| T T | —— (. [ |

* 904 - v [ A [25 2% 24 & Chinese Journal of Pain Medicine 2020, 26 (12)

d0i:10.3969/j.issn.1006-9852.2020.12.005

8 Pellinol 7£% 73 A JE 5 3 1K B B 1 b 1)
1 B *

MHEEY E8H% REm OKER B
JMERIRZE R SERE i N REBEREER, JEiE 511518)

 E BR: WEHHM Pellinol (Pelil) 520 KB H 0 TG+ 0E A KT L. Fik: WA
et SD ARMANLTH 0N 6 4 (2=6): HIFEAEB KLY (S4) . smAKEL (R4) . £HHAK +
scrambled shRNA 21 (S + shscr 240 ) . #; 25 A B + scrambled shRNA %1 (R + shser 4 ) . A& F 3K +
Pelil sShRNA 21 (S + shPelil 1) . Z IS KJE + PelilshRNA 21 (R + shPelil 1) . R 4. R-+shscr 4.
R + shPelil 21 K B3 3t B #e kit S4E 35 4 AR 4 ng/ (kg'min) 2 h, BT R2A K BH SRR T HEAR
S +shser 1. S+ shPelil 1. R+ shser 4. R + shPelil 2 T35 25 KB40 25 B 4L 3 K $1 Wt 4 shser
PelilshRNA; 47 & F ALK 48 & )R 4T B {8 (mechanical withdrawal threshold, MWT) Fn#4.45 2 X 4 itk
# (thermal withdrawal latency, TWL) F4 A BATLA & §fn #0R 8; Western blotting 7% 1 RT-PCR £ 40
Pelil. Ibal. GFAP % F X% mRNA FiA; ELISA i TNF-a. IL-6. IL-1B. £55%R: 5 S4I4th, R4
iz KRHIEE 6h. 1 K. 3 K MWT 2 TWL ¥l B &1 (P <0.001); 5 R+ shscr 4148 th, R+ shPelil 41
AREIFKRBIIESE 6h. 1 K. 3 XK MWT A1 TWL ¥ 75 (P <0.05, P <0.001); 5x52k K RHIER
Mk, RAKRmAFARIIESE 6 h 1 X. 3 K% Pelil &8 X mRNA k% B E /5 (P <0.001);
5 S + shser 148 th, R +shser 41 K R & 25 K B #iiE & 1 X Ibal & B & mRNA DL K TNF-o. IL-6 fo
IL-1B KA B A& (P <0.001); 5 R+ shser 2148 th, R+ shPelil 4 K BmZr A RHIEE 1 X Ibal &
B K mRNA DK TNF-a. IL-6. IL-1B &35 B B A& (P < 0.001). Z5if: Pelil 5w KR HX R
SR, HALE AR S N RO 28 A R R R RO A K

KA marAR; REEE Pellinol; /NS4

The role of spinal Pellinol in remifentanil-induced hyperalgesia in rats and its mechanism *
FU Bao-Jun “, JIANG Jing-Jing, HUANG Yu-Qiong, LIN Zong-Hang, LI Heng

(Department of Anesthesiology, The Sixth Affiliated Hospital of Guangzhou Medical University; Qingyuan
People's Hospital, Qingyuan 511518, China)

Abstract Objective: To observe the role of spinal Pellinol(Pelil) in hyperalgesia induced by remifent-
anil and its possible mechanism. Methods: Adult male SD rats were randomly divided into 6 groups with
6 rats in each group: saline group (S), remifentanil group (R), saline + scrambled shRNA group (S + shscr),
remifentanil + scrambled shRNA group (R + shscr), saline + PelilshRNA group (S + shPelil), remifentanil + Pel-
i1shRNA group (R + shPelil). The model of remifentanil-induced hyperalgesia was established by continuous
infusion of remifentanil 4 pg/(kg-min) for 2 h in groups of R, R + shscr, and R + shPelil, and intrathecal injec-
tion of shScr or PelilshRNA were performed in S + shscr, R + shscr, S + shPelil, and R + shPelil groups for
3 consecutive days before remifentanil administration. Mechanical allodynia and heat hyperalgesia were eval-
uated by mechanical withdrawal threshold (MWT) and thermal withdrawal latency (TWL). Western blotting
and RT-PCR were used to detect the protein and mRNA expression of Pelil, Ibal, and GFAP. The expression of
TNF-0, IL-6, and IL-1P were determined by ELISA. Results: Compared with group S, MWT and TWL were
significantly decreased in group R on the 1% day and 3" day after remifentanil infusion (P < 0.001). Compared
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with R+ shscr group, MWT and TWL were markedly increased in R + shPelil group on the 1" day and 3" day

