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[ Abstract ] Objective: To study on the correlation between integrated pharmacokinetics and
pharmacodynamic effects of five active components (oxidized paeoniflorin, paeoniflorin, quercetin, gallic acid,
paeonol) in Moutan Cortex. Method: Rats were divided into blank group, model group (syndrome of blood-heat
and blood stasis) and drug-administered group. The concentration of five active components in serum were detected

with UPLC-MS at different time points after being administrated ethanol extract of Moutan Cortex. The integrated
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concentrations were calculated according to area under the curve ( AUC) self-defined weighting coefficiency. At
the same time, the enzyme-linked immunosorbent assay ( ELISA ) was used to determine the contents of
thromboxane B, (TXB,) and 6-keto-prostaglandin F,, (6-keto-PGF, ) in serum at different time points, and then
correlation between pharmacodynamics and integrated pharmacokinetics of these five active ingredients was
analyzed. Result: At different time points (0.083, 0.25, 0.5, 0.75, 1, 2, 3, 4, 6, 8, 10, 12 h), the
integrated plasma concentrations of these five active ingredients in Moutan Cortex (158.65, 174.60, 220.13,
227.23, 244.31, 251.51, 404.28, 654.39, 472.62, 355.04, 231.56, 199.40 mg - L™') had a good
correlation with concentration of TXB, (264.44, 261.03, 284.93, 273.30, 264.04, 278.90, 274.83,
303.58, 260.03, 264.78, 264.40, 256.62 wg - L") and value of TXB,/6-keto-PGF,, (4.50, 4.47, 3.66,
3.37, 3.29, 3.66, 3.71, 4.30, 3.63, 3.65, 3.75, 3.66). Conclusion; There is a good correlation

between the dynamic changes in vivo of active components from Moutan Cortex and pharmacodynamic effects of

activating blood circulation of this herb.
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Fig. 1 UPLC chromatograms of serum of rats after oral

administration of ethanol extract of Moutan Cortex for 1 h

Table 1 Mass spectrometry information of each reference substance and internal standard

il 5y ty/min GS S I3 T B T
1 BE TR 3.62 C,Hg 05 169.014 3 [M-H] "
2 AUATH 9.87 CasHy 0y 495.150 5 [M —H] -
3 SEN 12. 68 Cy3Hy 0y 525.161 0 [ M + COOH] -
4 F¥ B By 23.60 CoH 0, 165.0559 [M—H] -
5 ik e 24.59 Cy5H,,0, 3010355 [M-H] "
1S 35S 4-H AR 2 13. 44 CyH,,0, 165.0558 [M—H] -

3.2 REPREERCA S A R BRI B AUC,, K H E
YALE R SR UPLC-MS 52 28 245 41 S [ B ] o
MG PR IR EACAT S ATZGH FF R 19 RO
RO, WK 2, 45R&Irn) AUC,, 43 K
1 067.98,24.16,298.12,45. 54,10 036. 30 mg-h-L ",
KT Z 055k 0.093,0. 002,0. 026,0. 004 ,0. 875,
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BHNFZH KR 2 HFHER S DR A E
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F2 HTEK BRI R AL o S O FRBREE (x £,n =6)
Table 2 Concentrations of five components in serum of rats from drug-administered group at different time points(x +s,n =6) mg-L~!
t/h BE TR SEALAT A SER: P K ik e
0.083 26.84 £3.53 0.89 +0.03 50.64 £2.49 5.55+0.23 177.20 £2.62
0.25 102.93 +11.57 1.01 £0.07 58.99 £3.32 6.51 £0.09 186.77 £2.18
0.5 139.80 +8.48 2.09 £0.04 73.87 £1.41 8.64 +0.18 233.84 +2.84
0.75 135.70 £12.57 1.61 £0.03 84.23 +1.99 10.37 £0.23 243.14 +3.08
1 180.13 £11.06 1.03 £0.06 45.13 £2.37 9.26 £0.27 258.05 £2.70
2 123.02 +£5.14 0.96 +0.02 35.35+1.96 8.43 +0.37 273.65 +3.98
3 92.41 £13.52 0.97 +0.02 30.34 +0.52 8.21 +£0.31 453.23 +4.71
4 69.73 £7.06 0.92 +0.04 27.07 £2.76 2.40 £0.05 739.85 +4.17
6 36.65 £8.13 0.83 +0.01 13.67 £0.47 1.70 £0. 10 534.73 +4.68
8 26.24 £2.92 - 12.38 £0.95 1.27 £0.02 403.11 +3.88
10 9.68 +1.18 - 8.56 £0.38 - 263.54 +4.10
12 25.53 £2.17 - 5.84 £0.39 - 224.37 £3.62
700 53915 A PKSolver 2.0 {1 347 73 47, 4% B 3E b7 =
o ORI 6 , 46 TR 025 32 5 M T i 4 2 20 %
2 500 NS
20 SHNE 3,
;%300 3.4 PR RO i RS i AR AL 20 KRR A T M A
& 200 WL 4 B3R S PR RLZH I B A I T L v Y
100 TXB, Ji & ¥ & 1 TXB,/6-keto-PGF, K/ T 25
0 . "
0 2 4 S 8 o 12 FIEH, HORWR 7 HoA W& 125 5 (P <0.05) , U B ifiL
PRI A B Y 3 B ) o 45 245 A K R A B ] A
B2 R R S ANZAUR 5 AR Ik B P B 8 25 R - ’?( RRRBBRAT . BAAKRRETHE
B 8] 48 ML 9 TXB, 5T & ¥ 2 Fl TXB,/6-keto-PGF, 1523
Fig. 2 Integrated concentration-time curve of five active F{éﬂiﬁc%ﬂ%ﬁ , Ej#ﬁﬂgﬂ ttﬁ ,ﬁ%ﬁ%ﬁ-ﬁﬁ%‘lﬁ%

