e

A = e e | CHMINTN
2.3 monsivm

™
£Fo%
(e
o
2



WheBadNea:tIoAINgY NJUNNINYNIVNISIWNE
NUUIVEINIAN MS 181U U
NSUINgIAT MSNISIWNE NS:NSIV 181SU U



wadupdaUARINIMOIMSHWNG

HANUIVYAUNINGIMNNSUNND
farhlas  fheBiineuaziingdine
AgNAgIMEIMIMIUINNG
anfiidgImenan a3 1T v
AITNTN 15150 Y
n3. 0-2589-9850-8 ¢io 99245
e-mail: usavadee(@dmsc.moph.go.th
UIINTMT: A3.g8NA 01732
AnZInM U .ARST oyl s
W quiesal disusau
MeAin 535U
MIIAA JUNTU
n7.970103 JUNTU 3
MYITY AN Y
fisriaausn: wa. 2546
U 500 Lax

TOYANNUITANYNTHVDIND YAUVNIA
HaITEA A I MNMIUIME —uunys: anduddeInenan as
1513009, 2546.
220 .
1. AgIen--NaidY. 2. unasiifumneihlsa—naa
Wo 1 aihiAfeineen a3 s v, 1L Feie.
614.432
ISBN 974-465-212-8

RRIIGISIE Desire CRM
NN U3t Alss e n3. 0-2278-0541-2




AN

1
o

[ d‘o [ Id A o
Tsasnee mhlaguuas Gsaathiilami agme 151900 1909
Uszimalng munanmslumstioaduLazmMIAUNaIIVZIvanil
Ty aiug U eINVEING AN “uNUTYeuNaIiulsATYeY
aaomauilndIngiinadodngmMnysauNadlumsinlsaly mw
a q' o I~ d' ] v [y
55508 1u T wnudunezeiely wnsamuuamalunisieadu
MIAUNAINIHLZ|ADY 1NV N 1A 1NITONURUM U

udleflapmnie s vlussezenldedgndeadatn

wifa*arduilifunannmsnunumsdnniteesuanis
Wertuuasmnsihlsa vesdediinenasinaine agu
Agnemamsunmd daldmifiumsiToRaud wa. 2530-2544
Tasiitaguse sfifiewesumianudlifumbeauiinerdestums
AIVANUNINIHAN]3A AaeaIl TINKINT 819138 170 Tindnm
fndeu nazd wlaily eld unsahl1§l¥AalssTominag

Idnaduanunszmnan duashmndaqaunmdianasell

JpoSevess

a3 unalgu 2ssatlgguda

[

Aonnems anfuidgmendn a3 1mI v

Bumnswm.umm_:lignwnecnwem




wadupdaUARINIMOIMSHWNG

v
13U
auIeganiglsald wevons v
mawasumasanugnyuvesganmelsald woasni vhnlszmalne
531391 .4, 2535-2537
A “wiudssniesanmsiaiselhy w8, lugwme fugiiamsallsald wesdni v
Tulszmalng sendndl wa. 2535-2537
manalgvesgammanlsald wednt vluundumeziuginass
Frnmuazinai sdomstavesganmelsald uesdni u
yuIeganniglsaliinenaen
giiimsallfidensen uazanu “wiusiums 1egeaelumamansiuesnifeamile
ms mageansluvgiudiidihelsaldideasenluimnmang usenideumile
stuuy “wsumsnensaiinnudihelsalfidessenluivamansJueenidearile
M3 eI M dendesnads uiiemuthizlilsaldideasen
MIUNINITNBVDIN AT TUBULNTIN W.A. 2532-2534
Tsunsutrsnumathszuasmvangememnmzihlsaliidensen
VuIganiglsanaise nielsaungn
maﬁ@ummiwamauﬂgé wﬁuﬁﬁmﬁu Bacillus sphaericus H.5
ieldmhingnihgssinay
sEaImenvedlsalinge wazmsithseviveunans Wuchereria bancrofti
Tuganssnsd
UGN IMEHAIITIA
natiagmihuazdlisvesganmeglngld Oil Surfactant
mstuunstiaganvrglulszmalnadallsunsuaoniames
miwasdoya “mivTensyme afdmuIne
Evaluation on the Use of Repellent Soap in Vector Mosquito Dense Areas
Notes on the Blood Sources of Vector Mosquitoes Collected at a Remote Village of
Northwestern Thailand (Diptera : Culicidae)
uIguNasIMnazuNaInula
msld 1slasaasivlouilosiumsiRaniennnasiululandy
msvslnaunadlumeanziueenfeamiio
910841
mezmsidusnveafatinissusuunlumases vesemealne
Evaluation of Sumithrin® 0.4% Powder against Head Lice
msmdaumluantinBousuunlaglénaaiimes iy
msusmsamsauguimluaninizou

15
23
28

37
52
64
75
85
103

115

127

135
142
150
157

163

173
183

191
200
205
213



m'uﬂﬁﬂuuﬂaaqunqwmqawmﬁsﬂlﬂ’ Nadant ulu

Usemalngsznngd w.6. 2535-2537

The Dynamics of Japanese Encephalitis Vector Mosquitoes in

Thailand during 1992-1994

a¥6 DT Usavadee Thavara

andy T u Apiwat Tawatsin

G IUNIL 9 Chitti Chansang

Uszaag Wufqvli Prakong Phan-Urai
loglar Nay Yoshito Wada
ﬂadﬁg%ﬂﬂ’m’]umﬂﬁ Division of Medical Entomology
ATNINENE asMIuwng Department of Medical Sciences
NRINLRDWINDT Nagasaki University

diunlu 213 13n3znT9 109 v U7 14 aUufl 7-9 ningrew-nugeu 2538.

UNANEYD

Tsald weadnt vsznauasausnlulsemalng MainBeodnad el w.a.
S g R = o 1 o 1 A 1 v
2512 nntuanuihennt Iuuandiulusdazma esialinisnauny
[ ] ~ Aa A 2 A A
aanganmzilulilegniiss “nEamuazn ungvesmszineduialumaimile
1 A o & [ =2 ¥ A o 1 ) 1 A = v
wmanmadu Miludesdnndeyainerfvganveedniiszuuuazaoiion 33ld
1suaziiuiedwglasldiudnu dvfiadwinandr amafeussniiien
unAN 2535-5unan 2537 luiundainungihouandieiu 6 fanda damn
WSeuMeUsia ANNEAEN 1AENIMNNDEINTE 3 A (peak) WAMIANEINDT
dy ld'tﬂ! = o A =S a 14 a . .
wungaIURThg 3 (1389919, 9A3Ana) WUgaMresia Culex tritaeniorhynchus
2 g o v o IS . . =
satlunvgndnvedlsald ueednt v 11y dominant species lnoil peak voIglu
Flasn @ 3 (n.a-ne) juumsuldsunaanugagpuivlimuggmaigu
= o/ o a - o/ o o/ =)
wenfudnuaizmsfalin ANEATN 3 AYBIRWIMZIIMAY 20,453 F/fuan-an
v o dao v s a .
wnaninukthethunaw (eyse, BI5 M) wuganvesia Culex gelidus

]
=

iflu dominant species uazil peak stlmqﬂumﬂvlmm N 3 uag 4 (n.A.-5.9.) ANN
1 o o/ o o =) o o o o/ d! A o V1 é 1
BNYN 3 AVBIEAINAY 19,029 F/Audin-an wiudaiagasinnudihem (veuuny,
a . . IS . . 1A o
NNS) WU MEBUA Culex tritaeniorhynchus U dominant species \¥UIA8INY
dy ‘d'd! = o LAl ! ‘i' | 1 !
wungadinundihe 9 uigduuumaldsunlasanugngnliniveu Mmanugnyy
YOIPNMEABUTIIN ANNYAYN 3 A 7,786 F/fuan-Au wennniinuIBl
3 Tndnm Mmnugawmanlsald nesdnt viunlinanasfevynitui (p<0.10)
TagmmnziawiaBens eaadesiumsanasvesdinugihelsald uesdnt u

Bumnswm.umm_:lignwnecnwem




wadupdaUARINIMOIMSHWNG

Abstract
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Epidemic of Japanese encephalitis (JE) has occurred yearly in Thailand
since 1969 with greatly different incidences of human cases in various regions.
The present study on the dynamics of JE-vector mosquitoes is aimed principally at
the elucidation of the reason for different incidences of human cases in various
regions of Thailand. The surveys by light traps were carried out every month
during January 1992- December 1994 in 6 provinces from 4 regions of Thailand,
which JE incidences were different. The results showed that Culex tritaeniorhynchus,
the principal JE vector was the dominant species in the high JE incidence areas
(Chiang Rai, Uttaradit), the maximum density of vector was 20,453 No./trap-night
and had a peak of density in the third quarter of the year (July-September). The
pattern of population dynamics showed the same seasonal fluctuation as the incidence
of encephalitis. In moderate JE incidence areas (Ayutthaya, Surat Thani), Culex
gelidus, the secondary JE vector was the dominant species. The maximum density
of vector was 19,029 No./trap-night and had a peak in the third and forth quarter
of the year (July-December). In low JE incidence areas (Khon Kaen, Chumphon),
Culex tritaeniorhyncus was the same dominant species as the high incidence areas
but the pattern of population dynamics was irregular and the maximum density was
rather low, 7,786 No./trap-night. During the study the number of JE vectors had

decreased in most areas (p<0.1) especially in Chiang Rai.

JE vector, mosquitoes, Japanese encephalitis, Thailand
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Culex tritaeniorhyncus Culex gelidus
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Abstract

Keywords

YN

The occurrence of Encephalitis is related to several factors. The infection
rate in vector mosquitoes which are Culex tritaeniorhynchus, Culex gelidus, and
Culex fuscocephala, may be one variable to predict the epidemiological trend of
Encephalitis. The objective of this study was to determine whether there was the
relationship between JE virus infection rate in mosquitoes and the incidence of
Encephalitis cases in 6 provinces of Thailand: Uttaradit, Chiang Rai, Chumphon,
Surat Thani, Khon Kaen and Ayutthaya. Mosquito samples were collected every
month for three years (1992-1994). The JE virus antigen was detected by ELISA
technique. In Uttaradit, Chiang Rai, Surat Thani, Khon Kaen and Ayutthaya, direct
relations were reported with correlation coefficients (r%) of 0.32, 0.07, 0.15, 0.11
and 0.42 repectively, whereas in Chumphon there was an inverse correlation with

a correlation coefficient (r?) of -0.04

Infection rate, JEV, JE, mosquitoes, vectors, Thailand
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2NIANE 2535 1 0 0 2 3 1 3 1 2 1 0 0
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2536 0 0 1 2 3 2 6 b 0 0 1 0
2537 6 1 3 1 8 7 5 2 0 3 1 0
YUNT 2535 2 1 1 1 0 1 1 2 1 1 0 0
2536 0 0 1 0 0 0 0 1 2 1 1 0
2537 2 1 0 0 0 1 0 0 3 0 0 1
gmgimil 2535 o0 o 3 o 1 6 3 2 2 1 0 1
2536 0 0 2 1 4 3 2 2 3 2 0 1
2537 2 0 1 2 0 4 1 0 0 0 0 8
YOULAY 2535 1 0 0 0 1 0 0 0 0 0 0 0
2536 0 1 0 0 0 0 0 0 0 1 0 0
2537 0 0 0 0 0 1 0 0 0 1 4 0
0Y58N 2535 0 1 1 0 1 1 0 1 4 1 2 2
2536 1 0 0 0 0 1 1 1 1 0 0 0
2537 0 0 1 3 0 0 0 1 1 1 1 0
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1hlsald wesdnr v TaeSmane suluszvhafieungumandadousueou
uazaasmasluifougman anumnuiuvesuwldluunaumeiugiasas namn
frinde 2.5 undeyn uanSnandwynde 1.1 undeyn nammaaesn asl¥ifiuh
undaimeiuiaes nnsadgaliganailiald uesdn vinaldld waasil
wihhhlsggndlfissiiunansouiisnanugnguvesgamnziliald nesdnr vlu
VINANEN uazsous aon ol

Abstract

The dry breeding place was the most prominent problem for assessment
mosquito larval density in the rice field. To solve this problem, artificial breeding
place has been invented by placing plastic bowls contain rice straw and water into
the ground. This study was carried out at the rice field and pigsties in Kasetsart
University, Bangkhen during February to November 1986. The results showed
that eggrafts and larvae were founded 12.3-20.1% of the artificial breeding places.
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The number of positive sites increased during May through September and decreased
in October. The average number of eggrafts in the breeding place of the rice field
and pigsties were 2.5 and 1.1 respectively. After hatching larvae are identified as
Culex tritaeniorhynchus and Cx. gelidus which are Japanese Encephalitis vectors

found in rice field and pigsty breeding places respectively.

Culex tritaeniorhynchus, artificial breeding place
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Time Intervals and Location of Biting and Flying Activities

of JE Vectors
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During 1984-1986 the study on flying, biting activities and biting risk
locations of Culex tritaenirohynchus, Culex gelidus and Culex fuscocephala which
are JE vectors was carried out in Ban Nongpingkai, Nabokam district Amphoe
Muang, Kamphaeng Phet province. Evaluation method of this study used Monks
Wood light traps and Human biting collections. The results revealed that flying
activities of JE vectors began at 19.00 and the two high peaks were between
20.00-21.00 and 23.00-04.00. Biting activities began at 19.00 and the highest
peak was between 19.00-20.00. The surveys of JE vectors found that biting of JE

vectors around animal shelters were riskier than around the houses.

