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4% ERRAEER22RKH 55 5T £ % AT 5 1 py F IR SE I &

STAIE, A6, K

RNV E A A B2 e, AR AR S )2 R S, fRJH 350108

W B AW E R HESE NS TTRE 5% 32 4 (sensory neuron-specific receptor, SNSR)1 A Y54 38 551 28 B b s 22 JIk
(bovine adrenal medulla 22, BAM22 )%} 584 J [G 4% 7)(complete Freund’s adjuvant, CFA) 51 i HL 1 9 MEJR AU 520 . A8 K RS 2L
BT CFATE M o PRI Y, Sk 4O S ST s Tl 5 R G 32 A 20~ 25 T I LS 0 N 26 T BAM220 R IR )5 o &
REIR: RV SO SEEH, BAM22GEF R K Hh GE K CFA 28 P BURUE BB IR IRk (8, St HAE A, JF BRAC
JFRE . 10 nmol BAM224E:JH48 hJi, USSR IR I AL 42 19 (183.2%, BRI 11160.0%: 24 ikt SEKAFUE SRS (R 0
iR KA REAEHIIK33.5%, JFHFEER /01 he FROuE A UL e, BAM22GE W 3 FEARCFA S M L3-S il 5 i ph 4o i
—45 A% & ¥ (neuronal nitric oxide synthase, nNOS) FH 11 411 Jitg A1 245 2% & DA AH ¢ ik (calcitonin gene-related peptide, CGRP)FF: £ 3%
TEPES R IR, AR I ER KA LG 4 ) R T 25.6% (P < 0.01)F125.2% (P < 0.001); BAM224b F 20 35 ML 4145 45 (dorsal root
ganglion, DRG) 1] /N B4 I b Z CGRPBH P41 il 73 9] 4 57.4%F135.2%, W AR T AR B SR /K 4H(P < 0.001). 45541, BAM22
A gl 1k SNSR N nNOSHICGRP (1) 235 >k H 55 CEA S |k (1) - H R8s 3 BRORH e 2 040 5528007 o

REIA: AE RIRBET 22 ks e IR RN MRS ESEE: PR 28 RAH DGR
hESES: Q426

Bovine adrenal medulla 22 attenuates hyperalgesia in the early phase of complete

Freund’s adjuvant-induced inflammation in rats

JIANG lJian-Ping", FU Yan, HONG Yan-Guo
College of Life Sciences, Fujian Normal University, Fujian Key Laboratory of Developmental and Neuro Biology, Fuzhou 350108,
China

Abstract: The present study investigated the effects of intrathecal (i.t.) application of bovine adrenal medulla 22 (BAM22), an endog-
enous opioid peptide potently activating opioid receptors and sensory neuron-specific receptor (SNSR), on a model of complete Fre-
und’s adjuvant (CFA)-induced inflammatory pain. Unilateral, but not bilateral, inflammatory pain was induced by intraplantar (i.pl.)
injection of CFA in one side, as indicated by the shortened paw withdrawal latency and the increased edema of paw. Paw withdrawal
latency test, paw edema determination and immunohistochemistry were used in CFA-induced inflammatory pain model after i.t. ad-
ministration of BAM22 or saline. It was found that administration of BAM22 dose-dependently attenuated CFA-induced hyperalgesia
and edema, and resumed antinociceptive effects against thermal stimulation in behavioral test. In 10 nmol BAM22 group, paw with-
drawal latency was resumed to 83.2% of normal, and edema increased only by 60% of normal at 48 h. The potency of BAM22 was
33.5% of maximal possible effect (MPE) at 24 h, and the antinociception persisted for at least 1 h. Furthermore, i.t. treatment of 10
nmol BAM22 evidently decreased the expressions of CFA-evoked neuronal nitric oxide synthase (nNOS)-positive cells and calcitonin
gene-related peptide (CGRP)-immunoreactivity positive nerve fibers by 25.6% (P < 0.01) and 25.2% (P < 0.001) compared with sa-
line group, respectively, at L3-L5 segments of the spinal cord. Small and medium CGRP-positive cells were 57.4% and 35.2% in dorsal
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root ganglion (DRG) in 10 nmol BAM?22 group, respectively, which were remarkably lower than those in saline group (P < 0.001).

The present study suggests that BAM22 relieves CFA-induced thermal hyperalgesia in the early phase and resumes antinociceptive ef-

fects through down-regulation of nNOS and CGRP expressions in DRG and spinal cord, which is possibly mediated via SNSR.

