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2.1 N1UUINI565293URY/8UTU N1SUSBLAUAMAIWEANSID NITATID
UszAnsnwnAansum vudivayuieedjianis

ﬂ’]iﬁl'ﬁ')ﬁ]’)ﬂﬁ]ﬂﬂﬂiﬁ] uuafie

U mmumamw
AU S18N15NATDU
favene | wue (Sawaz)

ﬂ’]iﬁ]i’l‘ﬂ‘lﬁ'ﬂflj@ Campylobacter fumAlANITINIE LaENL“U@ I3k 0 (0.0)

mmaaumm”lwmL%amammuagaw

2 mimaﬁm%%a Clostridium difficile é”JEJLwﬂﬁﬂﬂ'mwngmL%a a4 1 (25.0)
3 nsenemdewuafidelfena smemalanisinzEende 34 9 (26.5)
4 nsmsaemnide Bacillus anthracis 0 0 (0.0)
5 mwmmandeuuaiifedelsaderuauessnaulagis PCR 6 4 (66.7)
6  mInsemdewuniGenslsalonsu Taedd PCR 180 12 (6.7)
7 msnsvendniaugunss 1egds PCR (ET) 246 100 (40.7)
8  mInsavitadslsa Atypical pneumonia 71 65 (91.5)
9  MInTIIReRelsa Legionellosis 0 0(0.0)
10 MIRTITIATIEREe Legionella Tuunaani 2,120 318 (15.0)
11 msaseiessindeuuaiiGerelsalussuumadiuenms 477 208 (43.6)
12 mammalensimdewuaiideelsasrumaiumels Tufftasuas 801 33 (4.1)
A
13 msnsdessimndeuuaiiGerelsalusyuusug 109 26 (23.9)
14 nansemsinideialsalaenseassnelasouwnun 1,425 394 (27.6)
15 mMIanvieszniulsameds PCR 177 70 (39.5)
16 msanaieiulsn uanidedelauuaiiGeaulaemsmnzidesunems 98 23 (23.5)
Boadefinseuannly
17 nsenadnszitalsalasnisinzsiasadonuuldnadade MGIT 3 3 (100.0)
960 System
18 msanainsvilsaEeusemaiia Reverse transcription PCR 10 5 (50.0)
(RT-PCR)
19 msaneieTviaadasig wsudelsauarivandn s 15 4 (26.7)

394 5,776 1,275 (22.1)
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155299 UINYNIUNADING

$wau | dedsiiliing
A0V S19NISNAETDU
A29819 uan (Goway)

msanatudulsaaulnalulsdanaeds MAT 70 (24.6)
2 nsesadudulsaaulnaluls@aneds IFA a4 13 (29.5)
3 msasetuduaulnaldlsdaseinmnzde 8 0(0.0)
4 asesedudulsaaulnaluls@ameds PCR 14 0 (0.0)
5  manilsadessladanieds IFA 105 4 (3.8)
6  nmnlsamdessladanieds IHA 9 3(33.3)
7 msasemsiadesulanandindaeis GPA 44 4(9.1)
8 msmsanshndenandoiiesaeis MIF 38 5(13.2)
9  nmmsnlsavgwaladaneniiquinine 26 3(11.5)
10 nsesImueuiveiseie Orientia tsutsugamushi 1,058 24.(2.3)

(IsA Scrub typhus)
11 msesaemueuiueisee Rickettsia typhi (1sa Murine typhus) 1,058 11 (1.0)

394 2,689 137 (5.1)
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12
13
14
15

16

17

18
19

nsnunsIetuiuie Legionella Tusssuadid
msmn%‘ué’uﬁamju Glucose-nonfermentative gram negative bacilli
nsaTaBuduiendu Gram positive bacteria
n1saTaBusuifondu Gram negative bacteria
nsmsrtufuderaliuas
nMsnsatuiudedninasn
n1smsaRButhude Vibrio cholerae
nMsnsaaEuude Vibrio parahaemolyticus TusgAu Serotype
MInsIREuiude Vibrio, Aeromonas Wag Plesiomonas Tusgfu species
n1snsaeButude Escherichia coli O157: HT
N19M339 Hemolysin genes (thermostable direct hemolysin gene wag
thermostable direct hemolysin-related hemolysin gene) ‘UENL%@ Vibrio
parahaemolyticus 91835 duplex PCR
M5n5I93NeSITe Diarrheagenic Escherichia coli
mim’a’wﬁué’wﬁa Salmonella Typhi Wag Salmonella Paratyphi A
msmn@uﬁuﬁa Staphylococcus aureus
ﬂ’]immaaUﬂ’J’mI’mmL%a Typhoidal Salmonella wag Staphylococcus
aureus FREIANUFATN
A1975793 enterotoxin genes v09Te Staphylococcus aureus 19975
multiplex PCR
nsmsretuudetalse
nsnsaaEuiudle Campylobacter
nsnsndutudouuniitelsennis

593
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6
11
154
119
1,166
30
16
82
57
269
53

452

103
90

56
54

55

2,272
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- |
N13NYUYULYD Salmonella

1.Salmonella serovar Weltevreden

2.Salmonella enterica subsp. enterica ser. 4,5,12:i:- 10 10.0

3.5almonella serovar Enteritidis 6 6.0

4.Salmonella serovar Colindale 5 5.0

5.Salmonellas serovar Rissen 4 4.0

6. Other 34 serovars 59 59
foggy  LSalmonella serovar

Weltevreden

/' 16%

2.Salmonella
enterica subsp.
_—— entericaser.
4,5,12:i:-
3.Salmonella 10%
serovar
Enteritidis
6%

6. Other 34 serovars
59%

4.Salmonella serovar
Colindale
5%
5.Salmonellas

- ” . & a ” - serovar Rissen
ununlinansiosazdlsns vaate Salmonella fuenldainglas 4%

1.Salmonella serovar Weltevreden
2.Salmonella serovar Hvittingfoss 28 8.59
3.5almonella serovar Rissen 18 5.52
4.Salmonella serovar Stanley 17 5.21
5.Salmonella serovar Enteritidis 14 4.29

6. Other 47 serovars 206 63.20

1.Salmonella serovar
Weltevreden
13%

v
EBLGH

2.Salmonella serovar
/ Hvittingfoss
9%

3.Salmonella
serovar Rissen
6%

6. Other 47 serovars
63%

4.Salmonella
'serovar Stanley
5%
P 5.5almonella serovar
Enteritidis
4%

a v P < & = v v a
unuiiuaasiosazdlsns vasde Salmonella Muenldaningauaimns




1.Salmonella serovar Kentucky
2.5almonella serovar Mbandaka
3.Salmonella serovar Weltevreden
4.Salmonella serovar Lexington
5.Salmonella serovar Stanley

6.0ther 15 serovars

%’aﬂag 1.Salmonella serovar
Kentucky
6.0ther 15 serovars 11%
53%

2.Salmonella
serovar Mbandaka
11%

: —

3.Salmonella serovar
Weltevreden

11%
4.Salmonella serovar
Lexington
5.Salmonella 8%
serovar Stanley

6%

a & { a
ununliudnisanazdlsnns vaade Salmonella fusnldanamsniouuilan

unit 2

WNANISELHLNIY

il
a4 11.11
a4 11.11
3 8.33
2 5.56
19 52.78

1.Salmonella serovar Singapore

2.Salmonella serovar Typhimurium 3
3.Salmonella serovar Weltevreden 1
4.Salmonella enterica subsp. enterica ser.
4,5,12::- 1
5.Salmonella enterica subsp. diarizonae ser.
65:lv:z 1

5.Salmonella enterica o
subsp. diarizonae ser. FRLGH

4.5almonella enterica ~ 65:1Viz 1-Sa|";?nngea”;o:fovar
o
subsp. enterica ser. 10% 40%

4,5,12:i:-
10%

3.Salmonella serovar
Weltevreden
10%

2.Salmonella serovar
Typhimurium
30%

a P s & a v, ]
LLNuQﬂLLﬁﬂQiaﬂagmi'ﬂi 944%9 Salmonella finenldanernmziausuds

30.0
10.0

10.0

10.0
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400U I IANARTANSITUAY

N135MSVUIUD Shigella

10

- . U Y
WNANTIIIAINSU ERLGH
(n=11)

1.Shigella sonnei phase |lI 3 21.27

MsesI9EusuEe 2.Shigella flexneri type 2b 3 27.27
Shigella 3.Shigella flexneri type 2a 2 18.19
4.Shigella flexneri type 1a 1 9.09

5.Shigella flexneri type 3a 1 9.09

6.Shigella flexneri type 6 1 9.09

6.Shigella v
flexneri type 6 IwYa
5.Shigella 9%

flexneri type 3a

9% \

1.Shigella sonnei

phase Il
4.Shigella 28%
flexneri type 1la — 4
9%
3.Shigella flexneri / \Z.Shigella flexneri
type 2a type 2b
18% 27%

ununiuansiosaznisnBuduaenusive Shigella




e md
WNANISELHLNIY 1.

