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Metabolites of tetrandrine and 5-bromotetrandrine in rat in vivo
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Abstract; Objective To investigate the metabolites of tetrandrine (Tet) and 5-bromo-tetrandrine
(BrTet) in rat in viva, Methods After rats were iv administered a single dose of Tet and BrTet (20 mg/
kg). respectively, the samples of urine, feces, bile, and liver were collected. The metabolites of Tet and
BrTet in rats in vive were identified by LC/MC".
addition to Tet itself, two nor-Tets, one di-nor-Tet, two hydro-Tet, and two Tet-N-oxides were found.

Results After Tet was iv administered to rats, in

After iv administration of BrTet to rats, a total of sixteen metabolites, including phase T and phase I
Phase 1
two nor-Tets,

metabolites, were found in rat bile. metabolites were three nordemethyl-BrTets, two
dinordemethyl-BrTets, Tet, and two Br Tets-N-oxides,
respectively. Phase 1 metabolites were di-nor-BrTets-sulfate, nor-BrTet-glucuronide, hydro-BrTet-
Both Tet and BrTet are extensively
metabolized and have similar metbclic pathways in rat, The structures of the metabolites will be further

two hydroxy-BrTets,
sulfate, and hydro-BrTet-glucuronide, respectively. Conclusion

confirmed.
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Fig.1 Siructures of Tet and BrTet
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1.1 HAS5AM - NECHUERSH 99.5%,F
HEZEDSGEER . o EAE (FRESH
98. 5% PEAZEYHAELEEF,-RAHDH
(REB 9. 7%, M KEEFAFR), BB
FkE R (Ga MEAZEAT) . F B (B
o, KW ENEAEERARD  RAKE K,

1.2 Briks&{. XE Finnigan A7 LCQ BEME
He- BB AIY (San Jose, CA),BOH ESI (B mERy
) BRLCQL 2 I ELABARE, FRTRN. BT
BRI E 4.25 kV, EHFEE 180 C, EHEH
[ 6.5 V. 85 ERNE 0. 75 mL /min, H B A
& 0.15 mL/min, B S & He MifHAER 25 eV,

1.3 fa¥%%4.LC-10 AD & (Shimadzu, HZE),
k. C o (250 mm X 4, 6 mm, 5 pm, Dikma,
FE). 1 Tet B F a4 HF ¥-10 mmol/L BE¥
G- (5050 0.15), fkEIHAE 0.5
mL/min; 23 87 BrTet B #3048 % H B-10 mmol/L
BEBGER M -W RS AR (60: 401 0.25) (kIR R 0.5
mL/min (487 T A EHEKRER 0.3 mL/
min), HHE 20 gL,

1.4 BRAMRERLEE, KEK 20 mg/kg 25 iv
Tet ) BrTet, R R AR B 1R FEE. M
FFE, MAREHER (AN 25X K 1.0
mi.,F Clsﬁ@*ﬂﬁﬁ*'&% 1.0 mlL Eﬁﬁ%ﬂiﬁﬁyﬁ
fEW 50% PR MR LS H LW 1.0 mL,40 T
BRWMKT, R AR S #17 LC/MS 4.
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Fig.2 Chromatograms of Tet and its metabolites
in liver tissue in —12 h after iv adminis-
tration of Tet (20 mg/kg) to rats
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Fig.3 MS*(A) and MS*(B) spectra on [M+H]*
of Tet (M0) at m/z 623
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Fig. 4 MS’(A) and MS*(B) spectra of [M-+H]*
of Fan (M1a) at m/z 609
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689 A—HEHEREINTHESTETY
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Fig. 5 Chromatograms of BrTet and its metabolites
in bile in 0~ 12 h after iv administration
of BrTet (20 mg/kg) to rats
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Fig. 6 MS*(A) and MS*(B) spectra on [M+H]*

of BrTet (MQ) at m/z 609
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it M3 ((M+H]* m/z 623) E—H4H
RSP RESTTFE TR m/2 623, BERE
B % 8.5 min, M FREBREREEA D 78, W
ENMAREAHEEEEEAH{HHY. H-gm=
KLHHRIBRAERGHES Ter HEH, LR
A M3 & Tet, '

i Mda #1 Mdb ((M+H7* m/z 609) %
—~ZEAREEINTHREITHETE R /2
609, {6 (R F BT B+ B4 7.4.8.5 min, X2 F
BRLEEHL 2, BMETARIRRE, HIE
BHBERAMIAREERANKEY. xHET
CHRAEAMTE S, M R =ZRETHA
R g Haf 85 Fan AR, I #IA Mda %
Fan Mib B FERFETH m/z 593 (B E—
4+F HBr). T BG, BEREQARTFHER
FEEFEMME.

