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TOXICITY OF SOME MARINE SNAILS RESPONSIBLE FOR RECE NT FOOD
POISONINGS IN VIETNAM

DAO VIET HA

Vién Hai dwong hoc

SHIGERU SATO

Trwong Pai hoc Kitasato, Nhat Ban

Summary: During the years of 2006 - 2007, about five foodspoing cases with
fatalities caused by marine snails reported in ¢abhareas of Vietham. From stock over of
poisoning materials from three out of five caseausative species were identified as
Nassarius papillosus, Nassasius (Alectrion) glafsng, N. (Zeuxis) comptus and Natica
(Natica) fasciata. These species also caused poigsrin several countries such as Japan,
the Philippines, Brunei and Taiwan.

High level of tetrodotoxin was found in the specimef N. papillosus as the causative
component for food poisoning with three patientduding two deaths on October 17, 2006 in
Quang Ngai province. In contrast, no tetrodotowias detected in three other snail species
which were eaten at the poisonings on December20@7 in Ninh Thuan province and
December 27, 2007 in Binh Thuan province.

Although the origin of tetrodotoxin in marine ssalias not been clarified yet, it is
urgently necessary to warn potential risks from marsnails to public as some of them may
become suddenly toxic with unknown mechanism.

Keywords:Poisonings, marine snails, Nassasius, Naticaptiitoxin.

l. INTRODUCTION

Among several marine snails, some speloatsnging to the genusonushave been
known as venomous as they cause envenomation égtimg toxins to human through
sting (Halstead, 1988). In addition, some marinailsrbecome toxic occasionally and
cause human poisonings. Poisonings by eating manaés were reported in Japan
[Hashimoto, 1979], Philippines, Brunei (Meds, 2Q0R)alaysia (Kanet al, 1986),
Taiwan (Yanget al, 1995) and French Polynesia (Gattial, 2008). Most of the toxic
species belong tdurbinidae Trotridae Cymatidae Olividae and Aplysiadaefamilies,
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which were usually eaten, but become toxic accalntunexpectedly and occasionally
in certain areas (Meds, 2002).

The responsible toxin in gastropods was reportedtedrodotoxin (TTX) and
paralytic shellfish poisoning (PSP) toxins (Med802; Hwanget al. 2003). However,
origin and mechanism of toxin accumulation in thiave been not clear. Furthermore,
not all individual of the same species, even cawghsame location, possess toxicity.
Individual variation of toxicity is very large.

During the years of 2006 - 2007, about five fomispning cases with fatalities by
marine snails were reported in coastal areas afn®l. Here we introduce the cases of
food poisonings due to marine snails as well ampireary result of toxin analysis from
stock over of poisoning materials from three outhef five poisoning cases in Vietnam.

[I.  POISONING CASES

1. Case 1l

On October 17, 2006, in Quang Ngai Province, tfisseermen got poisoning after
eating about 500 g of barbecued marine snails d¢alglthemselves from the coastal
areas. About 30 minutes after eating, all of thelntingling on lips and mouth, difficult
to breath and paralysis. Two victims in the samailfa died within two hours after
showing the first symptom.

2. Case 2

On December 17, 2007, in Ninh Chu Village, Khanai i©Eommune, Ninh Hai
Province, five peoples in one family including twhbildren got poisoning after eating
marine snails caught from coastal areas by themaseMl of them showed symptoms of
dizziness, tingling on lips and tongue, and coneulsThey were sent to a hospital in time
and recovered one day later.

3. Case 3

On December 27, 2007, in Duc Long Ward, Phan Thietvn, Binh Thuan
Province, four out of five peoples, who ate steammadiine snails caught from the coast,
got poisoning and one of them died. Poisoning ¢gmp appeared 4 - 6 hours after
eating were nausea, vomiting, dizziness, and tigghn tongue.
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lll.  MATERIALS AND METHODS

1. Specimens of snails

Figure 1: Causative marine snails in VietnarNassarius (Alectrion) papillosus
b: Natica (Natica) fasciatac: Nassasius (Alectrion) glans glans
d: Nassasius (Zeuxis) compus

Snail samples from three poisoning cases, oneetbsgecimen (5,6 g whole body)
of Nassarius papillosuffig. 1a) from poisoning case 1, 70 uncooked spensrofNatica
fasciata(3.3 + 0.5 g of whole body ) (fig. 1b) from poisagicase 2, and three cooked
specimens (2.7 £ 0.5 g of whole body) including specimens oNassasius glans glans
(fig. 1c) and two specimens dfassasius compudig. 1d) from poisoning case 3 were
kept frozen, and sent to the Laboratory of Bioctstryj Institute of Oceanography, Nha
Trang, Vietnam. Species identification was caroet

2. Toxin analysis

Due to symptoms of victims which characterized garalysis, toxin in these
poisoning snails is highly suspected as TTX or R®#ns, therefore these toxins are

91



targeted in our analysis. The soft tissue of egatimen was homogenized individually
with 4 times volumes of 1% acetic acid, boiled $ominutes, and centrifuged (306030
min). The supernatant thus obtained was used asxthact of which one mL is equivalent
to 0.2 g of the tissue. TTX and its derivativestie extracts were analyzed by HPLC
according to Yotstet al. (1989). PSP toxins were also analyzed by HPLC raaog to
Oshima (1995). Authentic standard of TTXs (TTXe@d TX and 4,6anhT TX mixture)
was prepared from the toxic liver of Japanese pufekifugu paradalis(Kodama and
Ogata, 1984). Standard PSP toxins containing C18JX1-4 mixture, STX, dcSTX and
neoSTX were a gift from Prof. Dr. Oshima of TohoWmiversity. The toxicity was
calculated based on the specific toxicity of eachXTcomponent (Nakamura and
Yasumoto, 1985) and PSP toxins (Oshima, 1995), exuless as mouse unit (MU) in
which one MU is a toxin dose to kill a 20 g maleuse (ddY strain).

