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M E BN B3 AREARRGTREESSREARAFIRRENG. Fik: £EFFIMEHRK
AE 7 7 31 1% M4 58 (chronic migraine, CM) A RAXA!. von Frey 4 % 22 17 fH HE B AR B {H. L9 3o
BRTFRE LR AL WERATH. /A LR 0B ERAN G o-BHE3-FRES-FHE4-FELAE
B2 (0-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid, AMPA) % & i % 1-GluAl ;*ﬁ{zf?\& E;’i%?ﬂﬁi%ﬂ{@ﬁ 1
(adenylate cyclase 1, AC1) #y&ik. @3 S M B #HiE 5 ACT 0 #7535 & 7] &k By /L% FERIET
R B R 5 KB £ R LR ERIT . SXBAMLt, CM éﬂﬁaﬂﬂﬁ c-Fos. GluAl %
H AL (p-GluA1-S845) Fu ACT B RIA B Z 8 v, B veHik 4 ACT 474 ?"JT%?#ﬁ R o T R
BATH, Bk Bt ACL fo GluAl %k & & p-GluA1-S845 K F. Zif: Bvrhw fEiE it GluAl & ACl1 %
5 5 K BAm SR Sk BB RAT A .
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Insula is involved in the regulation of headache and related anxiety behaviors rats through
GluAl receptor and adenylate cyclase 1 *

LI Yang "2 LI Chen-hao ¥, MAO Jing-rui 2 ZHANG Wen-wen ", MA Zhen-jie "2 HAN Xun ', TANG Wen-jing !
LIU Ruo-zhuo ', YU Sheng-yuan ' *, LIU Ying-lu ' *

(' Department of Neurology, The First Medical Center of Chinese PLA General Hospital, Beijing 100853, China; > Medical
School of Chinese PLA, Beijing 100853, China; * School of Medicine, Nankai University, Tianjin 300071, China)
Abstract Objective: This study aims to determine the role of the insula in the pathogenesis of migraine and ex-
plore its underlying mechanisms through a rat model. Methods: A chronic migraine (CM) rat model was established
by continuous dural infusion of inflammatory soup. The periorbital mechanical threshold was assessed using von
Frey filaments. Anxiety behaviors in animals were observed through open field test and elevated plus maze test. The
expression of a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptor subunit 1-GluA1 receptor and
adenylate cyclase 1 (AC1) in the insula was detected by western blot test. A potential mechanism was explored by
injecting an AC1 inhibitor bilaterally into the insula. Results: Continuous inflammatory soup stimulation of the dura
mater could induce migraine-like headache and anxiety behaviors in rats. Compared with the control group, the
expression of c-Fos, GluAl, the phosphorylate of GluA1 (p-GluA1-S845), and AC1 in the insula of the CM group
significantly increased. Injection of the AC1 inhibitor into the insula could alleviate hyperalgesia and anxiety behaviors
in rats, and reduce the expression level of AC1, GluA1 and p-GluA1-S845 in the insula. Conclusion: The insula may
regulate migraine-like headache and anxiety behaviors in rats through GluA1 and ACI.
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kIR 2 R WM A RGN —. R
i BT (R A BRI SAH 0BT, i Sk B R EUR
REPESRT, 7E 50 & LR &b gy s 55 — o A&
BTBA B — SN i A o, o AT Sk 1 48 2
Ti%EN 9.3%, Btk mis 3317 (LT NRiT P,
Hodr, P8Rk JH (chronic migraine, CM) fE 5 2 ¥
FEERRRERIL, HZ SR Mot
B MR NIRIT RCR R, T E R ARV TR
NG RERAL SR T T B I BRYT RIZ G A B,

