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PG HERL 2 3T RIEER AR BT REELET R
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WFRIAZ , XTEEIAL, P

mE B8 ZOTENENERR 2( EM2) BRI R BT
324 (MOR ) 1 3 3578 £k J il P 2 10 5% 3 3o HL AR b 1) 5%
W, ATk BUEMENE SD KR, BENLA O 3 4. I E N IR
S B SR LR 2 2L, 8 B Sk A B b 2803 SRR BRI A 4
(SNI) 15 S I 2SR BRI (NP) o 250 2H 3 P 1 5 EM2
B9 NP KRR, SR FH SR P 5O B bR Y €0 R G 082 B0 30 7 32 A
MOR 35 (MR AL 35 11 LA % Rab7 35 1 2635 8 10781k, %
FHGPE D XWUbR e 277 2K MOR/Rab7 il MOR/LAMP1
GPEIAEFR B REAE, R S5EE S RA K, %
PEPESRE K AR MR A 295 (DRG) P MOR A2 A R R 1k
E R FRIKIEFEMR (P <0.05) ,Rab7 2 0 k4B I
(P <0.05) ; MOR/Rab7 SR BHMEAREY & Rab7 3 MOR |
MOR/LAMP! %5 FHMEAR S 9 5 LAMPL 5 MOR BH M 453k
Pre LE B & (P <0.05) o BENZUEST EM2 J5 i B
I R RS 2 48 2 s R B B e 3 =5 (P < 0.01) ,DRG 4
MOR B A BE R TR 11 9 R 15 B =5 (P < 0. 05) , Rab7
[ ik BEFEAR (P < 0.05) ., MOR/Rab7 BH ¥k BURE ™= 4 5
Rab7 8¢ MOR FH V4R & % . MOR/LAMP1 FH 4 XUbR 7= 9 o5
LAMPI 2§ MOR FHPERR D HLFIIFEAL (P <0.05) . £&5ig
TEBUR S EM2 417 SNI B NP KB DRG ¥ Rab7 HI3%
ik, i/ MOR [ M A2 i , 2 3 MOR &,

KB NNMERR-2 ; B 52 0K T AR B 2T e E
97 s BEVLIE f
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P 2595 FEVE TR (neuropathic pain, NP) &8 48 &
G I R AR 1 B B W 5 i 5 | RS Y R0, BT 26 24
st NP RGP RORASEAR D Ao R AR
227 (dorsal root ganglion, DRG) H w-Fi] J- 57 {4
( w-opioid receptor, MOR ) 23k T &l & Bl /- 2R 25 997
WAEM FEFKH Z —, MOR J& T G EHHEKZ
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W, SEARLE AR, KA Z R g 4,
WF5E" > 20, Rab7 J2& 0 N iz S i B P I 1, 5
PIRRAS T 1) MOR ik 2 FEAIA 56,

NI HERK-2 ( endomorphin-2 , EM2) J& MOR A 4
P i sh ), 2 5 0 B 0 T8 i R0
Felt ) BF5ER W] EM2 TS MOR R 56K o 4
375 (22 %% (Ser’” ) KA P B IR AL, e R 7E
SR R AEEEAE ., MRS PR K B
EM2 ANALIE T %5 2 b MOR B9 33k &, b e i
MOR F k7, $m 76 B a3 & v, EM2 ] {2 iF
MOR fIIIREMRE . PRI, i 0F 5% LA NP AR R AfF 52
X5, WA R HE EM2 A S B S R, KR
DRG P MOR (1381875 1k S it P9 8 10 i 3 o L3 3k
FIEZIR , DA PN U5 MR R R A D RE i Bz

1 R

1.1 IR SE  f@HENAE SD KR, M,
WA IR TT 200 ~ 220 ¢, H AR M ERL R 2= 35055 5h )
rhu Rt KEBENL ST A IE F % BEZH ( Control 4H) |
S BRI IR 41 ( SNI-NS 41) Fz§ ¥ 2 (SNI-EM2 41) ,
R4l 10 K, S 55 F S i E A A o R R
KEFED WP Z RSB R ML E (EH 5.
2022085027) .

