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Abstract

Lymphatic filariasis, caused by Wuchereria bancrofti and Brugia malayi, is targeted to be
climinaied globally as a public health problem by the year 2020. The main intervention tool
employed by the national climination program is mass drug administration (MDA) of
dicthylcarbamazine (DEC) and albendazole to endemic populations, and control of morbidity. One
of the scrious concerns with this mass chemotherapeutic approach to contral lymphatic filariasis is
that it can be accompanied by adverse reactions, thus, €ompromising compliance. However, the
exact etiology of the adverse reactions is Iargél}' unknown. Advanced rescarches on immunology,
and pathogenesis in lymphatiefilanasis are needed to develop potential tools to sustain success in
lymphatic filariasis eliminagion. In this study, the lymphatic filariasis immune response patterns
were studied. The anti-inflammatory eytoking; interleukin-10 (IL-10); levels were significantly
increased in the patients with chronic pathula&}. while the regulatory cytokine (:- IL-12) levels
were significantly increased in both the pah-:nls wuh actwe infection and the patients with chronic
pathology (P < 0.05). Morgover, anti- ﬁhu-mi !gGﬁ annbud:eﬁ were significanily increased in the
patients with active infection' {Sﬂbpmjﬂﬂ 1) -Anniysls of available database suggested that
Wolbachia surface protein (wsp), pt:pmdig]ycmalcd lipoprotein (pal), and heat shock
protein (hsp60) were candidate genes for unmunu!ngmal stud}r [subpmmct 2). The proteins were
cloned and expressed in the laboratory. Anti-WSP antibody responses were assayed in blood
samples collected from the lymphatic filariasis patients. The anti-WSP 1gG1 and IgG3 antibodies
were significantly increased in thespatients with active infection (P < 0.05). In addition, anti-WSP
IgGl antibody was! significaritly increased in the patients | with chronic pathology (P < 0.05)
(subproject 2). The association study of the-toll-like receptor. 2 (¢/r-2) gene palymorphisms with
bancroftian filariasis showed that +397 T/C polymerphisms were associated with' asymptomatic
bancroftian filariasis. (subproject 3). This project is a 3-year project (2550-2552). The immune
responses in patients with lymphatic filariasis after diethylcarbamazine treatment are under
investigation. Furthermore, recombinant HSP60 and PAL proteins will be expressed and purified
to study the immune responses associated with the pathology of lymphatic filariasis. Moreover, the
other toll-like receptor 2 (#7-2) gene polymorphisms will be analysed to study the association with

the susceptibility and pathology and further develop the biomarkers for chronic pathology.
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sedvealalalmi 1-10 lunszumdoavesdilolsaniga
seauveslalalmi 112 lunssuadoavesdilnTsnniidha

35AUYDA anti-filarial IgG4 antibeties I zuadoavadiolsaniia
Tladu Wolbachia surface pfﬁiuin {WSP) ﬁl’tﬂﬂﬁu?mfﬁf

1 optical q;nsity"ﬁﬂ11uu1ﬁ14nﬁuurﬁ 450 nm (0D450) lun13inTzauy
ueuALBR HIIA lgGl 'ﬁi"ﬂﬂﬁﬁﬂﬂiﬁu Walbachia Surface Protein (WSP)
1uns"uﬁﬁ;ﬁwiﬁﬂiuhmﬁﬁn

A1 optical dLmlty *Emwmwsaﬂn*umrq 450 nm (0D450) TumsinszAu
HOUAUDR HiiA 1662 T 91m 10 11)5AU Wolbachia Surface Protein (WSP)
Tuﬂ‘i..tlﬁm&ﬁ!lpqr-llj‘lﬂi'iﬂm]éﬁﬂ‘

1 optical densfty 'I'lﬁ'l"ﬂlﬂ'li'ﬂmkﬂ'd 450 nm (0OD450) Tumsinizav
nauAUBA Fiin lgﬁamwwmﬂﬂi@_a Wolbachia Surface Protein (WSP)
Tunszumienvasfiluls mm#m D)

i1 optical density Famuuraeniunes mm@nésn} lunsiasedu
WOUALOR Biin 1gG4 feumzdoTUsAv Wolbachia Surface Protein (WSP)
Tunszumdoruasdilulsannd

TR DU hspb0 YOWATISY Wolbachia 1N Tsnnindns
Brugia malayi Tav1#fi3ergn o ndumndisa

