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Transport research on water extract from Magnoliae Officinalis Cortex across
Caco-2 monolayer model
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Abstract: Objective To evaluate the transport property of water extract from Magnoliae Officinalis Cortex (WEMOC) across Caco-2
monolayer model by bioactivity method and observe the influence on the activity of P-glycoprotein (P-gp) in cell membrane. Methods
The validated Caco-2 cell monolayer model was used to observe the bidirection transportation of WEMOC; The amount of WEMOC in
the receiver compartment, apparent permeability coefficient (P’,,,), and efflux ratio (ER) value could be determined according to the
standard curve of total anti-oxidant capacity. The accumulation and efflux of rhodamine123 (Rh123), which is the substrate of P-gp, were
determined to evaluate the influence of WEMOC on P-gp. Results P’ ap—pr) of WEMOC was around 1 x 107 cm/s, and positively
related to concentration; ER was far less than 2; It had no impact on the accumulation and efflux of Rh123. Conclusion The active
ingredient groups of WEMOC with anti-oxidant activity can be well absorbed by passive diffusion down a concentration gradient. Neither
is it the substrate of P-gp, nor does it have influence on P-gp activity. Our research establishes a novel method to evaluate the transport
characteristics of WEMOC, which provides the pharmacokinetic basis for the clinical application of Magnoliae Officinalis Cortex.
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JEAN Magnoliae officinalis Cortex AR =RHEY)
JEAM Magnolia officinalis Rehd. et Wils. B[MIHJEAR
Magnolia officinalis Rehd. et Wils. var. biloba Rehd. et
Wils. TR MRB MR R RABRIRIR. T
SERIIITIR, BRI BeE S
BBV EARERS . Bzl RAEgiE
L HADT B ) iz A B 28 TAR 2 il Bk
IS SN S0 1 & SN LY@l UV E 2 7 i B N L 2]
M B R ARG R RN G, CHEIEANG . F1
JERMEYSE, BATPUAAL, BiR RPN pEE
W ARASE FH A AZK A ik 32, o0 2 o R 2
9¢ T JEAMET Kreb-Ringer’s & A $E B - JE AN 5 A1
JEANIAE K BB TE IR, 4558 s 2 Bl £E/ M
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RIS NRIBCRF R FRIBIT S A AR L o 5 RS JEAN & 25
2R ORIEREZH T30, X
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1.1 Caco-2 ZHAEkk

JiT ATCC (American Typeculture Collection,
Rockville, MD, [,
1.2 7t

JERNE T IU R 5 2 T Y, AR B2y

K25 5 ISR % 58 MR L R YRR Magnolia
officinalis Rehd. et Wils. T 5z AR B Kz, Ay (rh
[ 2500) 2015 SRR A AP,

1.3 FEiRF

DMEM #5573 | R0 75 2 1 (Gibeo A F])D;
G (Hyclone 2w]); BUBKIE. AFRAER
€~ PFEWI 123 (rhodamine 123, Rh123). 2.4.6-
e RL =R (tripyridyltriazine, TPTZ), ¥R
T Sigma- Aldrich A #]; L-BF& Bt (dbatikskl
EEARARAFD: TREBRE (ALP) W€ i
g Ch AR R A B A A dERrin
K 2K (P E 2 A e i) 78
=, BEE. HEAM. Hank’s P ih (Hank’s
balance salt solution, HBSS). #¢)G#r%E, 26 H]
KN =K.

1.4 EFENEHE

Multiskan Ascent BEFR{C. TUALIRE IR PR o
(3£ [E Thermo Electron 24 7] ); Napco 5410 4 4L fk
4 (92 NAPCO A#]); BCN-1360 Ui T4
& CAERUREEG KA G A R A FD; EVOM 4
Jig L BHAX (26 [E WPT 24 7] )+ Transwell ™ 553541 (0.4
umol pore size, FE[E Corning A r]); CKX41 f'E
BT (HA Olympus AF]); Hflh PHS-3B 7Yk
2 pH it (IR RAAE TR AT,

2 HiE
2.1 BRI E

HUZAN 20 g, B TIREKEER T, 200 mL 7KL
30 min JE A BRI ATE . ok E R, VR S0k
SERT 15 min, JERL, 60 CIREIRATE 100 mL, A
LT RN A 2R 0.2 g/mL), 4 CAIRAH] .
2 HPLC Wl 5E 7K v AR By 55 0 JEE AT Wy o o
2.63%.

