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[ Abstract] Objective To observe the effects of Chaibei Zhixian Decoction on regulating the ex-
pression of breast cancer resistance protein (BCRP) and nuclear factor-kappaB (NF-kB) p65 in rat brain
microvascular endothelial cells. Methods Primary culture of brain microvascular endothelial cells were
prepared from rats. The 3rd passage cells were exposed to dexamethasone (100 nmol/L) for 24h to up-reg-
ulate the expression of BCRP. After dexamethasone administration, the cells were treated with increasing
concentrations (10 pg/ml, 100 pg/ml, 500 pwg/ml and 1 mg/ml) of Chaibei Zhixian Decoction for 24h.
BCRP and NF-kB p65 protein expression were assessed by Western blot analysis and data were measured
with analysis of variance. Real-time PCR was performed for Berp mRNA amplification and differences a-
mong groups were assessed by relative quantitative assay. Results Exposure to Chaibei Zhixian Decoction
(10 pg/ml, 100 pg/ml) resulted in significant decrease in protein and mRNA levels of BCRP (P <0.
05) ; While BCRP was down-regulated, NF-kB p65 expression was decreased by Chaibei Zhixian Decoction
(1 mg/ml) (P<0.05). Conclusion Chaibei Zhixian Decoction down-regulate both protein and mRNA
expression of BCRP and probably decrease the levels of NF-kB p65 in rat brain microvascular endothelial

cells.
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S S RN AT B4 I 22 25 5 B AR iy e ik o 10 Ak L g
Jr R b 22 24 2 AR 10 2 35 T R B2 R ME TR PR U 1Y
g

IR 9 T 245 25 19 ( breast cancer resistance pro-
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1 #R5FE

1.1 %

LTI L 149 B 4 5 5 SPF 2
Wistar K LS KT 60 ~ 80 g, 1 [ G4 B o
BeS BB RuL . B HIVF AT 5 SCXK-( ) 2012
0004 ; 1 % 8= . 0000770 ,0001240
1.2 EEH

DMEM S #5532 5 ( Gibeo,12100-038) |, IG5 4= 1M
75 (Gibco ,10099-141) , IT % i 5 /i ( Sigma, C6885) ,

Breast cancer resistance protein (BCRP/ABCG2) ;

0. 25% Jigifili (& £ — iV LR ) ( Sigma, T4049) | L-
A& W% (Sigma, G6392 ) , BEWE #5 ( methyl thiazolyl
diphenyl-tetrazolium bromide , MTT') ( Sigma, M5655) ,
A BB i ( Sigma, G2625), Hi € K # ( Sigma,
D4902) , i = #h (dt 5t R 3k R A R 2w,
H8060-1) , ifi 1 2 ( Sigma, 15500 ) , P & 40 Jifs A=
X4 W) (Sigma, E2759 ) ; TRIzol & 5 ( Invitrogen,
15596-026) ; i % 5% c¢DNA i 5§ £ ( Fermentas,
K1622) ; Real-time PCR TR 7¢ Yt Y4 B (TOYOBO,
QPK-212) ,
L3 iR

