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Research progress on chemical constituents, pharmacological effects and clinical
applications of Tianshu Capsules and prediction and analysis of its Q-Marker
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Abstract: Tianshu Capsules (K& /i) is a traditional Chinese medicine compound preparation developed from the ancient classic
recipe “Dachuanxiong Fang (K /Il E J5)”, which is composed of Chuanxiong (Chuanxiong Rhizoma) and Tianma (Gastrodiae
Rhizoma). Modern pharmacological researches indicated that it has various pharmacological effects, such as analgesia, sedation, lower
blood pressure, anti-inflammatory, as well as inhibition of platelet aggregation and thrombus formation. In clinic, Tianshu Capsules is
often used for the treatment of migraine, angioneurotic headache, cerebral infarction, tension-type headache, hypertension, blood stasis
and other diseases. Based on the review of the chemical constituents, pharmacological effects, and clinical applications of Tianshu
Capsules, its quality markers (Q-Markers) were predicted and analyzed according to the “five principles” of Q-Markers in traditional
Chinese medicine. The results suggested that gastrodin, 4-hydroxybenzyl alcohol, parishin B, ferulic acid, ligustilide, senkyunolides I,
senkyunolides H, and tetramethylpyrazine could be used as Q-Markers of Tianshu Capsules, which can provide reference for its quality
control and other research in the future.
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DR E (1 B S AT Tk s T RN
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Fig. 1 Research approach of Q-Marker of Tianshu Capsules based on “five principles”
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B4 VAJE, L HPLC-DAD NHFFLFEL, B MIA
b= - A - LR IR AT A A o 25 e e K|
BTN Ay ATIE MRS 41 AN 3R 13 AN i
B9 WL 6 4, SRR AN B2 B35 Bl
BR VE)E B I S5 RS Hy RIBRER . RIFR
TG ff B B2 T 7 AN [RIHC E 1)1 255 R K
BT AR R 5 )11 55 R 7 I 2R M Sk K SRR N 19 24530
2. Tang EPFALIKR ig BEFFFREE, 1E4k
N EZERE =M AEE, BFERKE. RIK
Hoo. ERFRE B MIEFRHRE C. Liu F099H 5K
PR ig RIKRAG, TEARMEEMZIRBRER . BRI

M EFFRF B. C. Eo

BT UL ERRTE, REFIRIEH IBTELER . )10
IETHORER . BEARNMES . BRYIH NS AL BEPR NS
RFRZE . RERE T, BRI )N E AR AL D,
G. H. I. J MIEF#&H B C. E LAY LR
BRI =P RN BN, & RS S
TR .
4.2 ETFHRSHEMRERE Q-Marker Tl
ST

SCHRFRTE )1 5w A AR R HATA)
PRI RIS A 55 2 P i sy, ol
PLER (BT RS, RIS MR BEAR I,
ARSI )1 359 )15 ) B 8oy
W, IR R Ry R S AR BN PR A O, LR
W FC B R P A il R BRI S . A AR
K. ZHEER. BERELMETRS. HPREKE K
RIRE TG ERERE RSN 2 H 3 g
e, Hdr, RIKRESERE, AHEEER,
BCEAFEE

T ULERTE, REFIRZET IR S
WA BEARNEE, MRS PSR,
AEVSEAL A ) E e, By R A G R RR 2=
RIRE 70 S LRI B R G 0 o H 3 B
PERLSY o
43 EFHD 5HY KRB XEFLE Q-Marker 7l
44

FEHEABISIR R T, “1E” 5 407 ¥
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PR ZGFIS AL ONES, 2 AREA DI RUE M.
JR B AR A B A 0T o 2548 25 4, R,
“HRME” & Q-Marker i 37 F BRI KU,

PN 22 A RAR PR R H I B0 Sk I K BB, A
T T RETF R IR0 e Sk (R g, 25 SRR I
1S A M CLABEA R 9 AEO IS A LR (LA
BRI MR ) KRR (BLRBREARE) A
[DAPRagivE S IR VA 225 N R T DS PN
Al @A Y NOS. NO. B-EP A1 CGRP & &
KIABNEIT M S VR F o 22 0y U819 245 2 38
SHETE T ORI E TR Sk I B4 o AN E R AL
i, GERKIKNNE T5 1w EEA N B KK
HIHNEE AL B EERSEEARE A B AVENE
WEE P. Q. M & 16 MLl aeidd 5 NOS.
CGRP %Z{£. TNF-a I p38 MAPK #f. N-F%-D-
RAZRIR 32 (N-methyl-D-aspartic acid receptor,
NMDA) 52445 18 MEREEH, sl 25T %
RE MR 38 BT ()7 AE, FAIRUR B = XA IR IR 2 2
X5 TS B A, IR B A
T R AR ST IS TR AR P o RS S5OV A R H 3
B S R BT, EOAS TS S R G A (Y B
R, I HPLC X #5507 A6 52 R 7 3347 % B
ST, RINE VG IT I SR 1) 32 24 OB A R R
CFRPERGEAL, &5 G R BT [ RIS ARk, Fail T
NN Ay Hy THAEANEE 4 AMREIEKE. TUE
S IOTIH [0 28 24 38 25 R0 43 1 X R R W 78 1 R BR- )1
BRI L A U8 AR AL, RIS
B, [AFREORFIR. AR, RIRER. B
B B W WS RS R v Re s T
TNF. Hi%I M %= G/H & Bl 2 (prostaglandin
endoperoxide synthase 2, PTGS2). W & 1
(endothelin 1, EDN1) ZEZMHERL, FEMIIILE P K
TIRE RIERM Bl R A RN AL B R T
IVER o« SRS TR, JIIE ) 1] 55 gg(80-821
B ZRERS, V)15 AT 184801, )11 T HIST-881,
B A A PR 1868958 AT AR (80-81.831, 57 % (89900 48
ARISTON | DEEFREIAE2, B /M FEEEES S s &ef
FFBOEAE o RERHPHIRRERDZO, RIFRH 7017,
R AR R8I HAA R, BP9, Hra 08,
PURZ 03], [ R DIARp 2 R 4751584 I o Jeounghee
SO 5T R IR R E 70 v] LA 5-HT. DA &§
PR BT KT, AR =) 5-F2m b 4/ (5-
hydroxyindole acetic acid, 5-HIAA). &5 JLASHRTE