2.2 Caco-2 B EH&RY 4932 37 K I6EM"

BOW BB KK Caco-2 40, 4% 8X10%em®
LRI A BRI Transwell ™ 55374 L, $55h
JE 1 FIRRE G IR, 5 2 BRI, T
PRI G AREIIBE 2~4 d FH 40 A BELASCI 52 PR 22 40
[ 1 41 B BB (TEER). #%+FLH TEER {E B
W, T 19~21 d MKk, TEER>500
Q-cm®, Wil ALP EfE 0 1 : 2.8, 15 Sussman 257
AT, LIS A Sk
2.3 EFMKIEYIA Caco-2 AR ESEIE
2.3.1  JEANKEEMINT Caco-2 4HMEIE RIS HL



¢ %% Chinese Traditional and Herbal Drugs 3£ 47 % 25 138 201647 A

* 2315 -

SHEAE KM Caco-2 4iMd, H5AEFL 5X 10% AR
T 96 FLEFFEM, T 37 C. & 5% CO, MR FE46
iR 24 h 5, S 2iUREFLINN 100 pL AN R A
JE (RN 15625, 31.25. 62.5. 125, 250
pg/mL) JEFMKEEMIRIRE TR, FRR MO AL (]
& 2RE975E, g, XA SRR £
FEEE, R AL GUIMERIE, A4, #5413
MMIFL, HHMT COREFMTPRIFR 22 h ), 4
FLIIA 20 uL ) MTS/PMS TR AT & 2 h, THFbR
1 492 nm ABIEWRERE (4) {H. THEGE SR,
FELLIE SR KA (YD, Zal sk g H AR
B0 BHTLERDA, R R 2
24 h WA IR EAMHIREE (ICs) {H.

SIS =1 — (AL A (1 — B3 RIL 4 1)/
WAL A i — 2 (4L A {H)
232 JEANKIEMINS Caco-2 41 i B 287 TEER {8
(P IS KAIERT & 2K 1 Caco-2 41U E, T
R s s CAP D AEFLIIA 0.5 mL 75 JEE AR
IKEEY) (ZJFEWE 04 40, 70, 100, 150 pg/mL)
(PEEFRIEE, R R AL I NSRRI RS IR T2
JE 55 fizg P EEA) CBL D BEFLIN 1.5 mL £ 775E;
T4 24 )5 30 min A1 150 min 76 4H IR HR_E 2
TEER {H, 5 ¥izHi /5 H5 TEER %,

TEER AL F = (44245 150 min TEER {H—4%2i)5 30
min TEER {#)/47#)5 30 min TEER {i
2.4 EFMKIEMIZE Caco-2 4HARE EAER b [m14E
EX
2.4.1 JFROKRPLEPUARRE I ME SRR
TIRJRAES) (FRAP) SZEe N H R pria b 1M,
A% U A B JEAR K $242) 100 pL (5 F19L24 100 pL
HBSS), A 96 fLEEFRMR T, HEfLIIA 100 mL
TPTZ TAEM, WG4 b4 30 s 5, fEidL
BRI IR G %% b 37 CHEEGIFE 20 min. BEARIX 540
nm KblE A {H, LA A (X R ERHTIRNE, 2
i EANKEEY) B RE AR v it 22
242 JEAKEEDA 0 5 L iE e g LA Rk
A S S AF 1Y Transwell™ 12 FLEE 354, B HBSS
YL 3K, A RIEHT AP O CHEMD [ BL I (32
) #iz, Lok BL M CHED 17 AP ] C324m)
ey, THMUREFLINA 0.5 mL 5 JEANKEEY)
(ZJFRIRE 502 100 ug/mL) [ HBSS, 2 Ml4EfL
JIA 1 mL HBSS, CO, 374+ E 2 h f5, B2
MYREAT B HUEALRE T E