A I TS 7 i Sk R A — i T RE B ASE 0
¥ ) B $47 [B] (anterior cingulate cortex, ACC). &t
S NAREH R L AEX B o g R KR T
Rerb A E LA, 25 40 &0 BV PR A R
IR TE A 1) 22 Fh R P 4 7, (B B 0w sk
Ji AR LA B SRR S AR D HRkGE . AE— TR Th g
UGB T R, CM 5 N i R G T 5 i & e A
T A0 EC i, P R e 3 3 K [ AR U5 T
ThReERRE B EMx ©, BT RRy, £k
A ST B 2ot A, G I i B Jo R A [ £
e MR IR P, R Sk AL R A A 4 0
TR Byt g5k A (B0 ThEe AR . tk4h,
B-R S 5 UM ST EZERX ©. — DK
WHFCRIR, PR 5-F2 G FE SR EBUAm R I AIAT NS0
JTVERTYR A N S5 A AZ A A A R FTAIAR J5 4 )
&SN,  H S ARG S e D A2 R R IR
A o ARG U BRI, S e SRR R
DL AT RE T A SRR SR AT N AN 2E

BEAEAT FU R, DA LM RAE T
TS 55 P S AR B AT &5 15 4 B 1) A A2 5 R
Ay U i, 7R/ AN S5 LKA M PR AR AL
RI, o-2 3 -3-F2 5L -5- B B4 7 M T R (alpha-
amino-3-hydroxy-5-methyl-4-isoxazole propionic acid,
AMPA) AR5 1-GluAl F A1 Ak s ) 555
By A 22 TE R D A MG 5 U, Meginnis 25 1Y T
R,/ BURRS MU T R AR IS TS 45 5 AMPA 321k
SRR - AAZIERR ARG . FE T, FRATHEN
] el A IR AR, UL AMPA 216 Z 5
P S i S R B AT Y

W AR R (cyclic AMP, cAMP) {41 ffd Py 25
MRS A, R IR 18 . h %2R
Mgk AR R EEER M. IRER
1L (adenylate cyclase, AC) B A5 £ A48 Y,
] AE 20 i A K ATP i 46 ZE B cAMP. 1, ACI
FHEHAEMERF T ERL, HE AMPA ZAAFAEM
HRATER M 7R M AR B Bk R B
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AMPA R/ B 5 E A&, ff ACL
JE O cAMP B8N £E H I EE A (protein kinase A,
PKA) 3Rk, & PKA AT — 0520 AMPA %2
R LB AL B R AL ARk, ik, ACI £ AMPA
ARG IS S EE R R EEEH T iRk
18, [ R ER /N B ACT R ACS JE IR AT R 3 H B
SIBURIER, M RVEIR. BREILP AR A
L EVESSIE, AR N BT ACT 2, BRI
TERAN, HizzhDige. 1012 LG9 RIS IR /N R
T R, SREGUESE, ACL 4] 75 NBOO1
(5-[[2-(6-Amino-9H-purin-9-yl)ethyl]amino]-1-ol)
IR ] LE B IR AL o AR 2 PRI 1Y, B,
AWFFUE N CM SR, AT s N 415
SETTIEAR I B HHAE G SR SR SRR AT A B FIAL
il, B AE BRI AR AL S ARG R8T )7 &
SRR AR .

A&

1. SEEH K

SCH BN W) SPF 21 J% 4 Mk ¥ Sprague Dawley
(SD) K 44 R, 8~9 W%, 1 H bu i WARED)
FAREG A [ VFATHIES SCXZ (5L 2019-0010) ],
TAFRAERE 22~24°C 1R/ 40%~60% FIYEHE (12 h
JEMEEI) T, RV E IR,
TZR 1A G T2, A reimd o E N R RE
MEBEE AR TR R WL, TR S S SR
FHAHRINE o

FEAEE SR iR (RIREO 5 von
Frey #FEHNLABEE14F (Anesthesio); UV 8 2%

(25 ul; 10 ps BifEmERY, Pk AWNENEEE

B YR, 62001, 62002, 62101, 62102, 62201,
62202, 62513) : ki — % & M B (polyvinylidene
fluoride, PVDF) Jlii (54K, IPFL00010)

