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2.1.1 1ASIMTIWLRUIVUTZANNE: NSANY AUAIN WAILLAZENTEAUNUITELAL L IRNTSUALANEFERS

nsunng Lieatvayunisnsidadumuaudesiusnuilsawaziasuaseanuduuddunsdunsosiuilaa

AUATTUFURAL YUY

[

A0V
1

[

A0V
1

7

i

1A59013
sl fiinadesuundelsanei
FAUNULWALTN1PIETT multiplex real time RT-PCR
sULUUrRINsAUANIAlIAlUNGUYARINTNNINITUNTE
TnsamamshniessozusnuasRamunanissn
wuutesriu lagld T-SPOT.TB test

1%
v A (%

HSurnvau
AiNT 1WAy
WAZANY
WURRITI LNTSHUAS
LAZANY

2.1.2 TASINFITLLAUIVUTEUN: IFLNUFIUAUINGFEFASANTUNNE

]

TAs9ns
A1SANYINISABUAUBIAIUNNTO NLEUVDIL AR NIZLAB

aa 1 (%

nszananFIluguuuulaseasne 3 daseszaululnlad
WNUUITE AudAIUNsINLen1TIdelsafinseg Uiy
LLazqﬁﬁﬁgﬂsszﬂiWﬂiwaLLazﬂiszﬂzjﬂu
la33n13tios n1snTaLagLundeanvoslsn
gavendluiheniihsumssnillsmenunalulssmelne
lngin1senddIne1/3Alulind warn1IWMUIIENTIa
Fadelsaviialvg
nsiaunalulaglunsavangnvglsaldidonaen
l98nwazdaunuelaglifiuandanios

SR ANYINITNSIITIUUNLT S Gram-negative
bacteria é@mmjm carbapenem 728 MALDI-TOF MS
nsfinwIn1suaneanues miRNA Tugtheusalinuegn
fiinarnnshnidio HPV

MINALINIATIMBURUDARBISETNID Capture ELISA

msv"v’muﬁ%mmmﬁa Campylobacter spp.,
Salmonella, Escherichia coli #3875 Multiplex PCR
A1SWAILIIS PCR-Reverse Dot Blot Hybridization
dmsunnamnduatureauisndatiie
nssuunanefusuete Coxiella bumetii finuludn
AruBenilsnuasiiheveszmalng 18 multispacer
sequence typing (MST)

HSurnvau
wnafesh yryequs
wazAY
in3eadng gy
WazARY
Aang Fumilsad

b & AEUS

a1y svau
uaYAY

ladnual spalnyad
Tonng LazAy
iladnwal daalnyad
Tonng LazAny
NIEAT Manes
WAYANLY

Yozan niagming
WaYANY

R F R NS RN
WATANY

WY wusla
LATANY

ITYILIAN
19
(Teu 2561)
23
(W 2561-2562)

TYTLIAN
2
(Ueu 2561-2562)
i%ﬂ%ﬁ 3
(Wsu 2559-2563)
51
(T9U 2559-2563)

19
WU 2561)
2 ¢
(WU 2561-2562)
31
(Weu 2561-2563)
19
(Weu 2561)
23
(WU 2560-2561)
29
(T9u2560-2561)
23
Wsu 2560-2561)
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Do

=)
— e

c

Do

=)
— e

c

=D

=p.

1A59N15
¢ v o ¢ kg A a A
ANSANYIMIANNAUNUS VBT B UATIS8inalsARINNS
2 a & !
Wuiwludsliwazau

n1sAnwIN1IRevaueegiAuiuielFainaeiugh
wuszuntulssnalne

@aluszuu DOC: AMsAN®IAINAINISDLUNSE UL

'
(% a

Ifainaneiugrosdununsssuinlutagiuludiiegng
WnvidesanglasuiadugUaslsainniuse Rlasuingu

Y

wagdlAsuN1INTEAUlALSIINYR)

Hiuiavau
Yz niagaming
WazANE
WY uAEy
WazAE

2.1.3 1p5am15398/159715 Runwide/[uuainriisnuniguen

1AseNs

msWaszuuEhsy Tadetieenugadnseduriidszaulan
(Enhancing Incorporation of Global and National
Antimicrobial Resistance Surveillance) (Mu US-CDC)
nsUsziiunnudsihiadudnauonashadusniay
SlumeunesuAvetuneu

MsiaNEn ST anesed oM IaNEI YR sHNA
(MATEAIN 23AN1ET IasansnelianuIniiasening
BIANTTET BIFNTTNAUNTIN UAENTLIENFNARSNITUNTE)

2.1.4 Tasesnsiveaunbildeudseunadsyant

1AseNs
nsfauaIemneglianalasisidueuisldndiniy
mﬁm’sﬁlaa‘uﬁwﬂéu Cyclic peptide, Alkaloid muscarine
waz Gastrointestinal-related toxins Tuiindi
grudeyanugnssudduanaveniafivdnivau
AU IN1ARTHN
miﬁﬂmqmﬁﬂwmwau%a Enteroaggregative
Escherichia coli luusgwieilng
nsinwgrsiliuuameeegrssuauazgnd
ANANNYOIANSLIAN deltamethrin wag cypermethrin
Tumsmuauesaetunmvgndnilsaldidonsen
m‘iﬂ’mmmﬁmﬁmsflaLUiéﬂssﬂaqé’mfﬁ”wﬁﬁmqqawgﬁlm

AMINAUIHER S lawuasiutagklasauanuis ey
LY

sminuds:=1l 2561
amuudjgangimansaaisudo

HTuRavau

U = a a
AWWNUY YIUARRANS

b AEUS

'3
2

WNIERANA fYAIAIn
WazAY

LUEYRITIU LNYSHUAS
IRELLIE

Y a

K3uinYaU

ANBNT Uiy

bV AEUS

andws Uiy
WATAY

F3ITTUT AN TUTUUN
WATANE

gripw avihulasaw

LS AL

INTNA VUYAS
WaARY

yRa Aumduns
azAY

TYLLIAN
29
(U9U 2560-2561)
61
(T9U 2556-2561)

8YLLIAN
5%
{9u 2560-2564)

29

(WU 2561-2562)
29

(Usu 2560-2561)

58TLIAN
2%
{9U 2559-2561)

39

(T9u 2560-2563)
29

(Teu 2560-2561)
19

(Wsu 2560-2561)

19

(WU 2560-2561)
4

(U9u 2560-2564)



2.1.5 Tpsamsdug : lassnsimundneninviosujuRnisiiiosesuedeu lasinsnsiaidadelsadiy

NIULAUAIULUINIG IHR ey CBRN

an

[

Ay
1

7

1A39N13
lassn1simunfngniniesuufnisiaseviowaszien
iz’i’dlﬁ‘g@é@mﬁmqaﬁiw (Lab Network Capacity Building
and AMR) (uugnsaans 20 Unsensivansisaan)
Tasamsfalsaleatuayuulouiogiialse

nsnsdumiinite hsyTuasianunisaaunums
AntalselulszansnguidesdfndoodloTuasddua
Fthetalsa (asansil 1 meldaplasems lasemsinlsa
atuayuuleueeiialsn)
nsamIdindeinlsanasUsziiunisdestumaiin
Falsalunguidssyaainsnianisunndlulnuinig
guamd 5 (asanisil 2 aeldgalasans Tasenns
Tadlseatuayuuleuieeinlsn)

nsanIdindeinlsauasUsziiunisdestumain
Falsalunguidssyaainsnanisunndluwnuinig
gvami 6 (asanisil 3 aeldgalasans Tasenns
Taulsmatuayuuleusgiiolsn)

n15Uszynalditnisuenatgiuguazdiasierisluy
Fetalsafioimuudussuininewazussdiu
aoumscinsiosnialsa (asimsil 5 neldfalasenis
lassmyiadseatvayuuleuiegiinlse)
mysessulsrguilul giRtnednenmwesonfoRms
PN TIMEmanNsLlugusAoeviesUfuRN
Y9383AN1TOUTELAN

SuRnvau

e

JunuT VIUAnRng
LAYANY

WURRITIO LNTSHUAS
WATANE
dheslulaluadisy
anUITINeImEns-
A1519008Y

dhesiulaluaiisy
AU INYAERS-
A151504gY TIUAY
AUGIMeNAEnS
ASUIWIET 5
AUVTAINTIY
dhagielanuadise
anUWIINYAERS-
#5150 TIUAY
AUSInemans
MIUINET 6 vaLs
dhesllaluaiiisy
a1t IMYIAEnS-
A15300EY

1131 InmnusNYE

2.1.6 (Cl)Iﬂiqmﬂﬂﬁz’iﬂLLazﬂizLﬁumﬁm?ﬁm (Surveillance)

1AseNs
mInsitadewelida uwuailily uaensndn awerielsa
93 TLTINRLUNSUMIEIT Multiplex real-time PCR

HSurnvau
§ans landg
wazAE

TYTLIAN
79
{eu 2558-2564)

23
{9u 2560-2561)

19
Uau 2561)

5YLLIAN
23
(Uau 2560-2561)
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2.2 0uUSNIS asdJ3UE/Budu NMSUS:HBUAUNIWI0ASID

2.2.1 N15A53IUINYLUATILIY

MUY (A20819)

#4593 wNauan

a

11

490

14
39

29
26

184

¥
ERLIGH

80

39.3

56.3
3.6
32
100

33.3
12
7.2
100
24
50

71.4

21.1

97U (A29819)

#4593 wNauan

a19u S1UNITNATIU
1 mimmmlﬁ'ﬁya Campylobacter spp. ﬁwmaﬁﬂmnwwmﬁyw%a 5
uaznnaeunulwetoren i uadn
2 msamamdewuaiitelionasiamedansinziaade 28
3 ISR IEIHANA TN WSV, WelsAuasivanndn ] 13
4 msanaidadudenelsalussuumaivems 871
5 msanaidedudenelsalussuumaiumela 386
6  nnnidatudenelsaluszuuiy 9 122
7 msanaiessideuuaiiSenelsadieds MALDI-TOF MS 8
8 MInneiATERlsAEeuRIETE NAAT 3
9  MIATINIATIERIulIARIEIs PCR 242
10 nsenadeialsalaemsmnziEsuemsasudefinionanly 361
11 msanadeialsalnonisinziasatowuy lekagdng MGIT 960 System 1
12 msasensindetalselaonsiansdumedansoumedlosounnisn 767
13 mInTTnsiideaulsaneende Real-time PCR 14
14 mImnTieTsideTalsaneendiemaia LPA 7
15 msaselnssiideialsade Xpert MTB/RIF 19
2.2.2 msasaadmsei/Busudowuaiite Wesn
19U 3189NSNAFDU

1 msasebutiuie Campylobacter spp. 1
2 msanetuiudeuuaiidelionnie 15
3 ﬂﬁmsaﬁJLLaﬂLLasé‘uﬁuL%a Legionella spp. 3,167
4 msaseduduleuuafiGounsuuin 328
5 msanetuiudeuuaiiGeunsuay 878
6  mammabuduideuuaiiBounsuaungy glucose-nonfermentative 182

gram-negative bacilli
7 nsesialenuaisunalia Atypical pneumonia ludiegeUay 1
Aa875 PCR

