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08.00-08.15 Opening Ceremony
08.15-08.50 How to optimize and improve health? wisoamaasvsd wenwngun Tous:asg
08.50-09.25 Sleep Apnea: Silent killer? SOPMANSINISE IWNERUbUL FSMasaiu
09.25-10.00 Microbiome Revolution wuln enwngssnia ns:a1enov
10.00-10.15 Coffee Break
10.15-10.50 Nutritional Pharmacology as.nua Tsedns
10.50-11.25 Practical Integrative Oncology wmenwngda 15as3a
11.25-12.00 BHRT in wellness WE08MANSI01SE ENWNEWUSANG ANs:ONy
12.00-13.00 Lunch
13.00-13.35 Marijuana in Medical Practice enwngausn Raanuno
13.35-14.10 Common pitfalls in exercise wioamaas1sd as.dns1 wouwuyas
14.10-14.45 SHOW (Sexual Health for Overall Weliness) SOLAENSIVISE S, NYIWNEDAIS NUNUIA
14.45-15.00 Coffee Break
15.00-15.35 Hunger game (Anti-obesity diet) WB28MANSIDISE aS.N8IWNEWILU 1G0S1UdE
15.35-16.35 Wellness Clinic: Trend? Obstacles? and How to? Vital Life/Add Life/Phyathai/Vethani/Vichaivej/Smitivej/

BDMS

16.35-16.45 Closing Ceremony
13.00-15.00 msthiausunaoudve/ unaNUdLIMS Tusunuu Rovulidue 7301-7304
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The use of probiotics for oral diseases prevention

: A review
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ABSTRACT

Preventative dentistry is the important process to reduce the occurrence of major
oral diseases such as dental caries, periodontal disease, oral candidiasis and halitosis.
Internationals have emphasized the importance of preventative dentistry and focus in
developing the advancement effectiveness of various preventative protocols. Even though the
occurrence of oral diseases are on decrease, there are still patients with oral diseases and
higher rate of loss natural dentition. Hence the importance in development of the
effectiveness in preventative dentistry and the challenges it becomes to any dental
practitioners involved. Various studies had found that many probiotics have the ability to
reduce the amount of major microbial that cause oral diseases. Therefore probiotics can be
used effectively in prevention and treatment of dental caries, periodontal disease, oral

candidiasis and halitosis.

Keywords: Probiotics, oral diseases, preventive dentistry, dental caries, periodontal disease,

oral candidiasis, halitosis
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Uselevined sumwLLazmaﬂamulﬂwuaIm'iﬂ'imLSU’laifmmsJimaﬂma Towntnslulafng
(probiotics) smﬂﬂalfuaﬂizmmu (normal flora) ‘vmagLmealuﬁwaﬂwasuaawwuul,aa (Meurman,
2005) nstainslulefndiluisudeailuseans nnlunisvisdauasunisdesdunisiialsalugeaalin

SuiuIsTiunnssudesiunldiumuuns
aunsgnelusnanevasnyed (Human microorganisms)

meluianmevesyvdiydunidendeagegmuiniy Ingddiuauuinnii 10 wihvesduiu
wadnglusianevesuywdies nelutesnivuaiiiseodeeguinnin 700 aU%d (Adams, 2010)
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3u 9 1131 100 15A (Shawn, 2017)

A a0

uyudsinuaglivsslovivasnsnuaninilédaninslulefnd Afnafdequnmundausade
Tusna uagnundngrunshivuuierlunatsussne luadonin Tsduuagdiuilumadnnslduy

W3gUsenausmnsvatesin (Hosono, 1992) Tut) 1907 Elie Metchnikoff AunwuInwvawkniseu

o a

P5uUsznuunsendulsedn ssligunmiifuazergidusn (Metchnikoff, 1908) N1endsdesnuin
Tuundsetugaulumewuaiiisevlinfianunsandansauansinld (lactic acid bacteria) uaglasade

wumASeutiniuan Lactobacillus bulgaricus (Iva & Jukka, 2009) Aranlnsluledndgnnaiafadu

Y
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Asawsniul 1965 lay Lilly wag Stillwell lngeSureinduaansiignuatesnunaingduvsdniain




vilanisuaziinalunszdunisiaiyivinvesduniduiindu (Meurman, 2005) asdnnseunsielan
(World Health Organization: WHO) lélvidilenudn “Inslulednd” Ao qaunidnfivindelssuing
sumelutiinuiifismetzdmainegunininanie eralvinalunsiistosiuniesnwlsasg o 1¢
Tnslulofndviiausn o AflnsAnuideieselovidessnmenywd 6w Lactobacillus acidophilus
Fidunulag Hull wazaazlul 1984 was Bifidobacterium bifidum Aidumnulag Holcombh was A

1ud 1991 (Caglar, Kargul, Tanboga, 2005)

nguvaslnslulefnd uwazqdunidMdulnslulefind (Probiotics groups and probiotics

microorganisms)

dundsndulnslulefndoraduuuaiiie 51 viedad deonauualsilu 4 nguudn 1éun
Lactic acid producing substances bacteria, Non-lactic acid producing substances bacteria, non
— pathogenic yeasts, non — spore forming bacteria  winquuanvaslnslulefndlawnwuaiiisey
vilagna 9 wazngulvgiignfeuuniiSefiannsaairsnsauaninle (actic acid bacteria) (Thomas,
Merry, Vaseem, 2016) s1iauans AsluAL3e Lactobacillus wag Bifidobacterium (European

Food Safety Authority (EFSA), 2017; Adams, 2010)

g1

Uszlevivaslnslulefndragunin (Probiotics effects on general health)

9

finslduselevdveddnslulefndlunistestunazShwilsaldunuienaleusenis wu g
Snunlsaniiui ane1n15v84 Lactose intolerance d@dlaSugunmMvesszuUald duasunisdunsiey
wazaATueIMs ana1n1stsralddnauisess Jestunisifiauzisald Jeatuuazsnvinnzviende
Snwilspanlduindenludn iiugiAuiuvessinie Snwvespaendnauanies) anssauluduly

A 1 Y] a & 1 v LN 1 . . [
nszuaion Meandninisiaeludewiswmdwda TElun1sidaide Helicobacter pylori uayde

Ustau 9 (Pavez, Malik, Ah, Kang, Kim, 2006)
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nalnnrsvinauvedlnslulefnddaguain (Mechanism of action of probiotics on general

q

health)

Insluledndiuselevisdoguainsninielag 3 nalnudn laenalnusnAenisduasulimin

a A

AIuauganiuresgdunsdfineliiialsauazgdunidnivseleiuazdndunesianisuysd

a v

(Oelschlaeger, 2010) nalnfigesmeyeUsUTLUUATAUNIUYDI519NEIUAITAIUAITONLEU LY 911

Y

19 macrophages tfinAuaIunsalunseuIun1INauAuYeLad (phagocytosis) NsEAUN1TYINNIY

994 natural killer cell waz T-cell \Jusiu nalnanavinede Metabolic effect Tnslnslulefindaunse




aSauunlulaindielesiugadigoyniufive1ms wu 01531u nganiiu nsaludiuviinanedu waz

nsamaugnaalaluladn (conjugated linoleic acid; CLA) wagdavimiigugdunidnnelmialse

a |

Tngn1snasasuamneslodu (Bacteriocin) lolasiaumesoanlen wagnsndunsdviamng & @y nn
wamAn nIMeNERN warnsatarisa LUusu (Perdigon, Valdez, Medici, 2002; Braat, Van, Hommes,

Peppelenbosch, Van, 2004)

nalnn1sineuvaslnslulefndludeasuin (Mechanism of action of probiotics in oral cavity)
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nsyinarungludaauinvaadnsiulednd (nwil 1) AdeAFITUNNENINITIIRY UBNAINTLAL

aslulefidudaduduiunedouliedelutesuin uwasvimihidutulestuileloningdunion
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Il v 7 (3

Aeliinlsn wasidunisudaiundsliliinendedmsugaunidineliiinlsailunuazlsauseiug
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anauldl druunumlumsnssduszuugliduiuiiinadetesiniudainisfinwlidunin (nmd 1)

_ Probiotic bacteria

- —— - N I —
« Compete lor adhesion

sites ) "« Enhance the host immune

L4

« Aggregate . Z ’ responses ¢ g Enhance the
& . o T— ( production of IgA and defensins
" "« Compete for nurients U\ * Inhibit pathogen induced production
and growth factors of pro-inflammatory cytokines
* Produce antimicrobial ) S * Decrease MMP production

compounds inchuding sciss

v -
. - .

Inhibition of adhesion Inhibition of growth of pathogens and ‘ Influence on inf.;cl and
and enhanced clearance other effects on dental plague ecology systemic immune responses
. . .
~
| Antagonism against pathogens FARIOnN U8 ammetion
-
| g 8 ey and tissue destruction

AW 1 nsvinauvesinsluledndlutesdin

fiun: Anna (2010)

sUnvuvaInaniaivsaa I siasunanlnslulafnduazUsunandeiiuunzau (Administration

vector & appropriate amount of probiotics)




wywdlasulnsluledndainarmsnuilaauasndndusivseomsasuinaulnsiulednd lne

JULUUANG 9 A9l LATesRuvToR MSUsEINTENARw1e 9 nauiunslulednd (prebiotics) waslu
HARSIYeIUN NERlUFULUUYBIR I SES UV ORARA MY o viearanadluinediuUn (Tuu

s A

$mid, 2017) USunauuseanututurasws lulefndNuwusinlid uaslundsndue wWislwnisdeaiy

N o a a a N ~ v £ Y o ed o v a
wiadnulsaiaUszdnsamasgn enaliuunafiuanaieiueenly Juegivaneiugfivhurlduaslsad

9
'
a

zdasiuniedne lnemluuusilvdvsunaliddesndt 10™-10° laladnesuilsginseliadans

(colony-forming unit per milliliter 139 CFU/ml) (Twetman, Stecksen-Blicks, 2008)

nslulefndnunislddesnulsaluvasun (Probiotics and oral diseases prevention)

svogndailfaulafnuinisldinslulefndifiefnunaunavesgduniduasnisesiulseludes

a

Urnegravainvany lnglwsluleAndannsnanuiunugdunisinelianlsaludesuinuazte
Ussmensvedlsalutesuinladnie Sudngrudufivsedndginisldinslulefndiinadluniseie

angUin1salazauguLssvadlsafiuy Lsausviud lsnsludesdnuaznauuinasla
1. unumaaslnslulafndiunisasiuiiu (Probiotics and dental caries prevention)

lsailug fo angiflulinsgyidewssndlaunuaai@oulansendosnilng (calcum
hydroxy apatite; CA;o(POy)s(OH),) annsafasslaewuaiiisavinluiafluiindunquuielnse i

anunn 4 Jadeuan loun lu aun3d enmsussianensiulawmsnidesaanaregaunsdlanse

q

a a ]

wartaduanyiedonal lnggdunididuiusiunisfniluniivaiovia udvdaidfyleun

[

Streptococcus mutans Way Streptococcus sorbrinus WanaN ﬁﬁﬂ&ju Lactobacilli ﬂﬁjm Non-

mutans streptococci @ g yeast (Van, 1994) 31an13 ANWINUINTD Streptococcus mutans i

v

Ananmlunisnelsanazduiusivaimvnvadlsafiununiian wasuinwu Streptococcus mutans 1u

v [

wratgUTua 10° CFU/ml duluimnuduiusiunisiiailunlueuiaea (Tanzer, Livingston,

Thomson, 2001)

nalnn1siialsaiui (Mechanism of dental caries)

i 1 IS

nalnnisiialsaflurnisdaaiiinaingaunidnegluwiudinimuuriugesaaisa1ns

Y

Uszianudawazimalansaiid pH fnda 5.5 Tnensaazluinufisevilvgadeussineenluain

ity mnanmeanulunsainiunedesasyilifluagdoussimunaundouilutasilofiugous




ﬁ@ﬂlﬂﬁﬂﬁlﬁmgﬂg (Featherstone, Duncan, Cutress, 1979) Imﬂﬁur}giwmiﬂL‘cﬂumiﬂﬂusﬁumﬁauﬁu
Aa ad a a & A a Y
LLUﬂﬂAL'ﬁEJVIL%Jua’lLng Streptococcus mutans ‘Wwﬁww 209z 3 L‘Umzawmﬂgﬁgum Layenq

anauauvzalnssssamily wuariiseiinulduin@e Lactobacillus wag Bifidobacteria

n1sUasiulugy (Dental caries prevention)

~ I a 14 [y [ 1 a g (%

Wesanlsafiugiiaiuifeatesiuladeds 9 Mduanvenateusenis nisdesiuiluy
aunsnihlaviate JUkUULAERAINEUAY 1Y n1TwUseluieanUsSuagedauvsd N13AIuANNIT
SutsgmuemsussianansiulawmsninsluwivesUSunauasanud nMsedeunauiediiy 5Iudanns
] & [y | Ky 1 Y a [y caa 1 3 ) <
PIYAUNTUVBIITINGFITU 1y nslEnanduginlidiunauvegeslsd uaa@euuazoas 10y
fu 33609 9 Mainanausatisantemanisiinilunlasziunis uianugnvesnisiailugideglu
szaugs JelluwAnfsfinwinislug o thuntdivduasuisaufudngns nsldlnslulefindnidudn
ndsndivannisiinflunle (Petersen, Ogawa, 2016) NM5AN¥1ITEEN & wudnlnslulefnduaie
anguganunsaanlenianisialsaiiugliiesantnslulefndazludafneguuriiluyiliiuaiiise
= & 1 a a M v LY 1% al a . .
Faduannsuasituyliannsaasyiivlnedls wazdianunsaasiaswuamesledu (Bacteriocins) 2
wiin oA reutrin wag reutericyclin fausadugenisiasadulaveswuaiiisesdanneliinlsala

waneuta (Bonifait, Chandad, Grenier, 2009)

nsAnwiTensldlnslule@nd Bifidobacterium lactis Bb-12, Lactobacillus acidophilus
La-5, Lactobacillus casei maﬂ’uﬁ: Shirota (LcS), Bifidobacterium lactis 12, Lactobacillus reuteri,
Lactobacillus paracasei sd1 Ananegluuy loanduuazunduuda (curd) aru1snandiuia
Streptococcus mutans luthaneadldognsditiodrdy uinaronisfnwmuiduadandneglaiiu 90
Sundadnsulszniuemsuaziaosnuiinaulnslulofndsenan (Taranatha , Asha, Devasya,
Vinutna, 2015; Manish, Navin, Navpreet, Pramod, 2015; Teanpaisan, Piwat, Tianviwat, Sophatha,

Kampoo, 2015) Fsuugilivilnaegrasiloudelilausslovdvasdnslulefndlunisanuuaiilsed

Juannnvedseiluy

v 'a o a s

wenanilgadififenavesnsldinslulefnduiiasing o lunisangduvsdnduaimsvedlse

Hundnunune fegelagazufmse 1




6

a3 1 myReravesnisldlnslulefindaiiasing 9 lunisanqdunsdnduaimsuadisailuy

ﬁuﬁz Garima, Ramesh, Rajeev, Neelisha (2012); Suryakant (2015); Nagajuna, Chandra, Sudhir,
Krishna, Srinivasulu (2016)

ARl QY aneiug HER M
Caglar uagnAny 2005 | L. reuteri Chewing | S. mutans Tuthansanas
gum
Cidir oz 2009 | B. animalis sub Fruit S. mutans afnag
sp. Lactis yogurt
Singh LLagAaY 2011 | B. lactis B12, L. Ice- S. mutans anas
acidophilus La-5 | cream Lactobacillus lisAeuudas
Ritthagol Lazmy 2014 | L. paracasei SD1 | Milk S. mutans Tuthaneanan
powder
Manish LagAe 2015 | B. lactis12 Curd S. mutans anad
Tarannatha Lay 2015 | B. lactis B-12, L. lce- S. mutans anad LLazLﬁm%u
ALY acidophilus La-5, | cream, naagAsuUsENIY 90 U
L. casei shirota drink
Rodriguez wagAtdy | 2016 | L. rhamnosus SP1 | Milk Total caries anad 35%,
severe caries a0a3 54%
Shweta LagAuy 2017 | L. casei Shirota, L. | N/A andsuad S. mutans, S.
acidophilus, L. sanguinus, S. sorbrinus 1ag
rhamnosus L. casei Shirota lﬁwaﬁﬁ?jm

wiogelshanu Streptococcus mutans, Bifidobacteria Wag Lactobacillus Faduwuaiise
vilaunsuavfiannsaaiisnsauaninlauaznuldlududinmiinizeguuily us Lactobacillus
Aerdosfunisfaitunluidediu (carous dentine) wag Bifidobacteria wusnlusesuiiogan
(Caglar, Kargul, Tanboga, 2005) Jafidouuziilinanidesnisld Lactobacillus waw Bifidobacteria

Iuﬁﬁﬁﬁur}ﬁﬂw%ﬁﬁwﬂussquﬂa’m (Twetman, Stecksen-Blicks, 2008)

2. ununvaslnslulafndnunisUeenulsausSnua (Probiotics and periodontal disease

prevention)

lsAUSYiud Ao NeUINNTaNEUTRLantasiiaIEafeiuIea o Ilawnainwuafisely

a 3

wHuAT AN ETazaueguuily wiseanlaly 2 szezfie wilendniau (gingivitis) waglsau3viug




anLeu (periodontitis) (Houle, Grenier, 2003; 8fiya AREY, 1.U.4U.) Iﬁﬂﬂ%ﬁuﬁﬁmﬂﬂiﬂﬁﬁmmﬂﬂ
ndududuiu 9 vesdsernslan Ssienuimunmnglsaslensni@uuinnindosay 50 Vel
Useynseuisiuivdivg  IneflanwmanuueiiSeviatevlin  lawA  Porphyromonas  gingivalis,
Treponema denticola, Tannerella forsythia Way Aggregatibacter actinomycetemcomitans

(Taubman, Han, Kawai, 2005)
nsUaeanuuazsnelsausnua (Periodontal disease prevention and treatment)

Wleemilulunistesiusazsnulsausviudlaun n1sannisazanveswuaiiseilua e

voslsauIviudmenisuuseity nslalundailu wr3ewdavinanuazoinlulin (oral Irrigating device)

st tinUninaNasiugaun3d n1syadiuiianewazinalsInily

q

a 1

Kragen (1954) Anwrdsuseloatvosnisidnslulefndiioduasuavnimdosuindun Sausn

9

' [
= (Y

Tagvinnsanwnavedlnsiulafndlunisanni1sonauradatenzUsiug Falunuinyaannisasauyas
a a6 . . . gy ¢ . H a =

A31URAUNTduay gingival index score uonantideanlalalayl (cytokines) lurudasinion

(gingival crevicular fluid) nazanalontdtintasneanftnion (bleeding on probling) A1e

(Stamatova, Meurman, 2009)

wanensAne3Ideiierfunaveanisldinslulefind warlnuidadalnsianiy L. casser, L.
fermentum, L. reuteri, L. Brevis ﬁmaﬂumﬁmﬁmsﬁgmwwm q nudtaunsaanuinauailied
L‘fluaﬁLwﬂmaﬂiiﬂﬂ%ﬁuﬁ%ﬂﬁuﬁ Porphyromonas gingivalis, Prevotella intermedia Wa g A.
actinomycetemcomitans 4a¥¥IEAANITALAUVDIATIVRAUNTY AevTendntaukasniIsll
Foneaniiuienasls (Sookhee, Chulasiri, Prachybrued, 2001) Inslulefndfivhnisnuideata
wnsvate waznuirannsadestunisiinlsauvudldegnaivseaniam 1dud L reuter tiasan

awne 3 UsenisAe Usen1auwsn L. reuteri nasanswuamnesledu 2 ylin Lawn reuterin uaz

a1

reutericyclin e?iaé’ué’?amiLﬂ%ﬁylﬁﬂmauwﬂﬁﬁa nalAnlsavianewiln (Ganzle, Holtzel, Walter,
Jung, Hammes, 2000) Usensiiaes fie L. reuteri fenuansalunmsdaneiuilodeveslearils
A3sugeifunuafiSefinelanlsa (Mukai, Asakasa, Sato, Mori, Matsumoto, Ohori, 2002) Us¥n15
anvefegfun1sSnLay (anti-inflammatory effect) 983 L. reuteri vuldoynifadldazluguds
137183 proinflammatory cytokines dawasiliiinissniavveaiofeusviusdesas (Ma, Forsythe,

Bienestock, 2004)




Va o 3

FRdewaveansldinslulefinduiingig q Tun1sangdunsdniduannuedise

[

o o
UBNIINULIU

fuUviuadnuning fMegalagaiuamisd 2

N oAl ¢

15197 2 nsdenavesnsidinslulefnduilasing 4 Tunisangdusdniluamevedsausviug

ﬁuﬂz Suryakant, 2015; Nagajuna, Chandra, Sudhir, Krishna, Srinivasulu (2016)

eRld y aneiug R M
Krasse WagAue 2006 | L. reuteri Chewing gum | Gingivitis, plaque an&a3
Riccia lagAuy 2007 | L. brevis CD2 Lozenge Plaque index, gingival
index, bleeding on
probing anas
Shimauchi Lag 2008 | L. salivarius Tablet Plague index, pocket
ALY depth anas
Twetman wagane | 2009 | L. reuteri Chewing gum | Pro-inflammatory
ATCC55730, cytokines TNF-QL g IL-
ATCCPTA5289 8 anay
Haukioja 2010 | L. salivarius Tablet Pocket depth, plaque
WB21 index aAaY
Vivekanantha wag | 2010 | L. reuteri DSM Lozenge + Pocket depth, plaque,
ALY 17938, L. reuteri | Periodontal gingivitis, bleeding anay
ATCC PTA treatment

3. ununvasinsiulafndnunistaenulsaiasnlutasuan (Probiotics and oral candidiasis

prevention)

1%

Tsawos1lutesun (Oral candidiasis %38 candida-associated stomatitis) (Julsaniiiye

Candida albican Wuaweuasidunishineludesuiniinulives Tnenuinnlugaseiguasyng

(% 1%
1% v v v

QAANAUA (Meurman, Stamatova, 2007) uananildadianuduiusiunsidenufimue anviae

q

7pg maguyvﬁf wagaudetesUnlif (Shay, Truhlar, Renner, 1997) wulduseanad 20-50% w09

Use9n3Hgee1y (Rindum, Stenderup, Holmstrup, 1994) Lilaannanvsuadsaesilugesiniia

a =

Mneulilaunaveiuvsdluuiuasuldunid (dysbiosis) FedluwiAnianunsadesiulsailldlag

& 1

nsdaasuliinaunareqaunIdens o innitnagsnyimenisiiensnges 3InNsANINUIINTG




Teneuiuay L. reuteri waziuaudsnanlnslulefnduiia L. rhamnosus wag Propionibacterium
freudenreichii ssp. Shermanii fivsgansamlunisanUunanderluwsunsugduniduaziiate an

[%
v

NaannMrinaetesadle (Kraft-Bodi, Jorgensen, Keller, Kragelund, Twetman, 2015)
4. unumvasinslulafindiunstlasdiunauuan (Probiotics and Halitosis prevention)

ndudin (Halitosis) 1udildesuretanaunlifisUssauiluaumelosen Js0199iianm
naeluesuinvseuentesuinild Wuamndudvu 3 MvilidUasunuriuawnmd sesanlsaiiy
Huaglsausiug anugnvesnisiandulinvliniunansdissanuiosas 30 wazndulinvlingunss