2.5 EAMKIEHIXT Caco-2 LA P-gp &M HY 520"
251 BRUE B IR E 0 R AN KD
55 1 pg/mL Rh123 7F Caco-2 4 fu @t L% & 2 h,
L 30 umol/L #EH7 K (P-gp 17 1 FH ML XS,
Xof AT AL I ANAH AR A 55 5 0 . B S LG 21
HBSS ¥k 3 K, WG 1E Aex 488 Ny Aew 530 nm
AR 5 L P 9 S
2,52 AMEIE ¥ 1 pg/mL Rhi23 5 Caco-2 4
MUEEEIFE 1 h, B Rh123 52254 Y
Caco-2 4 HuBESEHFE 1 hs LA 30 pmol/L 47 MK AE
BHEXT R, 06 B2 AL AAH R R R R 5k . B
J5 UYL HBSS VB 3 K, IIAEIBUGLE Lo
488 nM A 530 nm AR 5E M N 5 HEBRFE o
2.6 SEITESHITFESR

TEER. P., ML J2uidi# [ER {8, ER fi=
Popp(BLAPY Pappar—nry ] V7105 2% SCHRIRIE Y
AT TG A2 2 VR S Py A SKEER 5 1F
N IE AR P A R B E R AR
P oppe PRALMIFEARIHOZE S LWIRK T ¢ K056, 24
(i) L2521 FH B R 25 5 22 93 #
3 &R
3.1 [EAPKIZHIFT Caco-2 LHARAYEIE
3.1.1  JEANKERIIRT Caco-2 dIRIE IS 45
R IARAS JEAN K ERY) PR IR B ) T, X Caco-2
0 WS ) I P g g e, W 1o Rl RR
S Y=0.432 X—0.027, R*=0.978, E/1] 24 h [ ICs,
116 pg/mL. KPR AT IR, Bk i
TEPEAE 24 h ICso I 1 £5 2 A AR 22 A, — M
AN A P2 e A
3.1.2  JEFMKIRPIRT Caco-2 41 o B 454 TEER 1
P 4525 150 min J5, WAL &4 254 Caco-2
i o B A TEER {354 BT b o 5 R 4T b,
TERZE RV, JEAKIEDIZ 2] 150 min 5,
40~150 pg/mL WA X Caco-2 i i F AR (1) 5¢

HEVEE R T. AR AL 1.
120

T 7 %

00—+ T T T : :
0 50 100 150 200 250
JERN K (ng-mL ")
1 E#bkiIB¥3F Caco-2 HREE RIS
Fig. 1 Effect of WEMOC on vitality of Caco-2 cells
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F1 BRI Caco-2 {HAEEZIEE! TEER {HHIR M
(X xs,n=3)
Table 1 Effect of WEMOC on TEER value in Caco-2 cell
monolayer model (X £s, n=3)
p/  #%5)5 TEER {H/(Q-cm®) TEER 4%
(ugmL™) 30 min 150 min ~ h%/%

415

PRI 0
JEAN KD 40
70 1326451 1353165 2.04
100 1325461 1359440  2.57
150 1320440 1335434 1.14

1315+£37 1349%40 2.59
1317£59 1355+59  2.89

3.2 EHMKIZMITE Caco-2 AR RS hHI )
i

321 JERKEEY) R BUEARE AR e g )R A
IKEEPITE 0~20 pg/mL N H S LR )5 sk
o 5 RAFEME R R, At Zelnl)4 7 2k ¥Y=0.133
X+0.1026, R*=0.998 7.

322 JEAMKERMILE Caco-2 41 MU HAJZ R Ay XL
W fis RN KAL) 52 O o ik R B A AL ) o =
WK G N, M AP 3] BL MK, A5
WK E N 50 pug/mL B, 3200 R K E A
(5.51£0.51) pg/mL, HEMFEEKRE N 100 pg/mL
B, B2 R R (6.7840.75) pg/mL, $#ERIL
N HL P appar-sLyfEAE 1X 107 em/s ZiAis M
BL 121 AP fUlif, A0 5T A 50 pg/mL i,
MR A (9.19+0.62) pg/mL, HE0REK
F£24 100 pg/mL I, B2 BTk ik (11.76 £0.46)
ug/mL. FRGLEMRMERT 70%, SR
Wt ER (A 0.8~0.9, /N2, UiHIBA 4
e, AL P-gp KPP HARMOE WK 2.

