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walasenis 2 U (2558-2559) lasamsunuimveagadduiiiauzisuazaunavesssuugliduiu 3uiinveu
1AS9N15 YBINITIU AIITIOUL UazAny Szezlallasenis 2 U (2558-2559) lassnsmisimunmalulaglunig
muauganvzlsaliidonsanlagliansiagaundaluduaniiiay gSuravoulasins guwidf 015y wazae
sgpzialasans 2 T (2558-2559) Tassmsmssmauspdiunanimesauineinsaueuinuvedhiadusniaud
wunadlulszmedlng FuRnveulasins n3esdnd qumein uazane szoznanlasens 1 Y (2559) ol
nsusseneveslassMsiinanuldsunisdaden

Turasuaesuuszanm 2560 TFdnliinsinauenanisufoRnuide Wetudl 9-11 dwman 2560
Falassnidednauennuimitlunisufifiidesey 11 Weu fnaruidoveaanslasanisilduanis
WanAsnsiausathlvdnsasednseflsnsieg Wy 38nsnsiadehsadng msimudsnsnsaeasiy
Botulinum 38ns1alsas1dadide Waunitnisnseansiy Wy Wafiunzdd waadlon Usen answy waun
wansfausinuANegaiidunvelsaiieg wu fudingadleunsy sldsusisiaduuianssy Anwdseiiumelulad
yhlildtoyausznaunsdenliyannavieiBnismmaiifivssaninim Tassmsdussuine Anvimeiuside
Idun aneiudidiohialuls Weli¥adusniau Woliavin Wetulse Wudu léfoyassuiningedsaiifudiom
as1suguidifny wu lsaldidensen lsaldmislug Tsnfndel$adn LLﬁ%“EJ/E];J“aﬂﬁ%E]EJ']“U’ENL%E]ﬁE)IiﬂGf’N‘]
iemsudafeusvgunmuaziihsgislse

nMsmeknsHaruifeiinsinaueluiivssruieints nsweunslunsasislunaseassna
uardinanuideilasunetannmhsnulusazsisssma dmfunsusssinnmsinemaninsunmdadsd 25
Usgdl 2560 Tnasudvinmsfidasounssiuou 23 Gos l6umeta 2 Ges msusyyivinisnssnasisugy
Usgdd 2560 fnasuiinausldiunsfananuivimsieiudiuim 4 Feq uagiinanuidensusianany
Amsgondenannsznsasisaey Usednd 2559 d1uu 1 Bos nasnAdsaunsmh iUy lewilunsdae
Aadelsn vieUssiiuaniunisaiveslsa muauuiasmvgiiilse ieatiuayunisaiuguLazdesiuln 3o
fvuanuaseulsuiglunstestunieudly nanudumiaduuinnssy Wuesdniud fdnwidesennie

91989

4 5 g1 us=anil
2560  asiiuissInaiaansaiaisua
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1. AN®1 AUAIT WAIUILAZENSEAUIIUIVYLASUIANTTUATUINYIAIEAS NITLNNE

wiesiuayunsnsitadeatuguiesiusnulsauasasuadisanuduuddunisduasasiusin

ANUAISITUFULAT YNV

¥AlATIN135 2 1A59N13 1AT9NISIAE 4 1ATINIg

1A39M13
waunuIEgudnuTmenITelsadnregURliuay
guRtsznInUsmelneduUseinagdu (RCC-ERI)

1. lassmsdaei 1 aneugvedhisa nelingansesis
Weunau waghiadiudniau 1o uaed Tuunaai Ndunus
fugUaglsaniasiuems

2. lassnistasil 2 n1sneaedldisnidiluianaiiie
mvAuLazUasiulsafntawuAisenalsAnILANeINIg
Tudwminnin

3. lassnisgaeil 3 n1swenaenugiioinlsnnieis

wnsgulviasnsUssendltitefinussuiaiveiailse

¢

4. lasan158e8dl 4 nsdaAsIess Viral Like Particles

1Y

WeNmuIsnsnsIImseAugiAuiusielfaluls

q

5. lesamsgiandl 5 nsamTvuaTSLUNEEaMATEs
Tsgaansesasluguasiiirsunissneilulsameiuia
Tudseinelnglagisn1ven@rime/Alulind uagn1swmu
TBornitadelsaviialv

(dulassmsiiisilvsiisleiou demnay 2558)
WHUIUARY ASHAWINITATIIESAY Botulinum
toxin A28795 Antibody Capture ELISA uag
immunochromatography

[asin1380efl 3 NISHAUIYANAABUATIAMIANTHY

Botulinum toxin sg35duslulasanlnns il
15081 WaunIgnsanazseuininelulsemealng

nsfnwinisiesveadeinlsauassuinineluiana
Yoilsadionn

n1sdnwiugnssuvethiiain aruuasinieeasiy
aewusuenlalusemelneseningd w.e. 2555-2560
NIWAUIITNAABUAIIUTLATYLADIA BAIIAIA Y

Reconstituted three-dimensional cornea cell models

B g1 us=anil

2560  asiiuissInaiaansaiaisua

HiuRnyau

o £

n3eednm quAedn
WaARLY

\n3e9dnd quenan
SANT AuNE NI
UAYAY

AN Funlsanl
uAYAY

WRITI LNYTAVAS
wazAMY

3ANT ANeNdA
wazAMY

Asng Sunlsayl
LATANY

Yogan wisgmsng
warAMY

Uilna (nnones
wazAnY

U3 YEUZIN WazAM
LURYRITIRU LNYTEVAD
wazAny

932381 gnin
wazAny

waifesd yyoqs
wazAny

TYSLIAN

U 2549-2553
U 2554-2558
U 2559-2563
2

5 U (WYau 2556-2560)

5 U (WYau 2556-2560)

4 U (WYau 2557-2560)
4 U (Wau 2557-2560)

5 U (WYau 2559-2563)

4 U (WYau 2557-2560)

4 U (WYau 2557-2560)

2 U (Wau 2559-2560)
3 U (WYau 2558-2560)

5 U (Wau 2556-2560)

2 U (Wau 2559-2560)
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2. FYNUSIUANUINYIAENTNITHNNE

X

¥AlAT9N13 1 1A59n13 1ASINI5LAE 2 1S

o L d.
a1auUNn

1

TAsens

Y

UHUIIUIRY N15ANWINITRDUAUDIMNIANTusalTa
Wnaneiuginuszunluysemelng

1AsaNsEesfl 2 NMsANwIANEINITNSTUEbISaTR

'
a a

aewugvesdufiunsszualutiagtulusiedgrsiindes
nnglaFuindu fuaelsaiafiduseialdsuindunas
AlAsunInseAulaessILYIA

nssuunanewusueside Coxiella bumetii iwuludns
\AeaBenilsauazfUasvesuszinalne lagds

multispacer sequence typing (MST)

nsAnwvIANNEIRuUSYesakuATiSefinelsaa sty
fuluilalnuazau

3. FYLATWAUINIUINYIAEASTNITUNNG

¥AlATINIS - 1ATIN13AED 2 1A5eNT

]
v

A10UN

1

1A39N13
NSRS PCR-Reverse Dot Blot Hybridization @115
aramfinedureudnsdadile
miﬁ'ﬁuuﬁ%m’gﬁlml,%la Campylobacter spp, Salmonella,
Escherichia coli #8735 Multiplex PCR

4. Tasanslnseianazuseiiuninutdes (Surveillance)

¥AlA39N15 1 1A59n135 1Asen1siaen 13 1asenis

]
v a

A10UN

1

TAs9ns

wHU91UITE N1TRRILINISAARINLAENISIRoUSElsA
Mhlnsusadlagliiuudiassandeyaniaiien, GIs, uas
HaMIFnwImulsAkazkIaINIEIsiRsU fuRnisluaniy
lanfou

1. lassmseieeil 1 msUssgndltiuuaswuazgiiansaumea
dwiumsAnnuuaznisidiouselsaiitilasuvadluaniy
lanfou

v a

H3urnyau
Wy DUAAU
uazAMY
Wy DUAEU
LagAMY

LARRINE
LAZAY

Yogan nisgming
WavANE

[

H3uiinvou

a a v A
#1373 $91399
LATANLY
Yoz nisgming
LavAMY

IR JUNSWas
LATANY

9YLLIAN
5 U (Wau 2556-2560)

5 U (WYau 2556-2560)

2 U (Wau 2560-2561)

2 U (Wau 2560-2561)

0YSLIAN
2 U @Weu 2560-2561)

2 U @Weu 2560-2561)

0YSLIAN
2 U (Wau 2559-2560)

2 U (WYau 2559-2560)
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Do

10

11

12

13

14

=p.

Tasens

2. Tassmsgesdi 2 nsfnwnsasuulamessin msuns
N3¥a8 uavATMU e lseaTaNEe 52
M5E15IANIEITUIA Wiensifouste Tuanzlansou
3. lnssmstlanil 4 MsANYINGANTINNTNBUALDIVDIEN
aetumeasialimdnuuasnelaaniizlaniou
nadhsglinsnaneiusuaznishosveadelivialueg/
liwinunuazde hianadumelafidutgmasisugy

1AINITMAnlsARRR LR US Y WIUYR

mansitadudelhsa uueiide usswisndnanmgiolsn
939158 TINAYUNGUAIETT Multiplex real-time PCR
@oidu : Msnsidadoidelhiauszuuaiieanvniolsn
9ITLTINAYUNAUMELTT Multiplex real-time PCR)
dhseTamswasuulaniindlsvisdhdandlulszmelneg
W.A.2560

ﬂﬂiﬁﬂwﬂﬂmﬁﬂwmwuau%a Enteroaggregative
Escherichia coli luusgwwnelng

ANuYn auinisalvedlsadvunifleuasienlanataluda
Tudminenaumiloniangiuosnideunile
neUssduanudsdsaindeininde/lsndnigaulu
Uszennsiuiides suneulden Sonianin
mMsAnesEiuR i waakley Usen wazansvyludszyng
ny
nsaunasesneluanalagdsidueunildndmiy
mimwaauﬁwﬂﬁjm Cyclic peptide, Alkaloid muscarine
WAy Gastrointestinal-related toxins Tuifinfiy
Tasen1sdrsvdawndeniiensiamhyalualefiensu

aussnsnnaalsalualenunus Ay uiunyis

mMafusnwwadgnHay

1ASINISNITATIVIATIEARBWUATISENBLSARIES MALDI-
TOF MS, VITEK kagisineiwe

nsnsaduduraluiuaanluseAudlsnshuusING A
wARAwuaaUnnswnSIRA MALDI TOF

sna91udsza1il

2560  asiiuissInaiaansaiaisua

(9

Hiuiinveu

9INT JuUMSUAS

gilpun aviulasan

WAl InenuAng
uaZANE

93a3e1 gnin
IR

§hns Tandne wasaouy

GRUGRIAVES N
WazAns

ATITTUT FNENUTULN

uazANE
Taunad s
uazANE

T3 anganATIE
uAzARE

AUl NasnINLAYNA
uAzANE

Andns Unudu
uAzARE

SANT AeUNENIA
LagAMY

fladnwal
gaalwyad lonny
LagAMY

ladnwal
gaalnyad lonny
LaLAMY

Feoininl warsngyau
LagAML

I5YTLIAN
2 U (Wau 2559-2560)
2 U (Wau 2559-2560)
U7 2 - @au 2560)
10 U @9 2554-2563)

1 U @Wau 2560)

1Y @sv 2560)
2 U (Yau 2560-2561)
19 @su 2560)
19 @sv 2560)
5 ¥ (Vau 2556-2560)

3 ¥ (Weu 2559-2561)

4 U (Uau 2559-2562)

1 9 @au 2560)

1 9 @au 2560)

2 U @Weu 2560-2561)



5. lassmswaundneniniiasuUinisiinesesiuan@eu 1asan1snsiaidadelsadiunsauay

AULUINIY IHR tae CBRN

YAlATINIT - 1ATIN5LAEI 3 1ATINT3

[

il 1AseNs

1 lessmsiaiwndnenmiesufuRnisiaseviewasiinseds
L%@?Tamé’mﬁga%w (Lab Network Capacity Building and
AMR)

2 lasmsiassuudanisanuidssiosufiinnsdanm
(Bio risk management) LagiimuinsguaLaensiy
goatisdelueauifinag

3 lasinsdesnsudnyathennaitadelsahiiadn lae
wAlA Real time PCR RT PCR

6. 159115398 RuNUIIBIINMUIBIUNILUBN

YAlATINIT - 1ATIN5LALI 8 1ATINS

]
v

A10UN As9nS

1 lesansiannaniagileanagedinen1saNsn sy
VOIUITINA
(MWITPNBIANTTET)

2 myiawssuudeayaszuisiveluanavestio Tulse
(uidLa1n US CDO)

3 Enhanced Incorporation of Global and National
Antimicrobial Resistance
(19w US CDO)

4 MSAIIYRRTI PNA oghshedmiunisnsramsinide
[eRGING)
MuATBAN dinauAuEnITUNNTITEUKINR)

[

SUNAYDU

e

Junun Yianefns
LATANY

TAUNIA W5
uarANE

U8 vEuL
wazARY

[

H3uiinvou
an1UuINLINY MRS
a1ssugy (Aedela-
WUATISE) SR dtin
\nTesd10nauazing
SUNTI BIFNTSNERINTIN
WATDIANITE

an1UuININY GRS
assugy (Wnesela-
LUANLSY) FAuAvY
a01tudIInenrans
NINTUNNE

Funun YIaunnsng
LaTAMY

91350 aduas
Asond wunyumne
warAnLY

STeZAN
1 U @au 2560)

1 U (Wau 2560)

1 U @Wau 2560)

0YLLIAN
2 U @u 2560-2561)

1 U @Wau 2560)

1 U @Wau 2560)

5 U (Wau 2558-2561)
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(G}

=p.

TasenIs
mitﬁuﬁﬂ&Jm‘wmmmamﬁm%‘i&fqqa’mmﬁaﬁ’mﬁiimma
sensiinszeznaInsUanUassuasiunissniay
(MuINdINNUMSHAUINTITBNNYAS
DIANITUIVU)

N1TAAAINAINUA TUNIUVRIEIT1A1Y Culex
quinquefasciatus fouuaiiFerndagningsia Bacillus
thuringiensis var. israelensis (Bti) wag Bacillus
sphaericus (Bsph) wazansiaiimivlea Tuanmiieaujus
NIHALIINANINTITUYA

(MUITIIN FINNUANENTTUNTITLUYIR)

Use@nSnmuedqdumnse Bacillus thuringiensis subsp.
Israelensis 39U Bacillus sphaericusﬁ lAa1ne Mg
LW’wLgaxﬁ'lﬂﬁgﬂiuﬂ’]iﬂ’mﬂu@ﬂﬁﬂqﬁ’]mQﬂ‘uLmdﬂLW’]%
WUFTTIUYIA

(MUITIN FINNUANENTTUNTITLUAYIR)

nsdrsaugnvedeevleieedubiialungudsn

¥
P

Waretlodneunisinw
(MWIABN nsuAuANlsA)

[

KTuiiavau
ANTNA VA3
LAz

UINT JUNSUES,

a8y
T9e WEININIAING

FUNSHAS LhaTANY

Umen W ININA
93N Funswa
WazAQY

antuideIngmans
a5 (Ui
nsfudodunseg)
saufudrinlsalend
nsumIUANLIA

TYILIAN

1 U @uran 2560-
NUATUS 2561)

19 (wgunmw 2560-
WwegU 2561)

1.5 U (RanAu 2558-
fumy 2560)

2 U (WYau 2560-2561)

2.2 $ULFN1TATI9IU0e/dudu ma‘ﬂa‘ztﬁuqmquﬂmw

N15M5IIUIRYALUANLS Y

U (A79819)

a9 318N1TNAFDU , 5
#9579 wauan foway
1 mim’sf\m%%’a Campylobacter spp. éj’wmﬂﬁﬂmimﬂué’m 7 6 85.71
o LLazwmaaummhﬁuaaL%yaaiaméfmfga%w
2 msanamideuuaiitelionnid semadansinzidsade 25 18 72.00
3 NsRTeATETHAnA TN WU elsALasRvandn 13 0 0.00
il as19ddededenelsalussuumafiue s 729 277 38.00
5 aneitesuidenelsalussuumaiumels 404 19 4.70
6  snvitadoderelsaluszuusuy 167 57 34.13
7 nsesensindetalselaensavansdumesinesouwnun 596 159 26.68
8  mInnnATeiiuliameld PCR 337 54 16.02
512911152311l
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11

12

13
14

318N1INAEDU

14U (A79819)

#9599 wWauan

Y & o aa A &
ﬂ’]imig"\]lfﬁa'gmiiﬂ LLagLGUE]NEJIﬂLLUﬂWLiEJQUIﬂEJﬂqiLW']gLaUQUTJ 364
& & A o '
E]']W’]'iLaENL%EW]LWﬁEJNf\HﬂIEU

nseaiasiziTalsalaemsimnziasadenuuldnaiiadae 1

MGIT 960 system

M350 3I9AT AT BTsAEEUNIETE Nucleic acid amplification 6

(NAAT)

n3nTeaszsiidetalsanoe e Real-time PCRiATA/ 20

Line probe assay

nsnsITnTeideTalsareandemeila Xpert MTB/RIF 5

MR ERdeuUaTiGenelsadae3E MALDI-TOF MS 191
994 2,865

ANSASIVIAIITH /Bududionunailise

10
11
12
13
14

61

16

161
831

Saway
16.76

0.00

50.00

80.00

0.00
84.29

29.01

MUY (A20819)

319NSNAFDU .
d9m599  wauan

nMsnsaduiude Campylobacter spp. 2 1
msasntududouuniideldonnie 52 49
msmamwmmxﬁué’uﬁa Legionella spp. 2,739 304
nMsnTetutueuuafiGounsuuIn 186 181
msnsetutiuideuuafiGaunsuay 639 614
msnafududeuuaiifounsuaungs glucose-non 96 91
fermentative gram-negative bacilli
nsnsIieuuATiGenelsn Atypical pneumonia #2833 PCR 8 2
nsnTdeuvafiGenslsaidoruaussdniavaindions CSF - 10 5
P75 PCR
nsesaenuniSunelsalonsuy fe3s PCR 126 35
nsnTIaeLUATiSERelsA Pneumonia #e3a PCR 9 4
MR UssLamEan 64 63
nsnTiteseiesUssLanluas 322 306
M5n579309881Te Nocardia waz aerobic actinomycetes 16 15
nsnsafusiuie Salmonella 514 475

Sowaz
50.00
94.23
11.10
97.31
96.09
94.79

25.00
50.00

27.78
44.44
98.44
95.03
93.75
92.41
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15
16

17

18
19

20
21

22

318N13INAEIU

nsnsaauiude Shigella
asvadudude Vibrio cholerae
- Vibrio cholerae O1, El Tor, Ogawa
- Vibrio cholerae non O1/non 0139/ non 0141
- Vibrio parahaemolyticus
- Vibrio mimicus
- iﬂﬁzﬁ%a Vibrio, Aeromonas Wa¥ Plesiomonas
m’mgué’uﬁa Vibrio, Aeromonas wag Plesiomonas Tusgsiu
species
- Aeromonas veronii bv.sobria
- Aeromonas hydrophila
- Aeromonas caviae
Escherichia coli O157:H7
arviladouenyinide Diarrheagenic Escherichia coli
- Enteropathogenic E. coli (EPEC)
- Enteroinvasive E. coli (EIEC)

- E. coli non O157:H7, non-EAEC, non-EIEC, non-EPEC,
non-ETEC, non-STEC

aflede £ coli
Shiga toxin-producing Escherichia coli (aniijoda)
as193dedeusnuiinide Diarrheagenic Escherichia coli
(@nifedn?)