8 MInTdeanuaiisunolsallevaNeBniauslemala PCR 4
9  nmsenunfisenalinlonsunieds PCR 334

siavnuds:=1d 2561

amoudjgangimansaiasnido

1
14
255
306
817
176

68

Sowaz
100
93.3
8.1
93.3
93.1
96.7

20.4



MUY (A20819)

19U FYNTNAFDU , Y
d90979  wWauan  3owaz

10 msanadeuuadiSenelsa Pneumonia #edd PCR 2 0 0
11 msnnidedudesussamban 61 60 98.4
12 msaneitedudesussiavilas 304 296 97.4
13 msns9Idediide Nocardia wag aerobic actinomycetes 12 12 100
14 msesniudiude Salmonella 793 752 9438
15 mInsesuduie Shigella 1 1 100
16 msasabuuie Vibrio cholerae 21

- Vibrio cholerae non O1 / non 0139 / non 0141 20 95.2

- Vibrio cholerae 0141 1 4.8

17 nsasa8uduitia Vibrio, Aeromonas wag Plesiomonas

Tusgau species

Vibrio species 5u"] 24
- Vibrio parahaemolyticus 23 95.8
- Vibrio vulnificus 1 4.2
Aeromonas species 1
- Aeromonas hydrophila 1 100
18 msayviuduide Escherichia coli O157: HT 96 0 0
19 msnTidedouenids Diarrheagenic Escherichia coli 88
- Enteroinvasive E. coli (EIEC) 1 1.1
- Enteropathogenic E. coli (EPEC) 2 2.3
- Enterotoxigenic E. coli (ETEC) 2 2.3
- E colinon O157:H7, non-EAEC, non-EIEC, non-EPEC, 82 93.2
non-ETEC, non-STEC
- aflede £ coli 1 1.1
20 Shiga toxin-producing Escherichia coli (anifedn?) 315 0 0
21 msasaidadide Diarrheagenic Escherichia coli (niiiedns) 315
- Enteropathogenic E. coli (EPEC) 35 11.1
- E. coli non O157:H7, non-EAEC, non-EIEC, non-EPEC, 280 88.9
non-ETEC, non-STEC
22 mimaﬁ]guﬁuu‘d‘a’a Staphylococcus aureus 117
- Methicillin-susceptible Staphylococcus aureus 108 92.3
- ilede Staphylococcus aureus 9 7.7

sinuds:=1l 2561
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10
11

12
13

2.2.3 1552993 09uN19UWRB9INe

318N1INAEDU

nsnsiitadelseansulnilalaneds IFA
nsnsiitanelselisulnilalneds IFA
nsnsiitadelsraulnalulsdalnedd MAT
msnsaitedelsmallnallsaalneimmneide
nmsnvidadelsaalleglilsdalneis IFA
psyndanelsaaulnaluls@alneds PCR
psNadelsAwGenuladalngdd IFA
psitadulsrdeeslndalngid IHA

aTvidadelsnugaladalneds Agslutination / ELISA

2.2.4 n159573930RaITE

318N1INAEDU

nsasramueuduveinehsalininlngia A uazaia B mswnaia HI
nsasmasiugnssubisalivinlvguagliniaundematia RT-PCR
nsas1anLeuiueinelifagesUd Fuwmand (HSV-1, HSV-2)
memalin NT

n1snsIamkeudved via IgG melifaanla hifagada (vzv)
memAlla ELISA

n1sasIImIkeudved ¥ia IgM welifagnla ladagain (vZv)
Aewmalla ELISA

n1sasranLeuRventia 1gM aelisaieesld Fuwnand (HSV)
paewmAlla ELISA

nsATIIMLeUAUER Wil 1M delisalininlvamin A mewada ELISA
nIRTIUEURUR iin IgM Roldalininlgjviia B Memalla ELISA
NIATIILBUAUBA ln IgM soliTaesAlusmemaila ELISA
nsasmasiugnssulsaeesUd Juwmand (HSV) sewaila PCR
minnwnbhiassuumasumela (hWidlduialng, lifansdug
Wuanlasa, lhiaezdlu wazhSaeisied) memeda cell culture
nsnsansiugnssbialdvninlugmeweaiia Real-time RT-PCR
N13ATIIAITIUgNITNveslsassuumuiumela (Parainfluenza
typel, Parainfluenza type2, Parainfluenza type3, Adeno, hMPV
Wag RSV) A5 Real-time RT-PCR

sminuds:=1l 2561
amuudjgangimansaaisudo

1UU (A29819)

890593 Naun

221
221
246
0
605
17
122

53

9
3
7
0
75
0
21

0
10

Sowaz
4.1
1.3
2.8

0
12.4

17.2

18.9

A1UU (A29819)

890593 NauIn

8

14

7

62

63

13

19

13

14
56

82

7

0

3

51

52

SO O = O 0o

Sowaz
87.5
0
42.9

82.3

82.5

42.1

7.1

40.2
50



15
16
18
19

20
21
22

23
24
25
26
27
28
29
30
31
32
33
34
35
36

37
38
39
40
41
a2
43
a4

MUY (A20819)

#4593 wNauan

$IUNSNAFDUY
nsnsamasiugnIsulisalsamaiumelans fusannas 111
(MERS-CoV) mewnaila Real-time PCR
nsnsamasiugnIsuvedhiFaldninunanawug H7IN9 0
mamawuindlelnaveshialdninlugaiedd gene sequencing 3
Tasimsmsainseideldasruumanumelawuuis iy 7

nsisedisedndemadumelansfusennarmsiesufjifinns 95
(msnsatnseideltassuumaiumelawuuisesu)
NIRTIAMILOUAUDAYR IgM siolisaianismaila ELISA 1131
NIATIIMBURUBAYTN 1gG melisarinmeamadia ELISA 173
nsAsIaMLaUAvednelsarnniwaila NT Tunsdlasdelsaldauas 20
dniau (SSPF)

nsusnifuaznsfiguideli¥avindewmeda Cell culture 252
mMsaamasRushsaiamewaila sequence 464
nMsaTIImuauAUeRvila IgM feolisaaeasdumeinaila ELISA 15
NIATIIILIURUBAYN 1gG Relisarialuesiumematia ELISA 63
nmsaamasiushsaiaesdumswmaila sequence 2
NIATIRMLBUAUBATEN IgM salifaryumeiailna ELISA 52
NMInTIIueUAvefvlia IgG Aelasaneusieimaila ELISA 74
mmam%aLLazmwﬁqaﬂﬁdﬁammﬂuﬁaaJLwﬂﬁﬂ Cell culture 16
nsnsRmaeiushifanmuiemailn sequence 16
nsnsambifanvativiisemaila IFA 4
nsnsmasiugnIsubsaivgivinmewaia Nested RT-PCR 195
nMInsIRmLeuAvefdelFaivatiatemalla RFFIT 100
nsaTakeuivefradelifaaiis ELISA 1082

n13nsIkeuivefnewelfaRduazinsiludUigldanesdniauis 216
ELISA

mInsaLeuRveRvia IgM seidelrfalnunueis ELISA 24
NIRsIavasHugNIsulasameAas RT-PCR 71
n13nsIaansiugnssulaSatinunuenIs RT-PCR 17
N13953237u4UN1I5AAIATS Real-time RT-PCR 79
N1303391253%N138 Real-time RT-PCR 1342
nsAsILeuRUeRReel3anuia IgM 33 ELISA 672
nsnsaLeuRveiretel3ainwiin IsG 33 ELISA 597

MInTIALeNauariatldelisalualelaes Isolation way Real-time 1,244
RT-PCR

0

73

589
120
18

41
295

51

24
37

35
49
440

14
21

45
165
20
213

¥
ERLIGH
0.0

100
42.9
76.8

52.1
69.4
90

16.3
63.6
6.7
81
100
46.2
50

31.3
100
17.9
49
40.7
4.2

58.3
29.6

57
12.3
3.0
35.7
1.1
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amuudigangimansaaisudo



a5
46

av
48
49

50
51
52
53
54
55
56
57
58
59

60

61

62

63

64

A WO N =

MUY (A20819)

318N1VAFY , Y
da9399 wauan  Fowas

Suunanewuslsalualefiuenidioldlngis Realtime RT-PCR 14 14 100
n1snslisaeunalsdug 1neds Isolation LLﬁzﬁgﬂﬁL%@I%’i% 21 4 19
micro-NT
nsnsaalsranbifandueunals lngds RT-PCR 17 0 0
nsnsaamamaethiaeumnelsaug Tagds micro-NT 0 0 0
aralsalle W wazdinanhifaeuwmals 71 133 Isolation way 5 1 20
figati¥elnes micro-NT
nsralsadie wh wazlinainhifanguiewnels lngds RT-PCR 215 75 34.9
nsaramstiwdedlsadie wh Uin 1ae38 micro-NT 115 16 13.9
nans1alasaneny? 1ag3s Isolation uaziigavide 33 mico-NT 0 0 0
N9ATIIMI AR Coxsackie B g3 Micro-NT 74 10 135
nsnmalsaniuasanta¥a a3 lsolation uazfigatide lagds PR 5 0 0
nsmTamsiwdes lsamuasannlafalneds Micro-NT 0 0 0
N1391573l3A83915853991n 133l 1ne3s PAGE 16 6 375
N1391533l3AR391585399 N lasal s/ hasaluls Iae3s PCR 530 172 325
msmafﬁﬁﬁ]ﬁamiamﬁaLa%"l,a%wqﬂﬂa 17 1 5.9
N13A5IUILOURLIULAZRURUBAR B lITARUSNIAULD Aenalla 4 4 100
ELFA-Anit-HAV IgM
N13ATIINILOURLIULATHBURUBARBLITadUSNIaULD Aenalln 35 9 25.7
ELFA-Anti-HAV Total
msmmmmiﬂ’uqmsmmL%@l’;%’aﬁué’ﬂLaULa (HAV RNA) mgmailn - 18 0 0
RT-PCR
nsamImasiugnssueadelifasusniaud (HBY DNA) femedin - 1 0 0
PCR
msmwmawﬁuqmammL%ala%’aﬁué”ﬂLaus'?i (HCV RNA) dhgmella 7 0 0
RT-PCR
nsanadeiedleiiesiulitaseisilued 14 14 100

2.2.5 N15M52922UIRYN151ER

1UU (A79819)

318N1SNAGHDU , y
dam379  wauan  Seway
nsnsaalanesarldlagdd MIF 12 12 100
N139539933715¢lMen1588ud modified acid fast 0 0 0
N13M923U18°438 (Malaria) /aie(Filaria) lnen138eoud Giemsa 8 6 75
N135M323 Pneumocystis jiroveci pneumonia (PCP) Tngnaseiond TBO 8 0 0

ay Giemsa

sminuds:=1l 2561
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3189N13INAFIU

11501973 antibody 189 Toxoplasma gondiii 728735 Latex agglutination
N199379 1gG V83 Toxoplasma gondii 1neA5 ELISA

N190979 IgM 9849 Toxoplasma gondiii 1ae35 ELISA
NIATIAINYBaLE Aemaila Concentration technique