1.2 FEMNE5RA

1.2.1 =&ML E  Von Frey £F 4 22 A 3 [#
Stoelting 2y 7], PE-10 45 (i. d. 0.28 mm,o.d. 0. 64
mm ) W [ & [# Scientific Industries 23], 7GR £
SRR (/5 . STELLARIS 5) 1 [ H A< Olympus 2%
A R R B E R RS TR A BRAH]

1.2.2 = &Z3X#  MOR Jifk (%5 ab17394,
ab10275) , Rab7 $iAk (155 ab137029) W H 3
Abcam 23 ], Ser MOR HifA ( $2%5 . CSB-PA168551)
W A BRI A TR BRA A actin FTAR (1845
20536-1-AP) W H I = A WA A BRA AL 13
Pif IRDye 800CW 4L ( 525 :V926-32211) Il A £
R 245 A TR BN w1, V5 A A G I 2R
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1 (lysosome-associated membrane proteins 1, LAMP1 )
A (745 :bs-1970R) Wy H AL B R A= I BOR A
PR F], Alexad88 I HLIIK R 1gG (175 :706-545-148)
) B S Jackson A F], Alexa594 D Hi 4R 1eG (185 .
#8889 ) Ity EES Cell Signaling Technology /NI
EM2 ( 5%%5:GC10059) 14 [ 32 GlpBio A,
1.3 FHik
1.3.1 mERERBEEGHE LTS De-
costerd et al'® FR T ¥E | il £ A8 B 1 2843 S 30 R 461
5 ( spared nerve injury, SNI) /55 19 NP 1%l K E,
P 1 S G B LG 24 (50 mg/kg) BRI, DI 220
FIRFFN B Jok itk o 2 e — Sk UL, R R A B i 28 I
H 3 A3 Rt HE Ao 2 R HE R ol 22, XU 45
FLIF B WTIE po 2 A HE R 22, O B O it e 2 L JHE
Mg BREES T AR, AKX 3475 HLIH
IR ERRS .
1.3.2 5 R 4 % R )% FA (paw withdrawal thresh-
old,PWT) eyl MLHT 3 KB KEUHALT N
MR BERN RS, R 1 h, FARYK ARJE 1.3,
57 dUUKRGZ)E1.3.5.7.9 d fd A HER A [R5
FE ) Von Frey “r e 22 e KB PWT {H, TER,
FER BT, W AR EGR T i, FHET 4 22 5 1
PR BUR R AMIN B Bk 3582 3 ~ 5 s, R BLH Bl
B TR B AT A B SO, S SRR R
JEE SR 5 U, AH AR P U 6] (] % 5 min L
B DARES RS 3 U LA BE AR S5 ) e I e B A
9 PWT {H.
1.3.3 #ARFMLH  KEUREES , LIPS T
FRGEL b RO G TR AP IE G T i
SIEHLAL, 2 EE T RIREE 6 IEHEREZE 4% PE-10 S48
I 5 S5 6 AR5 ] B i) Ak Do J5E T i - i) Sk i 4
A2 2 em, B FEH AT DA A TS S I A
Wi BESE KR GES LA FI IR, EEARE
18 R B 7 B A 5

B 25 25 I TR T A A 5l 25 e TG T
A LR KB HE A PE-10 45 Y, #1345 o5 FE i
A 10wl JoTa Az BEER K 245 W 78 73 1 A 22 Wk oA s
B HEAGS R AR B — EAR R RS N L,
1.3.4 Western blot %3 K FURRME)G , L H B
& 4 ~6 7B DRG, $EHUEF S, 2RI BCA 14
DU _ETE U ) A PV Rl P R VN 0 T Y R G
vk, KRR E A5 R B PYDE 5 I, 5% MR W5 83
#1430 min J5, ¥ PVDF & T—Hith: MOR $iif

(1:1000) Rab7 HTA&(1 : 1 .000) .Ser’ MOR ik
(1:1000)5% actin HLMA(1: 1 000) ,4 CHEKRILR
TBST ¥ ¥k 3 WK, &YX 10 min, I3 A0 AH B ) — 4%
(1:15000),F2K RN 2 h J5, TBST I3k 3
WK, AEYR 10 min,, 8 XLLT AN 5 2 433 ik
7.

