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[ Abstract] P-glycoprotein ( P-gp) belongs to the member of the super—family of ATP-binding cassette
(ABC) transporters. It is the 170KD glycoprotein which is the product of the MDR1 gene, located in chromosome
7q21. It is an ATP—dependent exported and oriented transporter and involved in various physiological functions as
well as the transport process of many types of drugs in the body. The physiological function of P—gp is to pump the
toxic metabolites out of the cell in order to reduce the accumulation of toxic products so as to protect the cells from the
poison. However, in pathological condition, the drug which used to treat the disease may be pumped out of the
cells by the P—gp. Therefore, the P—gp is the main cause of the multidrug resistance in clinical disease such as tumor
and some neurologic diseases. The cross-resistance phenomenon is leading to poor efficacy for these diseases
treatment. Panax notoginseng as the characteristic Chinese herbal medicine in Yunnan province, it has many
significant effects in the treatment and prevention of many diseases such as cerebrovascular disease. It can improve
the blood hemorrheology, prevent the produce of the peroxy radical, alleviate intracellular calcium overload, treat
inflammation, as well as improve the immune system function. Meanwhile, some research recently reported that it
also has a considerable prospect with its' multi-target and multi—channel regulation in the reversal of the MDR1 and
the P—gp genes expression. This paper reviews the progress of the down-regulated expression of P—gp and MDR1
genes through different pathways, and the mechanism of Panax notoginseng and its monomer compositions on
down-regulated the expression of the P-gp and MDR1 genes.
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P—gp JEH Mdrl 2R 405 9 5310 170 AO8%E
FRWE R T, &—Fh ATP AR HGE A & 1] B 5555 22
J&T ABC B5FZ ARG —B. P-gp 25
MUAR &S FI A BRI RE, HS S5 Z2ME SY R
W, FUBRANHEME, FEAE LA 25 i i
FEAEA. RAE . MR TEIRIRIRYT T AR £
btk 5 P-gp Ml KRB YIMIE, LA AR
BE, ALY P—gp AMHIFUSCON 2 T RIS, =
£ M H S PR A FE I P-gp BRI, AR5 7=
2 2T 2, ik — TR R R B — AR
P—gp MIFIAFFE S, ARSORITAERFTE P-gp MKl
TR e = b K HBAAR 43Xt P—gp kAR Ab I B
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1.1 P-HEER

P-gp B — AN ABC iz t5H, &
HIAL T2 7 SO E A /Y Mdrl BEDR gt i) 731
J 170KD FOEs A 1. P—gp J&—Fh ATP 4K
ST, AT LR N A 20 v R R A B A
I IC N R N R/ RO E- R AV NG 2 € 2 T E]
(multidrug resistance, MDR) & 4. Fri§ MDR
JEAE IR A X — TR R 24 ) ) B 24 B9 [ I
X HA A5 H 25 S AR R AL A [ B4 B2 e e 24 P IR
FRESS S AR. P-gp fERAHEM N BERY &5 H
W, BB R M INSFHE A A BEEER
5, Rl — S e R A A PR K, A
G B, X — SR 2 WX LA SR I 2 A, i
BB M HREA . RV P-gp F 3R
B TS T A B 7 R2E 1 I 0 i R I P 0
R, D AT AT 5T — MR R Y P-gp 17657
BORBFFE R GSFIXER. H RTOF S 2 i 5 P-gp
AL 2 AR UK RS BRUK 5
1.2 Z|ABRKFEEE P-gp H%KiE (BEBKRKFE)

P—gp #0513l 1f 5 P-gp &5 5, MM A& i
P—gp BYNRE. HAERIBLEI T 2008 3 Jrmi: - (1) B
P - gp BENLE  (2) THLATP HZhEE;  (3)
SO A L AR B R A A, I S R IR R 1 24
FHAEL Tween—20 1Y REAT B0 4 22 25 Hii R B,
N P- BEE P RERIK, B RR TR 2SI N B
R, BT RYAL ] AT AE 28 o 40 ) 22 245 15} 24
Mdrl B2, WTENLBA frE— B 0igE. jXst
25 R TA B B HA 2 PRIEPE, B DA S
& HIE P—gp 4R, HATIRGS B PR3

