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[REBA] #WahmCRERBELK, MRBERILES;, BEFTHRRY; Kéh

[(# E] BM SRshShis ZH%IEEEAALMN G MR C L L% ALK (feline leukemia virus subgroup C
receptor, FLVCR ) B i J& #& 4% % & ( breast cancer resistance protein, BCRP) [ B 18] & ik & B 5.7 o ik o 77 (3K
NE 3k B3%&)RBY TR FLVCR & BCRP Rk eh%m, ik Fho®mF#tir, $—HKo £k Mk SD
KA H2h.6h 12 h24 h 72 h 48, KA K P 3 bkt £ ik (middle cerebral artery occlusion, MCAO) 47 K R By kb
b e KA ) & 5 A AEARJE 2 h 6 h 12 h 24 h 72 h BB ) 5 B4 i@ it %.9% 28 2465 & RT-PCR #%] FLVCR #=
BCRP % FLVCR mRNA #= BCRP mRNA Fibt 8 R A 69 T AL, & =35 8 ALK SD X Ao ARBRF K A
AT P S EM(3.9.27 g/kg) . BAMKATARNELEFLHES3 X, MCAO BB R &R GE8E T4
3R, HFR8 1k, RE3 RBM, 5N & DAY ZTNEEBES A A MR F A RT-PCR 40 FLVCR #=
BCRP % FLVCR mRNA #= BCRP mRNA &%, #58 72 h 28 FLVCR &k % 2 ¥4%(P <0.05) ,BCRP # & ik 2 h.6
h#%,12h 24 h 72 h REHRHEAK(P <0.05) ;04 TlaAF S A FUMZ T NBHFBRERERER Y,
Jiii %7 & 7 % 40 FLVCR % FLVCR mRNA £iA 8] 2340 (P <0.05) ,BCRP 2 A A R A %L . &8 XA Jaskhs
% 72 h FLVCR & ik T, 3 A% o P 25 i 2 7 42 B4 F TR 7T 38 e i 4k dn J& FLVCR #9 % ik | AR 3 o 41 4% 69 913,
ST A6 &8 T F B A A% 89 BT AR
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[ ABSTRACT ] Aim  To observe the expression of FLVCR and BCRP at different time points and effects of traditional
herbal medicines NTE ( extract of HuangQi,Chuan Xiong,Di Long,Jiang Can) on FLVCR and BCRP after Focal Cerebral Ische-
mia in rats. Methods The experiment is carried out by two steps.  Firstly , SD rats were randomly divided into 2 h, 6 h,
12 h, 24 h, 72 h groups, after operation of middle cerebral artery occlusion(MCAO), FLVCR , BCRP and FLVCR -mRNA ,
BCRP -mRNA expressions were detected by immunohistochemistry and RT-PCR just at 2 h, 6 h, 12 h, 24 h, 72 h time points.
Secondly , The rats were randomly allotted 5 groups as following : sham operation group, model group, low dose group of NTE(3
g/kg) , medial dose group of NTE(9 g/kg), large dose group of NTE(27 g/kg). After 3 days of corresponding therapy by in-
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tragastric administration once every day, the regional cerebral ischemia model was reproduced by middle cerebral artery occlusion
(MCAO)with suture method. Following 3 days, the rats were treated with previous method. ~ On the third day , The iron parti-
cles of neurons were observed by Electron microscopic. FLVCR and BCRP in hippocampal CA2 region were measured by immu-
nohistochemical method and FLVCR-mRNA and BCRP -mRNA were detected by RT-PCR with marketable kit. Results  Ex-
pression of FLVCR in hippocamp CA2 descend at the point of 72nd hour after operation (P <0.05), and expression of BCRP de-
creased at 12 h after operation, and at 24 h and 72 h maintained low level (P <0.05) ; each dose group of NTE showed less iron
particles of neuron in the electron microscope scanning; expression of the FLVCR and FLVCR-mRNA increased in each NTE
dose group (P <0.05), the expression of BCRP had no obvious change. Conclusion Expression of FLVCR in hippocamp

CA2 descend at the point of 72 hour after operation, the large dose group of NTE can increase the expression of FLVCR and
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FLVCR -mRNA after cerebral ischemia.