after remifentanil infusion (P < 0.05, P < 0.001). Compared with baseline, the protein and mRNA expression

levels of Pelil in the spinal cord were significantly increased in group R at 6 h, 1 day, and 3 days after remifent-

anil infusion (P < 0.001). Compared with S + shscr group, the protein and mRNA expression levels of Ibal and

the expression of TNF-a, IL-6, and IL-1p in the spinal cord were obviously increased in group R at 1 day after

remifentanil infusion (P < 0.001). In addition, compared with R + shscr group, the expression levels of Ibal pro-

tein and mRNA and the expression of TNF-a, IL-6 and IL-1p in the spinal cord were significantly decreased in

R + shPelil group at 1 day after remifentanil infusion (P < 0.001). Conclusion: Pelil is involved in the process

of hyperalgesia induced by remifentanil, and its mechanism may be related to the activation of microglia and

inflammatory reaction in rat spinal cord.

Key words Remifentanil; Hyperalgesia; Pellinol; Microglia

Bt 55 R JEAE N — Fham ) 2 s sh 7, T
e, e ERdkE, Bk, TTEZMAET
4 By BRI AR B4R . AT, ORE I R
BRI, 25 OKJE AE R A o KB 1F F IR
W 15 K 8 ik B (remifentanil-induced hyperalgesia,
RIH), R NAE S 55 K JE 45 24 Ja o 5 9 ke
B, g B R AR R A 3 2 K S T I £
oy BRI ), 25 R R R B R 1S ORI Bk
o Y& Ak, g v o B A AL R e P,
LA 17 v6 R e B B SRR M. R BT
F T /I8 2 S 440 M 7 95 Bt B 4 F L& IR s B,
BRI B, NP E A LS ANE
2Es Peli & — MBI E3 2 RIEHLI KR, B
Pelil, Peli2 £l Peli3 ¥, Pelil 1 y—Fli/IN i 5 400 ffa
SRS 50 B & e M BE A O ki
5T s i RS JE AT R A% (A R
HEENZ, Pelil M HUE /MR FIAI S 5 AL #f
25 3 B0 i 3o A Y DA R i RS i 52 5 B0 i ik
U AR Peli A2 758 A WS /) e 5 41 i 2 5 o i
O ANTE 2 . AHIE T I S R i i UK B
Pelil XA LA FRSEHH LSR5 PelilshRNA X
I o Tk BEOK B B8 /0 P 5 A4 3 A LA S TR AT 5
Wi, IRV Pelil ZEJ i B /R B A L AT REMLA
D s BOR A LSRR AT (SRR YR, R
TER 76 S B SR T BV A 5

Bk

1. B AR

SR B RJE N B 5 S AR R TTAE;
PCR 7 &0 B s - A= v B A R A 7
von Frey 22, #JiFEAE B Stoelting A H]; i
PUA B Pelil BT FEDLA. bl KR Ibal B3E DT

S

PRI H Abcam /A ]; Trizol RNA f#i#2iX77. BeyoR
TTM cDNA WH 5 RF & SR — LW E Lif
R RKAEME ARG WA A @5 A PCR 541
HRBAEMRH AL AR AR

