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ABSTRACT: AIM To study the effects of active components extracted from Dachuanxiong Decoction ( DCXD,
Chuanxiong Rhizoma, Gastrodiae Rhizoma) on the expressions of calcitonin gene-related peptide (CGRP) and its
receptors in hypothalamus and periaqueductal gray (PAG) of rats with migraine. METHODS Seventy-two rats
were evenly assigned to six groups at random, normal group, model group, positive drug group, groups of high-
dose, middle-dose and low-dose DCXD. Each group was then divided into Subgroup A and Subgroup B. The mi-
graine rat model was established by subcutaneous nitroglycerin injection. The expressions of CGRP in Subgroup B’ s
rat hypothalamus and PAG were observed by immunohistochemical staining, while the levels of CGRP in rat plas-
ma, hypothalamus and PAG in Subgroup A were detected by ELISA. All the gene expressions of CGRP and its re-
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ceptors (CRLR, RCP, RAMPI) in Subgroup A’ s rat hypothalamus and PAG were assessed by real-time PCR.
RESULTS There was a more significant CGRP level increase in plasma, hypothalamus and PAG in the model

group than that in the normal group (P <0.01). The modelled rats found their up-regulated expressions of CGRP
and RCP in hypothalamus (P <0.05) , up-regulated expressions of CGRP and CRLR in PAG, and down-regulated
expression of RCP (P <0.05). All low-dose, middle-dose, high-dose active components worked in decreasing the
CGRP levels in plasma, hypothalamus and PAG. The middle-dose led to down-regulation of CGRP, RCP expres-
sions in hypothalamus (P <0.05, P <0.01), down-regulation of CGRP, CRLR expressions in PAG (P <0.05),
and up-regulation of RCP expression in PAG (P <0.05). CONCLUSION The mechanism of active components

extracted from DCXD in migraine management may associate with its capability in down-regulating CGRP expres-

sions in hypothalamus and PAG, reducing CGRP synthesis and inhibiting neurogenic inflammation.

KEY WORDS: active components extracted from Dachuanxiong Decoction; CGRP; hypothalamus; PAG
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o R T 5 Sk e G I Ay B4 A i 431X
CGRP ik i B = 5% o

RNE BTSN 2R (EWRT), M
NIEFRBREA, RIRIT IR EE T, &Rk
A FTATIE, RHIBI T BRI N300
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Corporation, HA); H 7K (#-5 MSI05, #F
Fe-FEM 2 EA D) .
1.2 X2 JIIE (4t 121005, ~Hipd)il, W H
EREM AR AR, & BilFrhES KR
P S AL AR S E A IR I %S Ligus-
ticum chuanxiong Hort. BT HRMZE); KK (L5
120817, P=HiZ#L, WA FHEEFEGH255R A AR
A, & bifgh B2 R A 2 X AL AR A
HNZRAY) KK Gastrodia elata Bl. T =K)
TR A P (k45 20160122, Jb 3 43 R 250k
AHBRAT) s VYRR (dt45 160302365, 4%
AR 254 BR 2> W) o KRR 5 3Rk PR AR OC ik
ELISA #:Ii%) & (575 CEA876Ra, RIUAL/KA:
PHEBRM A BRA ) 5 CGRP Hipfk (5745 PC205 L-
100UL, Millipore, ¢ ); HRP-1L -3t %/ Bl H]
—¥t (%5 K5007, Dako, F}3); PrimeScript©
RT Master Mix ( 5% 5 4368814, Applied biosystems
/N, 2E); Power SYBR® Green PCR Master Mix

%5 4367659, Applied biosystems 2 &), ZE[H) ;
Trizol i 7 (5% 5 139501, Life Technology /3 &J,
KM) . S PCR R e sl i 1, ¥ b
T HER A TR IR A

#£1 m PCR 3|#157]

