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# E BH: # it EE M (bone cancer pain, BCP) /N R A HA 7 A 4Tk £ 2 & 5 5D e fif % 45
FHNE. Tk £ Lewis i 40 8 2 %] & CSTBL/6 /N BB F sh A AL, %t BCP /) B #H4T #
WESE, H47 RENDHUEE ST~ 4. von Frey 4 % 23 /N L5 B 50% HUMR B 48 & R 4T 1
{& (mechanical withdrawal threshold, MWT). #AR 7% 3F ff #1445 & iR 3 [/ (thermal withdrawal threshold,
TWL). %% % 7 RJEB Ly~Ls 7 BH %, 8 #2400 52 % 1 Western Blotting (WB) 77 iE 460 /N B #
fif Mas 48 & 2 H C Z 1K (Mas-related gene C receptor, MrgC) ¥y &3k, 3¢ xS =Efit % #5 BCP /N i # K
EAE R E, WERE TN, ER: FEEESE 7R, BCP/PNR AR Z 50% MWT 8% T %,
TWL W B 454 (P <0.05). BEEHE 14 REHNETDH, HHNE 1~4 K, BCP/MRLE R 50%
MWT ¥ 8 £7, TWL YA B ¥ (P<0.05), %2585 5 RIF46 50% MWT Z#f T/, TWL ¥ 5 448,
BFEBANLTHERRTE, BHNE 1~7 K BCP/PMRER R 50% MWT #4385, TWL H4 %
K (P<0.05), HAK4MMm WBERL T MrgC KA B3 n. L. A X4k e &M BCP /MRS
HETE B Rk, X —1E B VT Rk 5 A R ARk E R 3 BCP /N R MrgC &Rk fniE b K.
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Dexmedetomidine is involved in the regulation of morphine tolerance in mice with bone cancer
through spinal MrgC receptor *
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Abstract Objective: To investigate whether dexmedetomidine is involved in morphine tolerance and to explore
the mechanism in a mouse model of bone cancer pain (BCP). Methods: An animal model of femoral bone cancer
pain in C57BL/6 mice was prepared using Lewis lung cancer cell line. Bone cancer pain mice were intrathecally
catheterized and morphine was injected for 7 consecutive days to induce the development of tolerance. The 50%
mechanical withdrawal threshold (MWT) and the thermal withdrawal threshold (TWL) of the left hind-foot were
assessed by von Frey fiber and hot plate test. After the 7th day of administration of morphine, the L;-L; spinal
cord segments was taken in mice. The expression of Mas-related gene C receptor (MrgC) in the spinal cord
was detected by immunohistochemistry and Western Blotting (WB). Possible mechanisms were explored by
intrathecal injection of dexmedetomidine in morphine-tolerant mice with bone cancer pain. Results: From day
7 after modeling, BCP mice showed a significant decrease in 50% MWT and a significant shortening of TWL.
With intrathecal administration of morphine from day 14 after BCP modeling, 50% MWT of the left hindfoot
and TWL increased significantly from day 1 to day 4 after morphine administration, and 50% MWT gradually
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decreased and TWL shortened significantly from day 5 of morphine administration. However, after pretreatment

of dexmedetomidine, BCP mice had a sustained increase in 50% MWT and a sustained prolongation of TWL

from day 1 to day 7 of morphine administration, and immunohistochemistry and WB results showed a significant

increase of MrgC expression. Conclusion: Dexmedetomidine attenuates the development of morphine tolerance

in mice with bone cancer pain, which may be related to its promotion and activation of MrgC in the spinal cord

of mice with bone cancer pain.

