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W B BE BT BRI R A RO R R Sk 9 A6 A R B R 5 3% 2 PR A G K ( calcitonin gene-related
peptide, CGRP) 51} A1 32 {4 ( adenosine Al receptor, AIR) F2ikM152M ., Fix 45 SPF ZLiidE: SD KBl 84 HFHiHL
AR T (n=12) ABFAL (A H/BHPEXT HB2H ) | i 5 = 2297 (electrical stimulation of the trigeminal ganglion,
ESTG) BERUZ1 (B £1) (&F D% T HI4L( C 41/ Btk BE41) RRRE T HIEL(D 41) SR H e+ gl(E 41) &
YEERET A (F 2H) P-4 M AF T T (G #H) o Gl H L ESTG AU , 5 F AR S 22 B 5 ( enzyme-linked immu-
no sorbent assay,Elisa)  #9¢ ) . Western-Blot £ AR BE #7248 2l 40 4 CGRP 5 AIR FakpyEm, 48R

5 A S, B g K L= S 28T (trigeminal ganglia, TG ) | = U h 28 45 o F2 #% ( trigeminal nucleus caudalis, TNC)
iy CGRP 33k ] B I8E AR Y35 BIEL, 2 R A A5 E (P <0.01), 5 B4MK,C.D 4 KR TG,
TNC ) CGRP kW] SRE(IE, AIR (A0 a8 0, 22 57 B G2 L (P <0.01) ;7fif E.F.G 45 B 2 )%
TR (P >0.05) . 5 CHAHEL, D AR TG TNC Hif) CGRPAIR (&AL B 25H(P>0.05), &
& TBER R, %"r"ﬁL’J HH— R AT Sk 8 e AR B — s (R FE T, T 7 5 22 B 0RO T A B -4 i R
SRS E FR PR, BRI B0M S h RIBEZE al il H0E AR Beiifi) CORP Zaiotednili sk iy A4

REIE: S ARG TEER,  ORRER: AR EALEMRE B-AHHAE CGRP; AIR
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Title: The molecular mechanism of the Tianma preparation in the treating migraine by adenosine pal.hwny
ZHENG Haifei,CHEN Jinba ,SONG Weuwei et al. (Affiliated Hospital of Binzhou Medical Univercity, Bingzhou 256600,
China)

Abstract: Objective To investigate the effect of the active ingredients of Tianma preparation on the expression of
calcitonin gene-related peptide ( CGRP) and adenosine Al receptor in migraine model rats. Methods Eighty-four SPF rats
were randomly divided into 7 groups (n =12) :sham operation group ( group A) ,electrical stimulation of the trigeminal gan-
glion group ( ESTG group ) , Sumatriptan group ( group C), gastrodin group ( group D), 4-hydroxybenzyl aleohol group
( group E) ,vanilanol group ( group F) ,B-sitosterol group ( group G). The enzyme-linked immuno sorbent assay ( ELISA) ,
immunofluorescence and western-blot techniques were used 1o dected the effect of the active components of Tianma prepara-
tion on the expression of CGRP and adenosine Al receptor. Results Compared with group A, the expression of CGRP in
trigeminal ganglia (TG) and trigeminal nucleus caudalis (TNC) in group B rats was significantly increased, while the ex-
pression of adenosine Al receplor was significantly decreased, with statistically significant differences (P < 0.01). Com-
pared with group B,the expression of CGRP in TG and TNC in group C and D was significantly decreased,and the expres-
sion of adenosine Al receptor was significantly increased , with statistically significant differences (P <0.01). There was no
significant difference between group E,F,G and group B (P >0.05). Compared with group C,the expression of CGRP and
adenosine Al receptor in TG and TNC of rats in group D) was not statistically significant (P >0.05). Conclusion Like
sumatriptan , The preventive application of gastrodin can alleviate the migraine attack , while the effects of vanillin,4-hydroxy-
benzyl aleoholand B-sitosterol were not good enough. In addition, gastrodin can inhibit the occurrence of migraine by activa-
ting adenosine Al receptor and inhibiting the release of CGRP.
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SR, mARILER U 47 T-HLE e AT 2 HHOR B
NEAX D B 2GR MO B 2 T 1Y G & 2
i A S 6 T S5 R R ) 70 P A 20 2% o At Sk o e 1 o
ASEEG K H ESTG Jr v Bl K B Sk i B A, ol i
g0  Western Blot ELisa £ A& TG . TNC 4
J& i 9 CGRP K TG, TNC 1% AIR ) % ik it 48
AR T IRR Tl 79 25 A5 A8 R A 7 i Sk 9 A BIL I v
HFER , SR AIEgE R 35136 7 Dk S 78 04 431 1L i 4
eI AR .