Biting and flying activities, JE vectors, Culex tritaeniorhynchus, Culex gelidus,

Culex fuscocephala.
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Abstract

Keywords

YN

From monthly data of cases of Dengue Haemorrhagic Fever (DHF) and
rainfall in Prathai District Nakhon Ratchasima Province in northeastern region
between 1991-1997, a pattern of DHF correlated with seasons. There were few
cases in the cold and the warm season but there were many cases in the wet season.
The regression equations of monthly data between DHF cases (Y) and lagged 1
month of rainfall (X) was Y= 40446+0.139X, R>= 0.251. From 4 Aedes surveys,
there were survey of visual larva, ovitrap, adult and pupa in this district in March
(warm season), May-July (wet season) and September (cold season) in 1999. Data
from survey of visual larva and pupa indicated that larva and pupa populations
increased in the warm season and decreased in the wet season. And the data from
survey of ovitrap and adult, egg and adult populations increased in the wet season.
The important breeding place of Aedes aegypti were Jars and Cement tanks which
produced 79.32% of pupae in these surveys. From these data, the recommendation
for controlling Ae. aegypti were source reduction especially in Jar and Cement
tank during January and February (cold season) before larval population might
increase in the wet season. And this control should repeat in the wet season during
March and April (warm season) for controlling adult population that might increase
in the wet season. From this Aedes control plane could be used effectively for DHF

control plan in similar environment in northeastern region.

Dengue Haemorrhagic Fever, Aedes survey, breeding place, control plane,

Northeastern region
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Abstract
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Aedes survey, Visual Larval Survey and Pupal Survey, were conducted to
compare variables between 9 High Dengue Haemorrhagic Fever (DHF) case villages
and 9 Low DHF-case villages in Prathai District Nakhon Ratchasima Province in
November 1997 and August 1998. High and Low DHF-case villages were classified
by using provincial health office reports of DHF-case. From the DHF control plan,
the villages were rated by DHF case as High risk villages, Medium risk villages
and Low risk villages. It was found that the High DHF-case villages were rated as
equal to High and Medium risk villages while Low DHF-case villages were rated
to Low risk villages. From species identification, 1746 larvae were collected as
random sample from containers 1,575 were identified as Aedes aegypti larvae
(90.21%). The important breeding place of Ae. aegypti were Jars and Cement
tanks which produced 91% of pupae in these villages. The average number of
variable such as positive houses, positive containers, pupae and Breteau Index (BI);
in High DHF-case villages were 17.72, 36.72, 292.36 and 91.87 respectively
and in Low DHF-case villages were 15.94, 27.78, 350.11 and 70.13 respectively.
The comparison showed high value of the variables, however, differences were not
significant between High and Low DHF-case villages. BI in both village groups
were more than 50, in high DHF-case villages was 23.66% higher than low DHF-
case village. In this survey, there were DHF reported cases in both village groups,
so Aedes survey should be carried out in villages prior to formulation of DHF

control plan.

Aedes aegypti, Aedes survey, breeding place, dengue haemorrhagic fever
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Abstract

Keywords

YN

The objective of this study was to find the suitable forecasting equation of
cases of Dengue haemorrhagic fever (DHF) in northeastern region. The first step
was the selection of representational provinces in each group by cluster analysis,
using cases of DHF per 100,000 population of each province in northeastern
region between 1981-1993. By clustering and selection representational provinces
of each group, Nakhon Ratchasima, Roi Et, Nakhon Phanom, Nong Khai and Loei
were selected. The suitable forecasting equations of cases of DHF was determined
by using multiple regressing. From analysis of epidemiological and meteorological
data for selected provinces in northeastern region between 1981-1995, it was
found that suitable equations were: for Nakhon Ratchasima Y= 05.65X ,+00.04X. -
26.73X3+75.96(R2= 0.60); for Nong Khai Y= 14.01X,-00.45X +15.63X -32.92
(R®= 0.88); for Loei Y= 06.36X-00.12X -00.29X _+06.44(R"= 0.61). No suitable

equations were found for Nakhon Phanom and Roi Et.

Dengue Haemorrhagic fever, situation, forcasting model
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Survey of Aedes Density by Random Sampling Method

for Dengue Haemorrhagic Fever Surveillance
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Abstract
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The objectives of this study were (1) to determine the optimum number of
houses for survey (2) to transform data of positive containers into the appropriate
form for statistic testing, and (3) to compare among the three methods of Aedes
vector surveys: larval, egg and adult survey. The larval survey were carried out in
seventy three places. The three methods of vector surveys were conducted in
village no. 6, Tambon Banphae, Muang district, Rayong province. The results from

statistical analysis of random sampling method showed that the optimum number
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of houses for survey should be between thirty and fifty eight. In practice, the
recommended number could be forty houses per study area of village. The distribution
pattern of positive containers were transformed by X°? into normal distribution. To
compare the three methods, the larval survey was the most suitable survey followed

by egg and adult survey.

Aedes aegypti, surveillance, dengue haemorrhagic fever
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Abstract

nnilgmmsszsinaveslsalfidensen FudidnRammslaiowudiyi
fimssznaeenliluwasm Fuhlusewhaed) wa. 2532-2534 Salduiiums
MMIUNINILNY UaABTANNENENVIEN M S TUBUINYRIM AN TeBNRBMD
manziueen uazmald 1aedd Visual Larval Survey L@Imiaimaasiaim
ynyuvedgaansldun House Index, Container Index, Breteau Index myugivims
1oy 5 wiia fo dulna), du, deBmnd, vsewgiune uasmzuzue
Tddnfiums “199lu 64 wjthu womjihuitlifignthegems 1 mjthu maugdumy
amheamemnnit o Tnemanziusenidsamile mansTuoen uazmealdwuinde 1.29,
1.32 wag 0.58 lu/hu mudidy mdstianmgnauvesgaansegluinast s 3 ma
Tnoeninde BI fid 225.14, 189.75 uay 106.44 Mudau Mnmaha log 911 10
Gunudihelsaldidensen + 1) AuAuade BI vesimiaf 1999 wBunsm
Scatterplots Wuh3evaz 78.75 vesiiuiizaiigiiamsaiveslsalfideonsen daunde
BI 411 100

The outbreak of Dengue Haemorrhagic Fever, of which the important vector
is Aedes aegypti, occurs in rural areas. So this research was conducted in rural
areas of Northeast, East and South Thailand during 1989-1991 for finding larval
indices such as : House Index, Container Index, Breteau Index by Visual Larval
Survey method and classified 5 containers such as : big jar, jar, cement tank, ant
guard jar and other containers. For this study surveyed in 64 villages, one village
had no Ae. aegypti larva. The most positive container with Ae. aegypti larva was

the jar, the number per house was 1.29, 1.32 and 0.58 respectively. The larval
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indices were high in 3 regions, the average BI was 225.14, 189.75 and 106.44
respectively. Scatterplots between log, | (DHF cases + 1) and average BI in surveyed
provinces showed that 78.75% of areas where DHF cases occurred, had the average
BI were highter than 100.

Keywords

Distribution, prevalent indices, Aedes aegypti
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The appropriate information were selected to use in computer aid-program
for dengue vector mosquito surveillance and control. Problem analysis, flowchart
and program writing were designed to produce this program. The program contained
with four sections: the brief information about this vector, aid for calculating
survey data, aid for calculating insecticide usage and aid for management of database
of survey data. The program displayed in Thai language and designed for user who
had few computer skills by following the showed menu. People and others involved
in Aedes control who had microcomputer could use this program for aid or training

in Aedes control to solve dengue hemorrhagic fever problem effectively.

Computer aid-program, dengue vector mosquito, vector surveillance, vector control
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The Production Development of Bacillus sphaericus H.5

(Local strain) for Culex quinquefasciatus Mosquito Larval Control
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Abstract
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Bacillus sphaericus H.5 wﬁuﬁ:maﬁuﬁ Wugdunidine suudrnd
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Handa 1.5 nfudedas Mmandaluglusnme eulagdTinasgiu wuninivde
Qﬂﬁﬂqﬁﬂmaﬁmﬁu 500 ITU/mg Cx. quin. MuThidease (whole beer) finan
Ihilohlinaassmugugnihgshmgluuvdumetugassuma Wean w1 das
dofiuiiAinh 6 mamas nuh unseaatBinaenugngvesgmhgehmeylusedy
90 wWesigud lduu 2 “Umvi uasiide “unadn Bacillus sphaericus H.5 Wonnnae
Mingniheshimalddudy Sy mmihi“elatusndae

Bacillus sphaericus H.5, Kanchanaburi strain is the microorganism which
had been proved that it has high effectivness for Culex quinquefasciatus mosquito
larval control. This study, fermentation technique had been used for production
development with soy bean, ground meat and powder of yeast as substrate for this
microorganism. With the period of 120 hrs. the yield around 1.5 gms/litre was
obtained. After the yield was tested by standard method, it was found that the
toxicity to larva was 500 ITU/mg Cx. quin. The implementation of whole beer
from this product in natural breeding places at the concentration of 1 lire per 6

square metres, could reduce the density of Culex quinquefasciatus mosquito larva
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at the 90 percentage level for 2 weeks. Not only the Bacillus sphaericus H.5 did
control the mosquito larva but it could also improve the quality of water of the

breeding place.

Bacillus sphaericus, Cx. quinquefasciatus, larval control
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Tandaiott Wapn 'au 19u Tsald wesdn 1 Tsahy IHidensendnunuen Tsahing
(s w30 2531) sy msmuqugehmaiuilyming enfegiialiva
Tl mavuaiidiagadufnelusunamaumiinsiinnusisananugngu
awnldtheluszeznm “ug wdmnnawnll 3-4 Yu anugnguvesysiazisa
Inngtusniiueduilisossn msmuaugshaathasild wnsaamBmauany
yyuadldlussduiimelalddefidnsmuguesudeiiiotnazaieds 1 ude
mstSulye nfnaanedenlign vdnvazifieantlapmundamngiug anasms
wilsiliuhisglomiasziunldsmde fensmiafseuvesganiegnings
Tag33msi lifinansznuse “anaden 1"smldsetios uasi daideldnad Tne
nld sy awiddhiagmhes yauidhiagmheeldfuedaumivaned
2 ¥iaA® Bacillus thuringiensis israelensis (Bti) wag Bacillus sphaericus H.5
(Bs) yauvi3dia owfiaiifan widmiagmhyddduanduiiedineie B ldmin
amhgaans " Bs Winad “wisulFhiagnihgsnang (Mulla, 1997) msiseiann
FBmsnanyaunidiiagmhgaie eewiadl lulszmalneiimmndily unsms
WaguMe 13U uvanenaeniaa uadelsy vilgmvatsdseas 28l wnsa
venell ‘mandaluBandsdld

1
o d A

agUsy 9AIND

1AM BN AUNMINAAAUNTIMTAGNINYIIAIY

a

N e

=
N
= ¥

o/ % L4 é’ g . .
WAUINVINNLDS ATBINILAEILYD Bacillus sphaericus H.5 NUAUMWUASAUNU

a
a A o

g wnsahldidudusuulumsnaagaunidmiagngelulszmalngls

a



7 quazginsal

ad
5N13

a

A Ag . . A o o a g A ¢ o g
1. 3auN38 Bacillus sphaericus NMNIWHNMINAATUIAUNTS 189UT

o a X 1% o 1 3 £ g o o = A
Wiesdu weni¥eldnndiedngnings Fufunnimiamaauys e wa. 2525
nazireyaun3d 1eugilldi1uN1InI193058391n WHO Collaborating Center for
Entomopathogenic Bacilli 991 1171 Pasteur ua?
dy t&l 4! o/ 4’ Yoo o I td' [ v

2. MIasuseBIia el Fiudminduo s manUSulpliiaanw
o w X . . v Y A X v
W3UINZIA8Y Bacillus sphaericus H.5 U5znoudioneamass ilouauia we
= (4 da o =)
8 danmlesiniu wazindouns

3. dwidnie Usznevdueniludsginsanszueniianug 200 das fgUnsal
e 15U 1aseuhANNToU unemDANgamRl naziaseahan gy

msm’%auﬁu%a Bacillus sphaericus H.5 1$nuaansin

\oi3em Bacillus sphaericus 1.5 Wi wislasneideshu Tryptic soy broth gamgh
37 °C W 24 $T1 NEINTHINEZIABWY Nutrient agar fauenifiy Colony Tifhy
Single colony aslu Tryptic soy broth tmzideslugiiiigamnf 37 °C um 4-6 Falg
1hlgulu Water Bath 65 °C 1w 1 #1149 1flerh3a Bacteria Phage udhimzidesly
Nutrient agar ﬁﬂﬂ%d AauenLen Single colony LWWL%&Jﬂu Tryptic soy broth 5 ml
gamgil 37 °C wu 4-6 $1hue 9218 Young active growing cells theoietimuaasly
Tryptic soy broth 100 ml wazt?;mmu 24 ‘B'Jﬂm LLaL’ﬁWUL‘%ﬂﬁmuﬂaﬂu Tryptic soy
broth 100 ml zides 24 FalwdnaSaneudeiFenmuaadlugminiifienns
wnzideasoagud Fau addugii 1)

