I 52 5, S BN 20% /K& &
(400 mg/kg PR ) MRS RREE R (22 =5) , FFI
FFRONE, ek B ORI O E A BB,
2= - EENBKAEE PL 100 ml AR B H /K i ph gt
M, FLL4% 2R FEZ 300 ml A E 1 h, JF
P A A ZH 23 FE [ g 3 ~ 4 h, BN 30%
B (0.01 M PBS &) ', HEIHHAHRIE, &
OCT &3, VI, MA%PLNR2B IgG —#t (1:50)
4 CWEH 48 ho 1I“EHi% IgG Alexa Fluor 488 Frid
PN Pt (1:50) BEYE 4 CHEF 12 ho 60% HilE s
SLEPE Tt B TSI . Ipmin 32 ER
ST M e B, Bk B 3 UM R A —
ANVLET, BEALETF 30 NHM, TP R .
8. it ik
4 SPSS 17.0 Guit =8 it 47 o0 #r, ik E
POkl LR £ BRdEE (X £8SD) FBon, ALK Z
T F4D 9 180 L 5 SR P AR DN S 3040 O 25 0 i, AN 3
DR 2 IA B (1 LR AR SRR 25 5 290 BT, P < 0.05 4
ERBAGIFER L
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#Z R

1RE e BFEARA (SO ) KEAME
JERTC I B A S RIS, B AN (] s 7S K TWL
M MWT #TRaE. EmB&ma (NP4 &
BFARA (SO M) 788 A I [a] i I 15 (1 ML AR I B
I HRT ) B 2 A (P < 0.05) o %I ¥R B NP
R T (& 1. 2) .

2. F[ANLZ T RE AR

R PEAL T A T RIEARE 28 R, HiE
FARA (SO4D) i, MAEPIIAKmEAH (NP 4D
B AR TAEICIZ A 1% (WME) « M X3 #0248
# (RME) MAX BACZH iR (TE) BT &, =28
[ iCAZ D AEIRAE (P <0.05) » 54K (NS
) H %, Ro25-6981 41 (RO 41) WME. RME
M TE %7, A EHCAZIhaeikfik (P < 0.05) 5 1M
CX546 41 (CX 41) WME. RME } TE %J[&K, %5
ECIZIhREREE (P<0.01, W#E3) .

3. RT-PCR V2 £l % 20 K i mPFC [X NR2B %
AP

16 S AL 2 T IREIB ARG 28 K, 5
BRFARA (SO A L, MEm A IRAH (NP 4

R 1 2 HKREAE CCIARJEAIRIIN [E] A48 L3RI (s, 72 = 10)

——
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FRIEFFL(P <0.05) . 54 E KA (NSH) L,
R025-6981 2 (RO #41) FTIEFF(K (P < 0.05) ;
M CX546 4 (CX #) FiLEFt@m (P <0.01, U
K1) .

4. Western Blot /5 v £ W % £H K i mPFC X
NR2B 5 HRIARIAL 7B S VAL B 2T IR
BAJE 28 K, S5EFARL (SO4) i, e
B (NP 41) RLFEMK (P<0.05) « 54
EhK4H (NS Z4H) b#, Ro25-6981 4 (RO 4) #
EFEAK (P<0.05) ; 1ff CX546 41 (CX 41) FiLTF
& (P<0.01, K2 .

5. Ha g% R H S A & 2H K B mPFC X
NR2B FiA K 78 08 4 AL i i 2 F R 1 R 5
28 K, SETFARA (SO4) ok, Mg AR
H (NP ) FIEREMK (P<0.05) . SAEHEKA
(NS 41 ) b4, Ro25-6981 £ (RO #4) Fik &K (P <
0.05) ; 1 CX546 4 (CX 4) FiLTtE (P<0.01,
TLE 3

W

AR, AL 2 18 1 T SR K

Table 1 Thermal withdrawal latency in 2 groups during different time after CCI (s, 7z = 10)

A J& Postoperative

215 Group

7K 7"d 14 K 14™d 21 K 21%d 28 K 28"d
SO 8.3541.11 8.42+1.14 8.2340.17 8.2840.83
NP 5.9840.83* 43740.61%* 5.4841.33% 6.0841.10%

#*P<0.05, 5 SO 4IMHLLHL, compared with SO group

*F 2 2 HKRAE CClARJGAIFEN A FIH UG 2 R1E (g, 72 = 10)

Table 2 Mechanical withdrawal threshold in 2 groups during different time after CCI (g, 7z = 10)

AJ& Postoperative

2073 Group

7RT1"d 14 K 14" d 21 K21Md 28 K 28" d
SO 61.35+7.12 60.82£7.10 59.78 £9.85 60.621+4.40
NP 27.57£4.79* 13.801+3.48%* 17.75+4.45% 29.70£3.30*
*P<0.05, 5 SO AL, compared with SO group
= 3 SHKEARXEEIZ R (72 = 10, X £8D) 3
Table 3 Changes in relative spacial memory of 5 groups (72 = 10, X £5D)
AN TAEIEfZ 5 1% RS e R VAR RN RS PSRy -0
2073 Group . . .
Relative WME Relative RME Relative TE
SO 0.09£0.01 0.16£0.01 0.2540.02
NP 0.16+0.01* 0.3340.02* 0.48+0.03*
NS 0.18£0.03 0.32£0.01 0.50£0.02
Ro 0.3640.01" 0.5240.02" 0.8740.01"
X 0.12+0.02" 0.24£0.03" 0.36£0.04"

*P<0.05, 5 SO 4MLLE:, compared with SO group
P<0.05, "P<0.01, 5 NS ALLH, compared with NS group
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A SO

NP Ro NS CX

200bp NR2B
100bp

100bp

B C
1.2 15 h
17 0.8-
S 0ol [ s”
0.8-
® x T 061 #
£ 06+ £
< 044 < %4
Q Q
X 0.2- o 024
=z =z
0 : 04

SO NP NS Ro CX

1 RT-PCR A5 5 40K B mPFC #4% NR2B [¥] mRNA #i%
/K. A Z75 NR2B mRNA f) B JE B ik B R, B -actin
NS HEFE. B &R NR2B mRNA 7£ SO 41l NP ZH f9 H
XfFRIEE. C 275 NR2B mRNA 7E NS 2. Ro 2171 NP 41
(AR SRR . *P<0.05, 5 SO ALLHK. P<0.05, “'P<
0.01, 5 NS 4%,

Fig. 1 Expression level of NR2B mRNA in mPFC in 5 groups
measured by RT-PCR. A, electrophotogram of Sepharose of
NR2B mRNA expression. B -actin is used as endogenous
control. B, relative expression of NR2B mRNA in SO and NP
group. C, relative expression of NR2B mRNA in NS, Ro and
CX group. *P < 0.05, compared with SO group. "P < 0.05,
*P <0.01, compared with NS group.

o228 9 B P i 2 T A K BT L 18 AR A 1R P R
YA, FERIGZA 1A, AR EL IR AR
SRR EIL T A A A U AR X NR2B Rk
AR FE. T NR2B JEFEEFE T, Ro25-6981 BEE
ff NP KRS ez st — e — Rk
FENEEICAZ 259, CX546 M RERE 3 W X FhGE «
X gk RARERIR, A 0 ELE R 5 1 R A
2 TARILIZ B4 % v e 75 28 NR2B 2 5. At
FRI, PRI K R AR /1 NR2B
HARBKFRBEFAARZ S, R CFA
2 PP Y 1) R TS M NR2B 25 H R IA K IR%
HRAEW R, H NR2B FIREER ALK F I & E T
BFEARE M, KRR EBEE AL NR2B 75184 5
HI= A e R AR R T EEAEA, {H NR2B 7EA
() P 5 () R M 2 BT S R FE T R AN s A AR [
FEA B8 LA B K, J s [ A i B o X
NR2B 7 A% P4 95 800 ol o e ) AR A 1 T
A S = TG A 2 R A A R P A T A A X
AT T A RIWEFE, I P 0 A A i XA 1

——

e 25

A
SO NP Ro NS CX

NR2D [ A S —— )

B 1 C 1

T ] #H
<ZE 0.8 * <z( 0.8+
E E
c 0.6 c 0.6
3 : ;
o 041 & 044
o o
Zz 0.2 Z 0.2

0 : 0-
SO NP NS Ro CX

2 Western Blotting 777245l % 41 K il mPFC [X NR2B & 1%
157K o A 7% NR2B [f] Western Blotting %% 7. B -actin
NS AR . B 7R NR2B 5 £ SO A1 NP 4 1y AH X
KikH. C B7n NR2B & HLE NS 41, Ro 4141 NP A1 f{)4H
XtFikE. *P<0.05, 5 S0 4llLE. P<0.05, "P<0.01,
5 NS A,

Fig. 2 Expression level of NR2B protein in mPFC in 5 groups measured
by Western Blotting. A, electrophotogram of SDA-PAGE of
NR2B mRNA expression. B -actin is used as endogenous control.
B, relative expression of NR2B protein in SO and NP group. C,
relative expression of NR2B protein in NS, Ro and CX group.
#P < 0.05, compared with SO group. P < 0.05, **P < 0.01,
compared with NS group.

JME T HBLT NR2B HIFRIA N %, S8 7E 0w
AL B X S NR2B 3% 5 P 45 9171 Ro25-6981 Al
AMPA Z 7K 75 7] CX546, R 5 18 10 48 95 B %
9 K B PO R 50 (X NR2B () ik 1E— 25 T B4
2 ACAZ I BEHE— DR s T K P A
i [X NR2B ) &K TF &, 28 A0 1219 3 o,
TR P A G DX RT g H T L NMDA %%
K NR2B WV 37 A )35 Foft 10 986 g e sl B e A T
oG AR, kM 5] L NMDA SZ K/ SR il 58, X
A 6 2 1 22075 M P KRR 2 R 2 40 3 1) o 1 3
fih. (EAERNE, XR EARBFHKT NR2B EHH
RIEK VR R IFA—E. HAl, XF NR2B
AL ZE R RIEE N MATERE, T SARE
S ME AR . T NR2B HITEAL K, A
HBERR A AT Rt £ T 3E— 25 R 7
SERTHIAF AL R B, NR2B WHEAE 5], 1012,
PR Syl al WS B Ih R HR R IEE . WD
CAl [X NR2B 2 5 5yl 93 1 5 e 12 I i U7
AT 411715 7] NR2B 2 5 58 fih 56 98 Jf 5 2 AR I0 12 i %
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A B C
S 50 - S 45 1
Control % 50 § #t
Z T 2*40 .
5 40 1 ‘B 35 -
c c
2 % £ 30
< 30 4 < —
@ ® 25 4
8 g 20 _
8 20 A 8 #
3 8 157
S 10 + 510
= 5= 5
m m
& o0 T & 0 T
=z SO NP =z NS Ro CX

B 3 Yy W H Sk 246 % 20K B mPFC [X NR2B ik /K . A o NR2B S BHPEAN ( 1) BRE 5O E . B S8 NR2B 4
928 BH I 40 B A2 SO LRI NP 4126 e E{H . C 7Rk NR2B G PHPEAN U7 NS 41, Ro 41F1 NP 412 Yok gl *P < 0.05, 5

SO #th&:. "'P<0.05, “P<0.01, 5 NS 4HH. xR =10 um.

Fig. 3 Expression level of NR2B protein in mPFC in 5 groups measured by immunofluorescence. A, immunofluorescence intensity value of NR2B-
immunopositive cells ( 1 ). B, immunofluorescence intensity value of NR2B-immunopositive cells in SO and NP group. C, immunofluorescence
intensity value of NR2B-immunopositive cells in NS, Ro and CX group. *P < 0.05, compared with SO group. ‘P < 0.05, “"P < 0.01, compared

with NS group. Scale,bar=10 pm.

A B E EAE M UY, A BT R B, NR2B it
FIRMNG, JL2EST. iTAZEE S U RIGAR, X
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(R B R O, TR AR R, AL 4
W, SRR R B SR, B
B2 M, 76K BA % ST Ro25-6981 AL % M55
KR ORI S T P2 ARSI A T A
35 P A0 G X 1T B 600,455 2 T AZ 28 ) 93
ST I BRI, FLE 1848 4F 25 [ 5245
[k B T\ Gage F7 8 18 1) 7 40 38 g £ 2 B 1
AT 00 X 76 2 S 46 R b AR 4 T B O,
PO R4 X 7E PR . TR A il (6]
R AR PV S T A T s B
PORRIR K B 2 02 24 518 D — RO 2
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MEA . AW S NR2B WS 2 o0 8 1 9%
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o, B I 2 R A 2 R TR K R
BHEH AR *
Rt ok £’ mER' B 7 Epag't

CHERR N REERE B SR, bt 100044; ° BRSNS RN AR TOIT |, SERRER E Bt L) R
HEMMER LSRR A e R E TS E , JEat 100191)

44

B E Bf: IR o, T EREZE (a,AR) T F TR 7 3 25 B 2O/ A By R A & L alfe
R AR R e, 75k ik 6 B SD KRN EAH. BFARAfGE G ML
Z A A 4L (spared nerve injury, SNIZ4L) . K JF & B it % 7% B % 7% (Western blot 7% ) f2 RT-PCR
FEME an-AR. AR 1 a,-AR EJE KBCEHE AP kA, R () EZREKTFEALA
EEERBHALRL, TERN a,-AR A E; Q) SEHAFBFARLLE, SNI o5k E AR
# oo,-AR W EEREAAE T (P<0.01, 7=6) , T o,;-AR 1 o,-AR & H &I N XA W B &R
ft. (P>0.05, 7=6) . (3) &E mRNA K-F, = A TRA=ZAXRELAARHNETI (P>0.05, 7=5) .
G0 EMEREESLRENT, FHEA - AR ZERTEAAE TR, opARM a,-AR ZHH
B, R TR A BT 34 KT, a,-AR T T 86 78 40 E 8 2458 45 BT 5| A2 1Y
o 207 TR M B R ARAE AL

XHIE o, B EREZR WEHEMEAM; Western blot

EXPRESSION OF ALPHA 2 ADRENERGIC RECEPTOR SUBTYPES IN DORSAL HORN
NEURONS OF RATS UNDER NEUROPATHIC PAIN CONDITIONS#*
ZHOU Jun-Fei', CAI Jie’, JIANG Hong’, XING Guo-Gang”, FENG Yi', JIANG Lu-Yang' ©
('Department of Anesthesia and Pain Medicine, Peking University People's Hospital, Beijing 100044; *Neurosc-
ienceResearch Institute and Department of Neurobiology, Peking University; Key Laboratory for Neuroscience
of the Ministry of Education and National Health & Family Planning Commission, Beijing 100191)
Abstract Objective: To investigate the dynamic expression and distribution of Alpha 2 adrenergic receptor subtypes
in the rat's spinal dorsal horn neurons (SDH) under neuropathic pain conditions. Methods: Six weeks old male SD
rats were randomly divided into normal control group (naive, 7z = 6), sham-operated group (72 = 6) and SNI (spared
nerve injury) group (72 = 6). The expression of protein and mRNA level of three alpha 2 adrenergic receptor subtypes
(a,n-AR, a5-AR, and o ,-AR) which performed on L,  lumbar enlargement SDH neurons were measured by
Western blot and RT-PCR methods. Results: (1) All three alpha 2 adrenergic receptor subtypes expression was found
by Western Blot at protein level in SDH neurons in all groups. The Alpha 2A adrenergic subtype distribution was
dominated in normal rats. (2) The expression of Alpha 2A was decreased significantly under neuropathic conditions
at protein level but no changes were found in sham-operated and normal control groups. There were no changes
of Alpha 2B and 2C subtypes expression in all groups at protein level. (3)The RT-PCR results showed that Alpha
adrenergic subtypes mRNA expression did not change under neuropathic conditions. Conclusion: The down-
regulation of Alpha 2A in the spinal dorsal horn occurs after peripheral nerve ligation. The down-regulation was
performed at protein expressing level but not at the transcription level. The dorsal horn adrenergic receptor down-
regulation may play an important role in the development of neuropathic pain.
Key words Alpha 2 Adrenergic Receptor; Neuropathic Pain; Western blot
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o228 B R A HH T KA B o 2R 48 ) 4 4
P AT g RS M, T DLl FAMG . AR K
YA L. PR B IR 2 g MR AE, R R
FU, e g PR, KA R IE 2 5]
REBH GBS Y, P, A
WHITRE T B, 7™ 2 520 2 R0 5K g (1 A 35 o &
FEestE o RUTE A BT 48

HHl, IfR ECEH 25 o,- B FIREZ 14 (alpha
2 adrenergic receptor, o ,-AR) ¥ Al 7 40 A] & g 45
TSP 2 FEAME R B R IT . B G B 2R
Vel A A 28 T o ,-AR BN T BLGE A 18 1
PORIAHA Mo X e 25 B BT R AN, [
I 3 FIT DK 60 5] 2 24 4 R0 Sy oK 24 W0 P LR 8 B
FEAERT AT L1208 Copiate-sparing effect) 7, 2
ORI S FIAS RN R

a,-ARJBE T G HAMBKZ B KR, o,-AR
Wk Gi 8 E A YH M N I R IA LB (adenylate
cyclase, AC) (175 1 B B 82 1 17 Na'/H' & 7] ¥4 iz
P, Ca® JHIE B Kl 18 55 B 7 8 03 R R AE
EA®., oa,-ARH =D ME] a,,-AR. a,5-AR
o ,e-ARM

o AR FEFRH G RGMINHME RGH A
PRI, A R Ak T AR 5 Y oA U H Rl
AR KT o ,-AR AN A BLAE #2855 R 20 K B
BHEE A RIS R 7. FRATHEN o ,-AR HJH
1B IHL AT B8 2 7E PR &R 325 1 T, AN [R) 28
R AMEoh R RAE T2, ARSIl N
FHl Western blot A1 RT-PCR ] 77 7% I\ & 1 338 7K~ il
mRNA 7K SR B B S A A B e
o -AR R, AR AN o ,-AR
BRAEFH 2T HLHIT T 24

B

1. T2

RPN oyps oo A o, PUEIE H 2 [E Abcam
2w BCA H HE & W F & W H CWbio 2 7.
HRP FRic i) 50 % 1gG W B REEN A VIR A IR T
fEA#] . ECL &y H Millipore 27 .

2. SER A o

6 JA I R A o M A B SD K R (b 3 4 i F)
RIS AREG R A A 5E4E) , SPF %, fA#H
200 ~ 220 g T-Ab 5K N R 2= B SE 58 2 4 o 0 Tl
K3~ 5 H, BN AXT IR (Naive) fF AR (Sham)
HALR B ML 158 (Spared Nerve Injury,
SND FARH. XA AR, T ARHL

——

« 29

Iy BEALE IR, FARAAT SNI F AR, LB sh 1A
FRIEEA: 2121°C, BB NN 12:12 h,
PR REMASE, B BT EK. ALBAILE RN
ROEEBEAS B ZS it

3.SNI 1 28 5 B 72 K B B AR - AR 4K
BRI 25 AT NI e

28 Decosterd Z5 (1) 771 ", SD KA MEIEE
ST 24 (50 mg/kg) BRIV f5 B EMS . 72 TG B 2%
FF, BRBEABFMHER A0 HEE. Ras
AIHERBARLZ . 4 ~ 0 22265540/ V1T 2 ~ 4 mm JE&
LR, BiEEE, RE MRS .
BT R AR HR ER K e, 80/ I o) P 28 PRI
BFAREKRRAUBA N F AR, BaEAE LS R
YIREEERIN, ANHAT LI DINT .

