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[(HE] BN UWEXEREAXKAHETAERALAKRBAF A (EbB) REEREAZAKEF 2RI
(ErbB1), A EAKBEF 242 (EtbB2). A EAEKEF 243 (EtbB3) A X AKEF 244 (ErbB4) K
F A, WIHEASFRDEBGERIE B BA “R=Z2" “BL" FRAWH, FiE 2ASAHH>., &
I —4% 14 A SD K KA A 3T B fe bR, BT 2, B TR KR K KATH FAHHA A ExbB R
REAEGRAFL;, FHZII0RKAMMAS AFRB 1A, KR IARTXI-85-11&, F. SREA, &
216 2, A TULERITH AME ErbB3 xF X MR 69 Fvm; F3 =45 12 R R AL A AT BBUR A4 . ErbB3 SR
AU, FH6R, A TIRIUKHEE A EbB3 T X R aHm; S 44 AR A AL AR 248, K
MR, WA, B4, H41l R, ATUEEHARE; FRAKFI0RKAEI,S AATRB3I4, Kt
JA34L, wAH 14, BAT+NRGLI 4L, #2010 %, A TR E ExbB3 s w4+ m oy % m . KA SD X R 1)
J& BRI T RS 100 wl 3 K 7 A4k 7 09 7 i & S MR K RARA, TX1-85-14%., F. Sk Ea KR T
J& 5~7 R ¥ W &4 ErbB3 374 5] TX1-85-1; ErbB3 Sidksm 40 K R T 447 3 B AN A RALIEH AR K& A
B ARW 42K & RNA (shRNA) &% 6 ErbB3 Sk R & S R4t ATHRAES 1~ R a4 “2=2" “%
&7 RABE Ik, WMFE2HZ/100 Hz, £730.5~1.5mA, %X 30min, %8 1X; B4+NRGl AKX & T
J& 5~7 X4t F U5 35 M E S ErbB3 Beik £ AAY 2R & &-1 (NRG1), 4% TEHEE 1, 3. 5. TRANMA
K B 45 % BIAE Fo e 45 BAR BA B MAT A 52, R A Western Blot 4 A48 % A ExbB & 2 A& & & LA 5L
WARF, &R #BHEEL, 3. 5. TR, SaBarbdr, MR LE R R Y 2 BAE R 4 2R3 %,
A AARBRAL ErbB3 (p-ErbB3) E@ &I E (P<0.01), ##U55, TR, 5 X HA 14k, TX1-85-1F .
2 R 2K R 45 % BA A e 45 R E A FE 3, p-ErbB3 & & R KA (P<<0.05), #4851, 3. 5. 7K,
5 s Bk a0 b E, ErbB3 SRR &40 K R AU 45 2 B8 e i 2 BRI FE & (P<0.05)., #AEES. TR,
5 JOM R 2 e R AT AL ML, WAL K AU 4 X BRAE R 45 R BRI A&, p-ErbB3 & & Rk BAK (P<
0.05), ##H)E5. TR, 584 +NRGI 4Ab4, w4 10K R4 LR K % BRI S (P<
0.05), &5t A#MH A p-ExbB3 AL X MR K KRLEH; w4 “R=Z27 “BL7 TadHpH K AAHRY
# p-ErbB3 & & £ iA m 2 M S .
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T34k 1 (EbB1) . REAKH 242 (EbB2) .
KA K732k 3 (EtbB3) FIEEAKHTFZ
&4 (ErbB4) 44-pib1, ik ikl fe v & #8 ¢
HEMER . o ExbB4 S0 W3 G B BE T A 20 2%
ArPE S, ATIE T SR L A 2 BRI SR TP
AIHLARPEZCIR 5 8 PN TS5 EcbB2 415 751 nT 336 4 1
SRR 5 R RO MLBRR R 75 AR 00 AR 229
PP, A RETS A NS AR 2 ExbB3
kAN, Hix—B5mM0E LR REY)
FHOG 2 R, ARSCNERETY M1 ErbB Z5 11 i
BERRT 9 P98 R BRU D B vl B T I A e
REEH L RS AEER . A S5 T A Ak
BIFF G L B2 R A= B e s 2ok (R Pt i
%5 TACUC-20230717-15) .
1 #R5H®
1.1 4

HEPE SPF 2% SD K KL 140 H, 6~8 JHIE, (AR
160~180 g, HH g3 s LB sh YA IR TR A R
Peflt, SLES s A PV ITIE S SCXK (1) 2022-
0004, S5 s FHF AT IES SYXK (#) 2021-
0012, faFE WL EZ R, KEAH
., KoK, 12 W12 WG RE, =i 23~25°C,
AR 50%~65%
1.2 Z&XAFALE

