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Toxic Sand Clam Collected from Sichang Island
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Prof.Dr .Twesukdi Piyakarnchama
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Abstract

Toxic sard clams__'_(Asaphis violascens) collected frém Sichang
Islc:mci Q;ere examined for .sodium channel blocker producing bacteria
during a high and low toxicity perieds. The ‘bacteria were isolated
from seven orcans (siphon, mantle, foot, gill, gonad, hepatopancreas,
and stomach) and screened for the foxins by a tissue culture assay.
At the high toxicity period, 25% (15 cut of 76 isolates) of the
bacteria were found to contain the to:;ins while at the low toxicity
period only 5.8% (5 out of 89 isolateé}_ were found. The highest
toxin levels were decte;:tad in ‘r'nantle and foot of clams collected
at the high tcxicity period but the  toxins were undetectable ir these
-organs during the Iow toxicity period. Ma-ny toxin produ-c:i'ng bactertal
strains were assigned to Genus VJ.br:Lo 'I_‘-l.'x'e_ toxic subg.t{;\r_lces_gx’gracted
from the bacteria and the sand clams,- ané.j.yz'éd' by High -Performance

Liquid Chromatography, were found to contain Paralytic ShelIfish

Poisons arnd Tetrodoxins.,
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L | | 3 L] o
< ; - lo) @
fan ZnCly, PH 5 4qYy) incubate 4 50°C 1 47l asla  nucleotides
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Reagent ° 4N NaOH 14 flowrate 0.5 ml/min
Reaction * 65°C in 10 m. Teflon tubing

Damper coil 10°%C in Teflon capillary tubing (0.5 mmx10 m.)
Detection . excitation wavelength® 365 mm.

emission wavelength 510 nm.

- ‘3 y ; \ :
2. N19UATIULEBATIAETNQH Paralytic Shellfish Poisons

- e . 4
luqggpe Oshima et al. (1989) wsaanith 2 ssuuna

2.1 d19ngn  GTX, - CIX,

Column * Develocsil ODS column %u1e 4.6x25 Ty,

Mobile phase ! 2mM sodium l-heptanesulfonate in 10 mM

ammonium phosphate pH 7.2
flowmte 0.8 ml/min.

Oxidiz ing reagent  7mM periedic acid in 50 mM Sodium

phosphate buffer (pH 9.0)
flow rate 0.4 ml/min.

Acidifying reagent ° 0.5 M acetic acid

flow rate 0.4 ml/min.
Reaction + 65°C in 10 m. Teflon tubing
Detection + excitation wavelength 330 nm.

emission wave length 320 nm.
.

2.2 7194 sTx UA% Neo STX
P ]

ad 4w - 4 b
19761A89AUATTILASIEY GTX U@ mobile phase ‘g

acetonitril (9:1)
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- 1 8 6 '
= - - & |
AUNSIDUSL LAY - 1.0x10 2.9x10 9 |10
(v . - I .
AN 1 A4 ! S
'! }
low tide |
. f 8 5
Siphon F 3. 5x10 5.9x10 3 10
| 7 6 |
Mantle | 5.0x10 1.0x10 2 8
|
Foot 2.4x108 4.0x10* 5 1
4 6
Gill 3.0x10 1.5x10 3 8




11

o <4 a4 & ° v ¢
SIUIULLIML TINIHUA ’-l'lu‘mﬁ'lﬂ?m&i (Etrain)

w iy - e | A N asia
gldlsyadasngng szammu;}a {FUISNIHEAT | ‘isﬂmm‘ib’ﬁ‘l uﬂd‘IIM”I
|

{

. ' i |
Gonad 3.ox107 | 1.sx10° | 3 =g
Hepatoparncreas | 2.0x1 C!'7 6. Oxl[l6 2 _ 4
Stomach | g.0x107 Loxio- § = 5 R v
- - 4: o | 7 [} '
MmsrgusLaaLiy | 1.ex10” 1 3.3x10 b5 A [ 9
A98874 1 N5y I ‘ |

“ o4 & - 2 ', 4 -
llﬁﬂﬂl.iiﬁmm’lﬁflﬁiﬁﬁz?l’&ﬁi llﬁﬁ.lU‘izﬂzﬂﬁ'Wll}lau'\u'lﬂ??‘lﬁa'l.lﬂ"l"J'E‘f‘i'N

