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Toxicity and Tetramine Contents of Salivary Glands from Carnivorous Gastropods

Yoko KawasHiMA, Yuji NacasHIMA and Kazuo Shiomr!

(Department of Food Science and Technology, Tokyo University of Fisheries: 4-5-7,
Konan, Minato-ku, Tokyo 108-8477, Japan; ' Corresponding author)

Salivary glands from 29 species of marine carnivorous gastropods in nine families were
examined for lethal activity against mice and tetramine content. Mouse lethality was assayed by
intravenous injection of buffer extracts into mice, and was detected in 14 species. Heat-stability
tests confirmed that toxins in four species were thermolabile, while those in eight species were
thermostable. Based on the tetramine contents determined by the colorimetric method using
methanolic extracts, the thermostable toxins in seven species (Neptunea eulimatalamellosa, N.
vinosa, N. arthritica, N. bulbacea, N. intersculpta f. pribiloffensis, N. intersculpta f. frater pilsbry and
Hemifusus tuba) were considered to be tetramine contained at high levels (more than 900 ug/g
salivary gland), but that in one species (Buccinum opisthoplectum) appeared to be a low-molecular-
weight compound differing from tetramine. It is interesting that one (Hemifusus tuba) of the seven
species containing high amounts of tetramine belongs to the family Melongenidae, although the
other six Neptunea species are members of the family Buccinidae, as expected from previous
studies.

(Received July 2, 2002)
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Table 1. Toxicity and Tetramine Contents of Salivary Glands from Carnivorous Gastropods
) Toxicity against mice
Gastropod Place and date of Salivary (titer) Content of
collection or gland tetramine
Family Species*! purchase*? sample*? Bef(?re Aft?r (ug/8)
heating  heating
Potamididae Batillaria multiformis (Uminina) I, July 1996 A (10) <1 <10
Naticidae Neverita didyma (Tsumetagai) II, August 1995 A(1l <1 <10
Cymatiidae Fusitriton galea (Kabutoayabora) 111, June 1997 A(l 32 <1 10
Monoplex echo (Kakobora) I, July 1996 A(l 512 <1 <10
Tonnidae Tonna luteostoma (Yatsushirogai) 111, July 1992 A(D <1
Muricidae Chicoreus asianus (Onisazae) I, June 1995 A(l 2
Ceratostoma burnetti (Hiregai) I, June 1997 A(l <1
Thais clavigera (Ibonishi) I, July 1996 A (20) <1
Thais bronni (Reishigai) 1, July 1996 A(l <1 90
Drupa rubusidaeus (Akaigareishigai) 1V, July 2001 A(T7) 2 190
Purpura siro (Shiroreishigai) I, June 1997 A(D <1 420
Rapana venosa (Akanishi) 111, October 1992 A(1l <1 40
II1, October 1992 B(1) <1 <10
111, October 1992 cC(1 <1 30
Buccinidae Pisania ferrea (1sonina) 1, July 1996 A (30) 4 <1 50
Neptunea eulimatalamellosa (Kuriiroezobora) III, July 1992 A(l 4 4 8,600
IIL, July 1992 B(1 4 4 5,500
I1I, September 1996 C ( 1) 8 8 7,050
Neptunea vinosa (Fujiiroezobora) III, September 1996 A ( 1) 4 4 6,960
Neptunea arthritica (Himeezobora) 111, April 1996 A(l 4 4 10,600
111, May 2001 B(1 2 2 3,530
11, May 2001 c(n 4 4 9,700
111, May 2001 D(1) 4 4 6,840
Neptunea bulbacea (Atsuezobora) 111, May 2001 A(D 2 2 1,950
11, May 2001 B(D 4 4 3,730
Neptunea intersculpta f. pribiloffensis I, June 2001 A(CD 8 8 11,810
(Maruezoboramodoki)
Neptunea intersculpta f. frater pilsbry III, June 2001 A(1l 2 2 940
(Koezoboramodoki)
M1, June 2001 B(1 2 2 910
Babylonia japonica (Bai) 111, July 1995 A (5 <1 80
III, May 2001 B (10) <1 130
Babylonia areolata (Seironbai) 111, July 1992 A (14) <2 250
Buccinum polaremirandum (Himeezobai) III, June 1997 A(l <1 40
Buccinum shantaricum (Ezobai) 111, October 1992 A(CD 2 <1
111, July 1993 B(1 8 <1 140
111, July 1995 c(bn 6 <1 20
Buccinum striatissimum (Etchubai) 11, May 2001 A(9) <2 30
111, May 2001 B ( 8) <2 50
Buccinum opisthoplectum (Kubirebai) 111, March 1993 A (10) 1 1 <10
111, May 2001 B (13) <2 100
Kelletia lischekei (Migakibora) 111, August 1995 A(Cl <1 10
Melongenidae Hemifusus tuba (Tengunishi) 111, October 1992 A(l 1 1 8,800
III, October 1992 B(1 <1 4,500
Fasciolariidae Latirtolagena smaragdula (Marunishi) 1V, June 2001 A( D) <1 80
Vasidae Vasum seramicum (Onikobushigai) IV, June 2001 A (3 <1 <10