Increased expression of FLVCR and excessive iron efflux, may be the mechanism of

Yiqihuoxue Naotai formula extract for treatment of cerebral ischemic injury.

I S 2l i DA e 28 A 2E -5 30 gl Dk A af DX
IR AR Ay o e I, ik 5k 1 5 TG S, ATP AR
TR FLIR AR R, S i M R AR U £ 4
R BUR M 4L R S L Re i & R AR
WAL TR Z — , M 23 T S B 2 5
R E R R ARk, BIFOT IR I 21 R Bk R AR
55 BT R 25 BRI (alzheimer’ s disease , AD) H1 B JE#
BERR A URL A K DLER AR SC B ) N8 A 1Mo
C WSR2 K (feline leukemia virus subgroup C re-
ceptor, FLVCR) F1i i 982 HE 5T & 1 ( breast cancer re-
sistance protein, BCRP) Ay R 1 Ifil £1 28 & i i 25 11
S 8 3o L4 ik B 1ML S S [] B JE] 5 FLVCR Al
BCRP (335, K 28 J7 42 HUW) (naotai formula ex-
tract, NTE) T-HilXf FLVCR Hl BCRP HJ52 0, #F 5% IfiL
CLR RN Dy T BN e 1l 453 405 & 2R O BILAR, B2 i U0
AN 28 7 2 B T B0E 7 AR 0 4B L

1 #RHnTEE

1.1 ¥

100 2 SD # AR, A F 250 ~280 ¢, W HH
Wik Rk LW s H R A E R, A K.
SCXK ( 7#)2009-0004 , £ & 7% & % 52 4 5h 4 i v
1.2 #¥

METRBY I AEE )T A EETK
7 IR 8:2:3:3 Wl 4R, KA AR B A R 2 T
(T EFRGFRFAHAERR),l g ZFH
G d g E R, W R B DL A 3 2R KR AR BT R
1.3 KFI5{E

FLVCR % ¥ 4 4 1& (SANTA CLUZ) ; BCRP %
75 LA (Proteintech ) ; RNAprep pure 30 4 41 48 %
RNA 42 UK 7| & ; TIANScript ¢<DNA % — 4 & A& K
7 €32 x Taq PCR MasterMix ( & i % #}) ; TRIzol-in-
vitrogen ( Invitrogen) ; & 3k i GPS A X AR v % 28 ( Lk

HER BB £ ) B e E R R % (Opti-
mas, % [E ) ; Eppendorf PCR {¥; Eppendorf PCR 1 ;
HT7700 A7 4T w56 ( B oL)
1.4 HAERBHFE

% - Eih.SD AR S0 RO HAle S 4, E
H10 R, 25 A2h6h 12h24 h#72h#H, %
P MCAO ¥4 )52 h.6h 12 h 24 h#172 h it &
BAM2H, & _#Ha9%E%.SD AR50 R HMile s
4,54 10 R, 505 e wl & W&l 4(27 g/kg),
HH B E 4 (9 gke), KA B & F 4 (3
g/ke) BFARA,EAHL, AYFEHARKET
A EERILETEX HTHEHARNERAE,
MR F ALK, BT A H AT MG AR
HEEIR ABEEI X, BHI1 K,
1.5 XEHshRk# ZE % (middle cerebral artery oc-
clusion, MCAO ) KRR H &

% P8 Garcia Z oL 09 7 M sk, LI KR %A
250 ~280 g SD K R, %t fl E 12 0.28 mm #y f %& , BT
3 e B RO LR I K BRI, B4 A 10% KA AEE
(35 mg/kg) FE i I 4T RREE, P EMLIE €, FUE o &
o R LR AL G B A E A LA, 4 B A T
Rk (CCA) (3 4h 2 ik (ECA) A1 3T 1 3 ik (ICA)
7 CCA 00 3 Fn 3000 3 B ECA A4 &, A
B ik 3 7 B Sk ) ICA, 95 J5 3% 3 45 4L CCA L ECA,
FEHE CCA 4 X3 4 mm & B — /0 3% &4 A\ 3
ICA, Wi 5 XA 46 H e &, B3 N K E & 18
mm i (— 2 B8 AR E R RRA, ARIEARD
BESXA, B TRBETICHTUEZEN), KX R
FCCA TSI A4 W X BENERE A E
fEICA HEMB EN, TN BESHE . e
BETEGHRITK, CTESAE T, UK RERE
BEHKE, 600, BERFNE,
1.6 EERN

