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Simultaneous determination on absolute bioavailability of preparation of
Chuanxiong Radix components in rats by method of AUAWC and HPLC

LAI Hong-qiang, HU Yue, LI Xiao-dong
College of Pharmacy, Fujian University of Traditional Chinese Medicine, Fuzhou 350122, China

Abstract: Objective The absolute bioavailability of the preparation of Chuanxiong Radix components in rats was simultaneously
studied by two methods of area under absorbance-wavelength curve (AUAWC) and high performance liquid chromatography (HPLC),
which would confirm the feasibility that AUAWC could be used to determine the absolute bioavailability of components of Chinese
materia medica (CMM). Methods Based on the random two-way cross-over design, 60 SD rats were given the injection of
Chuanxiong Radix components by iv and the same amount of drug suspension of the tablet of Chuanxiong Radix components by ig,
respectively. Blood samples were collected at various time points after the administration. Plasma concentration of the total
components, sodium ferulate, and ligustrazine hydrochloride of the two preparations of Chuanxiong Radix components in rats was
measured by AUAWC combined with HPLC. Pharmacokinetic parameters and absolute bioavailability were calculated by DAS 2.0
program and the data obtained by the two methods were compared. Results After ig administration, AUC,_,, of total components
was (77.218 + 13.492) mg-min/L by AUAWC and AUC,_, of total component was (169.775 + 18.252) mg-min/L for iv injection.
The absolute bioavailability of tablet of ligustrazine hydrochloride were (69.134 + 4.853) and (16.422 + 2.584) mg-min/L, respectively
by HPLC. As for iv injection, AUC_,, of sodium ferulate and ligustrazine hydrochloride were (155.244 + 28.994) and (36.754 + 6.645)
mg-min/L, respectively. The absolute bioavailabilities of ig administration were 44.53% and 44.68%, respectively. The data obtained
by AUAWC were similar to by HPLC. Conclusion The method of AUAWC can be used to determine the absolute bioavailability on
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the mixed drugs in the tablet of Chuanxiong Radix components, which will be helpful to solve the problem that the total and individual

drugs of the preparation can be coanalyzed together under the combination method of HPLC. It will provide better enlightenment to

study the absolute bioavailability of the mixed drugs from Western compound chemicals or complex components in CMM.
Key words: tablet of Chuanxiong Radix components; AUAWC; HPLC; absolute bioavailability; sodium ferulate; ligustrazine hydrochloride

)N Chuanxiong Radix } 4= TEFH(Umbelliferae )
i )IES Ligusticum chuanxiong Hort. )T AR 2%,
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BB R RS ) s i 6 2Ll E
g2 SRR L) D .

1.2 iR%h

TP BEE (HES 110773-201012, &4y
$799.6%) IR E W ('S 110817-200305, Ji
TP 83.9%), HE i 2 R E AR )14
S (BE 3 mg. 2 mL, SZ5YIREIKREEN
1.5 mg/mL, JLATEER N =k %l 1.0 mg/mL,
IR ISR R R 0.5 mg/mL, & EE 2k
S 2GRS s A, fis 2014101705 )14
g (B 021 g, B & PERN 100 mg. &R
P2 115505 50 mg, A S 24 K2 v 2 1R S 6 =
Hifil, #5 20140929); HEE (R & E80 AR
AFEWAT] T, @i, HAKRY k- Hr 4l
1.3 zh4)

TS AR SD KR, AR (2504+10)
g, I v LR S A B BT AT A e i, VRTHE
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W& & 1) )15 A it EE 5], H 0.9% U408
IR R, U Y IR 1.5 mg/mL
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WORHL 30 K, Z2hiidk e 12h, ABUK. H
H 3 UK ig 0.9% SN 15 mg/kg 5 5 min
KA, HlER A 27 KK ig NS0 A
TR (FIBEIREN 10 mg/kg. ThiR )1 =W 5 mg/kg),
AT 2505 54 100 200 304 60 90, 120, 180,
240 min ARFER ML 2.5 mL, BEANMRR) A3 UK, 4
1f.LL EDTA-2Na $i#t, 7.8 3 800 r/min 25.» 10 min,
WH BV, AR, —20 CIRAER .
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FHORE 30 K, 4250iZE & 12h, HHBTOK.