P—gp MR R EEL T 34 (1) %1

PR L GERImack . AR A AR, IRIR L
TEIRYT HAp G B R, & BLHHA P-gp MR
L AHAERIASR HoJCk#erk, FlaEk, #alfEH
5R; (2) 5 2 AR R T, SRR
FACHEIFNE RIS k. (HH AR (2 2K A AL
PA503A4 IYJIEY), IEAMAE = HAD ABC %1z 8 Ui
KKK, eI P-gp YIS, 7= A A
RNE. (3) 55 3 AR P-gp Ml 7 LK Tariquidar
(XR9576) . Zosuquidar (LY335979) MiU3E. &
FHE RN PA503A4 Y, X P—gp BYATIAE
FHAVR S PEsR T 2 AC. S 9 — S 58 3R B B
XR9576 YR (Tariquidar) [— 2887 HALA Py 50
il P—gp SN EREVEHBAN K] ABC ZE75 H A FLAR
A T 25 8 1 ( breast cancer resistance trotein,
BCRP) . [HFH% —PEE R P-gp IIHIF], K
NN

1.3 EEKFEFEE P-gp BFRiE (EREKE)

Mdrl JE D FEAZ N B 50 mRNA, Z&H6 5,
TEAZ BRI B A ) Re s My P-gp R
M. MR RMBIRTE N F 1 (HSF-1) ¥ @B S
WA 25 7L Mdrlb 1 P—gp 7600 JIE (1) 32 3K 34
fin, TRk iR 2K SE ) HSF-1 5 808E O TS 22
HALITFRTREAL HSF-1 /K-, TR —MIBAE iR
S, DA T RS i O e M A v TR T
. A% #F Y H 25 muM M 10 muM
4—Anilinoquirazoline &b ¥ A A T JIFT 461 il 97 &4 JH9 ok
AS549/DDP K 4111 ] Sre % 2 B2 I8 1§ (Src tyrosine
kinase) , &P AS49/DDP Xif 254 HI RN E 43 4R 5
1.59 #12.10 f%, Rh-123 4N 254 & 550 il v
1.21 A1 1.59 £%, MdrimRNA 7K 5% 43 51 #2 il 1
53.8% M1 27.5%. VLB Sre T2 R JH 15 1
AT LA Z2 24 25 A B 2 ) BURNE S 2
L e B2, AL 5 R I MdrimRNA 7K
*. NF-kappaB""5 Mdrl A —~ & X XA F 5
i —450 % -193. 7E I PUE Y X 5 NF-kappaB
LEGA S ZEAE FI NF-kappaB p65 fid 225 1] RESS
HECIH MK AR 25 Hh S B R AR A5 W) Clitocine X
Mdrl J& 2hF A3 filzcR. ] NF-kappaB 19
WOE A LA P—gp /289 MDR.  4fiffd [N F—4%fk
A (NO™;, C- KimZ &M Mdrl FEK A9 H 3
b WL p53 ABERIRY IR HE N CBHEY
&, BATTE Mdel R B S%, 8 P-gp R
ik, M-S MDR BY&AE. et X L) it i
Feik, LR Mdrl JERAER, R
P-gp [H5R3A.
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DR B2 SR, MNITTRAAIG P-gp AOFRGE. AR AR
Z= A8 I B T Ry BB Y A 1 e A% TR, M
PR RIS, 46 L RNA, Je X DNA
K% (Ribozyme) , ‘EATE L N A MAMAEY G
WAk 3. W X IF R ( Antisense
oligonucleotide) A iff 5% it i F 75 |2 X5 ¥ 7 R
(ASODN AS1-AS6) Ut Z 2T 25 ZL R m 2 i 48 h
Ja K IAE 4 41 (AS1, AS3, AS5, AS6) H,
Mdrl mRNA Fll P-gp 615 B W/, (RN P-gp
IRE R A BErs. Horp AS6 4H 02 Mdrl 45 50f P—gp
FEE KA R — 2L, B H XF By 5 25 1 T 24 1
R 8.4 %, XK T8 7 Bl T 25 1 P AR 10.5 3%
X ORI 2 B B SCTEAZ T Il 2ok 336 B L MR A it 24
260 Mdlr 1 5 D] )2 SRR 45 a5 8 B3R R 4y DX AR A1
P-gp [3R3E, MBI Z 25125, 1 AS6 5 Mdrl
FIRIREIAFIL T (ATG) RHAMA, HA R
PR, AR R BET 2 AT Mdrl 198
it Sk RZ196 F1 RZ179 1RSI Yy Z 24t 245 3L B
Y, Mdrl $8EON 2.20 FEE 3] 0.76 F1 1.40,
P-gp [ZRIEFM 55.0% 18/ 5] 4.6%F1 182% , [F]
BHPE G418 (IEHRET,  lyRd 200 B 2k Al 11 o
FBER, 24H G % RZ196 Fl RZ179 % i Ji ki
EEYL I A0 A Mdrl FE A 4ERETE 0.81 F1 1.47,
P-gp MR IERYEFFAE 5.2% M 19.5% . Ui BT
Mdrl ¥ RZ196 F1 RZ179 1] ALE RSN G H i
MDR 2RI /) 2L IR A A, T RZ196 A & i
RNAi (RNA interfering, RNAi) 1F Jy—Fh 5 2
JF 9 R S S DR G B B AR L T o il AR TR
L ORI, Yang!"SETE K FROMEIA PRI 1 ek
P—gp ABETRY o i Dyt ) & Je 25 1 siRNA 3Rk 2L
& 1Y pSIREN-shuttlel 3k ¢ 5 ¥ (19 £ X Mdr1B
mRNA 1535, & Mdrl1B mRNA 193595 @4
H67.70% (P<0.01), [FE} P-gp (UL, S2H4
B AR T BAPERTIRZE (P<0.05) . Z5F4275 RNAI
AT BE A T4 XA PRI P 25 4RIE T 0 iRt

