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Permeability of ferulic acid in Caco-2 cell model and its absorption properties
in rats in vivo

MO Li-li, WANG Su-jun, YANG Ben-kun
School of Pharmacy, Guangdong Pharmaceutical College, Guangzhou 510006, China

Abstract: Objective To study the absolute bioavailability (F,) of ferulic acid in rats and its absorption properties. Methods Based
on the LC-MS/MS method, Caco-2 (the human colon adenocarcinoma cell lines) cell monolayer model was applied to studying the
absorption and transport of ferulic acid from apical (AP) to basolateral (BL) side and from BL to AP side; the in situ vascularly perfused
intestine-liver preparation was used to investigate the intestinal absorption rate; the F,,, was calculated by measuring the plasma
concentration after iv or ig administration of ferulic acid in rats. Results The apparent permeability coefficients of ferulic acid from
AP to BL side (Pyyp ap—pr) and from BL to AP side (Pyp, pr—ap) Were (10.24 £ 1.58) x 107 and (11.25 + 1.45) x 1076 crs,
respectively; the intestinal absorption rate in the in situ vascularly perfused intestine-liver preparation was 59.00%; the F,,s was
64.91% in rats. Conclusion LC-MS/MS method is a simple, sensitive, and specific approach for the quantitative analysis; ferulic acid
shows a good permeability in Caco-2 cells; a fast absorption in vascularly perfused intestine-liver preparation with the small intestine as
a main absorptive site, and shortly reaches #,,,x with rapid absorption, distribution, and elimination in rats in vivo after ig administration.
Key words: ferulic acid; absorption characteristic; absolute bioavailability (F,ps); Caco-2 cell; vascularly perfused intestine-liver
preparation; LC-MS/MS
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wal, HAIKRI R o Hr 4l
1.2 &

4000Q TRAP IR DUMAT BTk, S&[E Applied
Biosystem /A #]; LC—20AD &R0 A B4, HAS
AL AT 5554, 72 [ Hearous A1) ; SX—40
P B, HAHSI A, 24 LR R 3%
Costar A7]; Milli—Q Gradient A10 LK 4s
Millicell ¥12 &4, F2[H Millipore /A 7]; SU—PER
T21 EREA R E O, £ Sorvail AF]; EVOM
JRORFFIE, SEE WPL AWl HL—2 fHii %, gk
BRI A PR 2 7]
1.3 #h#)

SD K, HEPE, &R 200~250 g, 6~8 J&
W, WA )TN R 2R SR S L, VFRIE S
SCXK () 2008-0020,
2 ik
21 A ®
211 g (KA Phenomenex Cig £ (50
mmX2.0 mm, 5um), FEifi 25 C; HzhtH A A H
BE-7K (5 :95) F1 10 mmol/L BE/REL, WishA B A
FAEE-7K (95 1 5) F1 10 mmol/L B&FR% ;s #oh v M
F&J¥, 0~0.2 min, 0% B; 0.2~0.5 min, 0%~100%
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A-ZFAIMHK B A+ FIER+ Abs C-KR ig FIBAR G MLRAES + AR D-KB v PIBRRR G MM+ b 1-FUBRER 2-P9hs
A-blank plasma B-blank plasmaferulic acid+1IS C-rat plasma after ig administration of ferulic acid+IS D-rat plasma after iv administration
of ferulic acid+1S  1-ferulic acid 2-IS

1 PUERER M 3R A RAYT LC-MS/MS [Ei%
Fig. 1 LC-MS/MS chromatograms of ferulic acid in plasma of rats
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Fig.2 Concentration-time curve of ferulic

acid in perfusate
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Fig.3 Mean plasma concentration-time curves after ig
and iv administration of ferulic acid
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FH A DA il 2% B e RN R PN, A
TENAH MBS R 5 Jo Ve TR L0t « FH LC-MS/MS i
R URE S b BT BRI HoA MERPELr . RBUE R, 4
T e PR A5 p o F Caco-2 41 SRy 4] iy 2 W 7 4k

F1 MR igMiv ABRERREANEZLNFSE (x+5,n=6)

Table 1 Main pharmacokinitic parameters in rats after ig and iv administration of ferulic acid (x+s,n=6)

24 A ig 477 iv 4
tip h 0.62+0.34 0.73+0.38
Vq kgL 1.3740.91 0.840.40
CL Lh kg™ 6.1042.20 438+1.67
MRT,-, h 0.42+0.11 0.200.03
MRTj-, h 0.46+0.13 0.21+0.03
AUC,-, ng-h-mL™ 1815.26+522.62 568.78 +183.90
AUCy-, ng-h-mL™ 1853.72+523.56 571.20+184.03
Imax h 0.14+0.07 —
Conax ng'mL™" 5387.831+2858.45 —
Flps % 64.91
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