Key words: bovine adrenal medulla 22; complete Freund’s adjuvant; inflammatory pain; neuronal nitric oxide synthase; calcitonin

gene-related peptide

W 1 B 22 ik (bovine adrenal medulla peptide
22, BAM22) - EMHABOFAHIA I, |z i K
M Ef T AE R, e A A 22 = S
P (R P BT R I, 2 B fK i (proenkephalin A) H
SRIEAR ) — M=), SwainFE PR BLAE BEOIR &S
T, KRR BAM22[F /K2 BT &0t
G R LS P T S BAM22 B8 250 0 1l 1% e o 4 s
SR, AR ILAE I )RR M ANTE £

PAE RIS R Y], BAM22TT RS 5 TSl
S 3 R P R R o ST R IS N S BAM22 fig
S FE AR A SO R AR, AR R AR |
(RIS NS, I R A T A 2K AR AT 55 A Al i
51 K BB E 1 A c-fos Bt (R IAM. Ik
Ab, AENG RS2 B, 8 VRS BAM22 AN E
Tl T R, I i S 4 b 2 T R 52 0100
BRI L, BAM227E A0 5 A% B AL 3 ml R AR
EEMAIERH, HEBAM22E % M AE A dLHL
il H A ANE A . ARSI I 58 4 9 I Ak 7 (com-
plete Freund’s adjuvant, CFA)i7 & 115 M 28 M Ak 77
RWFFEBAM227E 58 VI o /5 AT se ALl
DU A 28 PEIR (0 T 7 5 v o7 A S i

1 S5

1.1 KB JRAEEVE Sprague-Dawley KL, 1
FE R R BRI IG Sh h o iR, AR TE230~280 g,
P B 20 T SR s A bR e o S IR A0 B AR
JE Ao 12 hit ek . TR 17 G 1R B )
W, BEA TR EYIRIK . SIS 24w dIme K%
S EPC B e An], A EK (LR
B .

1.2 &5 BAM?22 A ¥%ii+Bachem /A & 7= i s
Vectastain ABC kit 4 3 [# Vector Laboratories 2 ) =
fns G5 PK-4001; ARt B84 2 FE R AR 5 Ik (calci-
tonin gene-related peptide, CGRP)FI {1 £ 50— 44k,
% & ¥ (neuronal nitric oxide synthase, nNOS)Z i [
Ak K Santa Cruz Biotechnology 23 w2 ;. CFAN
[ Sigma A w]F7 iy We4E BIDAB R G ANIEH

ML A AL T A HARAT BR 2 =) 7 s 75D Sk
PR B A AR A A BT 2 B AT R A w] AR 3
RNy B4l

1.3 4&E8 Plantar Test (7340%) 4 & KA UGO
BASILEAY 28 % #5153 TR 23 7 /i ; Microm HM5507Y
AU PN S E & Olympus BXS5 1 I8 fl L
HMOlympus DP70 8 it AR HL I 0 H A il 3
PE-1048 8 425 [# Stoelting 23 #) 77 s ok b VR 2%
i Switzerland Hamilton Bonaduz AG 7= i; Mettler
Toledo (M¥FF#I-FLAIZ) AL104%Y Hi R p [ -
7 s KB ] 7 2 R A 2R AR T
14 7%

141 HWERE  MENEE S ROORT T,
FIANFEIR S, K15 emPE-104647E7.0 ~ 8.0 cm
AbFT—FRE, JFH4EGZbE, T AR IEE T
RIEWLA E, BB BV s AR5 B R TE4250 mg/mL
SLA I FAEN T mL DL S .

S AREREE S, PREARTE, IR R 2
ITIREEARSE, R B AmiE O s . ERAE AR
20%. HEEALE RSV IR B AT S
1.4.2 CFAREREEET  NEHERHTHA
BEERAY R 74T S Sk I BT HERE L B A
RO E, RS 150 L CFAWH, E2y#3)ik
ST RBURE DI, I R A 5 R 2 e/
143 $AES  WASAN, WEERRES
T, BCE TR R E N, JFRGIIES,
PE-1041 8 2 8 /3¢ B Ab o WL PE-1040 % FH 1l 5 ik
RS AT AR A AR 0 JIBE S T (LA TR0 P )2 5 AH G
Zyfhe 910 L, 2 N A oE M S 0
TEANT0 pLAE B R K2 pht, i OR 24 i 4 0E N
KBRS DAY e PO 5 s

SEHG R AL (CFASU 58 A= B 3R /K 41(CFAEL
R+ HEER )RS F] 5 S BAM22 40 #1241 (CFA S 5 +
BAM22). {12 JiVESCFARS min, #iN FUEESBAM-
2285/ EFEER K 124 W48 hitf 43 51K
144 {THAEUE
1.4.4.1 # 2 Z{XH (paw withdrawal latency, PWL)
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MR SEIGHPR KBS T-Plantar Test{X(#8, 1%
SZR3 ~ 5 d, (FILIEN B S EE. IPWLAE N
PIRMFRART 12130, T PO S, A LRl AR Y]
SPIIMEAL 6.5 ~ 8.5 sZ [, CFAZUZ [T [H]fH3 min
WL X, B2 e P BEVE B IEHPWL; 3L
% )24 hAI48 hill I AR A1 4 B 58 S5 PWLEL il 3
s RJEHNERAC Y, MRE20 mindl] &1k
PWL, #5460 min, JjiE[F L.