2. SEIR AR 4y 41

HEPE SD K B, MR & 200~230 g, I
ERPERZ i sy ofeth. T 12 h IR - RIS
W, ZEHE T REmE, ABRioKEE. =ik
(22.0+0.5)°C, ¥BJF 55%+10%. Fifg SLi /ey
il i T N B R Bt S 56 O sh e 38 2R I 4% R
SO S A E 4T 36 KR BRBEAL 4 6 41
AH KT IRAL (S, HiZFARREA (R4D , &£
FREL K + B P9 9E 5T scrambled shRNA 20 (S + shser 41)
AR ERIK + BN VES PelilshRNA 2 (S + shPelil 4H)
Hi 25 KB + BN TE ST scrambled shRNA 2 (R + shscr
4, Hi 55 K JE + B P T PelilshRNA 41 (R +
shPelil 41) , &4 6 K. SH: KREFHIKFFLHIE
AFEERIK 2 hy R 41: & 2 B Ik Fr S i 5 25 K 2
4 pg/(kg'min) 2 h; S + shser 2H: LS 3 KNS
scrambled shRNA 10 pl 5% ik dp e A 21 ER
7K 2 h; R+ shscr 2H: 4L 3 KA IE ST scrambled
shRNA10 pl (1 X 10°TU) J&5 4 )2 ik 5 S i 3 25 K
JE 4 pg/(kg'min) 2 h; S + shPelil ZH: JELE 3 K&K
TEST PelilshRNA 5 pg/10 ul (2 X 10°TU) J& 48 )2 % ik
PR AR BEER K 2 hy R+ shPelil 4: %E4E 3 K4
WVESS PelilshRNA 5 pg/10 pl Ji5 4 5 Tk 424
i %5 K JE 4 ng/(kg'min) 2 h.

3. ik

(1) shRNA 5 #% H B 85 0 % i & B MR8
Pelil miRNA 551 # i1 shRNA 1. 2. 3 A1 xHIE
(scrambled shRNA), & 2% 4% T BR%E (1) 7 ()8 1 2538
451 TTCAAGAGA, 1E. = XEERY 5" 5543 31 51N
GATCC 1 AATTC, 735 BamH 1 #1 EcoR I [if1]]
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J BB PE R 3 TR, 4 Blast Bt 5 N 26 Hodth 3 A
tD A FENE, BT LR HEEHIAEARERA
]

(2) Pelil shRNA 255 5 it Fifa 4 {87 F BamH I
F1 EcoR T X 18955 2 i R 3E 47 XUEE V), K shRNA 55
A BB IR K % BV EE DNA I 5 WL g V) J5 (1 5k
R, RS DHSo KT, fER
W E BB IR IR SR, Ik RO T S
AL g I A BR A PR A =0 7 584, Pelil
(shRNA1: 5'-GGATTTATGCTGCAGGGTTTG-3';
shRNA2: 5'-GGTGGTTGAAT ATACTCATGA-3';
shRNA3: 5’GGTTCACAGAAGACTCCAAAC-3") il
¥ scrambled shRNA 1875 %¢ (shscr: 5'-TTC TCCGAAC-
GTGTCACGT-3").

(3) ELEGIFR SRS B A . S sk M
KELEGE CoRZA, HE WANREE, B
kRN 24 G Bk Bal, HRHTENE
FER A1 AR IR AR, RED , MRS RS
FEHFRE CHENRADLARIMEA, FED
4 ng/(kg-min) 2 h, AEEEER K ZH DUAH [ 38 R AR R SR AR
FUEREEK . R RREBSA, 4ERFE PR,

(4) BNJESS: S + shser 4. S + shPelil 4.
R + shser 1. R + shPelil 20 K BN -G f e R 5
28 Mestre 25 U2 Fliik (1 7 V50 KRR, 2 60 #
FELy-Ls B, &R, T8, DAGRE TR 548 AR
b H B ke, EERARHBE KB, b
BRI ENE N, R G 5 A B AR 5 2%
1% 7 N scrambled shRNA =Y PelilshRNA, H i &
Z Rk P

(5) ML 4 2 2 9 B {E (mechanical withdraw-
al threshold, MWT) il 5i€: H von Frey 2] 4 22 4i }f up-
down VEHER MWT: F—HHLIIEH 22 emX22 em X
22 cm) BT &EIHM L, KRIEH HLIEES A T IE B
15 min J&, %M IITC2390 % 41| By von Frey & B
PO BRUG JBE JEER, BREE A< 45, KR HIL
A B AT AR BT SO, A5 R B RT B 10 s,
HE 5 K.