Y T RIS A A PR ) LA b, X AT RE R
TR ISR AR F AL o

BT UL, REFRRZEFHIRIRE . RIREF
JG ERIFRTE. NI, BUERER. WCYIAPIES Al
NEWE PENIE R 25 8EE. BEAR s A AR
B. C. E, ¥JIZENE A, H. I. P. Q. M, JIIE
BENEE A B AR N REFRCZE 28RBSy, X
NZETT Q-Marker HIEBFFRAE TR 22
4.4 ETFEHEAMENXETILE Q-Marker HITR
pRsRin

Rk A F B8R, F—skd 2
TEANRIS 7 o R HE A T B FL 2 30 S b 2 47
EZES. B, 752 BB R a1k ),
ME AN T, FET 26 R iE F i i 238
JSL G e LTI R I 2\ 2 Q-Marker 10,
REFRHES, ) Z ARG ML . BRENA. 173
2%, NEAUON KRN E RANZ, FEUEHMNTIZ 5
L%, 200, )1 E S RRRER, I,
TIPS B IESE, B TR s i BE 28 SO FH
TUITEL H KSR i e sk = IR
S A 1E Sk » IR I SR IR ML A R R,
A HFJa 1 ER o )1 E - RIRA R AT L B S
o AN IR AL S TR A AR K R E L 7 s, X T
MR, N -RKER (401) 70%ZFEFREL
VIR T SR F )N E R (1 1) FNE KRR
(11 4)70% BN, it -T HFBH B e 2 fm
LU, DI -RE (12 4) ZK3RY BRI 4R B 250 R
o) f AR 1104-105] L ZEU061R Y 3R G 24 B4 5 00 0 K
75 OUE-RER 40 1) VIR I AT AE/E I #E
M RIVKE I 20 SRR TSk 48
ANEE, NIEAENEZ, WRGE R ME . e
RGELL S ST RV A SR A2 T A 21 e Sk 1
H, TRMRIENEZ, AR LA B )1 et fm sk
YRR RIS T L AT DA SO Sk e £ B X
B e AL IR,

X SFEEUOTRRE T 1 )1 & - RIRASFIFC LG (401,
12 URT 4D X HREHRA B 0L « R AR 22 FH KRR
HoLE mAIREI, 45 R RIS RFEZ 0 )1 & A
A T S0 R R A7) A, ] 2 S D R B S T BRI
LRRE R IR AR I 0 ) E SR, KRR R
AR RIRTFFICIRFERE N, $ER KBpR] GERZ M 1=
Hh B BRER [ v R T LS L RORE, T )1 AT B2
HE TR PR Z L B (I T L AR F R R TG o K R S 11081
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T REFRR R RIBRAT )N E R NSRRI B 70% OB I RIK R . RIRTE G BRI A1 38

I8 28 g Sk SR B 2R K BRUG PN 245 3 2 s e, S5 Rk
IR RR ] 2 v )1 5508 L BB AE K SR 2
WS, SERCAE FHINF ), g2 W i &2, 3G N &
A, HARR RS -RR (40 1) Brss. it
A EEFDORE T AFEFE N RRE . R
TCAEFBH 70 Sk T A5 B R B A4S P 24 30 2 R s i
CERRHUNE ONE-RMR 1 1) AN R BRI
WO FE « WRSORE FE AV BRI, I EL RT3 R Rk
TG PRI AU 58 AR o ok B

B TUL AT, R ET R A i )1 AR RRBC AT
AT DURFE IR TT 7% 0 PH 28 BUTF A _E 70 BT 80 Sk 98 (1 )
X, HPZRMIBTEER . Kk RIKET. )%
W 25 B 23 O A TT DA B0 BT 2, A R TR
JE 0.
45 BTSN REFICE Q-Marker FUN 247

VER R 254177 1) Q-Marker [ 1% B 5 5 f 7]
WiE,  HAr s RS RS HPLC J LC-MS.
GC-MS ZE 70 b2 52 77 1R o34 T I e 10l
(P EZI) 2020 FRLE RETF IR BER) 5T 842 1) B
Iy NBTERRFI R R 2=, HORET IR BEARRL (0.34 )
FIFTER & BEATHET 037 mg, RKREGEAN
KT 0.80 mg.