Horpr 3 HORBUR v 0.9% % AL B S 15 mg/kg J5 5
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min SR, &AM Ha 27 KRR iv )
EAY SR (FIBEEREN 10 mg/kg. THIR )1 ZWE S
mg/kg), Al T4 25)E 5. 105 20, 30, 60, 90.
120, 180+ 240 min ilEARAER I 2.5 mL, &AM
If] A 3 HUOK R, 41fit Ll EDTA-2Na $i#E, 7250 3 800
r/min Z0 10 min, WE BVEWINLIE, —20 CLRAF
%H

2 FIEVE G iv A 254Ul ig A AR A X S,
2y, HHT 2 FIMSER .
2.4 AUAWC JENE 437 A E
2.4.1 AT RS AR ISR ORGSR e 2R
TR 1.51 mg KPR WX U 0.76 mg, 25
mL SR, MRS e BRI, A, R
1R TR E 2 90.8 pg/mL fTR 20 IR A 45V
FH BB BERR RS, A TR A 245 ) o St VR 3 0 3l A
36.32. 27.24. 18.16. 9.08. 4.54. 0.908 pg/mL ¥
RGNV AR HE T
242 JikLErE BOKRA B 0.4 mL, IIA
FA i 3.6 mL, Y% JiE 2 min Ji5, 3 800 r/min 55.[» 10 min,
FCER A0 W RV, RS AIE N 2 L,
HEAT 200~600 nm 43 KFAHE, R KRS A il
AT s 23 PR — o o A PRV 5 0 HRE
MBI R b, RVEERAE, S A
RN RO IR A K s B2 RO R 28 25 I
SRR, [FREERAE, AR, 4R
KW, 200~400 nm Ff 5 Il LGS R oG
HZR LA KAE 320~340 nm JTCEAMK
WO, o ik ZE(E AT A B A i 2R BT
243 SMEXFRFER POKRAAMIE 0.4 mL,
N R HTR A5 B H A 3.6 mL, % JiE 2 min J5, 3 800
r/min {Z5/0 10 min, B 5 A0 HE S 128 E IR
it 0 B R BTV B2 )l 32.688 . 24.516.
16.344, 8.172. 4.086. 0.817 2 pg/mL. F%4 M2 4h-
AL 00 E R, LB A A 2 L, #-4T 200~
600 nm = KA1, Origin 8.0 AT E WG -1
K& NI f (AUAWC)D. [RIsF,  BUOK R4S (A I
%04 mL, IIAFEE 3.6 mL, & AUAWGC,, il
520 B W B T B C AAUAWC = AUAWC, —
AUAWGC,), LIRG W) a ik B ER (XD,
AAUAWC APk (Y), 2lbrrEdhg:, 53hA
JFE Y=6.268 6 X+1.665 8 (r=0.999 7), {REZY
YR CERIK FEAE 0.817 2~32.688 png/mL 2k M6 R [
U, K E LA 1.
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Fig.1 Scanning spectrum of mixed reference substances

244 FEEEHELE IR, Ty &3 ORI
(0.817 2. 8.172. 32.688 pg/mL) VA 5L 12
I ILHRRE S, BN BT BE AT 4% 5 4, 4%92.4.37
WUNEAE, BAFERIDE 1 IR AUAWC, T
I ANTAEHAER, WHEHRRSE, BEAYH
WS 2 1 RSD 230514 9.85%- 1.82%. 0.32%.
2.4.5  FEEUHSCERFI LRI ISR, T &
3 FREWRY (0.817 2. 8.172. 32.688 ug/mL) 1]
TR A A LR AR, 2] “2.437 TR
B, DEFEMIZ5Y) AUAWC, I5HIN Rk
JEE 0T Lt P e 42 D0 (1) AUAWC A LE, THEE
FER PR, B TR BEPATAL S 4y, 45
AR 3 BT IR BERE S SRR ) S
H 85.70% (RSD 9.85%). 93.48% (RSD 1.82%)-
90.00% (RSD 0.32%) . # LA EA&ANFE Al 151K 254
AUAWC AN 7 RV ik, B e
TR 5 S B T R P 1 AR R R ik e, g5 IR
G s 3 ISR IR BEAT: il 1) v BRI R 43 i Ry
90.44% (RSD 13.39%). 108.36% (RSD 1.87%)-
99.47% (RSD 0.33%).