Keywords bone cancer pain; morphine tolerance; MrgC receptor; mice; dexmedetomidine

N HESE I PR _F Y6775 28 (bone cancer pain, BCP)
e B E HARCE R 22 M, K 2 A4
M 52, AHAHRHLEIATSATE R, o AT e IR 2 &
R VLB ) P, Mas M 9G3E A C %24k (Mas-related
gene C receptors, MrgC) /& — Pl R 7 1% 70 A T 5 B
KRG L G B A MBz gk ™, w5 Ak
MrgX 1 HATFARFEE ) S 4 fifk 54 6.
KN MrgC 24k 2504 T4 A, BEF I R BLH N
A A5 BABELE 24°0 2 R e e BB SR BB A AN RUR
N CInZPicHi. Bt JgYE. SR
I SR AH SRABIE T AR R 4 R

H FEFLIK 52 (dexmedetomidine, Dex) J& H Al Il
IRT™Z R — Fh s i B0 o, B B R S22 AR 830
#, BAEEERAPAPUEERER T B SGR
FRIE A ALK E 7] LAZE A BCP K B PE METR 32 51 &2 1)
SR Y, BRI EAHSCHLEIE T, R, AHF
Feidid BCP /N AL, G RS MEF 2, 15500
MEMN 32, IS FEFERKE e RN 32 PEH, JFIRE
HALH], NIRPRIGTT BCP M SZ 52 (L KR .

Bk

1. SIS AL

SEESENY): 6~8 JEEE A HENE CSTBL/6 /N
PR 18~22 g. W H W RS BT e Sk SR8 sh A R
AN (B RTIES: SCXK (il ) 2019-0004)
TRFRAEIRRE 22~24°C {BFE 40%~60% FYEHE (12 h
JEHE/ BRI FHI R, B iAok,
WFEEEHT LS. A St a syt i e
IR o AR SCHI B, JRdE W m s N RIEEBE s
BHEZRSHEE (IR EFAS: ©EFR 2022
#515) .

FEALZRANAA): N Lewis g4 (Kb
S8 W) 5 von Frey 7 BRI BET & 4F (Aes-
thesio); BME-410C 2 [ 3 #Jf Bl A CREEE /R
Je)s feEiESaEE (25 ul; 10 ul; E¥EERS, Pk
0.32mmXx0.2mm PE & (KyP#k ) 5 BCA HH

JRINE RS (GGEER R RBHED 5 PPt MrgC
% ik (Biorbyt, ORB101320) Al MRGPRX1 %
TLE LR (Biorbyt, ORB540455).

2. SIS TV

(1) BCP RS 2% &M T7 %k 5 BEAE 1) SL 5 A0
7] 1O, /N ERURRIEE (2% JW B2 EL 22 40 mg/kg, FEIEIESH
RS, AREN, SRR, g A IOE R K
R AT b e E LV 5 el /E — K 0.5~1 em [
JRUIT, S EEERIE S, 1 ml 5 A4t Sk AT R
6] 53 7 B R, W I KA A L N
Jis f 4 PR S SR HE P /N B Lewis it 40 g,
FEr FZI G R e Sk, BiSEEAL, ZWmKIE B
F1, L2888 Ak T B RREE LG,
ARf /N R JPRIBER % L i T8 [ B8

(2) BPNEE: SROGRTEY, NERE S
AR B [ e DY JEE, P 0 B 2R 2 55 8 A A8 5 UE
P Ly BRTE, WEHET Lo MEM—KZA 1 em BIH
AYIE, H 1 mlES e Sk AR T, 584
% 20~30° £ 5 ) Sk, M/ R B A
REE B B R O A R, 1B ARk, R4
1% 0.32 mm PE & 2212 [ RN T i ko BN, 5-0
Fe e 2o T MESS LA S 4L e 34, #aYI0.

