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# # 6370005530 : MAJOR HEALTH RESEARCH AND MANAGEMENT

KEYWORD: ingestion, horseshoe crab, poisoning
Khachonyut Bangtamai : Descriptive epidemiology of poisoning from
horseshoe crab ingestion from 2011-2020. Advisor: Prof. Pornchai

Sithisarankul, M.D.,M.P.H,Dr.P H.

Fatality from ingestion of horseshoe crabs continues to occur in Thailand.
Data had been collected, but has not been analyzed usefully. The purpose of this
study is to epidemiologically analyze poisoned cases of horseshoe crab ingestion in
Thailand reported during 2011 - 2020, by time, place, person and their data. The
data were collected from related agencies that reported these cases between
January 1% 2011 and December 31" 2020. A total of 226 cases of horseshoe crab
poisoning were found in this study. The most common age range was 31-40 years
(24.8%). The most frequent occurrences were between January to April, with the
highest reports in February. Most of them are found in the eastern region of
Thailand, the highest reports were in Trat province (44.6%). From all report in this
study, there were 44 cases caused by round-tailed horseshoe crab (Carcinoscorpius
rotundicauda) poisoning (19.5%). Creating unified and clarified variable in report
form such as types and origin of horseshoe crabs, symptoms, eating time, onset
time, as well as food and beverage involve in particular meal, will help determine
the cause. Government agencies should publicize the awareness of ingesting each
type of horseshoe crab, establish measures for surveillance, and set up a guideline
for investigation to determine the cause of poisoning from horseshoe crab

ingestion.

Field of Study:  Health Research and Student's Signature .......cccccovievrienne.
Management

Academic Year: 2021 Advisor's Signature .......ccccccceviennen.
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1.1 anuduiuazanudidyvestlyniniside (Background and rationale)

LY a & LY v & Aaa 1 1% = [
HUNT18AINNTUSLAALLD LareieIzesdninganine ENWUIG]LL@%&JT]EN’WUE@LUU

U3EatUADNITSUUTEMULLAINELa? 181U UTENaUDIMIST 10U &1 ULIIATNZLANT BN
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[ YY)

AAUUESALILLIAINZLA ANnSUBLIAMEa UL Ineliag 2 ¥ina1nNanLe 4 ¥hn Ao

Y

raa ¥

LUNANAIUNI BUNIAMZLaNNAYY (Tachypleus gigas) ITNY LAZLIIAIII8UIDULIAT

a

NgLan19nay (Carcinoscorpius rotundicauda)® tduvdafldiwinlnslanondu

a o

(Tetrodotoxin)® fiwdagsuussistudsdinla° I5180udlasuiivainnissulseniunuem

NeLabuln.@.2538 F1UIUTIAY 115 5786 59891UN15 F8TIntuT w.@. 25487 wasdany

8,9,10,11,12

s1891uUnThasuiiwluloug iy fnmsAnwdlasufivanuuenmeialudmin

al

gau3lne Kanchanapongkul J.”* Ml udwminedfnvenziaunlulagduaniunisainis

55UnvelsAlATn-19 (COVID-19) vinlingRnssunisusinadeululigdmuieemameia

aa [

U180V UIAINLLAEN UM T8 a TR e TR 89199 b HUNSTUAT AR a1SAWIA8NIS

P LWEULI99N WANITUEMEUIeNNAAa1sRYdsllTnasn193vIn15sasulng
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AIAILELLIAD MaRueIms Wensdndelazanluguwuunassnnindmureiduda
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Wuvhaeiivle Awydaililuridadesduinuludardndilingruneaiuan iundn vse

W viedmiheuarnidmnvila auUsen1AnTENTIeassuay @Uun 264) w.e. 2545
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1.2 A1UN15938 (Research question)
ANIUNISIABUEN
MSIASUREBINNATFUUTEM UL NELETENINGT ./, 2554 - 2563 1uagials
ANIUNTSIVYTDY
1.) N1INTLAUVDIYAAR LIAT a01udt veenslasuivannnisuussuLLIn L
2)) uﬂﬂa‘ﬁ‘ﬂ’mumm‘ﬂzLﬁLLﬁ?Lﬁﬂﬁ‘iﬂL‘ﬂﬂﬂdﬂﬂ