Tab.1 Sequences of primers used for real-time PCR

EIRZ B IS5 —3")
CGRP 1E 1] AAGTTCTCCCCTTTCCTGGT
CGRP X 1q] GGTGGGCACAAAGTTGTCCT
RCP 1E ") ATCTTTGTGCCTTGGGTT
RCP x| GTGCCTGACATTGCCTAC
CRLR 1E 1) ATTGTGGTGGCTGTGTTT
CRLR [ [7] TGATGTAGAGGAGATGAGTGTC
RAMPI 1En] GCTCCTTCTCATCTCATCATT
RAMPI 5] CCCACCACTTCCTTCTTT
Gapdh 1E17] TGATTCTACCCACGGCAAGTT
Gapdh [ 17] TGATGGGTTTCCCATTGATGA

IS 25 R 223 45 7 T B — s 1
Ky, 12 55 70% L EERIRAEER 3 K, M, A
FEUE W, W U LB, WA B Y T A
0.5 g/mL, 5 000 r/min B5.0» 15 min, B FVEW L
HPD-100 RALF i, W B IARR 8 1 BV/h, 7K
R LA, H50% LEEEM 4 BV, UAEREDE
JBRYR U R O, S T, BIAR, bR
R B 43 0h 3. 86%

RIFRA T 20 70 45 97 6™ 0 B— 5 1 KRR
Ky, 10 f5HEN70% £ BRI 3 K, K1 h,
eI, AITUEW, WUERNL OB, WAEMYTA
16

250.5 g/ml, 5000 r/min Z.0> 15 min, B EVER,
TR A T A2 4 o/ml, N BEREE S A
70% , #E 24 h, yESE, 1 40% NaOH %53 i
pH{E 4 8.0, #E 24 h &id, wWERIKOEE, K
2, BAE, HrpRRER B ECN 5. 30%
1.3 334 SPF JifdthE SD KR, #EdE, &R
7 170 ~210 g, AH#EIES SCXK (1) 20130016,
T FE T g B2 R A S S ey, 3 TR 5
LR i (22 £0.8)°C, AHXFBEES0% ~
60% , 12 h SGHETH IR, SC50 ™ 4%+ Bl XA L i
B 25 R S ) O s TS AR A T
2 iR E R a
2.1 HigeyBedl FREUIZS RO AT 2.62 g, K
RN 453 3. 80 g, BT 50 mL s, A 2ER
KRR ZIEE , PRl LI 5) o, Bo & b 21
fiz 2. 02 mg/mL FIKFEE 4.03 mg/mL B4, 1F
SRAE IR 5 28007 20 43R 122 2H K B 18 T 259
W Sy RN 2 300 148 5. 24 g FIR JRRARL I 2
53 7.60 g NI 2H 43 10. 48 g 1K FRAUN 2H 53
15.20 g, 435 T 50 mL fEifrh, fnA: 3 ER K
BRZIE, RFEMHIYS S, s 7734
WL A e R 2 K BRI A 25 0

B KIPGHE RIRBEN D) (5 g) % 50 mL kg
PR, KGR 40 mL A FEER AR HA i, RS
ERIR G F 58 0. 125 mg/mL 1y FHVEZG WML, 1E N
HEVE bb 2R BHPE 25 20 K R B R 25, i FH T
oA
2.2 o 72 RREBEVLIY S IER A, BA
. PHMEZGVE L R R S KN E 5. ey AR
WA, R 12 H, KAV AL B2 N4,
WA 6 N, KREGENERESE 1 G, SCRErss
B12h (HRKK), BRIEEHIMYFHRAS 4 (It
60 ) SR SR HmiE S (10 mg/kg)
S 2R Sk R R BB RS, @430 minf5, AR AYL
HEE ST AERER K, PP R KRN = 5
L W ARG AN, A
10 mL/kg, #4524 30 min f5, M85 10%
KEABEW (3 mL/kg) BREE, 2330k,
W Sk O, T R 25
3 ZEWAHE
3.1 ELISA k#4&m f &, T ffw &% PAG F CGRP
K AR BRUBRE S IE E S KEUN Y 5 mL, 4
1.4 °CLA3 000 t/min .0 15 min, B EWEW, T
- 80 CORAEFE SN WL J5 1 Mg 25 85O0, S H T
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Pa SRR TR