Hapt VI P& ( Santa Cruz, sc-33584)
$t BCRP $HT/AK (Santa Cruz, sc-25822) . %t NF-«B
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GAPDH) #i {4 ( Santa Cruz,sc-25778) ARt & LY
fif (horseradish peroxidase, HRP) #5ic anti-Rabbit 37
{ ( Santa Cruz,sc2004) . B E(B T G2 (fluores-
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ma,F0382) . 5|¥iE TAY) TR (i) Befn A R
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PR 2K D 10 mg/ml, 0. 22 wm AR i
IR
1.5 R BUIRIROL A P B 4 i P 35 50 4
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5 HENPER IR 3 RIG Wk ALFE ., 75% B iR
WOk P =, B ¥ 5 N IR, D-Hanks 335 Uk, 7200
Ve (8% JiE A= 1ML 100 U/ml F 82 (100 U/ml 4
52.0.2 U/ml R £ .40 U/ml Jit 244 &% DMEM
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HE o 3 B R B2 J2 S5, ZE WP BT A 1 mm?® /)
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74 wm) R 8. B e 200 H RO A
BB VR 1000 rpm BG5S Ar B FE L, A
0. 2% 11 RUBE R B 4 ml,37°C i {k 25 434, 1000 rpm
B0 S I3 B, FE B v PRGOS UE 2 UG A 4 ml
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100 U/ml$5 %5 % .0.2 U/ml S &K .40 U/ml T &
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LMt N2 DMEM (i FR b2l n) | T R Ty
51 B2 2% WIIAIAE Y 25 om® BEFER . HE
3 RIGH— U, LG 2 KA 1 IR, 7 ~10 K
240l 6 5 FR IS A 80% ~ 90% , 25 0. 125% Jifk -
EDTA 14k 30 G140, 2250 3 Uitz 12 L
B (HLBEIIE ) P J, e Rh i Ry 2 x 10°/ml, 1§
20 75 80% Bk F I, 80% ¥ TN R [ 5 10 43 4h,
0.3% Triton-X100 3% 5 20 434, 2% 111 2 1l ¥ ( Gib-
c0,16210-064 ) 25 il £ 4] 30 434, 27 3%, i Ji anti-
VIIT P 5~ —Ht (12 50 #i B ¥ & N 4°C i 8, i
FITC-anti-Rabbit 4 (1:30 ) 37°C #IEH & 30
Sy, T PR S % i 10 wg/ml Hoechst33258 ( Sigma,
BI155) #OLE WM T 15 70%h,90% HilE f, 9
B (CEIME D) MR O, % ERT
il VISR R T AW U SR AV
1.6 HFEKANXI AR A B 20 AR 1T g s
SRR E A I 0 40 6, I 5 1A 4 % 10°/m
Herh =By 96 fLAk , 43 e M Z L (To Al
i) o ZEK ALY 6 A HEEH (0 nmol/L, 10 nmol/L,
50 nmol/L 100 nmol/L 250 nmol/L 500 nmol/L) ,
T3 ANR AL A M ICH; FLIE 80% M- 25 A
IR JBE L FEARARN B B SR FE RS 7 24 /NIF o BEFR 4
B 4 /NI MTT, 5532 850005 2568 B3, InA —H
BEEA, Yk 10 7355 AR AR I 4% FL 490 nm 4k
MG (OD) o BLAL A Mk B 2H 1 OD490 , 2 4 X
AN A A TE SIS A N EE AT — S
AMMAFIE % = [ ( ODﬁgggn - ODWE{L )/ (0Dt
— 0Dy ) | x100%
1.7 BCRP &35 Mk il 38 P B2 AN RSS2 1 e T
e SO BT TR A 1.6 BSE R R AR
[Fi) 94 J32 )t FE AR PR IR 4E5 PA B 4 24 /N
WA LA R BCRP NF-kB p65 B IXTE L.
PR T BCRP 5 KGR MR EEHEAT — 205250,
1.8 Western blot ¥l 4A 2 BCRP il NF-kB p65 11
Fik
AR AIEE A 1 x 10°/ml J5 450 5 0 A0

196 FLAR, 73 BEIE W A BB Kb 25 10 pg/ml |
100 pg/ml 500 pg/ml 1 mg/ml PUASF G20, B4 3
AL, 23 A 25 ) T T WA O 2L A
Bradford 32 5 & 11 B2, 98 19 AR A JE MR
5 wg/wl, B:FL FRE 12 wl 1T SDS-PAGE Hijk , 5% E)1
HHZE R & % (polyvinylidene fluoride,
PVDF) 5, 5% i g W5 %3 3 A1, — 40 4°C 33 4% (anti-
BCRP 1: 50 #i B, anti-NF-kB p65 1: 50 #i B, anti-
GAPDH 1: 1000 B¢ ) , #ric 4t (1: 5000 k) ,
ECL KOG B3 250 K BEH 73 Hr R T Tmage J
Bt
1.9 Real time-PCR £ 40 /il Berp mRNA (1334