- Enteropathogenic E. coli (EPEC)

- E. coli non O157:H7, non-EAEC, non-EIEC, non-EPEC,
non-ETEC, non-STEC

- hflsv'v'?'}b E. coli
Staphylococcus aureus
- Methicillin-resistant Staphylococcus aureus
- Methicillin-susceptible Staphylococcus aureus

394

12 91 g1 us=anil

2560  asiiuissInaiaansaiaisua

A1UU (A79814)

499599 wWauln
4 3
21
1
11
7
1
1
6
il
1
1
45 0
70
3
3
62
2
310 0
310
13
296
1
120
1
119
5,669 2,675

HONGE
75.00

4.76
52.38
33.33

4.76

4.76

66.67
16.67
16.67
0.00

4.29
4.29

88.57

2.86
0.00

4.19
95.48

0.32

0.83
99.17
47.18



N1SNAEBUBUIURD Salmonella wag Shigella

M13197 1 NagaUBuue Salmonella waz Shigella 31U 518 A18WUT IUNAUUANUT

LR il] LA LA LA LA LA LA L] LU LU EUR W

AN, ,
1 2 3 4 5 6 7 8 9 10 11 12 asusewne

MU 97 78 3 25 5 8 33 8 35 5 151 46 18 6
denug

Sowaz 18.73 15.06 058 4.83 097 154 637 154 676 097 29.15 888 3.47 1.16

B npavmumIuAT

3.47%

"\ 1.16% =i

\{

N wa2
N wa3
» Al
N 0s
N 1es
u a7
W R8s

W 959

W walo

0.97%

1.54% 6.37%
nwat

1wR12

» dheaansinarema

M19197 2 NAdaUBUUD Salmonella waz Shigella Tuszau serovars 31U 518 A18WRUFIUN

ANUUANUT
GGHIGE) INUIUAIBNUG serovars Jouaz
Non Typhoidal Salmonella 475 80 16.84
Shigella 3 1 33.33
WWodu 9 40 0 0
0.00%
® Non Typhoidal
Salmonella
m Shigella
w dofun
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=] =~ o &, [ J 1 A Agi’ o v d
M99 3 NAF_VYUYUID Salmonella Tuszau serovars IUUNAULARATINURD 91U 475 ﬁ"l‘éJ‘W‘L!Sq

uvidfinuide IUIUAWUG Jouaz
Vel 102 21.47
Aawndey 137 28.84
INOAUBINNS 106 22.32
th a5 9.47
dnd 38 8.00
913U TeEn 32 6.74
9IMINZLANTUTY 7 1.47
Buq 8 1.69

m Stool
M Rectal swab
¥ Blood

W Other

M19199 4 nagaududure Salmonella luszau serovars MuenlaangUae 31U 102 drewug

9

FUNANEIHINTID

LVELHEITPREE IUFIBNUS Jouaz

Stool
Rectal swab

Blood

68
16
9

66.67
15.69
8.82

Other 9 8.82

W Salmonella enterica
subsp. enterica ser.
4,5,12:i:-

M Salmonella serovar
Weltevreden

¥ Salmonella serovar
Stanley

m Salmonella serovar
Enteritidis

% Other25 serovars

14 sng91ulsza1dl
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M131991 5 serovars inunnly 4 drduusnvas We Salmonella Musnlaangte 31w 102 aenug

serovars NIUEIENUS Souay
Salmonella enterica subsp. enterica ser. 4,5,12:i:- 24 23.53
Salmonella serovar Weltevreden 15 14.71
Salmonella serovar Stanley 9 8.82
Salmonella serovar Enteritidis 6 5.88

Other 25 serovars 48 47.06

B Salmonella enterica
subsp. enterica ser.
4,5,12:i:-

M Salmonella serovar
Weltevreden

» Salmonella serovar
Stanley

® Salmonella serovar
Enteritidis

® Other25 serovars

lﬂ. 43‘ o o = s dgl / d‘ 14
M19199 6 serovars WunINU 5 dAuLsNYRIMARUBUEUYD Salmonella Tusedu serovars Nuanla
NFAIDEINBMNTIIUIY 145 dreWUG

serovars UG Souay

Salmonella serovar Weltevreden 34 23.45
Salmonella serovar Rissen 20 13.79
Salmonella serovar Enteritidis 12 8.28
Salmonella serovar Stanley 11 7.58
Salmonella enterica subsp. enterica ser. 4,5,12:i:- 10 6.90

Other 25 serovars 58 40.00

m Salmonella serovar
Weltevreden

® Salmonella serovar
Rissen

¥ Salmonella serovar
Enteritidis

® Salmonella serovar
Stanley

® Salmonella enterica
subsp. enterica ser.
4,5,12:i:-

® Other 25 serovars




N15M1572UARNYNIUINADIINY

AN0U S18N1SNAEDU

O 00 ~N o O B~ LW N

nsnsiiladulsaansulnilalaeds IFA
nsnsritadelsalasulnilalneds IFA
nsnsiitadelsaaulnalulsdalnes MAT
msasTtestlsaaulnalulsdalneimmnsde

aa

nsasiitaselsaallnalUlsdalneds IFA

aa o

nsnsritadulsaallnalulsdalneds PCR
nsastatelsamdessladalaeis IFA
nsasItatelsamdessladalagis IHA
nsnsiiiadelsausiwaladalagds Agglutination / ELISA

334

R R RVRPLIG D] R

AU S1UNISNAEDU

16

a a0 [ v v ] a a
nsnsueuRvefnehsalinialuguie A uazwdn B
MumAla Hi

nsasavnasiugnIsubsaldninluguasliniaun

paewAlin RT-PCR

nsATIIILeuRvefAnel FaleesUd Fundng (HSV-1,HSV-2)

paewmata NT

nsnTIamLeuived viia IsG Aelisagnla Lifagadn (vzv)

paEmALiA ELISA

nMsnsIRmeuived ¥l 1gM delifagnla hifagadn (vzv)

AeLAtia ELISA

nInsIueuRuefvin IgM selsaeesUd Juwand (HSV)

paemALia ELISA

nIRsLeUAUeR sia IgM nahida ldwinlugata A

aeatia ELISA

NIATILUAUDA ia IgM salisa lininlveudn B

paewmAtia ELISA

nInTIAMILeuAUen vila IgM Aalisaeshlu sewalla ELISA
s1291u5:911l

2560  asiiuissInaiaansaiaisua
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#94M599
191
191
344

526
31
164

90
1,549

901523
a3

62

10

18

43

45

89

37

12

WAUIN

11
i
43
0
a1
0
14

6

120

W8 uU3nN

U (A29819)

38

14

37

12

11

Souay
5.76
2.09
12.50
0.00
7.79
0.00
8.54
33.33
6.67
7.75

v
ERLIGH

88.37

0.00

80.00

77.78

86.05

26.67

12.36

0.00

8.33



)]

3
e

G

10

11

12

13

14

15
16
17
18
19

20
21
22

23

24

25
26
27
28

29
30
31

318N1INAEDU

[ X

nsnsImEsRugNssukFaeesUd Fumand (HSV)
pgmAlla ELISA

msaambhiaszvumaaumela (hialiwialugy, Thawis
Surgidueilifa, hhiaezilunazhiaeisoa) mewain cell
culture

n1snsvansugnssuhidaldninlugstawmaia Realtime
RT-PCR

MINTIIMENTRUENTIIvethiTassuunaiumMe (Parainfluenza
typel, Parainfluenza type2, Parainfluenza type3, Adeno,
hMPV Wag RSV) fe35 Real-time RT-PCR
n1sesramasiugnIsthisalsamaiumela neiusannans
(MERS-CoV) shginatia Real-time PCR
nsnsamasiugnIsuvathisalininunaneiug H7IN9
nMsnTadeszidehiaszuumaiumelanuuissy
AMIRTIIMLDUAUBAYNA IgM soliSanmamaia ELISA
NMIRTIMLOURUDAYNR IsG Aalisarnniumalia ELISA

a alo 7 LY 1% a = 7
AIMTILBURUBARalISaTanewmalia NT Tunsdlasdelse
l9aua99NLaU(SSPE)

nsuenWeuaznsiaigatliwelifavinsiemada Cell culture
nsasIamasnushisain mewmaia sequence

A1TMsIINILeuAUeRTin IgM AelisaRnluestiunlemnaina
ELISA

nsATIIMILeuRuefvln I1gG aelisaiauesiunisvailn
ELISA

v v

nskeneLaznTIIigalidelifaiaesiumemaia Cell

culture

mMsnamaeushiadawesdumemada sequence
NsATRMLBUAUBATLA IgM soliTaaemumeimnailn ELISA
NsATIRIMLBUAUBATLN IsG faliFan1yusiemaia ELISA

n1skenwakaznIIaigadiwelifan1sgualsmaiin Cell

culture
nsasRmaeiushisanemuilgmailia sequence
nsasmhisaiuatutnemeaiia IFA

nsnsambsaiivatiatimewadia Cell culture

#940999
64

2,565

18

104

152
747
97

446
598
37

51

aa
21

I1UU (A29819)

WNAUIN

0

824

101
421
60

135
540

41

22
17

Saway
0.00

100.00

32.12

33.33

0.00

0.00
66.44
56.36
61.86
80.00

30.27
90.30
0.00

80.39

0.00

0.00
50.00
80.95

0.00

0.00
83.33
0.00
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)}

3
e

c=

32
33
34
35

36
37
38
39
40
41
a2
a3

aa
45

a6
a7

a8
49
50
51
52
53

54
55
56
57
58

318N1INAEDU

TR siugnshSaivaivthmematia Nested RT-PCR
NsATIAMIRBURUEAse hTawgivUvewmatlan RFFIT
N3RTIALBUAURARDWELITAMIATT ELISA

nsnTeURvaRrewelTaRdLasnRluelvauewnay
8 ELISA

nsaTAkeuRvafeiin M deialiadaunuens ELISA
NIRTIAMEsIUgNTIULISAWIAIE RT-PCR
nnInIvEnInugnIsulsaTaunueTIs RT-PCR
N1391539314UNLI5AAIATS Real-time RT-PCR
N13953335a¥n"35 Real-time RT-PCR
nsnsIeuRveRnetehadnvda IgM 33 ELISA
nsAsIaLeURveiroeladn1ul 1gG 33 ELISA

nrrausnileuaziigniiteladalualelasds isolation way
Real-time RT-PCR

Sruunaewuslsnlualefiuonideldlngs Real-time RT-PCR
mansaliiaeunelsdug 1nes Isolation uazfigatidelays
micro-NT

nsnsvlspnhisanguieumels 1neds RT-PCR

nyvalsaile Whkavuinanhidaewnsls 71

Tne8 Isolation wawfigatiidelne™s micro-NT

asalsaile W wazUnanlhisanquiaunsls Ingds RT-PCR
nsaramsiwdedlsatio wh U Tag3s micro-NT
nansansvies Coxsackie B 1ag38 Micro-NT
N13033915AR9132 339N 1aTalsn Ine3s PAGE
N1391533l3Ag9315¢ 31N hFalsn/hFaluls 1neds PCR

N3R5 WaURUAB TARUINEULD MaemATiA ELFA-ANti-
HAV 1gM

nsnsIanILeuRlIumalSaRuSnEULD HAV RNA
nMsaInLeuRluselsaRudniaud mewella ELFA-HBsAG
nsnTiameuRusehsasiusnaul memaia ELFA-ANti-HBs
nsAsIIeURUe hsaRusnEud mewmadia ELFA-ANt-HCV
mimm‘iﬁﬂﬁamsﬁmL%@Lamlaﬁiwauﬂﬂa

974

18 9 g1 us=anil
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d899579
64
40
864
317

40
92
18
a1

5,009

714
339
1,345

25
a2

48
11

461
201
139
11
394
18

223
56
55

25
15,931

IUIU (A29819)

WNAUIN

8
34
185
38

12
31

18
267

129
25

25

110
20
22

67

39

44

3,395

Sowaz
12.50
85.00
21.41
11.99

30.00
33.70
5.56
43.90
5.33
0.70
38.05
1.86

100.00
4.76

0.00
20.27

23.86
9.95
15.83
9.09
17.01
38.89

17.49
1.79
80.00
0.00
8.00
21.31



N15M5227UIRYNIIEN

A1nu S18N1SNAEDU

1 AsIvlnenSanlalneds MIF

2 A539U181158 (Malaria) / WansSe (Filaria)
Tnansgeud Giemsa

3 M99 Pneumocystis jiroveci pneumonia (PCP) lagnisgoud

TBO Wag Giemsa

m379 1gG U983 Toxoplasma gondii 1ae5 ELISA

#3279 IgM V99 Toxoplasma gondii lae35 ELISA

o | =l | en | Gy | I

Concentration method wkazgaud modified acd fast

9  »929 Yardu uun 1neds compression (Trichinoscope) wa 35

digestion

374

N1515933RBNUINTTUN9AFNN

AU S19NISNAFDU

1 MsRININIRYANURAUNRVIlnadud uMemALla DNA

Sequencing

ASUSNISNATDUATUTNINAADS

A1nu S18N1SNAEDU

1 A1SVAEBUNITIEAELARINIRINILT0IAUAETS primary skin

irritation test
2 AIVAADUAILINNNRINTNRYTS Closed patch test

EIPEY

M99 antibody U8 Toxoplasma gondii ¢35 Latex agglutination

nInsanedald mewalin Concentration technique

m329 Cryptosporidium, Giardia 31n@29819U1 1neAsUu

AU (A20819)

d499529 WNAUIN Sowaz

12 12 100.00
6 6 100.00
9 0 0.00
28 5 17.86
35 6 17.14
35 4 11.43
51 9 17.65
90 0 0.00
6 0 0.00
260 30 11.54

AU (A20819)
499579 wWauan Savay

140 90 64.29

AU (A20819)
499579 wWauan  Soway
7 0 0.00

5 0 0.00
12 0 0.00



nsnAaauUsEANSNIWANIANY wdln Wvgia

ANSNAFIUUILANSTAIN WANAUI KAZNIALUAINIINITUANEY

20

318N1INAEDU

6
=

vadeUUsEavEa T Ainsesindndasindofividanyds
viagoUUsEavEAMIIMIT e evian Ao fuihdmmyviesu
A UUTEAVEA NI e iveNdndnsiaUsdndnvile-
Wiugi
yagoulszavsa T iieneivomandusinauiiotuiidn
alp-Liugiv
NAADUUTEANTNINNNTINATIENVDINAN TN IANTA-
Wiugi

374

318N13INAEDU

@

nageulsEansaminginuwdszian (8139augs, electric
vaporizer mat/liquid)
nsneasulszansamingifivlanuuszian (Oil formula

q
[

a8 Space spray, ¥Hansellasdnuia (Aerosol) MaaLNaItuy
(89/uNasin)
nnegeulsEansnningiiuiidnuuainaiuyiia Aerosol
A8 (contact poison test, residual test) wagwila Water
solubel formula A87335 (contact poison test, residual test)
n1snaaeulsEansaningiiiuiidnuuasiunieid (contact

poison test, residual test)

o
o w LY

nsnegeuUsEanEa M Ingiiuindn/dudinisiaiyvesinaey

v v
o w o L

wuasluanNININA895ITNYR (Namgnun, EJ‘UEJ\‘iﬂWiLﬁ]%QJ}“U’EN

Y

mew, fudansiasyomuouuaiy)
nsnageuUsEanianingifwdanuiidnuuasdudssian
(cold fogger, Thermal fogger)
nsnaaeulszansnmingifivirdauuas Ussiamndediv/
palse/vedn MInuuasay/wuaiy
nsnegeUAnEnMYoATesdatiuasiadidaunasedeay

Yz NNt Usennasnignad wasUsennanse

sna91udsza1il

2560  asiiuissInaiaansaiaisua

MUY (A20819)

#901579
6
a4

16

NaUIN
6
a
2

16

14U (A29819)

#90999
35

73

118

72

22

11

15

WAUIN
34

53

88

59

21

10

15

Sovaz
100
100
100

100

100

100

v

ERLGH

97.14

72.60

74.58

81.94

95.45

100.00

90.91

100.00



11

12

13

14

15
16

318N1INAEDU

nsvadoUNaRfsiMdPusas St UUAIAaUN Semifield
nsnegeuUsEaANSAmMveHandualawiasaulug Peet Grady
Chamber
n1snageuUszdnsninvssndnduelaginarsiu/nasfu
(Rannanny) vilngu/indouans
nsnaaeulsyansnmaesmandailauuasiulug Peet Grady
Chamber
nsnaasulsednsninvendndue Josiugssagnaleiu
Turieauuinis
n1snadauUsedninnvesndndusidesiugsoyinaisdu
luesuRnIs
nsnaaeuUsEansameasmaninsidesiuidnmn
n1snaasuUsEansninvendnduelaganaiaiu/naefiu
(Rsnmnannn) viialeszive

59U

ANSASIVNATICHNIINBINGT (A150Y Tanzie “1a%)

318N13INA&FIU

nsaamasielinsiveiie
MMIATINIATEIUSINMLEanegeamewmAlln GC/GC-Headspace

MIAsIBATIERsERURUlmiladueamaLsamEmATA UVVIS

Spectrometry

MIASIVBASEVSER U Ul oL BRalARULDANBISARL8LATIA
UV/VIS Spectrometry

A13MSIVBASIEIUSUIURETINEATA AAS
A3ATINATEIUSUIULARLTBUMEATA AAS
nssIieTeiSinuasmlutaaizmemaia ICP-MS

374

MUY (A9819)

#901529
22
7

14

171

a2

624

NaUIN
22
a

116

37

470

U (A9819)

#9053
94
87

41

234

WNAUIN
20
51

40

123

¥

ERLIGH

100.00
57.14

0.00

40.00

67.84

88.10

12.5
0.00

75.32

¥
ERIGH

21.28
58.62
100.00

100.00

97.56
100.00
100.00
52.56
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NUUINSEENINYININAINRIUHUANS

3I18N7

NUAGAUINPINATIIUTINEENUTIAUNTIN 1IN TUNNS
FAAUTIUTITRAUVEEINITWINNE (neusg)
TAUINIWRRUNIENINTUNNE (Maen)

o A
NuATaNaN

USRI IR ULUARLDULEAIELAT DM IUIR (FRae4)

NUUIMieaU TRty s 3 (BSL-3) wivitiea1usine (Asq)

NUATUEYUTRIUUANS

a1nu 318013
1 Cary-Blair
2 Viral Transport Media (VTM)
a1nau 318013
1 UBnaunsuanenmsiassdevine
2 USinaunswanenmsiagsdeviinvaon
3 US1naunsHanemsiasdeviauan
4 Vinansidn-dredindevasaide
5 USmanswantnened
6 Vsnansidn-snetndudaenide
7 WmsiteuseiiUaonite
8 USNssentnses-thndu
9 WBnsile-ewhaneide
. nshiusn1siagsnluAnAunIndnTunIInsIaeleduas
v hsaRudniau (Quality Control Sample)
1 PA1
2 RP1
3 RP2
4 RP3
5 RP4
6 EM5
7 EM6
512911152311l

22

2560  asiiuissInaiaansaiaisua

MUY (A20819)
nlgusnIg

3,189
2,403

9,710
6

319U (YA)
7,400
18,498

U (WUIw)
88,406 91U
213,720 vaen
1,380 7@
11.60
40.45
199.20
375,149

e DD D) W
2 B8 3
an al af

2D
=

DD
=
an

24,473

€

2D
=

6,421

U (Yn)

55
248
217

18

12
393
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TUIUADENIN
Indelunnazsou

8

WuansgIY Sewaz

U $ruaundaii
398M13 . S
(RU2wUY)  INEINDYN
WNUNAADUAIINT I YYDV URN1IN199539 287 3
rovle3Tsladuriavni
WNUNAFBUAINT I YWY JURN1IN150529 49 2
mUBnadeindleTlunszuadon
wHunegauANUTIUIiRsl fURN1sadAui 328 2
Tadudniaud
WHUNAABUAIINTIUIYN1TATIAMIUTU I 154 2
glulnadu Alc
uHuMPABUATT I N IATIIdeleleTAes 11 2
Th¥a
378013 13U (A29819)
miﬂszLﬁu@mmwmmaﬁ]msamﬁaLaﬁzﬂ,a'i 17 14
378013 UU(AIRE4)
N1375393bAT1LYRIuMATiANG o9gans AU 26

annsouriinanadninsia (SEM)
N15M573ATIEYiAEIMATiANG BeaNTIAY 17
Sannsauriinawasdossinu (TEM)

82.35

v
ERLIGH

100

100

N1INAALALIMUIBYANATIULASNANNME LidIuTIVNTHAsTiBeUfUANSINYY

A0V

1

~N o U B W N

318113
YANIIUATELIA Scrub typhus-IFA (25 tests/an)
4nn5393898815A Murine typhus-IFA (25 tests/%)
4nn5I9389813A Leptospirosis-IFA (25 tests/tn)
YnR5I9IUARELIA Melioidosis-IFA (25 tests/yn)
Ynn33931ad815A Melioidosis-IHA (100 tests/n)
ganaaeuasiwluvarlnid (TTXHO) (10 tests/yn)

YANAABY Lepto Latex test (25 tests/an)

U (Ya)
92
82
77
28
682
30
a6
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2.3 LNUNAFILAMUTIUIYNIHDIIANT

FINTIOU uaveTa

UNIMATANTUWNG TN YN TR LAY

N13NAEBUAINTIUIYNITRIURURNIIN9NISUNNE (External Quality Assessment Scheme 30
Proficiency Testing) Aefanssuilliusziuganimaisasiamsiesfiinng Saelaudnviosufiinisanunse
yuaouliiinadauazihenilinnainseifimugnieaunnzan nasenuiamniidede Sudunisai
anushilalifuries foAnmsuazglivinisandn Semsiwmailduldfamuuasimuszvunauniwies fo
nsegsdeiiles Tnslamzinadilalisglunasifivensu dosinsdndunsfumanmauazdndunsudloiui
maihswmmadeumudunapiudunilawestermuaszuuaunwios iR usnsgIL ISO/IEC15189

nsvageuAItngarlinmddyTunsesnuUUkaENIALTuNTagey NsAIdunsingenns
Taoandosnnsgiudorimun dedlagiuiidedvuaiiAsadesiunisdniunismaasuainudng fe 150/
IEC17043(2010) Fsiimunnaindorfnuslusin e ISO/IEC Guided3 (1984) uaxILAC Guide 13 (2007) Wy
NAApUAINT IV IV URN1IN N TWNn g IRlYAN91 External Quality Assessment (EQA) Unu1n
Proficiency Testing fiseylilusnasgiudivuiu wenannd ununageuanut g iiieadestumsdunmisadn
Tilddavuanivadfduuuimisde 150 13528(2015)

N133AFANUNAFDUANN TR URNITA9 vodan1tuITeIneeansanssaeay Suaniuns

o
U 1,

Aawet) 2539 Fngusvasiitonauauesanusieanistun1sinsinunwesangnvioslfuAnslulsewmealagasitiu
% a & U oo A a a & Y A 9 v a I =~ o & o saa
aulsaindelsnsdadilenwazivinendunan elvnanisnaaeuiinaudusssy dnisldwemeiugniinis
szunanniulssmeanduingnaaeu wazdedisilaung

LHUNAEDUANT I TRIU UAN TN 1sunmdvasantuideinenmansaisisagy Tulaqiudali
UINIFIUWIUNINUA 18 UK HIUNITTUTBININTFIU ISO/IEC 17043 F1uu 6 wiiu wnilvdindalviu3nasludil fe

MInTIEnsiugNIsulITaTN1METS RT-PCR NM3m33931asdy Beta-Thalassemia N130159@oluAliSuRaenduadn

swaziden (Founw) wAllAN15A529 {iuiavau Waiussing Bud
msnsiaerledTlsladursnd*  Serology A3, 4NNS gN13nY d.A-m.A.  supapormn.su@dmsc.mail.go.th
mim’aﬁlmﬂ%mmﬁata‘ﬂaﬁ PCR N3, GNINT qmi"ﬂﬁ N.A.-§.A.  supaporn.su@dmsc.mail.go.th
Tunszuaidon*
m3nyagiAuiulsadudnaud Serology 3. ANNT dN13nY d.A-5.A.  supaporn.su@dmsc.mail.go.th
190393 HbAlc chemistry A3, EANINT fjm%’mé f.A.-8.A.  supaporn.su@dmsc.mail.go.th

24 1 g1 us=anil
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3189821980 (VBLLHY)

z X
nMsnTIIleiesloineundu
Taga

aa o d’{ o v L% 1
nsnmnidadedehialininivg
uazliniaun*
nanitededehialininlny

3R BATITALaveluden

o

ASATIVIATITNSEAULAAULOE
wesaludSULaYezTRalAaL
LRALMBLTALULEDR

NINTIVAATILAA LAY ING
nsnsIvaEsugnssuhsamned
nsmsIvaniugnssuhisa
FAUNUEN
nsnsIvansiugnIsulsadng
N15M3293498Y Alpha

Thalassemia 1 %¥in SEA Lay
%inlng

ANIASIANANURAUNRvDITU

Beta - Thalassemia

155NN SARALTD
SANAWE

nMInsndouuaiiGeiosdy
TN (dwiuaundnly
Uszwelny)

External Quality Assessment
Scheme for Bacterial
|dentification and Susceptibility
Testing (ASEAN and SEARO

members)

*|g5un55used ISO/IEC 17043

WALANISASID

Genotypic testing

(sequencing)

RT-PCR

RT-PCR
Routine

uv

spectrophotometry

Routine
RT-PCR
RT-PCR

RT-PCR

Routine

Routine
IFA

WNZLTD NAEBUNY
Fuadl Larnadeu
AnuhwaeU iy

Culture,
biochemical test
and antimicrobial

susceptibility test

ﬁ’ﬂﬂﬁiﬁﬂlaﬁLLNNVW]ﬁ@Uﬂ?WN‘ﬁ’]N’]QJ

1. msfvasiag duiumstaz 1 et Tevafiufunsanindelaunsaii
Y 9 Y

hENDI8 siriphas@gmail.com

[

{¥uiavau

AS.AINTTU UesaT

1131 InmnuRRY

& a

1738 InenIuANYE

AU NasmIiLAYNa

v &

#3057 @nUS

AN LIUTU

A3Tml wungune

o

A3T wunguna

1

A3sml wuNyuna

A1395 A9SD9

a a v =)
GRP PRI NI N
a U LS
VAANT UNINY

A3.7uNW VINnans

o T a a
A3.3UNUT VIUNARNT

Wasudadas

n.4.

