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FIJEARE ; Caco-2 ; HPLC; FRWLB 1% R4 P-gp W s Wi shieiz

( bifg—fa Rl 2225 A R A A ) 5 D2251 HyL - K-
(1710 73) (J7 N1 i —FH A R w)) 5 CO-150
CO, i F24 (AL 5t TN R T R R A R A A ) 5
HHS21. 25 L BE i /K v 4 (b7 BR i B2 DG 22 4%
#r) ) sSW-CJ-2JD XA I AL TAE & (5 M Ak
B A R 7)) 5 OlympusIX2-SP {8 ¥ 2 3 52 ( H
A) s TGL-16C & (5 2O AL (B2 Bl A g
J7) 5 SZ1-2 fHiR G Sy e dE s (B RURACE A PR A
A ) 5B P UG TR N T A R R A A R
A]) 5 YX-280 F-42 X 28 V0H 1 v (VLI VLR YT %
#%)7) s DHG-9140A Ha PhiE R sl XU T4 (3 55 ik
Pl AR A R A 7)) s LC20A w3 ROBAR @35 AL ( H
AR HE) 5 20 L B A (Millicell-ERS, ¢

Caco-2 20 ik (vhRFBE b 76 200 0 22, 40 i T 1%
RECH 40 ~ 50 AX) 5 FIJE ANy (o [ 24 5 AR P il i
i Fr, 4it5 110730200609 ) 5 HHEE | 201 4 (035 46
(T BR T A ) s K A4tk ;12 L Trnawsell 1% 5%
.75 em® 35 5323 ( Corning-Costar /Y 7], Cambridge ,
MA, USA) ; DMEM 3437 %t ( DulbeccoS Modifled Ea-
gle” s medium, Gibico ) ; i 4~ Ifil & ( Fetal bovine ser-
um, Hyclone ) ; JF 25 75 44 3£ iR ( nonessential amino
acids, NEAA, Hyclone ) ; L-7 24 Bt % ( L-glutamine,
Sigma) ; 7 8 3 -HE % 2 AP (Sigma) ; i M
(trypsin, Sigma)
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2,11 FUJRANS AW oG 8 PR BRI EE AN B X HR
mhi I B R 2 A A 1 mL, BC K 20 mmol -
L™ R EEA N i 45 TR
2.1.2 1% AN (LA RE S R g (1 iE-80)
KA HR-80 1 mL % 100 mL £, s &

pH 7.4 (1) Hark's P b5 W ( HBSS ) inFAGHE 75 75
JH pH 7.4 1) HBSS JE 4 R 2B AT R 1% .
2.1.3  ZERiMOKEIR AR PR RIIAOK IS 5,
H B i 2 25 2 10 mL, fit i 5% 20 mmol - L™ 4§
ARV VR, i %88 W B r i oK P 5 3%+, B pH
7.4 ) HBSS fEAZE 50 mL &P, 2408k i 2y 200
pmol « L1 RN LERLIAKAE 8
2.1.4  FNJEANEY T HBSS ke dh K % W ORI
JEANB A WGE T 10 mL SR, IIA 1 mL 1%
- i3-80, 3 H pH 7. 4 1) HBSS & 75 2 ZI B, e il i
10,20,50,80,100,150,200,300,400 wmol - L")
FE, B B 2V AN 2% , i TR -80 1) 7% >
0.1% ,
2.1.5 FHERIMRAIRES RIS mL 4EH000
KAWL, 1 mL 1% n13:-80,50 L FJEARNER i 25 K
F10 mL ¥ H, i pH 7. 4 /%5 HBSS %E 45 % 10 mL,
2.1.6 A[F pH B FEFMER W B 1% i iE-80
FCR pH 7.4 ) HBSS ¥%53% F HCIL, NaOH % ¥ 7
SR pH A 5,9, 32 2. 1. 4 T5 R RE 5 e 1 2 B R
W] pH BIRE i o
2.2 ZfEEtEiE

4 Caco-2 4 AN T K AL IR H) 96 FLAK
Hr, BEfLAN 100 pL, ¥ T 37 °C, 5% CO, 33246
Kig®, SRIGINA 2.1 5T (1) 9 AN B v B 1 1 JEE A
1y HBSS Ff SR, R HRFL, 15 4 h 5%
WAIA MTT, 55554 h, Webs FVEW, A 5L
WA (DMSO ), FH B AR AN 5 B L E . I sk &5
13 B0 A 2 AR B
2.3 Wiz S

FIFH S0 35 HE 7 1Y Caco-2 4 A 81 | 75 Tr-
answell M35 TR 25 21 K, S0 W ER 5, H Tk
i PH 7.4 1) HBSS ¥4 KA Caco-2 [ Trnaswell
B, I A T ) HBSS, 37 °C 254 K 5 5% 20 min,
W% 3% HBSS, B il A Fii#A ) HBSS,37 °C ,5% CO, 4514
T HEEFE 20 min, W7 HBSS, AP il £ BL il i %1z .
0.5 mL &£ 5 E] AP 4R HE 25, [7] 1 7E BL
MIfNA 1.5 mL %5 [ HBSS {45323t ; )\ BL il 5]

