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WFFER R OBEZE (L) : Excessive ingestion of isoflavones may result in endocrine
disruption, hence a maximum intake level needs to be established. Soy isoflavones contain
isoflavone aglycones, such as genistein, daidzein, and glycitein, and their glygosides, which
are considered to have the same intestinal permeability. In this study, we aimed to evaluate
in detail the absorption mechanisms of these isoflavones, and examine by comparing the
characteristics of absorption. We performed in vitro studies using Caco-2 cells and an
artificial membrane permeation assay (PAMPA) with different pH gradients and iso-pH
conditions. The permeability coefficients of some isoflavone aglycones were greater in the
presence of a proton gradient than its absence. Furthermore, passive and active transports
were observed in Caco-2 cells. Evaluation of passive transport by PAMPA suggested that
isoflavone aglycones were transported efficiently by passive diffusion. These aglycones
have been suggested to have high permeability in the human intestine. Therefore, care
should be taken when consuming these compounds. Furthermore, we evaluated the
absorption of other flavonoid aglycones in the same manner. A comparison of the
permeability characteristics among flavanones using Caco-2 cells and PAMPA as well as
consideration of their physicochemical properties, suggested that the flavanones were
transported efficiently via passive diffusion according to the pH-partition hypothesis.



(BREHAT 2 1)

[ERPEES N EEESE & &t
2010 4 2,200,000 660,000 2,860,000
2011 1,000,000 300,000 1,300,000
G
G
T
& 3,200,000 960,000 4,160,000

1. BRSO 5

KoGA Y7 IR ATERANTZ R b s
VLT HE =LA L. DS AR EE A
FEDAHNE], HEE OUGE TR Sk Te AR B
REARET 5, FICARBO=Z b sy
WO T Lz tEizxt L, B HERER L O
JE e EOTRIENHIFF SN TEBY, KEA
V7 7R w gl - JEAE L TR AR &
DEFEINTWD, HRANLZIE TIEHR
WCRE 2B EHMICERL T 720, KE
AV T7TR OB ERE LR LZERL
T RRRERIT e < . A& BRMEIC OV TR
SMENTWRMM STz, ZOX D 72D,
2006 -, R EZEEZEBERICEY TREA YT
TR v e R E AR AR 5 0 2 AR
DEZF| BDREINTZ, ZOFRTKEA Y
7 RO EREBRENED S, MR
TEHEWNR LD T, [5%OUREOERIZ X
0. B RIZES L Ky e EFRE
NEESERESND Z L2 W45 tRREn
TW5, ZOMFETIE, EAERN L LE
WA PEZ DD T i STy, KEA
VITIRANNI AT =ZAT A HATA .
TVITA v, BXOZN S ORBERINFLE
THICHEPPDLT, BED & ZABEICE
T AWRINRICE LTI L SRl &
'(l,\focl,\o

2. WHEOHEHM

KGFDOA Y7 TR ATEKEAE LT, 3§
BERSLTIIET 7Y a L THEEL TS A
E. BMICL > THFERENRERD, Ll
[KREA Y7 TR Z2E0REREHRRMD
ORI OZ 2] OFTIE, ZD XD
RFEFRRE T L OWIRMEIZ S W TIEE< &
BN TWRY, BROERR I EN S
AERINIZELY A E N 7= I A B RE & 6
THIEND, HEERNMEZH SN T 5

Z LT EINE - BEMEREROTEDIZMNEATH
HEWZ D, RIFFETIH, BETHEREMRK
HA YT IR OBBUELMNLT D720, 1%
ERIA Y 7 7R OFEM 72 AL WA
RN L. WRIAERME 2 thlatd 2 2 L 2 B
HiE Lz, EBIA Y7 TR DT TR
J A RT 7Y 3 zonT b aEMic IR
PEZRRET LT,

3. WFFED kL

THALE WIS E DT I ZIGE DET L &

LTk MEGDAHSE Caco—2 Z V=, &=
WKLY T7TIRELTE, 3EOT S
VarvCThir=A7Av, XA4AXAL L, 7
VT A4y BEXOFOREEER (F=2F 0,
AT, TVvFY) | Bk T 2TV
bR, KO~ a = U bE&nm s Tng, Bk
M N EOKRERBEREMIZIXT 7Y a i
%< FNLUSDITE A EDRGRITITR
PER L U CERICHET D, AWFFETITZND
OT 7Y 3B XOBERDGEWRIIZS

WTHE LTz, R CHW - RKREA VY 7 5
A7 7 ) aroifEXEX 1 IR,

OH O
0
LT O
OH ° OH

L€V

OH O.
HyCO O | O
o OH
TILTAY
1. FERRGAVTTRY (TTYav
DF) OREEN



Caco—2 fifinz b7 v Xz /Lot~ ¢
LA — FICERRE L, 2 ML BEEE LRSSy
fb&H, HBEEZEMR I, 0 Caco-2
Al B S A T IR AR, pH IRAE. IR
FERTFIE B EAER 21TV B E RGOS R
EZfENT Lz, =Ehlassid, A THRERE

(Parallel Artificial Membrane

Permeability Assay, PAMPA) Z FUNTHEAT L.