B CFASL 4 Jim (I PWL LA b {8 5 B0 i 10 15
PWLAHMILL, 114V 2% CFA 28 P K B I Vi Bt
R EE R, LA T 4 30 (% Baseline of
PWL, % BPWL)=100% x (£ % J5 PWLIL A} 5 {E/%X
RATIEHPWL)R IR

W45 25 5 PWL A 805% Ji5 PW LI it 2 {ELAH EL A A
VEE AW KU AR, 45 R DL AT e
1 432[ (% maximal possible effect, % MPE)=
100%x (45 24 Ji PWL — 05 J5 PWLIL Al 3 (i)/80 4% Jii
PWLIERHBIH R
1.4.42 RAEZKBANE  DUKRUB SRR RN
RREK P FEEEIFEFR . O Wb R R I K BUIE 3
MR, DR2UCHE A SRR . T30 J524.
48 h (B PN I SR AH DG 20 i) 7 O 5 A R B .
CFABLS Jio I 5 )5 B 55 151 K B 4 & 3 BE b A
LEAE A V7 5 29030 B AR - DU AR 4k 7 4y
#[% Edema=100% x (SR & Il 5 )5 B — 1 5
JERE) / IE B BRI o
145 GRAAUERE 17459505 (CFASL
%548 h), 5% E L2248 (50 me/kg) BRI, BYJT
s, FRERONE, 27t EZk, JeH200 mL#EER £h
Z2rP(0.1 mol/L PBS, pH 7.4)bRidt by iy, 4k LA
FH4%% BB 500 mL (4°C, pH 7.4)FF 451130 ~ 40
min. BYJFMER, ZRERATRE, 0 B T HE I
J R FRL3—L5 % i 1 BT B 1 75 M 4 28745 (dorsal
root ganglion, DRG). 4k&E7E4°C . 4% 25 5K v [
SE6 hJE, BRI A30% M, E4CUKFEE
BHLHTI. WALOCTEHE, HIKEY] A HLUK
HEIRESEY) B HE T JE40 pm (B4 7Pk,
PIUFmsF4 3% A By DRGA 10 pm, YI4F FL NS
THA70.01% 2 R MBS L. vy
BT 20 CUKAR P ORAT, MR 412Uk 22 S5

FHE V) FHPBSYENL G AT e 210 2= 505
LIRS ISR, (1) PBSTUE3 YR, £F%10 min;
(2) 3% EAL AT 15 ~ 25 minLIH R P P 4R

1

TEEBF G YE ;s (3)ZEMKt, PBS¥IE10 min;
(4) T IN5%1EH 2E M5 MS% 21, ¥ H4 h; (5)
# MPLCGRP (1:10 000)2XnNOS (1:2 500)—#i, 4°C
VKHIER; (6) PBSHE3IK, AEK10 min; (7)% 0
AW bR P IgG (1:200 in PBS), ‘% N
2 h; (8) PBSMWE3X, HEK10 min; (9)MABCIAH
QHEARFIMALO mL PBSH, 2Bk,
BIVE2A), 4CHFE30 min), =¥ E2 h; (10) PBS
MYE3U, AEK10 min; (11)IIDAB, 5{41.5 ~ 2 min
s ERAKMPEZAE N . REJE AR T
WA B, AR, BRI OK,
THIZRIEY], PR RS

DRG] | BTy e ML =528,
BRI o BO)E BT R EEIR K, —HRE
B, R E A
1.5 E&oH HOlympus BX51784 & 5515470
%, JfHOlympus DP70R A I AHML MG R AE R Gt
M. N HImage-pro plus 6.0 % o0 AT 8Kk AF3EAT 1K
BEG AT
1.5.1 L PEFER AXCGRP %55 [ [ PR =4 4 #7