A vy

3.) Jdalatnsludseinalne Nl uusenulun e audiindiy
4 Hraevlavestiiinsifnfivannssulsenuunsaneia
1.3 InQUszaeAvaIN1338 (Objective)
IQUIzAIANAN
1) ilefnuianslifuiivannsiulssmuissameialulszmalnessningd ne.
2554 — 2563
INUTLEIATY
1) ilefnwinguvesyanailiFuussuussmmziaudiAniy

)

2) Lﬁaﬁﬂmﬁﬁw’?ﬂwuQiuﬂizmuummmLaLLﬁaLﬁmﬂﬂuﬂizmﬂlm

3. Lﬁaﬁﬂmms%’uﬂigmwmmmLaLLé’aLﬁmﬁwagimimﬁauﬁlmaﬂ
1.4 Fonnaaedy (Assumption)

Tun1sfnwuiudeyalu 4 wineau Ao nsuAUANLSA NITNTWAITITUEY AUY
TWINET AUTUNNEAIERTIIINGIUIATINTUR AUdRYINGT AugLINVEAAASASIIINEIUIA
wagdtinaumdnUseiuguamuienid (@dav.) Tugiaiasenined wa. 2554 - 2563
sanmssneiingldlunmsdudi

X49  Accidental poisoning by and exposure to other and unspecified
chemicals and noxious substances.

Y19  Poisoning by and exposure to other and unspecified chemicals and
noxious substances, undetermined intent.

X69 Intentional self-poisoning by and exposure to other and unspecified
chemicals and noxious substances.

T61.2 Toxic effect: Other fish and shellfish poisoning.

T61.9 Toxic effect of unspecified seafood.
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1.5 fgnuvasardnnnlglun1sive (Operational definitions)
1.5.1 U190 lATuiuaINMsSUUTEMULLInImeLs

AVLASUTEINNTFUUTENIULINAMELS FEUAASDINTTUATDINTTLANDE3lABE

1.) ¥1usuTaulIn
2.) UdInAY

3.) pAuld

4.) 8113yU

5.) ¥1UsINUaeile
6.) BIUSLINUANLLT
7.) ndaiioseunss
8.) NeyuATyeUuvyY
9.) welaguin wag
10.) \@uan

o

wagdiuseifn1sSuusemunasnimeianielu 24 49lus Asgnlasuiiwainnis

SUUTENIULLIN N LA

1.5.2 fignuwe9 Outcome Definition

(AAANYBIDINTNTULT AR Uz TUNTSNE) 1

No effect = The patient developed no signs or symptoms as a result of the
exposure. (JUaeliifionisvseainisuandlaniendinislasuiiy)

Minor effect = The patient developed some signs or symptoms as a result of
the exposure but they were minimally bothersome and generally resolved rapidly
with no residual disability or disficurement. A minor effect is often limited to the skin
or mucous membranes. (§U18381N15%3091N130haNIUNBE AT IN TR LAY LA
st ilaglifanuymmann vaavierseliianansenudnieslaeinazeguiin
Rwtiaveldeyin)

Moderate effect = The patient developed exhibited signs or symptoms as a
result of the exposure that were more pronounced, more prolonged, or more of a

systemic nature than minor symptoms. Usually some of treatment is indicated.
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Symptoms were not life threatening, and the patient has no residual disability or
disfisurement. ({Unefio1n1suazeinis uwansinau Wunauunielidnwazduoinmig
szuv sfnaglinisineldenishidusunseis fudedinuasiUaelddarumwnanm
GNVR0))

Major effect = The patient developed exhibited signs or symptoms as a result
of the exposure that were life-threatening or resulted in significant residual disability
or disfigurement. (;:Jﬂw‘ﬁﬁmﬂ'ﬁw%a’mﬁuamﬁLﬁué'um5185@%‘3@%%&@%1%%%31
NUNANIN)

Death = The patient died as a result of the exposure or as a direct complication
of the exposure. ({thaidedinidlesanmslisuduianieiinnzunsndou)
1.6 navsauszlaviifianninazldiuainauise (Expected benefit and application)
doldilunuamslunisnaunudihsete Jestuiiensssintuluouian Tnaldusy
leuanAu3AdnlasE U1 I NS IBINT TUUIVBINITLATUR BIINNTTUUTENTULLIA
NZLATENINY w.A. 2554 - 2563
1.7 Pa31n Ugynuazauassnvasaudteuazdsnisuily (Obstacles and solutions)
1. meAdadonisiesufUansifledusudsliinisnamarsiviiiinainnig
Suuszmusmmsalunusddmatnanulunsidedelundsdl
2. mafiudoyanatenfioradiarwedeuistuldusazihdoyaunmadeuuar i