2.5% WK B B 24 h;2% 4B B T 2 h;
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M E B :50% 70% 90% 100% 9 77 BR fit A, 4 2%
10 min x 3 K ; A R A AFE =1:1,37C,
72 7 24 h; Epon812 ( epoxiaquivalentgewicht 145-
160) . DDSA ( dodecenylsuccinic anhydride ) , MNA
(' methyl nadic anhydride ) , DMP30 ( dimethylaminom-
ethyt phenol) ,60°C ,24 h & 38 R 3, FH Y] i, ¥ K
RSB A, BT E WAL 5 2 LKB-1I
AR R ALY R, B % 500 % 5 BB 4, A BR 4R X
E Y6 B L HT7700 B S e 2 8 A

1.7 RBHAUFRE

T oMt Bt R Ko %R 3 min x2, 3
% H,0, % %& 10 min, FAE K B 3 min x2,4%zi&{¢}
% ,PBS ¥t 5 min x 3 |, An fi B 100 £t % 40 K
FLVCR % BCRP 37°C 2 h,PBS 3 5 min x3 ,fu
Z 4 PV-600/ 11 ¥ 4 % 1gG 37°C % & 30 min, PBS
M5 min x3 ,DAB &€ , FH 28 A B A
HEEMEG VA THRET 400 fFH0k, 2 B &L
ML AL S A E . KA Image-Pro
Plus 6. 0 4 M 4 3K [ f 10D {2,

1.8 RT-PCR

BH YL E RNA, 4 100 mg 44 % 1 mL
TRIZOL # , Jf| 41 4 4] # AL 47 % (Jm TRIZOL #y & [
N1 ml/g 44, & KA K f 8 3t fm TRIZOL #Y
10% ) ;mRNA ## % 5% ;2X per mix: 10 pL, Template ;
3 pL, Primer F;: 1 pL, Primer R: 1 pL, ddH,0: 5
L, PCR # % .94 °C :4 min,94 C :15 5,56 °C :30 s,
72 °C: 30 5,72 °C .5 min,28 MEIH,

FLVCR 5| 4 i% 1t : Sense 5'-CTCCTGGCTCACA-
CACAGAA -3'; Antisense 5'- GGGATGTTTCTGCA-
CAGGTT -37,

BCRP 5| 4 % i: Sense 5'- AGTCCGGAAAA-
CAGCTGAGA -3’ ; Antisense 5'- CCCATCACAACGT-
CATCTTG -3’ .

Actin Sense:; 5'-CCCATCTATGAGGGTTACGC-3';
Actin Antisense: 5'-TTTAATGTCACGCACGATTTC-3',
1.9 SHitHE

K SPSS 11. 0 4 it St # 4T 1t 4 38 | $t
Fllxxs R, ZABRRALER T £ 54T,
BRI A 8% ,P<0.05 W ZRHZITFENL,

2 # R

2.1 REHALZRMED CA2 X FLVCR #1
BCRP &%
512 h #H %8, 72 h 4 FLVCR W 6%

fH(10D) 8K (P <0.05) ,2h 6 h24 h#H 512 h 4
10D fH I 255 12 h 24 h 72 h 241 BCRP £ 10D
fEAE2 h 6 h 4B EFFEIR(P <0.05;3% 1),

& 1. REAMEN KGR S %A E 2 FLVCR # BCRP #
IOD fE(x +5)

Table 1. 10D of FLVCR and BCRP expression in Hipp-
ocampal CA2 area at different time points by immunobhisto-

chemical detection

| n  FLVCR(IOD {f) BCRP(I0D {#)
2hef 10 567.38 £52.57"  1074.32 £71.28"
6 h#i 10 574. 03 £57.56"  1079.55 +65. 82
12 h 4 10 457.24 £33.26" 718. 80 £61.77
24 h 2 10 485.51 +45.78" 650. 51 +58.31
72 h 10 195.95 +43.77* 829. 11 +39. 44

a I P<0.05,5 12 h 41 IL5; b A P<0.05,5 72 h 41105,

2.2 RT-PCR #li##53 CA2 X FLVCR mRNA &
BCRP mRNA Rix

72 h 41 FLVCR mRNA JKJ¥ H %2 h.6 h 12
h.24 h 4K (P <0.05),2 h .6 h 12 h 24 h H[E]
ZS L ERING 12 h 24 h 72 hH# 2 h K6 h4l
BCRP mRNA JKJE HLAEFEK (P <0.05) ,12 h 24 h |
72 h )RR EE(E 1),

