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In vitro investigation on improvement in puerarin intestinal absorption
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Abstract: Objective To study the mechanism of puerarin (PE) intestinal absorption and investigate the possible methods to improve
its intestinal absorption. Methods The characteristics of PE transport across Caco-2 cell monolayer were determined by changing
incubation time, temperature, and PE concentration. The effect of different absorption enhancers on its membrane transport
permeability was studied as well. Results The intestinal permeability of PE was low and the passive diffusion was the main
mechanism for its transport across Caco-2 cells. Sodium dodecyl sulfate (SDS) improved PE transport by impairing the integrity of
Caco-2 cell monolayer. Brij 35, bovine serum albumin (BSA), and whey protein isolation promoted the PE transport, without affecting
the transepithelial electric resistance (TEER) of Caco-2 cells. Chitosan of relatively high molecular weight reversibly lowered TEER,
thereby improving PE intercellular transport. Conclusion The low peroral bioavailability of PE is probably due to its low membrane
permeability. The different absorption enhancers could improve its membrane transport permeability across Caco-2 cells via diverse
mechanisms.

Key words: puerarin (PE); intestinal absorption; bioavailability; Caco-2 cells; membrane permeability

BHRE (puerarin, PE) HATZMAHNENE, W1 Wolcfe it AR R0 B M B IE VIR, B

PUOHEIH BRI  HrO UL S g R4,
(RIS e 4 AERIF BERARE . F s
X B AR ZE W TE WAL R, H B AT St
T RASAHI o ASLHIZ ] Caco-2 AR
X EARREE S LRI T, JFat— D e

Yrks BEA: 2011-05-26
ERWE: EXRARFEES BN H (30672441, 30873057)

BTG B AR 25 W R T 25 W g A 525
1 #7#
1.1 #RAE

Caco-2 41 J{u)ty 732 [H Type Culture Collection
N

Zl

EERIT: 4 bk (1974—), 2o, Wk, BSOS I AR =W 00 2 B Ak K A= R P
Tel: (021)22125913  Fax: (021)22125052 E-mail: happy.li@unilever.com
«BIfEE B B Tel: (021)63846590-776466  E-mail: huaxue@shsmu.edu.cn; luyangssmu@yahoo.com



. 2266 * Y

Chinese Traditional and Herbal Drugs 2 42% 2 113§ 200 11 A

12 #Am5EFERF

B (i H>98%), it 0611924,
Sigma A 7w + REEERREN (SDS). - HIEEILAK
(DMSO). “FIiiF FHEF (BSA). L&l 41
(EDTA). F LA 80, R4YEHi. KL F 400,
4-¥2 L FEWRIE 2082 (HEPES, 3%[H Sigma A 7));
WA O I EERE (Brij 35, 25 Croda A#));
BiPRO™/} 25 711 5 11 (24 [H Davisco A1) ); Hank’s
ZErh (HBSS) K4z 7771 (£ Invitrogen
AT e R KT A R BT KA 25 Bt 24
YIRS B H ORGSR A, B S A
XA FIRECA 1X10° GEERE 1), 2X10° (GEEp
2>\ 6X10° GGEIRBE3) 11 3 FhoTRMERIZA R
JEE Ry 44% I 8 Y R = TR SA R 72 SR (HACC)
LWE. N LW =R A E =4l
1.3 EEUHF

4k (3E[E Labeonco A T]), CO, BiFE
% (3£ Thermo A7), Coulter Counter™4H Jitl %%
1% (3£[H Beckman 2 7]), EVOM™ L= iz 41 fitd iz
A (€[E World Precision Instruments 23] ),
Safire 2™ WAR1X (Hit L Tecan A )), ACQUITY™
R R RO a1 A (SE[E] Waters A 7] ), 24-well HTS
Insert System (3£[X BD Biosciences 24 7] ).
2 FE
2.1 HpEIESE

Caco-2 MM 20%MG4 135 . 1%AE X TE 2

HEMR . 1% 5 2/E5 Z 1 FE DMEM, + 37 C.

5% CO, 51 N5 %, 55 20~35 /R4 R H T35
22 BEiRFZARBES

R IR AR R G , RSl (B 25
mmol/L HEPES () HBSS, pH 7.4) ¥fi#, #i4 50,
100, 200 pg/mL 55 R Z W .
2.3 BIREREFEH

Caco-2 4l fg#Fh T 24-well HTS insert system
(10%em®), 434k 21 do W5E B IR E M AL (AP)
it (BL) #0280, AP HIIA 0.3 mL 55 %
W, BL AN 1 mL @2 (77 25 mmol/L
HEPES 1) Hank’s Z20i, pH 7.4); WllE =R EMN
BL ] AP #1201, BL A 1 mL &R 2HEH,
AP I 0.3 mL #2228 m; 137 C BH 2 h
804 h (fF 4 CH&M FRHATHIZ LI, 400 Jw
W T 4 CTCOPAED . &R 30 min #5870 220
AR 1B R R O T o 5 R A R IR )