Y
1% =

Poyangnldlunsiasen
8 v 9] o ° vy ay & 5y ° = vy
3. maiuteyadoundorvililaveyaliasuiuegiunsdrsravsenulvideys
4. ldau15agy population at risk Lo 39317 093tAs18doyaludnynevad

numerator-based Statistics



1.8 NT9ULUIANIIUITY (Conceptual framework)
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uni 2
av aa ]
JTUAYNLNYAVDN
AsnuUMEIssaunssuluuni Ysenausmeiiomaaseldil
2.1 SURTIENAMINLLA
2.2 WNAMELA
2.3 wnslafiendu (Tetrodotoxin; TX)

2.4 @01UNN5AINIS IS URYIINWINANELS

av o a

2.5 UITLNALITBY

2.1) dUASIBINEAINZLA

¥
v S

aunsauuseantiidu 3 ngu fail

'
a [ a

1. JUATIHINFNINLEANLNY N9 NUWNe visaRe (Venomous animals)

2. dUNTIHIINNISUIIAALLE wazalensuasdnInganiliy (Poisonous animals)

v 6

3. JUATIIINER NNy liAauUIRLKEa (Injurious animals):

v ¢ L% a a L%

A5AANYANNARINLLAILNNINNIS I aURFUSURTalngaLaNAN WNe VI aRDY

Y

A Vo 1d Avey o O I~ Aa & a aa ! = =
mnulaveguaziunidniunilume uuansengy M0uienisondt duilada (Nematocyst)

3 daa Aaa

dninsliantnudue) 1wy gwua%ﬂéaﬂﬂwwﬁm wazdn Ingiandiudue wu aenlinzia
neia Uanddle wasuiunsia

mafefivanmssulssmudainsaiinsavauasiviuii nadedevesdninea
U e (Cisuatera Poisoning) wuluuaniinamumeilalzn3s wu Yanin Yainems
Uaunuia Yanain Yaiaany fivaneuusessn (Scombroid) Uangu Scombridae Yanyun
Jauunieeisa vanle LLazﬂmﬂejm%umqﬁuﬁ Nwnogdunn (Paralytic Shellfish Poisoning)
nouaal \WUNDBUATI NosuNALy vesusy Yardndiuiin Auwinslafiondy
(Tetrodotoxin Poisoning) Yandlnd 1t if s wazuinses ws1 (wuenidae) (Carcinosporus
rotundicauda) Yl (Xanthid crabs) Uailnitiuihdaunsanewusing (Newt) nuvuou viee
vz’ ilevnnfussmufazifafivlaeiioiniswazonsuanseineg mnlildsunns
ShwnendetudeTinle

MsfndumsIBndn ingiadivinldinaiisuiauna Tnognedeizfiunaunusanienis
Udesnszudlaiifldlunistestusuesedunde dnflunduil 1éun vanaau Yarnssiuu

Yansznams Wudu §edunsisandninsiafivilmnfauiaunaddanulauazivnafvinli
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Werinuindnisideildeauinusslauuiinae oizdiay waqlulasunisinewiegneviunan
WeRaEinMISnEURNTOU UG
2.2) Lu9nnea

YInen

< v ¢ a a ! 1 &) | A ] v =
wignmelatdudninelanigusnainusoanilu 2 @1u A @1unin (Prosoma) i
anwaizgUlAsnivenauadieiiondi Waenuwlanileuy dwi 2 \Juduvies (Opisthosoma)
agsionaduniiveusiudnsdivuuiiedeulmiled dumeiivng (Telson) WWuwviaseienif
= vyy < < A 9vo o @ - v a
galivhedundausaielidmiunisem visilasiulumu
wnsnmzialulyed] 2 ¥da Ae LWLIIURABLKSBUNIA1AU (Tachypleus gigas) &
YUIAAYNTIMLIANEDIE YUIAURIAUENA1E1FIU T2 20 WWURIAT NURIPUULIE
wimaeudey maduglaumasy duvuiidnvasnuiusesiu iWusainaieflubes
¥ = 4 o . o W v
LUINIDIYNTDUUIN1R19AAY (Carcinoscorpius rotundicauda) mmmgﬂimnamum
v 1 & a a v = o % ! Y
WuRAudnatauseun 15 Wwudluns Basuvuiseududdiniaeuuas druntdndugy
W3z IUNSIFL T FUNNIN dIUNDIINUIUNNVBUAUTNTIUIY 6 A ABIINAIUNDIENIY
Aoutanay ludu wazlidvuiy
Aaa
NITYIN
dieldwusameialasunisufaudinamnuludszana 14 Tu wWaenldfzuaneensie
uwsudendvesdavmegnuinnmeaniindiesniniidnvasmiounoud Turrmsadgdulasy
SOUIINAVTATZABvRRURUNTTLALT waznINezlisTzazduiuty fdouninvziadesd
& o & < ¢ o % $
N3AONATIUNAIEATY kALBNTINMTaRNATIUAITanaullelaAnly Faeadu 10 - 20 ASue
U lnglun1saanasiuuiasAsaNatiindiuvoanaemITunl wsnvzaiilaiiuiaziiony
Uz 9 - 12 Y (leeiade 11 U) Jsdianumiouniazanunsoduiuguazinslala
=] v ¢
n13EUNUS
- 9

