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d,DNA #4577 LAg 3h4r F B R RE, 40 A
41 R B S BB M T O 8 B 4 45 9 DNA $2 fit it
], R GAKETF p53 A M PCNA BHMIELK
EHRZENRE,UES5 DNA 5 #1/R 40
AP . 462 NER WA YIZZR.DNA BEMEFR
NBHFE 53 25" W ERRGEMIMNI, &
JEEHEF.DNA BAE DNA E&BHEER
SERBESY,

AL RARBEALLFETERN T UVB &
/G HaCaT 40 B A4 FiE B ™4 CPDs K
B0, HWE T ) e HaCaT 406 CPDs
AR NG RAT IR S, SIEBOGA R M A
M, UVB 55 o] DL S B 40 DNA #4517 4
CPDs, 4 4 AL B T LUK I B 40 Ml B A iR . (B
FAYEZE M, UVB 38515 CPDs 7= A= Fl 5 B i i 304
AERMN . BEt UVB GBI R 74 CPDs,0.5
h ZHB R, R ARGAEFR CPDs, EF R

iy 4 h WHEBRE KB, WATE 4~24 h,CPDs ¥

PR 218, RN HEREEE SRR .

MNE R H BT RBREARSCL M A 8l &4,
By R A AL, B ik DNA #4555 4£, 00 jE
mE MR AR EAERS, NEENEFEMNRE
Wl . ALBPAE UVB BHENANEESH
M 35 [R5 & )5 BH 7 40 M 40HA B /0 F B i B 4
TN E GGG 1 PR TE T 24w DA R A 40 e 5
FrikZ S CPDs W&, BN A B S MAERLEE
H B CPDs iERRA X, #— MW AT B 5 RTR M
R i EAENEA X,

iEt RT-PCR ¥ fl Western blotting ¥ L&
T #.4 UVB $85f HaCaT #1JiFE p53 1 PCNA f
mRNA F& B RE KT LR E 8 g %X 2

FEEEZRENER. NERFTLUEH,30 m]/
cm? UVB 38 §f /5, HaCaT 40 p53 # PCNA Fj
mRNA FIEBRZRER M, 2 UVB BEE M) 285
AhEE S, AR 2 T8 mRNA fI%E A Rx KT
Hygessai UVB BT R, BB ) 25 o P 40 i o
CPDs K6 /E VLG P S TR X A%
BEEEMY mRNA MIBEARBEE.

M2 ,HaCaT 4%+ UVB B4 R8O ™Y
CPDs H1E B A7 72t o 301 R 18 s 5 )1 35 ok ] PR
=4 CPDs KF . JIEREERTERTESH
TRBEHXAELST ps3 Ml PCNA £E % H
RBEX,
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WE. FEASE I NEES 2 BREAYRERER KD MBKRMEE (Ve ; FFHERIERT 2595
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(0.2840.06) mL/(min * mg) ., B ICIEMAREUEEESENHASE 1 WAL ERTXASE 1. HRGHE
A—ERWEER, MHEM CYP BRI A2 1. WRBTHEEW. &2 CYP2C19 M CYP3AL FES
5TASE 1. HRE,.CYP2D6 221 T3 ACHE A X CYP BMIPHI N RESSE 1. RIEZ W
il & R 5 R S

XERA-HASE L Rl R AER P450 (CYP)
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Metabolic kinetics of tanshinone I , in rat liver microsomal enzyme
BI Hui-chang', HE Fan', WEN Ying-ying', CHEN Xiao?, HUANG Min'
(1. Institute of Clinical Pharmacology, School of Pharmaceutical Sciences, Sun Yat-sen University s Guangzhou 510080
China; 2. Department of Pharmacy, First Affiliated Hospital, Sun Yat-sen University, Guangzhou 510080, China)
Abstract; Objective
CYP450 inhibitors on the metabolism of tanshinone I , in rat liver microsomal enzyme. Methods Rat

To study the metabolic kinetics of tanshinone I , and the effects of selective

liver microsomes were prepared by using ultracentrifugation method. Tanshinone I , concentration in the
incubation pool was determined by LC/LC/MS method. The Michaelis-Menten parameters K, and V., in
rat liver microsomes were initially estimated by analyzing Lineweave-Brurk plot. The clearance (CL;.) was
calculated for in vitro enzymeé to tanshinone I 5. Various selective CYP inhibitors were used to investigate
their inhibitory effects on the metabolism of tanshinone I , and the principal CYP isoforms involved in
tanshinone I 5 metabolic ring. Results The V., Kn, and CL, of tanshinone I , were (1. 2040. 18)
nmol/(min * mg), (4. 353 0. 67) nmol/mL, and (0. 28 £ 0. 06) mL/(min * mg), respectively. The
metabolism of tanshinone I 5 was significantly inhibited by ticlopidine and ketoconazole. Quinidine could
inhibit the metabolism of tanshinone I ., while the other inhibitors showed little inhibitory effect on the
It is shown that CYP2C19 and CYP3A1 are involved in the
metabolism of tanshinone I , and CYP2D6 contribute to the metabolism to some extent. Their selective

metabolism of tanshinone 1 ,. Conclusion

CYP inhibitors may have potential inhibition on metabolism of tanshinone I , and make the efficacy or

toxicity increased.