M DN el veIuUANEE Wolbachia Tuwu1s 1iAnN413

Brugia matayi Tav13§5gn Ta Indmedin -
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Chromatogram 1 HLUAMIMAINHAWNINUENTTUVBITU (lr2

fid i +597 91011391 DNA sequencing

et

9

37




Mesedydnyainazmdonlylunmsive

PEC
EDTA
ELISA
ICT
IL-6
ITFDE
MDA
ml

Pe
pRBCs
SNPs
TLR
TNF-OL
WHO

Dicthlyearbamuzine
Ethylenediamine tetraacetic acid

inkr~d immunosorbent assay

AOUUINBUINT )
ANRINITNIVENAY




s A LT ¢ 1 ’ -
MBI iy dnyamasMgenlslumsIvy

DEC Dicthlycarbamazine

EDTA Ethylenediamine tetraacetic acid

ELISA
ICT
1L-6
ITFDE
MDA

PE
pRBCs

SNPs
TLR
TNF-CL
WHO

AOUUINBUINT )
ANRINITNINENAY




LN

]
=1

O AanudAyuasinvestym

tymmisguialnyvealsangna: aznnamgyszyinsIng

- J e - - ] [
l5A0M1919 (Lymphatie filariasis) YUAALIANUOUNLIT 2 YUAMANAD Wuchereria
4 & u oo L e e a  ya =% 4oy
bancrofit W% Brugic malayr _Fubu iy MasaUE @lozu i gAnme s lino i
- § »
dnnnay hiiingeniaifeines ianhdneidsdveg lussuumaduiimdes uas
L] o i B n i } \ L - L] ..a'f [}
apvioeuszos TuInsHe50 (nicrofilara) BEMNgNIENAdon M IMaunsounsivog
4 - 4 ' ] [ L : ¥
Ao Teiiguihurn: _snasfinlidnngensvealsn Aasda by IdsunsSnuass
v - - =« . = o ] W
szuzusn aunssiuARwIBamwiine bimeauiimauazywnanmed e hinunso
--:./J' 4

L4
Fu rF 4 L= ey 4 - - -
un:miqtgﬁ?uﬁw'[ﬁ'm'lm:auuﬂﬂncmﬂuﬂ}: URTRFH (AR NUTYTOMUATUTA RS

E -J"ln o a_ & - - ]
ndugannendld dlhedabidwsedutiufsiasdszé iuldihulng Aeliifianishea

dam upTAIHDNIENUADNITNAMIATILIVI YUK ¥R e nszmmnAtaz)izaanTan
hidndwaudnumasi ﬂ"}ﬂﬂ;igﬁ“ﬂu‘!ﬁﬁgjﬁﬁlHuﬁlﬁ"[iﬂlﬁ'ﬁ‘!!lﬂuIiﬂﬂiaﬁiﬁﬂ
fnasdrsalimualiiiulsausnaroludl ne. 2563 LitlszimaInvies Taonszniag
mnsuguladaliiilasamsmsiialsaotdnedull we. 25452549 uazimatlaziiunaly
U, 2550 Tsnhdalulszmatnudiiaegluuva snyngugeluinsiui Tasmmizaa
1ouan Inu-ni1 (9N S13aM913 W, bancrofii rural strain) waznInlA (IWeE lin
Wi 8. matagn) T dansini Dot “Tasmtisenunomiidsasms
asnudene s linnh41e . bancrofii urban strain i lavgaimluszduge g
Smamodinee: Lot oanchi Isn WWawssend ddwuiiameuiselumadly
wrsTsaohdamoeiugninlude sl fants uaziiinanina 1T vy (¥u
n;qm'ﬂnHmﬂmziuﬂﬁqﬁilﬁuﬁlﬂwmfimm:ﬁ'quaﬁmmmn vl Inuiinudesii

saalsanhidnnneiawiugwifwiulsngiding (e-emerging discase)  dVhil)

asnsmsmvguuartlesiuiiiivane




A uduyuing nsaIunuuazsnlsmnIv

[ k1 a LT - [

wumnmisaruguuazteaiuTsnohdaveesanmseunivTan iivan 2 dszms

i § ; mr W [
T8un (1) MIAUAUNITUNIIFD (control of transmission) TAuMzIa 111 T1)sunsumsinm

L4 PoE

WUUMY (mass drug administration; MDA) Tumufififinnwgnueslsngs Taovmsiuidnm

v i a - = =i -
Tsannamlszmsunnaulufiuiigné @eu vionnil uaz (2)  mMIsmugunIEne

L4 '