NAN1SASILULURID Vibrio

1. Vibrio cholerae non O1/non O139/non 0141 8 50

3. Vibrio cholerae O1 El Tor, Inaba 1 6.25
5. No growth after enrichment 4 25
foway

5. No growth after enrichment
25%

1. Vibrio cholerae non
01/non 0139/non 0141
50%

4 5143 Vibrio cholerae

6%
3. Vibrio cholerae 01
El Tor,Inaba

6%

2. Vibrio cholerae
O1 El Tor, Ogawa
13%

a o -1 .
ununiuansfosazn1InsINBuduaeWusYe Vibrio cholerae

1. Vibrio parahaemolyticus O3:K6

3. Vibrio parahaemolyticus O3:KUT 8 9.75
5. Vibrio parahaemolyticus O4:KUT 6 7.32
5. Vibrio v
. EREGH
parahaemolyticus 1. Vibrio
4. Vibrio Q4T \ parahaemolyticus
. 12% ,
parahaemolyticus 03:K6
—
01:KUT 35%
12%
3. Vibrio
parahaemolyticus - 2. Vibrio
03:KUT - =~ parahaemolyticus
16% 01:K68
25%

ununiuansfosazn1nsIBudU serotype We Vibrio parahaemolyticus
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40UUITINYANAAS A5 ITUAY

NAN15ASIBULURD Vibrio, Aeromonas wag Plesiomonas

a o &
IR ) 1. Plesiomonas shigelloides

Vibrio, Aeromonas .
2. Aeromonas caviae

wag Plesiomonas ) .
o i 3. Aeromonas veronii bv. sobria
TusgAv species
4. Aeromonas hydrophila

5. Vibrio cholerae non O1/non O139/non 0141

5. Vibrio
cholerae non
01/non Ypuaz
0139/non 0141 1. Plesiomonas
17% \ shigelloides
_

4. Aeromonas
hydrophila
17%

3. Aeromonas 2. Aeromonas
veronii bv. sobria caviae

22% 22%

a P & @ . £ _ .
BHUHULENIIDYALNITATIVYULY species VB Vibrio, Aeromonas waz Plesiomonas

15.79

15.79
15.79
12.28
12.28




e mand
WNANISELHLNIY 1.

N15MNSI8USURIB Escherichia coli

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

2. %o £, coli 13 4.83

2. ll4ide E. coli

5% \ Youaz

1. E. colinon
0157:H7, non-
g EAEC, non-EIEC,
non-EPEC, non-
ETEC, non-STEC

95%

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

2. Enteropathogenic E. coli 21 4.65
3. Enteroaggregative E. coli 19 4.2
4. lalli%e E. coli 14 3.1
5. Enterotoxicgenic E. coli 2 0.44
3. Y 4. slldds E. coli
Enteroaggregativ YRy 3%
e E. coli 5.
4% mrotoxicgenic
2. E. coli
Enteropathogenic 0%
E. coli
5%
1. E. colinon
0157:H7, non-

EAEC, non-EIEC,

non-EPEC, non-

ETEC, non-STEC
88%

ununiuansfosazn1snsraiiaduanenugive Diarrheagenic Escherichia coli
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40U INANART A5 U

N13R528UTUD Staphylococcus aureus

1. Methicillin-susceptible Staphylococcus aureus
2. Methicillin-resistant Staphylococcus aureus 29 28.16
3, lafle\do Staphylococcus aureus 13 12.62
3. lildide Y
Staphylococcus 9883

aureus
13%

2.Metbhicillin -
resistant

Staphylococcus

aureus 1. Methicillin -

28% susceptible
“ Staphylococcus
aureus
59%

a aa_w o ¢ X
LquQuu,am%'a&lazn’usm’m’auaaaa']awuéwua Staphylococcus aureus




unit 2

e a 15
NANISELHINIY
msmqammiﬁuqnssm
v o U Y
GRENNHINID] YaT
! (n=53)
1. Vibrio parahaemolyticus
thermostable direct hemolysin gene : negative
43 81.13

thermostable direct hemolysin - related

NaN1TMNIIVNET . .
hemolysin gene : negative

Wugn3su (hemolysin

& 2. Vibri h lyti
genes) Y4B Vibrio I PEIEIESNORAIEES

: v thermostable direct hemolysin gene : positive
parahaemolyticus Mg 9 16.98

weiia duplex PCR thermostable direct hemolysin - related

hemolysin gene : negative

3. Vibrio parahaemolyticus

thermostable direct hemolysin gene : negative

1 1.89
thermostable direct hemolysin - related
hemolysin gene : positive
v
VYT
thermostable thermostable thermostable 3. Vibrio
direct direct hemolysin direct hemolysin - parahaemolyticus
hemolysin - 2. Vibrio gene: positive related thermostable
related parahaemolyticus __ 0% hemolysin gene : direct hemolysin
hemolysin 17% negative gene : negative
gene : > thermostable
negative 4 direct hemolysin -
0% / related...
thermostable hemolys!:i gene :
direct hemolysin positive
. 2%
gene : negative
0%
1. Vibrio
parahaemolyticus
81%

a o . A . a
LLN‘L!Q&ILLﬁﬂﬂ%ﬂﬂazNaﬂﬁﬂi?ﬂﬂﬂﬁﬂiWHQﬂiiu (hemolysin genes) ¥B9L%8 Vibrio parahaemolyticus fagwmadia duplex PCR
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16 c o=
’dﬂ’]‘Uu’J’ﬁ]ﬂ?ﬂﬂﬁﬂﬂﬂm%ﬂ’]ﬁ’limﬁﬂl

N135015297UAY/BUIUDI LAz Nocardia 1Laz aerobic actinomyces

1 13RSIV ARarIUTUR T USTNTINAR 494
2 M3ATINIRLaruduTRI1USTANTER 204
3 nMsRsItaduuazduduiie Nocardia Way aerobic actinomyces 48

594 746

NANSNSIBUTUDSY WB Nocardia Wag aerobic actinomycesly 5 duAUWSN

o . U >
A18NUTLYD Jovaz
(n= 494)

1. Penicillium marneffei

2. Aspergillus flavus 35 7.08
3. Fusarium solani 27 5.46
4. Aspergillus niger 223 4.65
5. Histoplasma capsulatum 19 3.84
5.Histoplasma Sovaz 1.Penicillium

capsulatum marneffei

36%

12% \

7

4.Aspergillus __
niger
14%

2.Aspergillus
3.Fusarium solani P faws
17% 21%

¥

ununiuansfosazninsvitaduaenugivenussianluad

9




v ¢ dy
GUENIGIG!

1. Candida albicans
2. Candida tropicalis

3. Candida parapsilosis

4. Cryptococcus neoformans

5. Candida ¢labrata

5.Candida Youas
glabrata 1.Candida
12% albicans

0,
4.Cryptococcus 0

neoformans
14%

y

3.Candida
parapsilosis
15%

2.Candida
tropicalis
24%

e

a aa_ o Y- 1
ununlinansiasaznisnsraiiadvanenudvesussinndad

35
22
20
18

unit 2

WNANISELHLNIY

17

8.82

N13915293U28 Nocardia waz aerobic actinomyces

Aenuge

1. Norcardia farcinica
2. Nocardia beijngensis

3. Streptomyces sp.

4. Norcardia cyriacigeargica
5. Nocardia sp.

b4
ERLIGH

5.Nocardia sp.
10%

4.Norcardia
cyriacigeargica
13%

farcinica
34%

3.Streptomyces
sp.

20%
3.Nocardia
beijngensis

23%

1.Norcardia

- Iy . R
ununlinanedsazn1snsiaiiaduareiugiue Nocardia uaz aerobic actinomyces

14.58
12.5
8.33
6.25
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40UUITIN AN AAS A5 1TURY

N195A5222 NN 15

10
11
12
13
14
15
16
17
18
19
20

21

319N1INAEDU

nsanamueuiusinelhsaldninlugsin Alazvia B fe
WAl HI

nsnsamasiugnIsub¥aldninlvg sila A uaveiia B
mewaiin RT-PCR

nsasamasiugnIsubsaldniaun sewmeilla RT-PCR
AsasIvLeuRvafsalisalsasy (HSV-1,HAV-2) meawmalia NT

NsATRMLBUAUER ¥iln 1gG Aalidalsa gnla Lisalsagain
(VZV) mewaila ELISA

psvLeURvefvila IgM AaliSaiamewnaiia ELISA
ATLBURUDATTNR 1gG RakisaRanswmaila ELISA
aaneuRvefsaliFavamsmalia NT Tunsdlasdalsnliauns
SNLEu(SSPE)

psravaenushisain semaila sequence (WnUd cell
culture)

Ao UAURRAINA IgM solisaaluesiiumeinaiia ELISA
aTIameuRvefuin IsG Aolfanwesdusmewmaiia ELISA
AIRMUAUATBAYIA IgM sislifarnyumeimaila ELISA
AsRMILBUAVeAYIn IsG sialifaneusiemaila ELISA
nsnsambsaiivatatnluausiemaiia IFA
nsasambsaivatiatnlumewmaia Cell culture
nsnsamauAvefselfaiivgrutn faemalln RFFIT

nsasamansiugnIshfaiivatiutn saemalla Nested RT-PCR

aa o

nsnsivitadelialudlenisiesufiminig ({Uae)

Y

aa o 1Y)

nsnitadeliFalualennaiesujiminis (dudalsa)

Y

Tsrdu fiAnandeldaoumels Weuanesdniaunazaues
dniau T4 Sy Suwin (PCR)