BT AP R BL AR, WE SR IR, IR
FWNBIERIL (Papp) o

Popy=(dop/d)/(AX C)
do/d, SN AR R IS T (pg/s), A4 JRRGIE MR IRk
FRMER AN (0.3 em®), C 2RI RIHE T i % (pg/mL)

SCIGHTH MTT SRR B AR 22 40 e sk, LA
TRUE AR B4 B 2 TR e ek . R IR S AT s
B EVOM™ b Kz 2 i e A7 300 S0 5 15 i e BEL
(TEER). TEER {4 k7T 210 Q-cm®, WK Caco-2
A e 4ot WH TR e sz K s s 1
TEER S5SCU0HTEGER, LA E el prshs o4 i 2% 56
FEVEMIREI . BEAL,  is S0 1) B AR 2 T T4 Y.
7t 85%~110% N A F[ A A IZ LI HHR A 2. WEE.
2.4 IRUIRHEFI R IREIFIR ER ZIAESIE R R

KA MTT L0052 SR OB fe 128 75 At
JEAD Mg ssrk, RAE A RS 2 MR EE
M) 240 B ) R S P A T A 1B S, ikl “2.37
T 58 8B K ILATAE YT 10 mg/mL B PR MV C A 5
mg/mL {1t %W, #REdR 30 min, (1L AR HK .
FoAARFA A PBS e il s A FE R i £ ,  DE IR
o HHATHAZ SN, HeREMRE (100 pg/mL)
KA Z] AP M, BL AN s 22008, 37
CHEFE 2 he BEFRERINIE TEER, JFCEEYIGHH
Wi+ AP M BL 1A, Ze7c BREACEE AN, %%
B MRVE W I, 37 CARLEREE 24 h, TAR[AIN
[A] 2500 2 TEER, LA HAEH & A nlil.
2.5 BIREDW

BB Waters ACQUITY ™ /&1 & U AH
A% (UPLC) VM E o (il 451 il AE ACQUITY
UPLC®BEH C;s (50 mmX2.1 mm, 1.7 pm), i
35 °C, #EFE2 pL, P 255 nm, WA &
i (A -0.1% —FSIR/KIEH (B, BEREBENL, ¥E
WRFET: A MILHIREE 10%, FF4E 0.2 min; 7€ 1.5 min
T4 18%; 1.6 min A 18%—85%, FF4EL 1 min;
BEJS 2 10%; P47 3 min 5, JFURBIER. 483
Y 0.3 mL/min.
2.6 FitEDH

KH SPSS 13.0 BAFHAT SV 7500 o L
Pl x +s Kows AL EOBCR BN 2507 Z2 b e %
1& SEUO TS ) TEER B ELECR BT ¢ A5
3 48
3.1 BEREMEIENFI

SR A IR R, SRR R I8 1) R E B



T84

Chinese Traditional and Herbal Drugs 2 42% 2 113§ 200 11 A

* 2267

A ZE Kk, H AP—BL Fl BL—AP (381K
TR 7R (P>0.05), HIREREEIZ T 2
ik, HE s LT EE . g5 R E 1. B
FTCRIRIE M 50 ng/mL $E55 £ 200 pg/mL I, Payp
PRERAE 7X 1077 ~8X 1077 em/s, X BB AR 2
SRR E B INmAR L (P>0.05), $#EnER &
BREE, THEWMILS, WK, 1%
. SR E 2. 7E 37 CIN, B R0 His 1)
Py H1E 4 CIHIEREZERN (P>0.05), $#ERER
FHOE AT EFERE M i ia i AR . A5 R L 3.

0.20i —— AP—BL
-#*-BL—AP

o 0.161
=
IE 0.121
=
B |
Yy 008
e .
® o004 -

0 ] T T T T T T T 1

0 4000 8000 12 000 16 000

t/s

1 ZEtRZE (50 pg/mL) £ Caco-2 24AiEN [4iEEHY
BTEMLZk (x+s,n=3)
Fig. 1 Time curves of bidirection transport of PE

across Caco-2 cell monolayer (x+s,n=3)
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Fig.2 Transport P,;, value of PE at different concentrations

across Caco-2 cell monolayer (x+s,n=3)
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Fig. 3 Effects of temperature on transport of PE (50 pg/mL)

across Caco-2 cell monolayer (x+s,n=3)
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Table 1 Effects of absorption enhancers on TEER of Table 2 Effects of chitosan and its derivatives on TEER of
Caco-2 cell and permeability of PE (100 pg/mL) Caca-2 cell and permeability of PE (100 pg/mL)
across Caco-2 cell monolayer (x+s,n=3) across Caca-2 cell monolayer (x+s,n=3)
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Table 3 Effects of chitosan and its derivatives at different time points on TEER of Caca-2 cell
treated by PE (100 pg/mL) (x+s,n=3)
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