1 #RERE

1.1 SE8sh¥ K s 84 K SPF 2 MEdE SD
K (230 ~260 g) TP AR KT A
PR, S5 56 3 4 76 1 M = % B SPF 2% sh 9 15 1]
I G/ BEIEIRESR 12 h, 25 TR AT 5 1 bR
AR R R 2 PR R K MR IR EAE 18 ~ 25 C L, &
AEA D wBYIE R, K IR VL 5 M RTFAR
A H/BAfEXTHA) WmERA (B 4) Fo
W g (C 4/ PHE X R4, 6 mg/kg » d) (KRE
F T (D 4,200 mg/kg + d) Ao F2HE4 HRE 19
H(E £,20 mg/kg - d) Fo2EE T (F 4,70 mg/
kg - d)) B-7 B EET-HILH (G 2,250 mg/kg « d)

1.2 B SRS

1.2.1 FEAH EHmEF S EE A (KR
LT PR AT , KRR F I 2B S LR
RN B-A BB Ll R A RA ),
CGRP Hi5&HY) ELisa &7 & ( b ¥ kA= YR AT R
/N#]) ,CGRP it {A&  AIR $HiiA ( 3£ E Abcam 24 7] ) ,
B-actin HL{A (RN =AY AREGRAE) B
SUEYIEEbR L 1 L RS/ B TG BUR A S A4 il
Pric B I FEHi R IgC (M LB A2 F]) , Western
Blot 7] & ( -84 ¥ /4 &) (FITC-F 471 & 1gG
(EH Abcam 22#]) .

1.2.2 FEUEF  YLSOA A #1251 H i
X (Frrate R & AT ,ZH 35 52 B ST Ak 2
B ZHRXZ Z2 Pk i 8l (L BOE SR AE YR &
APRA T, %R & & O AL (2 FE Eppendorf 23
Al ), LIRS 5 IR A B A A ( 55 [ Biorad 23
A] ), FE R ALY B R (£ [F Biorad 22 H]) .

1.3 Hi:

1.3.1 KREmLWEE Bl =X ma
(ESTG) #£#9 :10% /K5 A REHEEH 0.4 ml/100 g A7)
b R LA AL M 3 S R T, 8 i I S A K LS A
SEQY L, SkTRIE 56 R A B, L 17
FRIY) ORI R Bk A UL, BB i, LA
K BUNT R AL 7692 TF 3 mm 5% 3.2 mm 4k,
FEEE/NOES R R 1.5 mm /L, SR 5 F e A
ZfLim N HB R A BB S n s
291 mm, BJ % TG &b ( LA fiff A 55 580 2 7R B 24
9.5 mm) ViR GF 3 R L A , 15 P )8 S O T O
200 ms, % 5 ms, BERE 10 V, #l3# 30 min, ESTG
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BRIV B B AR 8 < K e 40038 TG i) e g JUL
W4, K S £

1.3.2 L5424 D .E.F .G 4 KR THIA
VERT 7 d 34400 45 7 KRR il 370 45 A 808 o 9
B AL, C 20 A BN RT 7 d MELE M K4S TR
EFLH R B 41K TR H MR RG 7 d %Sk
BRMNG TAEME KRG AR A HREAHTT
B, b FHE B 2. R 1 R FFLET d. )R
—WHEE G 1 h, 857 ESTG 888, UL LR A $21E
LR A T AT e B R R R R
R E O IR 25 C oA, B G R Bk
& AT R, A hRREAK, RRIFFTRA
RS PEAT W , AT A £ BUT G R
B EPIS . sl A4S RS 30 min HARSE AR

1.3.3 ELisa #AMN##FKIUM 2 ml FEA T A
FLEHAF P, 3000 v/min #5010 min, L F 24>
RIGET -80 CUKAH MR, i/ & il HEE
i 2% 20 K BRI T Hh CGRP 7K, MR8 ok i i) ok BE
T X5 7 ()W Y6 HE (0D ) (B 7 3105 5 #2135 1 X 1
HIRE S EE

1.3.4  Ggdedt KRS B 2h G H 40 %
30 minf& , P28 Ae 0 S 3 B 2 T Bh bk b o i S
37 CAME K ZAHOH RN IEER TR, 2
5 R A e v 0 o K U R 2 ), A e
FURHUH TG TNC X5 (4 138457 , 4% 22 5 s
FRZ% PR [ 5E 12 ~24 h 5 TERBEBEIR K 48 h f5
HYEVKERY) A, PBS B G B 2 b In A —4$0(1:
500) ,4 CH# o, i in FH FITC AR B (1
100) J5 19 TgG( —41)37 CHFF 4h(HHFE3Sh 5
LA hoechst Jefa, E 4 h /RN GEREA HH
JE ARG 3k i TR A ' B B g

