unAaga

Walasan1s: MRG5980101
dll o a a a Aq/ o ad
Falasen1s: mMsuunsianuaunensiaSouazuuassudm s ludsandlnalasis
nsluiana
q w A o U a |t§/
TawnIL:  HUMaaNTd A3, 8ANT UTdY
MAITIUSRATINGY ABASUNNEANENS VAINENEELT oI lRa
E-mail Address: atisaeung.noi@gmail.com; atiporn.s@cmu.ac.th
S282AlATINIT: 24 Aot (AJLAIUN 2 WOBNNAN W.A. 2559 A9 TUA 1 WOBAAN W.7.
2561)

o Aq/ o <3 [ Il 6Aa AaadA o v A Aa o o v
un: wuassudiduunasrmaian neglunddydsa dududnines Ndanuimdnydu
MILANSURzEAWANES  ManavaskuasIundiwedonn  dulagwiadvannunauuazsad
nnl’ g o a o a = 1 o & et A
Wt wuastudnaziiaudumnnsinueunnifanSoangauuazdad  Lialdsladaluifen

o A A o & g a R . . .
hiauazuuafiSeludad uwanandt doauwugiaolsa zoonotic onchocerciasis lunant
é a a n&’ a a ni o {nq( a 1 1 =
twwing dafiannmidadenueunenifanSoinuludafios uszladeingaulasdunas
Fududuwimzinlen adalifiow ssdanuiinsinunsdaienueunnifariolunuasiu
@‘i’]‘luﬂizmﬂvlmyﬂ’aﬁagjﬁaﬂmﬂ Nnag9 hAnsAn s3I we N uITULLeTSIR9
A5n1INAa: V‘hmnﬁuéhasi'mLmaﬁmﬁ’ﬂm:ﬂ:@‘i'muam”ﬂq@ﬁﬂ51 LRZIZUZANUG 31N

! g/ A o 1 s s & Q a
RS ITINTIAS N 14 unad L 10 3anda Sadudiunuvas 4 piimevasdszinalng
luszninafoung AN W.a. 2559 09 LAaUNOHAAY W.A. 2561 LAZILULNRIIUAILAL
uwadoningdnssududnunman lasltadelaudy lus9a1adud 06.00 %. §19 18.00
. NNUUAINADIA B1LNBUKIY TINIAAIN MAaaLInanvaIlszIna lng (3zAUANNFI 1,237
WA NTZAVEINZRUIUNA)  INWUEINITHIA0EIUNRITUENT BN TRAALRD LN D
AR M IAADORUOUNETARNTY FIUWNTRALRZIATUIARBOUNLITN NIV AN U
nsmugwInennumslinefianeiiineszauluana laonsliendsduiiingle
Tndvadlulanauiasoadiduia (51 COI uaz 12S rRNA) wananieas larinnsAnsnansme
NWFMFIUINGINILUBNVBIUNAITUAGILANTUINeLdpiia Simulium (Simulium)
. . ¥ v fa & 1 v a
nigrogilvum laplgndasganssaididnasaunuudainina (SEM)  uaznsldinafianis
Frinszaulaiana (Bu COI, COIl uaz ECP1) ianibuduannuuandsszausfiaves

: o a dy‘l/ a & a nid 3 = 04 1
uNasIudThanusia S. (S.) umphangense TildurhanilauasauafInwidwae19uIn
NI UIN BN F I IBLAERFENITTINAA% NIREI IANINISANBIAMVTURUTNS
w”ugﬂssuﬁaUmsa%”'mLLNuQﬁNﬁmufﬁwmmigﬂﬁuvlﬁmaamjmmaﬁmﬁLLamuauwm%ﬂ

|1 LiﬂﬂWUl%ﬂWiﬂﬂE’]uﬂU“ﬁu(ﬂ ahe)



Jazii MRG5980101

HaN1INAaBs: WT9szezian 2 3 mydnsni lddunuuuassuiaialrivaslan 15
14 Tha ﬁﬁ]‘v@agﬂu 3 aqasiawaumm%m‘haqa Simulium wananit ssleidouaiune
é’ﬂwm:éﬁLﬁm”slmeﬂ”mam,maﬁuﬁwﬁ@ Simulium (Simulium) suchariti WREAIANILILNE
\Houazszuziwnewned Simulium (Gomphostibia) udomi \HASIUSNENGIY WaMTENIN
a{ﬂaﬁummiﬁﬂuwm@LL&Jaﬁyu@i’]@TaLﬁwi'mwmﬁﬂ S. (S.) nigrogivum lasldnsad
a;amsﬂﬁ&ﬁﬂmammuﬁaamm WU MIN 4 uwuy leuA chaetica sensilla, trichoid
sensilla, basiconic sensilla 182 coeloconic sensilla TunSANNI WUNIRAL e AR UNN T
MBoMsauszuzi 3 (5:0=fnde) luNTI99NVBILNRIIUEN S. (S.) nigrogilvum $19I% 4 &9
NnuuassuAInuafiaulddiuwn 494 ¢ @alutesa: 0.81) laanumsounuawnens
52027 3 U 6 0 fdd@mwialvg (8712 1,100-1,300 um N9 24-26 pm) UAZHAAG
21382 ILeE T AFUNINASIN I8 IAINNENIB I NANTUUNTRAAI SO
szl 3 dednwoemssagwinsuszmsldinaiiometiinnszauluans  wuiin
soungnsnanuaiuniia Onchocerca sp. type A  GvasanuwensAaGoinululaves
ﬂszmmﬁ'ﬂ;u

