Journal of Life Science 2022 Vol. 32. No. 2. 142~147

ISSN (Online) 22873406
DOl : https://doi.org/10.5352/JLS.2022.32.2.142

- Note -

Suppression of PMA-induced Differentiation via Foam Cell Formation in THP-1

Cells by 7-Ketocholesterol

Mi Sun Lee', Si Eun Park', Koanhoi Kim? and Young Chul Park'*

'Department of Microbiology & Immunology, Pusan National University College of Medicine, Yangsan, Gyeongnam 50612, Korea
*Department of Pharmacology, Pusan National University College of Medicine, Yangsan, Gyeongnam 50612, Korea

Received December 6, 2021 /Revised December 22, 2021 /Accepted December 22, 2021

Oxysterols are known to be involved in the physiopathology of atherosclerosis. Since 7-ketocholesterol
(7-KC) is found in large amounts in oxysterols and in atherosclerotic plaque, the study on how 7-KC
may affect monocyte differentiation induced by phorbol myristate acetate (PMA) in the monocytic cell
line, THP-1, is essential. 7-KC induced a dose-dependent reduction in cell proliferation without induc-
ing cytotoxicity, and the substantial staining of Nile red demonstrates the increased absorption of in-
tracellular lipids. Although 7-KC itself did not increase cell adhesion, it markedly decreased the adhe-
sion of cells treated with PMA. Furthermore, by observing the effect of 7-KC on phagocytosis using
fluorescent-labeled latex beads, 7-KC'’s ability to abolish phagocytosis in PMA-stimulated macrophages
was illustrated. The effect of 7-KC on the expression of selected protein markers on the process of
differentiation induced by PMA in THP-1 cells was also examined. 7-KC inhibited expression of
ICAM-1, CD11a, SR-A1, and SR-B2 (CD36) in PMA-stimulated THP-1 cells. Conversely, 7-KC drasti-
cally increased the expression of SR-D1 (CD68)in PMA-stimulated THP-1 cells. In conclusion, these re-
sults suggest that 7-KC modulates monocyte differentiation and activation via the intracellular accu-

mulation of lipid droplets.
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Fig. 1. Effects of 7-KC on viability, proliferation and Nile red
staining. THP-1 cells were treated with various concen-
trations of 7-KC (0, 1, 5 and 25 uM) for 48 hr. (A) Cell
viability (I, viable cells/total cells) and cell numbers
(L, viable cells) were assessed by trypan blue dye ex-
clusion assay. (B) Intracellular accumulation of lipid
droplets was analyzed by Nile red staining. Data were
shown as the means of + SDs of three independent ex-
periments (*p<0.05 and **p<0.01 vs. the untreated con-
trol). (C) Fluorescence images (x200).
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Fig. 2. Effect of 7-KC on cell adhesion in THP-1 cells. Cells were
treated with 25 yM 7-KC or 100 nM PMA for 48 hr.
Number of bound cells was scored by trypan blue dye
exclusion assay using a hemocytometer. The results are
presented as the means of + SDs of three independent
experiments (*p<0.05 and **p<0.01 vs. the untreated con-
trol).
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Fig. 3. Comparison of 7-KC and PMA on intracellular accumu-
lation of lipid droplets. THP-1 cells were treated with
25 yM 7-KC or 100 nM PMA for 48 hr. Then, the cells
were stained with Nile red, and the staining efficiency
was evaluated with confocal microscope. Neutral lipids
(green) and polar lipids (red) were observed in the cells.
Fluorescence images (x1,200).
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Fig. 4. Effect of 7-KC on PMA-induced phagocytosis of THP-1
cells. Cells were pretreated with 25 tM 7-KC for 24 hr,
and stimulated with 100 nM PMA for another 48 hr.
Then, the cells were challenged with latex beads. The
efficiency of phagocytosis was determined by flow cy-
tometry analysis. The percentage of bead uptake in his-
togram was estimated by flow ] software.
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Fig. 5. Effect of 7-KC on the expression of macrophage differ-
entiation marker. Cells were pretreated with 25 uM 7-KC
for 24 hr, and then stimulated with 100 nM PMA for
another 24 hr. Whole cell lysates were analyzed by
Western blot analysis using specific antibodies, as indi-
cated. b-actin was used as an internal control to monitor
equal protein loading.
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