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Transport Behavior of Aconitine in Caco-2 Cell Monolayer Model
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[ Abstract ] Objective; To study the transport behavior of aconitine in the Caco-2 cell monolayer model.
Method: MTT method was employed to confirm the safe concentration of aconitine towards Caco-2 cell. Aconitine
concentrations in the samples were analyzed by high performance liquid chromatography ( HPLC). The apparent
permeability (P,

ap) value and the total amount of transport were calculated. Bi-direction transport behavior of

aconitine by incubating in different concentration and time were studied. Result; The transport amount of
aconitine was positively correlated with the incubation time and drug concentration on the Caco-2 monolayer model.
The P,
significant differences in selected concentrations. The BL-AP flux of aconitine was more than 1. 5-fold higher than
AP-BL flux (P,

through the Caco-2 monolayer model by a passive transportation. Besides, efflux protein may be involved in the

values in both apical to basal ( AP-BL) and basal to apical ( BL-AP) directions were stable with no

P

. 1 X 10 cm -s™'). Conclusion; The results suggested that the aconitineis well absorbed
transport process.
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FET S FDA o 7R 25 1 il i e s g
B Sl EAAE TS G 7S
PRAR 2 B2 WY, LR A Sk 2 A W e B A R L RR
IR PN (S R B 1 2T W SN
0.2 mg W= A ,2 ~4 mg W ELAIET . &
Sk 2 A W e B A O O e R R ),
22 450 et R R BE SR BT, AR YT O B R 2R
F A R, ok & L B g R, L
PR A, I R 5 5 3k S A ) e TE B TE S R T A
AW, FL7E g 3 0 A T AR g R
Caco-2 70 A BUAIT 50 & Sk Wl Y 56 15 47 8, DL Ol &%
EEN | LN P
1
1.1 Y& SW-CJ2F B ¥ TAE & (97 4L B &
L), Forma 3111 B — 5 46 5 13 1 3 57 48
(Thermo electron corporation) , Eclipse TS100 % 5] &
30 (Nikon 22 w1, ifin 40 M TH 0 ( F SR A Ak
WA AT BR 22 7] ,02270113) , 15 37 i ( 36 [ Costar
N A, 430639 ),20 ~ 200,100 ~ 1 000 wlL %% W &%
(Thermo Fisher Scientific , Finnpipette F1) ,1260 %l &
ROAE 0,355 4% ( 22 B Agilent 22 7] ) |, Sartorius BT25S
1710 T3 L7 KF (38 2 0 7 B AU A IR
Al ) ,3-18K Y& 2 VR B0 ML (18 [ SIGMA) ,96 fL
e (35 [E Costar /A ,3599) , EIx800 7Y fiff # % ( 3 [K
A BR 2 F ), MERS00002 7 5 ik g BHL A (3 [
Millipore 7y &) ), 3460 #! Transwell
Supports ( & [F Costar /A 7], fL#£ 0.4 um, H4% 12 mm,
JEIEA 1. 12 em®)
1.2 % DMEM &= 8 55 3% 3 ( 32 [ Hyclone, #t
5 SH30022. 01B) , i 4= 13 FBS( 3 [E Gibeo 24 # ,
L2 10099-141) ,FE A 3R NEAA ( 2% [H Gibeo
5w, fit 5 11140-050 ) , AUHL ( Solarbio 24 W], 4t 5
P1400-100 ), 0.25% Ji#ifE-0.02% EDTA ( 3£ [
Gibco, {5 25200-056 ) , HBSS( Solarbio 23 ] , H1025
B L5 Sk Bl (R B R R AE M R A IR A ]
HPLC >98% ) , Jo 7K & i ( K i i1 1 2% A 27 1 51 il
WATRR A A, o ali, #45 20130216) , £ 1R iz (V4 Bl
OBy A BR 2 w43 B 4l , 4165 1304011 ) , 44 K
(25 4 W A 22l 50 A BR 2 |, 20 A 4l it 5
T20111207 ), B B ( TEDIA 72> &), {8 3% 4, 4t =
12080085 ) , DMSO ( Solarbio, Amresco 0231, ACS 2%
%) ,MTT( Sigma 23w, M2128, 4 > 98% ) , il 1
Ml kR & (m AR ) DR E R OB, it 5
20130419) , 7K Jg XLZEAK
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1.3 408 Caco-2 ZHJfI#KIA H h EBL2 e i A
FHBE 20 ¢ P b0 (O U5 T 58 [ i Y 7 Ao £ v 0
ATCC, American Type Culture Collection) , ZZ 56 H fif
FHANIACEC N 35 ~45 fR

2 FiE

2.1 G RS IR TR R O R PR IRCE T AR
o T A 5 Sk ORI A 3 T 10 mL AR B i,
Ji 100 L JEK BV A%, FFFH HBSS S i 3 795 Wi
BER 20, B4 10 mL BHE (214 pmol - L7")
B4 CoRAR IR

