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HESHEZEREMAX XEEFIR P-gp RIS

IEM ', FEET, BREZ BRI
HOBERIASE 1. TR, 2. B R, 3. HTER 095, 1% 1M 510515)

BWE: (M5 HRBEALT KR ZEE P B A (P-glycoprotein) HIFZMA . 1 i 6 K B IR E SRR . H
BAGE . HEHZBES IR NS IR 1 B)E, FHEERY ot (ussing chamber) iR, K4 EFHH 123
(thodamine123, R123) F13% 4 (fluorescein sodium, CF) £k il 45 [ 70 I i 28 Ik W i 7 i) 043 W4 77 1) BR) 35 1o
RIS R, R123 FI CF 352 S M B 9806 70 G BT Il o 1N SIE IS ¢ D' 5 k28 A ik o s W 3¢
A (real-time fluorescent quantitative polymerase chain reaction) ¥l mdria FR7EWMZIE L. 7E ussing
chamber SZ36H, 4 i 253 5k H B ARy LA 14 in R123 W75 ) (mucosa to serosa, M-S) 375 i 4 Fl gk /D> 73 T [
(serosa to mucosa, S-M) FE L VEAGEEF . HE BN T R123 BT W B, (B0 W5 a3 mA K, H¥ LS
VFRSG TR G R4 A R123 S-M OB B kb (P <0.01); A JF4LH 21T R123 M-S (iE (P <
0.05)o S 4LHIZE H LI B MK (P<0.05). 1M rt-per S28H, YEA HZE AR P-gp 36 2E I SE MmN, RILK
BUEE 7d A 14d HEE, 55 AMLILEAT N mdrla FiE 1S, HRER GRS 556, VT H 5
HH xS %12 CF i seit s, BBl &gl & a3 B T CF S-M 1iE (P <0.01); HZE
M. ARG IR N s> T CF M-S [13&id (P < 0.05), (HH X CF #ia s A St m L.
B g At — Pk P-gp I, T0OH S H B A R R123 3F 52 m 5 0 f H S AL, AT B s g g A
YEH, ABHCREPE o WS N, X PT g P B AL = AR RE L L —

A HE, HAL POl S IO E RS B R B P
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Modulation on the P-glycoprotein in the jejunum by combined
use of Glycyrrhiza inflata and Kansui

SUN Ya-bin', LI Guo-feng'", TANG Zhong-kun?, WU Bing-yi’

(1. Department of Pharmacy, Nanfang Hospital, 2. Department of Medicinal Chemistry, School of Pharmaceutical Sciences,
3. Central Laboratory, Nanfang Hospital, Southern Medical University, Guangzhou 510515, China)

Abstract: To investigate the modulation on the P-glycoprotein in the jejunum by combined use of Glycyrrhiza
inflata and Kansui with ussing chamber and rt-pcr, Rhodamine 123(R123), a P-gp substrate and fluorescein
sodium (CF), a model drug of non-P-gp substrate transported by a passive diffusion were taken as investigational
drugs. Because these two drugs can be easily assayed and widely used in various research fields. The permeability
of R123 or CF via Wistar rat jejunum membranes was evaluated by in vifro ussing chamber after oral administration
of four different decoctions of Glycyrrhiza inflata and Kansui for 1 week. And the concentration of R123 or CF
was determined by the fluorospectrophotometry in the receiving solution. Meanwhile the expression of mdrla
in P-glycoprotein was detected by real-time fluorescent quantitative PCR.  After oral administration of combine
decoction of the single drug, the absorptive directed permeability of R123 increased significantly (P < 0.01).
On the other hand, Kansui and combine decoction of the two drugs also decrease the permeability of secretory
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directed transport (P < 0.05). No action of Glycyrrhiza inflata was found on the secretory transport of R123
[Papp = (2.56+0.38) x10 >, cms '] across the jejunum tissues, while P,,, of control group was found [P,,, = (2.35 £
0.27) 107, cm's'].  After oral administration of Kansui decoction for 1 week and 2 weeks, the levels of mdrla
expression in Wistar rats were lower than that of the control group, but there were no significant difference in the
results. Meanwhile, Glycyrrhiza inflata had no effect on transport of CF across the jejunum tissues, though the
other three groups could decrease the permeability of CF, as compared with control group. Kansui may slightly
inhibit P-glycoprotein function in the intestinal membrane. For another, some compositions in Kansui inhibit
P-glycoprotein function, and some others strengthen the tight junction between cells in the intestinal membrane
to decrease permeability of CF. As the inhibitory action to P-glycoprotein was enhanced by combination of
Glycyrrhiza inflata and Kansui, based on the results, it may be one of the mechanisms of creating toxicity once
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co-administration of Glycyrrhiza inflata and Kansui.
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TS HZENEALE g 20 )R %
] 25 2 A EIT TR A AN BT 41 e €
2% PA5S0 1A2 BRIGTERSEmT . SR, ST
T CYPLA2 MBgIEYE; FHHEIE CYP1A2 [¥1
WEPE RS HEA G T CYPLAR (B M.
U H S5 HE S AT CYPIA2 BG4 H
FBE W RET R RS A He T T
i, RSN RAFAIK P4SO &, $Eos HH0)
W2l SAE R, & T s H A, A5k
oYW 200 AT BN >, AR T E L. T
Z M 258 11 P-HE&E 1 (P-glycoprotein) ¥4 %r
SRR KRR E Stz P4so AR, AR
ZHES MR, WS 20 & A e
X} A FEFE P-gp P2 AR

