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Effect of Pathavi Apo Vayo formulary extract on foam cells
(Atherosclerosis in vitro model) in combination with high glucose
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Abstract

An objective of present study was to investigate the effect of Pathavi Apo Vayo formulary extract
(PAV) that was extracted by 50% ethanol on foam cell formation in high glucose medium condition
in macrophages ( RAW264.7) compared with standard medicine for hyperlipidemia treatment,
Simvastatin (SVT). The extract cytotoxicity by using MTT assay, anti-nitric oxide production by using
Griess raction, foam cell formation and lipid accumulation by using Oil Red O staining, gene
expression by using Real-Time PCR, cytokine production by using ELISA, proteomic analysis by
using Liquid Chromatography-Tandem Mass Spectrometry (LC/MS-MS), protein difference and
protein- chemical correlation by using bioinformatics (Venn diagram and STITCH) were studied. In
addition, the chemical composition analysis for quality control was also performed by using TLC
fingerprint and High Performance Liquid Chromatography (HPLC). The results showed that PAW
showed cytotoxic effect when using in high concentrations with ICs, of 1,139.48 £ 36.22 and 1,134.69
+ 13.55 pg/ml in normal glucose medium (NGM) and high glucose medium (HGM), respectively.
PAV could strongly reduce nitric oxide production that was induced by using LPS, in dose dependent
manner, in both NGM and HGM with 1Cs, of 128.49 + 4.68 and 127.57 + 14.02 ug/ml, respectively.
Whereas SVT could suppression of nitric oxide production but was lower than those of PAV. For
oxLDL-induced foam cell formation, PAV slightly suppressed lipid accumulation in foam cells. But
when increasing of PAV concentration (200-400 pg/ml) the lipid accumulation in cells were found
slightly increasing and spreading in the cells all over the culture wells. These results correlated with
gene expression results. PAV could up-regulate gene expressions of oxLDL receptors including LOX-
1, SR-A1 and CD-36, whereas, SVT could reduce those gene expressions and lipid accumulation in
foam cells. However, PAV and SVT down-regulated pro-inflammatory cytokine genes including TNF-

Q. and IL-1B, in addition, they also decreased the cytokine production in the condition of oxLDL

combination with LPS in both NGM and HGM. IFN-Y gene expression and cytokine production were
not found in this study. For proteomic study, there were 7 conditions were divided including 1) no
glucose condition, 2) HGM condition, 3) HGM combination with PAV 400 pg/ml, 4) HGM combination
with oxLDL, 5) HGM combination with oxLDL and PAV 400 ug/ml, 6) HGM combination with oxLDL
and LPS, and 7) HGM combination with oxLDL, LPS, and with PAV 400 pg/ml. Forty-two proteins
were found as a specific protein of HGM condition and HGM combination with PAV 400 ug/ml.
Eleven proteins from those 42 proteins showed a network with gallic acid and caffeic acid. These 2

compounds were found in PAV and several plants composited in PAV that can be used as a marker



compound for quality control. The 24 proteins were found as a new marker protein. Moreover, 2
proteins (Uncharacterized protein and 28S ribosomal protein S31, mitochondrial (MRP-S31) (S31mt)
(Imogen 38)) were found as a specific protein of HGM condition and HGM combination with oxLDL
which were a new marker protein and did not connect with gallic acid and caffeic acid. In conclusion,
PAV could slightly decrease foam cell formation but when using higher concentrations, the extract
might increase lipid accumulation in foam cells. Therefore, in using of this medicine should be careful

when using in hyperlipidemia and diabetes patients. However, the extract could reduce inflammation.
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