AR M B S5 0203 57— N 22 D1 VR R A7 R
10 MR HEAT T & &=NE, 220 nm FAEM TR AR
#. BRI B AEFRIFRE, 278 nm NAN T #A
Wl BCYIEAEE A FIFE)E AR A. HL 1, 322
nm Rl B BE PR AN 2R IR IR, 45 R R IR AT IR B b R
k3R (2.96~4.43 mg/g) [ERER (1.48~1.58 mg/g)-
FENENEE T (1.55~3.37 mg/g) NS HEE A
(0.88~1.38 mg/g). BEANEE (0.58~1.10 mg/g)-
EFIARHE B (0.11~0.35 mg/g) S KM, Al AR
BIEHREE S I FRYR G 1] 5 - KRR 2 %)

KNG 4 AT T S ENE, 4RER 4
LR AERE VO R 2Rtk o R R, S REle s H
NRFRE (4.03+0.01) mg/g. KEEHEIG (0.260+
0.001) mg/g. FIEEER (0.852+0.001) mg/g. AN
Mii (8.73£0.08) mg/g, AREFIRIEMN HLS I E F2 it
THHE . HWFFCRA HPLC BEAI K2 [H] e il s
RETRFEF R (3.44~4.85 mg/g) FIEEES (2.47~
432 mg/g). S-FEHIREMEE (2.07~2.67 mg/g) F16,7-
TRILEANEE (7.29~11.35mg/g) & RIS,
A HMEEEIZ ) HPLC X R &7 IS 1| Rk AT
EEME, MK A 282 nm, 455 ) ZEEAE 10~
50 pg/mL 2 R AP SC R, DA )15 R i 2 5 4L
N 1.88~2.12 mg/g. L dm SN TR — il 2 PR 45
4 UPLC-Q-TOF/MS Il & R AT IR FEH )15 i A
(0.25~0.33 mg/g) BEANEE (0.19~0.24 mg/g)
THRIEER (0.04~0.11 mg/g) 3 DAHEELEHKS .

BT UL, REFIREPIIRMRE . RFKE
Jo~ ELFIFRTE By ERIERTE. S50 W ERRRE . B2k
. SRR, ISR, BEANEE. 6,7- R EA
WG B ER AL T EEZRERRIE ) E N EE AL
I. H &9 mT DU T 2 B, FF6 B vl
PR o
4.6 NG

BARTEA R R U F5 5 NS 22 5 B TE Q-
Marker 7 BT 250, (HS2L5A UL R “HRM” X REF
& Q-Marker T &5 A HT AT A1, RIBRER . KAREF
JG BRI By BUEEER. BEANES. ISR AV
JIE A Hy 11X 8 Pl BEnT A2 R AT IR B &
BN MR FE 2R S A R RRAN )1 25 s 5
e, SRR BT RE, 56 2 7 oA R
W, AR R AT FEM Q-Marker, H RS E I
F 1, LA L,

*1 XEFIKER Q-Marker 52

Table 1 Information of quality markers of Tianshu Capsules

¥4 5 CAS AEXT 53 B TR
FiT88EE (ferulic acid) CioH1004 1135-24-6 194.18 =
HANEE (ligustilide) C12H1402 4431-01-0 190.24 JNE
JI|E 1% (tetramethylpyrazine ) CsHi2N2 1124-11-4 136.19 N
VENNE NES T (senkyunolides 1) C12H1604 94596-28-8 224.25 NE
)= NEE H (senkyunolides H) C12H1604 94596-27-7 224.25 k=
KMZE (gastrodin) Ci13H1507 62499-27-8 286.28 PN
KIFKE TG (4-hydroxybenzyl alcohol ) C7Hz02 623-05-2 124.14 KR
EFFRTF B (parishin B) C32H40019 174972-79-3 728.65 KIRK
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Fig. 2 Structures of Q-Marker of Tianshu Capsules

5 4k

REFIRFENEIT kIR A R TR, s
WA FEE WL R K BRI Wik SR
e8], PRI AR 207 2 T Bk Pk =k
PRES USRI 5 I S IE i A8 S50
SR IT AR, M RE, HIT RN R R
SRYEAER, T S s oA, 251 B R
AHELAR = AR 2 20000, R &F IR SEIA 1) i A4
PR ARRERAMBTELRR, b, FEERRAE N ik A7 1E
T Z MY IR RS, FTREHAE S 1E AR
TR FE )15 O ME— Q-Marker 5. [RIL, ASCHE
TAL IS SRR ISR, 2T AR N ALK,
A T AR 1 b R A, A A AL IR R,
PRV R AT IR FEIETE N Q-Marker!'20), Sy # 37 K AT it 5
SERERF IR B NTR R, X5 g E s
L A2 77 KN 5 R 4 it S A0 E.
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