FHERF): 5-F % (Sigma-Aldrich, H9523);
AT A IR 3 B2 (A, P860711) 5 41f#% (Sigma-
Aldrich); ZZ WUk (22 Ak, B860429) : IR #h
ZZ 0 (PBS, Solarbio, P1010). ] PBS ¥& UIA fif it
B & A 2 mM 5-F2EE. 0.2 mM AT ZI R 2 B2,
2 mM A%, 2 mM 2% IR ) 4 E ) (inflammatory
soup, IS) ¥ . NBOO1 (HTS 09836; 5 ¥ % 525
EHE) o REEIEESIE: —$i: c-Fos (1:1000, cell
signaling technology, #2250). GluAl (1:50000, Pro-
teintech, 67642-1-Ig). p-GluA1-S845 (1:2000, cell
signaling technology, #8084). ACI1 (1:1000, abcam,
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ab69597) 1 B-actin (1:3000, Proteintech, HRP-66009). #71 it/
# - $t (1:3000, Proteintech, SA00001-1, SA00001-2).
EAMMHIFEEY (EaR, P1049-1) 5 WA
HIFRSY (BB RK, P1049-2); RIPA 2@k (38
=K, PO013B) ; BCA & ASEMNNAFIGE (G,
AQ526) ; SDS-PAGE Tl (5%, AQI128-01) ;
1 min BB AW (C220701, BHYGTERD)

2. SIS

(1) CM KRR RS 37 355 5 BE A LI AH
A U, 1 ek SD i kB I B 224 (50 mg/kg)
JS R R, AR 5 44 K R ] e S AR e A b, DI
TRk, 85 AE . TESCIREEL M 1.5 mm. 7T X
J5 7 1.5 mm A% EAR 1 mm KN T EANGHE
E(HA 1T mm, K 1mm) , TR RS
B 5 FH MR 22 FUF BRI [ R 4B, 463K,
IXTE AR MR B IE. BT RRIRE 2 RKJEH
PBS IS A EE R EEY. TR KR
BIEIRFEIE 7 RIG AT . R R RIS RERT, 8
45 25 1A BB AR AL 10 I TS DATR)EEOK R _E SR
SR (JE 14 &, BH 1K HE CM KR
A (CM 40D o XHEZH (Con 4H) fEM RN
Ii) fEf JIES g v 45 AR FH PBS. 4 H 7 IS 8K PBS % vE /i
5 min, 1#id von Frey £F4E 22 FALIN 2 K5 —HE
PIATLAR R DASSAIE S BSR4 12 KR, 7 R
A7 %525, 5 R TRZENILE. LR
FEWE 1.

(2) B E S NBOOL: L[ E IS 425 E
ERIFIES, LERU i E AR 0.56 mm JEE (fF
MFTA M 5.7 mm. BEATX 0 mm. K 7.7 mm) .
B 2 57 Sk BT S XU 8 i ST AR s Ay S B R B
TEEE 14 K, B IR 1S B 1 K TR EEAT B i ST
P ST PR R S 38 1 XU S5 1 3 Tl % 18 v
BF 1w B EEE ACT 0477 NBOO1 (10 mg/ml) =4
7K (normal saline, NS), & H 1R, #4343 K,
B NB0O1 A0 NS 41, &4 10 A KH, 5 A T4T
NEESRES (FLH 1 RAEAT N2 LR 85 R 5 AT g% 2k
A F B ED , 5 R TR s .

Cannula surgery Lt

——
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NBOO1 {3 I & S 33 51 77 10 228 B A s 1),

(3) HE AN BE N E: BR CGE0ES 17 K)
TEZ5 %) (IS/PBS/NBOO1/NS) #iy4: #1 5 min, FH von Frey
“FUEL2 (1.0~26 g) MIEHE UM R . &Rk aE
HAKRE TR & T IEN 30 min. WEF, % von
Frey #7422 4 B it 0 T-HEJE Je ke, BB AF4eee s,
FARFF 5 AP e E B R RIUH P SN . BHAE e s
BFEJGRYE . KR TR 4R g2z . 3E#5 3 MA
[ RORE B A7 B (M. BE ERIRGAD HE P 242
ANER 3 AN B BE I S BB, K AT 4k 22 1)
TERHIERNMRE. BE LR 3 k. F4i4
HARZIE (1.0 g) FFUR A = 2 B, R — % 1 2F
Y 22 B AL IR 1 IR KT 26 g MEF4E22
B SR B, # 26 g A0 sr N HLHE A WU I 4E .