- it o £ T e Wt
4150027190831 3R AEUI I MDA IENUBTAIIAIL TMAT 1 d sHElAuANAT AL

' -4 vv,, - '. - - b .
Sﬂ"lﬂ‘mﬂﬂﬁﬂiui“li'lﬁq'i:'.ﬂ"ﬂ“ﬁﬂlla"i”ﬂ"ﬂﬂﬁi fl'i'l:llﬂ'uﬂﬁ (toxicity) uas

ttU‘m L iﬂllﬂﬁ” i Eﬁ‘mﬁ‘lﬂﬁ "1‘.1')0111111 Las t'ﬁu?m d T’ffd’ﬁ'!m 'mm‘lw mouse

neurcblastoma cell ﬂgiaﬂl,jﬂlﬂnﬁ']'i Ouabain |igg Veratridine ﬂoqu.ﬁm
“Lugﬂw 1 uauglhﬂ. 2

P 4: -: v, ¥ F o
uaﬂmnu’luﬁﬂ'ﬁ uazsv 2 ﬁq‘lﬂuﬁﬂqnam‘sas'nﬂn;uﬂuﬁun'm‘lua'zm:
L}
A 9 ﬁﬂ-ﬁﬁut‘ﬂ‘i‘liﬂ’lfj Tmﬂﬂfinmm‘lws..ﬂ..wgqua-i..n..wm 52MIARIA

L]
:
lﬁ‘llﬁl‘!“.?]ﬂﬂ?l']iliﬂ mmtnn‘lu?ﬂ"mﬁuua°'susj-'ma~1mﬂ

A L]
L |
‘hﬁua%ﬁqéu‘\swmﬂmuuw'lumm mmrgmemﬂ'nﬁﬂqaau gnt

[ ]
siphon ahu RILE ﬂ%‘:‘lavwﬂ'Jmtﬁuwwu‘lumqaam muuﬂuw stomach gy
i [} @
gonad Ygauay maz'm'unu’lussmwuﬁnmmmﬂm' 9ill yay gonad uuag
] ] L] L 1)

- ot o -
Azesantauly --~"J'1~1u‘1m

L) '

o ' : 2
uan-nnwunamwamaq‘lmm stomach mantle yag foot ¢4y

& ' 1 L] ' (] w ¥ i, ' P4
3787t va i 14 T roenERIar I M LA oAl MEMEaY stomach  Tydaauiiny

L] i L]
WU LN g



texicity levels (e.o0)

Bacterial

toxicity levels (%,2)_

Ciam

Sand

high-
medium-

Jow
high 4
medium

low -

¢ siphnn mantle foot gill . ' gonad

Wty

i il f
] H H
! ! L
| High
/ 7 7 ' 1' :
2 2’ ; i E ; oo Sand
/i ) ) X { :
f 7 é o, ! e
. _ / ! | Clam
/ //- ® L% |
/ . //, ® { :
2 % . : It TDXicity
7 7. | ! .
Z / [ \
. ? 5 | U Period
e, : t
[ X ] é . [ ] //: :l M_
| 1 2 | I
% E | \ Low
P T
1 1
&) l | Sand
: ! {
| ! \
1 ! i Clam
¥ I |
! | )
' : 0! Toxicity
: ! :
; :' 5 Period
‘ ! |
.!-:-.- -:-'.‘. noo oo !

hepate.  stomach sediment

% 1 panandufeeeofunsang 4 woameunyas dafulussusMudausspustdaairauintu wazrnu Gufve oy douusi§u

1 “ ' ' » p - %
Autiging 4 Buonlasnuarzdawsaiadur st TaufntSudans = Mvoanann Sutwiiun lnaanives 1unnaueys oavos

cl

mouse neuroblastoma cells LﬁaLﬁuﬁq? Quabain WA: Veratridine

low : 20 uJ'-a'a:L‘ahm'ﬂmmfaﬁﬁadmﬂ medium : 40 LUm'"whm"wauqfné'ﬁay'sam high : 60 ;ﬂa;;dum"ya-tmfﬂé'ﬁaﬁmﬂ



— i — i ——— i — i ——— T — | . 2o — e — e —— o — o o—————

o . ——  ———— —— i —— — — e - —— - ———— ———— — ——

—_—— e —— e —

Sy T
e e M
S I TN

aEEErEsS

high-
IﬂW-«

0

high-
modium.
fow-

madium

{B %) S|3k9] Alaixe; wejy PpuUEg
(0°®)'sjana] Allaixey Jelssiseq

gonad  hepato. ' stomach sediment

fopt

" mantle

siphan
zUﬁ 2 s Fumvea1adbaenn " uaqwauwwqudqtﬁu%ufsuuﬂwaquﬂuwu#ﬂ'Jqqngﬁﬁﬂaq unsﬂaqntﬁuﬂwuaqnﬁhuunﬁsQudﬁuﬁugﬁuun

