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1. BRVGFREEZY R, PRV BT B 20 KO P BE 15, 7120465 2. PUj R Ko

[(FE] BHW A TREREMNLEZEGHHE (AMPK) /BEor 2Rk & 4s Al i@iE (TRPA1) @K REN F - KAk
BHatiE ARk TR e TTREAE A AL . ik 48 R AR SD K A AL, A 240, AR 20 . N B - R k26 2t
2, 16 R, MBAFEAML T 10 mlkg L ERKEF, NE-RARHG AL T 0.675 gkg Nl B - Kk
B, BAERIK, B28K, RRLHIEA, TRAK T IEM AR LK IO mlkg, ¥R AN F - K fkh st
20 % FIEST A BR H b 10 ml/kg H) &R Sk A AL R K R 2 Von Frey 4F £ 52 X R IE B AR R AL ; R A B A%
SR E % (ELISA) ml & X fhe i, MARTHSEZARMXK (CGRP) KF; —AMALR (NO) &K
F) gl & fniE . AR P NOKF; RT-PCRFM KR =LA 2% P2 T4 AR (c-Fos). CGRP, BEAT
ZARBAL V@A (TRPV1), MFBRENLEZEG#EA (PRKAA) A TRPA1 mRNA KA KT % 5 Kk
ZXAZHE AR (TCC) ¥ c-Fos FaME 28l 4 An = AP 22 7 BRER AL AR 3 BR 71L& & 8B (pAMPK) . TRPAI
FEakEKRF, HR O Harmarkin, A K KA R EAL . pAMPK & & & ik B4k, fF F CGRP,
NOKF, =402 c-Fos. CGRP, TRPVI, TRPA1 mRNA % iAK-F, TRPA1% & & ik #= TCC P c-Fos fA1E
MK & ZH (P<0.05)., SAERZALE, N F-R AR AK BB, pAMPK & & &k %
LI, sF P CCRP. NOKTF, ZXAPZEH ¥ c-Fos, CGRP, TRPV1, TRPA1 mRNA %A /K-F, TRPA1%& & %
E A TCC W c-Fos fA a3 2 T % (P<0.05). &8 N F -R k2t Tkl if4x = LAY Z 5+ AMPK/
TRPA1&5%, FF &3P B, M BEAR kTR AR
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SR AT REAE FIBLARL, S HCm R S AR A . A
T 58 28 BV vh = 2 R 2 S s 48 B 2 D 2t i
(LS. SUCMDL202211007005) .

1 #R5H®

1.1 %

T2 SD IEVE KB 48 H, 7~8 AL, 1A
(200£30) g, HIBEPE B 25 K 22 s iy S i o 2
i, SRS A = IES . SCXK (BE) 2021-
001, SZUssh#H FHVFAIES . SYXK (Bk) 2021-
001, Fr A KELA HFEE RYOK, fEER(22+2)°C.
TR (5045) % . 12 h BHISAS B R BE rp i) 37
1.2 %9

JIIE 100 g, KJFK25 g, 1000 ml K339 30 min,
BB 2, BB, R T75 =, BEMRE
60%, 1 giZBEMY T 1.67 g2y, HrpjilE | K
JRRIEINE R SE 2L e A7 BN F] o A H i S
(b5 : H11020289), Jbxnizs RZGABRAFA
1.3 EEZXHNEASE

10% KA Al (Bl THBRA R, 4t
51 20208258); RS S AH K (CGRP)ELISA
RGOSR A IR IR A BR W), 4t
5. NM0444D21270) ; —% LA (NO) il 7€ 125
& (ARENEY TRAFRTERAR, 5.
20230415); Trizol (Ht*5: TE79113) . S sk
& (it 7E73113) . i@ H 56 E & PCR A &
(fit*5 . 7E72213), 0 A B v MERE A PR I
IAERAT s %Pi TRPAL (Alomone labs A7), Hit
5. ACCO37AN205); 4% ZHEHEE (LY
HIRAF, 5. 17K05A68); Hffiwma (b1
AL F I (pAMPK, 2[5 Cell Signaling Tech-
nology 2~ Fl, 48%5: #2535); HUIRIZF I (c-
Fos) Pifk. PrdfZiokdilil (NeuN) Pifhk. L
PO TeY H&L Tt =t . 1hFEHi 4 1gC H&L Fll
Mt — 4t (B0 A & E Abcam AR, 75050 H .
ab208942 . ab134014. ab150176. ab150077).

