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Pharmacokinetics of four constituents in Danggui Buxue Decoction in rat plasma
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ABSTRACT ; AIM To investigate the pharmacokinetics of ferulic acid, isoflavonein, formononetin and astragalo-
side A in Danggui Buxue Decoction in rat plasma. METHODS UPLC-MS/MS was adopted in the content determi-
nation of four constituents, the analysis was performed on a 30 °C thermostatic Waters BHE C ;column ( 100 mmx
2.1 mm, 1.7 pm), with the mobile phase comprising of 0. 1% formic acid-acetonitrile flowing at 0. 4 mL./min in a

gradient elution manner. Rats were given intragastric administration of drug freeze-dried powder solution, after
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which blood collection was made at different time points, then blood concentration-time curve was fitted by DAS
3. 0 software, and pharmacokinetic parameters was calculated. RESULTS Ferulic acid, isoflavonein, formonone-
tin, astragaloside A showed good linear relationships within their own ranges (r>0.995 1), whose extraction recov-
eries were 91.42% — 124.83%. These four constituents demonstrated the €, of 312.30, 799.39, 149.19,
120.46 ng/mL, T of 19.29, 21.43, 53.57, 70.71 min, ¢,, of 192.37, 173.95, 185.34, 408.77 min,
AUC,_, of 19 220.97, 111 546.04, 29 073.89, 18 401.73 pg/(L + min), and AUC,, of 20 136.85,
118 807. 61, 34 089. 10, 19 921. 64 pg/ (L - min), respectively. CONCLUSION

rate method can provide references for the clinical application and quality monitoring of Danggui Buxue Decoction.

This rapid, sensitive and accu-

KEY WORDS: Danggui Buxue Decoction; ferulic acid; isoflavonein; formononetin; astragaloside A; pharmaco-

kinetics; UPLC-MS/MS
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R, ARSCEAESCHR [6] LAl i UPLC-
MS/MS JEAFFE 5 VA4 I 17 76 K B 2% i 2540 3
1%, RzIr IR N RS
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1.1 XA L%y wEABIEERMEY NS
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2.1 H#&M Waters BEH CBiEH: (2. 1 mmx
50 mm, 1.7 wm); FE#E 30 °C; Fahtd 0. 1% H iR
(A) - (B), BEEEVEME (0~1 min, 95% A,
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Tab.1 Main MS parameters for various constituents

s MRM %4t m/z HEfLHLE/V Rl fE eV
(S 195. 03 ~88. 83 14. 00 28. 00
B B 285.22~270. 01 42.00 30. 00
TEARAE R 269. 16~197. 03 42.00 46.00
HEEH AT 785. 73 ~142. 98 14. 00 18.00
B (A7) 303.16~177. 14 36. 00 36. 00

A% 0. 332 mg/mL, FifE—20HE M 3. 32 png/mL N
PRI, FIRRRIIE T 4 CokAE IR,
2.3 #HmEE

2.3.1 MEF MGG T RE & EKE, YIHE%
5 LTHLIFREL 300 ¢, & TR, 8 fixmalik=E
IR FIRE 60 min, & TS S ieas b, &
TN 550 °C, MAE IS5 380 C T4k fi &
30 min, 8 EZMiARL i, MENARAW A, 5%
BREA 6 5K, R Bk, 535
DRI B, 5IF 2 AW, 60 C ik =
300 mL, W TH: 24 h, IS, 8% (HETHE/
HZEE) O 40.55% (121.6 g/300 g), HUHE ¥
HAGEFE RS 2 A B4, BP0 . T eab it
AL 3o, EREZL A7 AT 224 05 &b i 37
BUZRMR . BAE S BI, PUANAEEER  BREH
A3EAY IR 0.34, 0.64, 0.67, 0.113 mg/g.
2.3.2 VEBEAWH S BOEREE T E TN,
JA 80 CHUKEfE, HIMAY T 2 g/mL 25511

BRI 12.8 mg/kg, AT K 13.4 mg/kg,
HEEHHE 2.26 mg/kg) (7] o
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BT -80 CukAIRAAE N, AN 4 v, AP
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10 min, HUAE EIFWEH 25— EP B, 40 C
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Fig.1 Specific test chromatograms
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2.4.2 ZMRRFE KRS AMK 80 pL, I AFEIFEERE ML, # “2.3.4” T Jrikkb

A 42,27 WURANRI R R WS 10 wl, PAhETR
12 min, P BTELRR 1. 93 ~495. 00 ng/mlL., &
A SR 2. 22~1 135,00 ng/mlL ., AL 2. 60~
333.13 ng/mL, B EH 1T 2. 15~275.00 ng/mL 6 4~