(4) W358 SIS FErE B A FidkAT. 5K
SO TF U K BT BERE AT N M 23E Y. 3~4 he
A HOR BRI AT 75% R 7 TR R AN 28 1 PR R 3
LR WIHLRFEER AN REAKE (Bf
120 cm) A1 FE 7 A BEEE (5 40 cm) 4. W
JE N ELAE 90 em [, A TENIRTE . B KR )
SN E T g, AR5 R ST N5y
W R2GL R HIES), AREABE. R, A
rp g XIS ) Sk E, RS S mine fEIS A58 0
RANE 14 RKAFIS 41 K PBS 4HHHATW 74T WM 2L
NBOO1 41 K NS LW 3717 A M EL] [A] 2 1S H R
14 KK NB0O1 45245 3 K5, BISLIGes 17 K.

(5) B2+ 7R E (elevated plus maze, EPM)
SEAG: EPM SE U0 R8T K B 103 B (8] 5 B 37 52 50
HHIA . EPM 2& 8 NS IFCE (50 em X 10 em)
R AN K37 A8 (50 em X 10 em X 40 cm) 2. 2
B AL E—AN 10 em X 10 em FUFFRX IR, EE b
T 60 cmo TEMNATFURET, KK R Fseie N E T
EPM s, I Hord— RIFcE . KA 30
VAT NI 53 BT RGUIE TR R B R PR A2
AR BT i 2R S A [ [ 3 S

(6) Gy EIZEsLEs: B A il 45 AN A 1 Bz o A
TR 2 BT AT B, ROk YE, fERE 1 IRE

»l

<€ IS/PBS (Dural infusion, oncy/day) |
L ___1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
-7 -1 1 2 3 4 5 6 7 8 9 10 1 12 12 14 15 16 17X

—» Periorbital mechanical threshold test

1 SERREER
Fig. 1 Flow chart of the experimental outline

S A

Microinjection of NBOO1/NS

P oA A4

© Open field test and EPM test
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2 EyHESE K
IR LRVKER ) o e POt St B 609 DAPI 4t
PIZRMAZ: O SRARIC A B SR E AL s
Fig. 2 Layout diagram of insula injection

Immunofluorescence staining was performed on
frozen sections of brain tissue. DAPI stained nuclei
are shown in blue; The white arrow indicates the sites
of the insular stereotaxic injection.

¥ (IS/PBS/NBO01/NS) #ii i3 24 ~28 h J5 (2 14/17
KD 5 AR B i SR S TE -80 C AR B &2
fH . H K SR ZH AH AF BEAUAIRER, (0°C ) HF B
Jeis PN B 1 T 00 1) 700 R0 1l 1 I 410 1) 7 RIPA 24
fRRAEVK B 3R IG, 78 4 CE&AF N & L3Rk
o H BCA R G e & B WS 5, KL
£ 3 pg/ul. 30 pg & H Bl SDS-PAGE #t iR 4T
B IF W4 2 PVDF . FH P & (W PVDF
JEEH A 1 min J5, HSHN—H R P A
fii H§ HRP ECL R 4ixf & A sk v dhAT Al Ak, R )5
Imagel 1.53t B A7 BT K AR

3. Guik o

K SPSS 26.0 i (IBM Corp., EE) #HAT4
TH4r#, Prism 8.3 # {4 147 1 . >R Shapiro-Wilk
Tz 56 o3 AT B HE o A G L, K Levene 15K 560 7 %2
Frtk o A IE] B AR F XSO A ST RE AR ¢ K 50 BN
M AR A BRGS0 . HE AL bk 0 (R S TR R =
SIS Z 50, MBI ATERIE BB, H
Greenhouse-Geisser {71 IF. HdE LAEL + hruEiR
(X £SEM) %7, P<0.05 KRnERBGH3E L.