2h 6h 12h 24h 72h

FLver
BORP [ ——————

0.25
= FLVCR

o BCRP ab

o20{ @ %
0.151

0.10
005{ b b b b
' b
0.00 . . . .
12h  24h  72h

2h 6h

RELLE

E 1. B EZE RT-PCR @GR I/FES CA2 XA [E A
8 £ FLVCR mRNA #1 BCRP mRNA HJ %% A Tt
M5 552 .6.12.24 F172 h RT PCR 455%, B W iRl i J& AN 5] B i) 4 71
FLVCR/mRNA 1 BCRP/mRNA JKEE LU fH . a A P<0.05, 512 h 4l
A2, b H P <0.05,5 72 h 4 1L%:

Figure 1. RT-PCR detection of different time points group
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2.3 ARENER

FLBE T 1 T i 2 0 I AR R K, A T
(BT AL A% 2 200 i i A TE Y, TG g o R R
R 2 20 P S B K b A RE R A, % N
K P IR v 2 LUK ;. NTE (377 2H i N Jo
W5k, K i, A A A g 2 BORE; NTE 5
AR R P D v P ORE |, S K
IR s NTE ARG i 2R A S oA o o 2 2 K i
WREWURAL S NI K 2R AR B (181 2)

NTERFIZEH

BFARE

2. BERN( x1000)

Figure 2. electron microscope detection( x 1000 )

%+ 2. PELM/E&E7T4H FLVCR #1 BCRP B IOD f&(x +5)
Table 2. 10D of FLVCR and BCRP expression in Hipp-
ocampal CA2 area at different doses by immunohistochemi-

cal detection

| n FLVCR(IOD) BCRP(1I0D)
RFARA 10 2188.52 +206.65° 1439. 89 +95. 94°
FERIZ 10 377.09 +89.44" 1089.28 £61.67"

NTE ARFIH4 10 677.95+92.07°  703.47 £63. 74"
NTE Hp5E4] 10  820.39 +169.02" 819.92 +49. 28"
NTE &5&E4l 10 1877.87 £252.04* 1006. 90 +60. 60"

a N P<0.05, SR LE,; b oA P<0.05, 5P RAE,

2.5 3 CA2 K FLVCR & BCRP mRNA Fi%
SR A, T R4 K NTE & Rl
FLVCR mRNA JK ¥ HE SR 34 i, FLVCR mR-

2.4 5 CA2 X FLVCR #1 BCRP Ki%

SR AL g, TR 4 K NTE = 5 =2 41
FLVCR RIS B (10D) 8 (P <0.05) , 5
PR Heds AR ZH A NTE A%, 7] &40 10D {8
W1 BEMR (P <0.05); SRCAIA b, R F R4
BCRP ML BEH (10D) 3% (P <0.05), 51&
TR H, HAh 441 BCRP £3i5 19 10D ¥R (P
<0.05) ,NTE 455 & 20 SR 4H 10D 25 55 6 W 3%
PE(FE2),

NTEHFI 24

el &

wEs

NA FE50] B3 E (P <0.05) ; 440 BCRP mRNA K

BEHC( 5 e (1 3) .
33 i

BRIENEN LTI R Z — , S 1 2838 5t
LR A A E R R B, B T —Fh
AL, BB 5 14 0 7% PE 4R (reactive oxygen species,
ROS) MIKIE . B, HAAME N R R E S T2
A, APFFEERI 1 KR Witer KA B SR
DR ke 4L 02 5 IR o 400 K 3R R MR i 4R
AR o B IR A A A AR U Ak A Y I
L RE A B 1 (Human heme oxygenase, HO-1) A 3¢
R FAITE R B 0 T AR S AR e 2R L A
ARAG I BRI K BUAR S 24 /INE P HE BRI 38 K
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285 85 492 o

