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N15M5193URBNBLSA Pneumonia 835 PCR
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ANTASITDIULTA WAL ONULALUATNISEDULABNITINY
LBEUUD NSRS aMMS suaNn L

15052195 ulsAlae N TINEL A s Lo UU L ARALS )
P18 MGIT 960 System

NIRRT ITALIAROUMIBINATIAReverse transcription
PCR (RT-PCR)

1595793 04l5ARBEN

EIPEY
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A9819
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22
2406
a2
238

113
502
825
116
1,217
189
157

25
5,886

NaUuIMN
AU (R8.)

0

10

as7
23
140

20
315
51
57
309
a7
40

1,486

¥
ERlIGH
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43.48
22.73
18.99
54.76
58.82
42.86
17.70
62.75
6.18
49.14
25.39
24.87
25.48

66.67

28.00
25.25
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N13ATIVYUYULYBDLUANLIY/LYDIN

" MUY NaUIN
a1y FUNSNAGBUY Gooine dwau (e)  Yowas
1 msnsedudude Campylobacter spp. 5 5 100.00
2 msnvniusudeuuniiselSorne 70 63 90.00
3 mseyniududenuniiSewnsuuan 271 271 100.00
4 msnsniududenuniiSeunsuau 212 212 100.00
5 mimmﬁué’wﬁu@LLU@ﬂL‘%&Jﬂ&ju glucose-nonfermentative gram 26 26 100.00
negative bacilli
6  mInsniududeTulse 82 43 52.44
7 msenilededendsuandan 273 238 87.18
8 mnmvidadedendsunanluas 543 Eeil 97.79
9 1503793 0988ITe Nocardia wag aerobic actinomycetes a7 a5 95.74
10 nmsedududewaluuasn 807 744 92.19
11 nsesebududednnad 5 0 0
12 nsmssBusude Vibrio cholera 5
- non O1/non 0139/non 0131) 5 100.00
13 msasetudude Vibrio spp. 86
- Vibrio parahaemolyticus 79 91.86
- Vibrio vulnificus 1 1.16
14 msnsdusude Aeromonas spp. 3
- Aeromonas hydrophila 1 33.33
- Aeromonas veronii bv. sobria 1 33.33
15 mms’mﬁué’uﬁﬂ?’e} Pleisiomonas shigelliides 1 1 100.00
16 msnsdudude Staphylococcus aureus 115
- Methicillin-resistant Staphylococcus aureus 7 6.09
- Methicillin-susceptible Staphylococcus aureus 104 90.43
17 msnnidedude Diarrheagenic Escherichia coli 73
- Escherichia coli O157:H7 0
- Enteroaggregative F. coli (EAEC) 2 2.74
- Enteropathogenic E. coli (EPEC) 1 1.37
- E. coli non O157:H7, non-EAEC, non-EIEC, non-EPEC, 69 94.52
non-ETEC, non-STEC
18 mInnidedude Diarrheagenic Escherichia coli (nilednd) 2,125
- Shiga toxin-producing Escherichia coli
- Enteropathogenic E. coli (EPEC) 0 0
- E. coli non O157:H7, non-EAEC, non-EIEC, non-EPEC, 59 2.78
non-ETEC, non-STEC 2,058 96.85
394 4,744 4,566 96.25



UNA 2 WANISALIUGIY 9

= [ ‘dy A
NT1INIIVY UL UYL UANLIY

£ 4 X
WANUNNULYD Salmonella

AN e 1 U 2 e 3 e 4 e 5 LR 6 S e 8 e 9 e 10 we 11 e 12
fwow 158 202 1 34 4 0 0 5 53 1 136 173 5
aneviug
Yowar 1946 2980 012 419 049 O 0 062 653 012 1675 2131 062
049% 0.00% o -y
0.12%_] 4.1I9% g %/_6.53% mnl
~__012% Wwn2
LR 3
29.80% i
16.75%
SISGE]
H A6
RN
LR 8
19.46% 21.31% W9
B LU 10
R 11
Lun 12
0.62%
WHUAH 3 wanITYarYRIAUINUYe Salmonella
WWEIWULWR Salmonella
1 1 o o 1 3 o L%
UMEIWUWE  FuduEenus  Sewaz UWWEIWUWE  FuduEeRug  Sewaz
1. §the 15 2.02 6. 1 68 9.14
2. 9m5U59an 35 4.70 7. @wIngdeu 117 15.73
3. easusalian 284 38.17 8. 93N 39 5.24
4. 9IMNINZIAUTUDS 18 2.42 9. Buq 74 9.95
5. drd 94 12.63
w Bu 0
wnsdEmi L _/’J«JJ‘UPJEJ
a v . (o)
ANINADU @']Wﬁﬂﬁﬂfjﬂ
15.73% 4.70%
ansUssliign
38.17%
dnd
12.63%
5
9.14%
amnsnziautuds
2.42%

WNUAH 4 uansSeazuaInuiie Salmonella
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N15M5228USUB Salmonella

NAN13IATIZN e Soway
1. Salmonella enteric subsp. enterica serovar 6 40.00
4512:i: -
- . & 2. Salmonella serovar Enteritidis il 26.67
5 &15915 V99D _
4 » 3. Salmonella serovar Matopeni 1 6.67
Salmonella fiwenld . .
o, 4. Salmonella enterica subsp. enterica 1 6.67
nUe .
serovar 4,12: i :-
5. Salmonella serovar Paratyphi B variant Java 1 6.67
6. Other 2 serovars 2 13.30
m 1. Salmonella enterica subsp.
13.30% enterica serovar 4,5,12:1i: -
6.67% 40.00% M 2. Salmonella serovar Enteritidis
6.67%
@ 3. Salmonella serovar Matopeni
6.67%
H 4. Salmonella enterica subsp.
26.67% enterica serovar 4,12:i :-

l 5. Salmonella serovar Paratyphi B variant Java

| 6. Other 2 serovars

uNull 5 uanseuardlsnnsveste Salmonella Muenlaangdaey

NANITAATIEN uIUEIENUT  Sowaz

1. Salmonella serovar Weltevreden a1 12.17

2. Salmonella serovar Rissen 39 11.57
5 &15913 “Uas‘ll,‘?glla 3. Salmonella serovar Mbandaka 28 8.31
Salmonella fiwenld 4. Salmonella enterica subsp. enterica 22 6.53

A1NINT serovar 4,5,12:i:-
5. Salmonella serovar Corvallis 19 5.64
6. Other 49 serovars 188 55.78

M 1. Salmonella serovar Weltevreden
12.17%
11.57% M 2. Salmonella serovar Rissen

55.78% 8.31% M 3. Salmonella serovar Mbandaka

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

6.53% M 5. Salmonella serovar Corvallis

5.64% M 6. Other 49 serovars

WU 6 Uanseazdlsnnsvese Salmonella MuenlanNeImns



UNA 2 WANISALIUIY

N1SASIVULULYD Vibrio, Aeromonas Wa¥ Pleisiomonas

- . . v . NAUIN
HANIIIATICH UIUAWDEYNN Y
AU (RY.) tREGH
Vibrio cholerae non O1/non 0139/non 0141 5 5 100.00
Vibrio parahaemolyticus 79 91.86
86
Vibrio vulnificus 1 1.16
Aeromonas hydrophila 1 33.33
3
Aeromonas veronii bv. sobria 1 33.33
Plesiomonas shigelloides 1 1 100.00
N3RSV UIUYD Staphylococcus aureus (115 A29814)
NANITIATIZH IUIUADENN Fovaz
Methicillin-resistant Staphylococcus aureus 7 6.09
Methicillin-susceptible Staphylococcus aureus 104 90.43
Methicillin-
resistant
__— Staphylococcus
aureus

6.09%

Methicillin-
susceptible /
Staphylococcus

aureus
90.43%

WUl 7 uansSearn1snsialiladuaneiugiwe Staphylococcus aureus
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N15M5298UIUWa Diarrheagenic Escherichia coli (73 A10819)

NAN1SAATIZH UMY Fowaz
Escherichia coli O157:H7 0 0
Enteroaggregative . coli (EAEC) 2 2.74
Enteropathogenic £. coli (EPEC) 1 1.37
Escherichia coli non O157:H7, non-EAEC, non-EIEC, non-EPEC, 69 94.52
Escherichia coli )
) - Enteroaggregative
Oolgg(';? E. coli (EAEQ)
R 2.74%
Enteropathogenic
E. coli (EPEC)
1.37%
Escherichia coli
non O157:H7,
non-EAEC, non-
EIEC, non-EPEC, —_

94.52%

a b4 aa v L% o‘dy . . . . .
LHUAA 8 LeMITRYRTNITNTITIUINYAYNUGWD Diarrheagenic Escherichia coli

N15M57998USULWD Shiga toxin-producing Escherichia coli waz Diarrheagenic
Escherichia coli 3aniiladn? (2,125 A208149)

NANTSILATIZR IWIUAWLEN  FoEaz

Shiga toxin-producing Escherichia coli 0 0
Enteropathogenic E. coli (EPEC) 59 2.78
E. coli non O157:H7, non-EAEC, non-EIEC, non-EPEC, 2058 96.85

Shiga toxin- Enterppathoge

. nic E. coli
producing
Escherichia coli (EPEC)
0% 3%

E. coli non
O157:H7, non-
EAEC, non-EIEC,

non-EPEC,...

wNuNdl 9 uansSaazn1InINITIREEEWUEYe Shiga toxin-producing Escherichia coli ka

Diarrheagenic E. coli 9niilodn?



UNA 2 WANISALIUIY 13

N195M5299UIRENIUNR DN

o o AU NaUIN
aeu 31EATNAFDU . . . 5
AIBYN U (Re.) JPEAL

1 msesadudulsaaulealulsdanieds MAT 386 65 16.84
2 asenrtudulsaaulnalils@anieds IFA-IgM&ISG 34 15 44.12
3 msasetudulsmallnalulsdaseismnzde 5 0 0.0
4 manalsaallealuls@anieds PCR 24 0 0.0
5 nsanebudunsindenandeiioses IFA-IsM&IeG 2 2 100.0
6  N1TATIALIALLGRR8EEMYTID IFA-IgM&ISG 121 21 17.36
7 msnsalsamdensdanieis IHA 11 6 54.55
8 mImsaemsandetelanandundaeis GPA 3 2 66.67
9  mInsRlsavgwaladaneniauiuine 61 29 47.54
10 nsesiladelseansulnilalaeds IFA 312 40 12.82
11 msesadfladelsaiinsulnilalaeds IFA 312 5 1.60

33U 1,271 185 14.56
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ANSASIRINANLB IS H

A0V

10

11

12

13

14

15

16
17

318N1INAEDU

nsaTaikeudfvennshisalininluasin Auazuia B
paemAta Hi
n1snsImIasiugnssubsalivinlvgeie A wasvla B
AaemAtia RT-PCR
nsnsamansiugnssulisaliniaunsemeaila RT-PCR
nsaTILeauRUsfselsalsaEy (HSV-1)
A15ASIAMLBURUBRRBLISAlSASY (HSV-1, HSV-2) Aqe
wialla NT (HSV-2)

nsnsIAvueuRvefviin 1gG ralifalsagnta lasagadn (
VZV) senaiia ELISA
nsnsRMLeUAvevila IgM delialsagnla Tisagadn (
VZV) senaiia ELISA

n1sRsIakeufvefvfia 1gM delaisalsalsu (HSV) Aag
wAlA ELISA

nseTIaeudved wila IgM nelidaldninlugain A
paewmAtla ELISA

nsaTIanIkeuRuef silalgM aelisaldninlngwia B
paewmalia ELISA

NsATIANILEURUDR ¥l IgM selisaesAlumeainaina
ELISA
nsnsamansiugnssulisalsaiEy (HSV) smewmeila PCR
n1sasramlasaszuuniaiuniela (hialininlug,
Tafamsndungiduen, hiaeshluwaslisaensien) mewaia
cell culture
n1snvasiugnssuhialininlugsismaiia Realtime
RT-PCR

N1 hisassuumaiumelanguguisveauin/
Uandniau/ideain(severe pneumonia) fe3s PCR
n13R5I3nIa1sNugnssuveshisalsanmaauniela
Mz IURBNNANN F838 Real-time PCR
nInTIImansiugnssuveshsaldninunanaiug H7N9

NMIRTIAMILDUAUDAYNN IgM solisaiameamala ELISA

AU

A18819

62

13

235

32

32

10

27

64

100

25

12

135

370

295

384

192

NAUN
U (Re.)
14

20
19

17

21

63

67

Saway
22.58

38.46

62.50

59.38

80.00

62.96

9.38

21.00

2.96
33.33

17.03

22.71

0.26

4.69



)

=
e

c

18
19

20

21

22

23

24

25
26

27

28

29

30

31
32

33

34

35
36

318N1INAEDU

NMIRTIANILOUAUDAYTN 16G Ralisainnlumaila ELISA
mMIanImueuRusfnelisainmemata NT Tunsdlasdy
Isaldanosdniau (SSPE)

NMIRTIAMEINUSSaRR Mewalla sequence (UNUID
cell culture)

N13R52AM L URvBRAYln IgM Aelisaraluasiunie
wAlA ELISA

MMIRTMILOUAUDATTN 1gG Aeliaraesiunlumaila
ELISA

N1305AnaURVesYia IgM Aalifananuilginaile
ELISA

N1IATIIMILBUAUDAYTN IgG saliFansyusmieinaila
ELISA

nsnambianvatviilunumemaia IFA
nsnTamkeuivennelisafivataiimemelia RFFIT
(uuimy/aduayulasimsidemingaudu)
nsnamansiugnssulisanvativn saemalla Nested
RT-PCR
ﬂﬁimiaauaﬂL%auazﬁqﬂih%éla%ﬁiﬂﬁiaiﬂaiﬁIsolaﬁon
ey Real-time RT-PCR
nsuunaeiulsalualefiuontelilngis Real-time
RT-PCR

nsmsialaaoumelsdug 1as3s Isolationkagfigatide
1ne78 Micro-NT

nsnsialsrnbisangueumelslagds RT-PCR
n1sasaalsade winvinanhifaeueesls 71 1aglds
Isolation LLﬁ%ﬂ%ﬁ]ﬁL‘%@IﬂU%g Micro-NT

n1snsaalsaia  windinanhifangueutnelslagds
RT-PCR

nspsravsimdeddseile wh Uin Tne3d Micro-NT
13RSI MEDS Coxsackie B Tng3a Micro-NT
nsnsralsanunsntadalagds Isolation/Agatidelayis
PCR

UNA 2 WANISALIUSIY

U

A29819

15

6

32

30

16

42

15

1

208

(109/99)

35

1,356

34

37

113
33

368

260

153
32

NAUIN
31U (08.)
12
5

14
28
12
1
166
(106/60)
10

34

34

10
107
42

20
19

¥
ERLEGH

80.00

83.33

12.50

3.33

87.50

66.67

80.00

100.00
79.81

28.57

251

100.00

8.11

6.19
30.30

29.08

16.15

13.07
59.35
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)

)
e

c

37
38
39
40

41

42

43

44

45
46
47
48
49
50
51
52
53
54
55
56
57

318N13INAEDU

ASHTIINIULNEDS I5AnAaINSalAeAS Micro-NT
N139573l5A939158 519N Talsmnlne35 PAGE
n3n333lARasyIRnhidaliny/hisalulslagls PCR
ANSMSIANLOURAURD ISARUSNLEAU PaenALlA ELFA -
Anti HAV IgM

a = 1 U L% U v a
A15ATIINLBUR VAR ISAFUDNLEU MIgMATNA ELFA -
Anti HAV Total
ANSMSIANLOURLIURD ISARUSNLEAY PaenALlA ELFA -
HBsAg

a = 1 v L% U v a
A15ATIINLBURUDARB ISAFUDNLEU MIgMATNA ELFA -
Anti HBs

a = 1 U L% U v a
A15ATIINLBURUBARB STAFUDNLEU PIemATNA ELFA -
Anti HBc Total

a = U LY % I a
A3RTIIMLBURVBARBISARUSNLEUT fgmALlA ELISA
AP sasudniduLe mewmalla RT-PCR

dy o L% U = a
Msesaminhsasusnaud mewmaila PCR
MsRSIMIRSaRuUDNEUT AlemAla RT-PCR
NSHTILBURUBARDIBNTALMINIT ELISA
ASHTILBURUBARDLIBD SIS ELISA
nsnTIakeuAveRsewelFaTAUNWENTS ELISA
nsnsIanTnugnssulisamaiis RT-PCR
nsnsanTnugnssuhiTataunuen3s RT-PCR
N30 539a3WUgN 351 1I5AAeATE Real-time RT-PCR
nsnsidadensineletledneyans
ANASINATIEANILAUM ST UULT IR
a 6 1 L2 U a dy v

nsnsIIRTeiiet 1 Ulsasdefinielisadlum

374

nsUsEIluAMAINYARIIAINsANLYaLaYled (Test Kit Evaluation)

A0V

1

EEHLI SRIvEL]
YPNTIANTARATeLeYleT 4
59 4

U Nauan
A9819  Fuau (ne) Youay
36 18 50.00
16 4 25.00
252 102 40.48
3 1 33.33
3 1 33.33
9 5 55.56
9 1 11.11
9 4 44.44
1 0 0
15 1 6.67
1 0 0
1 0 0
1,292 796 61.61
364 46 12.64
35 4 11.43
183 99 54.10
9 0 0.00
2 1 50.00
51 0 0
380 138 31.32
28 0 0
7,478 2,005 26.81
NUNsUSZIAY Soway
4 100.00
q 100.00



UNA 2 WANISALIUSIY 17

N15M522UIYNISIEN

o o U NaUIN
A0V S18N1SNAFDU o . . 5
A28 AU (MY.) FPYAY
1 nsnsalenenSanldlneds Concentration method 12 12 100.00
2 MINTIR8aNTEIAuN1s8owd modified acid fast 1 0 0.00
3 MsesINnanse (Malaria)/Wanse (Filaria) lnenisdoud 6 6 100.00
Giemsa

4 N199MS39 Pneumocystis jiroveci pneumonia (PCP) 17 1 5.88

Tnen1sgaud TBO way Giemsa

5  n199929 antibody 89 Toxoplasma gondii 1835 15 3 20.00

Latex agglutination

6  N1IM9I9 1gG Ve Toxoplasma gondii 1neAs ELISA 8 3 37.50
7 19999 IgM w83 Toxoplasma gondii 1neAs ELISA 8 0 0.00
8  msnsranedanld mewalla Concentration technique 65 8 12.31
9 msasIa Cryptosporidium, Giardia andeghai Tngds 88 1 1.14
$Ju Concentration method wazdfoud modified acd fast
10 199993 Yandu wuiw 1aeis compression 14 1 7.14
(Trichinoscope) wag 35 digestion
394 234 25 14.96
nsnadaulsEAnSnwaaasaeindnny win Wvgl
o o U WY 5
a6 31EATNAFDU . . Sovaz
A9819  WINIFIU
1 psneaeulssansnmniadaiinsgindeSueindofiv 6 6 100.00
Manny
2 MIeEuUTEAVEA NSRS I Rve AR U TE 7 7 100.00
dnnila-Liuale
3 AINAdeUUTEANSAINNNINTIINAT IRV INAN A U 3 3 100.00
Uaanmardnnda-wiugiv
4 ATVAERUUTEANSAINNNNTINATIZNVDINAAS UL 4 2 50.00
thenusdansa-itua
5 MIMAARUUTEAVIBANVNTIIATIENURIHAR Uy 7 3 42.86

o

damda-wugiy

33U 27 21 77.78
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ASUSNISNATBUATUSNINAADY

19U SIUANINAGDU FIUIUEINTID
1 N15M 52931338 Botulinum toxin A38735 Mouse bioassay 7
2 nsnedeUNIsEAELR Nl B useRIM (Skin initation test) 65
3 NISNAFDUNISUANIHAINI (Skin sensitization test) 35
39U 107

ANSNAFIUUSLANSAIN WARAUNUDINU KAZNIIALUAINIINITUANE

o o U N .
a6 31ENNAFDU . Soway
A081e  WINTFIU

1 nsneaesudszanianingiiwlseian g13aiugs, 49 49 100.00

electric vaporizer mat/liquid

2 megeulssaninminglitedariulssian Oil formula 29 23 79.31
1ne35 Space spray, sianTzUwawia (aerosol) A1
ey (89/uuasiv)

3 msvadeudszansaaningiividauuasaaiuves 216 162 75.00
nAnSuIuln Aerosol uazwiin Water soluble formula

M85 contact poison test, residual test, semi field

o w

4 nsveaeuyszdnsainingifivnidauuasdueieds 63 60 95.24

contact poison test

a

5  asveasulssAnaaningiiiiunida/dudenisiasy 43 43 100.00

o

(%
[

299F19ULLAI AN TNINABIFITUYRA (Mdngni duds

(%
LYY

M550yt SUINISIRSYYRIUAULNAYI)

a a o a a o a

6 mi‘wmaauﬂizawﬁmwamquwwﬁwmqq stjumsquﬁ:a 18 18 100.00

7 mwedeuUssAnSnwingiiiuidauuas Ussinimvteiy 38 38 100.00

al58/9980 AMAALNAIAIU/LNAITY

8  NISNAABUANYNINUDILASTDIAANUATITLATNIIALUAY 7 6 85.71

dl' 1 ‘: o a 2
LASOINUUTLANIAD USENNFSWILVRT ez UTELNYBATOEUN

9  ANSVNAFBUNAMAUNNITALUAILUUNINIAAUIY 3 3 100.00
(Semi field)

v

10 NSNAEBUUIEANSNNEANNUNNTANA LU LS aU 73 52 71.23



12

13

14

15

16
17

18

19

318N1INAEDU

nsnaaeulsyansnmuendndaeilaganansiu/nansfiu
(Aaneaunw) vinyu/indeuans

n1sneaeuUsEansnnvesdndadilauuasiulug Peet
Grady Chamber

n1snaasulsyaninmvesmdndandesiugsnansiuly
VNIRNGeS
n1snaaeulssansnmvesndndugitdesiuganaanuly
NIBNGeT
nsnaaeulsEAnSamvenaniaeilaginaaiu/nansfu
(Renmauny) viisloszine

NSNAFBUUSEANTANVBINAN A UNTBINUANIALIN

N193LASIERAIAIINLTIVDIATDBN NS I URUATITE/

HAndueuUATISEIdngnUIgany

n1INAaeuUTEANSAMYDIMUATISE/NARTMILUATISY
mMangnuigeany

1%
o

N1SNAAOUANNAINUVBINAR AT UATITIIRgNUNE

)

A1YUUUINADITIINYR

EIPEY

Y a 174
A9 IAUSNISATULNAY

A0V

1

318N13

nsnTvaEviuduTiaulasniamvd Ay nsnsinnglnelddnwels

I [
AMeusnlunan

v

UNA 2 WANISALIUSIY 19

I7UIUY
A0819

6

92

40

696

NS AUINITHUALNBDNNTATIDNATIEVLAZITEUUIBUN8 Y

NNSIAUINITULALNENITATITIATIERUALITUNUILNUNIYUDN

LY

NI Y

Sovay
INIFIY
6 100.00
1 100.00
92 100.00
a0 100.00
1 100.00
1 100.00
6 75.00
2 66.67
3 60.00
606 87.07
ATUIUA2DL
14
920,360
7,603

927,977
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AN9A5NATICANINEINGT (@150 Tanzine 21a2)

. U - .
a1au S18N1SNAGDU . . Wuashe 3ovaz
29819
1 msasamansieldnsiveie 113 24 21.24
2 MIANRIATIERUSINMLeanageamsATa 27 19 70.37
GC/GC-Headspace
3 mIeneneiseiueultiosdfalrduidinalsanie 1 1 100.00
wAldA UV/VIS Spectrometry
4 MImTRTiUSInansfsemada AAS 9 8 88.89
5 NMIATITATIERUSU N DILAIAIEATIA AAS 7 7 100.00
6  nmInsianeivsinasentulaanzmumeila AAS 7 0 0
7 mwnsianeilsinammylulaaizagmaila ICP-MS 7 7 100.00
8  msenvATERlsunaundanimata AAS 46 a4 95.65
334 217 110 50.69
A15M5IANATIZHNITAY
19U FUAINAGDU FIUIUAWWYN  FI8NIINAGDU
1 NSATITIATIEANSTAT* 50 409

* Jusrensmedeuiihnaunuszanasiuiunisasiaiangilsinalangwinlulaanzuazsdunanisvegeuanuduigiunulsau
AeuBn

Nuatuayuiasl)UanIg
A0V S78N15 AUIUNTAUSAS

UATYUDINSTLALNTD

1 g msiaesead1sagUvinviaen 15,503
2 91Msaeaed 153U ina Y 4,760
3 emsdeadedsegUviinun 453

ULNSEULASD N YDA

1 wisuaIaufasnde (%u) 321,247
2 ﬁfmmazamL?{jaﬂquﬁawﬁﬁ’ami () 549
3 punarilvwhanede @) 6,369
il dhnsesuazindu Gns) 254



unil 2 wan1sRdiuay
UUINIS NeningInsnatenieiasuunanis
a1fu 38013 Fuauiliuznig
NUALGAUTNBIRAZTIVTINAIBNUGRRUNIIN 19N 15UNNE
1 dafununude @) 2,339
2 Tiusnsaneiugqdunsd (@nemiug) 2,441
MuATasiianans
1 THUSNsImsIeiansuLUaRL O uLe (Fnagng) 9,963
2 WusmsresUfitRnstalisdy sedu 3 (adh) 21
N15U3NIsNaesganssAuBianasau
YT $19NINAEIY UUHINT
1 msnsndugniveimemailaganssaudianaseurinauasdonsin 35
2 nesRdugiuingwnewmedaganssmididnaseusiaduade ki 13
394 48
N1SHEN wazdmneyanagaULAzHaNAMY kidIuTIvNIsHaTiRIUfURNSIENYY
a19U 578M135 YA
1 % Leptospirosis-IFA for IgM & IG (25 alas) ynag 4500 Um 59
2 %n Melioidosis- IFA for IgM & IgG (25 @lad) ynaz 4500 um 31
3 %n Melioidosis IHA, 100 nMsnaeau/ 51A1 2000 UIn/n 277
4 gendtedelsnansulnilasieds IFA (25 alas) gaay 4500 UM 97
5 yaasivilladelsninulnilasieTs IFA (25 dlas) gaaz 4500 um 75
6  smegumuauaundmsunsasiaeleiualiSadusnay 790
7 ganedevarsiwluvandn (TTX-IO) 300
8 YNAeaU Lepto Latex test 950

21
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%4 a wva 1'% a
ME]\‘IUQUGIﬂ’]iE]’NEN

2.3.1 1AS9N152UaZNMUN

YALATINITIFY 71U 7 YAlATINTG

an

9

1

U

=
7

Asens

o

BHUIUIREY NshseidlsARndesvlingnany

lnssmstesil 1 mawauiSanalieneidesvingnaiudae
DNA-based method

lnsanstiand 2 msfnwguiuuasliresdudonveaton
vilngnany

wrU9LAT Mawalulaglunsaivauginmelsaldidensen

Ingldansfsgaganmdaluiudnuuuiivay

lnssmstiasdl 1 Uszavsnmvesiuindifiansiagaesasaniiauas
dninziaunsvila FBlvadlunisdanisganve

lassmstiesdl 2 MswawasAgeYsaNeaIu Aedes albopictus
uazesa1etnu Ae. aegypti InelduunuuaIAUTENOUNLATIveY
ihafnndaiiduommanawasihminfivurein
wHuWAFy nsfnunadedinasionInisguuss
Tuftheindelisand

1Asansgesdl 1 MSHRLIIEnTId S uwen@e hsaLned

lasamstasdl 2 nsduniugnssuveshisameinuanngliiin
omssunstlugUaefnelisama
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Advances in Plant Biopesticides (Springer 2014, 19 chapters, 590 pages)

Role of plant biopesticides in managing vectors of communicable diseases
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Abstract

Some insects and arthropods frequently pose a serious risk to human health. They can cause
painful bites and transmit some pathogens causing serious diseases such as malaria, dengue
haemorrhagic fever, lymphatic filariasis, lyme disease and river blindness etc. Since the
protective vaccines have not yet been available for most of these vector-borne diseases, vector
controls are therefore the main strategies to prevent the diseases. Such plant-based products
have been used in the control of insects of public health importance for centuries. However, the
development and use of phytochemicals attracted considerable attention from researchers and
industrial concerns in the last quarter of a century. Examples of major plant-based products
used in pest control are pyrethrins, neem constituents, as well as many plant volatile essential
oils for repelling haematophagous insects affording personal protection of humans from biting
arthropods and noxious insects. The public has the perception that plant-based and other
natural products are environmentally friendly and safer to use for vector control or apply to
human skin as personal protectants than synthetic chemicals. Considerable advances have then
been made in formulating phytochemicals to increase their efficacy, providing protection and
acceptability in public health. In this chapter, we will dwell upon the research and development
efforts leading to the development and use of plant essential oils for personal protection from
anthropophilic insects and arthropods as well as the development and application of

phytochemicals for the control of adult and preimaginal stages of disease vectors.



