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Taoxicity and Toxin Profile of Tetrodotoxin Detected in the Scavenging
Gastropod Nassarius (Alectrion) glans "Kinshibai”

Shigeto Tantvama', Yuta [sami®, Takuya MATSUMOTO?, Yuji NAGASHIMAY,
Tomohiro TAKATANS, and Osamu ARAKAWAS*

! Gradunate School of Science and Technology, Nagasaki University:
1-14 Bunkyo-machi, Nagasaki 852-8521, Japan;
? Faculty of Fisheries, Nagasaki University: 1-14 Bunkyo-machi,
Nagasaki 862-8521, Japan;
3 Department of Food Science and Technology, Tokyo University
of Marine Science and Technology: 4-5-7 Konan,
Minato-ku, Tokyo 108-8477, Japan; *Corresponding author

From September 2007 to January 2008, a total of 66 specimens of 7 gastropod species,
Nassarius (Alectrion) glans (n=22), Bufonaria rana (n=11), Ficus subintermedia (n=10), Stellaria
(Onustus) exutus (n=8), Tonna luteostoma (n=7), Hemifusus tuba (n=4) and Semicassis bisulcata
persimilis (n=4), were collected from Tachibana Bay, Nagasaki Prefecture, Japan, and their
toxicity was determined by mouse bicassay. Among the gastropods tested, all N. glans specimens
were toxic, whereas no other species showed toxicity of more than 5 MU/g. The toxicity scores of
N. glans were very high; 48-2,730 MU/g (775£615MU/g) in the muscle, and 16-10,200 MU/g
(1,400£2,530 MU/g) in the viscera, including digestive gland. Interestingly, toxin was localized
in the muscle in 13 of 22 specimens, where the total toxicity of the muscle (725-9,860 MU/
individual) was 5.8-110 timcs higher than that of the viscera. LC/MS analysis demonstrated that
the toxin of N, glans consisted mainly of TTX, which accounting for about 60-66% of the total
toxicity. As for the remaining toxicity, participation of 11-0xoTTX was suggested. No paralytic
shellfish poison was detected in HPLC-FLD analysis.

(Received August 22, 2008)

Key words: [pifiE#H scavenging gastropod; # ¥ /¢4 Nassarius (Alectrion) glans: &hi§
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Fig. 1. Map showing Tachibana Bay (@) where gastropods specimens were collected.
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clathrata 30 & TTX Wi & h 9. L LaHE, ~
Foavol{ETs L4 0BARES (ERTLTRE
T34 MU/g 4~35MU/g), BETRCAEKEZIRP
BRERELTORY, —F4, SETI/NEBRK L3RG
FH 1004 FH L 2006 £ TOU L LIERE
L, 46 i, S 53 EMET LTV A K,
20045E4 Aicit, # v oA LV BB ED 2 EZHR
B[/ TRCTILWHIBALERYRELL'S M
MORETE, bEREIEURBRTREIIL 2+ ¥ 0q
# 5 AEAT 1,170 657 MU /g (Rc® 2,990 MU/g), &
BRI T 538+ 608 MU/g (M 2,050 MU/g) i<Bs@®H
THVEAMRIHENLY. Choollliz, SRETEE
HE (LvoX{HoMl s=F H1BBLU~v7 3
4 74 F3EI0 ochTHRY - THY. fith, PE

Table 1. Toxicity of Nassarius (A lectrion) glans specimens collected at Tachibana Bay, Nagasaki Prefecture

Month Specimen Shell Shell Body Muscle Viscera A
of Mo, length  width  weight  weignt Toxicity™ Total tomicity®® Weight  Toxicity™  Total toxicity™
collesticn {mm) {mm) (&) & MU/g}  (MU/individual) (g MU/g)  (MU/Individual)
Sept 2007 1 44 20 88 28 380 1420 18 5580 8,150
2 41 18 78 42 1470 8,150 08 73 57
3 40 21 87 a1 494 1,540 14 a8 50
4 45 23 85 a6 491 1,170 18 1,880 8,380
5 43 21 88 48 541 2860 14 1980 2830
8 42 22 &6 27 1,200 4250 11 4300 4790
7 42 17 81 4.0 1870 7,880 14 285 410
8 43 24 73 al B4z 1,860 15 10,200 15.100
[} 40 21 17 42 2370 8,860 11 1na 133
10 5 13 50 22 689 1,300 11 41 44
Mean=5D 43+28 20%34 78+14 26080 10104711 B7T0S30680 132030 245013350 3,590+4,500
Oet. 2007 11 a8 20 64 28 1,280 8,520 12 63 62
12 28 Hi &5 28 48 132 14 154 218
13 41 22 85 35 Be2 3,070 18 3850 5120
14 36 20 63 30 245 725 08 72 57
15 a7 11 a1 232 307 682 08 1210 1430
15 26 22 a0 27 416 1190 Ll 61 &8
Masn=SD 38=15 21£089 65%L1 28043 5234451 1540%1400 11%033 1020%1570 1,330+2410
Nov. 2007 17 s 22 0 3z 1250 3,680 14 28 13
18 a7 23 3 A 1380 4,180 10 102 28
19 4 23 84 a7 288 1070 18 1,890 1080
20 38 21 70 as 884 1310 13 18 21
Maan=SD 41240 23£10 74L0DE6 232028 8234560 2640-1670 1354028  509=921 809.L1.510
las, 2008 21 46 24 9.1 46 216 o718 15 13 166
22 41 22 &l as 336 1,520 13 17 22
Mean 44 23 26 42 278 1,180 14 €5 84

L Toxicity scores wers determined by mouse
= Bold hers show the sp

bioassay.
in which total toxicity of the muscle was 5.9-110 times higher than that of viscera.
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(2) Specimen No. 14 (c) Specimen No. 5
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J T
E % 5 10 15 0 5 10 15
g (b) Specimen No. 14 (d) Specimen No. 5
1007 4.04x10° 1007 g.98=10*
s e <— 11-oxoTTX
11-ox0TTX
'
0 _J\. _J"\-\ 0
0 5 10 15 0 5 10 15

Fig. 8. LC/MS chromatograms at m/z 320 (a, c) and 336 (b, d) obtaincd from muscles of specimen No. 14 (a, b) and No.5

(c, d) (see Table | for specimen numbers).

LC/MS™ was carried out on an Alliance LC/MS system (Waters) equipped with a Zspray™ MS 2000 detector, using
a reversed.phase column with 30 mmol/L heptafiucrobutyric acid in | mmal/L ammonium acetate buffer (pH 5.0)
as the mobile phase, and the flow rate was set at 1.0 mL/min. As for MS conditions, about 209 of the eluate was
introduced via a splitter into the jon source of MS, ionized by means of positive-mode electrospray ionization (ESI),
and monitored through a MassLynx™ NT operating system.
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Fig. 4. Comparison between toxicity scores determined
by mouse bioassay and amounts of TTX by LC/
MS
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