Uszunasovay 5 v03UserIng (Tessier & Kulkarni, 1991; Rosing, Loesche, 2011)
mmmaammﬁm%ﬂm (Cause of Halitosis)

naulnefnTuIINaIEaug Lawn anmvgniglutesuin damuldussanasesas 90 val

MnAuUIN amnnguanyelin Wy n1singevednsaynuazaevey Lsamaaumels ane

ey

meluszuugosormsuazdld an1isluunuednsig o 1wu vy due tenne anzdenidu
n3na1nAlau (ketoacidosis) waznnedilasiuiianfulutaane (trimethylaminuria) @wsmiedala
(halitophobia) Aegtheiaaluies wavansdIns1Idu 9 LU 9IN8IMNT 818U weanases (Mohsin,

Altaf, Mirzada, 2014)
na‘lnmsLﬁﬂnau‘Uﬂnﬁﬁmmqmnmﬂwﬁm‘dﬁﬂ (Intra oral cause Halitosis mechanism)

a a N a A& a o & o 1 A Aa o 5 &
Lﬂ@‘ﬂ']ﬂﬂ'ﬁﬂ/lLLUﬂWLﬁUV]L‘Uua']LWﬂﬂJ@ﬂIiﬂﬂiVlu@ Vl']ﬂ'ﬁf]@f]aa']ﬂﬂiﬂ@glliuw%ﬁ(jaLW@iL‘Uu

d1uusynou (sulfurous amino acid) 1iaLdu volatile sulphur compounds (VSC) tu hydrogen

'
a

sulfide (H,S), methylmercaptan (CHsSH), Waza15AlaanuunuadTuNTNAULTS 19U aromatic
amine (Indole, skatole) diamine wag phenyl compounds 8u ¢ eanum1sauniglasen (Jana,
2015) nmsdesiunarindnnduiinlagunddeslditvainatesiuiu 1wy nsiulseiluegnegnis

nsllvudaily nMsvihenuazeindu Yaiuiiaieiieshwlsausviud wavenalduiertiuuingu

'
=% o

TN LANALN LA LN AN UINUINNAUNAUUNNTIANTY  WaNANN LTINS T U8 TIU

UnAflgnsaugaunse 1y chlorhexidine, tricosan, hydrogen peroxide tiiafindnunuaiiize iy

= I v e 1

awnuesnaulIngle (Nachnani, 2011) win1sshwdgnauuineuinandisdugaiululunis

(% aa A a el o

Mdanuafisenduanme Ne3snanawazmaail nsldansimugdunsdiinavinliiauuaiiseninelse
waziweuszidulugesuingnidnluiie Wunsidalymnduuinlafiesdangs Weseinaemd

9199zinnsAUNduTesUATisedLduanguandulindnass deiunismdnuazdaatunisiu




a a = 3 1

ndvveanuaiiFeiiduamauesnaulindelnslulefnddadunuafiFoNfdainsduisnisi
wigau (Lalitha, 2011) nsAnwidenuanisidinslulefndusiin Streptococcus salivarius (K12),
Lactobacillus salivarius wag Weissella cibaria iienaunufiuasJestunisaunduresuunafised
slAnnauuin wazasuiinslulefndwanifaduametusfdudossiduluauiiguamaesun
7 o1naeinenmlunistlestunarinwndulinld (Bollen, Beikler, 2012) n1sAnw1ves Kane, Kim,
Chung, Lee, Oh (2006) wuiin1sldlnslulefind Weissella cibaria @1u1saasnslalasiautues

[
LY Y]

ponluAnilgndduginisia3gues F. nucleatum vinlniin15a319 volatile sulphur compound anas

1

o

danesziusasnrnudasnislunisidinslulafing (Safety consideration in probiotics use)
lngnannisuainslulofndnununldusslond dealdfinnuduiusivadunsdnnelminlse
wagdodlifinnuieitestumsvdsuwlasdugunvilinesesufiue  Snvsdeseliinaiy
@tysvesdurondousednulusenie (Grajek, Olejnik, Sip, 2005) annsAnw1n1sidlnslulefnd?
1 o 1 ¥ a a [ 3 vaa ay o ! @V 1
iundnlanunatiafsegunss msldnslulefndlunndnuasniigiiduiuunnsesilanueinig
Y19LAB99INAITANLTB AN Lactobacilli way Bifidobacteria (Borriello, Hammes, Holzapfel,
Marteau, Schrezenmeir, Vaara, 2003) weog19tsAn1ululseinalubaumnisiga1uintia
Lactobacillus endocarditis lugUae9ilé5u L. rhamnosus Wuszeziaanuiu (Salminen, Tynkkynen,
Rautelin, Saxelin, Vaara, Ruutu, 2002) wazn1sldlustulefind Lactobacilli \uu3unamnnlugUae
Aa ay o ' S, & . L=
ilgfiAuiuunnsemIeilsAnIeTEuUTUILSe 81aLluaigues Lactobacillus bacteremia 98133
Lifloniswseiineinisedneiuioniafivinie (septic shock-like symptom) 16 waziisnaaruin

nuins@iin Lactobacillus bacteremia 37174 180 s1¢luszeziIan 30 U (Borriello, Hammes,

Holzapfel, Marteau, Schrezenmeir, Vaara, 2003)

BIANITOMNTNAZELANSFOIENT (USFDA) lauseniedn Lactobacilli wae Bifidobacteria

[
1A

a"fmLﬁuiwsluaﬂﬁﬁﬁﬁamﬂumﬂsﬂuwwﬁlﬁastJaamﬁ&J wardadu Generally Recognized as
Safe (GRAS) :nmdngusing q dreduiliasulsinnsldnsluledndlunuiifiaunmaiiniudasnde
wiluusyaraaslifsaussinseSuftedesiunnfemsdinde  Sniansimuilnslulefndans
fiuslminsliiunsnsaaeuismulasndsegadunaneuiithazoondnainified g (Boyle,

Robin-Browne, Tang, 2006)

d3U (Conclusion)




aa o

Faadnlunsiestuuazsnwlsalutesiin dejathilufinsmidagdunidiofoeyluusiu

(%
Y

ATIUAUNTE LLm’LummmmNumLLmumwwaumaﬂivﬂaUMmamqéum%’é fuseleviuay

o w

AeliAnlsn dadunsfingdunideantluiomnenalaleifgniosiian iesanmevdaziinishu

ndureagduviddinvasetizludesunn fseradullisiefivsslonisesnsnenienelhanlsnf

Y

<

¢ fafunisinwaunavesgdunidlasduaiunisiadguesgdunididulsslovd luvnsgivin

9

Qaum%ﬁﬁaiﬁtﬁmiiﬂﬁaLﬂuLLuamﬂﬁmau% nstdinslulefndiduisnldlunisinwaunaves
QPUVISNTUTEAE M uarazdualiiAnguamdeanuayssneiald

'
Y v o

oglsinnaluguaefifigfiduiusi ldfunsugnaieetoay nieflsansssuuiidudou as

[

I@funisasalsedlumneuuagseninanisidlnslulefndegesesinse T uananiinslulofnduns

wiln 19U Bifidobacteria wa Lactobacilli wuindlanuduiusivseslsaflundnuaveglussezanay

(%
[ RY) 1

fatuoaliienslflugifitundsnann msnmauazsnulsailunlasiiuaumdnounazlfinslulefind

(%

Fnhanfuidnsivasnde Snvawdndneilnslulofndfazthunlitesiuitunliasdinaidu

dulsenau

wanandnslalnslulefndlumeiunnssudlinisnwiideludunnin wan1s3dediulug

wunsldlnslulefndiioangdunsdnnelminlsalutesUinlasgeliussdnsam ualdnalusses

[V

fu satuRedinnusndudeanisidinslulefndedsaiiosazatinaue Isaluresndindulsand
awnarateladeuazszeziiatdilulsauiu nsAnwddenavesnisidlnslulefndlunisan

qﬁ’amim‘kﬂiusﬁaamﬂiﬂamﬁammmzﬁsﬁaaﬁ’ﬁm‘iﬂﬁﬁmiﬁﬂmlﬁmﬂﬁﬂ aNMagURUUNANANYDS

vV

Tnsludnanldsuingsanedsliideaguiidaau Tnsnsdnuisedningazdunsliinsluledind

q

v '
Y LY A IS

sULUUAe 9 wuutaneilasiinisdudaduidegeludesdinlaense diunanieszuulagnis
Suusgmulnsluledndlusuuuuildladudaiuideeluresinlaenseludain1sdnuliundnds

fosin1sAnwnwudasall
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Abstract

Study on antioxidant activity and Total phenolic compound of Phoenix dactylifera Linn,
extracted with ethanol and water. The results showed that grain Phoenix dactylifera Linn
extract with ethanol (P-PhD-EtOH) contain highest total phenolic content as 3,106.20+32.42
mg GEA/mL. Pulp phoenix dactylifera Linn extract with ethanol (M-PhD-EtOH) contain highest
total flavonoid compound as 12,944.00+239.09 mg QE/ml. Test for free radical scavenging
activity by DPPH assay showed highest level in pulp Phoenix dactylifera Linn extract with
ethanol (M-PhD-EtOH) with free radical scavenging activity (SC50 = 0.09+0.10 mg/ml) which is
more than 2 times of standard ascorbic acid (Vitamin C) solution (SC50 = 0.60 + 0.14 mg/ml)
with statistics significant of (p < 0.05). From This study we can conclude that Phoenix
dactylifera Linn had potential to develop into a natural product and add value to grain

extraction.

Keywords : Antioxidant activity, Total Phenolic, Total flavonoid, Phoenix dactylifera Linn
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ABSTRACT

The main objective of this research was to study the prevalence and the relationship of
pityriasis rosea as classified by age, gender, month, season, hospital department that patients
were treated, and length of time that rash disappeared. From literature reviews, survey

research on pityriasis rosea in Thailand has not been found yet.

As a retrospective study, this research studied outpatients with pityriasis rosea in a
private hospital, by collecting data during 3-year period from year 2016-2018. Pityriasis rosea
or PR is a disease in which the patient has a rash look like rose shape on the skin. The primary
plaque of PR, or herald patch is seen in 50%-90% of cases. It is normally well demarcated; 2-
4 cm in diameter; round or oval; salmon colored, erythematous, or hyperpigmented. In
individual with dark skin demonstrates a fine collarette of scale just inside the periphery of
the plague. The primary plaque is usually located on the trunk in areas covered by clothes.
The primary and secondary plaque may appear at the same time. The secondary plaque
usually looks similar the primary plaque in all respects but different in a smaller size. The
symmetric eruption is localized mainly to skin cleavage line, looks like a Christmas tree with

equal distribution of two sides of the body.

From this research, it was found that 400 patients were diagnosed with pityriasis rosea.
Most patients were female (69%) and male (31%). The ratio of female/male was 2.2:1. The
prevalence of pityriasis rosea in each year of the 3-year period was 25, 23 and 19 person per
100,000 people, respectively. Most patients were in the range of 26 - 30 years (33.9%),
followed by the range of 31 - 35 years (27.3%), and the range of 21 - 25 years (24.5%). The
highest number of patients were in January (12%), followed by June (10.75%). The most
season that patients admitted is rainy (36.8%), followed by winter (33.5%) and summer
(27.3%). Dermatology center (91%) was the department that most of patients were treated.

Most patients showed the rash disappeared after 1 weeks of treatment (65.5%).

Keywords : Pityriasis rosea, Prevalence, Season
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The Effectiveness of Momordica charantia capsules on the reduction of
fasting blood sugar in patients with Diabetes Mellitus that decrease the
fasting blood sugar of Diabetes Mellitus patients at Bangphai Hospital,

Bangkok
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ABSTRACT

This research aims to study the effectiveness of Momordica charantia capsules that
decrease the fasting blood sugar of diabetes patients. This research collected the data from a
group of samples which comprises of male and female age between 40 and 75 with diabetes
mellitus. The participant has been undergoing medical treatment at Bangphai Hospital in
Bangkok between 1 May 2017 and 31 July 2017. The baseline of research, the participant were
asked to measure the vital signs, laboratory evaluation, including Fasting blood sugar(FBS),
Alanine aminotransferase(ALT), Creatinine(Cr) and HemoglobinAlc(HbAlc). Moreover, they
were informed about diabetes. After that, they received the 1,000 mg. M. charantia capsules.
They have to take the M. charantia after breakfast every day twelve weeks consecutively.
After that, the measurement of vital signs and laboratory evaluation were conducted to follow
up the results in the 4, 8 and 12 weeks. This research analyzes the data by using descriptive
statistics by at the frequencies, percentage, mean and standard deviation. The measurement
of FBS and HbAlc were compared by utilizing Independent t-test and Paired t-test by setting
the level of significance at the 0.05. Result found that age of the participant is between
53.5+4.3 years old, who are housewives or house husband and do not smoke. The fasting
blood sugar after the follow up at 4 weeks (133.00+2.20 mg/dL, decrease 1.3%), 8 weeks
(130.30+1.05 mg/dL, decrease 3.2%) and 12 weeks (128.40+1.45 mg/dL, decrease 4.7%)
decrease significantly compare with baseline (134.67+2.61 mg/dL). The mean differences of
fasting blood sugar in the follow up period at 4, 8 and 12 weeks were 1.667, 4.333 and 6.267
mg/dL, respectively. The HbAlc after the follow up at 4 weeks (7.04+0.38%, increase 0.1%), 8
weeks (7.04+0.20%, increase 0.1%) and 12 weeks (7.06+£0.79%, increase 0.4%) not difference
compare with baseline (7.03+0.18%). Accordingly, M. charantia is another effective choice for
diabetes medication because it can lower blood sugar level. As the mechanism of action of
M. charantia is varied, this could be a pro of M. charantia which differ from the existing
medicine.
Keywords: Momordica charantia, fasting blood sugar level, HbAlc level, Type 2 Diabetes
mellitus
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ABSTRACT

This research aims to study the effectiveness of soy milk drinking and the hormone
depletion of Thai women who held the Universal coverage scheme at Bangphai Hospital,
Bangkok. The research collected the data from women aged above 45 years old. They have
to be in the menopause stage form more than one year when they received the treatment at
Bangphai Hospital, Bangkok, between 1 November 2016 and 31 January 2017. The participants
were asked to drink 250 mU/bottle soy milk. After that, evaluates the Post-Menopausal
Symptoms of the participants by utilizing the Blatt Kupperman Index both before the
commencement and during the research at the 4, 8 and 12 weeks, respectively. The data
analyzes were conducted by utilizing descriptive statistics methods. It analyzes frequencies,
percentage, mean and standard deviation. The severity of menopause women was compared

by Paired T-test by setting the level of significance at 0.05.

The research found that the participants aging between 62.44+7.54 years old, own a
business, and has no underlying disease. The mean of post-menopause symptoms after the
follow up at 4 weeks (8.27+2.63, decrease 16.2%) 8 weeks (7.00+2.33, decrease 29.1%) and
12 weeks (6.13+2.61, decrease 37.9%) decrease statistically significantly compare with baseline
(9.87+3.29). The mean differences of post-menopause symptoms were 1.60, 2.87 and 3.73
respectively. Accordingly, soy milk has effectiveness to decrease severity of menopause
symptoms. This is another way to heal menopause women who do not want to use hormone

replacement.

Keywords: Post-menopausal symptoms, Soy milk, Menopause
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ABSTRACT

Diabetes mellitus is a major public health problem and increases epidemic proportions
globally. The goals of managing diabetes are to keep blood sugar levels as near to normal as
possible. Prediabetes means that blood sugar level is higher than normal but not yet high
enough to be type 2 diabetes. Without lifestyle changes, people with prediabetes are very
likely to progress to type 2 diabetes. Currently there are many studies of Momordica Charantia
with hypoglycemic effects properties. However, clinical trial data with human subjects are
limited. The objective of the study was to inspect postprandial hypoglycemic effects of
Momordica Charantia capsules in prediabetes compared with placebo. This research is
experimental randomized controlled clinical trials. 36 prediabetes (FBS 100-125 mg/dl) were
divided randomly into two groups. 18 subjects in treatment group recieved 2,000 mg of
Momordica Charantia capsules single dose, and another 18 subjects in control group received
placebo. The measurement of capillary blood sugar levels was taken at 0, 15, 30, 60, and 120
minutes after drinking 75 grams of glucose solution. It was found that blood sugar in the
treatment group was lower than control group at 0 minutes after drinking 75 grams of glucose
solution (99.78 + 13.13 and 109 + 15.56 mg/dl) but the data was not statistically significant at
0.05 level (p-value = 0.1). At 15, 30, 60, and 120 minutes are not different. The treatment
group has higher Area under the curve (AUC) of blood sugar than control group (15,550.13 mg
min/d1 and 15,494.48 mg min/d|, p-value = 0.8). No subjects encounter adverse consequence
during the study. In Conclusion, single dose of Momordica Charantia capsules has no

postprandial hypoglycemic effects in prediabetes.

Keywords : Momordica Charantia/Diabetes Mellitus/Prediabetes/Hypoglycemic Effects
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73



1NAN599 1 wudrenelaeafsveinguiieganiulsenugasniienyteuniingui

SuusemusaUgauesyAun waldlauandsiusgaldeddgymeatin Aanusulainuasinasnuii

Maeanquilaeglunaeitung Anadeuvdn Auadediuas Anafedviiinaniy wasAadesedu

[ v oA

naludenndienemnsegiatos 8 dalus (FBS) dAlalseiumslugfsulsemuegmasniien

104.28 + 3.72 fadinsu/wndansuazlundudnsuusemuuaUgauzsedunilan 104.67 + 4.13

Y
Uaansu/\Tans

i Aa s Y ' { o ¥ ° ] 1 1
W']i']\iﬁ 2. Nﬁﬂ’li')l;ﬂi’]gﬂﬁll@y]aﬂ'llﬂaﬂigﬂﬂu'l@'lacl,ulaﬂﬂﬂnluﬂ@'lﬂJﬂQjJT]ﬂa@\‘lcl,uLlﬁag%ﬂ\?na'l

sesuthanaluden ( mg/dl ) Mean * SD
a1 (un) LLﬂU?&ﬁﬁJZizﬁuﬂ g19a8n p-value
(n=18) (n=18)
W99 0 99.78 + 13.13 109.44 + 23.43 0.1
199 15 1275 + 149 126.33 + 14.94 0.27
Wil 30 145.67 + 26.82 144.39 + 20.16 0.46
Wil 60 139.78 + 27.33 139.11 + 28.17 0.35
Wfifl 120 110.72 + 2452 109 + 15.56 0.46

1NA5N9N 2 wudmdesuusenuasazatenglag 75 ndu luuiin 0 Anafevessziu

'
1o 1 1

%}I ! dIQJ dgj = d'v
‘Ll’]G]’]aSU’ENﬂ’sjll‘Vl(ﬂa’eN‘Vlﬁ‘U‘Ui%ﬂ?ﬂLLﬂU‘gﬁN%i%%Uﬂuﬂ’M’]ﬂ’]’m’sjllﬂ'JUfjﬁJVIiU‘UﬁBVH‘L!SJ’WIﬁ@ﬂ (99.78

[y

+ 13.13 4az109 + 15.56 mg/dl auddu) wiliifvedfaymnsad p-value = 0.1 ndsNTudiaa

15 30 60 way 120 w19 AlLadevesszAvIAIaluGenvaINduNTUUsEIULAYgaNE SETUNTAN

InalAgaiungunsuuseniuemasn

A1519% 3. NANISIATIZNHATIUNUNLANI N Area Under the Curve (AUC) 9895¢0U19a

Tudan@amian? 0 i 120 Wi

AUC (mg min/dL) t df p-value
ﬂEjNLLﬂU?Qﬁ@J%i%%Uﬂ
(n=18) 15,550.13 0.25 34 0.8
QGHERGRN
(n=18) 15,494.48

74




NHITWN 3 NUINANUN AN INVDITEAULIANALULADARILALIATN 0 D989 120 WINIVD

a

granainsnaunsuussnuualyaue srunianafeseauiinageninoaadasnguilasuevasn

\Wisaldntios (15,550.13 mg min/d1 uay 15,494.48 mg min/dl mua1u) welifideddgniseda
(p=0.8)
160 75 | 14567 13978

a 140 109.44 " o 110.72

€ 120 12633 4 . —o—upilia

= 100 — : 1391 W i

& 80 93.78 132N

aqé 60

;g 40 UARN

220

0
U0 WIAN 15 WIAN 30 WI9AN 60 WA 120

amil 1 Anadessduihnaludenduunaunguneasduusiasasam

0l 1 wuhdiadessduthmaludesiilunguiifulssmusadgansssiunuasngu
SulssmugmannazAey 1 getu aulisrdugeaniina 30 uidueatu (145,67 + 26.82 me/dl
w8z 144.39 + 20.16me/dl muddiv) ndwntures q anasllaufenai 120 il (11072 +
24.52 1az109 + 15.56 mg/dl auaav)

foyaiiluresnguoraadasii 2 nquiidlndifestu uenandoyaialudetnafuudanma

Aidelasinismuaudadedu q Nenadmansenudenanisidedlafniononanadnsvisaengunlid

va o

lsauseddiaiense wu ludusedadu la waslnsesaniaund lildlinsiwdsuudasguuuunsld

o v A o A

PindsedrTu (Msfudsemuemsvseniseanindinie) lilanganid divssiniou viesgly
seninnsaenssa/uayns vseiadldeesiuuiionudnia llasuuseniuemsendndneiemis

@Suyindunenvdwnaseszauiiaaludeanowdnsiunsidenigly 8 ey dsduaindeya

a o

fuguimuaisaguliinguananaiasisaesnguiianvauglaevaluadendeiu laudanuuansneiu

1 I

a9 Tud Ay n19ada Fainaniszuun1sduia

=

Jearursatinaniaainnis@nyidelungu

9

5 a

g1anadiasne 2 nquneuiisuiulaleglifidadenugrudulaunsuniu

oY

1NNSUSULTEUAISEAULINNA I ULEBANUITIUNIAIT 0 UITl ALRAEVBISEAULINNAYDY

be

nauMAaBsiUUsEIULAUYaNE ST TUNAINIINaNAUALTISUUSEIUMaBN (99.78 + 13.13 WAz
109 + 15.56 mg/dl) wdnilunand 15 30 60 uay 120 wnil Anadevessyiuimaluidenves
nauiilé¥uuntgauzsziiun Searganinguemasnyniananfisndniesudlifteddgymnieada
nausegeiaun(dosay 100) liwuiionistadeda 4 arnnsdhsaninimeaedlasdang
omssoiilemdnihnmeasiuda 2 dalug

75




asulainnssuusemunagauesyunysunm 2,000 fadnsuiissrsasedlilineansenu

vl ]

wenaludeanddoa mslungusnin1izneuwuImviny

Y

YDLEUDLUY

[ % 1 [
Va v A Y v

lun1sfinwiaselliifeideiauanusiiioliniifeasoluiuss@nsanAd el AdsLiy
Junuetaadnsluisazngulviuintuioananuuand19veAIfiIkysNo1ainansenuianI1 s3I
waztila LUt InURANATENINquUATALUIY Asin sageuAuInIaludenlaeldis
N Y A ° N LA ) i o ya 1§ v
wnsgulaszidendndudeasunuIINIzdenUatetiaieauwiugT whvinlvlialganelu
X a a a & = = Y a a & =~
N13MARBIEITY 91N TUNUSINAYYauzssAunldlun s liUTunaninanniy Heay
aunsnanssRulInaluiennenaasuUsemuasazatenglaal lneusunanlddeslinelviin
JuUMT1813 oL UNEADINN1Y WAYARININITNARDILUVENIUIUTU (Long-Term 4 §Ua1vivuly)
dmsuunndvselsmeruianlinisguagniinngidgauiniuegiewieilioinsiiussegiainngs
NAADY 819EWALAAUTIUTEANTAINTBINTTTNBININTU TINTRENLNTORAAINNAT19LABIINNNS
neaedldfungu vieanvinmanaaedluiiduumnuselnindslieeldsuensnvunneunse
n1snaasslaglduavgangsziunsiudvenfulsemuanlugdislsauimnueiinn 2 Nlud
AMEWNINgauBu 9 Weaulasndevethe uidesdnnulasyseiliunaat1elnadaieUeeiud
TiAanatrnfssidudunse wieanalinsfinuiuszdnsuaveswauyaus ssiunluwidu o $9uae
wu Usednsnnlunisnisanseduraiaameseauaslninfwelsnludu nisaneyyadasslusime

Wudu

LONE1591999

'
o

Tryen quedla. (2551). wavevlusunsuasasuusiglaluniseenniainmeneszavimaludenves
gsduurmaniaidng 2. nerlinusnerunamansumdadio a1v3vinisneanar v,

v

UMYl 1Wesluy,

NFURAILIN SIS UNUINELAENITUNNENIUTONNTENTNATITUAT. (2556). FUNINALSUAUTI.