A15A5199 Cryptosporidium, Giardia aanfasgtn Tae3sdu
Concentration method taztoud modified acd fast

MIn29 Uana uwnus 1nes compression (Trichinoscope) ka5 digestion

2.2.6 MINTIRWIRLNUFNTIUN9ARTN

318N1INAEDU

1Y)

nsaitadeanuiaUnfvesinadudu mewmaila DNA Sequencing
N13MTINUIRANURAUNFAYDS -thalassemia 1 (SFA & Thai deletions)
N13057931dENqueIN13A1 Lagwmalla Molecular Karyotyping

(35 Bac-on-Beads)

2.2.7 UUINNAFBUAUERINAaDY

318N1INAEDU

NIVPABUNITIZABLABIVINSRINTILUBIEMED primary skin initation test
NIINAADUNITUANNRINTIA875 Closed patch test
1503393898y Botulinum toxin Tusegregthensalszuin

2.2.8 nsnadaulszEnsn wmBan1dnny wiia-iuglY

31YN1INAEDU

yagoulsEAVEA M AnTEinanSusiinBofiutdnnyin
nadeUUsEAVBAMNT e esinanfarindefiuidavyiesun
VAR UUTEAEA MR zivemaniusiaUsdndnnda el
nedeuUsEAVSA M ziemaniasiasneerdnvida-iugi
nadouUsEavs NIl zivesdndainautsidande-wiugin
nadeuUsEAVS N MITTieTgivesnantusinamieuiidansia-
Wvala

NAFUUITEANSN NN NTTIAs e Inandnsiurunidnrin-iugii

THAI
NITH

MUY (A29819)

d9M579  Wauan  39vaz

1 0 0
13 6 46.2
4 1 25
52 7 13.5
140 0 0

7 0 0

U (A29819)

499599 Wauan Seway
127 100 78.7

15 3
1 0

97U (A29819)

20
0

499579 HwNUY Sawas

19 11 57.9
5 0 0
5 1 20

U (A29819)

499579 HwNUY Saway

4 4
3 3
5 5
0 0
1 1
0 0
11 7

100
100
100
0
100
0

63.6
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10
11
12
13
14
15
16

17
18
19
20
21

2.2.9 UNAFEBUUSLANTAIN HAANUN LAZAIINLUAINITHNNE

318N13INAEDU

nsneaeuUsEansnningiiwlseinvenaniues, electric vaporizer

mat/liquid

£y a

ﬂ1wﬂaawizﬁw‘ﬁmwmqmﬁwamw'uﬂizmwfﬂmazmaffw wazvila
nsyUasdauiia (aerosol) 1ngds Space spray Manuuasy (89/ulasii)
nmnaeuUsEAnsamingiiiwlssiaminenazaieth 1ae3s contact
poison test, residual test uazvtnnszUasdnuia (aerosol) R85
contact poison test, residual test MAALUAIAIU
nsnaaeulsEaviBn N Ingiiiyindauuasdulagds contact poison test,
residual test
ﬂﬂi‘vmaa‘uﬂixﬁm%mw’imqﬁﬁwﬁﬁmgﬂﬁﬂ/ﬁué’iy’qmim%zyjmaagmfﬂ/
é'J’Ué’?ﬂmiLﬁigmawuauLLmaﬁusLuamwa‘]’ﬂaawﬁmﬁ
nsneaeuUsEAnSnmingifiuindngs vliayulje
n1sneaeuUsEansnminginydanumidauwiasduyseian Cold Fogger
Iz Thermal Fogger

aa o

nsvaaeuUsEAS AW IngifiuidnuuasUssamimdeiiv/else/vedn
MInuLasEIU/uaaiy
nsnngeufnnweNAiesdntiuasiafifidausas idosulszamin
Usslanagmenas uazdssianingg
MsneaeunAnfasif LA UUAIAAaL (Semifield)
nsnaaeuUsEansAmKanSuaidaualutusou
MTAATEiAANLLSIE RNV lunAn SasiuuaTiBedngniingans
mimaauﬂizaw%@mmaqwamﬁm%mﬂﬁL'%Ejﬁﬁm@jﬂﬁw
ﬂ1wmaa‘ummmwumaamémﬁm%‘mﬂﬁL'%Bﬁﬁmgmjﬂmeﬁaaaﬁﬁmnﬁ
mManeaeuUsvavanmveanansiaeilauiasaulug Peet Grady Chamber
ManageUUsEAvBA e sHAnAuilagInatsiu/nansiu (Rennnaua)
wiayu/indeuans

minaaeuUsEavEnmvemaniasilauiasiulug Peet Grady Chamber
nvnaeUUsEAvEMWUamEnSaeeaiugwiagnanyiu Tuesuunnis
nageulsEavEnmemansiitesiugwieginatdu luesfdifnms
nsnegeuUsEanSamveHanduandasiumidaim
nMsvageuUsEAnBamuesnandusilagainatsiu/nansiu (Renaaua)
wiinlesuine
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1UU (A29819)

890593 Naun

71

99

195

79

14

15

12

92

16
13

157
48

62

68

137

7

21

14

12

45

10

82
46

Saway
87.3

68.7

70.3

97.5

91.3

50
100

533

100

100
48.9
100
100
100
62.5

52.2
95.8



2.2.10 N1SASIVIATITUNNEINGT (F15IY Tansing 21a)
U (A298149)

10U SIUANINAFDU , Y
4901329 ATIINU Sovay
1 psesemansivlinsveia 54 20 &
2 MIRTIRLATIEMlenaneal alpha Uag beta- 71 11 15.5

amanitin TuineemALa TLC

3 AsesRdAsIsRlIuIaLeanegeatuben 215 - WifussAuiingmuneivun 7 3.3

memALlA GC/GC-Headspace Aussduiingumanedavun 103 47.9
4 menleneissaueulelledueanesa 41 - agluszAuund 31 756
mewmaila UV/VIS Spectrometry - llegluseduund 9 22
5 msesRidesessiueuludesdfaladu 15 - sgluszduund 14 933
lpamaLsamIinAila UV/VIS Spectrometry - llegluszduun 1 67
6 nsennaleseidunansiludendis 13 - eglussdiuung 12 923
WATA AAS - llegluszduund o 0
7 mmwndlengidiinauandeailuteams 13 - eglusyiuung 12 923
WATA AAS - lleglusgsuun I
8 nisesRdAngiuTinalsenlufennds 62 - eglusydiuund 37 59.7
WATA AAS - lleglusgauun 24 387
9 mmlengivsinuasvylulaanne 16 - egluszduund 10 625
mewaila ICP-MS - lleglusgauun 5 312

2.2.11 M5 NATIZIN9T AR
a1nu FYNIINAFDU U (A79819) FUAINAGDU
1 MSATIRNATIEANISTLAS* 22 177
* FusenmedeuiithnainUssnanasiuumsanadeszsivinalanswinlulaany wandunanisvegeu

ANNTINYAUNUIBUNBUDN

2.2.12 M5UTTHIUANATNYANTT

. 37UU (A29819)
AfU S18ASNAGDU , , 5
#991593 HIUNINTFIU Sovay

1 nsUszliurunngansiansiageetle? 11 8 72.7
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2.2.13 uaduayuiesuuinis nsliusnimeiesufjifinisauy o

FIUNINAHU
nsU3nsnseduduuardawsenidle Campylobacter spp. lunasm Semi-solid
Broth dmsulihenswensnarmnaiesujuinisinludmuie
msuimssawdsudelunduuuaiFeliomelusuuuy Galati dick dwsulvine
ninensnanneesUiinisuiludmine
nsdaftusuTdedunismenisunmd
nshauiMsaneiugaunIgnIenITUINg

Mol eilasuan ngu/die/au meluaaiiideinemansansisaey

a wa a

N13U3N1seIUURN15TINIAY 52AU 3 (BSL-3) wANIEumIee

v

ASUSNsANeNUSIIas1UsEnNEad

9

Y a o ¢ A 3
ASAUSNNSANENUSYB I USELN LA

q
¥

mﬂﬁﬁmiawﬁuﬁﬁa Nocardia Wag aerobic actinomycetes

€

n1sliusnIsiteg1enIuANAMnINEIMSUNIsAsIvetleuasliTadudniay
(Quality Control Sample)

NSWUIMIENALTUTUINTFIY 6 anenug
msduunvfinwasiiianuddgmenisunmelaglddnuazaneuenifundn

A3K@R Viral Transport Media (VTM)

IMUIUEINTID

'3

20 @8nug

]

181 aneiiug

3272 angiug
2619 angug
7102 $19819
64 n3s

4 f9ge

5 $19819

3 A9

1,075 10

261,440
8 A8Y19
11,621 ¥n

2.2.14 M3KEALAEIMUIEYANAFIULAZHEAS M LidausIvnIsuaziesUfURNSIENYY

318113
4nn3I93898813A Leptospirosis-IFA (25 tests/yn)
Ynn33331ad815A Melioidosis-IFA (25 tests/4n)
4nn5193898l5A Melioidosis-IHA (100 tests/an)
Yveavy Lepto Latex test
yannaeulsnansulnilalagds IFA

gavnaeulsaiinsulvilalngds IFA
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12U (YA)
49
22
545
60
84
75



2.3 1uN0daundILIUINYNIoKoIURUANIS

N1INAFBUANNTIUIYN IR UANIININSUNmE (External
Quality Assessment %38 Proficiency Testing) ApAanssuilduseiu
AMNINNIATIAIN Bl URNsIE IR auBne s fdRnsanunsanu
goulsnmailawazinenlinTainsevidanugniesuigay HaT18Y
I~ oA A =g 1% o Yo v a wa Y a
fanahwetedudunisaianuiilaliiuiesufiinisuazglduinig

AT INeIAMENTASITNEY BUALTUNITIRAILNUNAGRY

ALY TRIURURNIAN9 Asuel 2539 LianauauainufBInIsiu

nsnsNkuesaunIniesl jUAnstudsema laglulagdu Walv AR CIERYRIERGE Y
VRS ILILR IR 18 WAL dniadan1sunnggungynisiiiay

nswaALluskunagauauduigy luga 4.0
uHunAFRUANTILY AT aNEnTe Ui TR s S uuInn Idhszuumaluladansaumadianiaun
sruunIamanIaaauaeulal lileAndeUssduiusuazudainasiuviosufoRnnsaundn unumadeuainy
Ty HesUfuiins 4 unull Idun wnunaaeuautiuigiosufiininsnetloidlsladurisd
nmsananUsinatesleTlunseuaidon n1snsigiauiuliadusniaud uagn15ns39 HbALc Wi
n1sasnaszuvesulal au1dndesjUinisarnisadniunisale username way password
diadunssnyamuduressasfesujiims wmaundnuiduiiansadhdsteyald shldnisdiduuny
yaaurLtILg SnnuTin dgen weriivssAvinmanntu ussdunadiutesmamsiesiofiuaudn
Ingaundinanunsanuluaniena1sdidsy WU seunITHRUNAABUATNTIUIYY WININUANITHHUNAABY
audIwg Juitdeiiegne Suiidafussnune wariufioansisay aundnanunsordnduazsneaunieg
MNTEUU FetawanUTuninszmviazaduenasalusedd liandnldiumsussidiunauaz enualiu

amgim‘lﬁﬁasﬁu

swaziden (Younu) wallan1insa  Waduadas Hiurnvay g
nsnsaetleidlslad Serology nA-A.A. AT @05 4015nY  eqga.hivsero@gmail.com
WIAR*
A3MIIIMIUINU PCR N.A-A.A. A3 GNINT f:jm%m; ega.hivl@gmail.com
FowrleTlunsuaden
nmsaTagiiquiulia Serology nA-Ng. A% 405 §115nY eqa.hepatitis@gamil.com
AUBnLEUT
N19591599 HbATC WWIvI#  chemistry nA-NE. AT @005 4015nY  eqa.alc@gmail.cowm
mimnml,‘??al,a‘tﬂa%%am Genotypic testing N.¢. AT, dINTI0 hEND3M  siriphas@gmail.com
pulasar (sequencing)
nmsideddolats  RT-PCR wa-la. 118l Ieenuaied  malinee.c@dmsc.mail.go.th