R SE ek (CFA, $25 . F5881), E[H
Sigma /A F] 3 ErbB3 #l i 7] TX1-85-1 (4%%5: HY-
100848) , ™ [E MCE A ¥)/Aw]; ErbB3 Bk 41 A
AP EMA-1 (NRGL, 25 ab55742) . ErbB4
—¥i (535 : ab32375), F[E Abcam /N H]; FHLL
529 R510-22-10), URINTI S iR AR an B A PR
ocals IBREE AR 4 & 92 RNA (shRNA) 42
Y ErbB3 M 5 S o R 7, SR DUHK % T A
R ARE AT EbBL—H (595 2232s) . W
2 {t. ErbB3 (p-ErbB3) —#i (555 4791s) . W2
. ErbB4 (p-ErbB4) —#i (7%5: 4757s) . B-actin
—Ji (5. 12262s) . HRPARCHIIL EHT %R Pt
R 7074s) . WA 1L ErbB1 (p-EtbB1) — ¥
5. 2234s), FEECSTAH]; EtbB2 —H (1%
51 ab214275), YEE Abcam 2\ Fl; WilR {k ErbB2
(p-ErbB2) —#T (4245 : AF3069) . ErbB3 —4#1
75 DF6144), [ Affinity 23 7] ; BCA 2 A
I ERA A (55 P0012), LKA
HARARAF; ECLIKH & (535 BL520A), =

NRTRHEA IR A

i U A AL (25 . HANS-200E) ,
D AE BRI TR IRA ] — VSR B (LA
0.25 mmX13 mm), ZMESFHE) ARAFR; von
Frey - 422 (H15 . NC12775), 3 [H Stoelting Co
AT RIEHERSIE (B 37370), ERF
Ugo Basile A )5 Zh¥) % FHRREEHL (B95 . RS00IE)
SERGERAL (B1S: 68000), TRHIITH i ik A ARl
HABRAF B (B4 : 1645052), 2 [H Bio-
Rad A7) ; PR (B% . eBlot L1), 3
GenScript AFl; 4 H SEFARL (B, SpectraMax
M5), 35 [E Molecular Devices 2N 7 ; %K 1% R 50
(5. FluorChem HD2), ZE[E Protein Simple/A\\ﬁjo
1.3 %ir—: RBASFRAATAFAAMH A EbB
A KA a

B 14 HOR R FHBERLEC 7 25 23 0 X IR 4
RVEFRAL, A7 H o MR R BUR R IS T4
CFA S R " f5 100 pl CFA [ ZENE
TE 3 R BUZE 5 TR G SR THT , JF 4% F i 5 2 29
30 s AR 2 o X BRZH R B3 ] 45 50 2R LR K 3
S 1) TS 1. 3, 5. 7T K#EAFIT R
W (1) U 2 BE . PP I BN B BB
o PR BUE T2 E, FERRZES, Hvon
Frey ZF e 22 IR S EE (1, 20 4. 6. 8. 15, 26 ¢)
e ELRIVEOR BUZE i B R IR T, T 22225 T4
ZE5s, ARBUMBIREEE L . 2 2Ny
BRSO, 38k X7 JF 3 LU AR /N — 2% ) B2
B AR RN BAPE RO, e “0” IEF L
AHAR R —G I FERN . I BRAE LIR AP ROS T
R4, LR RBIFA, FRBESCHER [11] mJrk
AP 2 . (2) P& R R PO R
AR R B PR . AER R IR HIAE (25+1) °Co
He R BUE T HAT AR G4 T D RE A2 WA AL TS A
b FEREUZRRE K R SRR IR ALY A O
PEXER BUAE 5 A S e, AR IT B A 3l 5 S B
- IR Bl B D B SN W B S )
Sy, BRGOCIEANTT I ST BT, 90 s R ED A AR
oA IR . A HOR BRI S Yk, Ak ) B
] 22/ 5 min, HAEWHRSRK ERM20s, s
TR BEE 7 35 °Co AR B i B 5 B AR E S P34
i, A2 R0 KR AL 2R . 2) Western
Blot IR K R A B8 7 A ErbB WA Rk 5B 7
RAT MR E 5, 7 B s i 5 3% 1 1 b2
B (1.5 mlkg) FRFRRL, EHUGH M 13-15
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FHEET MAS, AR ERBAER, R BCAE
I B v B e AR 1 . BC T 8% 3 B . 5% Wk 4
WEHEAT LK, TR E PVDF B . 1 5% i B 0%
¥y 0 TBST £ AR E W E 41 2 h J5, 4390 fd FH TBST
Fi B J5 1) ExbB1(1:1000) .p-ErbB1(1:1000) . ErbB2
(1: 1000) . p-ErbB2 (1: 1000) . ErbB3 (1:
1000) . p-ErbB3 (1 : 1000) ., ErbB4 (1 : 1000) .
p-ErbB4 (1 :1000) . B-actin (1 : 5000) —Hi4 C
EE LR . TBST 753 E U PVDF B3k . Bl A
TBST # B J5 09 HRP #5419 th £ Ht e — 9t (1:
5000), FRFEKRME 2 he i H ECL & G5 & W
B3R . H Image-Pro Plus #X {4 0Hr 55 IKBEEAEL, &
FIAERT R A = H R P KNS E K EE .
1.4 SR #WH A HE A EbB3 xF X R KR
47 A 3 B ErbB3 & & R A 0%