AJG 14 KH von Frey 4f-4E#2 (Stoelting , Wood
Dale, IL, USA) i SNT F ALK FRAM 46 L BI{HE,
ARG L B < 4 g NIER R, HEN T 05050

4 Western Blot VA o ,-AR FI=AN AR IA

ARG 14 RXFEAH, BFARHAMZEAT 50 E
IR T () SNT A K BRI 5, IRE AbFE,  HYH
B KB HETS /i, BCALEER A E R, SDS-PAGE
MK EH, BEEBEHER KRS PVDF
1, 5% Wi e Wik 3 h, — 31 (a-2a, WH
Abcam, Lot 5: ab65833; «-2b, % H Abcam,
Lot 5: abl151727; o-2c, ¥ H Abcam, Lot 5:
ab46536) W H L%, A 5% Wi g UK -TBST #i B
“¥i, WPtk IgG (H+L) HRP, ECL jn#|jE
Ja M3 ~ 5 min, HHEEN: 10 s ~ 5 min (B
IR B AN R DG s T A D, R 2 min, ER.
KG 5 T 2 G2 F GS800 F14# (3 Al Image J2x 2.1.4.6
SINTR A AT 6 AR HT

5.RT-PCR #&: il

FEHUZH 4L RE A P S RNA. B S pl RNA H 1%
TR B s E AT LUK, AR U RNA I 52 8. A
DNase TIR7AE5T RNA H15% B3 (1)L [K 2 DNA #4778
WALEE, §IEFEE N 95° 10 min, (95°C 15 sec,
60°C 60 sec) X45 MEH . HE RT-PCR JRUAH 45
B, A SRR E R e B R, R
b BN BE SRS T RRRE A (LA REZE 1 FEAR 0t
FEREAD) , HIZER mRNA #SKFZER.

a-AR L5 P A 57 -TTCGTGGTGTGT-
TGGTTCCCGT-3" ;

a,-AR T 51 ¥ 7% 57 -CGGAAGTCGTG-
GTTGAAAATGG-3" ;

au-AR _EIESIF% 57 -TTGACCAGCCGC-
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TCACTCCG-3’ ;

o u-AR FE5I Y74 57 -GATGAGAGTAGC
CACTAGGATGTCGG-3’

o ,-AR _EF5IF 4 57 -GGTGTGTACCTG-
GCACTGGACGT-3’

a,-AR TSI P75 57 -GAAGGAGATGA-
CAGCCGAGATGAG -3’

B -actin FIF51%F 5] 5° -GGAGATTACTGC-
CCTGGCTCCTA-3’

B -actin NF5I1%F%] 5° -GACTCATCGTAC-
TCCTGCTTGCTG-3’

6. H s A FE I Gi it

{4 1 Prism 5.0 R4 %) S50 1) 25 SR 4T H4E 1)
VUL TES R s T %/ S AR VS STE
FRUEIR (X £SEM) oo 4R B i 2 5 N A AhSr
FEA ¢ #0596, P<0.05 NNHZEFEER,

2 R

1A HRZH KRN o -AR 1 =AM RTA

MASLIG R (IR 1D mTPUE HAEIEH K
A KBS S A o -AR =AM A RIE,
HEZZEM ap-ARWRAE (7=6) « a,-AR
Mo ,C-ARFEIEH K REHE AN D ERIL(2=6).

2. R JG 14 K Western Blot ¥ 4 I % 41 5 ¥
o 5-ARL 0 ,p-AR AT o ,o-AR VT [ L3R AL,

5% #2H (Naive 28) M LE, BFARE (Sham 4H)
a ,,-AR ] western blot f&ll 45 R% A B EHEZE R
1M SNI F AR o,,-AR ) Western Blot 1 45t 5
STRAAALL R E T (P<0.05, 7=6) , RPLE
MR HFF T, o« 2A-AR FIRIEA HEM
T OLE 1D .

EXTHRAH (Naive 41) #HEL, fBFAZL (Sham 2H)
FITSNI FARL «5-AR. o ,-AR ) Western Blot #6311
GERVIA BEMEZER (P>0.05, 7=6, WLE2.3) .

3. % % SDH 40 0 o,0-AR. «,5-AR Fl o pe-
AR mRNA 7KF- RT-PCR A&l 45 5

XA (Naive 41) AHEL, RFAR4L (Sham
S1) Fl SNI FARA ap-AR- o 5-AR Fil a y-AR [

(T

rh [E & 5 2 2 & Chinese Journal of Pain Medicine 2015, 21 (1)

mRNA il 45 R B &5 ZE R (P>0.05, 2=5,
WE2 .

o

HETC4H X T a,-AR fEMZ 104 5 2840 i
WA, AHREAR AT A RA R 625
BT, KT a,rAR M2, —Tiliz i
RT-PCR J7 VLI BE L 7R, 1E L/Ls A & 25 FL A
A (SNL) — 5, EWRMET T a,,-AR mRNA
s BRSOy R M, —
i F 22 B YERF %R (sympathetically maintained
pain, SMP) s U, suag 0 2 FL AR 1 22,
xof HEZH 385 A0 R S A 5 5 e RAE OB . 45
RER, TIRARNRERMET a-AR mRNA 2
FHIN, M RAEH KR ERMALT «,-AR mRNA

Naive Sham SNI

a-2a (54KD)

B-actin

1.0 9
I 0.8 - |
® 0.6-
(ao ]
o 0.4- sk
<
<C
U(\‘ 0.2_ -
0 L] L]
Naive Sham SNI

1 FAKRR 0,0-AR RIEIZESR . BHHKRR a,,-AR EHKIE
IRPEE RS, A EEDN K BRIER KB #E «,,-AR Western
blot #rll 4 FIRUARE] (**P < 0.01, SHERAIMELL, 72 = 6.
Naive, ZXFINTEA; Sham, BFARL; SNI, FARLD .

Fig.1 The expression of «,,-AR in SDH by Western Blot Method.
The expression of «,,-AR in SDH neurons in sham and
SNI groups compared with naive group (Western blot).The
top right is the original a,,-AR expression by Western blot
imaging figure in three groups.( ** P < 0.01, Compared with
in control group).

#F 1 Western Blot VA& 1IEH KEERET A, o AR ZANWRUE AN Rk & CRAH a AR5 A2 B -Actin HHEXR)

LL# (72 = 6)

Table 1 The «,-adrenergic receptor subtypes expression in SDH from normal control group by Western Blot Method.

Values expressed as the ratio of o ,-AR/B -Actin (72 = 6)

AR Subtype a,-AR

a,3-AR a,-AR

a,-AR/ B -Actin 0.8340.11

0.14+0.03** 0.334+0.02*

*P <0.05, **P < 0.01, compared with o ,,-AR.
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Naive Sham SNI

a-2b (50KD)

0.25 ~

0.20

0.15

0.10 -+

0.05 -+

0,5 AR\ B-actin

0 T
Naive

Sham

SNI

B2 #AKRM apAR B ZE . FAH KRR apy-AR EH
RIEKEMELE, A LB R BB RBCE#E o -AR
Western blot A& I 25 G5 4G 1] (#%P > 0.05, 5% LA LL,
72 =6, Naive, XTHZ; Sham, fFAR4; SNI, FARLD .

Fig.2 The expression of o ,3-AR in SDH by Western Blot Method.
The expression of «,3-AR in SDH neurons in sham and
SNI groups compared with naive group (Western blot).The
top right is the original «,;-AR expression by Western blot
imaging figure in three groups.

——

e 3]
Naive Sham SNI

a-2¢ (52KD)

B-actin
0.5
1= 0.4
5 ——
® 0.3+
(o
 02-
<
(@]
5 0.1
0 T
Naive Sham SNI

B3 #%AKRM a,-AR RIEMZ 5. ALK ax-AR HH
RIEKFEEAE LR, A BRI RBEHE o,-AR
Western blot £l 45 SR IR C+*P>0.05, 5xfHE4LAHLL,
72=6, Naive, X[4; Sham, TR SNI, FARAD .

Fig.3 The expression of o ,--AR in SDH by Western Blot Method.
The expression of «,.-AR in SDH neurons in sham and
SNI groups compared with naive group (Western blot).The
top right is the original o ,--AR expression by Western blot
imaging figure in three groups.

< 2 RT-PCRAGIIA B KBCAHE o -AR =AW (s, 0,00 mRNA MXTRIEEMZSR . SOIRAME, BT

AL SNI ZL7E mRNA /K FPHIELER (72 =6)

Table 2 The Quantitative Real-Time PCR results of «,-AR subtypes ( a,,, a5, a,.) mMRNA expression in sham and SNI

groups compared with in control group (72 =6)

AR Subtype Naive Sham SNI
a,4-AR 0.87+0.14 0.94+0.04 0.76 +0.06
mRNA/ B -Actin a,5-AR 1.154+0.34 1.2940.08 0.92+0.08
a,-AR 1.15+£0.28 1.38+£0.33 0.891+0.10

R ESR PR

FIFE, KT a,ARfEMERNEAM4 T ER
Fis, AFEMFATEE T ARG R. —SiFAR
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5HIEFRZYIRIEAF R A F SRR AAS
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M2 TT A AP 21 4 Fp AT A R RIE . AR
JLEIEEX) SNI 28 FEVEZS R IR R A1 -AR
RIBMWTIT, AT 2560 25 R 7 A8 1 K B A
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o ,5-AR Fl a,-AR M EE R IA L B A8 ; 1 [9]
mRNA 7K o ,-AR =N AL 143 B 5 1 284k
3K 5 B 20 055 M PR AT o ,-AR K (10 5 I 3
S B B R K T S

IR RIS LR, a,-AR FIRIAHE T
I, 5 SNI KR AR 8 2 e 484k, X n] [11]
AE o op-AR T 7E 0 20955 # M 2 R £ EAE R .
HEMIL AT BE ML A, 70N 1 e 20 05 B 1k 20 2% 1
Ty HT a,-AR A, IS o ,-AR X
B AR S5 PUEPER o,-AR NI, JRAT
e LIRS o,-AR X 5 A SIEH, M [13]
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BRI IR R I

X o AR KR MA B R L [y
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(10]
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s % ¥ # [16]
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T Jo A M AE B 5 2 R A B
HLEH R *

eSS A B P B T A
C AT NREBE N WE, 5EH 550002, * 38 S 2R e 2 5 A ERE R 0, 38X 563003,
ST REEEBE AR, YT 2760005 ¢ SRR TH 5 N REEEBE A i RE,  BEBH 550081)

% E B MRS Z (sCT) X # 405 3 M FOR K R F w5 K% B B KR (PAG) & ¥ IR 40 i, D-
288 (D-Ser) BRH ¥, o BNk AMAE sCT #AFIERANSE. Fik: 72 R SD K&
HTLFHEEL B RERIREARER G, ML N 64 (2=12): E®4. CCI4. sCT 4.
SRR E (FCA) 4. KF B4 (SB) 4 fn 7- A KRB (CK) 41. BRIE® 4 K CCI 44 K R4 eI
W sCT. von Frey 41 #: & M A AL B 4 (MWT), ELISA 74 0 & PAG # D-Ser K-F. Z58R: #
JE KB MWT T F, %4 FHEEES sCT &, D-Ser X-FF1 MWT &% EF (P # <0.001) ; PAG iE
4 FCA 2 SB, 47| 5| #2 sCT 677 A B D-Ser KF#1 MWT T2 £ (P35 <0.001) ; PAG i 4t
CK B # sCT #5977 KA B MWT T (P<0.001) , D-Ser K-F L L. L5 sCT 5| AL 1 4 B K
AR PAG EH IR 487X, D-Ser B fm, 358 NMDA ZARThfE 7= £ SR EA.

XEER M43 E, ERMBRRAM; D- 2488, TR AREEABERRT, #MERERERE

ROLE OF ASTROCYTE IN CALCITONIN SUPRASPINAL MECHANISM OF ANALGESIC ACTION*
LI Hai-Ying' ©, XIAO Zhi*“, LI Shu-Fa’, XIANG Fei', WANG Qing'

(‘Department of Endocrinology, The First People's Hospital of Guiyang City, Guiyang 550002; “Research
Center for Medicine & Biology, Zunyi Medical College, Zunyi 563003; ‘Department of Endocrinology,
The People's Hospital of Linyi City, Linyi 276000; ‘Department of Endocrinology, The Second People's
Hospital of Guiyang City, Guiyang 550081)

Abstract Objective: To observe the astrocyte activation, D-serine release in midbrain periaqueductal gray
(PAG) of neuropathic pain rats after intraperitoneal injection of salmon calcitonin (sCT) and elucidate the
role of astrocytes activation in the analgesic mechanism of sCT. Methods: Male Sprague-Dawley (SD) rats
neuropathic pain model were established on the right sciatic nerve chronic constriction injury (CCI) and
randomly divided into 6 groups (72 = 12): normal, CCI, sCT, fluorocitrate (FCA), sodium benzoate (SB) and
7-chlorokynurenate (CK). Rats of all groups had a intraperitoneal injection of sCT except normal and CCI
groups. Mechanical withdrawal thresholds (MWT) were tested by electronic von Frey anesthesiometer and
levels of D-serine were measured by ELISA assay. Results: In CCI group, the hind-paw MWT was decreased
gradually compared with normal group (P < 0.001). SB (150 pg/0.3 ul) could significantly elevated MWT
(P < 0.001) and D-serine level in sCT-treated rats (P < 0.001). But the antinociceptive effect of sCT was
attenuated significantly by FCA (1.2 pg/0.3 ul) and CK (3.6 ng/0.3 pL) pretreatment (P < 0.001). The D-serine
level in sCT-treated rats decreased or unchanged by FCA or CK, respectively. Conclusions: sCT produces
a long lasting analgesic effect on neuropathic pain via potentiating the function of astrocyte and increases
D-serine level in the PAG of neuropathic pain rats.

Key words Calcitonin; Astrocyte; D-serine; Periaqueductal gray; Neuropathic pain

* IEEUIH: SHNE ST RSOHRIIBE (2011103)
A JEIMEHE haiyingli666@163.com; 1643255058@qq.com
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REAT A, W FLEN44 M JC D- 2220 1% (D-serine,
D-Ser) fFfE. BEEHEFL KL ALIY CRED K
i 22 T B T 4 i A5 D-Ser A1 D-Ser ¥ il (serine
racemase, SR) f77E, HiEALI 2 T i 40 i n]
Ji D-Ser, TR T BRI (8D, #
2 et T DUBE L D-Ser!e & A B4 % D-Ser (1) 7
A)7& SR Fl D- R FRE (L (D-amino acid oxidase,
DAAO). D-serine 7] LA 3L 3 5h 7 (co-agonist),
5 N- 3 -D- [TAZ B2k (N-methyl-D-aspartate,
NMDA) () NRI WHER “HEZAMRA 7 BATE S,
FETT NMDA 324436 M S 22 5 VIO R 1,
1M JZ 5 40 e ek R fi /N OB TR D-Ser 55 NMDA
SZARAE T SEOL AR T hRE AR T P,

i 5 7K B B K BT (periaqueductal gray,
PAG) #:%2kBAMARIERE R, N2 &0
X IR IR SINE S, 2R N IR EUR RSO
grakRy, ITERD, PAG HENUK N 51k
RS RBE L o e pr PEAR 38 TR AR (glutamate,
Glu) S HASZARAE PR T PR K 8R4,
Glu 7KFHU3E = f / 8 NMDA 524K i35 A6 a] 7= 2R 2
JAEM, TAEARE LA K, Glu KT B4 e A/ B
NMDA AR & a] P2 AR SR E . B FLUESE: K
L PAG TtV 5F NMDA 7242 5% K B4 1
il NMDA 52 15 177 D-AP7 ] ek 55 b B0 15 FH »
BLHI PAG " NMDA SZA s A4 7= A A AR 1
WIHT TR, D-Ser /& NMDA 52 4 H & B2 7 i i1 ¥4
7], HEsh1ER R T Gly. Martins 78 & 3 W
PAG Tl B3 5 Gly ] 771 4 AR 22 v K B P 2 s o
B, FEAREEEIER, AR W6 PAG H D-ser
[y 2 T L= AR AR . 45 S e 7t B
PSR EL TR (CCT ML) KR PAG e
5 i 4 B 45 25 (salmon calcitonin, sCT) J&, CCI K
AT A%, HUBE B (mechanical withdrawal
thresholds, MWT) FI#W#E Eil, HE4 sCT £ PAG
IR ML 2 75 A5 D-Ser I AR ? ASHIF 50K+
i RS sCT Ja, W %2 PAG 1 D-Ser /K42
L BA R HAF AT sCT £/ A F s .

B

1. #R

(D Y. HEYEG®E% SD KR 72 R, &
210 ~ 220 g, HHIE SR 2 B SE 56 Bh P o0 3R
fit, AHIUES: SYXK () 2011-003. 1F % #.
M 2442°C WS 60%+ 5% FARES 12 h (SAM-

| T T ] —6—
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8PM) Ji A5G i 7%, 48 4 ~5 H. KR EH
REFR K. BEML /T NIEH H. CCI4. sCT 4.
B AR AT B R (fluorocitrate, FCA) 2. 7- & K JR FR
(7-chlorokynurenate, CK) ZH. 7K H g &4 (sodium
benzoate, SB) 4, 4 12 H. @5 14d, H4
KRABEHLEL 6 X, ELISA #4630 PAG H' D-Ser 7K
o RN 6 ARSI AL, BRI S
21 do sSCTH KM CCIFARE 1 d I, HHS
¥ sCT (2 pg/(kg.d), ip.) ,» EHFFAJE 21 d LK
ZEP. FCA 4. 7-CK ZH A1 F R 4l 41 B CCT 2 At
4 sCT MEREIESS 14 d KR, 2 37E KR PAG il
2 7E B FCA (1.2 pg/0.3 ul)s SB (150 pg/0.3 pL) Al
7-CK (3.6 ng/0.3 puL), W& MR LA & D-Ser
AKCPAR G o ARSI T A 2 B ] B P 22 2% (IASP) 2%
TS S AT PRI U R4S BN B AT R A

(2) R 7 sCT (3% [ Sigma 2 ) , T
0.00IN Ft g , &K E 1 pg/ml; FCA (3 [H Sigma
AwED I TAREEK, ZIKRE 4 mg/ml; SB (GEH
Sigma A ") T A K, LIRE 500 mg/ml;
7-CK (3£ [H Sigma A #]) ¥ T &% 5% — H 5 K

(DMSO) [f] PBS ¥, WK 12mg/ml; 574

ENAX CHA Narishige A %)) 5 fE#EFEES (5 ul,
T EE B AL E] ) D-serine BG4 AT i)
& (RigEEEYBHERARD » MR GF=,
Labsystems Multiskan MS 352 4) ; ¥EARHL (3522
Thermo Labsystems, AC8 %Y) ; Hi ¥ Von Frey ll
JEAX (2390 %741, ZE[E IITC Life Science)

2. 771k

(1) CCI RIS 4% /KESEEE (10 ml/kg, i.p.)s
FREE RN G, R EFEMZE &, 218 Bennett A Xie®
PR Tanck!” ff 5 3% 2 37 Al B 4o 22 18 1k 36 1k 453405 K
BUARE (CCD , 7E477 45 T 15 B R Ak Tl J g,
FARER 2 AR —EWFE, BREERES H Hig
BUKAEY). #YEAE A e D& 15 L

(2) HUBRI BRI . K R4 SR
I8 [ A8 K FH B8 F- Von Frey A . 22 & ¥ 85,
¥ KB E T IEWMA NI (20 cmX20 cm X
25 cm) H1, JEN 0.5 emX 0.5 em FLARHIA HLIEEH -
DR AT BOE N FRES 30 min 247, ISR R L
PR 5 B 8, BROCRIFZE 25, HI4E
JE RS BB LR R E, 53 I, BCFME .

(3D i 3 /K8 A B o By 56 7 7% FCA
4. KFRMA. CKAKRAECCIFRGEH7d
YT 4% KA SRR (10ml/kg, i.p.), FREERI) )G,
W K BN BN B o SR e A B, YISk B 5k i
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PR, %ifl. PAG HIAEFRAN: BIXIJS 7.80 mm,
265371 0.60 mm, FE R T 4.5 mm. fHAIERE
0.8 mm I AW E, HARIBERREAKITT [EH
. ATHERME (BT 2ml £EIEK IEE
VST TP R A K . F ARG WS N ORI
R BRI 8T, B HWER R — K
B, AR ARECL RIZEh DI Re AR A, WS H LA
RQTNReRRAT CRER . PR SRS IR
&, HEBRTESCIGM . S ZAYETH B SIS R
] 2 KRR, G R 88 B I A Sk R 48 TR
ERE LK T SE 1 mm. FRES 0.3 pl, 2 min
WYEST5E 5, B4 1 min, BHERZ5W0 5E & 9 B,
A SIS LRI, @ T i AR AR N 2% Evans
Blue, 5 =S #8073 5 KRG EWE © txd, RfF
FESHTALLL T PAG WK AR A I NGt Ab 3

(4) ELISA (Enzyme-Linked Immunosorbent
Assay) J7i%: ELISA 7% 5E & £ Il PAG ' D-Ser &
&, KU BRI TE B KR, PRk 5 A VK
IREF BT, BUPAG 4234 200 mg, IIAN—E
1 PBS, pH 7.4, HBAILEAGHRTEH. A
AL JE AT SRR FE 2 ~ 8 CHITERE . I 4°CTA 4
ISR 2 ml, SIHMLAIHK G 4°C, 3000 r/min 20
15 min, /NOUSCEE FIEW 1 ml, #4T8EHE & (BCA
BEDHHAAED o ELISA & &= PAG 7 D-Ser
B o TS IR I G028 o3 AT R A A B A
SN L FEILE R A 450 nm HHEOE % E (ODAED
FIFTHEN LKA it 2R, SR I¥) D-Ser & H & i

3. itk i

B vk TR Y DU A + it = (X £SD) R
7~ , KH SPSS 17.0 GEit 8ot . PZH IR 2 7 i 2
PERLIG R F P MOSTREA T ¢ K256, 2 2R 3 5000e) 0 25 1
EL 8 Fl AVONA LK post hoc Turky 73 #7 KA K

g R

1. MRS sCT X4 28 K BRAUASIR B (14 5 el

For B 8] 528 CCTFARHT (0 hy LA FARJE (24
4. 7. 10, 12, 14, 18 f121d) . KEESL CCI
MG, MWT NFARJE 2 d P R4, REMTIER
H (P<0.001), FAFEH 14dLBRKME. HTH
RS sCT J&, EFARJE &MWL A L, X MWT
v F A R 55 CCT 41 (P <0.001).