AR ussing chamber S50 H A L S 58 6 2
R AW RNV E A (real-time fluorescent poly-
merase chain reaction) 8T H 5 5 Hix& H 6755
FhME P-gp MIREMA . — 70, HAEERE IR U R 2
G HETER P-gp s, S — 7, AN
PRI LY HAS 5 1 ANBY Bk I B H RO 24
G SR EEESE v BeNLHZ — oMbk, T AR
T, WA R AN P-gp A HIHIE
2570508k, 4w 1 IR 2590 A= ) A S B I R
TR S C AN e ol 7 S B

MR 57RE

WYy HRESHZREN AR SR M RA A,
21 7 B RE R S v B 2 A B K A R AR S,
YOS REY) Glycyrrhiza inflata W1 AR KR ZE,
FEHWS HIZEO) KEREHEY) H 1% Euphorbia kansui
T.N.Liou ex T.P.Wang [fJ T, 7 H o

iR 2P 123 (Rhodaminel23, R123, #it'5

046K3688), “¢ %W (fluorescein sodium, CF, it
047K0676), HEPES (2-[4-(2-hydroxyethyl)-1-piperazine]
ethane sulfonic acid, #lt5 016K54331), Trizma base[Tris
(hydroxyethyl aminomethane), fit*5 103K5411], LA L
WA AL B Sigma AW . RALLEE (ethidium
bromide), HlERE (PHHEA) 14 H S RA A . —HE
AR A TN AG R T, R bz e e
2y (=R Bl saun ), aelan) oy [ et
dH,0, RNA $£HGR 7 & (RNAiso Plus, code: D9108B),
RNA 78¢5 itk /& (SYBR PrimeScript RT-PCR Kit,
code: DRRO63M) I [ Takara /A #] .

B 2O GEE Waters ~w], B
50 474); 7 mL EE Y HGE (ussing chamber) %%
H (Harvard, 2&[H); ABI9700 PCR X (E[E N T ZEW
ARG T]); MX3005P 7865 5 PCRAX (SEH % HE1R);
ND-1000 43 ¥ 611 (32 E NanoDrop).