H 30 HOIRBUCR FHBEAILEL 7381 43 % BE L4
R 1AL TX1-85-11K . . mikEdl, H4le
o SARBYTFEBRT I THNES: R
SRt (WRPE A 2. 5%) 1E 500 ml/min 19 {1 520 3t
PEM R B R R IFEMY , o PE-10 S5 1Y
— iy B T A ok O BT LA/LS MEMRI K, S48
Fi—ui NEER 2, HEIGUE A 2 . A T
S, UAESTHEE Q0 A5, BRI
K ETERS P 2% FI Z-RIH 20 w5 30 s A H BT
NRERE, 30 min JEVRE IE R . 7R N B R RS
PR IEA T LA A f 5 (B RN B4 TR ARSI, DA
PRE N B KB R TC . fER N E S 1 RS
Brxf IR 11 oh, AR A R ECRH R HES CFAR
Hl R ERRBR, Ik b, Fil)E 5~7 K, BKR
Wi EAEREE, TXI-85- 11K, . mRE4 K
SIS NEST0. 125, 0.25, 0.5 pwg/pl Y TX1-85-1 7%
W10 wlo XoF A2 R AR IR 1 4 BRI S8 P 3 S
AR, TR REREL, 3. 5. 7R
PATAT R, 55 7 RAT K )5 R H Western
Blot ¥ #  FUA #5815 £ ErbB3 . p-ErbB3 8 H &
ik, ik L.

1.5 SB=. 3URAEHHF A ErbB3 xF XA X &
A7 4 5 B ExbB3 & & £k 69 %

H 12 HR BUCR FH BEMLEC T3R5 43 ) HR s 7
4. EhbB3 iR EEdl, e K. Xt MURE gL
ErbB3 m A0 5 41 K BRGIEAT 1 OB 86 A DL 5
TG SRR TR I 3% G Z AN (1. 5 ml/kg)
JIRIBEA B, ErbB3 i I 28 20 K BB 88 1 e o7
SR DA 5 A 2R AR 19 shRNA 43255 1 ExbB3 i A5

B, XoF ARG 7 2 S B . R R AR R [ 2
T8 B R R AR i Y S A ) S AR E AL, T
oy FTRE A X, /N0 B 4R L1 S RS o HEAAR
TR SE TREER, HRFHREMARE AL,
WS . XHh0.5, Z50.3, Y4k L1BIR T X}
NE R, FEIZ S B 4 A5, B A
250 nl, R TFEEEE 1000 nl, VESFEE H 20 nl/s.
JREEESS 3 S, PR BUR R IR ESS CFA & il
RYTEBIAL, JriklE Lo oo T Kok A S
1. 3. 5. TRIATAT AR, 557 KAT AR
J5i K H Western Blot 465 I K 5 6 15 £ ErbB3 25
H&Is, HiERE L.

1.6 Fkve. wAsr £ BRER X ZEREAM
H i ExbB3 & & &L 69 %

44 HORBUCR HBENLEC 7R I X IR 2 4
RS2, A, BAsrdA, Rl H, BRxt
M2 2051, HA 4 4 R BRI I CFA & %
PR, kA b WEBUS 1~7 R, RAERALRIE
AR R BRI C: 3 2 =1" f1 “BE£”, H
KA ES% (CLsr k) . #BE: HAkmhE
[ KRR, (R ER AN R g Ak, R BT
=, XH0.25 mmx13 mm — & E KR4, “RE=
B HHS mm, “BA7 Em R 5 Rk R
45°~60° f A 2~3 mm. [F N “E =B Of R
7 R U A A Rl — gL A, 3
Bk, WiZ2 Ha/100 Hz, HLIK0.5~1.5 mA, %
B 10 min ¥4 110. 5 mA, £ 30 min, B HL £ 4K R
KO [ 7, BHRARE R, ML, T
TR B AR B S A AR TR . AR H 1R X
W2 2H RN 9 PR 2 2SR IBORH [R] [ i . T A
KSR 1. 3. 5. TRIFATATHFRM, 557 K17
A2 RGN S R T Western Blot 325 46 K BB 863 £A
ErbB3. p-ErbB3 &KL, ik L,