1.3.5 fZiaxikagies e KRERRE, &K
D2 FFESH PR 200 ml Ak FRER K S HEVE 400
ml 4% 2 5 SR, U 4 ~ 6 7B DRG J5 [#5E
24 h, % 30% REWEIE WK S AT KR YD o 10%
FBS Z IR EA 30 min J& , T M—4T: MOR BT (1
500) .Rab7 Hif& (1 : 200) 8 LAMP1 Hifk (1 :
200) ,4 CH¥E 48 h,0. 1 mol/L PBS ¥k 3 ¥k, £k
10 min, T4 : Alexa488 PHKEL IgG(1 : 500)
Fl Alexa594 F'Hife 1eG (1 : 500) , % IR BEOCIF T 4
h,0. 1 mol/L PBS ¥k 3 ¥k, £ K 10 min, 2¢GE A
RE R G, 2O R A B IR EEIE

1.4 Zit= 43 K GraphPad Prism 8.4 #{f
XSRS AT S T S EKDEHIVE . Western blot
L5 0 R A Image J AT IKEEL 0B, SE 45
Do +s R, PWT {H R IR R E S M i) 25
AT, A K A A1) EL R One-way ANOVA, P
<0.05 RREFAGITFE L,

2 #R

2.1 SNIXKR PWT ERRM ALEHSEs L
VEREMERUG5 T 19 NP BEAY ] 7= A 45 A ALK IR
PRI, 5T NP F A 2 — %S08
SNI BRI K FAE AR S5 26 3 RARM PWT {5 IF % Xt
HEZH HOA I S B AIG (404, F = 430.8,P <0.01) , R
JE55 7 RIFMRERAKY, H 228 2R 55 21
Ko FARXMA PWT {45 1E 5% B s 7
SGitEE (K1),

4 Control41

40
_ e SNI-R4]
%330 = SNI-L4|
b
1 20
=
ﬁ
sk

D—HIO' ok kk
|z O - ORI LR

0 1 1 1 1 1 1 1 1

0 3 6 9 12 15 18 21
i 1) (d)

E1 SNI#EEKXRFRE PWT BZE(n=6)
5 Control 41 HL#4: * * P <0. 01



FMBERKFF® Acta Universitatis Medicinalis Anhui

2023 Nov;58(11) - 1835 -

R1 ZHEARGRHEERMNFEELS (v +5,n=6,g)

251 0d 1d 34d 54d 7d 9d
Control 24.17 £4.491 24.17 £4.491 21.50 +£7. 148 24.17 £4.491 24.17 £4.491 22.33 £5.680
SNI-NS 2.23 +0.898 " * 2.57+1.134" " 3.33+1.033"" 3.00+1.095"" 2.57+1.134" " 3.00+1.095" "
SNI-EM2 3.33+£1.633 22.33 +5.680" 22.33 +5.680% 20.50 +6.025% 24.16 +4.491% 22.33 +5.680%
F1H 113.60 48.06 44.77 21.28 34.41 28.87
P1iE <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
5 Control 41 %5 * * P <0. 01 ;5 SNI-NS 41 144 . %P <0. 01
2.2 EM2 WJ$EBIER XL SNI AR5 7 d 20- * Control#l
v - NS4
f¥) NP K B, 395 49 1 SR R 30 (1.5.10 .20 .40 pg) R . zﬁ E;iﬂ
N ~ 30 - Z
) EM2 , 45 25 J5 5B 10 min P12 K BRME 2 PWT & 30t
W — =
fif, B9 EM2 i A B R OB AL, 258 %, 2
L = 20F
BETESE 15,10 pe 9 EM2 %F SNI 9 NP K BLR o o
N = ## ##
A= U W BRI AR T, 20 140 e EM2 (4R IR 350K 2 ol ## "
BHFRAS AL AL, B EM2 2525 10 min J5 (095598 2000 2 S o . " .
0 1 1 1 1 1 1 1 1 1 1

B i (BHE] F =88.44,P <0.01) , 4525 20 min )5
RAAR , 4524 30 min J& , EM2 BYBDRROV TH &, K
B PWT HKE 2 45 25KV (18 2) , ik )81
S AN ) B /N A R 22 IR 45 245 30 i % 5 B EM2
KA 2555 20 pe.