2. PR EAT R R . KRR RN 7- &R
JREEXT sCT U AT FH B2

HY 2 4% )5 14 d 4 sCT 36 97 19 CCL K R, 1

——

e 35 .

PAG T & B 45 T #i%). PAG fill /= E 5F FCA )&,
CCI K B MWT i SR 25 T % (P <0.001), 40
min W82 45 G 0 AR T K PAG TlEVE
% SBJ& 5 min, K MWT HLiES AT &2 ETH (P <
0.001), ZE+F A K% 30 min; PAG & VE S 7-CK
J& 5 min, K MWT GRS ATRZE T (P<0.001),
HERFIN 18] KT 30 min

3. ELISA farill %-2H K B, PAG ' D-Ser 7K1

FARJG 14 d, CCI KK PAG H D-Ser /KT LU IE
HItE (P<001); sCT 4K PAG # D-Ser /K-F kb
CCl HEETHE (P<0.001); FCA 4HKRTE PAG il
TEST FCA &, H PAG 1 D-Ser /KTt sCT 41 {2 # B#
ik (P<0.001); PAG fiEiEd SB J&, H PAG 1 D-Ser
AP sCT 4R EFHE (P<0.001); PAG i 7-
CK J&, # PAG ' D-Ser /K*F-5 sCT HICHH ARk

2 30,

k]

S I 3 I_I—i\gﬁA
5 251

o

<

= 201

[

5

E 151

©

o --normal
C 54

© o CCl
S

b ] +sCT
s 0 T

10 12 14 18 21
Time Post-CClI (days)

1 sCT X PR R B A UBERa R (152

Fig. 1 Effect of calcitonin on mechanical withdrawal threshold of CCI
rats. * ** P < 0.001 compared with normal group; ** P < 0.01
compared with normal group; ““* P < 0.001 compared with CCI

group
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L ——SB

% 5 4 —o-CK
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[0)

= 0 ; r . . . . : : :
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Time after PAG microinjection (min)

2 PAG TEVEST 2% CCT R B AU R (115 0

Fig. 2 Effects of intra-PAG injection of FCA, SB and CK on sCT-
treated CCI rats. *** P < 0.001 compared with simple sCT-
treated CCI rats ( baseline ).
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2 K PAG "' D-serine 7K

Fig. 2 Levels of D-serine in PAG.
*** P <0.001 compared with normal group; ** P<0.01
compared with normal group; ““* P < 0.001 compared with CCI
group; 444 p<0.001 compared with sCT group;

wo®

22 52 IO 24 L 5 4 2 6 2 TR A2 X)) A S IR
R, M TCIE I P AR 38 TN I T AN R D ReEAT IR T
[F) 5 J A M 08 3 A R RRE TR PR 2R . M i
TR MMRKH T ATP LK —EALTR (NO) 2518
Jid i (gliotransmitter) 52 M J& [ 44 48 JG 113 31,
Z 5 & LI Re T .

W, L4 C NMDA 4k NR1 T3 77
A ‘HE&RR (s, ZE50INsEaE, &
FFR A Be T NMDA SZARFRICES 71l 18 . D-Ser /&
AL RSN i R B4R (LS R 4
AN A AR G ) D-Ser Y el (SR
A LA% L-serine #44¢ N D-Ser. £ Glu. AMPA o
NBREERT, BEBRF 40 AT DL D-Ser #i%
NMDA %24k, 25 NMDA 32 {4 %} 5 fi 4% i3 F1 5 fis
Al YA RS, A D-Ser W B8 S 5 NMDA 52 1
NSWERE . FL MR CLR B R 7% i
BRIV R 23 ZRRE S 50 1 AR AL o

P22 70 NMDA SZAR I E A AE A 20903 B4 2 1)
TR RE P A O P AEANERIEBE, NMDA
SEAR PTG AT R P () AN 4E 3, AH AR 8
251, NMDA SZARRIEW AT = AR IE A, Bt
D-Ser t7E X4 RGN R K2 5 NMDA 3244
X I B ok AR W e P AR R PR . AR AR
LRI P AL N AR W& T, SMETEL T D-Ser
A LS S Ml BT NMDA 2 44, {2 12 Glu 1 B il Al
M Pl 5 LA (excitatory postsynaptic currents,
EPSCs) Jii Kk, S5 &m et " iR
AT P B O 2% 018 1 9 2 IR D-Ser & B4

——
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I, T D-Ser KPR LA IR AT PR B OGR4 IR
BEATEURIE T U I PR K o 0 B A A0 TSR
BT (gabapentin) B3 Hi UK (pregabalin) 4219/
1BIT, WKL B2 85 RE AR A D-Ser 7K
S, B0 B TR g EL AR AT R iE i I T D-Ser 7K
PR NMDA 2k ThRe, 2 AR RS IE
WL ARBFst R, CCT KR PAG 1 D-Ser /KT
em, LIS sCT f5, 4 B & 9m X R
PAG HZ3H D-Ser /K- Vit — Tt &, MEAEREE iR,
$E7R sCT 7] B il {2 30E PAG 1 /2 i J 41 i D-Ser
PIRETI, 3K T NMDA 2R Dhe =AM E

ST I o 20 PRV A i R TR 22 o e I 3B T 2 S 9K
JH T . D-Ser J& —Fh E E R IE T FEARFIE
RN S8 I, BN R B B H4S T D-Ser,
Bmr P AR AE . (B RE 454, D-Ser it A
P W ) BB AR D . TSR BT AR N AE CCL K
i, PAG " GFAP Huy% fHPEIG5E, $o7R 2 T i 4
HA N PAG X i 4295 HL 14 2 1 A Al ik R O, 7
Al E&5i, ERESkuR A MIX (rostroventromedial
medulla, RVM) 22 1 i 5 4011 )i 1) 3% Ak o] 4 3R pL AR 9%
W MAT O RS, 4T RANTER G ] L7 AR
AR " {H PAG 2 TF 5 5 40 A 37 Ak 5
VAHE W, 2 LSRR E

FCA I LR, T U0 N = RIRIEIE,
o B TR O 40 PR v A A R e R AR, SR 4G
T FCA ) B2 TV I Joit 240 J P 3 A0 38 21 B0 (1) Bt 72
B2, FIWE S E AR AR, X
SREMEFIR AR Y R M, A TR
T R TRAL B Ji5 m] 48 5 AR B3 08 AR & (najanalgesin) FY
BURIER Y, R DB R R s e SR N T

(brain-derived neurotrophic factor, BDNF) ]34

FEAE AR U NN FCA J5 n # b B i v 5 sCT 5
A2 PAG 1 D-Ser 7KV FIK B AL B T &, sCT
XA 22 s BRI PR I B AR FH A IS5, U0 PAG
SIS 5 A A v AL A D-Ser BR AL sCT HEJALH
K EE/EH. DAAO /& D- F M AL, Rete Xt
D-Ser [§fi#. BITAWFLHER, X4 Al 98 R T
KB4 T H Rk DAAO #1157 SUN J&, SUN il f i
RIS TR R IR DA S B R, R
R 1 55 K PR 55 K B R I S A D-Ser b FH/KF
AR KBTI, 4T PAG LS DAAO
7 SB 5, KB PAG H D-Ser 7K-F K ALk
$ef. 45T NMDA SZAR I H &R A s BT 771 7-CK
i, sCT B EURAE TS, U8 NMDA %14 1
Gly fiiZ5 7 sCT HEmL .
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BIHFRA Y, M RIEURIET TR S K (8]
SHT et f 5 5 0 AR 8 %A Fi B i 51
PAG T 5 40 M3 A JE B D-Ser 76 sCT Higl 1
WL R EEAE R . WFFCIESE, A FIRE T NMDA
TR R e AR, WA [0
2T R 40 5% AL B A D-serine 3 — S 803% . %54
WISEG, 7E R E PR A L PAG M40, 4
T sCT Ja{e it PAG #£27C Glu IR, FATIAN,
SCT 7200 M 2 M PO U L R b, — 7 T A 38
AT Glu B E S 5808, 55— 7T Glu KT
F 45 72 02 0 52 T B R 20 554, 8 i D-Ser (135 %
WL RV O R SRR, T L PAG
R R T DU R o s U2
AL

[11]
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e H A2 i F R Bk b B A Y
JE e = U AT 1 R

LT A AR 7 S A
(EHBE R B AL R IZEE B | PO 2 Z AR, dE 3 100050)

B E HM: BWFrAMETERERK G TELE = XHERNT R A2, HiE: 604
FRFENERNELE =X EREHEND AT, 2R T ¥ F 4 E g & fo g ok kot 4t
WIEIT, R ALY R K BIER . 8558 RJE 6 AHMEFFEREA (41%) BT &= A4 (69%)
(P=0.037); RfE 1 EHREREEELLET 19%, BEEKTFEHEEL (69%) (P =0.000). 74 ks
SWERNEHRLIAABEER. &ie: BEERF BT =X EREH Z2HY, MR
W RN = b 08 B H R X —1697 #$E.
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THE CLINICAL EFFICACY OF HIGH-VOLTAGE PULSED RADIOFREQUENCY ON
GASSERIAN GANGLION FOR TREATING IDIOPATHIC TRIGEMINAL NEURALGIA
SHEN Ying', MENG Lan', WANG Tao’ ", LUO Fang'"

( Department of 'Pain; *Neurosurgery, Beijing Tiantan Hospital, Capital Medical University, Beijing 100050 )
Abstract Objective: To investigate the effectiveness and safety of high-voltage pulsed radiofrequency (PRF)
on Gasserian ganglion for treating idiopathic trigeminal neuralgia (TN). Methods: Sixty idiopathic TN patients
were randomly assigned into two groups (30 in each group), which were treated with CT-guided standard-
or high-voltage pulsed radiofrequency of Gasserian ganglion respectively. The efficacy and side effects were
compared between two groups after treatment. Results: The effective rates in the standard-voltage and high-
voltage PRF groups were 41% and 69%, respectively, at 6 months after operation (P = 0.037). The effective rate
in the standard-voltage group was decreased to 19% one year after operation, while in the high-voltage group
remained at 69% (P = 0.000). No significant side effects were found in both groups. Conclusion: High-voltage
PREF is an effective and safe method for idiopathic TN treatment. This non-destructive technique can be another
choice for TN treatment.

Keywords: Trigeminal neuralgia; Treatment; Radiofrequency; Pulsed

1998 4, Sluijter 1A T —FiHT T4 it S AiAR —— thermocoagul-ation, RFTC) "™, fE75i@id ik i PRF

fik ¥ 5t 4 (Pulsed radiofrequency, PRF)". PRF /& H
SRR ST H K% 2 Hz fai s HL O 45 V.

P9 500 kHz [ i ARAC TR AL, PR VAL FRF 5241 P IR (1]
20 ms, [A] &K 480 ms™o G AT R UL 7 4 ZUBR T A
S ey PR T 7 A TR AR B A Bk v ) TR 8 HA 45 DAY B

XA R S iR FE A I 42 C, RA S R ER
ALY, HEl, SF=XAERE, 2HEE
NN PRE F7 A St it R (Radiofrequency

AR 24, Bk PRE & LLA i PRF 97 R0
R IR Z —

BATIERMIE, PRF 167 = XM ER NI 85
A g e T S IEAEOE B, Teixeira 25 U1 42 HY 1) 4%
W LK (60 V) PRF Y577 7] A R4 P4 A [a) 2 5 v
PR . SR, i PRF VAT = X &R I
J7 RUBE TS = T b v FELUE PRE R DLBE ML HEAH 78 4108 .
H i 176 1 F . PRF ¥697 = XA & 7 80k

* ARG AR EUS R B IR B E |, B H 5 Z2131107002213061
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ARt e T B T i e e 5 b A R s A
LB, MERTT = XML TR, NIRRT i
(AR Sip Ut e N

1. — R

60 51 2012 £ 1 H % 2012 4£ 10 A K RIZER
RIS RHR 6T AL HE. FREE =X ME
JHIEANARW T BFEEVLE S NWH, brifEm &
PRF 41 F1 5 HL& PRF 4, B4 30 %, W55 75 E3k
AL RIR R AR 2 R fitifE . I B 28
HEE.

GINFRE: 18 % DL E, 3k MRI FR &M 55 4k
KM= XA . RATPIRECT S (numeric rating
scales, NRS) KT 7, &K V01 K& [E R R
AT PR BEL T AN BEFE ) P

HEBRAnE: MUF R DIRE MR &t T RE
OHEE, WA EEARNIER . FREAA Y. BT
ARG RGUE T BRI 2100 F s 0 42520 6 A
AEER, AL FBHAR, BREREAR, v T, FEX
DI AR B ol I 98 AR S AR N EVR T 1) S5

2. FAR
(1) FRINEG: 60 51 55 45 % FH TN 4% 7
.

(2) Mz BFETF CT AR L, kit)E
A, AN, FRSRIR I, OE, O
T i S A . o PMG-230 UK IR T KA
#% (Baylis Medical Inc., Montreal, Canada) 1 91 #% A
Wi %5 3 Bk

(3) ZFRERE: mEEEA T, TR A
7K P28 5 HR A1tk T8 28 (1 22 s 2l s, 2% FI %2
R PRAT R BRI BRI, S MG b RS B e Tk
B, DVETAS, BAGE =R AMUM, L
77, WE I ERT S S), FHROPELSNE, CT
(BEH X #14 CT #l, %5 SOMATOM, SIEMENS
AT EED FREE Qmm/ 2 Hfi =R,
ESEZFREN (BRXON 5 mm. £ 10 cm. 21-gauge 5f
PURIT B (B45 PMF-21-100-5, Baylis A,
IEXD BIEFRAEMENAINEFL (WE 1) o B
EFes, FANSHEMN (35 PMK-21-100, Baylis 2
A, IR AT HENEGE . 50 Hz HL 047
B I SE, 0.1 ~ 0.3 V BEE I & = X A& A1
43 A DX A5k P SRR G, 7 SRR 2 Hz FUfl
BHATIB S RERME, 0.1 ~ 0.3 VAR BRI

e 30 o

ALAYIE S, MR B R RO S B 1 1O N S 1 R
ZERIET BIERFEARITT 18], LRUE 27 AL AER o

(4) BRI SIGE YT : bRl H T PRF 4R R
PRF 4473 il #5252 B 25 b5 i S 3l F 30 = m
JE PRF ¥897, 120s, PR fa AR A E W
W BE, BERAINGEEFRENZ. LHEA
ER s . RITEMEE 1 H, PRF SR K AER
BH AT G RFTC S HARIBIT .

3. Hulidsx

OARH TR @ NRS: FEIFEF V733K (Nume-
rical Rating Scale) H RPN K RFEE; @O KRS
FHERD T RIGT = XA —%&209 , b
FIEMKEIEAEZERN: @ BEM:; © AR
BRUEE B E 52 REE TS E X 100%.  TdsRR
B — MRl AW PR R R ERAL (2 A
2 B4r50) L RETNRS. KD jaF & R vk
#4750 Hz F1 2 Hz 3058 A7 i il S e . R B
B H i AWM RETERE: 1R 1.
2/ 1 H. 3 H. 6 AM 1 F1K NRS. K57
H&. THEA S =G 808 F 5 30/ 58 bE V7 2
BIEL X 100%.

4. Giih b

F SPSS 20.0 Giit 84, 1R 53 An B vk & 5ok}
FH5I% + bpdE 2 (X £8SD) Fow, 4LIE Hbig b7
FEAR ¢ 050, tHEBERER A R 7 e JEIER A0
B TE & TR AL (R ME A~ B ORE ) R, A
(] LA - L FE AR ES 50 5 (Mann-Whitney U
W) , P<0.05 NERASHFE L.

1 WRJE CT 5145 R 5 Bk 3k &0 6P [ L
Fig. 1 3-D reconstruction of the skull base shew the needle (direction
of the arrow) entering the ipsilateral foramen ovale.
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1. BHE—EIER

60 il F % G bR #E B R PRF 4 27 7, &
JE PRF #4126 i & & 5 il 1 FMIBE V. PHALEH R
AT — MRl AR 4T 50 Hz A1 2 Hz M E 7 I )
. M. FRI AL REES, HisHE
L& PRF 2H %t A B AR+ =y F & PRF 4 (P =
0.000, W 1)

2. PR B EIRIT BRI

bR L JE PRF 4 16 (53%) Bl B E TR K
VG- AN BRI 5 % LA T A5 G R S AR, R 5 & T
VIRAR T B2 . =)k PRF 4 8 ] (28%)
ToRk, oo 7 B ST SEIAEEAR L 1 8 ST R
EAJG NRS ¥R % 0 45K 5 V5F; 1 Bl ZEHasE
T-HiHERR . RIS 1 H, ArERE PRF 4 14 (47%)
BEA, MEEE PRE 421 (72%) BEH
FrifE Bk PRF 41 H 5 5 3% NRS = 0. 9 %] 3%
NRS F#K= 50%. &Rk EE S 1 HIARE 3 H
MG R Wk U, 2 BIARJE 1~ 2 HZRMUT RFTC
BeHERR. 11 (41%) B3 6 H Bz, Hd s
IR 56 B 2 BT R V5, 55 6 15 NRS Jik
5 50% A BRIV R E. % 11 B4 %0 B
Hh el TARE 7-11 HEK, 1 FHMEEN 19%,
W 2. @k PRF 3L 14 3% NRS = 0 15 )
RLPE, 71 HEE NRS BRI = 50% (/N & 200
(100 ~ 300) mg 55 P T B i)y i o PR IR 1)
BE 3 GRS 1-2 A ZR AT RFTC #iHERR. B
WEL IPER (LE2 « RE3MHAMAKE 6

x" 1 BHEARHT AR IR BRI HLAL

| T T —6—

(T

rh [E & 5 2 2 & Chinese Journal of Pain Medicine 2015, 21 (1)

ANH | ARHERE PRF A RN 41% = HE PRF 4
N 69%.