Tspdu fianandeldaoumels Hevuavessniaunavaus
Sau T8 Ty Suwn wenide)

A7UIUY
A819

42

27

314
28
52

128
27

24
26
14

65
34
1,491
87
119

a7

A0819
Nlknauan
(%o0az)

31(73.8)

17 (63.0)

0 (0.0)
11 (39.3)
45 (86.5)

18 (14.1)
19 (70.4)
2(100.0)

6 (85.7)



22

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
a1
42
43
a4
45
a6
a7

318N1INAEDU

TsAtiawn wazuin (Wenwe)

lsatlawin wazdn (PCR)

Tsmilowi waguin (asramstiumdes)
Tsanduifouasiforiuiilasniay (wenide)
Tsanduouasidoruiiladniay emamehmdes)
Tsrmunsanidelasa (wonide)

Tspmunsainidelasa (rmamaimdes)
15ARa91585 0N lasals

Anti-HAV M

Anti-HAV Total

HAV-RNA

HBsAg

Anti-HBs

Anti-HBc Total

HBV-DNA

Anti-HCV

HCV-RNA

nsATITLeLAveRReehTaAe
nsamIMastugnIssudohaad
nsmTITLeLAveRReh ARt wanninelsa e niay
nsamIueuRveddedaliataunue,
mimaammiﬁuqmssmLﬁ??ah%’a%ﬂuqum
nsnateedleitesnduhademaiin Genotyping
mimaﬁﬁﬁamiamﬁaLasulai‘iwuﬂﬂa
Tassnsasaieseidehfassuumaiumelanuus ey

N3n3IIATeRRBgsndUrsasdeldvinun, linialvg wae
gouaulin

374

unit 2

WNANTIIATUUNTY

s f79819
jm?u lwauan
FIBE (3ovaz)

98 18 (18.4)
811 336 (41.4)
353 32(9.1)
0 0 (0.0)
197 33 (16.8)
257 103 (40.1)
15 8 (53.3)
34 7 (20.6)
226 50 (22.1)
300 206 (68.7)
118 26 (22.0)
27 13 (48.1)
27 9 (33.3)
16 12 (75.0)
1 1 (100.0)
1 0 (0.0)
7 0 (0.0)
812 408 (50.2)
87 26 (29.9)
316 50 (15.8)
57 8 (14.0)
31 7(22.6)
165 5(3.0)
25 2 (8.0)
102 73 (71.6)
202 138 (68.3)

6,828 1,888 (27.7)
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20
A01UU98INGN ﬂ’lﬁﬁ]%ﬁ’]ﬁ’ﬁmﬁ"\l

msﬂszLﬁuqmmwmsmfmmiﬁﬂL%atasu‘la"“a (Test Kit Evaluation)

FNUIUNANN I

o a £ 4
- o . ATUIUNANN N a4, _
UTELNNHANNUN 4. - NNUNITUSEIUU
NAIUsTLUUY .
(S088%)

YANTIAN1SANwBLeY LT 11 8 (72.7)

N15M52IUIRYNIIER

. fn9819
MUY oy
3189N1SNAFDU . . Nlmauan
29819 Y
(5088%)
1 as1alineSal&lneds Concentration Method il 4 (100.0)
2 #99999915elaen158aud modified acid fast 1 1 (100.0)
3 Asunansy (Malaria) / WanSe(Filaria) lnen1sdend Giemsa a 4 (100.0)
il M5939 Pneumocystis jiroveci pneumonia (PCP) lasn1sdond 6 2 (33.3)

TBO Wag Giemsa

5 m9793 antibody 83 Toxoplasma gondii #1835 Latex 13 4(30.8)

agglutination

6 n529 1gG U89 Toxoplasma gondii 1ae3s ELISA 13 5(38.5)
7 71939 1gM U8 Toxoplasma gondii 1ne3% ELISA 13 4 (30.8)
8 #3399 Cryptosporidium, Giardia a1nf1eg13un aedsiy 124 0 (0.0)

Concentration method waggaud modified acd fast

9  asianedald mewalla Concentration Method 64 18 (28.1)
10 »529 Yadu unun 135 compression (Trichinoscope) Wag 35 9 1(11.1)
digestion

593 251 43 (17.1)



e mmd
WNANISELHLNIY 1.

nsnadauUsEanSnmNanfninIIanY wiln Wiuglu

FIUNTNAFHAU IMUIUATEY
1 yoseudszdvEnmmeiiinnesindndasimdefiuindamy 9
2 veaeuUsEdnSnmnsdiinszivewdnduriadsdidanin-iugtv 2
3 vedeuUszdnSnnmedvinszivendndurivaonnaidanda-wivgiu 0
4 yegeulszdnSannidilinszivemdniausinsutiaidanda-wivad 0
5 yadeudseAnSamnnsdadiaszsivesninSusinautietuidanda-ii 10
GUAl
6 veaeuUszAnSnnnetinszivendndariusunidande-wiugiu 4
39U 25

NSUSNSNAFBUATUTAINARDY

a1nu 318N1INAEDU Q’] MA9Y14

QTIJ'J‘IJG]’JE]EJ'NVW]TJ’%]’JLﬂiﬂ“"l/l\‘ﬂuUiﬂqiﬂﬂiVlﬂﬁaU mm‘wvmw'mm (Skin

Sensitization Test)
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22 o 2o -
ANNVUIIYINYIANAATAITITUHY

ANSNAFIUUILRNSNAIN NARAUINUDINU LAZAIIALUAINIINITUNNEY

A0V S18N1SNAEDU ITUIUADENS

1 msvegeuUssavzn winglifiwdssinn(enaniugs, electric vaporizer 37
mat/liquid)
2 AsnedauUsEans A nInglnwannuusenn Oil formula 27

9
[

1ne33 Space spray, sHanselasdnuia (aerosol) Adnuuasiy
(89/uNaein)
3 medeulsEAnsnminginuidauwuasnaiueiin Aerosol Aae3s 108
contact poison test, residual test wazasia Water soluble formula
$183%8 (contact poison test, residual test)
4 mvegeulseansa ninglnyindnuiasduniels 60

(contact poison test, residual test)

5 mvaseulssAvinningifuidn/dudinsniguesihseuutady 55
ANININABISITUYIA (M1 “mqmjf'],é]’usjy'amsl,ﬁﬁigmmquw, E“J’Ué”’amm%zy
VBINUBUUNAITY)

6 MInageulsEAvsanIngiituidngs vllagud 11

7 msvegeulsydnsnwingliwaanuidauuasdulssan (cold 31

Fogger, Thermal Fogger)

o o

8 15NAEBUUTLANSNININLNYATALLAY UTeLNNdafiy/malse/gean 36

9
(%

ANTALUAIAIU/UBITU

9 ANSNAADUANUNINVDIATDIDANUAITAL N IAUAY LATBINUUTLLNNI 9
USZLANFENIEUET hazUsennange

334 374



unit 2

— 23
WANNSA R

N13M39ATIZANANAUIINQIUATIBNBNTVUNZ T Y

o f79819
U ;
S1UN1TNAFDU . nlyiduinsgu
A10819 ”
(Sowaz)
1 msveaeulssdnsnmvesmdndueilaginansiy / nansdiu 6 2(33.3)
(Repaun)
2 msvedeulstAninmvemdndariesiunisgaidenvammnly 0 0(0.0)
ANNETTUVIA
3 mweaeudsydnsnmeesmdnduadesiugwiosenashuluios 18 16 (88.9)
UfjiRng
4 msvegeudszAninnvemdniaivesiugosanaraiuluies 74 58 (78.4)
Ujuanng
5 mvaaeudsednsamuesdniaiindam 5 3 (60.0)
6  Anrwinmunmnaniusausdtdagningaans 14 11 (78.6)
374 117 90 (76.9)
N13ATIIRUNYINGT
Fuauiingam
318NSNAHBY WUy
(5ovaz)
UUINNS
1 n3nsIaansiylinguaila 280 81 (28.9)
2 MINTINIATIEIUTIIN alcohol Tuiden 24 18 (75.0)
3 mseninseilsinalane 85 33 (38.8)

UNTAIIIRIL/ANAY

fegnmsnsallnlvivever o unsnw . es
2.gunTuInIg

il NM5R5I9ATIEYIUSINUTEN neaegstaanie 179 3(1.7)
5 NM1IATIIATIZAUIU 1-hydroxypyrene ansiogstlaany 179 142 (79.3)
6 MInTIadAzIUSinamsMaindegaden 503 7(1.4)
7 N13R519ATIEARUSINLNINTdanAIng19Gen 503 199 (39.6)
8 NIATITIATIERUSINULAATINIINAIDE19E DA 503 15 (3.0)

5924 2,256 498 (22.1)
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A01UUITINYIANAATAISITUAY
v = =
N1INIIINTUVILAN
1 ASIDIATILIAUTLAT (Glucose, Kidney/Liver fucntion test and 240
Lipid profile (1,047 s28n13VIAdE0Y)

Nuatuayuiasl)ianIg

A0U S78N15 UIUNIAUSNNS

URTYUDINNSLALND

1 omsiasaTaTiaay 84,118 91U
2 oSt Ideviaviasn 200,269 viaen
3 onsiassdevinuin 1,055 290
4 dindevasnide 19.35 4m1s
5 dhened 37.25 ans