2 HZG=L£%t P-gp BHPHI

“EERDENRE AR, ERZ R
BT S TR E B ET AL HEIERN, £
S R RN TTVER, 7R Mdrl F1 P-
ep RIKMBERH, HA—EWHTR. RNIMIER
R, =B M HA RIS XF P-gp ARSI T HL
NG5 L IR it 24
21 HERS

“LEAZMA RS, HAF e

I, BRI, JEMIE (CLFR) . BHEE,
WS HIEEZS . MRS AR . R A S
NEESE . TOAHLER 2RSS, HREAPUR R B 1T
[=t=H (PNS) HMHK (Rh2. Rg3. Rbl, Rgl
)] .

2.2 =tREBEEI P-gp BYIMNFIER

221 =tHRE®R (PNS) =+trmm (PNS)
gy =R IO I — A ROy, RS
HANBRA Rbl (4 30%) . AZ2AF Rel (&
20%) . —LEBIF Rl (5% ) MIASEI Re
(29 25%) . 7R "4 R AN T I 9 40
K562 / VCR (i 2541 0) A#EA0 g EAT T 386 5% i
5%, FFH4ERiick (Ver) 1ENBHMEXTEE, &
PNS 7£ 50 ~100 wg/mlL A JCAN I B 70 B P9 BE % $2
bR (DOX) X 25 4npE e sE/ERT, i EL
B 2450 JBE B TN S 55 VR PR, 5 Ver
FLAS, PNS 7E 200 we/mL ¥ 3 B Houid% o i HH K
F Ver | we/ml ¥ BE IR 5L 50 . I X 4
Rl P—gp MIDEEHERE, KB PNS 4135008 i
BB REAC, AgitaEa X X e 4 & B PNS
(50, 100, 200 pg/mL) 0] I £ 25t 24 3 [H
Mdrl K ILFIEMPEE T P-gp W, HKE PNS ik
FER B, N ELE RN . KT PNS i #
K562/VCR () EZHLMHE: (1) PNS EZoia %
PO Mdrl BRI ZR3K P-gp, 0/ L2547 9 S HEVE
i (2) WEFEEH PNS y—Fhis A J7 40 85 145
B, epeE S Al A P-gp, FHIE P-gp B9
IR AL, 8/ FL245 W A A 4t e P AT 2590
W BRI T 2 2T 2545 L e s (3) =k
LRI A — 14 B 2 Fh 415 R 5 P-gp R
ik, RIS % B PNS XF K562, k562/VCR F 4 s 5
PEAR/IN, 7E 500 we/mL VA b A" 5 7% FC A0 i 25
. T Ver 7£ 6 weg/mL PA_F i HAT B 2 O A e B 1
YER, HEMER S HRE R IEAHE. UL HERT
=L REARCHZE AR P-gp WFEH. [FE AR
R >R FH A 12 B2 ) R A ) R i v 0 fk ke ot
TR R UK R R SOIRAR L N P-gp 63K
W, AT tRerisITEMaREAA =L RE
I A Bz R SORAR M4 I P-gp AR IE, R
= g g A T USSR B — AR P—gp I,
H A ASE G 28 Rl FE it — A 5T 24 .