SYLHIRTRT, A RNA $2IBCR T TRIzol 17, cDNA
(G R ] Fermentas 23 w) i % 50 & . PCR J
MR ZR (20 wl) BL & . cDNA ik 1 pl, b FHs 9
&1l FURZOEHRE 10 pl, Z2487K 7 pl, BCRP 3]
Y1t : Forward 5°-AGT CCG GAA AAC AGC TGA
GA-3’,Reverse 5°-CCC ATC ACA ACG TCA TCT TG-
3’; GAPDH 5|44t : Forward 5°-GTG CCA GCC TCG
TCT CAT AG-3’,Reverse 5’-CTT TGT CAC AAG AGA
AGG CAG-3°,
1.10  XRELLE DL 1FJR % X4 BCRP (NF-kB p65 3
IR FE R

FbArh 24 4% Wk BE 21 55 185 Y 40 ] BCRP, NF-kB
p635 western blot S 5 Hi, yk iy K FE 1) 22 57, Ui B
Se DL ISR X BCRP NF-kB p65 23k 50 ; [L AL
2 &k e 5 R 4H (8] Berp mRNA $7 39 A9 AC,
3% 2% {8, D15 DU LEA 4T Berp mRNA 44
p= 2108
L11 Gt )i

45 H] SPSS 20. 0 # b giit. “FHMELL (2 +5)
PR, J7 22 5% [F) 4% 4 18] 24 B0 H BR A One-Way
ANOVA 434, P 5 3% | One-Way ANOVA-LSD
I3 7 25 AN 5% I A& A T) 34 8K L R T AE 2 8L
Kruskal-Wallis H #; %, ¥ P kb % 2% B One-Way
ANOVA-Games-Howell 7347, 15 B XU A 56 7K 1 o
=0.05,P <0.05 K2 SH G5 Lo

2 &R

2.1 R A PN B A L %) 5 7 AR s
Tz 5 3 AT HE T VI R #H 56 B i fo 58 2%

M E, VL 1, PEFH 90% LA b i 4 B 9k 4 |
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G AT ML N BRI VL -0 A 5 ie BA
PR IR AR M JFOR WL B 2R 5

10 pm

5 3 PR SURGTRCIT B P9 A 488 VIID [ 347 J5
BRI UEE (R ) DB R &, 100 %)

10p m

B4 8 . — B PBS RIS 3 AR U i
N B AT VIID [N -G DO E (100 x )

U585 3 AR U B P9 Bz 20 VITL D547 it
RIETCHEE

2.2 HUFERANOS R U GLILAS P K ARG T s

HIZE K HY 6 N3 (0 nmol/L, 10 nmol/L,
50 nmol/L 100 nmol/L 250 nmol/L 500 nmol/L) {E
FHANML 24 /NI J5 O 20 LG I E S5 R ILE 1, &
Kruskal-Wallis H 5 %, 2H 8] b8 B A 5 2#& M 2% &
(x* =33.115, P =0.000) ; 2 One-Way ANOVA-
Games-Howell 434,10 nmol/L D _b ¥ 5 0% & K BRIk
UL P B2 200 B 24 /N B T, 240 B 1 AR S ) A
0 nmol/LA F & (P <0.05), Htf 10 nmol/L,
100 nmol/L 250 nmol/L =~y & X 4 g A= K15 F1
SR AT RAE T0% L L

R 1 HIERANXT AN Ty B (MTT 3%)

HFERAAVE BE n OD490um A AE I
0 nmol/L 9 0.545 £0.014 100%
10 nmol/L 9 0.431 £0.007* 79. 1%
50 nmol/L 9 0.415 £0.010* 76. 1%
100 nmol/L. 9 0. 395 £0. 008" 72. 4%
250 nmol/L 9 0.093 £0. 009" 17. 1%
500 nmol/L 9 0. 060 +£0.033* 11.0%