Key words ; tanshinone I ,; metabolism; liver microsomes; CYP

F+Z 8 1 A (tanshinone 1,) BFSRFHZ
TEER 2K P T YA R4 » & K B 25 78 R WG R W 25 B
RUEH, P12 1, BE ZFAEIER, .0 8 E
R PuE LR T RSN REAED
I BER T E, HEA Y R sh bk . 38 .0 WLk 4
FEER, RIERBITECRNE A RERT
B ETFRFRY S, BRFIBE 1 A 7 KRR
TP REI T ERSERRBNARCEES
P450 (CYP) W, HpH SR WHGE . ZER ST
WRASE 1 EXRBIFHREEPHRBULS S
HRBMEE CYP WA, AR —EHRZAHR
WA B B A
1 #R5F%

1.1 XBFY.SD KR, HEH,EE (250+25) g,
HPLKR%EIBHYFLOEBE. IVEBIES:
0008513, LEHE[ZER 12 h,

1.2 ZYERAN:FASE 1, P REHEBRL

VI E B BRI BE S HKRTF 99. 8% HFE
EWFPEAREYH SRS, THESEH
99.4%, R R B A B R EWN —_BHE R
(NADPH) ,Roch 7] ; o- 255 B , 8 iz 2 otk e , 198 S0
VCBE,ZE BT 4-HEEmb sk B FE M B Sigma 2
Al ; R 1 B 4, £ E Tedia 24 7] s KA RN
¥R 43 Wr i, K g AR At K .

1.3 LB {L#% .32 EH Finnigan TSQ-QUANTUM
B HE IR RAHAE-RE RS A HRES T
L ¥R .Surveyor iR K B 3h k£ 2% LA B Xcalibur
1.3 B4E RE KM Lequan F LB KRG, BE
Beckman /3 & Avanti J-E & & # % .0 #l.Optima
LE-80K HBHEE L.

1.4 B-Fi 4 ok A VRO 5% BT i 2o 0 2 £+
ZW 1., BTFEAEMEAEE ESD; EBFH
KW BEFHER 3500 eV, MABHERE
K 350 C; 8K (N FE Ak 103.425 kPa, Hi X
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(N,) EAf % 6.895 kPa, R $8i K, (Ar) KA1 K
0.133 Pa; Rt B R EE (CID) BERFIA 15 eV
(FSEW L. F22eV (HEHE);HEREED A
KX 20eV 3B I, M4l eV (REME);BH
FRAEER YR (SRM), AT ERITHET
R R4 8 R m/z 295249 (FFEE 1A) F1 m/=
383266 (AFME), %2 HH R Hypersil BDS
Cufaii: (2.1 mmX50 mm, 5 pm, KEKFHFE
FABERAT WK FE-K (90 : 10) OK
PE1%FR)ABR RN 300 pL/min, | N 30
‘C, 4rHEtiER 2 min,

1.5 JFHcei iR & . K BTk AL FE )5 , 5r BB AF
B BRER. REMA 0~4 C kBB, Ak®
FREERE Y (0. 25 mmol/L, pH 7. 4) BHRBIRE
B I )5 H R A ¥, & 16 000X g.4 C B 20
min; B FE ¥ ,100 000X g.4 'C B> 60 min; BT
RHEBRBRABEW (0.1 mol/L, pH 7.4) %% 1
KBEHS, B 100 000X g.4 C 8. 60 min,
FLEHE DIRRAA 20% HMH Tris-HCl 2 vp iR
(0.1 mol/L, pH 7. 4) E&,—80 C REZH.
Lowry ¥ 5 BT SORLAR 28 3 BROVRBE

1.6 WEEN - BHERREMEH 500 L, REER
thd & NADPH (1 mmol/L), kA EH (0.4
mg/mL), B ML % vk (0.1 mol/L, pH 7.4), #}
S8 L RAFI SRR o R R, 5
MAERPHABEEKRIBDT 1%, RUE 37 C
K& 34T, W% 5 min, i A NADPH 8 3 K ,
— B EJE , MYk 2.8k 1. 5 mL & kRN, #& 1. 7 3
TR I HRE T