300 o o 1pgfl
*k = 5Spugll
& A 10 pgdl
=) e
= i v 20 pgfil
X ok B T2}
5’{; 10+ .
o
0 1 1 1 1 1
0 10 20 30 40
[ 8] (min)

B2 #pKiEst EM2 3 SNI B NP X REFBIERANREMSENTH
50 min 4. *P<0.05,“*P<0.01,***P<0.001

PRI L R R BT ARG 55 7 RIFhhtk
AP BER 1 R SR 10 d, BERG 1 R TIES
5710 min J5 I KR PWT {6, 5 31T L
B W N T S A BEER K R NP R B PWT %A
FRIREI 55 B R 4 b A, B N T B EM2 5, K
SR PWT H B BT (404l , F =376.8,P <0.01),
L2510 d, EM2 T 302 /% SNI 1) NP, HZ
U TR ST EM2, oA UL BH 8 1) B BOR PR AR 52
(F1ME3),

2.3 EM2 3t SNI #5 NP X & DRG A MOR *ix
RIS SpE o e (s S i /R, MOR s BH

0 1 2 3 4 5 6 7 8 9
i) (d)
E3 EM2 xf SNI i NP XFR/5.E PWT EH&IH
5 Control 4HH# . * * P <0. 01 ;5 SNI-NS L™ P <0.01

P F 53T DRG 1 /N LA b 28 70 I (A R 4
Mz 4Erp (1 4A) . NP J5, KBl DRG P MOR [FH
P20 1t K5 i B B R AIC (F = 26,19, P < 0.001) (&
4A B) BRSNS EM2 J5, MOR FH4: 41 A 0 B i
FHE (F =26.19,P <0.001) , Western blot 45 5%
LS FASAAR, 55 15 5 % R AL g, g B 41
KELDRG N MOR Rk & FRE(F =7.749,P <
0.05) (Bl 4C.D), 252 K DRG P MOR & H Y
FRBEIE(F=7.749,P <0.05) (B 4C.D) ., i%
SEEGE— 0 A MOR il R 1k 2 36 12 1 A8 1k, 45
YR R PR 4H K B DRG ) Ser’” MOR & [ 2%
IR TE W X BRI (F =9. 679, P <0.05) , 254
R DRG P Ser’ MOR 25 1 () 72 35 B 30 P 1
R TIE (F =9.679,P <0.05) (K 4E F) .

2.4 FRFEIEHIHEX EM2 @32 E MOR &
KTRI RN 3% S50 50 (0 FH S SO B AR L 8
Western blot J5 ik, ffF 5% T 1E % X HREH 5 B 41
K250 KB DRG N Rab7 (572510, 4598 8
N, S IEHE T IR F g, i BE MRS 4 b Rab7 93K
R E (Fp =22.67,P <0.05; Fy o =
12.19,P <0.01) . ¥ TS EM2 J5, 2594 i)
Rab7 B3k s B HEMHIR A RN (F =22.67,P <
0.01;F i =12.19, P <0.05) (K 5), #t—4
Xf 3 41 K BUDRG # 28 G #F 47 MOR 5 Rab 7 s & %¢
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A KEDRG ) MOR By e e x 200 ;B X G e P 2 e B I AT S8 112250 M1 (n =4) 5 C: Western blot J5iEWF5T F ik 3 4 K
DRG N MOR ZE 1 3 35254L ; D . Xt Western blot 25 #4748 1244347 ; E : Western blot J5 5558 L& 3 2L K F DRG P Ser®™ MOR & (1334
AFAL s F X Western blot 25 R3EA 74011244347 (n =3 ) ;1 Control 41 ;2 : SNI-NS 41 ;3 ;SNI-EM2 41 ; 5 Control ZH %5 * P <0.05, " * * P <0.001 ;5