(control morbidity) ABMIATURUMIBNIALLS ALz MAMNiudes tetleaiunisiia

- : - M
anzohdeidiunzyanwe s ande

piinnTsanhdaeliilsytiu Ao v1 Diethylcarbamazine (DEC) Faudhwn DEC el
Uszaniamgalunsizan ulnsiians slunssimden (microfilaricidal effect) Taufinavi i
Uaom{ua? (sheath) voiWLIERBAYYA- umjﬁnmiﬂmuumaﬂ{umuﬂff[nrganellr.} Tusad
voaluTasianfe od1alenaty erlimisaniiaioa 2@ 3 (macrofilaricidal  effect) 18
Wanua ‘iqﬁﬂﬁ‘]ﬁmﬁmi’ﬁuﬂmﬁiﬂwﬁhﬁ ji1lf|uﬁmﬁm:Tﬁmﬁ'ﬂmé‘mmuﬁ%‘:q

/R

flymiidrdyuenis 1961 DEC Snlsemisio maifad §ATomdsmssny (dre-
associated adverse reaction) 1% JIARIYE it 14 getimdo fivas dios s adu1d uazenfou
- - '* ] { - L]
yanoiumnaudsadisunmisinululsamenna  Sdsaali 18T unamsuiielums
fnyranaandi 50% satuglassaiidiigdenmamiauazasnquieaiu Tsaiuediaun
- e - Aw o - i e i = - - =
nalnmamalfisemdamsdnuiida bithifinsouida  udduiugmwdfannueudinud
i L] - Rl 1 a L *'l';- q 4 ﬂ.
Vaslasuoamnatisnmnumndmuifindansmomianninaoud uisanngniveani
5oy Fuevfiauitdesoanuiiihign ssqulian 1 ad19 pro-inflammatory
L
cytokines 199 nwih DinmIgAsumdanisnudanaia-uenanii 1InmMaIny CD4+ T cells
A ) & - -‘ :‘ _ ‘ -
nqu MR a T reghliory<(To) cell) Fainiimdudaniinotidugameszpugiguiy Tavms
WAL IL-Tonaz  TGE-P uazwuumuImuea Tr  cell NS uNIEAOMIARITONOITNAUTY
da 0 ¥a q'f"llv‘l Vs a4 1-1ru
Onchocera vobvulus MM IMAANIINAsuuiduAuludRAaYe  uada hillsoanu

= - e W .u' ) 4 Y
msfnuing Tnminaugunisaevauemigiguivveusadnguil lumsAnidenos lsn

(NN W, bancrofii WAL B, malayi  1MOY

pd1alsfimn wanisannidoluilsgiuniedoyafimivayuiszeiuionis

- o - - -'I’I.r iy - - o - : i
H"Iﬁ!lr_']'l'!‘jtll‘Hﬂw‘lr"t]'i"iITH11]U~11HIHU~I‘I"IEI1‘I.JT"I'I‘5B‘EU'ILITHmf:rﬂﬁ“Hi!ﬂuH‘h’ﬂ AU ﬂ'I‘EﬁﬂH"Iﬂ#

10



] - o - w & s ¢ e
Twanafife WiiaufATumdimsiou Sadludsswiunaniiulse Ton dusnilig

o ey w - . “ - - ' & ' ¥ ™
msAnudaittesiunismadfisomdinisinudandr Faezdanainsniugy eaiu