A, - 1.8,
9.0, - 138,
u.a. - 3.0,
4.8, - N.A.
.8, - ..
.. - 5.0.
.. - 5.0,
f.A. - 5.0.
n.8. - A.A.
n.8. - 7.0,
n.a. - @.0.

a <
L8

siriphas@gmail.com

malinee.c@dmsc.mail.go.th

malinee.c@dmsc.mail.¢o.th
dutsadee.p@dmsc.mail.go.th

sujittra.s@dmsc.mail.go.th

sathaporn.r@dmsc.mail.go.th
sirirat.n@dmsc.mail.go.th

sirirat.n@dmsc.mail.go.th

sirirat.n@dmsc.mail.go.th

sawitree.d@dmsc.mail.go.th

sawitree.d@dmsc.mail.go.th

chonlada.k@dmsc.mail.go.th

wantana.p@dmsc.mail.go.th

wantana.p@dmsc.mail.go.th

%’auﬁmﬁlmﬁu http://www.dmsc.moph.go.th/nihexpert/home.php

(%
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2. M3INUTH/UTEYN ununaaauAUTUYA1ee InandnviesujiRnisiasevigielininuiiznnis

A o

Miuade dIHATINUIINNTHTWLNUINTRUNTEUUAMNAMYBIUJURNT waniuBeuBeusseninaundn

3. nsEneusuNsAuikunageuautngbiiudaulanelulssimatazsnsUseme
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1. J Health Res. 2017 Feb ;31(1). doi: 10.14456/jhr.2017.6

DNA-based identification of gastrointestinal irritant mushrooms in the genus Chlorophyllum:

a food poisoning case in Thailand.

Leudang S, Sikaphan S, Parnmen S, Nantachaiphong N, Polputpisatkul D, Ramchiun S, Teeyapant P

Toxicology Center, National Institute of Health, Department of Medical Sciences, Ministry of Public Health, Nonthaburi, 11000,
Thailand

Abstract

Background: Food poisoning caused by mushrooms in local Thai populations has increased annually.
Gastrointestinal irritant (GI) mushrooms are the most common cause of food poisoning. In general,
poisonous mushrooms are routinely identified based on morphological characteristics; however, standard
methods for morphological identification do not always yield satisfactory results. Therefore, the objective
of this study was to use the nuclear internal transcribed spacer (ITS) regions and the nuclear large subunit
(nuLSU) ribosomal DNA sequences as a species marker for GI mushrooms as well as to identify toxins
using a reversed phase LC-MS method.

Methods: Mushroom samples obtained from clinically reported cases during 2014 to 2015 were used in
this study. The maximum likelihood and maximum parsimony methods were employed for estimating
the phylogenetic trees. Mushroom toxins were identified by liquid chromatography-mass spectrometry.
Results: Based on the Barcode of Life Database (BOLD) revealed the highest identity for all samples
tested with scores ranging from 98.06% to 99.86%, while BLAST search yielded 99% to 100% of poisonous
mushroom samples to Chlorophyllum molybdites and C. globosum. Clade characterization was
performed by maximum likelihood and maximum parsimony. The combined analyses of ITS and nuLSU
revealed a better resolution of the phylogenetic tree with two important clades. Clade | contains member
of C. molybdites, while all C. globosum samples belongs to clade Il. Detection of the peptide toxins
revealed the presence of amatoxins in C. globosum. Alpha-amanitin and beta-amanitin were detected in
C. globosum sample with the amount of toxins indicated as 0.0059 and 0.0013 mg per gram of mushrooms
dry weight, respectively.

Conclusion: DNA-based identification confirmed that the mushrooms ingested by patients were
C. molybdites and C. globosum. Both of these poisonous mushroom species provided new and
informative data for future clinical studies in Thailand.

Keywords: Amatoxins; Chlorophyllum; Gastrointestinal irritant; Internal transcribed spacer; Large subunit
ribosomal DNA
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2. J Med Entomol. 2017 Mar 1;54(2):429-434. doi: 10.1093/jme/tjw161.

Detection of an Unknown Trypanosoma DNA in a Phlebotomus stantoni (Diptera:
Psychodidae) Collected From Southern Thailand and Records of New Sand Flies With

Reinstatement of Sergentomyia hivernus Raynal & Gaschen, 1935 (Diptera: Psychodidae).

Phumee A', Tawatsin A? Thavara U? Pengsakul T°, Thammapalo S*, Depaquit J°, Gay F°,
Siriyasatien P2
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Abstract

Although female sand flies are best known as the vectors of Leishmania parasites and viruses, several
previous reports have demonstrated that these insects can also act as vectors for the trypanosomes of
bats, lizards, and snakes. In this report, we created an inventory of Phlebotomine sand flies from southern
Thailand. A novel trypanosome was found in a specimen of Phlebotomus stantoni, and two sand fly
species newly recorded in the country, Sergentomyia khawi and Sergentomyia hivernus, were described.
PCR primer pairs specific for the internal transcribed spacer 1 (ITS1) and the small subunit ribosomal DNA
(SSU rDNA) gene of trypanosomatids were used to demonstrate the presence of the parasite in the sand
fly. In addition, the Cytochrome b (CytB) gene was used to identify the sand fly species. Among the 45
samples of the sand fly that were collected, seven samples were Ph. stantoni sand flies and a single
sample was positive for Trypanosoma sp. through PCR analysis. This study represents the first detection
of Trypanosoma sp. in a sand fly from Thailand. The ITS1 and SSU rDNA sequences indicated that this
specimen is suspected to be a novel Trypanosoma species. Further studies of this suspected new
Trypanosoma species, including its vertebrate hosts and pathogenic potential, are therefore necessary.

Keywords: ITS1; PCR; SSU rDNA; Trypanosoma sp.; sand fly
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3. J Med Entomol. 2017 April 15; 54(5): 1312-1322,doi: 10.1093/jme/1jx081

Insecticidal and Behavioral Avoidance Responses of Anopheles minimus and Culex

quinquefasciatus (Diptera: Culicidae) to Three Synthetic Repellents
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Chareonviriyaphap T
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Abstract

Escape responses, knockdown (KD), and toxicity of laboratory strains of Anopheles minimus Theobald and
Culexquinquefasciatus Say to three synthetic mosquito repellents, DEET (N, N-diethyl-3-methylbenzamide),
IR3535, or picaridin, at 5% v/v concentrations, were evaluated using repellent-treated papers in standard
WHO tube assays and an excito-repellency (ER) test chamber system. The tube assays recorded
knockdown effects of each repellent immediately after 30-min exposure and the final morality following
a 24-h holding period. DEET showed 100% KD at 30min and complete toxicity at 24h against both species.
Both actions were either minimal or absent for IR3535 and picaridin, respectively. Culex quinquefasciatus
showed significantly greater escape with DEET compared with the other compounds in both contact
irritancy (excitation) and noncontact spatial repellency trials. Anopheles minimus showed much more
pronounced irritancy and repellency flight escape to IR3535 than picaridin. DEET was the most active
irritant and repellent compound against Cx. quinquefasciatus. When adjusting contact test responses
based on paired noncontact repellency assays, DEET and IR3535 showed much stronger spatial repellent
properties than irritancy with An. minimus. Picaridin performed poorly as an irritant or repellent against
both species. We conclude that DEET, followed by IR3535, act as strong spatial repellents at 5%
concentration. DEET also performs as a strong toxicant. Our findings show that different mosquitoes can
respond contrastingly to repellents, thus the importance to test a wider range of species and populations
to assess the full range of chemical action.

Keywords: DEET, IR3535, picaridin, mortality, excito-repellency
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4. Parasites & Vectors (2016) 9:227

Vertical transmission of Indian Ocean Lineage of chikungunya virus in Aedes aegypti and

Aedes albopictus mosquitoes
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Abstract

Background: The re-emergence of chikungunya (CHIK) fever in Thailand has been caused by a novel
lineage of chikungunya virus (CHIKV) termed the Indian Ocean Lineage (IOL). The Aedes albopictus
mosquito is thought to bea primary vector of CHIK fever in Thailand, whereas Ae. aegypti acts as a
secondary vector of the virus. The vertical transmission is believed to be a primary means to maintain
CHIKV in nature and may be associated with an increased risk of outbreak. Therefore, the goal of this
study was to analyze the potential of these two Thai mosquito species to transmit the virus vertically and
to determine the number of successive mosquito generations for the virus transmission.

Methods: Two-hundred-and-fifty female Ae. aegypti and Ae. albopictus mosquitoes were artificially fed
a mixture of human blood and CHIKV IOL. Mosquito larvae and adults were sampled and screened for
CHIKV by one-step gRT-PCR. LLC-MK2 cell line was used to isolate CHIKV in the mosquitoes each
generation. The virus isolate was identified by immunocytochemical staining and was confirmed by
sequencing. Bothmosquito species fed on human blood without CHIKV and uninfected LLC-MK2 cells
were used as controls.

Results: Aedes aegypti and Ae. albopictus mosquitoes were able to transmit CHIKV vertically to F5 and
F6 progenies, respectively. The virus isolated from the two mosquito species caused cytopathic effect in
LLC-MK2cells by 2 days post-infection and immunocytochemical staining showed the reaction between
CHIKV IOLantigen and specific monoclonal antibody in the infected cells. DNA sequence confirmed the
virus transmitted vertically as CHIKV IOL with E1-A226V mutation. No CHIKV infection was observed in
both mosquito species and LLC-MK2 cells from control groups.

Conclusions: The study demonstrated that Ae. aegypti and Ae. albopictus mosquitoes from Thailand are
capable of transmitting CHIKV IOL vertically in the laboratory. Our results showed that Ae. albopictus is
more susceptible and has a greater ability to transmit the virus vertically than Ae. aegypti. This knowledge
would be useful for risk assessments of the maintenance of CHIKV in nature, which is crucial for disease
surveillance,vector control and the prevention of potential CHIKV epidemics.

Keywords: Chikungunya virus, Indian Ocean Lineage, Aedes aegypti, Aedes albopictus, Vertical

transmission
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Prevalence of ocular demodicosis among patients at Tertiary Care Center, Bangkok,
Thailand.
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Abstract

Aim: To determine the prevalence of ocular demodicosis by both microscopic examination and molecular
detection among patients at King Chulalongkorn Memorial Hospital, Thai Red Cross Society, Bangkok.
Methods: One hundred individuals were enrolled in the study and were divided into five age groups. The
meibomian gland dysfunction (MGD) score and qualities of cylindrical dandruff (CD) were also determined.
Demodex mite infestations of eyelash samples were screened by both microscopic examination and
semi-nested polymerase chain reaction (PCR).

Results: The prevalence of ocular demodicosis as determined by microscopic examination was 42%
[Demodex folliculorum (D. folliculorum) 41% and Demodex brevis (D. brevis) 1%]. Among patients who
had ocular Demodex infestation, 69% have CD and had an average MGD score of 4; in patients without
demodicosis, 15.5% had CD and had an average MGD score of 4.12. Prevalence of ocular demodicosis as
determined by semi-nested PCR was 79% (D. folliculorum 78% and D. brevis 1%).

Conclusions: This is the first report on the prevalence of ocular demodicosis in Thailand. Patients with
CD also had Demodex mites present. Semi-nested PCR is better than microscopy for Demodex infestation
detection. An extensive survey with more representative samples is required to determine the prevalence
in the country.

Keywords: Demodex brevis; Demodex folliculorum; Thailand; ocular demodicosis; prevalence
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Emergence of plasmid-mediated colistin resistance and New Delhi metallo-f-lactamase

genes in extensively drug-resistant Escherichia coli isolated from a patient in Thailand.
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Abstract

We reported a case of Escherichia coli with colistin resistance and an extensively drug-resistant phenotype.
Molecular analysis revealed that the isolate carried mcr-1 and multiple B-lactamase genes including
bla

highlighting the urgent need for a comprehensive antimicrobial resistance containment strategy to

vomy P@cms Plagg,, and blag,,,. This is the first report of a clinical mcr-1 isolate in Thailand

prevent further spread.

Keywords: Colistin resistance; XDR E.coli; mcr-1
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Mar 28.

QuantiFERON-TB Gold In-Tube Test for Tuberculosis Prevention in HIV-Infected Patients.

Khawcharoenporn T', Phetsuksiri B, Rudeeaneksin J°, Srisungngam S°, Apisarnthanarak A'.
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Abstract

Optimal testing strategies for diagnosing latent tuberculosis infection and the administration of isoniazid
preventive therapy (IPT) remain uncertain among human immunodeficiency virus (HIV)-infected patients.
A d-year prospective study was conducted among Thai HIV-infected patients who underwent simultaneous
tuberculin skin test (TST) and QuantiFERON-TB Gold In-Tube Test (QFT-IT) at care entry. Based on baseline
test results, patients were categorized into the following 4 groups: i) QFT-IT-positive, TST-reactive; i) QFT-
IT-positive, TST-non-reactive; iii) QFT-IT-negative, TST-reactive; and iv) QFT-IT-negative, TST-non-reactive.
The QFT-IT-positive patients were offered 9-month IPT and were QFT-IT tested annually. Of the 150
enrolled patients, 8, 12, 16, and 114 patients were assigned to groups 1, 2, 3, and 4, respectively. Sixteen
of 19 QFT-IT-positive patients (84%) completed IPT. The incidence of tuberculosis was significantly higher
in patients who declined IPT than in those underwent treatment (11.11 vs. 0 case/100 patient-year;
P < 0.001). Among the 16 patients completing IPT, 11 (69%) and 2 (12%) had QFT-IT reversion at 1 and 2
years after IPT, respectively. The remaining 3 (19%) did not demonstrate any reversion, and their baseline
interferon-y (IFN-Y) levels were above 1.2 IU/mL. Initial QFT-IT-guided IPT was effective in preventing
tuberculosis. Serial QFT-IT for evaluating IPT effectiveness had limitations because of delayed or lack of
reversion, especially for patients with high baseline IFN-Y levels.

Keywords: QuantiFERON-TB Gold In-Tube Test; Thailand; human immunodeficiency virus; isoniazid

preventive therapy (IPT); latent tuberculosis infection
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Whole genomic analysis of bovine group A rotavirus strains A5-10 and A5-13 provides

evidence for close evolutionary relationship with human rotaviruses.
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Abstract

Bovine group A rotavirus (RVA) is an important cause of acute diarrhea in calves worldwide. In order to
obtain precise information on the origin and evolutionary dynamics of bovine RVA strains, we determined
and analyzed the complete nucleotide sequences of the whole genomes of six archival bovine RVA
strains; four Thai strains (RVA/Cow-tc/THA/A5-10/1988/G8P[1], RVA/Cow-tc/THA/A5-13/1988/G8P[1], RVA/
Cow-tc/THA/61A/1989/G10P[5], and RVA/Cow-tc/THA/A44/1989/G10P[11]),one American strain (RVA/Cow-
tc/USA/B223/1983/G10P[11]), and one Japanese strain (RVA/Cow-tc/JPN/KK3/1983/G10P[11]). On whole
genomic analysis, the 11 gene segments of strains A5-10, A5-13, 61A, Ad4, B223, and KK3 were found to
be considerably genetically diverse, but to share a conserved non-G/P genotype constellation except for
the NSP1 gene (12-R2-C2-M2-(A3/11/13/14)-N2-T6-E2-H3), which is commonly found in RVA strains from
artiodactyls such as cattle. Furthermore, phylogenetic analysis revealed that most genes of the six strains
were genetically related to bovine and bovine-like strains. Of note is that the VP1, VP3, and NSP2 genes
of strains A5-10 and A5-13 exhibited a closer relationship with the cognate genes of human DS-1-like
strains than those of other RVA strains. Furthermore, the VP6 genes of strains A5-10 and A5-13 appeared
to be equally related to both human DS-1-like and bovine strains. Thus, strains A5-10 and A5-13 were
suggested to be derived from the same evolutionary origin as human DS-1-like strains, and were assumed
to be examples of bovine RVA strains that provide direct evidence for a close evolutionary relationship
between bovine and human DS-1-like strains. Our findings will provide important insights into the origin
of bovine RVA strains, and into evolutionary links between bovine and human RVA strains.

Keywords: Bovine rotaviruses; Common evolutionary origin; Group A rotaviruses; Human DS-1-like strains;

Whole genomic analysis
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Abstract

The emergence and rapid spread of unusual DS-1-like intergenogroup reassortant rotavirus strains have
been recently reported in Asia, Australia, and Europe. During rotavirus surveillance in Thailand in 2013-
2014, novel DS-1-like intergenogroup reassortant strains having G8P[8] genotypes (i.e., strains KKL-17, PCB-
79, PCB-84, PCB-85, PCB-103, SKT-107, SWL-12, NP-130, PCB-656, SKT-457, SSKT-269, and SSL-55) were
identified in stool samples from hospitalized children with severe diarrhea. In this study, we determined
and characterized the complete genomes of these 12 strains (seven strains, KKL-17, PCB-79, PCB-84, PCB-
85, PCB-103, SKT-107, and SWL-12, found in 2013 (2013 strains), and five, NP-130, PCB-656, SKT-457, SSKT-
269, and SSL-55, in 2014 (2014 strains)). On full genomic analysis, all 12 strains showed a unique genotype
constellation comprising a mixture of genogroup 1 and 2 genes: G8-P[8]-12-R2-C2-M2-A2-N2-T2-E2-H2.
With the exception of the G genotype, the unique genotype constellation of the 12 strains (P[8]-12-R2-C2-
M2-A2-N2-T2-E2-H2) was found to be shared with DS-1-like intergenogroup reassortant strains. On
phylogenetic analysis, six of the 11 genes of the 2013 strains (VP4, VP2, VP3, NSP1, NSP3, and NSP5)
appeared to have originated from DS-1-like intergenogroup reassortant strains, while the remaining four
(VP7, VP6, VP1, and NSP2) and one (NSP4) gene appeared to be of bovine and human origin, respectively.
Thus, the 2013 strains appeared to be reassortant strains as to DS-1-like intergenogroup reassortant,
bovine, bovine-like human, and/or human rotaviruses. On the other hand, five of the 11 genes of the
2014 strains (VP4, VP2, VP3, NSP1, and NSP3) appeared to have originated from DS-1-like intergenogroup
reassortant strains, while three (VP7, VP1, and NSP2) and one (NSP4) were assumed to be of bovine and
human origin, respectively. Notably, the remaining two genes, VP6 and NSP5, of the 2014 strains appeared
to have originated from locally circulating DS-1-like G2P[4] human rotaviruses. Thus, the 2014 strains were
assumed to be multiple reassortment strains as to DS-1-like intergenogroup reassortant, bovine, bovine-
like human, human, and/or locally circulating DS-1-like G2P[4] human rotaviruses. Overall, the great
genomic diversity among the DS-1-like intergenogroup reassortant strains seemed to have been generated
through additional reassortment events involving animal and human strains. Moreover, all the 11 genes
of three of the 2014 strains, NP-130, PCB-656, and SSL-55, were very closely related to those of Vietnamese
DS-1-like G8P[8] strains that emerged in 2014-2015, indicating the derivation of these DS-1-like G8P[8]
strains from a common ancestor. To our knowledge, this is the first report on full genome-based characterization
of DS-1-like G8P[8] strains that have emerged in Thailand. Our observations will add to our growing
understanding of the evolutionary patterns of emerging DS-1-like intergenogroup reassortant strains
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* Research Institute of Microbial Diseases, Osaka Universit, Osaka, Japan .
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Abstract

The circulating subtype distribution of HIV-1 has not been well characterized in female sex worker (FSW)
populations in Thailand. To understand the mechanisms and interrelationships of epidemics involving
FSWs in Thailand, we performed a large molecular epidemiological study of FSWs aged 25 years with
recently acquired HIV-1 infections. The samples were collected in 2005, 2007, 2009, and 2011 in 38
provinces, representing every region of Thailand. After gag (p24), pol (pro-RT), and env (C2/V3) were
sequenced, comprehensive genome analysis was performed. Genetic subtypes were determined in 159
plasma samples. The percentage of circulating recombinant forms (CRFs) CRFO1_AE (90.6%) predominated,
while subtype B (1.3%), other CRFs (1.9%), and unique recombinant forms (URFs) (6.2%) were identified
as minor populations. Interestingly, the unique recombinant nature of these HIV-1 strains was verified in
10 specimens, indicating the presence of new forms of HIV-1 intersubtypes G/A, C/B, AE/B/C, and AE/B
with different recombination breakpoints. Subtype B has contributed to these new generations of unique
CRF01/B recombinants, especially in the pol (RT) gene, in which the template switching of the RT
genomes occurred during reverse transcription. These results imply that the several unique recombinant
viruses circulating in Thailand were probably generated in the population or introduced from neighboring
countries. Our study helps clarify the patterns of viral transmission and define transmission pathways in
Thailand.
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Evaluating the first introduction of rotavirus vaccine in Thailand: Moving from evidence to

policy.