2.4.6  MLZ5ARPEMIE 25 K IRAG (10 M0 I A i 4 B
“2.4.27 TUNHERAE, FESI0CEBKHER LE 2. 8
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Fig. 2 Scanning spectrum of blank plasma (a) and plasma

obtained at 5 (b) and 30 (c) min after administration
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I Origin 8.0 AL I H A MR igy iv
U T35 5 A [ B 1] K B 2R 5 7] AUAWC [
PHME. ARINE 1. HBIELRRENS HhR) S R E
h— AN, AR EEARZIY) . AR TR] 2SR N 254
(1) AAUAWC 435l NbrdE iz gty firh, 3K
P35 B[R] 2 K PR A AR 25 ) i S, DA
29 TR IR O AR, B TR RS AR bR, 28 2-
gk, WK 3.

247 HHPESHOIE R DAS 2.0 AF, BUBS

TETARVETH B 2 Bl )1 38 i 24 9 2 - i 2 TR
(AUC,, M1 AUC) M, G LE 2.

BRI IBNETHE TS K ig 1 iv 252510
AUCEARN T FI A X5 )1 455 78 K R AK
Wkt BRI () U8

F=[(AUC..,)ig X Di,)/[(AUCy..,) iy X Djg]

Dy, Bl Dig 53510 iv Hl ig 45 257 &

SRR, NMEHAN RS F A

45.48%

Fz1 JISHSHIF ig # iv 825 F KR MK AUAWC (X s, n=6)
Table 1 AUAWC in plasma of rats after ig and iv administration of preparation of Chuanxiong Radix components( X *s, n = 6)

. 1g v
t/min AUAWC(C, AAUAWC AUAWC, AAUAWC
71.27+3.29 — 73.78 +0.46 —
80.90+1.69 9.63+1.69 113.64+4.52 39.86+4.52
10 83.13+0.71 11.86+0.71 94.98+1.90 21.20+1.90
20 81.17+2.85 9.90+2.85 91.771+2.99 17.994+2.99
30 77.44+3.30 6.171+3.30 88.00+3.44 14.224+3.44
60 76.4910.41 5.224+0.41 78.58+0.27 4.80+0.27
90 73.4940.11 2.2240.11 77.71+0.21 3.93+0.21
120 69.191+3.32 0 70.93+1.07 0
180 64.631+1.61 0 72.24+1.08 0
240 64.14+1.43 0 69.27+2.81 0
T s 2.5 HPLC 3 ELe 3 M F
—; oL —ig 250 JRERT IR AOR IO  ORS 5 BRI B R
g X 8.50 mg ERIR )15 WX RE T 5.93 mg, 25
B mL BT, PRI AR, R,
| BB AR R TR 2 B 340, 237
ug/mL (FIVEL R T A A A TR AR, 19
T e o o oo ] B P / A P |5 W LR 5 93 il by 136/94.8
t/min

3 KRR AHEEAYMIAIRE-IFE /ML (X Ls,n=6)
Fig.3 Concentration-time curves of total drugs in plasma of
rats (X £, n=6)

x2 JIZBELSHF ig 5 iv AHEBABYHAHNZSH
(X*£s,n=6)

Table 2 Pharmacokinetic parameters of mixed drugs after
ig and iv administration of preparation of Chuanxiong

Radix components (X X5, n=6)

S AT ig 452 ivehey

AUC,, mgminL™" 62.847+ 4842 156.997+10.556
AUCy.,, mgmin-L™" 77.218+13.492 169.775+18.252

54.4/37.9.21.8/15.2.8.70/6.07.3.48/2.43.1.39/0.971 .
0.557/0.388. 0.223/0.155. 0.089 1/0.062 1 pug/mL ¥
TR R I