nazmialsnlulnsamamidalsnnhdadide 1aaat e

M3 Idpmasuyy Inguvsaminetlosninaznnnaninlsam v

® wesiniavelsnmIY 19
w

msAwituTsnvedTs nordteesdiu ot d Teldszvznannunawiiie
s luiige Iiﬁf‘g}Iﬁliﬁ1§1ii"1¥lﬂuﬁuﬂi1ﬁﬁd§?ﬂ wanorSanmluszoziods
'uaﬂmlﬂua1mﬁwammxﬁwnmmﬂuEmﬂ!..lﬁna"uﬂﬂnn'nﬂﬂ'lmﬂﬂmummmmman
hirnnsondudhundld ﬁmﬂﬂ'rsm'hnann'lnmsmnﬂmaﬂmwuaﬂiﬂuvuﬂsv'iﬂ-m
auwuamnnﬁﬂaqﬂuua"ﬂmqﬁnmﬂnﬂé’mﬁmwnmwaﬂsﬂmwu ot lsian
Tiﬂlmmuﬂuhﬂnﬂwﬂﬂﬁnn‘[ﬂm&mﬁﬂu’ﬁﬁnmt'lwﬁﬂunﬁﬁhﬂwua iinsnnnus
Tsadhaiiesafidudon mﬂﬂhﬁﬁﬁ’lﬁéﬁdﬁmwuﬁ Snafinalanraundnns
nﬂuﬂuﬂqmqquﬁunuﬂwmﬂnﬁw qwngmﬁﬁqumﬂwuu'lmﬂumﬂ'lum‘mﬁmu'lﬂ
uwaﬂa'ﬁm-ﬂua~nﬂ'lnnmﬂnwmuﬁmwuaﬂsﬂ‘fﬁu Hnmsﬁnunw'lm‘]uquu-r"lﬁmu
’nﬂm'ﬁﬁﬂm-unahn’p&ﬁﬂiﬂ?ﬁﬁf‘ﬁﬁnﬁ‘ﬁﬁﬁ’ﬁéﬁﬁ@uﬂwwmuﬂ& +m3 1Aun wa
voamons Tsanhadha Taves dossuumiaduiidios msss mummwmumummamunv
ﬂTiﬂauﬁummanuﬁ'nﬂunnmima q fnerindseenin N 1IRABEF1 (secondary
infections) TNuMATRuHAzAEs TamanisTnyioaihmanla ~ i WidaneFan e
':;ult‘iquﬂa‘iiﬂ'n1ﬂ"%u FofumirAduitsthio il fAann s an i iy
drinihiansie, suszaihigannndsisdesiunsiianoiramweslsn ammTouy
vervarnansuTan Sovzdiralintiniugulindtdiiuntulassishisa lsanhide

= - e o W
voa InonazesamaswiinTamlszaunadusala

o nismovaneantainuinvealsnnig

-y e ¥ - # ¥ - -;I - =
AIIABUANBINIINIANNUABNNIT [snhidaszannTsndadeduq aants
aevmuomuiquiuinezdeandesilSnveadeinelsn  uadwiulsanhidnaly

5 e - i b =~ s w0 F
dthodamuluTasHarGoud hillomanaaveslsn insrevousmngiifuiudeusudiou

11



- . - . i L _' I L] 4 - ]
YBINUIBAIBY (antigen specific hyporesponsiveness)  Tuvmh ludlwniinimsiiedsdainly

wu'lu Iasimisvezlinaneuausanagiifuivaoueudinuse iy

Hamﬂnn‘ﬁﬂ'ﬂ1;1]uu'u'lﬂFr'im?'umﬁﬂm'I'imﬁ‘ni'n'luﬂii'l'fuﬁﬂﬁn‘\ﬁuﬂnﬁwﬁ'u
T udlwidiosdunyds o lifiemsezissduvealalalminn T helper cells wiinafi 1
{Thl cells) l,t‘ﬁll.! interferon-gamma; IFN-Y W Tumor Necrosis Factor-Alpha; TNF-CL) F-I"t 7
Tudlhodossiinsadialalnladoin Thi eollsgelu SadoinluTnsimidoiuoumsuiing
MINIEAY Th cells 14111‘Inﬂd1u'luummsuﬁaamm‘fu uaz himunsonidanunesnsin
T1ameld "lumqnnun,uathu'limmﬂmas4§auﬂi.nﬁw'luwu'lh‘imﬁmnm.,ﬂﬁw
MIABUAUDINIIATY Tm--qau_ﬁqﬁumwﬂﬂmﬁﬂm ammeg udhinsAnudeg 1xd
la7nsmevausIvns Thelper cu;.llaﬁ'ﬂmﬂhﬁmﬂd1qﬁaﬁﬁﬁ1_1lﬁnwu1iﬁﬂquhmﬁﬁ"m
uﬁﬁ'ﬂﬂrﬂuﬁm muﬁi’aiﬁﬂﬁuﬁ'ﬁﬁﬁ ‘!ﬂTiﬁﬁNﬁuhﬂ1# {protective immune response) ﬁ]u
Th cells ¥1in Thi nie Th ﬁﬂma'luﬂﬁx;uﬁ"aum'mu Tr cells Fafiumumasmsifialsn
Frowuiu Faofu f‘r'I'Eﬂf‘l'H]i'IJJ.I‘IJ'I.Iﬂ'l‘!FIE’IU‘IT}*I’B&'H‘IJguﬁuﬂﬂﬂﬂﬁu"lﬂ'iﬂm"l‘fﬂ Tammmiz
pidufuiannsatioadulsn 18 wﬁuﬁaﬂﬂupmwa Fazi lWgmsfnurdaisdeetu
Tsn uaznisvimuinisinu nu ﬂumaﬂ&:@dﬂq immunotherapy wiomavian nidi
aunsomianoiauiy o 1A bidanatiufioe uazdinaliTasanisdialsanhdraes