*l Japanese names are in parentheses.
*2 Place of collection or purchase: I, Katsuura, Chiba Prefecture; II, Tokoname, Aichi Prefecture; IlI, Tokyo Central

Wholesale Market; IV, Okinawa Prefecture.
*3 The number of specimens used to collect enough salivary gland sample is indicated in parentheses.
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& (pH 7.0) THIK L, BOLEHRIER D/ x» 7 » —H#l
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TR R U B TR B, ERRIc YRR AT - 7.

4. FIFSIVOER

FESIVOERE, T3 T0ET/ N7 I LA
vrFaz 7 (TBPEK, EEIRIEGRD) 25
vysuoozxzy v (DCE, HEFEWRK) BkEA 428
HAEKE ULBEH O 0HE KL TRD & D ITfT- 1.
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1,000 ug/g BiEH 3V IBZFNL LOEBEDF b 5 3
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¥5MDF v =D& 7TEICKREI S i (Table 1).
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RO/ NARDEA 054 (250 ug/g) TOERHP
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NTVWBZFDM8ED L/ N EETIR, b33 v
SBEFIASHITEY (<10~50ug/g). =V XS5BERIE
AR T, EHSYOMEICT b5 3 v EFIAL TV 3
Az oiox vy A HERIVWThOBERBKTH S
DT, GEBEDCT S I VvARBELLATVEHRAIZIN S,
BEOHEFERY W CARELERP S, 2V 1
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ABHodT, EERICSEEDOT b5 vASHRESE
FERTREEHERII VRSB TH S LI B,

T NARPATE, DELIETIRSSH, VA
yRsEOF vy = v omEERIZE 4,500~8,800 ug/g
EVIHFEEDOT F S I vkt sShicZ ERER
Thb 7I9VHAABOTYESDF 5 I VvERLIER
KRV EBHEINTE Y, AHEICLVEEED T
FIIVRIVRSBIIB-AIETREVWI ENEICE
fFonfbnwisd, %07 35 3 vhEatRicBWLT
2, TVRSBEELITRELF Y/ =v9T7¥ES}
FERERICE S EAATRICEVTED 2 LENE A S,
HE, 7T¥XRIEELL Fusitriton BICAEShTWaB A
TrTYESOTFIIVERI 10pg/g EIFFEITEL,
Fusitriton BO%EM, £@BLTF b5 3 VvASEE IS
LHF TR,

ARATE, ZhZ ORI > W TR IBRERSD
BWOT, 7k vEROMIKE FEHiZE HRECHE
TOHRRIBONE L - 108, ThE TOWET? &L[F
BiIChZ o offiiEEZELEdont: WA, exzvES
D 4 IR TIE 3,630~10,600 ug/g). ¥+ 35 I VERD
EfiZICOVWTR, TANVS VY FBEOLI YL/ K5 T
REFRENTHONTVWBDOIIN LY, JtEEDT Y
RITEHELVLVERBVWEINTVWED, Zo&EWE, B
CREEHOEY, H2VIEEEBEOEVICLZO»b LN
BV, VTR LTHEBEICT b5 3 v AEESUEHIC
W, 7 b7 vEBOFEHE HBELZHSHICLTSE
CREDDH B,
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KSEBFF, aZVESERF, JELANA, Fv7=
V) IKEDHON, TDHIBE I ELAAL ERBRL TROMER
BRicdEBEDT b > I vkt Eh 7, Bill kS
iZ, IS THO%RS, R/NBRABRMEOREETIE?
T 2ENTVRABS SN, BOLURIEC L, <9
2 DIER R CHIEH L, FE S BLEIICR/NBEE
(#40pug/20g) OF + 5 I vERELLEZEFLTH
D, LpdboyRBRERLET 5 Y vERBEORBICIIZIE
FIEOMHESA LGNS, F b5 3 v OB/ NEIER & AFE
THW Ny 7 7 —HithROBERFEEEZET 5L, 7
7 I VERD 2,000 ug/g THILIEMA titer 1 M T
3, 2/ E¥SENFDEIECT LT I VvEABL LT
N2&0 b= ABAFE®IEVLDEH B, TEO<
U ABILEMR T P S I vtk BbDTH B LML 1.
B, 7VvI=vOBARIKE, T3 VvEBBHWCH
b bd ey AKER: (titer< 1~1) 3B - #2535,
Chid Ny 77 —iK&3E7 5 3 v OHMERIREED - 1
rehEEZIOND, —FH, JELSATRTFNS I VEE
BRIEFIEVDT, 7+ 5 3 v UANORBM:DERSOF
DRI N, FEFEHSY BLIENC, FUvaw®s

