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Abstract: Objective Owing to fibrinogen dosage, this study is to develop a method for the bioassay of anti-gel bioactivity of
Chuanxiong Rhizoma in vitro, and evaluate the antithrombotic effect of Chuanxiong Rhizoma and its related Chinese patent medicines.
Methods Chuanxiong Rhizoma powder was extracted in ethanol and water, respectively. The mixed extract was used as sample to
quantify the level of fibrinogen when the stable fibrin gel was formed in vitro. The fibrinogen dosage was chosen as biomarker for
anti-gel bioactivity. Sodium ferulate was chosen as reference. The anti-gel bioactivity of Chuanxiong Rhizoma was calculated according
to the direct measurement belong to the bioassay statistical method in the Chinese Pharmacopoeia 2015 (Vol. 4). Moreover, the amounts
of anti-gel bioactivity were quantified in nine Chuanxiong Rhizoma samples including Chuanxiong Rhizoma raw materials, decoction
pieces, and related Chinese patent medicines to evaluate the applicability for this developed method. Results Both sodium ferulate and
the extract of Chuanxiong Rhizoma showed significant anti-gel bioactivity (P < 0.01). The RSD for the amounts of anti-gel bioactivity
was 4.00% (n = 6) in six replicated tests with the confidence limit rate of 7.82% (n = 6). The amounts of anti-gel bioactivity were
significant difference among the various types of Chuanxiong Rhizoma samples, i.e. 0.72—1.14 U/g for five Chuanxiong Rhizoma raw
materials, 0.68 and 1.32 U/g for Chuanxiong Rhizoma decoction pieces and processed slice with yellow wine, 2.56 and 2.51 U/g for

Tongmai Granules and Xuefu Zhuyu Tablets. Conclusion The developed method can accurately quantify the level of anti-gel
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bioactivity in Chuanxiong Rhizoma raw materials, decoction pieces and related Chinese patent medicines to assess their

antithrombotic effect.
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Table 1 Source of Chuanxiong Rhizome and related Chinese patent medicines
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Table 2  Anti-gel bioactivity of Chuanxiong Rhizome and related Chinese patent medicine (n = 2)
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"P<0.05 "P<0.01 vs traditional Chinese medicine samples



472 ¥

Chinese Traditional and Herbal Drugs 3 51% 23] 202041 A

2.8 JIISHEIUERIEMERNE BN FRE

PR (R EZG ) 2015 FRRAEYIR 2 itk
B VRN, AT RS PR AN AT AT PR 2 0 45 R
FIWr o 58 SRR TP ERER A A 9 1 ANTE T AL
(Ws AHTH A 1 Ulg, brsE )& S sl b szl
IPLEEIETE (R 2). BN M (B $2HL
I EF4EEE A JEFIEARN BS2000 G0ttt
THE N 250 FAR 7 38 B e 5 Fe 3 2 1) A ) R
W, FIETAA ST BN MBI Bt
(I o

JNE 54 CBRAR ) BRI PE I AE 25t = SR U
HEMIRN X 25K (BRI SREUARERE
29 ERUEMEEMNEN G EAFEIE
29.1 HEEMMELE B SIS, FREL6 4,
S a4 CEERUKIRIUS, 2 S35 B P RS
PE, TFEEMREE, FARIEIR I P N5 K
&, MFENESFEmNPUERIETE. SRKH, Hit
BRI AT AT A5 PR RSD {H 354 4.00% il
7.82%, ¥I/NT 10%.
292 HIEWENHEEE N THEREVHEER
e N5 Pt e vd ik a4 3l e 7
S INEZHR 2 FE R R 2 Fes )1 1 A pk
ZIRIPUEE IS, RO RS EENE 2 IR, THE 2
By AT RE BB TR P )35 . 5K, 9
it B2 4 2 1 5 7)o 5 e SPSS Gt
SN, BIFFE RN DUt RIE T AL B A i
# (MAD) 181 0.02%~0.68% (£ 2). iX 3 JFf
i 3 PUEE G YE,  JF HPTEE R I 2 R ROK .
2544 5 vl 25 TR0 8 3 1 A G S 3 1 22 S
(P<0.01), & 5 s 2 e s 14 2 2
PEZE R (P<<0.05). REIARTVET TN 24
RO B Fe b 2T R v 1 1 s B R
2.10 IUERRUEMEEMNE AR FHLL