4 Wistar HEVE KRR, K (250+£20) g,
TTERER LR S o fe iy, SH%iE'S SCXK #
2006-0015 B4 SR K 53545 45 7 U7 BRARRK 5 58 5
B B DA 25 AT R E RIEESK

RZREGR  HRORRE SN 15 A5 5 IR 28 1K,
i 90 min J& A%, LLAWEJS 60 min A5 5 R EUN (],
LYWV H S A IR 2F i g, FRRAR OB 4 2 1 L,
T 52 500 g, RN HBOK R HIE/K K
Hlge R b, R R 500 gL' HREL HIRG R
W 101 BREIRG Al kR L, RS R
A1 kg Lt HL HIES BN 4% 1 kgL
H K BB H B K EOR, AR PKRR 1 1R A,
REH R, HEE I SRR S G IRR P
BRI 540 500 gL

HEPES & imiga9ECH I HEPES 6 g, ¥ 1 800
mL ZEMRK, 2 58 au. mARETE (95%



© 512 ¢ Zj27 244k Acta Pharmaceutica Sinica 2010, 45 (4): 510-516

0, : 5% CO0,) 10 min Ji7, A 3 mol-L™' KCI 1.8 mL,
1 mol'L™" CaCl, 1.8 mL, 1 mol-L™" MgSO, 0.8 mL,
NaCl 8.18 g, 54 G H 1 mol-L™" Tris %90 7Y
pH £ 7.4, FIMA 1 mol- L™ i Z AW 5 mL, 7%
TKFRBZE 1L, A,

SRERIRECH] 70K R123 5 CF #iRAE pH 7.4
K] Oo/CO, S AKMLFN ¥ HEPES 2% v, X F HEPES
VRWUERE R4, S8 ] R123 5% CF I KWL N 4
mg-L',

S RLEIE  HEPE Wistar K ERBEHL K 5 4
Hegl, Hixgl. &dl. &4 AT K4,
HEH Y525 (20 mLkg ™), BEH MK, 4L 7d.

Ussing chamber 5246 R123 4H: i ] ussing chamber
SRR, HUES AR U AT, WEEE A 1 )G,
120 min P R123 & KRR L nl &t &, 5k
KW 725 1 MG, 2560 16~18h, 3%/ L%
BT (32 mgkg ) BRIBE, AENEHEds )
FF25em A4, B 5em & AT (FW4 10 cm),
LEA AT aAd AR (WAR 2 mm) 4540, K
U BYFF— /NG, B 0.9% 42 2 3h K bt g Bt
P AR 49K, 4y B8 W E HEPES 2,
VK77 S min, BYEUM B 3~4 om, I 5 5 5k 200
JEE 2, K B R R ] T b MR ) S B
(AN IS0 30 35 e %32, M-S), ZREII I R123-
HEPES ¥ 7 mL, BN HEPES 2§ 7 mL;
G WA T TR) SIS IS (AN R L) B 5 SN (1) %3, S-M),
A i N\ R123-HEPES ¥ 7 mL, 2 s () i A
HEPES ZZ M 7 mL . /EIRA A (95% O, 1 5% CO,)
AVEH BLA 37.5 CARME R T, 40507 15, 30, 45,
60+ 75+ 90 1 120 min 7EFEWCIEFE 0.5 mL, |71 %k
7t 37.5 °C HEPES 22015 0.5 mL o 43 BURE J5 i RE
TUKFA R A

CF #41: 1] ussing chamber 256 v, HU 244K
RN, WEEHEE 4525 1 S5, 120 min ¥ CF £ K
2 i B 22 B

R123 1 CF BIME A EZFEEE  RI123 KB
Kh 485 nm, KGEKN 535 nm, nJ7EIGEE AR
SE R123 [R5 658)E . R123 #£ 10~200 pug'L™', 996
SREERTR BEHEAT BDA, [HE5FER Y = 0.223 7X +
2.565 8 (¥ = 0.999 3), LMK RRL, FIERHA
55 553 73 49 99.9% 1 0.9%

CF M kKl 480 nm, RS KR 520 nm,
AILE IR PR T E CF (158 658 % - CF 71 200~2 000

pgL ™, BT XK B AT, RIAT RN Y =
0.638 6X +0.067 9 (X = 1), LMEXRZRRLF, [HWEF
H PR 6 BE 53 A 99.8% 1 2.3%.