7.5 0 nmol/L AL ,*P <0. 05

2.3 HbFERAA XS I BRI A8 PN B 4 L BCRP
NF-kB p65 FiKM52 00

TP, ZE KA X 20 LT 75 i BN R = A e
J& (10 nmol/L .50 nmol/L.100 nmol/L) W% & 41 )iy 24
NI, PO FE KA 2% Yk FE 2H BCRP NF-kB p65 3%
BB (WK 2) . £ Kruskal-Wallis H #6556, 559
FEZ] ] BCRP 354 25 (x° =8.641,P =0.034),
% One-Way ANOVA-Games-Howell 434,50 nmol/L
100 nmol/L ¥ /E FH 24 /NA} J5 BCRP {1 F ik 48
0 nmol/LZH T} (P {43514 0. 043 F10.000) , £
One-Way ANOVA-LSD 73 #fr, NF-kB p65 19 3 ik %%
0 nmol/L F& A% (P {8 4 %y 0.036 F1 0.039)
50 nmol/L%4 100 nmol/L £ [&] BCRP ,NF-kB p65 ]
RIERWREZR(WFEK2) . AITERCH], 5 2E52
5:3% ] 100 nmol/L b ZEKMAME Ry T B FE

BCRP — —_— — 72 kd

GAPDH 36 kd
0nmol/L 10nmol/L 50 nmol/L 100 nmol/L

NF-x BP65 65 kd

GAPDH 36 kd

0nmol/L. 10 nmol/L 50 nmol/L 100 nmol/L

B2 AR AR AR A1 24 i
BCRP NF-kB p65 ik ) Western blot Hi ik 2577

T2 AN VR b FE AR R 41 A
BCRP NF-kB p65 #3515

b FERAN IR JE BCRP/GAPDH NF-kB p65/GAPDH
0 nmol/L 0. 08 +0. 04 0.47 0. 02
10 nmol/L 0.10 £0. 04 0.37 £0. 04
50 nmol/L 0.64 £0. 14" 0.29 £0. 11"
100 nmol/L 0.57 +0. 04" 0.29 £0. 12*

¥ : 5 0 nmol/L ¥ FEHAH L ,*P <0.05; 5 0 nmol/L ¥k 2H A L, bp
<0.01
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2.4 SEDLIENR A BB A i BCRP (NF-kB p65 3%
2N UEAL|

IR BRI R L P B A g 28 100 nmol/L i 7€ K
FATEFT 24 /NS, 23550 5% DL LB 177 04> v B A6 B2
(10 pg/ml 100 wg/ml 500 wg/ml.1 mg/ml)+Fii 24
/N ZH [B] 5 2255 [A], 42 One-Way ANOVA-LSD 43
Mrig ~,10 pwg/ml 100 wg/ml 2140 fifd BCRP ff) 3% ik
BRI AR (X B P B350 4 0. 014 F10.043)
1 mg/mI¥R FZL A0 NF-B p65 1142 1k B 1 4
flk(P=0.021), (DL 3 FiZk 3)

BCRp == === =+ — ——— = 72kd

NF-k B P65 S— 65 kd

GAPDH 65 kd
N Model 10 pg/ml u{g?gll pé?r?ll 1 mg/ml

3 ORI SE DL AR T B TR A i 24 /N S
BCRP NF-kB p65 ik ] Western blot Hijk %77

£3 AR L MR A
BCRP NF-kB p65 kAL

215 BCRP/GAPDH NF-kB p65/GAPDH
R 0.34 £0.08 1.06 £0.03
BEFAIZH 0.56 +0. 16 0.92 £0. 04°
12510 pg/ml 4 0.27 +0. 06" 0.91 0. 08
125 100 pwg/ml 21 0.33 £0. 14" 0.97 +0. 12
#1245 500 pg/ml 41 0.38 £0. 13 0.79 £0. 06
125 1 mg/ml 41 0.36 0. 15 0.72 0. 15"

T SIEWAIME, P <0. 05 SERAIM ., P <0. 05

2.5 SeDLIESR GBI ZH M Berp mRNA 3K 1Y
PR

KLH (8] )5 2% 55 [], 45 One-Way ANOVA-LSD 4}
B, B B ZH 2 e Berp mRNA A9 A8 IE W A T 5
(P =0.000) , IEH AR 0. 23 i,
2501 1R 10 wg/ml 100 wg/ml 7§/ 5 4 Berp
mRNA (%) & 35 P 545 AU 2 BEAIK (P {H 3424 0.000) ,
3 AABRIZE [ 0. 36 {51 0. 29 5, (W3R 4)