Tanialnguaglininun*
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= Yo

suazdun (VoLHY) WMALANITNSAD Wasuadas SURRYDU GG

3
nmseidedidolats  RT-PCR wa-la. 118l Iaenudied  malinee.c@dmsc.mail.go.th
Taninlug
N3RTINBATIZAAYE Routine S.A-LA. AUl wadnsiieuna  dutsadee.p@dmsc.mail.go.th
Tuiden* chutimon.u@dmsc.mail.go.th
MIATIRIATIEsEAUlAAY | UV-VIS nw-dle.  a3ng @nus sujittra.s@dmsc.mail.go.th
wamaLsaludsunay spectrophotometry
pzfalAdulOaInOLTE
Tuiden
NIATINNATIZN Routine u.a. A0S UIUTU sathaporn.r@dmsc.mail.go.th
AUNING
NINTIVANTHUTNTTH RT-PCR ALA-GA. AIIAN WUNYUNA sirirat.n@dmsc.mail.go.th
Th¥aned
MIATIVETRUGATTY RT-PCR ALA-SA.  AIIAN WUNYUNA sirirat.n@dmsc.mail.go.th
T¥agAunuen
mimwmiﬁuqmm RT-PCR §.A.-5.0.  A3IAU HUNYUNA sirirat.n@dmsc.mail.go.th
hSa@n
N13M5297434dy Alpha Routine NY-AA. @13 A29399 sawitree.d@dmsc.mail.go.th
Thalassemia 1 ila SEA
uazuiinlng
MMINTIMANUEAUNG  Routine NYU-AA. @13 A91599 sawitree.d@dmsc.mail.go.th
2938U Beta - Thalassemia
nmsnitadelsednde  IFA fa-uy.  vean dnswg chonlada.k@dmsc.mail.go.th
3nnALEe
nMsnsIndeuuaiideiesn  zde nedeums .2, p3.3unn Luiefins  wantana.p@dmsc.mail.go.th
Augadn (@wsvamndnlu Fued
Uszinelng) waznadauAUlIfe

g1Ufvue
External Quality Culture, W.¢. A5 Junn Vlaunndns wantana.p@dmsc.mail.go.th

Assessment Scheme for  biochemical test

Bacterial Identification and antimicrobial

and Susceptibility Testing susceptibility test

(ASEAN and SEARO

members )
*|fi5uUn195UT04 ISO/IEC 17043
%@uﬂmﬁmau http://www.dmsc.moph.go.th/nihexpert/home.php
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nsvedeuANTIURBIU RN s TIaeTleInessul e

Tui 3 Gvnew 2561 o Lsawsuvuoun Jamdnuunys

NISNAFDUAINUTIUGY

1509 MInTINdadelsalininlug

minunale3s RTPC
JUN 2-3 N.A.2561
159usHmMBLAY 2.9UaT1%571
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2.4 msontiumscheusmisnoly

NUIN

A5y (um)

378359 (VM)

JUALHUINY

43,384,740.00

42,486,060.00

AU

31,847,347.00

31,847,347.00

75,232,087.00

74,333,407.00

B 9UALHUU 56.47%

W LAY 42.33%

518318 (UN)

NUIN

@5y (um)

18959

Runulddnmasy

39U

AUYARINT

29,135,200.00

29,135,200.00

29,135,200.00

JUALHUIY

8,038,400.00

8,038,400.00

8,038,400.00

AU

7,689,141.42

7,689,141.42

7,689,141.42

LY

44,862,741.42

44,862,741.42

U
0
0
0
0

44,862,741.42

B JUYARINT 64.94%
B U NN 17.92%

WU 17.14%

'
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ATl RN UTzenil we. 2860 uaz we. 2861

- Sruruthdiu (Gns)
DU
W.A. 2560 W.A. 2561

naA 796 461
N AINYY 829 576
PAVRRTCIY 761 636
un3eY 679 581
NUATUS 708 590
FVLCH 781 525
LU 832 424
N BNAY 753 477
lquigu 947 663
NINYIAY 572 643
gy 799 836
Aug8Y 746 796

1000
800
600 -
400 -
200

B W.A. 2560

B N.A. 2561

A.A. WL 8.A. H.A. W A e WA HE. TLA. Aa.A. N.&l.
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aTldnTeane U5eenll we. 2560 uaz 2561

Liou 12U (uiin)
1 6.A. 60 - 28 5.Aa. 60 577
1ATIAU 61 234
NUAIUS 61 300
funawu 61 170
e 61 115
WBN1AN 61 191
quiey 61 143
nINQIAN 61 111
dameu 61 169
Aug18U 61 112
panldlul 60 2299
panldludl 61 2122 Anduldluanas  7.70%

700

600

500

400

300

200

100

1aA 60-28 560 UNTIANG6T
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nuAndiug 61

funaw 61

WU 61

WOwN1AU 61

fiqueu 6l NIngIAN 61

Fmau 61

fiueneu 61



2.5 wavwudYsawuwludisans

Pa61-1
Comp Immunol Microbiol Infect Dis. 2018 Feb;56:58-62. doi: 10.1016/j.cimid.2017.12.005. Epub
2018 Jan 9.

Isolation and phylogenetic analysis of Bartonella species from Rusa deer (Rusatimorensis)
in Thailand.

Pangjai D, Intachinda S? Maruyama S°, Boonmar S*, Kabeya H®, Sato S°, Petkanchanapong W,

Wootta WY, Wangroongsarb P!, Boonyareth M?, Saisongkorh W?, PreedakoonP?, Mahaprom P,

Meesub C!, Sawanpanyalert P'.

! National Institute of Health, Department of Medical Sciences, Ministry of Public Health, Nonthaburi, 11000, Thailand.

2 Nongkwang Livestock Breeding and Research Center, 128, Moo 10, Tambol Khaochangum, Photharam District, Ratchaburi,
70120, Thailand.

® Laboratory of Veterinary Public Health, College of Bioresource Sciences, Nihon University Fujisawa, Kanagawa, 252-0880, Japan.

¢ Rajapruk University, Bangkhanoon, Banggruay, Nonthaburi, 11130, Thailand.
> Faculty of Animal Science and Technology, Maejo University, Nongharn, Sansai District, Chiang Mai, 50290, Thailand.

Abstract

The aim of the present study is to investigate the prevalence of Bartonella infection in deer in Thailand
and to characterize the isolates by biochemical, morphological and genetic analysis. A total of 247 blood
samples were collected from Rusa deer (Rusatimorensis) in a livestock breeding facility in Thailand.
Bartonella bacteria were isolated in 3.6% of the blood samples. Three out of 110 (2.7%) males and 6 of
137 (4.4%) females were positive for Bartonella. A higher prevalence of Bartonella was observed in
young deer under 4 years of age compared to adults over 4 years of age, but no Bartonella was isolated
from deer over 8 years of age. Phylogenetic analysis of concatenated sequences of seven loci of
Bartonella indicated that all the isolates from Rusa deer in Thailand were identical and formed a distinct
cluster from other known Bartonella species.

Keywords: Bartonella species; Deer; Rusatimorensis; Thailand
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Pa61-2
J Hum Virol Retrovirol. 2018 6(1):00190.

National survey of pretreatment HIV-drug resistance in Thai HIV-1-infected adults.

Cheewanan Lertpiriyasuwat', Surapol Kohreanudom? Naparat Pattaraprayoonz, Siriphan Saeng-aroonS.
y

! Department of Disease Control, Institute of Research, Knowledge Management and Standards for Disease Control,
Ministry of Public Health, Thailand.

2 Department of Disease Control, Bureau of AIDS, TB and STls, Ministry of Public Health, Thailand.

3 Department of Medical Sciences, National Institute of Health, Ministry of Public Health, Thailand.

Abstract

Background: WHO recommended a method to estimate nationally representative pretreatment HIV drug
resistance (PDR) prevalence for providing evidence in selection of first-line antiretroviral treatment
regimens. This study aimed to assess PDR prevalence in Thai HIV-1 infected adults. Methods:
We conducted a cross-sectional survey among patients aged 18 years and above who were antiretroviral
drug (ARV)-naive or prior-exposed to ARVs and interrupted for more than three months. Twenty hospitals
were sampled using probability proportional to size of patients initiating ART. Then a consecutive
enrolment of eligible patients was done during August 2016-February 2017. Plasma specimens were
collected for genotyping. Results: Of 327 patients with genotypic results, most of them were men
(48.6%), naive (84.4%) and infected with HIV-1 subtype CRFO1 AE (90.7%). Median CD4 count was
160 cells/mm? and median viral load was 83,696 copies/ml. Overall PDR prevalence was 8.2% (95% Cl
4.5-14.7). The prevalence was 0.2% (95% CI 0.1-0.3) for any nucleoside reverse-transcriptase inhibitors
(NRTIs), 8.1% (95% ClI 4.3-14.5) for any non-NRTIs (NNRTIs), 1.2% (95% Cl 0.2-7.1) for any protease
inhibitors (PlIs), 0.1% (95% Cl 0.0-0.2) for both NRTIs and NNRTIs, and 1.1% (95% Cl 0.2-7.5) for both Pls
and NNRTIs. The most common surveillance drug resistance mutations were Y181C (2.3%), followed by
K103N (2.0%) and G190A (1.1%), respectively. Conclusions: NNRTIs resistance prevalence was less than
10% which was a WHO recommendation’s cut-off point for changing the first-line regimen. However, PDR
surveillance should be conducted every three year and PDR prevention interventions should be
implemented.

Keywords: survey; pretreatment HIV drug resistance; HIV-1; Thai
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Pa61-3
AIDS Res Hum Retroviruses. 2018 Apr;34(4):382-392. doi: 10.1089/AID.2017.0212. Epub 2018 Feb 13.

Naturally occurring mutations in HIV-1 CRFO1_AE capsid affect viral sensitivity to restriction

factors.

