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M etabolism of bicycll in rat and human liver m icrosomes in vitro

JU Meihua, LI Yan

(Institute o f Materia Medica, Chinese Academy ofMedical Sciences and Peking Union Medical College, Beijng 100050, China)

Abstract: Aim To study the drug metabolizing enzymes involved in the metabolism of bicyclol and
identify the major metabolites of bicyclol in rat and human liver microsomes. Methods Bicyclol was
incubated with rat and human liver microsomes. The metabolites of bicyclol were isolated by HPLC and
identified by MS and 'H NMR. Results The metabolic mte of bicyclol in DEX-induced mt liver
m icrosomes was obviously higher than that in untreated microsomes, while it was much lower in human
liver m icrosomes. Ketoconazole was capable to exhibit strong inhibition ( >90% ) on bicyclol metabolism.
Two metabolites of bicyclol wer identificd to be 4-hydroxy-4 -methoxy-6-hydroxy-methyl-6'-
methoxycarbonyl-2, 3, 2", 3’-bis( methylene-dioxy) biphenyl and 4-methoxy-4'-hydroxy-6- hydroxyme thyl-
6 -methoxycarbonyl-2, 3, 2", 3'-bis( methylene-dioxy) biphenyl. Conclusion CYP3A was considered as
the major catalyst involved in bicyclol metabolism in vitro and two metabolites of bicyclol in rats were
identified as 4-hydroxy-4"-me thoxy-6-hydroxy-me thyl-6 -me thoxycarbonyl-2, 3, 2", 3"-bis( me thylene-dioxy)
biphenyl and 4-methoxy-4'-hydroxy-6- hydroxymethyl6'-methoxycabonyl-2, 3, 2', 3’-bis ( methylene-
dioxy) biphenyl
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Figure 1 Stmuctures of bicyclol and its metabolites
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Table 1 Effect of bicyclol, 3-methylcholanthrene (3-MC ), phenobarbital (PB), ethanol and
dexam ethasone (DEX) on hepatic microsomal enzym es and metabolism of bicyclbl in rats
Pammeter Untreated Bicyclol 3-MC PB E thanol DEX

Microsomal protein/mge mL™" 16.9 1.5  22.3 £1.4 22.8 *1.27 25.7 1.5 21.1 .07 24.8 +2.47
Cytochrome P450 /nmol* mg™' ( protein) 0.73 1£0.07 1.28 £0.06™" 1.34%0.14™ 1.70%0.12""  0.65%0.10 0.66 £0.07
EROD( CYP1 A) /pmol* min~'+ mg™! 50 £5 66 t6 12 250 £358""" 130 £30" 45.0 *2.0 43.1 *2.4
PROD( CYP2B) /pmol* min~'* mg™' 1.8%0.4 10.1 £1.17 1.10 0.15 55 k5" 1.87 %0.21 3.9 %0.6
NDMAD( CYP2E) /nmol* min~'+ mg''  1.40£0.06 1.29 £0.12 1.20 £0.14"  1.27 0.14 3.240.37""  1.74 £0.20™"
Erythromycine demethylase ( CYP3A) / 1.43%0.03 1.9 £0.3" 1.57 £0.24 2.78 £0.26""°  1.67 £0.17 5.8%0.6"

nmol® min"'* mg!
Metabolic rate/nmol* min~'*+ mg! 917 £68 825 £88 661 67" 1262 *1277 834 £127 1366 £120°""

n=5, x*ts. Male mts were treated with bicyclol ( 200 mg* kg™', qd x 3, ig), 3-MC (30 mg* kg'', qd x3, ip), PB (80
mg* kg'', qdx3, ip), ethanol (1 mL* kg ') and DEX (100 mg* kg ', qd x4, ip), mspectively. All animals were sacrificed

for preparation of hepatic microsomes 24 hours after last adm inistration. ~ P <0.05, P <0.01,