SNI-NS 4 Ib# . # P <0. 05, P <0. 001
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1 2 3

C
1 2 3 ku
Rab7 23
B-actin 43
3
D
20
sk
st T
LEf #
Z T
T 1.0F
K
~
K
0.5F
0
1 2 3

E5 EM2 3t SNI #9 NP X & DRG /) Rab7 FiXHIF M
A KEDRG P Rab7 BYGEEH 0 x 200 ;B . X G FH I 2 e B I AT 481122 50T (n =4) ; C: Western blot J5 i WF5% ik 3 40 K [
DRG P Rab7 Z& W 3EA28 1k ;D . X Western blot Z5 5174811257081 (n =3) 51 Control 41;2 . SNI-NS 41 ;3 : SNI-EM2 41 ; 55 Control 41 L%, * P

<0.05,** P<0.01;5 SNI-NS 4l Hu4:. P <0. 05, P <0. 01
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JERERRIC e, 2554 R SNI [ NP K i DRG
P MOR/Rab7 G SUbR HA: ™= 9 5 Rab7 BH AR &
Yol MOR FHEFR R 19 LA 458 1E H % B2 247 B I
THe (Foy, = 10.76, P < 0.01; Fypp = 5.08, P <
0.05) , 4251 EM2 AbFRJ5 , MOR/Rab7 #23% XUbx FH
PE ) i Rab7 FHMERR Y0 MOR FHPERR E Y HY
LU 5 B R 4 34 B B R AR ( Fy,,, = 10,76, P <
0.05;F,0; =5.08,P<0.05) (& 6),

WHEER M EHBEE H 1 (lysosomal associated
membrane protein 1, LAMP1) 4347 T H W 20 M #% 1 4

A
MOR Rab7
1
2
3
B
1.0
*
ost T
o, #
o
Sost [ 1
=
zoat
24
0.2 F
0
1 2 3

TR ARLE ML A , ATV R I B AR AR AR, S 9L
e {0285 B % . 55 0E X IR oA R B MR 4K
fL DRG N MOR/LAMP1 2 SR BH 1 7= 9 o5
LAMP1 5% MOR 5 BHM: 7= i) LU B35 15 55 (F e
=6.215,P <0.05; Fyop =7.681,P <0.01), ¥/
S EM2 5, S E R 4 o a, 2541 K L DRG
W MOR/LAMP1 4 98 XAk B 7 9 o5 LAMPL 5§
MOR 4 58 BH % 7= 9 19 L 91 34 BH S B AR ( F Ly =
6.215,P <0.05;Fy, =7.681,P <0.05) (& 7).

Merged Amplified

@]
=]

ek

_|

_|

IR H)/Rab7
S
n

R
[\
T

1 2 3

6 FEISEWERE LT MOR 5 Rab7 SWARFR L4
A:DRG 1 MOR 5 Rab7 #17H 0t EARIC YL (4 x 630 ;B C o X HfE s S Y 0 55 AT 581125 5387 51« Control 452 : SNI-NS 4H ;3 : SNI-
EM2 4 ;5 Control ZH %S * P <0.05, * * P <0.01 ;5 SNI-NS ZH He#¢ . # P <0. 05
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A
MOR LAMPI1 Merged Amplified
1
2
3
B
10 € or
0.8 -’ 0.8 r
] T . Lo T .
S0l T L Zosf L T
S =
Soat o4l
N 24
02 02F
0 0
1 2 3 1 2 3

B7 SEXRAWIFEERN MOR 5 LAMP1 XUARFR 4 =4
A:DRG 1 MOR 5 LAMP1 #7459 E AR FRIC YL x630; B C: XA B 9 e Y (0 25 Je b 17 B 1122 07 5 1 : Control £H ;2 SNI-NS 41 ;3.
SNI-EM2 # ;55 Control ZH F4%: * P <0.05, * * P <0. 01 ; 5 SNI-NS 4 [t%¢ . #P <0. 05