Tharmaphornpilas P', Jiamsiri S? Boonchaiya S° Rochanathimoke O3, Thinyounyong W*,
Tuntiwitayapun S°, Guntapong R°, Riewpaiboon A, Rasdjarmrearnsook AQ?, Glass RI'.
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® Department of Medical Science, Ministry of Public Health, Nonthaburi, Thailand.
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Abstract

Background: We assessed the effectiveness and possible impact of introducing rotavirus vaccine into the
routine immunization program.

Methods: Two provinces were selected for an observational study, one where vaccine was introduced
and another where vaccine was not available. In these areas, two sub-studies were linked. The prospective
cohort study enrolled children 2month old and followed them to the age of 18months to detect all
diarrhea episodes. The hospital surveillance study enrolled all children up to age 5 hospitalized with
diarrhea whose fecal samples were tested for rotavirus. Rates of rotavirus hospitalizations in older
children who had not been vaccinated in both settings provided data to determine whether immunization
had an indirect herd effect. The key endpoints for the study were both vaccine effectiveness (VE) based
upon hospitalized rotavirus diarrhea and herd protection.

Findings: From the cohort study, the overall VE for hospitalized rotavirus diarrhea was 88% (95%CI 76-94).
Data from hospital surveillance indicated that for 2 consecutive years, the seasonal peak of rotavirus
admissions was no longer present in the vaccinated area. Herd protection was observed among older
children born before the rotavirus vaccine program was introduced, who experienced a 40-69% reduction
in admission for rotavirus.

Conclusions: Rotavirus vaccine was highly effective in preventing diarrheal hospitalizations and in
conferring herd protection among older children who had not been vaccinated.

Keywords: Rotavirus vaccine; Vaccine effectiveness; Vaccine impact
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Identification and characterization of a human G9P[23] rotavirus strain from a child with

diarrhea in Thailand: evidence for porcine-to-human interspecies transmission.

Komoto S', Tacharoenmuang R?, Guntapong R?, Ide T', Sinchai P?, Upachai S? Fukuda S', Yoshikawa
T°, Tharmaphornpilas P*, Sangkitporn S?, Taniguchi K'.
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Abstract

An unusual rotavirus strain with the G9P[23] genotype (RVA/Human-wt/THA/KKL-117/2014/G9P[23]) was
identified in a stool specimen from a 10-month-old child hospitalized with severe diarrhea. In this study,
we sequenced and characterized the complete genome of strain KKL-117. On full-genomic analysis, strain
KKL-117 was found to have the following genotype constellation: G9-P[23]-15-R1-C1-M1-A8-N1-T1-E1-H1.
The non-G/P genotype constellation of this strain (I15-R1-C1-M1-A8-N1-T1-E1-H1) is commonly shared with
rotavirus strains from pigs. Furthermore, phylogenetic analysis indicated that each of the 11 genes of
strain KKL-117 appeared to be of porcine origin. Our observations provide important insights into the

dynamic interactions between human and porcine rotavirus strains
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Distribution of norovirus genotypes and subtypes in river water by ultra-deep sequencing-

based analysis.
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Abstract

To determine the distribution of Norovirus (NoV) genotypes in natural river water in Thailand, we
conducted a genome analysis using a next-generation sequencer. Twenty-five river water samples were
collected at five different sites of the Khlong Klon River in the suburbs of Bangkok between August 2013
and December 2014. The partial genome of NoV was detected in 15 of the 25 samples (60:0%). Seven of
these 15 samples (46+7%) contained multiple NoV Gll genotypes: G4, GlI.6, and GII.17. Our data showed
that GII.17 had already emerged in August 2013 as a minor population, and it became a major genotype
in December 2014. Our findings indicate that the virus was likely to have been circulating in the community
before it appeared in the river water. Significance and impact of the study: Our study was to investigate
the frequencies of multiple genogroups and genotypes of norovirus in the river water near Bangkok,
Thailand, by ultra-deep sequencing-based analysis. This study revealed that the epidemic strain was likely
to have been circulating in the community before it appeared in the river water. Monitoring of the
Norovirus (NoV) genomes in the natural environment may contribute to an understanding of the

emergence of new epidemic NoV strains in human populations.
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Ruchusatsawat K', Thiemsing L', Mutirangura A?, Wongpiyabovorn J°.

1

National Institute of Health, Department of Medical Sciences, Nontaburi 11000, Thailand.

? Center of Excellence in Molecular Genetics of Cancer and Human Diseases, Department of Anatomy, Faculty of Medicine,

Chulalongkorn University, Bangkok 10330, Thailand.
Center of Excellence in Immunology and Immune Mediated Diseases, Division of Immunology, Department of Microbiology,

Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand.

Abstract

Background: Psoriasis is the disease of abnormal keratinocyte differentiation and apoptosis. Alterations in
DNA methylation leading to keratinocyte hyperproliferation is one of the proposed pathogenic
mechanisms of psoriasis. B-cell receptor associated protein (BCAP31) has been reported to be involved
in the proliferation and apoptosis of keratinocytes. Up-regulation and changing in BCAP31 promoter
methylation has been reported to be associated with some cancers. To date, there has been no study of
psoriasis.

Objective: We investigated BCAP31 protein expression and the status of BCAP31 promoter methylation
in psoriasis.

Methods: Ten patients with psoriasis and 10 healthy subjects were enrolled. The immunohistochemistry
was performed on paraffin-embedded tissue section to detect BCAP31 protein expression and compared
between psoriasis and normal skin. The laser capture micro-dissected keratinocyte were analyzed using
bisulfite PCR method and cloning and sequencing.

Results: Increased BCAP31 protein expression was observed in psoriatic epidermis compared with normal
epidermis. Interestingly the methylation level of the BCAP31 promoter was significantly lower in patients
with psoriasis compared with healthy subjects (p < 0.001, % psoriasis vs. normal skin methylation = 14.94
vs. 60.61).

Conclusions: The present study demonstrated increase expression of BCAP31 protein related to BCAP31
DNA demethylation in psoriasis. Future study is needed to indicate the mechanism of BCAP31 promoter

demethylation and its potential use as a novel treatment for psoriasis in the future.
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An Outbreak of Acute Hepatitis Caused by Genotype IB Hepatitis A Viruses Contaminating
the Water Supply in Thailand.

Ruchusatsawat K', Wongpiyabovorn J, Kawidam C, Thiemsing L, Sangkitporn S, Yoshizaki S, Tatsumi
M, Takeda N, Ishii K.
' National Institute of Health, Ministry of Public Health, Nonthaburi, Thailand.

Abstract

Background: In 2000, an outbreak of acute hepatitis A was reported in a province adjacent to Bangkok,
Thailand.

Aims: To investigate the cause of the 2000 hepatitis A outbreaks in Thailand using molecular
epidemiological analysis.

Methods: Serum and stool specimens were collected from patients who were clinically diagnosed with
acute viral hepatitis. Water samples from drinking water and deep-drilled wells were also collected.
These specimens were subjected to polymerase chain reaction (PCR) amplification and sequencing of the
VP1/2A region of the hepatitis A virus (HAV) genome. The entire genome sequence of one of the fecal
specimens was determined and phylogenetically analyzed with those of known HAV sequences.

Results and conclusions: Eleven of 24 fecal specimens collected from acute viral hepatitis patients were
positive as determined by semi- nested reverse transcription PCR targeting the VP1/2A region of HAV. The
nucleotide sequence of these samples had an identical genotype IB sequence, suggesting that the same
causative agent was present. The complete nucleotide sequence derived from one of the samples
indicated that the Thai genotype IB strain should be classified in a unique phylogenetic cluster. The
analysis using an adjusted odds ratio showed that the consumption of groundwater was the most likely

risk factor associated with the disease.
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Abstract

A fundamental mystery for dengue and other infectious pathogens is how observed patterns of cases
relate to actual chains of individual transmission events. These pathways are intimately tied to the
mechanisms by which strains interact and compete across spatial scales. Phylogeographic methods have
been used to characterize pathogen dispersal at global and regional scales but have yielded few insights
into the local spatiotemporal structure of endemic transmission. Using geolocated genotype (800 cases)
and serotype (17,291 cases) data, we show that in Bangkok, Thailand, 60% of dengue cases living <200
meters apart come from the same transmission chain, as opposed to 3% of cases separated by 1 to 5
kilometers. At distances <200 meters from a case (encompassing an average of 1300 people in Bangkok),
the effective number of chains is 1.7. This number rises by a factor of 7 for each 10-fold increase in the
population of the "enclosed" region. This trend is observed regardless of whether population density or
area increases, though increases in density over 7000 people per square kilometer do not lead to
additional chains. Within Thailand these chains quickly mix, and by the next dengue season viral lineages
are no longer highly spatially structured within the country. In contrast, viral flow to neighboring countries
is limited. These findings are consistent with local, density-dependent transmission and implicate densely
populated communities as key sources of viral diversity, with home location the focal point of
transmission. These findings have important implications for targeted vector control and active

surveillance
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Prevalence of toxigenic Clostridium perfringens strains isolated from dried spur pepper in
Thailand
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Abstract

The microbiologcal quality of dried spur pepper (Capsicum annuum Linn. Var acuminatum Fingerh.),
taken from 6 provinces in Thailand, was investigated. High numbers of total mesophiles and high yeast
and mold counts were found. One hundred samples contained non proteolytic and proteolytic anaerobic
spore-formers at 100% and 83%, respectively, while Clostridium perfringens was detected at 86% (as <3
log CFU/g). medium, positive correlation of non proteolytic anaerobic spore-formers to C. perfringens
(r=0.439) may be proposed as an index for monitoring Clostridium in foods. All 160 isolates had the cpa
gene, but not cpe genes representing C. perfringens type A, but they were unable to produce enterotoxin.
The quality and safety of Thai dried spur pepper did not comply with the National Standard and ICMSF;
moreover the presence of C. perfringens may limit its acceptability for the EU market. Local and export
producers must apply hygienic practices in their processing to produce ingredients that are safe for
human consumption.

Keywords: Dried pepper Clostridium perfringens Spore-formers Toxinotyping cpa gene
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Antimicrobial susceptibility and toxin production of Closfridium difficile isolated from
diarrheal patients during 2012-2015

Piyada Wangroongsarb*, Thanitchai Kamthalang, Chutima Jittaprasatsin, Natthapong Cheunban
Busarawan Sriwanthana, Somchai Sangkitporn

Department of Medical Sciences, National Institute of Health, Nonthaburi Province, Thailand

Abstract

Background: Clostridium difficile infection affects people who have been treated with antibiotics and
long-term care facilities. C. difficile release two protein toxins, toxin A and toxin B that are the major
virulence factors. C. difficile plays important role in hospital-associated diarrhea around the world with
wide range of clinical symptoms from asymptomatic carrier, mild to severe diarrhea, colitis,
pseudomembranous colitis.

Objectives: To investigate the prevalence of toxigenic C. difficile by multiplex PCR and to determine
antimicrobial susceptibility of C. difficile isolated from diarrheal patients using agar dilution method.
Materials and methods: A total of 49 isolates of C. difficile from stool specimens of diarrheal patients with
suspected antibiotic-associated diarrhea during 2012-2015 were included. Detection of toxin genes by
multiplex PCR and minimum inhibitory concentration (MIC) by agar dilution were performed.

Results: C. difficile isolates were classified into three groups according to toxin genes found as following
1) negative detection of types A and B toxin genes (A-B-) (29 isolates, 3.36%), 2) negative detection of type
A toxin gene but positive detection of type B toxin gene (A-B+) (14 isolates, 1.62%), 3) positive detection
of type A and B toxin genes (A+B+) (6 isolates, 0.69%). Binary toxin genes were not found in any isolate.
Results of MIC for 9 drugs were as following; all isolates were sensitive to vancomycin (MIC 0.25-1 pg/mL)
and Metronidazole (MIC 0.25-2 ug/mL). All isolates were resistant to clindamycin (MIC=8 to >256 pg/ml,
MIC50=32 pg/mL). Approximately 65.7% of isolates were sensitive to moxifloxacin (MIC 1-4 pg/mL). Most
isolates were sensitive to tetracycline (MIC128 pg/mL (MIC50=4 pg/mL), 0.5-32 pg/mL (MIC50=1 pg/mL)
and 0.125-128 pg/mL (MIC50=2 pg/mL), respectively.

Conclusion: Antimicrobial susceptibility and toxin production of C. difficile are useful for monitoring the
severity of disease and rate of resistant to antibiotics. The study found that the majority of metronidazole

and vancomycin were effective for treatment of C. difficile diarrheal infection in Thailand
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Prevalence and antimicrobial susceptibility of Campylobacter spp. isolated from clinical
samples during 2012-2015
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Busarawan Sriwanthana and Somchai Sangkitporn

National Institute of Health, Department of Medical Sciences, Ministry of Public Health, Nonthaburi Province, Thailand

Abstract

Campylobacter is an important pathogen which causes the gastrointestinal tract infection. It is found in
all ages of patient but is more common among young children. Transmission occurs via consuming
undercooked or contaminated water. The clinical symptoms are wide range from asymptomatic to
symptomatic. In Thailand, there is no available data on the report of outbreak in human infection and
rate of antimicrobial resistance. The aim of this study was, therefore, to determine the prevalence and
antimicrobial susceptibility of Campylobacter spp. isolated from patient samples during 2012 to 2015.
A total of 1,190 clinical samples consisted of stools from 1,087 diarrheal patients and 104 blood cultures.
The results showed that of the total 107 (8.98 %) Campylobacter spp. isolates identified, 69 (5.79%) were
C. fetus, 25 (2.09%) were C. jejuni, 9 (0.75%) were C. coli, 3 (0.25%) were C. lari and only 1 (0.08%) was
C. upsaliensis. The positive results of C. fetus were from the over 30 years age group and in male more
than in female. The positive results of C. jejuni were more common in children under the age of 10 years.
The antimicrobial susceptibility testing by E-test showed that the majority of infections are multidrug-
resistant (MDR) such as ciprofloxacin and nalidixic acid. However, the macrolides, which is an alternative
medicine to treat the infection remains effective against bacteria of all species except C. coli. The results
of the study are the guidelines and epidemiology to the doctors selecting the right and proper drugs for
treatment.

Keywords: Campylobacter, Prevalence, Antimicrobial susceptibility test
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Development and validate method for zoonoses test kits

Watcharee Saisongkorh, Wimol Petkanchanapong, Chonlada Mee-sub, Suppaluk Yasaeng, Wanwisa
Kolahon, Phanuwat Phudpong, Wattanapong Wootta, Decha Pangjai, Somchai Sangkitporn

National Institfute of Health, Department of Medical Sciences, Ministry of Public Health, Nonthaburi Province, Thailand

Abstract

Since zoonoses or vector-borne diseases cause public health problems as emerging-reemerging diseases.
Therefore, we developed and evaluated multidot-IFA for detecting antibody against brucellosis/
melioidosis/ leptospirosis/ scrub typhus/ murine typhus and three test kits of multiplex real-time PCR for
detecting brucellosis/ leptospirosis/ melioidosis/ tularemia, brucellosis/ leptospirosis/ Q fever/scrub
typhus, or bartonelloses/ murine typhus/ rickettsioses/ scrub typhus within one reaction. By evaluation,
we found the stability of multidot-IFA slide could be sustained at -20°C for at least 12 months with the
sensitivity was ranging from 86-100%. Whereas multiplex real-time PCR could detect pathogenic bacteria
without cross reaction at Ct cut-off 33+1 which limit of detection was varied from 0.01 pg to 1,000 pf.
Herein, we concluded that multidot-IFA and multiplex real-time PCR were highly sensitive and specific for
the diagnosis of multiple bacterial infection within one reaction. Thus these test kits could be less time
con-suming and cost effective for the surveillance and control of emerging zoonoses

Key words: zoonoses, multidot-IFA, multiplex real-time PCR
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Abstract

Tuberculosis (TB) remains an infectious disease causing a public health problem. Presence of different
lineages of Mycobacterium tuberculosis complex (MTC) has been noted while there are verylimited
genotype data available pertaining strains circulated in Thailand. Genotypic method is an epidemiological
tool to differentiate local strains and allow the comparison of strains with global isolates. Genotyping is
useful for epidemiological investigation and tracking of TB transmission. The genotypes elucidate diversity
of strains circulating and the genetic link among the isolates. This study manipulated spoligotyping and
aimed to investigate strains circulating in Uttaradit, Phitsanulok, Sukhothai and Phetchabun provinces of
Thailand. A total of 162 MTC isolates collected from pulmonary tuberculosis patients were genotyped by
spoligotyping, and the strains were compared with those in the international spoligotype database
(SpolDB4). Altogether 34 different spoligotype patterns were identified; and new genotypes were found
as unidentified families or had individual non-clustering genotypes of M. tuberculosis. The East African-
Indian (EAI) groups were the predominant strains followed by Beijing, H3, U, T1, BOV, S and Beijing Like.
The proportions of majorities, EAl and Beijing were 43.30% (71/162) and 35.80%(58/162), respectively.
EAI2_NTB (Nonthaburi) was the most frequent spoligotype among the EAI groups. In addition, 2 isolates
were identified to be Mycobacterium bovis suggesting the transmission of tuberculosis between human
and animals. Therefore, spoligotyping revealed the diversity of MTC strains circulating in this region.
The major and the minor groups as well as the new MTC strains could be identified. Thus, data of
genotypes should be useful in supporting surveillance and control of tuberculosis.

Key words: tuberculosis, genotyping, spoligotyping
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Abstract

Tuberculosis (TB) is a chronic disease and drug resistant tuberculosis is considered a serious public health
treat. The treatment of multi-drug resistant tuberculosis (MDR-TB) in which M. tuberculosis poses
resistance to at least isoniazid and rifampicin, major ant- tuberculosis drugs is difficult and time consuming.
Drug-susceptibility testing (DST) for Mycobacterium tuberculosis (MTB) is important for the effective
treatment of tuberculosis (TB). This study assessed the real-time PCR method for rapid detection of drug-
resistant tuberculosis (DR-TB). The assay was able to detect MTB resistant to isoniazid (INH) and rifampicin
(RMP) simultaneously based on the analysis of DNA mutations. A total of 148 MTB clinical isolates having
the results of DST, a standard method based on culture, were selected and subjected to real-time PCR
analysis. A comparison of real-time PCR results and DST data showed a concordance, 54 of 54 (100%) in
susceptible strains, 43 of 50 (86%) for INH resistance, 5 of 6 for RMP resistance and 34 of 38 isolates (89%)
for multidrug-resistant TB (MDR-TB). Comparison of detection results by real-time PCR and DST, 12
samples showed discrepancy results. Further analysis revealed concordance with sequencing analysis in
11 of 12 samples. In conclusion, the method is rapid and suits for routine use in rapid detection of drug
resistant TB. The detection result provides useful information in the initiation of TB treatment.

Keywords: drug resistant TB, real-time PCR, isoniazid, rifampicin
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Epidemiology and genotypes of Mycobacterium tuberculosis at an outbreak area in
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Abstract

Tuberculosis (TB) is one of the leading public health problems. Genotypic characterization of
Mycobacterium tuberculosis (MTB) is useful for epidemiological investigation and tracking of TB
transmission. This study aimed to genetically identify and observe transmission of MTB by analyzing DNA
fingerprints of tubercle bacilli isolated from pulmonary TB patients who were registered at an outbreak
area of Thamaka district, Kanchanaburi province in 2013-2014. Sixty-eight DNA samples including twenty
multidrug-resistant (MDR), and five mono-resistant MTB either to isoniazid or rifampicin were genotyped
based on spoligotyping and subtyped using Mycobacterial interspersed repetitive unit-variable number of
tandem repeat (MIRU-VNTR). The results revealed that 34 of 68 (50.00%) isolates belonged to Beijing
genotype (SIT No. 1). Other twelve and seven new spoligotypes were identified. The major cumulative
subtype of Beijing cluster was MDR-TB, and 14 of these had identical MIRU-VNTR genotype. This evidence
linked to the strains of M. tuberculosis that have been found at an MDR-TB outbreak in Thamaka district,
Kanchanaburi province since the year 2002. It suggests that this area still has MDR-TB transmission which
cannot be eliminated over the time. MTB genotyping, proper measures of TB prevention and control
should be continued.