RITEEERRMEERBMNE K7Ly
RIS PRI A ot P 50 Ak B 95 1) 25 8 I (1] 2 Jgs
M (BT 1)) 29RIE C RVEREO (5307 1))
HIRIE Cho, MR II AKX BB & (Q,):

01 =Y0.5C, (1) + 7C,

b 0.5 F17 23 F R BOREAAFR (mL) AIIAZ
W (mL). RIWAZAFE D, W RIHEL H 5%
(Ou/D*100%)0 53— J5 1, RMIBIEREL (Popp) LK
IR FOE I B ) M E B e bR, LR A AN
Py = (dQ/dD) x (1/4Cy), 47 cms™!, Horh dQ/dr %
ARSI I ) - BT E o R R P RE BT AR IR R, 4
HAEBOBBMA (1.78 cm?), Co A ZGBAN UL 2y
WIREE . fEARSE Y, I (efflux ratios, ER) H
TP P-gp MR AR, Fok Ay ER=
Papps/ Pappmss FeH Pappem 42 53 W77 1] (1) 353515 R4,
Popoms &R 1] 1R~V 35015 35 B4

RT-PCR ;Z#&i P-gp E KR RIE PRI FRIE

YNNI % IHEE AR 7 d, HZEKHT
W7 d, HIRKEE 14 dIRE (n=35) 25 50~100
mg, NG E S, Bl T WA T EE, HHEEE
~70 CUKFEHLRAT -

NHAZT RNA $EH0 # RNA S0 & it
PR AT o R4 3G I K RS TN,
WA B A7 BE iR KR, I\ RNAiso reagent 1 mL,
BRSNS T, FIREE S min. 12 000xg 20 (4 °C)
5 min. J{_EJZ 1 mL IS5 (RNAiso reagent [#) 1/5
IR B . B EiRiHE 5 min. 12 000xg B0 (4 C)
15 mine WRHC BV (V1R B e R 2 IS4
RSS2, #5810 min. 12 000xg B0 (4 °C) 10 min.
B0 JE N FEE BT, N 75%BE 1 mL, 12 000xg
B (4 °C) 5 min JG R LR il THDUE 2~5
min, MIAIG &K TE MBS R UITE, 5w ia T
—80 CIRAT o

RNA 4lifE FORFERTI  Hil#% 2% B IR b e
HI VKR 25 RNA 52380, 28 S Fl1 18 S 4% tiii i il I,
KW RNA LCFEf#. FRAMr ot BT RNA IR
JE DL Je Aygoldage K FIWT RNA 46 . & nl 40
Azeo/Azgo £E 1.9~2.1, %1 RNA 2l RUf

B SN, 4 U B A5 25 BRC 1) 5 e 53 IR K o
10 pL S NAA 2 w] B KAEHT 500 ng (1) Total RNA,
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Hp, &% 5xPrimeScript Buffer (for real time) 2 pL,
PrimeScript RT Enzyme Mix I 0.5 pL, 100 pmol-L™"
Random 6 mers 0.5 uL, 50 pmol-L™" Oligo dT Primer
0.5 uL, #J5 M Rnase Free dH,0 #ME 52 10 pL.7£ 37 C
15 min, 85 °C 55 511 F &l cDNA, ZJ5 2 ik x W
120 CLRA .

SYBR Green I S 5€ i PCR A B0t # x5
Y) (HH Takara A 7 Wi IFE5 ), mdria 55N B S'-
CCTGAAATCCAGCGGCAGA-3', Fif 5'-GAGTAATT

CGCTGAGGCTATGTA-3', 414 Fr Bt 140 bp; S-action:

i 5-GGAGATTACTGCCCTGGCTCCTA-3', Kiif
5'-GTCGTTCGTCCTCATGCTACTCAG-3'; ¥ 14 Ji Bk
150 bp.

Fo I 0 BRI PCR & M 25 uL, 2+ SYBR
Premix Ex Taq (2x) 12.5 pL, PCR Forward Primer (10
umol-L™") 0.5 pL, PCR Reverse Primer (10 pmol-L™")
0.5 uL, ROX Reference Dye II (50x) 0.5 uL, #iH cDNA
YW 2 uL, dH,0 9.5 uL. PCR J W4t 4:95C 10's
1 Cycle, 95 °C 5 5 40 Cycle, 60 'C 20 s 40 Cycle, 72 'C
10 s 40 Cycle. SEH AR HF S 48 3 AN AL, Siin 2
AN TERER FIVEXS B K T 351K PCR s M kAT Fil
filt M2 53, S PCR VIR bk mbfg th4e 2k
FRIFERE A2 95 °C 1 min, 55 °C 30's, 95 °C 30 s. $&4
RSO RV A, WK FE S cDNA
3NN H R R R SRR EAT PCR 4 G I8 3]
B K] C AR, PR Rk 2724, H T3 4T .