3. AR

Fi A B AR RORJE AR M EEH] PRF AHICH) ™ 5
HRIE . RJGEHS 1 BIEE 24 /NN LR -
P&/, AR AR S 289 R EUR AW aT LA, bR
LR PRF H 1 #1EE ARG IR GL IXH:,  XPAE
TBIT 2 NI

P 252 PRF 1697 B ETE 1 RIS
)0 = AP SCHE X RS L I3 ek 1B 5 I 4 R
Ao TEROF B AT S AR BB AR 5 35 P = X A2 S
Bt DX b ek AR RN A% FERE AL /55, 1 4 SOA T R A
U AR 5 TE A 2 B8 I RO

IS

SHIUA IT 035 44 48 1) RETC T 556 PRF $2
Ko G RFTC | iz B H 2 ERMEIT B2
30 Z4F, BT EAT I AR SRR AT (AR 4R 2 SR
A BT (S 515 S, BARIRTT = XA
BRCER, HE—FBRERTT, RAgiEsEmn
FERANBEVGRIT PRI R A, 1 HL = X 4 3540 5 1)
AIVE B2 PR R AR TE T

PRF X — 7 B9 VA 97 & i 48 A 10 &
E, BT B AR S S R BT
HUN: TR 9T V2 PR o O, PRF AT AR
AT NN = AR B R IR T k. SR, HF
IR PRF 167 = XA £ 98 B AR e AT W 8 1 ) 4
. (B2 BT 8o A= B,

Table 1 Comparison of preoperative and intraoperative general data (x = SD)

IRk PRF 41 f FLJE PRF 41
Standard-voltage PRF group High-voltage PRF group

1% Patient No. 30 30
S () Age (year) 63.5+13.0 60.5+11.9
B (%) Male (%) 14(46.7) 13(43.3)
JiifE (4F) Disease duration (year) 58+3.6 5.1+4.4
ZRTX L A#PZE Maxillary nerve 4 2
Branches affected " 4fi#4: Mandibular nerve 10 13

. A4 Maxillary & mandibular nerve 16 15
e/ A Left- /right-side 13/17 14/16
AR+ 755 (mg/day) Dosage of preoperative carbamazepine (mg/day) 656.74289.7 700.0+381.0
AHT NRS Preoperative NRS 8(7-10) 8(7-10)
PRF fitH ML E ({k) PRF output voltage (v) 36.3+5.6 71.5+8.0%%+*
HZIHBH (KK Tissue resistance (Q) 256.74+22.2 251.5+34.4
50 Hz B3 JE (fk) 50 Hz stimulating voltage (v) 0.1 (0.1-0.2) 0.1 (0.1-0.2)
2 Hz fil s & (fR) 2 Hz stimulating voltage (v) 0.1 (0.1-0.2) 0.1 (0.1-0.2)
FARIE] (%) Surgery duration (min) 32.2410.7 31.549.2

NRS, numeric rating scales; PRF, pulsed radiofrequency

5bRifE L PRF 21 EL% Compared with those in group PRF, *** P < 0.001
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PRF {1 H137 3 B AT 42 2 il w7 1, BEES
B2 0.1 ~ 0.2 mm AbHL 37 B AR g e 7, PR
REEREHEE . A, RATEHERLECT IS T
VR 7 00 B2 H A2 PRE 1697 R R = XA 4R
6 H A BERMAUN 35% P, 1 4RI BCR AR R It
B T HER LR, R BRI HAB R R PRF I R
%o KT PRF MSEHE NS i CARiE T A
I A7 I TR 7 2z ™, H T e € i,
I R L i A5 F PRF FIE M RCR 4T IE RPN

72 ™ 55 PRF VA 7 i 8] 25 05 44 2 1 IR
J& PRF 77 A= (1) L 3% 170 AS A2 #4000 4 28 1R 1 P o
PAT BT W Fida SR i 2K Baylis & 76
7 R AE B bR UE PRF R b B8 38 12 52 1 i o AR R AN TR
(27 ~50V) , JBIT A A EZ PR H B
BRI EA Y. %485 RS FF & PRF (I
S50 I T A T E RS A R TT = XA 9 11 EE B L
Teixeira 25 V' W) 2518 8 151 0 [a] 45 V5 1 92 0 R 4
EHUE (60 V) PRF ¥GY7 f5 NRS IR FEAC. H AT
o= HLUE PRF 1697 = XA Z 1T RRIE

AT 5T K FH Baylis & 6 16 97 K 4 2% 16 F 30
PRF #25X , /] A F2h Fh st . N T b4
B, RSN 42°C. R AR
JE I TF = FE LR RS 52 TCATAT AN IE b
o AWFFURIN, RT3 55 o R AT IA
£ 71.54+8.0 V, Imik 5 T 45 #E Ik PRF fii AR
36.3+£5.6 V. RIEYHZEEH, BIEES T
BISFJ7 Bk DA BE, BRI, H AR b e e
MLz sm AR . PR, ASHIF 9T s f R PRE B A s
= 2 PIHIRIT R AR R

Table 2 Comparison of the effective rates after treatment

——

o« 4]

HLI% %8 PRF,

AW FREE R LI, @HEIEPRF R =X M&
JEAIAE 69% M HRE IR | R EITRL 1w Ths
fEHL PRF HIG97 = X4 6 H (41%) J 1 4F
(19%) KRR, MiEiE T Erdine 25 P #RIEHIK
F Radionics A &] FHI SR A2 25 AT T U LR N 45 V
PRF JA97 = XAHEIBIIT 2 AT gl EE R A
gt HUE AN R AR ARET . AR AT RS20 TS (1 % 240
WIHA AL, SR s T AR R R A

WERARIEPRUESE PRF Gt HLIE 45 V) 1897
=X MERA S L EEIER A P, 52 AR,
AHFE T FRAE R R WEE . AR AR, A
Fre e . Rk s R = L PRF ARG
FIFECRIE R R $on, RELREIHITE 42°CLL
T &M Th R PRF fay A A b 28 20 2 4%
. HLUp e 'Y KB, 42°C PRF/EA T K
TR AR E LG, ATRAEBERIMEN
FEK i, BB LE A A0« IR ZR AR TS 375
T RO 22 FLRRE A Rl 9 R A a0 AR 45 M i 2R
RS2 AR EIETE R R RIYE R BB, BT RE PRF 16
I7 R IO AR A KT R 2 L L R s A5

AW TEIERN, R R HE PRE 1697 = X4
JE U B I EIE R BT R T AR L PRF, Ha i
RE (69%) WA K& RFTCY . A58 b & HiL s PRF
TEIT TR B 4 RFTC BRI RS A 5 A Y15
PR s, b4, LRIMEH K& B E PRF A
B RCAAR ST RTT TE R = AR ) B 14 B N
R, VEIT TR B E A PR AR IRTT

FrifE L PRF 4H Standard-voltage PRF group

{5 HJE PRF 41 High-voltage PRF group

- NRS [ NRS P
Time pornt P FORER >S0%  HME B OWER >S0% AR
Case number ~ NRS=0 decreased  Effective rate Case number ~ NRS=0 decreased  Effective rate
NRS >50% NRS >50%
AR5 1R . 30 0 13 43% 30 4 12 53%
One day postoperation
N E3
RJ 1 . 30 0 15 50% 30 3 14 57%
One week postoperation
e e
A& 2 A . 30 4 10 47% 30 6 12 60%
Two weeks postoperation
AJs 1A . 30 5 9 47% 29 14 7 72%*
One month postoperation
AR 3 A . 27 5 6 41% 26 14 4 69%*
Three months postoperation
7'.<E 6 A . 27 5 6 41% 26 14 4 69%*
Six months postoperation
AR 1 27 4 1 19% 26 14 4 699%%**

One year postoperation

NRS, #7774 Numeric Rating Scales.

5 bR fLE PRF 4 L compared with those in group PRF, *P < 0.05, ***P < 0.001
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CT 5174 V)7 29U B R U A T g
VAT SIUME [B] 4 58 HORE )T 2800 A

REFT AAH RM AW HEEE
CRBPRRBIEE — M m R Be AR, B 230022)

 E HBHR: WECT 5| 5 T RAFE B2 AB AR B 6T UMk 18] 4 2 B E 0 I RT 2% fn %
BFTA. FiE: BT 248 Gl MR A R EIE AR, 1240 RATHRERIET (A4), [
124 | B HE XA TS B AHKSIREBET (B4) . XAMNEEMNLEITS (visual analogue scale,
VAS) 1B A ER 2N 4545, % B Macnab AR iF 87 R, R 6 A X EM% /N EETEN T4
FRAEN., ER: WHEHFABE 1R 3K, TR 1MH. 3MA. 6 4MA VASELBRAH A
EHAL (P<0.05) , K5 2ABKSREMA R L4 RFEL VAS R B (P<005) . 6 MNABH
HEHRRERH N 82.3% F193.6%, ZREHRITFEN (P<0.05) , 6 MNAEHARLAHE %
FREHH N 83.7% F1954%, ZREAHKITFEX (P<0.05) . &it: CTH FHEHIEHREEA
BRI B A VA AR AR TR Y B A RO MR R T i 2 —

KR SRR NE; BA; REM

THE EFFICACY OF TREATMENT OF CERVICAL DISC HERNITATION BY POSTERIOR
LIGAMENT FLAVA INJECTION OF OZONE AND COLLAGENASE UNDER CT-GUIADENCE

ZHAO Jia-Gui, ZHU Ben-Fan, SONG Yang, ZHAO Li, CHEN Jia-Hua®
( Department of Pain, The First Affiliated Hospital of Anhui Medical University, Hefei 230022 )

Abstract Objective: To observe the clinical efficacy and the change of image after the treatment of cervical disc
herniation through ligament flava posterior injection of ozone and collagenase under CT. Methods: 248 patients,
who were diagnosized as cervical disc herniation by MRI or CT, were divided into Group A and B. The injection
of collagenase was used in Group A (72 = 124). Ozone combined with collagenase was used in Group B (72 = 124).
Visual analogue scale(VAS) was adopted to assay the degree of pain, improved Macnab criteria was selected to
evaluate the clinical efficacy and decreased degree of the protrution size was utilized to evaluate the change of
image after 6 months. Results: Compared with pre-operation, VAS scores were decreased significantly from 1st
day to 6 months after treatment in two groups (P < 0.05). Compared with in Goup A, VAS scores were remarkably
reduced in Group B after treatment (P < 0.05). The excellent and good rate was 82.3% in Group A and 93.6% in
Group B at 6 month after treatment and the differences between them were statistically significant (P < 0.05). The
changed image degree was statistically significant after 6 months in two groups (P < 0.05). Conclusion: CT-guided
injection of ozone and collagenase is an effective procedure for treating cervical disc herniation.

Key words Cervical disc herniation; Ozone; Collagenase
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752 Bl W29 ~ 74 %, PIEL 58 & ke
N2AAZE NS FAE, HAPMAERE 74 6, FiE
50 ], Cy MEMRIERSEH 5 61, C, MEMFRSEH 17
B, Cso MERIBLIRH 48 15, Cg, MEM LTS 54 i,
RS AR (B4 $tit 124 ), HA 5 64
%, 260 l; FE# 35 ~86 %, FIYER 62 %,
JRAEN 3 A 12 FEAEE; Hph R A 68 #i, #H
BET 56 9], C,. MEMELIRH 7 01, C s MENIELZEH
215, Cs MEMRIRLFEH 50 5, Cq, MEMRIAL S 46 .
i BE B ERER . HE K CT 5 MRI K & #1224
FRUME [F] 45 98 HUAE

2. NEAHER AR vE

(1) NikArvHE: ARATHiHE MRI 2% CT &R A
Cyys Cysn Cog B Co, MEMRIBLIEH, ImIREBIMN—
MM SRS 5 F IR (FD FRAR, 83U
AKa, AT EGEBRICIREG ., AR ARG R I

1 8o flEgie
Fig.1 The direction and distance of designed needle
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— (2) HEBRbRAE: SR BCIUEE A SR, R
Bl ™ EA R, S B R M
JRIGA:, MENRL IS S A, O Il A RE T 52
WOIFARE, BMIhaeRw &, REMGHERS.

3N S Z)

TS R R B BT A 254 IRA =) AR
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R RAE KA. EE herrman A A 2EF7,

4. J5if:
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36 KA, AT T AR AT L E 2
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AR BRI E . KN, B F RS E, e
FRIAEEE (LE D o HEE. . &
Bk, FRAE T FE IR AR, K2 ThRe i g (F
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B RIAE R EAE, CT HIIE S R & & 1
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K2R A WAL 5 ml BHAT R RR 254000, B ORE
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Fig.2 The position of needle and ozone diffusion during operation
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Fig.3 The image of MRI before treatment
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El4 ARJ5 6 JEA MRI E
Fig.4 The image of MRI after 6 months of treatment
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AR R BT R SR B — R g R R, B AEE A BN BRI o WAL, SRR, FERED. R
=1 WAHEEBITHTIG VAS PR
Table 1 Comparison of VAS between two groups
ek Nl AJi After operation
Group Pre-operation 1d 3d 7 d 1 month 3 months 6 months
A 8.46+1.02 2.56+1.34* 2.95+1.42% 2.51+1.24* 2.05+1.12% 1.98+1.16* 1.72+1.05*
B 8.514+0.95 1.6841.05% 1.7241.25% 1.65+1.13* 1.3240.95%  1.05+0.84¥"  0.85+0.74*"
*P <0.05, SARRFTILE, Compared with pre-operation
P<0.05,%P<0.01, 5 A 4L, Compared with in Group A
%= 2 ARJE 6 HMAIRIT 45 R R
Table 2 Comparison of the clinical efficacy between two groups after 6 months
2H 51 1515 o R Ay % REE (%)
Group 7 Excellent Good Moderate Poor Efficacy rate
A 124 65 37 9 13 82.3
B 124 89 27 5 3 93.6*
*P<0.05, 5 A #ILE, Compared with in Group A, 7°=7.43
= 3 PG R R
Table 3 Comparison of the image between two groups
4H 51 1% T ES/)N T BE 4 /N RGN T/ W4 (%)
Group 7 High-grade Middle-grade Low-grade No change Marked
A 124 72 32 11 9 83.7
B 124 85 33 4 2 95.4%
*P <0.05, 5 A 41HLE, Compared with in Group A, 7°=8.42
CFH35 50 TO
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HRF O LaHEC
Cr ] P P R 2 e B R B R R, B3 100102)

ﬁﬁ% BHEY: BRETEEREI AN E FERTHERR AT RRNERTR. BE: K&
U XTEKEH SO AN >N RS TH (MA) GEMkNE (B4A) 25 A, 241 %8
Jk% T E ARG T MK E TR E AW E M FEMBETHERER X TEX. NEBITH
BB RFERIDFBERTEDEL. ER: BAEINARSETHSERANRARBHRERS B X
VR EDRERETMERARITEENL (P<0.05) ; FKETUHMETIMKME, FHAHEET K
RUBZRARITFENL (P<0.05) . £i8: ORSETELBRAE T 1EM AT BATE LW E
WG FEMBAE AR ZBAEERRE X TERBHNRHERIER, AERRTESIE. QBT
J& 3 HE i 97 AL %%T%%%@%*&%,m%f&%m Okt T AEHATE AW A&
W FEMBIETREERR X T ERBR T HEW RO RN, EEEEKR L) FH.
X MEBMBXRTER; RETELT BE; BAWAEMENY,; FENE

CLINICAL STUDY OF MANIPULATION RELEASING SCAPULOHUMERAL PERIARTHRISTIS
UNDER BRACHIAL PLEXUS BLOCK WITH DIFFERENT MEDICINES

GAO Fei-Yu, ZHI Man-Xia“

(Department of Anesthesiology, Wangjing Hospital, China Academy of Traditional Chinese Medicine,
Beijing 100102)

Abstract Objective: To evaluate the clinical effect of Mailuoning complex fluid for manipulation relieving
scapulohumeral periarthristis under brachial plexus block. Methods: Fifty patients who had scapulohumeral
periarthristis were randomly divided into M group (72 = 25) and B group (72 = 25). The M group patients took the
Mailuoning complex fluid and the B group took the treatment of compound betamethasone for brachial plexus
block to treat scapulohumeral periarthristis with manipulation. The fraction of shoulder pain and shoulder activity
were observed before and after treatment. Results: The pain of both groups decreased significantly and the
shoulder activity of all patients significantly improved 3 months later compared with pretreatment (P < 0.05). The
therapy eutic effect of M was significantly better than B. Conclusion: @ The therapy of the injecting Mailuoning
complex fluid under brachial plexus block supplemented with manipulation to cure frozen shoulder had good effect
on easing pain, improving shoulder activity. @ The Mailuoning complex fluid has longer effect of easing pain and
improving shoulder activity than the treatment by hormone. @ Mailuoning complex liquid had the advantages of
stable long-term efficacy and less side effects of the hormone, especially for diabetes and hypertension patients. It
should be promoted in clinic.

Key words Frozen shoulder; Mailuoning complex fluid;Hormone;Brachial plexus block;Manipulation release

MENEJE RATFE R (the frozen shoulder, scapul- PR AETE . REMS B R TR RGN F
ohum-eral periarthritis) J&J8 & VL. WU, #1445 1§ ARIBITHFEFARIBIT . E*A?‘?QZEETWT?%T’\%I%
B R RS T W R, LATE SIS IR FEFRFTREE R AT RAMWEEFRY, HA
YR DIRE A2 RO LI R ARE i, P B R S A g R BICHR WURA HLRT BAFE 73 A8 i O 15 3 3 (0 R 2 2R 4
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Jiik, ARWRIT AT IEAEAE 259, A fEZy, mrgk
SAEH.

3. MR bR S %

P B EERITHI. = KIEIT e GRITIE)
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1. PRALIRYT JE IT 304 55 2 R P AR A LA (I R
FIREEE, ZREgEE Y (P>0.05, BE 1 .

2.VAS Wrie T B EIRIT R 3 M A BRITIE
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FyAk, pH AE T m T B O PR3 AR B AT — s
POEIE, MERORRAER ", FITHEMM, IF
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Table 1 Comparison of efficacy between groups after treatment

2073 Group 7 VA& Cure R Excellent 5%k Effective JCRX Ineffective
fik4& 4. M group 25 18 (72) * 5 (20) * 1 (4) 1 (4
fEfbKAn gl B group 25 15 (60) 5 (20) 3 (12) 2 (8)
*P>0.05, SIS, compared with control group
2 WAHEEBITHTE ST S 3 AN A VAS PR R (X £SD)
Table 2 Comparison of VAS scores between groups after treatment and 3 months after treatment
TRITHT HITkE 3 M A ZEAH
HY
A Group 7 Post-treatment 3 months after treatment Difference
k% T4l M group 25 1.68 1: 0.38 0.96+1.17*2 0.72+0.98
fE K FA4H B group 25 1.76 +: 0.20 1.68+1.11 0.08+1.47
*P<0.01, 5¥AJ7)EHEL, compared with Post-treatment; “P<0.05, 5 %ffBZHH%E, compared with control group
F= 3 WHBEWITESIRITE 3 N H BT II6E Melle ¥4 LLEL (X £8D)
Table 3 Comparison of scores in Melle between two groups after treatment and 3 months after treatment
YRIT T WHITE 3 A ZMH
H5
417 Group 7 Post-treatment 3 months after treatment Difference
fk4 4 M group 25 2.64+0.99 1.92+1.25%4 0.72+1.02
fEf KA B group 25 3.92+1.41 432+1.52 0.40+1.29

*P<0.01, 57 LEE:, compared with after Post-treatment; “P<0.05, 5 XtMEZHLE%:, compared with control group
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HEAER, KHATRTREE R R RR Y, ik
B 7B IRARROR . AW TAE SRR, k% T4l
SR H LR ST R BIRA G R L (P <
0.05) » UiWIRK4s T & AL OG5 R E TR JH 51T 98
AR AL 7 T 5 R 8T AR 2, 36T A
BV ORI 1 )RR H I AROR R EE R I FRE IR
PRELE RT3 09 1 ANTRE, AT AR B IR )
Yo% i BuR e ra ) € = E N D
2, T H B ROt e R A RN R8T )5
(bl 7 A TR BUIK 28 T B AR LE R AL i T
ROLLF, WRAE 3 A HIBEYICR, Bk T Hy7 sl
HJa 3 A SIS R R AR K DI Re s 37
A LR, Z 5B A G E L (P<0.05) ,
JE RV B — DA, R RATE S ARk
ey MAARK I HAESTRRA R 3 M H 5T R4
I B RS G715 2h i 30 7 AL A L, 225704t
AR (P>0.05) o P IYT RCH 1] LA 7E 7=
AR (P<0.05) , BHIKES T E G HIT
W R TR SABERTIIW RS e T kT
IR YT B SRE (AT T AT AH — By .
LRI ARRIG AT 1 418 IKkE T 2 AW

UG NERGHEENE JH 277 98 R B H R MR ER, ok
R RESIIRE, JFRA R 51
SFEEAML, BB T E SRS E IR SGEE A
PR RCR M SCE )R R TIE S I RERCR E W B 22 52
18 3 /> BE 5 25 R R ks T 2 G R A I 1T AL

(B8 46 50

JEEMNARIN B, Dot sz, RHZRE
AN FHHIR YT SIME ) £ 5 RS — P 22 4T R s

& % X
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PRI RS R T B 2 EL i LRI

ES %% 1 7‘7— %— 2 ?'J"fi 1A
CAEFMRE R 5 A EI R R e, NP AL 2 52 5] [ 5 it =, kst 100875;
PO E IR 2 E B R B R AERUR M AR AT TR HOR AR s =, JERT 100191

B B ZFEARERNRE - MHENEEAEwEREER. RENERE, BRAEERTA
i B2, REBEEREEGFED X T, Z2FERERNBTRTERSEENLREAE, KEASE
PR, R R M AOR B AR, AR AL b, s An s T 6 & 0 RIS B0 4 6 H BT

RIT T

KR ARG KO 'R MAEREERR

MR+ (neuromodulation) 2 32 il SV & JM
FSPEACE, Rl a MEAS AR I — PP E T
BRI R B ARIT . HET, RN RN &
WETF B, PR BB (deep brain stimulation,
DBS) . iz 3 J¥ JZ ] ¥ (motor cortex stimulation,
MCS) FlAER AR K& HETFB, WRES
FiRZ I3 (repeated transcranial magnetic stimulation,
rTMS) #2825 H R

AR, —MoFr B IR R ATV, &M E R
FEL 7 ¥ (transcranial direct current stimulation, tDCS) ,
BT H2eae, WM. @uf. TERESREN A,
SR ORISR FBIE AR ) 0 27 A RIFE
TEFEIRI T Ak U T — IR . AR RN
HDCS R HAEFIFWE Fi . A4 0 g 5 28 R 5 0m
AR, RS SR R I PR 8 e A e R 4 A A
HERE, FERA R R AT M LS IR FI FE B

1. tDCS S H R A S 22 4 1t

tDCS (R tDCS 2 i 7 es i B iR
FLBIBOR I K2 J2 o tDCS A sl ias B — 41 F b it vl
FEAR ELLEL . S T BE AR B B 2 S ad it 5 4 0%
A F R AR, EAT R, T RS
B, SBEARIRESKESRE, GEEBLR
MM b, AT IR B[ e 7, R BH A A ] e T
AR DX 3ot B2 i A B b, ¥ IR AR E T i
B RHA AR A DG X (LT 1) o oS A2,
fEHEMMBEN R, BRI, T — 3R, M

T 7812 0 DX 4D B R R =X SR 3 P A A
(A, DU TR R B AR R BB 50, 3@ H, tDCS
(0 FL ISR E g 1 ~ 2 mA, HIIN (] A 5 min F)
20 min ANEE. DCS 56 BB RO =02 it DA 8T
(P, B 30 s, 343 A A0l B )k o
I DL

tDCS )22 4. tDCS 5 HAR % T BeAr L,
AR, X BN DCS H A H R R S
B, ToFEABL TMS i RN KA I fa ke tDCS &
DLIIAS B S A2 AR RO FE Sk 2 A R o)
I~ EE DL R e B YRR o I g B 4 T I
Ja JUV/NE R 2, I e i EER, BfF
BE Atk B4, BAR (DCS R RE# Zi
FHR G XA, BN tDCS fill s A5 TMS Jill s =

tDCS i &%

1 (DCS BRI M ZHE 3 B 2R B o B AR E T
IHL 1020 ZZErH R C3 HIARATE, B A AROCE T0 I HE
FX.