3.2 Real-Time PCR # F &= fis. PAG X CGRP %A
H 2R e mRNA £k 38 ] Trizol SF4REL A 241K
FUR Fefisi f1 PAG 2121 9 5 mRNA, Jf-42 I] Pri-
meScript© RT Master Mix 16 B 544 4 FE A< 42 mRNA
ML S A il ¢cDNA, 554452 25 °C 10 min, 37 °C
120 min, 85 °C 5 min, SZAf PCR 14 MG 7 &
Tk, UL Gapdh N Z MR, SR A X E i ik
(2725 43Hr CGRP, CRLR. RCP. RAMPI [f)3
IS ST

3.3 fyrsafe B 2R RIS ST 10% /KA A
W (3 ml/kg), FF Mg 2% 50 WE, fdH B 1
PBS VAW AT O IR T PR v 25 M v, P 38 1)
4% Z R8T 2 KRR EE . R
AR, BISERE e . Wisk# B 2Md2, 25T E
i X PAG, £ u& a3, 4800 R J5 B &= K,
CGRP (1:400) ¥ifk4 CHFE I, HRP FRicHY
ZHt (1:1) FiRMH 50 min, PEE, DAB &M,
INAKE B ANANZ, BKE G BB s, RE
L

3.4 HitFzE FEEEERH Y +s TR, AR
BIFE ISR 2500, S4B BRI
R 200 ARG, RIBAK R, W]
SPSS 21.0 # 4, Lha =0.05 AWK iE, P<
0.05 Al AR BEASI 5 L,

4 LIWER

4.1 KNB Fmmy stk R AT LA
PAG % CGRP ki # %+ K1 ~2 /R, CGRP
FIvEAEE R BiAR 8, ZAMBDESOEIRDE, thaodk
SR, M GG IR, BN B
PAG P CGRP FH M 2 g 2 35 LU IE #2035 i S5
RUARLG, MR, Hr . mfla K S T AR B 2574
R4, CGRP BHMEANM IR TR,

4.2 KNEBFHEBAHTRHEARALGT, TE
i % PAG ¥ CGRP K-Fth %k K ELISA | &
FA KRR, RN, PAG i CGRP (7K,
BN SRR SRS, SIEw AL, B
MR . Tl PAG | CGRP /K-F- B &
(B P<0.01); gzhfa, SHAEHMLL, K
EOOAR. L R R A RD BH A 24 P L R A i

PRI R TR Y St
BRI

. s a9
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)
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iy 4 3 LA & o SR R 5 °
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DARNEHHEA  EXRNSHEARE  FREEHAELRA

1 KBRTEMA CGRP RiARBEHMEE ( x400)
Fig.1 Expression of CGRP in hypothalamus of rats by

immunohistochemical staining ( x400)
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Fig.2 Expression of CGRP in PAG of rats by immu-

nohistochemical staining ( x400)

CGRP /KR ZF TR (P <0.01); KJIE K.
W R A RN FE 24 PG L R AR Fefiish CGRP K
TR EFRRE (P<0.05, P<0.01); PAG /1 CGRP
KPR RBUT RS, RISt sl m
FHPEZGPE L R AW TR (P <0.01), RIET;
H E A A CGRP Y 2 320k 1E # 4K F
(P>0.05), SPHMZ5MY, Wik2,
4.3 KON 5 2R 200 4 Sk AL A K R T fo f
% PAG ¥ CGRP. CRLR. RCP. RAMPI % W #.i%
% CRREE AL, BRI P S KNIE
Hhii 4 ik — 2 iE 4T RT-PCR 43 Hr CGRP J A7 4
RS> CRLR . RCP, RAMPI {J3EH ik, S51E
WAL, BRI KT fefiti. PAG N CGRP 3Rik
B2 F (¥R P<0.05), Mg Thfla kKIS T
Jo, SEEREMI, HAHRRT i, PAG b
CGRP FiA W E T (A 9H P <0.01, P<0.05),
HIEWHAML, BRI it RCP Kk i
(P<0.05), PAG § CRLR F#4 (P <0.05), RCP
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K2 ARME. FTEMK PAG f1 CGRP KE (x =5,
n=6)
Levels of CGRP in plasma, hypothalamus and
PAG of rats (xxs, n=6)