FitEHZE LRAERM x+s Fon, TR
¥R SPSS 13.0 Girt AR AT B E AR (W
FEA ¢ £33, & PERRUER P <0.05,

HR
1 R123 &% ussing chamber 238 i% i3 435 14
KBRS BERE S A AR K 1 R S, R123 22 K RS
RO ) R0 43 W57 1) 28 i it (8 1A) R 53
WA T A R123 325 3 e g s Ty Inl, o545 2120
BB RIL P 7PN (2.35£0.27) <10 Fl (0.64+0.03)
x107 cmes™, MEIERL I 3.67 £, ik T R123 5%
P-gp 2T,
2 CF iK% ussing chamber 3236 3% 3 4514
KRS MRS ALK 1 )G, CF 2 KR2E W
R TT 18] (M-S) M43 WA 77 1) (S-M) (I il
2 (K 1B) LWFE 2R, IMHEARIRNZBIERE Py,
S (1.5 £0.16)x107° 1 (1.39 £0.27)x107° cm's ™,

RWIIX T 1) CF (¥3Z L A8y FIOBCTT 10 JE 427 7
X, BAFET CF A% P-gp ¥:35/1 s
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Figure 1  In vitro ussing chamber permeation profiles (n = 5) of
rhodamine 123 (A) and CF (B). S-M: Secretory transport, M-S:
Absorptive transport

3 HEMEZEM R123 EMFIRIZIEH Papp I
1)

FE R, HIE LILE AR R123 275 &
M-S J7 A F1 S-M J7 [a] (5401 . 500 gL' H&ExF R123
WKC 7 i) 2 43 Wb 5 T 1) 3z A B a4, (RJG4
THEERE X (B 2A, & D)o RN H BT 23 P
R123 53090675 [0 A HEIE, Popp M1 (1.07£0.76)x107° cmes ',
XA (2.35+0.27)x107° ecmes ™', F IR I 7 1]
iz BAT RNt EEGH R (K 2B, £ 1),
HEHHEAFE, [ R123 Z25 ERIE 3 W7 1)
H 3z Yk D> RV W Ty T B s 3, Serh, A BTG
R123 [43 W J7 1) % 1a 15 560 MU AH LU AT 230D, Py
H (142 + 0.40)x107° emes ', & IF4R R123 K
W7 1R 58 5 0 FRALAH L AT 2 8, Py b (125 %

Table 1 Effect of different decoctions on the Py, of Rhodamine
123 across the rat jejunal membranes (<10~ cm-s ™)
Group M-S S-M ER

Control 0.64 +0.03 2354027 3.67

Glycyrrhiza inflata 0.92 £0.27 2.56 £0.38 278"

Kansui 0.66 = 0.40 1.07+0.76"  3.017

Combine decoction of the ~ 0.88 = 0.06 1.42+040"  1.62°
two drugs

Combine decoction of the ~ 1.25+0.47" 1.90 + 0.34 1.52"

single drug

*P<0.05, P <0.01 vs control group. n=35, ¥x+s



ZyjZ %4 Acta Pharmaceutica Sinica 2010, 45 (4): 510-516

* 514 -
Ty A —— Control (§-M)
6 —— Control (M-S)
—a— 5-M
5 —c— M-S
4
£ 3
z 2
=
E 1
o
= 0 30 60 90 120 150
w
E
a 2 B —— Control (5-M)
g —o— Control (M-S)
E 4 —=—§-M
= —— M-S
3 3
2
1
0
0 30 60 90 120 150
t/ min