252 (M AEFEH Vision HT Cig (250 mm X
4.6 mm, 5pm); FUBLRR 5 ER1R )1 =5 LI RE-0.5%
BEI KT (28 0 72) SgdsiAt 20, B s il
WK 322 nm, R NEBRENPE KA 296 nm,
PRV 1.0 mL/min; #3330 °C; HEAEHE 30 uL.
253 MRAESTIALE  HUZEAE S 100 uL & 1.5
mL HIEIRL O, IIANFEE 200 pL, % 5E 2 min
Y847, 17 000 r/min 250 10 min, H_E3EW4E 4 HPLC
L IUAE & o
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254 JiiELEMEFES BORKRAE MK 100 uL,
% “2.5.27 M “2.5.37 TR, SRAFR RS K
() C T Pl 5 Sl — 2 o R B8 T VR A5 ) L A
I A, FEEAE, 375 F R A%

A-l B-1

SR P v 1 s OS2 A OK B & 2 i AU 0 I A
dho [FEERAE, EIEE, WK 4. SRR IIRN
Ifi S5 1 AR SO TR B IR L R IR )1 S R
RII5E -

Pl 312 el B 7

A-IT B-II

IR E W

10 15 20 0 5 10 15 20
t/min

[-322 nm  11-296 nm

4 TAMRK A). TEOE+HESHRM (B) MEHFMRFR (C) HPLC BiLE
Fig. 4 HPLC of blank plasma (A), blank plasma spiked with mixed reference substances (B), and plasma sample of rats after

administration (C)

255 AMERHRFEL BUKRA MK 100 ul, N
AN ()5 A P58 VR 50 BRI 200 pL, FCHNan
VT AR B T B B PR/ R IR 1| 5 W I 2R o

90.7/63.2+ 36.3/25.3 14.5/10.1. 5.80/4.04. 2.32/1.62.
0.928/0.647. 0.371/0.259. 0.149/0.104. 0.059 4/0.041 4
pg/ml. 4% “2.527 TR A, sk igEl. DUk
FESL PRI AR N RARRR (X0, TR AL
br (D AR, KA B IR TTRERIAHSC R 3L, B
BIR Y=147 126 X—41 291 (»=0.999 9), 7£ 0.059 4~
90.7 pg/mL FEMTA 2 I REFRIZLMERR; IR
IR Y="73 946 X+8 923.8(+=0.999 9), 7F 0.041 4~
63.2 pg/mL FHUEE AR I R AP MEOC R .

2.5.6 FEEEHEE BUSAME, AT
WU, T BT BRIR / Sh R )1 5 AIS vy i 3 RS
WPE (0.371/0.259. 2.32/1.62 14.5/10.1 pg/mL) [
MHEFE S, B FUEIRE AT S 4y, 1% “2.5.3”

TR, JEREDNE , D F P ORS 35 BEF0 H [R)RS 2 B2
SEOUIG P 3 RS BB BRI L ARG
FIH Bk %% RSD 20514 0.09%. 0.53%-. 1.13%
F13.62% 1.48%- 1.03%; #hR )1 55 W) H PR %

JEE R H ADRE % B2 RSD 43 5124 0.80%- 0.48%- 4.95%
F15.52%+ 1.53%- 1.17%.

2.5.7  FRMENSCRA G IERICR IR, P
3 FUREIKE (0.371/0.259. 2.32/1.62. 14.5/10.1
pg/mL) MLRAE G, 58 “2.5.37 WM AR, i@
FEMIE , W05 & o3 BV TR, JF S AH N BT s e
Xof L Y 5 AR DA (e TR AR AT B, b SRR i
I B, A BRI AT S O, &5 BRI,
LR 3 TR A R KT B R P SR X R W 3 i)
h 113.24% (RSD 3.65%) 98.42% (RSD 3.65%)
109.95% (RSD 8.57%), MR )I| =R HHEE AR
435 K 104.83% (RSD 1.68%). 106.22% (RSD
3.79%). 123.01% (RSD 15.34%). ¥ LL E&AFES
DA Ve [ ARELARN DA T R SRR B, Tk
5SS bR BERT EUAE RD A ik bl R, g5 5041,

3 BT R R B B R ) 7 vk R g3l Ay
105.36% (RSD 3.58%). 109.59% (RSD 1.67%)-

95.05% (RSD 4.39%), RER N1 772 RIeR 4
54 99.60% (RSD 0.80%)+ 100.05% (RSD 0.48%)
110.00% (RSD 4.95%).
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258 HEmECrEFE S IR, . m 3 Rl E
WREEIRE S, T2 “2.537 I N, T%0 Rk
H3d, BRWHC—EEERIE 1K, HEIHE3d
A, 2R, . w3 FhOTUR IR BRI
RSD 7354 1.32%- 1.59%. 0.49%, #hi)I=5HE11
RSD 7054 4.06% 1.45%. 1.18%.