3 g

DRG /Ml st PR 7 B A% 38 2 TP (9 55—
DRG #HZ T MOR , J2& P BT 7 52 48 1) 3 2 41
JRCER AT, R N IR b BT R 2 25 WV I R B2 4
BEAEAF I W, 7B R 2GR T RUR R A NP
FUBE G NP 22345 DRG #1250 MOR 1Y 5%
IR A, (R AE B R 28 ) o A0 A5 R A 1 R
JERERI T A ETS M R DRG #1201 MOR (364
HIOM, $E7R MOR 1335 & 5 B 25 245 1) 1) #EU0

IR VIFR G

£ MOR B9 R R B DY R 1 L 44, EM2 REA 4K
SEfR R Y A NPS e R S AR 25 )
AU IR NP HA B i B s ) %5
55 W8 2R TS EM2 A UL B 1) 25 30 BRI, Wu et
al " VBIFFE R S S EM2 9% 4 s 7
SNI (%) NP BA b W FRIm A0 , H A B Fiint 52
SEIER, DL 453 5ot 45 5 — B, (1 RS R
5% DRG BE 86 MOR 31k 5 EM2 £ 3944
FRRUN Z B R, RAMIFST R, EM2 7] X A
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25 BF 41 L 98 40 i SH-SYS Y™™ F1 A LB i 40 i
MCF7!""' # MOR f mRNA 22k 7= A I ] il £ [6] 1)
AT VT, A0 AR 3R 19 22 S M T EM2 XA
T IV 250 R A A it 3% 1 1 1 AR T o ) s A
cAMP Rk, WA T X 2 PR e s oK1 7 A2 AN [R] 52 el
SRIMSCHARIRSE EM2 /719 MOR R84 1k,
T > 2R, SR AE | A 28905 728 ki 9 4 25 FHLIR
BN, AR 52 0 1 5t 16 m 2 BT - 24 24 ) B
VERIBESR IR N 2 — %S AE R 78 o R, 24
Y20 DRG N MOR 123558 I 75 , $2/5 MOR 1y
FEIRMEIN AT RE R EM2 2 U 7R 5 oK UL BH 2 25 3R A%
(A

MOR 2 45 H6 N K24 20 NV OB IR AL 107
S BT SZ R B AR . AR R EM2
X MOR H AT w26 M Jy, 5 MOR 454 )5, nl il
Ser’”MOR & APl B fL " . %S0 00 SR8 P 1
S5 EM2 B 534 SNI K B DRG P Ser”” MOR & [
o, 5 RS R, BRILE 2k g-1
T FE 1 2( B-arrestin 2) 25 &, X il MOR-B-arrestin 2
HARNEFBEAMP . Rab & &2/
B, T2 A 1E T 40 M 5 RS AN A0 e 2 A oh, Hp
Rab7 265 PN 75 48 900 328 iy 2 5 300 378 it A 1) O A o 4
E IR (B g N 3 R U - F TR T S
H,SNI A NP K il DRG N Rab7 A9 IE3 i, H
MOR/Rab7 #l MOR/LAMPL 4 %5 5¢ 6 W% 72 9 o5
Rab7 BHEAF & 2058 LAMP1 FH 1 4% 25 90 19 L ) 14
. $E75 SNI By NP J5 DRG N Rab7 ik M,
MOR #F A BB & A A, S 802 R, X
55 Mousa et al > ZEHH IR G NP KBl DRG AUWLLE Y45
B2, WNES EM2 5, 254 K DRG N
Rab7 11 2% 35 ¢ 9 #8198 41 % X, MOR/Rab7 Al
MOR/LAMP1 S5 3R 7= ) 15 Rab7 PHME A7
Yol LAMPL PHPEAR G A HLBIR MG, 3278 EM2 1
FHIG , AR B 52 R4 0 00 A28 R AR s AR /D 3
ARESEZ5 40 K R DRG #iZ8 0 MOR Faksé i)
JRHZ—,