MSIATINAINNN NMTIATINDTISINISIABNTD HAZATINIDNTHAN

o o/ dy o v 1 o & [ = A

NMAAED MABUEY 1aua v 3 viu Miuiegnsenseuen tehanuanu
o v ¥ Al A a o v A X X o X ) A
auldiantesiiaula-ta wiuiinensiaeuse Wiuse hiou uazenmeanau
madanseuse mldhelumsiszneudminuazgasaling Wudu 50,000 vm
(fau adlugin 2) mawsendamindowmzideasadesdiamany soa 1%
Muitoumetndouifoagamgil 95 °C Wi 4 1 ME 3 AN A BUANN £01A
MemMaNaNaenss aheonenamziaesnieluiley dminindonazims
niness lUfesnannmsduilouveuselag

G é’ t&l o L% Yo a d’ 4 v Q'J -

maiseNo I RsTeludminlFingAuimnmldhe Ussneudmensinimaes 1%
WouAuRe 0.156% w8 dasnnasinu 0.15% 1ndeune 0.15% inunsamulsuna
d' 14 v 3,'; % o v o dy dy [ ' d' A
doans dunsesraneass lenhmiiidluensidsusedudu 10 1 iweiReasly
Y L 4! ] é’ ¥ d = ) L4 V a
daisin BsFedIy Autoclave 15 oud w15 Wil ussyasludamindremaiia
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Unennetuilen GnhdudenliasumulSnares asmuua J5uszauany
fhinsa-eme whi 7.2-7.4 iimanuieumeiases)fugamgiludaiiu 95 °C ooy
shizeldannu 4 Hlw Ydesldgamgliduas 35 °C idumizeimsonl’
as o dy tﬁ' a o/ dy o L4 dld g g v o

nssItManinFe Wedniiseatluduinniennsmngideaseandd Mg
winigelasnhoimeus niidl)lugs deeieathan HIBLOW AIR PUMP 50
Hz 44 W maidneimaligdunidwsgldaluemsidease wagliiinmslvaiu

X Ko ww o u d - P S

Y MIasnFeludidiie (dan adugln 3) gqamplvesemsidsuseziiuan
aalszanar 28-30 °C L‘ﬂuqquﬁﬁmmz N@DMIIIYVOI Bacillus sphaericus H.5
mmsrlingedad lueil 120 as1iu i Spore count I¢ 9 amde 10® Judum
X X o oa o Y P o Y Y oy .
eaweriul lihuwenioazneuiionniuauuiadianszuiums Lyophilization
FAANNUVBIHATONIITINITIU MIAUNANNUIYBNNIABUTD (Whole beer)
3 X X Ada o oo 3 ° [ 1Y o
wiasaenianuun 9 wnsaihldmiagnihgsnmgld laglideaindum

v X B v yaw . TN SV TVIRY S
mmiAnFeasall AnnadugualdhessninemsideuseiianniunTeuiiey
Avemstasusenalinaignandunn Uszna 80 wih (Asn adlumnei 1)
Nandan lgrihvtinlszanal 1.5 ASudedns (feu aalumsain 2)

MIMUANGMINNNAMYMBUNGITD Bacillus sphaericus H.5 (whole beer)
dy 4” a Ao A Yo o H o oA =2 & o
mItnziasaseydunidimelimingniigs Taenaldszaiiumstaginn
£ O [ v A < a o J i v oA =
aznowFonaving Wiidumauis ienlsglundaduinundie udiiesnnlisl
A 3 X =< o 5 X £ 4 o vyd g
IATONALAZNBULED (separator) 39MMLABUTD (whole beer) NviNnlanuaql
naassnIugugninganagluma win Aswmhunasusellls ldmmsasaia
ANNUIVOI Bacillus sphaericus H.5 aadsinasguuazng oullss " nsmwuans
MINGMNENIAEY HULNABIBITNMA Wdma fn” mden 11anTa 2 maamas
phld 1,000 das emdanmsliniming ulasnaaedlifSnaninitease (whole beer)
AONUNAIN 5 5TAUMINA oY (35: M5NUNA3) A 1: 2, 1: 4, 1: 6, 1: 8, 1: 10
Wuna 3 ideu (Gaun adugmsed 3) Tddendanmsldnmng wde 1: 6 &
1W300AUTNUANNYNYNVIGNINRNNMEY 538z 3-4 uazdilialdTesazlilies
A 90 T 30 Tu whAudanmsls 1: 4 waz 1: 6 Aldhlavaugnings
neglumea i Auinaasuduraumziuggenagsssund 3 udluin
o o/ S A v ¥ 1 o/ g d‘ Ad' s =
Taiauunys ddnvaiziaz MWINAGENLANANAY Nuinaasd 1 (1537 1) Hvne
£ 4o ¥ Yo d - g X da ¥ o
WunAnhlszina 42 manaunes hanmay 35 sufues Wunuidaihdinase

1 % o £ 4 < = = X A
naldfineszneinidr-oon Wuinaasei 2 (15790 2) HvnanunYIEIN

60 AININAT WAAIRAY 5O 1BURINGS NuNDafaaasaszngth Tihlvahesn

Y H v
=

N3y Wuinaaead 3 (Inenuwd 1) Wuuduhdsldquihwduiunla Aunanh



Ha

84 MNUNAT ANLAY 120 WBURINAT ABUINAIAIANGNNGINMYIA 1399
gnihgenagy 1agds Dipping technique IBMIUIUANNHNUUUYDIGNINGINIANGY
nagndiasiomuguAamulsziiunann 7 3 mme auluma wnldnamnaTy 112
Ju

M3N1aed Bacillus sphaericus H.5 Tagl¥dansinldnanda 1.5 niudedns
Faanuussndsasguldannds 500 ITU/mg Cx. quin HIaHANNITNYBMEH
139 (whole beer) iy 750,000 ITU dedas iWemlUnaasiniugugniigs
. PSNPL AT SN SN JE T Y X ddvye s wy
Nanglndaduaiinteuse 1 Gasdenunainn 6 mamas 11 3 nunnlddaiden!’
Tagiuimaasddl 1 (1399 1) l6udsase (whole beer) 7 a3 Wiu 1 A33 Aamu
Hann 7 3 wamsldndadue  samugugninganMgszes 3-4 uazdilia Tu
szavaald 90 wWeoSidud Tdnund 90 Ju (e aslunsmizui 1) luiiuiinaaei 2
(1330 2) Wu 5 a3 fhdearseasiag 10 893 1W13a0aUSINUANNYNYNVD
gmingenagszey 3-4 nazdilis Tuszdiuanld 90 wesidud wasuu 14 Ju de
My 1 a5 (Asu adlunavzld 2) uazlunuinaaesn 3 (Ineruun) Wy 3 a3
1Hhdeareaisas 14 803 nud 1W13000USNUANNYNFNYBIGNINENTIANYIZES
3-4 wazdlis szdvaald 90 wefibud waswu 20 Tu demswu 1 A38 (f

d Sdad dr v vy o da Aog 8

- aalflunsvnn 3) manaaesasalil s “unaldedianinge naumiuvennan

90" cs!! IS Q‘ cs!! ! a \ . .
aa 1l A Hgnls nazgniaaungaissNATUNINGN u a9 Bacillus sphaericus
H.5 9aun3d 1eugiesduil uennnizaalSinaanumnuuuedgninganagy
ladhideosnd 14 Fuudr &1 wnsalSuly mmweain glidvulddndie Natleg
v =2 a2 I}
doadnulunvazideadell
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Design of a fermentation plant : starter of Bacilus spaericus H.5

Stock culture Inoculte in to TSB Culture on NA

(B. sphaericus H.5) (Tryptic soy broth) (Nutrient agar)

#

N7 N7

TSB. 5 ml TSB. 100 ml TSB. 1,000 ml

(Tryptic soy broth) (Tryptic soy broth) (Tryptic soy broth

Cultuere on (NA) TSB into Inoculate into TSB
(Nutrient agar) Water bath 65 °C (Tryptic soy broth)

J

4 N

Fermenter 200 L. e

N J/

JUi 1

U ANTUABUMITIASENYNTFO Bacillus sphaericus H.5 (Stock culture)




JUN 2 a3sin (Fermenter) yinayssg 200 ans imisudunianginsalin 9

Stream, Nutrients, Sampling, Acid/base (pH Control), Antiform

Airin —

T

H2O+Antibi0tic

g

Air out

‘

1
T

Fermenter

T |

Air pump Air filter

Product

JUN 3 4 asmsvinvaeninigayedainsin Fermenter W10 200 an3

pumustucunpucliumpecnieem




MmN 1 4 asmlsneingay mysenevennsimeagase Bacillus sphaericus H.5

"Wilszney Wanails IMADANT

(%) (1)
1. ewnsinziasase “Peptone 0.5 28.00
nutrient broth + 0.3% -Beet extract 0.3 26.40
Yeast extract -Yeast extract 0.3 26.40
994 80.80
2. Théndmdesdamlasivanniu Sundewn 1 0.50
Lifouautie 0.15 0.075
-8 @My 0.15 0.40
-INABUA 0.15 0.025
994 1.00

MmN 2 1 aRanaauazaNNduyaegnu1ges1A1gyYeN Bacillus sphaericus H.5 1 la91n
MNIagasanIgainsin Fermenter

Spore count (cells/ml) Yield(gm/L) Potency (ITU)/mg)
Nutrient broth + 1.6x107 0.95 508
0.3% Yeast extract 1.9x107 1.7x10°  1.10 1 512 510
1.7x107 0.95 510
dhdudmdesiamlas  9.8x107 1.45 495
5.7x10% 3.2x10% 1.65 1.5 505 500
3.56x10° 1.50 500

MTNA 3 U ANNAMSNA BUNAAAMYIUNAYNTe Bacillus sphaericus H.5 (whole beer) fo
gning1mgly AmaaeIsIsHYIN

[

M %Reduction of Culex quinquefasciatus larvae (L 3-4+pupae)
(1169 Treatment) “a " “a “a " “a “a
1L=2m?> 1L=4m> 1L=6m> 1L=8m> 1L=10m?

1 99 99 99 98 87
15 98 98 96 83 75
30 97 96 93 75 42
45 98 89 82 54 25
60 89 87 80 28 17
75 89 61 57 13 10
90 71 27 22 5 5
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120

T1

100 W
80

=
g NS 13,4
Q
E 60 —o—Pupae
o Dose : 1L/6m’
58 40

20

O Il Il Il Il Il Il Il Il Il

Il Il Il Il Il Il Il
7 14 21 28 356 42 49 56 63 70 77 84 91 98 105 112

Fuiindamsanau T=Treatment —* Larvae
—0— Pupae

A5l 1 Use “nEnavesunagaye Bacillus sphaericus H.5 (whole beer) Aagni1gnsiaigy

luiwuiinaaaen 1 (1529 1)

120

T1 T2 T3 T4 T5
100

NS AN A Y e
. %\\/ \\\/ \

_D_
40 Pupae

% Reduction

20 Dose : 1L/6m'

0 L I I I I I I I I I [ I I I
7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 112

o od oo —e— Larvae
IUNTNMIAIVAN T=Treatment

—o— Pupae

A5 2 1se “nFnavesunagase Bacillus sphaericus H.5 (whole beer) dognigasinigy

Tuitunnaasen 2 (1519 2)
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% Reduction

120

3

(o)
o

[«
o

N
o

\V)
o

o

R s
\\(/ A \\

—0—Pupae
| [ B [ [ N | [ S R B

7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 112

—*— Larvae

JUNHaIMIAILAN T=Treatment
: —0— Pupae

Asmi 3 Use “minaveswnaguye Bacillus sphaericus H.5 (whole beer) fiagnu1g951a1gy
luunnaaaan 3 (lmeruuii 1)

juazIarsal

maWaNMInAAAUNE 1eituiiiosdu Bacillus sphaericus H.5 iioliia
amheeiag Tavodenszuumamaluladihnmitugnshmsmngidease Bacillus
sphaericus H.5 dodmiinifudamiinifefiszaustundeugunaaiving 200 das
smeldedszina 50,000 v IddmingefinmganhdminiSefizenns
dszima Sefinem afuidufuare sdunm _asewnsidsageiianntunmgn
#5aghuiimlaheluszma dunuifies 1 vmdedas lenSeuifeufuownsides

.&’ d'g ' Aa o =2 1 a a A o/ a
mamamﬂmqﬂszmﬂmmmmvlﬂswmm 80 UMABANT MIIVYLINDWHUINITHNAS

v v
v A

o o A LY v X A 4 A A Y v oA
asaiisy vany s luszaumhwely Tunld asernsideasenlslaa danadad
- v £ X< aaZie v o
AuMNLazinMgaie Mmanzideuselaedsildnandnlszna 1.5 niudedns
Faanuiiufivdogningsiiaaianuuse (Potency) Wiy 500 ITU/mg Cx. quin.
YOIMNIBO (Primary powder) %39 750,000 ITU/aas 993u1aeaise (whole beer)
ANNUIVOINAAAQI 500 ITU/mg Cx. quin. §alil atinagdosnms@nuniienann
Tuneaziveavoilaiosineg Mg u Wweliaunsdwiguas 9 Jesldmniu
doluine WiAananlAndadamiianuns awu mnzdil Yesna 13 Delta endotoxin
nigndhmegnihganagazinnIude
MINATBIAIANGMNENAMYMYNT8UBS Bacillus sphaericus H.5 (whole
beer) Tuma w3 ura lagaauihmmnenszananlignngenagszesae