(3) SEEGSy2H: e F )4 e D P e TR A 22 /)N
BR40 R, TR S B8 14 K AL 1 B BE ML S A v
N4, BH10 R, HTHANEY, ESETR
B 25in Pk sz A U BT /N H R E 2 K
ZEZGF TR (9:00 A1 17:00) « A7 FEFEMKE 2.5 ngkg +
HHE 10 pg/kg 2H:  Jell N TERA BIEKE 2.5 pg/kg
(5 u), 30 min J545 TESRGME 10 pg/kg: AP
K+ WHE 10 pg/kg 2H: Solf S AEEER K S pl,
30 min J5 45 T ARG HE 10 pg/kg; 1 EFEKE
2.5 ng/kg + A FRER KA. Jo N RSB LK E
2.5 pg/kg (5 ul), 30 min 5 45 T2 2 BAE HE AR OK
Vehicle #: #5950 E ¥y E A K 5 . B H &
F-25 2 )5 30 min HEAT 50% AR 4R 2 = 5 BE
(mechanical withdrawal threshold, MWT) Fl#A4 i 7
R 11 {8 (thermal paw withdrawal threshold, TWL) 3l
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(4) 47 RHZEREM: 50% MWT Il E: K 9256 /)
B T I B8 (30 em X 25 em X 25 cm) Y, &
MNIAEE 10 min, £F von Frey X5 803 58 119 775 (0.02.
0.04. 0.07. 0.16. 0.4. 0.6, 1.0 M1 2.0g) H F I
AR EAREOL R R, RS 3~5 s, BRI
)R 30 so TG /I BUBR I 4 2 B A BEAE S B, S5
M 0.6 g FFUG, FH AR, F— ARSI T
RIRSIE s FARMERN, F— Ml T AR S
FEo M TR PH M S B FF 46 7 SR I & S Ik, il Sk
SEOGSE I, IRy 50% MWT, #8 AR5
50% MWT = 10 %" /10000, X A J5— R,
k AZ RO R R B S AR 55 B B R B
HI~F Y8 FHAR (A1 BE

TWL M E: {ELFHEET, MR 4R
20~25C, JelBRe AR 55°C, PR
ANBRBCE AR R E, e 3%/ RN A G R R R R
P A AR BT 46 5 A2 336 2 BBk R 6 25 f B [, RYD
N TWL BB R SERE R SRR 5 s WFRA 5 R aldh
JEBRHEERIE B (/N B LUK, 30 s JE ANFRZE JA 2 /N R

(5) HE Yefi: {E3Rh Lewis il 40 i J5 56 21
FECH /NS M E5 FH 4% 22 58 H RS 1 e 4144, 4°C
R RSN 3, AT 1 RS
DAAHAF B85 Ny 28 1 85 i pm A o LA 1A s
PBS VL5 & A B ANE S, A& W
i, ZEEMLAK; ARG X 4LZIY) AT HE Befa,
FFR PR R E S, 7R 68 B AR

(6) Western Blot & Ml: /)N B IR BRI (2% 1K,
B 50 mg/kg, MEREES) 5, U4E L~Ls 1B
BEERAF WA . BUH G I\ RIPA 24 AR AR
H BN 7] (PMSF) R &3 (RIPA:PMSF = 100:1)
BEAT 219, 4°C R LL 13,000 rppm B0 10 min, FFER
% FiEW . BCA & A E 55 & (Thermo Fisher
Scientific) 4 [ A= 7= i 1 150 B B R S . 221
PLEFEEEZ PVDF B L, A —$i bl Pt MrgC
ZwBEYUA (1:1000 #%; ORB101320; Biorbyt) ,
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FEIRME 10 min, W 4°CiER. 45T TBST ¥l S,
I\ —$t MRGPRX1 it £ 5@ & Bk (1:1000 7 B
ORB540455; Biorbyt) , 1T ECL kil RSk
it A B RGATEEE 5

(7D HRFHL =R DRIRKEE, &
OEEEAE B Kb 2 i, FEAH 4% 2 R H B
TR BCA i Ly~Ls 1B FH 10% 1R 1L =F 17
(PBS k) 1, =IRMFE 10 min. 82 M,
)%, W — 3T MrgC 2 e BEHLAR (1:250 B
ORB101320; Biorbyt) , 4 CI&E FIE & 48 h. &
PBS M J5, I —Hi MRGPRX1 % £ 7 [ i 14
(1:500 % F¢; ORB540455; Biorbyt) , 37 C i &
30 min, PBS ¥k, %G, YA AT EUR .
T BRI U BRI G PR SR 2R T R AT
RGN EREY) A BEVLEE 3~4 5K 7, A
Image-J A 73 AT 6% BEAEL, 155 P 4 1 AR R 4 %
FERAN, DL A BH Pt & e B

3. ik F i

K H SPSS 26.0 B AT AT £ dm Geit 2= e 1t
AR IE + A% (X £SD) £7R, Western Blot
G AL 25 B R B R R 7 200 AT, AT R
AR L BCR - B E W v 7 2 8, P <0.05
NEFSE G FRE L.