AP %1z . K 1.5 mL AR5 INE] BL AR R B4,
[RIEFAE AP lhN A 0.5 mL 25 4 HBSS 1 N2,
8 Transwell ¥ F2H & T 37 °C,5% CO, B35 F T,
43 AIAE 30,60,90,120 min W EE %2 7 0. 5
mL( AP—BL) ,0. 25 mL( BL—AP) , [5] i #MinAHE N 19
25 [ HBSS, AR Sl ¥ 25 H o
2.4 SrHT RS
2.4.1  CFUJEEANEY B 2 AT J7 2 B S Kromasil
100—5C18@ij§$£ (4.5 mm x250 mm, 5 pm) ,shAH
ZME-7K (70:30) 3T 1 mL « min ™' FEE 25 °C 4
W 203 nm,
2.4.2 PR (b E 25t R AN G
AR iy 294 nm , By T A S50 A o 2 1 BR 1
PR e X R BIR 48 1 AR v A 25K, S B 4 SR R B A
JEFNEFE 203 nm BRI BR A 0. 04 pmol « L™1, 7
294 nm [AMZE K 0.2 pmol - L™", P %45 203
nn A A S (ARSI K
2.4.3 FEARALER  HURESLIAWE 8 000 r - min B
10 min, 2T, 1T
2.4.4 FRUEIRZAYHEST KSR B EUGSRGE B
2. 1. 3 TGO i T5C 1) 5 TC A JBE 2K MR B2 S 200, 100,
80,40,20,2 wmol « L™"fi{) ZR 51X HE S IR W, B A
WA 2. 4.3 FF i A BRIHRAE I R FE o ARdE 4l
Y =24 044X -3 763.6 (r=0.999 8) ., HPLC A&
WE 1,
2.4.5 KEEE et ARSI T RIEA
/i 200,100,50 wmol « L™" 3 ANAS[wl v B A AE 45 & Al
T EVE S RSD 439 1.7% ,0.20% , 1. 4%
FEE RSD 435124 0. 25% ,0. 10% ,0. 41% , KWt
T RIE A TR AN ) S R E .
2.5 P,

25435 1k Caco-2 4 it 5L )22 (1) F W 28 35 R 4
P NERZZ% Fi T G R %

P, =dQ/(dt - A+ Cy)em/s

P dQ(nmol) 2y de(s) WAYHE iz 5, A(em?) Sy
AN, €, (nmol « L™") S 7 Caco-2 BALJZ 21 ifd 1) Tt
A B8 Jes A 18y 22 0 e

PINEE A AH P 72 T 205

P oo = Poisonry/ P vy
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Kl 4; FUS AN AP—BL (15412 5 22K T BP i 2]
AP ji W FE iz, BOIH ARANS 195 A —E 1 1R
P, ULIELS s RUEAMI Y Pyonoar) 3 Papparpny Z1H]
I LUAEL P TEAN IR BE A4 R R FFAE 0.5 ~ 1, 1L
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051
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KSR 260 T FS AN S

P M (5 25,0 =3)

T AR FZANG R P, (H

(x+s,n=3)
FE KNG P/ x107" em 57!
_1 Pratiu(BLﬂAP/:\PﬂBL)
/pmol - L AP—BL BL—AP
50 4.27 £0.12 3.24+0.13 0.76
100 3.36 £0.24 2.67 £0.13 0.79
200 2.43 £0.12 1.91 £0.02 0.79

3.2 RGN AKX B AN 4 5]
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L 0S¢ MAP—BLOHIFERE § 0250 - "”;“ 2
5 o4l OBL—AP(HIHIK) 3 0200 —&—pH P
B CIBL—AP(HIE ) £ 0150 o
E 03 = - il
= os = 0100 .
= n,_ﬂ ‘ o 0.050 o
= 0.1 - - "
i ¥ 0.000 a
¥ ", oo BT B B[] ; 3 :
30 60 90 120

]
1/ min

FL6  HERTMARXTRIEAN 12 (50

K2 RO RN P,
I (5 25,0 =3)

P/ x1077 em 57!

#Eﬁl‘l Pmlio(Bl/ﬂ»\P/‘—\PA»m.)
AP—BL BL>AP
FIEF N 3.36 £0.24 2.67 +0.13 0.79
Aehrik + FUEANE 5.14 £0.26  2.45 +0.56 0.48

3.3 EEERRIEANE Fz 1 R

I JEE 7 28 ) 1) 5 e ds PR A4 A,
SN AN b 1) e s 3 R TG, X 25 7E Caco-2
AL L e as P A E R . AR 4 CTR, AR
FMBIAE 60 min IF7E AP—BL Hil BL—AP J5 [0 ¥4 12
R R TR, 7E 120 min J5 HA 2 B EK T 2 ~3
i, W 7,343,

+-37 T{AP—BL)

