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Traditionally, the larvae of Allomyrina dichotoma (AD), a species of the rhinoceros beetle, have been
widely used for their antidiabetic, antihepatofibrotic, antineoplastic, and antiobesity effects. The United
Nations” Food and Agriculture Organization has reported on the possibility of using edible insects in
human dietary supplements in the future. However, despite the growing interest in insect-based bio-
active products, the biological activities of these products have rarely been studied. Previously, we re-
ported that AD larvae inhibit the in wvitro differentiation of adipocytes via transcription factor
downregulation. In this study, our objective was to evaluate the effects of a hot-water extract of AD
larvae on allergy and inflammation. To investigate the inhibitory effect of the extract on allergic re-
actions, we measured the levels of B-hexosaminidase, tumor necrosis factor-a (TNF-a), interleukin-4
(IL-4), and cyclooxygenase-2 (COX-2) after activation of RBL-2H3 cells using Compound 48/80. In ad-
dition, the inhibitory effect of the extract on inflammation was determined using Raw 264.7 cells after
lipopolysaccharide (LPS) stimulation. The extract significantly inhibited the [3-hexosaminidase, TNF-a,
IL-4, and COX-2 levels in RBL-2H3 cells. Furthermore, it effectively inhibited the inflammatory cyto-
kine IL-6, nitric oxide, and inducible nitric oxide synthase expression in LPS-stimulated Raw 264.7
cells. These results suggest that AD larval extract can be potentially developed as an antiallergic and

anti-inflammatory therapeutic agent.
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Fig. 1. Inhibition effect of AD on the [-hexosaminidase released
from RBL-2H3 cells by Compound 48/80. RBL-2H3 (1x
10° cells/ml) cells were treated with AD for 30 min prior
to the Compound 48/80(25 ug/ml) stimulation. The
amount of [B-hexosaminidase were measured by im-
munoassay as described in materials and methods. Data
represent the mean * S.D. with three separate experi-
ments. Level of significance was identified statistically
using Student’s t test. *p<0.05, compared with the
Compound 48/80 only.
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Fig. 2. Effect of AD on the production of cytokines stimulated by Compound 48/80. RBL-2H3 (1x10° cells/ml) cells were treated
with AD for 30 min prior to the Compound 48/80 (25 ug/ml) stimulation. Production of IL-4 (A) and TNF-a (B) were
measured in the medium of RBL-2H3 cells. The amount of B-hexosaminidase were measured by immunoassay as described
in materials and methods. Data represent the mean + SD. with three separate experiments. Level of significance was identified
statistically using Student’s t test. *p<0.05, compared with the Compound 48/80 only.
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Fig. 3. ELISA analysis for COX-2 release in RBL-2H3 cells by
Compound 48/80. RBL-2H3 (1x10° cells/ml) cells were
treated with AD for 30 min prior to their Compound
48/80 (25 ug/ml) stimulation. Production of COX-2
were measured in the medium of RBL-2H3 cells. The
amount of COX-2 were measured by immunoassay as
described in materials and methods. Data represent the
mean * S.D. with three separate experiments. Level of
significance was identified statistically using Student’s
t test. *p<0.05, compared with the Compound 48/80

only.
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Fig. 4. Effects of AD on the production of IL-6 in Raw 264.7
cells by LPS. Production of IL-6 was measured in the
medium of Raw 264.7 cells cultured with LPS (100
ng/ml) in the presence or absence of AD for 24 hr. The
amount of cytokine were measured by immunoassay as
described in materials and methods. CTR: control. Data
represent the mean = S.D. with three separate experi-
ments. Level of significance was identified statistically
using Student’s t test. *p<0.05, compared with the LPS
only.
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Fig. 5. Inhibitory effects of AD extract on the production of nitric oxide and protein levels of iNOS in Raw 264.7 cells by LPS.
(A) Raw 264.7 cells were cultured with LPS (100 ng/ml) in the presence or absence of AD for 24 hr to determine the level
of NO. (B) Raw 264.7 cells (1x10° cells/well) were pre-incubated for 24 hr, and the cells were stimulated with LPS (100
ng/ml) in the presence of AD extract sample (125, 250, 500 ug/ml) for 24 hr. CTR: control. Level of significance was identified
statistically using Student’s t test. *p<0.05, compared with the LPS only.
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