& R

1. /N BCP 8 ih1] % 5 50IE

BCP /] Lewis Ml 4 i )5 26 7 RIF46,
BB SRR, )52 50% MWT &% F
%, TWL B E45% (P < 0.05), HAELKZERT
QiR (P>0.05, WK 2 . B#M21 K)E,
BCP /)N 27 B i s 9 mT LB R IR X, B B
AR, R AN R SR R R, RIUE IR, R
LU (LR 3) o [ERBUE G RAE HE Hefh,
gE RSN B N K E IR AT R, SRR S
U 4) , F£H BCP /)RR AL ] & 5T -

| —————— smmannmazE

B D MR 2 |
AT ASFWE

>l <
>| <

— . 1 1 1 1 1 1 1 ] ] ] ] 1 1 L
0d 1d 7d  8d  9d  10d 11d  12d 14d  15d  16d  17d  18d  19d  20d  21d
(Base) T T (#8751d) (46%52d ) (4A43d ) (4AZh4d ) (4AZH5d ) (442564 ) (44Z57d)
B HREREE HNEE B Lo~Ls TR

B1 SR Twiiee

Fig. 1 Flow chart of experimental intervention
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2. 155 BCP /) FUAR Y i i 52

16 FH 1) 4 I ) BCP /R, MRS 55 14 K
TR, ESE N L2, 5 Vehicle ZHAHEL, A7
EhK + M 10 pg/kg AL 2RI 1~4 K 50% MWT
W& EF, TWL B B3 (P < 0.05), HME 5K
FF U5 50% MWT & 87 ~ %, TWL Bl 4%, %6
K5 Vehicle A LL 2 7 L 4G ih 2% = L (P > 0.05),
O METR 52 0% s A SEFERKGE 2.5 pg/kg + M HE
10 png/kg AL 2555 1~7 K 50% MWT £ 42 T} &
TWL #Fp8:EK, 724 7R REUEIER (P <0.05);

—O— Dexmedetomidine 2.5 ng/kg + morphine 10 ng/kg

—m— Vehicle + morphine 10 pg/kg
—a— Dexmedetomidine 2.5 pg/kg + Vehicle

——
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FEFEIKE 2.5 ngkg + AFER K HLZHE 1~7 K
50% MWT Fl TWL %% Vehicle £ 2% R ¥ L4t it 5
X (P>0.05, WLKES .

3. BH N S SR AT K E B NS i MrgC 2163
K

K- F} Western Blot E[I 378 ¥ #ff 5 Ly~Ls A #8
MrgC 2 () B RIE K. G5 R EoR: HRFEK
5E 2.5 pug/kg + MBHE 10 pg/kg A #HE MrgC & A RIL
AN =H BN (P < 0.05); (HAFEER/K + nnk
10 pg/kg 2. A EFLKE 2.5 pg/kg + A B KA

—O— Dexmedetomidine 2.5 pg/kg + morphine 10 pg/kg

—m— Vehicle + morphine 10 pg/kg

—a— Dexmedetomidine 2.5 pg/kg + Vehicle

—¥— Vehicle —¥— Vehicle
1.5+ 154
1.0
) o
= = 10+
2 2 T
0.5+
0 T T T T T 5 T T T T T
0d 7d 9d 11d 13d 0d 7d 9d 1d 13d
Time point Time point
B2 Rl Lewis @A 7 KIS0 50% MWT 1 TWL (72= 10, X £5D)
*P <0.05, FLAN RN ] 55 SEAME AR L
Fig. 2 The 50% MWT and TWL were measured 7 days after inoculation of Lewis lung cancer cells (72 = 10, X =5D)
*P < 0.05, compared with the base value at different time in each group.
B3 Lewis M dnAy 21 KK BCP /MM #5745 R
(A) BCP /N S22 MBE T B BBV 9 7T DL 28 8RNI R LR DX, 1 R AR, PR /N BRI, A I ZH UMK
(B) Vehicle 21 57 Jfi 52 %%
Fig. 3 X-ray results of the left femur in mice 21 days after inoculation of cancer cells

