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Influence of combination of extractum Angelicae Dahuricae Siccum
and total alkaloids of Rhizoma Corydalis on pharmacokinetics of
tetrahydropalmatine in rats
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Abstract: This paper is aimed to develop a rapid and sensitive HPLC-fluorescence detection (FLD) method
for the determination of tetrahydropalmatine (TET) in rats’ plasma. The influence of combinations of Extractum
Angelicae Dahuricae Siccum (coumarin and volatile oil) and total alkaloids (TA) from Rhizoma Corydalis (TA)
on pharmacokinetics of TET in rats was studied. Plasma samples were treated with hexane-isopropanol (95 :© 5)
to precipitate the protein, and were determined by HPLC-fluorescence detection. The calibration curve was
linear in the range of 2.096-167.68 ug-L™". The limit of quantification was 2.096 pug-L™'. The method recovery
of TET was 94.0%—100.0%. The extract recovery was 72.0%—81.5%. RSDs of intra- and inter-day precisions
were all less than 7.0%. Pharmacokinetics of TET in rats was fitted to two compartments open model after oral
administration of TA, TA-volatile oil (VO), TA-coumarin (Cou) and TA-VO-Cou. Compared with TA, AUC,,,
AUCy-,, MRT(_, and MRT,_, of TET had significant deviation when combined with VO and/or Cou. The
determination method is sensitive, specific, accurate, and appropriate for determination of TET in vivo. Coumarin
and/or VO combined with TA can prolong the resistance time of TET significantly, delay elimination and
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enhance bioavailability of tetrahydropalmatine.

Key words: total alkaloids of Rhizoma Corydalis; coumarin of Angelica; volatile oil of Angelica; tetra-

hydropalmatine; pharmacokinetics; fluorescence detection
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Table 1 Accuracy and precision of TET in rats’ plasma (n = 5)
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Figure 1 HPLC chromatograms of the plasma. A: Blank plasma; B: Blank plasma solution spiked with tetrahydropalmatine (TET);

C: Control sample; D: Plasma sample solution after oral administration of volatile oil (VO) and coumarin (Cou) for 60 min; E: Plasma

sample solution after oral administration total alkaloids (TA) for 60 min
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Figure 2 Mean plasma concentration-time profile of TET in
rats’ after oral administration of four groups of drug
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Figure 3 Mass-spectrogram of TET control sample (A) and

plasma sample after oral administration TA for 60 min (B)

Table 2 Pharmacokinetic parameters of TET in plasma of rats’ after administration of each group of drug (x = s, n =6)

Parameter

Group

TA

TA-VO

TA-Cou

TA-VO-Cou

Conax /gL
AUC; /ug-L™"min
AUCy—, /ug-L " min
AUMCy-,
AUMCy

MRT,-, /min
MRTj-,, /min
VRT,, /min®
VRT,, /min’

t12, /min

Tmax /min

CL,/F /L-min " kg™
V,IF IL'kg "

Zeta /min”"

C, /ugL™

17.41 + 2.99
1312.34 + 265.32
1345.10 + 201.41

84907.12 + 9 747.26
94 817.52 + 10 088.12

64.69 + 4.08

70.49 + 8.31
2243.85+ 329.75
3 628.78 + 588.45

43.35+ 8.25

30+ 0

0.37 + 0.04

23.26 + 4.52

0.016 + 0.002

0.52 + 0.06

18.63 + 3.36
167432 + 142.07
1821.83 £ 166.59"

130 889.36 + 15 071.25™
179 776.05 + 13 857.82"

78.14 + 5.22°

98.67 + 11.07°
3190.71 + 432.98

8 436.688 + 2 013.20"

64.34 + 10.78"

15+ 0
0.27 + 0.03"
25.48 + 6.37
0.011 + 0.003"
1.58 = 0.08™

17.16 + 3.16
1590.36 + 228.25
1872.86 + 262.75"

121399.69 + 16 732.58"

195 543.71 + 14 084.51"

76.34+ 3.97
104.40 + 10.91"
1836.44 + 215.27
7022.12+ 1698.50
57.14 + 9.71
30+ 0
0.26 £ 0.02"
22.01 £ 5.72
0.012 + 0.002"
3.43£0.05"

18.26 + 4.01
2416.84 + 400.13"
2709.76 + 458.97"

227223.15 + 35322.13"

324 731.68 + 37 619.12"

94.01 + 6.12°"
119.83 + 12.35™
3577.08 + 302.14"
9623.81 + 2875.43"
64.36 + 10.86

30+ 0
0.19 £ 0.02"
17.13 + 5.87
0.011 + 0.002"
3.15+ 0.06™0

'P<0.05, P <0.01 vs TA
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Table 3 Bioequivalent consequence of TA and TA-VO, TA-Cou, TA-VO-Cou

Test TA-VO TA-Cou TA-VO-Cou
InAUCy; InAUCj  InCruax InAUCy; InAUCy  InCpax InAUCy; InAUCj  InCrax
Tx1 (ti-0105 5y = 2.015) 6.81 6.50 7.58 5.63 6.05 2.98 6.23 8.29 4.87
Tx2 (t1-0105 (5) = 2.015) 0.53 1.06 4.07 0.24 1.19 3.42 -2.93 —4.27 3.36
90% upper limit of confidence interval  149.9% 160.8% 115.5% 143.0% 167.9% 113.3% 242.9% 251.6% 116.2%
90% lower limit of confidence interval 112.5% 115.6% 99.0% 105.3% 115.9% 85.6% 141.5% 160.8% 93.4%
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