1.7 SRIA. HEAME A ErbB3x & 4t0m 69350

1 40 HRFCR FHBENLEC T R0 AT RE 3 2 |
RUFIA . HEF 140, BEF+NRGIA, R4l10 2,
BrxfRE 341 Ah, HARK AR ERHRIRTS CFAR
TR PR, JreklEl b SRS 1~7 K, HEAR4
FIHEF+NRGIA KR A T8, ik L, &
H 1, HE+NRG1 4H K B N 15 NRG1 K
(100 ng/ml) 10 wl, NRGI ¥ 2 BIcik[13] i
Jrkit L, B NRG UB R T 28 3K il &
BV BE A 1 me/ml RIS, T =20 "COKA AR AE
FH A BER KB B 2 100 ng/pd, BRECELHH . Bk
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S5, T 25 wl WA B K A . X IR 3 4
RV 3 . A TR BN 10 pul JoR AR PR
K, HALBRME ., TSR &ERE L. 3. 5.
TRIATAT R 2 A
1.8 %itsFFix

& H GraphPad Prism 9. 0 % {4 347 58 i1 53 7 -
2% Shapiro-Wilk 255, i3 18 FRHI5F & IEA 5
i, RAYIEAREZE (F+s) Fon. PR LR
FHPI AT AEA R, Z22H ] LU BCR R R 7 22
3 Hr, A8 2 5 AR H Bonferroni K 3w . X T
Ko “AbERDFA (CIIERE . 252 . W) A E
K7OWAT s, SR U & 7 22 03 A AT Ak
B, JF 2K Tukey's post hoc 46 %6 47 5 )5 P Y L
B LAP<0.05 WZERHAGI 7 E L
2 #R

2.1 Fh—. KMHRERSEHEARXRTHFERE
A /A ExbB A & A 45 R b4

2.1.1 s R MR KRR R B ALK % 2
BIAfo g KRB R IR, ERG1. 3.
5. 7K, EXFHRAL R A E] F A, R M IR AL R BRL
WA A2 R (E B A R IR AR (P<<0.01), 44
TN R R T T CFA RIS 9 MR R BB
2.1.2 B, EMmAKkRXAMY A EbB 2 A
Rikwei K2R, HXTERAIE, RMRA KRR
HRETT A p-ExbB3 HE IR IA TR (P<0.01), HAth
HHKF R ZE R G2 L (P>0.05), Xf
HE 2 0 48 1 9 2 K BRUFF B A1 ErbB P R R 1 LT
EILIE 1,

2.2 FEI=. WH A A EbB3 B &4 K RAT
H1 3 % ErbB3 & & K- rbix

2.2.1 A K R AU 45 B A Fm 2 45 XK L
BORIR, BHEEL 3,5, 7K, X141
B, RV 1 ZH AN TX1-85-1 I Mk J3F 41 R BRI 4 2
{5 1L B A0 v ARIIREAIR (P<<0.05); )5 1.

Rl X B AN I A ZH I BN [] IR AL BLAR A 1 1o
Lo i R LA
Table 1  Comparison of paw withdrawal thresholds and paw

withdrawal latencies of rats in control group

and inflammatory pain group (xxs)

415 i fi] LBk ﬂWﬁE ‘ﬂ%ﬁi
(/g R/

Xof HEZH TEAHT 7 23.37#3.64  17.43+3.24
WRIG1R 7 21.9626.22 14.23+2. 62
WRG3 R 7 22.08+6.62 15.27+3. 11
WG5S K 7 22.79+4.84 16. 133. 71
WRRTR 7 24.69+5.80  17.40+3.26

RYEMAL  WEBAT 7 24.4742.95 16. 19+2. 10
EBEE1IR 7 6.05+2. 61" 5.80+0.92"
WHE3 R 7 3.49+0.86Y  7.29+1.50"
EWEESK 7 3.7540. 68 6. 86+0. 84*
EBEETR 7 3.88+1.52%  9.06+3.17%

e oa) SXTIRZLFER S, P<<0.01,

3K, SXHR 1R, TX1-85-11K. Hr. mvkiEdH
KRB FE (B S A R AR IDIRE G (P<<0.05);
WRIES. TR, SRMM 141HE, TX1-85-1+1,
o Ve E R BRMIL A 4 S 0 i Rt 4 e 0 AR 0 v
(P<0.05); &EMF7K, 5TXI-85-1 Rk EA L
B, TX1-85-1 77, e B 4 K LA 4 12 B T 5
(P<0.05).