Tab. 2

CGRP/(pg-mL~")

20 5] - —
i) T Fe PAG
IEH A 9.00+1.39  30.07 £2.18 25.44 +3.14
AR 21.94 £2.43* 37.78 £3.75™ 35.16 £3.45*

FINE ARG 13.85 £2. 76" 34.70 £0.85% 31.59 £2.95
FINE I HpFEA  9.53 £1.97"  31.24 £0. 87" 27.96 +3. 25"
FINE T EFHEA  9.87 +1.81%  32.44 £0.79" 27.06 +3.01*
FH 1 24 75 bR 2 9.51 +1.35" 30.62 +0.69% 26.49 +2. 18%

T SEFALE,™ P<0.01; 5HE 4 LE,*P <0.05,
#p<0.01

T (P<0.05), T i &z PAG 1 RAMPI Jg W]
WA, BrhRlmERINE LR, SEEAZML,
T EHBNN RCP, PAG 4 CRLR ¥ T (P <
0.05), PAG N RCP B3 i (P <0.05), T
fiti % PAG h RAMPI JCPH 248 (P >0.05), MW,
3,
5 it

TSk -5 0600 . AR B T Ak, RE K
VR Sk IR 3G N 1T 53 A1 2 g i i XU, [ Bt
SIERUEE R A SR, CE W TAES2E, Xt
L@k SRR T E A K B
BB SO 7/ ey o e S AT | S L S

TE: SRR, " P <0.05; SHMA K, P<0.05,%P <0.01
B3 aFEXINZAHARTER. PAG 1 CGRP, CRLR, RCP 1 RAMPI mRNA FiAMIEN (X s, n=6)
Fig.3 Effects of middle-dose DCXD on mRNA expressions of CGRP, CRLR, RCP, RAMPI in hypothalamus and
PAG of rats (x +s, n=6)

REG . RMBUR 2GS, (HIEIX LY AT 52 5%
HARRE S AR, L 25U 2 e D Sk e A A
e, SRRV A RIS m . Hit, &
I R _EAT SR 5 2B R 25 W 04t B

DS 9 A AL o AN A, = SR 28148 &R
GEA T BRI SAE AT P AR ST D K TR A
Ve R EEAE . i Sk A mr, =S 2e-
BRI, 2R SR B RZIK
RO, B EOAR e g, K 8 B R AR T,
CGRP, PWyfit, 4ifHAEJKSF, CORP T2l =X Af
ST = XA R R, 25K
T MRIRVERAE R A A S S ed B, fE R
18

. L B SE A AE CORP 4 S PESs B AL 8,
FICHFIERIT, el kI A E R RTSR I B, Bt
AN e A A T R BT L K i DX sl S 2 1 R
[y, CGRP i S 1M & 4 5 1 AE K 40 g Jid 5,
E— LD AR 2RI AR 5 0TS A A, fil
K RAEH BN 5 CGRP BRI N, 2 F 5
NO'™ | A 25 R (BDNF) ™ =k
FRHR T2 (P2X3) ARG n, hn s, LA
CGRP Jy¥tim), BHMr CGRP 5 3Z 445G M ik 2 1
BI7 B3R O Sk 9 19 J7 15 © 28 A B 1Y 25 WD 0 R
[, HETC A ZF CGRP SZ K55 s se B Hi ik
A NG R B B, U1 olcegepant | telcagepan’[[m .