(L. 3-4) wazdbislildnaanadluszdiv 90 WeSidud wanmsmuauldaundam a



AvauAn

ee 2 et Tuiiuinaaesd 2 milszdesdSudgeiannndadioen uazSine
M3l nEnamndy ez Idnaadani wsamiugugnmngInmyla
Y] ' A 4 = a2 1 < [ A o o ¥
nuuaauluiuingaen 1 (1598 1) sgnlsimu Mmuwadexd 1w 1@y &
ﬂy d' IS o ' td' v o 1 g td' d’ a = g ¥
mwiiinaaediiidosiee sungdesdusunuinaasdi 2 (1538 2) Jhlwa-
ponniu Uz ninavesndndaminezanadld  umsmugugninganimaluiui
< = ™M v 2 o & < ¥ oA
naaesn 3 fnaedldnumas 20 Tuuu ilvlas ume uwa dnnduiinany
usannueRsiianuamnuldny sxdesdnluneazideadell mATeamnms
nangaunIdmingmhgenmail Wuswmamsiann Guduuuniauies  w19e
mmananndellldluvaeises ieldldnandaniianuusiuazlsz ninadidald
memaliulpglnsaimsninge emnsdeurse Wiidsz nEnmAswy aaonau
Wannyaansliianuianudlalunaladieg medumssingenazmmiinise
Y a A 0 W H <3S =) = Aaq oA ¥ To ama ¥ A
mslfaunidmiagninganidhuissuuimeieniiliidenldaiugiuisouy dod
Usgmaninnmaldyaunidmingninesde 16 “unawu Bacillus sphaericus H.5
Hreliundnn nlsnaanaifuihindquawddy adndeiduniluuaumsiug
3 Ao 2 a R A gy a ¥ ¢ a Ag . .
gninazi " myuuasindumiiy WeldndnAnnydunis Bacillus sphaericus H.5 1
“nszgzriaziiamsildsuulas mwveah nduazmely ihisnl  uazdesnmuh
“afthvaesfiaGuiady 1wy $lsh wazdmdudaeg aduesadiuldda i
=2 a2 !
msdnnlunsazideasell
= a ' 4 a 1.d ' ¥ v
wneiagvemsndaly seavge wnssn Aaduiuldldhion dmald
Fums U YunameamiRuny yamns 1azmsimsemsng fzilsnunde
a A &0 H a £ = <) g 1 o
aundmingmihguiaduldlueman swziulszlomisemsaiuaueganvgn
Tanduilgmlume wsar 9ld 15edel)

14 YV d‘v 2 A a a d' Y a
vovouqauimthnfhesinenazinainenldeenlilszifiunama wu
YoveUAM AMdam Ul M NFrefiuriien 13 veveuam A3 lEAM Ya-vad uaz
Aol wa wha3 Nldasemunaglimuuzii

ia v A

Mef avereuqm ANaYNIINMIVIMIGUIIToaUANIslaeFIBUNTuna

d a o

M WNNUANSAITINMITIURTIA N ldeyanziugarumMITeasal

a q q
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Wuchereria bancrofti Glu‘q{‘l 53INTI6

Epidemiology of Filariasis and Bancrofti Filarial Worm Surveillance

in Natural Mosquitoes

& e Supon Paosriwong
217120 D123z Usavadee Thavara
06 WUNIu 9 Chitti Chansang
INTNA TUNAI Jakkrawarn Chompoosri
nTuIBINeNE @3 BT R National Institute of Health
a [ 4 6 . .
NININYIAT @INITUNNE Department of Medical Sciences

GRuwly 113 13nTuNIsung N 26 alun 4 wsau 2544.

UNANYD

Abstract

Keywords

weumesmhldiAnlseflenSe wielsahihe (Filarial worm) fwuTuseme
Inefl 2 viia @0 Wuchereria bancrofti Wag Brugia malayi ﬁuﬁﬁﬁmanmmaﬂiﬂ
U@AFNAY Bancroftian filariasis wu"luﬁuﬁﬁnmma!,muvlm-wnh Malayan filariasis
wuinalumaldwealszmalne msdawilifumsanuszinainevedsarhiedy
Usemndlneldl wea. 2540 wag w.e. 2541 wazmsithseivueunens Wuchereria
bancrofti lugassanm lasifvshodugmniniifmiasmeg fo fmdamn wides ou
naz Javiaszues Wil wa. 2542 waz 2543 MATAhAATIIINIIBUNNS NG
immunochromatography 911U 47 fogN %ﬂfquiﬁ’jdﬁmﬂ 1,014 ¢ wamsnsandala
WUMUBUWENT Wuchereria bancrofti TgaaN5Isnma

There are 2 types of filarial worms distributed in Thailand. Wuchereria
bancrofti is widespread in the area of Thailand-Myanmar border. Brugia malayi is
highly found in the south of Thailand. We study epidemiology of filariasis during
1997-1998 and Bancrofti filarial worm surveillance in natural mosquitoes. Mos-
quitoes were collected from 3 provinces in Thailand (Tak, Mae Hong Son and
Ranong) in 1999 and 2000. There were 47 samples (1,014 mosquitoes) detected

for Bancrofti filarial worm. None of them were found by immunochromatography.

Filariasis, Wuchereria bancrofti, mosquitoes

Bumnswm.umm_:lignwnecnwem




wadupdaUARINIMOIMSHWNG

YN

TsaWani3y (Filariasis) Mnvludsemalnefusiia Lymphatic filariasis (3§
wandeeglussuutinmaes) sailiiies 2 siia Ao Wuchereria bancrofti wag Brugia

s Bds S . £ 4o
malayi NunnimssznaveslsauandeAy Bancroftian filariasis wuluiunusina
MeuauIng-wi 1y JIMIaMaauy3 szued uagmn Malayan filariasis wiluiun
Tamiamatlinziueanveamald 1y Tmiagums Q55T UASASTITNNY NG

Haandl uag unsn 2

2a a v v ' v < A
NsFInvenenslsahdanteldiiti 2 ssaz Aeszezlugs
nazszezluay szoglugadunnganngliiaauniiFoneiszey microfilaria 1%

a Y 1Y o/ [ T A i A 2 4 o
wenSazith [fage uaziannidudiden ssozshen e L, L, uas L, suiluihoou

A 2 d a das o d "
szufnde (infective stage) szuzluauBniaiganmeniddoussesn 3 iaau
Al P 1 ¥ 3 A o/ [T A P
fgeuszazn 3 awlsrhmsesunad seuuhmdes wagianniufdoussesn 4

= Y ' o o A Y o ' '
szuzi 5 wazdun (adul) muaidy Wednmin wiugiuvesdun azldes
microfilaria 191 szuulraieulafinvesau szeznafuddisouszezn 3 191,
SNMYIU 1W50ATIVNY microfilaria Tunszu ladia “wSuwensstia W. bancrofti
Uszanal 9 1heu uag Brugia malayi Yszana 3 1oy 01809 microfilaria laanaly
wiionglszinm 6-12 1feu wendduniengdszina 5-10 7 9 ada 40 T dund
odeagluszuimaeuhlidennimae uagnaeaimaesdnt U (lymphedema)
anMzniseanlsaie$ e (elephantiasis)™*®

ganmgimviiAalsaidalag W. bancrofti o Culex spp., Aedes spp.,
Mansonia spp. uag Anopheles spp.>® nnenn® veanedlsanndnsuaiaulsa
Andia NIzNIN 19158 Y WA, 2535 ldihms 1veinnudthelsanhdananmn 49
Tmda wudilhenumziBeusnninnu 3,450 1o Pumadfihesnlnednnu 2,730
o flhesndumnannmaulussmalnedinm 720 ne wnlivlueian man
dananugngNvedlsaitnanadzess uatligiulszmalneinsanunnlszime
emhudandszneuodniuin muwaiiion wazmihuduiunanszneey
mhlifeunnmavenlszma ussommanil wingjilusmavihiesas 60-70'° a3
dumiithelsanhdeszazundize wionnimsithsgiameunessin W. bancrofti

Tugasssumdoziilszlomisomsaruaulsaliliuninszne | “anlvgllddmnin

7 quagiznis

Anndoyamsdumiihelsanhdie nnnsaulszint 2540 wag 2541 vea
nedlsanhdn asumuaulsadiade n3znIn 1wsal 9 Fananeauldnuuniy
Nnediandumgiheinulszmnmanalada udienivieunsdsses
microfilaria Sufihedenmassdnt u naztmugihenieisizinla da
A o o A R Ax Aa . . . A A v v oA
dendanianmuihenivueune1sszes microfilaria ¥1a W. bancrofti sianian



iendmndie wides eu mn wazszues dasanudnn luiuiisee Daete
38Whana 18.00 1. 9 06.00 . veeTugidu duilums 4 adluflwlszne 2543
Ao 1oUNgAIMBY W.A. 2542, IABUNINAN, WOHMAN LAz IMAN W.A. 2543
NuunsiauazmAvedgy laslinded stereomicroscope QANHAILNIN “MUFIWIMENTIY
Mmnugaudazsiianulunaea cryotube uugludslulasnuiral (gamgd 70°C)
thadumndaielftins ileasam antigen ve9 Bancroftian filariasis 1ne3a

immunochromatography (commercial test kit)*!

Ha
nndoya mumsailsainga w.a. 2540 nag w.a. 2541 (M31n 1) Fandamn
IS PAl d'dy = o IS PAl 1 d' ¥ Y Y Y
ffthenvunzidensnnuazidihelmisnan a msdumdihelsanhdnlagnedlsa
N nsuAugulsafiiade NIENIN 153 ¥ lagmmamzideanguilizsng
4 d - e d D oww -
LT gaieMuUeUNITITEE microfilaria (MM 2, 3) WU IMIAuNFEY DU
BATIMINUNUBUNETITBE microfilaria (MPR) il @ 3WAD 0.59 (W.a. 2540)
uaz 0.49 (w.A. 2541)
Ad’ Y Y
MsNA 1 awmsallsaingn w.a. 2540 uag w.A. 2541
fania Arhenvunsiieuinm helv
W.¢. 2540 w.A. 2541 W.e. 2540 W.el. 2541
AN 367 258 12 18
wigos ou 31 12 0 12
JPUDY 10 5 4 0
mseine 1,251 874 100 86

a5 2 msAaumgihelsaning e w.a. 2540

Janda asvlafin &jﬂaaﬁt%awm% diheden  dihoeieds
B.m. Wb,  MPR (Gevaz) ihmdes  uwla (30)
o1 U (519)
fn 22,442 0 12 0.05 0 1
ungy au 852 0 5 0.59 0 0
PN 1,116 0 0 0 0 0
ﬁ?ﬂizt%ﬂ 95,352 b1 53 0.11 3 2
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s 3 msAaumgihelsaning w.a. 2541

Jamda a5 ladin &jﬂaaﬁt%@‘wm% dihaden  dihoeieds
B.m. W.b. MPR (308a2) Thindes vmla (519)
o1 U (119)
N 21,114 0 17 0.08 1 0
ungy au 2,426 0 12 0.49 0 0
JTUN 1,427 0 0 0 0 0
Tiszma 99,257 44 31 0.08 7 9

=2 . .
Mg B.m. a8 Brugia malayi
W.b. wned Wuchereria bancrofti
MPR 8@ Microfilaria positive rate

WoungaIMau w.a. 2542 Aadeduann dvluiunsuneiles sania

'K A Aw M va A A . . .
HHEN BU qaﬂmaﬂumﬁlﬂwmﬂwﬂ A® Armigeres spp., Culex quinquefasciatus,
Culex fuscocephala, Culex spp., Anopheles spp. W82 Aedes spp. HAN1INTIVVIUOU
WS W. bancrofti 10&3% immunochromatography lainuviueunenluga (maam 4)

AN 4 &9 W 2.UTAY BU IABUNGAIMYY W.A. 2542

Audnu 3w i BHAYDIEN G| U () HAMINTR
VUDUNEND
ﬁ’u@fﬂﬁ 1 ﬁ'mmmﬁ 46  Armigeres spp. e 36 Negative
“qu:ﬁ 6 Armigeres spp. ) 29 Negative
9.11l99 Culex quinquefasciatus e 1 Negative
2.13i809 @U  Culex spp. e 2 Negative
Culex spp. N: 4 Negative
ﬁ’ué’ﬂﬁ 2 ﬂ"lula‘ll‘ﬁ 31/1 Anopheles spp. e 5 Negative
wy:ﬁ 6 Aedes sp. e 1 Negative
.19 Culex quinquefasciatus 1o 7 Negative
2.13i809 oW  Culex fuscocephala e 1 Negative
Culex spp. 1 8 Negative
Culex spp. N: 4 Negative
ﬁuﬁﬂﬁ 3 ﬁ'mmmﬁ 3 Culex spp. 1 9 Negative
it 6
9.1304
.UNF BU




ieunAN w.A. 2543 fadadudnu Al 9une Ve Fariauides ou g

W. bancrofti linwuruaunend (Mm99 5)

Mul@Ae Cx. spp., Amigeres spp. Wag Anopheles spp. NaMINTIVHUBUNND

AN 5 g911A I .U3F99 BY IABUAUIAN W.A. 2543

Auginu alvl o BHAVDIY UGN HANIATID
VUBUNED

fugai 1 oo Culex spp. 6 Negative
STRITIRE T Armigeres spp. 20 Negative
@, Muay
9. UMY
2.U803 oU