2.2.2 AWK AANHY A ErbB3. p—ErbB3§\é}7jﬂ
Frdx Faw, S I4HE, RUER 14K
FRUABETS A p-ErbB3 8 KT (P<<0.05); 5
RV LA bR, TX1-85-11K. 1. S EH KR
p-ExbB3 & FHKFF#E (P<<0.05). 541K KA #E
5 ErbB3 . p-ErbB3 25 14 H 1k B WL KT 2.,

2.3 FEB=: SKAME A EDB3 B HA X KAT
#1 3 % ErbB3 & & K- rbdx

2.3.1 xFBymAE . ErbB3 dUkm EF4 KRR E
B IR) MUK, 48 2 A Am ko s BRI IL R R SUR,
W1, 3. 5. TR, SXTRpE#HALLE, EbB3

T2 NI G PRI 2R BB R8T M1 ErbB AU 8E K H A

Table 2 Comparison of the protein expression of different ErbB subtypes in the spinal dorsal horn of rats in control group

and inflammatory pain group (xs)
415 FlBk ErbB1 p-ErbB1 ErbB2 p-ErbB2 ErbB3 p-ErbB3 ErbB4 p-ErbB4
Xof B 2 7 1.12+0.37  0.72+¢0.29  0.77+0.22 1. 000. 27 0.97+0.19  0.93+0.36 0. 630. 23 1. 100. 19
RAYERTH 7 0.93x0.11  0.83+0.18  0.75+0.24 1. 05+0. 26 0.97+0.15  1.500.35"  0.57+0. 15 1. 16+0. 21

TE: EtbB, FEAEKETZA,; EbBl, FEAKKETZAKL; EbB2, KEEKETZK2; EbB3, #EAERKKETZIAZ; EbB4, Fi
R FZA4; p-ErbBL, BERICFIARKNFZAL; p-ErbB2, BEMRILF A KN FZIK2; p-ErbB3, BERILFI A KK FZIK3; p-ErbB4,
BRI S A KN 32 1A 4

a) SXTHR4IHEE, P<<0.01,
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R T e U

ST T R 7 TR

B-actin |- S emm e | 42kDa

p-actin |— -..l 42kDa

U

5
e P U L
N T O e

ﬁ-actinl -_—— --I 42kD

B-actin | - s S | 42kDa

. ErbB, REARKFFZM; EbBl, #FAKKFZEL; EbB2, £EAERKKETFZE2; EbB3,
AR HTFZIR3; EbB4, FEAKKTZIK4; p-ExbB1, BMILFAEKIFZIA1; p-EbB2, B2
R AKINFZR2; p-ErbB3, bR AKKNTZK3; p-EbB4, BRfRIbR LA KK FZ1H4,

BT S RRALR S PG A RUAR RS A ErbB A2 4 Pl vk 2]

Figure 1 Electrophoretogram of ErbB subtype proteins in the spinal dorsal horn of rats

in control group and inflammatory pain group

T3 ASUIREUA R I AW AR 2 10 S R JE T R0 e s
Table 3 Comparison of mechanical withdrawal threshold and

thermal withdrawal latency among groups of rats

at different time points (x+s)
251 R A LA B g A R s
XRG4 TERLHT 24.24+4. 31 16.78+1. 96
WS 1R 27. 54+3. 45 14.72+2. 54
TG 3R 21.33+5. 69 16. 05+2. 86
LG 5 R 24.67+1. 50 15.57+1. 35
BRI TR 23.22+6.22 15.82+3. 11
2V 140 TE R 21. 56+6. 89 18. 85+0. 90
BT 1R 5. 64=1. 66" 7.92+1. 73
ERE 3R 3.69+1. 24" 8.35+2. 43"
ERG 5 K 2. 37=0. 83" 6. 67=1. 05

6
6
6
6
6
6
6
6
6
BEFTR 6 2.51%1. 67" 7.73+1. 16
TX1-85-1 {ik ik Jis 2H 366 A iy 6 26.00+0.00 16. 70£2. 62
WRE 1R 6 8.45%3. 63" 7. 4022, 84"
6
6
6
6
6
6
6
6
6
6
6

TR 3R 6. 34+3. 20" 9.47+1. 09"
WAL 5K 7.59+2. 10 8. 68+3. 12"
WG 7R 6.03+1. 11V 10.00+1. 88"
TX1-85-1 rrife Ji 20 at A i 24.713. 15 14. 67+3.91
RS 1R 9.30+2. 52" 7.9742. 45
LIS 3K 4.90+3. 05 8.62+1. 86"

12.00+4. 49" 16.32+3. 17"
18.41+4. 83V < 14, 57+3.99"
27.41+3. 11 14.78+2.91
ERG 1R 8.37+2. 94" 7.57+3. 07
ERG 3R 7. 543, 49 8. 68x1. 02"
WERFSK 6 19.05+8.03” 13,5443, 25"
WERRTR 6 22.99+7.38” ¢ 12,7242, 82"
T a) SXIRIALE, P<0.05; b) SRMHE1HILE, P<
0.05; ¢) 5TX1-85-1{RIKEH L, P<0.05.