KA BB NLE LS ~ 10561, XA o) B
c R TS M R R (-T12) CGRP AU [N FH =k
AT UG BT AR BE, X e O BH A F= P i1 30 0l 2%
FEM AT 0T
1.5.2 DRGHCGRPHMEMASEIT  #F5KDRGY)
JAEIES ~ TAFREF(206%), A HLEFBEHL 4200 ~
300441 B AZ T T O 4 i, P CGRPRH PE i i 3284743
Keffiik: KT 1 200 (940 i 4 R 40 i, T
A F600 pm?4 1 200 pm?fF) Ry AL Af,  THIAR /I
F600 um?[f /NN . Giit K DRGRL =2
0 L CGRPFH A 40 2 o A 4 i f Bl 43
1.5.3 HEEER AnNOSPRIEHMSGIT 43
BEALEES~109K VI Jr s il Ge vt A RE 2 EM . dER
S ) FH A BH 1 40 P 2
1.6 BIESLITSH K418 Limeans + SEM
Ror, 2B R DL SigmaStatik 248K #LR 257 %
3 H1(one way ANOVA)F-4% 2 LA Tukey’s #5351 T 48
AT, AL PR ARG, T2 A Bl A FH B ) e
5o LAP<0.05% R 270 W&,

L
2.1 BAM2233CFAZ M X BR 4 8 o T | Y 22 0
TRATT S B SCHRUS 1953 I CFA 6 MR R . I
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ATLUE KBRS CFA (i 4H) 524 hAl
48 h, RAEMIPWLILAL B 571 43.8 sFi4.3 s, Bl
SARTE AR IEHPWL (7.3 5), 5 SCHRIRE K
g5 ARSI P P A TR A g, AR AR
s 1 AE SAE MIPWLIE Al B {E 7E24 hA148 hitf 735
HT.1 sHIT.2 s, HIEFHPWLEA Z (KR &
R), BREA BB MR, 5 ICERIRE A
AT, TS W, AERFY BAM22%F CFA %8 1 K Bl 5%
W) R4 A 27 S 36 vh DA JRE AR R it 4. 1
1A AV S AN [ 70 YT BAMI22 6 CFA 28 7 K F PWL
Femt R, CFAZUZ T, 41K PWLILAL
fHI7E7.2 ~ 7.4 shidyo 3K 524 hF148 hivf, A3
KA R PWLEL Al {5 737 0 3.6 sFl4.4 s, UK
15 KB PWLIEREE 150.3%F160% /5 47, 506}
YL JREMI AL, 28 BH A 2 5 7K 6 CFA S B 9 it
AT M. 751.1 nmol BAM224H, CFA 1 KRR,
PWLIL Al {5 7524 hF148 hitf 4y %1 43.4 sF14.2 s,

LR SRR AL LB AT B ZE (P > 0.05); 3.3
nmol BAM22/E ] 548 hitf, KEPWLIKKE E5.8s,

hy 1E i L AR B 11180.0%, 5 4 B b K 40 AH L AT
BEMEZERP < 0.001), M £E A& A 10 nmol
BAM224, 24 h#i148 hitf K IPWL /71 44.6 sFl

—O— Control (n=6)
—®— Saline (n=6)
8 - —O— BAM22 1.1 nmol (n=6)

—#— BAM22 3.3 nmol (n=6)
0 —— BAM22 10 nmol (n=7)
5 71
cC
2
2 6
®©
2
o
2 9]
S
z 4
o
3 . : ’
0 24 48
Time (h)

Bl 1 PG BAM22%F CFA 26 4K BURIUR 785 AR U1 At o {1
52

Fig. 1. Effects of intrathecal (i.t.) administration of BAM22 on
baseline paw withdrawal latency (PWL) in CFA model. PWL
was measured to determine baseline before i.t. injection of saline
or BAM22 at 0 h, 24 h and 48 h. Data were analyzed statistically
by using one-way ANOVA followed by Tukey’s test. Data are
expressed as means = SEM. "P < 0.05, ™P < 0.001 compared

with saline group.
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6.0 s, 5l 4 I O R Al v AR 5 1 63,9 % il
83.2%, PWLIKEFESE W] 5 T AR B ER K 4P <
0.05, P<0.001).
2.2 BAM2273CFAL X RIntG EEA RN

B2 B 7R AECFA SRR, 49 P v SR AS [ ) o
BAM22 %6} 43 5 P ORI 28O S IR . K124
BoR, {ECFAZ40 h, 24 hf148 his}, A5 &
BAM22/E FH20 min i %5497 5 P SR I 7E T . 7
0 hitf, VEGZPALK R IPWLY 4 F5 17 IEH PWL
[1)-60% ~ —66% MPEZ [f], S54F /KA RA Gl
2475 (P > 0.05), CFAZ4 524 hitt, BAM22[H)1F
F SRR AR RL8 . 3.3 nmol 110 nmol BAM22

A
40 Kok ok
20 1
T N\
% —-20 %§ 1 Saline (n=6)
X %§ BAM22 1.1 nmol (n=6)
B %\ BAM22 3.3 nmol (n=6)
40 /\ B BAM22 10 nmol (n=7
%§ (n=7)
—60 1 %§
0 24 48
Time (h)