NN DS UNTENNSAEUILIR.

a o ) a a LY L3 ! a a LY ] L% fa [ %
Aane Toeas, afun naun a eesen, IWasni 331y wass vty WeWwildvg. (2556). Uade

wengAnssunisldevesiUisiumvmuiian 2. 295975weIvI8AIa93, 31(3), 67-75.

76




YUINTUG YUY, 87 iNAdUUS, ansna gauiiugsn, anasal wadey, . . a@un3n CoP 39e.

(2554). ton@15syuvUINURUR AQULUNNEAIANTASTITNIVIA 4N INIFEUTAF. NTUNNL:

15aNgIUAAS Y.

W fislgnesnn. (2547). ANFiTeRUIMIINATUANYTal (RUNASI 3). NTamne: Ineiai.

U a [

USRS wedigassas. (2546). ayulwsthialsmumam. nsanne: gilad.

fadinn wan. (2551). msleivayulnsvesaglsaumamulusivansyernrsd enneensny 39uin

UATWILN. TITINUNTTINE. mﬁﬁw’d’]ﬁ&%ﬂﬂ%ﬂ, \Wealul.

e AR, (2545). 13RIV home monitoring VBIRUIBLUIMINL. NI5PUATHHIFISUINII.

'
v oa Y

Ny giaiudiadu.
ASANTY YUUIA. (2526). 15AUIMIUUAENITING). NTUNNY: WVinYNSRa.
giiu A3SW M. (2548). [5ALUIMIIL. NFTANNA: (TOULMINITRIA.

American Diabetes Association (ADA). (2016). Diagnosis and classification of diabetes mellitus.

Diabetes Care, 39(1), S13-522.

American Diabetes Association (ADA). (2016). Standards of medical care in diabetes-2016.
Diabetes Care, 39(1), S4-S5.

Bunyamahotama S. (2004). Acute hypoglycemic effects of Momordica charantia freezed
dried power in impair glucose tolerance cases (IGT). Bangkok: Silpakon

University.

Baldwa, V. S., Bhandau, C. M., & Pangaria, A. (1977). Clinical Trial in Patients with Diabetes
Mellitus of an Insulin-like Compound obtained from a Plant Source. Upsala Journal

of Medicine, 82(1), 39-41.

Fuangchan, A., Sonthisombat, P., Seubnukamn, T., Chanouan, R, . . . Sirigulsatien, V. (2011).
Hyposglycemic Effect of Bitter Melon Compared with Metformin in Newly
Diagnosed Type 2 Diabetes Patients. Journal of Ethnopharmacology. 134(2), 122-126.

Joseph, B., & Jini D. (2013). Antidiabetic Effects of Momordica Charantia (bitter melon) and
Its Medicinal Potency. Asian Pac J Trop Dis, 3(2), 93-102.

7




Khanna, P., Jain, S. C,, Panagariya, A., &Dixit, V. P. (1981). Hypoglycemic activity of
polypeptide-P from a plant source. Journal of National Products, 44(6), 648-655.

Kedar, P., & Chakrabarti, C. H. (1982). Effects of bittergourd (momordica charantia) seed and
glibenclamide in streptozotocin induced diabetes mellitus. Indian J Exp Biol, 20(3),

232-235.

Leatherdale, B. A, Panesar, R. K, Singh, G., Atkins, T. W., . .. Bignell, A. H. (1981).
Improvement in Glucose Tolerance due to Momordica Charantia (karela). Br Med J

(Clin Res Ed), 282(6279), 1823-1824.

Lim, S. T., Jimeno, C. A.,, Razon-Gonzales, E. B., & Velasquez, M. E. N. (2010). The MOCHA DM
study: The effect of momordica charantia tablets on glucose and insulin levels during
the postprandial state among Patients with Type 2 Diabetes Mellitus. Philippine
Journal of Internal Medlicine, 48(2), 19-25.

Rahman, I. U., Malik, S.A., Bashir, M., Khan, R., & Igbal, M. (2009). Serum Sialic Acid Changes in
Non-Insulin-Dependent Diabetes Mellitus (NIDDM) Patients Following Bitter Melon
(momordica charantia) and Rosiglitazone (Avandia) Treatment. Phytomediicine, 16(5),

401-405.

Rao, B. K., Kesavulu, M. M., & Apparao, C. (2001). Antihyperglycemic Effect of Momordica
Cymbalaria in Alloxan Diabetic Rats. J Ethanopharmacol, 78(1), 67-71.

Tongia, A., Tongia, S. K., & Dave, M. (2004). Phytochemical determination and extraction of
momordica charantia fruit and its hypoglycemic potentiation of oral hypoglycemic

drugs in Diabetes Mellitus (NIDDM). Indian J Physiol Pharmacol, 48(2), 241-244.

Waheed, A., Miana, G. A., Sharafatullah, T., & Ahmad, S. I. (2008). Clinical investigation of
hyposglycemic effect of unripe fruit on momordica charantia in type-2 (NIDDM)

diabetes mellitus. Pakistan Journal of Pharmacology, 25(1), 7-12.

Zhang, P., Zhang, X., Brown, J., Vistisen, D., ... Nichols, G. (2010). Global Healthcare
Expenditure on Diabetes for 2010 and 2030. Diabetes Research and Clinical Practice,

87(3), 293-301.

78



https://www.ncbi.nlm.nih.gov/pubmed/?term=Khanna%20P%5BAuthor%5D&cauthor=true&cauthor_uid=7334382
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jain%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=7334382
https://www.ncbi.nlm.nih.gov/pubmed/?term=Panagariya%20A%5BAuthor%5D&cauthor=true&cauthor_uid=7334382
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dixit%20VP%5BAuthor%5D&cauthor=true&cauthor_uid=7334382
https://www.sciencedirect.com/science/article/pii/S0168822710000495
https://www.sciencedirect.com/science/article/pii/S0168822710000495

nseneUSunaedluuealasuideunlundasaladun S hideus

A Study on Estrogen Level in Cow’s Milk Products
Fu3n Fulbidivihadde, stusdnd anseqne
Janjera Junpitakchai, Pansak Sukraroek
aiyInenmsvrasTouaduyaunin Inendensunddysanms uvingndogsiatiudib
Program in Anti-aging and Regernerative Medicine
College of Integrative Medicine Durakitbandit University

Email : junji.jj.junji@email.com

undade

UnANININTSEes mMsAnwUsnuesbdluwealasauiideunlundn faladuatideudy

[

Tnouszabeiitouanddiiuisuselotuasinvuessbdluwmealnsauiidswbsdhdranie Filuanne
yosmsviealasiau uazmildiuealasaulutiinugauiuly sudhdosnsinausfanivaues
nsidaneldiuiealanaulusiinannifuluanmsuilaanandastunhidesiufinasluzuuuy
goamnssy SldswalindofaldundiFasuiviinaealasiauievuadgesuentdimansenlde
aunnld nddedennauiddesfuuunmnaiiinsfnululssifuresuiinaealasiouiinulu

wiraudndey
AEATY : AlATIAY, Wl
Abstract

This review article aims to clarify advantages and disadvantages of estrogen to human
body in term of inadequate amounts of estrogen and elevated amounts of estrogen. Besides,
this article presents reasons why human body receives high amounts of estrogen from
consuming industrial drinking milk product. The references have been compiled from

international research papers focusing on estrogen amounts in cow milk product.

Keyword : estrogen ,cow milk
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Abstract

This review article aims to discuss roles, duties and significance of Coenzyme Q10
towards body and effects of Coenzyme Q10 to illness relief and treatment. The literature
review was conducted with Thailand and international research papers relevant to
Coenzyme Q10. Subsequently, it was connected to suggest possibility to apply Coenzyme
Q10 as a part of alleviation and treatment for chronic patients in Thailand, especially

patients with cardiovascular diseases.
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Abstract

The objective of this study were to study the Attitude on sunscreen product of Male
golf athlete classified by personal factors. The sample was male golf athlete totaled 100. The
simple sampling was used and the questionnaire.

This study found that Attitude of male golfer on sunscreen for overall was at high
level. Data analysis Attitude on sunscreen product of Male golf athlete found male golf
athlete total 100 persons was low level, knowledge was medium level and affective was

high level.

Keywords : Keywords : Attitude, sunscreen products
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Abstract

The objectives of this research are to study attitudes about consumption of Superoxide
dismutase supplementary food products. The sample group is 150 people aged between 30-

40 years in Bangkok. Data is a questionnaire and the statistics used in data analysis are
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frequency, mean, standard deviation. Give away online questionnaires by online food
supplement distributors selling many brands.

The research found that the average score of consumption behaviors of superoxide
dehydrated food supplements is at a low level. The average score of knowledge on the
consumption of superoxide supplements is low. The average score of emotions and feelings
in the consumption of Super Oxide Distillery supplements is at a high level. And the average
score of attitudes in the consumption of superoxide dietary supplements has a moderate

level of attitude

Keywords : attitude, dietary supplement products, Superoxide distribute
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Abstract

Objective of this research was to study knowledge on food supplement law of research

and development staff in food supplement factory Bangkok metropolitan region and study
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differences in the level of knowledge on food supplement law classified by work experience,
degree, training course on food supplement law, self-learning on information about food
supplement law. The sample groups included 35 research and development staff in food
supplement factory Bangkok metropolitan region.The tools of this research were questionnaire
statistic used are independent samples (t-test) or one-way analysis of variance statistic for

data analysis.

The results of the study showed that research and development staff had knowledge
on food supplement law at low level and did not pass the criteria knowledge on food
supplement law. differences in work experience, degree, training course on food supplement
law, self-learning on information about food supplement law lead to difference in level of
knowledge on food supplement law at statistically significant 0.05.The results of this study
can be used as a guideline for relevant agencies to strengthen knowledge on food supplement

law for research and development staff in food supplement factory.

Keywords : Knowledge, Food Supplement Law, Research and Development Staff, Factory
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it uazemsuindulssammdsaniulsagat (Postherpetic neuralgia 3o PHN) Tnetfy
foyadoundinnnvssfouiiielsngainfinssunissnuilulssenuiaonsuuimis faudd we
2559-2561
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Wige Seuay 62 Udnsradrunavdadamaye Wiy 1.63:1 Anuynvedsagainlnafgaiuluusasy
flo 94, 92 uaz 90 fio 100,000 Au {Uedulvgjeglutieny 30-39 U Sevay 23.0 sesawniy

50-59 U Soway 19.7 dedulvgjeglutieigtosnit 60 U neuiiUisungn Ao WauuniIng way

Tuwsazgaiduughelnafgaiu ununigtiediSunssnyiuinan Ae weunimt gUlediulvgy
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fovay 92.3 fisvazafiiumenisly 21 gnnsiinenstindulszamvaanidulsagain
wiiiuSesay 1.6 waveyluyitengiesnii 60 U
“ﬁ@%ﬁﬂﬁﬁﬂ‘tﬁgaﬂLWﬂﬁ@ﬂﬂﬁ@ﬂﬁUﬁﬁﬂLLWV]ETa’mﬁQ Fitzpatrick’s Dermatology in General
Medicine, 8" Edition, N15AN®19049 Lesniak kars1gaudvielsagainaindrinszuiningves
Ussinalnglul w.e. 2554 (a.6. 2011) WugItudayansAnwdnsaunangnainayeilag

InapesiunenugUislsagainaindidnssuinine1vesuseinelnglud we. 2554 (A.A. 2011)

e

auﬂamﬁﬁﬂmL’%ENLﬁauuazqamaaamé’aaﬁ’uﬁﬁw Fitzpatrick Lm%’a;ﬂamﬁﬂmﬁawwmsﬂ,ai
A8nARBIUAI9T Fitzpatrick, N13ANY1909 Lesniak, N15ANYIV8Y Johnson kagsieaugUlslsa
gainandrinszuiningrvesUsemalnelul wa. 2554 (A.a. 2011) Wudgiuiuteyanisne
L%imé)mi'lmﬂﬁﬂa’]miﬂ’mLﬁUUS%ﬂ’MMé’Q‘\]’lﬂLﬁuiiﬂﬂa’?ﬂLLG]ﬂGi’]QﬁUG?’]i’] Fitzpatrick, N13@N¥1UD4

Johnson kagnNsANwIYed Kawai

Arddsy : lsngadn Anun o1n1sUandulszammandulsegadn

Y 9

Abstract

This retrospective study aimed to determine the prevalence and factors affected to
herpes zoster infection such as age, gender, month and season at the time of presentation
and study for hospital department, length of time taken for the rash to disappear and pain
persisting after the rash has healed (Postherpetic neuralgia or PHN). The retrospective datas
were collected from medical records of patients with herpes zoster infection in a private

hospital during 2016-2018.
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The study found that the total number of patients with herpes zoster infection was
1,619 over the 3-year period. Most patients were female (62.0 %) and the ratio of female to
male was 1.63:1. Each year, the prevalence of herpes zoster infection appeared to be similar
at 94, 92 and 90 per 100,000 people. Most of the patients (23.0 %) were between the age of
30 and 39 years, while 19.7% were between the age of 50 and 59 years. The highest number
of patients was in January and there were similar number of cases during difference seasons.
Dermatology center was where most of patients were treated. Most skin lesions (92.3 %)
disappeared after 21 days of treatment. The rate of patients with postherpetic neuralgia was
1.6 % and occurred in those under 60 years of age.

In this study, the gender factor has corresponded to the 8" edition of Fitzpatrick's
Dermatology in General Medicine, the study of Lesniak and the reports of herpes zoster
infection from the Bureau of Epidemiology in Thailand in 2011. The ratio of female to male
was similar to the reports of herpes zoster infection from the Bureau of Epidemiology in
Thailand in 2011. Month and season at the time of presentation has corresponded to
Fitzpatrick textbook. In contrast, the age factor has not corresponded to the Fitzpatrick
textbook, the study of Lesniak, the study of Johnson and the patient reports of herpes zoster
infection from the Bureau of Epidemiology in Thailand in 2011. The rate of patients with
postherpetic neuralgia has not corresponded to the Fitzpatrick textbook, the study of Johnson

and the study of Kawai
Keyword : Herpes zoster, Prevalence, Postherpetic neuralgia

unin

le¥ w.el. 2544 (A 2001) d1iinszurainet nsuauAtlsafrualidesenulsagaia
oghaunenis Seldnaunataevedsagainiuuliigduogadanulasmsnenuadigade
.. 2554 (A, 2011) T8ms1the 41.41 devszrnsuauay Fufnduandastievest we. 2550

=
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5199 v0lsAgATANIUIUNGIINT WA, 2554 (A.A. 2011) UagHITEOUINNIIULNILUNNTT
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lsAgadn (Herpes zoster %39 shingles) \AnannnsAnLte Varicella-Zoster Virus (VZV) &4
dudelsasuieafuiivinliiAnlseanla (Sampathkumar, 2009) Th¥a vzv lumuduuszamuas
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fuhednlngjeglutiieny 30-39 U sesasuidu 50-59 U dslslaenndaiuse Fitzpatrick,
Lesniak et al., Johnson et al. hags1eugUielsagadint w.e. 2554 (A.f. 2011) (37 A3y, 2554)
ﬂWiﬁﬂmﬁwudauimjagﬂuﬁwmqﬁaaﬂdw 60 Vasliannndesiumsn Fitzpatrick (Goldsmith,
2012) Feyadaulngfliaenndestunisinwiaaientanduldifosndoyannnisfne el
nnlsameriatenvy denguaudinlngfiunsunisinusinduauieiauitinawosuas feanns

AanuaraInluni1sinyl diudasengdiulng indeaeny uarinenu Mlviinatuinwenagsely
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Wigeengtedlusnwiiulsmeuiadgunnnd

Atredulngjeglurdiegiosndn 60 U $1uiu 422, 410 waz 412 au Anluseuas 78.3,

75.9 WAy 76.3 ANUa16AU dauéﬂaaﬁﬁﬁmmaﬁum 60 Uy U #9071 117, 130 way 128 AU A

9

Wudawar 21.7, 24.1 4a23.7 AUaeU (Wanm15190 1hazlaeninig 4)

(% '

#1351 Fitzpatrick (Goldsmith, 2012) sz yl¥d1 lsagadainvuiluszes 4 naonvied @

aonngesiuMsAnwmasslinugtielsagainnaennst wisieaugtielsagainlul w.e. 2552
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M13197 1 wananeaziduagUislsagain

U 2559 U 2560 U 2561 59 3 U
P Seway WU Sewar 91U SPEAr WU S0Pay

uge(ay) 539 540 540 1,619

N 320 59.4 338 62.6 346 64.1 1004 62.0
%18 219 40.6 202 37.4 194 35.9 615 38.0
IRTIAIUNY L8 1.46:1 1.67:1 1.78:1 1.63:1
ﬁquauéﬂwﬁwm 572,663 585,264 596,004

ANNYN(ABUAUAL) 94 92 90

918 09 U 1 0.2 2 0.4 3 0.6 6 0.4
91y 10-19 U 13 2.4 14 2.6 10 1.9 37 2.3
91y 20-29 U 86 16.0 74 13.7 68 12.6 228 14.1
918 30-39 U 125 232 122 226 125 23.1 372 23.0
91y 40-49 U 101 18.7 91 16.8 89 16.5 281 173
914 50-59 U 96 17.8 107 19.8 117 21.6 320 19.7
918 60-69 U 55 10.2 76 14.1 66 12.2 197 12.2
919 70-79 U 39 7.2 34 6.3 42 7.8 115 7.1
918 =80 U 23 4.3 20 3.7 20 3.7 63 3.9
918 <60 U 422 783 410 75.9 412 763 1,244 76.8
918 >60 U 117 21.7 130 24.1 128 237 375 232
LADUNNTIAL 63 11.7 58 10.7 a1 7.6 162 10.0
WARUNUNINUS 36 6.7 35 6.5 43 8.0 114 7.1
Whouiiua 38 7.1 47 8.7 29 5.4 114 7.1
R IEGEAT! 46 8.5 52 9.6 44 8.1 142 8.8
WhaungenIAL 39 7.2 40 7.4 a7 8.7 126 7.8
Wauliguiey 43 8.0 48 8.9 49 9.1 140 8.6
WBauNINgIAY 39 7.2 48 8.9 49 9.1 136 8.4
oA a7 8.7 a7 8.7 a7 8.7 141 8.7
Wouiugey 48 8.9 42 7.8 46 8.5 136 8.4
\hounaAy 50 9.3 47 8.7 49 9.1 146 9.0
Woung ANy 53 9.8 a1 7.6 46 8.5 140 8.6
PousUIAL 37 6.9 35 6.5 50 9.2 122 7.5
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U 2559 U 2560 U 2561 59 3 U
P Sewaz P Sewaz P Sewar WU Sewaw
g9 iou 123 30.7 139 34.3 120 30.1 382 31.70
feu 227 34.0 232 34.4 240 36.1 699 34.80
AU 189 353 169 313 180 338 538 33.50
WHUNRIN 424 78.7 432 80.0 431 79.8 1,287 79.49
WHUNBIYINTTH 91 16.9 75 13.9 73 135 239 14.76
WNUARY 6 1.1 13 2.4 20 37 39 2.40
LLN‘LJﬂT{] A8 ﬁ]yjﬂ 9 1.6 6 1.1 7 1.3 22 1.36
WHUNLAN 2 0.4 5 0.9 2 0.4 9 0.56
LLNUﬂﬂi%ﬂﬂLLa%‘ﬁa 2 0.4 4 0.7 3 0.5 9 0.56
WHUNARABNTIN 2 0.4 3 0.6 1 0.2 6 0.37
WHUNGAUTIY 0 0.0 2 0.4 2 0.4 4 0.25
WHUNHTUA 3 0.5 0 0.0 0 0.0 3 0.19
WAUNTAALIY 0 0.0 0 0.0 1 0.2 1 0.06
izammﬁﬁuma
Tu 1-21 Ju 493 91.4 499 92.4 503 932 1,945 92.3
Tu 22 Ju-1 1hou 12 2.2 18 33 12 2.2 42 2.6
Tu 1-2 1ou 16 3.0 14 2.6 14 2.6 a4 2.7
Tu 2-3 10U 7 1.3 4 0.7 1 0.2 12 0.7
Tu 3-4 10w 7 1.3 2 0.4 4 0.7 13 0.8
Tu 4-6 10U 2 0.4 0 0.0 2 0.4 4 0.3
Tu >6 1ou 2 0.4 3 0.6 4 0.7 9 0.6
uugUe PHN 11 2.0 5 0.9 10 1.9 26 1.6
(Aw)
918 <60 U 6 1.1 4 0.7 8 1.5 18 1.1
918 60 U 5 0.9 1 0.2 2 0.4 8 0.5

(.7, 2007) (A3UE1 Wadwug, 2552) lananlidn nugdheduiugaaluouliguisy seswmeiiou
nouA1AY waziieudunau sgauthelsagainlutl w.e. 2554 (a.A. 2009) (437 A, 2554) Wy

1 wugUlegegeluifowdamey GeldaenadesiunisfinwiasadimugUlsgealuiouunsiay

Aoy a

woundguielsagainuiniian Ae euuns1Al 31UIU 63 U 58 AU LazlAousuIAY
$1uru 50 AU auddu 59 3 U Admudaeanniigalufounnsiny (n1wdl 5) f197 Fitzpatrick
(Goldsmith, 2012) szylidn Iﬁﬂgﬁ?@LﬁmﬁuLﬂuizaz 9 naemal Ssaenndesiunsinadsiiiny
ftronaenial) uiseaugtaelsagatalud we. 2552 (a.e. 2009) lénanlii nuftheduugage

ludsuiiguneuy sesaspeungeaAuLazdey s1eaugUlelsagainlul wea. 2554 (a.A. 2011)
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(a2 Faed, 2550) Tl wutaogegeludioudameau Ssliaenndeafumsinuiadsiiinuging
geanluoulnIIAY

Fauetl wa. 2559-2561 (A.7.2016-2018) wugthegaaalunguuna, nauu wazggeu Andu
Jegay 35.3, 34.4 wag 36.1 mwd1au wudluwsazgeniadailnaifeaiuy Feaonndoatuis
Fitzpatrick (Goldsmith, 2012) I#deul 4 Tsngainlsifmnuynauggnia (15199 1wazamil 6)

uwunfigiasunfumsinwilsagaiaunndige fe waunionis $1u9u 424 (78.7%), 432
(80.0%) wag 431 (79.8%) AU ALY iaaaamﬁmmuﬂmqiﬂiiuﬁ"ﬂﬂ 41U 91 (16.9%), 75
(13.9%) waz73 (13.5%) AU MAAIU (5197 1)

Tugaa 7 i’ummmﬁuiwzﬁﬁﬁjmﬁﬂ P93uil 7-21 sjmfwma%ﬁmiamL%@Lwﬂﬁﬁﬂ%’uam i
Tszaznanfiiumesuntuduvedlsagainaufanismevesunannasiin fo 21 Yu wut daued
W.A. 2559-2561 (A.7.2016-2018) Wuﬁﬂaaﬁﬁiz shanfinumely 21 Yu S$uau 493 (91.4%), 499
(92.4%) uaz 503 (93.2%) AU ANdU SudufUaslsagainiosar 92.3 fidumenisly 21 fu
(5197 TuaznInd 7)

;:Jﬂwﬁ'ﬁmmsmmLé’uﬂizmwéﬁmﬂLfluiiﬂga’im (postherpetic neuralgia %50 PHN) @
fefissdonsunudifiuasmeududussezinanminndt 90 Yu Swauiavan 26 au Snsnaiie
a1nsUandulszamuasandulsagain 50 3 U wiiuiesas 1.6 8ns1n1sinlagsIuweeInis
Uandutszammdsandulsagadn luss Fitzpatrick wiriufesas 8-15 wdeniunisfinwives
Johnson et al. (2015) wifuSesas 7.4 LarnsANYIYEY Kawai et al. (2014) winfu¥esas 5-30 9
figeniinmsinuedsifinusannmaineimtindulssammdndulsngain whiuiosas 1.6

(15199 1 WAz INT 8)
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Abstract

Lack of sleep and insomnia is a common condition and leads to health problem and

the cause of a doctor’s visit. Presently, essential oil is used as an assistant to make people
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fall asleep easier. Essential oil therapy is considered as alternative medicine that has gained
much attention at present. The use of essential oils in therapy is widely popular.