Fugni 2 Tsamneudian Culex spp. Negative
STRITRR IR Armigeres spp. Negative
9. 1Muay
9. UMY
2.13i809 oU

ﬁ’n@fﬂ‘ﬁ 3 Tssmweud Culex sp. 1 Negative
EYo) Armigeres sp. 1 Negative
STRITRRTITNGHY] Anopheles sp. 1 Negative
9. 1Muay
9. UMY
2.13i809 oU

=) a gl’ v o o A 4 4 td'QJ
ABUNYHAAN W.A. 2543 AASINUANL ﬂv\l DUNBVINDI WHINTSUON YNNIV

MTNA 6 GINIA U D.55UY LADUNGHAIAN W.A. 2543

16 laun Cx. quinquefasciatus, Cx. tritaeniorhynchus, Cx. lutzia, Amigeres spp.
wag Cx. spp. HAMIATIVIUOUNGS W. bancrofti ldwuvuaunens (ms519h 6)

Auanu <l il BHAYDIEL 1wl MU () HaMIATN
VUDUNEND

I¥fudnu <lu ‘ﬁy:ﬁ 5 Culex quinquefasciatus 1y 13 Negative
3 Lvﬁ'maﬂé’ﬂ ﬁﬁuﬂmﬁi Culex quinquefasciatus Ifl: 4 Negative
WAy a.thmi Culex tritaeniorhynchus 1y 17 Negative
Uszaneu 9.1304 Culex tritaeniorhynchus ) Negative
b ¥ideMIison  9.55U03 Cx. lutzia 1 2 Negative
Armigeres sp. 1y 1 Negative

Cx. spp. 1y 14 Negative

Cx. spp. B:J: 4 Negative
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Hou~aman w.d. 2543 Anderudnu dlwiidtneus ea nazdnneusszing
JmIamn qﬁ%’ﬂﬁﬁwmﬂ‘ﬁﬁﬂaa Cx. gelidus, Cx. tritaeniorhynchus, Cx. quinque-
fasciatus, Cx. spp., Mansonia spp., Anopheles spp., Aedes spp., Coquilletidia
crassipes, Amigeres spp. Wag Anopheles barbirostris HamMINTINVUDUNYID
W. bancrofti liwuvmeuwens (msad 7)

TN 7 g911A U 9.9710 1A9Y NHIAN WA 2543

Auanu 9l il BHAYDIEL 1wl MU () HaMIATN
NUBUNEND

%fuéin a.M 1eaa Cx. gelidus e 142 Negative
w ol 0.0 oA Cx. gelidus ) 93 Negative
4 Lﬂdi"eN 2.0 Cx. spp. e 93 Negative
fadahaiy Cx. spp. ) 36 Negative
sz Mansonia spp. 1y 3 Negative
5 videmisou Anopheles spp. e 9 Negative
Coquilletidia crassipes 1y 1 Negative

Coquilletidia crassipes N:' 1 Negative

Aedes sp. e 1 Negative

Armigeres spp. 1o 4 Negative

I%fudn A.UNILIT Cx. triaeniorhynchus 1y 157 Negative
walw 4@ emlsznag Cx. triaeniorhynchus B 29 Negative
fadavhey  a.mn Cx. quinquefasciatus 1y 7 Negative
szana 5 Cx. gelidus 1o 2 Negative
NaIAI5oU Cx. gelidus 1 1 Negative
Anopheles barbirostris 1o 5 Negative

Anopheles spp. 1y 8 Negative

Armigeres spp. e 13 Negative

Cx. spp. 1y 146 Negative

Cx. spp. N:' 63 Negative

J91300

HAMIATIMUBUNENS W. bancrofti Wendiduldnn 3 fmia (mides ou,
mn wazszues) we. 2543 Selinuviounedeiniluge edlsimumaithees
Faflu s anasmamsmuaulsaiinsznin s v Iddufiumsedie

1. mgsmssteide #ldud madumndihe, msldasamndihe, mafianmg
1hy wazms ou lsa

2. wasmasiors 1duA Mamwaume unaden wazmsanms “ui seni
AULATE



3. nasnisdeau ldud mald e@nw wazmsituy nwmihe
' é’o a 4 1 a [J ¥ o P 9 12 P
masmamatiauiiumsldegned mldnnugihelsanhdinanas’ dama
a 49! =) 1 LAl . . . . Al 1 d’lv 1
2zIAnIuAR luNguY asymptomatic microfilaremia fienguidlifionns
A g v ' = a . . . = I I} a
mauld ud wsaunsiFerueunend microfilaria #elvaieusylunszu lawa
wenflged wsaflumnzvelsanidiivarssiia 11n5189UY89090NS
owndeland a.d. 19923 wud g9 Culex quinquefasciatus Wrsaduwvmzise
W13 nocturnal periodic W. bancrofti Tivadioswesaneilszimdnauiodonazioide
o/ =) v 1 ) Y o Aa d a a =) A o
azineanidedld Wy Yszmadu, ldnin, 8804, unBa, Bwde, wiha, ddam,
Wi, a0 7, Beaun wazwyimezdadn sauraumenugveIgeagsiadl
An MasEneun” e aasssaiiAbvezyarlos, Wanldguinu uazmnmsdnmves
noumal uazaas lasAnmanu wnsalumsifuwmezsihisenos W. bnerofti
Y031 QY Culex quinquefasciatus Tlszmalng Tagthganiagumaassiuiten
hoymhifiserdedld 14 Tu udnhinrhmddeunensssosiae (L,, infective
stage) WU BANMIUNI TR IUEHANSTINMIFEBaY 80 2NMI HATIVUIINUNIN
Uszmaiauiiuiidunlsznouoisnanvaiiios nagvyiu lag Minan
15150 iandafindunedlsaningie wudr ddanmanuiselsane1snigaly
Tatindovaz 2 Wuslia W. bancrofti Tunssnushedmithaszana 2541 wodihe
1 z o o k4 1 = a
szozunapely 12 3via Tdun ngammnnmuas, uasdgy, wumys, uasnen, Uyusil,
WITUATAIOYDEN, WITOUYT, WNIUTIMS, M3 AN, YN 1A3, I3 uag
gned’® dumaliimsaugulsailunsanuemiedn melu 5-10 1 Swnth Usgmea
Ingornaziiauniiisoneslsawndwsiia W. bancrofti agmalunamelunniania
vouUszing

aaanssNilsena

yoveugal Imihiinguamaginer adudieIneran a3 15150 9 Nseiny
FIBENLNANUNANY 1azFIBANHANUITY

190 159199
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Efficacy of the Oil Surfactant against Larvae & Pupae

of the Vector Mosquitoes

andy 1T Apiwat Tawatsin
21120 a3z Usavadee Thavara
Uszaag ﬁ’uﬁgqvli Prakong Phan-Urai
wv A A 6 N .
UITEINeIen a3 1 3 National Institute of Health
a [ 4 6 . .
NININYIAT @INITUNNE Department of Medical Sciences

diunlu 113 15999m13 w13 9 07 16 agual 7-9 nangran-nue1eu 2540.

UNANEYD

Abstract

TuednsnasmanlFlumsmvquegaianiullnmsly seimiausasdaneli
eilgmmamnmnningliinduivifeondudoiiviso idedls aaeaumsiia
nafwse “anaden dumtininem asdaisnldann ulaiummuaugalasliitoun

Asl =2 A & A o 14 aV v
msmuanglagIimImanwiaiiumadenniion wnsahimaununsls 151eila
=S & dy I v a wva A a a . 2]
msanassiifummaassluiesl jidnmsiernise " nnaves Oil Surfactant %9
g  wod W A o o H o/ 1 & a A
Wwhiun Aasnanaislumsmingninuasdiliavesgamnrizny 3 #ia Ao Aedes
aegypti, Culex quinquefasciatus Wag Anopheles dirus uaznismnaniving Wl
m3miagninuaziiliswesgasiiaaeg danann wamsdnmmud Oil Surfactant #
Usz “nsualumsmingniuazdilisvesgamnvens 3 sila ud 1nsamiIndilield
s 1 g o o g; a ) o0 o A . .
Andgnin ANK BNIlUMIMIAEINI 3 Bia SEIMNAGURAD An. dirus, Ae. aegypti
wag Cx. quinquefasciatus NFIanmIng wlunsmings An. dirus #o 2 Ul
gonun 50 @3aN. (INBUIAD 4 8as deWunil 10,000 as.u.) ulSuam
Mg N MUY Ae. aegypti uaz Cx. quinquefusciatus @9 5 Ul doWuniy 50
assu. (feuhiy 10 das deituiiAia 10,000 as.ay.) wamsAnwilfifudeya
&l v a o . £ IS
esdulumsiinisami Oil Surfactant 3lFlumsmugueganrzumumsls 15108
! Y = =2 =< a a . o v 2 o/ '
udazdosinsdnyan)ss " ninaves Oil Surfactant Tumsmingninuazddliaves
gannzluma i aaeauAnmfanansznudie "aadende

Mosquito control strategies in the former time was focused on chemical
insecticides which caused not only acute or chronic toxicity to human beings but
also polluted the environment. On account of the attempt by several scientists,

many other strategies were introduced to replace chemical uses and one of these
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Keywords

YN

strategies was physical control. Laboratory study of insecticide effect of the Oil
Surfactant, the water insoluble surfactant that has physical mechanism, was carried
out in both larvae and pupae of the three mosquito species, Aedes aegypti, Culex
quinquefasciatus and Anopheles dirus. The results revealed that mosquito pupae
are more affected by the Oil Surfactant than larvae and An. dirus was most
affected, Ae. aegypti next and Cx. quinquefasciatus the least. Moreover, the
appropriate amount of the Qil Surfactant for the control of An. dirus was two 1.
per 50 cm? of the surface area (this was equivalent to four litres per hectare), while
the appropriate amount for Ae. aegypti and Cx. quinquefasciatus was five [Ll. per
50 cm? of the surface area (this was equivalent to ten litres per hectare). However
the results of the Oil Surfactant from this study are preliminary data to be considered
as an alternative insecticide instead of chemical insecticides, further studies of

effectiveness in field mosquito-control and environmental impact are necessary.

Oil Surfactant, mosquitoes, Ae. aegypti, Cx. quinquefasciatus, An. dirus

UBNMNIZ TeAnuIFenseunmylasmstatudeaud viasaduduinms
ihlsason ‘aywd Tsadadediliguilumvziiogdoiunanslsa 7 dgyldun Tsa
19donven l5ald Newwnr v lsawhdhe nazlsanar5e Wudu (Borror, 1976; Beaty,
1996) lsadadomarinduilgm 155 af dyveszmdlneg shanenineins
wywdsuduninernsouiiandwesszmanuns Heanu smemadsugiaiy
NumInA luussamlsaemariiiimealsald Neednr viviun 1wnsatleanule
Mudadu daiumiauanlszsnsganrzaasasumsilesiuauieiligneinia
& Ao v A ) = A o 1 v
iWuwnasmsn dgadumsilesiulia Tuedmnasmsilélumsaivaueainganiu
TuamnslE rsiafiidaunas sldaeliiAailgmanninnineg hilweegiluilgmite
Reunwduvseninizeiwor1Flasns aasasumafianaiivde “awaden (T33ani,
2521; WA, 2537) wennnilgaunsialdiiiannmaivemsegson 1ums 519
anudumugaaiminuuaslungu Organophosphate 909 g9 Aedes aegypti
(Madhukar and Pillai, 1970; Phanthumachinda, 1979) Wudu vhl¥msl#iad
o o 1 é’ M v U A = a' ¥ % add‘
miaunaamailildua dindIneen astaGuldany wladumsaivangilagisons
191 MM IAEITIIMEMN MIAIVANIAEIIT MIATLANANYAITNNTUGNITH
\Wludiu (United Nations, 1982) msauqulagdtmamenwiailumadenwiin

o v v aV v =8 3’1 é’ ) v a va
nnsathanlsmaunumsle sailld msdanmassiliummaaedduiestfiams
d' a a . d! [ H o/ d' % =) o o K
iemise nikaves Oil Surfactant Fuluhiiun Aamaiais lumsmiagniin
naziliwesganve aaenaumiSnanming dlumanhhf1gdel)



