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Toxicity and Toxin Profiles of Xanthid Crabs Collected around
Nakanoshima, the Tokara Islands, Japan
Takefumi Sacaral 2, Shigeto Tanryama?, Tomohiro TAKATANI?, Naoyoshi NISHIBORI!,
Sachio NisHIo!, Tamao NocucHr* and Osamu ARAKAWAS *
"Department of Science for Living, Shikoku University, Junior College:
123-1 Ebisuno, Furukawa, Ohjin-cho, Tokushima 771-1192, Japan;
2Graduate School of Science and Technology, Nagasaki University:
1-14 Bunkyo-machi, Nagasaki 852-8521, Japan;
SFaculty of Fisheries, Nagasaki University: 1-14 Bunkyo-machi,
Nagasaki 852-8521, Japan; *Corresponding author
4Faculty of Healthcare, Tokyo Health Care University: 3-11-3
Setagaya, Setagaya-ku, Tokyo 154-8568, Japan
A total of 36 specimens of b xanthid crab species, Zosimus aeneus (n=16), Xanthias lividus (n=
4), Leptodius sanguineus (n=3), Daira perlata (n=10) and Eriphia sebana (n=3), were collected
around Nakanoshima Island, whichi is located at the northeastern part of the Tokara Islands,
Kagoshima Prefecture, Japan in May and July 2000, and their toxicity was determined by mouse
bioassay. Nine of 16 Z. aeneus specimens and all of 4 X. lividus specimens showed lethal potency
to mice (2.1-11 MU/g, 2.8-8.6 MU/g, respectively), whereas all the other species were non-toxic
(less than 2.0 MU/g). LC/MS analyses indicated that the toxin of the Z. aeneus specimens was
mainly composed of tetrodotoxin (419% of total toxicity), and 11-oxotetrodotoxin contributed to
the remaining toxicity. The toxin of the X lividus specimens, however, was apparently not
tetrodotoxin. In HPLC-FLD analyses, no paralytic shellﬁsh poison component was detected in
either of the two toxic species.
(Received June 1, 2009)
Key words: # 7 ¥4 =%} xanthid crab; 7€ LA 7 ¥4 = Zosimus aeneus, 2534+ X FIFH
= Xanthias lividus;, 7 b 2 F b ¥ ¥V tetrodotoxin; 11 £+ vV 57 b F + + ¥~ 11-oxotetrodo-
toxin; RFREM:E3 paralytic shellfish poison; &4 food poisoning; »# %|& the Tokara
Islands
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dus (Fig. 2) 4 AiK, L v 9 ¥ H = Leptodius sangui-
neus 3MHF, H/ ax v ¥H = Daira perlata 10 HIE,
4 9% 9 ¥4 = Eriphia sebana 3 @iEx5k & L. 5
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Okinawa Island

. Map showing Yosegi and Funakura (@) in
Nakanoshima Island, Kagoshima Prefecture,
where the =xanthid crab specimens were
collected.
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1 cm

Fig. 2. Toxic species of xanthid crabs, Zosimus aeneus “umoreougigani” (upper) and Xanthias lividus
“murasakihimeougigani” (lower), collected from Nakanoshima Island.
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Table 1. Toxicity of Z. aeneus specimens collected from Nakanoshima, the Tokara Islands
Speciemen  Place of Sex*! Carapace width ~ Carapace length ~ Body weight Toxicity*?  Total toxicity*?
No. collection (mm) (mm) (g) MU/g) (MU/individual)
1 Yosegi F 51 36 36 11.0 390
2 M 45 33 26 3.3 86
3 M 46 31 26 2.7 69
4 F 45 32 26 2.7 70
5 M 45 30 22 2.6 57
6 M 40 30 20 2.1 42
7 M 47 34 29 <2.0 —
8 M 53 36 41 <2.0 —
9 M 49 34 35 <2.0 —
10 M 50 36 35 <2.0 —
11 F 37 24 10 <20 —
12 Funakura M 45 31 25 2.8 70
13 M 45 32 22 2.6 56
14 M 60 45 64 2.3 148
15 F 62 43 64 <2.0 —
16 M 50 34 33 <2.0 —
Mean=xSD 48+6.4 34%5.0 32+15 3.6+2.8% 110=110%3

*1 M=male, F=female
*2 Calculated as TTX
*8 Mean=®SD of toxic specimens

Table 2. Toxicity of X. lividus specimens collected at Funakura, Nakanoshima, the Tokara Islands

Speciemen Month of Sex*! Carapace width  Carapace length  Body weight  Toxicity*? Total toxicity*?
No. collection (mm) (mm) (g) MU/g) (MU/individual)
1 May 2000 F 17 12 2.1 8.6 18
2 M 37 2b 17.0 35 59
3 Jun. 2000 M 36 24 12.0 5.6 70
4 M 39 26 18.0 2.8 51
Mean=SD 32£10.2 22*6.6 12+7.3 51+26 50+22
*1 M=male, F=female
*2 Calculated as TTX
3a, 3c~3e). 11-0x0TTX LMEEEINEKSETRIT, B S TH B ARRENE L.

WODHRILESE, v v I d 2 HJEN TTX O 2
&, D LC/MSOIIKBIFZ2HENELS DDA+ Vil
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SHiE, TTX & 11-0x0TTX TUELVA UEH =D= I R
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Hwang 52213, BBELSHF A4 9FH=DFKS
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W5, EBHEEBIC BT 2 <Y ROERCEIELE» S, &
EHER LAY FEALIESN=DES TTX VL
PSPBEERSY, L BEND EFEENRIL Picato
RS LR s N, BEBECLOEIIMENS LS 1E
AEZDOHDOBREL BUBABEENHS. TOFICDOV
Ti&, vELVAYFA=PRET S TTX BERDRS O
FEE & Ee CEEREIT T h 5.

AU FA=FEES =, B EEHROERE PR
EBBHDTREV & E L SIINIDAED . 5 5
B2, AYESEN L CANERICEDBILT 2 b0 LM
BxhTwanD2® ZoEBEMRIVERIcEEsh
TVWEY, ThoDh=035, BEEEv LERED Y v
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Fig. 3. Selected ion (m/z 290, 302, 304, 320 and 336)
mass chromatograms of partially purified toxin
from Z. aeneus

LC/MS'® was carried out on an Alliance LC/
MS system (Waters) equipped with a Zspray™
MS 2000 detector, using a Puresil C18 (Waters)
column with 30 mmol/L heptafluorobutyric
acid in 1 mmol/L ammonium acetate buffer (pH
5.0) as the mobile phase (flow rate: 1.0 mL/min).
As for MS conditions, about 20% of the eluate
was introduced via a splitter into the ion source
of MS, ionized by means of positive-mode
electrospray ionization (ESI), and monitored
through a MassLynx™ NT operating system.
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