28

31897uU5Ed1U 2558 | datudTeIneAansassaE

BMC Complement Altern Med 2014;14:403.

Immunomodulatory activity of Dioscorea membranacea Pierre rhizomes and of
its main active constituent Dioscorealide B.
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Abstract

Background: The rhizomes of Dioscorea membranacea Pierre, also called Hua-Khao-Yen by Thai name,
are used as ingredients in many Thai traditional medicines for the alternative or complementary
treatment of cancer and AIDs. Preliminary in vitro studies have indicated that D. membranacea extracts
exhibited high cytotoxic activity with several cancer cell lines, but the underlining mechanisms are far
from clear. The aims of this study were to investicate the effects of ethanolic and aqueous crude
extracts from D. membranacea Pierre, and pure compound from D. membranacea Pierre, Dioscorealide
B, on natural killer cells activity and on lymphocyte proliferation.

Methods: Immunomodulatory activity was investigated using PBMCs from healthy donors. NK cells
activity was performed by the chromium release assay using PBMCs as effector cells, and K562 cells
line labelled with chromium as target cells. Lymphocyte proliferation was determined by *H-thymidine
uptake. The degree of activation was expressed as the stimulation index.

Results: The crude ethanolic extracts of D. membranacea Pierre significantly stimulated NK cells
activity against K562 cells line at lower concentrations of 10 and 100 ng/ml, but not at higher
concentrations. The ethanolic extracts showed no observable effect on lymphocyte proliferation.
The crude water extracts significantly increased NK cell activity at concentrations of 10 ng/ml, 100 ng/ml,
1 pg/ml, 10 pg/ml and 100 pg/ml, and also activated lymphocyte proliferation at concentration of
1 ng/ml, 10 ng/ml, 100 ng/ml, 1 pg/ml, 5 ng/ml, 10 pg/ml and 100 pg/ml. However, Dioscorealide B had
no significant effect at lower concentrations (0-1 ug/ml and 0-0.1 pg/ml, respectively) on NK cell
activity and lymphocyte proliferation. In fact higher concentrations (>10 pg/ml and >0.5 ug/ml)
of Dioscorealide B cause a significant decrease in NK cell activity and lymphocyte proliferation.
Conclusions: D. membranacea Pierre stimulated NK cells activity and lymphocyte proliferation, but
Dioscorealide B either had no effect, and at higher concentrations decreased NK cell activity and
lymphocyte proliferation. Our results suggest that both extracts of D. membranacea Pierre significantly
increases immune function, but the underlining mechanism is not clearly understood.

Keywords: Hua-Khao-Yen, Dioscorea membranacea Pierre, Immunomodulatory activity, Dioscorealide B



UNA 2 WANISALIUSIY 29

Bull Dept Med Sci 2015;57:186-196

Biology of Dengue Vectors and Serotypes of Dengue Virus in infectious Cycle in
Thailand
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Abstract

Biological studies on dengue vectors, Aedes aegypti and Ae. albopictus and prevalence Abstract
of dengue viruses found in both species were carried out in 25 provinces of Thailand. Both
vectors were usually found in all provinces; however, Ae. aegypti and Ae. albopictus could be
found up to 1,509 and 1,928 meters above sea level, respectively. It was found that the biting
rhythm of dengue vectors was different from previous studies. Both species frequently fed on
humans during daytime from dawn to dusk, but they sometimes also seek for blood meal at
night. Biting rates of Ae. aegypti were high in summer while those of Ae. albopictus were in
winter. The semi-nested RT-PCR technique was used to detect dengue virus in both species to
demonstrate prevalence of the virus in mosquito vectors. It was found that 4 serotypes of
dengue viruses were detected in both vector collected from 25 provinces. The prevalence of
each serotype of dengue viruses found in each vector varied from province to province, while
the infection rates in Ae. aegypti were higher than those of Ae. albopictus. Occurrence of dengue
viruses found in larvae and adult male mosquitoes reveals the role of transovarial transmission
of dengue viruses in field populations of the vectors and elucidates circulation of dengue viruses
in vectors in endemic areas. Double infections of two serotypes of dengue viruses were also
detected in individual Ae. aegypti and Ae. albopictus. The incidence of multi-serotypes of
dengue viruses found in field populations of both vectors in the same areas is suspected to
initiate epidemic of dengue fever. Therefore, it needs to get rid of larval breeding places and

personal protection from mosquito bites.
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Relationships between dengue virus infection in mosquito vector, (Aedes aegypti),
dengue cases and weather conditions in Samut Sakhon Province, Thailand
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Abstract

Background: Dengue is commonly found in the tropical and subtropical regions. The disease is
still affecting the population of the world especially in Southeast Asia. The current increase in
both morbidity and mortality rates was associated with the potentiality of the viral transmission.
Surveillance focusing on the virus infection in principal dengue vector, weather conditions and
number of dengue cases should be evaluated to develop an effective control approach,
therefore reduce the emergence of dengue disease within the endemic and/or new areas.
Objectives: To characterize the transmission pattern of dengue virus in the mosquito vector
(Aedes aegypti) according to the seasons and to determine the relationship between dengue
virus infections in the mosquito, monthly dengue case reports and weather conditions in a
highly endemic area of Thailand.

Research design: Descriptive study.

Setting: Ban Phaeo District, Samut Sakhon Province, Thailand

Methods: Ae. aegypti mosquitoes were collected from the study site during the rainy season of
2012, winter, dry and rainy seasons of 2013. Dengue infection in the mosquitoes was determined
by nested reverse-transcription polymerase chain reaction. The seasonal prevalence pattern of
dengue in the mosquitoes was compared to the dengue cases, and also with to local-weather
condition within the same periods.

Results: Four dengue serotypes were detected in the individual mosquito samples. The highest
rate of infection was shown in the rainy season of 2012 (August - November). The infection rate
in mosquitoes declined in the winter and dry season of 2013. However, the infection rate in the

mosquitoes was increasing in the rainy season of 2013. The trend of the dengue cycle in
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mosquito vector likely associated with that from the cycle of dengue cases or the morbidity rate
in the study area. Interestingly, those were also associated with the changes of local weather
conditions, i.e. temperature and relative humidity.

Conclusions: The result showed significant association between the pattern of dengue case,
morbidity and the dengue infection in the mosquito vectors. Incidence trends of the disease
were also accompanied with the consecutive data of both humidity and temperature. Therefore,
the data could improve the surveillance and contribute to better prediction of the magnitude

for the dengue outbreak.
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Prevalence of zoonotic Bartonella species among rodentsand shrews in Thailand
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Abstract

We investigated the prevalence of Bartonella species in 10 rodent and one shrew species in
Thailand. From February 2008 to May 2010, a total of 375 small animals were captured in 9
provinces in Thailand. Bartonella strains were isolated from 57 rodents (54 from Rattus species
and 3 from Bandicota indica) and one shrew (Suncus murinus) in 7 of the 9 provinces, and
identified to the species level. Sequence analysis of the citrate synthase and RNA poly-merase
B subunit genes identified the 58 isolates from each Bartonella-positive animal as B. tribocorum
in 27 (46.6%) animals, B. rattimassiliensis in 17 (29.3%) animals, B. elizabethae in 10 (17.2%)
animals and B. queenslandensis in 4 (6.9%) animals. R. norvegicus, R. rattus, and Suncus murinus
carried B. elizabethae, which causes endocarditis in humans. The prevalence of Bartonella
bacteremic animals by province was 42.9% of the animals collected in Phang Nea, 26.8% in
Chiang Rai, 20.4% in Sa Kaeo, 16.7% in Nakhon Si Thammarat, 12.0% in Surat Thani, 9.1% in Mae
Hong Son and Loei Provinces. These results indicate that Bartonella organisms are widely
distributed in small mam-mals in Thailand and some animal species may serve as important
reservoirs of zoonotic Bartonella species in the country.

Keywords: Bartonella species, Rodent, Shrew, Thailand, Zoonosis
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Summary

Introduction: Trikatu is composed of dried fruits of Piper nigrum L and Piper retrofractum Vahl,
and dried rhizomes of Zingiber officinale R. Although this preparation has been used to relieve
pruritis, pain, and inflammation for a long time, there is no clinical evidence to confirm its
efficacy and safety. Therefore, we performed a double-blind, within person-randomized
controlled study of 30 healthy volunteers to determine efficacy and safety of topical Trikatu on
mosquito bite reactions.

Methods: All subjects were bitten by Aedes aegypti laboratory mosquitoes on their forearms
and they were randomly assigned arms to apply either Trikatu or reference product on the
mosquito bite papule. The main outcome was the difference of papule size reduction at 30 min,
measured by a caliper, between the Trikatu and reference arms. Pruritis, redness, pain, and
patient satisfaction were assessed at 15, 30, 60, 180, and 360 min as secondary outcomes.
Results: There were no significant differences between treatment and reference arms on any
outcome at any time of measurement.

Conclusion: Trikatu did not show additional effects for relieving mosquito bite reaction as
compared with the reference product containing camphor, menthol, and eucalyptus. For further
study, it is very important to consider a proper selection of subjects, comparator product,

and concentration of extract when Trikatu preparation is investigated.



34

31897uU521U 2558 | datuiTeIneAansasIsaE

EnvironmentAsia 7(2) 2014:pp.1-6.
Bioaccumulation of DDT residues in human serum: an historical use of DDT
indoor residual spraying in malaria endemic regions of Thailand
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Abstract

In Thailand, DDT indoor residual spraying (IRS) was used to interrupt malaria transmission until
it was phased out between 1995 and 1999. However, contamination byDDT and its primary
metabolite,p,p -DDE remains a serious environmental and human health concern.
We investigated serum concentrationsofp,p -DDE and p,p -DDT in Southern Thai residents living
in malaria-endemic areas where IRS with DDT was applied. Levels of p,p -DDE and p,p -DDT were
measured in plasma serumof346 participants (205 females, 141 males) from Southern provinces
of Thailand and from Bangkok. Serum concentrations of measured compounds were significantly
higher in Southern Thai residents than general population (in Bangkok) (P < 0.001). The highest
geometric mean value of p,p -DDE was 6,531 (95% Cl=4,083-8,979) and 5,053 (95% Cl=2,909-
7,197) ng/g lipids in female and male subjects, respectively. Even though, DDT ultimately is
banned for all uses, the concentration of the daughter compound p,p -DDE was much higher in
Southern subjects than in the general population. A high ratio of p,p -DDE/p,p -DDT indicates

that the exposure is due to past rather than recent use of DDT.
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Simulations to compare efficacies of tetravalent dengue vaccines and mosquito
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Summary

Infection with dengue, the most prevalent mosquito-borne virus, manifests as dengue fever (DF)
or the more fatal dengue haemorrhagic fever (DHF). DHF occurs mainly when an individual who
has acquired antibodies to one serotype is inoculated with another serotype. It was reported
that mosquito control may have increased the incidence of DF and DHF due to age-dependency
in manifesting these illnesses or an immunological mechanism. Tetravalent dengue vaccine is
currently being tested in clinical trials. However, seroconversions to all four serotypes were
achieved only after three doses. Therefore, vaccines may predispose vaccinees to the risk of
developing DHF in future infections. This study employed an individual-based computer
simulation, to emulate mosquito control and vaccination, incorporating seroconversion rates
reported from actual clinical trials. It was found that mosquito control alone would have
increased incidence of DF and DHF in areas of high mosquito density. A vaccination programme
with very high coverage, even with a vaccine of suboptimal seroconversion rates, attenuated
possible surges in the incidence of DF and DHF which would have been caused by insufficient
reduction in mosquito abundance. DHF cases attributable to vaccine-derived enhancement were
fewer than DHF cases prevented by a vaccine with considerably high (although not perfect)
seroconversion rates. These predictions may justify vaccination programmes, at least in areas of
hish mosquito abundance. In such areas, mosquito control programmes should be conducted

only after the vaccination programme with a high coverage has been initiated.
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Abstract

Group A Streptococcus (GAS) are globally distributed bacterial pathogens. We examined the
emm genotypes, which are important indicators of virulence, of 349 clinical GAS isolates
collected using two surveillance systems, i.e. Invasive Bacterial Infection Surveillance (IBIS) from
2010 to 2011 (234 isolates) and routine surveillance of clinically isolated bacteria from various
hospitals during 1996-2011 (115 isolates) in Thailand. The major emm genotypes in IBIS samples
were emmd4d (12-:0%), emm104 (6:8%), emm22 (5:6%), and emm81 (5:6%), whereas only one
isolate (0-4%) had the emm1 genotype, which is significantly more common in invasive cases in
the Western world. In samples collected during routine surveillance, emm 238 (10-4%), emmd44d
(8:7%), and emm165 (7-0%) were dominant. The major superantigen gene profiles were similar
between the groups, and 30-1% of isolates did not possess the phage-encoded superantigens
(speA, speC, speH, spel, spekK, spel, speM, ssa). Although most isolates exhibited limited gene
profiles, emmd44 isolates had highly variable gene profiles (15 patterns). We conclude that emm
44 is the predominant GAS genotype in Thailand, and isolates varied in superantigen gene

profiles.
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Recognition of seven species in the Cryptococcus gattii/Cryptococcus neoformans
species complex.
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Abstract

Phylogenetic analysis of 11 genetic loci and results from many genotyping studies revealed
significant genetic diversity with the pathogenic Cryptococcus gattii/Cryptococcus neoformans
species complex. Genealogical concordance, coalescence-based, and species tree approaches
supported the presence of distinct and concordant lineages within the complex. Consequently,
we propose to recognize the current C. neoformans var. grubii and C. neoformans var. neoformans
as separate species, and five species within C. gattii. The type strain of C. neoformans CBS132
represents a serotype AD hybrid and is replaced. The newly delimited species differ in aspects of
pathogenicity, prevalence for patient groups, as well as biochemical and physiological aspects,
such as susceptibility to antifungals. MALDI-TOF mass spectrometry readily distinguishes the newly
recognized species.

Keywords: Cryptic species; Cryptococcus gattii; Cryptococcus neoformans; Pathogen; Taxonomy; Yeast
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Serum concentrations of organochlorine pesticides p,p'-DDE in adult Thai
residents with background levels of exposure.
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Abstract

In Thailand, DDT was banned for agriculture use in 1983 and for malaria vector control in 1999.
However, contamination by DDT and its primary metabolite, p,p'-DDE remains serious
environmental and human health concerns. The main focus of this study were i) to investigate
serum concentrations of p,p'-DDE and p,p-DDT as exposure biomarkers for potential adverse
health effect in adult Thai residents and ii) to compare the associations of BMI, thyroid
hormones, cholesterol, triglycerides and fasting blood sugar levels in human serum with the
concentrations of these pesticides. In a total of 1,137 participants were measured blood serum
for analyses of p,p'-DDE and p,p'-DDT. The geometric mean concentration (95% confidence
interval) for serum total p,p-DDE concentration was 1,539 (1,242-1,837) ng/g lipid and 1,547
(1,293-1,806) ng/g lipid in adult males and females, respectively. Furthermore, the total amount
of serum p,p'-DDE concentration significantly correlated with plasma glucose levels. Neither
p,p'-DDE nor p,p'-DDT was significantly associated with serum thyroid hormones levels.
Additionally, the high p,p'-DDE/DDT ratio indicates that the exposure is due past rather than

recent use of DDT.
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Tuberculin skin test and QuantiFERON®-TB Gold In-tube Test for diagnosing
latent tuberculosis infection among Thai healthcare workers.
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Abstract

A cross-sectional study was conducted on the performance of tuberculin skin test (TST) and
QuantiFERON®-TB Gold In-tube test (QFT-IT) for detecting latent tuberculosis infection among
Thai healthcare workers (HCWs). Each HCW underwent simultaneous TST and QFT-IT during the
annual health screening. Among 260 HCWs enrolled, the median age was 30 (range 19-60 years),
92% were female, 64% were nurses and nurse assistants, 78% were BCG-vaccinated, and 37%
had previous TST. Correlation between TST reaction size and level of interferon-y (IFN-Y) was
weak (r = 0.29; P<0.001). Thirty-eight percent and 20% of HCWs had reactive TST and positive
QFT-IT, respectively. Using QFT-IT positivity as standard for latent tuberculosis diagnosis, the
cut-off for TST reactivity with the best performance was > 13 mm with sensitivity, specificity,
false positivity and false negativity of 71%, 70%, 30% and 29%, respectively (area under the
curve 0.73; P<0.001). Independent factor associated with false reactive TST was previous TST
(adjusted odds ratio 1.83; P=0.04). Our findings suggest that QFT-IT may be a preferred test

among HCWs with previous TST. In settings where QFT-IT is not available, appropriate cut-offs for

TST reactivity should be evaluated for use among HCWs.
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Pesticides used in Thailand and toxic effects to human health
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Abstract

Pesticide intoxication is one of the major public health problems in Thailand and it is caused by
intensive use and exposure to pesticides. There was an increasing trend of pesticides imported
from about 110,000 tons (14,000 million Baht) in 2007 to approximately 172,000 tons (24,000
million Baht) in 2013. Herbicides were the major pesticides with the highest proportion of import
(62 - 79%) followed by insecticides (12 - 23%) and fungicides (5 - 11%). There were about 49,000
to 61,000 reported cases of pesticide intoxication each year with morbidity rate between 76.4
and 96.6 per 100,000 populations. The reported cases of the toxic effects of substances during
2007 - 2013 were found predominantly in the Central region of Thailand (31 - 36%), followed by
the Northeastern region (27 - 31%), while the annual proportion of the North (18 - 20%) were
almost equal to those of the South (18 - 19%). The numbers of cases were usually increased
during the growing season of many crops in rainy season (May - August) each year, and it was
found mainly in farmers and farm workers. The highest risk was found in patients aged between
45 and 54 years, followed by the groups of 55 - 64 years and 35 - 44 years, while the poison risk
in men was greater than women. Most of the pesticides identified from patients were
organophosphates, carbamates and herbicides, whereas approximately 85 - 90% of total cases
could not be identified the causing pesticides. In conclusion, a large amount of pesticides have
been annually imported into Thailand and the intensive use of pesticides certainly has
consequences for human health and environments even though identifying the true extent of
these is quite difficult. To reduce the intensive use of pesticides, it is an urgent need to promote
the organic farming practices and search for the effective biopesticides or biological agents to

control agricultural pests in order to replace the chemical pesticides.
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Three new basidiomycetous yeasts, Pseudozyma alboarmeniaca sp. nov.,
Pseudozyma crassa sp. nov. and Pseudozyma siamensis sp. nov. isolated from
Thai patients.
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Abstract

We previously reported the first isolation of Pseudozyma species from the blood of Thai patients.
In this study, three additional new Pseudozyma species were isolated from clinical specimens
from Thai patients. The Pseudozyma species showed relatively low sensitivity to azole antifungal
agents. The names proposed for these isolates are Pseudozyma alboarmeniaca (DMST 17135' =
JCM 124547 = CBS 9961', Pseudozyma crassa (DMST 17136 = JCM 12455" = CBS 9959" and
Pseudozyma siamensis (DMST 17137'=JCM 12456" CBS 9960, where DMST is Department of
Medical Sciences Culture Collection, JCM is Japan Collection of Microorganisms and CBS is

Centraalbureau voor Schimmelcultures.
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Abstract

We studied the evolutionary history of the Parmeliaceae (Lecanoromycetes, Ascomycota), one
of the largest families of lichen-forming fungi with complex and variable morphologies, also
including several lichenicolous fungi. We assembled a six-locus data set including nuclear,
mitochondrial and low-copy protein-coding genes from 293 operational taxonomic units (OTUs).
The lichenicolous lifestyle originated independently three times in lichenized ancestors within
Parmeliaceae, and a new generic name is introduced for one of these fungi. In all cases, the
independent origins occurred c. 24 million yr ago. Further, we show that the Paleocene, Eocene
and Oligocene were key periods when diversification of major lineages within Parmeliaceae
occurred, with subsequent radiations occurring primarily during the Oligocene and Miocene. Our
phylogenetic hypothesis supports the independent origin of lichenicolous fungi associated with
climatic shifts at the Oligocene-Miocene boundary. Moreover, diversification bursts at different
times may be crucial factors driving the diversification of Parmeliaceae. Additionally, our study
provides novel insight into evolutionary relationships in this large and diverse family of
lichen-forming ascomycetes.

Keywords: Raesaenenia ; Ascomycota; Parmeliaceae; ancestral character reconstruction;

lichenicolous fungi; mutualism; phylogeny
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Abstract

Graphis scripta, or script lichen, is a well-known species of crustose lichenized fungi, widely
distributed in the temperate region of the Northern Hemisphere. It is now considered to be a
species complex, but because of the lack of secondary chemistry and paucity of measurable
morphological characters, species delimitation within the complex has been challenging and is
thus far based on apothecium and ascospore morphology. In this study, we employed
molecular as well as morphological data to assess phylogenetic structure and delimitation of
lineages within the G. scripta complex. We generated sequences for four genetic markers (mtSSU,
nulLSU, RPB2, and EF-1) and performed phylogenetic analyses. The resulting trees were used to
determine the number of distinct lineages by applying a general mixed Yule-coalescent (GMYC)
model and species tree estimation through maximum likelihood (STEM). Our analyses suggest
between six and seven putative species within the G. scripta complex. However, these did not
correspond to the taxa that were recently distinguished based on apothecium morphology and
could not be circumscribed with the morphological characters that were traditionally used in
the classification of the complex. Any formal taxonomic treatment will require additional
sampling and evaluation of additional traits that potentially can characterize these clades.
Keywords: Crustose lichens General mixed Yule-coalescent method Species delimitation Species

trees Taxonomy
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Molecular survey of the head louse Pediculus humanus capitis in Thailand and
its potential role for transmitting Acinetobacter spp.
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Abstract

BACKGROUND: Head louse infestation, which is caused by Pediculus humanus capitis, occurs
throughout the world. With the advent of molecular techniques, head lice have been classified
into three clades. Recent reports have demonstrated that pathogenic organisms could be found
in head lice. Head lice and their pathogenic bacteria in Thailand have never been investigated.
In this study, we determined the genetic diversity of head lice collected from various areas of
Thailand and demonstrated the presence of Acinetobacter spp. in head lice.

METHODS: Total DNA was extracted from 275 head louse samples that were collected from
several geographic regions of Thailand. PCR was used to amplify the head louse COI gene and for
detection of Bartonella spp. and Acinetobacter spp. The amplified PCR amplicons were cloned
and sequenced. The DNA sequences were analyzed via the neighbor-joining method using
Kimura's 2-parameter model.

RESULTS: The phylogenetic tree based on the COIl gene revealed that head lice in Thailand are
clearly classified into two clades (A and C). Bartonella spp. was not detected in all the samples,
whereas Acinetobacter spp. was detected in 10 samples (3.62%), which consisted of A. baumannii
(1.45%), A. radioresistens (1.45%), and A. schindleri (0.72%). The relationship of Acinetobacter spp.
and the head lice clades showed that Acinetobacter spp. was found in clade A and C.

CONCLUSIONS: Head lice in Thailand are classified into clade A and B based on the COI gene
sequences. Pathogenic Acinetobacter spp. was detected in both clades. The data obtained from
the study might assist in the development of effective strategies for head lice control in the
future. Detection of pathogenic bacteria in head lice could raise awareness of head lice as a

source of nosocomial bacterial infections.
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Abstract

BACKGROUND: Bed bugs [both Cimex hemipterus (F.) and Cimex lectularius L.] are highly
resistant to pyrethroids worldwide. An important resistance mechanism known as 'knockdown
resistance' (kdr) is caused by genetic point mutations on the voltage-gated sodium channel
(VGSC) gene. Previous studies have identified two point mutations (V419L and L925I) on the
VGSC gene in C. lectularius that are responsible for kdr-type resistance. However, the kdr
mutations in C. hemipterus have not been investigated.