A v

lugegieu Ussrausounuaiusiufoufug1euvewnt Lieameiaaziiua
MaldununauwIgIein luiunddmeadugean 2 - 3 Ju lnefgasinisuundsdaiile
lngnisldnzvaifeimiiisiolinaenganisauiug uanmeziaumadisagldudn 6 lunisyn
= 1% A o % Y o v ' 5 & Y [ o o
nyeiieltlunisnligaidnnunateiosvie s udiiigazudesindenauiulylunguiiui
MnuideIainsnaulumensig waglaaunuiy

NN K]

1 (=4 Y A a 1
9 svokInzadulnglluninues (Molluscs) tazldnounziasinmngg

(Polychaetes)
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unasiinga1fe
@ o ea Y a y = ° S & &
wsamztalludninnuimliusnawsilmzansenuainaesiiiulivisiay 59
Tunglanseauinu’

2.3) wmnslanan@u (Tetrodotoxin; TTX)

'
a

winslafiandu (Tetrodotoxin; TTX) {ua15 non-protein toxin lii@u1sagn
a1elaeANFaUIINNITAL LaZIINAIUEUIINNITUTRDS TTX ﬁqm%‘é’ué’ﬁmwﬁmu
299 sodium channel Tuszazv03n191An depolarization 984 action potentials Tnedinad
central nervous system iaamz& medullary respiratory and vasomotor center, cardiac
conduction system, myocardium, skeletal muscles wag peripheral nervous system ¥
Tinéandle uarszuuUszamivanigaydendil vunaves TTX fviliuywdidedinld 1o
2 fadnsu’

wlnslafiendu (Tetrodotoxin; TTX) (A il 1) iudfiwfifiauddynieaadn
wazoratiududafivandninzalagnsmuldsenuldvesiigaluuszma Taewuainnis
Suussmulandndi @1uin n-nzath) iy wazdinges @mduiivandndiiie

o w A

srpruinudufivnessunin (Paralytic Shellfish Poisoning; PSP) %aﬁwﬁammm
saxitoxin wagoywusveiy Felenn1svesiivadieadsfuTTX 1) warlduusnnzia
Carcinoscorpius rotundicauda (H&3L38n77 WINANEE UTOLNTT (81U 11-91) @uSudnd
Sugiinumeaudifivlug Ioud Yauaseniing (Mola spp.) Uaneduay (Amoya caninus
and Yongeichthys nebulosus) wegnglantael (Nassarius spp., Charonia sauliae) %iin
a1va1e91 (Hapalochlaena fasciata) @m1ingla (Astropecten polyacanthus) ¥ @ u
(Cephalothrix spp.) Uﬂﬁﬁ%aﬂu wsuvia (Atergatis floridus) 2% (Cynops ensicauda,
Notophthalmus viridescens, Triturus spp.) Uankiloa1nn15tAsUN¥IINN1TTUUTENIU
wun1slasuitwannisgninlagviinane s (Hapalochlaena maculosa, Hapalochlaena
lunulata) Gelsifisenugdinisalluseme Fsdslinundngulunistuduinlinissuiivain

nsuela wIensauan1simls udanagwu TTX lunulive (Atelopus chiriquiensis)