Nakayama EEl, Saito Al, Sultana Tl, Jin Zl, Nohata Kl, Shibata Ml, Hosoi Ml, Motomura KZ, Shioda Tl,
Sangkitporn 53, Loket R3, Saeng-Aroon s>,

! Department of Viral Infections, Research Institute for Microbial Diseases, Osaka University, Osaka, Japan.

z Thailand-Japan Research Collaboration Center on Emerging and Re-Emerging Infections (RCC-ERI), Osaka University,

Nonthaburi, Thailand.
®> National Institute of Health, Department of Medical Science, Ministry of Public Health,Nonthaburi, Thailand.

Abstract

TRIM500 and MxB are known as restriction factors that inhibit the early step of intracellular HIV-1
replication cycle. Both factors are believed to interact with the incoming virus core to suppress HIV-1
infection. The extreme diversity of HIV-1 is thought to be a consequence of its propensity to mutate to
escape immune responses and host restriction factors. We recently determined the capsid sequences for
144 HIV-1 CRFO1_AE viruses obtained in Thailand from 2005 to 2011. In this study, we further analyzed
the amino acid variations among the capsid sequences of 204 HIV-1 CRFO1 AE obtained in Thailand and
China, including 84 of the aforementioned 144 viruses, to detect mutations permitting escape from
restriction by host factors. We found a characteristic combination of E79D, V83T, and H87Q in sequences
from Chinese viruses and subsequently showed that this combination conferred partial resistance to
MXB. Interestingly, this combination conferred resistance to human TRIM5aL as well. The H87Q mutation
alone conferred resistance to MxB in the CRFO1 AE background, but not in subtype B virus. In contrast,
the H87Q mutation alone conferred resistance to human TRIM5aL in both the CFRO1 AE and subtype B
backgrounds. BLAST analysis revealed the presence of the E79D, V83T, and H87Q combination in CRFO1
AE viruses isolated not only in China but also in many other countries. Although the mechanistic details
as well as precise role of MxB antiviral activity in infected individuals remain to be clarified, our data
suggest an interaction between MxB and the HIV-1 capsid in vivo.

Keywords: CRFO1 AE; MxB; TRIM5a; capsid
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Pa61-4
Journal of Health Science. 2017 Nov-Dec 26(6): 2017.

Detection of Mycobacterium tuberculosis and its rifampicin resistance by automated nucleic

acid amplification test.

Wiphat Klayut®, Sopa Srisungngam®, Janisara Rudeeaneksin!, Supranee Boonchu’,
Sarawut Toonkomdang?, Somchai Sangkitporn®, Benjawan Phetsuksiri.

! National Institute of Health, Department of Medical Sciences, Ministry of Public Health, Nonthaburi, Thailand.
2 Department of Medical Technology, Maesot Hospital, Tak Province, Thailand.

Abstract

Tuberculosis remains a major health problem. Detection of Mycobacterium tuberculosis from clinical
specimens is an important process to diagnose of the disease. A molecular testing that provides an
accurate and is a faster than standard bacteriological cultures is used to combine with the conventional
methods. Xpert MTB/RIF, a molecular testing that is endorsed by World Health Organization uses an
automated real-time PCR machine called “GeneXpert" to simultaneous detection of M. tuberculosis and
its rifampicin resistance directly from clinical specimens which offers a high sensitivity and specificity. This
research aimed to study performance of Xpert MTB/RIF in the direct detection of M. tuberculosis and its
rifampicin resistance comparing to standard culture methods and rifampicin susceptibility testing by
liquid media. One hundred and forty of decontaminated sputum from routine TB laboratory service were
used. After culturing, a remaining sample was analyzed by Xpert MTB/RIF. It was found that the sensitivity
and specificity of Xpert MTB/RIF were 88.55% (116/131) and 100.0% (979), respectively compared with
TB culture, and 87.5% (7/8) and 97.18% (69/71), respectively compared with liquid susceptibility testing.
Therefore, we concluded that Xpert MTB/RIF was suitable to use for detection of M. tuberculosis and its
rifampicin resistance in clinical specimens which was highly sensitive and require less detecting time
fewer than 2 hours.

Keywords: tuberculosis; rifampicin-resistant tuberculosis; Xpert MTB/RIF
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Abstract

Persons with latent tuberculosis infection (LTBI) are at-risk for developingsubsequent active tuberculosis
(TB). Screening for LTBI is important, especiallyin healthcare workers (HCWs) who have increased risk of
acquiring TB. The new LTBI screening test, QuantiFERON®-TB Gold In-tube Test (QFT-IT) is now availablein
Thailand. However, data on the rate of positive test and factors associatedwith test positivity are limited
among Thai medical students. We conducted across sectional study among clinical-year medical
students (fourth to sixth year students) at Thammasat University, Thailand. All students who consented
toparticipate in this study had the QFT-IT and a LTBI risk assessment during June2014 as part of a health
screening program. A total of 204 subjects were includedin the program; their median age was 22 years
(range: 20-34 years), 52% were female,94% had a history of Bacillus Calmette-Guérin vaccination. Twenty
subjects(10%) had a positive QFT-IT test and were presumed to have LTBI. The median interferon-y
(IFN-Y) level was 0.01 (range: 0-7.37 1U/ml). Independent factors associated with QFT-IT positivity were a
history of direct TB contacts [adjusted odds ratio (aOR)=3.78; p=0.006), being a sixth year student
(aOR=2.76; p=0.03) and having a history of working on a ward with active TB patients without having
direct TB contacts (aOR=2.69; p=0.04]. The QFT-IT was useful in screening ourstudy subjects and should
be considered as a screening tool in this populationdue to the high incidence of QFT-IT positivity.
Keywords: QuantiFERON®-TB Gold In-tube Test; latent tuberculosis infection; clinical-year; medical
students; Thailand
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Larvicidal and repellent activities of crude extracts and essential oils from Eupatorium

odorata against Aedes aegypti, Culex quinquefasciatus and Anopheles dirus B.
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Abstract

Saabseua (Eupatorium odorata) is a weed that has many biological activities. Therefore, this research was
interested in the extraction method and its application for larvicidal (3 and 4" instar larvae) and
repellent activities against Aede saegypti, Culex quinquefasciatus and Anopheles dirus B. The leaf, stem
and root parts of E. odorata were extracted by using water, ethanol and methanol as solvents. The
results showed the yield of crude extract from leaf by methanol was 29.19+2.71 %, which was significantly
higher than other solvents. Moreover, the yield of essential oil extracted from leaf (0.25+0.015 %) was
significantly higher than from the stem and root. The crude extract from the ethanol root extract
exhibited moderate larvicidal activity against Anopheles dirus B and Cx. quinquefasciatus. While, the
crude extract from leaf by methanol found high tannins and saponins which demonstrated moderate
repellent activity against Cx. quinqguefasciatus. The essential oil extracted from leaf showed moderate
larvicidal activity against Anopheles dirus B. However, the protection times of essential oil extracted from
leaf at the concentration of 0.60 mg/cm? of skin was 107.67 + 3.72, 95.00+3.28 and 83.0+3.16 min
against Cx. quinquefasciatus, An. dirus B and Ae. aegypti, respectively. The main components of essential
oil extracted from leaf wascaryophyllene oxide, t-muurolol and humulene epoxide; these components
are suitable for development of the natural repellent product.

Keywords: Eupatorium odorata; Larvicidal Activity; Repellent Activity; Crude Extract; Essential Oil
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Abstract

Diosgenin has anti-amoebic activity against Naegleria fowleri and anti-inflammatory activity in human
monocyte U937-derived macrophages incubated with Naegleria lysate. In order to better understand the
mode of action of diosgenin, human monocyte U937-derived macrophages were induced by N. fowleri
lysate and investigated using scanning electron microscopy (SEM). SEM revealed morphological changes
of human monocyte U937-derived macrophages in size, shape, cytoplasmic extensions and microvilli.
The formation of the disrupted membrane structure occurred in a time-dependent manner. No significant
differences in cell morphology were observed between diosgenin-treated samples and untreated cells;
however, macrophages induced by N. fowleri lysate or lipopolysaccharide (LPS) were completely
damaged by 48 hours ofincubation. Diosgenin-treated macrophages induced by N. fowleri lysate and LPS
had thorn-like protrusions from filopodia and lamilipodia. Our findings show the affect of diosgenin at the
ultracellular level.

Keywords: diosgenin; Naegleria fowleri lysate; human monocyte U937-derived macrophage; scanning

electron micrograph
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Immunogenic response in obese patients undergoing rabies post-exposure prophylaxis with

combined equine rabies immunoglobulin and rabies vaccination.
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Abstract

BACKGROUND: Obesity is a risk factor for increased morbidity and mortality associated with many vaccine
preventable infectious diseases such as influenza. Moreover, higher volume of passive rabies
immunoglobulin (RIG) due to weight based dosing might suppress vaccine-induced immune responses in
obese patients. This study aimed to evaluate the effect of obesity on humoral immune responses to
combined equine RIG and rabies vaccine treatment among patients with WHO category Il exposure to a
rabies suspected animal.

METHODS: A single centre, prospective, open-labelled study among WHO category Il rabies exposed
patients was conducted to compare serum rabies virus neutralizing antibody (RVNA) responses measured
by rapid fluorescent focus inhibition test between obese (body mass index, BMI > 30 kg/m?) and control
(BMI < 25 kg/m?) patients after combined immunization with equine rabies immunoglobulin and purified
chick-embryo cell rabies vaccine for post exposure prophylaxis treatment.

RESULTS:Post-vaccination geometric mean titer (GMT) of RVNA concentrations between two groups at
day 7 were 0.33 (95% Cl: 0.23, 0.46) vs 0.39 (95% Cl: 0.27, 0.55), 4.61 (95% Cl: 3.20, 6.63) vs 3.78 (95% Cl:
2.77, 5.16) at day 14, and 7.45 (95% Cl: 5.86, 9.49) vs 5.93 (95%Cl: 4.46-7.90) at day 28 for obese and
control patients, respectively. There was no statistically significant difference of RVYNA GMT between two
groups. Seroconversion to at least adequate concentration (RVNA titer 20.5 IU/mL) rates were 34% at day
7 and 100% at days 14 and 28 in both groups. There were no immediate hypersensitivity reaction and
no serious adverse events observed during the study period.

CONCLUSIONS: There was no evidence of immunosuppression of antibodies' responses in obese patients.
Combined ERIG and rabies virus vaccination for post exposure treatment is safe.

Keywords: Immunogenicity; Immunoglobulin; Obese; Post-exposure; Rabies; Rabies vaccine
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Zika incidence among patients with suspected dengue fever (Preliminary report).
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Abstract

Introduction: Zika virus infection and its consequences have become increasingly concerned recently.
As a member of Flaviviruses, zika virus shares some clinical dengue fever manifestations. The actual
burden of zika virus infection in Thailand is unclear, and could be underestimated due to nonspecific
clinical pictures and the diagnostic testing has not been routinely available. We aim to study the zika
incidence among the suspected dengue fever patients. Methodology: From December 2016 to August
2017, adult and children who had clinical diagnosis of dengue fever at Bamrasnaradura Infectious
Diseases Institute were prospectively enrolled. After informed consent, a urine sample would be
collected for zika molecular testing by polymerase chain reaction (PCR). At 2 weeks later, a blood sample
was collected for zika and dengue serologic tests by ELISA. Results: A total of 73 suspected dengue fever
patients were enrolled; 64 were hospitalized, 46 cases were children (< 15 years of age). The ratio of
children to adult was 1.7:1. There were 3 confirmed zika-infected cases by urine PCR, a 4.1% incidence.
All were adult treated as outpatients. The cases were found during June-August. All 3 cases had positive
anti zika 1gG (mean titer of 4.43 unit, range: 2.6-6.9 unit), but anti-zika IgM was found to be positive (titer
2.9 unit), indeterminate (titer 0.9 unit) and negative (0.4 unit), one case each. All had negative anti-
dengue IgG or IgM titer. Conclusions: The patients presented with dengue fever may actually had zika
infection, although at low rate. The anti-zika IgM was not useful in making diagnosis. High risk group such
as pregnant women who presented with dengue fever should be tested for zika infection.