1.7 BESAE.0.5mL BERSPMKZE 1.5
mL,mA 5pL (5 pug/mL) AGEBREER, B
5], 1R HE 1 min,4 000 r/min B> 10 min, BUE HLAE
FEZSTRAETE M 500 uL FEE-K (905 10)
BB BASREE , B 10 oL SH1765%- RIS 047 .
1.8 ARIMMEI LR R EFEER CYP B &
MASE A RENEE. BERERN. BEKR
BFFSE T BN 2 pmol/L, R A B A REK
EX 0.4 mg/mL, ¥ A 5 min GRIEBGHES T
FERERWE) . TR TR EEEN R A
o-Z M (CYP1A2,0. 5~2 pmol/L) , i & 3 it ik
(CYP2C9, 2.5 ~ 10 pmol/L), B 4 It 5E
(CYP2C19,1. 25~40 pmol/L),Z B T (CYP2D6,
0.5~ 2 pmol/L), 4-F & nf ¥ (CYP2E1, 5~ 20
pmol/L) ,BiHEM: (CYP3A1,0.1~4 pmol/L), %

HASRME MRS . 0508 B % s
EX o RRBEN 100% HE.

2 BR

2.1 HEWMTRESKE - EEECHRMAHT,
HEEEH@E DITR, AFERERTFNLREYE,
S, AAGAEREY RF, ERBREEAET
W, ZFHWBROWMARASFTIRASE 1. B0,
FHS® 1 4 5 0. 5~16 pmol/L & B IF, R F AR
KRR H B Y=15.46 C+8.78 (R?=0.997 4),
2.2 PIWHESEHEE S8 1. £ EES
WEEST B 1.4.16 pmol/L B, BB EIKE (n=5)
381 (65.041.00%.(70.940.5)%. (64. 2+
L%, BIEERERKBXRHAKEE RSD (n=
5) 43k 8.7%.2.9%.3.2%; it |8} 4§ % F RSD
(n=5) 433K 7.6%.3.0% 4. 1% ., BF LY
2.3 BENBXNASEIRHEOEH.ESE
0.4 mg/mL KRB B FMATSE 1.
pmol/L), 7 37 C KB B HF AR B 1 (1~40
min) . R BR,E 1~10min JWHASE 1, BRHYE
2.4 HHBEGAEARBEREXASE 1. REY
Ew.EARELKREKE (0.05~0.8 mg/mL)
O BOBL R B R A ST BB T 4 (2 pmol /L), 7E 37 C
KBHIBE 5 min R ER, 7 0.05~0.4 mg/mL
WoREEEORBEENEM, S 1., HRER
M.

2.5 WRABNARKREASE . QR AR
HEEBWEN 0.4 mg/mL ) FFHCBKEE S, 4 5
MARREHASE [L.(RKER 0.5.1.2.4.8,
16 pmol/L), 37 C AW HF B E 5 mn, BE
Lineweaver-Burk XU {8 %t #hi 28, i F§ GraphPad
Prism 4. 0 34 R B K B3 30 (Kn) FI B K R B &
Vo) HEBEENBBEIA Vool B EE Vi
HIFRBUEN A Kufls Vau/KaBI R CLi (51 KX 25
WRIE R, TS A 5 B 3h 1S 3,
2BV .28 (1.20+0.18) nmol/(min * mg) , K.}
(4.3540.67) nmol/ml, CLy 2 (0.28+ 0.06)
mL/(min * mg),

2.6 ®HEMECYP AN ASE I.RBHE
W« A [ B4 R BE X CYP B R [R YE 8 = A 4%
SN ERTURRAYHRBEREURY
Yy AR BB AR L LU i 50 B vk BE R A AR, 5 O AR
WEIY LG GRWHAEE ONRBEER
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100% &) B, SR LE 2. 8 R EH,CYP2C19
B4 57 PE 90 R R E U BEZE 1. 25 pmol/L BFER AT
VI B M H OB A BT S8 1. AR (P<
0.0D),fE{FHSH 1 A A B ESE; FH CYP3AL
B4 S5 4 0 4] 3R R B MR ZE 0. 1 ol /L B ER AT B B
W H OB R BT S 1A AARE (P<<0.0D),
CYP2D6 Hf R MR A ZER T BRREFE 1 pmol/

SRVNVNVA N

WL/M

LYASWI. RBEHABHMEMER (P<
0. 01) , HL JF 3 /I T 18 4 UL W 01 I sk, L 3 186 9
BE (2 pmol/L) Bof %ot B & 410 il 45 i o i /N T o SR UG
1 0T R A ) 30 8 PR T A 8 O I e 1)
DEZEMHASE I ORBER ZRTHAY
A AR o S B — S R L A 400 ) 7 40 50 X
S0 1, R EHBHER.