3.3 BRI P-gp iETERISL NG

3.3.1  JEAMKEENT Rh123 BRI JLEE S
AN EA KLY BRI E, I 200 pg/mL FF46G, UL 0.4
FE 3 g, YO PN A5 XU A e SR TP ) 2 A TR
JEo tiE 3 AT, P-gp ISR IR 30
pmol/L BV A] I 25 14 /i1 P-gp JIE4%) Rh123 7E Caco-2 4l
P TR R AN [R] 9T 9 FRE ) R b K B Rt
Rh123 (& BULFBAT W

332 JERKEEYINT RhI23 AN B R 9%
e Rh123 J5, 30 pmol/L e ik R Al 5 2 41k
CLE A Caco-2 4B I Rh123 [RAMHE. T A ) i
IR I EANKIE AT Rh123 (AL TG 5%

Wi o DAL G 1R 8 AR SE I R MRS B0 4 s JR AR K
XS P-gp W PTEBAT M. SR I 4.

F2 EHKIEMIESE 2 h 8 P arosty P an ER 1
(X £s,n=3)

Table 2 P,y ap—B1) P app@L—ary and ER value of WEMOC
after 2 h transportation ( X s, n=3)

A p/ P’ pp(ap—BLy P’ appBL—aPY
L app( - ) app( - ) ER @
(ng'mL ) (cms ™) (cms ™)
50 1.35X 107 1.13X107 0.83
100 8.34X107° 7.23%X107°° 0.87

% 3 EAMKIEYIS Rh123 7 Caco-2 HMRAETRAIEMN
(X £s5,n=3)

Table 3 Effect of WEMOC on accumulation of Rh123 in
Caco-2 cells (X s, n=3)

21 5 pl(ngmL™h PG
R 0 2328+115
Hrhrmik 30 umol- L™ 3858+105"
JEA KLY 5.12 24944119

12.80 24324128
32.00 22564140
80.00 22884124
200.00 2327+115

xR TP<0.01, RIE

P <0.01 vs control group, same as below

x4 EBEiMKIEHF Rh123 M Caco-2 ZARESMEERISZIE

(X £s,n=3)

Table 4 Effect of WEMOC on efflux of Rh123 from

Caco-2 cells (X s, n=3)

A pl(ngmL™h PG

o 0 2350+125
EiZOAEP/S 30 pmol-L™! 3193+113"

JEAPKEED 5.12 2562+ 72

12.80 2571+103

32.00 2 466+120

80.00 2438+ 78

200.00 2448+ 65

4 g

Caco-2 Zil M AL 784 2 5 JH (RO F 5 11 iR 25 P B
(PR A AR, RS T i o e e L
Moo ARt s BEIEIEE AL, P-gp GRSy 1 46k
JG, AR IR BB R s
GUs BN ZIEFEN AL 2 TR FEAR, W TEER
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i (GE#EME) J ALP LUAE (APE) . ARSZERRFFTR
FHRRFF B 2 A1 1) Caco-2 4i il L )2 45570