Essential oil is the plant-producing oil that is stored in plant parts such as flowers,
leaves, fruits, stems, seeds and roots, depending on type of the plant. The strength of essential
oil is easy evaporation of the good smell and its smell is unique, depending on individual type
or family of the plant. Essential oil contains transparent liquid with either soft or dark color,
depending on the characteristics of the plant, chemical composition of oil and essential oil
extraction. Essential oil is part of an integrated therapy between alternative medicine and
modern medicine. Essential oil can be used to balance the mood and mind, increase sleep
efficiency. The aroma of the plant will be imported into organs and body parts such as nervous
system, respiratory system, and circulatory system, etc. by means of contact through the skin
or inhalation by stimulating the brain to release chemicals. These chemicals stimulate the
activity of balancing the nervous system, help balance systems within the body and mind,
and make people feel relaxed, help sleep well. Aroma therapy of essential oils is another

good choice for those with sleeping problem.

Keywords : Essential Oil, effective sleep
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Sexual Health for Overall Wellness
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2381 \dedbldihevieldsuundu dhdildeddenauulnssnuiniaodond

Idmnzaufuanmuaziavesdhd enauondbliheeenaingsuas sl

TsaZouandld
2382 lunsdinuhehetdbdulddalldua ansoldorwmlilagtunmduugi

‘U@ﬂﬁﬁ]’sLLW‘I@@LL@Q@QﬂJuﬁﬂ?}%m%%}ﬂH’]LLazﬂ’ISHEﬂBVJﬂﬂ%ﬂ safikdess]

szozmavgneiishiuaedshvesiissyluenansiiuen

2.3.8.3 Ldarwubdeluil dahlluanaldusunte

2.3.8.3.1

dhdiifiondnloshdn 1l eygeludladiellalifiv 1 Aol
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23832 dediiforguinhdr 114 evgeludlalldiahin 2 adhedan]
23833 nsdidbdhln eygeldldidliau 1 adhdhdaaeng
2384  [aldeuslilagsudrsunmidestulsavdeldluniddsnisasadole
2385  [duldansdnanidlan lunsnsbdumandeniesudsnmasiyiiulaves
flbd
2386 oygeldldiaduiildinannszurunmmatugimnssulufiuilisaszuin

muihhgnuesiguug

239  msvlds

ansgrufeluldasdianddilenskduriossfunmsiusvesdhd deusuvideuneiin

ﬂ'ﬁsU‘JEﬂ

23.10 M3¥an Mmidunasuasnisulsgy
NINTFIU
2.3.10.1 Tsadehdoddsunmansaaeuuariunsiounuasgiuresnsudadhd
2310.2 Tdldarslunsimnuazersuaddnioanuiinargundal awdl unn,
ounwlunmanuankidy

o =~

2.4 @15n190AnNSINY (Pesticides)!®

Y

o v o A = d‘d@ P m ) o v o - H
ﬁ']iﬂ']'ﬂ@ﬁﬁ]g‘wsﬂ RUIYOI F1LAUN LW@@'J‘UV‘]QJ DINULLATNTANFARNIVDINY LUU LbHE

Y

[ wazdbluund dhofiumandamenisinens sudidestusazidalsafiinandaddu

[ [y

Wiy lumanguaneasindndnsiannviadalluingdunsemunsesvdydiingdunse
w.7.2535 Sedllidesiiunnsnmsmunuiiiod1fanisudn mstlauagnikdseen deansuns
yiadlluatdessimsvoounaitensitldlunsouases
241  mslishduansidadasiomnldsmmiovesdnsiivlidosnisiinazannsolbils
oonldilu 4 dduvan ldid
2411 asndillaiiionsidausas (nsecticides)
2412 aseiiiladiionisidayuazdaduuume (Rodenticides)
2413 aswiiflditenisidndes (Fungicides)
2414 aaadilldiionsidaiuiiv (Herbicides)
2.4.2 ms@aw@quﬂszﬂaﬁ@w
2421  asndilldlunsiidausas (nsecticides) ansnsaliseenlavaongy Id
A

2.4.2.1.1 Organophosphate g carbamate
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2.4.2.1.2  Organochlorine

2.4.2.1.3  Pyrethrin e pyrethroid
24.2.1.4 Amitraz

2.4.2.1.5 Fipronil

2.4.2.1.6  Macrocyclic lactones

2.4.2.1.7 Neonicotinoids

answaiifldlunisidauuacasUsanaeuatseg fldlunsdmuwnhdiivasvin dabdrsves

asaiildidauasifinstunsdoudmiumddludhdfedoodnunhe wankdoyafnsed 1

M7t 1 shathavesansidauuasiimsladlumadnuniedatinstunsdousily

Useina avigeninuasavnmglsuduunauhduuazansoongms

bduvosansiadl a1508Ng5 Fonkeh

Organophosphates Fenthion Tiguvon

Pyrethroids Permetrin Duowin
Exspot
Advantix
Advantix I
Vectra 3D

Effitix

Neonicotinoids Imidacloprid Advantage
Advantix

Advantix |l

Dinotefuran Vectra 3D

Nitenpyram Capstar

Phenylpyrazoles Fipronil Frontline
Frontline Combo

Frontline Plus

Effipro
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243

Effitix

Certifect
Pyriprole PracTic
Avermectins/Milbemycins | Milbemycin oxime | Interceptor
Trifexis
Selamectin Stronghold
Revolution
Moxidectin Advocate
Formamidines Amitraz Promeris Doo
Certifect
Oxadiazine Indoxacarb Activyl

Activyl Tick Plus

nalnniseangns anuliufivuazisnsinvvinifeievasanshdazagud

S18ALLRYALTIY AL

2431 aﬁﬁﬁ'ﬂu,umv@qua@nﬂuﬂaaLWMLLazﬂEme (Organophosphate

way carbamate)

o

UszihudnAgy

— @13hgy Organophosphate waghdu carbamate fignslasekidns anaudd naln

n1seengvs uazaakufivhdendaiy

- aaﬂqmﬁmmﬂu competitive inhibitor vastauldal cholinesterase vildifn

nsavanvesasdeUszamiiiuhd acetylcholine Aifmhilaaugunikds nerve

impulse 50ddoszhdrsiaduiian nerve junction inldiAnnnsnstdui

muscarinic nicotinic Wag cholinergic synapse

— msfudenisvireuveseuld cholinesterase Iﬂamif@m Organophosphate

lluugAzewvuiundulalle (ireversible) vauzfinsdudslnsanshdu carbamate

shunuusiunduld (reversible)
—  nandalatignisisldlumadmunnd by laflusliduen awkd by

—  Pralodoxime chloride %3 2-PAM hilu specific antidote GUEN?ﬂﬁ?EZJ

Organophosphate
[dlayaialy
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oahdnhslumeains (Organophosphate, OPs) Bu@maqmiﬁuw@ﬁmaﬂ
WoaoSaildrunanlundnsoldee ﬁﬁmﬁ@hﬂmﬁauuazqmammn@aﬂ@

o

arshguiidinsnlulddeliuasidusasasdnsivuindey wasinguszabddug

ey

— aseilfdauuashdu malathion, parathion, diazinon, fenthion, dichlorvos,

chlorpyrifos, ethion

—  dafiwildluasnsuiieengrideszuudsyantidiunans (nerve gases) by

soman, tabun, VX, sarin
—  gilldhAeasulsanian (ophthalmic agents) el echothiophate, isoflurophate

— ohdhemens (antihelmintics) kel trichlorfon

v v A

— gstan iy tribufos [DEF], merphos
s9ufea5.aiiil tricresyl phosphate Lldidauusznouiidnasirluldly
gra1vnsT dmsuarshguahduium (carbamates, CBs) Sinvanlaliluansiada

] =

ﬁ’mWGULLazumimwﬁmiw@uﬁ Ll physostiemine, pyridostiemine fiumziSeulkilu

Y

o [ [

gIENTUNITINYIMNINITUN

Malgubibagsinisenidnnsldarslubdy ops vaneqwia Lddssamunns
3ﬂaqwuﬂaﬂumuﬁw1ué’EL§QQQ FananAolatfidvhellalaqiuasldiusdad 1d
mellhueu Waufwhdy  vedhd LddbdFesitlonaldsuansfivarnnsiu
Fuffanisfinids madumelawesboyn Seanulduiviifinsdubd furiaves
ansiwildfuuaznidlunisdula L@LuﬂﬂaLE'J&J@'}LLMﬁ@@uﬁaﬂuniaaaﬁaﬁamwu
sssumildluszorinardun mnldsuuasunaviegniianslneqauniedluiu bdens

wldhinssusivansduvidvieldsinursuialuiu inldesadludanadensniuny

Fuld

a13hgu Organophosphate Wag carbamate fignslassadns Aaaudd naln

nseengrdsmiinnliufiviiadheedstu feansiaeshduillassadramaaditugu

sauanslugunni 17
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sUndl 17 : Tassgnavhlumainiives
0) aﬁ@uorganophosphorus ey
(I a’l'ii{ﬂg‘u carbamate
AENUANILAL
fanuzkiluvenardimdewdodtnnady fndundufiorsiiildanesn

o1dou annsosemeldidtdesuaramefuiiognanidougs azaneldilutihiuvie

LLaaﬂaaE @azma@ﬁf@aﬂwfﬂ

Aulluity

vnldfuansadu Ops Tuudinaufisudnldes annsaviildauniedndildsu
Feotield amenadeiadninanssuunemeliduman Wesnddrunionsss
auuarhdiile intercostal lalanunsnshauld gldmuaunmsmelafiaussgnnanis
¥9 HaenaNnANTIILAnNNIAY LagnaenauiiansAnnatoenunanniaUnd s
has OPs uay CBs ﬁmm@uﬁmw@wﬁuﬁu@ﬁu%ﬁmaqmﬁﬁwazmﬂumi@%’u
a5y Teamns0duunANLTULTwRINSAniwyesahey organophosphate Lag
has carbamate lddauandlunised 2 wag as1eil 3 mudrdu Tngasillufiviann
fiaadodhdiAosghdiousluddy organophosphate fio wislseeu wazansiidaaiu

llufdesiianie salseou

M54 2 : szﬁmLmzﬂizLﬂmaqmir@uaEmiuWaaMmﬁ’nLLuﬂmmzéﬁ’ummqumﬂumiLﬁmﬁw

nnsAnlusybel
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defuvesansohdnlumoaiimduuna sz UANLTULSS

@u Ib

(LDsg < 5 un./nn.)

f@m Ib

(LDsg < 5 un./nn.)

b |

(LDsy 50-500 1n./AN.)

o

(LDsy >500 un./nn.)

Chorfenvinphos
EPN

Disulfoton
Fonofos
Mephosfolan
Mevinphos
Parathion
Parathion-Methyl
Phoxim

Sulfotep

Azinphos-ethyl
Azinphos-methyl
Bromophos-ethyl
Carbophenothion
Dichlorvos
Dicrotophos
Fenthion

Isazofos
Isofenphos
Mithamidophos
Monocrotophos

Omethoate

Oxydemeton-methyl

Thiometon
Triazophos

Vamidothion

Chlorpyrifos
Diazinon
Dimethoate
Ethion
Etrimfos
Fenitrithion
Formothion
Methacrifos
Naled
Phenthoate
Phosalone
Phosmet
Profenophos
Prothiofos
Quinalfos

Sulprofos

Acephate
Azamethiphos
Bromophos
Malathion
Pirimiphos-methyl

Tetradifon

Trichlorfon
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37 3 - silauazUssiamvesanshguehdunamdnunasziuaususdlunsfnfivain

nsAnw syl
?BQ@J“UEN?W%]E‘UWLll‘Vl"ﬂo'WLLUﬂmWNﬁ%ﬁUﬂ')W@JEULLN

Aliluiivga Altufiviiunang Aty
(LDsp < 50 un. /nN.) (LDsp 50-200 un. /nN.) (LDsp >200 1. /nA.)
Aldicarb (Temik) Bulfencarb (Bux) BPMC (Fenocarb)
Aldoxycarb (Standak) Carbosulfan Carbaryl (Sevin)
Aminocarb (Metacil) Pirimicarb (Pirimor) Isoprocarb (Ethrofolan)
Bendiocarb (Ficam) Promecarb MPMC (Meobal)
Carbofuran (Furadan) Thiodicarb (Larvin) MPMC
Dimetielan (Snip) Trimethacarb (Broot) (Metacrate, Tsumacide)

Dioxacarb (Eleocron, Famid)
Formetanate (Carzol) XMC (Cosban)
Methiocarb (Mesurol)
Mrthomyl (Lannate, Nudrin)
Oxamyl (Vydate)

Propoxur (Baygon)

nalnnsiinie

anshdu OPs waw CBs avaangyidlnesusnisiuveneulddosivia tady
LOdLMBLId acetylcholinesterase (AChE) Ferouldl cholinesterase &1 2 wiin Ao
acetylcholinesterase (AChE) wuindaeddinniusuveafinidonunuay
pseudocholinesterase Fanuiiwanaan fu fldounasfisvuudszahdiunans Ine
ouldal AChE azsimdhfilunisaarsansdedssamezwfialadu (acetylcholine;
ACh) fimuaunsiitdinszualszam (nerve impulse) fiselidesyihawaduiina
nerve junction fszuulszam parasympathetics ag sympathetic fdldulagu
(choline) wazozdfin wada (acetic acid) Inadl acetylcholine wuldnaneitets
central wag peripheral nerveous system, neuromuscular junctions LLazL%gLﬁm
Aoauns (RBCs) Ta Ops azeangunsludnuugldy competitive inhibitor 784
ouldal cholinesterase Tnanisiniieairldiinnas phosphorylation 7iguskls

serine hydroxyl group %ﬁ&_’lﬁ active site vaa AChE vildhinnnsduidedrewuse
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covalent 291919 AChE fu Opd dswaluouldl AchE ldanunsaviauldmuund
wazvldinnsazauves Ach Tumelussuulszantdiunansuassuuusyanidiu
peripheral ﬁﬂmﬁmim@umﬂamﬂaﬁﬂﬁ muscarinic and nicotinic receptors

Waiw cholinergic synapse (g‘lJm‘W‘ﬁ 18)

Organcphoaphstes

And Carbarmakes

LJ
Inhibition of AChE

[Phosphondation by Ops and

Cerbarmdsbion by Chs)

L
Accumulaton of ACH

Stimulabon Stimulation
OF Muscasinic oF Micofinic
Reraphors Rapapbors
1 1

Salhation Muicla

Lacrimiation Fasoculations
Urinskicn Cormulzons
Defecaton

gﬂm‘wﬁ 18 : ﬂalﬂmiaamqw%uazmmmaﬁﬂw@u organophosphate W8y carbamate

Tuanirzuniiledniidenszuauszamn (nerve impulse) sadlay
acetylcholine ﬁﬂaﬂsﬂiza’mwgﬂﬁﬁawiﬂaLaulﬁ acetylcholinesterase 911015
Annszuaunis hydrolysis wensaesnlduladuiazedinndesy %qaﬂsiuf@m
organophosphate AU acetylcholine ﬁqmﬂma@mﬁv@waﬂﬁﬁuwlﬂiwﬁaﬁu
wouldal acetylcholinesterase vl acetylcholine \Aensazauiisetideuszam o

LEJ‘L!HE AChE 3ufu OPs \E’Jﬂ%?ﬁﬁ\l’ﬁﬂLﬁﬂﬂiS‘U’JUﬂ’]ﬂﬂﬂigU’Juﬂﬁiﬁﬁﬂ‘ﬁ‘U(ﬁ’]ﬂJNW

Lelld

— 1An hydrolysis lag esterases or paraoxonases
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— 1AM Reactivation Imﬂmiﬁﬁ@mauﬁ'ﬁmu strong nucleophile Ll pralidoxime

(2-PAM)

— fensyusaadenns mmua’liﬂizﬂ@vﬁlLﬁ@L’Jﬁ@’lﬂﬂﬁ]QaEﬁ]azmﬂﬁﬁLLaz
qggl,?m@d phosphate 1U 1 r@m wldarsuseneviinnunmunnndtiuuasy
Lau“lf@mmmmﬂﬁuﬁi@aﬂﬂwﬂﬂﬁﬂ L'%ﬁﬂﬁﬂﬂs@ﬁ “ aging” Feszezinaily
N19LAA aging sztufuriinvesansineaziinnuunhdreiu ldu szeznalums
\An aging ¥89d15 Soman Sarin waz Vx L1y 2 wad 5 Falus waz 40 219
anudgu kg

Imq@wwmmif@u carbamates #iUsgnatid1s carbamic acid #1110
saudafuieuldsl acetylcholinesterase ldlduidisafuansddu ops ¥iald
acetylcholine Lﬁmmiazauﬁia@aﬂszamLLazLﬁﬂﬂﬁiﬂi@uiwuﬂizmwﬁy’a
muscaric ka nicotinic fixnhdrunf @ﬂ’liﬁ%ﬁ’umaﬁaﬁfg@qm carbamates AU

wuldia] acetylcholinesterase kiluwuuiundulul

mslumsldfumssuatiladefiietdesivanusunsdunisifnfe
hdiTonafiasldsvansfiviannnsiu nsdudaansfivuasnisgaduain
MR 99089910N15gA0N F9ANTULTILATTEUIAN TS ULANIINNT Y
(onset) filafoitiiohdes fsil
1. yllauazdsunuvesds
2. malunsld$uans
3. é’mwmiLﬂﬁﬂugﬂm@amimﬂl@ﬂqma
syuzLIamasNaiAnfin (duration of toxicity) Tubdfunmautifinisazas
Tulusfuresansldazd wagaunsfvesansusznay OP-AChE fiindu 3 OPs 7if
fiusy P=0 afflugnslaseadns Faliluarshg direct inhibitors Aisiaauusdlung
fudanisvineuveaoulal AChEs ge vueflansfifiitusy P=S Tugmslassbdnsasdn
agflundu indirect inhibitors fiatdetehunisiumueaaiiowdsuldanelulasdbEns
fiviusy P=dldeu drfusinisarulilufiviiinanars ops fagluddu direct
inhibitors aziAnduddrasansmdddivarsiv ansdinisldyvarshdu indirect

inhibitors Q%LLE‘!@QBWF\W?QW@’]‘] LL@%@’]ﬂWSﬁMQ%@U@uWUEW

fiwaauaad
arslubgduilazgnaaduldivisainianis ey mafumelawagmaiu
93 wararnszaeimluduiledhdig Smunmsasaundniidodelufusazinis

wUedTuAnduiidy Tnisduarsluguiumueladesnanhdnenitiehumbdaanne
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Lumdn aws;@u organophosphate wag carbamate %gﬂﬁﬁmaaﬂmgwmaﬂ
L‘?’;LLaQa@Namgﬁ vildldwunisazaslidhene ﬁaﬁmul@ﬁﬁmmﬁﬁaugﬂmi
Adu organophosphate luluansusenauddu oxon Feasduiuiouldy

aaa

cholinesterase 1inufzen1sdiudanuulaliundu (ireversible) vldauliludiv
wagsvznaTlunniafiuiuinndy ynugitanshau carbamate awdudanisvinay
vasauld cholinesterase a1nn151AANSEUIUATS carbamylation Thdruves
enzyme ester vildn1siAnuFAzenssudnoulddhiunuuiunduld (reversible)

LLaszamuﬁﬁums@u organophosphate (gﬂmwﬁ 3)

I. Acetylocholine Il. Carbamates Ill. Organophosphates

O
. nf @D s @@ 2/ N

“
I N o
o bt M (HZO) - s
oM, OOn oy ° o
Rapid \_4)..*.4. oM ‘\c
M,0) wo o "y
Acetate |

c
c=o g "o 0 & k(.u,
|(_\\ /’_N C

‘" 4 O Q Clrbuy' Chbtwvﬂo:-onoﬂ
OH, N, o

>=Dl Rapid o” \~
@@ @ o l o

“’ Phowhofymod Emym.

—cn, rmnwnanoo
Repla -

Carbamylated Enzyme

o 7
T s )
< "o
& ‘ \ ..o_.
o

gﬂmwﬁ 19 : UAse1n15dunes (1) acetylcholine, (1)) carbamate

wag () organophosphate i active site veuouldal cholinesterase

seuufildunansenuannansiie

maﬂswuﬁLﬁm%mﬁu@ﬁuﬁmﬂa sdeluil



SEUUNILAUBINIT N157 muscarinic synapsesQﬂﬂiﬂ@quﬁwmlﬁmmmi
Laauwé’@ﬂqﬂﬁlﬁ8@@45U33UUV1NL§14@1W13 Ldid nsiihansuazimesnan
mnﬁmﬂﬂﬂw@aan@mﬁ@wqamiz WAZIZUUNILAUDIMITNANITINLAY
svuuUszamuazhahuiilo nuennishahuiibdouuse ddanidedu fiinen

nicotinic receptor Qﬂﬂi@@u

STUUMADALADAINILA WUAE bradycardia

2INISNARUN

omsfivansusngaelunamiilumdddivarsie bdlaeillenis

nandininazuansniglu 6 Falumdddiuansiiv iinain acetylcholine gnagaui

sodidaveszuuUTEamM cholinergic ﬁﬂ@ﬁﬂ’]iﬂ’igu@uﬂizﬁ’lwsdﬁﬂ cholinersic

Lﬁmmﬂ%uu,asiﬂﬁwaﬂsg@quizuwszmw parasympathetic #401015R¥INUAII50

baldlaalu 3 g dail
1. a’lmiﬁLﬁmmmiﬂiQ@u muscarinic receptor (muscarinic effects) Fakuwa

IINN1TALEUVBY acetylcholine #i muscarinic receptor winldhdruidoseu
Fuinund Sedwbdeszulisheglldianie Ldld svuunasndeniila szuu
el sruumaiue s ssuumaildaane wavnisvheuvebdeddadly
[anneviawiaund ernsndniiuanddld 1hanelva (salivation), Hanlva
(lacrimation) Baan@aw%aﬂgﬂaanzm@u (urination) J]waﬁmsz
(diarrhea) Uanualidos (Gl upset) an3eu (emesis) wiaiSuhdr SLUDGH Sy
flornismelagiuan Walakdilah (bradycardia) Avusuidonanas ardigas
naenaNnALn3s (brocospasm)
mmiﬁlﬁmmﬂﬂﬁm@u nicotinic receptor (nicotinic effects) WuaIN1INTEAN
Y89 E'mLﬁa‘lmaL%M%ﬂﬂ@qyLﬁau%nm%@mazgmLﬁaﬁuﬂ
g1n13TAnanAuRaUNRvessTULUSEaidIunans iiesniinisazauves
acetylcholine vldilon1sidesdy uaziiansdnld

aendansldfuansivhgu ops fanuguussazvirldifnndueinisi

3uhd intermediate syndrome Fssinuansddiiunduansornisuuuideunduld

24-72 §71uq bdnalnnsiAndddnsiulddn Insernisnsniinuie hduiladeu

sudevilunelagruheae

WYISENIN
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nsdifiinAllufivhchadsunduuazsuuss sldwoanufiaunfimanes
anmildudn oramuasdamdilussuumadumela Yenunn saufsenanuge

A a d‘@ L% Y a
LDMBBNUTLIEULY qﬂJWﬂ‘\]LLagL‘EJ@Q‘VI’NL@U@WWW?