1.3.5 Western Blot s B H e K EGSHE
AL FL 38 30 min ZRFEHL TG K TNC £H41, 4151
BT BEREAIER T, A SR R R ) A o R
S 1557, 4 % 0 W44 1L 12000 r/min 4 °C B0
5 min, B | i, #% 8 BCA 0 E E AWK, K5
100 C &k 10 min, LA -20 CUKEEEEEH, B
' SDS-PAGE [, ZE 554~ _EAEAL b hin A 8 1 BF i ik
Frip ik, SR e L AG #E 51) PVDF 8 7% B Rg W34 Ef
F1 2 h JE i f—di i B B —4Hi(1: 1000) ,B-
actin(1: 1000) £ A NS X} I8 4 CHEFE L7, TBST
VR, B i ST P AR T 00 Ll 2B R /N B 1gG
—Hi(1: 5000),37 CHHMEE 2 h, TBST P, in
ECL %7, B, Image J 443 B W% A (A
), BAZRUHMEA AMSANSES AHEY
HAEFER.

1.4 Siif2eab3 SR A2 SPSS 22.0 B {414
PTG 2T R R L, y s TR, N EH
22 BT kAT 241 W] He 8% , Bonferroni 538 147 19 9 H
o LIP<0.05 AEFEAGIHFE X,
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z2 & R i, 2253 A {JV"’J'WEH"’}"' HY(P<0.01),MiEF.CH4
KBRS —YHE | 1 h &, SESE ESTG SO, Ml 9 CGRP mz\]f k5 B LA 2% 5 4 R X
U 30 min J5AbAE KRR, Fivh IijFﬂfI"HUIIL 2 ml JEATIE (P>0.05) H‘ H, D 21K A9 CGRP AT
AT RAT o, IR F A TG TNC, #H T e PH B 2R ( P>0.03 (R ~E4 1),
MG, A 0 24 6 5 western blot £ AR K; il TG |
TNC #f* CGRP 7K ¥- A 12 e 7% 5% 5 western blot
i R 5E TG TNC th A1R A7 4
2.1 RIBRH 7 25 A 0SB el Sk A 45E 7R « = B m
1 CGRP H\memuj A ‘,ru,rma\;{M Sl : r =
#HH KL CORP )33k , il 1 f e o J western | * L ‘ - :
blot ¥ A K TG , TNC {7 CGRP [l\Jf{Jé_._ 5 A2 ) :
i, B 4R R EAh K i TG\ TNC 1) CGRP % S - -
BET A4, EZRAAGIHFE (P <O0. ()1 )3
5 B AL, C.D #H KBl CGRP fyRAE B B 4R BN P CORP ikt (n =12, 45 A 4UHIH,

B4l P<0.01;5 B#MH,C.D4 P<0.01,ifij E.F.(

5 CEHAME,DH P>0.05)
A B c ) & i =

[ 2 GuedE K454 R TG h CORP () 251 (%

A B c D ; 2 =
L}
)

G 442 A B TNC o CGRP Y2k

R 50 pam )

(FRREH 50 pm)

ERLD S
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CGRP

[E4 Western Blot kil %5 20 A [l TG . TNC ) CGRP &kt (n=6, 5 A 4H L. B4 P<0.01; 5B #H#HIL,C.DHP<0.01, M E.F.G
HP>0.05; 5 CHMHE,DH P>0.05)

#£1 HHAKXRETC.TNC & CGRP I FRiEE R

51 \ 7] B # C# D 2 E £ F 4] G &

TG 1.5301 £0.08641 0.8472 £0.05221 1.2235 +£0.01069 1.3970 +£0.1037 0.8209 £0.05462 0.8197 £0.2428 0.8755 +£0.5782
INC  1.0257 £0.00743 0.6059 £0.05309 1.0811 £0.08921 0.9813 £0.06067 0.5916 £0.02314 0.6166 £0.7128 0.5628 £0.02626

n=6y+s, 5 AHMHILBH P<0.01;5 B C.DEH P<0.01,ill EF.GH P>0.05;5 C4 ML D P>0.05

2.2 RERHIF S AR ERRMmLEER  H,C. D4 KR AIR lej HE FiF, 25 BA8511
Xt AIR RIKAyREm  ALBESREXRIELS FEX(P<0.01),iiE.F.G ?-TH K 1-:'L={ AIR ik 5
western blot % ARG TG ' TNC #3{0 AIR ik, Y5 A A ER LS 2 (P>0.05):5 C 4
A AHEE,B 41Kl TG, TNC i) AIR fRiR R H,D 4K M AIR # .15 JL'”I BER(P>0.05),
IRMK, EH BEAGITFEX(P<0.01); 5 B4AHM (WEHS~KE7.%2)

A ] c D E F G
]