222 AZEHRh2 AZREE R 2=LH
RGBT/ Bon e, 4%
Syi@ MM, KOS T IESE, Rh2 o] LI
ZMN GG, TFXF IE & A AR PEAE I EE AR, 5K
R e N2 i Rh2 3005 P-gp /S 19 MCF-7 /
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ADM (B 2) Z M5 28, Rh2
PN FLBR R A0 M Ak (MCF-7) % fiit 25 40 i
(MCF-7/ADM) Y445 BH g 38 s i il vE AT, [ml B i
BN MCF-7/ADM H i % FHEH 123 28 3RB 2,
HAFEAKEE 7E MdrimRNA K P-gp F k525
e, K TE R, A Rh2 R AR SR B
K] P-gp. X —Z5RGRBEEIEFEANS R
1 Rh2 L1 ML 22 24 Tt 25 40 i K562/ VCR R
PRI SR — 3. TAEANI AL ST 45 3 b s
24 Rh2 5 ADM BE& 0 HTEF,  Rh2 fig B 3 410 )
ADM X+ 41l P-gp A1 Mdrl K2 A9 mRNA /KF£)
i (P<0.05), SWERBTE, Rh2 W 40
pwmol/L IV R A B . 45T HAM ] P—gp BOHLTH]
e (1) Rh2 FE 045 8 18 FHIE ) 50 4 25 A 4 B
B P-gp PSS A, DT I ) L ES RS AE A
REARZI P S HE, B2 =5 20 0 P 24 0 vl 3 T 3 ¢ i
Zj;  (2) Rh2 W BEIE T FEARANAE N Ca® 3 il
PKC M5 FIS0E , -8 a4 fil it iy PKC &
FKik, WA PKC A RIFESH LR, i
ikl P-gp BIZNAE;  (3) Rh2 A3 n] g A fEuk 0] %
(Ebanml GE@ 129 PKC 1S AL i P-gP AYBE AR
k) YERF P-gp, (HIHTNBEIGERERNE, M FH
W7 ADM XA P-gp A9 FIRFERT, HLIRE R,
LA FH R .

223 ASE®R Rg3 #hiE Kim4x =L Hia
BUNSY Re3 WX A, Re3 &5 P-gp IRWISE 4tk
2545 P-gp, M P-gp XF P—gp JIK #1111
123 f%iz, HEFRERKBOCR, 7E>200 pwmol/L
W PEI AT LR B 2 P 123 AN GEARAE
LR AERIK) . BB Rg3 AR P—gp M)
). R HOGRIEEF ] RT-PCR 72 F A /) i i
i} 98 Mdrl mRNA 9 3 35 & 3L Re3 i@ i 7 il
MdrimRNA A1k, HH B REE Re3 4180 Re3 A
Z 2t R P-gp Y33 AT 22 241t 245 1) &
4

22.4 AZE®R Rbl TEERSE KL, 4 Rbl
A PR 5 25 40 20 9 MdrlmRNA 3235 60 BAL T
XTHRZH, HI P - op WITNRERH B Z R MDH], XT24
Y0 AR I S AR v DR R R B P — gp
PG Rb1 /5 F 5 HL60 /VCR i Jifd 3 1 A1 21
LB P-gp K, S5 AL AN A SE 5 B R Rbl
YERG . EHE S B PN i P—gp BIELHY P-gp 7 2 41
o %25, #E—Uii] Rbl H52m P —gp 193
fE, TXF P—gp MUK JCE.

225 AZEHR Rg1 Eﬂ:%%%mﬁgl N P-gp JIK

Y, IHHA P-gp MHIFIMMEA. A kA H
Caco—2 AHMIMETIRSE T Rel X} P-gp LHREFNZE LI
o, SR ERE 20 mgL) MASEIT Re
1] i i B AR P-gp A1 HE S iz 2 8 1 /D
Rho123 W4, HEs@ILES/ N b R A i s
Ivi] o A PR AL 5T 1 = R A B 4 Rl X
R UG e T P . P—gp MO IR, &K Rel [A]
FEA I P-gp MFIRIFER, (AR SEIG %= BFSY
S5 RIS UE SE B B

2.2.6 EERFEWR LAy I
FMWHIEI ] DU A RO T2 Y s, @
P ABCB1 JEK, AT R P- gp BYFRIE.

3 %Ki

FHR AR R P-gp MIHIRIE N 2 251 2}
KAEMEENE. Eoh2d =t HEZseE, H
ATEL R L AR5 Rh2, Reg3. Rbl, Rgl %5
A B P—gp PIVERT,  [RIB SR & B 4320
AN K 36 P-gp, 17 H KSR
AR Mdrl JER AL, HAPHIHLE A2
WFoE . = R LB R R S A T R
P-gp W[ B IR A 5 7= A Z 25t 25 0 &k, X —TE
B R (AT S B — AR P—gp BARIR, MK
T AT A I DR 22 24 i 245 1)
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