Keywords: Zika virus; dengue fever
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The dynamics of norovirus genotypes and genetic analysis of a novel recombinant GIl.P12-
GIl.3 among infants and children in Bangkok, Thailand between 2014 and 2016.
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Abstract

Norovirus (NoV) is the leading cause of viral acute gastroenteritis among all age groups in the world. We
performed a molecular epidemiological study of the NoVs prevalent in Bangkok between November
2014 and July 2016 to investigate the emergence of new NoV variants in Thailand. A total of 332 stool
specimens were collected from hospitalized pediatric patients with acute gastroenteritis in Bangkok,
Thailand. NoVs were detected by real-time PCR. The genome of the N-terminal/shell domain was
amplified, the nucleotide sequence was determined, and phylogenetic analyses were performed. GIl NoV
was detected in 58 (17.5%) of the 332 specimens. GlI.17, a genotype strain prevalent from 2014 to mid-
2015, was hardly detected and replaced by the GlI.3 genotype strain. Entire genome sequencing followed
by phylogenetic analysis of the GlI.3 genotype strains indicated that they are new recombinant viruses,
because the genome encoding ORF1 is derived from a Gll.12 genotype strain, whereas that encoding
ORF2-3 is from a Gll.3 genotype strain. The putative recombination breakpoints with the highest statistical
significance were located around the border of 3DP* and ORF2. The change in the prevalent strain of NoV
seems to be linked to the emergence of new forms of recombinant viruses. These findings suggested that
the swapping of the structural and non-structural proteins of NoV is a common mechanism by which new
epidemic variants are generated in nature.

Keywords: Bangkok; Gll.3; Norovirus; Recombinant virus; Thailand
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Abstract

The purpose of this study was to analyze bioefficacy test data of various insecticide active ingredients
and formulations provided to the Chemical Section, National Institute of Health (NIH) of Thailand from
2010-2014. The several different insecticide formulations were received from insecticide manufacturers
to obtain efficacy test reports for product registration with the Food and Drug Administration (FDA) of
Thailand. The bioefficacy tests on treated surfaces were carried out according to standard methodologies
of the NIH. The tests were evaluated against a laboratory strain of insecticide-susceptible adult female
German cockroaches, Blattella germanica. The majority of sampled active ingredients were pyrethroids
commonly used in public health such as cypermethrin (84 samples), deltamethrin (36), and bifenthrin
(16). Additionally, other insecticide classes such as the neonicotinoid compound, imidacloprid (22) and
chlorpyrifos (15), an organophosphate, were represented. The data revealed that almost all pyrethroid
products produced 100.0% mortality in cockroaches at 72 hours after exposure. The time to knockdown
95% of the test population (KT,,) ranged from 6 to 28 minutes except for bifenthrin that required a longer
time to obtain KT, (19-59 min). Chlorpyrifos displayed 100.0% mortality with KT,, of 34-60 min. Only
36.4% of products containing imidacloprid demonstrated >95.0% mortality in cockroaches, a mini-mum
acceptability classification with KT, between 16 and 60 min.

Keywords: Blattella germanica; insecticides; bioefficacy testing
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Characterization of a G10P[14] rotavirus strain from a diarrheic child in Thailand: Evidence

for bovine-to-human zoonotic transmission.
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Abstract

An unusual rotavirus strain, DB2015-066 with the G10P[14] genotype (RVA/Human-wt/THA/DB2015-
066/2015/G10P[14]), was detected in a stool sample from a child hospitalized with acute gastroenteritis
in Thailand. Here, we sequenced and characterized the full-genome of the strain DB2015-066. On whole
genomic analysis, strain DB2015-066 was shown to have a unique genotype constellation: G10-P[14]-12-
R2-C2-M2-A3-N2-T6-E2-H3. The backbone genes of this strain (12-R2-C2-M2-A3-N2-T6-E2-H3) are
commonly found in rotavirus strains from artiodactyls such as cattle. Furthermore, phylogenetic analysis
indicated that each of the 11 genes of strain DB2015-066 could be of artiodactyl (likely bovine) origin.
Thus, strain DB2015-066 appeared to be derived from through zoonotic transmission of a bovine rotavirus
strain. Of note, the VP7 gene of strain DB2015-066 was located in G10 lineage-6 together with ones of
bovine and bovine-like rotavirus strains, away from the clusters comprising other G10P[14] strains in G10
lineage-2/4/5/9, suggesting the occurrence of independent bovine-to-human interspecies transmission
events. Our observations provide important insights into the origins of rare G10P[14] strains, and into
dynamic interactions between artiodactyl and human rotavirus strains.

Keywords: Bovine origin; G10P[14] strains; Group A rotaviruses; Thailand; Whole genomic analysis;

Zoonotic transmission
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Abstract

Acute diarrheal diseases are causes of global public health concern, especially in developing countries.
A variety of diarrhea-associated microbial species, including bacteria, viruses, and protozoa, have been
recognized. Simplified methods for detecting a wide range of diarrheagenic enteric microbes can clarify
the etiology and aid in the diagnosis of diarrheal diseases. Here, we report a quantitative real-time (qg)
PCR-based method for simultaneous detection of 24 targets from 19 microbes suspected of causing
diarrhea in stool specimens. We first selected the 24 oligonucleotide primer sets and hydrolysis probes
conjugated with the fluorescent reporter dyes FAM, NED, or ABY, along with an internal control, and the
passive reference dye ROX to establish a single-plate panel assay. The 12-duplex gPCR panel showed
high linearity, with R? values of 0.981-1.0 and limits of detection ranging from 1 to 10° fg for bacterial DNA
(1-200 cells), 10-10* copies for viral DNA/RNA, and 10 fg for parasitic DNA (equivalent to approximately 1
parasite) per reaction. The accuracy and robustness of the assay was demonstrated in experiments using
clinical stool specimens. This platform is low cost and easily customizable, and can be applied to various
types of gPCR instruments and experimental designs for surveillance of acute diarrhea.

Keywords: Diarrhea; Diarrheagenic enteric microbes; Quantitative real-time PCR (gPCR); Surveillance
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Abstract

Accuracy and reliability of HbAlc assays are essential for diagnosis and monitoring diabetes mellitus (DM).
To support the Thai Ministry of Public Health goals on a decrease in numbers and mortality rates of DM
cases by 2025, National External Quality Assessment Scheme (NEQAS) for HbAlc was established to
evaluate quality of HbA1c assays of public and private laboratories in the country. HbAlc results obtained
from each laboratory were evaluated by comparing with target value assigned by the International
Federation of Clinical Chemistry and Laboratory Medicine (IFCC) reference system, Netherlands. Four
whole blood samples per cycle (2 cycles per year) were distributed to 101 participants laboratories by a
cold chain system. Participants results were evaluated with the IFCC assigned value for satisfactory
performance of accuracy (% difference < + 10%). Participating laboratories demonstrated satisfactory
performance of accuracy with high percentages, ranging from 89.00-97.00, depending on each sample.
The proportion of laboratories that had within-laboratory and between-laboratory precision in acceptable
limits (|Z score| < 3.00) were 97.92 and 92.71%, respectively, and overall Mean Bias < 0.12, SD < 0.59, and
% CV < 7.19. In addition, performance evaluation using IFCC assigned values could indicate that
differences in principles and instrument platforms might have an impact on HbAlc analysis. Our finding
demonstrated that laboratory participation in NEQAS for HbA1c is essential for quality improvement on
laboratory and its outcome with high accuracy, resulting in benefits for care and treatment for DM
patients.

Keywords: Assigned value; External Quality Assessment Scheme for HbAlc testing; Diabetes mellitus
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Abstract

Clostridium difficile is recognized as a problematic pathogen, causing severe enteric diseases including
antibiotic-associated diarrhea and pseudomembranous colitis. The emergence of antibiotic resistant C.
difficile has driven a search for alternative anti-infection modalities. A promising strategy for controlling
bacterial infection includes the use of bacteriophages and their gene products. Currently, knowledge of
phages active against C. difficile is still relatively limited by the fact that the isolation of phages for this
organism is a technically demanding method since bacterial host themselves are difficult to culture. To
isolate and characterize phages specific to C. difficile, a genotoxic agent, mitomycin C, was used to
induce temperate phages from 12 clinical isolates of C. difficile. Five temperate phages consisting of
®OHR24, ®HN10, DHN16-1, DHN16-2, and DHN50 were successfully induced and isolated. Spotting
assays were performed against a panel of 92 C. difficile isolates to screen for susceptible bacterial hosts.
The results revealed that all the C. difficile phages obtained in this work displayed a relatively narrow
host range of 0-6.5% of the tested isolates. Electron microscopic characterization revealed that all
isolated phages contained an icosahedral head connected to a long contractile tail, suggesting that they
belonged to the Myoviridae family. Restriction enzyme analysis indicated that these phages possess
unique double-stranded DNA genome. Further electron microscopic characterization revealed that the
DHN10 absorbed to the bacterial surface via attachment to cell wall, potentially interacting with S-layer
protein. Bacteriophages isolated from this study could lead to development of novel therapeutic agents
and detection strategies for C. difficile.
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Abstract

Malaria is a serious mosquito-borne disease transmitted to humans by Anopheles mosquitoes. Seven
species of Anopheles are important malaria vectors in Thailand and all remain susceptible to pyrethroid
insecticides, despite decades of use in public health mosquito control programs. However, for a more
refined and accurate approach to temporal monitoring of susceptibility patterns to commonly used
pyrethroids to control adult Anopheles mosquitoes, it is preferred to have specific concentrations for
more discriminating testing. A laboratory strain of Anopheles minimus Theobald was used to establish
baseline concentrations for susceptibility to six different synthetic pyrethroids-deltamethrin, permethrin,
bifenthrin, cypermethrin, a-cypermethrin, and A-cyhalothrin using the World Health Organization (WHO)
adult bioassay system. Final discriminating concentrations of each active ingredient were determined
based on doubling LC,, for each chemical to arrive at the following percent concentrations: deltamethrin
(0.009%), permethrin (0.551%), bifenthrin (0.12%), cypermethrin (0.104%), o-cypermethrin (0.034%), and
K—cyhatothrin (0.019%). For permethrin, deltamethrin, a-cypermethrin, and A-cyhalothrin, all revised
percentages were lower than currently recommended discriminating concentrations by WHO. Using the
newly derived concentrations, insecticide susceptibility tests were followed in a field population of An.
minimuss.\. from Kanchanaburi Province. Deltamethrin, bifenthrin, and A-cyhalothrin produced 100% kill,
whereas permethrin, cypermethrin, and al-cypermethrin gave between 92.9 and 97.7% mortality,
indicating lower sensitivity (tolerance). Routine monitoring of insecticide susceptibility in An. minimus
wild populations throughout Thailand should continue to ensure that insecticides in use are effective to
control this vector species.
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Abstract