2.2 f{4i% %1  Phenomenex Gemini C,, {0 %
(4.60 mm x250 mm,5 wm) , i 30 A B 40 mmol -
L™ Z R ¥ (= K pH 10) 80 : 20, i i# (F)
1.0 mLemin ™" A5 3% K (A)230 nm, #£37 30 C
2.3 FEaRALPETSVE s SR, O B RE L S D
i S B ML 4 °C 23 469 x g BS.0 15 min, BL
IS EEGE 4 CUKFERR AT, 24 h AT SERE
2.4 LJRPEHELE 3R 5 Sk BRI A IR R
JoK LB A5 A B HBSS 45 11 HBSS WA &3k
BT R TR 2 0 AT Sk R AR A i I 2. 3 0
T B AL B A

2.5 FpiEdh g ZEVEE AE R TR K 2.1 R
e ) P9 5 S RO R B9 HIBSS A Y 8 1) B
Sy e 5 Sk m o 0.834,1.67,3.34,13.4,26.7,53. 4,
214 pmol-L™"f¥) HBSS W FE &, W€ 1 min R 5)J5 #%
2.3 WU HRAEIGE (n =7) S ARMERT L. AR 4
WAL R () 1 00 ey 0 T ARUA e A s (X)),
APk 11 )5 52 B, ok 45 HBSS ¥ H 1 3k 66 (1) b o il
2o LUMEMRLLRY 10 £5 R BT IR

2.6 MERGE SRSEEELE 2.5 WUN KA %
1305 0. 84,13, 4,214 pmol - L™ . Hr 55 3 Ak ¥
FORE Al B U B EAT 6 REAS 23T, RS20 5E , OF S A
Y I 28 [ I AT, SREE D7 vk B0 W Af 2 FIORS 5 12

2.7 RoEMEE S 2.5 WU M7 kA 123k
0.84,13.4,214 pmol - LIk . /&5 3 ANV BE (KL 5,
BFEh 4 CHE 24 h, 35075 0,2,4,8,12,24 h i
FE AR IR 2.3 WUR 484, I 25 vk 84k

2.8 Caco-2 4R AL M 7 5 ¥4 LA DMEM &
WERE TR %, & 10% JR 4= 103K , 1% 0 U B 1R,
1% Xt BRI 3 ~5 d B4, L1 x10°4~/FL1
W PEHEANAE Transwell |, A7 1 ARG R, 1 85 &
KW, H5 97 2 21 d e AT e iB 92, AL R
35 P, BELL K R Tl Pl 2 G % 2 79 98 s o B AR
20 AL Y B RN SE R
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2.9 MTT L& B3k B2 2 FEYO B )15 4 i 2%
FEE 1 x10° A/ mL; 5 4120 A8 & 96 FLALIN 45 AL
CNEFE R 5 36 L, 4800 ™ E ) , & T Z A bk b
FEAf R SR 48 h, i HBSS MG VR4 1 s AR
[R) o 3 25 W S Bh 3% 1% To oK s, % I n == |1
HBSS ¥, B3 IR A6 AR 3 h, 38 25 25 W JF ] HBSS
BB VRN 1 W 4FLIIA 200 pL,1.21 mmol-L ™" f¥
MTT VW S5 I 48 N HEPE 4 b, # L LB MTT,
JIA 100 L DMSO , 15 fiff i 5 5 MTT- 45 i 37 B
AR A P A 7E 490 nm (WROGRE (A) |, BE4LFAT 6
AL
2.10 Fpzille  SCERHTSEH] 37 C iy HBSS Wi Uk
AL 3 W B — OB T IR AR N B 5 30 min, AR
PR 507 7 9o AF 5 R B, 43 ) el A £l AP i A
180,135,90 pmol - L™" & b 1K 3 AN e B 2 % 0.5
mL, BL il it A HBSS ¥ 1.5 mL, & T8 246 H 15 5%,
35T 15,30,45,60,90,120 min fy BL ] LA 0.5
mL, JEMIN R HBSS ¥ 0.5 mL, #F5E4MHERT, 5351
] &L BL AU Ay AR [V BE 25 1.5 mL,
AP fiihin A HBSS # 0.5 mL, /i AP Il #UFE 0.2 mL, 3f:
AMINTEE HBSS ¥ 0.2 mL, HR2HFAT 3 AL PR A%
2.3 300 FHARJR BT 4 COAE, o
211 HgsabE BdE oA R AT SPSS 19.0.0 B
BB SO TAT 3 AL IMHE, DL v 25 FRoR

HMIFENE R = Ay /Ay X 100%

BB = (Ryp - Ry ) x JBETHTAR

P, =(d,/d)/(AxC,)

Horp dy/d, Ry B R 258 55 38 B (pmol s 7'
A Transwell JET AN 1. 12 em’ ,Co NWIUE 265 ) vk
(pmol-L™")

ShHEH(PDR) =P, (BL-AP)/P, (AP -BL)

T 7 B U BURE S AR S AT R, X 2 W Y vk
BE AT s REAE R, DR X 25 0 W R ds Wk
TR, (pmol-L™") AT 4% 1T ;

n-1

TR, = C, + (V,/V,) x ¥ C,

RBEEB R =TR,,, XV, h

ZR 2R = BRI B/ PR 258 x100%

Hp €, (pmol- L) R85 n AN FE & ¥R B B9 I 52
BV, (mL) R 55 n ASFE S BOREAR B V, (mL) g
WA g AR
3 #R
3.1 Ay a5k Bl OR BB
6. 6 min, I R4, 25 FA I S B R e 5k