PRV GREEEMESARAR, 5.
D3000555) ; SZHF 2 )8 it PCRAX (& E ABIA
), M. 7500fast) ; ¥WHVIH ML (F5E Leica 2y
Al, Al VT1200S); PR (SE[E BioTek A,
RIS . 800TS) 3 24b4r ot EE it (36 [E Thermo
Fisher 2y &), 5. ND-2000C); Von Frey EAREEY I
BORNEIR I (EETTC AR, #5 . 2390);
PEUNG AL (H A Olympus A #], A5 CKX53),

1.4 oA rssh

SD K BUGE M M R 1 JE IS, HEREALE ek
BRI R IR | AR | 1% - K RRZG X4,
R 16 H o G BRI ZH KRR T AR BEER /K 10 ml/
(kg-d) #EH, NS -KIRRLGXH KR LT NGRS
1 0.675 of (kged) JIE-KERHEE . 44
RHMES 1R, L8 K. KREBF L h, XH
ZH Kz T VE S BEER K 10 ml/kg, LA 1 2 - K
JRR 2456 41 K T SR 2 H I 10 mg/keg Tl 2D Sk SR A5
B, KREHIUMER . WGahsd . WHEARLD | RIS
BH L AFREARBE R Ot S SR AR il 28 ke )y 1Y
1.5 MEIGAFE Ty ik

TR R BRI E R, THSE A 2 H &40
SR 25 e A BOCHE 10 5 R RUF G T AL A 35k
R ATLBRRS 150 (000 A 45 o Js BT A K Rk A 7 HUbE
DL 10% K588 (3 ml/kg) B8 0 8 59 R K BUS
LB PKEUAL 4 ml, FFE 15 min, 4 CEL, U
T VR B A . 28 /0N N HE R S HRG VR 2
150 pl )5, CoEFE A BRERK , o0 B = X
HE AWK (TCC) M=z, A &H. bk
10 H R BRI il 3 . i % h CGRP. NO 7K F-,
= XA AT c-Fos. CGRP. WBEAT 32 PR H1 A7 V1 1 i
(TRPVL) . J H R TG {6 25 FH i A (PRKAA) |
TRPAT mRNA ik, F4x6 HHFHRM TCC H c-Fos
M= X215 TRPAL, pAMPK EH Ik,
1.5.1 Von Frey #F £ 2 AUk wl g AL KL
TASER H M E 1 h, R Von Frey £F & LA
TN 4SO A BT S B EE ] iz Bk, MK 0. 04 ¢ TF
B, FRUORIBRFLE 1s, 2K BUAS H B Ia] 3kE 52 1 Aisf
JAK—9, HERBHBEGE R, AT R
i (g) B AUACE 30 B0 B8, 540 3K,
BRIAIRE 10 min, BCOFHEITE . SRR
6 g, WK ERXFIZRNETC SN, D0 EL iz AH R HLAOR
PRSI T 37 o
1.5.2 ik, A&+ CGRP. NOK-F#a H
—80 ‘CLRAF Y ML M I , 2 i ELISA 150 Sk
W A4S AR A CORP 5 5, 4% NO U5 3377 & ik
A 5 A NO B
1.5.3 #IELAZFHEMTCC T c-Fos o = XAy 2
% TRPAL, pAMPK & & & A KT B0 A H
fif TCC Fl = XA HLVE T 4% Z BT, 4°C
[5E 48 h, Ja ¥ 42UV 28 30% REMR W K,
72 h 5 OCT A, KKV ALY A, JEHE 16 pm,
YER IR UG B BB AT 1 h,—Pi 4 “Ci i (c-Fos
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1: 200, TRPAI 1 : 200, pAMPK 1 : 400, NeuN
1:500), YeAJE =90 (1:500) ZiEEEHE 1R,
VEF S DAPLESCIEE 5 min [ HUEH, B H, 99%
W T WA R, B FEARRALE R 3 5K )
R, BT R B AL EE B 6 > A0 EF I H Image-Pro
Plus 6. 0 AT o c-Fos FeIA%5 H LA PH AN X0 T
%, TRPA1 M pAMPK # 1 ik 45 3 H HAF- 32950
55 B 55 b 22 TR SR PEPUIR NeuN BSF- X498 650 B e
HEA, VUPEM TR IR A1,