5 e eR a0 KB TG v AR Y2850 (57 K124 50 m )
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F 6  SRAEdOLHmAH AR TNC & AIR fYFARHE L (R R4 50 pm)

r

-

X

TG TNC

-—’---— P — R ———

I e, e e g e e — — — T — — —
ACTIN

AlR

7 \\wh'rn Blot ¥l %541 A fl TG [ TNC +p AR f9FIAHTN(n =6,5 A #HL,B 41 P<0.01;5 B 4, C.D 4] P<0.01,7i E.F.G
HP>0.05;5 CHMLE,D#H P>0.05)

F2 KEAKRTG.TNC fh AIR HRIFHER
31 A # B 4 C 4 D £ E 41 F 41 G 4l

TG 0.7451 +0.01086 1.0394 +0.06745 0.6423 +0.02652 0.7098 +£0.02471 0.9445 +0.01722 0.9554 +0.0198 0.9553 +0. 04468
TNC  0.3053 £0.00389 0.8704 +0.03565 0.4006 +0.03061 0.3172 £0.01603 0.8399 +0.01764 0.83 £0.05527 0.789 +0.01574

n=6,+s,5AHMELBHP<0.01;5 BHMILC.DHP<0.01,iif E.F.GH P>0.05;5 CAHHIL D H P>0.05)
X

33 i B R AERT, B 0 = Ui S B e A — RV
Dt Sk I 2 1l ARG LHJLJ.'& H S, AL PR IR YR Mk RN, S 3 TG B CG I\[‘ #4 TNC
oft = SR 2R I R S AR o S A f'i‘ 2% éi‘i»} A TG 19155, IR A Ik I8 s e #k 28 c
R I K 9 W B A R L S T T J’r/ 8211555 e (= B/S -, [ 0 {5 5 0 1 2 381 A i Jiz I, AT 5 | o i 7
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(kS8 R AED 7, CORP ZEfRLIE T BA —E M
P S AR | = U 2R S % A 2T 4E S TNC
FASECE TR, 2 TVS MUE B AE bR S . E N
AT 5T A BR D Sk 9 S R B CGRP L ALR % U1 #
20N ALR WL X CGRP i 400 i 7 K 28 1% i
S SE AR, HEUR A 120 B3 BA B UV AH
XA BRI SE S Y i AE R G N T
fhit Sk 96 B, BERS I 1 4 ) CGRP A4 B2 4338 , i 3]
R R O S IR B T2 (LR LS P 0 IR L 9
B BRI AR R P R T BRI, A
TR A 2 RS, KK 0T DL 5 % i e Sk
I LA Sk R 2 0 5 A 2 T
PN /N U= A BURAE R %o 358 35 285 B A I DR S5 R
X 42 5 55 Sk 0 A R, T B4 £ I 2 FLEL
HH B HER"" . BT RAME SRS A
BTz AE B 25 R 9T ik AR g b 24 5 )
Can R IR 7] ) B S B 27 34 A

FEF P22 UM R AE B2 HIL ] 1 2 S Y ESTG #
H SR dt s P Sk g A A 2 U s 5 5 ok
P 38R TG i mELOE UL A 455 B 11 B 4 W P 1 22 00 3 2
ESTG f 7Y il 1 AT , 2 7Y 20 ik et ] 33 | e
L UEME RYE RN, 5 H AT N A A = X 2 i
RAPEHM A RLETR BR, 5 ESTC #iA
HAH L, B S T Wil 5 KM E T A KR TG,
TNC 1 f) CGRP Fik8] A5, AIR fY ik U] i 1
B, 2R BAGH AR (P <0.01) ;i &3 = BT
T2 -7 B B T T4 N R L O W R T P4 4 S
ESTG fEHI4 Z 8] 22 R LG4 L (P >0.05) , 4f
) K Jok 2 0T BB AR R TR o %) T SRS R4y, T
T B B e R Bt 3k o A T A 24 L B
P 0] 30 e P TREE ) O S 9 1 T o B 8 16 A L
928 @R, ALR 5 CGRP 7£ TG 5 TNC ik &t
BRI KRR IRITE TVS iy AIR £
kNG % CGRP FKik /b, 2 B KR 2R AT LAGE oF 98 5
MR TR 8, BTG A9 AIR fE—E R |
KA TVS B35 , T 20 TVS Bl CGRP 45 4H X 1%
P45, SO0 2 U e S 157 K 9 6 S Ak, CTE D
SR T ARG b R E OB . S Y
TF 53 < Bk il 790 45 A 20 43 % ESTG #78 K FLAY ALR
5 CGRP ik @y 8w, AS{IESE T K Bk 2 Tl bl &
TERTT Sk 9 09 IR AE OGP S PLE, A B TR R
3k 9 s A PR R e R B R R R 7R 3E 9T O
Sk 9 P B R S 3 TR Ok Sk T 119 S o L ok 42
A2 50 T B R AR, T 2 TR AT %o RO 7 0 14
— TR AR FIFZT , KR 790 19 57 FH il S 2
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