# R

1. CM K BRUHEE J1 97 i 3 e

CM AH A1 Con HorHr &5 R o, 254 1S Fd
JE 5 25 IR BUATAEZZ BAEH [F (14, 168) = 12.86, P <
0.001], IS [F (1, 12) = 71.29, P < 0.001] i[5 24
UBL[F (4.46, 53.52) = 12.86, P < 0.001] .43 5% HE
SN BE A 500 . a0l 3A s, (EREE LS 2571,

——
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BV CM 415 Con 4 (AFZH 7 ) FELRHE B WL B
TRZEZSE (t=0.066, P> 0.999). 7F 4 % IS TS5,
CM ZH (I HE JE AU R {8 WA 55 B Con 20 R % (56 4 K
t=4594,P=0011) . N4 REHE 14K, ISHK
HE A WUB BB B BB 2% LG Con ZHAI (5 14 K. £=9.141,
P <0.001) , H CMI&EHERHE, CM 24K iU HE &
UM O & Fe e fEARE, R &

2. CM K REEFEFEAT 3G m

Con ZHAI CM 20 K (B 7 2D My 517
RNEFARFEIN, G4, BIE ¢ =0.564, P=
0.583). A YLEEFE (£ =0.509, P = 0.620). F & [X (]
(Z=-0.575,P=0.565) M NH S X IREL (¢ = 0.632,
P=0539) ¥ L& %R, HESHZE 14 KNI,
CM A K BRAEW AR (¢ = 6.610, P < 0.001).
R LR R (£ =8.630, P <0.001). 19X} [A] (¢ =5.147,
P <0.001) Kk N\ A e X R B (t = 7.625, P < 0.001)
%0 &t Con 413k /b BB, %5 14 KEF CM 41K
BN I BB FE (¢ = 5.867, P < 0.001). ok fe
(t =9.043, P < 0.001). HRIXKE] (Z=-3.130,P =
0.002) A HENH X KL (¢ = 6.411, P < 0.001) 3]
BN (LK 3B-3F) .

Con 41 A1 CM 41 K iR (£417 KD ) EPM 5L
IGE R EBIR, B 25T, MIEFE (¢ =0.825, P = 0.425)
AT AL (t = -0.542, P = 0.597) B L EZ %R,
7E 1S Hl# 14 K5, CM 4LA1 Con 41K RAE = 28+
FRRE PSR (6= 1.146, P =0.274) LR & X7,
{H CM KR A2 (Z = -3.130, P = 0.002)
LG Con g /. AN, 5 14 KBS CM 4 K E
FA TR E I AR (2 = -3.130, P = 0.002) B
BRHELRD (WLE 3G-3D .

3.CM K& c-Fos. GluAl K AC1 ik

£ CM GRS RLE, B2 (LA 4A)
i G EZEAT I . CM 4H 551 c-Fos [ 85 FIERIA &I
ST Condl (415 H, t=3.548,P=0.008, WK
4B, 4C) . A, CM 4 ACI1 FIRIEHZ T Con AH

(FF4H 5 R, t=3.066,P=0.015; VWK 4B,4D) . &
Ji, GluAl (B 5 H, +=2953, P=0.018) MLk
Rk p-GluA1-S845 (KR4 5 X, Z=-2.611, P =0.009)
£ CM LB 2T Con 41 (LK 4E-4G) .