Keywords: drug resistant tuberculosis, spoligcotype, MIRU-VNTR
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Ehmwuammwiummgmﬁuqﬁu 1A5§1U OECD GLP (Good Laboratory Practice) \iuFaslyaididl
Formuaiididunasinanedefisnamnnszuunmunmdun edwlsfnuantiAdeimenmansansisagy Temswiouns
wegwaLadlasndgudninaans sualdidriuniseusuiidalnensinetmansnisunng dsaindrazannse
Juvesunsiusedlinigludl 2561 daudnuinsgiumils Ao 1SO 17034 AldTinsUasuutasnain ISO GUIDE 34
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2560 TUudr fazasufmuniunsnsafamudnaialutisnanfeatusiuandulditlul we. 2560 firuan
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3.2.1 §AINAAOY UATUIATIIU OECD GLP

a L4 ar ¢
A5y, WYY §997UUN
TN ARTNTUWNGFIUNEY NN TALAY

Good Laboratory Practice (GLP) fioszuunammiitisdnnisvesfiRnslitiannsgiu finanugnéios
Udefowasdufiveniu 1uszuuitedldiiluies foRns Pre-clinic Afumssnununageudslilimaasdly
wwé (Non-clinical health and environmental safety study) i n1snadauNEINe (Toxicity study) Hudu
espsdinsnausunsfinuiidaey (planned) Insaidumsiiluinnsgiu (performed) anunsansiaaeunduls
(monitored) dn1sUufins1eazideanismaaay (recorded) daiunazsiesuagruduszuu (archived and
reported) OECD GLP tHunuamdlunsufjiaifvesiesufjoRnislaglivdninaeivues OECD (Organization for
Economic Co-operation and Development) #udussdnsusvanuanusiufioseninaUsemneandn 3avinli
fuladeyaiildaniesufoinisfildsunisiusemnsgiu OECD GLP Hu axfinuamgs Wololduaraiusa
gaudulévialan (Mutual Acceptance of Data, MAD)

Tullagu sruunmsdiudsenaaundnvesngy OECD dnludeditoyalunisuduaulasnsdeves
wanSsivisoasaifludud wiileflfouldifudesiatumanisd Fefesdl MAD dmsuatianisseuiuin
foyanistszidiunuaensoduiininiideio uasnansmaseuanduiiveusufuiiaesefidodionanis
naaeutuldufensAiunsnAsinnsuIntesujiRinsmaseuiifissuunsdanisnuannsgiu GLP
volsuimaaundn OECD winUszwmalnelduansandudunsdndunifsauluszuu MAD vesnguuseina
au1%n OECD waztfiRnuduneudsdosinunsusadu suldsumssensudiduniduda Agvilinsdives
Usenelnefulssmaaun@n OECD uiunniu mmeannsndudunnuvaenfoanansiafivesdudduldde
foyauaznanisvaseuiifuiivensuvesdelulssmeagdnls

ﬁuﬁﬂﬁgﬂﬁ’lwu@iﬁaﬁmzuu MAD & 7 9%l A® Pharmaceuticals, Cosmetic products, Food additives,
Feed additives, Pesticides, Veterinary drugs products, Industrial chemicals dwsulssinalng wdnsaua
guamilinieusnaanasisanaaldun snaeuenidiaulng wissdrenadiayulng Wusu dmiunns
mﬂaauﬁagﬂuszw MAD laun Toxicity studies, Physical chemical testing, Mutagenicity studies,
Environmental toxicity studies on aquatic and terrestrial organisms, Studies on behavior in water, soil and
air, bioaccumulation, Residue studies, Study on the effects of mesocosms and natural ecosystems,

Analytical and clinical chemistry testing Dudy
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naNdninnaes antuideinemansansisagy Foindumhenunilsiifinmaaeunnuvasafoves
wanAnusiguamiilinieuen (Toxicity studies) Ae n1sMAABUNSIEANELADS (SKin irritation testing) wazn1suw
(Skin sensitization testing) Tudninaass Fediuwmsluniswauinisnageunissemeiissludainaasslnlaniu
11933711 OECD Principles on Good Laboratory Practice (OECD GLP guideline for testing of chemicals :
Acute dermal irritation/corrosion, TG404) ielaenadesiuuleuievesnssineimaninisunmdlunisiamun
vosUfRmsesglildnunesguiiietos Sntsdsaenadestudatmuanistunzdoundn Susiielusyme
wagsnsUsznadndae Tnsunuiaunandumssoseansufifnuanisszuuuimsdansuarssuuiuiiuoa
nsludninaaesiifiey dengudninnass anduidsinermaniansisage dfunissusesssuuuimsdans
AMATH 1SO 9001 Hausd 2546 Tud 2555 Sld¥umssusessruunmsiassguadninuunesgiudninaassaina
(ABALAC International) wena1nil Tud 2556 nsmaaeunsszAIBietuaznIsadeuntsuiludninaaes
Fadunsmaaournuasafoveadniamiguamilinouenldfunsusesnuunggiu 1SO 15189 vl
anuduldldlunsiaunnismaaounisszaeidesludninaaedidenadesfuinsgiu OECD GLP Lietae
fimunmsguaaamiueaondelugnamnssundndusiguaim iliAnszuunseaeuiiiiusyansam
sesduitinmaguaguamUssriluUssmanasiunasygieendouldtunsal

Tunsil nqudninaaes anduddeinenmansansisnge denusiufeduaudmaluladanin
MeN1swnng aanTugVinermansniniswimg lunsiaueldanuuleuieveanstingrmansnisunme
Taeguémaluladiinmmsnsunme aatudinermansmensuméidumhsauiiiamne i
dhaslnsialmlifiodnuides wasndudnivaaes antuideinemaniassuauduninenuiae
nedeunIUannfouazlsyaninmuesemiviidudninases lnensthemneialuidu vmeaey
msszaeldesludninaass dudunsmeaeuiingudnineassagiauilvidenndosmuiiuinsgiu OECD
GLP fimun uenanil ngudninnaesazsifiumvaaeunsuiludninaass suriessavinmueseim
AINE1IBNAE
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3.2.2 Thai NIH Info Lab version 1.0, Mobile Application
amﬁu"‘ﬁﬂ"‘mmmaﬂ%‘mm'smqm NSUINYIFAIFASNITUNNY
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AT. AR FUNTUEY
UNINYIFIFRTNITUNNIFIUN YN TALAY

TantagtufinuAnmihiumaluladansaumanaznisieans (Information and communication
technology; ICT) Tnglanig Internet ﬁLﬂumiL‘ﬁ@MIUﬂ@qUﬂiﬂjﬂamﬂ’lLm@%L%ﬂﬁﬁ&ﬁmﬂmﬂ%@‘dﬂﬁl Aldanansavios
ulus 93dle Social network uwn Irlenoa madeudeffviswuuldansuazuuulians Mobile Hugunsnideas
fdlunswnm Fausnanagldauldmuiugiurednsdwind dahauldinieutuniowmoufinnes Mobile
Application WumsannTsunsudszynddmiugunsalindeud wu Tnsdwidetio uiuidn Tuanssuuufoa
msiinaunidexldde Android waz i0S fn1saun Mobile Application TAuasninuswIuInn 9 nads
2559 fidnnuussrnessana 68 Suau Hudldidumedidanii 38 &ueu Andu 56% vesUszrng T 38
duauildan Social Media iy fiwnuveiiede/Aumiafiamadouunni 82.78 dume Fafumsiinde
wagliusn15Ueyav1Ia1I N Mobile Application Fadudsiniu wasdslddnuiaudmivanduise
WMeManTasIEY NININEIMERSNITUNNE

N133WAILY Thai NIH Info Lab version 1.0, Mobile Application Suanmsszaudenaiularaiy
Foanmsnniiifeadesds v afs nelddedrindumadauazsutszann wasldanudosnishllddmiuns
Jnviseazdenlusunsuuszandui Mobile Application dmsunsdndnsusenlangn Mobile Application anu
Formundo nsdeudsnu nMsdeu source program MegeUTUsWNSY Andsldsunsy dansiineusunisidau
ERHGHE

A3RARa Thai NIH Info Lab version 1.0, Mobile

Application dimuuuszuuyfuinig Android, Busului Thai NIH Info Lab
| Thal NIH Info Lab
Play Store 1dA111 nih thai lWen15AUMT agnuluswns "

Auns

Thai NIH Info Lab 91n1uaanyaan Lieyinn1sanng gty
Ty iefndsndnasasldlemnau Thai NIH Info Lab %38 (&)

Paslint Wy

AL

ausnAnaslusunsuilan QR code fagu

unnfintiuvyacaniuiio
nomandasisagy
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MeRenIME1Nsaves Thai NIH Info Lab version 1.0 sfimsimundfisifindmiu Mobile
Application iy s FuusEUUU TR 10S 130 iPone tinteyatmasiiduuselovi
W sflamumsLE]’]%’;’@L%J@?T@EJW’TW%%W mau’%mil,%laﬁ;auw% nMsUIMIsudniuaziuas 4 uspuy
N5E4NTI9 AAMIYN WAZIIBITUNANIINTIDIATIZA Ludu

Mobile Application iihudsisuiufidesinmuatnswioiios vadeidulslowiungiuins uay
Wievusenufiamilulan IT uswilededule ﬁamﬂﬁ%’auﬂaﬁﬁmﬂﬂu Mobile Application #iu1ann
A wdlavhamesdnihivesantiuddeinemansansnsugy Jwwevouanly w A
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3.2.3 unumaesresliiinisaonisinseunsousunisszunalvey
avglavninlva

ad a a a ¢

VAT ARANUANSY
UNINIAEATNNTUNNI Ty
guolIwialueuivnns nIwanemaninIunng

win Isaldninlugazaunsatesiulameindu LLm'ﬁaﬁﬁ’u’aﬁwﬁﬂﬁ’?ﬂ%ué’aaLﬂéauaﬂﬁﬂixna‘uagiﬂaaﬂ%y’q
Froammanauansivesdelivinalugies dlinsnareiusldielussauni Ssoravililusiuiiudentiuves
h¥afinsdsuwlasfisndniion Gadennsnanewusiian antigenic drift viewAsuudasluinidosniinig
wanguduvesiulada 2 yiaAndugnuausilng vi3e novel subtype LLasGaﬂmsﬂmaﬁuﬁ:ﬁ’h antigenic shift
i Twdaun Mnielvgaoiuglv 2000 FafnyiliiAnnsseuinlug (pandemic influenza) Tagiudsnsd]
liwialngaeiuglminineliifalsnfindoszuumaiumelaguusadoundy uasiidnsnismegainiuegng
soros Tnslanzldniaunanesiug HINO Afinnsszuravansszaenlulszimaiu szasnusnizailed 2556
usnfansszunszaoni 5 Sedudauduaned 2559 auflstiagtiu wuthedwugunndadu 1 Tu 3 vesfihe
foun uazdnanuithsegiereiiies ssdniseundilanldussduideininunatewug HING fanuidsged
Jnfanssruialng wazUsanelneealdunansenuiisng faedaiunisaifsnaavilidsenasneg sudu
NG R PARIARE PR RIS PTG uaﬂmﬂﬁﬂﬁiLp’hiz’g’aawﬁuﬁﬂﬁw’iﬂimgmuqamaéTqmﬁmmé']é’szLaz
Fosiifiunisednsdeitios ilelinsensnsasisagulsidoyautdlunsnausudenliinduimzay wagns
Nnunnsnsmuauazdesiulsalidutu nsdidefissuialinsstuinduiidalmissnnsndguimane

Genetic Evolution of HZN9 Virus in China, 2013
Multiple Reassortment Events

Setting: Habitats shared by wild sad domestic bieds
and/ot live bird/poultry markets

H7NS Virus

The sight genes of the HTNG virus are closely fetated 10 avidn influensa viruses found in domestic ucka, wikd birds and domestic poultry i
Auiz. The vings Wity ermesged from “rexssortment” 3 process in which twa or more influenza vineses co- ket 3 snghe host and eschange genes.
This can result in the creation of & new influeriza virus. Esperts think mukliple reesortment events led 1o the oreation of the HIN virus. These
evonts may have accummed in habats shared by wild and domestic birds and/or in ke bind/poultry markets, wheve dfferent spocies of birds are
Bought and soid for foad. As the above dlagram shove. the HZNG virus Beely oblaired 13 HA themagglutinin) gene from domestic ducks, 11t NA
Inewraminidase) gene trom wid birds, and its s remaining gones from multiple relatid HING influenza viruses in domestic poukry

: Centors for Disease
/ (@) @ Control snd Prevention
x Natsana) Centes for immumsnn
\“ anet Remprraiury Disoases
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Support MoPH for Annual Influenza Vaccine Selection

RSP PPIR PP PPIIRIASIPE PP IS PPASIIPPAPISPRIPPE PSPPI PPRPRIIPARESPIPE ARAARASSSFPENPAIAPBIBPPPR,

Northern hemisphere(2016-2017)
- an A/California/7/2008 (H1N1)pdm09- like virus;
—an A/Hong Kong/4801/2014 (H3N2)-like virus;
- a B/Brisbane/60/2008-like virus.

Percentage vaccine matching of
Thai circulating strains by Sequencing method

from October-November 2017 Southern hemisphere(2018)
— an A/Michigan/45/2015 (H1N1)pdmO09- like virus;

AMichigan/45/2015 (H1N1) 100 — an A/Singapore/INFIMH-16-0019/2014 (H3N2)-like virus;
A'singapore/INFIMH-16- 100 — a B/Phuket/3073/2013-like virus,

0019°2014(H3N2)

B/Brsbane/60/2008

(Victona lineage) 10

BPhuket3073/2013 90 -

(Yamagata ineage) O e

dwsudsenalve audldninluguianid nsuineremansnisunmg laandunisiseisaneiuslivia
Tng) uaznshesiosdnulida Tasarwsiuiiedudiingsuining nsumvuaslse wazaudauimiiolne-ansy
Fuanssngy sudumiasimsihsey Tadeduielugameiud inethuseidestudusd 2547 ilelinseneg
a5y Iidsuanundouiiosesiumsszusivgesivinlvg Jadudunisduunugnsmandiniounim
wiaulesiuazunledymilsafindegiflvaiuiend Inelsmeuiamsedieannndy 30 wis talianusiuiiely
nsdndendtisuazifiufogaiheiiflennsedielivialvg) (nfluenza Like linessiLl) wazgtiofndossuy
Maumgladsunduunss (Severe Acute Respiratory Infection:SARI) W1dsaugldninluguviagi
nsuAnemaninsung iensnleuwaziinmsimaneiug ineghwiaiiles neustlenilfudsyuvanssua
Inguarreanuiiuasmisgunmvesssrnslanladelinialngasiugiuenldanssuuiiisete Aode

.

B/Phuket/3073/2013 la5ufmidenainesaniseudelanlmdussrusynevlutndudesiulsaldninlug syt
2558-2559 wag 2561 Jududsiiagyiouliiuiinnusuiloarunumiduudwenssnsiasisasulneg e
anusiuasguameslszenslan uanidudwaneddnuesssuvansisuguing Adosnslrnsauniuas
Yoatulsaldwinluguazldninlvganoiugludedaieg Wulvegniiussdniam awnsaandnsinisisuas

deTdInvesusensine
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danfanlolad (sulfunyl fluoride) Tnvansumisalusludidumsiadifiteslifusensnhandumsenuauindnuasdng
Tulsafiu esanansumBalusludidefniiansussinndufe annsoshuaddynszeynsiadyivlnveausas
feuannsalumsifsnssaouasunsndudinluluauinlan wvsalusluddumsidnegluamssunse class | Saiqvdly
nsvhanetuleleu Tnsanunsnvhanedulelsulduinndtans CrC B 60 wh shliuasuasSeddiaseniingdesnu
wndilanldlasnss vhlvssesfinusrdnivdsudadiuamnifuiesngamgfivesiiufinlangstu Fdlddnsda
fBansueuviooaindhomanandnnstiashaetuleloy Ssldfinsendnldasumdaluslududlud 2558

aseaiuluasiaiidnvisviaifonld mszduasiaansomldieuasmaligs dewisudioy
fuanssueindug uasdignslunismuguirdauuaddd Sedeuldifensunuasamialusluddnmanils n1sld
arsleaiuagiliusaninanudumu Snvensiiansweafiuiuazldinalunssuuundiansyiindufe
Uswana 5 Juduld dadumsldanseatiufaseruduszernannuiiliuuasiaaudunu wasnsliveaituy
Tuanuiduduiigeazdmansenusonisienvesudaiug uenaninisliasinddudusunmedeinvninsuay
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fuilan egslsfnsldasiefidudnunnuegsodesfudunannuwiliuuaeanudunusoasiad
dwmaliinstestuidavildentu veniniudufnnisuuiiouresasiedifonandninuasuarasnden Ses
dwmansznuilnenssuarlasdousediuasiusinadnie eddlsinulutiiatunmsmunuuenuiuasiiasdag
wandnnIensinung Ssasdenldanaiailunsmuauiidanuastuin fe1vdmaidedequninvosuyusliay
p1dudunmesedaunndeuld fudunmsliiduneusumeaniivayulnslunislaveautiduiasdudamaden
nillunstamaununisliaaed Wesniiuonssmenniivayulnsdiauduiivivouyuduazduiing
sodawanden Tnomsldfvaulnaiifogiialy wu thiuvesssimeouimedu Insew viiuu azlediu sglaid
Tunlss wWiwesius meladvey au du dudenmiu uznga uaznszwe Toyalusnuussansawlumslauenuts
Faillsiifivame drufideiaulafiosrhmsfnufssansnmlunislavenudlmoniduneussmeneueiy
Tnsgn adiudu agladiu avladthu Tudss Wuesiug avladveu au du dudeniu ugngn uagnseas
osnidufivaslnsiivine Tnd siavsevia iiledunsdaaiumsiagulnsvosiuitnniielfiie
Uszlevduazoradululdgimundundninsifeandununsindiasiafidunseiieradunaidese
dwndennaranauinunusoasinivemenuts Tasthesdnnusildluimundunansaumilasenudsdusuuuy
vosanssn (fumigant) $aiunslieiveulaeenied vioiniunoussimeindougaussgudni wisluguuuudus
W mmﬁﬁﬁwamzWiEJaaﬁumsaaam‘%aﬁuﬁuﬁa@Jm%’umm%ﬁldqﬂﬁmsiqmqaLuﬁmsﬁ’n WIOUHUAY AR sheet
washifunonszvefiisransnnlunislduenutidluawansiely §iduldvmageuaunufiy (mavaaeugys
duianne (contact toxicity)) wagUszansninwlunisla (ﬂﬂimmaauqmélé (Repellency activity)) yeunen
sewve 13 ¥a (oUiweFu s it agladiu arladtin ludds Wuesiug avladveu au du duidewmy
uzngn waznszwne) Aemidnivvewenutdluaneiesufjifinis 9nuanisfiny1ide wui shifunonsme
oulwedu danuduivuaziivszansamiafigalunislanenuds sgrlsAnulueuranminiilenia
{AdearvhmaAdofiudn Wy Mnsienesimesduszneutesmaaiivesinduensemeaniivayulnsiag
13D GC-MS shmsmsamideduridiuuaiiGeuasdesluietimenuts Ssomandunmevesgduridne
Tselupunnunaafusdananismanuasvidoudimaeds uan Taseusquislsama wasdnduunansiug
vosqdunislaglideyameniignssu (Molecular Genetic identification) ¥inn1sAnwiussansamussgnaunsiu
yeuszivelun1sdudansnild saimsfinessansamuesnissudndeidunenssmesmiunisliing
AsuaulneanlendoutaIfngnandnn1enIsinuaselineey wassedliunaniseausuveduilan Tunsimun
Jundadasiuluddatuirdaneaudaniolavenuds o1vssiaundugasisuuvudmanayulnsnaigdi
failiteifiuszansamlunislauenutl Mnaseengrsuiardiaidluaulnssdiaseg Sufuiasmmedey
anufiamelavestiuilanuarAnwianuduiividsunduvosayulnsfifiussaninngeanlunislauazaiunuuen
wisludninnass iiledilsisnnudasafovesiuslansely

WAL http://www.brrd.in.th/rkb2/
enemy_khao/index.php-file=content. wnaanun: https://www.leaf.tv/articles/

php&id=95.htm how-to-make-cinnamon-oil/
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a o

3.4.2.4 NSANENHNSLUNISRLUASLAZNEIN IALINAWIN8T109989615 deltamethrin
wae cypermethrin siagsangtiuningiilsaldidensanareiugiuniuiazaignugnta

1 =
fada1Ad

gliou anulasnw uazauzdsy
UNANYNFEATNTWANSFIUYNNT

Lsaldidensandnlutymeadgynisinuasisuguuaznsumdvedive TuusasUusemalngaznugiae
Tsaldidonsenifudauan Tsaldidenseniinanidelisansi (dengue virus) i 4 anewus Ae DENV-1,
DENV-2, DENV-3 uag DENV-4 lneilgeanetnu (Aedesaegypti) welodunmeilsafidfy nsdanuansad
wuuntenaty (thermal fogging) eniswunaeazess (ultra low volume wia ULY) ilusnnsnisiidrdiey
Tnsamzdiiinsssueeddsauasfuismsnuaugsiilinafuandunair venaninsdanuuuuandimi
il undeuuandudnisuieinisesdniseunsielanuuzi feanusnvaoaiulinisaiuauysaned
UseAnsnmannBaty ansiadififeuthul¥auaugsasie asedingu pyrethroid iflesanansiailunguild
mmﬂaamﬁaqﬁawwéuméqmﬁauéfaﬁu@%’sLLazﬂw%%’sJ Usenoumy QIUAT sxduius wsaunus WHns
wars139F NaTiu SeldvhnsAnuiauseaninmuesans deltamethrin way cypermethrin #isnsinisld 0.025
0.05 waz 0.1 g ai/m? mufiesdniseundiolanuuzih Wieldnsuidnsinsldiigniesuasivanzauvosans
deltamethrin Wag cypermethrin fleangmslunissinuazqivinligsaenaneodagliyganaaeuminsgiuain
peAN1seuIElan (WHO tube bioassay) fiugsangtnuandminsseasuasIunys %aﬁ]uawﬁuﬁ:ﬁﬁaﬁams
deltamethrin Uag cypermethrin Wiguiiguivgaatganvesluinis nan15finyinudneans deltamethrin

a

7180590514 0.1 ¢ ai/m? FUszdndamdlunisvinligeatsandminszeesuardunysnanediaaldiswuazne

= &

wnndnsevar 80 fsliuaneideTanuimisiimsfnwiiaislunisdaviuansuy

fufnvestaneingg Weannsnthludanumunilsunieuasiigsasvouiniein F=

Tnsmgluiuiiifnisssuiaveddsaliidonoonuasiigsansfiaisanudumuse t ‘

@13 deltamethrin uag cypermethrin 38aawunuunndnadudnisviafiviewasy 74 [

Tinsmunugsmeiiussansnmnndsduuenmdonnnsdanuuuuilnssneifios 4 L"’ ) o,

DEIFIET o oM
mAeildlenaluinaueranusuuuulvameslunulssguisnis | S

nNIENsNassagy Usednl 2560 ASaf 25 sendneduil 6-8 Mueneu 2560 o Wuvne LES:
lawiia Aounutu Wuwes JmingassniuagldiuseianasmAnnisdidu Usseian  yevmageuuiasgiuatn WHO
Unauenaauseluanes awnistesiunazaiuaulse
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3.4.2.5 §IUTAYaNINUINTTUVDIYD Legionella pneumophila Tuusswnalng