= o A &
ULAIBULATDIUDUADALYD

1 AIDULIAY 368,386 T\
2 ﬁﬂLLEJﬂLﬂ%?NLLﬁ’JUiiQ“’I 21,536 B
3 Aneuuariieihaneide 6,578 T

4 thnsewazthnduy 25,825 AR

AD69IUUINS B'J'lsm%"wﬂﬂninm\imaﬁmﬂﬁﬁ’ams

S80S AU

1. TWisnsesufuinistalisfuszdu 3 () 48
2. NUATIVIATIEVEAULUE (FI9819) 12,932
3. MsliusmaaneiugRaunsd (anewug) 2,837
4. negousudunauliuinig (@eiug) 551

s

5. diuaneiugaunsd (@eug) 2,505

9



unit 2

WNANISELHLNIY

N1IWAN WAz IMeYANATaULANANA NI WAdIUTITNITHATRIUURNSIENY

a1au 578N13 U (Y9/nd84)

1

co ~N o u»u A

yangIalsAaUlnalulsda Leptospirosis-IFA ( 1sG & IgM) , 25
(3x7 well) slides/package/ 4500U%

ynnTIvlsALNGeRelnda Melioidosis-IFA (1gG & IgM) , 25 (3x7
well) slides/ package /4500U

YnnTIAlsALGeselada Melioidosis ~IHA, 100 tests/ pack-
age/ 2000 UM

HARYANTIALTA Scrub typhus 1agds IFA
HARYARTIALTA Murine typhus 1ng73 IFA
NUIMIAIRENAIVANANAINNTNTILRY DT
ganaaeuasiwluvardnid (TTX-O)

YANAEADU Lepto latex test

53

33

242

146
109
238
450
650

25
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400U INYIANARTANSITUA

100.0

90.0

80.0

70.0

60.0

50.0

% positive

40.0

30.0

20.0

10.0

0.0

Campylobacter

= Yauay POSITIVE il 57 0.0

=== 508z POSITIVE 1l 56 66.6

%positive

40
30
20
10
0 L
1

LU IUUNST NNV U/ANAIVDINAUINTATITNU

AMNN5ASIATIRBRUATIISY TuleuUseuna 2556-2557

Vit

Clostridium wuavisels | uwuaviGanalse Atypical wuatlidnalsn | wuavidanalse wuaviianalsa
e ; Legionella TuszuumoiLéiu FTUMILAU : Jaulsa
difficile amea lansu pneumonia Tuszundug
213 wiala
25.0 26.5 6.7 915 15.0 43.6 4.1 239 28.8
20 62.7 109 72.1 16.5 24.4 29 19.6 25.2

LU IUUNSANVU/ANAIVDINAUINTATIANU
INN15A5 AT IS Tudauuseunad 2556-2557

Tsadau

50.0
100

o hialsa
5 WiE Dialse anla faia  Wisaw  Diadr  Dia  himeu Tsadiawi ‘iiafnum AR TRN P T TR PEC ] hiaad  hiadau ita afaszuy TaTaun,
‘liwia = RREER) v pe azlu  h¥dalsm o T¥aasi modiu - lawda
i Nandaun hialsa wasiu wu qlzin Tata wals  wanha dndua  dnwuidl  Snaud uazaed  Auen az'lad N
wey ata Wsw wela el
e 70 01AY POSITIVE T 57 28.8 0 718 274 44 59.1 69 32 7.8 306 40.8 206 438 418 50 483 15.8 17 37 716 68.3
o= jatiay POSITIVE 1156 46.9 0 921 61.9 83.4 59.3 67.4 31 16.8 259 0 222 333 549 100 659 142 138 33 0 117
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NANITANTUNIY
Proportion of Dengue virus serotype during
October 2013 - September 2014, Thailand
acummulated percentage
100%
90%
1
80%
70%
uDENV-4
60% # DENV-3
1 .
50% mDENV-2
M DENV-1

40%

30%

20%

10%

0%

Oct.13 Nov.13 Dec.13 Jan.14 Feb.14 Mar.14 Apr.14 May.14 Jun.14 Julld Aug.1l4 Sep.14

ArbovirusSection, National Institute of Health, Department of Medical, Science,
MOPH, Thailand.



s1evulseand 2557

28
A407UUI8IN ﬂﬁﬂﬂﬁmgﬁ’]ﬁ’]ﬁ'mﬁ!m

2.2 lasen1sideaulsadiade winziiilsa wazniswmuiavuianis
DINDN
UszanUeudssuna 2557

1. 1AS9IN1SIYLATNRIUN
YALATINITIY U 9 YALATINTT

il A543 H3urnvau T8I

%ﬂiﬂi\iﬂ'ﬁ msﬂnm‘l’asﬂ’mmuamq LWARDIINYIVDY

G

lasenIseiay :

1. madnwTlsrieduaruoufveinedolisainsd

2. MmsfinwIluisdueshisanad

3. MsfumiugnIsuvesuyudilua vl iAneIns
suussluffthednideladanai

¥alA3INs: Audadnusuiian1sidelsaindegUnlv
wazgtadszrineUssmalnsuasssmadglu
IAsanseias :

1. manaaedliitnsdiluanaiiierunuuazdesiulsa
Andouuafierelsamaiuewnsludmiamn

2. mausnaneiugitetalsadeitinasgulmiuaznis
Uszgnaltiftefnumszunsinenialsn
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PLOS ONE | www.plosone.org January 2014 | Volume 9 | Issue 1 | 77792

Molecular Characterization of Clostridium botulinum lsolates from Foodborne

Outbreaks in Thailand, 2010

Piyada Wangroongsarb', Tomoko Kohda®, Chutima Jittaprasartsin1, Karun Suthivarakom',Thanitchi

Kamthalang', Kaoru Umeda®, Pathom Sawanpanyalert®, Shunji Kozaki’, Kazuyoshi lkuta’*
1 Department of Medical Sciences, National Institute of Health, Nonthaburi, Thailand,
2 Department of Veterinary Science, Osaka Prefecture University, Osaka, Japan,
3 Department of Microbiology, Osaka City Institute of Public Health and Environmental Sciences, Osaka, Japan,
4 Department of Medical Sciences, Nonthaburi, Thailand,
5 Department of Virology, Osaka University, Osaka, Japan

Received March 20, 2013; Accepted September 4, 2013; Published January 27, 2014

Abstract

Background: Thailand has had several foodborne outbreaks of botulism, one of the biggest being in 2006
when laboratory investigations identified the etiologic agent as Clostridium botulinum type A. Identification
of the etiologic agent from outbreak samples is laborious using conventional microbiological methods and
the neurotoxin mouse bioassay. Advances in molecular techniques have added enormous information
regarding the etiology of outbreaks and characterization of isolates. We applied these methods in three
outbreaks of botulism in Thailand in 2010.

Methodology/Principal Findings: A total of 19 cases were involved (seven each in Lampang and Saraburi
and five in Maehongson provinces). The first outbreak in Lampang province in April 2010 was associated
with C. botulinum type F, which was detected by conventional methods. Outbreaks in Saraburi and
Maehongson provinces occurred in May and December were due to C. botulinum type A1(B) and B that
were identified by conventional methods and molecular techniques, respectively. The result of
phylogenetic sequence analysis showed that C. botulinum type A1(B) strain Saraburi 2010 was close to
strain Iwate 2007. Molecular analysis of the third outbreak in Maehongson province showed C. botulinum
type B8, which was different from B1-B7 subtype. The nontoxic component genes of strain Maehongson
2010 revealed that ha33, hal7 and botR genes were close to strain Okra (B1) while ha70 and ntnh genes
were close to strain 111 (B2).

Conclusion/Significance: This study demonstrates the utility of molecular genotyping of C. botulinum
and how it contributes to our understanding the epidemiology and variation of boNT gene. Thus, the

recent botulism outbreaks in Thailand were induced by various C. botulinum types.

Funding: This work was supported in part by Department of Medical Science, Ministry of Public Health co-operated with
Japan Science and Technology Agency/ Japan International Cooperation Agency, Science and Technology Research
Partnership for Sustainable Development UST/JICA, SATREPS) with no additional external funding received for this study. The
funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript.

Competing Interests: The authors have declared that no competing interests exist.

* E-mail: ikuta@biken.osaka-u.ac.jp
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JInfect Dis. 2014 Jul 1;210(1):138-45. Epub 2014 Jan 19.

Association of IL1B -31C/T and IL1RA variable number of an 86-bp tandem repeat with

dengue shock syndrome in Thailand.

Sa-Ngasang A %, Ohashi J°, Naka I°, Anantapreecha S?, Sawanpanyalert P*, Patarapotikul J."
'Department of Microbiology and Immunology, Faculty of Tropical Medicine, Mahidol University, Bangkok
*National Institute of Health, Department of Medical Sciences, Ministry of Public Health,Nonthaburi, Thailand

*Molecular and Genetic Epidemiology, Faculty of Medicine, University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki, Japan

*Food and Drug Administration, Ministry of Public Heath, Nonthaburi, Thailand

Abstract

Background: Dengue patients present a range of symptoms: dengue fever (DF), dengue hemorrhagic fever
(DHF), and dengue shock syndrome(DSS). It is not clear whether this variability is due to their genetic
background. Here we tested polymorphisms of interleukin 1 beta (IL1B) and interleukin 1 receptor
antagonist (IL1RA) genes for association with DSS in the Thai population.