RESULTS: Four novel mutations, L899V (leucine to valine), M918| (methionine to isoleucine),
D953G (aspartic acid to glycine) and L1014F (leucine to phenylalanine), were identified in the
domain Il region of the C. hemipterus VGSC gene. This region has been widely investigated for
the study of kdr-type resistance to pyrethroids in other insect pests. The V419L and L925| kdr
mutations as previously identified in C. lectularius were not detected in C. hemipterus.
CONCLUSION: M918I and L1014F are considered to be probable kdr mutations and may play
essential roles in kdr-type resistance to pyrethroids in C. hemipterus. Further studies are under
way in the authors' laboratory to determine the non-kdr-type resistance mechanisms in

C. hemipterus.
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Abstract

Recent studies of the global diversity of the lichenized fungal family Graphidaceae suggest that
there are a large number of species remaining to be discovered. No less than 640 species have
been described since 2002, including 175 new species introduced in a collaborative global effort
in a single issue in this journal. These findings suggest that the largest family of tropical crustose
lichens may have an even higher number of species than Parmeliaceae. To estimate whether
the discovery of 175 new species is a significant step forward in cataloguing extant diversity in
this family, we employed a parametric method to predict global species richness of Graphidaceae
using a GIS-based ¢rid map approach. The model employs linear regression between observed
species richness and sample score and vegetation composition per grid to predict individual grid
species richness, and interpolation of species grid distributions to predict global species richness.
We also applied a non-parametric species-area curve approach and non-parametric species
richness estimators (Chao, Jackknife, Bootstrap) to compare the results from the different
methods. Our approach resulted in a prediction of 4,330 species of Graphidaceae, including
approximately 3,500 (sub-)tropical species in the core subfamilies Fissurinoideae, Graphidoideae,
Redonographoideae, plus 125 species restricted to extratropical regions (outside the zone
between 30° northern and 30° southern latitude) and 700 species in subfamily Gomphilloideae.
Currently, nearly 2,500 species are known in the family, including species not yet formally
described. Thus, our model suggests that even after describing 175 species in this issue and with
another approximately 140 awaiting publication, the number of species still to be discovered
and described is more than 1,800 and much work remains to be done to close this substantial
gap. Based on our approach, we predict that most of this undiscovered diversity is to be found
in Mexico, the northern Andean region, the eastern Amazon and central and southern Brazil,
tropical West Africa, continental Southeast Asia, Indonesia, and Papua New Guinea.

Keywords: Gomphillaceae, Graphis, Ocellularia, Thelotremataceae



UNA 2 WANISALIUIY a7

Phytotaxa 2014;189:39-51.
New higher taxa in the lichen family Graphidaceae (lichenized Ascomycota:
Ostropales) based on a three-gene skeleton phylogeny.

Lumbsch, H.T., Ekaphan, K., Parnmen, S.!, Plata, E.R., Aptroot, A., Caceres, M., Ertz, D.,
Feuersteun, S.C., Mercado-Diaz, J.A., Staiger, B., Broeck, D.V.D. & Llcking, R

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

Abstract

We provide an updated skeleton phylogeny of the lichenized family Graphidaceae (excluding
subfamily Gomphilloideae), based on three loci (mtSSU, nuLSU, RPB2), to elucidate the position
of four new genera, Aggregatoryema, Borinquenotrema, Corticorygma, and Paratopeliopsis,
as well as the placement of the enigmatic species Diorygma erythrellum, Fissurina monilifera,
and Redingeria desseiniana. Based on the resulting topology, in addition to three tribes
described previously, we recognize four further tribes in the subfamily Graphidoideae:
Acanthothecieae Lumbsch, Kraichak & Licking, Diploschisteae (Zahlbr.) Lumbsch, Kraichak &
Lucking, Leptotremateae Lumbsch, Kraichak & Lucking, and Wirthiotremateae Lumbsch,
Kraichak & Lucking. The phylogenetic position of Aggregatoryema and Borinquenotrema was not
resolved with support, whereas Corticorygma forms part of Acanthothecieae, supported sister to
Acanthothecis, and Paratopeliopsis belongs in Thelotremateae, unsupported sister to
Leucodecton. Diorygma erythrellum is confirmed as a member of the Diorygma-Thalloloma
clade, while Fissurina monilifera, inspite of its myriotremoid ascomata, belongs in Fissurina s.str.
Redingeria dessiniana, although resembling the genus Phaeographopsis, is supported sister to
R. glaucoglyphica. Topeliopsis darlingtonii forms the sister group to Gintarasia megalophthalma.
Consequently, T. darlingtonii and the closely related T. elixii are recombined in Gintarasia as
Gintarasia darlingtonii (Frisch & Kalb) Lumbsch, Kraichak & Lucking, and G. elixii (Frisch & Kalb)
Lumbsch, Kraichak & Lucking.

Keywords: Brazil, classification, Diploschistaceae, Puerto Rico, Xalocoa
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Phytotaxa 2014,;189:52-81.
Revisiting the phylogeny of Ocellularieae, the second largest tribe within
Graphidaceae (lichenized Ascomycota: Ostropales)

Ekaphan, K., Parnmen, S.!, Llcking, R., Plata, E.R., Aptroot, A., Caceres, M., Ertz, D., Mangold,
A., Mercado-Diaz, J.A., Papong, K.B., Broeck, D.V.D., Weerakoon, G. & Lumbsch, H.T.

' National Institute of Health, Department of Medical Sciences, Nonthaburi 11000, Thailand

Abstract

We present an updated 3-locus molecular phylogeny of tribe Ocellularieae, the second largest
tribe within subfamily Graphidoideae in the Graphidaceae. Adding 165 newly generated
sequences from the mitochondrial small subunit rDNA (mtSSU), the nuclear large subunit rDNA
(nuLSU), and the second largest subunit of the DNA-directed RNA polymerase Il (RPB2),
we currently distinguish 218 species among the sequenced material, including the outgroup.
This corresponds to almost half the species at this point recognized within this tribe. The newly
generated sequences include 23 newly described species and one newly described genus
published elsewhere in this volume. For the first time, Sarcographina cyclospora Mull. Arg.,
in spite of its distinctly lirellate ascomata, is shown to belong in tribe Ocellularieae, as strongly
supported sister to Ocellularia inturgescens (Mall. Arg.) Mangold. The following six new
combinations are proposed: Melanotrema lynceodes (Nyl.) Rivas Plata, Lucking & Lumbsch,
Ocellularia curranii(Vain.) Kraichak, Licking & Lumbsch, O. khasiana (Patw. & Nagarkar) Kraichak,
Lucking & Lumbsch, O. cinerea (Mall. Arg.) Kraichak, Lucking & Lumbsch, O. erodens (R. C. Harris)
Kraichak, Lucking & Lumbsch, and O. laeviuscula (Nyl) Kraichak, Lucking & Lumbsch. Further,
the new name Ocellularia hernandeziana Kraichak, Lucking & Lumbsch is introduced for
Myriotrema ecorticatum. The nomenclatural status of the name Ocellularia microstoma is
clarified.

Keywords: Ampliotrema, Glaucotrema, phylogenetic resolution, Redingeria, Reimnitzia,

Rhabdodiscus, Sarcographina, Stegobolus, supermatrix
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Phytotaxa 2014;189:87-136.

Remarkable diversity of the lichen family Graphidaceae in the Amazon rain
forest of Rondoénia, Brazil

Caceres, M., Aptroot, A., Parnmen, S & Llcking, R.

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

Abstract

In a continuation of our investigation of lichenized fungi in Rondénia and adjacent areas, we
present a preliminary treatment of the graphidoid and thelotremoid core Graphidaceae
(subfamilies Fissurinoideae and Graphidoideae). A total of 122 identified species are reported
here, almost all of which are new reports to Rondoénia, and 37 of which are new to science. This
includes three new, monospecific genera, viz. Aggregatoryema triseptatum M. Caceres, Aptroot &
Lucking, a new, phylogenetically distinct genus and species similar to Diorygma but with
corticate thallus, aggregated and branched lirellae, very small, 3-septate ascospores and
unknown secondary substances;Byssotrema mirabile M. Caceres, Aptroot & Lucking, a new genus
and species similar to Glaucotrema but with partially carbonized excipulum with pilose inner
margin and cinchonarum unknown chemistry; and Corticorygma stellatum M. Caceres,
Feuerstein, Aptroot & Lucking, a new, phylogenetically distinct genus and species similar
toDiorygma but with non-amyloid ascospores and corticate thallus. The following further species
are described as new to science: Cruentotrema amazonum M. Caceres, Aptroot & Lucking,
differing from Cruentotrema kurandense in the 3-septate ascospores; Fissurina amazonica M. Ca
ceres, Aptroot & Lucking, differing from F. dumastii in the small, closed, much branched and
dense lirellae and the apically smooth paraphyses; F. amyloidea M. Caceres, Aptroot & Lucking,
differing from F. subnitidula in the weakly carbonized lirellae and thick-walled, strongly amyloid
ascospores; F. chrysocarpa M. Caceres, Aptroot & Lucking, differing from F. chrysocarpoides in
the short lirellae with distinct labia; F. duplicans M. Caceres, Aptroot & Lucking, differing from
F. pseudostromatica in the endoperidermal thallus and double margin of the lirellae;
F. macrospora M. Caceres, Aptroot & Lucking, differing from F. undulata in the much larger
ascospores; F. subfurfuracea M. Caceres, Aptroot & Lucking, differing from F. furfuracea in the
thin margin of the lirellae (distinctly fissurinoid rather than hemithecioid); Glaucotrema
stegoboloides M. Caceres, Aptroot & Lucking, differing from G. glaucophaenum in the papillose
thallus and complex columella; Graphis amazonica M. Caceres, Aptroot & Llcking, differing

from G. pitmanii in the inspersed hymenium and larger ascospores; G. pustulosa M. Caceres,
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Aptroot & Lucking, differing from G. hyphosa in the pustulate thallus and larger ascospores;
G. rondoniana M. Caceres, Aptroot & Licking, differing from G. pinicola in the pruinose labia and
smaller ascospores; Gyrotrema flavum M. Caceres, Aptroot & Licking, differing from G. sinuosum
in the yellow apothecial disc;Myriotrema foliaceum M. Caceres, Aptroot & Lucking, differing from
M. rugiferum in the gall-forming thallus;, M. inspersum M. Caceres, Aptroot & LUcking, differing
from M. foliicola in the hyaline, smaller ascospores; M. subclandestinum M. Caceres, Aptroot &
Lucking, differing from Myriotrema clandestinum in the larger ascospores with more numerous
septa; Ocellularia brasiliensis M. Caceres, Aptroot & Lucking, differing from O. africana in the
carbonized excipulum and columella and cinchonarum unknown chemistry; O. diminuta
M. Caceres, Aptroot & Lucking, differing from O. papillata in the smaller ascomata lacking a
columella; O. flavostroma M. Caceres, Aptroot & Licking, differing from O. fecunda in the
ecolumellate ascomata; O. halei M. Caceres, Aptroot & Lucking, differing from O. protoinspersa
in the grey thallus, narrow columella, and shorter ascospores; O. immersocarpa M. Caceres,
Aptroot & Lucking, differing from O. terebrata in the immersed ascomata lacking carbonization;
O. lacerata M. Caceres, Aptroot & Lucking, differing from O. margaritacea in the irregularly
chroodiscoid, weakly carbonized ascomata and the white medulla; O. myriotrema M. Caceres,
Aptroot & Lucking, differing from M. inspersum in the papillose thallus and erumpent, grouped
ascomata; O. ornata M. Caceres, Aptroot & Lucking, differing from O. perforata in the ridged
thallus and the gall-forming ascomata with carbonized excipulum and columella;
O. pseudochapsa M. Caceres, Aptroot & Lucking, differing from O. referta in the larger
ascospores and cinchonarum unknown as accessory substance; O. pseudostromatica M. Caceres
, Aptroot & Lucking, differing from Ocellularia barroensis in the grouped, pseudostromatic
ascomata and unknown secondary compound; O. rondoniana M. Caceres, Aptroot & Licking,
differing from O. terebrata in the ridged thallus and non-carbonized excipulum;
O. rubropolydiscus M. Caceres, Aptroot & Lucking, differing from O. polydiscus in the red
pigment covering the ascoma disc; Platyeramme unirana M. Caceres, Aptroot & LUcking, differing
from P. caesiopruinosa in the erumpent lirellae with thinly white-pruinose disc and the 1-spored
asci; Platythecium biseptatum M. Caceres, Aptroot & Licking, differing from other Platythecium
species in the consistently 2-septate ascospores; Pseudochapsa amylospora M. Caceres, Aptroot &
Lacking, differing from other species of Pseudochapsa in the apically spinulose paraphyses and
periphysoids; Rhabdodiscus crassoides M. Caceres, Aptroot & Lucking, differing fromR. crassus in
the transversely septate, hyaline ascospores; R. inspersus M. Caceres, Aptroot & Licking, differing
from R. subemersus in the inspersed hymenium and irregularly verrucose thallus and ascomata;
R. planus M. Caceres, Aptroot & Licking, differing from R. crassoides in the immersed ascomata

and smaller ascospores; andStegobolus amazonus M. Caceres, Aptroot & Lucking, differing from
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S. berkeleyanus in the smaller, submuriform ascospores. In addition, the new combinations
Fissurina chrysocarpoides (Vain.) Licking, Ocellularia margaritacea (Redinger) Licking,
and Pseudochapsa subdactylifera (Sipman) Lucking [syn.: Chapsa isidiifera Frisch & Kalb] are
proposed. Ronddnia is one of the areas in the world with the highest diversity in Graphidaceae.
The Graphidaceae flora differs markedly between the collecting areas, although they are in
similar forest types and less than 50 km apart, with the Parque Municipal yielding the greatest
diversity over the full breath of the family, featuring e.g.several Gyrotrema species, a pustulose
Graphis and the first Graphidaceae with consistently 2-septate ascospores, while the Cunia forest
showing the highest diversity inRhabdodiscus and Stegobolus species. New species are even

described from a university campus and from the historic town center of the large city of Porto
Velho.

Keywords: Amazonia, high species richness
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Phytotaxa 2014;189:186-203.
Two new genera and twelve new species of Graphidaceae from Puerto Rico: a
case for higher endemism of lichenized fungi in islands of the Caribbean

Mercado-Diaz, J.A., Liicking, R. & Parnmen, S.!

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

Abstract

Two new genera and twelve new species of Graphidaceae are described from Puerto Rico.
The two new genera, Borinquenotrema and Paratopeliopsis, are based on a combination of
molecular sequence data and phenotype characters. Borinquenotrema, with the single new
species B. soredicarpum, features rounded ascomata developing beneath and persistently
covered with soralia and with an internal anatomy reminescent of Carbacanthographis; it is close
to the tribe Ocellularieae. Paratopeliopsis, including the single new species P. caraibica,
resembles a miniature Topeliopsis but differs in the distinctly farinose thallus and the small,
brown ascospores; it is not closely related to the latter genus but belongs in tribe
Thelotremateae. The other ten new species belong in the genera Acanthotrema,
Clandestinotrema, Compositrema, Fissurina, Ocellularia, and Thalloloma. Acanthotrema
alboisidiatum is closely related to A. brasilianum but differs in the short, white isidia resembling
insect eggs. Clandestinotrema portoricense has a unique ascospore type with a longitudinal
septum only in the proximal cell. Compositrema borinquense resembles a species of Stegobolus
but belongs in Compositrema based on sequence data, and is characterized by ascomata with a
unique columella composed of thick, irregularly radiating strands. The second new species in
this genus, C. isidiofarinosum, differs by its ecorticate, farinose thallus with scattered, corticate
isidia and by its small ascomata with inconspicuous columella. The three new species of
Fissurina all have 3-septate ascospores and are otherwise characterized by an isidiate thallus
and stellate, orange-yellow lirellae (F. aurantiacostellata), a verrucose thallus strongly encrusted
with calcium oxalate crystals and white, irregularly branched lirellae (F. crystallifera), and
myriotremoid ascomata arranged in short lines (F. monilifera). Ocellularia portoricensis belongs in
the core group of Ocellularia and differs from O. cavata in the white medulla and the larger
ascospores becoming brown, whereas O. vulcanisorediata produces prominent soralia and
immersed ascomata with apically carbonized excipulum and columella and small, transversely
septate, hyaline ascospores; it is closely related to O. conformalis. Finally, Thalloloma

rubromarginatum resembles T. haemographum in the brownish lirellae with bright red margin



UNA 2 WANISALIUIY 53

but differs from that and other species in the corticate thallus and the norstictic acid chemistry.
The new combination Ampliotrema rimosum (Hale) Mercado-Diaz, Licking & Parnmen is also
proposed. Considering the current biodiversity knowledge on this family, the high level of
endemism observed in other groups of organisms in the island, and the relatively hish number
of Graphidaceae described, it is highly likely that at least some of these new taxa are endemic
to the island. This view is further supported by the unique features of several of the new species,
representing novel characters in the corresponding genera.

Keywords: Caribbean, conservation
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Phytotaxa 2014,;189:204-231.
Twenty-three new species in the lichen family Graphidaceae from New
Caledonia (Ostropales, Ascomycota)

Papong, K.B., Liicking, R., Ekaphan, K., Parnmen, S.', Konrat, M.V. & Lumbsch, H.T.

' National Institute of Health, Department of Medical Sciences, Nonthaburi 11000, Thailand

Abstract

During a field trip to Grande Terre in New Caledonia in 2012, a number of Graphidaceae were
collected, among which 23 species that turned out to represent previously undescribed species:
Astrochapsa verruculosa Papong, Lucking & Parnmen, differing from A. megaphlyctidioides in
the thinner, verrucose thallus and smaller, distinctly chroodiscoid ascomata; Dioryema
roseopruinatum Papong, Lucking & Parnmen, similar to D. junghuhnii but with pink-red pruina
covering the ascomata along the slit;Fissurina aurantiacolirellata Papong, Licking & Kraichak,
differing from other species of Fissurina in the prominent to sessile ascomata with bright orange
pisment; F. fuscoalba Papong, Licking & Kraichak, superficially resembling F. pseudostromatica
but distinguished by the brown, endoperidermal thallus and the distoseptate ascospores;
F. stegoboloides Papong, Lucking & Kraichak, with large ascomata with exposed disc resembling
a species of Stegobolus; Graphis leptotremoides Papong, Licking & Kraichak, differing from other
species of Graphis in the gall-forming thallus, in combination with immersed, uncarbonized
ascomata; G. subelongata Papong, Licking & Kraichak, related to G. neoelongata but with less
branched lirellae with lateral thalline margin and with narrower, submuriform ascospores;
Leucodecton pseudostromaticum Papong, Licking & Lumbsch, differing from L. expallescens in
the pseudostromatic ascomata and larger ascospores becoming brown; Ocellularia
albocolumellata Lucking, Lumbsch & Parnmen, similar to O. ripleyi but with uncarbonized
excipulum and columella and broader pore of the ascomata; O. albothallina Lucking, Lumbsch &
Parnmen, differing from O. pluripora in the loosely corticate, whitish thallus and ascomata with
broader pore and broad columella; O. austropacifica Lucking, Lumbsch & Parnmen, resembling
O. dolichotata but with green, densely corticate thallus and smaller ascospores;
O. fuscosporella Lucking, Lumbsch & Parnmen; differing from O. vizcayensis in the brown
ascospores; O. inconspicua Lucking, Lumbsch & Parnmen, akin towards O. pseudopyrenuloides
but with ascomata with narrower pore and uncarbonized columella and with broader
ascospores; O. neocaledonica Lucking, Lumbsch & Parnmen, differing from O. pluripora in the
ligher thallus and lack of secondary substances; O. pulchellaLucking, Lumbsch & Parnmen,

resembling Ocellularia mammicula but with green, minutely grainy thallus with columnar
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clusters of calcium oxalate crystals and with ascomata with narrower, non-annulate pore;
O. rugosothallina Lucking, Lumbsch & Parnmen, differing from O. perforata in the carbonized
excipulum and columella; O. salmoneal.ticking, Lumbsch & Parnmen, similar to O. baileyi in the
salmon-pink medulla but with larger ascomata with only partially carbonized excipulum and
with larger ascospores; Pseudotopeliopsis longispora Papong, Lucking & Parnmen, differing from
other species of Pseudotopeliopsis in the long, transversely septate ascospores; Rhabdodiscus
farinosus Papong, Licking & Parnmen, differing from other species of Rhabdodiscus in the
ecorticate, finely farinose and sorediate thallus; R. neocaledonicus Licking, Lumbsch & Parnmen,
similar to R. lankaensis in the salmon-pink ascoma pigment but with submuriform, brown
ascospores; R. saxicola Lucking, Lumbsch & Parnmen, growing saxicolous and with
pseudostromatic ascomata with broad brown rim and columella contrasting with the light
yellowish brown thallus; R. thouvenotii Lucking, Lumbsch & Parnmen, similar to R. saxicola but
with larger, more or less solitary ascomata with narrower pore and finger-like columella; and
Thelotrema perriei Papong, Lucking & Lumbsch, differing from T. diplotrema in the densely
corticate, verrucose thallus and smaller ascospores. The number of new discoveries
demonstrates that the South Pacific is a center of diversity of Graphidaceae. We also propose
the new combinations Ocellularia mammicula (Hale) Lucking, O. permaculata (Nagarkar & Hale)
Lucking and Rhabdodiscus lankaensis (Hale) Lucking.

Keywords: Diversity, lichens, Oceania, South Pacific, taxonomy, tropical lichens
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Phytotaxa 2014,;189:268-281.
Phylogenetic analysis reveals two morphologically unique new species in the
genera Astrochapsa and Nitidochapsa (lichenized Ascomycota: Graphidaceae)

Poengsungnoen, V., Manoch, L., Manoch, L., Mongkolsuk, P., Boonpragob, K., Parnmen, S.',
Lucking, R., Tehler, A. & Lumbsch, H.T.

' National Institute of Health, Department of Medical Sciences, Nonthaburi 11000, Thailand

Abstract

Graphidaceae is the largest family of tropical crustose lichens, with nearly 2,400 known species,
and exhibits a large diversity of ascoma morphologies. Ascomata that open by triangular
marginal lobules that become recurved to form geaster-like fruiting bodies, so-called
chroodiscoid ascomata, were recently shown to have evolved independently several times
within the family. A special type of such ascomata is the gyrotremoid form in which the
hymenium and excipulum are organized in concentric rings. In the present study, we address the
phylogenetic position of two chroodiscoid species collected in Thailand that form aggregate or
gyrotremoid, chroodiscoid ascomata, using a molecular phylogeny of nuclear LSU and
mitochondrial SSU rDNA sequences of 92 Graphidaceae. Our morphological, chemical and
phylogenetic analyses show that one species is an undescribed species in the genus
Astrochapsa, here newly described as A. kalbii Poengsungnoen, Licking & Lumbsch, with a
unique, gyrotremoid ascoma morphology. The second species belongs in the recently
established genus Nitidochapsa, which is a close relative of Ocellularia, and is here described as
new speciesN. siamensis Poengsungnoen, Lucking & Lumbsch. Based on these findings, three
further new combinations are proposed in the genus Nitidochapsa, viz. N. aggregata (Hale)
Poengsungnoen, Lucking & Lumbsch, N. phlyctidea (Vain.) Lucking & Lumbsch, and N. stictoides
(Leight.) Tehler, Lucking & Lumbsch. A key to all five species is presented.

Keywords: Lichens, molecular systematics, new species, Ostropales, taxonomy
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Morbidity Rate Prediction of Dengue Hemorrhagic Fever (DHF) Using the Support
Vector Machine and the Aedes aegypti Infection Rate in Similar Climates and
Geographical Areas.

Kesorn K', Ongruk P', Chompoosri J°, Phumee A’, Thavara U, Tawatsin A%, Siriyasatien P*.

! Computer Science and Information Technology Department, Faculty of Science, Naresuan University,

Phitsanulok, Thailand.

National Institute of Health, Department of Medlical Sciences, Ministry of Public Health, Nonthaburi, Thailand.
Department of Parasitology, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand.

Department of Parasitology, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand; Excellence
Center for Emerging Infectious Disease, King Chulalongkorn Memorial Hospital, Thai Red Cross Society,
Bangkok, Thailand.

Abstract

BACKGROUND: In the past few decades, several researchers have proposed highly accurate
prediction models that have typically relied on climate parameters. However, climate factors can
be unreliable and can lower the effectiveness of prediction when they are applied in locations
where climate factors do not differ significantly. The purpose of this study was to improve a
dengue surveillance system in areas with similar climate by exploiting the infection rate in the
Aedes aegypti mosquito and using the support vector machine (SVM) technique for forecasting the
dengue morbidity rate.

METHODS AND FINDINGS: Areas with high incidence of dengue outbreaks in central Thailand
were studied. The proposed framework consisted of the following three major parts: 1) data
integration, 2) model construction, and 3) model evaluation. We discovered that the Ae. aegypti
female and larvae mosquito infection rates were significantly positively associated with the
morbidity rate. Thus, the increasing infection rate of female mosquitoes and larvae led to a higher
number of dengue cases, and the prediction performance increased when those predictors were
integrated into a predictive model. In this research, we applied the SVM with the radial basis
function (RBF) kernel to forecast the high morbidity rate and take precautions to prevent the
development of pervasive dengue epidemics. The experimental results showed that the
introduced parameters significantly increased the prediction accuracy to 88.37% when used on
the test set data, and these parameters led to the highest performance compared to
state-of-the-art forecasting models.

CONCLUSIONS: The infection rates of the Ae. aegypti female mosquitoes and larvae improved
the morbidity rate forecasting efficiency better than the climate parameters used in classical
frameworks. We demonstrated that the SVM-R-based model has high generalization performance
and obtained the highest prediction performance compared to classical models as measured by

the accuracy, sensitivity, specificity, and mean absolute error (MAE).



58

31897uU521U 2558 | datuiTeIneAansasIsaE

Southeast Asian J Trop Med Public Health 2014;5(2):309-318.
Wolbachia supergroups A and B in natural populations of medically important
filth flies (diptera: muscidae, calliphoridae, and sarcophagidae) in Thailand

Mingchay P, Sai-Ngam A, Phumee A, Bhakdeenuan P, Lorlertthum K, Thavara U’, Tawatsin A’,
Choochote W, Siriyasatien P.

