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[ Abstract | Objective: To discuss effect of forsythoside A (FTA) on efflux function and mechanism of
P-glycoprotein (P-gp) in Caco-2 cell membrane. Method: Caco-2 cell viability was measured by resazurin assay
in the presence of FTA at different concentrations. Effects of FTA and verapamil (inhibitor of P-gp) on cellular
drug accumulation in caco-2 cells were investigated, rhodamine 123 (R-123) measured by flowcytometer, was
selected as fluorescent probe. Caco-2 cell membrane were exposed to FTA with different concentrations and then
ATPase activity of P-gp was assayed. Result; Viability of cells treated by FTA (1-80 mg-L~") was above 90% ,
difference was not statistically significant by compared with the negative group, which suggested that Caco-2 cells
could maintain their viability under these experiment conditions. Fluorescence intensity of FTA significantly
increased by comparing with the blank group, Rh-123 accumulation reached maximum levels of (223.43 +5.6) %
when the concentration of FTA was 80 mg -L~'. FTA treatments decreased P-gp ATPase activity in Caco-2 cell

membranes expressing P-gp. Conclusion; FTA can modulate drug efflux by inhibiting P-gp activity in Caco-2 cell
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A1 (BT RACAEY R AR A ), P-FEE B
(P-gp) ATP Jiff il 7] & ( 22 [ Promega 2% ] ) , Caco-2
R R (] B 2 B 2 e B il B 2 F 5 T 440 R R
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2 AEEER
2.1 YifkssE  Caco-2 4iffu7E 37 € ,5% CO, 1Y
WhErh 85 3%, R ] DMEM #5332 5 (% 10% Jif 4= 1l
W) o 4Nt 2 x 10° A~/mL 5 F 25 em® K210
R R 80% ~90% il FH T 25 1 i 40 i
2.2 Z5¥x) Caco-2 MIEEME AR R HI 7] KA
%o ¥ Caco-2 4 g 82 Fh F 96 fL AR, 100 wL/ 4L,
1 mLE 8 x 10° AN, in A £ 245 8% 35 3 100 pL, 4>
R HA (T A (TE2i) fil s dl,
Pk ER 6 N FATfL. TE ZEH ARG RE T INE
24 h J5, A 0.1 mol-L™" J] RIF IR 22 pL I H
3 hJ5,% % 10 min, 7E2 K EEHR{L 570 nm
F1600 nm AbWZSEGREE A B 2508 (A = Agoo wn) > TTHE
MMAEIE R, BRBREMEE ATE 1 ~80 mg-
LB, 5B s, i 4l 22 R R 8 X,
YR AFTE 2 > 90% , & WTE I o7 5 iR FE Y RN, 259
XA JC #E 2 ;>80 mg- L7, 22 A G L,
Y AFTE R <90% , & W 7E I o7 5 iR 2 Y5 LI, 259
X A LA R . MR i XA R, SR E T ~ 80
mg- L~ 25 2%} Caco-2 21 Ml & 25 TC 52 Ml .

MLAENE R = Ay /Ay % 100%
2.3 [F[EIXT Rh-123 5 B [a] @ 52 m 96 Ak i B
B2 Caco-2 ZH A, il Al 5 48 B 2, 50 (1 500 r-
min "' ,3 min) , FFF5 W, R R £h 2% ol (PBS)
Oy B AR LR BE S x 107 AS/mL (1) 40 8L 7, 42 b 2
L5 mL B0 (1 mL/%) . fil A 500 wmol - L~
Rh-123 K (10 pL/4) R ERIES, 2 08
K10 pl/%), T 37 C,5% CO, ¥ 35K [6 i A
(15,30,45,60,75,90 min) . FE%) 1 A4 Hfa) 5, B ML
B 1 Aban i, Bk F 2Ok fis 4 CE L (2 500 r-
min ' ,5 min, F[A]) J5 525 3, K& 1) PBS vk
2k ,4 CEL 38 BIEW, in PBS 0.5 mL R
FT, ) ok o4 240 Lo v, R0 P = 2 L ASC A T A o
A LA Sy 18 5 5 4 R 92 6 & (FITC) Sl 38 A6 il
IR AL Rh-123 [ 25 6 #EAT 43 BT, UKk I 4K 488
nm , KA 530 nm A3 AT RABR 2 4 i A
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Fig.1 Effect of time on uptake of Rh-123
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£E Caco-2 41, J5 ¥: R 2. 3 11, vk 9 PBS % 2
U, AN TR] T R 3 1) 1% R TR A 2 el =
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VEUE 2 K, 4 CEL, 3% IEW, n PBS 0.5 mL §%
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W (n=6), 455 Kk MAE T & B 0% AR 7 A
(20, 40, 60, 80 mg - L™") [ 3¢ ol 48 & 4 5 N
(125.42 £3.4)% , (167.42 +3.9)% , (207.98 =
4.2)% ,(223.43 +5.6) % , # 25 [1 40 19 58 % i JiF
(100% ) W ZHEM (P <0.05) o A [ 57 & ¥k B 1Y 1%
AR A XF P-gp ¥ —E M HIVE, HHA WK
I T R G o, A oA A

2.5 MR A B9 P-gp ATP EIGPENE 3 i
S WA S 1 B TR JC AL (Pi) B & 5 OR i E ATP
it ) 35 1 OB L o N AE 96 FLAR i A P-gp-&
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mmol - L™ LR B 20 wL 1K P-gp 410 il 770 41, I A
0.5 mmol-L~"ZEH MK 20 WL 1E 2 P-gp IEW4L,
ALk Pgp-Glo 2 pl i it & 119 25 3% FG 1 A 41(50,

80,100,200 mg-L~") A4 & 4 P RIfL. S
AT A P-gp 40 MR8 R Bt 20 L, & T 37 CAE
B A P E 5 ming B LA 25 mmol - L7
MgATP 10 pL, 5824k % 1R 51, LUK i 508 I iR
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FCAT DA 3R] b T BE Y P-gp JIC W) BT 1Y P-gp
FERE I Mo P-gp JIC ¥ 2H 4E BLA oK By 9 O 9
(3.87 x10°) 52 25 4 417 ok B WA, HoA b 5
25 (P <0.05), $&/5 Ha] LI & P-gp 25 1K 4B
ATP BE&E . A [F] Jon i ok B2 3 IR H A 21 1 2t o
BEA4Y 514 3.56 x 10°,3.93 x 10°,3.99 x 10°,4. 09 x
10°, 5945 il P-gp #ERERIIE
3 g

P-gp J&—FlAH X 4> B & 170 kDa f9 25 R4 5
M, 50 T4 M |, & ABC-B1 £ [ (MDRI)
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B2 BLC 0 R BT R 25T 2k B 25 PR A2 ) A
HAE M (drug-drug interaction, DDI) & 7 1 L , Zhang
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SMHEVE T, 45 R & AN ) J5T 155 9 32 3% IR A T
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HERHL R P-gp JIC 4 1T 388 13 1 HE o 9 20 5 2 67 A
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Y& D ASJE Bl TM S8k (4an T™MT Fn T™M2) () B HE, 51
B2 AN HE o P-gp 10 ) 3 E a4 ] P-gp
ATP Jiff , REAIC P-gp X5 25 9 S0 HE, 35 I 25 9 19 W2 Ui
i WG NR T A X P-gp ATP BTG 1 % B, A [F)
JoT VR B VSRR A X P-gp ATP il 3% 14 1 A 410
PR AR AR T 5 v B 2 i b, o o A R AT, 411
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