4. NBOO1 &3 55 7] 2e3 CM oK B BIE i /s ik
B FEREFEAT N

NBOO1 ZA1 NS H o #fr 25 R or, 254 NB0O1
FINBOO1 25 25 IR BAFAEAZ TAEH [F (3, 24) = 21.76,
P <0.001], 254 NB0O1 [F (1, 8) = 36.49, P < 0.001]
HINBOOT 45257k [F (1.14,9.12) =24.67, P < 0.001]
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—O0—Con +~==CM Con CM
30+ 5000-
§ t __ 4000+ ##
2 IS
875 20+ S 3
So 8 3000- o,
£3 5
s3 5 2000- ok
2 £ 10+ 5
8 e
o) 1000+
o
0 T T T T T T T 0 T
2 4 6 8 10 12 14 0 14
Time (day) Time (day)
D E F
Con CM Con CM Con CM
500+ ” 50 20+
| —
—~ 400+ » 40+ #t
IS — » i
G T 8 '% 15 ##
[0}
% 300 |‘ t_; 304 ; 5 .
% = 2 10
© [0} © 1
5 200+ ; 20+ Aok g
I *k o @ |
8 1004 E 10+ ! (@] 5 ok
0 T |n 0 T |I L 0 T |-
0 14 0 14 0 14
Time (day) Time (day) Time (day)
G H |
Con CM Con CM
5000 600~
Day 0 Day 14 —
n i ® § 4000 €
c 3 E = 1 P
S == [ : s o s § 400 s
g ' 3000 " kS|
& £ ,—L| H @
N L 3 f g
f il o § 2000 £ o
= 2 © 200
= © © c
oL | — - = 5
] £ 1000+ s
o) [
Closed arms Closed arms 0 0 . .
0 14 0 14
Time (day) Time (day)
3 RIS FTHAE G RS R B RE FE MUBK BB S R AT IS (2 =7 W/, X £ SEMD
(A) SIS A IHOE fiog HEE e R BRFIE R MLA BRI 52 s (B) A5 4R R W 375 h AU RR ;s (C) FAKRI 78
EEFEXSH: (D) BALRRY I SRR EE: (B) S ALK BRI 3 P RIS A B (F) & 2K BRE A3 v e IX K
XE: (G) SRR SR T F R E R AR R (H) SHRKRESE T FREN SRS O) $4KRE
AR R B R SRR L
P <0.05,"P<0.01, 5 Con 414 LL; **P<0.01, 555 0 KA
Fig. 3 Effects of dural repeated IS stimulation on periorbital mechanical threshold and anxiety behaviors in rats (72 = 7 rats/

W 2024P9Fi3 N L indd 177

group, X TSEM)

(A) Effect of dural repeated IS stimulation on periorbital mechanical threshold in rats; (B) Representative open field
activity tracks for each group of rats; (C) Comparison of total open field distance traveled by each group of rats; (D)
Comparison of central open field distance traveled by each group of rats; (E) Comparison of time spent in the central open
field by each group of rats; (F) Comparison of the number of entries into the central open field area by each group of rats; (G)
Representative EPM activity tracks for each group of rats; (H) Comparison of total distance traveled by each group of rats
in the EPM; (I) Comparison of the open-arm distance traveled by each group of rats in the EPM.

P <0.05,"P<0.01, compared with the group Con; **P < 0.01, compared with day 0.
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A B Con cM c c-Fos D AC1
- —
g #it g
S 1.5 —H— S 1.5
B-actin | WG SN | 1 Da = s
2 1.0- . £ 1.0-
insula b= =
[an] [an]
B-actin | M SN | 12 Do 0 . 0 .
Con CM Con CM
E
c oM F GluA1 G p-GluA1-S845
on 3.0 2.57
GluA1 ‘ - 102 kDa T 251 Z 50l s
Q —— Q
= 2.0 1 N 154
p-GIuA1-S845 100 kDa = £ 1.
g 1.5 g
£ 40l £ 1.0 2 5
-acti 42 kD = °
B-actin - - a §0.5_ ’V'_‘ §0.5_ ‘
0 : 0 T
Con CM Con CM

B4 RIS IR B c-Foss ACl. GluAl XEBERLINELNT (72=5 R/, X £SEM)
(A) SrHEEIA B K (B) G ENZEVEAT I & 4K R S c-Fos fl ACT EE FIRIZHIMAEE: (C) CM KR B c-Fos
HARBEULEMBHA SRS (D) CM KR SM ACT EARERUZN BANR L ERS R (B)
G BRI A I -2 K B B GluAT A1 p-GluA1-S845 H FAKIE MK E; (F) CM KRS GluAl S A RIKZZNL
ZXHARERSEITE: (G) CM KM p-GluA1-S845 /KFALAL 2 X HE AL IH— 1k J5 I Si it
P <0.05,"P<0.01, 55 Con ZHAHLL