TR S K
WEE 7R
TX1-85-1 1o ¥ J3 20 i iy

T4 SUKEEHET M EbB3 | p-ExbB3 HE KT AL
Table 4 Comparison of ErbB3 and p-ErbB3 protein levels

in the spinal dorsal horn of rats in each group (x2s)
20 51 FUBL ErbB3 p-ErbB3
R 12 6 0. 810. 23 0. 86+0. 17
SRR 14 6 0.77+0. 13 1. 150, 25V
TX1-85-1 Ik 21 6 0.93+0. 15 0.93+0. 14"
TX1-85-1 Ffe B 41 6 0. 8620. 15 0. 89+0. 13"
TX1-85-1 e 4 6 0. 83+0. 11 0. 83+0. 15"

e EtbB3, £RARKKNFZEI; p-EbB3, #FRiLELEK
RF3Z k3,
a) SXFHRT4EH, P<0.05; b) 549U 1405, P<0.05.

B B S
/\;@jﬁ— ) &g@@ ’ é\:geﬁ-
B

R $\’%

p-ErbB3 185 kDa

pacin | W ——— 0

TE: EbB3, REAERKNT2K3; p-EbB3, BEMRMLE AR

T3,

. 2 BAKERAHEY M EbB3 ., p-EtbB3 & A IKE
Figure 2 Electrophoretograms of ErbB and p-ErbB3 proteins

in the spinal dorsal horn of rats in each group

i A 23 2 R BRML AR 4 2 13 1 B b J2 v R B T v
(P<0.05).

2.3.2 BB AEL . EbB3EUKEAEE K A
H /A ErbB3 & & R A i X RN A 411 ExbB3
FEHIKFH (0.910.15), ErbB3 Rk Hs i 41 4
(0.66+0. 11), HXFHRGEEAL FL#K, ErbB3 m I
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FR5 OHEURERAL. ErbB3 A HE AL AN E ]
HUBRAE J2 10 F B P L 7 AR e
Table 5 Comparison of paw mechanical withdrawal threshold
and thermal withdrawal latency of rats in control virus group and

ErbB3 knockdown virus group at different time points (#+s)

BUBRAR B P 2 T R

21 51 mffE BRAK
lg /s

X B RELH AR 6 24.52+¢1.62  14.62+0.98
WRF 1R 6 5.54+1.36 7. 49+0. 80
WHIE3R 6 5.68+1.79 7.86x1.97
ERRSK 6 3.60+0.78 7.15+1. 63
WHIETR 6 3.06+0.75 8.28+1. 19

ErbB3 il agdl i ny 6 24.71%3.15  15.06%1.06
WHRIF1R 6 8.64+2.67"  13.06=0. 61"
W3R 6 9.66+3.52Y  13.51x1.51"
WHEIFSK 6 9.03+1.86Y  13.98+0. 77"
BWHIFTR 6 10.14+3.87Y  14.28+1.02"

e a) SXFHUREEAL LR, P<0.05,
BEAL K BUBBETY M1 ErbB3 25 FI7K TR (P<<0.05),
XU EEAL . ErbB3 ml{fh 2241 K BB HE7T /i ErbB3
UK E LK 3,

xR E A ErbB3 Ry K7 5341

ErbB3| e o s & g o | 143KDa

B-actin| NS e qme S W | 42LkDa

TE: EtbB3, REAEKEFZES,
3 MPMURRELL . ExbB3 MR R RUS BT f
ErbB3 & FHLIK A
Figure 3 Electrophoretograms of ErbB3 receptors in the
spinal dorsal horn of rats in control virus group and ErbB3

knockdown virus group
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JEVRIRIIFEAL (P<0.05); &ERIES. 7R, 54
PRI 2 A AECR BT 20 LR A, BT 2H R R A 2 1
{H S A RN T (P<<0.05).
2.4.2 ZKXRAAMHE A EbB3. p-ErbB3 & &K
g RTR, SXM24IeE, REH24K
ﬁﬁ“*ﬁpﬁunﬁam¥ﬂm(ﬁmoﬁ 5
Sk 2 AV A BT 2 EL B, LR K B p-ErbB3
FEHKRFEFEME (P<0.05). 441 KEAMEEET M
ErbB3. p-ErbB3 & [ H Uk K UL 4.

[
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Table 6 Comparison of paw mechanical withdrawal threshold