3 it

BCRP S5  IiIgE | 15t 95 T 45 W R 55 2 Fh g
2yt e Rk PR A 25 R X
— g2 sk, KBRS L) BCRP 25 T 3)
PPN IR L L IR S VD fe | T LS TT VI 5 R A
ZRrPEI ST Wi BCRP (1 3235 7] R 1 i 3h
00 P N O 24 00 Ik R T 1 X 9 MO T R
ARHFFTRTIA TAE R B, 48 DU 1R 17 T LA AR B
W PR IR, B ARSI IR A B 58 DL IR
AR RS AR SRR 55 1 R BRI A N B 4 i P
W ek . TP 2 280 2 07 ROMLA, AR5
PR T 28 DL I 16 K B A i 457 P9 B2 40 e BCRP
FEIRMFZ I, 2 IR DU 19 1 v] 10 o] b ZE R A 5 5
i) BCRP £ Berp mRNA ik,

B SR I M B A P Bz 4 L B 6% 4 A b R
FEFEREFAE , 40 e la) ] DATE B F & 0 B 3 B
A AR B M S RN 7 FLGS R I A R R kL A
EE IS E Y AT LUYE S I B R G B
R AT, 3 FERAAE Ry 2 dot X 32 1A 1 — i i
PRI AT B RS 2 b X 2 M 5l B R BCRP
Ik o DRI A RIS 78 45 5% 1E R U il i 5
PRz A A JE AL, SR b ZE K FA IR 7, DU ME R
PR 0% 57 B BCRP [ 5 32 3, #E 177 Wi £ 4
1L % BCRP Rk a5 EH .

TR iR 240 i, 412 98 P 40 i B R DA SE 2o
WG 2 ke X 52 (k0 3E BCRP 353k, 4 Jin BCRP
(s T , b 9 0E 715 53 1% T i NF-kB
FEIR TG PE ARG 0, $n A5 X 3Z {4 . BCRP \NF-
kB A AT REAEAEARCE " T NF-kB 25 580 A 7
(AT AL LB IE SE A A MR g e R rp HL E
PEFRRY S R, AW 98 76 WL rp 26 58 DL 1 1 5% i)
BCRP F3AM[FIIF R T X RAE R F NF-kB p65 #
TRBREA, & B2 Hp 25 55 DL 1R 5 ) i (1 mg/ml)
THUG I AN NF-xB p65 FIRERIRILE T,

&4 Berp mRNA BRI O0 (A E %)

4L n ACo(pen-carom) AACor (e gty pzyan - poman) 2 Aacr

EH 4 9 9.85 0. 33" 2.15 0.47 0.23(0.16,0.31)
HEAIZH 9 7.70 £0. 25 0 1

#1245 10 pg/ml 9 9. 18 0. 09* 1.48 +0.28 0.36(0.45,0.30)
#2100 pg/ml 9 9.48 +0. 33" 1.78 +0.20 0.29(0.25,0.33)

I SERYM L, P <0. 01
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ARBFFEIN N BCRP Fil NF-«B f 35 1k 7] fE 12
PARTUE A R bR o 4 DLk v vl DA o
T BCRP 1 NF-kB (1) 2 34 > 2438 ME TG P 10U 1Y
WilG . Z9MIAE , b BB R Y s BE A
RS e e, HRERERIM/ )G R
PN, AL RS AT AN, S BACA L I
PREE, AT BHASZ5 932 1k B AE I P9 A 158 J0A o 0
DIEANRL R BAE, AR AR SR A RS 58 1 A B4
SEMIAN AR, B BHAS 25 9 e ds Ao 4% DL IR
PSR R, Wi DL R E A AR 2
PR MRS A, A1 B3 51 25 AR, KRR | 4t W5 7
JHERGE TR , 207 5 PUBUR 259 & 1, v o eloss
AT | IUH RIS S5 R 1 2F 24 W A8 Wl 9 %) 43 A, R i
B MEVR PO 1 TS
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