1.5.4 RT-PCR *## 0 K &= XA 2 F c-Fos.
CGRP, TRPV1, PRKAA, TRPAI mRNA & i& fif
H Trizol ¥ $E BUZH 4P B RNA, Kl RNA W )5,
F 555K cDNA, #3 c-Fos .CGRP.TRPV1,.PRKAA
TRPALGI¥), HB-ActinfENNZ, #47PCRY Y,
KR 22t IR A Rk E . S H B
W TRBRMARAFRAR, 59T 0%,

&1 RT-PCREIYIFH
Table 1 RT-PCR primer sequences

7Y

ALl Kz

/bp

¢-Fos  5-GGTTTCAACGC- 5'-CGGACAGATCTGCGC- 151
GGACTACGA-3' AAAAG-3’

CGRP  5-AGAGATCCTG-  5'-GAAGGCTTCAGAGCC- 116
CAACACTGCC-3'  CACAT-3'

TRPV1  5'-TTCACCGAAT-  5-TGACGGTTAGGGGTC- 125
GGGCCTATGG-3'  TCACT-3'

FEA 519 F5)

PRKAA  5-TTCGGCAAAGT- 5'-TTGGAGTGCTGATCA- 181
GAAGATTGGA-3' CTTGGT-3'

TRPAI  5'-AAGTAACCCCC- 5'-AGCTCTGAAGCCATA- 143
ACCCAGGAT-3' GGCAC-3’

i : c-Fos, HDZIIHIILK ; CORP, #4538 5L KA ik
TRPV1, WENFSZREA VISEE ; PRKAA, JEERRTE LA 11000 A ;
TRPA1, WEEFAZRALA AL,

1.6 “%it¥r&
K H] GraphPad Prism 8. 0 4K f%: . SPSS 22. 0 4k %
XL B R R AT A A B A BRI A RS

AT H TR, R AREZE (Fss) FoR, 4l
] L3R SR 3 22 0 B, 2L 180 PR L 3R
Tukey's K. P<0.05 HZRAGIFE L.

2 HR

2.1 B K R AAA KB AE B S F | B P
CGRP. NO K-z
2278, SGRTIRAH PR, RERIZH R B LR
W W] T B, IS R RV T CGRP /K- 25 7
i, I NO KPR TR (P<<0.05); SHERIZILE
B, DN = RBRZ 6 20 R BRUPL AR 8 BT, il
TH FIIE W CGRP /K- 35 BRI, ILTE NO JK-F-
IRBEAR (P<<0.05). £ 4KBIHE R NO K2
RIgitFE L (P>0.05),
2.2 AWK KTCCYF c-Fos ik B = LAF 23
TRPA1.pAMPK. NeuN & & & ik iz
F3R, XA, BAA KR TCC
c-Fos BV 41 A 54 S — S0 485 b pAMPK/NeuN {5
Bl T %, TRPAL/NeuN{HM & -7+ (P<<0.05);
SR s, NE-RRAXTA K TCC H e-Fos
FH M40 I 45 A — XA 2845 pAMPK/NeuN { B & |
Ft, TRPA1/NeuN{HW] & FFE (P<0.05).
R3 UK TCCH c-Fos MM AN A HAN = S i 25 v
pAMPK . TRPA1 BIEF35 Ak
Table 3 Comparison of the number of c-Fos positive cells
in the trigeminal cervical complex and the positive expression of
pAMPK and TRPA1 in the trigeminal ganglion among groups
(x+s)
c-Fos FHPE4H  TRPA1/ AMPK/
A i A NeuN/% llzleuN/%
5.1240.53  47+20 50430
HEAEH 6 1.51+0. 53" 77+25%  32+20"
NS =RIRZ %2 6 3.04£1.04”  44+30" 6427
H: TCC, =X MAEBE G c-Fos, HIZIH I IEH
pAMPK, B AL IR R TG AL IR s TRPAL, BRI SZIRALAL AL
iHiA; NeuN, PHZIUHLILIR.
a) XML LLE, P<0.05; b) SHAH L, P<0.05,