BT pH RS2 M 5% I B 1 v v, R S
Wit 1) B pH AE 2 5 el g 5 JE A 1 L B RS DA R
Wi 5 IR R G, AT BEARBG 5 IR I 45 B e T o
TG M) pHL BV 12 428 1) 75 458 I Bl 7% M S 5 )
SRR, IR, H T K R T S 2T 4 R e
IR S AR e . Rk, ARFRHEEE T TES
PRI pH B AN K B 18] 5 ]2 Rt e (1) AH O
2.10.1 SR pH (AMIESE  ERERR SR 2 B
N, Rtk pH fH 7.2 7.3\ 7.4, 7.45 F1 7.5
LRI E OB HRAS - R IIE 6 K. 45 k0T,

2 pH A 7.2 7.3 745 F1 7.5 i, SO R4
AR AR E R R pH {Hy 7.4 I, SRERAH
AERTE AL T R AR o A DR IE F LA P % 12 2 S
AR, o TAEZ R pH (N 7.4,
2.10.2 JKIBHFEME S £ 2 mL SOE Y, N
AN TAEGEPPE 20 uL, B S N 75 pL 2F 488 1 5t
T, IO\ 20 uL BEMEEET, FriRAl, oF
BB 37 CARGwH s 70701 20 4. 6. 8. 9,
10 min J5 B B0, WEERTEN. EE0NE
6 K. SEREW, Kt 2. 4. 6. 8 min 5, LI
IR AT ke g B 47K IS (] 91 10 min
Jo . SEIRAH AR A E Y AR B B . NEETT 9 min
T RGSE I () 5 p, WS 10 min R [ B 1)
KIS A] o

2.10.3  PrAERE O R R RE BT R )
A B2 —, R HPUEEZ) . (2R
TER A AR AR T HAR L 2R 2800 S B 2R
ol th B B AL Y, I ALK R AR
PERRUT o WS 36 00T B R B A1 Sy e g P I IR ) BT 42k
2y, B ) E RS 1 .

2.10.4 £ 4E R [ DR i B M s S AT U 7R B 1) ik
B R AR 4R H BRI 204 254 30, 40, 50,
60 75, 100 pL T 2 mL &.0EH, 2500 20 pL
B, FRIRAE, SCRUON 37 C/KiBHA
B, 10 min JEHUH B0, MEERRIEGL. CLEIE
B0 B IN IR HL G TR TS T R TE AR E BRI
FIWTRE . EE K 6 K. SRR, HLF4EEA
JREINNE KT 25 uL i, S SLIGA w7 —
TEEPRER; MR HIMANEKRT 75 uL i, &
BRI RS E .« PRI, R4 4 B (1 R I VR I U6 N
NN 75 uL, FRRIEHN 25 pL #4755 .

2.10.5 I EEHU B A AP e R i 1 I K
(%82 T A ERG S I B 2%,
NT BRSNS IR . AT AR BRI TS
BOCEMEAM), NHEFEEARAE, BIKR
A, AT TR )1 E B EC e M R I e
1717 %5 LIS SERA AL, 405 5E 2. 3.
4. 5. 6 Ko B MBI G GRE
B, I RECN 2~6 KB, IS TREUIPTEE R
YRR 43 A 1.844 1.90 1.92. 194, 1.97 U/g,
HATEIRFE BN 51.08%- 19.78%- 12.69%- 9.42%
A1 8.09%. HH T 1T {5 PR 28 5 Bl 7 v PR 85 B AR 8
PE; AIERRERER/N, RS ML, — M4



)

Chinese Traditional and Herbal Drugs

HE51% F2H 2020551 A “473 .