(6) #4525 7 AR 3 (thermal withdrawal
latency, TWL) Wl 7E: 4% SCHR 77 v D 52 K B2 K
TWL, RPREK BB T a8 A ML T
P, JER 20 min FERRRZEH S, MITURHEST 2t I 4E
JEJBTRE S (R TR], DASEER R AR . BRI R
[HANERTE 30's,  [R]—r RIE [] B R) A 5 min, 3%
SesE 39k, BCPIIME.

(7) Western blotting: FJ H BCA & [ Wl i &

——

S
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MM A, %835 ng. 15 ul 4L ERE, 10% %
P05 B I L VK IR A JBE 40V, 2 B IR 100 V 23 B,
I Ja ¥ AH R o1/ 2k - H I E AR N S IE H
7E 300 mA 21 43| PVDF i b, 5% Jiiflg 4 Whdst
M2 h, AN Pelil Bk, Ibal Hifk. GFAP
PLAg (1:1000 ) A1 B-actin Hiif (1:1000) 1, 4°CHEF IS
B, U H B 445 B TBST Bel 3 X, 47K 5 min,
B (1:5000) = E 2 h J5 F TBST WeiR CHERT) <
ECL B25%, % Quantity One Software #4773 #7,
PLH B8 H/B-actin BIKFE LUAEAE A B 8 F2RIA
AT 58

(8) PCR (RT-qPCR): #5417 A% S5, Wisikbst
KR, B, SRECESE. $2I0E RNA, KT
JE I PelilmRNA [FJ3R1E. VAR RN 25 Wl 1k &,
35 2 ul ¢cDNA iR, b FiFE 5% 0.5 ul.
12.5 pl S22 A 9.5 ul #B84liK. M N: 95°C
TAE 1 min, #RJ5 0L 94°CAF 15 5. 60°CIiE K AE(H 60 s
(26 H 18 35 NMiEFR, RT-gPCR 1 (Bio-Rad) 5l
M. SIS T Pelil: TGCTAAGTGCTC-
TAGCCGAG/CCCCCAACAGTCAGCAAGAC; Ibal:
ATGACCAAAGCA GG GAT/CTTCAAGTTTGGAC-
GGCA G; GFAP: GGTGTCCAGGCTGGTTTCTC/
CAAGCCAGACCTCACAGCG; B-actin: CCACAC-
CCGCCACCAGTTCG/TACAGCCCGG GGAG-
CATCGT.

(9) ELISA: K B IR BRI J5 75 UK 1 T30 38 HY
L,s AEETEL 1548 g i E A8 9 ml FARIAHE L
KFERELL] . 215 5T 4°C , 4000 rpm | &> 15 min

(B2 5 em) , $EHUEIERIETE -80°C R A7

% ELISA 778 A FIFR AL 77 VR4 I & (1 FE 22 il b
M2k, B=E 3 Ok E & A FiE W TNF-o. 1IL-6
IL-1B W .

4. Gl oM

f8 1 SPSS 20.0 Gttt 43 # 3 A 1447 208 4 47
S HHE DA £+ ARifE % (X £SD) £n. MWT Al
TWL L8R B 20 & 7 2 0 i, M R
Sidak ¥%; Western Blot. RT-PCR. ELISA %4/ 45 &
KB E T 298, PIREECR A Tukey % P <
0.05 NN ZERH SR L.

B R
1. I i 25 A JE 75 3 R SR UGS i i SR

AL RuRE:
33T 43 55000 8K B MWT R TWL S WL

(T
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B PREE, SAHZER MWT Al TWL 23 4012
MY 5 SAMt, RAKBRIAESHZFKIEE 6 h.
1 K. 3 K MWT Al TWL B & F# 1K (P < 0.001), &
B 9 O ) OB T R T @ 57, MWT il TWL F28 5
RIKE BT (I 1D .