Fig. 4 Effects of dural repeated IS stimulation on c-Fos, AC1, GluA1 and its phosphorylation in insula (72 = 5 rats/group, X =SEM)
(A) Schematic diagram showed the location of insula. rhinal fissure (rf); (B) Representative images of c-Fos and ACI
protein expression in the insula of each group, detected by western blot test; (C) Graph showing normalized changes in
c-Fos protein expression in the insula of CM rats; (D) Graph showing normalized changes in AC1 protein expression in
the insula of CM rats; (E) Representative images of GluA1 and p-GluA1-S845 expression in the insula of each group,
detected by western blot test; (F) Graph showing normalized changes in GluA1 protein expression in the insula of CM

W 2024P9Fi3 N L indd 178

rats; (G) Graph showing normalized changes in the level of p-GluA1-S845 in the insula of CM rats.

P <0.05,"P<0.01, compared with the group Con.

45 Sl ot BE FEI AT BB AT 5200 0[] CML oK BR AU 5
HVE S 17K NBOOL J&, NBOO1 2H K 5 1 HE J& AL b
BE R NS IR Thm (B4 s K, S 15 K: ¢=
5.585, P=0.014) . NBOO1 #4797 3 J)a, HIE
FNUR A AR R (45 L, 517 K.
t=5.337,P=0.018), Ifi N'S 41 {1 R ELA75 A% e AEARAE L
5A) .

NBO0O01 2H 2 NS 4K BUE 56 il CM G B (28
14 K%, BHS5 R, I HREaRE (¢=-0.189,P=
0.854). 1 REEFE (=0.561, P =0.590). I [X I} [A]
(t=10.049, P = 0.962) Je ik N gL [X R EL (¢ = 0.290,
P=0.779) 2R EGiTE . H52ESE 3 IR NB001
ByESstE (5517 K) , NBO0I 4L S Bk (2 =
-2.611, P=0.009). F REEFE (¢ =-7.265, P < 0.001).
g XIS T (¢ = -7.100, P < 0.001) A3tk N A s v
(t=-5.409, P =0.001) %5 NS HIJE38m. HEE 17

K I NBOO1 2H 1) 5 % 2 (¢ = -3.864, P = 0.005).
REEFE (t =-6.699, P < 0.001) FH X [A] (¢ = -6.157,
P < 0.001) FlE NS IXIREL (¢ = -5.092, P = 0.001)
PR R (WL 5B-5F) .
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Fig. 5 Effect of bilateral insular infusion of NB0O1 on periorbital mechanical threshold and anxiety behaviors in CM rats (72 = 5
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rats/group, X +SEM)

(A) Effect of bilateral insular infusion of NBOO1 on periorbital mechanical threshold in CM rats (The black arrow indicates
the first intraperitoneal injection of NBOO1. The shaded area indicates statistical comparison times); (B) Representative
open field activity tracks for each group of rats; (C) Comparison of total open field distance traveled by each group of rats;
(D) Comparison of central open field distance traveled by each group of rats; (E) Comparison of time spent in the central
open field by each group of rats; (F) Comparison of the number of entries into the central open field area by each group
of rats; (G) Representative EPM activity tracks for each group of rats; (H) Comparison of total distance traveled by each
group of rats in the EPM; (I) Comparison of the open-arm distance traveled by each group of rats in the EPM.

P <0.05,"P<0.01, compared with the group Con; **P < 0.01, compared with day 14.
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*P<0.01, 5 Con ZHAHLL

Fig. 6 Effect of bilateral insular infusion of NB0O1 on AC1, GluA1 and its phosphorylation in CM rats (72 = 5 rats/group, X £SEM)
(A) Representative images of GluA1 and p-GluA1-S845 protein expression in the insula of each group, detected by

western blot test; (B) Graph showing normalized changes in AC1 protein expression in the insula of rats from NB0O1

group; (C) Graph showing normalized changes in GluA1 protein expression in the insula of rats from NB0O1 group; (D)
Graph showing normalized changes in the level of p-GluA1-S845 in the insula of rats from NB0O1 group.

*P <0.01, compared with the group Con.
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