E 025F  _a§C(BL—AP) o
= 02 =37 C(AP—BL)
- A AP
E o1s 4 C(BL—AP) o =
o ol P iy
g 005 ‘/,,-:_ . - L
0 e . . .
0 30 60 a0 120

f/ min

7 R X RIREA N B 5 A i f4 5

3 RFENRET MEFMG IS P, (2 £5,n=3)

T P/ x10~" cm + 57!
Pmlio(Bl/ »AP/AP—BL)
/C AP—BL BL—AP
37 3.14 £0.09 1.34 +0.01 0.70
4 1.34 £0.01 2.21 £0.03 0.57

3.4 pH X FUEANG Iz (1) 5 00

PH X259 (1) i We W A s 22 () 52 e, BR45E 1Y pH
258 B B 2 HAE Caco-2 A | i%s iz,
G0 pH A7 B F 259 0 I W se . NS A I 2 D il
(1) HBSS rhyftiz mi % 0 SRk UL pH X AR AR
Wy e i A W s, LI 8,5k 4,

P8 PH XSRS B5 1544 32 21 2 0 (AP I E] BL )

%4 Z<|§J PH _F*HE*I\%E{] Papp(:\p*,BL)(x iS,ﬂ:3)

pH Pupp/ x10 7cm + 57!
5 2.99 +0. 10
7.4 3.14 £0.09
9 3.20 0. 12

4 g

Coco-2 AR IR T N5 7 i, HLg5 4+ i
ARSI T NS B A, & 5 /0 Rtk
ST, RERSTEAN LKA AEOC T 259 40+
SUBRRANIZE LA R A S I 3 Y (== SR 7 o
£ ranswell REGEH, F5328 1L R PG 2 A5 ) A IR
T BEE AC AR I N S 58 A X AR 1, SE 5 AP—BL ()
P, JEERT BL-AP, SRR 22 512 T Caco-2 4
LB AP Ul 4340 55, FLRE S AR R & T
BL i £, 3% f§i 15 Caco-2 4L 82 AP ] HLA47 5 K
M AL, X ARE S5 AP—BL 9 P, i K, M ]
AT LA H RIS A N (10 2 328 6 R B ) 184 KA
L) BE AN B G2, 106 W JHL AT R 2 52 vk B SR 1) B
S RIE 3R BN B T s . gERLITK
IART DA 35 18 3 FN ARy AP—BL 15532
UL A 1252 P-gp SHERYSMIFER]L

TR T 25 P 3 ) S R AR AR R i A3
S0 6L S P AR AR 5 1 2 P AR B ) A R T A
L2z [E) B TRT B AP A 1) 2% 6 1 12 3l B A DL e 254)
(1) i S R A2 3 IR B s ), AR &5 B A b g B
RHNBAR T LAY s . FIEFNBAE 4 C R %
AR 37 CEAB L, RZ 54 pH AR K
IAE | T A SCH pH X RIS AR 7 Caco-2 Y 5
M AR K .

VFZBRFE A 40 A A 5 R g i A
UF AR SENE . A SE 25 WAL R, S0 1 R 2454
(R AR PR AL A= 0 1 B 2 4k, 3 2 R R T 1Y
RAFTH (R AR IET450 , = 43 I EH W
PORARI, BT B = /N E Bz Bk 2 HLk =
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Study on transport characteristics of honokiol in Caco-2 cell model by HPLC

ZENG Bao'*, WU Anguo'”, CHEN Jiannan' , LAI Xiaping'**
(1. Research Institute of Mathematical Engineering of Guangzhou University of Chinese
Medicine in Dongguan, Dongguan 523808, China;
2. Research Center of New Drug Development, Guangzhou University of
Chinese Medicine, Guangzhou 510006, China )

[ Abstract] Objective: To study the transport mechanism of honokiol in Caco-2 cell model. Method: The analysis was per-
formed on a Kromasil 100-5 C 4 column (4.5 mm x250 mm, 5 um) eluted with acetonitrile-water (70:30) as mobile phase. The de-
tection wavelength was set at 203 nm. Two-way transport of honokiol was studied by using Caco-2 cell model, and the effects of time,
drug concentration, inhibitor, pH, temperature on the transport of honokiol was investigated. The drug concentrations were determined
by high performance liquid chromatography (HPLC) and used to calculate the apparent permeability coefficient. Result: The standard
curve of honokiol was ¥ =24 044X -3 763.6 (r=0.999 8), and the detection limit was 0. 04 pmol - L™". In Caco-2 cell model, the
transport amounts from the top side to the base side of were more than that from the base side to the top side under the same concentra-
tion. The transport amounts increased with time both in AP—BL and BL— AP directions. Verapamil could improve the transport
amounts of AP—BL. There were no effects of pH on the transport of AP—BL. Both in AP—BL and BL—AP directions, the transport
showed temperature dependence. Conclusion: Honokiol is transported through the intestinal mucosa via a passive diffusion mechanism
primarily, coexisting with a carrier-mediated transport, at the same time effected by P-gp.

[ Key words| honokiol; Caco-2; HPLC; apparent permeability coefficient; P-gp glycoprotein; passive transport
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