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[ Abstract | Objective: To establish the pharmacokinetic-pharmacodynamic ( PK-PD) binding model of
scutellarin and paeoniflorin in Xinshao formula. Method: In order to get the drug-time curves of scutellarin and
paeoniflorin from Xinshao formula in plasma collected from different time points of a disease model animal, whose

concentrations were determined by UPLC-MS/MS. At the same time, two kinds of indexes [ superoxide dismutase
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(SOD) and lactate dehydrogenase ( LDH) ] in the plasma samples of different time points were determined by the
kit for time-effect curves. Then WinNonlin 6.4 software was used to fit the pharmacokinetic parameters of
scutellarin and paeoniflorin with compartmental model and to get PK parameters. After that, the pharmacokinetic
parameters were fixed, and the time effect relationship were fitted to get the relevant PD parameters. According to
the PD parameters, the PK-PD models of two representative components in Xinshao formula were established.
Result: When SOD was used as the index of efficacy, the PK-PD models of scutellarin and paeoniflorin were
obtained as £ =21.08 +5.49C,./ (C,+7368.24) and £ =20.02 +1.58C,/ (C,+0.02). When LDH was used
as the index of efficacy, the PK-PD models of scutellarin and paeoniflorin were obtained as £ =211.98 -89. 13C_/
(€, +2013.2) and £ =216.83 -37.31C./ (C,+0.04). Conclusion: The concentrations of SOD and LDH are
correlated with the concentrations of scutellarin and paeoniflorin. The formula and its main active components

(scutellarin and paeoniflorin) can protect cerebral ischemia reperfusion injury by increasing concentration of SOD

and decreasing concentration of LDH.
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Table 1 Main pharmacokinetic parameters of scutellarin and

paeoniflorin after oral administration of Xinshao formula in rats

SR B JSE-Ya% -3 AT

AUCy,/h-ng-L~" 16 663. 300 6 621.270
V/F/L-kg ™! 0. 029 0. 460
CL/F/L+h~'-kg™! 0.003 0.012
KO1/L+h ™! 2.148 86. 420
K10/L+h "' 0.105 0. 026
KO1_HL/h 0.322 0. 008
K10_HL/h 6. 590 26. 750
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Fig. 1 Plasma concentration and effect time profiles of scutellarin
after oral administration of Xinshao formula in cerebral ischemia-

reperfusion injury model rats(n =5)
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Fig. 2 Plasma concentration and effect time profiles of paeoniflorin
after oral administration of Xinshao formula in cerebral ischemia-

reperfusion injury model rats(n =5)
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scutellarin after oral administration of Xinshao formula in cerebral

Concentration in effect compartment and effect profiles of

ischemia-reperfusion injury model rats(n =5)
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Fig. 4 Concentration in effect compartment and effect profiles of

paeoniflorin after oral administration of Xinshao formula in cerebral

ischemia-reperfusion injury model rats(n =35)
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Table 2 PK-PD parameters of scutellarin after oral administration of Xinshao formula in rats when SOD and LDH as pharmacodynamic

indexes
B € e A 5 {E s Ui 22 A5 AR AR IR AR R IR
SOD E, ./U:mL™" 5. 486 101.768 1 855.031 -221.269 232.241
ECs/pg-L7! 7 368. 236 154 452. 600 2 096. 195 -336 776. 000 351 512.300
Ey/U-mL ™! 21.085 0.200 0.947 20. 640 21.530
K, 0.253 0. 342 134.982 -0.509 1.015
LDH 1,.,./U-L7! 89. 128 164. 846 184.953 -291.010 469. 267
1Cso/pg-L™" 2 013.204 6 479. 437 321. 847 —-12 928.500 16 954. 960
E,/U-L™! 211.983 14.287 6. 740 179. 037 244.928
K. 9.998 25.505 255.107 —-48.818 68. 814

2.4.2 AjZ4HFE9 PK-PD 5548 7350 2L SOD,
LDH 2 253045 b 16, 25 25 4 9 PK-PD Z 40L& 3.
47351 LA SOD, LDH 2y 25 2 b it , 1577 25 H ) PK-

PD #4351 E =20.02 +1.58C./(C, +0.02),
E=216.83-37.31C./(C, +0.04) , 3 E 3L 1
{E, C, Ry 25 W4 5500 = rp (9 T i vk B
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Table 3 PK-PD parameters of paeoniflorin after oral administration of Xinshao formula in rats when SOD and LDH as pharmacodynamic

indexes
2R ZH/ 0 1 b o O 2 A5 5 R S R [
SOD E,./U-mL™! 1. 580 0. 608 38.449 0.206 2.955
ECSO/Mg-If’ 0.021 49.989 233 461. 000 -113.063 113. 105
E,/U-mL -1 20.019 0.337 1. 684 19. 256 20. 781
K, 0. 001 3. 006 233 464. 100 -6.798 6. 801
I, /U-L"" 37.309 46.225 123. 899 -67.261 141. 879
LDH IC5y/ pg- L -1 0.041 153.502 372 405. 600 —-347.208 347.290
EO/U-L'1 216. 827 15.514 7.155 181. 731 251.924
K, 0.001 2. 400 372 280. 500 -5.428 5.429
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