' National Institute of Health, Department of Medical Sciences, Nonthaburi 11000, Thailand

Abstract

Filth flies, belonging to suborder Brachycera (Family; Muscidae, Calliphoridae and Sarcophagidae),
are a major cause of nuisance and able to transmit pathogens to humans and animals.
These insects are distributed worldwide and their populations are increasing especially in
sub-tropical and tropical areas. One strategy for controlling insects employs Wolbachia, which is
a group of maternally inherited intracellular bacteria, found in many insect species. The bacteria
can cause reproductive abnormalities in their hosts, such as cytoplasmic incompatibility,
feminization, parthenogenesis, and male lethality. In this study we determined Wolbachia
endosymbionts in natural population of medically important flies (42 females and 9 males) from
several geographic regions of Thailand. Wolbachia supergroups A or B were detected in 7 of
female flies using PCR specific for wsp. Sequence analysis of wsp showed variations between
and within the Wolbachia supergroup. Phylogenetics demonstrated that wsp is able to diverge
between Wolbachia supergroups A and B. These data should be useful in future

Wolbachia-based programs of fly control
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Effect of synthetic antimicrobial peptides on Naegleria fowleri trophozoites
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Abstract

We evaluated the effect of tritrpticin, lactoferrin, killer decapeptide and scrambled peptide in
vitro against Naegleria fowleri trophozoites compared with amphotericin B. Tritrpticin (100 pg/ml)
caused apoptosis of N. fowleri trophozoites (2x10” cells/ml), while lactoferrin, killer decapeptide
and scrambled peptide did not. On Gormori trichrome staining, tritrpticin affected the elasticity
of the surface membrane and reduced the size of the nuclei of N. fowleri trophozoites.
The ultrastructure surface membrane and food cup formation of the trophozoites were 100%
inhibited.

These results are consistent with inhibition of the nfal, Mp2CL5 of the treated trophozoite,
which plays a role in food cup formation. Tritrpticin 100 pg/ml was not toxic against SK-N-MC
cells. Our findings suggest tritrpticin has activity against the surface membrane and nfal and Mp

2CL5 of N. fowleri trophozoites and could be developed as a potential therapeutic agent.
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Systematics and Biodiversity 2014;12:271-291.
High frequency of character transformations is phylogenetically structured
within the lichenized fungal family Graphidaceae (Ascomycota: Ostropales)

Lumbsch H.T, Parnmen S', Kraichak E, Butsatornpapong K and Liicking R

' National Institute of Health, Department of Medical Sciences, Nonthaburi 11000, Thailand

Abstract

Graphidaceae is a large family of over 2000 predominantly tropical, lichenized fungal species
encompassing a remarkable range of morphological and chemical diversity. The majority of
species belongs in subfamily Graphidoideae, which also exhibits the greatest amount of variation.
Various phenotype characters have traditionally been used for classification at the genus and
species levels, but their correlations with phylogenetic clades are poorly known. Using a
multilocus approach, we reconstructed a phylogeny for 224 taxa, representing all main genera
within subfamily Graphidoideae, and employed ancestral character reconstruction and character
transformation analyses to understand the evolution of morphological, anatomical and chemical
characters within this group. In addition, we examined the changes of habitat and photobiont
types over the phylogeny. For this purpose, we focused on 10 characters, including thallus and
ascoma features and chemistry. Since previous studies have shown that results may differ
depending on the reconstruction method used, both Maximum-parsimony and
Maximume-likelihood approaches were employed and multistate coding of characters was used.
We reconstructed the ancestral states for 64 well-supported major clades in the family and
found support for the ancestor of Graphidoideae being a tropical species with a trentepohlioid
photobiont, apothecioid, solitary ascomata lacking both a columella and lateral paraphyses, and
having non-amyloid ascospores. The frequency of transformations of morphological and
chemical characters over the phylogeny of Graphidaceae was computed, resulting in a high
frequency of reversible transformations for some characters, such as secondary chemistry,
whereas other characters, such as photobiont, hymenial persistence or ascoma aggregation,
exhibited low frequency of transformations. However, we found that even in the character with
the highest number of transformations, secondary chemistry, the shifts were highly structured
phylogenetically, suggesting that the evolution of the character, rather than the character state
itself, can be used to predict phylogenetic relationships with certain accuracy.

Keywords: Ancestral character reconstruction, character traits, lichens, molecular phylogeny,

taxonomy



UNA 2 WANISALIUIY 61

Thai J Vet Med 2015;45:205-212.
Double Dengue Serotypes in Asymptomatic Populations Living in An Area of
Thailand Endemic for Dengue Hemorrhagic Fever
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Abstract

Dengue virus infection remains a major health problem worldwide. Understanding dengue
infection and characterizing circulating viruses are essential for disease prevention and control as
well as vaccine development. In this study, we aimed to identify dengue virus in healthy people
living in an area endemic for dengue disease. Blood samples were collected from 52 healthy
local subjects living in a dengue-endemic area of Thailand. Viral RNA was detected using a
nested reverse transcription polymerase chain (RT-PCR) that amplified the E gene. Phylogenetic
trees were constructed by the neighbor-joining method using MEGA6.06. Dengue virus was
detected in 5 of 52 samples (9.62%). Double dengue virus infection (Den 1&4 and Den 3&4) was
found in two samples. Sequence analysis of the viruses showed that dengue serotype 1
belonged to sylvatic genotype. A mix of genotype | and Il was found in a dengue serotype 3
sample while all dengue virus serotype 4 in this study belonged to genotype Il
These preliminary results may provide better understanding of dengue infection and viral
transmission between populations and mosquitoes. Therefore, it could be used for

epidemiological studies and control of dengue hemorrhagic fever in the future.
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A cross-sectional study of exposure to mercury in schoolchildren living near the
eastern seaboard industrial estate of Thailand.

Teeyapant P., Leudang S., & Parnmen S.'

' National Institute of Health, Department of Medical Sciences, Nonthaburi 11000, Thailand

Abstract

Background: Industrial activity in Thailand’s coastal areas has significantly increased mercury
concentrations in seawater, causing accumulation through the food chain. Continuous exposure
to mercury has been linked to bioaccumulation in living organisms and potential adverse health
effects in children.

Methods: Blood samples were collected from 873 schoolchildren aged 6-13 years living in four
sites near the eastern seaboard industrial estates of the Gulf of Thailand in 2011. Total mercury
level in whole blood (Hg-B) was compared with standard reference values.

Results: Mean (+ standard deviation) concentrations of Hg-B from schoolgirls (2.19 + 0.5 pg/L;
n = 405) and schoolboys (2.29 + 0.3 pg/L; n = 468) did not exceed the regulatory limits of the
United States Environmental Protection Agency (US EPA), the German Commission on Human
Biological Monitoring (HBM |, Il) or Clarke’s analysis of drugs and poisons reference values.
Nevertheless, 67 children (34 girls and 33 boys) had individual values that exceeded the lowest
of these standards (4 pg/L).

Conclusion: The relatively low concentrations of Hg-B detected in this study suggested a
relatively low risk for schoolchildren. However, 67 children had elevated mean total Hg-B
concentrations, especially in the two sites located nearest the industrial area. This information
may serve as an early warning of the potential for pollution to affect children living around
industrial areas. Further regular monitoring, including studies assessing the health impact of
mercury pollution in this region of Thailand, is to be encouraged.

Keywords: blood levels, eastern seaboard industrial estate, Environmental Protection Agency,

German Commission on Human Biological Monitoring, mercury, schoolchildren, Thailand
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An Outbreak of type B botulism in Chaiyaphum Province, Thailand 2014
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Abstract

Introduction: Clostridium botulinum strains that produce types A and B to in generally
associated with several outbreaks in the United States, China, South Amerca and southern
European countries, and the most frequently implicated foods are vegetables. Diagnosis of
botulism has been made by detecting the neurotoxin and C. botulinum cells in patients and/or
suspected food samples. The aim of this study was to identify the cause of foodborne outbreak
and analysis the symptoms of botulism in Chaiyaphum Province, 2014,

Materials and methods: The samples from Chaiyaphum Province outbreak were comprised of
suspected food and clinical samples from 4 patients. Total 11 samples were identified by the
cultivation, mouse bioassay and typing toxin genes amplication by multiplex PCR. The subtypes
B1-B8 were compared based on the amino acid sequences alignment of bont/B1 to B8 subtypes using
MEGA software which produce an unweighed pair group method with arithmetic mean (UPGMA).
Results: The clinical symptoms were observed especially with blurred vision, glossoplegia,
dysarthria, nausea, dyspnea and required mechanical ventilation for support breathing.
The etiological agent of this foodborne botulism outbreak detected by culturing, mouse
bioassay and multiplex PCR method in fermented bamboo shoots contaminated was
C. botulinum type B8. The phylogenetic tree of Chaiyaphum 2014 strain was constructed and
the result demonstrated an identical to B8 subtype of Surat Thani 2012 strain (KC 714045).
Conclusions: From this study showed that the etiologic agent of an outbreak in Chaiyaphum
Province was fermented bamboo shoot contaminated with C. botulinum type B8. Botulism
disease must be considered clinical symptoms which was important to provide treatment of
patients in time. It should combine with laboratory diagnosis in order to obtain the accurate results.
Bull Chiang Mai Assoc Med Sci 2015; 48(1): 49-58

Keywords: C. botulinum, foodborne, molecular technique
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3. wanIngnsiieliniseusuFesn1sianisaudesieaufiRnsdann ey an1tuide
Inenmansansisagy Iddanseusilifuynainsvesaudineemansnsunmd iiendmduinens Fos
nsdansAadsaoslfiRinisTanin S1uau 2 ade adedl 1 Fudl 12 -16 unsIAL 2558 uazad 2 -
$uft 23 - 25 NUANUS 2558 LAIMeINTIWIN 26 AU @BUNIU pre/post test ALNTIUTEIU

0. Fannduasuligudinermansmaunmdis 14 wis Smsduumsdanseudssiudinm

a 1

neluauds egrados 1 Fos lnganduideInenamansansisauauativayumuuUssananayivinig

JUN 2 Mseusu@UuRnig “ndngasnisimuiyaainssuanulasnsegnisiduineins

(Training-of-Trainers)”
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5. antAdeineemaniansisngy dneusFoinsdamsanudssiutanmliiulsmeiuia
1um'§aﬁwiumqmmwﬁ 4 17y 3 Ass FIUUEUTH 76 AW 61 vieau (5aneuia, ans,,
UMNINGIRE) N 8 IR LA WITUATATOYSET FIYT UNue T uuMYS aseus anys 81amed uae
UATUIEN warAUSIVEIEIansnITLNNG 14 uis Fantseusuliiulsaweuiaiiedislulniiui
Sufinvou Asutle 14 qud Sruufidniamousuienun 330 au, 273 waseu (samewia, ans.,
WIN1ae) 90 67 Jwmdn @Fndnluesuiaveuvesrudinermansnisunng 14 uiv) lagdingins

Y o L3

wanveaaTuideinemansasisuguduiiasanasidunanisal

Y

5UN 3 MsUsyandauianis “msusmsianmsanandesnuiininunesuianisisameuia
w3ee lneAudIngrmansnisunnd 14 Aue wazantuwideIngrmansansisuay”

#d3d

9

NANISA TN UTASAINTINVDIU 2558 M9UUA AR EUNISIADUIUNITUSUISIANITAIULEEL
AUFININ U 17 AFY FlNTINaUTH 99U 406 AU TN 334 ML 53U 75 Fanin

Uszlowiildsu

1. 919U URNIININITUNNEVDINTUINGIAIEATNITUNNEUaLLIINE1UIALAT DU BT AILITEUY
anuvasndferiosufiinng Tnsarunsauimadanisannuidesinudanmaiglunienuvosnuies
Isiegnailszuu Sanuvasadosrefufitifnu fifeades uas dwanden

2. HosUftRnisnisnisunndanuisan BRM Tool Kits dlfiiuwedesiielunisousaliamg
yaannslumhsnuuazedotns Widunasgufeiuiassme

3. MU uRn1anunIsunvg daiansensnasisaugy Ianuvasnduniousasiunisseuin
vodlsARndedeuss denadesiu Interational Health Regulator (IHR) uaw Global Health Security
Agenda (GHSA)



unil 3 (a1 nviesufiinig 83

3.3 1399181158 YRR IR UYATN

LAYanIUNISULIYIADEN

Junu YIsunaaws Ph.D.
UNINEIAERSNITUNNET QYN TLAY

Wemeeiugadmlulymddysiuassaguluszaulan Weannnunmsunndiaadidgne

as ) X da & o 9 i & X Y o &
aeUTiuclunisshwgthenfadouuailSe sznisiauielvaiiimaunuenwensluuditudu
13931n0N wINSAnNMERYITAMAAINTTTUBAVRATRYaTN RN sUTURLTTDlTsenTIn Uay

£%
=]

n1skantUaguaITnugNITUIENINWRANaiug wilyniweneeidiugadniliiuuintuluael
fanguananngfnssumsldenutugesslimungan loun n1sdeensuusemues vise sulsenue

~ & @ ¢ P Y] A M ova a X N a L oo~ o
muunndds sauludanisldensnuilsanlalafiannnainnisindenuaiise uenainil delinisle

aa b - o e & a o X aa o \ &
g1ufTiuslunianeasnssuidluisiasdnigadunsialamaliivenua S enslusansvesuysduas
n' v 1 Ly ydy 1 < dy Ly} dill dil’ a 1 < ] 1 d'
dunnseudiudiilvnestegerinsivy Jagtunuienssviialvsvazilutdymegiweaiiio

) aa o & X =~ vy a P ) I3 P P 2 A
nshsyiwagaiaidadueneeielulateyangndesiunisalinldnuwnuuidymiluGes

Ao & & @ ¢ v o w o 2 | o & X o =~ = '
A3ty ssrniseundelandslvanuddglunisadienasedieiseTarenaesmugadnidusgiauin
nstveneansnsunmd lneanideinermansaisisaay lednmaudiihsyiadenesfugatinusiad
(National Antimicrobial Resistant Surveillance, Thailand %58 NARST) mﬂmﬁaﬁfwummaﬂﬁmi
audelaniud w.a. 2540 fdipTevieinseisvenasnuadnnieslfuiinisvedsainegiuta 31uiu 28
Wi U WA 2558 NIENTIEITITUAY HAIRIAMLNTTUNMTEIWIENSENTETarMmUANToRR LA UTATN
fiosudnsuinemansnisunnd Uulsesiu Weaduayun1saniunuees NARST waglud w.e. 2557
NARST lewengn1sinausiuduaudingimans
ASHNNE 14 WY aINUNkULINlASINISENSE I
g X % = A a ° = '
WoRDEIAIUATNINBLANTIUIUATDUIBLEN
seTUTeRouIA1UaTNIUNNWAUTNITAVAIN
wazan 1 tWIdeIemansasisaguladnausy
A5ITUTASY WHONET faidulusunsu
wuzthlagasinseunsielan uAaudinemans
n1sunng Tul w.a. 2558 NARST saufuaug
ANYIFNENSNNTHNNGVYIULATDUNBLRNTL U
& v =~ P | o
AREIAIURATINAUTY 86 LHIATEUARUATUIIY

13 wauSmsguam Ussneumelsmenunavessy  w3edneihisziadensendugadinuazanunisaiiensen
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79 wa lsameunaunnIneae 4 wislaglsaneiuiaensu 3 wis lnellaudingrmansnisunndusyany
fuinterielsmeualuminisguamiisuinveulidsoyananuliveadeuuaiiGedes i ugadn
Adlun NARST waggudinenmansnisunndiiteraniiaevisnelsunsy WHONET uanwmwaldudosay
aruilwesderelsndosfugadnluuusuiifondt antibiogram TnsFudingimansnisunmedavii
antibiogram lusgauiug wazaa1duideInemransaissauguinyii antibiogram luszaudssine
GevevhlfismauaniunisaideRosn woinssunislien YssAvsnimuesen sugiinsaiveadonelsn
Tunmsindenuszuuresiuniey iludugliniauazamuvessswe oglsfnn ielilédoyaiia
AN wazanasnseuutivesiymideiosvesusamaiiensddld msaundnenmuasiios
UftRnslinmaitadedenesuasnaaoumiuhvesdonesde figndeuasiiuinsgiudeatudy
dsdndu nsuAnermansnisunmg lasaatuidoinermansansisugy Iddnousumailauazainud

[V

WeseyuiyaaInIesluRinistugnsainlsimetuiannluaylul w.a. 2558 dnouUsy

[

lun1sidseds
Tsamguaiifueiotnglad ruau 22 wis Inedgudinemansnisunmdidnsudananisal
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NARST afuayugilonisufifanusiunuaiiiFouazsn Sadnilasantuiseinermans
ansnsgy aufufidemnaiunmnitideideuusiiGeuassinolsa fanuminerdouaznguey
ne3Inendiinvedlsmeruiavuinivg visenguaunatdanisunnddaatu uasaqudainusiuielne-
anfgfuansnsngy TuaTuayudensgu Sy 6 aeiug itelatedielseunaldauau
AMNINNIBIUURNS muq’iﬂﬁ’umﬁmﬁqL%amaawmm?mwLﬁaﬂimﬁu@mmwﬁawﬁﬁ’ami
Tsmeunaedetns WelrldsruuithseYadorendugadnsefulsemediiussdnsnmuasinnundon

whdgyiwenegvesseing uagndaudmiunsuanilfsuSeusivunnuseme

dufuanunisaifefesverssmalnglunmsudslinseginndeyadisurmanisme e
wptnelusis 13 wauinis slimsuidendguunsuuiniiddy wu @e Enterococcus faecium Hoen
vancomycin Wiuainfevay 0.7 Tul we. 2554 Wudewas 4.5 Wl we. 2557 waswuindefinenann
fithae ICU fidaien vancomycin gedsfanag 10 Tull we. 2558 Turausfidle Methicillin resistant
Staphylococcus aureus (MRSA) é’qlaiﬁiwmumiga vancomycin wnnggeanunseld vancomycin
%’ﬂmﬂﬂwﬁmsﬁa MRSA 18 o Streptococcus pneumoniae een penicillin Iuﬁﬂmqﬁ’miﬂ 59
snnthenduetgdu Tasdedinelsaluitae < 5 990 uay > 5 12U Aeen penicillin $osay 54 uay
52 AIUAIRY ﬁm%’m%amjmmimauﬁﬁﬁ@ WU Acinetobacter calcoaceticus-baumanii complex
Tufflhe ICU fiogngu carbapenems gaiisfosay 74.8 ul w.a. 2558 unndenadoudonldengudy
WU polymixns (colistin) Tusuziiite Klebsiella pneumoniae ﬁéjmmﬁgammjm carbapenems
dinduaindosay 1.1 Tl wa. 2554 Hufenay 5.8 Tl ne. 2558
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34 ﬂ’]’iW]%EJ&Iﬂ’J"IﬁJW%’e’]&I
Lab Ebola & Lab DRA

qula wadlwadng m.a.

Aesyanzmuhisassuulnaieuladin
(HNINYIEEATAISLINNET LU EY)

Ldpnfiawaedn el 2557 laAnnsssuinlugvedlsainelisadlua (Wengudussedu 4)
lukaudnsningiunn Usemalnglannegluussinaiidesanisssuinveddsainelifadluaiie
= = a ¥ ' A o 1 [ o a
Wewndmsidunisllanvesiauainnguussmaninissyuin indwseinalne lidesiluingsfiaves
Inetos visevIdn3iu dnvieaiiey wasdWedamysnasemannettediuusemaATsuIn N135EUInAsall
JULSANNNTIMHIULT INTI2RRTEUIRtUNaUUsEIANTINUgIUEs SUaUNdoulaNne Wy §adins
T andneglaglddnisdusdvinaiede nswasudnlniislifemainiesninussmasinau wse
Uszmvudadianudensesdudaaniudiduandndenniy Wudu n1sseuind Suuiliiuduedns
Aol NsUseRuInsIevianIun1saldluansruInUseIdUa v sdinuUaAN TENSI9ET 1T
=% o A v O Av v oy A = av o ° va & & A 1% =i I3
AnAN Auwiu NnAsanladngu Welleluaunsaveaiiuiugindeluiiuiissuiald Tunianssdnis
aundizlan (World Health Organization) lausenianiganidusuaisnsaguisninasena dn1sdeans

[ o

Jauwugiliusemaaunnndeldnunisssuinvedsamssunaunieulunate ganu wu n159avn

€

a wvad A o a d' A v dl v v v
SU@UQ‘U@W]L‘VTN']%aﬂJLil@llﬂ']il,ﬂqu\i‘lﬂiu‘ljigLWﬁLaEN ﬂqﬁaaﬂqisﬂ@%amqﬂm@ﬂiﬁaﬁlﬁqimsﬁUW3q‘U N13VULY

a a o

Adulagenduseansain n13ms3adunisseuin nsitdadelsanazauadUie TIue n13inAeiies

e

UftRnsmsnmaitadedelfasluan nmsszunedsd] shlivaneussmasiuiaUssnelvefiug way
Wisumaiitesessumsssumlagisasu

n159nRa Lab Ebola Fadudutu nsdnds “wesuftRnmsnmaansiugnsuvedhiasluan”
Afngany aniuideinemansasisngy naineimaninisunmd SaduriesfiRnistadde
320U 3 (Biosafety level, BSL3) msﬁaﬁﬁﬁwiam ADNSATELNSIRITUNNTITUNARF IR LIUANS
$rufurosantuideinemansasisugy (dunate) uazaudinermansnisunmd fia 15 qud

(dugiina) aotiddedInermansas1suauisladnfs “angyinuimuIgnsamansiionIsnavaues

¥
A v ¥

Wodunse1ouss” Tesmyrainsvesan1tiideingrmansansisaauiitiannudiungmeies foRnns
Frudesunmenazdnwiaulaendediude odaiwienisnisne famyathensn danien
pUnsnitloatfudunsnediuypaaieg (Protective Personal Equipment, PPE) 1ty gnidenatiiutuuy
671 (coveralls) wium wehnndisdevide N95 WWudu dnsussrduiusdomadesiu uwmmanans
Aady waranwiidusegmaivlsdnsinermansnisunmd mstineusunisld-aenyn PPE ldegn
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gnaedbituguiRaumfetesiuanunsianiie waesu deddegrasde Meludiuanduide

&

Inenmansansisaguazguiinenmansnsunmd nsiinld-aen PPE 4 iJuiladfiidestiulallid
nsundnsEatedeannavhaulugduicinu ddunaion Wnuiyaainsmanisuwmslusing
Ustine wu ansgouinildfndedluan aumgainmaneatn PPE ligndes SuAnnisuuidiudendsann
ﬁwmu@uaﬁﬂwamﬁﬁaﬁium uana1ndl fnsdakefinduiedmmanaen 24 Falus FaufuAeu
fledunan uazdugfimafieliiauszavinm dewalildsunamanmanisiindeslummelu 5-8 dali
msinufiRlunsthdsdsdmsnadeindohiasluan Auuitufofvesussisdvmea fdudanaon
AedenTa waggthoussalunsdelianaesussy it 3 Fumumdnannaiidune danuddyaniidae
Tivgansuninszaredeiioniialussisuuddld nisdadafiunmalhiadlua uaznsanifadouenlse
ooty wu wande Sawdie Aerwduduientsinvifan sadsnisdnouseiouaumien
Tiususogdludiunaisuasgiiniaangusineiemansnisunmda 15 wis Tdanumfenlunisi
fregeieauiule wazlasndy uazgavinediddy fAonisdanszuiniiunsiaidedeide 78
UszAvBa 920152 Buangdsnns (commanden) Id¥uudefadoindoanditinssuinivel nsuaiuau

v
vV Yy A U 1

Tsn uazUsvauseludasuinvoutunaudellogudugnle §iiieadedudunoudalufasdisedii
Aliunisegasingy viudl lideedu AudSudsinegne fugnsanidadeniaiosufifinis BSL 3 quds
MssenuasuliuIms egslsfinny Tunswdeusuiemmmsalnisssuiadnan daduussernia
fustuludremnuiiunsgnunaingnisssuin fennisindevesynainsnienisunnglulssmadug
wiueu léaiennuing indsnvesiujiRnuedradeslils uidusesiugilefifiusssuiiesladu
yhnsaddyiiluldfenisvhauduiy fsmdedetunsennaisfuimwesfuiohnu uas
TyaRfidsdansais 15 8 wamansralinunisindedlua winumsindouaide 4 1o



unil 3 (Seidanesufuiinig 89

fouflrludnisiaindsanden Lab DRA vhaudnladndadusssurfnishadelifadluan
Tnely fiaelsnindesluafionnsilisung fnfildgs vand Uindosndnnile endou feads
Fendroiuornisitasinidentade 1naf amminsniaihseSdiisasdeindedluan nsgnang
ansnsngy Wedthefonavaduasdivsy RmadumaninUssmeades asdelifesdimilita
Sluan winsmmanishadeli¥adlua aranunsoesanudeldvdngithefiomsluiudl 3 wasny
Fegsaalutudl 5 vy flhersamuwmdlutiatudae 1-3 Yuusn Seenmaedausnliiaay fdos
natlnseidenluiuil 5 Jenauiifiieindelhiadluamield uidurdwnaiiodnuinie
Fadousnlsa foravilifihededinanlsedu wu wnandeld esmnualenalunsinyfouiiiug
y3onsdfinonmanuinndesluat uifliaunsndsmsadeniiisindeiiiornnissnusoldld
desnnlifivesfoRnnsiifunsgiunulasasslunisasafsdinsnangiasasdoiadesiuan
dlegthellisunstne Temafidorsunsssunfifaiy

n133as Lab DRA (Designated Receiving Area) 3sldgniaustulasnsuineimansnsunne
sonsgnsnassugy Wuuumeituidgmuieldlinaeioanundoutenissruiniienainduly
Uszina Taglflsmenunaisugithednine dadeiosfifimaameuenaananiosjifinsuszswes
T59menua %ie Lab DRA (Designated Receiving Area) fifiszsumnuiasnsds seiu BSL 2 waziinng
UfURn1suuuiesUfiAnissedu BSL 3 fmiilunisnsiaidadousnlsadug wu wande e
ponnlsnfnitielh¥adluan uaznisamaiion1sinw iy N3 CBC, electrolyte, nsramuaulas]
fiu wienaviuvedla Wudu Lab DRA Wuiuiifiiuaniudmenn wisudsdmna daftu uasiane
Avdansne ieldlfinmsudion nszaneiesenly waedimunderlunsufiRnuiuidenelsndunse
frouss fiedesflouargunsaiidniu nsgnsusassuaulifnidenlsmeuiagudiaglsmeruiaialy
32 wisliidnda lab DRA Tnsnsuinermaninisunndsuinveulunislinisaduayumsisinisun
Tssmew1alun1sdnds lab DRA as19aeuIAsgIu Anudasadte wagnsldeu lab DRA aghsieLiios
suadahgiionisnsniiesesdlfidunuamddunsuf i Weldnanismsaiesegigniesuan iy
umsguAeaiy Jaguuil lab DRA indeuuftRaulsud 25 uwis Geeglunniunaunin egadesinay
1 wiis dwalinisdnugine aunsevildluiud Tnglidesdsdsdemmainiiaunans