%mZ@ﬁ%%@#%k%@LKOMWMK
F O Caco-2 OF i E XL FOFHE N TH
Iljj l/f_o

Log {C —In (1_ [drUg] acceptor/
WheI‘e C = (VD ¢ VA/ (VD

LogP, app-PAMPA —

[drUg] ethbnum) }
+V,) Area - time)

LOg {C : ([dI‘Ug] acceptor/
where C = (V,/ Area *

LOgPpp —Caco—2
[dTUg] initial, donor) } ’
time)

Caco—2 B L UPAMPAIZ BT H A4 Y 7 TR
HimEIL 7 —nr A MU w7 ZHPLC-ECD G|
E LT,

TERCR
(RKTA Y 7 TR OWEE I o iR
#]

KEGA Y 7FRT 7Y arix, Caco2 %
WFBRICIBWN T, BB RIC T pH K178
DEWRINEE 2 R LT, £ZC,. AV 75
Ry T7 7V arpnedmliiNTcddons
B ONZT D70, é% IZZEDA T = A L%
Wiat L7z, Caco—2 |28 2WE OWINIIZE)
%Uﬁék =L @é@ﬁflfxﬁﬂﬁ){rbf LTWb, £+

ZENRE DA BIEETE D PAMPA IZ X %
x%%é%ﬁ%@ﬁbto4/77T/7ﬁ
U 0%, PAMPA IZBWTH pH (KERLDE
WU EZ R LT 2 & e, S EhMs R 2 A
L CERIEZ R Z ENRBINE, £h
FTNOREGA Y 7 TRD logh flZA{bFEH
# Y7 » Marvin Sketch program : http://
www. chemaxon. com/ marvm) WX EHL
72 logD fif & PAMPA i o> R I AR B M A3 R
%éﬂt:kmE\_ﬂ6@4/77T/7
7 2 NIEBEOMIEENTS, MmN E
RTRREMEN @ < . KRERBERELSA Y 7 7
f/%?ﬁUﬂ/mTﬁMLtﬁm%ki

IZERT ABRICIIEESLETH 5,

(MY TIFRLUSND T TR A ROWEE
WS AAE D iR ]

A T7TRT Y 3L Caco2 BLO
PAMPA IZB W TREWWIBIRIEZ R L2 2 &5,
AT ITRLINDERELE T TR A4 F
TUYay (NARLFU FUL =
VAT 47 b=, BT FTXF RET
VAT 47 b—b) IZBWTHREIEICHET L
2o INHOILEMOILFEEEXEK 2. I
RT, PAMPA |2 X 2 il b FE R Y~
I (Marvin Sketch program : http:// www.
chemaxon. com/marvin) {2 X > CTHEHH I N7
logD i & EDMEAZ R L (K3) , Fi=,
NANLVF v FV = 2 UF T 4
f—=, BELOFEZ VAT 07 b—/UT
PAMPA 1T wf%wwﬁ”®éﬁﬁﬁﬁ$é

L. BHE Y 7 hC ST RIGEREKY, 2
o OILEMIX pH %ﬁa{}ﬁm: 0PI
ZEEIEINTWD Z ERREnz, /Me
OTEMIMIZ 1T Na™/H Wbk 03 & 0 . TEIE
IBTFDH7VahY v AOHFIETHREN
BRIz TWa, T LV, M eTEl
BTEVENID I pH BRE L 2D . HERE

OH
o

FIvHF=Y

o

Fo5HFY

RETVATA
OH O Jk—IL

microclimate pH (pH6. 1~6.8) HEFF I T
Wb, (o T, TNHDT7 I T 7Y 2
Vb EEOHEAE B TR WO IR IEZ R
T LRI T,

2. AFETHN =TI )T 7Y ay
DAL FAE 1S



100.00Y R = 0.847(P<0.05)

Ppp:PAMPA = 0.0574¢ 1.304*LogD

10.003%

o =
)
o O

Papp, PAMPA
(106 cm/s)

LogD
X 3. PAMPA %M & LogD & OFHEIME

5. ERRERLE
(BFFEAREEE . WFZE 0 $H3 M OV HERFZE 12
X THR)

UdEREam 3C) Gt 1 44F)

1. Kobayashi S, Nagai T, Konishi Y, Tanabe S,
Morimoto K and Ogihara T, Transport
mechanisms of flavanone aglycones across
Caco-2 cell monolayers and artificial PAMPA
membranes. Journal of Pharmacy and
Pharmacology, ¢4, 64, 2012, 30-35.

(FaRE) GH1h)

1. AR KFHEE, INEE, LA,
BADBY ., KEKB, 773 OHLE
AR X O THRE R B 1) 2 WU 1E D
i, HAREIE(PS, 2011453 A 26 H, &
e K% BEO-OEERER) .

(X&) GH 1)

L. MR, FARDEY, KIFEKS, i
1oy & Y O EAEM, BIOINDUSTRY, 28,
2011, 30-35

(PESEIA PEHE]
O R PL (G0 1)

OBAHRIL (B0 1)

(Z Dfth)
R Br— DA
L

6. WFFER
(D) WFZERERE -
/NEFEF (KOBAYASHI SHOKO)
HRURE: « KERBLEZAEMBL AR - HEH

%

WFge8 5 - 90348144
(2) WFge s
L

(3) HEEMF I
L