The housefly, Musca domestica L. is nuisance and can also transmit disease-causing organisms. More
than 100 pathogens are associated with the houseflies such as bacteria, protozoa, viruses and parasites.
Therefore, the use of housefly repellent products is one of the efficient ways to prevent pathogens
transmission. However, there have been few studies on the control of housefly using repellents.
At present, the synthetic chemicals are widely used because of its easy application. However, the use of
synthetic chemicals have been reported to increase the resistance in housefly. There are also toxic side
effects to humans and non-target organisms. The current research trends use herbal essential oil as
alternative housefly repellent because they contain various phytochemicals that are specific to repell
housefly without harming other organisms and environment. Instead of the use of synthetic chemical,
the plant-derived products have been employed to control the housefly with low-toxicity to human and
environment-friendly. The aim of this study is to determine the repellent activity of 8 herbal essential
oils (Sweet basil, Citronella, Clove, Eucalyptus, Takhrai-Ton, Kiffir lime, Ginger and Lesser galangal) against
Musca domestica L. under laboratory conditions. The efficacy of 8 herbal essential oils as repellent
against housefly was evaluated by slisht modification of the repellent test method of SOP 13-02-312.
Differences in significance were analyzed by one-way analysis of variance (ANOVA).The repellency rate
was calculated for each test using the following formula: % repellency rate = ((C-T)/C)*100. The result
showed that at 15% concentration of Sweet basil, Citronella, Clove, Eucalyptus, Takhrai-Ton and Kiffir
lime was able to repel over 80% of housefly. Moreover, it suggested that at 15% concentration of Sweet
basil oil and Citronella oil showed excellent for housefly repellent. All of essential oil at 5%, 10% and
15% showed significant differences at 95% confidence level.However, Sweet basil and Citronella at 15%
concentration showed no significant different. Therefore, the most effective herbal essential oil against
housefly after 4 hours of exposure is Sweet basil oil at 15% concentration. It suggested that Sweet basil
oil is excellent for housefly repellent, safe for human and environmental friendly.

Keywords: Efficacy; Repellent; Housefly; essential oils; Thai herbs; environmental friendly
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Viral etiologies of influenza-like illness and severe acute respiratory infections in Thailand.
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! National Institute of Health, Ministry of Public Health, Nonthaburi, Thailand.

% Bureau of Epidemiology, Ministry of Public Health, Nonthaburi, Thailand.
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Abstract

BACKGROUND: Information on the burden, characteristics and seasonality of non-influenza respiratory
viruses is limited in tropical countries.

OBJECTIVES:Describe the epidemiology of selected non-influenza respiratory viruses in Thailand between
June 2010 and May 2014 using a sentinel surveillance platform established for influenza.

METHODS: Patients with influenza-like illness (ILI; history of fever or documented temperature >38°C,
cough, not requiring hospitalization) or severe acute respiratory infection (SARI; history of fever or
documented temperature >38°C, cough, onset <10 days, requiring hospitalization) were enrolled from 10
sites. Throat swabs were tested for influenza viruses, respiratory syncytial virus (RSV), metapneumovirus
(MPV), parainfluenza viruses (PIV) 1-3, and adenoviruses by polymerase chain reaction (PCR) or real-time
reverse transcriptase-PCR.

RESULTS: We screened 15369 persons with acute respiratory infections and enrolled 8106 cases of ILI
(5069 cases <15 years old) and 1754 cases of SARI (1404 cases <15 years old). Among ILI cases <15 years
old, influenza viruses (1173, 23%), RSV (447, 9%), and adenoviruses (430, 8%) were the most frequently
identified respiratory viruses tested, while for SARI cases <15 years old, RSV (196, 14%) influenza (157,
11%) and adenoviruses (90, 6%) were the most common. The RSV season significantly overlapped the
larger influenza season from July to November in Thailand.

CONCLUSIONS: The global expansion of influenza sentinel surveillance provides an opportunity to ¢ather
information on the characteristics of cases positive for non-influenza respiratory viruses, particularly
seasonality, although adjustments to case definitions may be required.

Keywords: influenza-like illness; realtime PCR; respiratory viruses; severe acute respiratory infections
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HIV Drug Resistance among pre-treatment cases in Thailand: Four rounds of surveys during
2006-2013.
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Abstract

In Thailand, antiretroviral therapy (ART) was initiated to treat human immunodeficiency virus infection
and acquired immune deficiency syndrome (HIV/AIDS) cases using the empirical regimen with no prior
genotypic test to determine drug resistance. In order to assess prevalence rate of HIV drug resistance
(HIVDR) among pre-treatment cases, four rounds of survey were carried out in ART clinics, including six,
eight, 33 and four ART clinics in each round during 2006-2013. For which, HIVDR testing results were
available in 310, 350, 797, and 413 cases in four rounds. It was revealed that HIVDR rates among naive
cases were 2.0%, 2.8%, 4.0% and 4.8%, while in experienced cases, the rates were 0, 3.3%, 11.4% and
13.9%. The rates among all cases were 1.9%, 2.9%, 4.4% and 5.6%. Resistant drugs with the highest rates
among all cases in the survey round 4 were nevirapine (3.6%) and efavirenz (3.1%). The results indicated
the need to continue surveillance for pre-treatment HIVDR, and posed challenges to implement activities
for protecting efficacy and prolong the use of empirical first-line regimen. A strategy to apply genotyping
test, in a cost-effective approach, should be considered to prepare for situation when HIVDR increases
beyond a critical level.

Keywords: antiretroviral therapy; HIV; resistance; pre-treatment; Thailand
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BAMP-28 Antimicrobial peptide against different MALDI biotype of Carbapenam resistant

Enterobacteriaceae.

Teerakul Arpornsuwanl, Wantana Paveenkittipornz, Janthima Jaresitthikunchai3, Sittiruk Roytrakul?’.

! Department of Medical Technology, Faculty of Allied Health Sciences, Thammasat University, Pathumthani, Thailand
2 National Institute of Health, Department of Medical Sciences, Ministry of Public Health, Nonthaburi, Thailand

> National Center for Genetic Engineering and Biotechnology, Klong Luang, Thailand

Abstract

Worldwide emergence of Carbapenam resistance in Enterobacteriaceae (CRE) are increasing globally
and becoming a severe public health issue. Infections caused by CRE have limited treatment options
and have been associated with high mortality rates. Due to their unique mode of action, antimicrobial
peptides are novel alternatives to traditional antibiotics for tackling the issue of bacterial multidrug
resistance. An easy, rapid and accurate detection of 72 clinically CRE isolates using a MALDI-TOF MS was
additionally developed. The CRE isolates belonging to 33 Carbapenam-resistant Klebsiella pneumoniae,
17 Carbapenam-resistant Escherichia coli, 16 Carbapenam-resistant Enterobacter cloacae and
6 Carbapenam-resistant Citrobacter freundii carrying bla NDM-1 were definitely discriminated from
reference genotype strain by MALDI-TOF MS. This rapid, accurate, and reproducible peptide signature
profiling technology could have new implications in laboratory-based high-throughput differentiation of
extensive libraries of Carbapenam resistant Enterobacteriaceae. Antibacterial activity of 9 short novel
peptides against these CRE isolates were investigated. Although neither synthetic peptides induced
significant hemolysis, or showed cytotoxic on Vero cell, only BAMP-28 peptide inhibited growth of
K. pneumoniae, E. coli, C. freundii and E. cloacae with MIC,, of 18-40, 20-40, 16-25 and 18-36 puM,
respectively. In conclusion, MALDI-TOF MS can be used to screen for Carbapenam resistance in
K. pneumoniae, E. coli, E. cloacae and C. freundii. Interestingly, BMAP-28 peptide had acceptable effect
on Carbapenam resistant Enterobacteriaceae including K. pneumoniae, E. coli, C. freundii and
E. Cloacae isolates with less toxicity.

Keywords Carbapenam resistant Enterobacteriaceae MALDI-TOF MS BAMP-28 peptide
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Mushroom poisoning in Thailand: Incidence and intoxication to human health

Apiwat Tawatsinl*, Sittiporn Parnmen’, Usavadee Thavara®, Padet Siriyasatienz, Pornpimol Kongtip3

! National Institute of Health, Department of Medical Sciences, Ministry of Public Health, Nonthaburi, 11000, Thailand.
z Faculty of Medicine, Chulalongkorn University, Bangkok 10330 Thailand
? Department of Occupational Health and Safety, Faculty of Public Health, Mahidol University, Bangkok 10400, Thailand

Abstract

Mushroom poisoning is one of the public health issues related to food-borne diseases in Thailand and
worldwide. This paper revealed the incidence of mushroom poisoning in Thailand between 2008 and
2017 and discussed relevant information involved. About 1,200 to 2,000 reported cases were reported
each year with morbidity rates from 1.86 to 3.34 per 100,000 population and mortality rates from 0.12
to 1.12%. Overall, 15,680 patients of mushroom poisoning were reported in Thailand during the 10-year
period from 2008 to 2017 with an average of 1,568 patients annually. The cases were reported mainly
from northeast and north Thailand. Actually, the incidence of mushroom poisoning increased during
rainy season between May and September. The highest risk was found among patients aged between
55 and 64 years and over 65 years followed by the group of 45-54 years. The poison risk to women was
always greater than to men with ratios varying between 1.13:1 and 1.70:1 and the incidence was found
mainly among farmers and general workers. Four groups of toxins have been found in Thailand including
protoplasmic poisons, neurotoxins, gastrointestinal irritants and disulfiram-like toxins. The protoplasmic
poisons are a major cause of death in most cases and are found among some mushrooms, such as
Amanita exitialis, A. fuliginea, A. fuligineoides and A. gleocystidiosa. Gastrointestinal irritants are the
most common toxins found in all regions of Thailand and found among some mushrooms, such as
Chlorophyllum molybdites, Russula sp., Cantharocybe virosa, Entolomasp., Lactarius sp. and
Tricholoma sp. Commonly, consumption of poisonous mushrooms is usually a result from
misidentification of some poisonous ones, closely similar to those of the commonly edible mushrooms.
Therefore, educating the public to recognize poisonous mushrooms to avoid to harvesting them for
consumption or sale is urgently needed.

Keywords: Mushroom, Poisoning, Toxin, Consumption, Health, Thailand
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Positive

Aeromonas spp.  Gastrointestinal pathogens

Tropical fever .
gue virus Plasmodium spp.

Chikungunya virus Japanese encephalitis virus
West Nile virus Hantaan virus

Salmonella spp. Burkholderia mallei
Rickettsia spp. Burkholderia pseudomallei
Leptospira spp. Leishmanio spp.
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- Campylobacter spp.
- Clostridium difficile
toxin B

- Salmonella spp

- Shigella spp. / EEC*
- Wibrio spp.