7 quagIams

Oil Surfactant : 1hifuds Aeldnnnfisidnvazimar “mdessniu pH 6.5
Tiazaneth wsznevi "@aunan Mono-ethoxy oleic acid wag Di-ethoxy-
cetostearyl alcohol (Accotec Co.Ltd., personal communication)

gailFlumsdnin - lgmhuazdilisvesganme 3 afia Ao

- 89 Aedes aegypti Winglsaldidonson

- ¢4 Culex quinquefasciatus wviglsaihgng

- 89 Anopheles dirus Wviglsaaaize
WwWMsAnm

. msnaaesianuanssihluealfifinsvesnguauigine  anfuide
WM a3 1530 9 lneauaugamgivesienljiamslvedlugie 2711°C uas
AT WS 80£10% RH vmsmaaesld Oil Surfactant i qnihszesdt 4 wag
fliswesganmezig 3 sila lufininedvnaaug 400 wa. L *urhgudnans 8 su.
fiuiiin ~50 avau. Tnsudazininesas] Th 250 wa. wagl ‘gaihviedalis 30 &
1$15naes Oil Surfactant nAaeRANeeiY 5 52y faud 1-5 Tulasdns ue
naaBIsIINIIVNG 10 A3 nasynadneinguanauitlildl ' Oil Surfactant Tufin
wamsmwmqﬂﬁwuaz&’ﬂﬁwmﬁhﬂdumamuazﬂdummuﬁ 48 A lumdans
naaes udnhdmnasanmime (% mortality) Tnefideulvhirdanmsme
voanguaugu eglugn 5-20% azdenthdanmameimualuaduiumifude
Abbott’s formula (Abbott, 1925) udd1danMsmevenguaIgn <5% nazld
anMIMeINldiay
Abbott’s formula :

BNIIMINMBYDINGUNAABI-DATININYYBINGHAILAN

DATIMINMY = 100

100-8951MINYYBINGNAILAN
aanlFlunsdnm
IMnugnmmMsedilianiang

4
o o A o/

1. 8a9M3IM8 (% mortality) = —
Nuugnimisedililiinaaes

100

2. MINA DUANNUANGNILHINMINBYRIFIHanazgnin
I¥msma ou WNATIUANUUAAANTENINGG "0 MUY B35zmAT

—_— o~

(P-P)-(P-P)

1 2

Z =
\/ Ppooled (1-Ppooled) [%l + % ]
1

2

=1

P, = "a uweaszmnsdiliandnm
P, = "a uwealiznnsgnindnmn
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P, = “a wvenlszmasibivnu undgu
P, =" 'auﬁumﬂi:mﬂaqﬂﬁmm NG
fpoole .= 8 wwenlsznngm = %
1 2
X, = Snnuslisiamaiions
X, = %"mauqﬂﬁwﬁy’wmﬁmﬂ
n, = S lisiamuaiignnaaes
n, = a"mauqﬂﬁwﬁy’mmﬁgﬂmam
HansnnaeN

M3fAn¥)sz " nSnaves Oil Surfactant @iaqﬂﬁwmqumzﬁy’q 3 siiafidnm
wuh wsaviligmigs Anopheles dirus meldinnii aoglugae 50.5-61.4% y04
aunifhignings Aedes aegypti muoglusn 22.9-44.3% wagihlWgnigs Culex
quinquefasciatus Myoglugn 17.1-38.6% (gﬂ‘ﬁ 1)

'aumsﬁﬂmﬂsz“m%wadaé‘fﬂﬁwmqawm:ﬁyﬁ 3 ¥iia Wyl Il
Talawoses An. dirus me 100% faamuidudu vl liewesss Ae. aegypti uas
Cx. quinquefasciatus M80glug1 91.7-95.8% uag 25.0-63.3% muday
(3Uii 2)

ilowSeuifientsz " n3naves Oil Surfactant szwigninazdalitesys
wivigiha 3 ¥ia wuh Oil Surfactant fnalumsmiadibidldfinhgmhedsiite
°1ﬁmu?jama ad (p < 0.001) é’mswmmmﬁﬂmdaqﬂﬁw (Pupae/larvae mortality
ratio) 0glu3 1.71-2.99 (M3l 1)

nnmnaassnasamsaniasiilifiailaasfisanmmeesnduaiuau >
5% 59131?11‘5{511EJ"U?NﬂdNﬂJUﬂN%@QQﬂﬁW%@EﬂWﬁN 0-1.7% uazyeadiiliaeglusa
0.8-3.9% ftusanmimevesndumaaessslisannsmessaiamme

msNi 1 1wieumigylse “nsaaves Oil Surfactant AogniuuagaIlsNvadgd Ae. aegypti,

Cx. quinquefasciatus 8ag An. dirus

Mosquitoes Larvae(L) Pupae(P) P/L Statistical Value
total % total % mortality Z p
tested  mortality  tested mortality  ratio
Ae. aegypti 1,500 31.33 1,500  93.60 2.99 35.22  <0.001

Cx. quinquefasciatus 1,500 25.47 1,500 43.60 1.71 10.26  <0.001

An. dirus

1,500 55.13 1,500 100 1.81 2947  <0.001
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Mortality rate (%)
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—e— An. dirus
—a— Ae. aegypti
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JUN 1 Anw “uWussenIngsanas (Volume) vo4 Oil Surfactant AUonsIn15me (Mortality

rate) waagmﬁqd An. dirus, Ae. aegypti Bag Cx. quinquefasciatus
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—A—Ae. aegypti
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JUN 2 Anw “uWussenInNgsanas (Volume) va9 Oil Surfactant AUonsIn15me (Mortality

rate) Wadﬁ'ﬂiﬂfdg]d An. dirus, Ae. aegypti Bag Cx. quinquefasciatus
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juazIarsal

NARaveIMsAnEL aelFIFUN Oil Surfactant fsz " nnalumsmiagmiuay
fllaveaganmen 3 sliandnen Meil wnsavh s liineldnanigmih 1.71-2.99
i Tae Oil Surfactant 9sHHad0gNNUALAINYBIY Anopheles dirus NN A 509
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Identification of the Mosquito Vectors in Thailand

by Using Computer Program
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The objective of this research was to develop the computer program for
helping the work of mosquito taxonomy in Thailand. A program named Keymos.exe
was made for identifyting twenty-five species of mosquito vectors in two ways.
First, the user selected the taxonomic characteristics of mosquitoes which were
shown by figures respectively until finally could get the scientific name of mosquito
vectors. Second, the user selected the scientific name from the list, and then the
program showed the description and other data such as breeding sites, medical
importance and control of that mosquito. This program is easy to use for anyone
without so much computer skill due to the Thai language that was used in the

software.

Mosquito vectors, identification, mosquito taxonomy
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For many biological statistics techinques such as t-test, analysis of variance,
multiple comparision. The characteristics of data must follow the statistic assumptions.
In some experiments, the data do not meet the assumptions. It is necessary therefore
(i) using another statistics such as nonparametric methods or (ii) to transform the
data to another scale in order to be able to use those statistics techniques.
Transformation can be done by using logarithmic, square root or arcsine depend on
characteristics of data. When a transformation is applied, test of significance are
performed on the transformed data, but estimates of means or confidence interval

are usually given in the familiar untransformed scale.

Data transformation, statistical analysis
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msuladlaglydsinii a9 (The square root transformation,/X)
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FoyanlainiinInszansuuy Poisson 11An31 Normal SanmdsAumnizeus in
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X+0.5

msuladlagldnni oedl 819ld /X Wieldy Tunsdinfiargud (0) ludoya

fogramsuladlaslsnai 99 daaan 1

~ [ v g o . A a ~H & v a
FITNN 1 91UIUAVRANITUNEAN Drosophlla Sp. MAAINHUDUNIAENNIIDINIT 2 FUA Iﬂfl
naaednvy Single-pair cultures lngo1i15 A d DDT ng’

(1) (2) (3) (4)

Number of Square root of
Flies emerging umber of flies Medium A Medium B

Y Y £ f

0 0.00 1 -

1 1.00 5 -

2 1.41 6 -

3 1.73 - -

4 2.00 3 -

5 2.24 - -

6 2.45 - -

7 2.65 - 2

8 2.83 - 1

9 3.00 - 2

10 3.16 - 3

11 3.32 - 1

12 3.46 - 1

13 3.61 - 1

14 3.714 - 1

15 3.87 - 1

16 4.00 - 2
15 15

Untransformed variable
Y 1.933 11.133
s 1.495 9.410




Square root tranformation

JY 1.299 3.307

2
VY 0.2634 0.2099

Tests of equality of variances

Untransformed Transformed
82 ’/
S,
A
Fs = —g =% = 6.294%* F0025[14 u 2.98 Fs= - L. % = 1.255 ns
Sl .49 : : s\/Y2 0.2099

Back-transformed (squared) means

Medium A Medium B
__\2
() 1.687 10.937
95% confidence limits
L=y 1297 - 2.145 | 228 5307 9145 2=
= Y'to‘05sTy . - 2. V T . - 2. V15
=1.015 = 3.063
L=Y- o055 1.583 3.561
Back-transformed (squared) confidence limits
L? 1.030 9.324
2
L2 2.507 12.681

‘ﬁm : Sokal, R.R. and Rohif, F.J. 1987. Introduction to biostatistics
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~ eyye Yo o a o v - =
MSNA 2 nsnaaadvay Williams naasdlsnuan 2 wilalunmisanuuasunasay a1y
UAAANAUYS D INseHINALAN 2 Filail

Trap Nights

1 2 3 4 5 6 Total

Original data
A 5 15 47 1,000 2 8 1,077
B 4 19 22 99 50 17 211
Logarithmic transformed data

A 0.70 1.18 1.67 3.00 0.30 0.90 7.75
B 0.60 1.28 1.34 2.00 1.70 1.23 8.15

‘ﬁm : Williams, C.B. 1937. Appl.Biol. 24: 404-414, (819¢y LECLERG, E.L., LEONARD, W.H., AND
CLARD, A.G., 1996)
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3% A 1ihAaslSeumitey

o v 14 nd' o
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BLOCK

Treatments 1 2 3 4 5 6 MEAN (SD)2

Original data

A 424 343 241 39.5 55.5 49.1 40.82 121.88
B 33.3 33.3 5.0 26.3 30.2 28.6 26.11 114.38
C 8.5 21.9 6.2 16.0 13.5 154 13.58 31.69
D 16.6 19.3 16.6 2.1 11.1 11.1 12.80 38.32
Angle = arcsin /PERCENTAGE %
A 40.6 36.8 294 38.9 48.2 445 39.6 4356 40.6
B 35.2 362 129 30.9 33.3 32.3 29.9 7269 249
C 17.0 279 144 23.6 21.6 23.1 21.3 23656 132
D 24.0 26.1 24.0 8.3 19.5 19.5 20.2 4125 119

‘ﬁm : Cochran W.G., 1940 Ann. Math. Statist., 11: 344-348 81993 Snedecor, G.W., Cochran, W.G., 1967
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The objective of this study is to evaluate the efficacy of the new type of
insect repellent containing 20% diethyl toluamide and 0.5% permethrin,
formulated as a soap and to study the attitude and behavior of the users. Results
obtained from this study showed that most of the users had applied the soap on
their arms and legs, while a few of them applied it on their body, face and
neck. The time of application was mostly in late afternoon after bath. The
majority of them (74%) commented that this soap was quite effective and only
few of them developed allergy (0.46%). It gave a protection time of 6 hours in
laboratory and 5.75 hours in the field. Besides the efficiency of the repellent
soap, the users were concerned about its cost and other properites, e.g. odour,
texture, shape and foamy characteristic. Data obtained will be helpful to consider
the promotion of using the soap for self protection from mosquito-borne

diseases.

Repellent soap, mosquito, attitude
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Introduction

Though there are many new synthetic substances and various methods
for controlling insects, problems caused by mosquitoes still exist. Certain groups
of people; for example night or early morning workers, border troops, forestry
officers, vendors and farmers, especially those working in a rubber plantation
are always bothered by this pest. The use of mosquito repellent is, therefore, a
choice of protection against insect biting or transmitted diseases.!?

A lot of chemicals are found to have repellent properties, i.e. when applied
to the skin, they will stop some insects from probing or biting; however, only
a few are safe and suitable for human population. Among these, diethyl
toluamide, usually called as “Deet”, is the most well-known one, produced
and marketed in various form, e.g. lotion, refreshing cloth, aerosol, etc.
However, these products are not commonly used in Thailand since they are
rather expensive. Because of this disadvantage, attempts have been made to
reduce the production cost of repellents that are considerably effective against
mosquitoes. Simmons (1985, personal communication) had mixed 20% deet
with a synthetic pyrethroid called permethrin and produced mosquito repellent
soap under MOSBAR trade name. Yap® showed that the repellent soap could
give personal protection against mosquitoes in the field for at least 4 hours.
According to a study done in Samoa, Reed and Iosia* found that it gave personal
protection for 6 hours.* The objective of this study is to evaluate the efficacy of
the repellent soap in both laboratory and field. It also aims at finding out the
attitude as well as the behavior of users in high density of mosquito areas. Data
obtained will be helpful to consider the promotion of using repellent soaps for

self protection from mosquito-borne diseases.

Material and methods

Material

Repellent soap containing 0.5% permethrin (cis:trans ratio = 25:75) and
20% deet’® were provided by Tom Simmons from Simmons Nominees PTY
LTD., Australia.

* Reed, D. and losia, T. 1985. Trial on the use of repellent soap on human baits: Western Samoa,
October-November, 6 pp.



Methods
Study of attitude and behavior of the people using the repellent soap.
Interviews were conducted in 3 different experimental areas during May
1987-1988 where high density of malaria vectors, encephalitis vectors, and
filariasis vectors were reported. Approximately 120 people were randomly
selected from each area and free samples of repellent soap were given. One
week later the follow-up interview was performed. Questionnaires covered
two types of information: one on personal data of the subjects and the other on
their attitude and behavior after using the soap. Data obtained during the

interviews were evaluated by SAS software.