components from Moutan Cortex in rats with syndrome of blood-

S (P <0.05) , 15 WAL P} B2 6T it B i ik B A 5 4
AR YA, RE 88 7 1E s BRSO 1T T 1B FOIR A, B
HA W MAEH

heat and blood stasis
W A I T] A 4 i 24 9 B K e A L 2 vk

x3 HAREOHROARERS MALESREESENATESH (v £5,0=6)
Table 3 Pharmacokinetic parameters of five components from Moutan Cortex and their integrated parameters in rats with syndrome of blood-

heat and blood stasis(x +s,n=6)

Ed AT SE LAY P 1 BT A A HUE
ty/h 15.13 £2.25 3.60 £0.31 15.49 +0.54 4.3720.15 6.33 £0.45 15.25 +0.06
T,0/h 0.50 =0 0.75 0 4.00 £0 0.75 %0 1.00 £0 4.00 £0
Cppo/mg-L7! 2.09 £0.04 84.23 +1.99 739.85 £4.17 10.37 +0.23 180.13 +11.06 654.39 +4.17
AUC,_, /mg-h-L~! 24.16 £3.09 298.12 £7.60 10 036.30 =171.62 45.54 +£0.83  1067.98£72.88 8 907.64 +167.43
MRT/h 21.59 £3.42 5.06 £0.22 20.45 +0.66 4.630.12 10.02 +0.96 20.40 £0.73
CL/F/L-g™'+h~' 2519.95+343.95 201.37 +5.16 5.98+0.10  12450.58 £8 613.42 56.40 £3.79 0.09 £0.01

3.5 MR Y AZHALR BT A 25 SRR BRI B A i 25 W AR 4 h IR R

YR SR 55 O [R] 24 2006 AR 1Y 25 R 14T PKR-PD KL 41
L, EAU LRI 3
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#4 FEBELZXRLEHE TXB, RERERK TXB,/6-keto-PGF, (x +5,n=6)

Table 4 Concentration of TXB, and TXB,/6-keto-PGF,, in serum of rats from each group at different time points(x +s,n =6)

TXB,/pg-L™" TXB,/6-keto-PGF,,
v Sk FLARIZH M sk ek AR

0.083 277.33 £28.29 271.72 £25.20 264.44 £17.59 4.80 +£0.09 4.44 £0.81" 4.50 +0.28

0.25 285.73 £22.85 290.63 £21.34 261.03 +17.45% 4.71 £0.13 4.39 £0.19" 4.47 £0.26

0.5 289.33 +£32.91 358.87 +4.45" 284.93 +14.10% 4.12+0.59 5.16 £0.31" 3.66 +0.33%
0.75 290.54 +33.25 315.91 +21.74" 273.30 + 14.82% 3.97 £0.73 4.47 +0.32" 3.37 +0.37%
1 283.85 +15.61 343.84 +17.26" 264.04 +16.96% 3.72+0.20 5.14 £0.40" 3.29 +0.16%
2 285.89 +16.52 329.24 +18.69" 278.90 + 14.89% 3.81£0.54 4.84 +0.10" 3.66 +0.55%
3 281.13 +18.99 341.99 +21.37" 274.83 +13.15% 4.08 +0.28 5.23 £0.25" 3.71 £0.42%
4 294,30 +23.56 349.03 +23. 14" 303.58 +19.52% 4.29 +0.88 5.36 £0.43" 4.30 +0.77%
6 305.59 +36.24 325.18 £35.00" 260.03 + 14.34% 4.37 +1.38 4.99 +0.66" 3.63 £0.55%
8 271.30 +14.93 307.89 +22.73" 264.78 +9.63% 4.28 £0.10 4.97 £0.30" 3.65 +0.46%
10 267.93 +14.79 318.81 +31.75" 264.40 + 14.00% 4.09 +0.47 5.00 +1.06" 3.75+0.15%
12 271.72 £22.50 317.50 £17.09" 256.62 +10.69% 3.86 +0.40 4.69 £0.70" 3.66 £0.77%
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Fig. 3 Analysis of correlation between integrated plasma

concentration of active components from Moutan Cortex and
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