2. BRI B 55 OK e T BUK BUFHE Pelil £ H
J mRNA FRiEHE

BRI R MK B 25 K e XK BRUE R Pelil
FIKIK TR . %5 4H Pelil 2K (9 B 28 AH X 2K
B PA S mRNA X R IE AT 5 K 3 07 22 0 i 45 2R
o, 5 SAML, WFKeHiE G 6 h KA #E
Pelil #H & mRNA FiAHE i (P <0.001), 1K

——

* 907 -

A E (P <0.001), 5 KEARKEE 0K
L2

3. S VE ST PelilshRNA i 42 3 25 K Je i 5 1
HUBHIRE B Ik SR #0J8 3i id

T i SEA S Pelil RS KBS
g BRI, T B 23 K e B T TS A
scrambled shRNA 5¥ PelilshRNA 7 3& [A] 7K °F- [ ¥
Pelil 1£ . %4/ VE 5 scrambled shRNA I¥ Pelilsh-
RNA A5 kA 6 A2 38 2R 7K OR SRR 2856tk MWT Al
TWL, 15 R+shscr ZH4HEL, R+ shPelil ZHE TWL
FMMWT 7£ 6 h. 1 K. 3 RKEH &I 1 (P<0.05, P <0.001,
K3 .

A B
154 20+
15
10+
C D
= < E
5 stk stk ook Aok
5+ otk
0 T T T T T 0 T T T T T
Baseline 6h 1d 3d 5d Baseline 6h 1d 3d 5d
1 kA e 5 R JE 75 5 R BRALIR BN SR L (72 = 6, X £8D)
(A) MWT B 2484k (B) TWL B R L #*+P <0.001, 5 S ZAHLL
Fig. 1 Intravenous infusion of remifentanil induc mechanical allodynia and heat hyperalgesia in rats (72 = 6, X £S5D)
(A) The time course of MWT; (B) The time course of TWL. ***P <0.001, compared with group S.
A
Peli1 | e — — — |
Bractin | em— — — —— | B
1.0 1.0
0.8 - etk £ 0.8 Solok
: i
£ ® *Ef*
© 0.6 sofok 206 soiok
;?L sodok §
= % 0.4-
= 0.4 - € 0.4
e =
0.2 (ﬁ $ 0.2 (ﬁ
0 . T T 0 . T T
Baseline 6h 1d 3d 5d Baseline 6h 1d 3d 5d
2 FRIKEEISE R RN BREEE Pelil 54 X mRNA HIRIX (72=3, X +SD)
(A) REVAHBET M Pelil B HRESER: (B) KEAHE M PelilmRNA E #7547
**%P < ().001, 5 Baseline fHEL
Fig. 2 Remifentanil infusion increases the protein and mRNA expression of Pelil in the spinal cord of rats (72 = 3, X £5D)

(A) The expression and quantitative analysis of Pelil protein in the spinal dorsal horn; (B) Quantitative analysis of Pelil

mRNA in the spinal dorsal horn.

*¥*%p <0.001, compared with Baseline.
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4. BT S PelilshRNA #1525 K Je 75 5 1
AN NEAR W) hal B HERIA

His 55 K JESEJG 58 1 K, K] Western blotting
3%t S + shser 20 S + shPelil 41. R + shser 4.
R + shPelil 4R RA MM NEREY) Ibal H1E
YR T 41 f s 4 GFAP 25 [ K % (relative density,
RD) AT R R T Z 0. R ERE S + shser
HELHE, R + shser 2K BUAFHiE Tbal &5 K RS 3 58
(P <0.001), 5 B3 25 0K J8 e W0 oK B i/ IR
JAIM , 5 R + shser 41ELHE, R + shPelil 2K G

A

+—8— S + shscr +—e— S + shPeli1
—4— R + shscr ¥ R + shPeli1

\Af

154

10

MWT (g)

0 T T T T T
Baseline 6h 1d 3d 5d

v [ A [25 2% 24 & Chinese Journal of Pain Medicine 2020, 26 (12)

B8 Ibal &5 (A K 5 BE K (P < 0.001); &4 K A6
GFAP A KEE R LG ¥E L (K4 .