* HATH. EXERRFESTIH (81230023; 61273063) : EFAHHFERFES (661025019)

A JEIAEE xiaoli@bnu.edu.cn
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AN 7S . tDCS TG A [RARF A, 549 0 I SI2EG B 31
searfs M,

2. tDCS S i 75 B 2 4 L 1) i 4%

tDCS A DA M i 52 35 S8 25 (1) 9 9 Jkvi o A 9
SR 22 AN AN [A] K X 383k AT tDCS 145 4B v] iR
P R E -

tDCS KB D32 By K J72 08 9o 10 ) 50 491 20
123 % )2 (primary motor cortex, M1) »& tDCS /3%
IR X . 1X 5 TMS F MCS 2 il 7 98 10 &
FHEEE A, — 3. WIS R Bos, FHRI R A i
VIR, PR B e Mo X K s 3h
JEREAT R, PR ARRN AR A ) R R B SR s S
TMS FIBIE 5 [ JZAH S, FRK tDCS B0z 3h 5 )=
FIFE AT ASE R A P R0, — L 2 RS A
W 825 FANT-HE 7, BHAS I BORT [ AR SR O AN [F) 25
RYP) PR B Ir) P o BE B M 32 4% 2O A VA
g B, 9 R o e O A R sk LA e v
Ak, AARE R, AR BRI E AR M,
SHE R I AVR I TIE R Y AT B 1 s et
NHFEREEE R, BTSSR SHAR, Fiit)r
HAANE, Uk, tDCS FI M1 XA iR 2 E H
WARE T 4518, AT RARER, 290, ¥
— SR SR — P R .

tDCS R S A AR - R J2 Xk e B S e 1 26
MIsem: bR T IR K Z4, B S wT AT 5
(dorsal lateral prefrontal cortex, DLPFC) tH/& tDCS
FEPEII T 55— A8 I RIHE R FHA A DLPFC
PR B, AT IR PR B, I AN R T g
Fefic 7RIS 28 i g, RN 1R 5 i 25 SRR
DLPFC FEZ 5PI@ 548 sy o it — LI 7 o,
FHAK ¥ DLPFC J& , %98 B 51 A&7 iR B2
[ I A£G Bz 2 % L P beta #5BIE B8 98, 1 alpha
B DR K ¥ tDCS RIWHIgizsh 2 )G,
[F) A R I P2 3 B AN B DRSO 55, SRR 25 1)
FEAR AR 7T R8I A5 /& DLPFC FHF 808, 1 2 & W
S PR A B R . TR 6 e, 29K
IR 1A JER K130 2 9 9 ok T 550 ) 5 P 0 8 i g 155 2
W77 iR — D 5T, 4 tDCS X IR AR 75 T 195
I 17 28 (P 52 o

tDCS Rl % JB ot 52 J20F 97 1 1 5200 9% IR
VER—FhEEARIR ST, BATFYIGIEG R EN S,
WEFLHE KB, H tDCS (1) B AR s XA E H 1412
& % 2 (primary somatosensory cortex, S1) ,
DA AR A 5ot 00 s A (¥ 2 o SR i T, O 5 A Uk
RGN Z 5N TN — 8. 75— RiEk
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B, BB ST RE 0% B ot U I b, ELRE VA G
FRCHE i A ", R AR A MU R B
S, X B EEEEE M E, BT S1 1 DCS H %
PETE ML JE M LR K, 8 8 9 tDCS HL AR A2
5emX7cm, MK, Kk, ToiEHERR 5 Bk
A M1 AT R ME . X R0 G0 AT DL R B B tDCS
B S1 BRI A

ZR ERrd, tDCS FEE A DX A AT 45 08 o
XMFH—MAERWAT, FIREGEZ AN X LA 2
M S, WX — 5 ERUE, tDCS A2 4
LB TFB, R aEMIER AR T,
BB AN I A ISR X (12 5Thie, A s
B R, PRI .

3. tDCS XA J5 & Im rIEH

AH Eb IE 8 {8 B A B T 7T, tDCS X AR
Ja IR AR b . A S K I DCS (2 mA, 20
min) J&, W] PARRARAR BT R 5 15 08 2 R )
PEIR, HR IR AN e P Rl
MA—NEREM, KT FARE, S TENKES
X 20 min, &4 K DCS R G, BTS2k 254)
R " B —ANBEL RSEI RB, HR
X tDCS (1 mA, 20 min) 7€ DLPFC /EH 5, At
2 AR IO 2 BH AR A, FEME T R S5 98 A g
R FH 24 5 R N A ALSE VT A il i s M. X b
ZER AT RER T BB FERIBRE, S 1 )
S FE RTINS (R AS AT I & /b TR, X A) A S m 25 7
A, IR A P IE IR AS R IX e A 2 R
HRIRRFAT, N tDCS B, HBHFH EREE.

4. tDCS X184 I 17

BrE SR AL E, AR E R R S
o, KRS fEilRR FEKTF =AU
ISR IZ WO R O, IR IR PR 5 LI e
K. H5RMERAR, BHRRET, Kk A
X &4 T AT PE R kAR . tDCS S 18 1 9 1) B
HEE, X FHOLTFRET KENHER, FHE
1A A 1 45

tDCS Hill iz 2 J7 2 012 g e 2 St
FLR I, DCS HBE 31 K JZ AT DL 18 14 9 s A
1% Jf . Fregni -7 2006 4F [ 0UE B AL HE S2 56
ORI, AT M YA SRR B R RN M1 X
2 mA, 20 min [{J tDCS, 45 KJG, HFE X
WA, R R RAMARE IR 2o AE M AE 8 1 %R I
M (AFHENUR) BIsEsrh, FFERIL, S
[ tDCS ] LA 3 s i s 1 AR e /K
JrvRER, Rl B R AR VR R A4 R A R AR R v 1Y

W 20154 E—WIIESCEIRfif.indd 52 $

2015/1/14 14:57:55 ’7



rh [ % 5 2 2 & Chinese Journal of Pain Medicine 2015, 21 (1)

XFTIRIT RO K AUL,  AEFFI AR A 2 — >
. tDCS W Jm BN S (AR . tDCS 123 =
10 RJG, X4 B 2 B /R F T He s
%60 K, DL ixeesE R, (DCS HlEiash
ZEaEHE R, FralEd 4R, EEaERnF
Bro R AN AR AR T

FEHAM PR ZR AL I, DCS iz 3h 2 &R
BAEPIRIER, SIBU5R GRS
Y. £ N2 RWRMPEET T, (DCS X =
X, TRIGEREEIE. 5 H RS E =
PeRiER U

¥ tDCS 5 HAh #2145 F B 45 & =2 b
1k g 2 —. tDCS 5 2 57 #ji ¥ (transcutaneous
electrical nerve stimulation, TENS) Bt&, #=i#il1E1E
VIR 18R KT 5l A A «DCS (R ', tDCS 5
1T IR T Beas & A RIFIRUR .

AT Y B — Be AT 7T 45 RO B, tDCS ¥ RIS 5 B
JE 1A A 22 9 T e R 1 98 R IR I A I
HCGE FIZ R IR . BAF g SR B 25 B 5
RKIL, Hoia =R OCE R T Rk DCS FlEg
K =ANEGE, RS 9ERE I Bl 22 93 B 1k 0 R
HIPEIR IR Bk tDCS, B3 B PIm HH7%A AE .
PR, KB SR G SN, AR VEIR RAE T
RIE N IR AT R, B — B RS AT DL
B, BRI BRI, T R I R D AR e
) A8k, HAE RSS9, #&75, tDCS HHit
IR UK T tDCS RIS IR )L 58 2 5 i 7= mT 28
PEAR R 2 (R R R 1 05— R B M5 R p S
WENE TIXFERIVER, 0T3890 528 21.3 FEHF B
5 5 IR N, L 5 R DCS 123 £ 25 (2 mA,
20 43P, A IR B e e M,

£ O’ Connell & ) B 14 25 R A, 12 1 TS
JEE R AEKEAE (520 4F K& <5 4) , tDCS
SR R AR 2 B LA S PO B AR 3,
3 K83 1R BE P ORI OGT R AR RO 2 o 2 R AKX
o B IR AR O BRI R 2 LR R R
PETT 22 1 ¢ T8 SL AT 72 5 2 K15 2. AEIXEE Y]
PEES RAGE S, AT 48R b, (DCS KA 7%
SRR . SR AL AE BR ) SE IR 45 R EoR, RIS i
DCS AT LI AR B 2 B HLG B . tDCS AT FEAIR AR
PRI B8 58 1Y 98 1Y) theta SUEX ITE 3N, Jk/NE 3 =
IMea . 2R BLESE AL, AT N5 I 45 SR
AT RE A R SR A T ARG T AT 98 1 SO A 55 R R B S
. DR RG], E#E tDCS X T2 1%
WL HGE SRR AT, FEAHEELZE]

| T T ] —p—
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IRPEAE AL O FE BRI F 1) tDCS UK/

tDCS #¥ DLPFC XH& M rI/E . A L ed)
WIZE 29T, DLPFC [IRFFi8/ . HErmss
IR tDCS K3 DLPFC %18 1 A0 1 22 A FH 95
T M1 FITER, B tDCS 1697 P HA i B i
K H tDCS #ill#% DLPFC, 18 1t 41 4 JULJm 58 3 1 7 9
HEHEWEM, SR, MR =R ", A
— TR, Fl¥ DLPFC SRR, mRpst
30 KX ", tDCS 1 #£ DLPFC HARt A DARR A ,
BRI AV R, T EL AR A P s 1)

5.tDCS HI1E ML

tDCS f— ML AR tDCS R ot K
oG R AR AN . HRIWF 7SN, BEAR BT LA
B0 RS Eh AN A T BA AR U = ) 2
TEBN AT BHARIEE 0 22 70 I TBCFR AR 38 T
R 2155 R P A A P 1 v s BRI S #4887
HATR IR D, B2 R F AL R B B A1 Y IR
tDCS AE 15 X[ 7 3 K is sl ek, e
AR % 5 (DCS 4548 T fi# tDCS [ 1E F ML 32
B TR Z R YE . A tDCS AN N R AT K
i Jz 2 W 31, SRR 2 5218 5 I 25 S B, tDCS
AL FE Bl B 2 B30, T FLE AT DA SO iz B
BEIRESING X G S, 91t tDCS A T ) 9438 3 Bz
JZ G FRAz L AN DL AR B s Bl s 1k b,
R 1T ) 265 D) e 75 2l 52 31 tDCS BT, 1 mA,
20 min 5% 2 mA, 20 min tDCS 7] 5| Tt /N 4% &
ZH. 2 mA FH#% tDCS #]¥# DLPFC J&, BRIk M & Al
AT ) 286 R AT TS P i DX G At A BB DX 3 ) Th g
Beatag P, JERHE, RN RL R R
RIS M AT b — SR R I 5, B AR
WU R G L R A PR, A e X B
R B X e i A2 4 5, X W] RS BOLD {5 5 %
WL ) 2 22 AN 48 T B SR Aty 2 R R4 A K

tDCS 1 F Y6 5 r AR 1) K /Iy FaL i i B
S WAL E A %, BALHEAT 1R E R K,
FeE DB MRS EROR,  JRUE A [R] P AL AL 2 B )R
0 B 37t PSS M DX P 52 A A7 78 45 5 K AN 1R 22 5
Chang-Hwan Im &8 A\ K H tFRALEE K 775 RS
b2 T AN ) FELAR i B 7 3OS B 2 B s, 45 R
RIS em X7 ecm ) M1 — STUHE X H#
W B J5 2N e K L 2B TR AT AL X, M1
— fAN CZAAML B BCE T 3 K F g AL
T2 K)ZE, Ml — =MAUS M1I—8iULZ 85
B IX A, U8 B Ak 22 A TR BE 2 K
i, AN SR E E P tDCS X K i 2

W 20155 FE—WIIESCEIRfif.indd 53 $

(T

2015/1/14 14:57:55 ’7



o 54

sem, A HUR PR RIZ 58 IR0 . tDCS 1 1%
BOR 2 — H RS BRI S R 5 BN B HOR, B
NCTERIN” o BRETINA, 5RO F RS [A] 5
TUBRIE . T IR DA R R R He ok U

tDCS B IHLH]:  EAR H FX T tDCS %
S G ML M ANTE 2, (E2 T I AE S S0 25 1L,
AR RBARME T — L2

JR B ML AZ A AR, 1 mA [ tDCS BH AR A
B, TER THIRIE B Z 10 208l A0 i
FEZ R FMA O iz s f 2 Y. fE M Aia s
EHIVER 7T, A% tDCS 5 TMS IE I ARMRL, 2
7~ tDCS [R5 TMS FERALH —2, RiiE
HNMTFE TR, SEmEE AT RS, R
o T —TURFFURIL, PHAZ tDCS 5, B kES
Fefibi 2 (8] (1) Th e & B2 1 0, 3 — D R W PHAK tDCS
1230 K 2 IR AL AR AT B A2 0 o o S AR PN A% B
LTI RS b, FHAR tDCS Wiz s 2
D S R A 40 (B, S 0 DA R A A A R
J2 X5 P a3 0 P L9 B Yo Tk A i XS 2 9 R 1
RNy, S5PIFIIN T, e 5 11 4 ik
4%, B, FHZ tDCS i2 3 2 i A2 1 F G 5 40
P IR 1 17 48 A Ko

=B EBA % tDCS R Hissh 22 Jq
SRR, Wi 3 B R s B x4
AT DL AR FA A tDCS AT BH #% tDCS 1 4 4432 5
B 2 25 ] $5E e I R FH . A e UK T A A 4
REIR, BEFFF (Pergolide), — A HEH L EiZRE
FEVER KA M AT AR, AT DA i B AR ) 7
SR, BRAR IR B D S A R I 4850 BN 8 R 175 K
HLAZ I N2 B IR PR, R Z S 5%
FE BRI P

FHAR tDCS Hll 3] 5 I8 ot K2 J2 B A FH AR
A BE 5 40 1) R B B TAE S . BA AR tDCS
VEFHFHIFARIE S J2 5, B0t 175 K A7 IR N20 F 75
T 175 R HLL IF) N2 20 e P B AT e ) vt
F 2 A0 BT PR B B 1 R B XA, N2 U2
MR 7 JE AR Fe AR, Rk, FAAR tDCS 4
JRATL I T B A2 T A R R J2 ) M A PERRAR . R
LA ) A R A

6. 51 i B

tDCS J& 75 Al LA R il 2otk a8 Mok o, A2
BRI RE HAr. R, EXANHEZE, &
HRZ W BESR . M H TR RS SRR E,
tDCS %o P I A 1 i 7R D A7 i . UL
R KL, J8T X tDCS HIE ML MAE 2, 3%
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S8 CBFEALE . RAE. BFRIANRED SRR
Pho PRI, E3E DCS Ry 2] 18 7o i) 7 Bl
AT B tDCS X KM i Bl K 1L nR
NP, BT DCS X fa S B A X F) HL A B B
R IR, DR R 32 B I X355 50 ) 5

54k, tDCS B ROR 5 K1 5l B A7
WREREAT 5o HH T R P20 00 L 1) 2% T 28 P ) A A
Z 5t A5 T B 6 I 1B I 5k
i P AN D BE R SR A o L IX e T, W E
R 5 5 i 3 1) DX B LT A AR P ),
tDCS 45 5 VE B E AR XA X I, I AR 4 T 1A fb
ORE FEE 36 AR L 1 24

tDCS 5 Ho At 1 9% T BLI 45 15 LA 55 tDCS 1
BOR, WS JEW IR — A J5 . Bl DCS 5
TMS 44, LU tDCS $Em M asth e, R
TMS M3 — WX, LAIMsRAEIER. 54k, &
RIETT 2 RN A% G R 42 i+ 0 A R J7 3
B Ao FUR TR B SR RIS 5 R T 7 AR BNk
B2, WRAEARRITT .
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ECHIFIER, T LA—30 2 sh AR FH B A% 44 A
P o ) 2 2 AR 1) 7 2 S A MR R

| T T —6—

e 65 o

Zhu LG % "V KR B R MEREIZ A TR
TR, G R R iR e RV SRONVAEAY, DAt
00 82 1MLV T TgG. IgM. TL-1beta £ IL-8 /K 7, 45
FEBIRETIA 1gG. IgM. IL-1beta. IL-8 &1 &,
UERABERZ AR RT LG RS R A R B o IR AR R T
BERZ It B B B oS R, A T BEAZ R R P
WA T IR EE, 51 RA % K. ZHANG Jin-jun
26 U FH A 9 et SD KRR, I o R Ry X,
HAT M Ls MERRVIBRA, A0 Ly BARFREY,
AR T R R AR S AR A S 2 (]
PR MBI, ARG 8 B AR B DA I ) e 2
AN, B2~ 3 em WYIH, ZJEBUR R R
S5mg, alE Ly TRMETA, BTz ARG
Y, K& JTEGE, MATREIMbEE, FEEEE%
G o G R R I Tl 7 5 HAt AL g iy A T,
REMG I/ D F ARG, FRAESRAT AR I E g
5, NERHIUEIE ., ZHEE. DREMELFHE
AR, RIIBEALA DY 2 5 AR R AL
TEFARZ —. A4, Cho HK £ " ¥ K R EMERERZ
MR Ly WARMPE 5%, WA HERE, Hit
BENTARAY, BRI IR AT R, R A Uik
BRI PRI, AEPIRAT NP RIS E . MR 75
fEf s A/ IhRE . ER MR, SRR
XTSES AT R AN, BT LSO TR 15 S
PEPZIFHL RO R AR A S AR A

(=) KB

FELR B RN, 5%t R A Ta) 25 2H 2R e i
ZMR AL 1 U B R R . e B Eh A,
B FAKEADE THREE, Hiaflsshy
FIFR AR, SR N2 LIDH 28 H il 4% 5 30 1 AR
JIT S5 B RS R T TR ISR IR, AN T 95 9
A AL ARYE T I 1

LA Ria Ry, —Fhgiiy R IEH — 2 H i
R A, @ AR AT MR RE. £
I 225 1 @ i AR TR ek e R R 3 KRR L A Cs M ERAR,
FELRVANIE 3 P HEZY TS (R 7 RIS i U R 52
BAMG IR “ FARBBRMER B ETE” , B 7L
MRk A AL . < BT NS A R ) R
EEEBNEMENR S R ia A, X s
SRAT DARSEADLME [ 5 5% tH A e RS2 AR Y, HIF R
IEMEMR AL AR AEH TR, S0 ESLIFH
BIRAR, fFE-HARZA.