= Yersinia
enterocolitica

- Aeromonas spp.

- Enterchemarrhagic - Giaralio lamblia

E. coli (EHEQ - Entamoeba histolytica

= Enteropathogenic - Crytosporidium spp.
E.coli (BPEC) - Blastocystis hominis

- Enterctaxigenic - Dientamoeba fragillis
E.coli (ETEC) - Cyclospora coyetanensis

- Entercagerecative

E.coli (EAEC)

- Hypenvirulent

Clostiidium difficie A

- E.coli 0157

Negative
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NISWEIWIINAGA Reverse dot blot hybridization d11sSuasIiInIAIE@aUNGIvoudu B-thalassemia
fiaidos:ozisniazUnadnulsalunduusssinsiden

B-thalassemia dilvgiinannsiivadsuudadiuianzyn
viowaldiuamelu nsasvitadeienldmaia Allele specific
PCR (ASPCR) &sdudusasld Primer nanewiin, wnafia DNA sequencing
feinaeduneu viliroudisgaenn msfnuiliingussasditewmun
wAtA PCR-Reverse dot blot hybridization d@%3unsianiAuRaUng

4038 B-thalassemia finuveslutszansing $1um 9 viin léud 28
(A>G), Codon 17 (A>T), Codon 19 (A>G), Codon 26 (G>A), IVS I-1 WLAIUNIA YangUa
(G>T), IVS I-5 (G>C), Codon 41/42 (-TCTT), Codon 71/72 (+A), IVS II- S

654 (C>T) lnuAntden Primer/allele specific oligonucleotide (ASO)

probe BanfuusuluasutlUsiiAzen hybridization fU PCR Product vesiidutesetnsdsdl Biotin Aneg
fu primer Migamal 45 °C, 45 wnit msraeuUizondetoules] Alkaline Phosphatase Wag substrate NBT/
BCIP wan1sAnwilusiogny DNA 41u2u 250 e84 dAn Sensitivity, Specificity way Accuracy $98ay 100
fravun ilenssuifisutuimaiin DNA Sequencing ansnsansaamanufiaunile 9 wislumsviufisefivsnss
e 1B iilsigeenn maliunasaghifedliinsesdlenadududou mnzdmsuhlulinmainesilusudsed
Wieaifuayunsmuauiazdesiulsasidatiflelusinsaunmlsogisdiuszansam

[ n Reverse dot blot hybridization |
ga.uunyla;ed FCR .bﬁate NBT/BCIP.
Add :
B EE _ L L L :
i -
; i ® O @
Hybrridization with denatured Wash Detection

Dot ASO probe on nylon membrane
biotin label PCR product
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IWUNadaauUAIIWEIUNYY HbATC IIKIBIE

NM3n519LAS18E N lnaTdueIud Hemoglobin Alc (HbAlc)
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HbA1c luilagiiufienumannvany ieuseiuannmiea jifin1snsae
At HbAle Tldnanisnsafigndoausiugy aauideinenmans
41515087 IAAIULHUTARUANNTIUIYNITATIT HbALC UisyA
Faugt T wel. 2559 ieuswidiunan1sngia HbAlC vaswosUfiRnnsits

UWHANIGNINT gn5ne

Aesguaziony laelUIeuliigufiuaivuanaaaunvesuifinis Snwediansumddunngns

919995auuIuNvIAn1eliLASeYe International Federation of
Clinical Chemistry (IFCC) uaganiuiua0nAInIlTEUULINTFIY

AN ISO/IEC17043 : 2010 sqmﬁaaﬂmhumsmaaummLﬂuLﬁaLﬁmﬁ’uLLazﬂ’smmﬁ’a WAEIATIEINEDR
mal 15013528: 2015 YA sUsznaudeidonnsudau S 4 sasesns dnddluaninuuds 2 ade/dl
NanTAgBUANTILNaBsUfTRNMTANTNThUsEMA 154 uis Wl Hensnsratiaugndesiesas 83 uas
fmnuifissiesar 91 HeafiRnsidsmununagouanutingyaunsa Ufulssuasianngnnmnsnge
Aeredlifinugndesusiuguiunniu dwaliaiuisaussfuanninnisnsidads uasRanunising
Alaelsaummuldgndesinliaunsaduaiunsdidunudesiusnuwuagasuaulsaumudnsanunding
YBINTENTWANTTEUAY ety U w.a. 2568

smiavuds:=1i 2561

amoudigangimansaasugo



n1sasIInBanalsAgISESINFOUWAL 19 BUA 6783E Quantitative real-tine PCR
(Simultaneous detfection and quantification of 19 diarrhea-related pathogens with a

quantitative real-time PCR panel assay)
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9NTIU WYYAT

U1891n15AgRanseIviUsemelaedIuIg 1,115,921 918 wagifidetin
o v ¥ . = " HnInerAansnIsuUNNgUHuRnIs
\wde 9.8 318 Asdun1sAIvaNkarUesiulsngansysrdadudymmianuy

a5 STUIRA AN Aty

U9gdu IfiauuazAnAultn1snsiaidadelingansesislaeldndnniseneg Weumalnuisnis
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. v lﬂg’ ! 1 U ! = Y 1 ada &J ¥
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anduideinereansansisaaviniugudauiniiendelsafadeatilviwaza Uhgseninaseinalneg
ﬁuﬂizmﬂiﬁﬂu (Thailand-Japan Research Collaboration Center on Emerging and Re-emerging Infections;
RCC-ERI) Flain1sWmiunds Quantitative real-time PCR (qPCR) panel assay tialglun1snsiamansiugnssy
& a ac o a Y 1 - vy ° = D2,
VBUYDIAUNTE WU 19 ¥llA 3NFIRE1RINTE (10l 1) Ineldgudwuneduu 24 Bu lngesnuuulviegly
5Uv8Y “Ready-to-use 96-well plate” ¥ 1 viquaunsansala 2 Budvany AnwilaeiFenldlnswesuayingy
FIRARANAIBANTITDIUATUANENSTU A FAM waz NED %38 ABY TaufiU passive reference dye (ROX) Laznn5¢1913
= - = ° A o | ax
gumuaunely (Interal control) WemsaavnBudvineday 12 Alups1aieiu Fawud1 35 gPCR panel assay
=~ o A i a = & = @ a A v v 3
fianudnnzretudmneusazsiiauaziinnulilunsasnuidenuaiise 1hda wasUsdaianududuy 1-10° fg
(1-200 wwad) 10-10° copies way 10 fg (1 parasite) MUAIAU WioNAULAILITONTIVEIANTIZNITILTIUIUETT
@ Nala v & aaa = v Y o § v =~ oA
Tugnssunsaindansdudalfiser PCR annisnsiadiunsuaunelulundony du villdinsudana danuiiae
= A £ aado £ X g ax aa ] ' v o a ¢
0011n8aTU WNNAWTUILTUITMIATIRNTTA Wzl Dgdensldau Tdnalunsesieseiussuu
3 Flug AauAnIsainansiugNIsuauiatunauNInszng wazaunsainluldlaiunies Real-time PCR
1 dﬁl Y a 1 o aa o U ! VYa v
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Tsrgansrhadeunduiiihiunmssnuilulsmennauasnguamuudsiiunsnuiselulsmeinna Sunu 8 i
AseunqunnineesUsemelng dogaildnmsfneifodaunsoldifudoyeddmeiuassuguues
Usenelng vilimsudadeannnuousasiiuil Snvidluswiandinsmnaunuielfilusuuuulunsfinwuas
Uszndldlunsmsamideaindiessduanden 1wy ewns wagdoge sy vlinnsnsanitedelsed
UseBvBnmanndety dafuusslenilunmsmeulfaniunisaiandunsdiiansssuiavedlsa uagdeglunisih
sr¥inssvuimmadsauazmamusudnfanssusussdostulsaluiiuiidsduouan

nuAdsildTomainfuthiauonanuAnnssUuuulames Tumsussgdvimsinermaninisunmg
pdadl 26 sEwrinetuil 28 - 30 A 2561 w Buuwaeu iomesnll Tarinuunys uarldTuseasestuse
amutanssudlse Snvisldmeuiuliifuninasmeuninaculunsasseduniuiid 13ea Simultaneous
detection and quantification of 19 diarrhea-related pathogens with a quantitative real-time PCR panel
assay (Journal of Microbiological Methods 151, 2018, 76-82)

A.

Nucleic acid extraction
Diarrheal stool

Bacteria ] Viruses
Parasites %7 l 12 duplex qPCR primer/probe sets
~ ~
200 mg 200 mg 1. Campylobacter (gyrB), Vibrio (toxR)
pellet stool whole stool 2. Salmonella (invA), Shigella (ipaH)
QlAamp Fast QlAamp Viral 3. Aeromonas (aerA), Yersinia (lysP)
- ] l l 5. ETEC (est-p), ETEC (est-h)
reparation for gPCR 6. EAEC (aggR), EAEC (astA)
QuantiFast Pathogen QuantiFast Pathogen 7.STEC (stx1), STEC (stx2)
PCR + IC Kit RT-PCR + IC Kit 8. Plesiomonas (hugA), Entamoeba (18S rRNA)
lv 9. Cryptosporidium (COWP), Giardia (ITS1)

10. Astrovirus (ORF 1a), Sapovirus (Pol-Cap junction)
11. Adenovirus (Hexon), Norovirus Gll (ORF1-ORF2)
12. Rotavirus (NSP3), Norovirus Gl (RdRp-Cap junctionl

Ready-to-use plate set up (B.)
(Duplex gPCR assay; 12 sets)

' B. | : 1
Add nucleic acid samples into well no. =
“S1- 85" and “IC DNA/ RNA" panels 51
Add positive controls of each set into sz
“Pos.” panel Sample— S3
- = s4
Setting no template control into *NTC
panel S5
Pathogen detection l Control4 NTC
Quantitative TagMan real-time PCR .
assays Ic { ic
Interpretation l
| Anayzedata |

MU 1 NTBUIUNTTATIINYRNBLIARIRN5T9IUAI9819999192 (A) uazguuuu 96-well plate
Faldlun1snsrannz4 Budmunevaationalsnganiszsne lae 1 plate d111500593AT18 LA
U 5 A19819 (S1-S5) (B) IC A Internal control
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Aud13e: eshenanuivinisluideides Prevalence and Genetic
Heterogeneity of Bartonella Strains Isolated from Rodents and Shrews
from 9 Provinces in Thailand lasunasuseialuameas nasuivinis
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Wuwmes Jmingasont
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Uszanelng 1ne38 multispacer sequence typing (MST)” suiunismaustl 2556-2559 Tagvinsifiusegtedas
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Auningnienus (Knowledge assets): WaNnunsdu 9 ana

v
v a

ANU B. tribocorum, B. rattimassiliensis, B. elizabethae,
B. queenslandensis, B. coopersplainsensis, B. henselae
aimswudoanalval 3 analulssnelne nsimdadiiuns
w3pnaanzlou veiaueioesinaniie GenBank wayifusily
NsEsTUIITIRslU
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6.1 GHSA
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6.2 Polio Eradication
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NIH Lab: Detection for
Protection
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