5. #H TS PelilshRNA 1151 B 25 K JE 55 5 1
/NS SR 4H B bR B4 Tbal mRNA ik Fif

Hi o5 R JEHE JG 55 1 K, K RT-PCR 43 51 %F
S + shscr ZH. S + shPelil ZH. R + shscr 4. R + shPelil
2H K B B/ R T 40 f AR ) Tbal mRNA FiE 2Y
JE 5T 40 i A% B4 GFAP mRNA #E4T B K 35 5 2243
e R E R, 5 S + shser LA, R + shser 41k
f A £ Ibal mRNA & ik 3 58 (P < 0.001), ¢ ¥

B

—8— S + shscr +—e— S + shPeli1
—4— R + shscr —¥— R + shPeli1

3 T T T T T
Baseline 6h 1d 3d 5d

B3  PelilshRNA KB FG 55 KJE VR T B K R 8 (72 = 6, X £SD)
(A)MWT 2784k, (B) TWL INF22E4L  *P < 0.05, **%P < 0.001, 55 R + shscr ZLAH Lt
Fig. 3 Pretreatment of PelilshRNA attenuates hyperalgesia induced by remifentanil in rats (72 = 6, X +SD)
(A) The time course of MWT; (B) The time course of TWL.  *P <0.05, ***P <(0.001, compared with group R + shscr.

A
Iba1} e e e — _|
f-actn | e c— — —
1.5
| sofok
.% 1.0 T
% it
S 051
N
b L1 10 B

S +shscr S +shPeli1 R +shscr R + shPeli1

GFAP [ # wll sy o |

0.8 1

0.6 -

i . B

S +shscr S +shPeli1 R +shscr R + shPeli1

GFAP/B-actin

B4  PelilshRNA FiAEMGIHG SF AR JE 7T 0 EBEE A/ MR BRI AR EY) Tbal RiE Ll (72 =3, X £5D)
(A) KECERET A Tbal R ARIELE RN (B) KREHEHE i GFAP & A &IA KoE B
5P <0.001, 5 S + shser AUAHLL; P <0.001, 5 R + shser 414 LE
Fig. 4 Pretreatment of PelilshRNA prevents the upregulation of microglia marker Ibal induced by remifentanil in the spinal

dorsal horn (72 =3, X £SD)

(A) The expression and quantitative analysis of Ibal protein in the spinal dorsal horn; (B) The expression and quantitative

analysis of GFAP protein in the spinal dorsal horn.

*#%P < (0.001, compared with group S + shscr; ““P < 0.001 compared with group R + shscr.
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Hiti 55 X6 FavE WOE K ROE BE /N R 40 M. S5 R +
shser ZHHL %5, R+ shPelil ZH K EHE Ibal mRNA
IEBEAK (P < 0.001), #E7R PelilshRNA i Ab # 8 &
2= P 35 25 K JE BT EUH Tbal mRNA Fak . &%
41K B A GFAP mRNA Rik = R4 L (L
5) .

6. WIS PelilshRNA 1 B 25 K Je 55 5 1
TNF-a. IL-6 Fll IL-1B ik

>

1.5

1.0+ seiesk

#it#

0.5

ol L1 1

S + shscr S + shPeli1

Iba1 mRNA/B-actin

R + shscr R + shPeli1

——
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HiF A Je s EG 28 1 K, X S+shser 4. S+ shPelil
ZH. R + shser 41, R + shPelil 2 K i A #E TNF-a.
IL-6 F1 IL-1B M) RIXBAT R R T7 22 0 i 45 R 6
5 S+ shser AL, R + shser 2H K A58 TNF-a.
IL-6 F1 IL-1p K&, ZREFRITFE L (P<
0.001), PiPAEGSF AR HNEH S R ELN N T RIA.
5 R + shser ZHAHEL, R + shPelil 20 K B A& TNF-o.
IL-6 F IL-1p FKIA R EME (P <0.001, WK 6) .