and thermal withdrawal latency of rats among groups

at different time points (x=s)
2H 53 At ] B UM I B g AR TR IR D)/
XTHR24H  HEBIET 6 26.00+0.00 17. 08+3. 41
ERIF1IR 6 24.46%3.45 13. 70+2. 42
WERF3R 6 25.41+1.32 14. 67+1. 61
EHRIFSK 6 25.41x1.32 15.52+1.54
WEHRIFTR 6 25.41+1.32 17.07+1. 69
RV 240 EBET 6  21.676.31 16. 63+1.90
EHRIF1IR 6 6. 17+3. 90" 5.82+1.01"
HERG3 R 6 4.13+1. 59" 7.37+1. 63
BERESK 6 2.47+1.25Y 6. 67+0. 74"
BHFTR 6 3.22+1.73" 7.25+2. 08"
ke | TEHT 6 25.51%1.21 17. 68+1.28
BREIF1IR 6 6. 57+5. 00 7.03+1.75
EWE3R 6 9. 13+2.38 10.92+1.23
WG5S K6 8.31x3.34” 9 10.20+1.55"
BHIETR 6 7.28+1.21" 9 11.67+1.95” ¢
e AT 6  19.34%4.51 14. 65+3. 03
EEIF1R 6 2. 56+0. 90 6.60+1. 84
BEHE3R 6 2.70+1. 90 9.20+1. 31
WERESK 6 1. 660. 71 6. 030. 96
EEIETR 6 1. 68+0. 39 7.58+1. 44

TE: a) SXIH241LE, P<0.05; b) SRMFm 2L, P<
0.05; o) SRR, P<0.05.
KT AHAKREBEE M EbB3, p-ErbB3 M (/K LA
Table 7 Comparison of ErbB3 and p-ErbB3 protein levels

in the spinal dorsal horn of rats in each group (x+s)
25 LAk ErbB3 p-ErbB3
XTI 2 20 11 1.28+0. 28 0. 46+0. 10
st 241 11 1. 27+0. 30 0. 62+0. 11"
CERaRdl 11 1.39+0. 41 0. 49+0. 13"
GGkt 11 1. 41+0. 28 0. 58+0. 11

W EtbB3, RRARKKNFZMAEI; p-EbB3, BRI LEK
221k 3,

a) HXTEE24 T, P<0.05; b) HRMm 24k, rP<
0.05; ¢) HRBEHILE, P<0.05,

5
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185 kDa

148 kDa

P-actin | W — — | 42KkDa
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Figure 4 Electrophoretograms of ErbB and p-ErbB3 proteins

in the ipsilateral spinal dorsal horn of rats in each group
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2.5 FEA: SEAME A ErbB3JE &K R w4t
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THE (P<<0.05); SHL4F+NRGI 4 b4, H4F1
HRBRIERBT S, 7 RHUEZE L 5 (E B A5 2 R
WTtE (P<0.05).
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Table 8 Comparison of paw mechanical withdrawal threshold

and thermal withdrawal latency of rats among groups

at different time points (x=s)
21 541 A RREC ML 2 (e e A R RIS
Xt HE 341 TEARHT 5 22.804. 44 15. 62+1. 46
WG IR 5 22.35£3.02 13. 82+2.23
WERIE3R 5 20.31+3.73 14.96+2.17
WEHRITS K 5 21.85£2.65 17.13+1. 71
WEHRIF TR 5 23.63x1.32 15.05+2. 15
RUM3H  ERAT 5 26.94+2. 11 17.58+1.34
WEEF1IR 5 6.82+2.13Y 6. 28+0. 93"
WEHE3R 5 4.74+1.43Y 9. 48+0. 90"
WEEESK 5 4.17+2.42Y 9. 60+2. 08"
WEEETR 5 3.97+1.75Y 9. 10+2. 20"
14 TE AT 5 23.26+1.58 17.54+2.73
WG 1IR 5 12.43+2.36 10. 36+2. 22
WERE3R 5 15.16%5.35"  16.20+0. 87"
WERESR 5 14.1243. 15" ¢ 16.83+1.57" ¢
WERETR 5 10.14£2.317 ¢ 19.20+0. 67" ¢
A +NRG1 41 i 5 25.43+4.41 17.56+2.73
EHJE1R 5 9.95+3.05 9.90+2. 86
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EHRIFSK 5 3.74x1.38 10. 500. 60
EHRIFTR 5 3.98+2.24 10. 52+1. 09

E: o) SXTE34HEE, P<0.05; b) SRMIRIAHE, P<
0.05; ¢) SHEAF+NRGIALE:, P<0.05.
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TR, A 5 R AR, DI 22 A
FAEAR . B (BHRKA - BXIER) TF,
CKHHRE, ROMaE”. IR RN, i
RS AR R EIEs:, e L =HE A
EACREAME Mot 1, AR REN, &
BE75 1 ExbB3 (MidE ExbB1. ErbB2. ErbB4) 7%
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FFAE . ALY ErbB 7F BLARSS A FII P9 3 1% 4
FHAAEE S, ExbB1 Hl ExbB4 BE B4 S 45 & I
i, R MBS PE, AR B ROS TS S
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Mechanism of Electroacupuncture Alleviating Inflammatory Pain in Rats by Regulating ErbB Subtypes in the
Spinal Dorsal Horn

WU Yuxin, TIAN Shuxin, LYU Zhengyi, JI Dingru, LI Xingzhen, DONG Yue, ZHAO Binyu, LIANG Yi,
FANG Jiangiao

The Third School of Clinical Medicine, Zhejiang Chinese Medical University, Hangzhou, 310053