m - mnssll
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(A) The model group can see the penetration in the bone marrow cavity of the left lower femur Chiseled small spots in the
bone destruction area, thinning of the bone cortex, with small defect area, surrounding tissue swelling; (B) Vehicle group
bone cortex intact.
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B4 AR 21 RANRZEMBRE HE et 4i 5 (HE X 400)
(A) BCP /Il B T KRR 4R IR, SRSEALZMERR; (B) Vehicle 41K IR AR IR IH; F7/X = 10 pm
Fig. 4 After 21 days of cell inoculation, the left femur of mice was stained with HE (HE X400)
(A) In the bone cancer pain model group, a large number of tumor cells were infiltrated and necrotic tissue was
accumulated; (B) No tumor cell infiltration was observed in the Vehicle group. Bar scale = 10 um
—0O— Dexmedetomidine 2.5 pug/kg + morphine 10 pg/kg —0O— Dexmedetomidine 2.5 ug/kg + morphine 10 pg/kg
—m— \ehicle + morphine 10 ug/kg —m— Vehicle + morphine 10 pg/kg
—— Dexmedetomidine 2.5 ng/kg + Vehicle —&— Dexmedetomidine 2.5 pg/kg + Vehicle
—¥— Vehicle —¥— Vehicle
5+ 30+
4_
204
= 3 o
= =
s =
= 2 =
10
14
0_ { 0 T T T T T T T T
0d 1d 2d 3d 4d 5d 6d 7d 0d 1d 2d 3d 4d 5d 6d 7d
Days after administration (d) Days after administration (d)
5 BCP /MNRIESMMHEEG 25 MG 2 50% MWT 1 TWL (72 = 10, X =5D)

*P<0.05, & Vehicle ZHAHEL: P<0.05, SAEFERK + ik 10 pg/kg 4LAH L
Fig. 5 The 50% MWT and TWL of left hind paw in bone cancer pain mice after continuous morphine administration (7z = 10, x =5D)
*#P < (.05, compared with Vehicle group; “P < 0.05, compared with Vehicle + morphine 10 pg/kg group.

Vehicle ZHAHEL, ZRBLgG 5 R L (P> 0.05,
DB 6) o Hugs H 4k 22 kil 45 S B o A B FE K
SE 2.5 pgkg + "k 10 pgkg 45 A =40AHEE, BATE
AR 3 0 (P < 0.05), AEFRER/K + ik 10 pg/kg 4H.
H FEFLKE 2.5 pg/kg + AEF K 5 Vehicle 4141
b, ZRBTLgEE L (P>0.05 A7 .

5 I

My e 32 H1 T ACm L AN B, 7 I R b

TeIFFRUR A — M, ™ B S N A A 3 o e
H AT 2T 1 Mk 52 5 2R AU AR ATE LK # 8 T 1 9 K
B, BRI PRABAL I B 4%, 5 AROIR B AN AH
U TN R, EIREH SR A IR
DA SR 5 BRSNS R A B AR AL &b
DRI, S —Fft BCP /)N B ki 2 A 78 0 Sy s
AW FAIH Lewis fifides 41 B #2270 T C57TBL/6 /N B
HHBEE, IFMT NS, BRI =TT
1E BCP R84 (1) e Ty, K 2 A - e i 52 AL 1) RO F 9
FFE I R SEBRIE I o
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[J Dexmedetomidine 2.5 pg/kg + morphine 10 pg/kg
M Vehicle + morphine 10 pg/kg