vel
o
©

o o
IS o

GFAP mRNA/B-actin
o
N

il N B

S +shscr S +shPeli1 R +shscr R + shPeli1

B 5  PelilshRNA FiAE MGG S5 e 7 5 0 EBET A/ MZ A AR 4 Tbal mRNA Kik Bl (72 =3, X £SD)
(A) KEERET A Tbal mRNA ERI3HT; (B) KEEEET A GFAP mRNA & &/
5P <0.001, 5 S + shser UAHLL; 7P <0.001, 5 R + shser 414 LE
Fig. 5 Pretreatment of PelilshRNA prevents the upregulation of microglia marker Ibal mRNA induced by remifentanil in the
spinal dorsal horn (72 =3, X £SD)
(A) Quantitative analysis of Ibal mRNA in the spinal dorsal horn; (B) Quantitative analysis of GFAP mRNA in the spinal
dorsal horn.
*#%P < (0.001, compared with group S + shscr; P < 0.001, compared with group R + shscr.
A B
300~ 250 4 etk 250 1
- ook
£ s = 200+ # £ 200+ ek
3 [ 2
2 200+ IS S »
> & 150 - 2 150 -
E 2 g
g S 100 - S 100 A
= 100- g g
g T © = T
5 4 504 5, 504
[ =
0+ 0+ 0+
S+shscr S+shPelit R+shscr R+ shPelil S+shscr S+shPelit R+shscr R+ shPeli1 S+shscr S+shPelil R+shscr R+ shPeli1
6  PelilshRNA FilabHELHI§ 5655 K Je 75 5 H 881 /1 TNF-a. 1L-6 Fl IL-1B Rk (72=3, X £SD)
(A) KEHEHBET M TNF-o Zi&ERE DT (B) KREHE A IL-6 ik & (C) KRAHE M IL-1p RiLER
P
#55P < 0,001, 55 S + shser 4IAALL: “P <0.05,7P <0.01, 5 R + shser 41 L
Fig. 6 Pretreatment of PelilshRNA prevents the expression of TNF-a, IL-6 and IL-1B induced by remifentanil in the spinal

dorsal horn (72 =3, x £SD)

(A) Quantitative analysis of TNF-a expression in the spinal dorsal horn; (B) Quantitative analysis of IL-6 expression in
the spinal dorsal horn; (C) Quantitative analysis of IL-1p expression in the spinal dorsal horn.
##4P < (0.001, compared with group S + shscr; “P < 0.05, *P < 0.01, compared with group R + shscr.
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15 .

Fii 55 AR JEAE R —Fh N A s p Bl sz 4R
B, PIHER, ERRR, KPR ER
SR SR TV LR T IR R A B R B 4R RE . (R
e AR R I E 55 K e B AR Fr SR 25 58 B s K
g ok A U, RIS UL
ZHBUE AR . ASZIGHE—D BoR G 2F K e
VET L% S KRB BE Pelil Rk 0, 1y H 75 8
PIE S PelilshRNA ANECAT DA B 2 410 1 /I8 112 J53 41
HIBOE,  HREE G2 M i 55 X JE 755 AL GO A 4
U . HR7R Pelil A3/ B4 SRS AL TT RE S
5% 25 K e 75 K e i B

1. A #lE /N A TS A A 5 5 25 K B 15 3
ORI

Hiii 55 K JE 5 R IR v i B0y A LR SR
H AT S n3m 2 X Je v LU p B] 2R A . &K
i 2 3% 5% (long-term potentiation, LTP). NMDA %2
A 8 5T R PR I 4 R A S A S T
HuJRed LS 1B, F5EE. MRErE27
[T ANk £ TN ik ) R PR A 1 AN N EE T
oo I LA 78— B A 52 000, B AR SEAE B 25 K
Je 75 < IR ik BEOR SR A rh, A RETE MRS (reactive
oxygen species, ROS) i i 3 i /) e o 41 i F N-
H D- KA E R (N-methyl-D-aspartate, NMDA) 3214
WA SH K RE SRR Y. B, BT
RIS B A S CCIL2 Hr AT 44 mT B S 477 ) i
KBS BB /I B BT AT B )30, o CCL2 il P
AN R A LA 3 25 OK e R BN g R, HLAETR
e B CCL2 A RE A2 4 48 o AN I Joi 48 B AH BLAR
AN P 5 RiRgE B —8, ARFug fExm,
B 5 K JE RRERHTE 5 1 R K B R /)N B 5T 240 v A
PrEY) bal & (1 % mRNA RiLHE FiF, Hk
KEIRBAT AFR MW E IR, M ERR, DK
Jo7 248 B S0 E B 23 K8 15 5 o O L ) o R
BAER, ABXS R 25 K e T B0 i 8o A i 4 i
WOE TR ATE 2