X HEZH 6

R2 AL IBUHUBAR (S L AR T CGRPL NO ZKSF- HUAL

Table 2 Comparison of mechanical stimulation thresholds and levels of CGRP and NO in serum and cerebrospinal fluid among groups

(x+s)
1 B LRI : CGRP/ug-L™ —_— : NO/pmol - L™ —_—
1M 7% iRl [(1R7:) Jii 1
Xif 4 10 5.1240. 53 62. 04+0. 89 62. 04=0. 89 37.12+7.92 89. 41+54. 87
HETRIZH 10 1.51x0.53 112. 30+26. 29" 87.76x18. 49" 180. 30+54. 72" 47. 66235. 02
JE = RIFRE X2 10 3.04x1.04" 70. 08+4. 49" 77.75+16. 64" 27.38+6. 16" 52.02+10. 50

4. CGRP, FEESZRILHME; NO, —FIbA.
a) SXTER4 LR, P<<0.05; b) SEAIL LR, P<0.05.
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2.3 BAKR=XAVZH ¥ c-Fos. CGRP, TRPV1,
PRKAA. TRPA1 mRNA & ik K- rbdg

Faw, SRR, BIRZR R = s
451 c-Fos, CGRP, TRPV1., TRPA1 mRNA ik7K
SEIA R ETF, PRKAA mRNA ZER/KCEI R R (P<
0.05); SRRV LA, NI -RFRX4H KR =
M AL e-Fos, CGRP, TRPV1, TRPA1 mRNA
FIkIK U B R, PRKAA mRNA %3k 7K B i
T (P<0.05).
3 itig

it S 965 R 16 DR DAL (%) 2 o 422 A 1 0
G IRFHIE A A . Z o0 Hsht s, ¢
AR A ERER . S -RRZX )5
RIRPIRZ A4 4« 1 Hei] 7 i, &5 =E s,
Al AT B BRAELIE . ATARTE LIRS, JE R
BTGP A NS BT S T A o A 2R R
PE AR SRR TSRO IR . PEI R
4. MARGFZNRG A GHEN, S
R UERS e NIRRT D T € S
RIFRET-Z20, nVEBHAERL . I, HE2h
RO RIRZR « RIRR 22 W45 AT 3 804 1048 67 4
it BRARARAE A BT S5 AR R0 . BRE . B
REGZFER "o NE - RIRZGRHE R 2 IR YT
LI P G2 —, W RRIR R A 1Y)
g

5T M IER, = O U A 2 TR
Y CGRP 5 T3 AL 40 B JiEE - (%) CGRP Z AR 45 A J5 vl
WO 5 T B — S AL A B 2E NO 196 5 R
NOJEMZ RG T —FEE N ERGE ST, Sk
SR R AR BV, R T I 2 B
NO &P ik N R U PE A . (8 1 b 28 5 PE S0
5T = O A% DA% Y c-Fos 215 % EH
IR = XS, imisl &k . NOfit
AT R H I B Tz BT O Sk R AR A A e Ny Y