Il Dexmedetomidine 2.5 pg/kg + Vehicle

M Vehicle

MPRGKX135kDa | o, e = =223 2

PactinazkDa| N W NS Sm—" SN W W W
| | | | | | |

Vehicle Dexmedetomidine
2.5 pg/kg + Vehicle

1.57 sofolok
stk

-
o
1

Vehicle + Dexmedetomidine
morphine 2.5 uglkg +
10 pg’/kg  morphine 10 pg/kg

e
3}
1

Expression of MrgC protein

o
|

Bl 6 Gy IS 4L/ ROE BE MreC 2R E (I RIEMARE (2= 10, X £5D)
*P<0.05, SAHEEK +IEHE 10 pgkg AHEL: P <0.0001, 5473EFERRE 2.5 pg/kg + AR ERKLL K Vehicle 41AHLEL
Fig. 6 The expression of MrgC receptor protein in spinal cord of mice in each group was detected by western blotting (72 = 10, X £5D)
*P < 0.05, compared with Vehicle + morphine 10 pg/kg group; ****P < 0.0001, compared with Dexmedetomidine 2.5 pg/kg +
Vehicle group.

Dexmedetomidine 2.5 pg/kg + morphine 10 pg/kg

Vehicle + morphine 10 ug/kg

[J Dexmedetomidine 2.5 pg/kg + morphine 10 pg/kg
M Vehicle + morphine 10 pg/kg

Il Dexmedetomidine 2.5 pg/kg + Vehicle

M Vehicle

10+ ek

Dexmedetomidine 2.5 ug/kg + Vehicle Vehicle 81

Positive area

B7 ARSI S A B MrgC 32 i BRI AR GRSk PR NP1 (72=10, X £8D)
*P <0.05, SAEFEK + 10 ng/kg 415 A EFEBRE 2.5 pg/kg + A H KA EL; **#P <0.05, 15 Vehicle 4141
tts A7 =50 um

Fig. 7 Immunohistochemical positive area of mice in each group was compared, the arrows in the figure indicate positive
products (72 =10, x =SD)
*P < 0.05, compared with Vehicle + morphine 10 pg/kg group and dexmedetomidine 2.5 pg/kg + Vehicle group; **P < 0.05,
compared with Vehicle group. Bar scale = 50 pm

MrgC 32 K& T G & AR IR 32 A SR i — 5, MEE S RIF46 50% MWT T [, TWL B {8 4 5,

W 202475 10/19 S indd 747

Bt RIAESHE. = XS N NERMA T
b XTSRRI R EE AR . AR
FH BCP /DN RUBEAY, MEEAEES 14 K (AR E D
TR IR A 27 5, TELE 7 KA 4 Tk,
RIAEL 2RI 1~4 K 50% MWT Fti5, TWL R
fHIEK, ViR MR T RIFERIEA, |

S

6 KA 7 K5 Vehicle 41 L #¢ & W B % 7,
o MER BRSO O, LTSz, $oR 7 RigPE
HELA 25 BRI R T MR A2, 5 SCikiRiE 45 R — 2 .
e M 2 e T O BT S AR R R BURAE R,
KA 20> 1 2165 Gilo |RAMEEE, fEitn 2
Y GS | AMEL, BUEMatEE 5@, BMR
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PSR, ST ER RO, T A A2 1Y
A FREREIR, HERFEKE 2.5 pgkg + SHE 10 pgkg
HLEPHE 1~7 K 50% MWT +F 4: T+ = Al TWL £
gk, WRAREAGEILRESRAE, 7 L
MR 52 (7= 28 . RA L S e LHAL AT WB G 45
REIRERE MrgC KX 2N AF mr, HER=
Hz [AAHETEHEZE R, #—PRRE &4 £
S UE 23 141 1) 0 M BRI 52 7= A 1) 5 R T e S
MrgC ZARRIEKFIEGINAG 5%, BN MrgC 5244k &
FI AT RERRAR w BT 1 S2AR T 251 . 454 O SRR
fRi&: MrgC SZRFN p B i 524 7E DRG #£ 0HK
wILRIE, EERREEAY MrgC-MOR), Ffilid
H C i FK (C-terminal domain, CTD) 5 p 32 4&H
HAEH, EEma i gy, HEA SRk e
BE MrgC 2R A RIEW NG, 352 MreC
ZARE A w2 AR R T, MreC 32
PRER AT LR RGP S 2 RRI Gi B8 A B
71, w2k Gi RAMBCZ S, s U PKC
HPKA IR, SE w B F 3240 241 FA 120