AamIouanunfendeiunissruialsafndeslvan iulszaunsaldiduindindy
Asdneneansnisung dmsultlunmsdsiunmsssuinlsadunsedeuseuinsanluewian nses
Ao denmsvheuduiiy Faduedeadlefiddy fusslemivastaelinsvhanulszauanudisa

[
=

a9 wazdisedndnn awnsaufugsnulingstu dluganudisaveanisinvensuuasUsswmavii

[V 7

Tun1sassunisszunveslsadnahsadluainsedl
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3.5 AISHAINILATUNEVRIUNUANS
B 5895UN1S52UINVBS AN AN R
nzIuannaly (MERS)

1184 InanuANYE M.Sc.

AeanzmuhiFassuumsiivemias el
UMY IFERTNITUNNITEIEY

o iussmelnenudtaslsameda (MERS) Meusnuasdedanudssgaiivswusiteiiy
Fuseilifodsmaisyuszns fduszuuidhsellsanefesuftansieosdinnuiduudmdendias
sesfudsdenstafinininaeiiunldugatudoly Tasnandeunundousiayaainsuasinriiliods
Wigane NugIean1tuideInemansanssiay nsuIneImansnskmg IsimunIswieuiiniuay
NauIN upE waz ORF-la 91nsihwanadefdwegnuaulvedluguvesersidue WunadiSauazsinly
yaaouAUYALe TN MERS-CoV #2878 realtime RT-PCR #il#i3ua1n WHO wag US CDC wuindl
Armdunziude MERS Cov 151’%LﬁsmLﬁwﬁ’ué’amuqmamﬂﬁlﬁmﬂsquwmsuaq WHO uag US CDC
uenniiudinermansnisunmg 14 wisldihinuaurauinilunagey fU3s realtime RT-PCR sig
UPE Wwaw ORF-la flasdniseunsielanuuziin wuiwiosufiRnmas 14 wis Idanisesvdiaeifign

2 I a

Fosuarveglunmurifsouiuld wasieliAnausiularedlduinsmnniu fugideldhgmiefiiaun
JunmegeuiUsuiiuiugathendissuiitesluiesufoinanaiouts sausIngieHauINLUY
semi-quantitative (ct value) Guaﬁsqu']mﬁu’aaaq fiAnuaenndeaiuil R’= 0.975 (UpE) uay R’= 0.982
(ORF-1a) %aaa%a&mmwﬁa&aamﬁaqﬁuL“?ﬁﬂﬂmmW (percentage agreement or qualitative

accuracy) U8319@eeYn1e17 upE kag ORF-1a dAwvinfuAe 93.33%
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audsavazn1sunluTdUs levd

nnanuddalunstauigniheuarnnsinlUldlfuinisves
sesUfRnaadetns nauinemansnsumd SusaudSuseuunis
sz Taduanayiisday auaneyt ferdudiud Ay iaduayuly
wnIN1INsnseTalsamLAumelans TuoenNa1IveINTEN I
a151500g dannuduuds nsdesiunazmivaulsavildsings
sunsal waslivsyAvsnmdetu Snfedadunisfieneumedluen
fganienandsUssmeauaaudnie fouadugniiliug
numsdonazanusmdefituuivennieteesljoAnisnsy
Angrmansnisunnd 1ifusrstanasuivinisieuy s1e¥ad 1
Usslanilauamenan @a1vninerdansniswnng lusnudseyaivinis
n3¥NTEsIsAaUsEanT 2558 (iletuil 16 Aueneu 2558
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3.6 awmsaudlelandanananenuglivinivgjvadlne
WJussausznauluiadudesiu Tsalduninlug)
Usednl 2558

§Un381 IR M.Sc.
UNINYIAERTNITUNNETIUI YA TTLAY

= Ly [

Tuppunuaiusuasiueeuvemnt ssrmseundelanazdnnsuseys o 3R auniusiaia

Y a v A

InedlElieayyatnesAniseunsislan aundnviesiinisiasetiemlantasuSEnEnaniadu 113w

'
=

Unwme lumsdmdenaneiughialivislngildiuannaundnfesjoinisedons wevnllduan
Tagulosiulsalinialug Inedssmanis@nlanmie szdnuszgulufioununiius wazdsemanig
Fnlanls avdszyuluideutusreu ludeununius U we 2558 fiusmdaninesdnisounselan
I§davseganaiadunds IHudandsqudlinialuguimfihasiugihialinialuganussmalne
Ifgndmdenliunilsluauvesaneiug induilinanindutesiulsalinialuguszdd 2558-2559
dwdudsemansdnlanuile @wiudnlanldlidausrypiluuduilowoutiueisu 2557) Faszneusie

It is recommended that vaccines for use in the 2015-2016 influenza season
(northern hemisphere winter) contain the following:

— an A/California/7/2009 (H1N1)pdmO9-like virus

- an A/Switzerland/9715293/2013 (H3N2)-like virus

- a B/Phuket/3073/2013-like virus

nilsluauvasanewusindude B/Phuket/3073/2013 uwanuanlaainszuuiseTianie

]

WUNUDINTHINGINARTNITWINE 1ABAIINIITBTENINMNIBITUVBINTENTHATITNEY AD NTUAIUANLIA
Tsmmeuawasevie 10 wis wazaudtesiunasaiunulsauiavifiansgowsng delanniunsihsefaney

v s

Wug nsnaneiug waznishes1veselininlvg/liniaun wedrwailies I51e91unanisiiiseds

]

NAFUAMADTUNUNLNEIVBY SUVIEN1sUSEaUANUTI T BLaz kANt UAs WY aNANUBIANISBUILIE AN

9 Y

lugruraundnasetny nn1snwelininlugareiug B/Phuket/3073/2013 lasuaAnidantiidu

[

sadUsznevTuiadutostulsaldninlngusedd we. 2558 Suludafiasvouliiuinnusuiionas
ununiuudsesnsenasansisugulne fldeanuiunmisguamvesszeinslan dadudmuneg
dfyvessruuassagy Mdesnslinsmunuiazteaiulsalivislvguaslivinlvganeiuglvaivia
199 1Wuliegnafiuse@nsnin amnsaniuaunIsensszuInkazandnsn1sUis nsdedinves

Usznsmewazlszannsian
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3.7 Wale

SHNT NUNEWIA IN.Y.

U a s

ﬂ’J‘V]EJ’]ﬁﬂﬂﬁ]iﬂ’]iLLWWﬁﬁ’]U’]iQﬂ’]ﬁ

Tsalualedulsainsiofiesdniseunsiolanlsusznmaiaznimdnslivunluainlandaiinisasuy
FU50991NUTENARNGE iauﬁgwwmmlwaiumsﬁwLﬁumsm’mmmmwhm 18T bubH TR
assgULAIR atufl 6 (e 2530 - wa. 2534) Wuduan IESuArwEudionnmisnuiiniaiy
wazionyu wu mahseYiludiaendundesounsadoundu (Acute flaccid paralysis, AFP) Tnsianiglu
Winfitlongiindn 15 U maaSuasanddumusensliiaduiulszvsy sudszaunudidalaeny
fthelualeseaavneanlalualeaneriugsuussnolsa (Wild type poliovirus) Wlelieumsimen w.a. 2540

ndoyavesesdniseundelansiesiuiidinmuaeiuiunsiidnifivsaesussina Ao
Srimianunazriann Tuvazifortuiiinisnduinssuelmilulssmaivaonlsauds wu sulaiide
Tuvngiieafuiiinsnuhialaloaetug iaduiinarewus (Vaccine-derived poliovirus, VDPV) au
ansanelsaldlunansUszima Tnslanzseaaailoeunaiay we. 2558 finusninulussing
adsannnnlsalualondaudd wa. 2536 ssdnmseundielandsldusugnsmanslumssiiunisnae
a1alsaluale wazUsznialdiludennasmnusiudonuiuissmalunisussyuadvyioudelan
aiil 68 Wlaidounguniau . 2558 Tnefidomddfediliadusiindn (PV) mugifusdianmu (OPV)
Tuifousunan wa. 2558 vauztisaiuuiuaniedueshialualearsiiusinduililunisveenain
3 aneiududeiiios 2 aeiuglasiihialuale vied 2 Faduamgddnlunsszuinvesaeiugindy
naneitusBniislinunisszuinvedhidaluale viod 2 anefugsuuss dukusd we. 2542
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faiu FoaufiRnsvesanituideinenmansanssngn Seldsunsuailnduiesjifinng
9198793 daduhTalualevetesdaniseundelanlugliniale@eny Jusenidedld (WHO Polio Regional
Reference Laboratory in SEAR) fifneninuazaunieslunisnsiaitedelsalualensludsemeuas
suszmAldun wuta g uazined aaid Sseaisumuimmiilug g e RSB 1ileneuaues
gmsAansfanatnediy 2 sudid i flazdoussiniunislaei Faszneuse

nsmuaumsilmavendelfalualonndesufifnsmnuisaelulssnaiflonadudany
h¥aluale wioimodsiionihialudlesaeiussuusiwazansiusindulasianisvivd 2 (Polio
containment) Tasi3udausnisdsadeuuuasuni ilelimsrusuiuios fifinisfioradedesty
h¥alualeluusemelng anduasidunishan efudunisduiiuniseuauluiesufonamadu
ilelasfunsilnagyurunasnaumsnsvinanesegsiionaduuvamedhialuale

msdsanazihsziihsalualeludsnaden (Envionmental surveillance) ilelsiuvlainlsiny
h¥aludlemeiugsuusaazaoiiugindunaeiugludanadenluszozusn wazagsmisaeiudindy
Uniluszezaoluiflednldndurdanu wansindunisias undngiuneiesufifnisiaduayy
sfumsmsalinulfalualelumoganudtagduduinlsemalneUaonlsaluale

ogdlsfny neduliunsmaesfiRnmasinandsuduasdeddsuamudily atfuayuuas
Safofunanmeluesingies uasmhenusegifoesisluiazuennsenssasisugy feruds
aaenvu Llelilsemalneuszauarudisalunsdniunisuazsandudumisdmiveasuiioy
uUszmalunmsnednslsalualelivunluanlanidudmnesutu
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3.8 1A3IN13NANLIANARIUNUTEAYYIUIUIYIA

932381 gnua M.
UAINYIFEN TN TUNNE TN

Tsan Femuunfeznuanlunguinnianaignus 1-5 U uideyaaigalulfiiiuun (1ndrin

Y 9

sEuIndnetuld w.e. 2555) nunisszuinveslsarnlunguiiniegueny 10-14 Juiniiga 1ledein

a v A Yo o a a < a [y & a v A a A % .
piimunuilasuaniaduiisadudedlulownBuanas lsavainainnisinelisain (Measles Virus)
= I 1Y .. a | = (%) va Y
Fadulifalunsena Paramyxoviridae @nsialasnisle Muvsenaduluszeylnddn a1nsvedlsain
eilonnisamendsiueinisveslininsssun IngaziionnisivaeUssuna 3-4 Tu nanuuIaEuiiugy
Pnndanludmidinazinnie dddydmsuaniidulsaiafeoinisunsndouninuieiionadu
Sunsefedinld lnsrnzinnidniieglunznnlavun wieszuugifuiuunnses insghiaiavihli
NNANNUYDIT1INE VR UIBAAT LaziinN13AAWBLUATITENTULTININN WY Yanuld 833158979
Jusiu lseindedadutymduansisaguitlulssmaidminuiuazvesinaedens Tueonidedls
NTBuetIdnsewitlannuinivieneniendinishndeinUasnanauauay lsaina1unse
Uoafuldmeiadu silivanaussmalidhmnesiuiulunisidalsailiualy duguivszauanudise
wey Tuiveusndled we. 2543 wagdnuaneviulanadmianesmumn Massmilenuidnlsaillyivan Wiy
919 Usewirlunivglsy luwaunsiawfmesisilloy lusausgiuanvestlamaynswldia asdmuneld
Naziilbidnsalud 2558 wilunivuensniilagadlindumuiulul 2563
nnsUszyuaduiesinisewndelan asan 63 Tul wa. 2553 w nyaain auniussyada
Uszwalvglaldanudiureuiudaausnisidnlsainsuiulssmmuluginaedens fusendedls
wagliusgnauleuienisidnlsavinlulssmealnglul we. 2563 dadunsensiassaguialausenie
wlsunaiieatvayunisminlsainvasUsewme lnalasulasinismdalsaintulul we. 2554 Sidmang
angUAn1sainsiialsalulssmewmdoliiu 1 sieseUszeins 1 aueulul wa. 2563 laganudsa
vaalasInsiesefenalniiiedtos 3 Usen1s Ae AINUATOURARUTDYIATULEIND SEUUNITETETaNd
U52@n3n1m wazn13nsadunisssuinvedlsnegsiaia nammznalndl 2 uaz 3 fesedunan1snsia
A o v a wva v U =< o & £% v a wva N 1Y < A
gudunaiealfunnis delu YsswealnedadndudesdvieslfuiRnisndanuaiunsowasdnanimdui
o = 4 a va a %4 oA A [ - A A o ¢ & A g
gousu dnansnsrannaiesuiinisiigndes Uwedauarsindy iedudugUlswasaneiugwendy
aunlsaiin B9iesUfuRn19e9an1duITEINGIANENSANSITUEY NININGIMIAATNITUNNY NTENTI
a1515uae ddnenmdufiseuiuvesesdniseuidelanuazldzunisuseisliduiesujifinse1eds

Tumseasailadelsavinveniinimeeny Tueaniedls (Measles Regional Reference Laboratory in SEAR)
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wdaudt we. 2547 Taefivihfiemderosjofnaedotievessamaandnlu 11 sz Tuns
psBuunanisarvresiesUfiinig dWelwhilaldesfifinanietamaiiuionuannsouas
famnneunaeinsgufiesdniseudielantmua wazuenani Ssldfuiunistensvdiaeiv
aneusveshiavalulsumaandniidiliannsasidumsléfenuies fuiu nsinemansnisume
Jelddnnataduniednfosufifinafensafudulsaiiniu Ysenoudie antuideinermans
as15auae TuguzieauJuRnsseauy@ (National Laboratory) uasgiuginenmansnisunndiduvios
ﬂﬁﬁ'amﬁLﬂ%@ﬁzjmﬁ"’mizmﬂugmz Sub National Laboratory aauzfiidaduiunisuds 13 usa
Fsanunsnsesduiiegedinianninysemaiiensussguimunglunisidalsadalimunaingiiana
w@enyiusonidedddlul wa. 2563 JerosUfjiRnsnsnidedelsaiinvesnsuingrmansnisuwmg
ansansaideselsaviald 2 FRauderusvesesimseuilan fe Smaimaedinen (Serology)
fawala ELISA iensiamuaufivenuile lsM FalsTnnnsinde nansnsatudunisinidelsan
wianilazgnaslumihemuaulsavesnssnsansnanguiuil feoszuu on-line Wearusadaluns
MaununsnvaulsauaznisuimsiadulufiufissunliiAnUssdnsnngean uasdnisuisdons
Anngiaramaeiusvesdeliiavindiduawngdelsndemainondlumana Wethdeyaasiiug
AelsadldnuaInfuteyansszuininer SsFenvudulnemluin “seuininelusesuondiluana”
(Molecular Epidemiology) feyatiazgninanlfifiueiesiielunsfnmuundsfiunvesdonslsa s
sxgninbuldusslevisoly Tunisusudiuanudisaveswnnsnisnisauauuasnismdnlsaialivunly
Mnuszmalngld froidle linunsszuinvesaeiusviosfiufadetuu 12 ou

HAN1IALEUIUYRILATINTINAnlTARlusEndnad w.e. 2554-.6. 2557 Usenalnedsieau
AUheasdalsnvintuszuuiiseidlsaludnsn 4.93, 8.10, 4.12 waz 1.80 siewauuszvnslunnngueny
puEdy uiithaefinisszunveslsaluunsiiuiiluszndngd wa. 2555-2557 ulassauniainlsad
wnlifuanas MnfinsanfisiAiainianisnsamsiesufiRnsmuin urasdfiftisasdelsaralasy
n1snsraduduniaiesufifinisliina Anti-Measles IgM positive Aavudosaz 47, 49, 38 uaz 18
AEY
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3.9 lsalUiaanaantaen

H18 YULUT N
dnwelansunndtruign sy

salddenvenludszmalnedrulngiinannsanide e Fedsznoudie ¢ dlsied
figsanaidunivziilsn nsumuaulsasisauaatunisailsaldidaneonasid w.e. 2558 T§Ureazau
fafiounaiay S1u0u 98,404 518 FeTin 98 118 Sns1hesouauysEINWnAY 151.1 518 Fedfuindy
Sudthefifisdusnnand wa. 2557 Femeanugithe 40,278 s 1@6TI0 41 1

fheoluhia antuwidednenmansansnsuay #5iladelsaliidensanaeinieds ELISA wag
RT-PCR Tulauuszunay 2558 593 3,067 518 wuwaudn 1,818 518 Anluiesaz 59.3 dUrednlungilu
wntinBeungueny 10-14 U (Sewaz 24.9) sesaaunfenguisueny 1524 U ($ewaz 21.3) nanisih
seamaAsuutasdlsvisdhiamsinuiifihedadelhsandine 4 Nevisdludediuiiuandietuni
ganauaziiuiifantn lnsnmsanisUssmanuiasidlaned 3 sanfign Andufesay 30.9 sosunde
waRdlsied 4 Andudesay 29.5 Fuddsvunvasaind 2557 daeAdlsvind 1 1Judlsiedidu
(owaz 35.7) ueninil Hmudndiuvonnafidlsvied 2 isduwduiesay 17.2 1niAufesns 6.6
0¥ 2557 wazanmsasafiogaiiedeinsiui 18 senudehimnsinndlavied uifnuinngn
Aownsitladtod 4 S1uau 9 319 Gevay 500 mMaAsunlasdndiuvesdlsviedhfaneit ordunals
Aanssruinveslsaldidonsenlull 2558 iilesnUszvwulaifinfduniusedlsiedfuasuuasly
Usgrvumsbimmddgiunsidaundaneiugesluiineds Jesfusuiesuazynsvaiuainnis
gngsinTananasiukaznanaiy Tnslenzegneddlutismauusgemmendldmumsusfiduh gl



98 31897uU5Ed1U 2558 | datudTeIneAansassaE

. SovarvosjUiliifansandwunanungueny

30
25
20

15

24.9
21.3
14.9
10
5 . .
0 I . =l

a1y (U)
§<] ® ]4 W59 W]0-14 W]5-24 2534 W35-44 WA45.54 M55-64 M >65 B,

UM 1 unugiinnuynvedsaliifensannafduunaungueny

F1sails=a9ARwuly wa. 2557 way 2558

we. 2557
we. 2558

i 1 LA 2 Lavf 3 il 4 wf 1 uay
A 3

Flsvinl bz any (%)

B @, 2558 W wa. 2557

JUN 2 wnuplimsfiaeldifensenmefduunaudlsyisdnnulul 2557 way 2558
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3.10 NStEsEI9N1sAeIAUlsavIaLaY e

§3NII0U uasa§ad Ph.D.
Hnwaldansunnddungni sy

Tud 2557 wuhiiffndolenletiigsliTinagissma 426,707 au uasiiffindonelu 7,324 Au
ns¥nudthouariindeiodloifendilia ausnansnsninduthe Sninisme wasfiunmam
Fin wiflhedesfusduhialunasedin fieduunisdnsinudumar dsanmmmdniinainua
fradesvasedulida arwaihiauelunisiulssmue wasnshesesiulida

Tutlagiu meshwdeeiibiawseandiu 5 ngu munalnnisesngvsiwansiaiu Téun

1. &n&@u nucleoside/nucleotide reverse transcriptase inhibitors (NRTIs) ﬁﬂalﬂmiaaﬂqwé

JUEAUUIUNNT reverse transcription

2. 91n&au non-nucleoside reverse transcriptase inhibitors (NNRTIs) finalnn1seangnsduds

YUIUNIT reverse transcription

(%
< U 1%

3. #1N§Y protease inhibitors ; Pls inalnniseengnsdudinisaivesdussnavveshisa

4. 81ngu entry and fusion inhibitors dinalnn1seengnsduganisinzdvkasvidndwadidmvuneg
5. &INqY integrase inhibitors finalnn1seangnsdudivuaunis integration

Fausd wa. 2500 Uszmalnglddsuwumanssnuidumsliorubagnamay 3 siafidon
Highly Active Antiretroviral Therapy (HAART) su@kuziv0303An150UNIslan %aﬁmummgm
flugnulilden NRTIs 2 9ila Saufuen NNRTIs 1 oda 8t Idvelimnuszimaiiinisldendulfa
Trfinmadhsefamstiosdulialundguusssns W nduiiheodleineudunissnmdasedula
waznguiheevleinaimssnwimesinulisa

freufiansiudesunnegeasgiduiuine sartuideinermansasisuge lugus
e FRnsildfunsusesainesdmseuislaniiiuieslfiRnisdsdeessemalng lafidusau
Iumiaﬁfumgumamaﬁmeﬁﬁaﬁaméﬁuh%’a Ae3slurisUludu reverse transcriptase (RT),
protease (PR) Tushethamunvaslasimadsy imsiadenoednuliavessamelng Fadudiuns
Tnsdriinlsaond Yalsauazimadusiué nsumugulsa dudunsihsedslungugvaeizunissnm
Fme1gasiugIuLUy prospective cohort study Tneflsagléfunismsamidieli¥aros deuuen
wasvidaduemn 6 Wou auasumsianuiusseznm 3-4 U ffthefndoerleddniulesinis 414 91
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NNlsaneuna 4 wis WumuuannuiaraavesUsewneling Anwilud we. 2557-2559 wansanwnuIn
rouduedulata amawunshies lunguiidiliiaeiuen uas nduieesuen Souay 4.76 uay 13.88
iy Bnguitiinisiiosngadie NNRTIs suvnisnisnaneius finuldvesfio K103N, V106l E138A,
wag V179D dunguiiiserlelfamumdinisinwmeeidiulida Segseninsiniiunig
nsiseTnazinaunisiinidenssndiulade saduaesudufidessidunis ensiu
annunisaliderpenvessemelne LﬁamsmqLquﬂaaﬁ’uLLaz%’ﬂmL%aﬁuamlﬁaéwagﬂé’auwmzamialﬂ
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3.11 WeonaaanILaey lunaiy

Ygzan nisganing Ph.D.
dnwalansunnddruign sy

szumingluszmalng fsnunsssuinduedusniidmioi el wa. 2541 1Anan
anvmnsiulssnundeliSaduildldduuudousefendurontonasansifen Tuydty e
W 13 510 @edin 2 519 Andushsthenedosas 15 deunfinsszunndng Wnussseluued
Tuwpnamileunsdamdn Wy @ (wa. 2546) J5Uae 11 18 @eTn 1 599 @arsInnIsulsenu
mislithy Sminfvalan (ne. 2548) WUmsﬂﬂﬁaL?iaai";mWﬂﬂ’ﬁ%fwﬁzmul,ﬁamﬂﬁu WAYNIIITUIN
pdilnfianAniuiidm i (ne. 2509) ffthesu 209 18 wilififidedin aungainiudseny
sigldtulailésiu 9 2553 fnsszuin 3 afs adausnifedifntaduneddiae 11 519 Fedin 2 5
amgannsutssmudenyt edsfiaafnfifminassyiiitae 4 98 @eTie 1 e awmgainnis

=

Fulsemuvyes Assanuinndminwigesaeuiigthe 9 s lldetin anvnainnssuusenIuai

U 2556 in1sseu1aidamingsiugssnll dguieduiu 2 s1e Lifdedie auvnainnissudseniu
a a Yo Iﬁ a

Yaes U 2557 fin1sszuiandmindegdl dgUiediuiu 4 51 Ll

Y Y

7
kR

e3%p e22¢

M @NAIINNTIVYUTENIU
wielidunlilany

anwazlalall C. botulinum Uy anwazlalall C. botulinum (Type A)
Wilkins Charlgen Sheep Blood agar UU Egg yolk agar 1% Lipase Positive
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ada 1
06NRD
SuusemuemIndansiivluey Fainiinainnisguemisaigaumngiliiiiemesenineussy

nszdos waesulsemuemslagluligudn Tulssimaanigauiniinannissulssmuemsuasnalyl
nsvUaanvineduaiiiteu lulssmagdunuanmgainnssuusenuiioUan

amsnundnsUuilau  C.botulinum

n15Ua9NulsA

1. m3ausNemseesgnaesiliennisdunsaiil pH<a.5 vislianusougauazuuiiiosme
ievihane toxin uazmsududaiienuenemsidunaiuny

2. fonsidnvuziaunfiy nseles wseldeniy vselsadaunienadl fermentation
Jumnudesienisiilsn eenslsfnu botulism asnsaains toxin Ielsfemsuaznsziedagund
wannil type E delaiviliormsiisainniiae

3. Uilnpesnselesiuausouissnaiiagyinats toxin NNASS

ad =
ID/NIINAEHBUAD

1. MIMNLWe Weanaaauwaziiudu Clostridium botulinum

2. ANSVNARDUMAITNY Botulinum neurotoxin Ium‘mmam

AnwazYBwaa C. botulinum IAUVBY Esculin,Starch

Gram positive rod oval subterminal spore wazun1a PY broth

Ansodheuuaiiselionnia aaniuideinermansansisaay nsuivermansnisunmg
195 025899850-8 sio 99403
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3.12 vipeUfjunnsnsaadailsn

LUEYRITIOL LNUTHVAS Ph.D.