CGRP J& —Fl HH 37 A 24 B 102 14 i 1) 22 R 28 ol 26 328
T, SRR kIR & A bR, Sk R R
SR AAERT, 12K CORP MBI B 10 ARHF5E
ZEAS IR H I ST O S R BRI R K R Y
T P A XS BR AL, s H NO K CGRP /K
e TR, T - IR 24 6 nT B G T i R AL
PR A, BRI T NO & CGRP ZKF-, 1EPA
JES =R 25 % s S A AL A SR AR T . 452K
BUKBR P NOM S EEAHEZR, #RIE-
bR 2 % ] B 2L R Ah R LA &R S8 B NO UK
e, T X2 RGN o R g
SERFH, IE - RIRZX AT LA AL F TCC iy
SRS B S 4 TC e-Fos BN FE3A, 4878112 -
KIRZ %5 AT LU o (5 B A8 5, HHAE &R AL
Al g R ZRA T = ST I SRS 40T
REAEBFSTIE N, TRPAL &0 Sk & A= B ¢ g
1 Rz 2 A, Sk I ) 2R s & TR 2R 24 nT s
TRPALSZAR "7 ARWFFE LI, N5 —RRZ X Al
il = S ph 2515 o TRPAT mRNA M RS 5A, 4R
7N IS = SR JRR 247 %58 ol =k 8 14 4 FH AT R A 3 ok 4100 1
TRPAL (g R3E, DI 8 W) 2 2% o b 28 0 1 2%
ArPEREAL, PP AR IE N . AMPK 2 — 41l g i1
PRI RS, S5 Y, AMPK #0965 1T
TR PRI GURGEA 2T | TRPAT IR ¥
R T 2D B ) - R RR 245 %% TRPAL By i 47 02
AT TR AMPK, FRATTRI I SE I 28 6 42 & PCR
Kol 7 = X215 P PRKAA 915, PRKAA K%
5 AMPK [ o WP SEFE R, LK P AT i) 2 52 e AMPK
MR, I3k — 20 H S 90 BUbR ik R T
pAMPK, DLzt AMPK 3406 K- g5 R, I
E-RIREG 2R B = 2515 PRKAA mRNA 3
KA ER, pAMPK BHEKSE ETF, #8112 -K
JER 24 %) ] R o (i AMPK 2 78 &% B2 1k K T
P = XA A WIS 20 TRPAL (935, HHHI

R4 FHRR =AML F c-Fos, CGRP. TRPV1, PRKAA, TRPA1 mRNA Fik/KF- 4K
Table 4 Comparison of the relative expression mRNA levels of c-Fos, CGRP, TRPV1, PRKAA, and TRPA1

in the trigeminal ganglion among groups

(27/\/\(1{,515)

20 51 FUEL c-Fos CGRP TRPV1 TRPA1 PRKAA
it B4 10 0. 77+0. 20 1. 05+0. 15 1. 05+0. 15 0. 90+0. 09 0. 98+0. 38
EAIZH 10 4.31+0.97 1. 95+0. 36" 1. 95+0. 36" 2. 64+0. 49" 0. 63+0. 08"
SN Dok 10 2.05+0. 37" 1. 10+0. 23" 1. 10+0. 23" 0. 78+0. 30" 1. 82+0. 33"

TE: c-Fos, HIZIWLWIELIN; CGRP, FRFSRIEPIMHICHK: TRPVL, BENZIREAL VIGEIE; TRPAL, BEZIRMALALEIE; PRKAA, JRH

T 1% Ab R TR A o
a) SXTHRAIELEE, P<0.05; b) SAI4I A, P<<0.05,
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WG 28 0 B 2 Ak, DT 7 A SR AR H -

TRPV1 5 TRPAL [d] J& T Bk I} 2% 52 &% Hi {2 (TRP)

