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Abstract: To study the changes in the pharmacokinetic behavior of four coumarins (bergapten, oxypeuce-
danin, imperatorin and isoimperatorin) in rats before and after combinating Angelicae Dahuricae Radix with
Chuanxiong Rhizoma. The plasma concentrations of the drugs were determined by ultra performance liquid
chromatography-fluorescence detection (UPLC-FLD) for dose response and time dependent curves. The pharmaco-
kinetic parameters were calculated by DAS 3.2.8, and SPSS 20.0 was used to analyze the differences of main phar-
macokinetic parameters between the two groups. The result showed: comparing with Angelicae Dahuricae Radix
group, the area under drug time curve (AUC,,,,) of bergapten, oxypeucedanin and imperatorin increased by
177.2%, 97.14% and 54.43% respectively, AUC,, increased by 282.3%, 104.2%, and 75.40% respectively, and
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clearance rate (CL,/F) decreased by 68.26%, 51.08% and 43.98% respectively; the peak drug concentration (C,,,)

max

of four coumarins was significantly increased; the distribution volume (V,/F) of bergapten was significantly

decreased. These data indicated that Chuanxiong Rhizoma can promote the absorption of coumarins in Angelicae

Dahuricae Radix, slow down the elimination of coumarins, and increase their bioavailability in vivo. The animal

experiment scheme in this study has been approved by the Experimental Animal Ethics Committee of Beijing
University of Chinese Medicine (approval number: BUCM-4-2020083105-3072).
Key words: Angelicae Dahuricae Radix; Chuanxiong Rhizoma; coumarin; pharmacokinetics; UPLC-FLD
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Figure 1 Chemical structures of four coumarins (bergapten, oxypeucedanin, imperatorin, and isoimperatorin)
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Figure 2 The typical chromatogram of four coumarins in rat

plasma. A: Blank rat plasma sample; B: Plasma solution after
adding standard; C: A rat plasma sample collected at 30 min after
the oral administration of Baizhi aqueous extracts; D: A rat plasma
sample collected at 30 min after the oral administration of Baizhi-
Chuanxiong aqueous extracts. a: Bergapten, b: Oxypeucedanin, c:

Imperatorin, d: Isoimperatorin
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Table 1 Regression data and lower limit of quantification (LLOQ) for four coumarins

Compd. Calibration graph Linear range/ng-mL" ” LLOQ/ng-mL"
Bergapten »=0.0057x+0.039 1 25-2 000 0.9939 25
Oxypeucedanin »=0.0072x+0.0253 25-2 000 0.999 5 25
Imperatorin »=0.0065x-0.074 8 100-8 000 0.998 6 100
Isoimperatorin y=0.0100x-0.107 4 25-2 000 0.999 0 25
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Figure 3 Mean plasma concentration-time curves of the four
coumarins after oral administration of Baizhi and Baizhi-

Chuanxiong aqueous extracts. n =6, x £ §
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Table 2 The pharmacokinetic parameters of four coumarins in rat plasma after oral administration of Baizhi and Baizhi-Chuanxiong aqueous extracts. n =6, x £s. P < 0.05, "P < 0.01 vs Baizhi

Isoimperatorin

Imperatorin

Oxypeucedanin

Bergapten

Parameter

Baizhi Baizhi+Chuanxiong

218.41 £ 66.25

Baizhi Baizhi+Chuanxiong
212.79 £ 110.60

Baizhi+Chuanxiong

Baizhi
199.26 + 54.32

Baizhi+Chuanxiong

Baizhi
110.69 + 33.95

493.24 £232.21°

282.79 +79.10°

451.57+75.417

215.07 +£81.07

C,,/mgL’

449 +3.93
6.07 +4.55
3734.72+3271.59
3912.03+£3192.33

1.14+1.44

5.96 +1.24
2363.19+1131.74
2373.63 +1132.37

2.33+223
5.93+7.89
2327.54 £ 554.80°

1.64 +0.38
4.46+2.14
1507.19 + 629.11

1525.38 £ 621.14
16 611.49 + 18 735.40

037+0.16
2.71+£2.92

2378.42 +738.82"

0.38+0.33
1.09 £0.03
1206.67 +349.94
1206.66 + 349.94
11575.32+5062.12
7 323.62 +3003.89

2.66+2.61

3.75+2.19
9.62+1.23
891.26 + 581.29
900.00 + 601.23
21 871.01 7 546.99
11 689.79 £ 5 697.15

t../h
t,,/h

11.20 £ 10.84
2470.28 +1350.39"

AUC,,, /mg-h-L’
AUC, /mghL"
V/F/L-kg'

2 675.54 £926.42°
23 036.43 + 20 140.64

2 463.62 = 878.53"

3440.58 3 681.51°

14 693.45 + 18 374.27
2720.26 + 1 040.28

8320.06 + 5 892.44
3961.94 +1634.72

11 666.95+9 317.15

10 049.06 +9 426.21°

5949.00 +2 185.70 3332.64+1219.98

3582.47+1175.64

3710.62+1717.017

CL/F/L'h" kg’
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