[

fieynun
UNAINgIanINITULWNS U

o ¢
YA
JuanIy

o Legionella \Wuideiinelsauansniaudiiouuus aunsawuldluuvanivhluuagynggnia Ssrolse
Tnon1sunsvesdieandanndengauity Sanusuusdunisielsaunnstsiuluusiazansiug Weofiwuidu
aummanniian Ao L. pneumohila SsinegluseTodefifesnenslungeudussvinteussng maszuianuldly
yaeUsznea Inisnenutnvieaiiofiudiisldude Legionella Mnlswsilulssmelnedunliugsdu n1s
gouaiulsneg1aliuszdnsnmiinnudidysanmdnvaluaziasugiavesUsemealagsin Joyadiulvgilu
seuanmssevaulsaszrieUsang WesnisvezinivedsaunuuardesirlumsdadoszniteUssna
dieanuanulzavinldenn Ussmalunguglsuislédaingrutoyanatsvonde L. pneumophila fe European
Working Group for Legionnaire Infections (EWGLI) dieraelun1sinaunisssuinuasaeuaIuwiadise
FauszmalvedalufiszuuiiseTslsa Legionnaires’ LLasgﬂm’J’aaﬂamﬁmmﬁa L. pneumophila yinl#szuUNT
govallannsadtnlddiundainladuumssssunvedsauazliansavaneunadseldnsatmane fedy
TOYAAINUWANFA1NHUFNTTUYBY L. pneumophila Fafiuselenilunisuseifiuanuideswenisialse
TudaunndouvesUsymealne nsvigudeya ST 1 multilocus sequence typing (MLST) A539mansuLUa
Y UANUIUIIUIU 7 Bu ‘LuiwumsaumﬂLﬁmhaslumiw%smLﬁaumsﬂ’uﬁﬁumvﬁa L. pneumophila Tiwenlé
nnvigtheuardunadolussdivlnana Jaduisifimsseusulunansyssmavoglsuasinafiududoyaly
sEUUasAumANNY

antuAdeingimaniansisagy Massnsidedes “msUssdvitnsalsavonsniaunia Atypical
pneumonia 72835 Real-time PCR LLazmmwa’m‘mmmmaﬂ’uﬁqﬂismau%a Legionella pneumophila
Tudszwmalneg” andlunstul 2558 - 2559 T,mEJﬂwsﬁwiwuﬁﬁagamwﬁ’uﬁqmsmmL%ya Legionella pneumophila
Tudsvnelve (Dudnunilwedasinsidel el as Sumn Viadaing Huimilasimside

mia%’wgmsﬁagamﬁuﬁqﬂﬁmﬁwLﬁumﬂmaé’mﬁamﬁﬁa Legionella Twenannaswindonsinuvasiily
Ussinalne fausd 2509 - 2558 iAulily - 80 °C TngAfmzidle S1uau 281 aewus uen serogroup lagis
agglutination warATILNYTA L. pneumophila ME3T PCR (55 rRNA waz mip gene) 19duau 212 anewug
Bandnwanurannansvedelasmaiin PCR uwaz sequencing Asewi MLST w03 7 8u léur flaA, pilE, asd,
mip, momps, proA wag neuA (neuAh for nonserogroup 1) lWisuiieuiugiudeya MLST Tu EWGLI lugy
wuuluslnadada 7 8u uay ST
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nmsisuifisudioya MLST veadie L. pneumophila 212 aneitus aunsasey ST 1K 59 ST ludeyavesie
155 aneiug W ST1 Swnuungn 55 anewug Sawu ST2232, ST2233, ST2234, ST2235, ST2237, ST2238,
ST2244, ST2247 waw ST2248 Hu ST vl waw asd 71 uaz mip 79 \Ju alleles nifinuluusemelve sy
szuugudoya EWGLI uwd wagdhuau 57 anewug Wy ST fldwilugndeys eegseninidudutona waym

AN TENINENENUG (N7 1)

INMIANYIB L. pneumophila luusemalngsenined 2549-2558 HAMUNAINTAIEY WAENUID

L. pneumophila ST nsinigsladfilugudoya EWGL grudoyan1siugnssuveade L. pneumophila \uuselewil

senusyunIveiedeuaulsaddeunuivilulssmauas seninasama aansaiannbidugudeyaseiuyf

wartunuimeeBnnsninsziuaraiigudeyaves Legionella species Buld
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3.4.3 91494 Recommended Abstract Award

3.4.3.1 Helicobacter valdiviens is bacteremia in human, first case report
from Thailand

a o 1 (% L4
YJara HIPINITNY

UNINYFaA TN TWANS Iy

nsAnuasiilddunudie Helicobacter valdiviensis #lahasfinsmeslutssnalneudeu uas
annsnthmaiannuUssingenuide Tasnudeluthenelneeny 55 9 smamugisdfidsunssnuniily
Tssmeanumuigiheildguarliflomsiesiistonmuiinisiadelunssualafndsgndafaud3nui
15an81U1883190 5579 Malsaneuialadedied1arin Hemoculture indasuuafiseliennia anduide
Ingrmansasisgy Wihnamzuenidonnideauasyinnimaaeunsufitemsdued uagvinimeadey
WAl Ine e s PCR Way sequencing Nan15naaeaunie PCR aglu genus Helicobacter vinnsnaaeaugy
\eBusuriinueadid TnonsinseiBu 16SRNA Bu 60 kDa (con60) waziu eyrase subunit B (gyr8) wuindu
165 rRNA 9813 Helicobacter valdiviensis surat-thani 2016 fimupdnendaifudie Helicobacter valdiviensis
WBEL9 way WBE14" dausnldaingannszunt uenainiitu cpn60 uazdu gyrB vesanewus surat-thani 2016
fianulnaheatiuaneiug WBELY (similarities 92% uaz 93% auddu) wag WBEL4' (similarities 92% uwag
94% swadiu) iesandeya phylogenetic data wedanewug surat-thani 2016 uansnaNaNEwUG WBEL9
uay WBE14" 3dlédnanestusidumeiusinifinuludssmnalne

TunsuseguiginsusednUaunnumada
nsunndurstssnalneadad a1 Tutudl 28-30
fiquieu 2560 anudl aBuunemesy Womessnil
Iasussianisunaueluanes (Recommended

abstract award)
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3.4.4 mﬁm'\uﬂszsquﬁmmﬁwsnmam{m'su,wmé

3.4.4.1 AnATWYDIBU DNA-directed RNA polymerase Il subunit (RPB1)
Tun191u molecular marker d115UN15ATIFDULRANYE Amanita

ANSWT Yruu

UNINYIFEATNITUWNSF U YT

Sugiisninanunisalomsduiivainnissulsenuinivlulszmealnenuinnlugisggruves
wiazniinia Tasnudangihegduiufinaniens Tusenideamile uazniawie nsdiinuitasomnsdufivan
mMsfudssyuin Wwihiiasisuguazdsiegnaiiniimaingiheiuussnumnasamsiesufoanaionsiam
toxins uazduunrinvesfindiy dosriavesnisnsiviaszsinin toxins luifin vansdlnsralinuidesain
fiUsuas toxins fann witinanduiivas JoiliAneins Yagtuesfifnistinatia Liquid chromatography-
mass spectrometry Zfiogafindsnsaarosdiuiinu toxins gunnwediiaiestionsald uenand nansie
Annzsidilinseuagy toxins ynalaludie iosnansnaspuitanldiieuisuusialdfidmnielag
WNgaNTiYNay Gastrointestinal irritants vinlldlanunsansi9dwsenaedsanandla dunisnsadeuneiin
winfidednin Aedeadusiegrninanuasiidnuaurauysaisavanunsaduundnlusyauanawazyinle

AuzIdevesguiiwive1deldiuunisnisnsiaiigadaiaveuinfivingldinadafidweouisidn (DNA

=

barcode) suaLﬂumwﬁﬂﬁiﬁfﬂum53314%?4@%@@?@31%’3@1@8mﬂ%%uﬁ’;uﬁ@uLamm@;ml,ﬁsmf"fugwuﬁz’faagaﬁwﬁamq
fiugnssuanUszendldnsaaeuiufietaiindinse dsluriausnauzideldvnaosuszansamuesdidule
wmsglunanslada (locus) wagnuiwsazladalivsedvsnmlunissuunvuany (classification) voudialu
e sEAUNLRaNoYNILATIL (taxonomy) Feladedinamduiusnaninudsutasmadannnisfidunan
NANULUIRUN1RUgN TS waannUszauanudisalunislifbueninsgiussyriinveainiy angidels
fimuazeamneluiana (molecular marker) lunsszyniinveadisfiuiifidnuusnsdngninelndifssiuunn
lnawiunguiinsglanana Amanita tnglddeyadiduiianilolndvesdu DNA-directed RNA polymerase |l
subunit (RPB1) 98w RPB1:JU largest subunit vaslalatoules RNA polymerase II (Pol W) viwthilunssuiu
nansuaAUt (transcription) vesBuulasialushiulug pre-mRNA transcripts #aNNNSANYINUIIEY RPBL
aUs0neNinlamIu Section Usenaumie Amanita, Caesareae, Phalloideae Wa¥ Vaginatae Taglu Section
Phalloideae uaz Amanita Uszneusioifiafivilduaivgnisidedinananiunisallsaeivisidudiv
Tuvsswalne uenninuindeyadifuinndlelndvesiu RPB1LannEn Wlun s GuromneTuanaiia
Tunsusnifiafiviifidnuarlndifssiunmelu Section Caesareae duiinlunguifdlugdnduiiniuusymuld
uazfivnglunaavieaiu mswuiiinfinly Section Caesareae lailasfiseaunsAnyunieu
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Amanita aff. princeps_10866
“ Phalloides syndrome :ma?:u %'". p?n s %02202
* Gastrointestinal syndrome - ?%’t;n'i"é > .l")'r‘i‘:;l’”ﬁ‘-s 0%1 33364
- manita aff. princeps_
Edible wild mushrooms Amanita aff. prlnce s_29563
® No report Amanita princeps_MSUT6489

Amanita aff. princeps_10872
Amanita princeps_MSUT7080 -
Amanita aff. princeps_K034 ”~

Amanita sp_3051 . -
- Amanita aff. princeps_K41 . - _L
= Amanita aff. princeps_A7 J
rAmanita aff. princeps_10884
Amanita aff. princeps_AS 8

-
Amanita aff. princeps_10885 4
Amanita aff. princeps_10886 w
Amanita aff. princeps_10883
~ Amanita ﬂ: MSUT1160
Amanita aff. princeps_K039

Amanita aff. princeps_K021
Amanita | 99708

an;a al 'i:rl?fcep's'K019K024
manita aff. princeps_ R
Amanita avanica_K% -
Amanita javanica_MSUT8490 N
Amanita javanica_K43
Amanita javanica_25770
Amanita javanica_25894
Amanita javanica_11633 »/
Amanita hemibapha_K42

manita aff. hemibapha_9996
Amanita rubromarginata_MSUT7081

Amanita rubromarginata_MSUT6488
Amanita rubromarginata_A1
Amanita cf. hemibapha_A11
Amanita cf. hemibaphal
Amanita cf. princeps_K025
Amanita caesarea_MSUT7079
Amanita hemibapha_K023
Amanita arkansana_MSUT7078
Amanita javanica_MSUT7082

manita gleocystidiosa_9613
'Amanita gleocystidiosa_9614
Amanita gleocystidiosa_9615
Amanita gleocystidiosa_9620

mnaita digitosa_20382
EAmanlte pyriformis_10876
Amanita mira_MSUT7083

Amanita vaginata_11641
Amanita vaginata_MSUT5780

Amanita exitialis_9124
Amanita exitialis_9618
Amanl;aa exitialis_12077b

Amanita exitialis_9122
Amanita exitialis_9121A
Amanita fuliginea 21015
_Amanita liginoides_9393
Amanita sp_MSUT7077
manita porphyria_A8
manita porphyria_A6
:man.i'ta porp'i‘\yria_xg 2
manita porphyria_.
Amanita _MSU::’4922
Amanita cf, fritillaria_MSUT6491
7 AmaI:ma "a".l cr'itlnaial(osﬁ -
manita aff. virgineoides_
s Amanita cf. longipes_7227A

Limacella glioderma

-~
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3.4.4.2 MsUsTliuMInaUauasvasgsateUlungAnssunIsuanuildeasiall
deltamethrin wag cypermethrinluviasujjianns

gl anUlAINN UaTALITY
UNANYIAEATNNTUNNIFIUEYNNT

iesmnmslimsiaiidausantunasmsddlunsmuguidagaanemmzilsaliidonsen uslu
paneiufivesusemelnenuingeaneinisaiuanudumusoasadidauuasiidlunisnuey uazdagtu
gungilaniigatudsdmaligsansaifindnulfisBdudnfedaiunsdilafmginssunmevaussuesgs
somaiafitdnuuasarieliaunsodenliaaaiimdauadligniesuasmnsantugsnmegluiiuiifidesnis
munuldidy yagunsainaaeuiienitexcito-repellency (ER) test systemifugunsaifianansaianfnuis
NEANIINNIINDUAUDIVRIEW oA ATLe

naoInaaay Excito-repellency test (ER)

NARINAEBU ER UseNaumie 6 d7u Ae

 desiligadunileanainnaos

- bHWUaruntn

. NABIALUBN

. AZUNTIEMIURANTEAWYUENT

. wHunaaRnlaivesdmiuldsseadinges

N U AW N -

. RUUAAUNAS
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Auaudanilivesasiadnldlunisidngauenainiignsengauds arsedidadignanyinlvgsduntain

a P

Ushaninisaanuasadild Ingdnwagnmsdunivesgsaunsaduunls 2 senn Aegedund lneusiaannnis
dulaansiall Sunin repellency Munsfsasalifignslunislags wagmngalimsdudaiuansiaineundidsnoy
Juniloanannuiaiiinis@aniuansiail Sendt iritancy nefisansndilignsvinligainnisseaiefios Aty

a U 4

HRTEUAZAMYITYIINMEY NITAUNTU UNNT 51594 HATIU wardnd Jumsias JsldvihnisAnunmgAnssunisvanmil

1% '
aaa

soasinfivassmetiuandminsses fulimeruinduiuiiifimssuinvedsaliidonoonuasgsaelufiud
fafinsestoansiafl deltamethrin uag cypermethrin withgiumuhaaaiiiaosiafgaduiitelidamuemuny
gaangluvane Aufiog fedufiseuazangldviinisinwnsmeuaussesgaetusomainiiisaessinion
nsldsngg Ao 0.025 0.05 wag 0.1 g a.i/m? WansAnwMUIgsMeThuNdminszsestinsmeuausIFanse
qSsAELietads deltamethrin Waw cypermethrin #18051n15H 0.1 ¢ ai/m? uanviansinivisaessiiafisne
314 0.1 g ai/m? Ssoonguidldfrogsmetuiinesomaeiinsannsaviiligsanetunieonaniuiififiarsad
nasnigsiinisdudatuansiadifananiuazainnanis@nudld auisedaduiinsinisdnufiaiuds
UsyAvsamvasansiaiivaansyialunisdaniunnénsuuiiuintanftaunsaifuumndaniginvesgsmeld Fadudn
il unsnldsuiunsdanuuuuiisnszane (space spray) Tunisiidagsiufuieluvnresnmiu iloay
Hunsifulsgansnmlunisaauaugsans ity
PAfonazanzliilomadisimuszynitotiauenanulusvuvulvameslusnuussgivnig
IngraninaunngUszsl 2560 A%l 25 sewietudl 22-24 funaw 2560 w Buudia emessd Senin
wunysuwazlasusneianadvnishiviv Ussiandnaueranumeldawes ainislesiulasaiunulsn

118 " g1 us=anil
2560  asiiuissInaiaansaiaisua



3.4.5 'a‘w’a'aumﬂu"‘ssmm'a‘m'a‘ﬂ'a‘zfqué’uum"‘ammfa‘mé'a%Lﬁﬂuviwnﬁ
v 1
ATdN 22

3.4.5.1 N15ANEYIANURAUNAVDIEU Beta-thalassemia TuuSunas Hb A2 : 3.5-4%

a A v A
A1IAT AIVEIDY
UNINYIFIEATNITUWNEFIU YT

Beta-thlassemia AnanauAnUnfvesduiudlnadu fivinlinisassanelusiuudninaduanas
vidohiahas aruiinndduingiinaniivadsundasiviemzeavidoivalinduamell msnsameie
warUiinadlulnadudunisnnaiudy Welledesdadflowasdlulnaduiiounfd  nsdivdina Hb A2 1nnd
35 % wanailuniny Beta-thalassemnia vnani-nssenfinmuiinunivieg fMemadeslunslifiinynady
lsasndadiiesiin Homozygous Beta-thalassemia Lo ﬂﬁﬁﬂmﬁ:ﬁimqﬂismﬁLﬁaﬁﬂmmmamﬂaﬁuaﬁu
Beta-thalassemia Tuihegnadendifiusinas Hb A2 sewing 3.5-4% thanasamanuiaunivesdulaswmada
DNA Sequencing nan1snwlushegnaiaun 112 518 wumuiaunfivesiiu Beta-thalassemia $1u3u 12 518
Anduipeas 10.71 wusdu Beta™thalassemia ¥lln codon 17 (AAG-TAG) §7uau 1 578, codon 41/42 (-TTCT)
U 1 578 WAz Beta'-thalassemia ¥UA codon 19 (AAC-AGC) 37U 5 518, codon 126 (GTG-GGG :
Hb Dhonburi) 1134 5 578 #f1 Hb 9.9+5.8 (5.1-15.3), MCV 69.9+23.0 (43.5-79), MCH 24.2+12.5 (22.7-25.6),
RDW 15.247.9 (13.6-18) wagkinumnuiiaunfvin common mutations : -30, -29, -28, codon 8-9, codon 15,
codon 17, codon 19, codon 26, codon 27-28, IVS1#1, IVS1#5, codon 35, codon 41, codon 41-42, codon
43, codon 71-72, IVS2#654 31uau 100 518 Antufesas 89.29 diA Hb 12.646.5 (7-17.4), MCV 78.7+38.8
(65.4-113), MCH 26.6+13.6 (19.9-41.4), RDW 15.5+8.2 (11.6-34.3) Fayasinamiuiulselenidmiunisulana
mariesfuanng uanifugrudoyannuiinunfssiuBuileatuayuinausinsulananng Beta-thalassemia
ansaadvayunsmuauiastosiulsasdadidievesuseneale
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4.1 \wsougre]ian1sisnfnltegiiAlui (EID-Lab Network)

FUFNTN 85 U

Aanssuidniiunist 2560 : antiideinermansasisagy danseusuiBsUfiRnises “ieSove
vasufuRnslanfinifogilual (EID Lab Network)” atiussurineiuil 20-22 nuamiug 2560 w Tssusalsusniin
Jaesnweusaln 2.uATIIENINNUTEYINATEY8TUINL09 AY Useneumeiiminiesu]uinig §9anis
wHUNRIUf TN gUHTRMuiesuifin1s annlssmeuianiasy/tensu ddnaudesiuaunulse uniinedy
Auiingmanimaunng wazaniideinemaniansisugy naiveimansnisuwdidoninnsasoungu
dneaw waznsheivmevesissufiRnslumstulledulsefndegtilml uasfoanaudugunm ssuuihssh
yneszuineuagvdnmaneinsalisn lsedaseiiilaousadunnilanfeumeluladlmidmsunannaiulsainde
Ul (519) Usemansgnsase fifeatu nsuuds mavhaedelsauasfivande uirnssuduinenmansmsunng
fulneuaust 4.0 wasilnfinudygnén vesan AT Imenmansasisaay sauvisnindouusunlis Sutsngum
wRUINTEIAIN LilednedenisUsratuy Wedulefuaizaniduredlsaszuialasnissiassaniunisel 2
antunsal Ao wudthedosasdelsednideliadluatlulsmeiuiagumy uay nufithefesasdoindolsameda
Turgwn (5980 )nguld s amunumuuuINg wagndnivnisid wazitusmiulifiudy contact person adly
wwInNsasineg1e dnsuldlusaviavsedminsely.