' d u

AAINHDYTEMNYDY mouse neuroblastoma cells

L

-

aanLYorieu

oo Tudnuy sfueo w270 L Sufein

Veratridine

»
AR

gaueavadun

-
=

'
AR N R

_'l\l

as

vfloimidns ouabain

?tﬂu5a341daﬁﬂaﬁsan

-

60 U

éﬁadsam high

.-
yinvogdg

s

40 1de

med ium

yyom

v 1
nYD 1L Yaane

vl

: 20 1oyl

low



14

. ar o o of & w e . - i
aququﬁﬂauuqnaﬁuuﬂnt1anﬁi1ﬂun1a1unaan11aqn 17 3MMITUALININ

- - W . - B
ﬁﬁauuqnquuanaquuﬁﬁn1a1uqn ! a1a1=ﬁ1u11nﬁ3u13aqaq11ﬁn 2

3 . o & af « o v ¥ oo s P,
817140 2 uﬁai11u1u#1auuquuanl1anunn?an@mnﬂ1uuaﬂni1auﬁ3ﬂ1u1uﬁﬂuwuﬁ
L : d i

-4449 E 1) 3 B L
BaUUATL TANHTI9HETA TunaEnT1aMN e T asiedy uastuTEastuna
k] .

fHaRI12818 -1za=ﬁu§q TrasinEn
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nanth Lanta
Siphon (HT) 3 - 2 1
‘(LT) 3 - = 10 -
Mantle (HT) ] - 8 '“
(LT) "R - g =
Foot (HT) 6 1 - M
(LT 5 = 1 - 3
Gill (HT) 4 4 4 i
(LT) '3 - 8 &
Gonad (HT) 6 3 3 £
(LT) 3 -1 9 2
Hepato..(HT) 3 1 3 -
(LT 2 1 2 -
Stomach (HT) 5 2 5 4 s
(LT) 5 3 9 2
Sediment (HD) 9 3 10 1
SLTY 10 1 9 o
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%naqt§aﬁﬁ¥1qﬁui 25 5.6
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[ ]
4 i _ v a 4 L e B
A1714N 3 ua’aqan&mznaﬂlgaﬁﬂwu ua¢ Taxonomic reactions !Nliaﬁunn

YOYVSELETUER
_ Strdins'
G0-2-1 St-1-1| St-2-1 G-1-1/5d-1-5 [Sd-1-7
Toxicity (%survival) 45.42 | 35.95 36.39| 38.22| 40.42 | 53.73

Gram reaction - - g e & -y

Cell shape rod rod rod rod rod curved rod
Spore forming Lo, ] [P 2 N £
HMotility ¥ 4+ g f iy A -
Oxidase 5 - + o 1 + 3 :
0-F test + + B + - -

Grovtu in NaCl =-

0% iy "y = = - =
0.5% ' a = * | = A =
1% = T g, ++4 + - -
2% $++ +44 +4+ | 144 + =
3% T 44 +4 | ++4 o ++
8% ¥+ ++ ++ | + = - +
84 + 3k i : + - -
12% = - = = 7 =
Genus ﬁﬂQTLéu ) Vibriq Vibrio| Vibrio Vibriofﬁoraxe;la'Horaxella

~ = negative + = positive
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4' - #uq 1 LT 4 #.‘
RITIN 4 UFANRNBACIANIAAATIIWRUAS Taxonomic reactions BBvt¥asineg

- - a1
WETR IS AS NN T I8UWER

Strains
G-H-4 Go-L-2 GO-L-§ Sp-H-2 Sd-H-8
Toxicity (¥survival of 72.30, 38.02, | 31.84, |[s4.18, |38 .12,
neﬁr&blastona cells) 52.64 39.50 50.13 52.93 37.43
Gfam reaction + P - ; . =
cell shape: coced rod rod rod rod -
-Spore forming ND - ND “ND ND
Oxidase = + - + +
¥otility - - - + +
O-F test } - = 2 + 4
Growth in NaCl :=- -
0% +444 +H++ - = =
0.5% 4+ 4 + E ++
1.0% ++4+ 4 +E4 ++ 4
2.0% ++++ +54+ ++i4 444 +H44
3.0% 44 R 444 444 +44
8.0% - - - - s +*
8.0% - = - ++ 4
12. 0% = b - ++ ++
Genus_ﬂﬂ11lﬂu Hicrochcus Cofyneforns Pcinetobacter Vibrio [Vibrio

ND = notdetermmen

+ = positive

~ = negative

4 [ 0 o . [T < . .
LiaRnE i1 d11 Banduun 1hEeTuA11IeR 5 uas 8 AYNAIMAINAIINAN
1 k]

o I . | » 4' ar 4
RavuNLEILWENTA Tanaaadiaandtaweg GO-2-1 uar G-H-4 N18N¥Y G+C content