ABSTRACT Objective To observe the changes in the levels of different subtypes of epidermal growth factor receptor
(ErbB) , namely ErbB1, ErbB2, ErbB3, and ErbB4, in the spinal dorsal horn of inflammatory pain model rats, and
to explore their mechanism of mediating hyperalgesia as well as the intervention mechanism of electroacupuncture at
"Zusanli (ST 36)" and "Kunlun (BL 60)". Methods The study was divided into five parts. In experiment 1, 14
Sprague Dawley (SD) rats were randomly divided into control and inflammatory pain group (7 rats each group) to
observe the pain behavior and the protein expression of different ErbB receptor subtypes in the spinal dorsal horn. In
experiment 2, 30 rats were randomly divided into control group 1, inflammatory pain group 1, and low-, medium-,
and high-concentration TX1-85-1 groups, with 6 rats in each group, to observe the effect of inhibiting spinal ErbB3 on
inflammatory pain. In experiment 3, 12 rats were randomly divided into control virus group and ErbB3 knockdown
virus group, with 6 rats in each group, to observe the effect of knocking down ErbB3 in the spinal dorsal horn on in-
flammatory pain. In experiment 4, 44 rats were randomly divided into control group 2, inflammatory pain group 2,
electroacupuncture group, and sham electroacupuncture group, with 11 rats in each group, to observe the effect of
electroacupuncture. In experiment 5, 40 rats were randomly divided into control group 3, inflammatory pain group 3,
electroacupuncture group 1, and electroacupuncture + NRG1 group, with 10 rats in each group, to observe the effect
of activating ErbB3 on electroacupuncture. A rat model of inflammatory pain was established by subcutaneous injec-
tion of 100 pl of complete Freund’s adjuvant into the sole of the unilateral hind foot of SD rats. Rats in the low-, medium-,

and high-concentration TX1-85-1 groups were intrathecally injected with ErbB3 inhibitor TX1-85-1 on day 5 to day
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7 after modeling. Rats in the ErbB3 knockdown virus group were injected with ErbB3 knockdown virus packaged with
adenovirus vector-based short hairpin RNA (shRNA) into the spinal dorsal horn in situ 3 weeks before modeling.
Rats in each electroacupuncture group received electroacupuncture at bilateral "Zusanli (ST 36) " and "Kunlun
(BL 60)" from day 1 to day 7 after modeling, with dense-sparse waves at a frequency of 2 Hz/100 Hz and a current of
0.5-1.5 mA for 30 minutes once a day. Rats in the electroacupuncture + NRG1 group were intrathecally injected
with ErbB3 ligand recombinant human neuregulin-1 (NRG1) after electroacupuncture intervention from day 5 to day 7
after modeling. The mechanical withdrawal threshold and thermal withdrawal latency of rats were measured on day 1,
3, 5, and 7 after modeling to evaluate behavior, and Western Blot was used to detect the protein and phosphorylation
levels of each ErbB subtype in the spinal dorsal horn. Results Compared with the control group, rats in the inflam-
matory pain group showed decreased mechanical withdrawal threshold and thermal withdrawal latency of rats, and in-
creased expression of phosphorylated ErbB3 (p-ErbB3) protein in the spinal dorsal horn on days 1, 3, 5, and 7 after
modeling (P<<0.01). On day 5 and day 7 after modeling, compared with the inflammatory pain group 1, the mecha-
nical withdrawal threshold and thermal withdrawal latency of rats in the medium- and high-concentration TX1-85-1 groups
increased, and the expression of p-ErbB3 protein decreased (P<<0.05). On day 1, 3, 5, and 7 after modeling, com-
pared with the control virus group, the mechanical withdrawal threshold and thermal withdrawal latency of rats in the
ErbB3 knockdown virus group increased (P<<0.05). On day 5 and day 7 after modeling, compared with the inflam-
matory pain group 2 and the sham electroacupuncture group, the mechanical withdrawal threshold and thermal with-
drawal latency of rats in the electroacupuncture group increased, and the expression of p-ErbB3 protein decreased (P<<
0.05). On day 5 and day 7 after modeling, compared with the electroacupuncture + NRG1 group, the mechanical
withdrawal threshold and thermal withdrawal latency of rats in the electroacupuncture group 1 increased (P<<0.05).
Conclusion The p-ErbB3 in the spinal dorsal horn involved in hyperalgesia in rats with inflammatory pain, and elec-
troacupuncture at "Zusanli (ST 36)" and "Kunlun (BL 60)" can alleviate inflammatory pain by inhibiting the expres-
sion of p-ErbB3 protein in the spinal dorsal horn of rats.
Keywords inflammatory pain; electroacupuncture; Zusanli (ST 36) ; Kunlun (BL 60) ; analgesia; spinal dorsal
horn; ErbB receptor
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