FUSTE “2.17 TAMF N #ENE . DIRRIAGS: .
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Tab.2 Linear relationships of various constituents

)i %y B Eyiy r LML/ (ng-mL™") AR E B/ (ng-mL™")
Py 2 i Y=0.018 6X-0.048 6 0.999 4 1.93~495.00 1.93
B R Y=0.024X+0. 460 8 0.997 2 2.22~1135.00 2.22
TR R Y=0.071 7X-0.453 6 0.998 3 2.60~333.13 2.60
BT Y=0. 000 4X-0. 002 5 0.995 1 2.15~275.00 2.15
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WU IR AR B S 28 F M2 oA “2.2” TR
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J P A5 0 T AR 55 PN v 06 T AR A LRAELA R A [T 7 AR
JITAS IO Y 5 S o ST A R A (L R S A
50, NI BT e BE R 4 s H L H RS %6 B
RSD ¥I/NT11.79% , #EWHEETE 94. 41% ~110. 46% Z
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Tab.3 Results of matrix effect and extraction recovery

determination of various constituents

% AR Y/ (ng-mL™")  BETAUN/% SRR /%

TR R 5.21 105. 48 91.42
41.64 101. 19 96. 83

166. 56 74.78 124. 83

P 2L i 3.87 104. 86 100. 84
30. 94 100. 81 94.28

247. 50 102. 84 104.23

B 5 B 4.43 103.91 95.29
35.47 101. 42 93.35

567. 50 94. 04 93.41

W H AT 4.30 91. 54 107. 63
34.38 98.15 95.16

137. 50 99.61 117.93

WREIRAPRER,, AT 3 43, BB 48 e
6 h, 4 CFAZNIEREARACE 24 b, BRI 3
MBI EE, APRULER 4, NI IERE
PER AT,

R4 BRATREMHABER

Tab.4 Results of stability tests for various constituents

il FHCE 6 h

4 CF AR ICE 24 b Ve UR-R 3 M FR

oz PRRHIE/ (gl ™) S Rab% WEWE/%  RYEUERSD%  MEBOE/% | RGEIE RSD/%  MEWOE%

TEARAE R 5.21 14. 60 5.81 0.82 14.13 2.59 -2.20
41.64 1.84 0.22 5.42 5.04 10. 36 -4.07

166. 56 3.63 -2.72 6.01 -3.45 9.09 -0.41

P 24 e 3.87 6.65 -11.03 12.22 -11.67 5.49 -11. 66
30. 94 13.83 2.41 11.71 -3.99 7.11 -5.95

247.50 13.24 -9.09 4.63 -4.52 5.97 -10. 90

EEFS oy 1] 4.43 8.07 -5.40 5.00 -7.13 4.46 -14.12
35.47 7.27 -2.92 9.80 -6.20 8.81 -10.23

567. 50 3.82 -9.06 2.37 -8.04 4.85 -6.52

R 4.30 11.37 -3.68 9.48 -5.67 0.21 -0.97
34.38 8.34 -5.73 12.24 -11.42 11. 14 -8.20

137. 50 4.62 -7.72 7.98 -11.90 12.91 -9.94

2.5 HEHFHr K2 B, UREEZE R
WX ) 60 min A KB KM 25 BT BLR

W LA B2 B 20 min 22 A7 I 25 Mk B BV 3k 3]
R BRSBTS B R s T TEIR N
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Fig.2 Blood concentration-time curves for various con-

stituents

x5 BHAETEADESH (n=6)
Tab.5 Main pharmacokinetic parameters for various con-
stituents (n=6)

2H i BB R

TRFHE SRR BRI

Croax pg-L7! 312.30 799. 39 149.19 120. 46
T s min 19.29 21.43 53.57 70.71
Ly min 192.37 173.95 185.34 408. 77

AUCy., pg-L™'emin 19220.97 111546.04 29 073.89 18 401.73

AUCy_. pg-L™'-min 20136.85 118 807.61  34089.10 19 921.64
MRT,_, min 161.58 213.32 225.26 261. 81
MRT,. ., min 197. 89 262. 68 327.57 386. 53
CL/F  L-h7'-kg™' 1046.93 173.59 645.50  1116.51

3 iFig

T2 IR IR 2 Fh ) T ) 2 82— TR
2577 N2 5% (%) S SR Sl R v 245 500 45 Y
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H, X5k [14] ME -8 KREFREH,
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