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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 (Fy,) 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 (P, ap—pr) and from BL to AP side (Pyp, L—ap) Were (10.24 + 1.58) x 107® and (11.25 + 1.45) x 1076 cmys,
respectively; the intestinal absorption rate in the in situ vascularly perfused intestine-liver preparation was 59.00%; the F 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 #,,,, with rapid absorption, distribution, and elimination in rats in vivo after ig administration.
Key words: ferulic acid; absorption characteristic; absolute bioavailability (F,,s); Caco-2 cell; vascularly perfused intestine-liver
preparation; LC-MS/MS
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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
4 it
LR v (EpSp 111 == RS il R s = I B 7/ A N ¢ B
TEBHAR OIS R e W TR T LC-MS/MS ¥
UL i OB B R R AT HER VB RIS R,
T B PR AR 1o ] Caco-2 4t Bt 28 1] Wt 24 P 7T A

F1 MERER ig #iv RAREARERAMEZANFESE (x+5,n=6)

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

ZH AL ig 472y iv 472y
tinp h 0.6210.34 0.731+0.38
Vy kgL™ 1.37£0.91 0.8410.40
CL Lh kg 6.1042.20 438+1.67
MRT-, h 0.421£0.11 0.20+0.03
MRT - h 0.4610.13 0.21£0.03
AUC-, ng-h-mL™ 1 815.261+522.62 568.78 +183.90
AUCq-y ng-h-mL™ 1 853.72+523.56 571.201+184.03
fmax h 0.14£0.07 —
Chnax ng-mL™ 5387.83+2 858.45 —
Fas % 64.91
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PSR IS L A0 5% S R B R )
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R A 0%~20%, ABIA R s Py ap—pr>>1.0X
107°, W%k 70%~100%, AW BEFE7, x5
ASSEZB P A 21) (RIB BRI 1 17] Papp Ap—pr TELAA A Faps
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1R 415448 (monocarboxylic acid transporter, MAT )
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SETRHEN RS b, 20 % P L 1 AT
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KL, USSR P A ig 0 v 4524,
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