HiBgimaangmutiliananaznsiauniadu

(UNINUNANEATNITLNNE T8

nsnsliesevinlsaniaiesufiins Tuseudisium anvduideinermansaisisuay
I§5usheddmmnialsreswianlos Fadilud 2557 840 2558 ﬁiﬁﬂszmmﬁﬁﬁmtﬁmﬁuhqﬁmﬂﬁm6] vadlan
oun Tsrindelh¥adluan (Ebola) waslsainormadiumelany Susennas (MERS) Wudiu nmsdesegns
dwmsiatalsadnsdiaiane fegrsdmsiatalsaildsuiinatesina uaginisnsaadieisaag

n1395793ulsAaR s fURn1sivanels wagldisnsranaiedssunu feg1edinsiaanssuy
meladnlvgiduame dmnanideinlsafeteiteduinlsnton Tuneftioindnifuiaumelaild
Fr0819dan5207 la SuLduthdrenseinng (gastric wash) f0819d1m529vABY WU U lodunds
(cerebrospinal fluid, CSF) ﬁéﬂmﬂﬁiau?jaﬁmﬂam (pleural fluid effusion) ﬁéﬂmm?jaﬁuﬁﬂﬁ] (pericardial
fluid) Avdamsraaindentmdes amnRans skin tissue WaIndesies 191nde waviainden
WDudu é’haéﬂﬂdﬂ@imﬁL%Lﬁéﬁ@ﬁ@ﬁﬂmzmﬂﬂ wanil Wudedeiidmmaiietieitade adsauen
Vaalusiumilannag vessente nsdiialsauenden fegsdmlnaildsudu CSF FwdmsraTalsaie
fuawas (TB meningitis) §ihe¥alsauonuarfalsauondon duviaduftasendviodindeavlol
sy uenanifinsduegradeavionatan ensranisinidetalsrlaon1snsavasdunes
WBIBULNUU (interferon gamma release assay, IGRA)

N13953930lsAN eI URN"S dnlnidunsasemiade shnsnseialsadeisnisee
wagl¥isumssunuLuInIsesesdniseundelan Wud nisasramzdetalsadisemsudauia
Lowenstein Jensen mim?ﬁ]L‘WﬁsL%JaléfmaﬁﬂummﬁmmﬁwLﬂ%aﬂm’aﬁ]mﬁmfga Mycobacteria
Growth Indicator tube (MGIT) iffosanidoialsmasadn nmamzdounemsuddiing 4-8 dni
JReniuNe daumsinsdsluemsman erden1msivseumseendnuuasteniyldiluemsmen
Fmsunadinely 1021 Ju dnsutalsavenvon @ewmnziuein dwlngarasamidesesis PCR
LLaS‘ﬁ’lﬂﬁLW’wL%@ﬂ%U@jlﬂﬁ’lEJ n1saT1an1sReeTliiin1en13nsI9dae Molecular test Gsmsavlina
557 oun mansemsiesveatetalsaresndn isoniazid way rifampicin #1838 Real-time PCR
wazdd Line probe assay (LPA) Juismiflesdniseundelanuugin dwsu IGRA WHunisnsaan
nmﬂmm‘v]mmmmma“msmmLﬁnmmisﬂmluﬁwimLLammmi wazgiasdetonnsidnlatiuialse
wiliifinansadugnaviosujiinng
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delsfihedndsnsnsaialsanisfesujifinisidamnin windszansamlunisauauie
YalsaRosn uanifudeyadmvwmelunisquatnuiias drinmundnUsstuguamisieand (alas)
Ifatuayunisasatulse lagliansuselevd lunisasnfalsadefiaglideadsdildans 1aun
muwwwf‘fa LLazmsmaaummhmaaL%@Gi@&’] mﬁﬁamwmmmu (multidrug-resistant tuberculosis,
MDR-TB) daiiofasiasn isoniazid waw rifampicin 1eddnangeszann 19% Tunguithendudun dau
Tunguifhe falsasglmifidammstiosmatsuuu 2% avay Jelddmuanguthmng lunisamans
Fo81¢1878 Real-time PCR uaz LPA Hu dsl¥inansaasinida Tu 1-2 u lun nquithenduduti
AvzUIn (A anuideRndnunindiondeganssat) nquitiefiviasunnndt 2 Weuuwdanduifuan
$nw1en Tnsfinanisamaaungdaduninvdmnisinwind 3 ey dwiungudiaslnl wwiediae
sz Rdudadiaeinlsafosmansruiusaud egdlsioy fiefildlfeglundninasid dwheis
n529l8 wiagldldSudvnime naRfensranudinelduintu $adu dasldsunissnudeeitlina
90137 waziiolidnisdhfsinislfifiuannty Fesuftinismsatalsn vesanituidinermans
amsnan IWefunisamasusenaglifutunadeudunhensetalsafinnamedouasanatalsn
uazYailsaiiosndae Molecular test Tussuundndssfugunindaunth nquithedmneannsaldans
lumssuusnisle

namsransindetalsn nsnsilasnimseadunesinesousnualufieiiadennio
wanaan nmslfifionsratalsaudsdadunisindefalseiilinansannis (Latent tuberculosis infection,
1781) Tunguiiigunmiiiionsiasmenly sanansdiflasidumdluiwssmanadeimunanzyes
vadszina Wlunguiiheieglasumssnniiinademsvhauvesszuunliduiy Wu fheasiiauiioy
le5un1snuwsng Anti-TNF gthefaglasunisindinugnaneeiors fuaelsadesniauiazldsunssnu
Feafesoss (udu uenandd Ssdinmslifeteitadetalse wu lufthefifufodnaumelaild
fuheiasdoiduinlsauendenlianunsaifiufeddinnald wu falsanszgn Yalsan Judy
HosniBnsiiienusunesomsfindetalse warlifiuifsedutunadatadu 4 3 3 Wluseidua
#3799 tuberculin skin test 1Huun wazilesansogrsdsnmaidudeavionataun flsifdymlunis
Fugegns Bnsdidldlunsfinuite wu lugelasinisnisssfiugeianssuiioussansnnnis
PuANNTuNsAnietnilsavesaniuneuialulssmalnowas Fonuin neldanusudiovonsemsg
as1sian warqudmunslsafndeuisnd andgeninm (US CDO) nansaavhlilddoyasninishnide
Talspvaanguyaainsniemsunmdlulsameiuia 10 wis MsnsafanuseUngudiuiend 3,000
18 dlimausanmsfindetalsanelmivesyanansmenisumdlulsmeiua

wadlanisnsaalml Ansfnuidonaiideyaidvatuayu WuAsATaul uazaudumzgs
s1engn Fnsdis ideddiedosdiosiaumns fanudululdgeesnisléouldass 1un manmade
Sailsadae isothermal amplification waraneUAdewaunil SnsAnwdelnenaaaunisliouluies
UftRnsnratalsavemihsruduudalined lavasuiinisanaalse deddiBnamede Tnsdu
PaelumsifadeTailsaldistu usrtslumaguasnuiielildsunisinuilling samis)
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A573N15ANTRIUISAINATRE1LERAR28 QuantiFERON TB waz T-Spot.TB test

Anw3dsuazarenennaluladn1snsrawediulsanie isothermal amplification
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3.13 NEYUAAINNITSUUTENULIAAN
Tudszwndlne

9015 53%&Y Ph.D.

AR NEIUTYIng e Asntey
(ENINYIFAASATLNNSLTEITIY)

Usemalneiseglunioutuuariianuvainuaemisdanimain vliimnaedidndiuoy
innanevanerintuesusssumaaly el @ ls w1 Fedivadierdiniituusenuly wesdineiad
Suusgmuladlsiosnniifiy vinlsiudarUlutsiuggruiadiugguun vioRuiioungun1ANE LU
ngAdney 1atudenfudieiusznovemsmniinisilvredeadeseldliuiasounss dwa
Tilugasszeznanding ffliewasidedinnnnsiulsemuin deahddlsmeiuiadivulides uas
fuudldufiusiuunniudes éﬂaaahulmﬁﬁmwm%adwLﬁmﬁlﬁumﬂfﬂﬁﬁﬁw Imai%’mmﬁﬁuﬁ’m
fuendefuu agalsinny Snvazasuenveudinfiveazifiniisuusznulduiaiandiendetuuin
Tnsangsveznensouvadiin dsliaunsanenamuwnnaseninainfivuaziiaiuld Wafivivaie
iln vriadifeieusadne wu Wasslandiu visiadfwihlnieeinisdoufisee aduld ondeu
WU Winnsinasullen vissianuiisadntesyinliiinduauinisiunmvasundneaneanin wu
Falth uardaifiauseiafilneuniddinediifiv wionsivisusngidefuuanosednislutng
24-72 Flusrewndendsiulsemudinsiaiy Tnefiornisudiuas Seu fuiosendini Uanthed
suuse pauld ondeu melady uasmeladuin sladuuse wWinfinuansivedad 1iud Wiadmin
Dudu

=3 a
Winsglaniiu



unil 3 (Sead1aniesufiinig 107

AATINTINASURDEN WAL

o

o &
LARUID

gUAn1salveInIsiiafivaInnIssulsenumafivdananlulszmelng wuuinluiiuiaia

U a

pnziueandesniouazniamile Jaduiunniviuganssa vseUhlsuatsu WeUrguyud LN
Audivingl aoniuddeivenmansansisaan lasumod1ainidwnnsia 91U 225 fog1e Nuwin

q

&

'
a A 1

flas1sensfiy 3 ngu Ao naw gastrointestinal specific irritants WusATigaiesas 75 daneliAneIns
syAeLARITrUUNAALe S AdUld o1feu WunyaTiivios ieuds dud Winfiwursvilaluana
Chlorophyllum, Entoloma, Lactarius, Russula Wag Tricholoma saﬁaamlélmmﬁﬁwmjm alkaloid
muscarine Wufowar 11.7 vhlAnenswitesanunn tmlna taelva dsdlumesuusasyiliines
Wuthas anusulafinsnaufeiusunseredin Wiausdalunguiionariliionisun wnduedu e
18 Tun Winfiwusilaluana Clitocybe Wag Inocybe (avuandu) uazasiiungy cyclopeptides
fiflnadeszuuUszamduna LAz TTUUIMAUALEMNS Bangnnatuisad neliAnnisdumaiues
o¥oawnelufid ey ansfiunguil Ao amatoxins (amaniting) Weudssymudiluvssanm 6-24 Halus
wiionsvioasas WWumeairiivios eduifteu endeu TnsuansornisUszana 1 fu vdsinduaziionis
fue laae wazonadeane lawn wWinfivuraialuana Amanita (nguiinszlen Wy 1insslanii)
MFIANUETT Ol-amanitin Soaz 9.9 uaz B-amanitin Sovay 3.6 Feansiudinandufinmsinures
RNA polymerase Il Tunszuiun1sduaseilusiiu vuiaves amatoxins fivhanunsavitliauniewinfu



108

31897uUsEd1U 2558 | datuATeIneAansassaE

0.1 fadnsusermdnia 1 Alanty Fufsurhdunmsuslaadinaniiduuanaisszanueianen Seiadu
ansfinludfinfieussiign Belunirdunisdy vien 19 Aliaansaviianeiuld esnnuanudon
fadu ensvesithefisuussmuiinfivasunndraiuly Tuegfuriavondinifiansfivedly
nalle dulvgjasdionnseduld endeu drewen tasvies WungeTadivies fiveraintuniendanisiu
liAundt Taufmanedaluwievanstu TuneionnssuusaasideTinldnely 1-8 fu JafAnannisisu

warlagnihane fadu FBnsdiemdediddgiovliiiisenisusenuliuniign TasAuingunay
indounaudrdnsliionFousenuniiieannisgadufiviingsnenie udrsuihddsmeaitindthudiug
wiouahegnaiingn (1) Aimdeannisugemnsisulssniulude edwsafigadasivuay
aneudvinfivsioly
Audivine antuideinermansaisisaan Wimunisnisasafigadaenugiiniy tngld
wmedlafiduioun{ldn (DNA barcoding) dulumadiafililunsszyrinvesdeddinldegasnfiuay
whiglaglifuduiidueinassuiisusugutoyadidmmeiugnssy Tnsniseonuuulnsweidume
fursnadudufduenmsgiu 2 Ui Yszneudeuinnilifinisnensia (non-coding region) was
a = s

UShaniinisnensia dmsuviminilunisdaunsiesilusiu (express region) unldlunisiigadaneiug

]
@ a

wWinfivarnanunisalemsifufivainnisivszmuiaiiviulsnngine esandedadinfiv
fandinsndiulngidnvaglinsgumeduguine sudesnanindnariiumsuszneuems
vieszuzyanarszoznatlunITrudeIuL dawalidnuvarnisduguine1usegialdsuuasly
shlindonissuunaeiuifiefiy nafnwmsliinadafidueudanuihddueinnsgunnitaes
Unaluaiinevimetugiinfiuiigndesuiudhgauazidedold TasfimsiuSeuiiiou toxins voudieiiy
finsaanudeiades Liquid Chromatograph Mass Spectrometer (LC-MS) wonani inadamiduieuns
Tndsthefunuameiudifiaiviliinedssnunsmululsemalnennou uasdndugiudeyanis
fiugnssuszduluanaveainfiviulszimalneg Jagrudeyadnanaiunsadszgndliuiinu DNA

signature sequences waziauLdugavaaeuiniivlowusaly



unil 3 (Saaid1anesufuiinig 109

3.14 g1ganuesdvialvud Nil..AA1neu

WITQULNWH LHWS Ph.D.
UNINYIAIERTNITUNNETIUI YN TTLAY

moundnazgnanudesy Wenswiswhawegirhefnwauauuuadagliased aaduide
WeFANTANSITNGY warSURnYRUNUNAFUUTEANENMNITTIAT s iRERSaiengaiue

2 & Y a8y = Y a v ¢ a0 w v =« a =

fife Azdaugnfugsdvialnud ? lnevilundndudialimdanuadiutiiusouynulingiuds
HARSMINE1YATUEY AauNTmMnEluYRIwaIn AARIUNAINNITNAGEUUTEEANSAINNINTIATIEY
YoIgY USEnIazanunsainrantsnaaeunlaluvetumeg e uiumedinunnenIssunIsemsuas
g1 Wedndmuesaly dmsuinaeinismageuremaniniegniues Aondnduyinageudesaiuse
villigsaneinu (Aedes aegypti) neviadlalidesnitiosas 90 (knockdown 90, KT ) wesgeanedild
nadauraiun Melunal 20 wii eegldisnaasuisondi Glass Chamber Method

N1sNAaaUUsEANSAINNITIIATEsoNan ugie13niugs Ined8 Glass Chamber Method
gnaaaulugnszan vum 70 x 70 x 70 gnUIAAURWAT JaNdndugiengaiues Usuiw 0.5 niu
dmuviiavn w3e 0.74 nsu dwsuvdauvia snludlugneaevaunue Yaeeslinuflanszaieeyly
Anadeu u1u 2 Wil Ydesgaaemamleniudenudd a1y 3-5 Tu 91utu 20 @3 W llugvaaeu
v =2 o A 4 a o ! a L3 aa
Tuiinduugaiivaneyios auasunan 20 Wil M KT legldldsunsiiiasizinneati

NANanduTiegiugsidimagouiidien wudwandueidulvgiiidn KT egludis 6-8 wil

' (% '
A 1

Fefoinfiusz@nsnmaunsavitligsarennevioddinelunaidusad deiu Tudesszaninmnig
Frinsivemdndaueiwiaziafind el dudymseduslae



110

31897uU521U 2558 | datuiTeIneAansasIsaE

mmuﬂauamﬂumaﬂmLﬂumsaaﬂqmé dfAnlundndniengniues fe asweillungulnissesd
Tawn Allethrin way laiemmasm 4 (d-Allethrin, Bioallethrin, Esbiothrin, S-Bioallethrin) uaﬂﬁlﬁﬂﬁ
a1 Metofluthrin, Prallethrin wag Transfluthrin Tngansiadiliidussduszneudinlusngafuganniigs
fio d-Allethrin uaznandusiongaiugsiiussansnmananlunsilruuamaeiies Ao wanseld
Allethrin Wuanseangn’ egrslsfinu nsldasiadedadordadetudunaiuiueiailiyaae

Y v aa

Wawnshesieansiadivlintue e muaﬂwmmsmmsfl,umiwﬁmﬁsmmsgﬂqqﬁm wsen1smanelaglyly

s

arsedl wWu nsrdaunaanngiuggnings veulufwiefndsainiiniindauasUszg Warsmiugs
Tadourusm mansenudesuudosegluiuiififysynyy uenanisiinanandreu Hailgniside
wazUsendalunisindngs Aemsliansdndns wu thendreanu aywar wednrlen Tudhmdauamsdndns
1 dudernuan 4 dau walidifuldlunszuendnih wdalddaddags vieuuassuniudug 14
iy wasTu uiasany ue Wudu Tasdalilaususas sgienasshlidnuaadonldansodusield
wazdslugagmelavesusas Inhlfuuamnasmmnevieaazse Jadudnmadenniaiiniinisldans
il fawhansesngrslusngaiuguasluasiadngulnissosd deilnuanifviligmnetios aaed
Ifielusssuruagiianudufiviiosnitasiaillungudug egrlsiniy arsngulnissosdursuiind
aansoviliAnfivl Tngunaseenaifineinisul ilvimdednay van uns Weayndniaunagiionnis

willouwitnasaenldl fie a1u lo wynlva meladn Wudu widaedilinuseanmufeaiudunsieguuss

MAnane1gaiues uwigldnassednsziuazassnindwunsieiionnazintuld deu asldengaiues

Y

luripsntiomaaemazain asleiazainynasmaansveulivedudsa

[

UBNAINKANTUNEIANULNAINTINATIBTUTY N84 SalinInaaeUHERN N ITALNAIN
TolutuEeuriinmie Wetungilounouied mungdnnatesens lon

a

1. ﬂﬂsmaawsz?m%mwmammmmwaﬂmmma

2. MsnageuUsEdnSnningiiudanuidautasduuaziuainau ne smudura

3. MInadauUsEansnminglfivindngsinyuls

4. nMsnaaeulsEansnmingiiuidns aammawivLzmmﬁﬂummmimmuimaqaﬂmuav
nupuulaIUluaN NI IINYIA

5. MsnaaeuUsEanSn ningiifiuindngs Useian Electric vaporizer mat/liquid

6. NMInegeuUTEANSA N IngIHN windnuuasssnmmiofiufdnutaiulasuasay

7. MInegeulszaninmuaniuriussinnvean Laznalsendnlual

diewg viuleaulaaunsawisanvunsnegey viemniideasduaiunsaasuanuiiinialéenn

hefnwaunuuuadlagldansiaiine



unil 3 Faud1nviesUfunnig 111

3.15 @AEINNITUWNDILINDIA
NUUNIREUAINAIUTENA

WITUANE RYNUS N.4.

[y

VSRR AnIdEwasiRIuTINEMansnsng (Weingl)

9 o
tayanaly
o & a = [ L4 = = a =
W@QQWLUUﬁqﬂiaﬁgsﬁu@ﬂuq HLaTREABY 79 AANWYAUNINLALL AU TINIIINNTWIAIAU AD Aurum

wladmes Anaudiviaell nesdlivinfAsenduesndiauimuniusanistuaty lideshsianisiia
Ufnservilalavaes ldwnseu wazldazarglunse sniiuansiaivnesin wu Aaesu ngeesu was

€

wa - ! @ & A | = ~ |
1ULE UNDY @mﬁm‘U@@u‘ﬂ A9 HaALABIENWTUUNUINT ﬁ%ﬁ]@ﬁﬂ Lu@Ia‘lﬁ%Vl@@qulll LLasmmmquu

o2,

a

Jeenunsadiduusiuuns viesaiduduldonin Juilinesigmirninduedosysu Mases Wiy
Tusssumiusvesd Anld 2 uuu Ae wuuUguall WuurasusiiAnannszuIunImsssalinen fins
NALPNUSTTUTIR Ve SukarasazarenIndan I liiinsazaufveswinesiluiuriaieg wu
ol Auuwls wavfungneu drulnguesliiviunlsnal nuiRunsenseiunznauasiiusunames

a A

wnnIiusdndu dauvuniegd Wuiuilinisazanvensmaduduianisdnnseu Jagnianily

=l

avaumaguiilvil Wu dwhe 1w elusznaunsiglugnn

AAEMNTTUNLDILINDIAUAZHANTENUADFH VNN

NISLEIANBIAIBDNAINUIAIEITNINNIBAIN WU NISUAREIU (crushing) N1suAazLden (grinding)

LAENNSLENTALDABAINNLANAIUBIANLENTUNE (gravity separation) L UWAssTlilansanenanin
o v ! IS a a dl J QII a a o a U ! U A

nosAlang iUtz dnsnin esannvesainuluuwsdusniamesmbiiiu 10 nfudedu nioUszunu
0.001 % lmsumtin ftu nsatanesrimsasiailaenisidaisazaisloeoluadslasuanuion ez
anunsaaianesdlaninndt 90 % Fudunszuiunsilivssavanmassazdunu leenluddsgnianldly
AINTIUVRMIDINT WNoanneIAILaslansdus WU [U #zd NDUAI 99NINKT WBNIINT SINUN
a N a ° ] ° My I B I3 } a .
flansiaiiauq Nanansahanlduenvesimeanainusla wu aaslsa (C1) Tuslud (Br) Inlegile (thiourea)

1Y . < v LA a v o w Y] oA =
uazlnledan (thiosulfate) WuAu weillinsanansUsznoudouvomBIAAUaITRInandauLEn s
teuninansusznouisdouvastloenlun uaslinnudssionyud &l dwnndeugs wazdulinaideudis
unsdelaifisnihunly Tnevalunszuiuniswdanesasensltaisazaeleenlunuss nousiedunousigeg
fAe dusnyalaunualvdvwianiudeenis antudludunssuIunsmaeiiienenlans Wy N
U wagnedwas eannduns udhlavenauiaialaluvasy (melting) wagyinisuennesdliuians



112

31897uU521U 2558 | datuiTeIneAansasIsaE

(refining) WAlUNTTUIUNNTENANBIAT lézjmluﬁmmsﬂﬁmﬁﬁ%mﬁuiawz%ﬁﬂﬁuq fidunsdusznouluus
Aaduans@deuvedlseilug vivinersaaresildon sravilnAnuuideunieasanluiislyomis
ﬁwlﬂ;jﬂﬁymzjéumwuaz?ﬁLL'mﬁam LﬁaqmﬂLﬁawaaﬁﬂgﬂwé’waaﬂmﬂﬁuuﬁ' widewisaninusiiliifives
Tuasarans usdsasilvelusoy Suonhveadefinduluyhmatidelilselusoglunasifiniugu

ﬁauﬂéaaﬁaajﬂaﬁmﬁumﬂLLﬁ'%‘%@meﬁWﬁssmﬁ wWalnsiulalaleeluananeisazliidusunsnesod
fad

i¥inuazduwindey warnmadonistidavendefiintuldiesmdaloenludvindy widdesdilsd
Tangdue Aiduesivsznevluwausivhinatanesdnduddy
nsduiavidoganuleeluduiinageiinszanelueiniassosinardun ssinadonisiinuves
auewaziile Wewnlveluddudwuiuns electron transport lu mitochondria weswadigly
ylAANNIE anoxia sefuwad (histotoxic anoxia) hivwadliannsaldeendiuiiazareeglunszua
Bealdifiudl dwmalvinszuiunisiwnuedfuvessimedsunnannildosndinuluaniiylfeandiau
liAny lactic acidosis Swilviiennsnisauesiifiudusssarusn Tnadeszuuiilouasvasn
Wenvihlianuduladinen dnasegudauaunismiglavilivesmelauazidedinla daunstasududa
TggnluslulSuiades ) willuszernarwiufagyiliminenismelafindn eudeu Uinfsuy rey
InsesfiAnnsuenest douaniflennissouuss nssialalld smsnah uazyde (Dudu 8niBudsrhiny
WUINABEAAMNTIUMITDISNIAITWIALAN (Artisanal Small-Scale Gold Mining) %3e gmamnssulu
asauas TSnsatanesdlnelivsenlufunesieenunaniunse weuadiusa 4 uwdnhuseniidu
Tunedluien Fasenazszmeuaziingsruumadiumelalagnss oradusunsedadinle uananille
fausevldudregluiuiinadu asilfiAanisuudeuluiunasiiegisliaunsandnidsald 91
Uszaumsainsiunilosludisiszna asulddn nansenunsauamilifntuiianuvanuatsiaz

' Y Yy '
a v A

Fudouluegnads Mltuediuisnisviinies aa1uias a1sene 9 NUueglufeuusiyaduun saudanin

'
= =

masiduveadefifintuainnszuiunsranuasuaus dausunsiaiifiwlusilianunsadesfunansenu
AAeTuld Wy Az ﬂszmumsﬁﬂmﬁaqLwiazgﬁl,w‘uazLﬁmwamwuﬁmn@mﬁu WU NILUIUAITHAR
IneFBvaeuazansusdsiedlinuieulugumgiinganniliifnffiv Tnasouaniiznisennia ves
Foidulaveninazvuidouluwasiiuuiuuayldnu msuonusinnstdansied Ssdawaliansivian
duudoulungdih nuiaanu viounashay fn1sinwinislésufivuseniseswosausulumiios
artisanal small-scale mining Usewel Zimbabwe LW3gUWiBUAUNGUAIUAN WUTBEAY 72 YDIAUIIU
91NTAUNUSAU chronic mercury intoxication walinueinisaananilunguaiuny dudinadnwinisle

U U .

