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The suppressive effect of the lipophilic fraction of
Eisenia arborea on ear swelling in mice

Yoshimasa Sugiura”, Masakatsu Usui' and Masaaki Miyata'

Abstract: The anti-inflammatory effects of phlorotannins identified in the hydrophilic fraction of the brown

alga, Eisenia arborea, were previously determined in vivo and in vitro. Here, we investigated the in vivo effect of

the lipophilic fraction from this alga in mice. In ICR mice, ear swelling was induced by three sensitizers:
arachidonic acid (AA), 12-O-tetradecanoylphorbol-13-acetate (TPA) and oxazolone (OXA). Swelling induced by
AA or TPA was suppressed in a dose dependent manner after the said lipophilic fraction was applied to the

mouse ears at a dose of 0.01, 0.1 and 1 mg/mouse, respectively. The suppression was similar to that by
epigallocatechin gallate (EGCGQ), a typical natural inhibitor. On the other hand, the suppressive effect of the
fraction at 1 mg/mouse on ear swelling induced by OXA was significantly lower than that of EGCG (p < 0.01).
At a dose of 0.01 and 0.1 mg/mouse, no suppression by the fraction was observed. Therefore, lipophilic active

components in the fraction may suppress immediate inflammatory reactions induced by AA or TPA, but not
show suppressive effects on the delayed-type (type IV allergy) inflammatory reactions induced by OXA.
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Table 1. Inhibitory effects of the administration of the lipophilic fraction and EGCG on AA-induced ear swelling in mice

Sample dose (mg/ear) 0.01 0.1 1

Lipophilic fraction ~ 33.0N5 5.4 405N +£174 61.5™% +£14.3
EGCG 29.1+253  553+15.1 73.8 £26.3

Suppression effects were calculated from the results of multiple experiments (n = 5). Values are depicted as means =+
standard deviations. "N. S." incicates no significant difference from EGCG. AA, arachidonic acid; EGCG,
epigallocatechin gallate.

Suppression ratio (%)

Table 2. Inhibitory effects of the administration of the lipophilic fraction and EGCG on TPA-induced ear swelling in mice

Sample dose (mg/ear) 0.01 0.1 1

Lipophilic fraction 169" +11.6 273" +155 66.5"5 +18.2
EGCG 35.7+239  57.0+18.2 81.3+9.9

Suppression effects were calculated from the results of multiple experiments (n = 5). Values are depicted as means +
standard deviations. "*" indicates that the suppression ratio of lipophilic fraction was significantly lower than that of
EGCG (p <0.05). "N. S." incicates no significant difference from EGCG. TPA, 12-O-tetradecanoylphorbol-13-acetate;
EGCQG, epigallocatechin gallate.

Suppression ratio (%)
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Ear swelling (mm)
Ear swelling (mm)

0 001 01 1 0.01 01 1 (mg/mouse) 0 001 01 1 0.01 0.1 1 (mg/mouse)
Lipophilic fraction EGCG Lipophilic fraction EGCG
Fig. 1 Inhibitory effects of the administration of the Fig. 2 Inhibitory effects of the administration of the
lipophilic fraction and EGCG on AA-induced lipophilic fraction and EGCG on TPA-induced
ear swelling in mice. Ear swellings were ear swelling in mice. Ear swellings were
calculated from the results of multiple calculated from the results of multiple
experiments (n=5). Values are depicted as experiments (n=5). Values are depicted as
means * standard deviations. Differences means = standard deviations. Differences
between groups indicated by different letters between groups indicated by different letters
are statistically significant (p<0.05).AA, are statistically significant (p < 0.05). TPA,
arachidonic acid; EGCG, epigallocatechin 12-O-tetradecanoylphorbol-13-acetate; EGCG,
gallate. epigallocatechin gallate.

¥ /-Fig. 1XY, HAEEKFEEEIED SN o728, Hir

@ = BRI SRS {7 IO TET L7z,
TPATHFE L7227 R HIFIE I 9 2 IHI%5R (G0
Table WI/RL72X 912, AATHERE L7 2AEME flE) %, Table 2I2F LBz ZORKRP D, IHEEE
MEWZX L, 77 A REEES OFIHEIREENS GFOFHIHIRIZR G RSS2 BIZONTLEATAZ L
{BBIZONTER L7z, BHEMEBOEGCGE I, Fiy Bahotze BHMNEOEGCGL kT 5 &, #5801
MHIFIIHEE01B £ 1] mg/mouse TH TIKL o 72 mg/mousell BJ A FHIHFHFEIFERITEKS o7z (<
bDODEEZITR L, EGCGL FHDOAREIS MR SN, 0.05) dOD, 0018 &£ 1 mg/mousell BV TIXEGCGE



248 i, B, =H

Table 3. Inhibitory effects of the administration of the lipophilic fraction and EGCG on OXA-induced ear swelling in mice

Sample dose (mg/ear) 0.01 0.1 1
Lipophilic fraction - — 20.77 £ 16.2
Suppression ratio (%)
EGCG 37.5+9.6 TT.2x 71 104.2 + 3.0

Suppression effects were calculated from the results of multiple experiments (n = 5). Values are depicted as means +
standard deviations. "**" indicates that the suppression ratio of lipophilic fraction was significantly lower than that of
EGCG (p <0.01). "-" indicates that no suppression was observed. OXA, oxazolone; EGCG, epigallocatechin gallate.

Ear swelling (mm)

0 0.01 0.1 1

0.01 0.1 1 (mg/mouse)

-0.05 b
Lipophilic fraction EGCG

Fig. 3 Inhibitory effects of the administration of the
lipophilic fraction and EGCG on OXA-induced
ear swelling in mice. Ear swellings were
calculated from the results of multiple
experiments (n=5). Values are depicted as
means * standard deviations. Differences
between groups indicated by different letters
are statistically significant (p < 0.05). OXA,
oxazolone; EGCG, epigallocatechin gallate.
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