N153193Y

NAFEUNN

— Usg¥inddiuansiivuakadoyauandes

— pmImenadnuasnanisnshdnenie

— nsnTmnbdesufiiing

3.1 NN19KMTIANT activity SuaﬂLauiﬁ cholinesterase ﬁgﬂé’ué’jﬂmamia@u OPs oy
Bs ansadhadesvosdbllihevioauadunsdidhdane anunsavild 2 33 e

— ©979 red blood cell acetylcholinesterase (RBC AChE) Faldwaddusiuas

annsolalaluantiednnedanim (biomarken) Summi@%’umiﬁw@m OPs ey

CBs ld

— ©329 plasma cholinesterase #5® pseudocholinesterase (butyrylcholin-

esterase; BChE) %qmuwul@@awﬁﬁamg’auiv@mm Leouldalfvn

(%
LYY

anusuziiesnnilueuazeiefueuldalfigniudluidedbde

Y

3.2 ﬂ’]i(ﬂi'ﬂ’iﬁLﬂiﬂ@ﬁ’]i@]i@?ﬂiuﬁ?&h\‘]@’]L%‘EJ‘L! ﬂi%LW’]%E}’]‘WﬁBﬁﬁ’D% M%EJE‘L!NQJ

155NN
WUININ15S e aldSua1sRwUsenalsl8 3 WuIn1enan Ao 1) N15399

winanauldufie (decontamination) 2) n1s¥nwwuUUsERUUSEABY (Palliative
therapy) thag 3) ﬂ’li%ﬂ‘lﬂ’lLLUUﬁTﬂLWW%I@&EB@WNQ%%‘ (antidote] doansfiwiu i
sreazidondil
1. nsvdarseanalduiiv

1.1 nsdlldSuansiinlnonisduda

—  Felduvluusnniduda

— Bwﬁmﬁfw‘%nmﬁﬁuﬁﬁaaﬁuLLazﬁﬂazmwmaﬁ%ﬂ

—  nsdlansfiddan [ldsahdheihaveraldunarbdrbdes 10 wni

— nedllduansiivannisgany Iliuihmlugasnuifionmauigniuas

meazmﬂ

1.2 nsdldsuansfiulaenisiu
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— {dansishelunsgaduansii eanusuamsiviiesgngaduldhd

[dhanne Taelsd masusils (activated charcoal)
— [dnkddes

— mansteltonFeu Slalldesfiansanldunsdllideusaduladiiunis
Uszifundniidesiiansande Fesansdodild iesannantalatlugu
vounatdiuldalil petroleum Liluansde s?iq@maﬁmﬁﬂi@uﬂ

DAYU

2. sheugys (Antidote) dmiunssnwaruliufivain OPs wag CBs
2.1 Atropine sulphate

Fokilu intitial drug of choice dm¥usnw1e1n15REBAIN OPs WUY
WR8UNSU 1ag atropine sxfufwaiintuainnsavanaurildsziuves
acetylcholine #i muscarinic cholinergic synapses Qﬂaﬂﬂﬂaﬁawmimw
ornsAaundgdreqiiintu ldhd wieeon dranlna dhanelva aduld
a3eu dosde venenaanay sadennizilaisilehhd und (bradycardia)
warn1snanisiaiouden Ld atropine lilfnaussimennisiinainnis
nkeu nicotinic receptor 9nn15le3u OPs uay CBs ld dmsurunilldas
{4 atropine sulfate vunn 0.1-0.5 fiadnildenlansuthuing Tnenishis
I¥suannisldetaenisasdidvasndonsuszana 1 Tu ¢ veslSumed
[doddioms dritvdelddsidrhduilonidaldimduarvannseludsnld
N9 6 Falas um 1-2 Yu ﬁ’jﬁmﬂmmsgum@ﬁuﬁﬂqm annsausurun
291 atropine fildkdu 1-2 fadnsldeilansudhming Tnodddden 11u
[druresiicusaddidwnmasndens Ldrse 15 undi adidrenisldebday
fvddidmetuldimiaviohdrte Idendmn 12 dalusaubdronnisves

dhdazasiuazmununisvdsansld

2.2 Pyridinium oximes
ﬁa@waﬂu@uﬁ@u pralidoxime chloride (2-PAM),trimedoxime
(TMB-4), obidoxime (LUH-6, Toxogonin) & & asoxime (HI-6) Fad1s f@g‘ 1
oximes fladahenskdurinld Ache figndudsndunvineldinada neas
aaﬂqméﬁ nicotinic receptor 1ngag hydrolyse LLﬁuuﬁmiLﬁ’lﬁijz@ﬁU
wuldal vildeuldaluensroonanarsibdilbdhasings venani 2-Pam
9¥57u82UaIs organophosphate LdansThddsanunsdeunsyuaunis

hydrolysis \JE:JQﬂsué’maaﬂmgwmsﬁ@wimL%’gﬁﬂmwﬁ@w AP
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svozalunisisunsldarshdy oximes mendsnisldfuansie Tuade
UsEANSNINN1T0NONEVDIETT OXimes Lﬁaamﬂmﬂ@aaﬁmﬂﬁgﬂé’uéﬂq
wnawAul by viumanedaluadenatsfusrBufinniig aging ves
wuldalildranssnuladildiians waifauinvesen 2-pam Auuzinluld
A9 UM 20 me/kg Imamﬁa@@maamLﬁamﬁ’m%a%’u@ﬁmﬁmm 12 2l
dehslsfinan nasld 2-Pam lunsdfiAafividesannnisldfuansndy
carbamate Sinlallduasnniin iesan 2-Pam lalansnsausnans carbamate
ponantouldalldadsanydal ﬁQ5uﬂﬁﬂﬂ13%’ﬂwﬂé’@ﬁ1@%’uawsﬁwr@m
carbarnate N1y atropind 3y 2-PAM Feonaldvinldgbduaniornsitu
athsmmifwdedaay ﬁamiﬂﬂmi@m%’ﬂu activated charcoal 111 100

89 150 n¥ldesludbdidn audls 900 nsuludbdlalnensildadiche Vi

wnlawunismevaussnmevndduenld) 3-4 as

2.3 Diazepam

miuw@m benzodiazepines el diazepam ﬁ]%@@ﬂq%éﬂﬂﬂﬁﬁ’]ﬂ’m
ve3svuulszalidiunans an AunITIUNIEINEuarAaehaie Tl
é’fuﬁ‘wg’lﬁ’l diazepam AwanAnIsndsasaeUsray acetylcholine fissuy
Uszam cholinergic wazviluiinnag hyperpolarization vesehauszam
[dsnaldwbduszamiianulidenisiin depolization ashehafidudney siail
fisrealdinnsiy diazepanG’JﬂJf‘TU atropine abdhefinuszansaanlunis
UssIMeINIsHarandasInIsIeiie wWisudiuiunisldsu atropine n3e
a1shdy oxime ifievdehafion dmiunisiy diazepam tu anunsoldidie
muaums%’ﬂm%mﬁaL%'uﬁmﬂ']sl,ﬂ%afuaa@ﬂmfa YUAVRY diazepam 7

wuzildldde 0.25 - 0.5 fadndenlan g ld vesasnidens

3. MITNWUVUUTEAUUTEADY
3.1 Idansinfienssesuveunatnarnisinariswdenlldrsniely
[dame
3.2 ldersefuendeu nedififinmsondoubhoquuss Tnely
— Ondansetron au1n 0.1-0.2 fadndldenlanfuruing dekdmase
Foanng 8-12 Halu
— Maropitant 1u 1 fedn¥ldedlansuthming rldmasadeanny

24 $lus Aaungiridllunan)
- @Eﬂ?@y Gl protectant
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— Famotidine wuna 0.5-1 fiadn3ldenlansuthwdng dsdmaeniden
hehaile Sulldfinits vielufunng 12 42l

— Ranitidine vu1a 1-2 fadansddedlansuiindnia drkdmasnden
hehaile Sullslinnits wieldfunng 8-12 Halus

— Cimetidine vu1a 5-10 fadn$ddedlansuindng dekdmasaiden
hehaile sullslfianits wieldfunng 6 dalus

— Omeprazole U1 0.5-1 faanldenlansinimiing Juazade

— Sucralfate vu1n 0.25-1 n¥u Tneludiumn 8 F2la

N13NTRAMINDINT

Weusznounsuszdiumsaiuluvesmsinfiv nsnevaushse
mssnwwadalunsnauwmeanssnulde msvinsnsadssdiulid
Lehay il
— guinnarn1svavenevohum
— M3eenveLie

— Auslen lneuseidiunkdididiavesnvesennd Sufulseidiunig

NADAAUNALNS
— Farmdduvesiila

—  ANUAULADA

2432  @stdauuashduebdniTunaeiu (Organochlorine)
UszihudAey
— asidauuashgy organochlorine amautAlunisazangluluiulds

wagiinsaanedhdr widhiinnsavasludanadeuuiy @edunsuuldeu

1@?@@8’1%13%&

— nalnmseengvisinaenaln ldid

1. 5Unau sodium channel %114 membrane potential 8 a &3
@uﬂﬁzmm@mammz deporalization

2. §v éy’qmsv‘hmusum GABA F9lilu inhibitory neurotransmitter 3)

UAU19N1991197UV09 GABA receptor 9 chloride channel
- ’mmiﬁ‘wLL‘U‘ULaauwﬁu%Lﬁﬂ@@ﬂﬁUS%UUUSSﬁ’Wﬂ@WN
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[elayavialy
arsirdaunasiduebdnilunaeubludduvesansiafiidaiy

vannuanglatidiudsenevves lelasiau ehdveunazaasiullagtuasiad

vangiinlubduigniziunisld Wesndanulduivgauasiinnsneshe

Tuanmzwibdemidunau S’J%Jlﬂﬁx‘iﬁ’]ﬁﬁ?ﬁﬂLLNaﬂﬁimﬁﬁﬂmﬂNﬁm‘Uﬂﬁ

avaneluloiuldadwihldiAanisaansshdr dnsazanludunddeonlily

L’Jmumu,azET&ﬁmmL?imqﬂumsﬂumaﬂﬁmﬁmms %QLquuqm

Tnssaghs (guamdi 20) lehalu 3 dailuta) lellid

1. i@ﬂ diphenyl aliphatic compound [y DDT, methoxychlor,
perthanelay dicofol

2. E@J hexachlorocycloheaxane LLazau‘ﬁ‘{E ey benzene
hexachloride, lindane, gammahexachlorocyclohexane g
paradichlorobenzene

3. E@J cyclodienes Hu aldrin, dieldrin, endrin, chlordane, heptachlor,

endosulfan LLay isobenzan

sUnil 20 Tnssashamaiaiivesanslubgy organochlorine
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melunsduiaan g
ns¥uansiveraaziisldainiianisiu nsganunaznisduda e
asivlubduiiasgneeduldidieldsumenstiu nmsgafuanmsdudaduiinnuiuud sseidhaans

Ldazafinlubgy by DOT azgngeddumsfianifdledin vazit cyclodienes aggnaadiiunis

fmitaddahdn

nalnnsiiaie
anslduiiwAnannsnstdussuuussantidunandehunalhsheg Tned

nalnmaAafivannsoduunldaubduvosansivld foil

— am@m diphenyl aliphatic compound finalanisiAnfiwlagnissuniu
sodium channel #L8dyueaduszam Geazsinldladouldsaduniuldanviedudalally
potassium sanaIniwad Jevildmeluwadiinuluuandisdutazenddhsdnianas ldudssam

%@ﬂ,uamwmaﬂ depolarization vlddhdiionisdn

fwaauaahd
arsfinhduilazareldilulatuisanmnsogadlduimifuenieydonldd (e
awsﬁﬂﬁ]ﬁl@wma@’ammiaﬂizmaéfﬂﬂﬁuﬁalﬁ@wﬂ@@mnm%a Faanunsansranulelusu 1n
wavanesuazinsavauiiodoluiy mmuaﬁ%maams@uiﬁmmLault@ mixed function
oxidase iy Mummual@ﬁﬁmmmuﬂwqﬁu nsidnansiioonarhiresneatdebedumaing
LAZOBNNNTTUUNIAAUDIMS Fan5iin enterohepatic recycling maﬁwﬁ%ﬁw@ﬁmmimuﬁau

vosenshguilldrenelihussornaumidu uenaniashduiazanunsadlehumsinle

askiluiie

mmqmmmaqmsLﬁmﬁwmﬂmsiu;@uﬁ%ﬁmmLme@Nfﬁ’uéﬁu@ﬁ@a%’wma
behs Tndiladondnde viavesans mslunisldiuans enguesdadilldsuas dwnnlilugndbdess
aruidesfiasdufvannhd daditadie e suluddbdiimamnnismbdemsldfivasdbdildsu

asiidlos asfanudsbdonsinfivfiuty

15997 4 : anshaueenhdlupaeiuduunmueusunsslunmaiaie

f@mﬁﬁmmﬁluﬁmmm a@uﬁﬁmm@uﬁwﬂmﬂma
Aldrin Cholrdan
Dieldin DDT
Endosulfan Heptachlor
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Endrin

Kepone
Lindane
Mirex

Toxaphene

a13ndu cyclodienes azfinnullufivgsgaiilofisufvarsiiviuddudu Tnde

5797 5 Leh LD50 Guaqmiﬁw@u oreanochlorine Twdh]

nNAaI(M19UIN) nsbehenaaeameun)
d1susznau
LD50 (mg/ke) LD50 (mg/ke)
Lindane 76-190 500
Aldrin 39-60 65
Dieldrin 40 65
Endrin 3 12
Chlordane 283-1100 580
Endosulfan 18-76 74
Mirex 235->3,000 800
Kepone 95-125 345
Toxaphene 40-127 600
2IN15NY

Usuasansilddbdnaaeshdwilddbdnaaosmelusuuesmiionde 50% (LD50) maam@wﬂu
beuobdrhdlumastunandldlumsnsd 5
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p1msfisuvudsunduiinuazifshdesfussuuussamidundn wan
lludbdiifinnulide nsiAnfivananshady organochlorine gagn szaziaan
Tunsuansemslluiviubgfuusmamesasifidbdldiv Tnossoginand
dald 5 undl aulude 2-3 Sundsanldfuasie Insenisuusniitnazmwy
Ao dhdezuansennisnszaunszeuarlidentsnstdu n1sirauves
E & m«; u@u ’E & o 9 S0 a 5 o4 3
nilalalduileiy aawielinisdu waslifellonsiaelnansetiae
yuUnuazedou nintuagiinisinadhs suuss llunsdnindsnsgan
alduszezauie intermittent clonic-tonic seizure dadenvvsdinisiAen
m N o < Q u@ @ a |LI| -y
WW3BIN1INSIVRIUINTIINEEIY FBduIeiiofrsAulluINaNvIeenlaL
dunuulalfigamne duueunazaduhefine vugiidaddnuioniondsan
nsdnenvvgnidifinisiistuvesgamgiisnanie Gsgaumgifinldauliial
fagagsyirh (106°F -108°F)

WYITENIN

arnsfinvonalddmauludhdineadradeundu nsdideudidhdas
maﬁmmﬁﬂﬁaﬁ@qqmunmmu 9199 NUNSUINYese s nelulay
agmﬁamaaﬂﬁai’m@wq Iﬂmawwzﬁ'Lﬁ@;mﬁﬂagauﬂamm%zwumiﬁ’waa

Aen lwrneiinunisuianhusuidensifiauesuasludunadd
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fansaldann

1. UsziRllaza1n1sn1eaatin

2. ﬂ’]imaﬁ]m@awgﬁami
nsasaUsnamesansivanindadenuasitioddidy du auos

Tauaziadelusunsandhdmne

N155NWI

dosmnlalfishdrugvdnsumbdearslubduil mssnwihedlud

[ a

fdnansiveanathdrenie anaakduiie l@lﬂﬁ]’]@i@’lﬂ’]@’&ﬁ%ﬂ’]@ﬂ"}

De
De

1. nsidnansivuaznisanainslludiv
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—  nsaiflldsuansidEhunsdusiaRonds W susnadiguihdiedhazenn
LLas@wmm A%y

—  nsdlldsuansiivlaenisiu Mmgwmi@m%’u el activated charcoal
1A 1-2 o/ke Inensiuviesialyd mineral oil wibthelunisazany
mﬁﬁw@a%’uaaﬂmBmma‘lma@ﬂmmi@ﬂ%m Iumﬁ@m@wms@m
Fuadldnannsdiildanely 4 Frlusmendsnnsldsudiv

2. nsldensz¥unisin bdu diazepam, phenobarbital w3e pentobarbital

dieruay  msdn nmseanidddilsaazalldhsuiunansded astuad

Y

(%
Y

[y a &@u < B a
AUVUINVBIFITNEN iULLﬁSﬂ'ﬂN’i’J@Liﬂuﬂqi lmaﬁﬂﬂiwwuu

2.4.3.3 ansidaunashgulwiviu (pyrethrins) uazhgulwinsots

(pyrethroid)

UszihudAey

— asidnuuadungulndviu (pyrethrins) lhuansiatnaniivsssua
Ldanshdilwinsotsd (pyrethroid) lihuansdansbdiifinaaudfmion

ashgulndvsulbdinrunsiannhdy

— a’liigg‘u pyrethroid annsabdseanidu 2 wia e Type | pyrethroid
e Type Il pyrethroid

— asisaoshduiinalnnisAafiuiiiehdestunsihauwes sodium
channel Tngaglusuniu nszuaumsidauataln uazesinaldnnslie
uatilaes sodium channelthawildiwadgn nstduiafa

hyperexcitability vouvha

[dagyanaly

arsidaunaslutdulniniu (pyrethrins) lluansfiatnandiely
AszNanantugIu1e (chrysanthemum flowers) Eaﬁfg‘ml‘w%ma@
(pyrethroid) liluansduasiuifinaautmiouashaulniniu hdiinm
asigehduazaareildenhdanshdulndndu (pyrethrins) Tasanshau
pyrethroid anunsadilseanidu 2 afla fe Type | pyrethroid uag Type |l
pyrethroid dslidazhauiaziansannvanes il

a’lii@m pyrethrin ey pyrethrin | & Il, cinerin | & Il W& jasmolin | & I
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— @19 pyrethroid r@uﬁ 1 (Type | pyrethroid)@u allethrin, bifenthrin,
permethrin, phenothrin, remethrin, sumithrin, tefluthrinitay

tetramethrin

— @13 pyrethroid r@mﬁ' 2 (Type |l pyrethroid)@u cyfluthrin,
cyhalothrin, cypermethrin, deltamethrin, flumethrin, fluvalinate,

fenvaleratellay talomethrin

asiwhduiiiinisialdniouen msdudavesanshduiidalunis
dudatuRovdslidundn Geans pyrethrin azanusoldbldrsngvesnuuas
dadlatehunsfunaznisgany Imaﬁﬂﬁ@@%ﬂmmqﬂmﬁa%Lﬁmﬁu@ﬂaEJ
1n Tagans pyrethrin Wedudaiueinimazgnesndlbsluliuamsildfiens
Ly Fdalwunenbdrsvesansifluduabden

dmfuans pyrethroid Meaeshguazilasshdrafiunddrstuddi
Farau FuihldAnaulihufviiuntdrstu Tnsans pyrethroid fdudl 2 a¢d
1ol (cyanide, CN) beflugmslasshdns Sovildansbdudt 2 fanuliudie
ashdanshduit 1ldagtuilviviusarininsotduldluntsifnuuag s
yan1snensLagnas suguiiindy Indnsotddddlduaseangnily

wAndolalidngsuazunadluniafou

aulduiie

arshdazatinlubduilndnsotdfinusuusslunisinfivunhsetu

f9518azLYANLERAIIY AN5199 6

15999 6 9IN15VRRWIINATheilWINToLE (pyrethroid)

ankduseailides anukduszduiunans mm@uszﬁqum
Paresthaesia CNS depression Seizures
Nausea Increased salivation Coma
Headache Fasciculations Pulmonary oedema
Vomiting Fever Respiratory failure
Dizziness Diaphoresis
Fatigue Blurred vision
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Anorexia

nalnn1siiaie
maﬁy’aaaﬂ@uﬁﬂdmmﬁmﬁwﬁLﬁ'a@mﬁum’mumumﬁﬁ’muﬁuaq
neuronal voltage sensitive sodium channels Tagag f i aldn1ddaves
sodium channel {Ainldhas %Qﬂﬁﬁmwznmﬁ%L%@Gﬂ@ﬂ%ﬁ&ﬂ@@%
w38 “a sodium 'tail current” azvildendihadhellihneluwddanas 39
vildiin hyperexcitability suaaL%@ImﬁiwgL@ﬁﬂUﬂ’]i@@ﬂi}ﬂ‘éﬁU@ﬁﬁf@y
Type Il pyrethroid 5%81??@1Lﬁmﬂ§8mﬁ&mﬁm@m Type | pyrethroid
waruanani Type Il pyrethroid aiinalunisdudanisyinauwes GABA-
gated chloride channel wave199zdndde calcum channel 3hdae 3
channe@ﬂﬂﬁ@f@ﬂii@ﬁ@ummmwuﬁﬁ peripheral muscleﬂau

ansuazszuLUsTahaunan s IwILLNn

Nwaaurahd
arsfvhduiignaadddiuivddddesldarnsagaguldidudly
szuuyaiue s wasidleladbldsnelaiasiinnisnszanesvesanslugs
ileidddnanlds LLazmmiawuﬁLﬁa@aﬁﬁlmﬁuqa L szuuUsram
[drunans ileiBelosiu duuarln n1swdsusuvesansagduil Tdraniedhs
Lﬁqui@aEmmzLﬁméﬁuiﬂwsmﬁ’ﬂmal@ﬂ@ plasma esterase wagUinsen
oxidation awnuslddd Ratuazduiy glucuronic acid Ldrazaneiilids
fu Fevildfuansfivoonarhdunmenibdaansdd Tnefunldugbditan
untdeslunalngishdn Fsdimnuilhdensifndivge
2NN
AMususIvessRnfiudauduildtusinvesdbdilldsuansi
uazviavesasivinllufaunuesansivildsy tabah LD50 vesansiivlu
i@y Type | pyrethroid wag Type Il pyrethroid wandldlumnsnsdl 7 &
o1ns3lduvesndldiumsivinusnghdhenindanielu 30 uiiivdsan

ldsuansiing

5737 7 Leh LD50 maamaﬁw@m Type | pyrethroid Lag
Type |l pyrethroidb 1145@%13[@’1\‘1‘]
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d@15Usenau nynaaean1sUn) LD50 (me/kg)
Type |
Pyrethrin | 900
Alletrin 680
Tetrametrin 4,640
Resmetrin 100
Permetrin 2,000
Type ll
Cypermetrin 500
Deltametrin 31
Fenvalerate 450
Fluvalinate 1,000

nnmsfnwludbdnaaes ensinuanndlduasivisanshau
avildnwazwiloutu ldld dhanslwauninund endou dudunszau
n5¥118 hahaiiedy msvheuveshdruileladgusididiu welagruinldeu