2. BI85 R HERIEOE AR — PR R ik
PEMEIR L B8 A% 55 B AR H S E AN, SRXT &l
BEATEIE . Kim ST 25 U HL SD oK B 5 M 18] 4t 21
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4, B Ly SR 4, BEEREMER,
AR RDARERTE M KM BT R R
AR T 38 3000 She e o R 1) J U, DA AR Y SR e
¢ LIDH 1) K i mRNA FiA IL-8 (/K. iX K
T 2 BEAGTADL IR R MR P T AR 28 4 52 s 1 2 Ao
Feml, AR I I AT AR L. B I
IREIAWEE, By RE, MIEEZ
R 1) 2 5%t R PEE R %o b 20 AR i o I 30 P 5 8 0
RIFA—F. H 4P, Rongrong Jiang 25 " B SD k
BT RAMEN AL, BHE L&, JERES S L
BRI, fE 7 5 R LK R ] B T
NAEBEKFRIE, Z)E, MWRREMIEFR IR,
T T IR PR AR, B R AE ) B R A B A N 5 il
Lys BIVLAL b o i g ax g 488 7 20 R F 98 LIDH 7
W R RS IR I FE R IL-1 R4k

HEl, 06— 5% 500 B R R R
H AR 2RI R A, ok 7 e 18 5 28 M B A7 1
BEAL. Sasaki N 2 UV i F AR RS B 42 M L 3653
B, gt M Ly AR SR LT, B4
il L BUAAEGURT [m Ak () L7 ) AR MR, 2 )5
W FEME BB AZ BCH BB AR AR 1, 8Tk SORE Il
MUBR B AR Y, 5 A A TR A L o 2 B 400 I
PR LIDH. Ming Wei 25 A\ "7 i 3o 5 57 M 5] 48 2
P K BRR 5 R AL PR T IR ABE B, sl P A o) o g i
HPFEARN, RERAUEE Ly R 2 K
IERERR, FEAEAE A REA% B 7 SORE R Y . E A
BUAAN AT DAHEATAT 5% B S 44k X 9 0 TR - ) e
FC, 0 HLAE @Rt S e R T R ATA
J7 (HESCIRIRS: U, B IR T 347 2 Bl 24 241
D 5 IXREREXT AL SR AT T, AL T —
PR 25815, MBS

HAT, A R85 28 PR RS A7 0 7 vk 1T
T, BRSNS T PRI ARCADL N S HEEAE [ 25 5% HIE AR R T AL
il o WA A AT LU T 15 5 HE K R AT M I 250
PRGN, IR TR, Aik— DR MR
B R HRE A AR AL 5 BV SR AL TR B AL .

L WHRIR S R E

141k, AN S PR R 2 A
A FERHIEMEIA) A S HOREEATALA0L . BB, gt a2
RHUEMTT AL T AR RIS HBAL, (I A A
AT B O ERAR R B A Y B R S 5 N A ] HHR AR
Kot BAT e AR AL R A AT B . F H RTEA M
AR TIUAEL (1) HEEAE [ 35 2R HOE S AR AL i 2 ko, AR
BRI RIZEA DLUT 26 ORBHE TR (] 2LIBATPE
BRI @R E G L, WM
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(T

)

FTIEFEEN YR A A B RUR T R S R L
@R, B, TN TIRERD; OfeEE
SR EAT I R E RO R T REE . AR H AT
HEIRIEE 5% H AR TR (A 1 % ik IS 1 KRS, (HORIK
BIUL_E AR T LA, SRR TS e e AR
AL ZR . TN TR SRR, Hl&RlE, 7]
FENT R EARS IR, DI T N JISHE ] £ 5%
SRR FE K SR KA -

2 % X

[1] Tamer Orief, Yasser Orz, Walid Attia, ef al. Spontaneous
resorption of sequestrated intervertebral disc herniation.
World Neurosurg, 2012, 77:1 ~ 7.

(2] XIEESL B . a7 REEME R £ 58 HAE ) i R
W e . PR A%, 2013, 19:241 ~ 243,

[3] Young-Joon Kwon. Resveratrol has anabolic effects on
disc degeneration in a rabbit model. J Korean Med Sci,
2013, 28: 939 ~ 945.

[4] ATARR, GERE , 52536 . TEME DA P i SRR )
S T EPOREE A 2006, 12: 353 ~ 356.

[51 EAFY, RAKE . R R A S () AR i L sk
56 P G B ME B) SRR | WL PR S A R &
2011,21: 161 ~ 164.

[6] LuDS, Luk KD, Lu WW, et al. Spinal flexibility incease
after chymopapain injection is dose dependent:a possible
alternative to anterior release in scoliosis. Spine, 2004,
29:123 ~ 128.

[71 Hoogendoorn RJ, Wuisman PI, Smit TH, et al. Experi-
mental intervertebral disc degeneration induced by
chondroitinase ABC in the goat. Spine , 2007, 32:1816 ~
1825.

[8] Li BI1, Zheng XF, Ni BB, et al. Reduced expression
of insulin-like growth factor 1 receptor leads to accel-
erated intervertebral disc degenerationin mice.Int J
Immunopathol Pharmacol, 2013, 26:337 ~ 347.

[9] Hamrick MW, Pennington C, Byron CD. Bone archi-
tecture and disc degeneration in the lumbar spine of
mice lacking GDF- 8 (myostatin). J Orthop Res, 2006,
21:1025 ~ 1032.

[10] Zhu LG, Chen X, Yu J, et al. Effect of removing
dampness and promoting diuresis method on IgG, IgM
and IL-1beta, IL-8 in serum of rats with autoimmunity
induced by nucleus pulposus. Zhongguo Gu Shang,
2011, 24 :327 ~ 331.

[11] ZHANG JJ, SONG W, LUO WY, et al. Autologous
nucleus pulposus transplantation to lumbar 5 dorsal
root ganglion after epineurium discission in rats: a
modified model of non-compressive lumbar herniated
intervertebral disc. Chinese Medical Journal, 2011, 124:
2009 ~ 2014.
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U LR A EI AR 2 B R ZE R

54

ik °

R

(B BRI R B B AR, B9 & 330006)

= 25 4 1 #0 (Spasmodic Torticollis, ST)
AR IRHLE AR G4 T, R R RV )
I 5 50 20050 UL A A B 7 i o 4 o L B O 2 M U 4
P AR S SR I S, W AR 2 RV E .
Claypool'"! F1 Castelon'” #1& ST &5 %458 1.2/10
JINFI5.4/10 Ji No BT ST B AL 995 2 o 58
2B, WCE BT = R R R T T B 2006 R A
2012 FFFRATR #1228 B AR XN FRBHE B 5 151
ST BHIATIHIT, MKW EW .

B &

1. — ek

AT 36, 26 FEE 10~ 44 55 HifkE
10 K~ 6 H: 2 B0 JER, SLaidsad o2k DLAIR
WA AR 3 BN R, Skt
2 DARARTH 1) A5 K e %5 5 49 B8 P SIS 42 -
FEFRIE . NPt JG Y47 i S A G LR A 2. B
ORI, [FIBHEAMRE # R 2

2097 T

AAMER S 1, A7 mMsM (Cupy)
HMESF A (Cue) KRR A e 3 4,
AT A M FME S8 M4 (Cy) K I (C,y) BHME,
I 70 ) B A 2 BEL A o 1 22 LV T 2450 7. 2% A
ZRH 3 ~4ml. BI7EAKKL 7 mg/l ml 5 28
AKFS S mg/l ml. 442K B, 0.2 g2 ml. 44K B,
0.5 mg/1 ml. AEFEERIK 10 ~ 11 ml; 45 55 FH 6 24
N3 ~5ml. 87 RKEIT LI 208 1ITFE, 3t
TEIT 1~ 297

39T

BT 0 19 T 36 97 1 97 RE e R B 3 R E IS
Tsuit™ ¥F 23 K I W7 ST I PR ™ EFEE . B4 T=AX
B+C+Do. A MK ERERE: A=1+2+3, 1-HFEE O
HENO, <15° A1, 15~30° H2, >30° N3,
2- RS CRMiR N 0, 2R 1, RN 2, HEE

A JBIWE#E zdy@medmail.com.cn

K3, 3-wijEkE CCEMA O, BEN1, HE
N2, BEER3) . BASKMERE A (RECH 1,
FFEN 2) o CHJBINRZS CREE. MBI 1, B
FRotoi EEF, BN 2, EE. 4 N3 . DA
kIR EE S, D=F2E X B (FRRE: BN 1,
HEN2; WE: BRHN 1, ESN2 . &KES
255, VP Em R R RIEE R E. FRCRAH
PLBEREUTE 43 (visual analogue scale, VAS) 1 &
FEIRREE . ] 10cm iF 2 R, 0= 5, 10=
FEE R, HBERET 6 H & 1 FEMEREIME K1
WOCAT=TIRITH — TREVIR; B REAE: ATT
BITHT >50%. )

4. ik H

HHE SR S8 £ bR E (X £SD) Fon, R
B FEA ¢ #3317 G010, P<0.01 £ EA
Guit i Lo

#& R

AT T BT FESE UG 3 3 RIFAGIT RUNLER
6T RTECEL, YAYT IS Tsui 143 2 RS (P < 0.01),
RURIT JFE R MRS JRIT IS VAS ZHEE
EITHT B EE (P < 0.01, WEE 1), UWHEITER
3R P ) PR R FE I B SRR

BEVT 6 HZ 14, B 1 BIT97 258 s VS G
R EE (YA RERMTIZEETIE. MEIGRIT &
IR L H, SETEHESGE) 4, H
RAPIBFELRNE R . BrE RO &AL
PR RRZG R I MR RN BN .

F 1 IRITHI T RRSERUR S 3 K Toui ¥4I VAS 45
(72=15)

Tsui 4314 VAS 7 E
JRITHT 8.80+2.28 4.80+0.45
IT NG 2.60+3.13% 0.60+0.55"

5iaIrRitbE:, *P<0.01, "P<0.01.
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IS

ST JRFRFTLTK F1BHS (cervical dystonia), 2
FE ARG IR SRAE CRRAE M RISR DL
HHESM R RS0, FME . SUREFI 20 ) X
PH LS AR 5] L ) Ak R P SN T RS AR AR 1 2L
kIS . HATIE IR 322G O R E T Wb R
75 () . RTREE (EMZE)  WUAF (B2
A5 LRSI L 2 BRI PR CRUURAE B
& WERRBESIRIT ST, CHRRIE & 5 BE
53% ~ 90%, WHLUFFETE 40% /i Y, HAKZH
BEWRELERE 3 ~ 6 N A T,

HMBEFEARIGST 7T, ALFE I B S E WLA DB
AP I WA, 7R E [m) B AR R T P e e 22 1%
W, MEE A AT S IR AR S, T AR
RIT A ATERZR . KA ECR, K —RA
YERNEIEIRTT -

AN [R] LA B e 5 A0 4 5 EOAN [R]85 )
B, IR EAR AR R UL A sz R AT LK ST 43
JoJE A C il R Bt FLR ML SkIAL. e L
FOR PR 5 Beiey i i m i i) Sk 2 L. 23
S LA M g B FL ML) 5 A 2 COBUm] i £ L
RIMAHTRHAND 5 8 Gk, kMl Sk
B Z RN FRE R (EE IR NEE XS
MERI, AR NBEETUHRLD .
FEZ ZNHMHES: BIME. Cys BT S BN
BRI Cg Ja SRS I B KL
AR Z 2L Cys BT S SCHLIE BRHENL

FATER X5 0] JeE B AN e i Y ST TR NLINZ

(_EEEHS 66 10

[12] Cho HK1, Cho YW, Kim EH, et al. Changes in pain
behavior and glial activation in the spinal dorsal horn
after pulsed radiofrequency currentadministration to the
dorsal root ganglion in a rat model of lumbar disc her-
niation: laboratory investigation. J Neurosurg Spine.
2013, 19:256 ~ 63.

[13] Wang YJ, Zhou CJ, Shi Q, et al. Aging delays regener-
ation process after sciatic nerve injury in rats. Journal
of Neurotrauma, 2007, 24: 885 ~ 894.

[14] Kim SJ, Park SM, Cho YW, et al. Changes in expression
of mRNA for interleukin-8 and effects of interleukin-8
receptor inhibitor in the spinal dorsal horn in a rat model
of lumbar disc herniation. Spine, 2011, 36: 2139 ~ 2146.

[15] Rongrong Jiang, Guihua, Xu Rongrong Jiang, et al.
Effect of scraping therapy on Interleukin-1in serum of
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Bethse (FUEMSMEIML) |, RBAN A4
i NUENTRZ ST U R s S e = b | N R B &
ZURE, BRSNS Tk AEDE, DU R4 IE I
BRILPAL R B ZE 1k Bl i B VEAS B R0, R R
PRI E M. AR5 Bl N &R 15 21 W B 22 1
4 R0 Tsui Vo 2 35 23, REUIERXT ST F %5t
B S BEAR AT BRI IR T, AR NIGKRIGST ST
) — AL 807 TR L 5a 1 a2 W oA Al
B, AFanER sz RNV L M A, E AR
IPRE A 7 %o XFBHIRA T BORAEE, WIS B E
ANEHETT -

& F X

[1] Claypool DW,Duane DD, llstrup DM, et al. Epidemiology
and outcome of cervical dystonia (Spasmodic Torticollis) in
Rochester, Minnestota.Mov Disord, 1995, 10:608 ~ 614.

[2] Castelon KE, Trender-Gerhard I, Kamm C, et al. Service-
based survey of dystonia in Munich.Neuroepid-emiology,
2002, 21:202 ~ 206.

[3] Tsui J KC, Eisen A, Stoessl AJ .Double blind study of
botulinum toxin in spasmodic torticollis. Lancet, 1986,
2:245.

[4] Gary EB, Laura M, Michael J .Botulinum a toxin for
the treatment of adul-onset spasmodic torticollis. Plastic
and Reconstructive surgery, 1991, 87:28.

[5] Brashear A.Treatment of cervical dystonia with botul-
inumtoxin. Otolaryngol Head Neck Surg, 2004, 15:122.

[6] Wighse , WRMERE, MR | &5 3 2 vE RS I IR 20
BT ARG . SLARE M A DD BEvE M &AM R
2004, 6:341 ~ 344.

rats with lumbar disc herniation. J Tradit Chin Med,
2013, 33: 109 ~ 111.

[16] Sasaki N, Sekiguchi M, Kikuchi S, ef al. Anti-nocicept-
ive effect of bovine milk-derived lactoferrin in a rat
lumbar disc herniation model. Spine, 2010,35: 1663 ~
1667.

[17] Ming Wei, Sui-Lin Mo Neel R. Nabare, et al. Modifica-
tion of rat model of sciatica induced by lumber disc
herniation and the antiinflammatory effect of osthole
given by epidural catheterization. Pharmacology, 2012,
90: 251 ~263.

[18] Xu X, Zhang Y, Qu D, et al. Osthole induces G2/M
arrest and apoptosis in lung cancer A549 cells by modu-
lating PI3K/Akt pathway. J Exp Clin Cancer Res, 2011,
Mar 29:30 ~ 33.
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xS Z AT IR 2

IEpul PRSI

For O /I c = =S R Ry G < N
(IED MR ERE AL, FET 1330005 * R KZEANMIIIRERE 7O I KB e F A
JRELA F B =, 4ETE 133000)

Ma Ke %5 M i e 22 fik e B 5036 T 7 717 IR 2 Ji Aol
298 (postherpetic neuralgia, PHN) B3 7 B If IS5
B, Kim &5 P AR T Bk b AR RA S22 AR T PHIN
B IR, RS B R T MR A Y Rk
SR B E AR RS M 4 T AR A 8 ik
SN EmE T VAT PHN, S ZEME 1 B R
SR, o T OREART R . PHN & —MomifE 1k wh 205
HRPEFCIR P, T AR A 7T ok ol S A0 ) A% e A
Peise, WR—Rh 7 v 2e? N T VR PR 5 R )
SR AR FRWEE T 60 67 R E2 J5 v 4 0 B3
P4 T e, v PHN (36T SR 458 A )T B
A BRI o

B &

1. — R

KA T CIRARCAC B L b, RS K
KB 2 E WS R E . #®$ 2012 4 01 H ~ 2013
08 A Fbr & Im BHIE 19 PHN 3% 60 1], 53k
3161, Lot 29 6, SEES 65 ~ 88 % . FEMLM L 2 4,
A ZH 30 1) 8 AR 2 T ik b S YR T 2, B 4 30
AT AR A 257 B AT 4

2. NiEpRifE

OFW=65%; QW L=1"MHEH
@ VAS it = 6; @HAHERNLLE T, , PIESCICX B
&5 O MRI K #r, TCRHRWAH . HEBRbrdE:
OB REE EE; QFIH™EL, i, F
e R4 B O/ IEmIGEmmGEE; @&
HREPES I & KA ©4 SR N AMNE G
Pl B

3 VRITTIE

PR S RAN B SR v, B U RN,
R KL, (EROMEAS . efE iR DSA g,
2 FERIT PR TR ATE S ESE L,

# L1
A JEWAEE dlgiu@ybu.edu.cn

SR 150 f ) B R B R, K B B R R 1R 58 g
JRCEBAR /I % ) AUb 75 T A S U 11T 2 1) R B 2
Jik b BEETERERMK T, KA 10 om S50 % F £
T 2 R AR . VR R ORT R, MATE
BRI X BB B ARG B, BH R E R
TEMERIFLINE & b X RarE R E, EF9f T/
BN AN, BOMERSLAN . JESTIER A A, AT
Je RERMIAT X 2837 A0y AR BB A 38k, R e o (L
K1, 2) o FTASIACNIE s C B T BHE A TR A
] R-2000B Hif A0 42 Tk A%, 8 S o 8 P o 8 R A1
IEE 0.4 V UUN HIUE IR R B, 13 ) FEOE VL A i
B, TEAN2%FZRE 2 ml 5, A 5520kt
BT, HBHON: WBITIRE 42°C, % 2 Hz, BKoE
20ms, HLJE26~56V, KA 60s, E4:3K. B
HAz O CIELSIAIGTT 3 1K, FHIK 60s.

4. VN FEAR

K H M LT 4375 (visual analogue score,
VAS) PPk, X R G AT ¥R 4y, 0 4
RNTEIS 10 3 Ay ffE LA SZ IR0 o B U I 8] s
WITIE LR 1ML 6408,

5. Giit b

KH SPSS 14.0 A AT G A0, Pl
B K B £ bR 2 (X £SD) For, AL
K /5, VAIT TS L RCR X ¢ A S, N R
MIEZS 73 A8 K A B, P<0.05 NER
Bk E L.

# =X

A, B A3 AR TR AR A 4875 ik 5 ARV T 4
RIS ARAP L T AR A . AL ROPER] . RS
WASERAL (F2 /4D « AR IRIT AT AL AL O
VAS ZRWTEREE (WE D .

PR I 5697 RTAIEL, VAS W3 R (P <
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0.05) . JRITJa & IE &, 5 AAIE, B AR
JTRURET (P<0.05, WFE2) .
Wit

W K 92 J5 A 28 S (postherpetic neuralgia,
PHN) J2& 7 IR 8 2 fc 5 L 16 9% RRE, - LA [ (1) K
25 M R 0 e A R R A I R ARRAAE i R VR T A
Mo MWEP. AR E S &, PHN 24 &
HRWEEY, RN R, G
20% ~ 50% K7 IR 2 3 4 K 4 PHN, K&
W 465 £ 18 ot 38 o

WFE KB, PHN A g2 —Fh A4 R G800 2
BUAS A FER Z BE A AR . PHIN BB 35 R
2 NI B A1 FE AT AR 2 2 G A7 AE 22 P BE 28
PR AT BEAFELE Z R IR HLAE] P PHN A 8 (1 415 AL
VR ARG E A 1 % T S S B M AU s
PR T RREEE R RN BN T8l Ay
FAME Tl FREEIER S T TR T f%
NEBEN A B 2] 4K 2555 5] A S A i A ) 1
%5, Rowbotham 25 " 4 50 J5 A K BBE AR N /N 4
(RLFREE AT F 88 ) NS TEIG &, % i 5] g rhkix
I B DL R i bt S PR B ML —

B2 7 S B fr
0305 5 A TR A1

1 NG B AE IE AL
IR AR RE RE A 7]

——
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AL (dorsal root ganglion, DRG) 2 fii
LA BIRRETS, Rt RIYIRA AT, DRG
LR 28 i R 928 ) R L B LR T IR 5
PP de R R, SR A S A
fili % ¥ DRG #£ o atEAe t, DRG 5HEHH
PR T ) TR 22 1 2 28 DA S ORI o 4 L D e P
ARARAEA 2295 BRI (1) A L o LA 43 SCBRE )
YER, DRG RN #2897 H 1 IR ¥6 77 BT 78 1 B B
BEX U X DRG A4 (10 48 2RO PHN
SEAEIR IR BN A N7 R R 2

R E PR AR IE 12 X, WA & HH IS 0D )
PR, FEME AR N 40T J7 R RAT, R
NGB F 4 JE R 2> 2= 1 78 DU
TR B 40 2852 T SR PR PR 2 A, Tk X B R P b 22
B3 J5 AT BT ERAEAE B T, PR AR A )1
BOMEAR 55 A0 AR TR — 77 BOHE A TR 1 FR) A [ L 2 HH ME
Ao AR o 7T S A A I A EE B R R
BLMAE Re K i X iz S AR AU AR A A B, FR
IR R S e A s BT IR UER BIAMEMR] FLAL, VNI
SR 1 2 FERENRE AT H, RIS E AR /N
(0.3 VLR stae s & s B, HoIm IR 4.

