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Evaluation of anti-allergic activity of sea hare Aplysia kurodai extract
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Fig. 1 Effects of water extracts from whole bodies of 4. kurodai
on the viability of RBL-2H3 cells. Number of viable cells were
estimated by WST-1 assay and expressed as a percentage of the
control. Control experiment was carried out without the extracts.
Values are given as means = SD, n=4. *, Significantly different
from the control (Dunnett’s test after one-way ANOVA, P<0.05).
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Fig. 2 Effects of water extracts from eggs of 4. kurodai on the
viability of RBL-2H3 cells. The following is same as Fig. 1.
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Fig. 3 Effects of ink of A. kurodai on the viability of RBL-2H3
cells. The following is same as Fig. 1.
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Fig. 4 Effects of ethanol or hexane extracts from whole bodies
of A. kurodai on the viability of RBL-2H3 cells. The following
is same as Fig. 1.
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Fig. 5 Effects of ethanol or hexane extracts from eggs of 4.
kurodai on the viability of RBL-2H3 cells. The following is
same as Fig. 1.
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Fig. 6 In vitro anti-allergic activities of water extracts from whole
bodies, eggs, and ink of 4. kurodai on the release of 5-
hexosaminidase from RBL-2H3 cells. The cells were stimulated
with 1 M calcium ionophore (A23187 ) for 20 minutes with or
without each extract. Each extract was treated at the highest
concentration without cytolysis examined in WST-1 assay. Values
are means = SD, n=4. WB, whole body; *, Significantly
different from the value for cells stimulated with calcium
ionophore in the absence of each extract (Dunnett’s test after one-
way ANOVA, P<0.05).

BRRUEE

(W#RfaE O FE

T AT T OEKIMEIE, BHTELOA I 0N
57 100 ug/mL CHEICHRE:EZ R L7 (Fig. 1), £
72, SR W AN TENT L2y O T 10 pg/ml LA L,
BT LI HOIE 1 pg/ml LU DR E CHE it
ALz (Fig.2), BHTLCWRWEEH, TAT7 IV R
VIO & ) — VA, 7 A 7 T 2 R OPID~FH
% <lE 100 pwg/mL THHEFEMII RS o7z

(Figs. 3, 4,5), &M L7283V TIX 10 wg/mL £ T
L2MRET L CZen gy, fifadrkidor S 2o 72 (Fig.
3, INDHOFERERE X, FiT7 LIV X —EMEOF M T
T AT T ORI 10 wg/mlL, SO KM
12 0.1 ug/mL, %3H1L 10ug/mL, 7 A7 7, Sl X
J VR OIANF Y T 100 wg/mL OFEETIT 5
il
(DFT L ILF—E MO T

ARSI OWT 2B, =& 7 — LR O F
T HBIZ OV TS 1 (B, IgE FUE TIEIEL 72
RBL-2H3 #ifid 2 AV TR 21T > 7225, With
SR X 20 B AR BIERLEUR 37 b 72 (K
AT, FERRICHW M (1.5x10° cells/imL) 73/
ol Z X0, PURE ORISR (20 ) 2D
DI Z &R ENG, R HIERL UGS Z B 7R o 72
DTEBRVNEEZEZOND  AHINGDORMEEREL
B 5 BB H

T, 7J<¢H3Hj¢% IO\ Tl A23187 T RBL - 2H3
LD BRI 2L LT VX — 2 R AT LT, 2D
FER, BT LT A 7 7 vmkihit, B L Tunzan
RO KM, B OSENT L T-IR O m /K4 % dsin L
TRIIE T, g Y Y 2 = F— BRI &
hiz (Fig.6), Lo T, TA7 7V ROINZIE, BifEk:
K% 4T 2 VER 2 B KB OB NG D =
EWREINT, S HIZENT L THIGHER AR O b7
Z e D, IEMEWE ISy R 14000 LA EOE S TIE T
HDZEIWIRBENT, T AT T OmKMESIX
Bl ClA B e BRI R 277 &7, BT (2 5Ru
PHER 2R L7z, ZO/RRIE, B X > RS 79
ERREIND Z L Tl &8 D BRG] #
BEOEIGHH L7720, RS EH AR E > 726 D
LEZ b, 2, &5 %@HFE%EMELA% L RSB
TRBERAMGIE A IS 2 5 2 WS, BITIC K- TR
EINTAEEL B Z BN D, — 5, IlomKiix
FHTIZBE D & IR B RMEER 2~ LTz, Ko T,
I EOMBRIHYME Z & ATV D, b L I3

11



TERZRTWEZE A TS LHEE SN,

SR, 7 AT T UTE D BIBRN I E & R E
U CRAR 22T 2 0] L, B BRI X530
DEFEEED D Z LT, T LT —Hl L L TEE~E
HEnsZ ERHirrsh s,

X ®

1) Kamiya H, Muramoto K, and Yamazaki M (1986)
Aplysianin-A, an anti-bacterial and antineoplasmic
glycoprotein in the albumen gland of a sea hare, Aplysia
kurodai. Experimentia, 42, 1065-1067.

2) Yamazaki M (1993) Antitumor and antimicrobial
glycoproteins from se hares. Comp. Biochem. Physiol., C.
105, 141-146.

3) Petzelt C, Joswig G, Stammer H, and Werner D (2002)
Cytotoxic cyplasin of the sea hare, Aplysia punctata,
c¢DNA cloning, and expression of bioactive recombinants

12

in insect cells. Neoplasia, 4, 49-59.

4) Hirata K, Muraoka S, Suenaga K, Kuroda T, Kato K,
Tanaka H, Yamamoto M, Takata M, Yamada K, and
Kigoshi H (2006) Structure basis for antitumor effect of
Aplyronine A. J. Mol. Biol., 356(4), 945-954.

5) Butzke D, Machuy N, Thiede B, Hurwitz R, Goedert S,
and Rudel T (2004) Hydrogen peroxide produced by
Aplysia ink toxin Kills tumor cells independent of
apoptosis via peroxiredoxin | sensitive pathways. Cell
Death Differ., 11, 608-617.

6) Ishiyama M, Shiga M, Sakamoto K, Mizoguchi M, and
He P (1993) A new sulfonated tetrazolium salt that
produces a highly water-soluble formazon dye. Chem.
Pharm. Bull., 41, 1118-1122.