Study of the mosquito repellent soap efficacy.
e Efficacy test in laboratory

Three volunteers aged 20-30 years and 250 female mosquitoes of 4-5
days old Aedes aegypti which had been reared in laboratory and never took
blood were used for testing in a temperature and humidity controlled room (27
12 °C, 70-80% relative humidity). Approximately 0.1 g. of the repellent soap
was applied on a 3 x 10 cm. area on the subject forearm. The area was moistened
with water prior to the soap application. The forearm was introduced inside a
previously prepared mosquito cage of 30x30x30 cm. and allowed to remain
for 3 minutes, during which any mosquito bites would be noted. If no mosquito
bite occurred within 3 minutes, the forearm was then taken out and the test was
repeated every 30-minute interval. The experiment was completed after two
mosquitoes had bitten. The time between the application of the soap and the
time at which biting of the second mosquito occurred would be the protection
time given by the repellent on each volunteer. The average protection time was

then calculated from 3 replicated experiment.

o Field test

The experiment was conducted at an orchard in Bang Yai district of
Nonthaburi province in May 1986. Shrubs and trees furnished abundant shelter
for the mosquitoes. The average temperature in this area was 27 + 3 °C with a
relative humidity of 60-80%. Four subjects were equally divided into two
groups, the first of which was applied with the soap thoroughly on the forearms

and on the lower part of the legs, from knee to ankle. The second group which
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served as a control did not have any application. The subjects from each group
were allowed to sit three meters apart to prevent the odour of the soap exerting
influence on the control group. There were 2 seating sites, an open area under
the house and a place 5 meters away from the house. Each subject collected all
mosquitoes landing on the exposed skin using small tubes for 20 minutes and
rested for 20 minutes between each collection. The experiment was completed

after the subjects were bitten by two mosquitoes in the test.

Figure 1 Efficacy test of the repellent soap in laboratory

Results

Attitude and behavior of the people using the repellent soap

Among 430 subjects interviewed 89.53% had never used any repellent
before. Most of them (96.51%) applied the soap on their arms, while fewer
users applied it on their legs, face, body or neck respectively. About 56%
preferred using it from late afternoon to dusk. After application, 61.39% of
them felt comfortable rather than sticky or warm at the site of application on
their skin. The majority of the users (73.95%) said that it gave good protection
against mosquitoes and 82.32% recommended its use in the high density of
mosquito areas. However, 50.46% of the users suggested that the odour of this

repellent soap should be improved (Table 1).



Table 1 The percentage of subjects, interviewed in different areas, classified according

to attitudes towards the soap.

Attitude % of interviewed subjects
on application Malaria Encephalitis Elephantiasis Total
area area area

Applied on arm 92.96 100.00 95.94 96.51
Applied at late afternoon 50.78 72.07 4391 56.04
Felt comfortable 51.56 57.14 74.32 61.39
Good efficacy 75.78 64.93 81.75 73.95
Should be used 75.78 92.55 78.37 82.32
in mosquito-dense area
Unpleasant odour 39.84 70.77 38.51 50.46
No. of subjects 128 148 154 430

The mosquito repellent efficacy

Laboratory test showed an average protection time of the soap against
Aedes aegypti mosquitoes of about 6.0 £ 0.35 hours (range 5.5-6.5) after
application.

Field test showed that the mean biting rate for the mosquitoes on the
soap treated group was 6 mosquitoes/man-hr (range 0-6) as compared with
65.5 mosquitoes/man-hr (range 4.5-169.5) recorded on the untreated group.
Percentage reduction of biting for the mosquitoes remained very high (range
90-100) observed upto 6.08 hr post treatment (Table 2).

The mosquito species collected in the area were identified as 44.8% of
Armigeres subalbatus, 19.8% of Culex gelidus, 12.1% of Mansonia spp., 9.9%
of Culex quinquefasciatus and 8.2% of Anopheles spp., 3.0% of Aedes spp.,
and 2.2% of other spp.

For the two soap-treated subjects (staring from 15:45 h), one was bitten

at 5.42 hr and the other at 6.08 hr after treatment, giving an average protection
time of 5.75 hr
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Table 2 Number of collected mosquitoes at Bang Yai district, Nonthaburi province.

Treatment Time post-treatment (Hour)
3.42 4.08 4.75 5.42 6.08
Treated group 0 0 0 2 4
Control group 3 113 48 20 42
% reduction 100 100 100 90 90.47
Discussion

The species composition of mosquitoes at the experimental sites provided
all of common mosquito species in Thailand and the repellent soap gave a high
degree of protection ranging from 90 to 100%. The results indicated that the
soap are effective for Armigeres, Culex, Mansonia, Anopheles and Aedes for
up to 5.75 hr in the field. The results from this study was similar to the finding
of Yap® in Malaysia and Reed & Iosia in Samoa®.

Moreover, it was found that the interviewed people had favourable
attitude towards the soap because it gave good protection against mosquito
biting. Futhermore, since majority of the subjects had never used any repellent
before, they then accepted this repellent soap quite readily. However, some
had suggested that its odour and texture should be improved. In addition,
repellent soap suitable for tropical regions should possess other properties apart

from its good protection, e.g. lack of stickiness.
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Studies of blood-feeding behavior of mosquito vectors of Dengue
Haemorrhagic Fever (DHF) and malaria have been continuously carried out in
Thailand, whereas those of encephalitis and filariasis are scanty because of
difficulty methodology and high risk of infection. To get more information for
disease control, we then studied on blood sources, biting time and behavior of

mosquito vectors in an endemic area of encephalitis and filariasis. Animal-baited
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traps and bush trap were employed for mosquito collections and ELISA technique
was used for blood source determination. It was found that 178 (16.9%) out of
1,054 collected mosquitoes were identified to filariasis vector (Aedes niveus)
and Japanese encephalitis vectors (Culex tritaeniorhynchus, Cx. gelidus and
Cx. fuscocephala). Most of the mosquito vectors were collected between 1800 h
and 2100 h, and 127 (71%) were engorged-mosquitoes. The ELISA results showed
that cow blood was determined from almost all engorged-mosquitoes and multiple
blood sources, including human blood were identified from 43 individual
mosquitoes. This means cow was the most attractive host for vector mosquitoes
in this study and multiple feedings also occurred. The study reveals that multiple
feeding behavior of mosquito vectors could play an important role of pathogen
transmission between animals/insects and human beings. Biological and
ecological information is then helpful for effective control of vector-borne
diseases.
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Introduction

The mosquitoes have been well known to get their blood-meals from
some domestic and wild animals as well as from human.!> % 3 However, the
knowledge on the blood source animals of the vector mosquitoes in Thailand
is still incomplete, although some ecological and epidemiological studies on
the vector mosquitoes species, with respect to such diseases as filariasis, dengue,
malaria and Japanese encephalitis, were carried out in Thailand.*?

The authors investigated the blood suckling behaviour of 4 species of
the vector mosquitoes by means of the animal baited traps at a remote Karean
village in Tak province, northwestern Thailand (Figure 1) in the winter season
of 1989 and determined the blood-meals of the captured mosquitoes by the use

of the enzyme-linked immunosorbent assay (ELISA).
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Figure 1 Map of Thailand < shows the investigated place.

Materials and methods
1. Collection of the mosquitoes

3 m x 4 m x 2 m of Nylon mosquito-net was used as a trap, each with

different bait species (Figure 2).

Figure 2 Chicken baited mosquito-net trap.
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Figure 3 Modified bush trap.

Four animal species were used as bait, namely human, cow, pig and
chicken. The traps were situated at a distance from each other to eliminate any
interfering or influencing effect.

The traps were set in the evening from 1800 h to 900 h the following
morning, and the lured mosquitoes were collected 3 times daily at 2100, 0600
and 0900 h from 7 to 11 December, 1989.

Modified bush traps (Figure 3) were also used to collect the resting

mosquitoes.

2. Blood source determination

The procedures of the blood-meal determination were performed in
accordance with Sasaki®, with the following modification : The captured
mosquitoes were identified to species, counted and pressed onto the filter paper
(Whatman No. 1) individually in order to get their blood-meals.

The filter papers were dried with diphosphorous pentoxide in a desiccator
and carried back to the laboratory. The smeared part of the filter papers were

cut off and put into small tubes individually and stored in a freezer until the

assay.



Blood smeared filter papers were dipped in 400 pl of physiological saline
(pH = 7.0) for 2 hr, then disassembled with an insect pin to extract smears
(blood-meal) completely. The solutions were then centrifuged at 5,000 rpm
for 5 min.

Forty pl of extract were put into each well of a Millititer HA plate
(Millipore Co.) or a flat bottomed plastic individually and incubated for 2 hr.
The plate was then washed three times with washing buffer (0.1% of Tween 20
dissolved in phosphate buffered saline (PBS pH = 7.2). Then 80 pl of coating
buffer (4% bovine serum dissolved in PBS when anti-chicken serum were
used and 4% chicken serum dissolved in PBS when anti-mammalian sera were
used) were added to each well and incubated for 1 hr. The plate was then
washed three times with washing buffer again. Forty pl of antiserum were
then added to each well and reacted for 2 hr. The plate was washed three times
with washing buffer and 40 pl of the conjugate (commercial horse radish
peroxidase conjugated to the IgG fraction of goat anti-rabbit serum) were added
to each well. Two hr after the addition of the conjugate, the plate was rewashed
6 times with washing buffer and then 80 pl of substrate solution (40 mg of
o-phenylenediamine dissolved in 100 ml of citric acid-Na,HPO, buffer solution
(pH=5.0) and 20 pl of H,O,) were added to each well. The plate was then
incubated in a dark box. The reaction was stopped 15 min later by the addition
of 40 pl of 4N sulfuric acid. All procedures of assay using a Millititer HA plate
were performed at room temperature and those using a plastic microplate were
done at 37 °C.

The results were visually assessed and the yellow color produced in the
well of tested extracts was compared with the color of positive and negative

controlled wells.

Results and Discussion

The weather during the collecting period was consistently fine and the
temperature and humidity data of the investigated area are shown in Table 1.

The range of temperatures during the investigation was from 12 to 32 °C.
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Table 1 Temperature and humidity data at Tak, Thailand

Temperature at 2100 h at 0600 h
Date max. min. humid. Temp. humid. Temp.

07/ Dec 27.0 15.0 73.0 19.5

08/ Dec 28.0 14.0 74.0 17.4 85.6 14.8
09/ Dec 30.0 14.0 73.5 18.3 90.5 15.6
10/ Dec 32.0 12.0 80.6 15.6 91.8 14.9
11/ Dec 90.2 13.8
Average 29.3 13.8 75.3 17.7 89.5 14.8

A total of 1,052 individuals of mosquitoes, including 178 individual of

Filariasis and Encephalitis vectors, belonging to 2 genera and 4 species, were

collected. From this study, it is determined that the trap using a cow as bait was

the most effective and that, 1800 h to 2100 h is, generally, the most effective

time to collect mosquitoes (Table 2, 3). This result may be due to the fact that

the most dominant species among the 4 vector species was active during the

night time.

Table 2 Number of mosquitoes collected at Tak, Thailand (classified by blood sources)

human  swine chicken cow bush Total
Aedes niveus 1 0 0 5 1 7
Culex fuscocephala 1 0 0 135 1 137
Cx. gelidus 1 0 0 3 0 4
Cx. tritaeniorhynchus 0 1 0 27 0 28
Others 12 9 3 844 8 876
Total 15 10 3 1014 10 1052

Table 3 Number of mosquitoes collected at Tak, Thailand (classified by collected time)

0600-0900 1800-2100 2100-0600 Total
Aedes niveus 0 5 1 6
Culex fuscocephala 40 55 41 136
Cx. gelidus 0 2 2 4
Cx. tritaeniorthnchus 7 10 11 28
Others 125 543 200 868
Total 172 615 255 1042 *

* except for 10 mosquitoes from bush trap.



Among the 4 vector species, Culex fuscocephala was the most dominant
species (140 indiv., 78.7%) collected in this study. Of the other 3 species, a
smaller number of individuals was collected.

A total of 127 individuals out of 178 vector mosquitoes had blood-meals
and most engorged individuals were collected by the trap using a cow as bait.
No mosquitoes collected from human and pig-baited traps had any blood-meals

in their alimentary canals.

Table 4 Engorged number of mosquitoes collected at Tak, Thailand (classified by blood
sources)

human swine cow bush Total
Aedes niveus 0/1 - 5/5 1/1 6/7
Culex fuscocephala 0/1 - 94/138 1/1 95/140
Cx. gelidus 0/1 - 2/3 - 2/4
Cx. tritaeniorhynchus - 0/1 24/26 - 24/27
Total 0/3 0/1 125/172 2/2 127/178

Table 5 Engorged number of mosquitoes collected at Tak, Thailand (classified by
collected time)

0600-0900 1800-2100 2100-0600 Total
Aedes niveus - 4/5 1/1 5/6
Culex fuscocephala 27/40 32/57 35/42 94/139
Cx. gelidus - 1/2 1/2 2/4
Cx. tritaeniorhynchus 6/7 7/9 11/11 24/27
Total 33/47 44/73 48/56 125/176 *

* except for 2 mosquitoes from bush trap.