Methods: Polymorphisms of IL1B -31C/T (rs1143627) and IL1RA 86-base-pair tandem repeat were analyzed
in 871 patients (DF = 384, DHF = 413, and DSS = 74).

Results: IL1B -31C and IL1RA 2/4 genotype were associated with DSS (IL1B -31C: DSS vs DHF: P = .0061,
odds ratio [OR, 95% confidence interval {Cl}], 3.49 [1.36-8.95]; DSS vs DF: P = .027, OR [95% Cl], 2.81 [1.12-
7.06]; ILIRA 2/4: DSS vs DHF: P = .017, OR [95% CI], 1.94 [1.12-3.40]; DSS vs DF: P = .024, OR [95% Cl], 1.90
[1.07-3.4]). No difference was found between DF and DHF. Logistic regression analysis revealed thatlL1B -
31C and IL1RA 2/4 genotypes were each independently associated with DSS.

Conclusions: Patients with IL1B -31C carrier, or IL1RA 2/4 genotype carry a risk for DSS, implying that IL1B

may play a role in pathogenesis of DSS.
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The prevalence of C. difficile infection by culture method and typing toxin genes by

multiplex polymerase chain reaction (mPCR)
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Respirology Article first published online: 26 NOV 2014 DOI: 10.1111/resp.12442

Tuberculin skin test and QuantiFERON®-TB Gold In-tube test for latent tuberculosis

among HIV-infected adults in a tuberculosis-endemic setting

Thana Khawcharoenporn®’, Anucha Apisarnthanarak’, Benjawan Phetsuksiri>,Janisara Rudeeaneksin?,

Sopa Srisungngam® and Linda M. Mundy’

ABSTRACT

Background and objective: Limited data exist for the performance of QuantiFERON®-TB Gold In-tube
Test (QFT-IT) in comparison to tuberculin skin test (TST) for detecting latent tuberculosis (LTB) in patients
with human immunodeficiency virus (HIV) infection from tuberculosis (TB)-endemic settings.

Methods: A cross-sectional study of Thai HIV-infected patients without history of TB or LTB treatment was
conducted from March 2012 through March 2013. Each patient underwent simultaneous TST and QFT-IT.
Multivariable logistic regression was used to determine factors associated with differences in test results.
Results: Among 150 enrolled subjects, the median age was 40 years (range 17-65), 53% were male, and
the median CD4 count was 367 cells/ul (range 8-1290). Reactive TST and positive QFT-IT were 16% and
13%, respectively, with low concordance between tests (kappa = 0.26); correlation between TST reaction
size and level of interferon- Y (IFN-Y) was moderate (r = 0.34). Independent factors associated with
discordant results were long-term smoking [adjusted odds ratio (aOR) 5.74; P=0.002] for TST reactive,
QFT-IT-negative results and age greater than 52 years (aOR 5.56; P=0.02) and female sex (aOR 4.40; P=0.04)
for TST non-reactive, QFT-IT-positive results. The level of agreement between both tests improved when
using TST cut-off of =10 mm (kappa = 0.39).

Conclusions: In this resource-limited TB-endemic setting, TST non-reactive HIV-infected women and
persons older than 52 years may benefit from subsequent QFT-IT. Long-term smokers with reactive TST

may benefit from subsequent QFT-IT to distinguish TB from non-tuberculous mycobacterial infection.
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Journal of Toxicological Sciences 39(1) (2014): pp. 121-127.

Serum concentrations of organochlorine pesticides p,p'-DDE in adult Thai residents with

background levels of exposure.

Teeyapant P, Ramchiun S, Polputpisatkul D, Uttawichai C, &Parnmen S.
Toxicology Center, National Institute of Health, Department of Medical Sciences, Ministry of Public Health, Thailand

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) neg/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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EnvironmentAsia 7(2) (2014): pp. 1-6.

Bioaccumulation of DDT residues in human serum: an historical useof DDT indoor

residual spraying in malaria endemic regions of Thailand

Teeyapant P, Sikaphan S & Parnmen S.
Toxicology Center, National Institute of Health, Department of Medical Sciences, Ministry of Public Health, Thailand

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% CI=4,083-8,979) and 5,053 (95%
Cl1=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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Complement Ther Med 2014; 22(1): 34-39.

Efficacy and safety of topical Trikatu preparation in, relieving mosquito bite reactions: A

randomized controlled trial

b,c,d,e,f

Maenthaisong R?, Chaiyakunapruk N ,Tiyaboonchai W',Tawatsin A, Rojanawiwat A", Thavara U?

¢ Clinical Pharmacy Research Unit, Department of Clinical Pharmacy, Faculty of Pharmacy, Mahasarakham University,
Mahasarakham, Thailand

® Discipline of Pharmacy, Monash University Sunway Campus, Jalan Lagoon Selatan, Bandar Sunway 46150, Selangor,
Malaysia

“ Center of Pharmaceutical Outcomes Research, Faculty of Pharmaceutical Sciences, Naresuan University, Phitsanulok,
Thailand

4 School of Pharmacy, University of Wisconsin, Madison, Wi, USA

©School of Population Health, University of Queensland, Brisbane, QLD, Australia

"Department of Pharmaceutical Technology, Faculty of Pharmaceutical Sciences, Naresuan University, Phitsanulok,
Thailand

¢ The National Institute of Health, Department of Medlical Sciences, Ministry of Public Health, Nonthaburi, Thailand

" Clinical Research Center, Department of Medical Sciences, Ministry of Public Health, Nonthaburi, Thailand

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.
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Epidemiol infect 2014; 142(6): 1245-1258.

Simulations to compare efficacies of tetravalent dengue vaccines and mosquito vector

control

Thavara U, Tawatsin A', Nagao Y?
' National Institute of Health, Ministry of Public Health, Nonthaburi, Thailand

2Onoda Hospital, Haramachi-ku, Minami-soma city, Fukushima, Japan

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 high 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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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.

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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Pest Manag Sci 2014; Aug 14. doi: 10.1002/ps.3880.

Identification of putative kdr mutations in the tropical bed bug, Cimex hemipterus

(Hemiptera: Cimicidae)

Dang K', Toi CS, Lilly DG, Lee CY, Naylor R, Tawatsin A, Thavara U, Bu W, Doggett SL.

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: M918l 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. © 2014 Society of

Chemical Industry
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Advances in Plant Biopesticides (Springer 2014, 19 chapters, 590 pages)

Role of plant biopesticides in managing vectors of communicable diseases

Tawatsin A', Thavara U', Siriyasatien P?, Mulla MS’

! National Institute of Health, Department of Medical Sciences, Ministry of Public Health, Nonthaburi 11000, Thailand
? Department of Parasitology, Faculty of Medicine, Chulalongkorn University, Bangkok 10330, Thailand

? Department of Entomology, University of California, Riverside, California 92521, USA

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.
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Uszanwudu Wedudl 17 Sunew 2556 3mugite
wAvele 01 73 U endgeglunnimaied (Hedin
selsaliviaun anesiug H10N8 Fsiaindunns
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paAFUNYBINMMANIRY el WA 2555 uag
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U .6 2555 WUALIUINIBOAATIAY 2 518 39
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diagnosis U 35 Reverse transcription-
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Methicillin Resistant Staphylococcus aureus (MRSA)
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Escherichia coli

Escherichia coli w50 E. coli \Juiie
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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

Live attenuated influenza viruses
(intranasal)
» Trivalent (107FFU per strain)
» Quadrivalent (\duiadumialmi
Usenaume 4 aewug AHIND),
A(H3N2), B(Yamagata Lineage) wag

B(Victoria Lineage)

It is recommended that vaccines for use in the 2015 influenza season

(southern hemisphere winter) contain the following:

- an A/California/7/2009 (HIN1)pdmO09-like virus;

— an A/Switzerland/9715293/2013 (H3N2)-like irusa;

— 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 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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All)
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1. The Centre for Health Protection, Department of
Health. CHP notified by NHFPC of human 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 H10N8
avian flu [Cited 20 December 2013] Available from:
http://www.cidrap.umn.edu/news-perspective/2013/
12/china-reports-first-human-caseh10n8-avian

3. http://www.cidrap.umn.edu/news-perspective/
2014/12/tests-confirm-high-path-h5n2-british-
columbiapoultry

4. http://www.oie.int/for-the-media/press-releases/

detail/article/questions-and-answers
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nsdads “FosfoRnisiane vie ves
U/UAN15 Designated receiving area; DRA” il
AudAgylunIseIsuAuNIousUan1UN1Tal
izmmsuaaL%aﬁumsﬁa/gﬂLa‘iuﬁmmﬁflsmq% 919
delhasluan Welalalsuraneiuglv 2012
wazdohiavda Judu iensaseddedouen
Tsndusenanlsnfindesunsedoussuarinnu

nsshwlsalughuasdefinedunsesenss

\n3esiie /aUnsal Tu DRA

BSC class I

Designated Receiving Area; DRA

M13197 1 swanapzedlie /gunsal Tu DRA uag gunsaltdesiudiuynma

Centrifuge (bucket #p1Un)

Autoclave (1A589198114%B)

