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Anti-Inflammatory Effect of Chondrus ocellatus Holmes Ethanol Extract on Lipopolysaccharide-induced Inflammatory
Responses in RAW 264.7 Cells
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This study aimed to investigate the anti-inflammatory effect of the ethanol extract from Chondrus ocellatus
Holmes (COHEE) in RAW 264.7 cells and in a mouse ear edema model, by measuring the production of
lipopolysaccharide-induced inflammatory response mediators. There were no cytotoxic effects on the
proliferation of macrophages treated with COHEE compared with the control. COHEE inhibited the
production of nitric oxide and pro-inflammatory cytokines [interleukin (IL)-6, tumor necrosis factor-o, and
IL-18]. The extract also reduced the expression of inducible nitric oxide synthase, cyclooxygenase-2,
nuclear factor-xB p65, and phosphorylated mitogen-activated protein kinase in a dose-dependent manner.
In the croton-oil-induced ear edema model, COHEE decreased the formation of mouse ear edema at the
highest dose compared with the control, and histological analysis revealed that the epidermal/dermal
tissue thickness and mast cell numbers were reduced. Therefore, these results suggest that COHEE may be a
promising topical anti-inflammatory therapeutic material through its action of modulating NF-xB and the
MAPK signaling pathway.
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Fig. 1. Effect of Chondrus ocellatus Holmes ethanol extract on
proliferation in RAW 264.7 cells. Proliferation index (%) = (sample
absorbance / control absorbance) x 100. ND: not significantly dif-
ferent.
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Fig. 2. Effect of Chondrus ocellatus Holmes ethanol extract on
nitric oxide production in RAW 264.7 cells. Cells were incubated
in the presence of LPS (1 ug/ml) alone or in combination with
COHEE (0.1, 1, 10, 50, and 100 ug/ml) for 24 h. The culture media
of the treated cells were used to measure NO levels. *9Means
with different superscripts are significantly different (p < 0.05).
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Fig. 3. Effect of Chondrus ocellatus Holmes ethanol extract on
the production of IL-6 (A), TNF-a (B), and IL-1p (C) in RAW
264.7 cells. Cells were incubated in the presence of LPS (1 png/
ml) alone or with various concentrations of COHEE (0.1, 1, 10, 50,
and 100 pg/ml). The levels of pro-inflammatory cytokine in the
cell culture media were measured by ELISA. *9Means with differ-
ent superscripts are significantly different (p < 0.05).
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Fig. 4. Effect of Chondrus ocellatus Holmes ethanol extract on LPS-induced iNOS, COX-2, and NF-kB p65 expression in RAW
246.7 cells. The levels of iINOS, COX-2 in the cytosolic protein and the p65 subunit of NF-kB in nuclear protein were determined by a
western blot analysis. RAW 264.7 cells were treated with the indicated concentrations of COHEE (0.1, 1, 10, 50, and 100 pg/ml) and LPS
(1 ug/ml) for 18 h or 30 min and the proteins were detected using specific antibodies. Means with different superscripts (a-e) are sig-

nificantly different (p < 0.05).
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Fig. 5. Effect of Chondrus ocellatus Holmes ethanol extract on MAPKs expression in RAW 246.7 cells. The levels of p-p38, p-ERK,
and p-JNK in the cytosolic protein were determined by western blot analysis. RAW 264.7 cells were treated with the indicated concen-
trations of COHEE (0.1, 1, 10, 50, and 100 pg/ml) and LPS (1 wg/ml) for 30 min, and the proteins were detected using specific antibodies.
Means with different superscripts (a-€) are significantly different (p < 0.05).
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Fig. 7. Photomicrograph of transverse sections of mice ears sensitized with topical application of 5% croton oil (v/v) in acetone
(a-c) or vehicle acetone (d, non-inflamed), stained with hematoxylin-eosin (A) and toluidine-blue (B) examined under light
microscopy (magnification: 200x). Treatments: vehicle 2% Tween 80 (a), prednisolone 0.08 mg/ear (b) and Chondrus ocellatus Holmes
ethanol extract 20 pl/ear (c). The numbers 1 and 2 indicate dermis and epidermis, respectively and the arrows indicate mast cell infil-

tration.
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