Suduiia cyanide Tumnvuilogondelndiniioausmosilagldlveludlunsadiavesussmmniade fnw
5¥#U thiocyanate lullaaz@aiu biomarker vesnsléfuduia cyanide WisuisufiunguaIuAy
wudnaulasududaiseau thiocyanate (0.30+0.26 mg/dL) geninnguaiuay (0.24+0.23 me/dL)
pg19fldedAgyn19ada (p=0.0021) wllasUna Gold King Mine lusglalasile Ussimaansgoiusnn
Junilsly 230 wfleaifiinnisialvavessiglangainveifuinmas Téun waaiflen nesuns nzih
vy wamila dangd uazansuuidoudu asguilthlnewunsfuasminganitAunmsgu 100 way

326 WINANUAINU



unil 3 (Sead1aniesufiinig 113

Useindlneinissznauanisgramnssumiiosuivesd Tuftufl o Ysazna 2.8 wdaud
9 2548 ndniunestinsgiiiuiaa nsuminensivianaldinsdsenunmiiludiihes
Fafudnhamvesuiinas wuasny uaadlen wazuuinda geandiund Tegludusnivihnisfine
fAuwsanfagandnanunnsgruynanni wavilseludgandnAmuinsgiu 3 aoil @auNanITEnUAUaUNN
MNNsUsEneumilaases 2.73n5 WeTudl 20 nuawius 2558 quéiivinet antiideinermans
a15150aY lAsudAIeg1991InNnIuAIUANLIA Lﬁ’ﬂumil,ﬁuﬁ';asmL%amﬁuaqﬂizsmsuuﬁmﬁaagﬂuﬁuﬁL?ism
Uinuseumileadiuiu 46 519 LilonsaiinsziUTInauuanida wueglurae <5.0 fis 17.8 pe/L
dlelIuuifisuiy reference level fifagsening 4.0-15.0 ug/L wuinsswvuiifuiunaussniia
a1 150 pe/l Fwnu 7 319 Eadudosar 15.2) widosmnuusnifausiglavedinuldiduemng

wazdanndeninly wazdaduussmdndudesisne Jehlvddldannsavenuvasiiunveanisiasutng
$ame faiy Tuseidanudssmsiumunnihssidaenmaiuiedslusezng 3 Weu 6 ou
Lﬂja\‘imﬂizﬁuLLmmﬁaimﬁaﬂi%mwﬁam”aﬁﬂ% recent exposure (the last 2 or 3 months)

agu nsdudunisgeamnssumiieanivesdl viomilesdug dendimansenusedunndes
pdraaniaosddly Fudunisdanismiiewsiinsaduddfyiidosdinsdnviardnriunuaudou
Tasansazudniung n1sfanisveadediindudesiininirtnlvoglunasiiauquieuldesii
duefnfunnusviouwnduisssud welvidulaldhveads/mandfinnésayliidudunsesedsddia
uardandou iedasfudymiteraifntusedunndeuuazauninvesusssmlitiosiian



114 31891uUsE1U 2558 | datuiTeIneAansasIsaE

3.16 KM online: wulaa Tauws wanaautdiun

qn3ian a1ty M.,
Unmatiansknnduuanis

Y A Y U W = vl y ¥ Y o o w 9 1A
alaniiudansdvun velvdanugull” deanuinieusunmaenliusyiriueialdluizes

Wwdanlugail Internet ansaifsyanannie NNa1v1In wazgunsalansaumenieisiaignidiis
leireniadeneu awsilunmunlufiszwiuurrainsluesdnsfinnudayatiagis dnsdeanssening
[y A = | . . ! Ao
furuesegmalulagansauna lnglanieniu Social media TugUwuusingeqilanuvainvaguag
asnrnuaulafageliRnau Wy Facebook %3e LINE iieinnnuiluluvesdnuiuy update fiuunil
AOUNIHIUMINAD Monitor 38 Smart phone

sl 2557 funudnnisaaug aantuideinemansansisagy iugesmenisuusuanug
WU Facebook N133AN1sANIvRsan1Tunelave

“KM at THAI NIH”
https://www.facebook.com/KmAtThaiNih/



unil 3 Sead1aniesufuinig 115

33 Page fananldsumnuaulaninyrainsvesantuideinemanansisaguiansivinis
wavanatuayy udsyanameuenidianden Wallad Tdud uanneufuiluminAanssy wazanss
PSTIHBUNSRUT Page

Tud 2558 fiuarudnnisainud IefiuguuuunismeunsuanidasuiSousiiu Page finann
luguuuu E-learning luite Global Health Security Agenda : GHSA Fauszneuseunaugey
Aoty lsafaide foAnAy warANUUABAfENIITININ F11U 11 unay loun

1. Global Health Security Agenda : GHSA fieagls

2. Ebola 7. HIV

3. Antimicrobial Resistance (AMR) 8. Salmonellosis

4. Dengue hemorrhagic fever 9. Awlartnidh

5. Influenza 10. Persistent Organic Pollutants (POPs)
6. Malaria 11. Personal Protective Equipment (PPE)

warluide szuuaunvesanluIdIMemansa1s1sMEY 31U 7 unanw laun
1. dogunaulevieamnn antuITeImemansansnsagy

2.1SO 9001 : 2015 7.1SO 17043 mauﬁ 1
3.1SO 15189 : 2012 lay I1SO 15190 : 2005 8. 1SO 17043 mauﬁ 2
4. 1SO /IEC 17025:2005 9. AAALAC International

f29819%11 Page : E-learning waz Quiz A8y Facebook : KM at THAI NIH

FeuandNELIIIN Page AlAANUIINUNAMLLET SianunsasiaunaaaunIu3ANila
MENTNDULUUNAABUTNEUNAA (KM Quiz) LieTas19iaannfinnudanisaius uisidanddgynan
= v 3 D2 Yo v = 1 ' a0 A v sy v
Ao N15la Share asAAuslkAyAaINsiasuiLazSouslvagaunauuiusnyansiinfsladeg
MILLUIAR “Auanee aaleguayn AU E-learning”



uni 4
1IS9J1a1971NJIUUSHIS/USNS



UNA 4 (38UE1INUUINIT/USNNS 117

4.1 ISUUAATN

4.1 WAUINITFAIUATIVDITLUUAMAIN
AnUUAITHINY AN TENTITUEY

o 4

230UIN3 JUNIUeS Ph.D.
UNINEIFARSNITUNNETIU QYN TTLAY

goedanvigasregns  desdladasnaisde
gusnislalsse gaanuglunaenu

anuAfeinemansanssaay naivermansnsunnd felumhenulugiivhasharamng
FruuiToRaguUInITATIIleTIER saeaudtunsluiesufRn1ss1aduarnisinng
osufinaedotne Faflanusnduiivesdisruunmunmiitisdamsnuiemadlitiimsgu Suae
gnies thidefie wanBuflveusu mefannsruuaunmvesan A IMemandans sy Tugadusiudy
GuanmisliyaainsldFeusin ssvuauamieeylsuazvlusfesiinunmsiuiidhaniedostu
uvens Selilddesdeiirliyaainisesdnisianudilafinssfunarseusvaulnfifinduun
sasdldepefirnudlalunud egslsin luadedunfldBoutui desdimaissu 150 inldiile
ftananumsiuszuuaann Ingldsunsut 150 Hu el ssdmsszriassmaiidaensnasg
(The International Organization for Standardization) @sléinsrosetuiled w.a. 2490 Tnedidinaulng
SO #epgffluasiafin auiusigada uaslufivousutuiluh faqusvasdvaanmsdaiiosdnig 150 Ty
AitoidunsdaadunsimununsgiussninadsemanazAanssuiiieades e swaungnamnssy
LATEENILAZVINTBLALEY TINTINITAAAUNIINITAITENINUIENA AABAFUNITNAIUIAIINTINLD
sewinadssna fasuiananiliin eadnislaldsu 1SO Amneannudt dudvdeuinisvesesdnisty
drtunasuuasnduiivensulusziuana fafu aoniuiseinenmansansisageisfesdinisduiunig
1ué’wuﬁme‘]ﬁgqmaé’wuﬁawﬁﬁamiLLazé’ﬁumw%msé’mmﬂﬁaamﬂé’mﬁusﬁaﬁmumaq 1SO #1439
fifedosivanuvonn

o

TngszzEuusnii ngu/dhe/nu sequosaaniuissinemansasisuauldsusouldedimun
A 1SO TiRedesUsEnausie 1SO 15189, ISO/IEC 17025 way 1SO 9001:2000 lnedauAsNIT
2Ty wazanUsdl funiivs Jafutrmensveseatiideinemaniansisagy uaslimufifeatu
srvuamuan Wudlinisevsufudniid suvisldlinisudsinuiiou Yaued udsssunme
NFIUNITHAILTZUUANNTWIIBIUAURNTS uazan@su Unufan WulsssunnoynssunIsimunszuy

AMAIN WFoUNWANLBUNTTUNITALDAUAIN ANLOYNTIUAITATIVADUAIINNABIITIATIEN
AzOYNIINNNIANGNFRIUaeniEluiesUfURng wasanzaunsIUNISAUEUAINYAAINT WuNENGY



118

31891uUsE1U 2558 | datuiTeIneAansassaEy

nsniu Sangu/die/mnuseqldinasududeu SoP atudaqiiieturldidunisduiduenili
unmsgrumuszuuauam auluiige anrtuldeinermansaisisage Iisunsfusesnnsgiu
SO 9001: 2000 \HuaSusnislotud 11 N wNIAU 2546 910 TUV Rhineland Tuwnedl 150 15189 uay
ISO/EC 17025 g¥umssuseadugustenrluuil 25 nqumau 2509 Sdduvnziufiponssami fueday
vivthildugdanisaunmaesantuideinermansaisisagy Faa1nnnsGududangn aanduide
Ienmanianssuay Iiinsiauszuununmesslivgads Sldmnusaruansaaudenuesi
Usgnausegivihmihiidugdansannmvesaniuideinemansansisagy awadu eun augule
Hag bwadng (w.e. 2549-2551, 2555-2556) AMTRIUNIA W51 (W.A. 2551-2554) Aaue13InY ad1uad
(.01, 2558) uazAMaIYING Junsuas (e 2558-T99tu) venaniudsddioddansamnmuas
fAuauenanInanIwvesaatuITeinemansaisisagy Aenundanta Smmm1ang Jeldvivii
ogaduufeiondd wa. 2549 quiialagiu iwﬁgqé’aﬁﬂmzﬂsiumsé’mmmﬂaamﬁamaﬁawﬁﬁams
uazauinaaeunLT MR RN s Tuduniavesusiussvuaua i lfszuugana
yosantiifeivenmaniassnguiinuauysainn ey

Uaguu antuidedinenamansansnsngu hsun13susesnnggu ISO 15189:2012 (Quality and
Competence for Medical Lab), ISO/IEC 17025:2003 (Competence of Testing and Calibration
Laboratories), ISO 9001:2008 (QMS for Organization) uawiifisiuande 1SO 15190:2003 (Safe Practice
for Medical Lab), ISO/IEC 17043:2010 (Proficiency Testing) waz AAALAC (The Association for
Assessment and Accreditation of Laboratory Animal Care International) Lﬂu§1uiuwzﬂ§u 166
MeMINAdeULAY 3 wnunsediuey saiddinmaeieuniniiovonisiusewmiussuninTgL
ISO Guide 34 (Competence of Reference Material Products) e 5ﬂ%ﬂﬁ15ﬂ%ﬁﬂémﬁmaﬂ
150 9001:2015 ngluT w.a. 2558 Hneldmandnduresidrunemsantuiteinemansansisug
autiagtiude uw. aune uaans dwinuldimihidudunuduimsnuszuuaunin (QVR) voensy
Igenansnisunmddag Tasszuunsuimsdanisnaamees 15O 9001 T fuimsgeanvesesinisay



UNA 4 (38UE1INUUINIT/USNNS 119

UaUMINEF UL UTMIINTTUUAMA M vt iindndussdnislrinisufiRnudeimunlageide
nalnwes IS0 9001:2015 LeagAeliinUsAvinagagauiasdnig ey olviaenadosfuuleuns
AunFINa antiddeinermansasisagy AldTnsassumnuwdeuiieazueiunsusesianan
Inein1sAne1omMuuAsIgUes ISO 9001:2015 TAUANULANANIINTDNRUATEY 1SO 9001:2008 o8l
Mntudsldimaniauanundeuisinuenatsuas msufoRauvesngu/ine/amuseelfaenndo i
dofmuadenan uazuenaniiu esnnsusesszuuamnIm 1SO 9001:2015 Tuafsilifunisvonis
fusosiasruuRevesn e mansnsumsianan mudesnisliiauaenndastuinusiganin
N15U311599n1301A55 (PMQA-Public Sector Management Quality Award) 8n61e @an10wide
ngmansasnsauay Ienesdnisadunisiaeiidiusiudunsudngrenansnisunnd Tun1siaii
Quality Procedure (QP) AIUNTEUIUNTATNAMAT 2 NTFUIUAITIIN 6 NTLUIUNTT WA N1TATINAL
TusnsmaiesfiiRins waznisimwinan ety juiminig Wudwau 4 adu 910 QP flavun 59 aty
Uszneuse mMsnnainziiionnduiesufofinisensds, vinsmsaiiesziily, meiaun
Vol JURNsATeYI Lagn1snageuautIIy el fURNITNIeNIsENgwara1s1TMEY aeenans
Hmuasaue QM wazwuurlasusine nsuinenmaninsunndlaiimsusznaitelineaadduaziions
Uudsafielsituiunisvenistuseanielul wea. 2558 4 lnefiulovigimihsnuieganusaliionans
f197 dananldlnemsasuisannsaliuuuguuuluiu Sop fimhsnuiundogiu uenaint anidy
Aeinenmansasisagy Ssfidmsulunsysainnsinasinuaiwnisuimsianisniaigiitenisimun
suuaunmaglunaAngimandnisuimdnned 1 fonshesdnisdeasdedinisiasanas sy
puLeITINTaRDIEndng T sedng wagnanadl 2 Aensnsunudgnsmand Ideulsstussuy
UIMIAMAIN ISO 9001:2015 AanaT
Fetfuaziiuléin N13AN I UATURRUITEUUAMAINY DA TUTILING 1A AN TATIT UG
lefinmssuduanuiideiles fimsiaungnissusesimie fnsdidunuiaenadesmevaussulouisves
naAngrmansnisung Tnedfuimsitarmansoussdaudilalussuunmuamiduogned nfads
fngu/dne/ausiag Afinsvirausufuduiinshnfuiauinudiuszuuguainyesanduide
Inemansassnan daruinui uady uaslenuduuds nuiiieseuanfiqynviudiynidn

a v a s

NunaulanandTEInemansassaguiiauanunussuugun mauIntelaqiu



120

31891uUsE1U 2558 | datuiTeIneAansassaEy

40 Nna29UazN15M529710928

botulinum toxin #7835 mouse bioassay

AN.6y. U3VlEg §227UUN Ph.D.
Wgdmunnddungnisiey

& A

naudnivnaes anUiATEIemansansIsaEy nsinermansnisung derduniieauniinda

a v =

SuRnveuszuLRIUfuRnsdninaass nadugudnarsweslifinsnadeuuazidefny naenaunIuny
ArunMLazATIAeNSveINAnuTiaun e TIINemansnITums ey ndudn innaesTuttuaiy
daglun1simueslfufinisdninaasdiaonnassiuuleungvainsuIngIAEansNISLINgwasINIgIU
anafifedes auldfumsusesnumnTgIuNSGespuadnvnaesana (AMALAC Interational) 3nsgu
ISO 9001:2008 kazu1m35g1U ISO 15189:2012 TuveuwanisnaaaunisseAaLpasludninaass (Primary
skin irritation test in rabbit) nM1snAd@sUNTUNIUERINAaDY (Close-patch skin sensitization test in guinea
pig) uarn1snIRe i uadludendrnaes Iedinsanansosiseinmszuuamn mioal
Tudsudszanm 2558 4 nqudninaassléfuuounuisnisialnininanduiteinemans
41513048 Ao N139533383d8 Botulinum toxin lugUiensflszu1neieds Mouse bioassay WazATIY
Anzimuiinves Botulinum toxin §e38 neutralization 3938n15anann Felduisiiu Gold standard
wazdinanmidadeifissiafelussmelng Tunisi ndudaivaassdusidunindoduluyssaa

[

2558 Tpedaviuaudianis Usenaume Rneusumiilidanudilalundnnisuagisnisnsiaitady

JassiosiRnslaensimuniuiuazdaeseunsosogunsalid iy dalndmdnilonaflnufumis

al

N139939713dY IANTBUENAITANNINLAENITIAVILENA1SUIATFIUNTUHURMU (SOP) samstatiudin
Aadeslfasnndesiussuununinvesantuideinermansasisugy wazisususiedianngiae
dadiiunsnsaifede vl WoAuaaleudssanm 2558 naudnivaaesanuisadniunisiaieduany
unuURoRnsuazannInsuanTitadeiegsandtisldsuuisiu 7 fog dwiuTeulszann 2559
Fafluruazadunisauauaunmagluiesufifinig (1Q0) seld

usnilonnanunegoulayIdeilidn inasudn nqudnineasadinszmindsauddnueanisly
FyaaouzuuvuduunuiinislidninaassaumdnThree Rs (Reduction Refinement Replacement) slst
WAWIBTNAAOUAINTEAELADITTATULIIMBA9M LTS Isolated Chicken Eye Assay (ICE) Fadunisi
1o fezandn finunuiinislidnd Jsldsuseiananuddel 2557 UssinmnasAdeasauiniaidngeniss
Juswuvedswesaaduiddeinermansaisisagy wazlasuniseuidbinudunisideselulasinsiuunis
NAFDUAIIUTEAYLABIRDAIAAIY Reconstitute three-dimension cornea cell model lulsuusyinnu
2559 Fadulasinsideeasnlulszmalnefsiunsidwaunuiinislidninaasdunisnaaeuaiy
seaeidosdoniin Judunisdosenauiuariinfiannanisliiivaaeusuuuuduunuiidnivaass
itomsneaeuuaIdluUsemelnedneng



UNA 4 (38UE1INUUINIT/USNNS 121

4.2 STUUUINIS

UNUIMKLINEgusisnaly

UseAad ASUITNANDY MN.U.

CY)

nipnsuIlUgIUEYN1S

©0 © 0 0 0 0 0000000000000 0000000000000000000o0o0

e e 0000 00

0 06 0000000000000 0000000000000000 00

e e 00000000

fheudmsialy antuideinermansansisngy nainermaninisuwng sinid fuiiavou
AIUALANTIVEDU AGUREDY Lﬁ'aU%’UquLLﬁlﬁUi’jzgmqﬂaiﬁﬂslumiﬂﬁﬁ’ﬁmu UAITUTTU muqimﬁﬁ"ﬂﬂ
UMM ewan nunsiu nustumnuy wasmssulszna Huensthzainm msldeinis
anufisvns dudunssuatadniseneg asadeunaidniieiu srvasuamailundngiunisine
NIAUANIUYTTINAMUNNSaRTRRNUTETInvesdtinulszana warRuUIRNsuineImansnIsunmeg
WUna18duauysgnalariuUnge mﬁmaaumi%’m%a/ﬁ'm%’wﬂuéwmwm;Ea"wmamaamﬁ'ui%’a
Wemansassagy MIdnidndnan nsdnnisadaiag nsdvieian Wvilussdnsamdseansne
nsusTUAeRs Toudhe nsaneen msfiansananufemutey Mavssdiudeussdu nsvensyTenL

[y

13093 1YBASeN Tl unsdeuUseif N13AIVANKALATIIABUTUAY LasimuIAMAINNTUTINSIANTT

v o

MINTEUUNINTFIU ISO 9001 mapnulfuiiniingiau q auigdefulyyiseunung



122

31897uU521Y 2558 | datuATeIneAansasIsaE

NSNRILNE19RaLLBY

MsflneusiBsiuinng Fes “anssouzypainsienmnIn’ u viesUssyulvajnsuinenmans
msunmd uazlsausssiduvionad Sminmesys fuil 5-6 Squiou 2558

Fuil 5 fiquieu 2558 UssEeiFes etivmsdminvesizuazuumisnsaiiannsgu
Aulusslavesdiusisnis e wilaus nwang dAnsTiutgyni1sitay d1nulannsznss
A157150aY IUIUUINTIUTEYN 188 AU

[

Jufl 6 fquisu 2558 usseeiEes dheuimsmlunugndniely Tfdrsmyszan 93 au

MnmsUseglduszudlufionsiama 2 Ussidiu lun

nsuAlunisasdenanviey ;- ldsumuuziianuieiane n1wsna UAnsvIuIYNITNLAY
diinauudansgnsnasisagy wagtodnfiuainnsussyrhsuimshlunugninely elduiu
uililuasauiRssmsliivesasnandiy dmsufinufoRaundaiiaund ieliusazngu/ihe/au
anunsonsaeuNsInUiuRnuasdunsihvsadevidevesyrainsludhela

nswiludeufufnisldsaswnistiduluamussideu laegagndes : sugmummuglaviuly

v

wuuresunslsasudligndewussidoudiinueniguuss Tnewdsudoygnvelisaoudanniiud
Gumthauguwvugidugasmnn Wasudugdwnens wieginuinisunugdiiens wazivua
seilounsvelesasudlu Ao dwuunesureldsosud nnu-Usuumanesdeaiavtin 2 Ju neun1sy way
nsveldsasudsnadenin fesdeaiamiin 3 Tu neunsly whmniinishaseaudlidauunasulnaueuy

winuglaviuil dvnfletunmuedned Aaunsabiusnislamunisiasaula



UNA 4 (38BE1INUUINIT/USNNS 123

AUE. ATURENUINITNIIANATIZN
MW UUANS
UUNITIOU LU a0
@Lﬁ?iawwmLawwzﬁwuL%aswiwawLLazWﬁﬁm"‘mm
(WIninemansnisunndideavigy)

41390V AYA.

'
a wva v A

AudUIEAIUIIUNIIATIVATIwYka 1T TelsAn1aieaUfdfinas (ava.) Fomatuilotui
17 wounau 2547 Spusdudhovesantiideinermansansisaanide Tneddunandhi

1. Wamuazliuinig madufedisdsdinig wagnmsnenusansnniesgd Tiduluees
fusyAnsnn ieluanunsaiunfuazaniunsalonidy

2, U33mumuﬁ’wu’ammﬁgﬂmaﬁluuazmauammﬁ’u%’aiwmmam‘mﬁﬁmqm

3. Wugudnanvesgiudeyanisiihisefamaiesujifinissedued lnenissiusiudeya
nMsEhseiwemiisnunegly wavlassnsihseTwesantiideImemansansnsage iamﬁ'ﬁa;ﬂa
nshsyimemiisnuneuen AATIER wWana wagiialnINan1TRNTE It fURnIs

4. Yuinsatiuayumhsnuranuesantuideinermansansisagy luaniunisainissyuin
vedlsa waranumisaignidu ielvnisdndunuvesaniduideineimaniaisisaguiduluegg
HUsgansm

5. WAIN1SUSMILAgNAYeEn 1T WITeIMEAERn S5 SAUEUANLSTUUARIA N

6. UftRTwnsdun audlé¥useumng

sewbudl 2557 an1duideinermansansnsuay Uiulassasinsuusnuneluresantiide
Ingreansansisugy Welvinisuimsiansnududuliegaiiussansamuazsmunzan @oasuns
nsitaunumnsiefifinty Selddenduitadelsanarsiu Ty ava. iWumbenuniweanduitede
lsanane dyaainsufuiRaudiuag 11 au Usenaumedisivnis ninausIvn1s ninaunsensa
550N Wargnaneting1 wismsvhaumelusenidu 3 vu fie 1) MwFufeds 2) Nuszanuns
sz falsameviesfifinis waz 3) cusenunagniduius gnidliuinismmaiinseivesaanty

(% s

ARYINYIAENT

[

81519048 111N 200 MgUUTENRUMEZNAIINIATE UaLlaNYU gNAINIATE

o

Aolsanguragudlsmeruiamily Tuynwausnisguan gudinermansnisunmgd miheanuniasyd

<9
(% '
a

MalulazuendaianseNTassagy Megridwmsinienmanew/iuduwelse wu hia uwuaiise
W93 W191dR enTI9d1TiY LarUIunalanzd1e UIn1Tmegauaudniaass auanunsaiuni
waganIuNsalanAunInTTEUInvedsaineg Rt vselsARnnaduneiuwsdue wWetsneau



124

31897uU521Y 2558 | datuATeIneAansasIsaE

nan1siaseilulgluntsaduanyunissnwimeiuia nsaesvaiulsa n1sarvAudesiulsn dayaniuiiy
Ineuardunadenuarnsnannanfeiesesdens Wusu dmdugniaaenyy Wulsmeuiaeny
aadnienvy nguuiiniiidyaneaeundndeitesiu Mdpuuamianisunmd Uidvnanevsuay
iweshudanslinenunanisiinseidmiunstunsdeunindue nsvaaeudsyanamuandus
nMsmuauauanEansue 1udu fegradimsradanandisduiadsunnnit 20,000 fogrered
uarlususzanm 2558 Sietedimavioay 23,887 ded antuideinenmansansisaay davh
filensifiufededsmnaielignaliiduteyalunisifusedsuazihdsliognagnies atufiudid

2552 wagatununiul 2558 anAanansaniiilnanatununmiulaf nih.dmsc.moph.go.th @sagdnadiam
wazuandnelvignasioly

@J’ﬁamslﬁuﬁqaﬂ'wdqmw auul 2552
(iUl 2558 aunsanndiilvandl nih.dmsc.moph.go.th)

U alwusns
JUIIWANT 08.30-18.30
TUMYAIITNS 08.30-16.30 1.