Uszlowditldsu Wanndnenin EID-Lab Network §itheusuannsawSeuaumionvoniosUfinnig
uazauRLatuayunsneuldnssrunveslsafnitonilul uasiesunselddniliuuamisnisdaieds
fheasdeindosunmeisussitlUlilunsufofiutussniaaiotenaeasunandeulsyaunisaiuay
wisludeyaseninaundninsetnelidued1an

4.2 \wsoangisauaNssu (1nToangveiANTadaFilie)

Usgnousie 1) dunans : an1duiteInermansanssuauLaran U Ing1mansn1ansnmeg

2) @il : AudInegrmansnisunng 9wl 15 wisiuseme
U N A& & 9 P o o v a wa
srdaddedulsadenanameiugnssuiilulymddgvnansisuauveslssme fosufuRnismianis
¢ & | =~ aa o w ) a1 oA A Z o &

windidumiienunianiunumddglunisauauuazdedulsa nanisnsaningeds wazsaadiulu
Usglorindlusunmssnwuasinwnunndinvesiie aaensunistdesiuldlvddUiglndiusniu

nanssunatiun1sy 2560 :

1. mannaifaduanuRaunfivesdusidadifiesnewmaiin DNA Sequencing wiallugudeyarnuiinung
seauBusmiugueInermansnisunndintoney andiunisla 140 fege nuaUEAUNATIWIY 90 fIeEd
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2. MIoUTHBiTANTE0s “Detection of B - Thalassemia mutation by PCR-RDB technique”
Fuil 21 flunesr 2560 t Vios 628 9115 10 NILAMEIEIERSNSLIME SafuanTuTANeImanimsILIme
wazAugsdadide an1tudiinermansluana unnInerdeuiing THiU1smeuINdIwIL 40 AU Usenaumie
dnmatanisunng, dnInermansnisuungd Waninauingiemansnisunngdiniedievesuinn1ssdadide
\omusenaufiennudiuinns uasmsfinufon

3. MAERUANNTIUIYNIVRIUURN15MUNN9939789d8 Alpha-thalassemia 1 4l SEA wazwiinine
HAZNTNAABUANLTIUIEYAIUNITATINIRITEAURAUNAYDIBU Beta-thalassemia

Uszlewiilléu

1. Wszuuiimsuazinietnenslidnmsamaiesd fiRnmsiduuds annsoaduaunsnaited
TsandamiflolfetnsdinaunmuazUszavisam afuaunisteafulazmunslsasdatiflovesussimastnedeiiles

2. gitanndnenmyaannsiiieadewnunsnseitedelsasdadidoniswiesfjifins

3. @NTaRTIRRAUAMA B ]URNSIATEYE

4. lagrudeyannuiinUnfseiulusdadide

5. @NTANAUIAULUUNIATINITduANURAUNATe98Y beta-thalassemia fiewnAiln PCR-Reverse
Dot Blot Hybridization

veveunuAnziUInwLarfisgmviuiliAssiiduinenslunmsussgnasiaieteviea fUa

g

mssdadlonsuinermansnswnnd ialudunasuazdugineilianusiuiiolusgfinaennsaiiinvau

4.3 19509 NEINY

FUIUANEN 15 Wis Usenaumegudinenmansnisunmg 14 wis uagandiideinenmansansnsaae

Aanssudisfiuntsd 2560 :

seUTIEILN Bos “Msdamsandinuitinen Usesnl 25607 Fuit 19 - 20 Suaem 2560 o Tsausailash
NUNANY 3. WUnY3 InedlldnTineusuduuunnaTedng 31U 50 au UszneumeguiRauiuiiyine
MnAUSIMEImaninTuIng 14 wis wezaonuideinermaniansisagy Wemiivinisnseunquesdanug
Rendumadaiinseiansivinig Adldluiagtuuanduligmeansisuguuesuszsmva uasfimsszauauAniiy
MINsRuIdulueuAn

Uszlowdilld3u fidndamovsudununldifiuyuanuiaudile Ussaunisal dinuzlumeiianisnsia
Anseiiiuthgtusasndulssloniomatandneamiiesufuanstifmiiutuaaunisel Joyiivanvane
wazsousu ausathaAldluusUlHumsiaunaunmeesnsiiiunuresruedifBty uiidianu
JudeiumadnnisiarauddeseninguiRausuivinginelumhenureansuinemansnsunme
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winynviuegdIvlgdresdaatuideinemansaisisagy svnudn SauduinunglislaGeus
714 Fact Sheet 3fvimia1u3 waztenansieunsingg Inglulaudszana 2560 andum lokeuns Fact Sheet
13U NIH $1u3u 10 584 fadl

15Aga91585199nbasaluls Fact Sheet 1
13ALIIY (Cat scatch disease) Fact Sheet 2
maiiusegsdsdsmalsaallnglulsda Fact Sheet 3
0 (VX) : anvoaugagieenysad Fact Sheet 4
Tfadudniau 1o Fact Sheet 5
Wadwinudeslulsemelng Fact Sheet 6
saaulnalulsda (snavy) wazn1smsrideds Fact Sheet 7
aoumsaigiasuariuiidedsnliidonsenseduimiassama Fact Sheet 8

[
aa o

MUV TAUmANIAanSuAraRATuge U 2560
a#119nlsA (Cholera) Fact Sheet 9
lsAunay3a dawes (Buruli ulcer) Fact sheet 10
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sndniBolysdam
< Zika virus discase PR BT ADIUSINEONU
IsplosSanuaniau

- / Hepatitis
}‘* ) | (Hep: B’)
N y | .

W/

B gl
LGS EIMANLEE
3

Mosquitoes

alounsu

udanssui daltina-gningua

LeO-Trap®

Emmﬁaa‘ﬁliﬂa
Melioidosis Melioidosis Li cploxpurom

< 1 a 1 @ 1 4 YR b % 1V @ 1 -4 Y
t3U NIH 13JL‘WENLW\Lﬂu%a\iﬂ'}\ﬂﬁﬂLﬁqlﬂﬂﬂwqﬂqﬂ'ﬁq&lg LWIENL‘U‘ULL‘Wa\iLLﬁﬁﬂﬁquggﬂigﬂq%uua$‘quﬂa']ﬂ§
NATUNNIVNUDU S A8 UAY.....NIH website: Learn & Share




Ifmq@m?zéwmnh%'aiuii‘

Ta¥aluls (Norovirus) uanundrAyedlsngaaisysisluauldnnnguorgusdnnulunquinniauay
i lvgy ?jqﬂﬂﬁmi'ﬁzmmiumam%m’%m;mwﬁmﬁu WolhZauiesud 10-100 particles Aanunsavinlfiine1ns
vodlsald nMsfnreLdunu foecal oral route uariisyozilnga 12-48 lus

Snvnuzvasonsitheariienniseduld endeu sieude vinties indlesnduiile vanfswe soumnds
T4 ormsinguusdudnidnuasdgetodeninumh dndguisesdionnsitusasmelfiosnsly 2-3 Yu
wilugfithefiflornssuusdasamyludingn viedgeengoratelmAnmaunathly drfuashudindeuslootdiea
dienaunumadeiuazindous vidooraliiundemaaendenludtisfiflonnissuuss Jagtudlidonams
wzaslunisindndolitat Snvisdlditadulumsdostumsindolulslya

nstlestunsfindionaznisunsnszane hialulsanunsavhangldlasnislianudoud 60 esmwaidea
w1 30 Wil WSEld 1% Sodium hypochlorite dauiefivudouluthiu aunsaldrasiufienududy 10 ppm
Jululunsvhaneide mstlestufednileliavanndoay Tasdndlignisuarumume (lidesnd 20 Junid) deusy
UspynuvidoUsionns vanidsshuaresiiliazein Suusemuemsiivsan Wudnns “Audou deunans
dafle” dadnuazialiiliazenn viauazendiufinuduiaten fuisasudnidenisihemslidusy
Ussynuillesangfndoannsaunddeléui 2 dUamiudaglifonisudation

an1duddeInemansalsn gy nsuIneImansnisnmg usnisnaidadeniaiesuuiming
iionsravhialulslaeds RT-PCR FeanunsansraldlusnegiagfUaeiidugaansz(Fresh stool) rectal swab
o1dou lnaunsaiuiegiagaassuarendou iiuldnwusiiazenn Jafinda uonldgewanadnuitelalsr
wnLaDEeY N3t rectal swab o19utly viral transport media veshisaownels uenanilunsaiiiinnssyua
a1ty anunsansramidelusiognsssinmindui i duumdmonisssuialaeivldnisued
avenn UnfindaUSunnuediedes 500 fadans fogiwis 2 vin Wumiduuduhdnsuinermansmaunnd

dmsutsemdlne fnsszuiedanuveshiafnanundusser Tnewnnetaedifiorniambumn
daud w.e. 2555 sierfloannnd U wa. 2559 dfduduiiduiinisssuiavedlsagaarseiadlunansdmiauas
antun IfSuseeegUagluieungadnioudiiiuin Jaandeg1eildfuseninegduil 11 ngadnieu - 10
$ureu 2559 $1au 179 Fregaannsseunntedlingaanszdas 17 urs annsansaanulialulslédily
fhegrennginsuaztinfudliseg

dhelSassuumaiuems
anUuITeINemanTansI gy
ASINYIAEASNITUNNY
5uAN 2559
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Tsauu99u (Cat scratch disease)

L%ya Bartonella spp. Wuuuadise é’ﬂwwgmmgu (gram negative coccobacilli) ¥un 0.5 - 1 luasou
Andunsuau (U7 1) wigAulalsiuuemsiuuda sheep blood agar) meldannziifiasveulasenlesd
(facultative bacteria) wulplaild@unayuvsensy (translucent to opaque) YA 1-3 TAFIIAT (g‘d‘ﬁ 2) 17NN 20
U7 veaelidniidongu (v nsvsne dniituuny au) Dudeisisauasdnionde (il wiu Taw) Wuwmeih
15A Wy lﬂﬁWiﬁuaﬁLﬂ@ endocarditis, neuroretinitis Wy

(a) R s (b)

¥
=1

3‘1Jﬁ 1. 1¥@ Bartonella spp. N&svg18 100x. gﬂ‘ﬁ 2. W@ Bartonella spp. Uu blood agar

¥ ¥

goun2ed Gram’s (a) wazd Gimenez (b).

“VsAuanUa” (cat scratch disease) 1inan B. henselae L%ammwé’ml,az B. clarridgeiae L%ammsﬁaq
uenniiganuithsndelsauintau 1 118 e B. alsatica 1N318UNSANYATe Tusrdudn¥ilsauay
“niinwan” (Ctenophalides felis) Fniudewmmhiderelsa Auinderusesunanaeniiinainnsin Tauves
wivdedniende o1nsliguussluautsnfufeduuusduauiifissdugiduius onnsiiluiing 1éud
Fuunesniedainailndsosunatnu Hasmes Suae tnfisws Woens endou uavermsiinulives
Iuﬁgﬂ’mmdi'}ﬂ WU osteomyelitis, neuroretinitis, encephalopathy, hepatosplenic 8% 115951931
ansonraldtinmamizuende nmsanissdugiduiu wionisnmamasiugnssuvesdenelsnain
fhoghaden tindowieviotuioeuinmusesuna anunsaisenuniswude 8. henselae Tulssimegn
senuafausnlud wa. 2551 Tufthe angiomatosis waziludegtalwififinsdnydiliun

31NN5ANEIIRE an1duITeIMeImansansIsiay NSUINeIMansNISLINmg au3ansI3ddeme
uBnide B. henselae anwlsansldndegaudennsuanlagiszornatluniameuen 7 - 45 u uas
ANLNSINTIIMANTIUGNIIUVEIRD Bartonella spp. TneiBymsanginen léun nsifiuduauastugnssude’s

real time Uag38 conventional $3UVINIATIVAWUILAYRINTHUGN U NBlsALBIUSBULTIB U Ug1WTRYA

dhesnindenaziallnalulsda
a0t IneAansanssae
NSINYIAEASNITUNNE
unsIAd 2560
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nTNUA9g19AdInT?Isatallna il 1984

lsaaUlpalUlsda wie “Iiﬂﬁm” mmamm%a Leptospira interrogans {uuwuAfizagUs1anaeIvun
0.1x6 4 0.1x20 lumsou WinldRluanmnadountsuensamedifiautiugs gumnfl 28-30° Husadniies
uimeduuiuiaZouuiadelauuasmanlaenss auldudonnmstuiaasdandemosdnd dses 1 e
warAufivudoutiaamednisilsn wu vy ans Ta nsede gy win 109 TnedoludrgRanisubodion wieses
unanaenldsreriindaszann 220 Yu flheazuansonisteuslisuussuaemeldios aunsefsguusannuas
Fetin Suseldideundu disfsue Vindesndunile Tasame nduiidotes nuns fideaseniioym le
aouda s1efilornsunsndeu fuheliennsis dune Tnnedeundy Wensonlutenuazidedin nsnse
Aediiemgidudu msiugnssudenelse wiawnzuendoiatlnglus ausonmnandsdmsrasianie
1A dhandaanden dni¥ilse viedte Getumeulumafusogudmea s

1. 1 drarnunaesineg Mduudnaniteils uawendesdedos taun ihluvsaniiesses Udnane
widnusnaivheds whi eaes T e TAuleedu (dipping) waanaRnazemUTIFINdeah Wivluusinms
400 wa. umInfognindmmtlundeniufuariuvihdsies foRnaflensamamstugnssdendlnalus
A2835 PCR (polymerase chain reaction)

2. \en: WizdonfUnenidudendiUiung 3 ua. Tdasluvaesiiuideniiussgansiudenuds (gnd
19) ifleidanAsudiu (whole blood) nsramansiugnasudeiaulnalusies PCR wasifufegaiumdes
(serum) Aildaniunenduidon (clot blood) senanmsizdudenmUsas -5 ua. Tdadluvasniuiden
(andunsdalaldansfudonuds) iensaamsedugidusudedoiaulnalusdaeds MAT (microscopic
agglutination test) wag IFA (immunofluoresent assay) 1dsviosUuRN15vIuN viseutfegnaden/ dvdesd
gounnfl 40w viendesthudessminesethds

3. Haane: Wulumeugiiazorausaanidoluiuns 20-50 wa. thawesufiRnsiuiivieiiud
QN 4°% yiienseintudesearinesotinas Lﬁamwmmiﬂ’uqﬂﬁsmL%@Laﬂimiﬂsﬂﬂﬁ% PCR

4. &isdlsn: Adamsrenndnidilsnanunsoddlévis den dundes Jaany (Bniafudandndisiv)
vde o & wu Wivlevydlemzuendondinalunlnsussytudevesiluemaisadersiafimsifliluns
wnedsadoiadlnglus ihdsfesufoaruilaglifesudbu (fugamgiiviesiilifewiuly)

auagunmeunsitlivaenlsaaulndlulsdalnevinidssnsdudaasiandsesdaivog ausouriym
puilvnrdudaiu/ Seheruareefmdinenduaiafionssy mnasdetedelsaadlndlulsdaiuisds

o 1 A

n31athdian 1t Ine1eansanssnguiaiinesUURnse8anaunsansiaidedelsaaulnalulsdalans

(% v

SEAUNNANAUATIIMENTIUTINTTULAZINELENTD

dhesniindelaziaulnalulsda
anUuITeInemansanssnae
NSUINIAEASAITUNNE
NUANS 2560
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0Nt (VX): gavoaunngiigenaind

A8nd (Mo Venomous agent X (uensiniiifisuninugeansiouyuddegnineglunguussansiad
yhaneUszam (Nerve Agent) ansiadilunguiifigninlulfifuenisuadldlunisnoniste & 4 ada fo wyu
(Tabun), Ta1u(Soman), #13u(Sarin) wagdidnd (vx) ansiaivhanedszammaniiduaseddosiniiosdns
aUseavA(United Nations) Uszmalsiiduensiiioyamlunisyansénags (Weapons of Mass Destruction)
ogslsfinuansiedvszinniamsoldldiamslunimeaommamsunmdindsnssy vionislostu wu nns
yadouiAiamIneEAll vidonsmasouiniosusimeiilidlunisdestuemsidiviniy {indnasadussaomi
US1naminndn 100 n3u axdesdudifosveoygyinanasdniaiilanisriue1ysiad (Organization for the
Prohibition of Chemical Weapons #1358 OPCW) filusiazdszimmanunsnavanonysindiidumamanildlsiiu
nilwuanszeninuasdadoduassssmaiivoniuinionsiaiivarieglunsouases udfidednfiznvans
Uszmafitlensinfioglunsounseudlsiilame Wy tnvamile §5u 350 Susu was

a

Iondduansieinianuziuveavaireutiauds sewelaenn Awaeseiiu luindulaedyeiSenni

f1uadl (1 IUPAC) ReEthyl ({2-[bis(propan-2-ylDaminolethylsulfanyl(methyl) phosphinate @udu
asusznauUszaneasunluneaneda (Organophosphorus compounds) FIWIALAEIAUAITLARANTALLAS
nany viln LLﬁﬁqméqamnﬂﬂdﬁL‘fJuasjwﬁﬂ@aaaﬂqméﬁué’?&miﬁwmmaqLﬁuiéuﬁazlfdﬁaiﬂﬁul,aamaLia
(Acetylcholineesterase) luiiioife dwmalinininssuaUszamvaaioiegninuan vinlindmiiasieyg
satanduiorlauazsruumelalivhauemsvesilisuasTiindde amsuhuazielnasnnuduniien
lo melaneu thynlnauszmiessnun aduld o1deu dnnsean Wudunin vunad szuumeladumen
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wazdeinludign vnldsuasiidnduiinm 2-10 fadn3u sumsiands vide 5-10 fadniu fumenismela
Frfumsidndifsmeniemndudgimdagiilissuulssamisssuuresiniodouaninlneviudila
wazideTinogmnds Teigrdvesansidnddeusannnigrsvesufaiueniui 100 wih Tnsufaivensul
WuansiadiidslendusifvalilumsvhHeauluandsaludgiulud 2538 Taeflidedin 13 au uazdaiiglasy
vnduannsganufiefivdnni 6,000 auuenanddugnliluanmunaaiosdGedlelutinsniegls
Anudilyaafideuifvdmsvansiaivaelszamsmnarsidnduaruiaiuveiufe axlnsdu (Atropine)

wag Pralidoxime (2-PAM)usnslazfaadaliiuiinlasuivdszanunsadisingnlasuiivla

Tagtuenisiniiiuuiliunazgnlilaengunenisieuinnitensndeotynmlunisiaiednsgesingug

desnannsandnuazdanildreudrsing Tagiuilianduainannisiugramnssy suslddesiion
waluladlusziuiigannindwivusemealnednenmlunsiszuudesiulazasamensiaiiunlidsdidosunn
idefisufuseimadug esanilalddnefigann Bidianlutagiuiensndsuanumiouiiomdamely
Josiu Inedneusuyaansiiouiendeniesonufifinsmniammduiesanensial wiourtsdaniou
\n3estiasriunules (Personal protection equipment) msinldgunsaidostunuedlunisufiinuiled
wnmsairiegunaaidug Mdeates waensdnwieunttasiingg Adlunisuiie dmsueiesdiofinsasses
Fomuiiudn oun idesdlensiefigatiensiedifielinszvinarBuduanslunguuesensiaiinnninginedieiisios
mé’aﬁaiﬁaLﬁuﬁ’ﬂamwmaﬂﬁzwm’[,umﬁﬂaqﬁ’uﬁamﬂmidams%ﬁﬂugﬂqusuaam’gﬁmﬁ

AUGNINg
anUuITIneeansanssuae
NUAUS 2560
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TaSaaudniau 1o

Tsalh¥asusniauie neliAadagmmisasisageilan swssemelne sadniseusielan (WHO)
Uszanmantumsaiiisssnslanfaidohiadudniay woiiuanseinsdudniay Yz 1.4 duau ded
wariszanaufiou 10 Sueuiifade uuulinansenns Tasdehiasusniay 1o Whdsumelasnishudedily
hifadusnnuadusnluwadiBeyinludld Aoudignszumbonuarlunenshndoluwaiu (parenchyma
cells) Tuthaszey 1-2 dUanvineufneinis deanunsanvhialdde feud1u (10°) syniasoniugaaisy
waznutiosndiiinnluden thane werdiae sevilniveddsadudnay o Ussanu 2-4 dUai

msfndelakusiengsaios ainlidesUsingeints usmueinisldvesniludnilatu warludlug
maiamsldtedeay 90 Tnsenisthinida 1-2 &Uaii Tneflornisdeumds Weewns Vindlesmus wavdn
Tngifennseduld enfeuvisseenamueinisiieadeld vietennsadelinia unesediiuuas (maculopapular
rash) qaideneen (petechiae) viaituauiiuld enmsthmusgannlsifiu 1 dai uazluinwudiesninglvg
Hsvaurouleyd nswadua (transaminase, WU alanine aminotransferase (ALT), aspartate amono transferase,

AST) dnTugdszauasgarauaisuiionnisivieuazanatedesansy wudthedudnauninnzinffuasiisses

wideadalunanunu (cholestatic viral hepatitis) lis1¥osay 5 fUheazdenisdunin 99915:d8n uidlng
wdronswdesssmelunelu 4 dani Aiftssfossiefindudulmi (relapse) agfthelneimly azmpanlsn
ogsauysal laifianizennsdug smuan lidunmeiFess uasfigiduiudelaia

meiaedsld 1) TneSdsansibilean @nldlunisshdelueina iszuasldannsaunsnni
fnansiluresvanidevendduls ssshidoldanmeusnaiuiawihiiu) 2) msldmudeu 100°0 wiu 5 Wil
vi3oilenide (Autoclave) wu 15 Wil 3) ug themlesundu 40% w 27 Falus 4) wd thenlelusnaelse 0.5-1% un
30 w1l 5). WuAaeTY AMAWNTY 1 ppm wiu 30 w1d waz 6) gnvianelaglulasian (Microwave)
N353 URNS akn n1350539mm 1M anti-HAV 1ngl435 8lag (Enzyme Linked ImmunoSorbance
Assay, ELISA) wag asaamnansiusnssy dsoraduidleuegluenmanietiulagldds mafa #5015 (Polymerase
chain reaction, PCR n1stasnu Taen1s ns5uUseniueyis wie ﬁwﬁazamgﬂqmé’wmz way NN
oufoiifduyana Wy nsdsleliiazenn dwu msli Suyu Inaydu un yaralnddn Adanuidedas Snie
uils asldsu Wunstlesiu wdnslédsudle (nely 14 Fu) vide diAumsludsiuiddaudewianisinide
Th¥adudniauie envdadesiulineuls uasmsdaiadulSanudniaue Wudu
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winnennwuleslulszinglne

omsdufivainnisivlssmuiieduuldugeluegrsroidedasianzlurmgrusznitnieu
ngumaudafusrsudalutiinsaudenisisyvoadavarsvialaganzdialn (wild mushrooms) it
sy inthdnduomnsiudiesiifenlunaegiininvesussmelng Tutasseriaggrumnadhutndluif
wisanuilan uaziielaeianudila wazanuidediligndedunisusnviinveadiafivuaziindisuussule
wu nstswsiuddidiidean viousluhdrududialivasududs dwalilussgefindrmusniiae
wazfiAeTingilnsiamyluiuiinamiiouazny fusenideanile