Figure 2 Time course of Glycyrrhiza inflata’s (A) and Kansui’s
(B) effect on the absorptive transport (M-S) and time course of
Glycyrrhiza inflata’s (A) and Kansui’s (B) effect on the secretory
transport (S-M) of Rhodamine123 across the jejunum tissues (n =
S, Xx<£5s)
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Figure 3 Time course of combination’s (Glycyrrhiza inflata
and Kansui) effect on the absorptive transport (M-S) and the
secretory transport (S-M) of Rhodaminel23 across the jejunum
tissues (n =5, x£s). a: Combine decoction of the two drugs;
b: Combine decoction of the single drug

0.47)x107° cm-s™', 1 % 4L H (0.64 £ 0.03)x107
cms ' (B 3, & 1).
4 HEMHEX CFETBHIMIRTEIER Py, IR0
g, Wz AHEHEX CF &7 mFiik
M-S J5 [} F1 S-M 75 [} [R50 o H BN CF 287 )l &b i
WR WSCRR 43 T ) 140328 3k P 380 6 S 25 PR S s T K R
WEE HE A RUBRIA RS, CF 43 Ay 1) i%
T AR W PRAGE S, SR A RS I
A DL BRI CF gtk (K1 4, % 2).

5 mdrla £EHEXFRIESH

52K E T 7 d AN 14 d )56k K B 25 i P-gp
FISEIR o PIALEAT FEAR mdrla FERFRIE I EH, HE
HXTRAMIE, ®HwEEER (B 5).
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3 ! . . . .
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Figure 4 Time course of combination’s (Glycyrrhiza inflata
and Kansui) effect on the absorptive transport (M-S, A) and
secretory transport (S-M, B) of fluorescein sodium across the
jejunum tissues (n =5, X £5)

Table 2 Effect of different decoctions on the Py, of fluorescein
sodium across the rat jejunal membranes (x10~> cm's ")

Group M-S S-M ER

Control 1.39+0.27 1.5+0.16 1.08

Glycyrrhiza inflata 1.52+0.53 1.46 £0.22 0.96

Kansui 0.81+028" 076+0.11" 094

Combine decoction of the 0.77+0.07" 071030 0.92
two drugs

Combine decoction of the 0.75+021" 0.82+026" 1.09

single drug

ER: Efflux ratios. P<0.05, P<0.01 vs control group. n
X=Es

Il
%)

1.00 -
e T
5 3 o7 T
- @
< 8
£ 5 os
g 5
s F
— -
=] 0.25
g
0

Control 7d 14d
Figure 5 mdria mRNA level in jejunum tissue (n =5, X £5)
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LRSS, Vr2 29930 0 AR P-gp (1A 5k
I B TSN, —SeE T R, I
BRI YA, Y HRAN P-gp W PEMEH B2
P-gp (MEMC. H AT A D SRS S5 T T 24
YIEAR IR RE J1 . Caco-2 B2 — Ak R 2t
IEHFIT— Bl & TG I A AME AL B Caco-2 HLE
ISR RIE BRI EAT LA, & V52 518 AR
W 2y E B8k 5 2 — . Ussing chamber 37 A &
NTAE K B B S Atk 1) T 24 ) E N AR BT )
— AN KT B . Watanabe 25U 5 7 H0Ss SE R 3k 7S
T 15 FKEEHERRENE 9P R IBIE REL (Papp)s
IR T 5 N RS (F) MAHSME . 45 R R
B ZIWII) Popp 15 Fu AEAE R UFIRAR DG . BRI, ARSI
PARAN S5 J5 1K ] ussing chamber £ ASKAF 5T H % L
H AR XS K R Ji I P-gp (317 . Ussing
chamber I VAL H AT B I 0 PR BT (10 0,
VEfRI o, BB, 5 THE, &IrisE b W27
SRR T, IR AN A Z o T E
Hh 1 B N IR R R R A R T, DR
AT S A b RS A P RS TR S PR A L, T N R
JI T R (AL 25y Bk 22, IX & ussing chamber SE
UoRPRIND FEYNE s T NP5