A Caco-2 4 i 5 R AR 50 52 1R W) i is A
280175 R A HPLC 8¢ LC-MS & #4138 i 4y
(PRI AR Py ER SRESKAIBHZAAY)
(RS o XA 77k AR R B MR T 3E,
PHIGEES T ORI . S SRR
I, R BRI I Wb 25 S B
BARIEFFE AR S ANE S 1, HR R = 15k,
A2 W0 5 eIk 75 IR B T AT By s SR E
A5 G R R AN R B o3 s H AR A (W] (1)
ISR, WA B o3 1) e im AR R R B A A 2 T
VAW o PR, D PP 2 R B B AR ) e ds
fiE, T BESL— BT 5 T AR G BT 9 7 o AR SK
5K H T AN T PR PR IR AN K S I i B i
Rk BT EANE A 2Ry 5, BAT B2t
FEALTEPERY R, AT e R R i
R it BRI JF AN KR AE Caco-2 1L 5L J=
a5 45 I BIR, AN KSR P ia BAT W FE AR
KLY P’app(AP*BL){E?:E 1X107° cm/s KA
(1.35X10°~8.34X 10 cm/s), KT HIBMA K
[y A ) (P ppap—pLyfH A 1X 10 cr/s, ZE4R)
HEER 20%), Bt WIS HUAE A/ E LA R RS P oy
HEBCR I o ER B AE 0.8~0.9, R HTIXIEMIr Lk
AN

P-gp & bRz ffarh R ARG, TR
FKIRDIAS BRI, HARA AT g2 P-gp 5540
A, BN KIS0 P-gp 5 A 5200
HIAYIRG . A SCHRHIE,  JEAMREAD Hl 25 b 4
GEAF eI T 7R B A g e B, i
7N JE RN IR B W0T i b Rz 4 1 R A HE R A
PAMEER- . 0Tk, R TIIE s AN
T P-gp, I EMEY) Rh123 7E Caco-2 4 e
(1) 55 BRI AR HIE S50 S VP A J5E AR K B 000 3% P 1)
oM. g5 R oK, JEFMKIEYIRT Rh123 (& 4
HEX Wl B semd, Ui W] S AN KIED IEARE R P-gp
. AR, el BRzdnift, RSN R B
AT P-gp, JEANKERYA l b B 40 o i 22 24T
ZIFHICEE [ 2 (multidrug resistance related protein 2,
MRP2) sk 2585 11 (breast cancer resistance
protein, BCRP) 254k (417 75 43 24 1 1 it
B

T B UL 2, T ARSI S5 AT S ) P oy

5 28 3L 2 ME T L) Py (EAE A XA . T
RSP H R, S R R R 5 IR
g5y WAL KR E X, P g AR T
IR, AR LS A B 2L
ARG BLJ2 S ARIIRL 1258 Sy 34 ] B S
BIFTEA M EDIEYE, T Pap, EV BRI S
WX FABERTE S P opp TH T RES 1P SEBRAE T W)
B IR, P IR ISR S 5 % E i
PEAH SIS BERE R, EANAE R B P 5 %
YRGS B, Rk, WERfhE, X AT
I B, ORI AR DI o 4R
Hro IR, SR AN AT e IS R U
SAFIT . TG, EPRI RN G FR bR R A
Z/DBEM 2 h B4 h (1) S2 A0 A H W ) A= 4
PR, JfFReE N E A & T A RO R . IR, %
PSR IIA R LS s AR ss, Bl is A i
5 AW I E ) SOV A AN A s IS, i
WS PERENS S th 5 5R IV  R Z IY, IX
AW REARFX AN (AR L o

FH TR F A= 40 P 1) 2t e ok ) T 42 B
iz, LRI TE. T T
ARE, HHTHEAZMIMAREZ 2K,
{HFT P& ARG M 2 i) et . dhitl,  AESEe
HRE SEHEAT T EANKERDINT Caco-2 41 24 h Bk
S8, I E I ICs) A 116 pg/mL. FRARE FT AT
FEE R, 1Cs (1 1~ 1.5 551 TSI T RE 2 %
A, b, ARSI EIR 150 pg/mL M LR AR
IKERDIA N0 M S 2 () e 3k . 9R, I8 R
YNEVER R, 2084 T 50 1100 pg/mL 2 A4~
TR B AT i S

gr b, AU VRO 2 By 10 AN K S P A
Caco-2 AP s R AIE, S T —Fh 48 i)y
e KA, AR, LS
P e, ToAME, HAEm P-gp Wi, X8
It R BEAS ] JEAMR AL T 258 2 e hilt e RN,
B Rk PG G WY TESabs, AR e v R
T8 T HoAt rh 253 R e s R AR IR AT

S 3k
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