Wiafiwduunidungumunalnnisiafivlusisnie
wualu 4 viin laun

1) Protoplasmic poisons ﬁaﬂq'maqmsﬂwﬁ
pangnsinanslwaduazdenninnisdumalveseieny
asiunguiiAeezanfifiu (amanitins) ensiiszazilng
6-24 Halu flensviessds WumeaTaiivios Aduld o1Feu
wanI9INITUTEIR 1 Fu ndsnifufionnisduuarlanie
wazenadieny dadumsivludfiafiiroussiign msdu e
grdliianunsavihanefivld fedsiinuluuszmelne Toun
nguifinszann (il 1 fe @) Feildnuazadondeiuifing
Tsnvm (il 5) A5udsenuld

2) Neurotoxin AonguuasansfiuivinliAneinis
fuszuulszamlagaziinenisniely 30 nindeulseniu

fionsviesenuin Uielva tiaglva lusgguuse Inas

Y = a | AA o Y a . . Y A [V
Wud uare1atieny arsfiunguilidedaniasuniian13u (alkaloid muscarine) fegainululszwmalny loun

o’ = = 2 Ao < 1% =% v & a Yy 1 a
NRUTANNINIUANG Inocybe (N7l 6 war 7) BelldnuarUunsswemuininaaeadsiuiniulanguiinlau
wiawinUan (1wl 8 wax 9) uazwinfivluana Entoloma (nwil 10)

3) Gastrointestinal irritants WuasivililiiAneinsszaedeanszmig a1ld laeianigly 30 wid

~ 4 ilus Fenseduld andeu [Wupzesiivies vieade arsfivnguilnuluieunnydedign Anuludszmelng

: Y N A = @ @ 2 = e 3 a i
WU NQUAATINTIAATUYY (AT 11) nquialianIuben (Nny 12) NQIRAUIiINUNTUdn (2w 13)
nauLiinana Cantharocybe (A1 14)

4) Disulfiram like poisoning (Coprine) aztinon1sfiwniglu 5-10 urdl 81ade 30 W7 Inealudnin
1A a i a4 o ! 9 I3 o [ ] =
sliififwusiazusingemsidleSusemusuiukeanesed aglu 24-72 Fluandssulsemuiialaedeints
wihunsseu duiiesenfintdunisne uwazninen Yinegiesuuss aduld ondeu meladiazdun wadfinu

asfiwriiall Aenguiindmiln (Al 15)
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1 Amanita exitialis 2 Amanita fuliginea 3 Amanita fuligineoides 4 Amanita gleocystidiosa 5 Amanita princeps

6 Inocybe sp. 7 Inocybe sp. 8 Termitomyces sp. 9 Termitomyces sp. 10

11 Chlorophyllum molybdites 12 Russula sp. 13 Russula sp. 14  Cantharocybe virosa 15 Coprinus sp.

MIUguweIUIa

a aqq v

lutuusnidAyngade vilvigUigedgueaveImsnanasesnunliuin deuntiegaiiwlaeisly

' '
A a

thgunaunsdu activated charcoal fu 2 ufa lnsufausnlidrsnelionFouseninnoundFeiuudai
wdduneliondeudnata mnoonenliliindeuns 3 Feurmauthgu aevhlionFeuldiedu wisimaldm
dinfiforgeingt 5 1 udeedasnsaumemisiinlaedana dodiummdduiitadovinty mneee
Hususmedertaemnineniguiamii

Foddnymenemthitaelunuumndlidaian uazliihiedsusemudluliumdmeazidunsiiian

wialgsumssnwegisivrisiivazliunmdiiiindsnsianiaiesujuRnng
fa a
AUgRYINe
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Isalaillnalillsda (1sadny) wazn1sasr9diiedy

Tsawalnalilsda (sndny) awmanideaulnglus Leptospira interrogan anewugrielsn ausuide
PNNFUETen v3e Uaanizvesdnisilsn (my ans 1A nsede qiv wud vav) HiusesdindiuusmiIns
Boym ayn Uin Afeanmsvhiansaluiiuituses dvhads vefadonnmsiuh / Sulssmuemnsivuideu
fadorulnalundndudosunneiousssedy 2 Ahifindoriunsssuumela TasfUaeinidoas Fududae
onslfideundy vindsue tindlosndmiile lo neuds donsaniiuinaudoyn enawufidu due lane
doundu Feneenluen warideTinluseiifonsunandousuuss dafu faedeliomstinanuasivseta
duitadni¥elan g1 qelaaudeiid finend / vAanssuluiiviidssesiunuumdifosiiunsinuuay
udsdansa wu thindes (serum) e (EDTA blood) Haane diludunds Suile dwmausumaiosfohims

an Wi Iemansanssagy Waliuinsnsivlaseimsesauniinuiu miﬂ’uqﬂﬁmauwwLL&Jm%a
maﬁ%‘mmgmﬁﬁmuwiﬂaaﬂﬁmiamﬂaiaﬂ (33 microscopic agelutination test; MAT WaziWIzUenite) uaz3a
MiuaglFFunssusesmunpsyanavosUfiRnsamsume IS0 15189 (38 indirect immunofluorescent
assay; IFA tag polymerase chain reaction; PCR) 3995 MAT uay IFA L‘t“ﬁlumimaf\]misﬁugﬁﬁmﬁ’uﬁéwmaé’ﬂm
asnauwoudvedsiolsa lag MAT 81unan1svinuasenniengy (agslutination) veudoiaulnalusidadidin

v
a A

(24 angfiudunsgIu) duweuvefvesdiregsiivdesiUisneldndesganssadsiaiiuila (dark field
microscopy) (3U7 1)

JUN 1 wavesnsinnznguuasaaulnglusiiu

UmaesUeae3s MAT

vl FA Srunanadesmadfmesdontlndlusiendonanssemidouas (luorescent microscopy)
nmsvinUsenssrihsseuiveiesniudosihedsiunfusnuusmnefudendindluniedeuiinuu
aladuiuagyiuifzerduiuneuiued (conjugated anti-human-y-immunoglobulin) Fs@inaanasdes
ansAdiemgesisadu (fluorscein isothiocyanate; FITC) ffl 2 fauamsluguil 2 dwiunisasalsaaulnalilsda
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#1935 PCR 1dun1sasramBusunizrendeiatlnalusainnisifuiumarsfug nssudeifily
Aedensn (Ben daene wie Weilldannisimizuen) WATBIUNAUUWNUI (agarose gel) WSeuWEUiuma
AIUALLIN / AU uazlulanaiinguuia (molecular weight marken) (U7 3) Fv3senanidasusis 3 Wiiiswes
watunsnsitadeliiiu 2 Jurims

3

JUN 2 wansiuisenseninadaadlngly

saulraeEUea835 IFA

UM 3 Buduwizvasdrsiugnssuwaiallaglusmingninausunaudiey
WisuiufaaduAaNuIn (Aewugnelsa: PC/anewuglinalsa: P)

AaatuaNay (NC) uazluanannsivauin (M)

wosufoRntsvesanidus dudaliuinsmizuenidoiadlnalusandsdmsn (Fen daans
ilvdundwse swile) luemsiasadesiamarfistmizdensasyivln lnemizidsadoadlnglusuuy
Usmnmstudeudelugindssedddnardiiunsinnunisaiyventoosisos 1 dUnsi fs 4 ey
woussuun@onelsauavaneiugite

wenant anntus faildnanyamaaounsralsaaulndlulsdadeds IFA (Leptospirosis-IFA) Litedwiting
Tifumbsnuinaisuasienyu Tag 1 yaneaeu Usznause dladmafeudiomdlnglus 25 wiu fmuau
UIN / AU kag conjugated anti-human-y-immunoglobulin (IgM / 1gG) ¥inay 1 U39 %ﬂmm’ﬁﬂﬁ;&%aiﬁﬁﬂuﬂ
YAVAFOULALHANAUTINTUINAERSNITUNNE

13 =

dgsninawenaziaUlnalulsda

ﬁﬂ']‘tjju’lf\]‘&nﬂ/]‘&ﬂﬂ’lﬁﬁ]iﬁ’lﬁ’]imfﬂ
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¢ A2 A A v A
amum?mqamauazwuwmmim‘lmaeman
v
izﬁu%ﬁ"i’ﬂﬁhﬂ?zmaﬁfwa‘zuumsaumagﬁmaﬂ%
v
uazaﬁﬁ#’fuge 1l 2560

[

LsaldidensaniissaeiugimedinsdulgmansisuguidfyvesUszing faudinasiiadudmsu

o
v

Tsntl wigiflsmgeuaeiivssansamnisdoatulsasifios ~60% frduntsnasudesiulsnarmiilaeny
anumInigsmeuaziuiidedsalfidenconvasusazfonin daludeyafidrdnlumniugulse

nansdsRgsaneiianamile Wouunsiay a1n 48 d1ne 12 dmwia 219 1,920 Audnlgs wuiade
Frunuldegsmedaduinuindu 18913 Suhnhanadedounds 5 T (2.35+2.82) usnmugsasagialuianea
Tagnusnniidaninmesysal #3ns fvalan unsadssd uaz giies1dl fnianziusonidoanie 5oy
nuAMS 90 48 S1ne 12 Smin e 1,920 Fudnldgs wuaedsdwligaaesorufnuintu 1.81+1.85
e adedounds 5 T (4.28+2.03) uwinsmugsmeagiluianialaenusnniidmingiunsd alasiny
Youldn wazamansa finianansdiafioumey 910 52 8une 13 danda 13 2,080 Fusinlves nueade
Fuuligeanesefudnmindy 4.09+2.18 FsininAadsdounds 5 U (5.56+3.70) usnsnugiateaginly
Famelngnuanniidenindunyd seees assufh Unduy anssan uasmesyd inneld dmadeunguaey
91 35 8108 9 IR 13 1,400 Ausinlvgmuaedssuultgmesofuiniiy 6.19+3.26 FsgeninAade
fouda 5T (5.96+4.19) udnsmugaangagiialy analnewusnniismdn qums seuss e garugiond uaznsed
(Fanmdi 1)
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nsnsimiuiidsdsaldidensenldivaiia s uaradfdugefionisiesesiannesladn-nuuas
anpesnuUUTuneu Hdeyatheiiieatulsn Ao gafisuiven menufiheuss Dengue serotypes vast 2549
feiul 2560 16 Models manian1sallanaiinnisszuinuardnaifiae anduimaia s dousudoya
interpolation vasUszynsgIaBIntusnlflddsafdutinounsssuiavedlse wdnduunud GIs fud
Aodlsalfidonsanduneimiavewusazninfissuned 2560 mansaiiiiasemaasiiiineyssana 63,431
510 Tnefimamiloawilfasussana 13,398 519 Srnadedihosouausiedminmiiu 111.33+55.05 Swmiai
Foahsiafe unsanssAmesysal fivaglan gasing uns iy weww W wasdodlul faanyueenides
wiloasiiftaoUszanas 15,628 518 dAnaduiisdeuausodminwindy 63.08+26.04 SmindiFeadisz e
Yol wazvuesthdg Anranansasdfuieyszuna 27,215 518 SAnadeUlsdouausodmiaindu
120.03+44.04 faninfifecinsziafensaunnumiuas dunyd avldans) a5 Uszaruaidus Uiduys
WIUATAIOYSYN T2809 ATzui wazimesy3 Analderdiiaeuszann 7,190 510 danadeiirodeuausodanin

| '
o

wirfiu 77.38 +39.97 darianeaiseiafeaiugisiil Wan nsed inge Unenil svan uazusiia (anmd 2)

AMAWe AANAS AANLTUDDNIYINTD

AN 2 weud GIS Wudeelsaldidenaant 2560

Toyailldmeunsdeyativudumesilai http:/nih.dmsc.moph.go.th mirsnuvsedaulaaunsadudy
Tenuteyaieszruiminuazniaiineinsnenulay

FeffisSnsiluaiLazaynsuisuLazaiuayuUAg e

a0 INIANANTANSITAUEY NIUINEAEATNITUNNE
domnau 2560

135



o#1anlsa (Cholera)

¥ s

foyannasdniseundivlan nufiheeinanlsalulssmamesy s satau 2559 Sefufl 13 fusiou
2560 geiie 663,451 Au LFeTIAUN 2,074 AU mﬁsmmaqaﬁ’nmﬂiﬂﬁﬁmmeﬂaqﬂimﬂamﬁmﬁmLﬁaq
Wunarwu llassadefiugiuessenald fuaudeneogiann iannziauaau a01uusnns
asnsnavliifiese Yssrwdliaansadiiemnsuasinfiazerntaende

afinanlsa Wulsafarennmssulssnuomsuazihivudeudouuaiide lsatduilymassug
fddryuessuina fnanszvusieniwdnual msvieuilen uaznisdseeneins einanlsadulsafindeiides
muay Joeiu nseiuualiuunsszuinduUszma SsfoudsFosensdnseusiolan mungusigeusie
SeNinaUseine w.a. 2548

L0 LﬁﬂﬁﬁL%@LLUﬂﬁL‘%EJﬁ%a’h Vibrio cholera serogroup O1 Wag Vibrio cholera serogroup 0139
1m8 serogroup O1 9zl 2 Biotype @9 Classical Way EL Tor Faustay Biotype i1 3 Serotype A® Ogawa, Inaba Way
Hikojime ﬁm%’w’ﬁa?ﬁuﬁiﬂﬂi serogroup O1 Way serogroup 0139 138059191 Vibrio cholera O1/non 0139
FlnAnlsanszmnevitednldsnau Wode vibrio cholera serogroup O1 %38 serogroup 0139 Whgsanelay
SuUsemu Woawdnluinizeguinadldidnuazasnsansiis (cholera toxin) nsefuliiAneInisiessisais
suuss gaasafuth Fwndn sumegyidieduazindeus sgnsmindarguuss SldldTunsinuedieiy
o et inla

[

nsiada lagnisfulssmuemisviednnvuileue lngerdeegluundnilagianiziinsesuazdnd
nza Wy A9 ves Y uenanilgaaszvesiievseiilunmvuzvedlsa amnsaunsnszageanuigaunnaon
biAnnsseidngraula

szezdinda Asue 2-3 Galus TUaudia 5 Tu wheusvanm 2-3 Tu

21M13 SlaRAausilaiuanse1n15audiee N sguus

1 @ U 1 dij IﬁldI Y a U
- gluflons sxluuvasazauwazinsivelsalugiaula Sendn wivy
vaa 1 o 1 Y -y ] v A i )

. gnsiennishisuwse Snvnelanielu 13w vseeget 5 Tu Tenisansgaansewanduin Tuasnate
AT wivSInagIsyliiuiuag 1 dns ludlngenalivinvies auldendeuld

- {flonn1s3unse svezusndiviendiu Tiiloganiszunn seuigansuiduinendrimssiidenuazivad
= oy a a < 1 v ] 1 v o oA = Mo 9
Woydldduesnun fdnduwmiiuan ldvinvies veasigannselvansesnuilaglisdnds fedsuudlinduld
99913¥RaNNINAY 1 Ansdetilus wazasngaiadly 1-6 Ju dldasazarsinmandensvnwe o Lieane uidn
Lildansazaneiimandewsognuminzan azdon1sviniiednsnga eaianzdunse nsluadauvesdaiin

H1as gnidlilln Jaanedesnielifies anaflonnisiluay wihie audsdon lone wazfauntin
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n13taeiu

1. &sflelifazermnnadanoulsienms deusutsemuems wasnddiveniiosd

2. Ruthuazdulszmuomnsiiavenn Usanlwl sidndesnmsulssmuenmsany fug omnsudnaes
pwnsTiUgefialiun

3. mvugdildlunsiunasziy donhanuazorauasiuliluiiazen dada

4. lnsemsiivganuusvuiuomnsiuin msensiianerauiteudelsald

' v
a a

5. thogansrasluiesdmiigngudnwae limgannss Jaanzuazdwfpaadlunsithdnass WEBVE
B9

N3n5293ATEietesUfiin1g nsaamideave nsamuvanEnIzdoNfi0E101ng
1h Muzdgeems fugsens @annsy thefle) amaBududioefinanisa nsramansity (enterotoxin genes)
#1638 multiplex PCR uaznageuaulivesdosiosdugain mniedadousans amafeisimsguilasu
M53UT0NMATEI ISO 15189 Tanthideinermansansisaigy nssinenmaninisunmd @ uumys

NAULUATITEINGINIINITUNNE
a1 IdEIMeean A TdEY
NIUINIMANTNITUNNE
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Isauuaysd dalmos (Buruli ulcer)

fawenainmsinde dftlawuafifey Sawausud (Mycobacterium ulcerans) WWulsafinuluwndou
wilANnUsEUIRluLenEnInzIunn wensnna1e 4Rl wasnIvasAuewsni waysalulssinagiuniluuas
fudlelsn Juinlseiluaviooasuudfnazfuan shlanwumsiialsaludssmanne it 33 Yssne
shasludy iﬁﬂumml,%a dulatlde warluseawside aqﬁmiamﬁdamwmuﬁﬁﬁmﬁy@ﬂizmm 5,000-6,000 57
Tuustazd Tsatiuoninazintuuyuiudsuiatudnise dan dntneenfuasuiidefuiluysemedlne
senudiodeutusnsu 2560 Aalsailulsammosanaide TnenuitslsaysavielsauuaiiGeiudevanse
oghsraifiodluvans sy flhednlvgifudnengini 15 T wuhdwauiihediutumnnd 159 s ilhian
ANIARNAIANISUNTIEUIRYRIlsA

& de
o UUALYR
WeiltlawuaiiSey Saweusud eglunsepaiertuiudeniluainnvesialsauazlsnaisou 3an1sinsie

voslsndslinsuuitn wudeegludunndon wasundnhiiduiliAnmaunsnszaevedsn FeasUdesasiiy
fifiod lalauanlnu (Mycolactone) Fsnanfiduifuuasyinlidodeilesii sufatagtusihifitndulostulsn

81n19

SnwapdulsafnilindnelsniEou mmif%'uLLsﬂﬁuaamiﬁmL%@%zigﬂﬁ‘hﬁ%@ﬂ’auﬁﬂu @jmﬁﬂzﬂmmﬂu
wnaLdes(ulcer) viosesiilone (necrotizing lesion) {UieagFaNAUYIN RIMITIRESNIEY UINLAY LagnaIauLL
wazgnansluFen lumeflenisuiinenagnanudiliifnnisindedinsegn wwaysidusnnaznunisinidelu
Uinawuuzen tnegtaelaifld

N33ty

msidedelsalsoganaiiazdisannisunsinse awisansaidadeldaineints seelsadiiomils 3
ffazdldy vauas sniau uazfuusailos MsnTidademeiesfoinng awnsansiaidedoldsmeds PCR
MsATIIARENd0gansIA Larn1IITIIMIeNeTEIne1 (histopathology)

N33

ansasnwlimelalaensldenuiusuasnisnidn nssnyirneeujauzuu 8 danilugausn
vosnshndieaslduaias 80% flderufiioug dun eilsuruity srufv awsdlndedu vandienaesld
g1na3lsdodu viouendnasnendu unuansUladedu useerainviensdaunadoseansaudie

da & A o Y o o | s 1% a wa U aw
wnanAnwailosnwindadniuunadudslunusenulsaliluvssmdalng uagWesujiinisaniduie
WeansasIsuan aunsansiviiadeweilla

fhedelanuaiise
AT INYIANENSaNsIIMEAY NIUINEIAIEATNITUNNE
g8 2560
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Yauuszana 2560 WWLUlTIUszAlneUszmeideimidaulounes duns Sede wazdsdu” orn
goa 4.0 Fennefansdsuasvgiauvuidulugirsgiaidundousiouinnssy w3o“Value-Based
Economy” N3¢NTIETITUEY AeuauesiaTderialiing1: lngasnuwuy 20 Uveensensnasisagy lny
141t “Value based Healthcare” uaggvisenansmmdudn 4 su Ussewugunmd Wwhidarway
wavszuUgu sty anduindounsufsuszuuansisaguuedine nsuAnenmansnisunng Alduien
Ui URUR Taelddavunureinsy aoandestuunudenan lunisi aoduideinermans
ars3auae Aldauslasinianieldgnsmansanududa 4 du ldud Tassnsnisdanisnisiesndinu
20w TnedufnssumilsluamensiaunszuuiEnTauaIn uHus “mshosndugadn uaznislien
g EANA” Laztileneuauadidevimivesseiva antuiddsineimansansisuaudslfiauelasanis
fajaTiunsregenuinnssusmAnsmansnmsunmd Weanldusglovidonsuinmsiuasisugy uay
Uinmsilenevuaussislsasyuinuazaniunsalgniduiuansisagy o1 lasinsimuinisnsiaidads
dGoRogdemaiia MALDITOF Mass Spectrometry Tassnisiimungansaaladadn (usu uenanié
fAanssuln fenananliindumiuAniFuveansiinermandnisunmddn 1 Fes Toua nsvaun
1955 UV TRANITINeN dmfuriesufiRniseunisunnduazaisisugy JudunuAniag
smupsnsgiusumadaiiieduedesiiolunsiaussuuiesujinisvesUseima Tinfoulunis
Fanstlmidioenn asguaalaenbuaynainuenaaenfemetosfoang Aidunudmanui
atiAfeimemansassagumagila mnnsfiantuldeienmansasisugy fussaumsallugudl
1egvguy TunnssusumsufdRnusaznisfineusy Mllusaannsiivssaunisalindesenain
8RR Ilsnzauiuannwindeuveseimne
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AUUTINTIANIT 817U SEUUNITAN BUTH Uy duuuIluU Online S¥UUUSMIIUUTEUNLUY
Online Hudu Vel Hnguszasdiitelifinainnsdoyaogrnduszuy midoastoyafifiuszansam
anduneuiiliifnyarnaeniunufuydesineg fudagldliuiusnlussmalnefnui uifdadni
Huadwilunsy daindunsiaunaussisdeidodagliuinnssuldigudiu

Fefiaeil mafngya 4.0 ldoradululdmnlimisdansiau “au” Yssiuideadutigmnm
fslilauAn venumilennandefinriades Generation Gap fiansuideinemansaisnsuauig
wilnyoeiu JussauesdnsfivesUsugnsiussdnsuiansdou Aluddinssvmsassaaulinudiy
Ganadngrmaninsunmd wazantuideinermansaisisugy Afeuiussifulinfionsandions
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