Refrigerator

Automated analyzer : CBC/ CHEM

as.Wladnual Saalwyad Tonaz

lsanenunanIsdnmseuiosujusnis DRA
WuiesjURnsTdsduszau 2 (BSL-2) uaz
UfuRnuLuuiesufuRnistatisdesseu 3 (BSL-2
practice BSL-3) Lifluasi'mﬁaammﬁaaﬁmiamﬁa
Tandmun dmsuiduuinasudiegis w3sudn
9813 VAEUMBY1N vhanefegsuazAufiegs
asduinitodunseiiouss ieannisuninszany
doluguinudu daduusslonideriagvae ¢
UfoRan uazdssina lnsfindesilondnuas
gunsalillostiudiuyana fansed 1

PersonalProtective Equipment (PPE)

¢ [ 1
gunsaivasnudluynna

goggle
face shield
long sleeve gown
glove
N95 mask

Shoe cover
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DRA #5299z 15laU14

Hematology Microbiology

- CBC - Hemoculture

- Malaria Serology/Immunology

- Rapid test (malaria) - Rapid test (Dengue , Malaria)
Blood Chemistry Nucleic acid detection

- Electrolyte (Non-Ebola detection)

- Bun , Creatinine - PCR diosafimdeymielufiuiiams
- LFT

- Amylase
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seiaeRoe1M131897 antibiogram Llulnsunauy
website (http://narst.dmsc.moph.go.th) 33
1 ¥ L3 ¥ dy dgj 1
Prglunndnsrudeyanisnesivesianalsaly
AT waganusaidenldenlunisShuwilesdu
] & A ..
naun1sg e lluamnvelsa (empirical
treatment) laog1anunganLasiudamgnsal
fegney Toya antibiogram Tulnsunan 2 ves
U 2557 vl uIndenauwnsuuIniafisy 1w
W® Methicillin resistant Staphylococcus
aureus (MRSA) 83liifisne91un1sie vancomycin
winddsanunsald vancomycin Snwddieinie

MRSA ¢ 5o Streptococcus pneumoniae fBEN

wnit 3

a ' v a wva Yy  a 97
L98ON La']"ﬂ’]ﬂ‘V]E]QIJQ‘U [ M PTIMNIN

penicillin waze erythromycin 1uL§ﬂmqﬁmd1
5 U wnnitaenguetgdu Tasidefinelzelug
118 < 5 97U uae > 5 93U 710 penicillin 46.6 %
waz 30.7 % ne erythromycin 42.1 % waz
32.5% AUENY 188 Enterococcus faecium
Aoen vancomycin (8.4%) 1AnIde E faecalis
(1.1%) unngiadaanansald vancomycin Snwg
thefiaide £ faecalis 16 uddmiuidonguunsy
aufiddey L Acinetobacter
calcoaceticus-baumanii complex ?Tamﬂ’sj:u
carbapenem gils 70% unndoranaaientienn
qudy 1w polymixns (colistin) Tuvazfidsorald
81ng) carbapenem fuide Pseudomonas
aeruginosa fiflesndidnsinishesingy

carbapenem 22-24%
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3.9

Y 2557

[ 3 a 1 dy [ dsf [ a
Taulsalulinfnsaliose Wolulinlasy

41 gUrgdnie1n15Usng e waridngszuuns
$awrgn vilrlsaunsfnne n1snsiaianlsnlas
Yaulsadoonlildnagniossings Wuniad
UsganSnmnisAumgUlisuaznisine Y
welulaBiunsitedetalsauay Talsanoslad
s suadeuntu @awnseidedealsa
wazYailsarosldedremngs slsiaglazums
Snufserdigndesmunzauiugiiousiazeg
waluladfifinnstuldlunisnsiatalsauay
Salsanesnlanaiss wu Xpert MTB/RIF 1Ju
Molecular test fianunsadfadeindudoalse
wazitaduldindinnsaesionn Rifarnpicin da.duen
wanlun1s$nurfalse Tnewn3es Xpert ¥1n1s
ATIBATIETEN LR 1dnainsinluiesuianis
Wios 2 $alue usdmsumsnsianisaesventd
\awe Rifampicin Wiy Talanunsavennisaesn
Isoniazid %ﬁLﬁuﬁl’méjﬂﬁﬁ’]ﬁfy’@jﬁU Rifampicin 161
FeflenudndusiomaaouieiBunnsgiu Swane
fansizidouarnadounnulivenionosn
(Drug sensitivity test, DST) A28 solid media %158
liquid media tefufuLagiBunsgudianunga
naaouANlInesIfIduiae d1miun1snsae
falsauazialsanosldnaiifiogluitnimae
muansuselovd luszvunanuseiuguainuis
7 uena1n Xpert MTB/RIF liuf n1snsaite

iWunewaineunsiainlsaniaiovd§ianis

ol

AWY. AS.LUYDISTO INYSHUAT

Salsauarinlsnrosmdn  Isoniazid  uway
Rifampicn @78 Real-time PCR wag Line Probe
Assay (LPA) ZaiosufuAnisnsrainlsaves
an1duITeInermansaisisugy tnaluuinng
azldfunistunzidowduniionsiafalsai
asramnzidenarnsiaialsauarialsarosndie
test

wanUseiuguAnuan® (@lav)

Molecular AULUINIIVDIANTNIY
TuarunsWauasoY1eviesl)uiRnis
a1 tuIdeInemansanssaay laaliusiuiu
Audingreaninisunng fmurunsiaialse
YosAusIMeEaninsuwngifiaies Real-time
PCR wan1sufudau viesujuinisvesaud
Ienmansnmsume 1 1Jedvl quiinermans
MsuNnER 1/1 Weese audineimansnisunmd
7l 7 veuuiy wazguiIneeansnsLIMEn 11/1
Qe aunsarmadotulsnuagasianisnesindn
Isoniazid wag Rifampicin laualsaa18735
Real-time PCR
UBNIINNITRAUIITUAIUNTIATINT B
Yailseuaz Toilsarenldnaisadan Molecular test
Frnaquéa I siaunnunsauenaeiug 39
nsnanenaeiusduiniesdionissrunine
Tguselogilunisfianunisunsiinsevesinlse
Anwnsunsnszane auvainvatsvende lny
Buanmsusnaneiusidetulsadeitunsgiu



Spoligotyping ?ﬂll’liﬂLLEJﬂa’lEJﬁJu’S:L%E]’?mI’iﬂIu
flufisneg Tgrudeya SpolbBa Tun1siiased
arewug shlfanunsnidsudisuasiugiuide
snafunsoaesiugansginlants [Wuituenans
WugHIAsgINaINg laaliunisdnuidesiudu
wigauvaansumuAulsa lowd drinaudesiy
avaulsadl 9 Aiwalan wazddinauleady
munslsadl 10 Wodlmi nansdnuiidetdiausly
N15UTYUIVINITNTENTIE@515UgY Uzl
2557 Gedntuiitaniadedl 1Fusmetanany
WINIAAY ANVINYIFANTNITHNNEG
Tuauanusiuadustesuseina vieg
Yuanisialse  vean1duidednedrans
asnsgy ufuRnusindugudaiunulinfnge
wianAansgossng (US CDO) Tulasanisidy n1s
nsnsindefulsalasnisnsaansdunediles
PULNNLINGUYARINTNIINTUNNS Taogluya

wnii 3

\Soan9 NNy uEn1s91989

99

Tasan93ds msUszifiugaianssuiieussansnw
n13AUANAITUNIN1 SRR T TulsATe A Y
neratulssmadeauuuayine laglul 2557
amzifouyaainsnamsunnddasiasladis
Tasans uaznmaamsdnidotalsanguimaned
N1 4,000 518 Juihsiulasanislasunisnsalag
1195511383959 sB U Sla TR ULNNLY
(Interferon gamma release assay, IGRA) Tu
fetndentarinnusiel vilvladeyanisin
Fotalsnvoanguynaininianisunmgly
59me1u1a 10 wits Anwin1sdauinsnsiile
AuANNITuNIAnsavesTalsalulsangiuia
dmsunansaansinidotalsadae 1GRA [Hu3
NM3IANAUTEEANTAINYDINITAIVANNITUNIANGD
vasfalsalulsameuia F938n1sarununnTuns
AnseTaulsadilinad szinnilultusslovidely