2.5.9 IMZARBEINE SR RS 2O UL B
BRI B3R LA 1.298 8, RIS 381K bl 1fin 5 m B B 1
WP, K ig A1 iv NE A5 29305 AN R 1] A5
A3 PP BT BRI A | ERIR )11 %5 e I 2494 5 - I 1] pth 2 L
5. 6,

[
T —— RN
g
a4l
2
=
=
2
=
0 : —
0 20 40 60 80 100

t/min

5 ig JISANHRERRAAEREL NS HER)I SR
MZERE-FEfZ% (X £s,n=6)

Fig. 5 Concentration-time curves of sodium ferulate and
ligustrazine hydrochloride in plasma of rats after ig

administration of Chuanxiong Radix components (X *s, n = 6)

10 |
~ —— BB RN
‘?51 8 I —— R )1 R
2o}
=
g4r
)
g2t
0 1 )
0 20 40 60 80 100
t/min

B 6 iv IIZSHESHREAREAMERENSEHER)ISE
MmZGRE-FE L (X £s,n=6)

Fig. 6 Concentration-time curves of sodium ferulate and
ligustrazine hydrochloride in plasma of rats after iv

injection of Chuanxiong Radix components (X *s,n=06)

2510 S0 E SR DAS 2.0 4, LA
BETE ALV 2 Bl 350 o 25 B 237 35 1 245 94 5 -
B2 FIIA (AUC, Al AUC).) . Hodr 2 Flfil7)
K5y AUC), Fl AUC) LABRIE HIBE V5, 4553
W 3.

SRR, NEA S PR F ol
44.53%, IRIR)IFSWEN F A 44.68%. 1 H, #7K
ig Ja B IRRAN 5 3h R )1 25 R 1K AUC )2 Al iv )5 2
I AUC . FIAILL, 2K F X
4456%, 5 AUAWC LR MKW F
(45.48%) 45K —3.

*3 ig 5iv/ISELLREMRENINBR)ISENAGHFESEH (X £5,n=6)
Table 3 Pharmacokinetics parameters of sodium ferulate and ligustrazine hydrochloride after ig and iv administration of

Chuanxiong Radix components (X Xs,n=6)

- o ig 447 iv4id
ZH A, — — — —
] 292 7 HhIR )1 E R e B R 71 HhIR )1
AUC,, mg-min-L! 61.528+5.235 15.988+2.773 149.460+ 11.514 36.448+6.664
AUC,.., mg-min-L”’ 69.134+4.853 16.422+2.584 155.244+28.994 36.75416.645
3 1he MUAHELER, &5 R, XA B 1 W1 22 a1

AR A 17 ST 50 A IR 75 20 43 bl Rk
1) AUAWC X5 25y 24 53 0.46%. JIT U125 20 4y
R, BRTBTERER AN S LR ) E R4, HoAth ) BT n]
DAANTE [& AR . ARGl 2k ek, HaeillE
B — 2 WAE AR N I 29 B, R 2 B R A
AN —Fgy, TiE b 2R AR o AR A N AR
ok 2 H e WA AR B 5 s . AR
AUAWC 3R 2 Mg 277 AB 25 AUC.. 5
HPLC 3RAGAHN 45 2577 s & 5 — 259 AUC /5

BNYEN I HEAR 2B AT A
NG, =5 B0 F UG, 530k
B8P, XA R AL E BB YR, T
THMR. SPGB E N A g, 3
A SN KA, 5 ES 7 250 1 AR
SR 4 SR ATEE N AR R () S5 25 A
5% ik
(11 W WF, RS, TR, S )R TGO AR
B 2% AR R ST [0]. 254 %3], 2014, 49(3):
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