HFEFER T & — PPk B a2-AR W), A
AR EFHR R TEREIR ) 5 R R iR sh
TR AR A LR R 2 L P i PR A e
RINAT FFEVK B 5B 7 WA A8 T 7= AR B )
BURTER, AUk BT 2 25 A e ) @ A
FH A 2255 B VR P 0 K RS2, SR 3145 SR FEIK 58 1T
DA fift i i 52 5 AT DO B i, 9 e e P B
e, XS ARM A REA B HAB PR
BUN R A EFEmK e 170 BCP /R, 78 5 2 50%
MWT 5 TWL L & H %8 MrgC 2 1K & A R 15 5 5
Vehicle 2GR 2 22 7, 47 B H 45 SEFEIK € X BCP
NREEER, SCHKVFRIRESL BT, R
M H SR, RN SCHRIRIE A4 SEF K 2 iR 2
FRELE PO R SRR B, A RAE ZEE
R, A T SCERARIE RN (2.5 pe/kg) M,
HoAMSH BB R 2, W REAFE S8 K 5 & A
MR, SFEOLRRS TAE DT R ERE, A
I ORGSR . EE TR — D07 R AT A
I R 2

gk L RTER, e SRR 4 T RE 5 BCP
/NS MrgC 52 4R 8 A 0S5, a2-AR #3)
A4 FEFEIKE T 38 0 i MrgC 3248 [ IR IE K
S, 9 e R 1 ) L ZE 22 EE ZE 0] BCP /N RR
NG IHETR 52 o 3X I PR il e BCP M ki 32 4244 1 397 B
A BB o

FBARFR: MHFRAAILA ZHF K,
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BR AR EN I —arl S E EFER 7RG B R EERE
HEZ TR

B R kP2 18 T AR N B R, EHEARIAEE R, sk=H R0 FBL M EP AR A
R . BEAERT TR, SRS B AR AN A BT AU AR E S A < . 12 7T H OAE TR 3 Y O AT AR e 2
TCEEAR WV DA S B R TEERAT . FEEE R (D B RERS AR R I B R ERIEAT N, R
NFRHR AR G L 45 FEAR 2208 3E f AR PRAC sk e i o, A% 22 (prelimic cortex, PL, Hif &l 5 J2
DO 7B AR R OAEM . (2) SRR Y], PL AR gAY A VAR AR 2 TORE .
(3) X H RAM (robust activity marking) 3 2 FFric SEBE, 7] LURE R A0 2R & AR JE VTS BR AR 22 TG
A0 EEOVHEAR R T0 . MDA S BAL 2 1B A 2 N AT IZ R A T, T BB U B R IR AT Y,
RGUIE R 2 A% 5 RE I e X MR E o f iz sh T, T AR B R IERAT 9, I Heka 2ORE 51
AL AR . DAEZE AR IR, PL I AF(ERE RS T R IR 2 e RE . (4) X
AR RR, VIR i (primary somatosensory cortex, S1) FliZ1Z% K i (infralimbic cortex, IL) X
PL ENHIME R Z . BGE S1-PL FIM IR 7] LLS1E B A MR M e R Tk, 7248 BRI E
AT . SRIMT, 0 IL-PL B0 7T LA SIS B AR PR AH S 22 TO I 2 A BRAIR, 400 A VE AT 9 .
XHRZR T PL Gt H R MEPIR IIAR 22 70 T LA ST AT IL i X R0l 1, I s B R MR AT . 4k PL
HAFAERE R A B AR PR AR O, 2R T2 ) ST A IL 0 XU 755
(Ma LY, Yue LP, Liu ST, et al. A distinct neuronal ensemble of prelimbic cortex mediates spontaneous pain in rats with peripheral
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