DI SUSNIANAIIITEMNAY a1U1INGIAIENAITUNNE

uUlng NTxNTNAITITUFY HBIIUTN NIsuenaIeugioinlsalagisuInsgiu Spoligotyping

naualunIsUseyuivingsnsensNaIs gy U 2557



s1vulsgind 2557

100 ey -
ANNVUIIYINYIANATAITITUHY

IARNDUTIIUGURNTT Mswsavindlsauazinlsm

=1

foen isoniazid Uag rifampicin l9aaL562835

Real-time PCR (o 3uii 5-7 qun1is 2557

SajuReuiagIunsI9dilse
YONFUEINGITITNTNITUNNET 11/1 PiH

msdszndelflianns

nsasIinalsauazinisatiann
Huss P11 6 s 1 5

ANdusulaTIngg N13NTI9N15AnTsAlagn 719978 interferon gamma release assay

F99599a7150 Um0 INaTOUKNUN U I9E19A D9



75.815 NeRIWIA

Tuszezan 2-3 U finuunfilssmenuia
wanswislulszimalne  1lddnadesdinsed
nlUdRA MALDI-TOF MS (Matrix-Assisted Laser
Desorption lonization-Time of Flight Mass
Spectrometer) y3ladeideuuaiizonalsa 1l
FomaaeuUAzemaadivilouivivlutiagulae
Aasuanlalateaie Wnan 3-5 Wit Asieay
wald 1309 MALDI-TOF MS 3alasumuanulonay
AenTiinazylinsitedudouuaiideluouinn
eTu waziEy egndlsfny Sssnuineiesds
lananseidasodelinnatdd

n15Itadenlumatin MALDI-TOF MS
a@ndnn1s MALDI MS $aufu TOF Tnefi MALDI
Ms Wuduneulindsnuunansiiegndaenisos
waawes firnueady 337 wiluwes s
fhegnsiinauegifulunia Jaunia vimihiigandy
NEIIUAINUSoULaza1enenlldi@saingls
liumsa wavasiiegrainnisuandudules
auluanuzuiia losouiiunndazindeudiluniy
viaqigzgfmfmﬁﬁaumlw% Iﬂamiﬁﬂmaqammm
dnaglalufundesnsadulifiniansifluana
Yun ey mmﬁ’ﬂumﬂﬂ?{auﬁmaﬂmLaqaﬁa
1A3039m5999U (Time of Flight; TOF) Fufv
gns1duvRIvINIaluEnNaLasUTEvedlanau

MALDI-TOF MS AUN1531928LUANLSIRAYS

wnii 3

ry—— v 101
I5aua19 iU iAn1581984

laaauﬁmeﬁamﬂé‘ffgaéwﬁawgﬂi’mﬁw mass
spectrometer Seatudu mass spectrum
fingerprint ‘%’!\1LﬁuﬁﬂwmzLQWW&%@QL%@LLGiaSSUﬁm
\A3099817 fingerprint AildlUUSsuiB Uy
awmnsulugiutoya SARAMIS (Spectral Achieve
And Microbial Identification System) ﬁﬁagiiu
ww3ee TnaUszanm 3-5 udisesetie fawse
sryvinveatoldud

Result (spectrum)

Detector

[

Detection

|

h

Separation: TOF

Flight tube (no electric field)

Laser
Acceleration
(electrostatic field)

Matrix-assisted
laser desorption
ionization
(MALDI)

Crystallised matrix
with analytes

AIWLAGNKRANNTS MALDI-TOF MS
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watla MS In1suunlgluaiuaiivive
AnwiauauURvodluanavlnm1e ALeAn 15Ty
19 walla MS tagniuninsgiiuaiiiseasann
1n8 Anhalt uas Fenselau Tu a.a. 1975 wagnuin
Aaa 1 aw N s oA -
wuATL3EA9INaRazalTd I mass spectra 9
1985
Hillenkamp, Michael Karas waganz Wuilile

wANAAY  Aautul  A.d. Franz

P o a Y a v & A
NENDA1UY NUNSUIALNY Lal89A78La1as 7

= ° 9 ~ )
AMUYIIAAY 266 UNLLLUAT YA DAL WANE7
Julessuldiretu lnenin3ulawnu ssgadu
wasuINkanawes wazyieli eartu Falien
FUNFI9UN Lawwas wanendulaesy wazds
Anwinuindulng waniiv dmdnluana 2843
aasu aunsawsnetdulessuladinauiualsi
S8nd1 “wWesA” alsuasullainiidfyues
wALALNATULLD Koichin Tanaka wazAny (A.A.
1987) loAunu 38n1sviumsa nenisuilavean
ynauiululasuawes ANNEIRAY 337 Uty
AT M iluanavunn 34,472 ANy waneo
Wuleoauld wazlu a.a. 2002 Takeda lasusiata
Tusuaanvall faundiunInenrans vatevinule
AnAu Lumsa unlslumedad tawn Karas and
Hillenkamp 1614 nicotinic acid matrix Aulaies

& )

ANNYIIAAY 266 UNLULUAT bUNITLANAIUDS
dayiiy wazsieun dn1sAnwiuai wesaunldiu

¢ o |
WASLALYDS AINEIIAAY 355 UNTULLUAT LU
cinnamic acid derivatives, ferulic acid, caffeic
acid wag sinapinic acid \Judu deunlud a.e.
1996 Holland wazAne LAANYIILAIIZATD
MALDI-TOF vl

fingerprint VoIALUARTUUDILUATITTIUIUNRT

P d'
LUATLTEAIYLAT Y
4 9v a o U Ao N e
Wieldszyvliauuanseluseauidanazalad 4a
Y [ £4 A o ' aa o N a ¥
Tuidumawsniirlldnisitadosuaiisenie

a dgj U
watiadlutagiu

N197199L WU UANLIELAZS) o4
=l al U d’J LX 1 U U d’l
WIgUMEU daUANSHUBITBAIDLNNUAUARSHLYD
lugnudeyanieguailuiaies  1fleanive
a a i v a
wuafSuLazInalsnluauialanduinuienany
Segviln Auynveelukdazgiinaliwinfy
gudeyaailaniuluinieseialiasounguvsoly
aa U dil U dl Y gj
aunsailadeenslsainululszmalnels Aslu
Tuthauunsnau-JurAy w.e. 2557 aa1duide
MNYIMAATAITITNGY NTUINYIFNERNTNITUNNEG
lauseiliugnudeya SARAMIS Tnan15idadeide
wupiiisenslsa Anvveslulssivalne 43 addd
dy a6 dy % J ! [ dy
uazes1 10 al¥d Wensnandlngidueay

L% 6

Wuge1989 1AuN1SUINYDNILNIELAEIUUDINIS

de9we wadtilalatdniolusiuvesteuiaies
UUINANYIQY YUALUAIA asuule wahdnge
Adede1a308rluR MALDI-TOF Han1s@ne
wut edesaunsonidedy Wewuaiideldgn
Foannlolaian f1uau 23 al3d ldud e
Plesiomonas shigelloides, Salmonella enterica
, Staphylococcus aureus, Vibrio cholerae,
Campylobacter jejuni, Campylobacter coli,
Clostridium perfringens, Clostridium difficile,
Corynebacterium diphtheriae non-toxin
producing strain, Moraxella catarrhalis,
Streptococcus pyogenes, Acinetobacter
baumannii, Enterobacter  aerogenes,
Enterobacter cloacae, Enterococcus faecalis,
Haemophilus influenza, Klebsiella oxytoca,
Morganella morganii, Proteus mirabilis,
Proteus penneri, Providencia rettegeri,
Streptococcus bovis Wway Streptococcus

mutans 13dEQnees Seeay 80-92.3 I1UI 6

¥
aU%d Jladegnees Jeway 13.3-46.7 91U 5
aUTd Haduligndesdnuiu 4 al¥d (51991 1)



e sl
FodananeUusinisanda |

M397 1 alTdveuunaiite uasilosidudifiiaias MALDITOF MS 3dadelsignsiad

s & v a & v
Voo HAQNHDY VoWwa HagNABe (%)

Acinetobacter baumannii 15/15 Stenotrophomonas maltophilia 12/13(92.3)
Campylobacterjejoni 17T Aeromonascaviee  10/11(909)
Campylobacter coli 18/18 Aeromonas veronii biovar 8/9 (88.9)
Sobria
Clostridum perfingens 1515 fdwardsellatarda 115661
Clostridium difficile 15/15 Escherichia coli 13/15(86.7)
I N N
Enterobacter aerogenes 15/15 Legionella pneumophilla 10/16 (62.5)
Enterobacter cloacae 1515 Vibrio parchaemolyticus  9/15(600)
Enterococcus faecalis 15/15 Pseudomonas aeruginosa 9/15 (60.0)
‘Haemophilus influenzae 1414 Acnetobacterl woffi  8/15(533)
Klebsiella oxytoca 15/15 Aeromonas hydrophila 6/12 (50)
Moraxella catarthalis 1515 Streptococcus pneumoniae  7/15(467)
Morganella morganii 15/15 Corynebacterium diphtheriae 5/15 (33.3)

toxin positive

Proteus mirabilis 15/15 Vibrio fluvialis 2/15 (13.3)

Providencia rettegeri Shigella boydii

Staphylococcus aureus 15/15 Shigella flexneri 0/15

Streptococcus mutans

Vibrio cholerae O1, Vibrio 45/45
cholerae 0139, Vibrio
cholerae non O1/non 0139
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aa o dil’ 5 a6 1 1
NAN1SINARYTDI199 10 aUTd nuan Ly
aunsaitanela 5 aUdd dwu 5 alidaunsa
Fadelaursleleian Tneidadelagndesnsue
Seway 53.3-86.7 laun Aspergilus flavus,
Paecilomyces lilacinus, Fusarium solani,
Candida glabata wag Trichosporon asahii
(M15799 2)
& Ay o aa o Y v =
Woeldau1sansiaitadels Aeednen
a a | e aa ) a A v
VALLAY WuAnw1ITnnsanalusay nnsidaenld
a PR % v a0 a o
wmse e lilaalansunanmie waviivaansy

o

d’l v v o ¥ a
vaadanlUlugudeya vilinisnsaiinse
& ~a 2 X
RWoWUATISLAZSUSITU

YBNANY NaNNISVaLNALA MALDI-TOF
MS FeanunsainlUIgAnw I @enes1 @1u150M579
a '3 dy LY 1 = [ ]
AT1EATDLUFBEY 1dan Jadane tnglidfoaiu
SN F9PpsAnwITereld Ae3SN15NngIa
aa [ v 1 @ o dy ) 1
Fadulaegnesingy  waTestieonaunludnis

el' aa LY dy a a

WasULUaIN5INTURBLUATIS S WALS TUBUIAN
Adule

A13197 2 aUTdvestio uaziesiiudiinies MALDITOF MS lladuldigndes

o W o X o ] aa_ @ v
a1nu UBLYD Qququ‘laI‘ULa"lﬂ N§15339UIRYONADY (%)

1 Aspergilus flavus
Paecilomyces lilacinus
Fusarium solani
Candida ¢labata
Trichosporon asahii
Fusarium semitectum
Penicilium citrinum

Candida parapsilosis

O 00 ~N o0 U1 A W N

Nocardia asteroids

—
(@}

Streptomyces sp.