IV. RESULTS
1. Case 1l
TTX N. papillosus TTX
standard :‘/TTX , pap e
1200 "I 4epITTX 40000-]
Anh TTX 20000 Anh TTX

|||||

Figure 2: HPLC chromatogram of TTX iN. papillosus

No PSP toxin was detected in the extract, but BRidanhydroTTX were detected
by HPLC (fig. 2). The toxicity of the toxic specimealculated from specific toxicity of
each toxin component expressed in mouse unit (M@#s 70 MU/g soft tissues. In
addition, there was a pick which showed a retentiore closed to which of 4-epimer
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TTX standard. However, the different between theakpand 4-epimer TTX standard is
larger than 2%, therefore, the peak was not reeegras 4 epimer TTX.

2. Case 2 and case 3

In HPLC analysis, low concentrations of TTXs aaditoxins (STXs) were detected
in the extracts. Toxicity calculated from HPLC rkswas less than 10 MU/g (data not
shown in the paper).

V. DISCUSSION

TTX in gastropods was found by several researcumg (Noguchiet al, 1984;
Hwanget al, 2005; Huanget al, 2008). The remaining specimen of poisontage 1
showed not high toxicity to compare with toxic $repecies reported in Japan, which
exhibited 4,290 MU/g (Taniyamet al, 2008), but was more than the safety consumption
level of TTXs (10 MU/g) suggested in Japan (Kodamd Sato, 2005), so still enough to
cause human food poisoning. Based on the smaliats@f TTXs and STXs detected in
all specimens were provided from poisoncage 2andcase 3it is hard to explain food
poisonings as these specimens may be consideredratxic. The present result is
different from those analyzed dWassasiussp. from Japan and Taiwan (Hwaag al,
2005; Huanget al, 2008), which was reported extremely high amairitTX in the same
species. Considering that the toxicity in marineils has very large individual variation,
for example, toxicity ofAlectron glansin Japan could be ranged from 16 - 15,200 MU/g
(Taniyamaet al, 2008), it is suggested that the toxicity of ss@iécimens which victims
ate must be much higher than those examined irstidy.

Further studies on the distribution of toxic ssa@ind the mechanism of toxin
accumulation in the snails are necessary for publeareness. It is urgent necessary to
announce about potential risks from marine toxiailsnto public as some of them may
become toxic with unknown mechanism. It is shouwtl gat any marine snail which was
recorded as poisonous in other areas, or any gnaagine snails.
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POC TINH CUA MOQT SO LOAI OC BIEN LIEN QUAN PEN CAC VU NGO PQC
GAN PAY TAI VIET NAM

PAO VIET HA, SHIGERU SATO

Tém tit: C6 it nhit 5 w ngs déc thee phim doan éc bién dirgc ghi nhin tgi cac ving
ven bén Viét Nam trong cac ém 2006-2007. Mu vt oc bién con sétdi cia 3 trong 8 5 w
ngo déc nayduoc xacdinh thwc cac loai Nassarius papillosus, Nassasius (Alecofriglans
glans, N. (Zeuxis) comptus va Natica (Natica) fatsciPay aing la nhing loai gay ra niing
vu NG déc twong tr & Mot 6 Quoc gia khac nkr Nhit Ban, Phi-lip-pin, Brunay vabai Loan.

Bang phrong phéap 8c ky bng hiéu ning cao (HPLC)44 xacdinh duwoc ham lrong
kha caodgc o tetrodotoxin (TTX) trong du it cia loai N. papillosus gay rawngs doc
cho 3 in nhén (2 £ vong) ngay 17 - 10 - 200@ittiznh Quing Ngai. Ngoc lgi, khéng tim
thay ar c6 mit cia dgc 1 TTX trong 3 loabe bién nghi ngr gay ra 2 w ngs déc khac vao 17
- 12 - 2007 4i Ninh Thuin va 27 - 12 - 2007t Binh Thuin.

Mdc du ngun gic aia déc t TTX trongéc bién van con chva duwoc biét d@én, nheng
mét 6 lodi ¢ bién c6 thé tré néndgc mpt cach kit thirong vao mat thoi diém nhit dinh nao
d6, do \iy aan thiét phdi ¢ ainh bao ¥ nguy @ ngs déc tir nhiing loai sinh it nay.

Tir khéa: ngg déc thuc phim, éc bién, Nassarius, Nassasius, Natica, tetrodotoxin.
Ngay nhin bai: 30 - 8 - 2009
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