—@— Saline (n=6)
—{— BAM22 1.1 nmol (n=6)
B —&— BAM22 3.3 nmol (n=6)
—4— BAM22 10 nmol (n=7)
40 -

EE S
EE LS

30 4

20 4

% MPE
*
*

10 -

-10

0 20 40 60
Time (min)

2. B S BAM2256F CFA %8 1K R 55 4 FH 105 i)

Fig. 2. Antinociceptive effects of intrathecal (i.t.) adminis-

tration of BAM22 on CFA model. 4: Data were normalized

as % MPE that was recorded 20 min after i.t. administration

of saline or BAM22 at 0 h, 24 h and 48 h. B: Time courses of

BAM22-induced responses at 24 h. Data are expressed as means +
SEM. P <0.01, ™ P < 0.001 compared with saline group.
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A 20 minfGPWLI B LEK, 43 I AEK:28.0% A1
33.5% MPE, 5428 sh/KA iy B 1 2= (P <
0.001); 48 hil KM% . K2BE#E—5 o r24 h
FTBAM224E F B #2484k . 3.3 nmol 110 nmol
BAM222H K S AE20 min )t HORN ) Ho s S5 4F ik
R, L@, HPWLANLK T hy
BT AR KA(P < 0.00158P < 0.01),
2.3 BAM22%FCFA %14 X BB B EY &M

B3 50 7 4 PN T S BAM22 % CFA 28 4 K BRI i
fsgmn . MEITRRTCUE e 7R3 R J524 hif, A
FEFBAM22 (1.1 nmol, 3.3 nmol, 10 nmol )4 ANfE
I CFA SR [ 2 B 20 b, 80 b LE IE 5 SR 389
81.3% ~ 86.7%, SAHIEh/KA LKA BEEZE S
(P> 0.05); {r48 hit}, fILA&=KBAM22 (1.1 nmol,
3.3 nmol) N REFIHICFA S 1K R BRI, {H i
[IBAM22 (10 nmol)fg 3 24 PR AL B 20 P REJE, i
KRR BEANIE IN60% e A7, 5 A B ER 7K 41(75%) Hh s
AR E M ZE (P <0.05).
2.4 BAM223{CFARME AR HEE S AICGRPH %
B R RIEE RN

&40 I, CFA%(:48 hJii, CGRP#HuiE4H 4

13

—— Saline (n=6)
100 - BAM22 1.1 nmol (n=6)
BAM22 3.3 nmol (n=6)

e BAM22 10 nmol (n=7)
90 1

80 1

70 1

% Edema

60 1

50 -

N\
%\
_

40

0 24 48
Time (h)

Bl 3. P9 VE S BAM22GT CFA 48 4 K SRUBI I (1) 5% 1

Fig. 3. Effects of intrathecal (i.t.) administration of BAM22 on
CFA-induced paw edema. Data were normalized as % Edema
that was recorded before i.t. administration of saline or BAM22
at 0 h, 24 h and 48 h. Data are expressed as means = SEM. "P <
0.05 compared with saline group.

o2 et K B B P Y 2 47 CGRPAY
GV F(CGRP-TR)MI AT, Horh AT 5
AR, LRI TV 2 B S B
Hio HOEE, (EIRKTAZ, CGRPIRMESL

E
—= Saline (n=4)

5 = BAM22 10 nmol (n=4)
>1 60
28
(O =
S E 40
© ©
e
°F 20
© O
(]
s &)

0

Ipsilateral Contralateral

Bl 4 A TE S BAM22XT CFA 2 MK A6 75 £ CGRPFE G i M 1 T2 (1 5% )
Fig. 4. Effects of intrathecal (i.t.) administration of BAM22 on the CFA-evoked expression of CGRP-immunoreactivity positive nerve

fibers in the spinal dorsal horn. CFA was injected intraplantarly (i.pl.) at 0 h, and 10 nmol BAM?22 / saline were administered i.t. at =5

min, 24 h and 48 h. The spinal cord at L3—L5 was harvested at 49 h. Photomicrographs of transverse sections of the spinal cord show
CGRP expression following treatment with saline (4, B) or BAM22 (C, D). A and C were in the side ipsilateral to CFA injection, while
B and D were the contralateral side of 4 and C. Histograms (£) show mean optial density (+ SEM) of CGRP-like immunoreactivity in

laminae I-II of the spinal cord. **P < 0.001 compared with saline group. n=4 in each group, Scale bar, 100 pum.