sUawil 1 Tassadamainiives Tetrodotoxin (TTX)
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9IN1TUATIINITUAA
fiwinlnslafienduorafennisuansdmunlienainiivaindminziadu uinud
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(Ciguatoxin) Yangng Uawnudn | lnfen w Au Yanain laa
Janan Yanaany Audiu (Cold
allodynia)
fuanauusoyn Uangu Scombridae | U1119991138u Vinaide Weenin 1
Scombroid Uamu Uaudn iae | auity wiuas Uinua il
(Histamine) 158 Uale uag Yanau
duuaug
NeNBLSUNA NOUADINT LU o8 SailUan aum anally 30 Ul B9
Paralytic Shellfish | wAse iegusasy wey | lunih rewavindleiioi | 3 Halue
Poisoning wiesyu Uandndhidn | douuse 1w
(Saxitoxin)
Awnnslaviandu Vantindimindu wey v | w1seutn Yaneiledane | 30 wnil B
Tetrodotoxin N998 1197 (WSANEIY) | 1IN B19DULT 1 U 6 Hlu
Poisoning (Carcinosporus
(Tetrodotoxin) rotundicauda) ‘Lﬂﬂ
(Xanthid crabs) Uan
Pt 3ausanesiug
176 (Newt) NU MuDU
NRYUNUTZLON
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2.4) go1un13ain1sATURYINNULIAMELS
- ABUUNTIANTINEAIAN W.A. 2538 AUGHYINGT AUZLNNEA1AATLIINEIUIA
a a Y Y A U [ gj Ay 6
51071507 19suseauglasuiuanmssusemusiem meadnnuidy 115 9g
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2.5) U MN81U049

nsAnelulsenalne

w.A. 2551 35dnd n1gauinsdna’® Tn1sAnurludantavays Uszmalne 3o
Tetrodotoxin poisoning following ingestion of the toxic eggs of the horseshoe crab

Carcinoscorpius rotundicauda, a case series from 1994 through 2006 Anwn Qj Uae


http://www.phraehospital.go.th/library/searching.php?MAUTHOR=%20%A8%D5%C3%C8%D1%A1%B4%D4%EC%20%A1%D2%AD%A8%B9%D2%BE%A7%C8%EC%A1%D8%C5

22

91w 245 ea1nnvssilsunvinissneilulsmeruiavays Tnswdsnnusuusadu 4

o A

SYAU INBINSLAZEINSHERIURINISIARwNINSIafiandulununui 100 s18 Tuseaud 1
74 70 Tuszaudl 2 3 578 luseaudl 3 uay 68 318 Tuszaudl 4 fernisuazeInIsuans o7
Vinanuazau Gevay 98) viusnmiiouazin Gevas 94.7) douuss Gewaz 59.6) iy
Aouriusnagthumyu (Fevay 54.3) eaulduazendou Govas 52.6) mnudulafingiivme
(ogay 39.6) szvumsmeladudunn (Sevay 54.3)

Tudszmalve doyanislasuiivanmssulsenususnmeagniaiulivatsuas
ImEJETﬂm'ﬁmﬁﬂmi’]ﬁ]é’wwﬁmigmm‘immﬁmumu%’azﬂaﬁLﬁuﬂwwiwzgsuaﬂﬁgwimm
nsAnwisdldsaviuiiofiorsausunisldfuRivainnisiulsemulusnmeasenined

WA, 2550-2563 AL 1USELEBULAY LdUBkULNITHMUGD 1

nsAnelusnaUsenea

A.A. 2006 Noy wazaniz® Igvhnisfinvifieuseidiuenudufiviewsnneatoin
Toxicity assessment for the horseshoe crab Carcinoscorpius rotundicauda collected
from Cambodia lngLAufI981991n Y18N$aV9 Sihanouk Ville ¥2999Ru (WwI8Y -
WOWA1AN A.A. 2005)31UU 10 F39819 WAEYIAaT (FU1AN A.A. 2005 - UNTIAN A.A.
2006) $1u3u 5 fege vinsududviuiivazgningriosufiinismeinialagussylunass
fifauutuanudou wiihfegnfiiulduiuseiulaeiinsiesmeinadanineesansiv
(standard mouse bioassay) Lfiakenarsiaifivudazeiin wazddueninsizimisiauay
Usuruarsluaniisvennailaelddidmdusuuiniosimsizdutaans (liquid
chromatography/mass spectrometry ;LC/MS) IagUs1n 171 tetrodotoxin (TTX) W
ansfiwndn Tuvaedlifinisnsany paralytic shellfish toxins (PSTs) indaeg1sduiliiy
waziifingeogdl 315 113 60 47 44 uag 38 mouse units MU/g Tuiilaifovasetonzaiis
dheeausnameudunszing (hepatic caecum) 1o ofenzanslu néunile $1l4 wavsmme
AUAIIU