LLSQ&IU@ULL@%@M’]H%G}’W

i%‘U‘ULLaSNﬁﬂi%%UQﬂﬂﬂ’]i@%ﬂﬁﬂiﬁU

— maifnuzide avslundueenhilunasIumnaresiia kdu DDT mirex,
chlordane and toxaphene [WJuanddousise Tnedsreauiivansds
anuduildveanisldsuans DoT funisiinuziSdensivdeuariyiSs

sidou suiludsnmafnuzsddsnnidediuanshduobdnhdiunaeiu
—  wansgnlidensiaunvesaned
—  wansenidessuuduily

—  nansevlidemsvhauvehdesinsetsd

N152198

fansaldann

1. UsziRlagan1sn1ematin

2. MsnsrmbdosufoRing
nMsnsavsInaesasiivandahdadenuasidodddu du aues

Tz olusiunsandhdane
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133N
dosnldiishdrugriidumbdoastubdud nmssnwidlents

Minasfivoanahdame wazanmulduibdantunisidlunueinikee

A3nnkehen oall

1. nsmdeansivuasnisanpullufiv

— nsaiflldsuansidEhunisdusiaRonds W susnadiguihdeiazenn
LLas@ﬁmmwﬂ%ﬂ

—  nsdlldsuansiivlaenisiu Mm@aami@m%’u ey activated charcoal
Yn 1-2 g/kg Imgnnsnu Gﬁami@mmes@@%’uﬁq@n%@waﬁ
nsaifildnely 4 Salusmendensledsufiv

2. msldensz¥unisdn ledu diazepam, phenobarbital #3® pentobarbital

ileAruANnsEn

3. 14 atropinﬂaﬁaaiusﬁaﬁﬁfwmalmamﬂLLazLﬁ@aaammiﬁuﬁwaq

NLAUDINNT

2.5 yansravnetauay/arsieaneis “3i 1

2.5.1 'a"maa,'l,%'ﬂﬂu,aQwﬂizﬂawawgmmwmﬂ&hu,uaa/miﬁwr@ﬁa “M”

— Qﬂﬂﬂﬂizﬂaumimmaaumsﬁw 1 ‘Qﬂﬂi%ﬂaulﬁll_(i"m
1. Eaqwmaaﬂﬁﬁgﬁwsiﬁﬁaa/qﬂﬂﬁﬁwm

2. mahdusiiadaudas
3. VRBANANATERN

4. muaml,azqﬂﬂﬁizma
5. hsluiinbd

6. vnarasags

7. viaonhdwnass

8. viaeaviemld

9. fmnviaeahd

10. nifsdadiionaaoy

— gprhemanshduiayasiivaned <347
yohemsameohdhunas/asiivandrs Tneilagiildiden 3 vunn fe wuinnsa

10 Tests/“qm 30 Tests/ﬁq@ wag 300 Tests/sqm
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vanew Bnsdenladyevaaeuiivangasluionsananunusbhsiideansnsvaey

Tuldara$s wakdesrinvesnidldeu fevhen GT-3 wag GT-3.1 Wowmauiuldraslda

fodvsinnnely 3-4 Sy

P37 8 : JUUUULARUTINuansLaTTd T unsvaaeuve sy TITehshuLay/a Ty

anee 377
LUU 4/ Test (U17) Usznetishe/d e
1 1 %40/10 Tests Solvent-1 (45ml) 1 930
(8 WY1 %39 30 W) Solvent-2 (13ml) 1999
GT-1 (5.5ml) 1 93m
GT-2 ag GT-2.1 (25 Tests) 1 v3m
GT-3 Wag GT-3.1 (12 Tests) 1 v3A
GT-4 (5.5ml) 1 93m
GT-5 (5.5ml) 1 990
2 1 49/30 Tests Solvent-1 2 U0
(8 WY1 %39 30 W) Solvent-2 (40ml) 1999
GT-1 (15ml) 1 990
GT-2 e GT-2.1 (25 Tests) 2 v73m
GT-3 uag GT-3.1 (12 Tests) 3 vn
GT-4 (15ml) 1990
GT-5 (15ml) 1990
3 1 %4n/300 Tests GT-1 (50ml) 3 990
(8 w191/30 W191/60 W) | GT-2 way GT-2.1 (50 Tests) 6 v
GT-3 uag GT-3.1 (30 Tests) 10 vIn
GT-4 (50ml) 3 U0
GT-5 (50ml) 3 930
a 1 90/30 Tests Solvent-1 (w3avatid) 3 U9
(8 WIN/30 WIN/60 W) | Solvent-2 (120ml) 3 970
GT-1 (50ml) 3 9790
GT-2 ey GT-2.1 (50 Tests) 6 vIn
GT-3 uag GT-3.1 (30 Tests) 10 vIn
GT-4 (50ml) 3 930
GT-5 (50mU) 3 U0
5 1 4»/300 Tests GT-1 (50ml) 3 990
(8 W¥1/30 U91/60 WIH) | GT-2 way GT-2.1 (50 Tests) 10 v7n
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GT-3 gy GT-3.1 (12 Tests) 25 ¥7A

GT-4 (50ml) 3 930
GT-5 (50ml) 3 930

WUl A/ Test (U17) Usznetdhe/sumwn
6 1 90/30 Tests Solvent-1 (420ml) 3 930
(8 WIN/30 WIN/60 U¥) | Solvent-2 (120ml) 3 970
GT-1 (50ml) 3 930

GT-2 wag GT-2.1 (50 Tests) 10 v¥In
GT-3 uag GT-3.1 (12 Tests) 25 U0
GT-4 (50ml) 3 930
GT-5 (50ml) 3 930

ﬁqmﬁl ey sqmﬁz : musqmmaawmm 10 Tests/4n uay 30 Tests/yA WNEEMU
M3msI9EeuUvly

¥9fl 3 uay 4: wangdmiumannasadsiiuunuasinimTaeubthiu
Usedn (then GT-3 uag GT-3.1 awnaunssay 30 Tests Wenauldufvsnwiefdllddu
arsadlaltine GT-3 wag 6T-3.1 Anaulddmnnelu 3-4 fu)

97 5 uay 6: wangdmiumInnaitsuuiahhide 1 pdsvoamansralahnniin
(the1 GT-3 uay GT-3.1 wnaunsay 12 Tests Wonaubdufuinwnhedilgisu endd
1hen GT-3 uay GT-3.1 finaulaalduunniely 3-4 )

613@‘171"3 hag sqﬂ'ﬁs: 613@‘1'71'3 @@mm@aﬁmmfwm Solvent-1 ua Solvent-2 s1lld
109 §h1en Solvent-1 Ae Dichloromethane Tnevalulduiin AR grade Wldhdesnisaria
drbthaiabdodaviia HPLC grade lhduuazsilididesi blank ‘U@\iﬁ’lﬂ’]ﬁa’lﬁﬂﬂﬂ%ﬂ

#1u5u1181 Solvent-2 A 5% Ethanol Tuin

2.5.2 wénmsvinnuvasyaasiaetshuuay/asiuateis

ldwdnnisvinauwes Cholinesterase Inhibition technique As193AsERUALLLY
fiwvosasiunnddlassuynuiaifadlusadsinmaiinmis Feiinammslduiivees
asfiulaesmtu abdosiviinaerallufiviinddrebdlugrbedinsdulldiAdd sinarh
IuseavBammsvhauseseultalladueaneisaanasdosay 50
maﬁmusuaqsqmmwmE@muaa/msﬁwﬁwﬁ o1dondnnsihansidaunadlubduons
nluwoais rhduumuashduansivdugiuledueanelaadudnbd axdauauily
nsfudsnsvinureseultalledueawesa Ssundldueultaliadueamnoisalueoulduli
fhelial st #bdfinseandundanasusalehen uldeifidhdlunsauauaunaes

aswndiiviihiidsdaassidalissamviesrifaladu Tnseuldaebdosaasansind
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dousvamudrilnaneliulrduuaznsnesditdely Tunmgunfveldrsneunbdiouldl
Tndueawaisaazvhauagluaneiiauna Wdwnnldiuansidaunadaoanzadsdly
bduobdnluneamnuasahduam Sedianautilunissudsnmsvieuveseuldsl fualdnng
AIUANANAATDITEUUYSZAIRAUNGA LY yildfinsiinnazavanvesansdevsvamanniy
ufinsuanseanveshdueinsuazanuiinuniishey kulussezusnagionnisnilobde
[douue Foudsuy mudh vindsws wiesen aduld ondeu Uaddesdesds flennns
bdsndledunsegnlahunive erwiilasinan wlddl melagunnuazorslduaingld
Fetold %ammquLLiamaﬂ@ummﬁmmﬂmUﬂ&‘ﬁ'Lﬁmﬁﬁuﬁ wﬁu@ﬁummﬁuﬁw Usunad
vunauakdommanmisldiuasiig

a?m%’umamaﬁmw@m8@1LLaJaa/mﬁﬁwi@w@aaﬁqmﬁwmmaﬁmﬁ@miﬁw
“?]ﬁ”ﬁﬂwé’a@wﬁmaﬁmm@ﬁa@wLLmaa/miﬂwm@N@ ansfivaylududamahaumes
wultallnduteaimeisa (GT-1) ildeultalldarunsolulslnsladesddaladu (GT-2) Tas
UsinaezdRaladu (GT-2) Mvdobdaskiusimunanladivesdluyansramotaduay
asfunhen éﬁwﬁaQwﬁﬁwmmaﬁLﬂi']@ﬂﬁmmﬁuﬁwqq wultallnduieameLsaay
andfudsnisyiauannuny sldierdfaladumdobdlusinasnnlduiy ddldainns

NaaeURditluLnAN

2.5.3 Wisuiieldefideiduvasnsnsrvseustahunasy/msiivatartdroynines GT-

Test uardsnsrameuasgiiosufjianis standard Methods

— TMIATIRERY

N13953988U GT-Test Kit a53tiie 1 F8aunsanseunguansiadindndnginy 2
hduAeebdnlunenia rhduumuararsivdugilu Cholinesterase inhibiter #1%3u
n13n52462838 Standard Methods (GC&HPLC) 1529 4 Afilemansiaiididndngity
a ha

— spogmilalunisasiadoy

GT-Test kit ldiaanlunisnsavasuldug wazanunsansiaaeuldafanzuansq

siabghe (Famsnganfiagladldy screening test lun1smuauamamHanEn) d1viuis

$97LUY Standard Methods %Hnaﬂumimwaaumu

— Llasrvaeu-tininssd
nsnsIvaetishe GT-Test kit Hu iieldsunitdnuvdadrenenldrfazarunsn
ny1aaeutedld Lddm3u Standard Methodstiuldedldlfisianligarudaugianiz

(Residue Analyst)
- ﬂ’ﬁaﬂn‘l@qqﬁiuwﬁmﬁrﬁ]
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nsmsraaelidas GT-Test Kit tullddid lidreluntsnsaadunn denssudey
fun1snsalae Standard Methods dsazdidununisnsragshdr ilosaniadesiionas
gUndalilldiisrangann naonuansiadidrafdedadiifinnuianiqge vildidhd-lddeg

4N

- LLu’J@Nﬂ’]iﬂi’l‘ﬂﬂ@UﬁﬂiﬁH@@N

v o =)

Talgtuisimsanduinnnasiaiifdndnsfiveelila Junannue Tnsenikd
Bumimﬁiu@qmmmiﬂizﬂa‘uWaaLWW (Organophosphorous Compounds) LLEW?E}J
ahduim (Carbamates group) fifinssAneuiamnTuy iy msasadeuuuy

a

Standard Methodd deserdunalumsiaubdubdmimaiaiflunsasafivangas
[dely bddmsuisnansrhdonn GT-Test kit BEhansiedisdadnsfiolu 2 ddutasdinng
fannTusldubehalsin Ssasnsonsaeumnsldufivosninlshane
uananillduveanisinems deddiinsimuruivigeiininsinenslaluwuy
\nunsduntel (Organic Agriculture) Tngndnnisaglalldioinilunisuiuugedu Lulld
gbluy llldasindidrdnivity uadliliinisldansiadiindauuas-dnsiviaes Ldaziinng
[Josrudnsiinlacldansatnansssuvifidig ondnddidu arsafmanazinia aglad
Tusngu amaiFed huthuasfivayulnsduafitadlivosiu Feansatadreqditnidldidail
faldlhadddinansssund Ldifigrslunflestunagirdndnsfidldiduieatuansiin
dngiin Faduismanseuiindenullufivilenantdrsmnibduiinadie 3638 Standard
Methods susdlalanunsansaiesnddmansfivbdrildias bddmiunisnsrbdaeya

GT-Test Kit awnsansraaoulblh nandniusiensliufivanerandheuslnanelsl

2.5.4 UszAninwvasyansravielshuuasy/ansiivatdns GT-Test Kit

—@Wﬁﬂqmﬁmw@ (Detection limit)

munadiuansiafifidauuas Trichlorfon = 0.05 me./Kg.

—EWﬂ’J’W?Jﬁ’W%J’]ﬁﬂGU@ﬂ%%‘IUH’]SMi’mﬁ@Uﬁ’ﬁ‘ﬁ‘U

(wanlzloyaansail 9)

AN 9 ‘Uﬁ%?‘m%ﬂﬂ‘wﬂ’ﬁVIﬂﬂ@U“U@\ﬁsQﬂmi’mMWEJJDEI’]LLSJﬁQ/ﬁﬁiﬁ‘H—W@N GT-Test Kit

fn/malal Uanfu-Uanhus
LAl 92.3% 92.7%
[dpnasuniz 85.1% 77.5%
Lehaughdes 87.1% 83.0%
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@Wﬂﬁﬁﬂ\lﬁﬁu’ﬁﬂl‘l(!ﬂ’ﬁﬁﬂ‘lé’]ﬂ 70.6% 65.5%

[ Jvuansiieg 96.6% 95.8%

yansramehehusayasfivands “37” asnsansivaeumansinsinnenaiagly

inalatlahlaonsieldunnhd@isinasgrumidesufoinig dsmsed 10

A1519% 10 L‘U%‘EJ‘ULﬁEJ‘UNﬁﬂ’ﬁﬂi’]‘ﬂﬂ@’]LLiJa\‘i/ﬁ'ﬁﬁ‘H-ﬁlf@?\ﬁ%@’]ﬂ“qmﬂﬂﬁ@“d GT-Test Kit

GT-Test kit Standard Methods (GC&HPLC)
Sample Not Detected Not Detected
detected Safe Unsafe | detected <Codex | >Codex
fneralll 350 134 a4 383 130 16
528 fabeha | (66.3%) | (25.4%) | (83%) | (725%) | (24.6%) | (3.0%)

2.6 “uIssuazienasiinetdasiunisastanvantehuuasntdislusmnsuazndnsolad

nmsAnyfiEhusn fimsdnaiirueiuasanusdlafieriesmsdunidvelguilaaluie
nsammamuasiuay 316 au Taslduvuasuaslunisiitdeya nans@nwimldhguslnadiviaund
[doommsinunsdunididllduauaim whdsiiunvosemns daunnden afafnmuesdhduazeaii

Yaanngluaimg’

Yan Yu, Senke HU, Yuxaun Yang waganz lehinnsnwiferduantshusasmnensludnlae

2% Gas chromatography/ mass spectrometry method (GC/MS) andrddradnianun 9 i
baddiiu nanadhds 2 dads, guaduhdifn 3 Ldsuaznannan ¢ ks Sruau 518 danehs wuanteh
LLN@&@?@’NLﬁUiSﬁUE"HQ’]LLiJaQG]f@NE;NEjW (MRLs) dowae 7.7 Inkdesazveansnhereiiiusedu
MRLs Tusfnadisly fnelinvuasdnillusndd dovay 11.4dovar 5.1 uakdesas 1.6 mudulals
auuatshsumuggnaludadiuesindhsiinuansatdaiuszdu MRLs Tudneulinfiuntsdheiy
[doway 84.3 (27/32) vesmsiindngiie nsaawldiinaladlduvesasabdrafusedu MRLs waslu
27 silavesansindndngfivinsaandddansdalicufusedu MRLs 7 11 vlinldesas 40.7) liluans

LYY

fi’fmmﬂmgﬁ%ﬁgf@m@hmimwm miﬁﬁmﬁmgﬁ%ﬁmaw@aﬁ fdld snanlnesi devay 9.4 1n
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Aahdied Jovar 8.7 uazlawlnied Jovay 8.1 uaﬂmﬂﬁmmEumaa%ﬁa@wﬁﬂLﬂwmﬁum@ﬁmu
98 shehs wldhanbehuuasnhdns 1 shbedhsdskdidovas 1°
Uszinelneinsinviiesantduuawmbdrdludniifewuilan 3 %ﬁmﬁﬂ@mmuﬂ"ﬂﬂ Im@;u
Frbdhainadidn 137 fhdes, ﬁﬂﬂ%ﬂ@ﬂ 125 ﬁaaﬂwuazﬁfﬂaﬁﬂ 135 fdde arnmananly
nysnnumuaskazd1edinte Ldhd Saniauasusy, uunys, ogsen, unustil, aynsanas,
uATTTAN wazanmdeassnatalubdumsn ldld 5ﬂ%,@ma1@, 3ol W, aneunhdy, udihd
W, maﬁiaéfa, ﬁa‘i@, Jag13hdife thandnsddenteunasmhabeleds Gas chromatography/
mass spectrometry method (GC/MSE’J%’]W@EIE]U@'}J’J@N 28 Un W‘Uﬁ’l&l’nmamf@’lﬂu
fFnmdigs 12 viin Immmmmw@wﬁa@mﬁﬂﬂ@w@mﬂﬂmmmamaﬁmiiwﬁ@ﬂmL@umsmﬁ
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99 pudrdu wuankdusasnhdrdlusinnibes 9 viin Tnenmsundidriadsinnanbdetiduan
fﬂ?ﬂﬂﬁﬂLL@QN&S%W%@WI@JL%umiﬂﬁﬂ’ﬁ@ﬁ’mwuaﬂgﬂLL&I@QW@NQQLﬁ@Lﬁ&Uﬁi@ﬁzﬁUﬁﬁ@ﬂ
uuasnnensgega (MRLs) Josaz 98 waz 100 Awas Wumgmmaw@wﬂuﬁf@qqfﬁq 12 %iln
Immwaww@wé’h@wﬁfﬂaﬁwﬁammﬂmamama@waﬁwﬁ@ﬂuL@umaﬂﬁmﬁmmwumaw
wiawndsgaiiofieuildsssuatduiaimeaiagaan (MRLsLdosag 99 uay 97 mudiiu™®

U A

Tulsewnalng dn1sdadaniadreioussaisiaiifndadnsiia (Thailand Pesticide Alert

Y

Network: Thai-PAN) Lilunssautguinimnisanvaisebdnsasisausslotddunsinyasuas
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ngndUa umin usideinzuazuzidoma nalal 6 vialdhd duaneriiis urazne undly uaungy

dSauazhdasians Shdusbdhaionun 158 drbehe bildalu 2 fdu felld

bt 1 Avandshsladdumsen sshe ldld 0 wualas waldlafauasnanbdhds 3 dads
ldld nanaln aaraususseauasnarnfidos Sdihaldildiingssyaainiusesdtamaslilssdd
lhualdinunsduvidnioaddruanndts famn 95 fahhs

bt 2 1ivardshsluldumsauazgiubdihdinvarolss by bdudidubhdifn eld Towms
vuhin usfhding aawhdin iaueurhdu Tnddumaalyonald Tushadainuaznaldfinisuans
aanfusesaten 2 haude 1. aandddwnunsduvie ldld oreanic Thailand, JAS, European and
USDA Organic Standards uag A.C.T./IFOAM wagdliehitss{dliununsduniedldlalinsuses 2.

aandldaends ldid 0-GAP, Q-GMP wardlidriissldraenseldliliinsiuses Hanun 63

Frheha

U =)

Tnomaniadheifiousvannaiiddadasiisldvintdiinsidmasiadmdndnsiivntdns

Y

=

WUU Multi Residue Pesticide Screen (MRPS) &sanunsadinsddmansiivandrddhdn a50 aiia 4
[dosufiRnisludseimasanguitlduses 1ISO/IEC 17025:2005 Tay UKAS (United Kingdom
Accreditation Service) 9ntuthnadiasitdunuIeudisuilidn MRL (Maximum Residue Limit)
M%@wﬂ%mmmiﬁwmv@wqqaqm MINUTENIANTENTIETITUAY Sosevsiidiansivnndrs Usznie

dle 26 W.A. 2550 uay CODEX

nansiesedaniduuambenduinualdwldn dradhadinnaldfiivaddsliddumsany
asfiuntdraniter MRL wnhdadhsannnanhdhdsibdosas 70.2 uaz 54.2 audsu Tualen
\nwnsdunbefinisnsranuaniduuambereiiider MRL dildiy Organic Thaitand wuiilin MRL
2 910 10 s ldhd uwnsnuasusideoise asfusennuasduniedy diau JAS, European and
USDA Organic Standards wu 2 910 9 faaehs lald dhisuazlaaiiang uwasdlehiissldladuineelal
'Su‘v@@mmemiw%’maqmmgmwumf@wa 4 971 8 faaehs Ldld nensn adidn dhdnenuae
uwnen ludlannunsUasasdoinsasanuansiivahdludnualdiiler MRL 10 99 16 dbdhaly
a@wﬁizuamﬂ Q-GAP ldld winuaa nzwnsn dhelnenn adah ﬁf@qﬂ upioiUsed duanstie We
Ldsfansuazuzazne wazwu 6 910 10 fadghs Iuﬁﬁwﬁszqamﬂ o-GMP Ldld winuas nziws
fhelnen pdih usdeszuakduaeiile Iua@ﬁﬁiz@wmuﬁﬁmaamﬁa@@memw%’mm

wu 5910 10 g]J’JQN @\B WRAINT NELWBLUTIZ WINLAS ﬂ%LWiWLLazﬂQ’]
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Tasnwsauaniadadnuazualdionun 158 #rddha wuansfivatdraidd) MRL 88
sabehs Aaklldesay 56 Lilddunuarsfivahdrsludniiter MRL 60 910 115 dahdhs wuanniign