BRAE 0. 84 ~214 pmol - L' 5 R AF LM R 15 1]
9757 ¥V =0.0847X —0.299 1,r =0.999 9; 4 &
TR 0. 84 wmol - L' M B FILKS % 1 BRI, & .
o3 AU 6 Y E B RSD 43 il 4.34%
2.50% ,3.98% ; 75 1 [l g R g 94.70% , 85.55% ,
83.29% ; Kt fE4 CTF 24 h NEaE,

3.2 Caco-2 4RI B 7 S5 IFAN 555 21 d 5
55 A BELAE > 700 Q- em” , Bl ol 12 g 70 AP ) 26 3k 4
BL M =&, R WIAEA 296 2 T &2 % Caco-2 4
YA B R M R 56 R M X Sk B S e R L 21 d N B
IR P, BEL {18 i 35 7 Ik [) 28 AL 25 SR LI 1,

B e BEL AT B A 3R TR 24

0 5 10 15 20 25
t/d

Bl BEREEERAREFREENEL(x2s,n=12)

3.3 ORI AW SCImASIR LK 2,54
SR T EMEZEF . 1% 19 TC /K BT 240 A 3% M T
B35 52w, T T 1S 0 M P 5 Sk B 7E HBSS Wi
(RS i BBE 5 13 S B AE 207 ~ 6. 48 pwmol - L ™' %} Caco-2
20 0% 705 4T 0 5 ), BV AT G T Ok B S R
WiEFT Caco-2 BLJZ 4i B AL 7R () i ds S

120

1 ~6 404354 207,103,51.9,25.9,13.0,
6.48 pmol-L ™" 23k 48 ;7 4K 1% Fok 2,158 4H 7S (%) I
B2 AERESLHEAEETENZM(Z+s,n=6)

3.4 Fmiks SekuE A AP-BL ] f2 BL-AP fil] 3
TR iz i B v B RN I [R] A2 40 DL T 3,4, SR 45 3R
N5 AP-BL 3% iz RWBE R P, 21 x
10 Pemes ™', WA RO [A] W 1 3k i AP-BL J%
BL-AP fil] 22 FU%% iz & , 78 120 min P Fifi 5 R B 2 ¢
O[] 0 g B s 7R AR EE YL N, R E R
B k25 S (B AN S WOlCR W R 25 L A
S A 42T 1.5, SO W 5 Sk 5 7E Caco-2 21 g
TR (1) 5% 3z DA B e iz o 3=, TR B AT RE AR A Ah HE
HEHMZYH,
4 itig

M T 5 Sk i 2 A B0 7 M, T Caco-2 21 Jfd R JA
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16 [ 1335 180 pmol.L™

— 14 = 13355135 pmol -L"
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BERTE TR (v £5,n=3)
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E4 FREARESSLE BL-AP I ZREREEE
fERF B ER (X +s,n=3)

25 W 98 A0 M, Caco-2 41 Jif A5 780 BF 5 JEL % i iy
T 5 7 G A R A B, AR B AR R 48
) MTT B P00 0 2 T 5% Sk B 7E 4% s o F b i %2
Ve B TR 3RE fe 2 ) B R B4 M A 05 P e A g
W%

HHiT, AR WS 7 2250 P, T8 R 1 Wt 25 1) i i
e T B — bR v Ry P, <10 Cem - s UK
0% ~20% , MEWYL;10 ° em-s™ <P, <107 cm-
s Ml 20% ~70% Wl s P, > 1077 em -
sT LW 70% ~ 100% , We W BB 5 Sk il
AP-BL % iz % W& % R4 P, 49 1 x 1077 cm -
s7',120 min N R E 02 Gk 16% , Ui W 1% 3k Bl )
R B, B A= W A R v o A BESE I Caco-2
2 R A Y B 5 5 Sk B 1 XL ) B 3 A7 oA, AT A O[]
£ BETIE 55 5 3k Bk DA w3 i 0z O s — SR TE AR [ R
BN 25 25k i 5 0 S il R ARG is e S AR G,
JFEHAR M M AL G ; R AR 2 ] R 2 05 R AL
Jo i 22 e i A XA 5 iz HUR S IR B 2
WA (E X 5 s ia AR N -d /d, =kC, Fik
(1) % 128 3 238 R T 400 e v B )RR A — B

SR, A 9T 45 SR R W] 1 3K B8 Y BL-AP il 5% iz W]
i T AP-BL A, AHE L E2 8 1.5 AR W] g A7 7 HE A
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HHWNZ 5, Caco-2 40 p 3 B3R 3K 1Y 79 7 S1 HiE
53052 P-gp FI MRP, HSBEF 20 P4 19 i 4 306 ¥k
JEH B e iz = AR I A, AR 2 B R A AR HE R Y
SR A fr it — 25
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