PRZE - GogE — AT IR R A TE T sh A Ak
DA AT D 4%, AERE LIRSS T, R K
[AF (nerve growth factor, NGF) J& 1 22 TT 1Y S 7Y
[, HANE L ZUE B, 361732 i 2 B BE R DRG (1)
2o, AMERR AR AT BEIT NGF 1932 4 , AT R
RHAEABER DRG Mot iRk, EM2 /AN
TR K, Bk T R RURAE T TR R BRI R
oA R i L 45 2 B AR, B kT {2 ik

NGF fyZ 3k AMEE NGF ] 36 in 49 4% #f 28 o0
MOR [y 335 , I Mousa et al 2! 7R PRI I R R
DRG M itz NGF o] LI L N Rab7 1933k, H itk
HEM, SNI B9 NP RSN, Rl N 2l figth 2 5
T EM2 5 MOR 454 5 MZ RN 42 1 7

Fg SR
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Effect of endomorphin 2 on expression of p-opioid receptors

in the dorsal root ganglion in rats with neuropathic pain
Xie Yushan, Liu Haifan, Sun Tao, Wan Faping
(Dept of Human Anatomy, Xuzhou Medical University, Xuzhou 221004 )

Abstract Objective To explore the expression of the w-opioid receptor (MOR) and the effects of intracellular
vesicle transport on the MOR expression during endomorphin 2 ( EM2) analgesia. Methods Adult male SD rats
were randomly divided into 3 groups: control (naive) group, neuropathic pain group and drug group. Spared nerve
injury (SNI) induced neuropathic pain rats were employed as the pain model. The drug group rats were the SNI
pain ones intrathecally injected with EM2. The methods of immunofluorescence single staining and Western blot
were used to detect the expression of MOR total protein, phosphorylated protein and Rab7 protein. Immunofluores-
cence double staining was used to detect the expression of MOR/Rab7 and MOR/LAMP1 co-labeled immunoreac-
tivity. Results Compared with the control group, the expression of total MOR protein and phosphorylated protein
in the dorsal root ganglion (DRG) of the SNI pain rats decreased ( P <0.05) , and the expression of Rab7 signifi-
cantly increased (P <0.05). The expression of MOR/Rab7 co-labeled immunoreactivity in Rab7 and MOR immu-
noreactive (-ir) products and MOR/LAMP1 co-labeled immunoreactivity in MOR and LAMP1-ir products both in-
creased (P <0.05). Multiple intrathecal injection of EM2 significantly increased paw withdrawal threshold in the
SNI neuropathic pain rats (P <0.01) , the expression of MOR protein and phosphorylated protein in DRG was in-
creased (P <0.05), while the expression of Rab7 decreased (P <0.05). Compared with the control group, the
expression of MOR/Rab7 positive products in Rab7 and MOR positive ones decreased, and the expression of MOR/
LAMP1 positive products in LAMP1l and MOR positive markers decreased (P < 0.05). Conclusion In the
process of analgesia, EM2 inhibits the expression of Rab7 in the DRG of SNI neuropathic pain rats, reduces the
transport of MOR to lysosomes, and promotes the re-sensitization of MOR.

Key words endomorphin 2; p-opioid receptor; dorsal root ganglion; neuropathic pain; vesicle transport
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brain regions on the right side of TBI, and the only brain regions that spilled over to the contralateral side (left)
were cortical region 1 and midbrain regions. RT-qPCR results showed that GFAP mRNA was highly expressed in all
brain regions on the right side of TBI, affecting the contralateral cortex and midbrain regions. Western blot results
showed that GFAP protein was highly expressed in all brain regions on the right side of TBI, and it spread to the
contralateral midbrain regions. Conclusion TBI can cause the activation of astrocytes and increase GFAP expres-
sion in the right brain regions, while also affecting the contralateral (left) cortex 1 and midbrain regions.

Key words traumatic brain injury; astrocyte; GFAP; cortex; midbrain; rats



