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Analysis on bioavailability and metabolite profile of anti-
hyperuricemic fraction of alfalta extract in a cell co-culture model
coupled with UHPLC-ESI-Orbitrap-MS/MS

Su-Jung Hsu 1, Shu-Mei Lin!™, Ching-Kuo Lee?2,Hsiu-Lan,Kuo3, Chia-

Hsphamyﬁh ang%d Science, National Chiayi University, Chiayi 60004, Taiwan (R.O.C.).
2School of Pharmacy, Taipei Medical University, Taipei 11031, Taiwan( R.O.C.).

Abst ¢ 3Department of Food Nutrition, Chung Hwa University of Medical Technology, Tainan County 717, Taiwan (R.O.C.)
Srac

Medicago sativa Linn. (Leguminosae) 1s commonly known as Alfalfa which means “father of all foods”. Alfalfa i1s not only a good source of animal feed but also a
therapeutic agent used 1n anecdotal medicine. It has been demonstrated to contain various active compounds that are beneficial for human health [1]. Recent
pharmacological studies show that alfalfa extract exhibits neuroprotective, hypocholesterolemic, antioxidant, antiulcer, antimicrobial, hypolipidemic, and estrogenic
activity, and 1s effective for treating atherosclerosis, heart disease, stroke, cancer, diabetes and menopausal symptoms. We found that alfalfa leaves have anti-
hyperuricemic potential because of its xanthine oxidase inhibitory activity. By using biochemical analysis in conjunction with liquid chromatography tandem mass
spectrometry (HPLC-DAD-ESI-MS) technique, we verified that the anti-hyperuricemic fraction of alfalfa extract contain various functional ingredients, including
salicylic acid, sinapic acid, p-coumaric acid, apigenin, tricin,kaempferol, and chrysoeriol. The aim of this study the anti-hyperuricemic fraction was further subjected for
the examination of bioavailability and metabolite profile produced by intestine cells and hepatocytes in a transwell cell co-culture model in conjunction with UHPLC-
ES]

cell

-Orbitrap MS/MS analysis. Anti-hyperuricemic fraction of alfalfa extract was included in the medium of the upper layer in the cell culture model comprising Caco-2
s 1n upper layer (transwell) and HepG2 cell in bottom layer. The cell medium of the both layers were collected seperately at different time points after the treatment,

foll
metabolite profile generated by intestinal and hepatic metabolism. Results indicated that in the Caco-2/HepG2 co-culture model, the kaempferol was detectable 1n the
upper layer (Caco-2) medium until 120 min, and fourteen related metabolite in the bottom layer (HepG2 cell) medium compounds including C,s H,, Oy S(Sulfation),
C,s H;; N5 O,; S(GSH Conjugation 2), C,, H,, O,,(Glucuronide Conjugation) derivatives were detected after 90 min. Our result demonstrated the bioavailability and
potential metabolite profile of of kaempferol produced by intestine and hepatocytes. The established model can be useful for rapid evaluation of bioavailability and
metabolite profile of natural dietary products

Keywords: UPLC-ESI-MS/MS, co-culture, bioavailability

lowed by UHPLC-ESI-Orbitrap MS/MS analysis to detect the distribution of functional components and varify the active compounds as well as the corresponding

Introduction

Kaempferol ,a major flavonoid compound in the diet that widely existed in cell Gencity 0F 3 ¢ 10° celle/cam>
daily food such as vegetables and fruits. Investigations have shown that |
kaempferol exhibits a wide range of biological activities including

antioxidant, anti-inflammatory, anticoagulant, and cardiovascular- Costing laminin <—— wo: A Kaempeferol
protective effects [3]. Previous our studies have also found that kaempferol
possesses significant XO inhibitory activity in vitro. However, the anti-
hyperuricemic fraction which one of kaempferol further subjected for the Pre-treatment medium:
. . . . eqe . . . 1. Medium /ACN(1:1)- - centrifuge- - 0.22um filter
examination of bioavailability and metabolite profile produced by intestine 2.Get 2 ul solution was injected directly into the UPLC—MS/MS.

cells and hepatocytes 1in a transwell cell co-culture model 1n conjunction
with UHPLC-ESI-MS/MS analysis 1s still obscure. Anti-hyperuricemic
fraction of alfalfa extract was included in the medium of the cell culture
model comprising Caco-2 cells 1n upper layer (transwell) and HepG2 cell
in bottom layer. The cell medium of the both layers were analyzed at
different time points after the treatment, followed by UHPLC-ESI-MS/MS
analysis to detect the distribution of functional components and varify the
active compounds as well as the corresponding metabolite profile
generated by intestinal and hepatic metabolism. The established model can =

Materials and methods

Cell culture and treatments:

1.Caco-2 cells were seeded onto a 12-well culture ata

2 HepG2 cells were seeded alone onto the 12-well plates
ata cell density of 1 x 107 cells’'cm?2

3 _At dav 20 for Caco-2 and day 3 for Hep G2, bothcell
types were co-cultured.

Chromatographic analysis of kaempferol compound and metabolites
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Figure3. The UHPLC-ESI-MS spectrum of kaempferol in caco2 medium at different time (positive
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Figure 5. Metabolism products of kaempferol at different time point after co-culture in bottom layer of HepG2 cell medium.

Conclusion

Reference
Our results suggest that kaempferol can be absorbed by the intestinal cells by 90 minutes, and metabolized

throuch phase L and II enzvme pathwavs in hepatocvtes. The bioavailability bv hepatocvtes mav also [1] Bora KS, Anupam S. Phytochemical and pharmacological potential of Medicago sativa: A review. Pharm Biol 2011; 49: 211-220
gl p > Y i P ) y ] P y ] i y y P i Y Y [2] Maria-Paz Romero, Maria-Jos€ Motilva. Effect of the co-occurring olive oil and thyme extracts on the phenolic bioaccesibility
support the potential nutraceutical application of alfalfa extract in hyperuricemia prevention that we found and bioavailability assessed by in vitro digestion and cell models. Food Chemistry 2014; 149:277-284.

previously. Additionally, the established model can also be useful for rapid evaluation of bi oavailability, [3] Wang Yajie, Guowen Zhang, Junhui Pan, and Deming Gong. Novel Insights into the Inhibitory Mechanism of Kaempferol on

metabolite profile and hepatic protection activity of orally administered natural products.

Xanthine Oxidase. J. Agric. Food Chem 2015;63, 526—534
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