A.A. 2016 Zheng wasvAm v l@vMni1sAnu1Afidedn Toxin and toxicity
identification of mangrove horseshoe crab Carcinoscorpius rotundicauda collected
from South China ﬂ’liﬁ@@j‘ﬂmﬁ’]i‘wamﬁuﬁw (Paralytic Shellfish Poisoning ;PSP) sl
vl LA a1 99379 (Diarrhetic Shellfish Poisoning ;DSP) tetrodotoxin (TTX) waz a5l
AR1EARINU (11-0xOTTX, 4.9-anhydro-11-oxoTTX, 4.9-anhydroTTX, 5-deoxyTTX, 5.11-
dideoxyTTX, 5.6.11- trideoxyTTX and 4.9-anhydro-5.6.11-trideoxy TTX) lﬁgﬂmmaa‘u
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Tu wusewila Carcinoscorpius rotundicauda Avinnsiiusegnaluiuneuldsiuiu 10
F19879 WAUNIMII3LA875 Liquid chromatography-tandem mass spectrometry (LC-

MS—-MS) wag mouse bioassay nuansilufiwuas TTX Tundaiile 10.8 + 3.9 MU/g, 6.3 +

v
¢ v A

0.6 MU/g Tuaieazaielu wagluld 6.3 + 0.6 MU/g Mstas1zvasetiuuzid1in wasanvila
Carcinoscorpius rotundicauda 19l TTX wagasnaateadaniy Wuarsinuladudiulug
wazansueeluiie (Paralytic Shellfish Poisoning ;PSP) wulilesianties wagluinuansiiud
YlAAAT99929 (Diarrhetic Shellfish Poisoning ;DSP)

A.#. 2017 Suleiman wazAz® laAnwIN1sszuIntuUsEmAn e elagdnisnIu
wsnmziaiulunguiegenfuniuuuivneilivesdine Kota Marudu Tugiameu figuieu
F98991A0 W.A. 2554 NUNITITIEITUNBIINNINT AT anTU (tetrodotoxin) NA921N
SuUsEmuLkLanInzaNniulatueny Kota Marudu 31174 30 578 e ne Kota Marudu
pUsrasArosnuITeastuiossyiladeideuietesiunisszuinluowian Ty 6 51eld
[ & [y 1 Y a =3 a < a (] I Y a =3 a
Sunstudunlanuminslanendu way 24 srelusienasdeinaglasuiwininslanendy
lag3Hade1ne 1N 5NN IMaEHaN TN 19U URN1S Inelann1siiusenaundg 103
VUM Yesosay 80 B1USIUSIUUINLAZAUSREAY 80 BIUSIIULDLAZNSBYAY 63.3
pauldnarenisusesar 30 souksakarielaaiuInseay 26.6 Tudnuiuilll 3 sneLdedin
($oaz10) 27 s1garusamedulndle Sauaz 47 fon1suaaniu 30 Wil Sesay 14 X

= a a @ U 1 U = <@
a1msnielu 31 8 60 uiit dnsiiusaegedaanzaindthe waslinisinu wenvsa ey
no’ o a '3 @ a o
@991 WAL UMzEuinNsesIey asaaminsianandulutaaizaiuiu 6 51e tnglusie
MATIANMUANUAIUTUTUTEA UGS waENUI ILAZIZUUMIAALDI M TV LA M aL T
) PRy v v ) = a ! ] ¢ .
glgriiimududuresseaumninsiaviondugs linvamsiewadifie (Dinoflagellates) Tu
Aegradmslanazviseaesl Feieuladnisliauinugufnwiivelvilseyinsyumy

MERMEAUTINALLIAINEZLA
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3.2 52108U7539Y
3.3 N35UTIUTYA
3.4 MTATIERUeY
3.1 NMsANHUNISABUNSIVY
3.1.1 NUNIUITTUNTT
NUMWIssAUNISITAE M asfudaivzialiun sunseandninzia wsnmza wlng
Infiendu (Tetrodotoxin: TTX) @o1unisainislesufivarnuaeameia sddeilifendes wag
Denuvosddneifilalun1sive
3.2 52108U25n157998

3.2.1 gUuuuMsIvY

a

Wun1sAneanssaun (Descriptive study)

3.2.2 NufAN®
-’-&J Aaa a Aa (% 5 =
NN IenuMsiafivanMsTulsenusmzalulssmalngs sl

N.A. 2554 - 2563
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518970 114 4 §1uteya

3.2.4 NGUMIBE
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