b7 I IV EERLIMBMOBRSEESU  EERE

LTwa. mBMsRETHELT SR THEE S 2D
T, ZELANADREY ¥ a0 KT OHERSORKERES
KT 5 EREBOKNXEHEETH 3.

Pk, AMIEEREY I IhE TOHMRAMET, BHE
HEREOWMEIRICIZF P53 v ERERIERS OHND
[R5 L, zo—8iiaRfd LRE S 5 VWA 3,
T, FESIVORMRTVANAE GFcz Vv ESRB)
KRONTWEWI ELIHOATH 2. AAHEH R
MEIc L 2hEHILOLDICE, T3 vERREDEL
B O BITHICHENS & & bic, REODmEWE:
BORKERPT L L BEENS.

X ik

1) HE—# EER_ “BEINOHE—T Iho1 v ¥y
F v 7 £ T—(ZETHO” el BuliE, 2001, p. 138-144.

2) Fénge, R, The salivary gland of Neptunea antiqua.
Ann. N.Y. Acad. Sci,, 90, 689-694 (1960).

3) Anthoni, U, Bohlin, L., Larsen, C., Nielsen, P., Nielsen,
N. H,, Christphersen, C., The toxin tetramine from the
“edible” whelk Neptunea antiqua. Toxicon, 27, 717-723
(1989).

4) Power, A. J, Keegan, B. F,, Nolan, K., The seasonality
and role of the neurotoxin tetramine in the salivary
glands of the red whelk Neptunea antiqua (L.). Toxi-
con, 40, 419-425 (2002).

5) Asano, M, Itoh, M., Occurrence of tetramine and cho-
line compounds in the salivary gland of a marine gas-
tropod Neptunea arthritica Bernardi. Tohoku J. Agric.
Res., 10, 209-227 (1959).

6) Asano, M, Itoh, M., Salivary poison of a marine gastro-
pod Neptunea arthritica Bernardi and the seasonal varia-
tion of its toxicity. Ann. N.Y. Acad. Sci., 90, 674-688
(1960). )

7) Shindo, T., Ushiyama, H., Kan, K., Saito, H., Kuwahara,
Y. Uehara, S., Yasuda, K., Study on contents of tetra-
mine in salivary gland, meat and internal organs of buc-
cinid gastropods (Mollusca). Shokuhin Eiseigaku Za-
sshi (J. Food Hyg. Soc. Japan), 41, 17-22 (2000).

8) Fujii, R, Moriwaki, M., Tanaka, K., Ogawa, T., Mori, E.,
Saito, M., Spectrophotometric determination of tetra-
mine in carnivorous gastropods with tetrabromo-
phenolphthalein ethyl ester. Shokuhin Eiseigaku
Zasshi (J. Food Hyg. Soc. Japan), 33, 237-240 (1992).

9) Shiomi, K., Mizukami, M., Shimakura, K., Nagashima,
Y., Toxins in the salivary gland of some marine carnivo-
rous gastropods. Comp. Biochem. Physiol.,, 107B, 427
432 (1994).

10) Shiomi, K., Kawashima, Y., Mizukami, M., Nagashima,
Y., Properties of proteinaceous toxins in the salivary
gland of marine gastropod (Monoplex echo). Toxicon,
40, 563-571 (2002).

11) Kungswan, A., Noguchi, T., Kano, S, Hashimoto, K., As-
say method for tetramine in carnivorous gastropods.
Nippon Suisan Gakkaishi, 47, 881-884 (1986).


http://www.tcpdf.org