CYP3A.
CYP
s CYP2B s CYPI A
3A s CYP2E .
, CYP3A
( 2).
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, 90% .
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Table 2 Effect of ketoconazole on bicyclol

metabolisn in rat liver m icrosom es

X . Metabolic rate of bicyclol/nmol* min™'* mg™!
Liver m icrosome
Control Ketoconazole
Untreated 0.83 0. 06 0.019 0 £0.001 0 (2.31)
Bicyclol 0.815 £0.007 0.033 0 £0.002 0 (4.04)
PB 1.17 £0.04 0.116 £0.003 (9.93)
DEX 1.32 %0.07 0.037 £0.003 (2.83)

The final concentration of bicyclol and ketoconazole were 32

Wmole L' and 0.2 mmols L', respectively. Value in
parentheses denote the percentage of control without
ketoconazole. n =3, x=*s
2
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Figure 2 Double reciprocal plots of bicyclol metabolic
rate in untreated rat ( A), DEX induced mnat liver
microsomes ( B) and human liver microsomes ( C).
The apparent K, and V,, were derived by fit in the
Michaelis-Menton

results to a single-component

equation. n =3
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Figure 3 HPLC profile of bicyclol metabolites in

untreated mt liver microsomes in wvitro. Bicyclol

metabolites are named as M1, M2 and M3 in polarity
order. DDB was used as an intemal standard in HPLC

analysis
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Figure 4 EI mass spectum of bicyclol and its metabolites M2 and M3
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Table3 'H NMR spectra of bicyclol and its m etabolites
Position of group Bicyclol M3 M2
9-OH
11-COOCH, 3.710 2(s) 3.708 4(s) 3.723 1(s)
8-OCH, 3.947 0( s) 3.945 7(s)
8'-OCH, 3.974 1(s) - 3.973 1(s)
9-CH, - 4.3358, 4.3596, 4.3843, 4.408 1  4.347 5, 4.371 2, 4.409 7, 4.433 3  4.306 3,4.3298, 5.3553,4.379 0
(q,]=12.0 Hz) (dd, ] =19.25 Hz, ] =11.80 Hz) (q,]=12.0 Hz)
7-OCH, O- 5.909 8( s) 5.9101, 5.9128, 5.9159, 5.918 3  5.916 6(s)
(q, J=1.35 Hz)
7'~ OCH, O- 6.0147, 6.017 4, 6.0344, 6.0371 6.0193, 6.021 3, 7.037 6, 6.0393  6.025 0,6.039 2
(dd, ] =8.50 Hz, ] =1.35 Hz) (dd, ] =8.18 Hz, ] =0.89 Hz) (d,]=7.07 Hz)
5 ArH 6.770 3(s) 6.766 2(s) 6.723 2(s)
5" ArH 7.331 5(s) 7.290 3( s) 7.331 3(s)
s M2 A 4 7, V.. 'K,
> M3 B 4/ > Kcat
M2 4 -4'- -6- -6'- , DEX CYP450 3A
-2,3,2',3'- ;M3 4- , K,
-4’ -6- -6'- -2,3,2/,3'- 3.75%, Vou 0.57%,
CYP450 ,
; P450 R
( poor substrate) .
CYPs CYP3A S
nifedipine, m idazolam' "’ etythromycin[ R
’ cyclosporine“s], lovactin, lidocaine' ! , s
| CYP3A CYP3A
CYP2B ,
CYP2B ( ) ’
s CYP2B
’ 3 MI, M2 M3,
CYP s 1
Ml >M2 > M3 > Ml H NMR
2,3- )
CYP3A, CYP3A s
b MS 9
: OCH,-» OH ,
, M2 4- -4- -6-
cve -6'- -2,3,2,3'- ; M3
’ : 4- -4~ -6- -6'- -2,3,2/,
3'-
’ c4 c4
pas0 ’ CYP3A o- , 4- -4-
CYP450 -6- -6’ - 2.3 2 13-
-5 ’ ’
; K, 10 4- -4'- -6~ -6'- -
. DEX . Ko Vi 2,3,2',3'-
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