2. Pelil WU /N BT 40 J 2 B 55 K JE 75 =
I e B 1

Peli 73 T T — MR T K B3 32 FOE MR
U FEANTE ) Peli Hh, Pelil i H A NS,
A oy 5 HoAth 500 i AR LG, Pelil £E LPS RN £
NN R ERIE MY, RO R R, A
Pelil 75122431 15 R 05 ME BRI T 52 -5 B08 o 8o ok

——
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BT EEER™Y A RERER, BT
IR JE S BN BEBE Pelil 25 A & mRNA #ik 6 h
L, 1 RECAHHE, HBLER S KRBT N
SRR A, $2R Pelil AIRES 525 K8
SR, AT B Pelil 753 25 K2
7R B rER, R RNA FHE AR RS
PelilshRNA X GEAT A2 5200, LU A DL 7 4
PelilshRNA B B4 Pelil 25 9 % mRNA £ik, iiF
S RNA T AR Pelil #0145 RetE, H4b, Wik
B[ 0] Pelil B R4 56 25 K e 5 BRI i i 8
E— 5 R A BE Pelil 10 BE 25 A JB 1 & 1100 56 o
HOREBEAER .. AT SR A #E Pelil M5
JA L BOHL ], AW F0OUL %% B P9 VE S PelilshRNA
o B2 T B 4 BRI /0 S8 5 A A S M b B R A B
Wi, &5 BT R LTS B A 5 PelilshRNA A ]
S ) S RO BT B8 /0 s T 200 PB4 b 647 Thal 3R
ik, H R TR IR 4 M Ak bR ) GFAP RiB R % 5%
W, $E7~ Pelil T EIE kiS5 40 i A 5 5t 55
KISt Bt . — A, R4 T4
25 9 AR PR TP X Otk R AR Y, SR AR
Y B RE I R A PR 7+, 40 TNF-a IL-6 A IL-1B,
H RS R 2GS, W o atE,
W ROR L B, R, FRATTHE NI B o RO K
HFEF, Pelil AT /MR ANMES, 361 /N5 41
MG AR S PR 7, e RE AT, A
WFFLR I, B 25 e FE S 175 K SR i 1ot i [
i £ B B8 TNF-a. IL-6 F1 IL-1B FRIA I N, 11 7
S ¥ N VE ST PelilshRNA AT B I 400 i) 97 5 i SR R
86 TNF-o. IL-6 F1IL-1B ik, 2RI, fEHZF K
JR 155 K v i B Pelil AT BE A 40 L 2 A2 B Pelil Ji
AR G I A R LIt — IR S

3. K BE/NR T 4E I Pelil 2 5525 KJE 1 S
B 1k AT B S 5 R

BT, E S e I 2 A T,
18 Pelil 8 ok W0vE /I i S5 200 Jf A g JHL 7= A MR Tl i
2 7t R SR B8 R T (TNF-a) U, 1 5 # IR
SELEHG S5 JE 51 R A R L hah,
B Pelil it 22 24 5 7% A0 2 PN (mitogen-activated
protein kinase, MAPK) J %2 5 W0 MEEUR N 52 4H
itk i U I LB RE TS M p3SMAPK B A Bl T i
BREFEFRKBAERE: EMRIRIER PR
PR, si Pelil %% 442 il NF-«xB RELA % 35 VE R AIC 2,
DRI, FRATTHHE I A B Pelil W] GE 8 L B35 p38MAPK
FINF-«B 15 518 875 e R F T2 55625 Ke K

(T
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S . FiAh, WHIRERM, 7 LPS HlEUINK B4
Ji, miRS90-5p ok 3 ik #L [ 411 l] Pelil 56 R IA B9,
I AAER BT, miR590-5p & 75 4L 7] 4% Pelil &
H2 5525 K i Ko i 8, 08 1y 5 2k 5z i it
—BUESE.

G LA, A5 4 R4 U1 FE Pelil S

T/ BB A A T B 55 K JE 5 S R I L AT
FEHIEE R DR I B A AR AL SR AL TR BB AK
&, R IT R BT 6 e i i R gt 1 AR
L
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