L1854 Msa,M5b,M5c 1 Msd ((M+HJ*
miz 717 F1 719) E—REFHRE S ITPHES
THFHE m/z 717 #1719, &% E B FE 43504
10.5.12.8,15.2,19. 2 min, M 2 FH R LEEY
£ 16 BUEMARSRBE DEELHRERA
HhAEERORBY. HR#T_ZAHRES
¥r.Msa f1 Msh T ERBWHR & TR m/2 699
(RE—4F HO, % %) F0 667 (L X—4F H,0
o NH,CH,), 3l Msa f1 Msb YRR 24k
#1:M5e fI M5d I T ERBHNERET m/z 670
(i 3:—5F O« NHCH, . E8) , BB HEH BT
m/z 637 (RE—4F HBr), I LW A ug, #H T
Mbse #1 M5d BRI 40 B LS.

ERE EFERFSESL S, W E Mo,

Mia, M1b, M2a, M3, Mda, M5k, M5d, % @ 2l
Mlc.M2b, M4b M5a.M5c,
2.3 BrTet EAREAM T HIRH~H . LBEXR
iv BrTet Bi5AH4RF 0~12h BHESHEEFR
il (\ D, R0 —% 1 HRRY. M1 ((M+
H]" m/z 753 M 755) E—REABREIHPE
BHFETH m/= 753 # 755, BB R Do N
6.3 min, MM T FHEBEERZ (BrTet) W EH
ERBEWE 80,3 m/2 753 B KL E S
¥ oHWA B TR m/z 673 # 675 (—50, £M), %
m/z 673 AR ZRLHHFEH A, TEBI W
R&FX m/2593 (BiE—4TF HBr), #EM M1 %
WEREFREEDY,
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Fig.7 Chromatograms of phase I metabolites of BrTet
in bi)e sample 0~ 12 b alter iv administration
of BrTet (20 mg/kg) to rats

M2 ((M+H]* m/z 863 1 865) &E— B4 H
BB RES FHE T m/2 863 Hi 865,
BEFERESHNE 12.1 min, HATEREE
E2h (BrTet) B EZHERBYE 176. 4 m/z
863 HIT —FAPHWEM AT KRR ETH m/2
687 M 689 (—176, %), % m/z 687 =42
AREEL.TEBINEREFH m/z 607
(M%—4F HBry, #i M2 28 2 9 S W 2 g g
MESY.

M3 ((M+HI" m/z 797 # 799) £— % 2 H
BEAE DT PEESTTETHN m/x 797 # 799,86
HERAMEY 158 min, A A FERBLELS
(BrTet) MBEBLYE 80,3 m/z 797 #IT_H £
A#EREA EBAB TN m/z 717 W 715 (—
80, 348). X m/z 717 HTF =R LAWEE I,
FTERIMBAETFT I m/z 699 (HE—HT
H,O, 2 %) 5 667 (i —2F H.O H NH,CH,),
H M3 ARBCRESEY. '

M4 ((M+HJ" m/=z 893 1 895) E—H% 4 H
HRESHPILESTETH m/z 893 71 895,68
R BN 18. 2 min, A > FHREBLEEH
(BrTet) WEBLAEHE 176,% m/z 893 HiTZ
FEEMPEIN, HERETFHR m/z 717 1 719
(=176, 58). % m/= 717 T =R L AHFHL Y
W ERBHHNBHAEFTH m/x 699 BE—-2F
H.O, %) # 667 (£ —4F H,O M NH,CHy),
B ML REBLAEHERRESY. '

Eyhaza Mo.M1.M2, M4, #EFRZ Mo,
M1.M2.M3 M4 TiF a8 PR 1 HAHY.

WK S VRE, KR ig 8T Tet (200 mg/

kg) EHREESELENRPIRYUBFN Ter N-
2-EMER BN N-2- K& Tet, RLBFA
LC/MS M KEFHATRR 7 ET. Ty
R LB AH AR TF B % BrTet 5 Tet &H
HELESI WA RFAMNRMEER. K RELEH
HiE, KR iv BrTet (20 mg/kg) B MR, ZHHET
FHMNEELGRS. FHSEHBEMN 0.15%,
2.1% 0. 63% . FEUR B YRR Hd S £
REt e R B 4 R, R 38 R A K A 1K
V. FLBRERS LR RE - EMNKR iv BrTet
B EZR I HAELARHDHEREL.
=34

KR v Tet 5. EEATH 2 EEBE]
TREFRE2ANMBZERBOM 2SR ELY: L
Bl iv BrTet J5 . EBATTNE s F R EFE 24X
EHREZTEBAERMYM 2 TERALY. LR T
BRARY (Teo) figt—HHFEREY, BIE
WE 4 1THRED AR BrTet WEFHH MR
H8Y REAPEAEBERESY LA LRME
FYUHRRLIHEERRESY . b TRIEY X
BB (Tet # Pan B4, HFESBENEENE
e R SR AN R EX B &8
LR (NMR) 2475 #f — B Wi
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