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Study on transport m echanism of polysaccharide MDG-1 from ophiopogon japonicus in Caco-2 cell culture
model

LU Zhiling, LIN Xiao , XU De-sheng, FENG Y1 (1. Shanghai University of Tmditional Chinese Medicine, Shanghai
201203, China;2. Shuguang Affiliated Hospital o f Shanghai University o f Tmditional Chinese Medicine, Shanghai 200021, China)

ABSTRACT: OBJECTIVE To investigate the transport mechanism of polysaccharide MDG-1 from ophipogon japonicus in Caco-2
cell culture model. METHODS Caco2 cell was used as in vitro drug transport model. The transepithelial transport of MDG-1 was
detem ined under various conditions, including changing the concentration and transport direction, adding P-glycoprotein ( P-gp) inhib-
itor. RESULTS The Papp of transport from BL to AP was sim ilar with that of opposite direction. Drug transport was not affected by
verapamil, a prototypical inhibitor of P-gp. The AP-BL flux of MDG-1 increased linearly with increasing concentration of MDG-1 over
the range of 9.5 ~380Mgs mL'. CONCLUSION The transport of MDG-1 across Caco-2 cell is probably passive diffusion as the
dom inating process without the P-gp efflux, meanwhile, intact MDG-1 is proved to be absorbed through Caco-2 cell

KEY WORDS: polysaccharide MDG-1 from ophiopogon japonicus; Caco-2 cell; transport mechanism
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2.1 FITC MDG-1 ,
MDG-11¢g 10 10mL
, 0.1 g FITC  20mg , ,
95°C Lh, , , 10
, , FITC
, FITC MDG-1.
2.2 141 Caco2
, DMEM , 10% 1%
1% 1% 1% -
37°C C0, , 5% CO, ( 90% ).
80% , ,
2x10° / Millicel™ AP
, , 21
( TEER).
2.3
2.3.1 FITC-MDG-1 pH 7.4
HBSS 9.5 ~380lge mL'  FITC-
MDG-1 ,
Millicell™ | pH 7.4  HBSS
37°C 20min , HBSS ,
0.4mL AP
, BL 0.6mL pH 7.4  HBSS
37C CO, .
0.5,1,2,3 h 0.3mL, pH7. 4
HBSS
2.3.2 FITC-MDG-1 pH 7. 4
HBSS 100kmols L™"  EITC-MDG-1 ,
21
Millice 1™ ) 37C Hank’ s
3 AP-BL FITC-MDG-1
0.4mL AP , BL pH 7. 4
Hank’ s 0. 6mL ; BL-AP FITC-
MDG-1 0.6mL BL , AP
pH 7.4 Hank’s  0.4mL s 37C
Co, 0.5,1,2,3h
s pH 7.4 Hank’ s
2.3.3 P-gp FITC-MDG-1
21 Millicel™
s 37°C Hank’ s
3. 100k gs mL™' Hank’ s
, 37°C 20m in. ,
PH7.4Hank’ s 100Mgs mL™' 47.5ug
* mL'  FITC-MDG-1 AP-BL
0.4 mL AP , BL pH 7. 4
Hank’ s 0.6mL ; BL-AP
0.6 mL BL , AP pH 7. 4
Hank’s  0.4mL R 37C CO,
0.5,1,2,3h 0.3mL,
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pH 7.4 HBSS

2.4 FITC-MDG-1

2.4.1 Shodex sugarks-802  (
) : 0. 1mol/L NaH, PO, -Na, HPO, ( pH
7.0); ex 495nm; em 515 nm; :30C;
:0.5mL* min™'; : 200 L,
2.4.2 FITC-MDG-1 AP
BL s ,
2.5
pH 7.4 Hank’ s ImL
ex 495nm;
em 515 nm; ex/em 5.0nm /10. Onm.
2.6
Papp
Papp = (dQ/dt) /(A% C,)
dQ/dt (Ugs min"'); A
) A  0.6cm’; C, — FITC-MDG-1
bge mL'; Papp / (eme s').
Pmuo p
P.i = Papp, ba/Papp, ab
Papp, ba ( BL-AP), Papp, ab
(AP-BL) .
, TR, (Hg* mL™")
TR, =A, +VS"HZIAi
R 10
A n ; Vs n
3 Ve
3
3.1 Caco2
Caco2
R TEER
TEER 21 600 s s
’H 0.5% /h,
3.2 FITC-MDG-1
pH 7. 4 HBSS s 9.5 ~
380kge mL'  FITC-MDG-1 ,
, MTT ( ) 9.5 ~
380Uge mL™" MDG-1 ,
FITC-MDG-1 1.
FITC-MDG-1 s 1.
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T 1 FICMDG-17E 3 h A RBEEE (AP-BLITI ) (n= 3)
Tab 1 Apical to basolateral cunulative transport concentration

of FITCMDG-1 across Caco-2 cellmonolayers in 3h(n= 3)

F 3 HWHIFX FICMDG-TAIMIEIS T (M ean 28D, n= 3)
Tab 3 Effect of P-gp mhbilor on transport of FITCMDG-1
across Caco-2 cellmonolayers (M ean 2SD, n= 3)

cmulative transport  flux of FI'CMDG-1 I 3h (Hg* mL™ ) Papp( 1% 10" %an /)
95 19 415 95 190 380 AP-BL BL-AP P,
1 00480 Q1047 Q1521 Q4568 O 8760 1 8965 FI'CMDG-1(47 5Hg/mL) 1304008 1 14*0 10 1 03
2 Q0402 Q109 Q1433 (4894 Q8654 2 1431 FIICMDG-1(47. SWg/mL)+ 1343005 1L 043007 091
3 Q0468 01082 Q1390 Q4824 Q9520 2 1203 yerapan (100172 iml)
Average (0 0450 Q 1073 Q 1448 (0 4762 Q 8978 2 0533 35 FITCMDG-1 #5128 5 & 75 BRI AT 5%
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Fig1 Transport rate of FITCMDG-1 across Caco-2 cellmono-
layers (AP-BL)
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ARSEE X 100kmols L' FIICMDG-13E W 1E Caco-2
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Tab 2 Apical to basolateral Papp of FITCMDG-1 mn Caco-2
cell (M ean £SD, n= 3)

Papp( 1 x 10" *an /s)
C()HC
AP-BL BL-AP P
100Hmols 17! L 18 0 06 L 08 *a 04 Q91

HiRY, FIICMDG-1 % # 7E Caco2 4l i 15 H 1R
MBI R A Papp( AP-BL)FAR, 15 FAT A BA A 14 0 Sl 101 Al
ZiREN N F A AR R e —8m . B
11, BL-AP J7 M5 18 [/ 2 M5 3% Z 30 ( Papp) I R T AP-
BLJT 0, Vi Papp FUAEEDAMT AL T 1 KA RGE FR ]
e TC R RS, ) It 35 B AT REASTE R 20 RO
34 P-gp B JEAMHIFRS FITCMDG-140 i #% 32 1 5%
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