Ricardo Vallejo 25 " i\ Ny, £ = X A&, i
e TEAE/AN GRS R OGP IR yT b, o
AR T Bk b S 4. LG Z R, ko 56 40 mT B
W A2 TR, T HA s (s
TRER IR PR M . SR, ARBFTTEE R RR,
XFT PHN HVETT, 301 MR A0 28 45 SRR R R A
TP, HA B ISR | R 2 ek DO S R S
PRI WD BESEIERE, AUE &S X
RIS, UWIHERRRE S 3T &N
SR AR AR BB A VR I 1 0 IR IE IS 4 22 S AR
LA AR A 2 7T S A A VR T A SRR X
RIS 5 PR A IR BRI A i Tk — 2Bt 7.

FAFEIRYT PHN SLE 1 A2x, PHN FIPESmHLER

By J TR JEW AL, AR5 A FEATL A P A & e S ek
F 1 WUAEE BRI R
PE 5 AL .
Q [=} AEA DA
A G % = R () VAS 145
Jok i 5t A 40 16 14 16 68.8 + 8.7 7.68 + 0.98
P e 15 15 14 67.5+95 7.57 + 0.86
=2 ULEE WS VAS oy bt
405l VI RO BT R — A BT IE— A WITJEASH
Jok v S AR o 4 7.68+0.98 431+1.68* 3.71+£1.39% 3.67+1.26%
SR AT B2 7.57+0.86 2.16+1.22*4 2.08+1.25*4 2.06+1.18*4

*P<0.05, SITHTELE: AP<0.05, 5 A 4.
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AR, TR — R T RE RN A2 LR E IR, JF
HAEZI R R = A R LR AR IE W] A 2
ek, P -SEAR Y BE LR MG, SRR
YIEIaYT . MRZERH . MBI, PR TICIASE R,
AR, A ARSI Eit, 135K
MPZERH G YT R AT REAE IR E JE SR HEA T (f
U 3 RN RN AT UL, e B T2
PRI AL, T PRI JE L ik A
HERE A G GRS SR

& Z X #

[11 Ke M, Yinghui F, Yi J, et al. Efficacy of pulsed radiofre-
quency in the treatment of thoracic postherpetic neuralgia
from the angulus costac:a randomized, double-blinded,
controlled trial. Pain Physician, 2013, 16:15 ~ 25.

[2] Kim YH, Lee CJ, Lee SC, et al. Effect of pulsed radiof-
requency for postherpetic neuralgia, Acta Anaesthesiol
Scand, 2008, 52:1140 ~ 1143.

[3] wedby, EHM, SR, & R AR
TS BB B AR T RIS 5 228 (R I PR
ML o EAORR R 2% 8 |, 2013, 19:587 ~ 590.

[4] =M, B0, KT, & RS TT Rk S RS
ZIWNRIT AR 5 1 A A I ART R A
[ R e 22 6 | 2012, 18:473 ~ 475.

[5] 5 HRA, mSRaR, RSO . SHBRIG ST R
I - TR R EAEOR B | 2008, 82 ~ 83.

[6] Johnson RW. Herpes zoster and postherpetic neuralgia:a
review of the effects of vaccination. Aging Clin Exp
Res, 2009, 21:236 ~ 243.

[77 Wu CL.Marsh A, Dworkirl RH. The role of sympathetic
nerve blocks in herpes zoster and postherpetic neuralgia.
Pain, 2000, 87:121 ~ 129.

[8] Oaklander AL. Pathology of Shingles. Arch- Neurol,

| T T —6—

o« 71 o

1999, 56:1292 ~ 1294.

[91 Bowsher D. Pathophysiology of postherpetic neuralgia.
Neurology, 1995, 45(Suppl8):56 ~ 57.

[10] Baron R. Neuropathic pain. The long path from mechan-
ism to mechanism-based treatment . Anaesthesist, 2000,
49: 378 ~ 386.

[11] Rowbotham MC, Fields HL . The relationship of pain,
allodynia and Thermal sensation in post-herpetic neuralgia
. Brain, 1996, 119:347 ~ 354.

[12] Vranken JH . Mechanisms and treatment of neuropathic
pain. Cent Nerv Syst Agents Med Chem, 2009, 9:71 ~ 78.

[13] Malik K, Benzon HT. Radiofrequency applications to
dorsal root ganglia:a literature review. Anesthesiology,
2008, 109:527 ~ 542.

[14] Inoue K. The mechanism and control of neuropathic
pain . Clin Neruol, 2009, 49:779 ~ 782.

[15] Cao JL, Ruan JP, Ling DY. Activation of peripheral
ephrinBs/EphBs signaling induces hyperalgesia through
a MAPKs mediated mechanism in mice. Pain, 2008,
139:617 ~ 631.

[16] Obata K, Noguchi K. Contribution of primary sensory
neurons and spinal glial cells to pathomechanisms of
neuropathic pain. BrainNerve, 2008, 60:483 ~ 492.

[17] Simopoulos TT, Kraemer J, Nagda JV, et al. Response
to pulsed and continuous radiofrequency lesioning of
the dorsal root ganglion andsegmental nerves in patients
with chronic lumbar radicular pain. Pain Physician,
2008, 11:137 ~ 144.

[18] Ricardo vallejo, Ramsin M, Benyamin, et al. Radiofre-
quency vs pulse radiofrequency:The end of the contro-
versy. Techniques in Regional Anesthesia and Pain
Management, 2010, 14:128 ~ 132.

[19] &3, %R, Bk, 5. AT tea
MR I HOIRAD S T R . e PR B R
2008, 37:262 ~ 263.

WIS KigE S 5P “SFERRBESL R

AR« F AL PO R 240 SO AR SN, N8 SCIPE AR B KPP & R VP i AL R 2 A
HHEHEALZE  CHErARREFR SR NRIRIIRY; NGRS, 133 HERE N S A R

e . T %A

(1D WRFERER G0 JRIFAGEHT, Redfitd E PO R 2 AR R
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2 RIS R SR TE ST 7 SIHE R] 52 HHAE Y
T RS

XV

% 4148,

FR4R g B

LR I — NRERERERL, LT 3320000

SPME [ 5% 28 HOREAH S MR < AR R A ™ B )
s T R AR R E, A, A, WS
IR R A TFUETF R INGIT NG 8 2 UE,
MBI NFARRIKE, 3R ERGETET
HE. BRI, REGERTHEZE R TR
F YR IR (R AR BE W, tel A 1) 48 YR R P If PR
W7/ 00 B, A 7 BB B AR A AR, W
SR INUME ) 555 98 HURE 4] R 38 IVR T R S22 4k

B &

1. — Rk

(D JRBINERAE: AR E 2 PR ARTE.
SR TR 2 20UME (8] B 28 I 5 A 1A b 28 4R 20 S5 E
i, GARSFIRIT R EE S0 Bl, k27~ 72 %,
52345, 427 ). HLlaAE 38 45, AUAIEE 11 4,
=114, VAS ¥4 4 ~ 9 4.

(2) JRBIHERR bR AE: A IF™ B e 28 5 s
BT AERERG s A RER MR B MR AT
REHIRARU G 22 &I OB BN
HIThRERERG 1 B

23697 T

BEARRCE N R, BUREML, 3T
WEMTEERL, oM, RBTIhEE. E58T
WEEHL (DSA) BT 78 50 527 5 8 A ) 48 S AH 40
ek, O&LIATAE, HERSPRERESLE
BT, 1% MARIZ-RE 2 ml FFKE, H 9.7 em
K, 2eui 5 mm FHAEF BT R AR HME R B, 5
IR AL E, FRKTIURSE 0.1 ~ 0.2 ml A1)
BHIERS, AT BE 71 1 5% 771 20 Mk Ta) 258 1l 284 Ack ds 38 A
G5 R MY, 1AL 7R 8 R 750 M ME R £
MR . @K HALH B-2000 S804 AT 5 41 iA
37, W BPUAE 150 ~ 300 KK BERZ H 4R, &
JRGEFIZ B 5 R AR RER,  HRAE S KN
1l 4 FE BEAT A (7] B )RR RS () S e 5 PN AT ()

A GBIREE

¥ 60° . 70° L 80° £ 60" ; 90° , 90" *2;
95° , 90" *2. G FHIEr, LA PR NG S
FF 5 mm BEATHE LB D o FRRE. BATR
485 —F. WIKEMHE, HEMFRIEE, DL
BHM N . @R 5 mlES 2% T A KRS (f
[ HE ) AL 40 ug/ml WFER R S ml, FEHAHIR
Atk OMRMEETE R 5, KB ZH T 10 min, R
Ja RN 2 ~ 4 /NS, BUK. BUE. B IR
FEVAIT o LRSI

3TN R AR

ARJE 3 K. 1 H. 3 H K H Macnab #5 #E V7 &
Y. (i RERSEAIE R, WEFRE) TAEA
AvEs R AERECRER, WEAIRE IR, X TAEE
WEICR ;s AT CRERIERAR, TEBIZRR, MR T
ERIAENG: 2 JRITATIE R ZER, HEZENE) .

4. etk

AR TR ¢ K96, SR HRLER R
3. P<0.05 NEREEES, BESIFEE L.

& R

e AR PR ERTF R RKE3 RIER
ik 84% (42/50) , AJ5 1 AR E 90% (45/50) ,
ARJG 3 AR ZE 92% (46/50) . 44 HEERHPIK
JEMRAIOEL WTE T M SIS RE (IR 1D .

oo

SYUME ) 25 5 5 S50HA) 9 20 R 70 000 075 2 Nfe PR -
N LB A o ME TR 5 27 4 BB AZ S
FIWEEMENRE. MEFSEREEAHL, HPE
RS B BB B B Cysn Cogn
Cor RIGENR Z . RZ NI IR Z AL, W b i A2
2o ™ H O BEAZ 8 R AR P AR T T M E,
Z IR PR AR, FEA R B -

SFPATUR A A 3 3 S A 2 1) A iy R AKATE (7] i i
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&1 FAREARK TR R
ARG I (] 4 K ] 7= R %
3R 20 22 7 1 84%
1A 33 12 5 0 90%
3 H 40 6 4 0 92%

W RE=K, —H, ZHMWE, P=0.0001, P<0.05.

1 R E

R, AR A TR kW, A BEAZ AR
A/l IRBPEE R H . RIS SRR R Sk B R
PRI SO T SEMERR 2 PRI A B IE A K
RV ER Mo REUR—FhERELR], EREEIL. BN
AL, R ROKZE S, T RE R BEAZ X A 22
I ™, DR AT SRR YR R [F B
WA IR, FEias ] SR AOR B AR
BRI RIS ) R R R B, R
FEJE TR, ERIE 4 ml L. SRATHIIUG 4
TREEH IR SRS, AT
B2 RN )Mo LI A LK T B AR
WENAE, e AR A TRITERL [F
It BEA 28 A TSI HME (B35 P9 RV e L 2

AR EEMREY AANH 3D, Rl
DA RN RIFRAE, JRATREIRARE Ko 8T 2 i f
PR RLAH RIS, RIZEGAL/S, MR
PR EAFRIZEME, S IR AR 13 LLE R
AR FHE 1R 08 R BH 1 3605 100%, - [RIIA 2L 1 S &
TR B A 3 R BA M S AR SR Tk 80°
TR, SAZEFRBHRAE, EROHE
HA Ik, RRETF ARG RIS Y AL E R R
WIS AT T — NI, A0 T IR R
PIRIARS TR, 5% 2R A KV B, RIS th T
SRV (B R LRI . A8 M A S 3 SEAT R
MRIGEAR P FEAE R, AJAER S F
N T BT B BRI R A 3 2408 1 A

Bl [ 1 BIRCRE R EE, 7, 50 %, fTFARA
JIRIE, TERRAKIADREM, HHILLE. k%
FEAR, AR, BB HAEIIER, 45 T PUERRE  XTAE,
FFERIRTT 20 R, Geftto DAILIRATIA S AR % &
FIV R B STREAR R EE, WERERTK R
B, SR S I U o AR A AU A
71 852 e 5 D 03 v i x4 A ) S S B i A 455
BB T X T ARG FIEAAEIR, B FEREL
—EIRGIRYT, U AN . S I £ B
S A S, PR ARE R

ARG I PR AT RO S, 1% 59500 SUHE 8] 4 5% H
E 51 R ZAR T B A M H %%, ROR R AT

& F X
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= SRR i A7 S AR S A e 1
A A VR TT R =

KRR D

HRF

(KIREEZB M B AT EE R AL KR 046000)

— X 22 (trigeminal neuralgia) J2& i & UL ¥ 5
PR, DL—M I8 = X A2 A X A e &A1)
FE ARV N R BRI RS IREBEA R 16T =
SRR IR I T RO VT eI T B =X
PRI P S PFAREAR J5 & TIPS % (purulent
meningitis) &5 /0 TLHI R A TE . TS AR = X P4
I SR AR S AR J5 A RV I R S VR 9T R 2

B &

1. — Gk

B, B, 398, DT R A M H AR AR
2 AEINEE 6 A ANBt. SR 2 AR H A T R 1
TR, M2, BiiE. RIS, KR E
BT TR By R, RAERFEE A2 1 ~ 2
Gyl A E, RN AEE RO, KE, 12
Wi =Xt (LI, T30 , DRESPEF,
200 mg, 4K/ H, ERAT%&ME, BETIENZZY)
1BIT o B Ao _EAIX R AR, AL AL,
SO S, RIS SETCRE, AR IR,
IRERVESN IS, WIS, PV IIES . P
FUPF4> (visual analogue scale, VAS) P43 7 43 4l G 2%
MEH: FZHHE : 6.4X 10770, FHHERIA0I E 4 EE (%):
0.689. FFLRE B ThREIE N o i Fre UNT A W57 84k
OB FEOE. Skl CT: RAFH .

2.9897

FRARTHES, ABEHE=HEEMKNT=X
PR SR AR IR A% A ARGEE AR, W RV B Al O
K Hartel BUANBEZF ], ZFRIT), RBEE,
A R e e, HLAR R D /D &t 1 4y ik
W, MR f5 , LG, 75°C, BR60's, FL3 K,
FARGHGEFTLAE, AHHBAEREHE LK. KE2
ZINESE PN F0RTS RS P Sk kbR 2.0 g, JREH DL R
i, Lt REBKEMIGT. RESE1H, B

A JEIREE  zfe6509xy@aliyun.com

Fr MBI R, VAS ¥F4 0 43, el by RaIX
2 DT RAS, SN A B e 5 T2, IR BKIE BN IE
W, MNIER . REH 2 H B4 BE HI L
BEGSEIR, EHNIREH, =77, R g
H39°C, Ak, Ak BT, WHELE (),
I PRE PN A TR PR, AR H BRI PR R
SLAUMEmREN 2.0 g, PPERREIR, WIELEHH. M E &
2 ml, 3 /NI BB RIS T B, SRR I = A A
391 %R W% 5% B, Brudzinski fIF (+), Kernig fif (+). &
A E40M. 12.3X10%L, Pk 40 i i 4
Eb (%) : 0.803. 7= B MRSEAb Mt S 28, AT IEEATE
ZERIAR, WAL 190 mmH,0, MM, FE
TE At BERAMATEREE. MR thss
B WAEPE: 1.54 mmol/L, MEA: 1.67 g/L, &
M5 116.1 mmol/L. N H il MILh e k&
T, WIS 27, MOER AN 2400 X 10
Lo BCE R R WA % 0 BT AR Bk, 112
JIRCIRVERN B 28 o S Sk rB it iAdh 4.0 g0 1 IR/ H,
H# 250 ml, 4K/ H, HZEXR 10 mg, 1K/
H, HZHEZ 6 /N LIBEM, HIRKREIEYE. A
Y2 HiG B ms M: AgiiE: 12.1X10°7/L, Fik
R E 3 (%)« 0717, AT E AR L
JIER . YBIT 1 G AT IEMESE IR A il
120 mmH,0, WERIMMIE R, HRIBRIEILSE
Vo, EEMEM, SRIIER, 15 H &R A%
KN, ARELF kS S dh A 4.0 g, 1/ H,
HITH 10 HEE AR S RIS RS, i tb.

& R

AJa B b FaKAmIE R, A2 T
BB, XUMIRBRGESNIEH, MR IER .
BiJa 1 AN HBEYT, B REMBUOE. MR &R
TR SR o

CFH5 76 1)
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FEAR AT i MR DL IR s B 5 iR T

BB TS R

GEEANE IS

PR RCR

7oA IRA!

(FEBEMKFHETEER ' KA, 2P0, 5L K5 830000

AHIE T B AW 52 2 ok A 53 B B AR 4 Tl DLIZ
s 3 1 7 B S A T M ST 2 (KOA)
HRE RS K i3 H W ThRE A RUPE S e 4k,
DRVEYT IR T T R AR AT LR AT B

B &

1. G NARAE SRR bR it

(D) PNbrAE: O RREIR &AL = R TR A
5 E XIBIE T 2t B NIRE R REE. @
PRI (VAS) ¥EIr = 4 570 (2) HEBRARiE:
OFEE &5 ROREEE B i s . @F EEN
BWIREA 2 . QA HIHHE BB 3 .
@OF EH AR ZEk A Bl R 2 i s

2. RGBT

RIG LGN 81 ] KOA ¥, KT H B &
Bl A B, A4 4140, B 40 6. HAk
BIT RN A A E RS A& 100 mg/ K,
W MR G & 75 mg/ K, BERIEAEEE VAS ¥
Iy, A BN 24 /NI VAS PEARTE 3 4 BA B, G
AR LA 75 mg/ Kib, & AFIEAEIT 300mg/ K;
B 2L 2 3 G AR 75 mg/ K, ZEREAMRGE
100 mg / K, & KA VAS ¥F4r, %5 B4 24
/NEF VAS TPARTE 3 43 DL B ZESRE A LL 100 mg/ K
#, FKEAET 400 mg. BAMRIGILHET 21 K,
TEIRIT FF UG TT 24 /N R H VAS 3F 4 & WOMAC
(Western Ontario McMaster University Osteoarthritis
Index) VP73 3R VAl 9 4 58 35 W PROEE IR B H 85 15 3))
R JEIT TP G0 SR A B BRI VAS 1147,
¥ CTCAE4.02 R ICFKAMA K B 1,
Gy s AEVRIT ER 21 R B IREEAT B 4 VAS V5 )
WOMAC 53«

3. B R 2 A

WFEIR (VAS W53 BRI B2 2= /0 KT =42
2 B I TR TR XOR A B T R bR, IR S AR
bR WOMAC P53 S e % VAS 114 . KA CTCAE

A JEIREH  email xjfr@163.com

4.02 BRI LY

4. Gt

FE L R bR K H AR AT 43 BT Kaplan-Meier i
2, ZHEEDH R COX [MHRA, kL LTE
SRR L

# =X

1. EEL LIRS,

A R B 2H B VAS VT 53 BRAK 19 N BRI L A1)
2R 29 (70.7%) K125 (62.5%) , A 4 A1 B4
IR R A SRR TR 2> B8 9 (6.7 ~ 11.3)
KA14 (101 ~18.00 K (WHE 1) , ZRASIH
HE N (P<0.05). AAEBFHIER T BEL SIBAT T
() E AT E 758 170 mg/ K, B B E AR T
BLLL AR AR T I ZE SR B AT N 200 mg/ K. COX
[l R AR TR BE Al VAS V70 X 32 B S FR bR 52 f
¥ (OR=0.77, 95%CI: 0.64-0.76, Pt =0.017) .

2. RHELZ S HRARGE

A. B W4 B A& VAS W S804 5 2.9
3.8 (P<0.05 , A. B W4 & #H 5% WOMAC
WATLGHEE L. WHBEEAYEERR A
Wl BRIk R, ZEREGIEE .

7o’

OA WIFIRNLEI B 2%, WA EfF— AL g%
SEAfRRE. HRTIIWE TN OA &I 2 2 Rl il 3
FZ 504558, EkEA 2 Bl ARH TR E X
TR (OA) IR —LHY, CREFENAR -2
(COX-2) #Ii 7], BefEHNH PR #H42 RG AT 5 R =
(7= AR T A R o H TR S R SR B 2% 25 B
RCRAFAE R AN, ELIE 70 2 438 o A0 4ef ) A 1 £
FERAN R s AR B 2 438 g BR 1) 1 LI AR A

Sty AR — BT LKA T M 8 0 B PR
2y, EReS R R IRIE Y 2- AL S A b
Pt I S R £ 0 I A AT A IR, AT A%
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PEA 3 ORI D, 1R PUERE. PR
ER, HErc&w iz HF s &m B R ria T .