14 AT 2E3 Acta Physiologica Sinica, February 25, 2011, 63(1): 9-19

E
—— Saline, ipsilateral (n=4)
wzza BAM22 10 nmol, ipsilateral (n=4)
= Saline, contralateral (n=4)
o\\/ ez BAM22 10 nmol, contralateral (n=4)
—~ 80
©
o
2 60
=
7]
[
&
a 40
1
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20 2N
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Bt 7 o A % £ %
Bl OSeladde: e s - =

&l 5. BT BAM22 X CFA 9 11K SDRGHT CGRP 4 5 M 2 g 4 3 1) 5 i

Fig. 5. Effects of intrathecal (i.t.) administration of BAM22 on the CFA-evoked expression of CGRP-positive cells in DRG. CFA was
injected intraplantarly (i.pl.) at O h, and 10 nmol BAM?22 / saline were administered i.t. at =5 min, 24 h and 48 h. The DRG at L3—-L5
was harvested at 49 h. Each photomicrograph is a representative example of CGRP-positive cells in DRG following treatment with sa-
line (4, B) or BAM22 (C, D). 4 and C were in the side ipsilateral to CFA injection, while B and D were the contralateral side of 4 and C.
CGRP-immunoreactivity (IR) is expressed in small (small arrows), medium (medium arrows) and large (large arrows) subpopulations
of DRG cells. Histograms (E) show the percentage of CGRP-IR-positive cells in small- and medium-diameter subpopulations. ™" P <
0.001 compared with saline group. n =4 in each group, Scale bar, 50 pm.

m

45 —= Saline (n=4)
BAM22 10 nmol (n=4)

Number of nNOS-positive cells
w
o

Ipsilateral Contralateral

6. A EST BAM22XF CFA R LK B A 1 #AnNOS BH 41 it 234 1 50

Fig. 6. Effects of intrathecal (i.t.) administration of BAM22 on the CFA-evoked expression of nNOS-positive cells in the spinal dorsal
horn. CFA was injected intraplantarly (i.pl.) at 0 h, and 10 nmol BAM?22 / saline were administered i.t. at =5 min, 24 h and 48 h. The
spinal cord at L3—L5 was harvested at 49 h. Each photomicrograph is a representative example of nNOS-positive cells in the spinal
dorsal horn following treatment with saline (4, B), or BAM22 (C, D). 4 and C were in the side ipsilateral to CFA injection, while B
and D were the contralateral side of 4 and C. Histograms (E) represent the means + SEM number of nNOS-positive cells in spinal
dorsal horn. P < 0.01 compared with saline group. n=4 in each group, Scale bar, 100 pum.



VLS55 BAM22JIKHI 55 CFA S RS F)- 531 0 1k 45

FITE. DA, ATHSECE #E TS M 1-11)2 CGRP-IR [ °F-
Bt A

AR PR R K ZH K U BE S A 2ORE I CGRP-IR -1
JCEEAE N 64.3, HIE & T AR RAEM 141.0 (P <
0.001, [%l44. B. E); 10 nmol BAM2241 % 75 1
RIEMCGRP-IR P05 FEAE 4479, HAFEERK
HAHLLPRAC 725.2%, fF/EW 2P < 0.001, &
4C. E); AERAEMI 410, S KAM LS
WEMZEFP>0.05, K4D. E).
2.5 BAM2231CFA %14 A FRDRGH CGRPFA4:4A Ay
FiIEHIE M

G N LM 2 g0 R (E5), DRGHIFJCGRP
FE G BT W) B A e . /N Bk 48 6 1) 40 M 5
i, ZEABRER KA, CFARJEMICGRP/N, HHAEH
PEAN I ZRK 739 R180.1%M151.8%,  FE S REM 4351 Ky
62.8%H138.2%,  FREM (1) BH A 2 W {2 v T 2 RE M
(P <0.01). 10 nmol BAM224 % Jit: il CGRPRH 141
JIAEAN Al b I 53 57.4%H135.2%, 5
Az B ER K AU LA AE W35 22 5 (P < 0.001); AR RIE
545 4 59.7%F138.3%, 5523 #h K 20 A0 L e
B EMEZERP > 0.05), BAM224H 541 5h /K40
HHCGRP 4 i BH P 22 98 A Wl 2 M 2 S (e vk I v
KER).
2.6 BAM22%tCFA %X R &P AnNOSFA4:ZH
MagRiERI RN

16 15 7 B P4 V3 S BAM22 % CEA 5| (1 45 i 15
FAnNOSPH 4 225 (1) 52 i . {ECFAZ % 48 h
i, AR ERIK A K BT RE TS M 2 MInNOSBH 14 44
M E R4 418, AERAEMIN35.6 , SEREM 2
s T AE 2 5EMI(P<0.01). 10 nmol BAM224H ¥ 1%
£ JAEMInNOSBH 1 40 Mo B it 735 49311, H 2R R
IR LEIR > T 25.6%, (F{E W3 2% F(P < 0.01);
A 2 AEMInNOSFH P40 £ it 4342, S AEREER /K4
WA BEMZERWP > 0.05). A, K41 i
nNOS P40 i 250 5 350 A 22 e (R )