ANSEINTIIUBNLIAITIVANG
Tunsdin1sseuInns o amiu TUSALISAAUE. NSIUNIINTANT 829910

snsdededensan
1. Msidamnunueavisenislusuald
2. Mydmanzosdy 509173 sal Aoeds Ava. Ynase nessyiunan Wedlu / arenisdu /

s

uAIUsalI / 5095 HdIws79 / Mueunds TAanun1ansAniuselnsals agnadsy 1 U

e

il anduddeineremansansisguITeienmansansn gy asdainntihnlusudiesdeds
nraietdasiuiegegemenazidonan nnoun1sngia gnAresinyanImyesiegamutauluves
WAAZSIENTVIAFU WU uidu / Wuds vseanmngives



UNA 4 (38BE1INUUINIT/USNNS 125

S8R Y IUN1I5NTIASIZY (Turn around time, TAT)
ulUumuUsen1auansuIngImansn1swnme 1599 “N1InINuATEeEaLa a5 U9

N133EUHNALAZNITTUTIBIUNA
a0 INeImansanssage Iae ald. azs1saunan1snsvnziduenaistlussaung
iiodsliignAnlasgndianunsaiusienunasenules viesesunanaluswdd lunsaliseaay n1s
<Un W39A13NgA asdenan1alnsas nisanviuesiannsaing lagasligdaualdTigeunaniu
nguaneuaziamsiaialigunsasny Jassuuazasugulsaldiuma) wardndssenunanisnsie
TnsgvnuatulignAmsusiely

Ava. nunisdaausaulunisimureiuiasufianis
1. mMsdeansdeyaivinisiiugnddidiiundadegieiaantuidinermansaisisuge
(walk-in customer)
LBNANTIVINT UaNNF mhanugnanduiususenausme

- Fact sheet NIH \Juenansdayaivinisiieadiunisssuinvedlsafinidie wiadeguaineng

'
a

fiindu sdofuualiinirsifindulundiazdianaivest 2558 Foudsdnginisnisvesanituide
Ingrmaniansisuay dadufierngluFesiuy asuiuanssddy Yssna 1-2 winszans
iieasiuled ava. szdiunonansuaniivihaugnduiusie
. gilonsnsantinssinnslsadndelifasluaviosufoinns qilenuuanafenisios

UftAn1s msligidssvegagnies Welsauarsedumnuides giloneiestfifinig nismsraidads
sidadulouarlulnadufinnd 1av Sudugiieflantuideinermaniansisuguiafinity vonan
wandnglimhsauiiisadestnensaudy mngnidesniseiiodnediu annsafnseveiulafiiugni
s

2. 1Jizmumﬁufﬁnﬂﬂdawsﬁﬁ;ﬁ’aaEJ"N@@L%@ (Infectious Substances Shipper) INDIANTT
audfelan UsednUsemalnednuiu 2 aum Usenaunig COM-PAC INF-6000uaz COM-PAC INF-3000
UIUBY19AE 192 YA Lﬁ@iﬁﬂumwisﬁ;&haéwﬁmL%aﬁaawﬁuiﬁaﬁwmmam%mmsmqm LATLANINEY
Tifumusimenmannsunndiis 14 quddmiulfnluiufaonuinsguamisly



126

31897uU521U 2558 | datuATeIneAansasIsaE

3. Uszanunmstaussyuiaiedieesufifnislsafndontilm uararemnuiduudanete
wosUFUAnTg (gnéndusiug) ifleufulssuasiaunszuumslviuinisvesanntuideinenmans
ansnsnguianisulsvaumaniuazutisdudeya wavairanuduiusiuedornelsmeiunaniniags
uaglenyu uavaAudingrmansnisunng

LY v ¢

UszyuiasaineiosUfuRnis wazgnAduius 6-8 NsngIA 2558
o lsausuansly vedn Jminnysys

4. msUiudgnmsUszifiuanufianelavesgndnifuuinng
Tagnsadl avalasiAsunniAudeyauuunszay iunsussidude
RosdnlulfR Feawdulfnuiusliulszann 2559 Wuduly

5. Wunthenuszaunazatuayulunisiimuauuinig
UftRdusunsiuseniiesginnlasinsifenngnéianiady
uaglenyu 819 uningay uTEmdmiendndariasiadindauuas
Feveliantuifeinermaniansisugy n993A5 % Taesenis
Ansgidinaldiludsgnasvianyunwudaaduideineimansaisisagy ddneninlunis
Ainnginunnuieanisvesgndtensaifliitevlunsliuinmsiinseivesaatuideinemans
anssanIdEinemansasisaay aaandudussanuiielinisddunsiiuuimadiontu uaznss
aauld

6. NMITBIUNANITIATIENIGNAT an1duiTeIngrmaniaisisaguuidaniusyidey

v v

AUNUIENSFUUATIIRIBIUANTUTIN WA, 2556 TegnAudedndeassanauy welignefianelauiniu

LY a s

AITABIUTUABUSEUUNITTIEY kagkdnanTuideineamansaisnsagy aziladeddvaiuise

vag v

FgNURaNIIAnIneBlaanselindla welunsfuRndlilaym Adeddnailunisawnusieanudiui
W eva.dwesadeya warfnwanuldlalunsiienisnasainuazivunzay Wy n1sasaneleToves

[

AUSMI/gnuauninguuuBlaansating (e-signature) TaufidlusinsumMITgnunanesuladsely

Y



UNA 4 (581E1INUUINIT/USNNS 127

4.3 AulaannenasuuanIswaz
HUNINYAAINT

250UIA SYATUYUTY Ph.D.
HeanziuinnIald
(HNINYIFEASASLINNDLTEITY)

anduiTeInenmansansisagy duleungliiesuuRinisvesaniuideIngrmansansisagy
fszuuuimsanulasadsmuminsgiuaina eliAnaudasadesefuitAcnuuaznistesiy
nsuninszasvedoliauazarsiaiigiaundon dnsliduugiiiesguninuaznisdesiulse
NN

TudsuUszana 2558 antuAdeinermansansisuguldativayusudsznaniiesiiulasns
finmnaulasadeviealjiAnisuazgunimyaains lnedinguszasdlianuiizesnnuvasade
wid vt et fiRnsuasnihenuatuayy nasnauatiuayuian gunsal Fuanuvaendelu
visfiRnsileliviosufURnsmuinmvesaatuideinermansansisaguilszuuaadasnsi
MUTRMNUALIAIFINAING SO 15190

Tssnsiiilsveznaduiulasems 19 Gudu 1 sanew 2557 Augn 30 fusneu 2558 Sulintey

lagdinanuanulanduwazguInyeaIng an1tuideInemansansnsaay

NAN1SANLLLY
1. esufuRnsvesantiuideineimaniansisagy WiunsanavszifiuFesisasnis
ogatien 1 Ay / 12 Wiou IngdtnauANuUanfuuasaunInyAaINg I0VLEURTIIRAN AU
(Internal Audit) szuumuUaenseviosuftAnisused1l 2558 Tngldsueusifunun Wetuil 9 Suneu
2557 d@inauauvasadu1aniun1snsiafianiu seniiaseu SuaaN 2557- uns1AN 2558
fvfasUfuRn1sSuNImTIRnmItun 30 FesufiRnts Tagld Checklist $1uau 70 4o sraanesgiu
SO 15190 LAYTIBIMUNANITATIAAAILY WazUszysmumuszuumuiunsazasafoviesujiinng
$udl 16 nunug 2558 au Tsausalsusniin Saed uews aun wilng) uass1vdun
2. drffnaruanuvasade lddndunsdaidedaimilunisdous Besauvasads
Tuesuftinng 4y 3 Bes Uszneude
- m3aulduavnengunsnilesiuduyana
. msusﬁﬁmqﬁaaéwg’{ﬂ’mL%@Iﬁﬂé’umw&ﬁamiéuudq
- audasaielun1sldgantsde (mwinewaznwdingw)



128

31897uU521U 2558 | datuATeIneAansasIsaE

lngdedaviminisiSeu; Imhlulddmiuniseususineg uazuandnelvigiinsineusu/ sy

e u3TeInenmansanssauardnousy wazkandelufmheanunine Mhwildeveanueiasiz
e T INemansaNsI Y

3. ddnnuanudasadies leadunisdaniseusy /AUseya nuniulinnuienyaainsynssau

[V
v

IUIUNIEY 8 nangns Usenaumie
« M3OUTH ANUTNUTIUANUUaeadislunsvudeIngiegradelsadunsgdmiunnau
FUTnEUd TN 6-7 AA1AY 2557 ol MeUTeyutuARY HWauTHduI 8 AU
.« Msousy anudasndelunisussyuazaudiingiiogiutelsndunsieiense d1msy
Yy v adwdo D =1 Y % o Al v o
ANt IuTIiasvudutelsadunsieeuss Tuil 14 aanau 2557 o vieslssrutuaey

¥

Ai10UTHTIMIY 12 AY

v

« A58UTH ANNugIuAdulasadudimSundnaunesljiinis dmsuanag

&9
Y v o &

%oeUfURN"T AuueIaaes Wmihildesdninaass fuil 13-14 waadnngu 2557 a wosUsz
A-203 finousuduI 57 AU

. M3oUTy vdngasdmuidmihdinrsdasadtlunsvihnussduimi (au. hvthaw)
dmfuimiesufiRnng Jui 24-25 waadnneu 2557 w viesUszyulssususanfieud nanme

¥

Ai10UTHIIMIY 34 AU
+ AFBUTU ATNUMIUNITUTIITIANITANURRAAY dmSudUussatuninudaendy
TufeaufjuAnng Safety coordinator tilenumuamd wsuammion dmsunsdugnsisusudiu
AsUasafevesufiing Juil 1 Sunau 2557 a FiesUsean A-203 fidheusudiau 13 au
. M3BUTH MIVIMIIanisanudesnuiinw Tngldyaiaiesile Biorisk management
training toolkit d1mfuyaains an1duIdeIngrmansaisisaauide dmsudnimadaniswand
Snimenmansnisunng ufl 3-5 nuaWus 2558 w Fosszauduaes fidheususiuau 12 au
« N198UTU National Participation Training on Biosafety, Biosecurity and Biorisk
Management (CBRN CoE Project 3) dndutinmafianisunng tninenmansnisunmd Suil 5 funay

2558 o VioaUsyulssususyneus uunys fidneusudnui 21 Ay



unil 4 15998191N9IUUSUIS/USNS 129

. M3UsERn vumuszuuaMuUasaduiuiiamdmiuimiviesu fiRnsuazsidmiiag
AuUaensiy Safety officer NIXINEIANEATNITUNNE Fuil 20-22 NINNIAN 2558 f 11eIUsEylIausy
sada ad nedn 33 weud a1 uAsWIEN HUUTEYNTINIL 73 AN (SUUTEINN WNURRILIUAINTNTUY
2558)

nseusulinug SesrnudaeasdeluveslfliRinisunyaainsynsediu

a 1

Tuao e Ingmansansnsuae



130 31897uU521U 2558 | datuATeIneAansasIsaE

4. YsgyrduiusanuinuaudasaienieiesdjURin1s W1uveanie Social Facebook
7 www.facebook.com/safetythai.nih 11001 10 394

UszpdunusisesnnulasndeniswisalfuRinisiiuteanig Social Facebook

5. anWIdeInenmansansnsagu laanliun1ssiuny wavdsiydanududolsauaziivaindn’
(WU 99.%.0) 91U 2 A3 MdinmiunsessUyeawelsalasivandailaiunumuuaia

'
=

ATIN 1 1B UNIAY 2558 (SBUIALIAABUNINYIAN-51I1AY 2557)

Qe

'
=

ATIN 2 1FBU NINYIAN 2558 (SOUIALINABUNNTIAL-TIUIEY 2558)

Qe

Uszlevinlasu
1. guURnuiauiisesnnulasndieuaz3antesiunuesainnisinveiasdulaaisiaily
WosUfuRNs
YU av a s = v Y a va = <
2. ao1uideinemansansisuguissvuaiudasndee sl JUAns80w 1Tuluay
YOMVUAYBILINTZIUANG



UNA 4 (581E1INUUINIT/USNNS 131

4.4 L@INWAIN: NINTTUWAILIYUAAINT

1nga1AEANTINND VBT IVIRY

luuazau

98190 0175¢ Ph.D.
ANSIRRAAITBLAENRILIEIAaRSN1TUmNE (1Al)

LEUNIWAULND D4

VULEUNIE WU 915719075
uhiduau figuin eanidnmun
vndads ionyu yusu
ng sy 481 Wgouuse

uriloas1s augull 1auay
Y51ng1u 91u3de Tiduuds
W uUENS Tiudawss
Jundnunas wisnnus auinnssy

Fadnvne anesie Nineld
dnneane leide gudiud
ai1an3eY1y U1dnT AMEIIY
sunuA grmiyu udyan
§1Fhin §1ue Yredaeiy

]
aa a

NN NSI5Y Yrassm
AT LANN UTTAIN
Uszauun Uszaula lumenu

yatfaiies wvane Tadean

lefidn guassa ynasase

Waseus avienu uazwusly
a519assanu asaasulne liazidou

Be Wunsgunng wae Udistu viaaiaaIng
Husia
v



% [

132 31897uU521U 2558 | datuATeIneAansasIsaE

TA59IN15AUTIULBNIIAIUIUIRE

FTNINNTUINYIANEATNITHNNIUWAL Rakuno Gakuen University wasganinla Ussinagidu
W.A. 2557-2558



unil 4 15998191N9IUUSUIS/USNS 133

: numulassnisuaniUdsuinineraans :
- 5ER39NsUAMEIAERsNSUNTgAUaaIUY Guangxi Health and Antiepidemic Center (GHAEC)
a2 Guangxi Institute of Parasitic Disease Control (GIPDC) :

UUNANIE UsenAa1s15uSgUTEuIvUIU W.A. 2538-2542



unn 5
answunousnogiuidu NIH



unil 5 dsnuauiiegluiu NIH 135

1%

d1swuaduinegluiu NIH

YNy anIde M.Sc.

k]

U Aa 4

nnereansnIswimgugiRnTg

vaneUilrinuan anntiddeineimansansisagy Irneunsosdanusliiuyaainsmisnisunme
LAzANITNAYIN1AS AAlenTy wariindnwl masnauUszevualunateteanng Yemiands
fisrannsafuairdoyarnuile Ae tiuledvesanitus 7 nih.dmsc.moph.go.th/index.php @15g1ing
wiantusznaudg

foyattnsiiaBenit NIH FACT SHEET Fafudormnud audiladesiufetunisssun
voslsnfnitoniosvaunmensfiiniu wieduuiliuiaeinduluuesd Ussana 1-2 winszay
FaFeuBeslaeinivinmsvesaniun by wesivszaunsainssiulsnszun wiedguam
fuq aunsadndslémadiuleduesaandun wiedl nih.dmsc.moph.go.th/login/all.php?head=1
TuTautszanm 2558 1 annifun Ifimeund fact sheet $1um 12 Fos foll

lsAneSozilenAleda (Anisakiasis) factsheet 1
msfmdenaneuslhialivislngflondnindulasesdnseufelan  factsheet 2
mnéhszi’qL%@”L%’ﬁi’@uﬂsuﬁﬂqmmmaﬁuﬁ: H5N2 way H5N8 factsheet 3
Vibrio parahaemolyticus factsheet 4
Listeria monocytogenes factsheet 5
lsAneSansoslasen (Strongyloidiasis) factsheet 6
fiufoannissulsemuemnsildazen factsheet 7
AwaniuanTuLn? factsheet 8
Foudy... iy factsheet 9
Wl umdusuiuney factsheet 10
nsnennsallsaldidonsenseiusminfalssme factsheet 11

fheszuvasaumanimansuayadinaugsl 2558

anunsallasaliaeunals 71 (Enterovirus 71) U 2558 factsheet12

lnanseeuns [uuvassusndeyadedsiinsiineg vesantus feglugUionansdidnvseding
Wy nifsdornud dile wiuu 1udu anunsodvAulimaivledvesanitus lasadndidoninu
“nanTenns” Tuluaganug w37 nih.dmsc.moph.go.th/login/alls.php?page=1&topic=10



% [

136 31891uUsE1U 2558 | datuiTeIneAansassaEy

U




unil 5 dsnuauiiegluiu NIH 137

LA UNU

wagBnuiltesdanuinunaula fe FaviAdANE v5e NIH VDO Fwanunsadivulaniaiulud
AU 509 nih.dmsc.moph.go.th/login/alls.php?topic=11 ﬁﬂ‘gﬂ



138 31891uUsE1U 2558 | datuiTeIneAansassaEy

9 va & & =% I3 v 9 o Ve a4 A D
ansiuANINna1unty Wudvilwesesdnuiandus  SdlanuidnvaneiFesiiselidily
Anwiseus wazdianuimvarduanldludindsedniu waglunisufiiau minduariimeadiun

AnwmnAudiu....9e37 esdanuituduiesaun waula livideeganan



unil 5 d1snuauiiegluiu NIH 139

Isanensazuw1Aedd (Anisakiasis) 3nUanau

Tuthgdunszuannuienemsguuduiunsvaiemlilan saunauszmelnese aulnedey
FudsEn U MSUURANIINTY 1HBIAI8TAYIARATNTINITDIR M TNALAAN LA NTELANITSNAVAIN
o % A A a 1 a v 3 £ a A o a I A
biownsglunisendigd dntulduaiv ivhananvamesaiudunvugey

Yandunualu 2 sfinfie Yarduuida wagdarduvidiAy (Uardungia) Jsuarausis 2 ada
o d’l’ d' J % a ’c: A a 1 a o 2 a Y a Y o Y & v
dgelsafiunna1eiu Yarfuundnenanunedd wunwe1saan wersluldludu wersluldanld 1Oudu
AudruindnAnIvanuAntulddngd waluanuadduvandifuuditueianudisousesngns
ailanAa (Anisakis simplex)

We3esliYnAa (Anisakis simplex) [unesinululamziawnevguuazuniou Ussmelne
Asanumsauvamensyilall lulameauinndt 20 wlia Wy Yaimuu Yaimmniu dandnu Jay
wn Yarnusndde Yands Wusiu luseuszwemsnuludameziadmaniainen Yaugaueu Yangsss
szerioaulfnnegaulzegiueiviznlutesiomenamaa weanuldmenila vuinemUssua
1 - 2 wufwes nieUszanad 0.3 - 0.5 fadluns Ushalnazivuiuwuiaan vshavaieneasiidiu
wrandueenun nendudadavldvuinvuiadnuinalinuaruatsnaunadlunislaniudielonie

29013

ansiiddy Aesrmsuintiesuinadul aduldendouuasionds osnlinveiiseu
wesarivunurumdnuazUatemaunan saziedouit llunssinzenms waz dildvesnuasiili
Aaukavndnuareraviliddensenlunseimzenms Seinstaniies wiuies aduld viesda e1nns
finlianizia1zas AdedueInisvedlsanIzmizams visgenaiiaInisviendes wseaieganiseiiu
Bentflunalunszinremsvualng e1nsinerSuinvdminiulsemuemsiidnesviaidy
Flusideduiuild fiormstinties viadienegitadeianarnindulsaunalunssimzems 3o
&Rssnauld veseenadeeenunduynideniu 1-5 Ju flheenvazendousenuniuimedvieeia
vzdnindoadilulunasnomsuaInudIng s

N150ARLLATNITINYILIA

nIddeuazn1ssny laen15deinaningaanszinizoms dmumesuvane1syiniiay
AanenSeenuliosaindiseuneiseiaildaunsansaydulawazandvluay Jansialinuldlugaanse

ensdnnazdnisalse
a0uITeINeANENTANSI TG
nanAL 2557



140

C% [

518991uU5237U 2558 | @aniuddgIngAdnsansisug
9

n1sAnLaanaIewus lIaldndaluginanandndiu

Tngaenn1sauIdelan

lusunuaiusuaziugguvewny ssrnisewndislanagdanisuseyy a n3aain Ussme
auiusigaia Tnefliduimganesdnmseunsiolan aundnvesufiinsiaietievlanuasuisnguan
fadu himvinwimie Tunsdmdenaneiushialinialngildsuanaundnviesl juAnisiesetie
e lUlinanindutiosiulsaldvinlng Saqudlivialnquvsnd nsinermansnisunmddunddy
w0ty wagldumauialiiuiesfoifnissredduninmaedons fuoanidedivesesdniseundie
Tansuldwinlng (WHO Regionalinfluenza Reference Laboratory for the South-East Asia Region :
WHO RIRL) lefufl 22 fiquieu 2553 wag Liesandrnsszuiaveslimislvgdianuunnsiisiueeig
Fonau dmfulszimamsdnlanmiiouazszimamsdnlanld uazeranuanswusiunnsnafuldee
nsUszndausnoendu 2 afs dmfulssmamsinlaniniioasdausegalufoununiius uasdsze
manlanls agdauseyulumouiueney

= v

mowelininlvgiiniswdsundasaeiusununnt dely Tafunndnddolisuasdalsenou

a

vosaeiiusmuite fsvueluusiasd Mowmeiideliiadutestulsnlivialmyivsyaniualunistestu
Tsn eadnisounsielanlaefidernganuszmaandnisdesiinmnsgulunsfndenaneiusunldnan
oty Yaguilitesiulzsalintlngis udofinauistagtufiosdussneuey 3 aeus fo AHIND), AH
3N2) uay B(Yamagata Lineage)nde B(Victoria Lineage) Jsansiuseneg indndenduausiuile
vosiesUfiRnmaiadetneiidute viefodeineludiquidideilininlvy edide e 5 uie
éy’aagﬂ,uﬂwmmau%’gam%m dnqu ooamsidy GUu assuigssneuiy Wo fildsunsdadeniy
aeiusinduasdesdanauiffiady fodude Aflenalndifesiude fiszuinlutagiuuasdvulid
wspuialulaely uandlovludnludminaassudannsonseduligiduiuiiintu nevauswiode
aeius 3621 Indieaiuldininge Suqivunnedeu sdrlsinuide aetusiidndentazdonian
nafuaeiusInAspuiina iRy elildlhiagnuan asamuinguszasd Tagltimadalmilunns
NELENETUEAIEeNTN Reverse genetic WU Sdaentsnanindusinige me TneldlalAiinlunmsmzides
h¥a aefusuinsguaslinuandiaiglaalulylain Wemnghaldduunuddadinszuiunns
shide uazhliuians wiiligtuasiimetauisadmzidsdmiunaninduudafiom uidsduTom
Srunutiesild ieifsuiuuenildldlafinlunisude dwiaduriade Wuuiviildougns aeius
wnsgIuagiinaansiifinty Snfede winliffenmali warlidiusuuiigamgias (38-39 aam
wada) Jatugnuanddiianmsadfinduulalussuumadumeladiuans 1wy wasaay Uon glisy

v A

Yagudadianuvasnssusiiniaduazidusiinie Lﬂul,wigﬂﬁﬂﬁéawmaa



o a tg
AAYUVUALYDNY
Trivalent inactivated
(intramuscular or intradermal)

» Unadjuvanted whole virion

 Unadjuvanted split-virus

 Unadjuvanted sub-unit

 Unadjuvanted virosomes expressing subunit antigens

« Adjuvanted sub-unit

« Adjuvanted whole virion
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Live attenuated influenza viruses
(intranasal)

» Trivalent (107FFU per strain)

« Quadrivalent ({Juiaduviialv
Usznoumie 4 @nenus A(HIND),
A(H3N2), B(Yamagata Lineage) Lag

B(Victoria Lineage)
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It is recommended that vaccines for use in the 2015 influenza season

(southern hemisphere winter) contain the following:

- an A/California/7/2009 (HIN1)pdm09-like virus;
— an A/Switzerland/9715293/2013 (H3N2)-like irus?;
— a B/Phuket/3073/2013-like virus.

It is recommended that quadrivalent vaccines containing two influenza B viruses contain the

above three viruses and a B/Brisbane/60/2008-like virus.

® A/South Australia/55/2014, A/Norway/466/2014 and A/Stockholm/6/2014 are

A/Switzerland/9715293/2013-like viruses
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liniaunataguussanaiug H5NS Tuuszwanauglsy wu twesiu sangy Lseswaus dnidn wu 1Ja
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wusfuviingaemniu H (Hemagglutinin) uag N (Neuraminidase) ileaannlusiiuvi 2 vile ﬁagjuumﬁaﬂ
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nsmsavidelivinunanewus H5N2 uag HENS:

vesUfjURn1svesantiideInemansansisuauiarAudIne mansnisunmg nsuinerenans
MsunmdanunsansainTsimanetusliniaunsia HSN2 uar H5NS 18 Tneidestudansommans
ftusnssueadelininlunuariviaunaneiug Hs #eds Realtime RT-PCR minnunauanse liviaun
aneug H5 AzasaBuduaeiugliniaunulin H5N2 wag HENS e sTwunyiinues NIN1-N9) Mg
Bn1smasulua (Gene sequencing)

AuzNTSdeRaEg19n TN s URNS:

1. fhegrafvangihenildiunsdnnsesainunmg dadulunmudeudihefidreeiissTdsa
lininun fleen Tnensuauaulsn N3Ensas1TEY

2. 5w ludsinsguazionvuifugithefdiieihse Serlideudsdinssuieine) nsuauay
Tsa ety 2443l 7ilnsans 02 5918579 wi3e Email: outbreak@health.moph.go.th uaziiasegig
Tnglduuunesudwmsnaliniaun niauuwuunesugavaulsAuasd1tingzuIn (SARI A1)

3. fheiifiennsuuss Yeauin Ueadniau asiiusegaanssuumadumeladiudns 1wy
bronchoalveolar lavage, tracheal aspirate, sputum ansfavaavailldnvuzUasnidolidedld
VTM snsiunsalitaeld tube envdnany ET-tube duadhumnaen VIM 19 minldanunsaivainssuunig
Wwuneladiuansla TiAudedeainssvunadumeladiuuy Wi nasopharyngeal aspirate,
nasopharyngeal wash, nasopharyngealswab, throat swab Tuseiiulagld swab (14 Dacron %30
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fatal case of avian influenza A(H10N8) in Jiangxi [Cited 20 December 2013] Available from:
http://www.chp.gov.hk/en/content/599/32608.html

2. Center for Infectious Disease Research and Policy (CIDRAP). China reports first human case of
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Vibrio parahaemolyticus
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Listeria monocytogenes

MIUNTU1I09ANITOIMTHALEIANTTOENT (U.S. Food and Drug Administration, USFDA)
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1. Listeria (Listeriosis). Centers for Disease Control and Prevention http://www.cdc.gov/listeria/index html

2. BBB - Listeria monocytogenes. U.S. Food and Drug Administration. http://www.fda.ecov/Food/

FoodbornelllnessContaminants/CausesOfllinessBadBugBook/ucm070064.htm

3. Listeria. http://www.foodsafety.gov/poisoning/causes/bacteriaviruses/listeria/index.ntml
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IsAne158n5093a08a (Strongyloidiasis)

TsAaneSanseadanss LWulsafiAnainnuaune1siinanviln ansesdassn amolaaiaa
(Strongyloides stercoralis) wuldmluluwniou dusuusemalnenuinnluwnniang Jussnideanile

2995YINVDINYIS
Aav A a I3 a . . A oy a

wysMLileves ansesIaeed awelaa1da (Strongyloides stercoralis) Haagludayvasdnldian
Tnganizuaigleftuuaziagiy senliudidseululuniayiuln insenanlulusieou rhabditiform
larva agludld deeuilazgnaneUuseniniuganise antwisesBindululinarsuuudisl

1. BWUUSITUA MI90USTee rhabditiform larva ﬁﬁ’]&JUU@@ﬂN’]ﬁUQ%}’ﬁ%QSL‘\]%QJ}L@UIGW]'@IU
< LY . . < a 1 a Y Y = 1 Ly
Jusgauseey filariform larva lnense waziluszesinselungaimviliau wWhgwasiien iuiila Yan
MADAAN ADYDY NABADINT LLﬁaﬂﬁumqiﬁﬂﬁ WsuAuladudunsely

2. uuudasy neSasineguennieuenseniglaglidesendulaan Junsasaivlnlaenia
i A . a < LY Y % v [ [ 1 L a LY
901 Aeeau rhabditiform larva Wigluiludun dguasdillonauiuudioanluaunuiu fgeuas
finoenudusssusiia rhabditiform larva wyudsuiuly visdadaseldiduszey filariform larva
warludnimdsrudnluasgiuladusunlugldely

3. Anaandaes fUaenlasunestanauedaedieau rhabditiform larva wigluduszes
filariformlarva meludldvseutnamnsninudimesussesindetlyndudilulusidaedn
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