2 T
A V\"e&' N\»(?,& \A'(Q(‘ @_?? %‘@%
FLver
BCRP il
pactin [
B 0.30
o BCRP/Actin-mRNA
0.25 1
0.20 1 % ‘}
8
@ 0.15 1
K
0.10 1
b
0.05 o b
[ -
0.00 -
B B B B B
N NS\ P S g
\\\" é&? \\\’Y?jxﬁ‘ \\\x?:?ﬁ\ 1&9_3,? ’f%‘

3. &i&¥r4 RT-PCR &M MER M /5 A E) 5 77 42 FLVCR
1 BCRP mRNA BJRIE A WHI0F NTE ISR 4 (3 ¢/
kg) PFIRAL(9 g/ke) T (27 o/kg) TR FIBAIL RT-
PCR 2555 ;B MBS A [R5 57 40 FLVCR mRNA Al BCRP mRNA
REEWAR . a i P<0.05, 5IFRAHLLE b H P <0.05, FHAIH
H#s

Figure 3. RT-PCR detection of different treatment group

TR PR AR R RE Y T v T 2 D e IO
Ja N RA AR FVH, R, FeATTHE 21T
AT T R A G S 0t A A LR AR P A A
JEM LR 2 i 2L R PI A X il 202 2= i
CLER ARG 7= 40, LA S b 2 2R 48 T i 20 21

MELLR PR A AU | B A A iz i, 5 5 15
2y A R Y R R B B R R
EJ5 i 1T Fenton N K& FE H i FEAE AL, d 7F B
DI B W o A s 11 s e L ERRE 1
1 1L 21 28 Bk 1 2K 11 FLVCR  BCRP 1] DLE 3 &
BFETVEN ) FLVCR NI & B A% |
P MR LT R, R AN e A2 14 2 A AR
FAM, BCRP 1R 55 —Fhifn 21 2% &k 2 A, 76 1L
i S 5 A Bz 40 6 i S92 J5 400 | 29 3k, I R AF
FEH R R 2 i I R R A kA T ARk
W5 K B BCRP 5 B JR 7% i3 BR 5 ( Alzheimer s dis-
ease AD) W AR IRUTRRAY A s HLHL A BN | )5
FRER I AT 755 BCRP BYR3K I Al 410 i ke 1fi 5 309 g
A AR A o O i1 OB A w11 7 &N N & 7
ST (HIF-1) & BCRP |4 BCRP 54l £4: R
PEZEA TG, v V5 B 40 P It 21 2R R ebk, 40 461 0 1

A B I AT IR ECR S M A A2 %, kR
AR, I £T 2B AR I 2 9 T R A2 A R i AL 1
Z— LT Ak R 12 B A A 5T B
X, ASEE#E I SD KR EURBEMS 2 h 6 h 12 h 24
h 72 h £ E]E, AR T CA2 SR IX 121 22k 85
JEH8 5 1 FLVCR & BCRP fh 57281k, #F9E &
PR MCAO RJ51 5D CA2 X FLVCR 4 FF i &
iK,72 h FEAIK, BCRP RJ52 h.6 h ik ,12 h,
24 h 72 h (RIEWI AR (P <0.05) o FH UL AHEN
i ke 1 A3 FLVCR K BCRP k38, e s 48
TGN IMLZT 26 2k A o, B f5 FLVCR T 72 h K&
BCRP F 12 h JFIR Rk /D, T & IT N I 21 %
BRI M ouak kit . P, FATIESE 21 &R
BRAR I R AT 2 S SO Bl i 453 003 & A AR

A WS B B B 2 0 mT 0 g ik il S b 28T
PR B A R e o — TR R A BGRB8 T
P IhHRED IR ST UE S 38 G P 25 NTE
A R BB AT I R | e B = 41 1A i
SRS (-PA) RIS M DR3P I A P9 R 4, s
LRV, A2 R R Bl i i 26 £ A% ot A S AR 00
O ot/ NS SRS sk I A B i 3 A DR
RN OE T 1A 1, Ll i | L 0
ARWRELLG R, NTE &4 i N il S &N
BB, A n IS B IER . NTE @5 w4
FLVCR J2 FLVCR-mRNA f4 3635 0 5w K,
FRATHED , 3 FLVCR B335, i 3 M P I 21 3 8k
FIANHE, P85 AR, T BB 25 AT I 245 NTE f4
BRI G R 2T L]
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