3 it

0 B e AU R (K L AR . R 4T CFA
5 14 T A A NS T I R 1) SRR T
S F R PORE T o AR () P MBS 2051, CFA
P A (B B R — e 4 hp R R, 2 didE
R R B KSR Ues, Y SRR R AT, R
FUK AR 43 R A AT, AT ST AT g 25 1 FE LA
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b, WFFTCFAZA H I K ™ A i e 5 S /K i
THOL, 45 RS 17 NPT I CFAR R &2, 178
TR IR, R ERAERE O T PWL A 4 5 5 1
WA T, WAL “Biim” IR, X5
Omote 5 UITE I P v S CFA ML 52 20 AL A I Y,
R4 R —58um.

1 T-DRGJIr &b IRt 35 67 ERF i, H AR A S
HOE B IE U I AR Y HEAE R TDRG, 1Ak
JA 45 24 (N B2 VRS IS 25 4 L B DR G I B B)
fI%, JCVERFFTIDRGIIZEAEHLH . BT SFH T-5T
A RET A2 2 B LR A 202 S P,
T N 45 25 WF 5 DRGAPZE TT D g (R AR 4k 2 H i/
PADRG 2 #ZZ LTI FE R B 702, A2
DL B SCERIEAT 5 N 45 25Kk SUDRG M 28 JT 1 D) g2
o TEFFRETS AR AR AL R PURWAPE T AL
ANARY, WNESBAM22R A fei i 4F ] Fix st
At NOR R (B S fi i I5) = (0 S o 28 GRS S 1k 52 A
(sensory neuron-specific receptor, SNSR), iy i 1]
SCWDRGH & G D RE, A AT Real e =4
TDRG, {HAAASMEH @A

A AT BAM22 B/ A H A9 3= 24 rh 7 2k
JRU10L, IS A BAM22AE 18 1 28 M Hh i T SO an
72 R 8 1k 2 PR IR vR T SE BT IR o ANHE
REER TR, HSAEMEKAMIL, BNESBAM22
R 711) 58 406 b 2B K CFA 28 119 5 | 6 1) PW L L fil [
B, ABLCMEAR R ], RIS R =
R, EHAWBPUFER-. LLESSRU, BAM22
Z: 5401 R I8 1 R IR R A R R R

BAM22 55 -3, §-4f1w- 25 = 5[] iy 52 44 7Y
MISNSRIA R ()26 @4 Bl JHRa ok el 7y 52
AT B BURAE F & AT R A . T SNSRE BT il &
LI —22 44, HcDNAMURS 73 A1i {EDRG 45 2
J . ANRRZ T, HE S A R AL 8
A7 K124, Hong %5 SR W] 1 2 2% i 156 5 3 PHLIFTB AM22
MIfERS, UESE TSNSRZ L T ut i, Chenle)
iz FISNSRA 1 i 5 FIBAMS-22 FIMSH A L e [
fICAE 7K Sh ARG S s, i HLIL AR AN 52 94 45 I 5%
Wi, PR W BAM22 W] i i SNSRIF AR J ik 4%
Z 5 AR RS R . BAM225 H T & LI
PR ME— — M SNSRI R ARBC AR, W50 HHu i il
TR A PRI 2 R S

TATHE— P BRI BAM224II CFA 5 | i i it 1o f
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IRLE] . CGRPE—Fh 13 74N S R W 41 1 1 A U5 1k
PG TR 2 K, R A AL HE ) E )
T, EFFREE DA B AR T DU A I B RS R
RYEEEAEN . 8T A 002 (-2 RIDRGH
Py N T AR & A E I CGRPET,
CGRPF % HDRGH AR 0= £, 15 K UL IR
S AL RIS, DRGH1I/NESFI A CGRPIH P41 i
23 505 A1 A B (54.6 + 2.5)%H1(30.5 £ 1.0)% 22,
MANERAER, CGRPERIHFLEY, — 71 WA
SR AR REIREY, UG A M0 R, B A
JEV IR 52 2% B RIUBAE Y 5y — T T AT AR N R RS 1
KR, B BEBE T MR Z TR, R
L A T A 1 e A 38 B IR RE TS, Py o
(substance P, SP)PSUHIZA 2 FR1Y, BHIT A i CGRPZ
PRI AT A5 AR DA R A AP o e R
FF ek s, DL B g5 O 4 R I CGRPAE 8 1
TR BN DR o A FULE AL R R VRS CFA S 3L
HHMDRGH N2 5 ) CGRPBH 1 41
HOBHSBHE I, AIRARE Tl NETUE TR P BE TS 17
J2 (1) CGRPFF: G 2 7% P ) o 1) 2 3t WY Sl 14 o,
B VE S BAM22 I 25 [ IDRGH CGRP FH P 41 g 1)
EE A5 F1 86 15 #1162 CGRPRE o 02 3 P 0 5 1 &5
o B PHRER, N SNSRI 7 sl
BAMS-22FI(Tyr¢)-y2-MSH-6-12 1,45 1| 4 [ 1) 45 5
(AR ER). PLEZEREER, BAM22iE i SNSRI
CGRP A AR ECRHI 55 CFA 5 | 76 197 i B