Tunatih winuas dhelnemuagnzimsauadu uazralawy 28 9 43 faghs wuanniigaliduans

P
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e LdsTansuagsSamnugaaut!
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Tufuil 22 unsrau 2561 ta3ddheideufvarsiadidndnsivldinibdunsanlunsmues
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, vanldswagdamdu Akhelunainan, naratauazgiubduhdiin Ineldyaneaousheuuasly
pstdunloamniazahduiun (GT test kit) wanisasranddlial 2550 wuasiadiddn 03y
vuldevlugsiiandidosar 66.4 sosaandad 2553 wlidesay 19.41 wagmsrumansanuasied
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sULUUN19398 llunsideidedinm Tuguuuumsidodmssaun dadondbhdlati3se
lleidon TnoladsirbehavesomniuasndniolslinunsdunBdeantah 5 ann ldid i, wall,

Lﬁaé’@um@, hsuaz Seyuf LaTIAS DAY
3.1 fanehsovnsuasnandaldinwnssuntd

[dusrndhsomnsuazndnfalahinwnsdunidlaeldiznbduuuuladondonrdnhasiiy Gday
nidusrhauuutadgatuhsassnalelnbsumse 5 bdduwnnsumumues Seldaslsasd
nstmuasiauldsassnaddlabdunsadu q ldid 38d1 shdifin (vAaoo) hdudiel 1ihdiim
W30 (PGxox), Tiold guubduhdiin (TPxoon), Fagaids (TSoo00d) wadalauali (FLooo) Tng
Bendoswau 100 fabdhs ddweenkdu 5 wuan Idavmnaasiauasiavunumanaiy 9 ldld
WInRn (XXOLxox) 53 famels, nuranalal (XX02x) 9 Frdels, nuamadesia (XX03xxx) 15
fahehs, vanaledbduadla (xx0ax0) 13 Fahehs, %umd@mazé’ﬁymﬁ (XX05xx) 10 fahehg &
FonomnsuazwdnfolelnuesduvBdfitinnsgiuveanunsduniidsesiu viedinmshadrbdrehihaann
Tneldsnfiunisifvinaghantdassndlebdumsn 5 bdhbduuadddiifiunsnsaamanta
wuawnherenely 24 ﬁi’i"ﬂmmé’qmﬂLﬁuﬁﬁ;@w@w&q@ﬁwmmnma@’lLLmaﬂ/mﬁﬁwmf@'m “GT”

(GT-Pesticide Residues Test Kit) TuszhdneTudl 18 natau - 21 wgadnieu 2561 Insfisranis

behagal

M990 11 : S18mssanehseinsuazadnsoladinunssunte

WU e 318113

VA01001 Laldoumuns
VA01002 fFnnalda

At VA01003 WINTFUM
VA01004 usonlAd
VA01005 nbdadedid
VA01006 gy

. VA01007 AIRTY

Hin .
FL01008 Knn1AeL
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VA01009 ﬁ@ﬁﬂaéjﬂ (Green Qak, Red Oak, Endive)
VA01010 Nnaan (Green Oak)
VA01011 Windunas
VA01012 Fayuytnaa
VA01013 ialavudiju
VA01014 Winoe3ud
VA01015 uzidiaghi
VA01016 \Winviau
VA01017 avlbd

VA01018 gLy
VA01019 uzidowmasalos
VA01020 ULLYOLNF
VA01021 Uz T oALYeS
VA01022 atihdeans
VA01023 Ungn

VA01024 wallahal dike A
FLO1025 sl divde B
VA01026 LATON

VA01027 newaU3
VA01028 mouri gl
VA01029 wourligwides
VA01030 VWAL
VA01031 Ao

VA01032 WA
VA01033 fawan

VA01034 unanilu
VA01035 AREINIIEY
VA01036 atalhdu
VA01037 ULALNOAY
VA01038 [dlnadoy
VA01039 fhen

VA01040 g3y
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VA01041 L4
VA01042 waniih
VA01043 ULLVDN
VA01044 NNNIAY?
VA01045 YANNESA (Green Oak, Red Oak)
VA01046 Anlehunilen
fin TS01047 fha)edu
7501048 ATANT)
7501049 fhalnen
VA01050 atihean
VA01051 IVIER
VA01052 L alnpnny
VA01053 [lnves
TP02001 W3sng
PG02002 stahsinenlalan
PG02003 | duvessiiiu
TP02004  |Lawlwnu
wala) —
TP02005 dudzIngua
PG02006 haheneunes
PG02007 hdherindy
PG02008 ULaLnND
PG02009 ubthadeaane
VA03001 yuTerndeuny fido A
VA03002 Y Tgrhdeuny five B
VA03003 vhundavedld fvoA
VA03004 vhvasiudondiy
VA03005 yTrhdoni
TR VA03006 YUVYIN
VA03007 vuasenideuia
TP0O3008 ilutaloy
TP03009 5WU3J53LW§@N3@7'JVLQLU@§
TP03010 uLan
TP03011 UUlANENY YL
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Yruusaneld fe B

TP03012
TP03013 1dhylohdunia
VA03014 Ldhtdessenaiinnug
VA03015 %’fgfyﬂmiaELLﬂﬁﬂﬁ%%agU
TP04001 lalld fivte A
VA04002 lalld dde B
FL04003 lalld dide C
PGo400s | odd
PG04005  [Lnnanald

P PG04006 é’uuaﬂzlﬁ

LLag@ PG04007 ‘IZQJMEI'WZJ“UU
PG04008 dupeny
PG04009 aglnnmy
PG04010 duluny
PG04011 onld
PGodo12  |lnuild
TP04013 veuuLabgiaTuate
VA05001 Ay
VA05002 [dbdoweuuya
VA05003 L lievue3dumie]
VA05004 Green Lentils

kdawas VA05005 Lhavewnz3

Seyuna VA05006 Luaaiubdisuvite
VA05007 Ldnsnndethafednsagy
VA05008 Saufiwnaunoulida
VA05009 a3 nikdl
VA05010 Ldtdesunsmanaide
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3.2 mydwstdetshuadusvnsuazndnsalalinunsduntildreyninernsrametauay

d15iwnhas “GT” (GT-Pesticide Residues Test Kit)

ﬁquﬁmmaamﬂ@wme/msﬁwm@m “GT” mmsammma@wLLmaalu@maEﬂwiu
woain, Phdusnuazhduansiwdugilidu Cholinesterase Inhibitor Ingmnevnsdathaiiantsh
wiasvioasfiuntens axdudimahauseseulal Cholinesterase (GT-1) viludiouldalls]
U381 Hydrolysis iU Acetylcholine (GT-2) Id TneUsunames Acetylcholine (GT-2) ﬁLM?ﬁ‘E}@U
shihusimunauldiesdlugansie-Ldibdheiiinneseiinsidiidraraliufivgs ull
Cholinesterase %Qﬂé’ug’amiﬁwmumﬂ%ﬂﬁluﬁu yirladsl Acetylcholine mﬁa@ﬂ,uﬂ%mmma dlu

waoannassariaaiannanaldee
3.2.1 Sumounsiwseusabe

[douflagtiomnsvidendndaairbdhilunsalneldyannaoui dosdinswousachdud

[

ANUVINYaL FeazuahansiuluaurinvesesTithannsae fai

1) Ussamitiinui na viemnldau fdmaviu fiu noeiidaneen lunsafishbghddomi
@%ﬁuﬁﬁ@u@wﬁﬂm@wﬂuﬁa@wMQHLLﬂN%’mLmﬂ Werdnmviueen ndaandy
dhduhgnesn

2) UssawinAulu aenviSedbduilddeeen sadin

3) Ussnmmald wissushhdhaiauden dmiunaldiifiudauts Iinadeeen wiatanshduits
nndrbehainuagnaldlddniunisaameusabhias Tnsthbdhabdulildatduviols
azna oonkilu dd nenr Adwitadnstaunnynildldiadsbebdes 200-300 n$u
su-uadhbehdulasBen uareanuaulddudeidatu wethluldesidely

a.) Usuinndayfivuazdannkdiehey denehdruiidunsan fiu fiu nseeen wehbdsasnn
ranuasldaniu indeldFou bidahy ddw uakdustbehdlldunshelaity Illddnn
Uszangs 300 - 500 n3u kilsessiunutdieeiesunains Tnensusldidaldniedodilu
svay (eldldindesunuasirbthainaniidon E]uﬂ'13@mmsgma@muuaz@ﬁﬂ@amﬂﬁ

o v w A u@ E Y E a o@ A A A =
mmﬂmgw%mam FWAILUIDU) INUURN quaqamﬂ LAagUNFAIUNLUNADBNAIINIUAN

Lehudteoaitu bdasnldqanaddiahsldudedor ievluldnsadely
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5) Usenniiiedhd @enambdudisulsennuld sumdsidaduduvueneueld wagthliun
@ a
ULATDIUN
6.) Usenndhdin wnzdenvievenngadia enmtauisuusemuld sadadutugnvune
wouslld waziluuddheiaiasun
fraehalnedigunisua-suavidenlas Idihandddunadngbdns wewsesllddwiu

AsasIatuneldely

3.2.2 asailvasmsmisiniemageu
ﬂgﬂ@li?f\mw@’lLL@JENG]r@’]ﬂummiﬁaﬁwmaa‘u GT Usznalishe

(1) GT-1 fi@ Cholinesterase enzyme

(2) GT-2 Ao Acetylcholine

(3) GT-2.1 Ao Sodium Acetate Solution

(4) GT-3 fi@ Hydroxylamine

(5) GT-3.1 A® Sodium hydroxide Solution

(6) GT-4 @@ Hydrochloric acid

(7) GT-5 @@ Ferric Chloride Solution

(8) Avinazane-1 Ae Dichloromethane (AR Grade)

(9) Favhazane-2 Ao 5% ethanol luth

3.2.3 fupaunsarinianes

wianwseushndraseldesld) Sahunatashdbdreias

1. dinsrbehsomaniendn ol unasBenuasagnldriuld $1uau 5 ndu videTufy
viambthalidaguszion ldviasbdhaodeldldldennugs 1-2 In veswansbeha)
2. Fudwhazate-1 S1uau 5 @ videtusuriindhchywdhusadddashaasldatn dih

s Uz 1 widt sandd 15 widl
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3. ldvaengemanafin gadvhazane-1 anviamibtheilldiniealldarhae 2. 1w 1 39 asly
vaoakds 1ndugadvhazans-2 S 1 48 aduvaealdmeasafiau agnldiieay
uentuubehsdiay

a. dwaealdhasuvalduadluvasaldianbde 3. uazihlussmeluninhgulaelidindane
uwiadiuabduvass druvansuuvemasaldaeunaddeiafugundalszive

5. ldaiedeliluaslufindalnihen taeseSmadadhelalvusmwiull Indoudaedody
vagllmhdiusunnuussadideu Laaibdes quuusuhdldfiasiihesnaniung

6. nddlliinndlihiheuszanm 3-5 unit essmeldiondreataiahehedtbddldaos
vaonhtheenly Tnekthouldiiunireusntulidu 2 Al doddfidnvnzadoveatitubng
imdalufiansreuiindidunaen LLazLﬁaizmwm@’J%mﬁaﬁwmaﬁ’mmﬁa@w@;ﬂtﬂm
Usvann 197 iy

7. dlessmeenivhazats-1 vusluasmasldirenatingahehe wiaidehdr “sample extract”
Tngaziihdiluldnsamarsivabdriluduneldely

324 %’umaumimmma@mma

[

w§nnatashbhaaSeay Suhuiestdesiametduuabdely Tneiiased

[

1. maeakdrldal $1uu 2 naen wahensal
vaenil 1 Aspannviaendndu gadiviasane-2 Idadlunaensiuau 0.25 3% (Ldw)
viaenil 2 Anaanuasamunu gasharate-2 ldadluvasadwau 0.25 3 (1dw)
[drunaenil 3/4/5 aufisnudidesnsasideseu lunaensibehsdidosnsasaiiasidd
fnaannviaeadahdhemudiduresansadnsiabehs uazgathen “Sample extract” flldan
nssznesbhdutunounsadta S1uau 0.25 38 (Ldw) adlulunasatiug

2. thwaeannaesiiwsealldiomn 11J';'1ﬂ@wqgwﬁmw’]uqmmﬁ@usz@ﬂq 32-36 °C
lehnaengananadingatiner GT-1 d1uaw 0.5 58 (bdw) ldasmnuaon dandld 5-10 uil

3, syirheenaildwauihen 6T2 way GT-3 feil
- msauthen GT-2: wiien GT-2.1 ashuvasien GT-2darhuasibieh
- st GT-3: wien GT-3.1 ashuwasien GT-3daruasibigh

0. ladvaongananadin gatheiwau 6T-2 :bde 3. $1u2u 0275 3% ldadlunaend 1 il
vaondnad drunasaiinde ldiheway GT-2 aslunaenay 0.25 88 (Ldw) denaiteuy

60 U9
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5. iflensuiian ldvasagananaiin gathewan GT-3 91hde 3. $1uau 1 8% (bdw) ldasnn
waam@auﬁ’uL@mﬂwaamﬁﬁﬂmmauﬁu

6. H‘waam@mwmaaﬂ QWE’]EJ’] GT-4 37w 0.5 % (gau)Eamﬂwaam@auﬁ’m@maamﬂ
viaosldiemaniu

7. lavaongemanadin gathen GT-5 $1uu 0.5 38 (bdw) Idawmnvaen tdosiuikdninely
Ldaznasnlnasladhiu Funadiidetululdasvaenuisudiouivafiinssidhaaen
AIUAY, VaondnauLaziiheng

8. vhanshdnaas 3 aft wakdunaiinsndd

9. [dhunansmaaeu TnsFeudieudfiusng
- frbghslidouhdwiehiunasnniuau fe lawuantdhuuainhdrwteansiisinddeiouldsl
- ﬁa&]mﬁﬂuEwaammuqmwauamamé’@ﬁu fio nuahdhusasnhansvideasiiina
[doweuldidlusssueonsy
_ shadheduhfunidduhdvaonsndu fe nuarkdhusawnhdrvdeasiiinbderouldiiu

SYAUYBUSU
10. Juiinuaaslum1sg

dl U = U @ U =
$19799 11 @ A9 IUUNNNALEEAIREN1INITUUNNNEA

. UUNATIINY §
Vel 1Y 578N1NATIINY
n %
AN 100 10 10 Shelnens

3.3 MsAasedneaina

ﬁﬁLauawamsﬁﬂmm@’lLLM@Q@?@NI@aﬂaaamimﬂumiaﬁmaﬁqmmmmm%mﬁa@
Lﬂwmﬁuw@ﬁﬁmiw{ﬂw Imsmaﬂmﬁaaamaqmmiﬁm’mwﬂw@awmﬂ TIDUAVBID1NT

a tua@d'd gj
LS HARNAN mmsmwwﬁluﬂmmum
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T

TunaUNIALTINIY damay gy nanAu | WeAINeY | Swaneu

Anuhdoyafiishdestuaiise

ds1auardavnsemsemsuaznan ol

nensBunEiadldnsaaey

Anuhdoyavesyavagouiild

NUNIUITTUNTTY
Feulpdsgnenaiinld

i@uefiansahduasesssy

Gli’)ﬁ]ﬁ"l@ﬁLL%J@QIU@W%’]?LL@SN%G]JB{GM

R U

asUuar AT IEdHan1sAnY)
Forilduniadndd

YLAUBNANITANY

3.4 NTAUILHLLIAINTTANTUIIY

nsiansadduasesssy
madnldluihdedes nsnwankedusamhdrsluemsuasadnsaladinunsdumnted

Tuamngamauas ehunmsinnsabdwasosssu lnnugnssunisiinnsansdesssunidelu

il‘u‘l@

9

MAdouarinnig eagassugumabd suinendoudind HalunsideilaAehdodusybe

nsAdiunsnsadianidantahunasnnei

Tusebdetudl 18 nanau - 21 ngadnigu 2561 lddndunsifusbdhsantsaswade
Tubdumse 5 Ldddid 3hdn shdifin, hddid shdifim wisinew, fielld guubduhdifn, fidudauas
[douald Tneidondodiuiu 100 drhehs uastanasannamantdhuambdranbdesufssnns
el 24 ﬁt‘mmué’qmﬂLﬁUé’h@N@qwmﬁwmmmma@wLLum/miﬁw@N “GT” (GT-Pesticide

Residues Test Kit)
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ﬁ]?ﬂﬁﬂﬂ?Nﬁﬂ?'ﬁ@l'ﬁ?ﬁ]ﬂ’lﬁ']ﬁ?ﬂ«!ﬁ@@EJ@Z“U@Qﬂ’]iG]i’Jﬁ]W‘Ua']‘&I'ILLMﬁQ@?@’]ﬂu@ﬁgﬁifm \E’J

iluSeuiieusurenuanunidalafduiamtdiuaznisdinedug fiehdeldely

NAN1SANEI

nan1sagounibdes finisineldvyensamehehuiasy/asivahdrs <37 (GT Test kit

Tughbehiomnsuaznandalainunsduriesianun 100 shhde addsassnale 5 dds [dld 5hdn
918t (Villa Aree) $1uau 68 éfﬁ@m@mmﬁ (Foodland) $1uau 2 b, fielld ‘gLUEQJELﬁG}

(Tops Supermarket) $1uau 12 fahehs, fedada (T-square) $1uau 3 fhatha, @ELM ahdfm aeny

W151n9Y (Gourmet market Siam paragon) §1uau 15 fagha Fadruunld 5 vuaahy Ao dn

§1uu 53 danghs, walal $1uau 9 fabehs, w3esiiy S1uau 15 dbdne, Wedbduasdla $1uau 13

saehs, bilwasSni $1uau 10 Fbdhe wansmanmagevanbdhuiambes fnskdelui

1997 14 wansnaeua b usawnhensluinduted Im@ﬂ;mmaww@’lLmaa/miﬁwrlﬂw
“1” (GT Test kit)

nuIN iﬁﬁ 318017 WU EW‘U

VA01001 LdldoununySu v
VA01002 | dnnialkds v
VA01003 WINIUMI v
VA01004 us9nlAd v
VA01005 nidadedid v
VA01006 | nbsly v
VA01007 KNl v
FLO1008 NNAIANADI v

A VA01009 YARN#an (Green Oak, Red Oak, Endive) v
VA01010 rnaam (Green Oak) v
VA01011 Windunas v
VA01012 Lﬁmmwyﬁﬂma v
VA01013 | uinleudu v
VA01014 Winoesud v
VAOL1015 | uzidiaghs v
VA01016 Winviou v
VA01017 | mzlhd v
VA01018 ULWOLUTY v
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uzidomeenIldy

VA01019

VA01020 ULLBINF

VA01021 uzdowmamyes v
VA01022 | atshdesns v
VA01023 g v
VA01024 | willdad fide A v
FL01025 | il dide B v
VA01026 LATON v
VAO1027 | nzvanya v
VA01028 mourlitgdahs v
VA01029 wouligwides v
VA01030 VIV v
VAO1031 | Tdou

VA01032 | whknu v
VAO1033 | fhauen v
VA01034 unandtlu v
VA01035 ARSI

VA01036 | ntahdu v
VA01037 UzazNOAU v
VA01038  |dmilnadeu v
VAO1039 | f23en v
VA01040 LIy v
VAO1041  |gh

VA01042 | wanduh v
VA01043 ULLADNI v
VA01044 NNAIAY? v
VA01045 YANNESA (Green Oak, Red Oak) v
VAO1046 | firlhunilen v
TS01047 | fit)edu v
TS01048 | neins,

7501049 | dhelne v
VA01050 | pttheen v
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VA01051 SRl v
5 VA01052  |dlwavy v
£
VA01053 lylnmes v
573 7 46
ArklLdooas 13.20 | 86.80

599 14 wldh ewvnsuazkansalalinensduntdlunadniiasmun 53 fabehs fnns
asranvanka e hassiuau 7 dabehs leld NINFUAN, mw’”uamﬂaﬁﬁz, Lo, %@@u,

ﬂimﬁamgmasﬂuwm (ﬁmm@aaaz 13.20)

G]']ﬁ']ﬂﬁ 15 Naﬂ'ﬁﬂﬂa@‘anQqLLQJ@QGH@'NI‘UNE?@@UVI% I@BE?@W?')QMWS@WLLﬂJaQ/aqiﬁU
ahda “397 (GT Test kit)

720 sWd 518015 wu | falwu
TP02001 | H34Ang v
PG02002 stshstheenlalan v
PG02003 | dunessii v
TP02004  |awlwnu v
wallal -
TP02005 dudzsnqua v
PG02006 haheveuves v
PG02007 | hehethd v
PG02008 ULAZND v
PG02009 ubahadeaene v
574 1 8
Ankldosaz 11.11 | 88.89

a5 ei 15 wldh evnsuasnansaladinunsdurielumnanaladvianun 9 dhdehs Sans

nyaanuatshusasmhdsdu 1 fbths Aeldulunu @elalldevay 11.11)
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M50 16 mansnaaeva e ulasmhanslueSeanuSurite I@a@mmmma@mmq/ﬁﬁﬁw
ahda “3977 (GT Test kit)

NUIN I 318113 wu | lawy
VA03001 yuTertidousy e A v
VA03002 yuTentdeudiy fivie B v
VA03003 vhuudaseld ioa v
VA03004 | vhgviasiidondiu v
VA03005 guTeandeuiy v
VA03006 YNV I v
VA03007 dhuasenideui v
\A3DIAY TP03008 lutaloy v
TP03009 | vhundandenaddrilidiues v
TP03010 ULAR v
TP0O3011 UUTANANTILTEN v
TP03012 vhundaveld e B v
TP03013 | wrlsgobdunie v
VA03014 | dmbdessenyiiang v
VA03015 %’ﬁymuwmsaguﬂﬁﬂﬁ%%gﬂ v
Pl 1 14
Ankldosay 6.67 | 93.33

ne5197 16 wldh ensuanansaldinunsduriilumnaesesiiuiavan 15 sabdha i

ﬂ’]i@]i’lf\]WUﬁ’lgjﬂLLN@QW@NR?’]M’JU 1 éf’l&’]x‘l Ao ﬁﬁﬂﬂ’&iﬂ@@ @@ A (ﬁmmﬂaaaz 6.67)
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Gl’ﬁ’]\'i‘ﬁ 17 Nﬁﬂ’]iVI@lﬁ@Uﬁ’]&l’]LL%J@\‘IG]?@’]QIUL%@%ELL@S@@NVI@ Ima@mmmma@mmm/

ansiwnhare “397 (GT Test kit)

UM iﬁﬂ I18N17 WU EIW“U
TP04001 | llalld il A v
vAod002 | lalld divle B v
FLodoo3 | lelld dide ¢ v
PG04004 [ iedld v
PG04005  |nnandld v
gy | PG000S é’fuuaﬂfjlg v
i PG04007 ERRHG v
PG04008 GHGLI v
PG04009 aglnnmy v
PG04010 | duluny v
PG04011 | enld v
PG04012  |li/nuld v
TPO4013 | vesusabginFuat v
ey 0 13
Askldesay 0 | 100.00

1nA13197 17 wld emswavadasaldinwasdsunidluvanndedbduadldwavun 13

saeha lalwuanbdusainhdns

it 18 nansvaaouatdhusasntendluliluassymasunte tneldyamsametahusasy

ansiiwnhae “397 (GT Test kit)

AU Sd s8N WU falwu
VA05001 AR v
ldsuay VA05002 [ dnhdesvenaea v
Sy VA05003 | dlbdiuedsuid v
VA05004 Green Lentils v
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VA05005  |dmvensd v
VA05006  |dmiueaubdituvid v
vA05007 | ldndnndebahanisdniagy v
VA05008 Sufwnaunoulda v
VA05009 |27 3 nidbd v
VA05010  [dmbdesunsnauanite v

iRy 0 10

Ankldosay 0 | 100.00

na15199 18 wldh ermsuazndnSalainunsdunidlunuanldaasSyadvanun 11

st lalwuanbdusainhdns
anUsewamsfinu

9nantuntanisnnanvartehuuasmhdlasiaiadioiieusoarsiafiddndngie

U ]