The engorged rates of the 4 vector species collected by the animal-baited
trap varied from 50% to 88.9% (Table 6). In Cx. fuscocephala the highest
engorgted rate was obtained from the specimens collected at 0600 h (lured
from 2100 h to 0600 h) (Table 5). This species is well-known to be active
during the night time, as mention above, and this concurs with the results

obtained in the investigation.
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Table 6 The blood sources of mosquitoes collected at Tak, Thailand

No. of collected  engorged (%) blood sources

Aedes niveus 7 6 (85.7) cow (2)

human + cow (2)
human + cow + swine (1)
chicken (1)

Culex fuscocephala 140 95 (67.9) cow (62)

human + cow (7)
cow + swine (14)

human + cow + swine (9)

unidentified (3)
Cx. gelidus 4 2 (50.0) cow (1)

cow + swine (1)
Cx. tritaeniorhynchus 27 24 (88.9) human (1)

cow (14)
cow + swine (8)

human + cow + swine (1)

In one hundred and twenty four out of 127 individuals of the 4 vector
species, the origins of their blood-meals were determined to be human, cow,
swine or chicken. There were 3 individuals of Cx. fuscocephala that could not
be identified the blood-meal by anti-human, cow, swine and chicken. The
multiple feeding was observed in 43 individuals of the 4 species (Table 6).

Almost all individuals of 4 vector species examined had cow blood in
their alimentary canals, except for one Cx. tritaeniorhynchus individual and
one A. niveus individual. These were found to contain only human and chicken
blood, respectively.

In many of the individual mosquitoes, there were both human and cow
blood though the mixture in some included swine blood.

From the results obtained in this investigation, the role of domestic
animals in the reproduction of the 4 vector species was clarified.

A program for the control of these vector species should be based upon
the knowledge of host preference and biting behaviour. The lack of it, will

affect our ability to control the vector-borne diseases.
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Application of Trichlorfon Insecticide in Dry Salted Fish
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Application trichlorfon insecticide against fly larvae in dry salted fish
production was studied. After the salted fishes had been soaked in 0.25, 0.15,
0.05, 0.01, 0.005 and 0.001% (W/W) percent trichlorfon solutions, samples were
sun dried for 3 days and each day samples were collected and observed the
effective doses against fly larvae by biological assay and were chemically analysed
for their residues. By biological assay, three kinds of flies, i.e. house fly (Musca
domestica), blow fly (Chrysomyia megacephala), and flesh fly (Sarcophaga sp.),
were housed separately with those samples for 6 hours. The fly larvae were examined

at 24, 48 and 72 hours. By chemical analysis, samples were extracted by appropiate
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solvents and the residues were quantitated by gas chromatograph, with the application
of flame photometric detector. The results showed that the effective concentration
against fly larvae during production was 0.25% and the amount of residue was
20.67 mg/kg.

Trichlorfon, dry salted fish, Musca domestica, Chrysomyia megacephala,

Sarcophaga sp.
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The Survey of Edible Insects in the Northeast of Thailand
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Abstract
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wazifuiethaunasiuldnnundsiuiisssuma MINANHINNNUBYNTIIDI 1AL
1 iudred wiuiudeyadnmdnds sazidoiulddnmanuianudilves
dsgmmuieafumahunasmislaa Taelfuy evaudldtahadu msdnmdiiu
asluituil 3 SmInveamansuoenideamilensuun 1dud SmInveundu nussme
uazgasmil Tuidouiiman 2540 lav ‘wdondszmsudnmlumiiuiiogialna
NndRnia Jadaaz 30 aFSeu manANITUNNAIAUlENN MwsITNEIATh
ndmdenlddodaunas 308 fed ethmndamnanuazinymadneyns-
51U WuuNaNTavNA 5 SUSU 9 1d 16 ila Ussmsunduinm wlna) Gevas
64.4) linnuhiinawesiafifl wivssamnd uashunilng luvasinguiimie
($ovaz 35.6) nnuhiunasiifusuaneiudsenulild il ansaszysiiald
Fregnunasii unnldgnAvlfluifisAuel unaswesng uauiginer asu

e aimauwnd elfiflufedndnuddaazineunianurium“odee
dial

Occasionally fatal cases, effected by consumption of some insects, were
reported. Upon receiving the samples of the dangerous arthropods, the Taxonomy
and Reference Museum Section, Department of Medical Sciences usually indentified
and preserved them for further reference. In order to minimize such critical health
risk and yet not to deter rural population from supplementing their diet with such
protien-rich food, efforts to tabulate edible insects and assess the knowledge of 90

inhabitants of Khon Kaen, Nong Khai and Udon Thani were attempted in March,
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Keywords
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1997. A total of edible 308 insects as food were collected, assisted by local
advocates of this practice. The insects belonged to 5 Orders 9 families and 16
species. Limited knowledge on natural toxin of insects of the interviewed subjects
had exposed 64.4% of them to the fatal risk whereas the rest of them (35.6%)
fully realized of the fact yet were unable to correctly indentify critical morphological
features of dangerous arthropods. A guideline of insect consumption should henceforth

be developed based upon the results of this study.

Edible insect, noetheastern, Thailand, insect survey
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Pediculosis among Schoolchildren in Rural Areas of Thailand
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During 1984-1986, Pediculosis among schoolchildren in rural areas was
studied in 20 provinces covering 115 schools, 9,389 schoolchildren altogether.
The results revealed that schoolchildren in Northeastern part had the highest infestation
rate of 57.7%. For other parts, infestation rates were 52.3, 44.1 and 36.6 in
Southern Central and Northern part, respectively. The suggestions for solving the
problem could be summarized as that teachers should activate the children regularly
to wash their hair an control head lice by themselves at schools every week. Public
Health officer should visit schools, advise teachers about the methods to control

head lice and support control materials for this activity.

Pediculosis, schoolchildren, head lice
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Evaluation of Sumithrin® 0.4% Powder against Head Lice
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Sumithrin® (d-phenothrin ) is a synthetic pyrethroid insecticide which
has low toxicity to warm blood animals. The Division of Medical Entomology
had used it for the treatment of head lice in the 1984 project entitled “Survey
of pediculosis among schoolchildren in the rural areas of Thailand”. The
students with head lice infestations were arranged into two groups for treatment.
First group, the treatment was repeated 4 times at every 3 days interval.
The second group, the treatment was done twice on the first day and the tenth
day. The results showed that all of the girls under the first group of treatment
and 81 percent of the second group were freed from head lice. It was concluded
that repeated treatment was necessary for effective control because Sumithrin®
had little ovicidal effect.

Sumithrin, head lice, Pediculus humanus capitis



Introduction

Head louse is a blood sucking insect. They suck blood for long period of
time but do not ordinarily become engorged. Adults and nymphs of head lice
are found primarily on hair and scalp, they tend to be most prevalent on the
back of the neck and behind ears. They cause pediculosis outbreaks among
children. For head lice control, the safest and best material are emulsions or
dusts containing pyrethrins, lindane, benzyl benzoate and malathion'.

During 1981-1984 the Division of Medical Entomology carried out a
project entitled “Survey of pediculosis among schoolchildren in the rural areas
of Thailand2. Along with the survey activities in 1984, Sumithrin® which is
synthetic pyrethroid was used for the treatment of head lice. Because of its low
toxicity to mammals and promising control activity compared to other
pediculocides used in public health, it therefore has been considered for control
head lice at present and future time. The LDy, in mammals by subcutaneous
and dermal administrations have shown more than 10,000 mg/kg. It was also
shown that no irritation to rabbit eyes and skin occurred?.

This paper is to report the result of Sumithrin® against head lice among
schoolgirls in the rural areas of Ratchaburi, Nakhon Pathom provinces and

suburban of Bangkok.

Materials and Methods

Sumithrin® 0.4% powder (3 phenoxy-benzyl d-cis, tran chrysanthemate)
was kindly supplied to the Division of Medical Entomology by Sumitomo
Chemical Company Ltd. Its physical appearance was fine white powder,
packing in brown plastic bottle containing 30 gms., each bottle has a plastic
screw cap with small holds for applying by squeezing.

The students with head lice infestation were arranged into two groups
for treatment and observation of effectiveness. First group, the treatment was
repeated 4 time at 3 day intervals. The second group, the treatment was done
twice on the first day and the tenth day, respectively. The average quantity of
Sumithrin® powder used was approximately 2.4 gms/head/treatment.

The criteria for evaluation of effectiveness was classified into 3 levels: 0
means neither egg nor louse detected after extensive hair combing; 1* means
few eggs or 1-5 lice were found; 2* means numerous eggs or more than five

lice were found.
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Results

Table 1 shows that among 623 schoolgirls in 2 schools of Nakhon Pathom
and suburban of Bangkok,178 or 28.6% were found positive for head lice and
under the first group of treatment, 146 out of 178 girls who received regular
treatments were completely negative. The results of second group of treatment
is shown in Table 2, 120 out of 264 girls or 45.4% from schools in Ratchaburi
province were positive for head lice. After treatment, 81 out of 100 or 81%

were found negative, only 10% remained 1* and 9% remained 2*.

Table 1 Results of Sumithrin® 0.4% powder against head lice among schoolgirls in the

rural areas of Thailand. (Applied Sumithrin® every 3 day during 10 days course)

School location Total Pre- application Post-application
schoolgirls  Total + ++  Absent  Total + ++  Remarkable
Date positive subjects  positive improvement
Wat Sai School
Nakhon Chaisri district 249 124 28 96 24 - - - 100
Nakhon Pathom province
24 Jan. - 2 Feb. 84 49.8%) (11.3%) (38.5%) (19.4%) (100%)
Wat Chang Lek
Talingchun district
Bangkok. 374 54 33 21 8 - - - 46
20 Feb. - 1 March 84 (144%) (8.8%) (5.6%) (14.8%) (100%)
Total 623 178 61 117 32 - - - 146
(28.6%) (9.8%) (18.8%) (18%) (100%)
Discussion

Sumithrin® was shown to be effective for treatment of head lice. The
treatment period on the hair and powder exposure time was 1 to 2 hrs. There is
no need to wet hair before application of the powder, and the children can
continue their study untill the time for washing hair with water or soap.
Comparing to Benzyl benzoate, commonly used for treatment of head lice, it
takes time overnight for effective results.

Another fascinating action of Sumithrin® is that it has not only killing
but also repelling or flushing effect. That means an application of Sumithrin®
on hair at a short period, adults and all nymphal stages would be crawling out

from their hiding places.



Repeated treatment is necessary for effective control of head lice since
Sumithrin® has little ovicidal effect. In case of high louse infestation and high
percentage of pediculosis among children especialy in school, the sequential
treatment for 3-4 times during 10 days interval is necessary.

Though pediculosis is not considered as a serious public health problem,
it indicates poor personal hygiene and poverty of the community. Our previous
studies revealed that children with high pediculosis were usually from poor
families, their parents had no time to pay much attention to the children.

In consideration for routine control head louse among school children,
health teachers in each school are responsible for the control as well as their
routine teaching. Continuous supplying them with effective, easy using and
safety pediculicide will be the essential tool for reducing the distribution of

pediculosis among school children in rural areas of the country.

Table 2 Results of Sumithrin® 0.4% power against head lice among schoolgirls in the
rural areas of Thailand. (Applied Sumithrin® 2 times on the 1* day and 10" day)

School location Total Pre- application Post-application
schoolgirls  Total + ++  Absent  Total + ++  Remarkable
Date positive subjects  positive improvement
Wat Tungnoi School
Muang district 69 19 17 2 - 2 - 2 17
Ratchaburi province
16, 26 July 84 (27.5%) (24.6%) (2.9%) (10.5%) (89.5%)
Wat Nongkratum School
Muang district 74 35 26 9 4 5 2 3 26
Ratchaburi province
16,26 July 84 (473%) (35.1%) (122%) (114%) (16.1%) (64%) (9.7%)  (83.9%)
Wat Ratsamanchun School
Paktho district 8 49 R 17 13 10 6 4 26
Ratchaburi province
17,27 July 84 (02.8%) (41%) (21.8%) (26.5%) (218%) (16.7%) (11.1%)  (72.2%)
Wat Posri School
Paktho district 43 17 5 12 3 2 2 - 12
Ratchaburi province
17,27 July 84 (39.5%) (11.6%) (27.9%) (17.6%) (14.3%) (14.3%) (85.7%)
Total 264 120 80 40 20 19 10 9 81

455%) (303%) (152%) (167%)  (19%)  (10%) (9%) (81%)
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Abstract
Evaluation of the efficacy of permethrin 0.5% powder to control head lice
among 1,097 schoolchildren in rural area was undertaken. The result showed that
1 day after application, 93.31% of infested children were freed from living lice
without any irritation. In order to assure that no hatching lice remained, the repeated
treatment was required within 10 days.
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Management and Control of Head Lice (Pediculus humanus capitis)
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Management and control of head lice infestation in schoolchildren was
performed in the primary schools in Nonthaburi province in 1994 with the cooperation
of the school teachers. The result indicated that 27.2% of schoolgirls and 0.3% of
schoolboys were infested with head lice. The infested schoolchildren were interviewed
to obtain information on their family backgrounds and behaviors in order to identify

the transmission factors. The control program was conducted by given permethrin
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powder to the teachers for application to the infested children. It was found that
after one month of chemical application 68.5% of schoolchildren were free from
head lice infestation. Transmission of head lice mainly occur in school among the
classmates therefore regular treatment of head lice in schoolchildren and health

education are required for the success of control program.

Head lice, Pediculus humanus capitis, schoolchildren
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