= 4
uanqinaaaqaquiaq1u3ﬂn3_
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238..9 nm - 8.2375 RAbs.
2R8E LA nm B .aHE9 HfAbs
228 .9 nm 8 .3197 hAbs

f— 2
758 3
NO. NAME RT A OR™ CONC
: : 1 DCMP 3.382 122741 153.6000
E——— . 2 DIMP 5.289 136051 161.1000
- 3 DGMP 7.269 214983  158.1200
58 4 DAMP 13.212 236248  165.6100
Lm" )
—
1
2
2 5 238
c 2
4

cCal . .METHEOD a4 R ]
.&F P& PB
120908+ 51 .189508m+91 -1980808uw+81

MO MaME ‘RT A ORH MK - - CONC
1. DeMP "z 244 S8789 73 .4595
=% DTHP - 5 .234 46457 55 .9222
= DEME .+ 7 274 127529 . 23.7312
4 DAaMP _}3 .182 121436 134 .19?_8
‘-" . TOTAL . - 424134 u5n.4u91

« l
5ﬁﬁ -3 Ja) Absor“ ion Spectra 789 DNA nuﬂniﬂaﬁnuu1ﬂliﬂﬁ1auuﬁ Ga—2~l uaﬂq

_uas 280 m. B) IﬁsuﬂTﬂunsnnaq DNA uﬂﬂ13quﬂnnﬂnﬂauﬂtau1ﬂu huclease P1
C) TﬂsuﬁTnuniuuaq DNA nanﬂaﬁnawﬂﬂuﬁ Go~2~1 Lnannﬂaﬂﬂ1a nuclease Py
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q‘mtha 3 B mm Optical density W wave length 260 nm WAz

X
280 nm ua'm'nnmaﬂﬂamizm'nm onuamwmaq wave length U

mmmﬁ Go-2-1 oD 260 = 0.6009
‘ oD 280 . 0.3197
= 1.8796

L] ' L]
= o =
BLAUIIBATIAMUTSUINNAT OD 9@y 2 wave-length 1ﬂalﬂﬂQﬁh

wh

: A W , o
1.8 1A udas31 DNA vdnnlanaugausgnsdnnsounlivaassnalyla

o Y ! P d .
gudlgvug G-E-4 Wy lugnsousn DNA lﬂumﬂﬁum‘lﬂ drLnnena

4 £ v “duy TR b & g‘ i
WiasaLzadIovupun DNase dq adludnnsougn DNA g azlenaaaidadromis
K ]

1 el
< =
’.;']ﬂrb'-“ 3 lagq Guanine content = 127520
Cytosine content = 58709
Ay, =
NNauRelaangas
Cx /Cs+Gx/Gs
G+C content X/Cs A X 100%

Cx/Cs+Ax/As+Gx/Gs+Tx/Ts
-« 4 L3
°x, Gx, Ax, Tx = peak area of dCMP, dGMP, dAMP, 4TMPIaIATBYINATINANY

Cgqr GgrAg Tg = peak area of dCMP, dGMP, dAMP, dTMP #831 standard

DNA© “PNaTRY

_ .58709/122741+127520/214983 X 100%

e 58709/122741+191436/23648+1 27520/214983+46467/136051

= 48%

i ]

- i - -} - L .
A1 G+C content Pa3d1DNU§ Go-2-1= 48% ULl ssutngunua

AsINDes Owen (1982)
- - - o v ¢ s
AANTTANFIBUAL O THERIA LEAUUANL THUINETBRUFUAS 3N 81 DIEYBIMEIM ST

]
4 4 wa -
U"Nﬁ'lu Li’]ﬁ an "Ilgh Performance quuld C}Imatography i“EIHUfmﬁ-ﬁ".'l'ﬁ‘fﬂ

o
ﬂuﬂunﬁm‘lwaqt mﬂmmﬁuqswsa‘lu Iﬂmﬁuams'm‘lm'imﬂmmﬁu TTX Y98

STX weg OTX ' .
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;ﬂw 4 Tasmlauasupas () standard toxin GTX, STX yay TTX ggly HPLC

(B-D) ‘[ﬂ‘&'u‘ﬁ?‘ll'ﬂi}ﬂﬂﬂ'lﬁ “HPIX '1lﬂ5'l‘.'£‘¢! tox#n q9p (B) Wbrio sp.
strain G—l—-l ﬂq;mnqqn gill (C) Vlbno sp. straJ.n St-1-1 Bquﬂn
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