0 04 08 12 16 20

Mﬂ\h&w

ﬁmﬂ\

ﬁ?’ﬂtﬂj\

A-ZEHARFMEE B-= iRk mAnG: (REHRE) CMAMASEIABE 5 min KFBORER R

A-blank rat microsomes B-rat liver microsomes with IS (loratadine) C-rat microsomes incubated with tanshinone I 4 for 5 min

1 ASWILAB.CHHEER BRAK AB.C FHTHE) MM &#-Ri
Fig.1 Representative chromatograms of tanshinone I ,(up A, B, and C )and IS (loratadine, down A, B, and C )
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'vFig. 2 Effects of various CYP selective inhibitors on metabolism of tanshinone I, (2 umol/L)

in rat liver microsomes (n=3)
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ALB T E B BED S L 8
G-, SRR TR R ERREY
EERIENEER, RS T ERARE. B
B RBE WAL BRI TASE 1 ERRIF
MR R BTR . IRERER,ISW 1,
FE K BUFFR0RL 4 o R A s ZE IR BR[| (1~10
min) URBEAREEE (0.05~0.4 mg/mL),F}
W1, WRFBEUTH. YASWIKERT

2 pmol /L B, FCAR 7 32 R 15 B RS 40 ¥k B B 388 Tf
Hhn, R RAEET RO B R AR B
HR AR, T T BAEW ARG RE
PARRTREF= A M ZG WA ELAE . o8 UG e o R e
2 CYP2C19 1 CYP3A1 KIS RHMAI N, 4L
RAAUBENHASE I 0RBZERT
(CYP2D6) MY HMARBHEN S BERMH,
MEAMERN S8 1, HRBCH BT R,
XUiE CYP3A1 1 CYP2C19 X ES 5THBM
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I, RE 2SI, RBH— 1 XBSE;
CYP2D6 WA S5 THWHRH. i TFHEBEA
WA RS WE R AREK TN E
ERE, BN ASE, ERNRBREES
R AR BRR, RE P S 1A ERNRATE, #
7~ CYP2C19.CYP3A1.CYP2D6 WM&l #5513
B 1 A2 (A1 M 7E O 25 WM EL AR F B T DA RS
B 1, WARBESE, AT TSI 1 KESME
BHE T %025 3T, 3 — 2 25 WA B4R R BF S A0
BT AR RS HIKE.
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B-#E Mt ABSBEE BIU-87 HAEBEASIRINBER Bel-2 RiZRIR I

EHERLFEALE O BLARES AAHELHEAES
. REER KBS _EB BRI IT KE 116023; 2. KEEH K% FEABETE,
LT KE 116027; 3. KEEMKEHZER, LT KE 116027

B OE.Bf HiEMFRABENE BIU-87 SRBEIEHIIER Bl-2 RAWBW., FE [“PIPi QLS
A BB BEE#T HPTLC 447 4 BBsis (PC & PE) R, £ DT R B s I A0 BB B K, A W B Fg
BRHERRRMENNE Bl-2 BXMEL SR HEFREFRKRENEM, [(PIPi 2 A4 PC.PE BH B
Mg, BEEAKTF K Bel-2 BRI BB, KB AMBEFFNH41.1%.43.3%.43%.50% . EHBHERX R
(P<C0.05); B-HE &4 B S K BIU-87 MBI Mz, & B FM LI B & BIU-87 g1l BE AR 5.
Bel-2 &k RIGEM sh#E, |RBENE (PC & PE) X Bel-2 5Bt BIU-87 ARBATHH WX ER,

XA L MER; ABE; #i8; HPTLC; Bel-2

hES %R R285.5 N RkERINE A X EHE 0253 - 2670(2007)06 - 0886 — 04

Effects of B-elemene on phosphatide membrane function and Bcl-2 expression
of human bladder carcinoma BIU-87 cells
LI Chuan-gang', LI Mo-lin?, ZHOU Qin®, SHU Xiao-hong®, LIU Yong-ji', HAN Guo-zhu®
(1. Department of Urinary Surgery, second Affiliated Hospital, Dalian Medical Univercity, Dalian 116023, China;
2. Department of Pathophysiology, Dalian Medical University, Dalian 116027, China; 3. School
of Pharmacy, Dalian Medical University, Dalian 116027, China)

Abstract: Objective To investigate the effects of f-elemene on the phosphatide membrane function
and Bcl-2 expression of human blader carcinoma BIU-87 cells. Methods Phosphatidylcholine (PC) and
phosphalidylethanolamine (PE) contents were measured by the methods of [*P]Pi incorporation and

HPTLC seperation, the level of membrane protein was determined by Coomassie brilliant blue, the

expression of Bcl-2 was observed by flow cytometry, and the membrane fluidity of the BIU-87 cells was
examined. Results Comparing with the control, the B-elemene could markedly inhibit the level of PC,

PE, membrane protein, and Bcl-2 expression in a dose-dependent manner, the maximum inhibition rates
are 41.1%, 43.3%, 43%, and 50% (P<C0.05), respectively, as well as the membrane fluidity of the
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