R123 & P-gp ML), o THAG I TT 8, 75
MBI YN Pogp O AT 2 N, AR B b
W FH 11 1 2 W R FH IR S, R i) A AE DE A
P-gp X 11 AR 2490 O R ORI -9 (RO S50 o 4R 22 2738 R T
in vitro M in situ SE%, UL R123 4 JRPIHEA 0 5E 10 1,
ALK WL A4 ussing chamber SZ&;, W75 R123 76
23 W R 8 18 3B R AU W TT R R T IRTT  (B
H ok 3.67), 5 Fr ERFFUMSE R 8, RFHLAEN
JarHh (e is Loy o, UL R4 AE . X
LA R123 4 BT IR 2907 I N #5385 P-gp
IR IETATI . 5 R123 LIS HLHIAE, CF
9 L 55 B IR AR T 29 W) IX PN PR 2 R A5 E RIS L
HI S 2 T A R 2 B G h, AEAT
AT R 5k, A RS E . CF R %t i,
oS50 P 28 SE N e AT, S HL R )

1K AR A IS P-gp (LT mdrla Rl mdrib,
— W2 M mdrla 34750 HT . 5 RT-PCR & &7 iLH K
FHARGS 22 1) 73, 5 B ) 2 5 DRI AT AR LA
JIT LA B BT 41 B384 1 2 R IA 1H) B-actin Ay X] .

ASCRIAT rt-PCR A E RN 52 i R

mdrla (335 . HETA R R P-gp 7] 2y
BCATL A BEPE 2 (0] A IE ST, SCHRXR & T H A7 5
Bk N SERR R P-gp FIX R IR, Db
H 2y [ 20 A R SEVESE IS AR R P-gp kDA AL (1)
U SIS BAT B R 2 AR A

FEARSCIIAARAL ussing chamber SE8GH, 4 P2
Bk H A4 B AT 14 i R123 SIS0 1 328 3o 2 sk b
G TT I E IS PR AEVE H RS H X R123
SEM () S R H RN T R123 M-S J5 [ (F&E ik, 2
X S-M U7 e A R, HIARA G2 i
5 AR R123 S-M 7B 2b (P <
0.01). & IFH B BN T R123 M-S J5 [ &L (P <
0.05) &4 15 H EEI I B BRAIK (P <0.05). 1] rt-PCR
g, PR H B R ) P-gp S PR ) R IS
R NHER HIE 7 RAE 14 R4, FEEXFH
BEA[RER P-gp MWHIFIE RS, KILKRBEY 7 KH 14
RWHZE G S0 A CEE N mdria RIEH#
P, AR B G R L RYTHZE & —Fh P-gp
IR, H S IR A R R123 3E 1 1 s
FRHZEAACL WA S U R A RER,
PR RSO T, X AT RE R B O AR M AL
iz —

TEVEAN H 5L 55 12 0] 55 4 i 4 32 245 %) CF 52T
Scg b, HIR4L. ARG IR BW BT CF
S-M U5 [a [RiERL (P < 0.01); HiZ4l. &RIAMEIF
N BT CF M-S &L (P < 0.05),
{HH X CF #1852 WA gert 2 m S, I &
524 F G 5HEY 259 R123 Wl 3 44776
TWAFE ) P-gp 3G PEF= B0 i IE4L CF 4 ih il
WSS gk, RT BR[O o
5 [ 55 41 MR 448 25 W5 355 (1) AR AT O o (L & ALK A2
Lo 5 2R B R K A A B PR 22 o, B T RS A&
H 55 & A = AR B 1 s DA

Wk PA B SEse Ay prnr &0 HZE v Re N —Fh P-gp
. HES H A G P-gp 77 AE— 2 i
EH, XArfeat iy Hea - AR R i — L
il o AHA SIS U — AR I 290, 5 S ik 2
HEATAR DRSS Jiah, iE = . 1R B K 45 i 2
WX e VR I e ) (R 52 0t AF AE 22 S, 1T AR AR S G
W RS T B SR A B I . v p-gp ML
05 7500 2L 175 A 700 A A Dy A 2R 24 40 1) o B A T
AR T ) B H R H R P-gp MAIINLE . AT H
S H A TR A6 R123 W) in situ XSS5 E
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