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Detection of absorptive characteristics of genistein in Caco-2 cell monolayer
model by UPLC
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Abstract: Objective To study the absorptive characteristics of genistein in Caco-2 cell monolayer model. Methods The genistein
cell samples underwent high speed centrifugation, then the supernatant was collected and detected by UPLC method with acetonitrile
and ammonium acetate water solution as mobile phase and testosterone as internal standard. The effects of time and pH value on
genistein were investigated. The concentration of genistein across the Caco-2 cell monolayer model was determined and the apparent
permeability coefficient (P,,) of genistein was calculated. Results The uptake of genistein in Caco-2 cells showed a linear range in 1
h and the uptake time was fixed at 1 h. pH value showed no significant influence on the absorption of genistein. The linear range of
genistein was 0.625—40 pmol/L, with intra- and inter-day precision less than 15%. P,,, (AP—BL) from apical side (AP) to basolateral
side (BL) was 1.51 x 107 cm/s, whereas P,y (BL-AP) from BL to AP was 1.84 x 107 cm/s, and the efflux ratio of Py, (BL-AP)/ Py
(AP-BL) was 1.22. Conclusion Passive diffusion is the major process for the transport of genistsein across the intestine. The UPLC
method is simple and sensitive, and it is applicable for the study on absorptive characteristics of genistein in Caco-2 cell monolayer
model.
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Fig.1 UPLC chromatogram of genistein and internal

standard in HBSS solution

F1 FERAEEE HBSS BT R EKRRRIGER(n=6)
Table 1 Recovery of genistein in HBSS solution (n = 6)

W Sk

?fntﬁ%; :iiﬁ%; [F e /% RSD/%
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Table 2 Intra- and inter-day precision of emodin
in HBSS solution (n = 6)
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Fig. 2 Time course of genistein uptaken

by Caco-2 cells (x+s,n=3)
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Fig. 3 Bidirectional transmembrane transport
of genistein (10 pmol-L™") across Caco-2

cell monolayer (x+s,n=3)

M AP 4 BL AU Py, 9 1.51X107° em/s, M BL
i AP il &y 1.84 X 107 cm/s, Pup(BL-AP)/
Popp(AP-BL) N 1.22,
4 itig

KT GBI B £ J 1 R R SO A 5 16 P
KR ILVEA SCRRIRIE , 6 JLAE il R RSO AR 25 Hh
B — RAVE S DL T A RN, 2B I )
' Caco-2 4 BAS Y i S %o Boph A T I 18 H 1) e £
IFTRIEAT T 204, 25900 ) $at DI 1) I B e 7 x)
A EMEW O TEE N, A Be TR UE A B R 26
FE I [H] -SRI RE S vh, BRI T ) SR 60
min P EZVE, FREURTE 104 30 min ¥ ATIERE, 4%
G MR PE . PSR B, ARSI kR
B (1) e FE R EXUIN (] 2 60 min

JUORIA I (PRSI 77325, SCHRZ2 L HPLC-UV i
hE, XTI NS . BN AW, R
TN, 22 B EANE, Toih 2 A e kot e ot
ER. Rk, 228857 UPLC 50 5E Yokl AR
SR, AES AN 2.5 mmol/L BEREL
REME AT W RO TS 8 ey A (18 e S FH BB o

AWK Caco-2 F4I AL — DA
YRR S W I S A R AR FIa R AE, 45 3
7, 2N AP A BL LA A BL U5 AP {1 4%
I EYREN A G N R T m . HAUMFAZ Py,
EHIAE 107 B g, W4 il Wi 4f
Papp(BL-AP)/Pyy,(AP-BLY K 1.22, AN KT,
PETR GBI B )W AR Sh T HCA . T A TRER]
B[ %2 31 (1) G A B i 1) AU = A W e AR AR
HIVER A GeHEH, DRI ORI Sl AU =4 5%
SMAEER TR . e AR AR PSR (P-gp).
ZHPTEMILE T (MRPs) AN IEE 1, X
SEE A B (A AT OB E N BL K 254 0 HESE AP i,
AT AT Sy 2 SRR S I 1 B3 2 15 AT A
Iz A2, ARG AR R R AR
i (10 pmol/L) AHFFIXN %, HEILLE Caco-2 H
S 2R XU S REE, 8 b T 0] BEAELE )
MR TR R I R . 25 R, kbR TR
Fi S HEmE R TR, AT HAMERZEAN S,
H Rz g 1 32T T RORAR s WA () A0
HRF IR BRI
S 3k
[1] Binhgma S A, Atkinson C, Liggis J, et al. Phytoesortges:

where are we now [J]. BrJ Nutr, 1998, 79(5): 393-406.