asduanimaaas: FuNULAZTIBNBINassweTRialriaslanandssmnelnaud s 1w
14 7fia Fevnlsusiiavasuuassuerlulszmelnofimvanndu laofanunsauny
i M unadu 107 ofiia wanduaisusnAfnisdnudnsaznadugwing
meuenluszaulassaiefidanuazidoanndsduluuuassudduivmwadonia s. (S.)
nigrogivum v lanla g nsnaesunassudohad ladied ﬁg\ﬁﬂ'\‘iﬁﬂﬁiayaﬁm
agﬂsu’?mwﬂaaLmaﬁwm‘hﬂﬁﬁﬂﬁﬁmmaugiﬁmnﬁu WuaISUE S. (S.) nigrogivum 4
WO ANIINTALNANBLROAAY Lm:wuLﬂuaﬁﬁmumﬂﬁq@luﬁuﬁmamyj’ﬁmuﬂmaaﬁ 81Lne
DUHTY IRIAATN BINNANITATIINY NSAALTonmawnenERaToseuzfada vinld
ﬂiwwuﬁmﬁ'ﬂwyjﬁmﬁ fumliufezfianufusdanisindanuauneiiarisoann

o &
A

o Qs Aq’ o a a a a &
ATRAN: LURITUGET RUDUNITNANLTY Vlwimﬂaw,mmmama



Jazii MRG5980101

Abstract

Project Code: MRG5980101
Project Title: Molecular identification of filariae larvae and their black fly vectors in Thailand
Investigator: Assistant Professor Dr. Atiporn Saeung

Department of Parasitology, Faculty of Medicine, Chiang Mai University
E-mail Address: atisaeung.noi@gmail.com; atiporn.s@cmu.ac.th

Project Period: 24 months (From 2 May 2016 to 1 May 2018)

Background: Black flies belonging to the family Simuliidae of the order Diptera, are a
group of small bloodsucking insects of medical and veterinary importance. Due to the biting
habit, females of certain simuliid species can transmit viruses, protozoans and filarial
parasites. Numerous cases of zoonotic onchocerciasis have been caused by Onchocerca
spp. of animal origin, as reported from several countries, but little is known about the
transmission of zoonotic filarial parasites by black flies in Thailand.

Materials and Methods: Black fly larvae and pupae were collected from 14 stream sites in
10 provinces in four regions across Thailand during May 2016 to May 2018. Female adult
flies flying around a human were collected at Mae Klong Kee village, Um-phang District,
Tak Province, western Thailand (elevation 1,237 m) during the daytime from 06.00 to 18.00
hours. Adult female black flies were dissected and examined for filarial larvae. The filarial
larvae were identified based on morphological and morphometric characters and analysis of
sequences of mitochondrial COIl and 12S rRNA gene regions. Furthermore, the external
morphology of the adult female Simulium (Simulium) nigrogilvum was examined using
scanning electron microscopy (SEM) and DNA-based assays [multi-locus approaches:
mitochondrial genes (COI, COIIl) and nuclear gene (elongation complex protein 1, ECP1)]
for species identification of S. (S.) nigrogilvum and its closely S. (S.) umphangense. The
phylogenetic trees were constructed in order to determine the relationships among these
black fly species as well as Onchocerca species.

Results: Fourteen new species of black flies belonging to three subgenera of the genus
Simulium were discovered and described during 2 year periods. In addition, this study was
the first to describe the male of S. (S.) suchariti and the female and larva of S. (G.) udomi.
Using SEM, four types of antennal sensilla, including chaetica sensilla, trichoid sensilla,
basiconic sensilla and coeloconic sensilla, were observed on flagellum of S. (S.)

nigrogilvum. Four of 494 S. (S.) nigrogilvum females dissected were naturally infected with
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six third-stage larvae (infective stage) (0.81%). All these infective larvae are characterized
by their large body size (1,100-1,300 um long by 24-26 um wide), and elongate
esophagus, which was shorter than half of the body length. All L3 were morphologically
and molecularly identified as type A of Onchocerca sp., a parasite of cattle in Japan.

Conclusions: Fourteen new black fly species were discovered in our recent surveys, which
led to a total 107 black-fly species in Thailand. External morphological characters of adult
female S. (S.) nigrogilvum were studied by SEM for the first time, providing a better
understanding of biological behaviours of this species, and greatly assisting in species
identification. Simulium (S.) nigrogilvum is a main human-biter in Mae Klong Kee village,
Um-phang District, Tak Province. People in this village are likely to be exposed to the risk

of infection with zoonotic filariae.

Keywords: Black fly, Filarial worm, Mitochondrial DNA
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