Yok s BRI 22 VG B (R AT IR 2D Sy + 15%.
AHEFCME 4 XA LRI ATAE BRES N T 15%. #5011
SHREY (PR PUBERTEE R E UL RE 4
LA E RIVAT6 A2 26 A

3 g
JE s AR 2, HAsier e s R e et

PR B e L PR A T DA e i LA S T R £

HUMARAER o ASHIE 7T LA I B2 4k 2 1 SRR S S

Hh £ 4 2 R R S TR P BTN TR AT

IO A RSN E AR, g by T BUR U e R

JREUE I PRI 5 2% 1, RS T S B E 1 S B s

PERI T30 2T IR R BT (5, I 5E 45 R s o

v, EIUPELE, PTAERRINE ) E TR .
WX 5 OIS 2 2 RS0 2 Fhd

NS R PR RS2 B i PR B I35 1 1 2 B e, A T

B B HUBE S PEAN R, W AT IR AT T %5 24

M~ AR R )55 o RS 24 B 0 I i A2 ) 5 M

€, VPO BT ARAE F, 57353 A 7% D R4 ) 2 58

H &,

SE R

[1] PEZ# [S]. —#6. 2015.

[2] SKERE. ImAKRF LY (M) B BRI R,
2014.

[3] Chen Z J, Zhang C, Gao F, et al. A systematic review on
the rhizome
(Chuanxiong) [J]. Food Chem Toxicol, 2018, 119:
309-325.

[4] FrRAD, % B K, & BARZ 4 HPLC €&
IIMTEAE ) ES B PR RIS [7]. 2557244, 2015,
50(6): 749-754.

[51 H B, E#EE, MY, & W2 HERRE )
AP PR E R SR ()] ATk

of  Ligusticum  chuanxiong  Hort.

(6]

[10]

[11]

[12]

[13]

£, 2014, 34(5): 848-854.

Zhang X L, Liu L F, Zhu L Y, et al. A high performance
liquid chromatography fingerprinting and ultra high
performance liquid chromatography coupled with
quadrupole time-of-flight mass spectrometry chemical
profiling approach to rapidly find characteristic chemical
markers for quality evaluation of dispensing granules, a
case study on Chuanxiong Rhizoma [J]. J Pharm Biomed
Anal, 2014, 88(4): 391-400.

He Y F, Li Q, Bi K S. Simultaneous determination of six
active components by a single standard to determine
multi-components combined with fingerprint analysis for
the quality control of Rhizoma Chuanxiong [J]. J Sep Sci,
2015, 38(7): 1090-1099.

Lei W, Li L Z, Wang H S, et al. Study on the influence of
oxidative stress on the fibrillization of fibrinogen [J].
Biochem J, 2016, 473: 4373-4384.

Fraser L, Macrae M M. Domingues A C, et al. The
(Patho) physiology of Fibrinogen y’ [J]. Semin Thromb
Hemost, 2016, 42: 344-355.

EIRF. AR W b ] Ok R SN A (7], e
M 224 &, 2005, 15(2): 304-318.

Medved L, Weisel
nomenclature on fibrinogen and fibrin [J]. J Thromb
Haemost, 2009, 7(2): 355-359.

Wian, £ B IR 05 w2 KA 0 T
[J. DY) T 2B 224k, 2004, 17(3): 147-150

AEEEE, RIS, AL, & ST pH EFSEE LG
I 1a) 0 5 ) 2 A (0] SEHBEEUR A&, 2014, 2103):
292-298.

PR o] R IR P Py MY ) R R AN T /N B e AL ST 1]
S [J]. T E B4R, 2013, 11(19): 485-486.
H/NRL G BCREAEYE (M) JEat ANRPEAH
JiAt, 2018.

J W. Recommendations for



