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Phosphatidylinositol-rich liposomes prevent oxidative stress induced by diesel
particulate matter through suppression of activation of aryl hydrocarbon receptor (AhR)

Yoko Nikit, Hiromi Onouchi?; Hiroki Kotera?; Yukihiro Ohashi?’ A
1 Department of Health and Bio-Pharmaceutical Sciences, Mukogawa Women’s University, Hyogo, Japan c&?c Q-
2 Cosmetic ingredients division, Nippon Fine Chemical Co., Ltd., Hyogo, Japan Mokogewa Women's Ukiivessity Nipp\gunr T:?;gyéoﬁg%icd

Introduction

Phospholipids are widely used as 0 Many studies have indicated that air pollutants accelerate the sings of skin aging, such as the formation
raw materials in emulsifiers and _0)k/\/\/\/=\/=\/\/\ of pigment spots and wrinkles [1, 2]. Since skin is the outermost part of the body, it is susceptible to the effect
liposomes. However, few of reactive oxygen species (ROS) generated by air pollutants, such as benzopyrene, a potent aryl
developments have been made for " oF 0 _°W\ ="\ hydrocarbon receptor (AhR) activator and a component of diesel particulate matter (DPM). AhR activation
materials focused on the HO o—p—0— 0 Increases the expression of the detoxifying enzyme cytochrome P450 family 1 subfamily A polypeptide 1
physiological activities of wd  ow  © (CYP1A1l), which produces ROS [3]. Therefore, oxidative stress in cells is involved in skin aging caused by air
phospholipids. In the present study, pollutants. We previously reported that Pl liposomes reduce oxidative stress In keratinocytes by activating
we focused on phosphatidylinositol nuclear factor erythroid 2-related factor 2 (Nrf2) signaling [4, 5]. In the present study, we examined the

(Pl; Fig. 1), a biological phospholipid. Fig. 1 Representative structure of Pl  preventive effects of PI liposomes on DPM-induced skin aging.

Materials and Methods

i _ri i i Evaluation using a cell co-culture system
Preparation of Pl-rich liposomes (Pl liposomes) Fig. 3 shows design of the cell co-culture system. The human epidermal keratinocyte cell line (HaCaT) seeded in the cell

Lecithin, sterol, and phospholipid containing Pl were dissolved in an  inserts (MCHT24H48; Millipore) were cultured in Pl liposome-containing medium. After 24 h, HaCaT keratinocytes were co-
organic solvent. Then, the solvent was removed to obtain a Pl incubated with freshly cultured HaCaT keratinocytes or human dermal fibroblasts (NHDFs) in a 24-well cell culture plate and
complex. Pl liposomes were prepared by dispersing 0.2% of the Pl exposed to 200 yg/mL DPM (NIST 1650b, NIST).

complex in water containing glycerin and pentylene glycol at 70-75 °C  Intracellular ROS Intracellular ROS levels in cultured HaCaT keratinocytes and NHDFs cultured in the cell culture plate were

using a homomixer at 5000 rpm. evaluated using 2’,7°- dichlorofluorescein diacetate (H,DCFDA, Merck).
MRNA expression The gene expressions of CYP1Al in HaCaT HaCaT
Table 1 Formulation of P! liposomes cultare piate were evaluated by quantitaiive reverse transorption - dpamm L") ot | o
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ST comoiox 55 polymerase chain reaction (RT-gPCR) method. Co-culture | P
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19 IPOSOMES microscope (Keyence, Osaka, Japan). Fig. 3 Cell co-culture system

Results and Discussion
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PC liposome: contains almost no PI; used as control liposome. Main component is phosphatidylcholine (PC).
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HaCaT keratinocytes were seeded in cell culture inserts and co-cultured with HaCaT keratinocytes seeded on a » The decrease In type |
24-well plate. The HaCaT keratinocytes on the cell culture insert were treated with 200 ug/mL DPM for 24 h, and collagen fiber formation e
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