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[Abstract] Objective To investigate the absorption behaviors of three kinds of sophora alkaloids (matrine, oxymatrine
and sophocarpine) in Caco-2 cells and their metabolic rates in rat liver microsomes. Methods Caco-2 cell absorption model was
used to analyze the absorption behaviors of three sophora alkaloids and rat liver microsomal model in wvitro was used to
investigate the metabolic rates of three sophora alkaloids. The contents of three kinds of sophora alkaloids were determined by
HPLC-MS and the permeation rates and metabolic rates were calculated. The analytical conditions were as follows:
chromatographic column: Agilent Zorbax SB-Cis (3. 0 mm X 100 mm, 3. 5 pm); mobile phase: acetonitrile/water (60 : 40,
V/V) with isocratic elution; injection volume: 5 pL; flow rate: 0. 8 mL/min; temperature of column: 30°C; and running time:
9 min. The selective ion monitoring (SIM) in positive ion mode was used in mass spectrometry, with drying gas temperature:
350°C ; capillary voltage: 4 000 V; drying gas flow rate: 9. 0 L/min; and fragmentor voltage: 90 eV. Results In the Caco-2
cell absorption model, matrine, oxymatrine and sophocarpine were separated with good linearity (> 0. 999 5) between
0. 050 5-10. 01 pymol/L, with the permeation rates being: matrine 1. 251, oxymatrine 0. 937 5, and sophocarpine 1. 424. In rat

liver microsomal model, matrine, oxymatrine and sophocarpine were separated with good linearity (r>0. 999 8) between
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0. 050 1-1. 001 pmol/L, with the half-life period being: matrine 4. 331 h, oxymatrine 1. 084 h, and sophocarpine 2. 478 h. The

intra-day and inter-day precisions were <(5% ., the matrix effect was >>80%, and the extraction recovery rate was >>88%.

Conclusion The three kinds of sophora alkaloids can easily pass the Caco-2 cell absorption model, with active transport being

the main way, and it is difficult for them to be metabolized in rat liver microsomes.
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Fig 1 Representative HPLLC-MS chromatograms of matrine, oxymatrine, and sophocarpine

A, C, and E: Blank chroamtograms for matrine, oxymatrine, and sophocarpine in rat liver microsomes, respectively; B: The representative

chromatograms for sophocarpine in rat liver microsomes; D: The representative chromatograms for matrine in rat liver microsomes; F: The

representative chromatograms for oxymatrine in rat liver microsomes.
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1: Benzolaconine; 2: Sophocarpine; 3: Matrine; 4: Oxymatrine
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Tab 1 Linear relationship of 3 sophora alkaloids

in HBSS and rat liver microsomes

Regression

Matrix Compound ) r
equation

HBSS
Matrine Y=60.23C—0. 685 3 0.999 9
Oxymatrine  Y=1. 647C+0. 055 3 0.999 5
Sophocarpine  Y=39. 17C—2. 422 0.999 5

Rat liver microsomes
Matrine Y=15.74C+0.057 8 0.999 8
Oxymatrine  Y=0.726 2C—0.049 1 0.999 8
Sophocarpine  Y=0, 933 2C—0. 008 2 0,999 9

HBSS: Hank’s balanced salt solution
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Tab 2 Determination results of 3 sophora alkaloids transporting across Caco-2 cell membrane

Pl X105, Pl X1075, Pup[ X105,
Time Matrine Oxymatrine Sophocarpine

v/(ecm+ s~ )] v/(ecm* s 1) ] v/(ecm* s 1) ]
1-30 min 4. 655 3.863 5. 448
1-60 min 3. 797 3.822 4. 219
1-90 min BL-AP 3.727 BL-AP 3.323 BL-AP 3. 664
1-120 min 3. 686 3. 854 3.273
Popprrap 15. 86 14. 86 16. 61
(0-30 min 4.163 8. 384 2.437
(O-60 min 3. 081 1. 328 3. 433
0-90 min AP-BL 2. 948 AP-BL 3.314 AP-BL 3.083
(0-120 min 2. 696 2. 818 2. 698
P.ppapBL 12. 89 15. 84 11. 65
(P A/ PappAp5.) 1,251 0.937 5 1,424

I: The inner HBSS from the apical side of transwell; O: The outer HBSS from the basolateral side of transwell; BL: Basolateral; AP;

Apical

2.6 KEAMMAIART 3 F LWL RS 09N
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Tab 3 Metabolic rates of 3 sophora alkaloids

(‘p,/(;tmol LD

Reaction time #/min

Compound
0 1 3 5 15 30 60
Matrine 1. 001 1. 018 0.892 5 0.899 1 0.892 0 0.838 4 0.793 9
Oxymatrine 1. 001 0.956 9 0. 896 2 0.842 2 0.741 6 0.624 5 0.523 6
Sophocarpine 1. 001 0.997 9 0.985 6 0.997 9 0.903 1 0.844 7 0. 758 6
Testosterone 0.996 2 0.452 8 0.032 6 0 0 0 0
3 i B MY ZETY AR TR B ATTHE Caco-2 4 i H P Ml

AR Caco-2 20} R SRR Xk 245 ) MR WAL ) 25K
BN P25 BEAE 107° em/s BN JE T 52 )
WCHZEAY, HE 10°° em/s Gl N & T8 Wl il 2%
RLLTE 1077 em/s O N JE T HOMER I 28 5 3R
3 PRl AL w2 AL S PR AR R TS

BB 2B L 4> Bk 1. 251.,0. 937 5.1. 424, A LA
FIWT F a8 2 3 A iR o 1 E R 2
Ji=

AT Caco-2 A MRS SE B0 B, =5 584 Caco-2
200 i B AR TR T R X 3 R B AR R B 1
W, FE 45 T s AR 3 AN MR EE L S0 0. 250 3,
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