(Thailand Pesticide Alert Network: Thai-PAN) @sin1sfnmsuasieszansldansiadiidadngite
vansinensadbdeidosseldy 2550 Tneniida 2559 ﬁﬂmmﬁm@mmwm@wLmam@wﬂuﬁﬂ
LLasma@ﬁgﬂﬁUQﬂLLUUVT"JVLULLazUQﬂLLUUmwm@u‘w@ I@@mm’mmf@waiiw?ﬁ@ﬂm@ummwmw
Uﬂ‘ﬁﬂ@ﬂLLUUﬁQIUWUaW‘QWLLNaWi@’k‘iLﬁﬁ@’ﬁ%ﬁﬂﬁﬂ@ﬂLL@Ja\‘iG]?@’NQQEjW (MRLs) Joway 70.20 uas
IuﬁﬂﬁﬂqmwuLﬂwmaw@ﬁ@msmwwumgﬂLLmaqm@N Ldwuanndlidosay 29.63 (8 91 27
fhdhe)! yenandnisanululsemeRuiitinsinauuadenss Saaunidalansieiinhdnslusnly
ARz IuANAednilovresuseinaly wua’@ﬁLLmaw@N‘LuﬁﬂﬁﬂQﬂLLUULﬂwmauw@ 1 shhehsann
98 fnehsdskilldenay 19 Wodsuiiounanisinedshdniunsiseluadsi Fewuarkauuas
m;@wﬂwmmﬁﬂLLaswa@ﬁﬂqﬂLmumwmﬁuw@ﬁwm 8 910 62 fhndhe Arklldesay 12.90 4w

Lﬁu@’lﬁﬂﬂi@li'ﬂﬁ]W‘Uﬁ’l@ﬁLLN@Q@F@NE[,uﬁﬂLLaSB\IaEILﬂiﬂ@]i’e‘ﬁUW@ﬁmWﬁquiﬁqﬂﬁii‘waﬁﬂmL@umi@

e

asuazednsaldinunssunidluninadedduadedimun 13 dadha ldwuanfauas
ahdn %aaam@mﬁ’umiiwmumamsmnwum@qLmaqW@Nimﬁaﬁ@ﬁﬂﬂﬂmm%m
giubdshdiinvesdinnuguAuiaemsuazii nsueunsie Usedtl 2550-2553 fuualiunisnse

NUARNAN LLEWI‘IJB 2554 Hﬁﬂ?i@i’)%WUﬁ’]Q’]LLN@QW@WQ18 LLE"IG]\?BLﬁ@?ﬂ’]iﬂ’]UﬂMﬂmﬂWW%@ﬂ

nansolahifodhdldusimanarkduuasnhdrs annsevinldadhaiiuseansanlundesoladi e dhd
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vl filadfinsseddldunansalatiusimanansied Ussneuduantshunadalignuszabdillalunns

Uadhdlnenss sfsnadssdbduuuinuasdundiinistauslfldennad vedbdllunansoled

[y

inwnsduviithauiu’ vnluflenmansianuantehuuasnneslundnsolabduilusedudia

o w a

dtfnaunasgndddununsuazensldend (inev.) sealdwansoldniiussqstolel
[lnatninsddantahuuasiaaesldits Fsanunsnaareilddewiuivssy Fdalnwuarkeunag

phana’® Tnelihulumadisafuiunanisnsalumnnbidauas Symaildwoariehuuambdns Fhdy

o
[
Y

nsaandntolalifinisussddaatniisdu 10 fbdha Snisdaiinausesnunimnunsduviddaiiun

I
Y

Lldldansipsidndadaginlunndunounszuaunisude

pnsuazkandalinunsdunidlumnaniosduiomn 15 fbdhs wuanbduuasmbds 1
drbehs Ao dhundaveldive A gllalaquuglilfidoyansfnuantedhusainhddluniosiuus
sUUssanil msvdalouanbdusasmbdrsiinutuanaialdinnaldiedosinsvioanuifunanse
‘vmmimw@mﬁ’umamammqmimwmﬁﬂqﬂLLUU%MW@Lﬁmmﬁﬂuﬁaumﬁmmm@ aehslsf
mumsinsAnwAeafuartdusambedlundafolsiedosiuulssy Tnslanzadedend ool

LASBIANLUITTUIINS YA

faldlwansolshnwnsduvidegdidetmusldldldansiafiindndngiin fgnauauinasgu
Fehdnszurunisndnauisniseonasifuseanyasduntd lnshdhsnuiinslulsemanas
[sheussna Agaiinisnmanuantadhusambddduiontuinlelasludnddeiniseuaunidldantd
wuasanarkaduiu e tuil 22 unsiau 2561 tadndreifieussarsiafididadagia (Thailand
Pesticide Alert Network: Thai-PAN) lldfinbdumsialumsnuazansivnensluinlalasiuind 1ne
LdvnnEdusabdhaionmn 30 srbdheantsasswaddlubdunsn sanadhdwaznarnan wanis
Ansddateshuiasmndsluinlelasluind wldhgshdhdh MRL 19 990 30 dadhsdnlilldosay
63.3 Inenusnniigalusnnoa gefladosar 100 veshahsiliiu sesasnde 1selldn, nFulda, [4la
wellodifidnuasdnlvnune’? uaskdhldildunsgrunvasuassfovessamalnedudsinisauny
nsldantehusadtaeanzddredduinuasnals Sdallduszansammnuunsgiunisudnadd

Uaansduittmudld
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agunansAnen

6.1 a3UNaN1ISANE

nansAnuidedesnisdnwiantdunasmidisluemnsuaznanSosdinunsdunelun
NFUANNUMIUAST nndrbdemsuasnandalahnuasdundiomn 100 fhdhs 9rdvhaasswade
5 ods [l Aha 018 (villa Aree) $huu 68 éf’;@m,@ma@ (Foodland) $1uau 2 dabeha,
ald ﬁLﬂEmELﬁm (Tops Supermarket) $1u3u 12 #vaes, Faguda (T-square) 1u3u 3 fadeh,
hdudied shdifin deumnsne (Gourmet market Siam paragon) $1uau 15 fadihe Fsduunld 5
‘mmm@h Ao in, wald, 1dei, Lﬁ@ﬁ@%ﬁs@, MQLLaz%’zmna

asunaldisl mnadnviamun 53 fahths woarkdhuvasmbens 7 dbehs Arkidldesas 13.20
, mnawalaliavan 9 b wuantdusasmbdns 1 fabehe Aalldesay 11.11, munaadesiy
frovun 15 drhehs wuanbdhusasmbes 1 fabeha Arkilldesas 6.67 wadldwuanbehusaanbedly
vimﬂL‘ifaé'@LLazwuLﬁmﬁ’wmﬂMqLLazé’ayma Fofulunnsaunddr ensuasaansolahnuns
suvkdlulnngaunmumunssuau 100 dandhs wuarkehuuambdesiuau 9 daath ldhd win
3umn, vsidowmesnilds, usdeowe, dhdeu, nsuidion]dn, ﬂstswBﬂmuuasﬁmué’amm@ e A
Anklldenay 9

mmmazw%mﬁa@mwm@w@ﬁugﬂmﬁmsﬁmﬁamauau@amﬂa@mmwa@u‘%‘lﬂﬂiﬁm
anudasadeluems neiiniseuaunisldiadifalsvnsnisinesiidssadeoguamuetguilna b
shehuvaddeind bduansinuideadatasiullldh Snrsnsanuartshusasmbddlusimsuas
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Exercise is an important part of our lives and it is the cornerstone for improving health and

increasing longevity. Regular exercise routine at appropriate intensity has been shown to increase

aerobic capacity, decrease body fat, improve insulin sensitivity, control blood pressure, and delay

the onset of non-communicable diseases (NCD). Despite its known benefits, the majority of people

in our society are not getting sufficient amount of exercise and many do fall short of the

recommended level. Major organizations such as WHO, CDC, AHA, and ACSM encourage everyone
at all ages to be physical active on most days of the week. Being physically active through exercise
will improve physical fitness.

Aerobic capacity or maximal oxygen consumption (VO2 max) is the key indicator for physical
fitness. It is an important measurement because it defines the limits of the cardiopulmonary system
(Balady, et. al., 2010). Possessing high aerobic capacity is beneficial to ones’ health as it improves the
heart and lungs function, reduces the risk of early mortality from all causes (AACVPR, 2006; Balady
et. al., 2010; ACSM, 2014), and prevents the chance of developing diseases such as heart disease,
diabetes, hypertension, stroke, or colon cancer (Fletcher, et. al., 2013; ACSM, 2014).

Research has shown clinical importance of aerobic capacity in predicting survivability. The

data revealed that in the clinical population such as people with chronic heart failure who has

maximal aerobic capacity less than 10 ml/kg/min have a 1-year survivability of 47%. Conversely,
heart failure individual who has maximal aerobic capacity greater than 14 ml/kg/min is associated
with excellent chance of survival (1-year survivability of 94%) and better prognostic outlook than

those who are lower (Balady et. al., 2010). Data also indicated that for every 1 MET (3.5 ml/kg/min)
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increase in aerobic capacity translates to 12% improvement in survival (Balady, et. al., 2010; Fletcher,
et. al, 2013; ACSM, 2014).

Blair et. al. (1989) evaluated middle-aged men (n=10,224) and women (n=3,120) patients
with maximal treadmill exercise test for their fitness levels. The subjects were categorized into
different fitness levels (i.e. low, moderate, and high) and were followed for an average of 8 years.
What the investigators discovered was that the death rate from coronary incidence was lower in
those who possessed high fitness level (3.1 for males; 0.8 for females) when compared to those with
low fitness level (24.6 for males; 7.4 for females). Blair et. al. (1995) also further assessed in the
change is aerobic capacity and the risk of mortality. A large number of men (n=9,777) ages range of
20-82 years old underwent two maximal treadmill exercise test at a mean interval of 4.9 years and
these subjects were followed for 5.1 years to assess the change in physical fitness on the risk of
coronary death. The investigators found that more deaths from coronary events occurred in those
that were unfit. Conversely, those that improved in their physical fitness (increased aerobic
capacity) experienced an age-adjusted relative risk of 0.48 (52% reduction in risk; 95% confidence

interval 0.31-0.74). From the data provided, it is clear that aerobic capacity contribute to the

survivability; thus, improvement in aerobic capacity will contribute to longer life span and improve
quality of life.
An individual has to undergo an exercise training at appropriate intensity, frequency, and

duration in order to achieve optimal physical fitness. However, many individuals in our society still

have certain misconceptions about exercise training. They often believe that the quantity of

exercise is more important in improving health than the quality aspect. This eventually leads to an

inappropriate exercise practices such as doing too much too soon, not enough exercise intensity, no

variety of workout, unrealistic goal, working too much without sufficient rest, etc. The following are

common pitfalls in exercise that many individuals still practice.

Quantity of exercise and much quality:
Many exercising individuals have certain believe that the more exercise they do, they will
see better improvement. On the contrary, this believe is not completely accurate. If the exercise

program is not intense or specific enough, the individual will not achieve optimal result.
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Furthermore, doing too much exercise can lead to an overuse injury. “If you want serious result, you

need serious exercise.”

Overworking without sufficient rest:

Hitting the gym multiple days per week and working the muscles intensely will likely cause
fatigue and impair exercise performance and eventually may lead to injury. Without sufficient rest,
the body will not recuperate from the wear and tear from exercise. Appropriate exercise regimen

and proper progression will likely yield an optimal result.

Doing too much too soon:
“Rome wasn’t built in a day.” This also holds true for your body. Getting the right physique
and increasing fitness require repetitive training routine along with the right nutrition and sufficient

rest. Thus, doing too much exercise initially may do more harm than good to your body.

Not enough exercise intensity:

It is undeniable that one of the goals of exercise is to burn calories. Working out at the right
intensity will not only burn calories but will also increase ones’ fitness. Exercise at too low of
intensity will result in less calorie burn per minutes. On the other hand, too intense of an exercise

will result in early termination due to fatigue.

Same old exercise routine:
Many exercising individuals are doing the same routine days in, days out and are expecting
different outcome are considered unwise. Doing the same routine all the time will not yield a better

improvement.

Unrealistic goal:

Setting goal in exercise will likely improve individual motivation. Many people often set an
unrealistic goal on exercise such as losing significant amount of body weight in a short period of time
or being able to run a marathon with very little training. These beliefs often lead to individual failure

and disappointment. When setting goals, they should be realistic and possibly achievable.
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Precision medicine and cancer treatment

When talking about cancer, many of us still believe that cancer is a single disease. The most
common question a cancer researcher receives is: Why don’t we have a cure for cancer yet?
In fact, cancer is a large collection of diseases that can affect any part of the body. The main
feature of cancer is the rapid growth of abnormal cells that grow beyond their usual
boundaries, which can then invade adjoining parts of the body and spread to other organs

)

(“Cancer - World Health Organization,” n.d.). The cause of cancer is very complex. Genetics,
epigenetics and behavioral factors play a role in initiation and progression of cancer. Therefore,
almost every cancer differs in its genetics and micro-environmental settings. Most cancer
therapies are untargeted, aiming to kill rapidly growing cells, which include fast growing heathy
cells such as hair or white blood cells, causing severe side-effects. This treatment modality
might be effective for the majority of patients but it does not give adequate consideration for

the differences between individuals. Different patients often respond to the treatment

differently. One-size-fits-all does not always fit everyone.

Precision medicine is an approach to patient care that allows doctors to select the treatments
most likely to help patients based on a genetic understanding of their disease. This may also
be called personalized medicine (“Precision Medicine in Cancer Treatment - National Cancer
Institute,” n.d.). Precision medicine is not a new concept. Blood transfusion, for example, is
the simplest form of precision medicine in which the donor’s blood type is matched to the
recipient to reduce the risk of complications. In cancer treatment, precision medicine helps a
doctor decide which treatment or drug would best match the patient’s tumor, resulting in
better response and less side-effects. For example, if using genetic changes as treatment
criteria, doctors could take a sample from the tumor mass and send in to have its DNA
sequenced. Once the genetic changes have been found, people with the same genetic

changes in their tumor mass may receive the drug that targets that specific change regardless



of the type of cancer. Examples for such drugs are Pembrolizumab (Keytruda) and Larotrectinib

(Vitrakvi) (Garber, 2017).
Liver cancer challenge

Primary liver cancer is a major public health concern worldwide, accounting for 8.2% of all
cancer deaths with around 841,000 new cases annually. Most liver cancer (72%) is diagnosed
in Asian countries, with 11% of all cases in Southeast Asia. Primary liver cancer includes
hepatocellular carcinoma (HCC) comprising 75%-85% of cases, bile duct cancer
(cholangiocarcinoma, CCA) comprising 10%-15% of cases, as well as other rare types (Bray et
al., 2018). There are many factors that could lead to formation of liver cancer, such as hepatitis
B virus, hepatitis C virus, parasitic infections, chemical carcinogens and an unhealthy lifestyle,
such as cigarette smoking, excess alcohol intake, and dietary factors (El-Serag, 2011). In
Southeast Asia, especially in Northeastern Thailand, approximately 70% of liver cancers are
CCA due to infection with liver fluke Opisthorchis viverrini (Sripa et al., 2007). Liver cancer is
curable if detected at early stages. Nevertheless, up to 70% of patients undergoing HCC
resection or ablation experience disease recurrence within 5 years (Llovet et al, 2016).
Furthermore, liver cancer responds poorly to conventional chemotherapy. Currently there are
no FDA-approved agents for the treatment of advanced liver cancer. Non-specific kinase
inhibitors such as sorafenib and regorafenib are currently used in HCC, but their clinical benefits

extend survival by a mere 2-3 months (Sullivan, Kenerson, Pillarisetty, Riehle, & Yeung, 2018).

Since most of liver cancer incidence occurs in economically transitioning countries, this cancer
is not as well studied as other common forms of cancer such as lung or breast cancer,
especially not in Asian population. Nevertheless, several genetics studies of liver cancer have
been carried out since early 2000s, including cohorts from Asian countries such as Japan and
China (Nakamura et al.,, 2015; Sia et al., 2017). These studies identified hundreds of genetic
mutations in both HCC and CCA. However, most of the genetic targets are not actionable, and
only 25% of tumors harbor targetable drivers (Llovet et al., 2018). Furthermore, inhibition of
the actionable target mutations such as PI3K-AKT-mTOR, FGF and c-MET have already been
tested in clinical studies with no significant clinical benefit over the first-line therapy (Torrecilla

& Llovet, 2015). What can we do to overcome this challenge of liver cancer?
Beyond actionable targets

One strategy would be to identify specific liver cancer subtypes. Though each cancer is unique,

common characteristics shared among tumors might help researchers design therapies for
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each individual subtype. In the resent years, many comprehensive molecular analyses of large
HCC and CCA cohorts has been reported (Nakamura et al., 2015; Chaisaingmongkol et al, 2017,
Farshidfar et al., 2017; Jusakul et al, 2017). The integrative multi-omics approach of these new
studies provides in-depth information about the cellular and molecular complexity of liver

cancer.

One example of such efforts is the Thailand Initiative in Genomics and Expression Research
for Liver Cancer (TIGER-LC). The consortium was established to gain understanding of liver
cancer formation and progression, as well as patient outcomes in the Thai population. The
resent study has determined several molecular subtypes and features of HCC and CCA through
systems integration of genomic, transcriptomic and metabolic profiling of 199 Thai liver cancer
patients. The study identified common molecular subtypes linked to similar prognosis among
Thai HCC and CCA. The Cl-subtype of both HCC and CCA showed abnormalities in mitotic
checkpoint pathways and poor patient prognosis. The C2-subtype is linked to obesity,
inflammation pathways and bile acid metabolism with better survival outcome. These
molecular subtypes are found in an additional 582 Asian patients from China, Japan and the
US, but are less clearly identifiable in 265 Caucasian patients from Europe, Australia and the
US. These results suggest that Asian liver cancer specimens share common molecular subtypes
with similar genetic drivers, indicating a possible avenue for improvement in therapy of liver

cancer in the Asian population (Chaisaingmongkol et al., 2017).

Despite tremendous effort in understanding liver cancer progression and its classification, the
challenge still lies in clinical implications. There is still no consensus in using molecular
subtypes for clinical staging, nor is there any established liver cancer biomarker for guided
cancer therapy. These could be due to the fact that liver tumor is very heterogeneous in both
cellular and individual levels. And despite the emerging era of precision medicine, we still lack
highly efficient personalized treatments for this traditionally chemoresistant cancer. The
answer might lie in the combination of genomic science, molecular targeted- and immuno-

therapies.

Our decade long knowledge and studies of HCC and CCA has yet to be transferred to bedside.
Therefore, more effort has to be put into this task in order to improve clinical outcome and

quality of life of all liver cancer patients.
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homocysteine g4 Ingunsadld B12 fiu folic acid lun1sanszdiuhomocysteine wiAuld7T MTHFR
mutation BuinazdsHaRBNIAIUANNITLARNIBENFD epigenetic YBITUBUY S2mdny (Wan, L, Li, Y.,
Zhang, Z., Sun, Z., He, Y., & Li, R. (2018)) Tu nsalflsnanazmadli Betaine U choline auliunu
\loansEiu homocysteine WazAIUANNITLARIBBNYBITUUIFLY Wiolnsuszgndldosdaing
Aananlunisnsnitade wunsSaldlngiinisg hypermethylation 284 gene Septin-9 Ny
hypermethylation mmsaé’uﬁwgm’jw:iﬂ’mawﬁLﬁaqaﬂw%amzL%ﬂﬁﬁlﬁlﬂﬁﬁlﬁﬁaaﬂmmLLaJ'uETW 88%
Fansraldarnidenvilferonsitadonsdedldnglddoslatu (e, L, Jiang, X., Li, Q. Sun, Z,

Quan, W., Duan, Y., Chen, T. (2018))
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Exosome

wadvasiamedniuariviinisdeasuazuanidsuasiiroennasaiian lnonisdeans
wazvdsansazdieesnuuaaniziizonin Exosome luiwadazdl microvesicle nanesalunguiivunn
1N 30-150 nM Aaziiedndu exosome tnen1elu exosome 9zUT3YAI56194 LU MicroRNA, non
coding RNA LTusiu en1sfinunansiiussgnielu exosome agvilisudladsilsdtunsiaunes
exosome 1 M31HeN1598Ane iwun1sfisPuiuat 9ld exosome 1ntadnangsnanie
denasensmuguMIansesBuiimuuinideavnfisuiiaveusonisifingiiuiunseeslusnanie
Feifu exosome MnEWMATiHARINIIATUANNITLARIBENTBSELILI B iflBuRdInIEINTS
foyauaznsdnuiludosinandnun lunsianudlandiuasilsidures exosome uniu
agnalsfinny srevthiinilseises exosome fivhuiivudsanslusueaddug Fedin1sld exosome
MNwaduzSunINsAsdIuen exosome 1NEUYNNITUTIANS curcumin AlFRIneRuFudly
Tu exosome udwihnsdnnduludninaassiivionhliAnuzids wuin exosome aztmnluiana

curcumin fananlivanUaseanzfiwadugiSadunsiateiwadugisaiues (Bunggulawa, E. J.,

[
Y]

Wang, W., Yin, T., Wang, N., Durkan, C., Wang, Y., & Wang, G. (2018)) @9UU exosome Fadunns
giagniIsindsenlalusuian wazeraimundunisfndunisnsiaidedouziseainidenls e

% A

NENN15NI exosome N1AI0NANNLTARULITUTY exosome NIFNHULLANIZYINLTILENIINLEDA

11M5INATIEAA AL LS 1a1NS A UNINd NS R aumszeziSuauld (Tian, W., Liu, S., & Li, B.

(2019))

Conclusion

nsAnyFesansomstugriniundyineviondsine1vesansemsiu fannune
vaneild uazdmnududeu uiannsathunlflumajifuasmendinieliiinnisinumagiuns
T¥imdunazansemaiuiugrsnumziagasieyanauiniu uazannadiados saulufeinl
ansosiivsyansamlunssenguiiintuniniu uwidfesseteyalumsiselundyusingg ity

sl
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| Table 1. Tools for Analyzing Microbiota.

Approach Data Platform Pros and Cons
Blomarker sequencing (e.g., Community composition Next-genenation sequencing Is cost-cflective, is semiguantitative, permits resolution of genus bevel
16S rRNA gene or internal and in some cases species level; shosts reads may make accurate
transcribed spacer region)* classification difficult
Metagenomacs Generation of draft genomes. Nest-generation sequencing Has ¢apacity for straindevel reconstruction, is quantitative, allows for
functional capacity, growth functional annotation with pathway predictions: i currently very costly,
dynamics has community coverage that may be rel atively shallow in more com

plex assemblages

Metatranscnptomics (RNA Gene expression Next-generalion sequencing Highly expressed genes are more likely than others to be detected, deple-
sequenang) ticer of human transcripts & possible, requires immediate preservation
or processing of fresh or snap-frozen intestinal specimens

Metapeoteomics Protein expression Liquid or gas chromatography Primanily detects dominant proteins; makes remaval of host.derived peo-
mass spectrometry teins impossible

Metabelomics Metabolic productivity Liquid or gas chromatography- fs semiquantiative; can be targeted or untangeted; detects metabolites
mass spectrometry o¢ magnetic that are platform- and database-dependent; detects metabolites that
re40nNaNce Spectroscopy may originate from microbes, diet, or host

* The term rRNA denotes nbosomal RNA
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