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Metabolic rates and metabolites of three lignans in Schisandra chinensis (Turcz. ) Baill in rat liver microsomes
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[ Abstract]  Objective  To investigate the metabolic rates of three lignans (deoxyschizandrin, schizandrol B and
schisantherin) of Schisandra chinensis (Turcz.) Baill in rat liver microsomes, and to identify their metabolites. Methods
Using the in vitro rat liver microsomal model, the contents of the 3 lignans were determined by HPLC-MS and the matobilic
rates were calculated. The analytical conditions were as follows: column, Agilent Zorbax SB-Cis(3. 0 mmX100 mm, 3.5 pm) ;
mobile phase, acetonitrile/water (60 : 40 V/V), with isocratic elution; injection volume, 5 pL; {lowing rate, 0. 8 mL/min;
temperature of column, 30°C; running time, 30 min; selective ion monitoring (SIM) in positive ion mode was used in mass
spectrometry, with the drying gas temperature being 350°C , capillary voltage being 4 000 V, drying gas flowing rate being 9. 0
L/min, and fragmentor voltage being 90 eV. Their metabolites were identified by HPLC-TOF/MS, whose mass parameters
were the same as those of HPLC-MS, Results Deoxyschizandrin, schizandrol B and schisantherin were separated with good
linearity (+>>0.999 0) between 0. 010 22-2. 044, 0. 044 24-2. 212 and 0. 042 32-2. 116 pg/mL, respectively. The intra-day and
inter-day precisions were less than 5%, the matrix effect was higher than 75% , and the extraction recovery rate was higehr than
80%. The metabolic half-life values of the 3 lignans were as follows: deoxyschizandrin 0. 721 0 min, schizandrol B 43. 58 min,
and schisantherin 86. 63 min. HPLC-TOF/MS identified 7 metabolites in deoxyschizandrin, 6 in schizandrol B and 4 in

schisantherin. Conclusion  The lignans in Schisandra chinensis ( Turcz.) Baill are easy to be metabolized in rat liver
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microsomes, which will affect the bioavailability and pharmaceutical efficacy of lignans in Schisandra chinensis (Turcz. ) Baill.
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YEJ 0 BF ] SRR AL . MR R Hm A 15wl B-NAD-
PH W i BETR 21, e B A 37°C K, 43 00 T
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Tab 1 Metabolic rates of 3 lignans in Schisandra chinensis (Turcz. ) Baill
Reaction time #/min
Compound Ti/2 t/min
0 1 3 5 15 30 60
Deoxyschizandrin
Cpg/(pg e mL™1) 0.984 4 0.332 4 0.052 80 0 0 0 0 0.721 0
In(C) —0.015 72 —1.101 —2.941 — — — —
Schizandrol B
Con/(pg mL™1) 0.955 5 0.789 5 0.789 2 0. 660 4 0.2514 0.209 0 0.121 6 43.58
In(C) —0.045 52 —0.23614 —0.236 7 —0.414 9 —1.381 —1.566 —2.107
Schisantherin
Con/(pg mL™1) 0.993 9 0.926 08 0.989 84 0.615 4 0.584 0 0.526 6 0.383 1 86.63
In(C) —0.006 100 —0.076 79 —0.010 21 —0.485 5 —0.5379 —0.641 4 —0.959 5
Testosteron
Cpn/(pg‘ mL 1) 0.981 4 0.452 8 0.032 62 0 0 0 0 0.597 4
In(C) —0.018 78 —0.792 3 —3.423 - - - -

C: Concentration

2.6 3AKIEEERSAETHELR TR B0

SR R AR R P A RORL AR 1o pLL A
PBS(% 3.3 mmol/L MgCl,)360 pL., A& ZR HlA
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d R R oA 15 4L B-NADPH % . % B8 1R
S L B A 37°C K, T 60 min W HUKFE 100
pL AR AT 300 pL AR SR g 30 s, T
WEHE HJE, 1 500 X g B0 5 min, B EVE AT
HPLC-TOF/MS4r#r. i o 4% & AR JE R 2K 7 1y
JHEHORE A AR iy 5 2 1 I ARORE A RR 5 7 W89 HPLC-
TOF/MS E5 £ X L3, ATt 3 A AR R 28K
O3 AE S RIORE AR T 9 AR08 7 W 10 AT 20 A 4 501, &5 R 3
S TR TR 7 AR IR TR
6 R W R TR Y 4 AR (R 2)
WA AR R 1~3 Fios,
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Tab 2 Metabolites of 3 lignans in rat liver microsomes

Metabolite [M+Na™ ]

Compound No. m/z Formula
Deoxyschizandrin Mo 439,206 7 Cay H32 O
M1 471.197 3 C24 H32 Og

M2 457.181 7 Ca3 H300g

M3 441.188 8 Ca3 H30 07

M4 471.194 7 Cy4H32Og

M5 441.188 8 Cz3 H30 07

M6 455,204 2 C21H32 07

M7 425.157 2 Ca3 H30 06

Schizandrol B MO 439.172 0 Ca3 H2507
M1 425.156 7 C22 H6 O7

M2 441.150 4 Cz2 Hz6 Og

M3 441.150 4 Ca2 Hy6 Og

M4 455.167 2 Cy3 Has Og

M5 425.157 2 Cz2 H6 O7

M6 439.167 2 C23 Hp307

Schisantherin MO 559.192 2 Cs30H32 09
M1 545.176 4 Cs9 H30 09

M2 575.184 5 Cs0H32010

M3 575.186 3 Cs0 Hi2010

M4 545.177 1 Cs9 H30Og
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Fig 1 Possible metabolic pathways of deoxyschizandrin in rat liver microsomes

MO-M7: The possible metabolites of deoxyschizandrin in rat liver microsomes
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Fig 2 Possible metabolic pathways of schizandrol B in rat liver microsomes

MO-M6: The possible metabolites of schizandrol B in rat liver microsomes
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Fig 3 Possible metabolic pathways of schisantherin in rat liver microsomes

MO0-M4 . The possible metabolites of schisantherin in rat liver microsomes
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