t¥#ishet %, Drug Evaluation Research 3536 % 35281 20134E4 A

-131-

[2] Heortg M G, Feskens E J, Klomhout D. Dietary infant formula [J]. Lancet, 1997, 350(9097): 23-27.
antioxidant flavonoids and risk of coronary heart disease: [7] Shsh P, Jorgani V, Bagchi T, et al. Role of Caco-2 cell
The Zutphen elderly study [J]. Lancet, 1993, 3429(8878): monolayers in experimental and theoretical predictions of
1007-1011. drug transport [J]. Biotechnol Prog, 2006, 22(1): 186-189.

[3] Ajimnadi B H, Smiht B J. Soy isoflvaones’ osteo- [8] Artursson P, Palm K, Luthman K. Caco-2 monolayers in
protective role in posmenopuasal women: Mechanism of experimental and theoretical predictions of drug transport
action [J]. J Nurt Biochem, 2002, 13(3): 130-137. [J]. Adv Drug Deliv Rev, 2001, 46(1/3): 27-43.

[4] Mitehell J H, Cwaood E, Knnibugrh D, et al. Effect of a [9] Lampern A, Bader A, Bestmann T, et al. Catalytic
Phytoesortgen food supplement on reproductive health in activities, protein- and mRNA-expression of cytochrome
normal males [J]. Clin Sci, 2001, 1006(6): 659-659. P450 isoenzymes in intestinal cell lines [J]. Xenobiotica,

[5] Misar R R, Hursting S D, Pekrins S N, et al. Genotoxicity 1998, 28(5): 429-441.
and carcinogenicity studies of soy isoflvaones [J]. Int J [10] Patel J, Buddha B, Dey S, et al. In vitro interaction of the
Toxicol, 2002, 21(4): 277-285. HIV protease inhibitor ritonavir with herbal constituents:

[6] Seothell K D, Zimmer-Nechemias L, Cai J, et al. changes in P-gp and CYP3A4 activity [J]. Am J Ther,
Exposure of infants to Phyto-oesortgens from soy-based 2004, 11(4): 262-277.

gﬁﬁlﬁ:%ﬁ:ﬂﬂ' I%E IL,\)E:H:;EEE%IE /\E gﬂtliﬁ-} ﬁE’]I_ﬂ:E ﬁi}ir

Fiﬁi1ﬂw
B R

L 2 e S —

PR 7 RIS LA S5,
2012 4F,  [FIZK 2y AN BN I H s 12 38 R 5E A il
PEEAN RSN/ R R R G 3 AL AR U 4 B PR E
T 2 ey S O™ L ), P R RS N R, BRI

T T 5
W B R E SR A ) /SRR S 709 1], Ho

(5.15%)~ TTFER N (4.72%) FAFEIL RAE (4.72%) 2%,
[ K 24 AN BN I e e ok s, R 20 gy O P B AU N A e R T, HAARR B

jj.
1h DAy, $R~h
H9.74% P9 19 W A by At

o RPEAN RN 5 2 B ] TR B e

AR
BTG D A S Sy S e I R N, LS 45 N DAL P 24 R R A ) R R A, XA

I AR I BB AR, R SO AR o R4 25 3 1R xR DI e,
AT RO . BEST N DN SR I B G SRR R TG ORE A Sl R A PV I
W25 NI A AN RN A R PRI R fE
8 R AR A A AR ST U 1

ORI SR I 25 A ™ AN RS, $7 B 73 (8 A7 AR AL

I:l 7,R‘AL,\]\ [%%]\

IR CT 94 Lh S IR IE 7

VPR R G E . I R
IR TS (39.49%) . MK b

157 B FEAR T T, 94.27% K10 Bl I 25 55 A8 R 5 W A= T B
e 25 i S O™ FEAN RSN PR R 2 PG 2.

o BRI AR B 1 o 157 e E R S

oA g 1 B

— HLH R BOER, ST RS
BUBE B, 11

%ﬁﬁ%%ﬁw,m%ﬁﬁ&%&%%,%mﬁﬁﬁﬁ,

7k)k o

GEE S FREMNE,

ﬁﬂﬁ%ﬂ&oLui&ﬁﬂ%ﬁﬁ%[ﬁﬂﬁ%T@%%&&%ﬁﬁéﬁﬁﬂu&ﬁﬁﬁiﬂ@&@ﬁ

Rpifie

EAR IR N AR, ™ AN R A SRR

CAFIHD