13/15 (86.7)
4/5 (80.0)
6/9 (66.7)
9/15 (60.0)
8/15 (53.3)

0/8
0/15
0/15

0/9

0/9



UNAITUNITSU LU

& N a o, a A v &

Wosmazuuailsy 1ugatniinulanaly
Tudandeu MeAY U1 kare1na Weagluainia
fininnzndudunasyeglueinia sunIAveIRaTN
WAl T UNIIBABAUNINVDIAU LaBlanIZHe
FEUUNLAUMIETD LAgDIN1TIEAILLABIN AYN
uazAe AsuINAM8lueIAIT WoIin NN i
nsAuANEINALIR 1ANNTUGY HITTUUTEUNY
91neAvesen1slignauanvae Alinaznudym
N15UUUouYDIaTINDELAND 1B TIALITUITEY
WULANIAIUTU 70% Aaduauduinzauluy
91A1T NBIV9IU T9ATUBYNTT 60 % LNDAN

4 &

AN IUUpuwe s luenIA

Adc{lca o dy a a

Wndeuldlunisdrmatesuaziuaiiie
Tusnnia de1edunaneds WU n1TRNRENOU
(sedimentation) N1SANNTENUVBIFATNAIUY

& & < . . .
DINITLAYITBOBUUWUS (impaction on solid
surface) N15n584 (filtration) kagn1sannzNaU
qaunIdmesmelniin (electrostatic precipitation)

| adAY & Y o o o o Iaa o
usiazISiUeR TadnAnNuANNAY WeioNUszurdn
i = A aa = 5% v
efign AeIsnisanaznou ilesainludesld
A4 A a 1 =

nsasilofitanlag Tun1sandule BIansaseIne
Tigsomsmzdeviaudsluaiy vuin 90x15
1. 111y 91919 Potato dextrose agar (PDA)
%38 Brain heart infusion agar (BHA) Ala Tadu

1 & da v a va A a
msiagnienildluviesfuin139adainen
Ml

msdrs1adesnazuuaiiseluainid iadsziiiu 3 11
J 1 1
nsuwdaugatnluamanuuingg digan IMA

wnii 3

Souian e uanisa1esy

Bnsmnazneu viisenaFenlddnvansie
lAun Open plate technique %39 Settle plate
%39 Non-volumetric sedimentary sampling 3
FBn15vhdneg feil Meeuemsnzideluiesd
Fosnsdsansuuionqadnluennia Tasqadi
Mefasligainfiufosssanas 1 1uns uazsing
Mnadaes 1 wns Mntudaauemamizide
sl iunanegnaten 30 uniit 1 aTue udade
Uaharumgidie tharumedeluunluguude
gaunnil 36x1 aarmwalea (Junan 48 Falus
wdrfuuulelaivadoruasuuaiiGesuiy
Sruuvedlaladiiduldde sudnmsuwidouqadn
Tu®1n1@ (The index of the microbial air
contamination : IMA) IMA wuseendu 5 Aana
Fauanslumsned 1

luwsunuaiusiufeuiiuiay 2557 fe
Fos1inen mjmLs'ﬁyaiﬁwsml,aswwsﬁmﬁwm a5y
saumnglidnaderuasuuaiiFefivudeuly
91n1Av89edURURANS drfnatunagieann
Aelue1m1s 1, 9, 10 wageIAITTILIAIE YA
ypsantudeinemansasisuay ieUssiiiy

! IS dy dy
ﬂmﬂﬁW@Wﬂ']ﬂ'ﬂﬂ%ﬂJﬂWﬁU‘ULU@u bYBINLAE
a a 4 = o Yaa
wuAissuInUauLiivsla n1358152914975019

ANAENDUAINNAIITIAUY TaeLAUAIDE19919nUA
91U 135 %09 udazienived ey 4 90 wa
N158159N AR LUATSIN 2
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15197 1 w@na IMA classes

il

0-5
6-25
26-50
51-75
>76

Very good (Aun)
Good (#)

Fair (walt)

Poor (1k¢)

Very poor (g31n)

AN57197 2 LARSNANTASITRT WAL UATIS 8 lUINNA

anuulalali(aie) Aad AU (Gaway)

0-5 Very good (@un) 101 (74.8)
6-25 Good (/) 9 (6.7)
26-50 Fair (wal) 18 (13.3)
51-75 Poor (ik¢) 7(5.2)
>76 Very poor (kg31n) 0 (0)

o Aﬂy a A

ANNANITAITINVDI 1AL BUATILS 81U
pn1AAsIl i linsuIveslfuRnis d1dneu
wagvoainvoEn 1 tuITeIN 1M Ian Ta157150U8
Uszanufeay 80 AunmeINAegluAatafuin
LAYA dnsuAaENelY 5088y 13.3 Lazwe Sauay
5.2 1u wulumhenuatduayuioalfuinig fu
v a wa ay v va = & g
o fuRnsnlulatinisimizideae/inizias

6 < .&, tﬂy al a 1

WA LazlUun1sUULUUINIBLUANLIZNINNIN
@Wos1

IMA T dudeyadsenaunismiuaunsuu
X X o
Weurandeswazwuailiselueinia wazaiuay
n1sineenveIyAansluiesufuinisla ns
drranansavilidusyeye Wioussiliuaudes
Ron1sAnavaIYAaINsLuanItuY 1o

wiIN3Snnsaneznau azlulasunisuausu
TmAsuwinduisiiudleg1sanialasldiasaaile
witJudgnane drluldlalunnaniun awwise
2 o ' P = ) A P
Wudegelanategalunanieiu naweiala
wazAldneligasiofisuiunisldiniesie &
s gunsalflgiuinIasinliusiaanale
YINWALLATBIADILASUNTAR UM UALINLELD



wNANINSTUANE Fozius

Mnnsdimadsiniveiiovey aunsnw
0.4il09 2.aynsUTINg eTuil oo fuen been
e Tulmnlndvevey fduasefansyany
LAZNAUNNDNATUTILIULIN ATENTIEEITUEY
lngdinauansisuaudaminaynsusinisdu
yirgundn Iiin1sussgusmiumiigaud
Aeates iedasiuuimanisiiszfaguansae
guamdmsudmih i §oRausumasiilenta
desgdlunislasuduiaansindimiAnannisimnll
flonadenansznudoguain  lnglsaneiuia
aunsUsnis tasudeununeanfunsiise il
U3nsguansiaguamdnIuE s AU foRaY
sumdstsdnoglunguidsgs uazlinsiiusiodis

. . JIUIU
9874
(519) <10.0
©.4800 (990N, 179 173
d4nIUIINg) (97%)
b.ldan (@991nduneaunly 324 323
NFUVNNNIUAT) (99.7%)
333 503 496
(98.6%)

reference level in blood ; Lead 10.0 pg/dL ( CDC:2010 ),

nsdiiwavlusivavezuwsnen aunsdsinis

sefumeia (ug/dL)

wnii 3

Souian e uanisa1esy

107

3.12

dl -

Foniilensaadiaeilansil quifiviner a1l
WeInemansansisugy tnedeainlsameiuia
aynsUIINIg 1 e FeE19 e tudl e
TP WaE & LUYIBU bEEs kazdIaIndtn
oUNTY ANY. I mbe FE19 o TUTl eo
LAY om WEEU bEs

HANTIANIINIATIEANBIUURN15V09
sydulavgludonveadmthiiidrsudumasly
nsdlmadlwsivefisves Tagl#38 Graphite Atomic
Absorption Spectrometry (GFAAS) aqﬂ%’aya‘lma
wUanguszAufinTanuiUieufisuminiunasgs
N1138AUe983luauUng (reference level ) mu
M3

seAukAALey (ug/L)  seRuwNanTlla (ug/L)

>10.0 <2.0 >20 <5.0-150 >15.0
6 170 9 14 165
(3%) (95%) (5%) (8%) (92.0%)
1 314 10 293 31
(0.3%)  (96.9%) (3.1%) (90%) (109%)
7 484 19 307 196
(1.4%)  (96.2%) (3.8%)  (61.0%) (39.0%)

Cadmium (non smoker) 2.0 pg/L ( Clarke’s:2011),
Manganese 4.0 - 15.0 pg/L ( CDC:2012 )
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