Lembo %5241 AL 42 A8 S8 o, AT 7%k
SNSR mRNA 41l i & iACGRPHISP, £176%H)
SNSRFH 1 41 ff 45 5 W) %k 4 22 B4 (plant lectin
isolectin B4, 1B4); Hager%5Pr) 5 35 58 Yo 4 (4 i
/R, SNSRI R IAFIB4BHMEH . /NHUDRGHIZ TG
AT 11% 5 CGRPALRIA . AT WLSNSR T 25K 1A
TAERKRER & T, fEIRRERR G TRk fi
CGRPEHRIAFIRGEMZL TG, T SNSRE5CGRP
A0 (T%~11%) 347, FESNSRA] gk {5 44
ML AE 5 15 S CGRP IR IA G I, (AT A n] fe &l
o 448 i ) A L o D 2 A 9

NOE /NG TAEYGE A T, RN
WINAT3~5 s, MURME EEEMI e IL 5 &, MNO
()4 1 22— A A (nitric oxide synthase,
NOS)HI R, W52 NOS ) & n LA a) 2 [ RN O A
FOHFE R B . NOAE N — R B p i s Jo, iz
2 15 B JE) e oK A 48 R G A SR A 3o N R )k
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Floa, & 515 FDRGHZ TOIM LB, bR
T 3 A8 A A 3 o e 8 SRR N Ay 1k S R R 1Y
(PRSI AR B o 22 T I U AL, ERES 50
el G DK B A 6 TG UK . NOSHT — Tl
e S M — AR Al (inducible nitric ox-
ide synthase, iNOS). nNOSHIP & A —% 4L R A 1
(endothelial nitric oxide synthase, eNOS), 574
nNOS/ENOTEMZ RS AL v Sk, 5180
FAEI T B KRB, ChenSEHWIE TR B, 1E
CFAR YN T, DRGHAINNOS mRNAZE A B i 4§
I, 3P HIANNOS 2 55 T 18 28 1 1) 1 il ik
o 9t o, EDRGHNOS [ 41 g b A7
74.6% 5 CGRPLAEH, 3 I NOSIH 1T CGRPA i
LA 2= E 4 o BoettgerEWIF UK, fECFA %
PERIDRGH, nNOSHZ 25 G 3L T IICGRP %
P BH PR AR 22 S0 FICGRPIE PR KL B kb, ESE T
nNOSXJCGRP & B H A HALM I HIVEH . Garry5§60)
SR, BURGEE 5B B CGRPE U H
NOVEEI, WA & B cGMPEHI . AHFFT4E 5 5
7N, BAM22E i 3% (R CFA T S I DRGH CGRPFH
PRI DL S A B TS 1 CGRPAE 0 1% 1% M 4 i FInNOS
PHPEZN )ik . ek, FRATTHED, SNSRAJ R
I DRG A i 7K~ 491 il CFA 5 | 1) 9 o ok g 55 i
Fi: (DIAIIDRGAKF T 4453 (5 B FIDRG
HrAERRRE . NI IO, B C BTG SNSR,
3 TR B T I A0 e 9 L B4 T I CGRP ) A
BRI EPTR); S5 — 71, SNSRE ] G ik
i [ LD HInNOS & NO, - 1 1 # ) 1L T 3t 1)
CGRP [ & B AURE JE4Y . (2) 30 3 i A 3 1
DRG R JIK RE #2804 32 B4 5 P15 B, = AR
BAM22, @it fh N LT iz B ues ml, 1k
T EEEEmmgon, BLMmEINOmA K, —J
T ] B Ay PR 2O R (PRSI, 2R B A 22 T 1
TBUREE, R 2R AR B AR N4 Sy — T T m)
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DA RSSO B FERAT T 8 S A P AR IR R R
MLl BAM227E 58 1 o ik g rp ke A5 S5 24
AR IAEWESNSR L IDRGH CGRPPH PE#l22
20 i A5 A B A5 6 15 A CGRPAE 5 588 3% M 5
nNOSPH 40 e 5, 3 2 ILE BRI i e A, ok
D R AR LU R ST FAE o H it nT AA
4516, BAM221] LIl i SNSR G #nNOSHICGRP K
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