WFFEE B IR, S5 gE k& A A EM L,
B0 H UMK O 70 A B VAS BRRIERIE I =432
— VL TR R CEEN 9 KD , e VAS [#
REHE (VAS N 2.9) . Bhgh BEHLLER S A
N, AR R AR R 2 T 1 It By AR 5
F A0S I R 22 R KOA fBF K. X— 5T
A 65 3 3 CUPK BE 5 30 X A5 PR BB TR, PRACH
BETS MU et I, A R AR i O %,
7 T ARG bR ooE B R 1R
F, 6% kAR g R i i P AR ) EE pE s 4, X
TR PRI B M B — e S B E L, X R S Rk
PR

AR IR RN (21 KD WRtsed, &
BARM I . PRZH B B MR Y A B O 52
P, FEMA R NAERLERSNE KR, B
N~ 24, Bl AR AR DL E AN R R
MR, 5 UM SCHIRIRIEFE A — B DR 5 AR
T —Jr RN T AR SRR RSB, 7 —
T3 THARAE — P28 G 7 39 hnaE SR bt 4 24555 5
ECVHALTE H AT E D et S5 A R H4F.

BARTEIG PR W 22 2 A 4 B H 838 3R

CREEEE 74 1O
it

= X IR AR S —Fh = X P
AR (B H AT MR, WA TR T R
=X, JT R, — RERE R JE AL L .
A B e I B 2 S e e e 4 T U6 4 T ) S
iE, AP RS LA B e IR R B
R GERE AR G e F R SE R B P T R g, i B o
WAL, FRINEMIGEE, Kerig 1iEA1 Brudzinski fiEBH
M, ZBENERTTAHE, MRS, 7RI E
USRS MK R R RS, I B E R 3 B )
PPN 4 s B AR AT R B R R AE DA R
%, AHSCHE BRI H I AR, DA R
MAE. BB E: JMRMBOKZ . EFE
ZRMa e (>180 mmH,0, #7177 > 400 mmH,0, 7R
F 7K B, A R AR I B AT e o A TR AT A 2
P4 AN (0.25 ~ 10)X 10°/L, — M 7E (1-10) X 10°/L
JEHEN, DAh PRI . AR > 045 g/L,
ZfE1 ~5gL. FEEERMD, ¥ <22 mmol/L.
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EFERH
1.0+
2R3
0.8 1 A
B
- A- sk
& i —— B- iz
e 0.6
I
H i
* 0.4
B
0.2
0
0 5 10 15 20 25
At (XKD

& 1 P4l Kaplan-Merier #i2E L0

BT B4, ESH A R B WA B E RE
WOMAC ¥ LR E R, W SFEARM NS
AR R ER A K.

OA Zm LI 2%, A —FGRCRAIR, af
WA A R BRALE 1 259, LAIK BB Kl PR AT Rk
Je gz R I R R AR T I R R . AW TR W], DA
RS ARG A, AR B PORAEE, BHA
B T MR B BE RS AT SR O A B R R
FE, Bazates,  OA SRR YT SR ALHT 1 Bk .

SiEinyT e, AEE SR A I 2
B AT RER SR A, R 5 R AR R EHR N R,
G RIS, HBEJE 70 1A e R, AR
BENTRRE P, 51 A %

= A2 R T A N RGRER R S G
3 RSP A S e (1 i LB R A L LA D T
A8 G P I HH ISR AU B 9 RRE, AT = AP 4 i
PRSI B & LU T JUsd: O™ 4% JC B #4F
RO R, R FRIET S Qe g Cn i i
Yesr i), R TR, I BRI
@UER &AL, EIERIE. RATHE A TR P UK F
RURTRS 02 O, W8 Rk AR, RN VR R R
KA, WA FR IR @FEARFT. R R)E
HYD S BE WG, EEEMARE. M0
LAz R G ARk, AR e R B,
A AR T ey B B e R AL IR R I AT o
SRR Ei A, RIS, — B2 g,
B R EMHAANPUE LY, RRkGT, B
Tk E )RR
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P8 50 28 B MV 4 A ST
B IR B FA M HE B B

e

s

CLZREE S ER B8 s nE, 55 266011

GRS P HEAAR R 47 5 #1 (Osteoporotic verte-
bral compression fracture, OVCF) f&—Ffi k4 #E Z 4,
JCH R A 2 A R I . 48 EMEAR S5 T B
JEAR  (Percutaneous kyphoplasty,PKP) {EN— 4t 4x
BRI TR,  Reff D 52 i e 51 K& 1) 798,
Oz B TR a7 2, R R e A I
BT . AR ARG A PKP A BEAT 52 A
PKP W FARRBR WA E AT B E LA b
F 2008 4 2 A LK, SR AL R ALL: & PKP iR T
OVCF45 5, 345 174 Ny, Hikigun .

A&

1. — gk

A 45 B R, BT B, & 28 B, R
59 ~79 %, Vi 68.7% . HHRMIMGE, Wk
R TERIE AN, WA S R, AT
M5 N S AR S 2%, T JR A R T IA ANRFE I
60 e BRI, AR AR T R BN R, 1S B
ZMR, AEEMELLEE, BWHELANRY . TR
MR IERER RARAE . KR BN 3 K& 20 K,
SF3 6.5 Ko BRI 1 HE TR S 3h 7% SRR SR MY
i BE AT X 2 /7. MRI 2 CT#r 8. X 2K 1
A DL AR A A AL AR B UMITEAR o T A 0 A A
7E MRI 1] T1 BUE £ 2ME S, T2 InBUE AW
7 Mg (STIR) 2 5 FRIE M =i {5 = X3k, o
REIHEAR R S5 3. AR BT 5 B 5, KXW AE
X LMW A 1 % B, SP3ME N -3.85 SD,
SiA X LRI, WS NE R, 45 ]85 3t
A 4T N EAEFIHEAREZFR, 20T T2 4,
T34 T,8 4, Tp154, L1544, L34, LA

CT 1 MR £ 75 HEBRAE A4 o5 7 PR AR ME (] 3%
WA, MEE AR, MEEN SRS, MR
R I AR F 2 W AfG B A 25 R R T R B
SN R K A B R AT S A O R R .
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2. FARIjE

JRR T SR FH /<08 3 0 4 BRI MEE R )l IS 7
JRRIPE, /D% 4 L i Be W T 52 PR 3 2R FH R i i i
FRIE. BRERDD o, BFAMTEML, MEAcE#. I’
0 o RSl R B RS A, R ) S AT 4 R 4
30 ~ 60° , PREFMEBGL M. RN PER - & R4
ghazg|, HEAM 10 ~ 20 kg, K#FHHNFSHEAL
A MEME A B T B A N i R ik, C R
B X EHE AT IR i A RJEH
R, ST, CAVE X ZRHLE AL I T 2 XU
B AE 5 AR EHE 5 AR5 R, AR JS ST JT 2
3mm kb, KKNE S5, SFEE, @ TIEmE,
ZBTE NG Pk BRIE T ANMEAA AT 3/4 b HEREE
KU A B 4 5 A A Bl 9 5K A R 4 e AR i — 2B
A, ¥ I BB K TRENER, frE KA T4
223 JE B AR A R, & TAE B RIS AHELE,
AR 2 R AR MEAR A R b IR E
&, BERIERE, frEKkEME, kS, TR
RIS, B SePEM .

3. ARG b BTV

ARJGFEN6 hy 12 h JFAA#E, 1~ 2 R NHUES),
WS B FRR . ARAE AR DL KR 5 R RE KA
RIS TEH], WEE4EE R D )% 5 D5 hUE b
N EINIRTT

4. 97 RO

QDI NN NEEST iR PO R E Rt R g EiYy
PF 437 (visual analogue score, VAS). (2) il & AR
AT AR G PriEfR m RE, SR Cobb's ff. (3) ik
WU R0 80C% F AR AR AL B AL H AT PKP R RN
YRR, WENHEERAG IR, &
JRTH Cobb's ff

5. Geit o b

M.F SAS 8.0 AT AT GE vt br. AT, A5
U7 B EC R, AR B A 50 B LR A AR
FHECXS ¢ K555, P<0.05 RmZFARIFE Lo
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#Z R

L T B H AR RRIR], e = AR 2 ) s ) 2
100%, AJ5ZIRAERE Rk B &, RfF1~2
KGN, AR EERRE, REER 6~ 12
R CPFEI8R) o RHDUMFEZESE ™ HIFRIE, 14
BERP I — I SRR, 1 S D&
HKVRAEE WBTR, 2 BRI B0, SBITEET)
felERg. ARJEMEV 10 ~18 M CEH13AMH)
TR EMRBIEY, TSR E, A BE R K
SRR, X & R IWF ARG MR Lk,

2.VAS 5

ARATPED N 81+14, RJGN25+1.0, H&
FEMER (P<0.0D) , BEVKN22+06, 5KF
T BN (P>0.05) .

3. MEMR I E J2 Cobb's ffi

PME AT 2 BEAE = OO MERT & =i B2/ e T A
A w5 B SF 4E x100%, AR FTH) (18.643.2) % P&
HEREH (652481 %, HEREMZR (P<
0.01) . Cobb's fi (°) ARHI N (18.204+10.28) ,
KRG (7.40+6.26) , AREFENEZER (P<0.01) .
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A HE S B KPS ST, AT TR TR
JEIHRAE. ARHRH (PKP+ AL E A 50t f4
(PKP) 245 it 2 bAL, 8 ME A i 2K R [ Cobb
M IET T RAMAE (KD o AR, A
VEFAEAT PKP 1A A RLREAT AL, A HUME &
PRI RN ™ T 5 IE 238 00 . A AEE WCAR
HER AL AR T3k, i e 4 B AR I ME AR & — 7€ 1
i, O R R A A B

IR, WAL R A EG PKP A REIL I (EAEA
E R R ORRBOR, PKP 2 dkal | il sk 7k
PR iHER R, BRIE)a i, o R )
FE AL VA /KR 1 TIN5 A S A 7 T B B 20 A E R
HE GRIITAYT ROR . PKP [ RAFRCRA AT A

IR AR PR IE AR, A Lol SRR I X
Br KA T R R REAEATE P15 7 ] e A A1 PRI
JRRRIEJRROCR 2, R 1F B EH A AR ECE, AL
Fo & TR, AL B AL ASREMEIRL A, R0 T
AR

HKIE B RS PKP T AR 8 WA, 4
RZH B KIEE TR A =5 kAR, =
MEAE L] FEOR A FCE REIA . A R A 4%
MUEREFPHRAE, TR 32 B 7K U IE N I HLAT B K

=1 WO EAS X IR TRATE B JE R IR O (X £SD)

it RT 2w B E (%)

it Cobb #1 (°)

4 5] % Gl SEv s — S

” b o S i i i

RO A2 45 47 18.6+3.2 65.2+8.1% 18.20+10.28 7.40+6.26%
ot R4 45 48 19.24+29 56.5+6.2%" 18.71+9.85 10.31+5.67"

*P <0.05, 5ARATHILL: P <0.05, S0 2 AL
i

P DA SCHR, 5T 2 4F OVCF R & B4
WIEAR (PVP) 8% PKP (67 J7ikr, 2 iR
FAIREMT, A B B R A A A aX — [y SR A A
K77, ZHFE RIS EREY 9K, FE ETF&
BRAG AT A i VK ST, Je B T E . (HRATIAE S B
BEAE R HIRBL, WS EARARS, AR T
MEAR R 45 #200 TV FE, R FHERFES 5K ARIA 2 11 A2
O IRHEAR T, AR ik A Ak LR SO A ) EE
JERFETE 73 A R s R ER Y Tk e e e
U A AT EEE KR, — HUR R T ERBER SO,
CARMANENY EFRER. Mm@ R 47T
WEAfE, ATUATRSeRTG — e R B AL, FRC T
PKP 507 [ ME B S BRIERE L 1A F s, AR L
WA, BRI, @R R, B E
TR, RAEHEAR R T DU B TR HE 2 i 2 A7,
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TerENE, ARrp B KJeE N RS S0 A5 T ik
AT, B KIB T MEAR L S SL R 1k, A A i B
AR, AERIUS UCE S 177 i, BT R R
IKYEESIERRR,  Aor b 5 FHAE N SR BORE T 1
IKYE. HKVR LS H AT 98— bRk, A3k
PR 2 ml (K Je R RTR R FTA MEAR 5, KT
ENE SRR RZE MR, EURKEEA
W IRKEREKPEEN, TR 2 RF AR %4

AR W 30 HE B 3 O 52 B B A R s R IR
s 1A SRR A AT BR 76 75 ¥ 7 e B N/
FIEEKYE, MEARBIEARA L LA d1 T B 7y S
T 3& A SR HEAR B 3T AT REVERS N 53 A& I PR
JRBRAR B3R T o AR H e EE T T3 o

M2, AR RS G 2 SRS BRIE R 2 iR
I7E PR AR PEMEVR 4 B3 I BAR T e —, B al
PKP BARH /N, EARCRIFHITLR, R ERAE,
SRR A TR HE T » T A 200 ™ EE A R R
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58 SRS A B IR S LR P iR T
o B g e )l RO 5%

e AEEN B &

AHE' BKAH' TEE

CgFa T N RERBERRERL, 1 570208; 7 DY NIZREADY 0 DYEERLARARL, 4RFT 621000)

Jee A A2 M U RE FR R DR, HRT O iz
B AFREAE B 0 TR R AE . JEIR AN 5 L R
WRARRIANIE, IO, AT R R 2 4%
T TR AR B A A R . R R IR
Fs 15 50% ~ 80% M B I A 159 2B WS
BRI e A 2% ) SRV 7 U N BB . IRV YT 1 H TR
T AE B SRR AR Z B T, MGE
MO ERAS, 3 AR 8 R 0 25 Al - e K BB 1Y)
Afire 2010 4F 6 4 2011 4F 12 H FekHR FH & 7 15
SRR TRIR SR i (R ) VT
FHEEREE 160 1, BIHREWT .

B

1. NiEAnifE

BT AT ER 3 350 2005 T 41 200 2 B4 0 2 1 12 M 0%
PR % IR AT 2 v (numerical rating scales,
NRS) Ay, HEEEEE: Fid= 18 % WBITHT 14>
HWRATH R UM R IT CERIEXUSER ERI6IT)
MEERT 1 RAMEH LB YGTT; Tobl F 22590k
R st FEHEBR S 70 SRR BeE s T
RS2 IIMRRIT S &R0, i, BEmE
JRR MR ARG s

2. — B

2010 5 6 A & 2011 4F 12 A ANREEBAE
Bt 160 i3 98 &, ForR 55 94 49, 4 66 i, AFE
35 ~85 %, hAL4ERE 64 % . FIBENLEU K 160
5] v B e o DR RE A BRI 2E, YR YT 4 80 4,
WS 54 191, EEEECHR 26 B XHHRZL 80 i, R
FEFEIE 56 1,  EEEEKR 24 B, PIALEBEEERS
JRTE . RS E—RR ST E R

3.¥BIT T

WITHBES TEMBEE L 24a
PR, [E 2515 H10980062) 30 mg/12 h; &5+
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ZEST QLPEIRARFIA R AR A F, B #EF
714021231) 20 ml AT\ A= 3 #h 7K 200 ml H g, 1
K/ K. % TIME JR % FRIEME. & HF5%
JARRE, IR A SR Y BB N e AR,
RIE= 30 WG O 2705, R e 14 DA
T PRVEr = 7, ARSI 50% ~ 100%,
PEOr 4 ~ 6, FEHEIN 25% ~ 50%, IR < 3,
BN 25%, M IEr Rrel < 3, NIANGR SN &,
TETE] 3 Ko XA D REEREE, W7
. R E I B IR ) B A EE AR R 1 R
BITA.

4. J7 Bhr e

(1) K H NRS VWorik: o1 | IRVEAL &0
FERE. W20 N 1 ~3 NREERE: 4~6
R 7~ 10 NEE. 1697 1 G
P2 A VP AR PR R R FE TS . IR IR AR < 25% N %%
filt, FEIRIRIR 25% ~ 49% N T, KW
50% ~ 74% N EEGEME, FEIRIEAR 75% ~ 99% A
B 2R, R 100% NE 4B, IR
R = HEEMR + WM + E BT

(2) VG S PR I &R (BPD)
W RAEF A % QOL I H 7 . FH —Mid 3l
MEFR. IE% TAE. TR B, T RBRT
MEAREAT VAN, AR 0~ 104, 0 4048
RN, 10 2048 5E AR

5. Guit gk

K H SPSS 13.0 B A 3E47 B4l 70 v, vH ROk
KR KL, iFEERLL (X £SD) For, KAtk
o P<0.05 NERERITFEE L.

& R

1. AR R
AW FEIENA 160 B B LR, Horh 8 41 i

W 20154 S —WIIESCENRfif.indd 79 $

(T

2015/1/14 14:58:01 ’7



| T T

W 20154 F S —WIIESCENRfif.indd 80

¢ 80 -

TEAH 5 1. VI 3 6D B T2 3 KA IS
52 5 it B 2 BRI s B TR e YR IT AR B R R
90.94 % i3 T X H AL TR R A % 80.0%, 5+
GiitE L (=67, P<0.05, WFE1).

2. Vg E

YBIT G LA QOL - T 48 A 1P 43 YK T 5
LK, ERARIFEENL (P <0.05). HITHE—
MOEEN . IEH TAE. 5%, BRI, 1TERE . AR
JiT, RSB, ERE S
SR (P<0.05, WE2) .
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3R

P IR 2% IR RN, 1T AR R
SN LR ST B ZH IR B B (LER 3) .« R R
HHURE A EL . Z)9. DLk R O KA AR
W 00 ) 255 7% B RS R SN o

o

JeE R A B RE FB R T L G e E R )

FEIR 22—, AR M e R [ U B T O ) — A

T 1 ARG (D
41 5 TG RS 5R TSR 2 22 M7 SEALRR e s
VRIT 1 6 10 39 21 90.9%
X HEZH 3 12 20 28 12 80.0%
*F 2 WRITHEAEERER S (X £SD)
BT (2=77) WAL (2=75)
VRIT T HIT e VRIT T HIT A
— WS 8.4+0.6% 3.8+£05% 8.8+0.5% 55+0.8
IEH TR 4.6+0.7* 20+£03° 4.7+0.6* 29+1.0
e 4.7+0.4% 1.6+£0.5° 44+0.5% 2.14+0.6
MRS 43+0.5% 134034 47+0.5% 23407
177ERES 4.840.4% 1.9+0.7° 4.540.5% 2.840.8
A 4240.3% 1.740.3 4.640.5% 22408
IR 5.1+0.5% 1.76+£0.5% 5.4+0.8% 2.9+0.6
L TRALIATTRTRIAYT G H S xt e, *P <0.05; YT SHIRA R, “P<0.05
F 3 WAASRRMNIER (D
AR BT o HEZH
(G 10 16
BLS 6 10
M e 5 6
Sk 8 13
IV i 4 7
HEJR IR 3 5 7
HoAth 2 4
T 8 A R IR YT, O A i U e e O SRR EA RGBSR IER, SEREmE ST

N R A BN AR SR & AR I 52—
HRTI=HE M 2 M2 rt. —fans, g
P B BE, &AL AL FIES TEE,
HEFRIEH AT Z, 1 25 1F RIS A H 6
Bgg. BAEE. FEAKSTEE, HEAHMEH
AN AL, PIAE RS N REE B K a1
RO AAAa e .

WEFERY, EZ R NGO EEARE LT IL
Jitr: O R ARSI @ T MR AR 1
AT, 5 SR A RE A0 1 40 389 3 2 kL R 1
oA IR RETS T IR AR RO T @3 iR 41 i
et @iEnd e ML R pu R s . =T

S

FEABL,  ETASE/) B R 2 3 T, e 5 R iR
MR B — e T . AR RN WRIT A
IR R 90.9%, X RN 80.0%, %7 H 4
TR (P<0.05) , XULHE TSRS
5 it s o) v B e B A IR I R T R . AL
YBIT JE I QOL $50GIT AT B B 0, Wy A —
WEEEh. IEH TAE. tE4s. 1TERE . BEIR. BIK
i) B 2H B e,

gr LRIk, e TR R A
AR M, AR ESENRE, B> T £
FREE R R N, B R EE 731 QOL, ZiRITH
BRI R T 5, (AR IR N A .
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