WIEZ, &—MmRA T 50 EA LP P

PRATTI S, T2 5040 TANR R h i i 2 R 4¢

TRPV1 3075 7T 5142 CGRP 25 i 22 5% IR 1 1 B

B ARELEGEER IR, N E - KRR KR —

N AFZH5 P TRPVE mRNA R A /K F T, =)0

= TR 24 5% X 1L 3 H CGPR A4 52 1 1T BE J2 38 1 410

il TRPV1 ™= A= B, X O Sk 9 1Y) B0 1 A A

ATEE S TRPV1 A K,

i b, I -RRHRYT ImkJm, — Al
WP H] COGRP RERL, Gk — A 2 1M1 A5 38 % 1)
SRVERAE , RIEWRIT W SRAE N s S5 — 7,
A3 i AMPK/TRPA L 38 12 18 45 ) G St i 28 114 2%
A e AR BUREVE R . SRMIAS SEgR H kAT T IR
T, XTI E - K BRZG XX AMPK/TRPA 1 38 % 4%
YEHRIBLEIML G 2E— 2005, fEJ5 s ] DL
— LR 37 PH A T R ZE RIRH I ) 3 g A o 50 2 A 00
Z2, LATE 4 T B 3AR 1|55 = SR RR 245 %53 7 A S 1R AR
FHALEL, )15 - R BR 25 XHE 7 O Sk T $2 (L T A )
A IEE o
S 3k
[11BE X B0, BRI, 25 Sk B9 B P9 AN gt e [0 ).
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The Effect of Chuanxiong (Rhizoma Chuanxiong) & Tianma (Rhizoma Gastrodiae) Herbal Pair on the
Periorbital Mechanical Pain Threshold and AMPK/TRPA1 Pathway in the Trigeminal Ganglion of Migraine
Model Rats

ZUO Xiao', LIANG Ligi', TANG Langi', MENG Ruina', FANG Bingying', WANG Haifang', CUI Haiyan’,
LIU Xiaohua'

1. Shaanxi University of Chinese Medicine, Xianyang, 712046; 2. Xizang Minzu University

ABSTRACT Objective To explore the possible mechanism of Chuanxiong ( Rhizoma Chuanxiong) & Tianma
( Rhizoma Gastrodiae ) herbal pair in treating migraines based on AMP-activated protein kinase ( AMPK ) /transient
receptor potential A1 channel (TRPA1) pathway. Methods Forty-eight healthy male SD rats were randomly divided
into control group, model group, and Chuanxiong Tianma medication group, with 16 rats in each group. The control
group and model group were given 10 ml/kg of normal saline by gavage, while the Chuanxiong Tianma medication
group was given 0. 675 g/kg of Chuanxiong Tianma herbal pair by gavage, once daily for 8 consecutive days in both
groups. Migraime model was performed before the last administration , with subcutaneous injection of 10 ml/kg of
normal saline in the control group, and subcutaneous injection of 10 ml/kg of nitroglycerin in the model group and
Chuanxiong Tianma medication group. The Von Frey filament was used to measure the periorbital mechanical pain
threshold of rats. The enzyme-linked immunosorbent assay (ELISA) was used to determine the levels of calcitonin
gene-related peptide (CGRP) in rat serum and cerebrospinal fluid. The nitric oxide (NO) assay kit was used to deter-
mine the NO level in serum and cerebrospinal fluid. RT-PCR was usedto detect the mRNA expression levels of immediate-
early genes in the trigeminal ganglion of rats (c-Fos) , CGRP, transient receptor potential V1 channel (TRPV1)
AMPK alpha subunit (PRKAA), and TRPA1. Immunofluorescence was used to detect the number of c-Fos-positive
cells in the trigeminal cervical complex (TCC) and the protein expression levels of phosphorylated AMPK ( pAMPK ) and
TRPA1 in the trigeminal ganglion. Results Compared to those in the control group, the mechanical stimulation
threshold and pAMPK protein expression in the model group decreased, while the levels of CGRP and NO in serum,
c-Fos, CGRP, TRPV1 and TRPA1 mRNA levels in the trigeminal ganglion, TRPA1 protein expression, and the number
of c-Fos-positive cells in the TCC significantly increased (P<<0.05). Compared to those in the model group, the
mechanical stimulation threshold and pAMPK protein expression in the Chuanxiong Tianma medication group signifi-
cantly increased, while the levels of CGRP and NO in serum, c-Fos, CGRP, TRPV1 and TRPAT mRNA levels in the tri-
geminal ganglion, TRPA1 protein expression, and the number of ¢-Fos-positive cells in the TCC significantly decreased
(P<<0.05). Conclusion Chuanxiong Tianma herbal pair may improve migraine symptoms by regulating the AMPK/
TRPAT1 pathway in the trigeminal ganglion and increasing the mechanical pain threshold.
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