2018 4E 1 A
F40% A1

TR %

Chinese Traditional Patent Medicine

January 2018
Vol. 40 No. 1

LY2951742'") | rimegepant''® %

FINEFETERX 7R (CEWS), H)l
B ORIRER, JNEATRURR, KRG MR, H
BT ISR S Mrh 255 ) . AR Z A4S
SRFIT ) RIBREEAR B L + 1] 25 B R B
P IR BE iR S-HT A FH R0 BE ¥ 100487 PN B2 240 P 4605 3
W VE YR, VLA KR SR BGRA I 2
PSP BCRR A J= K) N  IRY7 I ST i B il . 7
i3 O N | =W R =Y g (T DS LRt 7/ J5ie - St B oy
THREC, Al bprgy, RN AR B R s
£, BT RINE BN A5y, HREFEIR RN,
ST NS AZGRRRA 25 4 ¢ 1 BefLAs 28R
E7 RN Ay 2 AR, T 3 e R 1 Bk Sk
RAEIA AN 7 4 105 B SR 1 FH N T 2 i S I i
Mo HE—LWBFR LR BIR, BTSSR H bk
BLE, KRB N fl 2 R A K B ik CGRP, I 375
T Fe Bk K ik oK 8 R B CGRP K SE F T,
CGRP fEH F 1 8 BE 5 | 2 1 5 ok A0 b 28 0 M R
SE, R = XAhamnEE Gk, B2 FRfERE
126 1) F i RN R BT 7 AR AR R, A O Sk O 1R R
fEo A, . SRl R T 300 41 47 REfg
MREE R RS . el i 5K & Bk ot
HR) CGRP 7K, 5me H Gk

i — K H RT-PCR 5255, /AT iER 41, Bl
2. PHMEZS A5 R E RN 4153 h 7 & 41 CGRP
KILAZARA W 53 CRLR . RCP . RAMPI ()[R 3R
ko SEEREEIR NN, SRIRAMLL, KIS RN
oy e W T N . PAG N CGRP,
CRLR mRNA fj3Rik, AIRE/ZiE L T 4 CGRP B [K
FEIRVE IR B Rk, 3K B R Sk B9 7R H
7E CGRP ZAK R Wi 43, CRLR 5 RAMP1 %%
GIEA RN T CGRP BfEH, RAMPL 1) E2AEH]
JEWEH AL CRLR FIAE N —Fh o FAEARE B, %
CRLR #4iz Z g I, 4 CGRP 5z k455 )5,
CGRP Fr#ffa iM% 2l i W R {1k CRLR &8 1 A 21
Wi, $235 RCP ik CGRP Z K715 S 1538,
98, RAMP1 5 CRLR (y4HiA 1:1, 1:2
RN LG, FTHEYE A% T CRLR 34 in %+ CGRP [
Jok A, T il 235 RAMPL £ B34 fin CGRP 1y i
A HIE WAL, BRI T ik & PAG
RAMPI F)ER FR A1, CRLR HAf4 g A
AEMATE CGRP (R 2 ; RCP A ZEIAI4 N, nf e
I CGRP 524K 255 5 5 Bk — DA%, (A%
YERAMIFE . Rl HETER BT il A2 PAG il [X.

o, RNy 00 20 4y 32 2438 o J /> CGRP iy 4=
BCSRERT, EI R IR RAE . TR e
K GEFRAEIR H M T 0 Sk I8 & A

PAG J2 fy 4 Z8 75 v fiki 5 7K 787 T Bl ol 4 200 A4
BRI S, 2 AR S R R PR, DR
W b = e fidi. PAG NAFAE CGRP [HME#H 25T M
CGRP Zik, #4255 F /i, PAG # CGRP mRNA
T, M. F . PAG Hh CGRP 7K T R,
FEA R 5 7] e Sl 1 /> CGRP Ay A= Al K B il
TR 5 515 PRGBS, Xk e
W, SR AR AR BT Bl e-fos FE IR 2 ik 18
i, e SR & AR T SRS, S5 A
Fio AAMHIIFR R, K J7 ] LU & R Bk
L1 5-HT By K, i 5-HT,, 32 1k 3% ik 1
Y S-HT SRR T, T LU 5K 4 5 A 30 ik
Wi, Wl CGRP i J Bl (] BR A R, DA T ik
PR M SRR RN T R AE S, X AT RR R R E
J5 8O 20 53 T Sk g AR VR RIALE 2 — o Bt
HEI, K T %500 4H 4 T A 2 38 i 98 5 i
CGRP . 5-HT K7k~ Z& it M 9 A A

S 3Lk
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