Inounzoaimsouniglamlszmmadaiala
®  UNUINVBIMUATIE Wolbachia THWENE Wa3y

WuANE O Wolbachid I.ﬁ'I-liillﬂﬂtgﬂﬁmﬁﬁﬂﬁtﬂmhlﬂhﬁ (intracellular bacteria) ‘ﬁ‘l‘l'ukfﬁ
e o w Y - i : = . ¥
mniludndnde uazlunerdlansomniu 9ansnulagiineen inumud
-1 Yy’ - - o r \ . 4
wunfisoWalbuchia Wildnyadwuwan lndifoanuiuaiide Wolbachia ivnludaivide
A -4 . - - e - - - e ad
Futhunfaiidein idaivndeinrimiuganng beidi hindnomaadaou o
»
UMIMYBIUATIGY Wolbackia TumemBRaGefiuediaunsnate walumaithathmanolums
- ¥ - amy = oy n. | L | LT -nl.--nl-lf & mr L™ :i. ¥
Sawlsahide dioeSunTenaumuonuduildegluilvyiuiiidesiinegdafind1ouda

FmDMuMYeUANGY Wolbachia Milnemufiannianmenalia laomwizlulfizn

MAINITINY



o wmsanmvealsan 191 9d s ALUANISH Wolbachia

VINMFANYIUNVINVBINUATTY Wolbachia  AemisialfAseimagiifuiuves
9 WU AARIANE 8 malayi mwnsanszdulimadmeavaun inshs
{macrophage) E#!'ﬂ'li WIN pro-inflammatory cytokines ‘r:tﬁHE'liiﬂﬂﬁlﬁﬁﬁﬂﬁﬂﬂ‘m'lﬁiﬂﬂﬁ'h
A ANANIN Acanthocheilonema viteae éilﬂuﬂﬂﬁﬂﬂ'Iﬁt.l‘i"i‘lll'“mmﬂﬁﬁﬂ Wolbachia waaaly
J.‘Fnit‘u‘.i'ltlﬂuﬁlﬁ‘uﬁﬁ?ﬁi}!ﬁﬂﬂ1‘iﬂ1:ﬁﬂtlﬂﬂ1ﬂ!ﬂ“‘iﬁ‘gﬂ?iﬁgﬂ pro-inflammatory cytokines 'I:I,:‘J.d
MINNUANISY Wolbachia 'iaﬁ’uﬁujugiumﬁﬂﬁu Wolbachia v1veiiumumlumaiia

wersan Taomwiz vl assmdins inw

VinmsnuURTIGE Walbachia lunots lsnkadadanan fuisesainomaulely
MSANIUNUNA129 YO INTIG Y Wolbachia Tuwun3 Isnuhidna '{nud«ﬁuﬁquwmdnm;
lﬂﬁﬂﬂ"l'ﬁﬂﬂ“ﬂiﬂq'[ﬁﬂfﬁ'lgu I.I.H"'l.’"']U'Iﬂﬁﬁﬂ'.ﬂni{ﬂ'ﬂﬁ@ﬁ'ﬁ?ﬁﬂ'I.['iﬁl.'l"l'!"h'-"l4 ‘Hi'ﬂ"iﬂﬂiuﬂﬂ
Tﬂs4nnmﬂﬂ'i5ﬂn’iw1wmaaﬂmmmuﬂ'[anmmmmﬂuﬂﬁﬂ'Juqum-rumm.m-una
'I*imm:mmnw‘lunwﬁmﬁunﬁmmmmm}gnia'lurgﬂ'm
. Tt

ﬁfhmmmuﬁﬂmuwﬁﬂ"m'iﬁ}ﬂﬁﬁﬁéﬂﬂun11ni.nummaurmmmaquﬁunw
1’111HHEI~IET1‘:‘ TNF-CL, 1L-12 ing IL-8 ﬂml'lmﬂﬂnﬂﬂ'ﬁﬂizﬁumumsu Toll-Like Receptor
(TLR) ¥iin TLR-2, TER™ 1@z TLR-6  MISHAINMAIANMENIINUENITY (polymorphism)
VostuAINa1IRIHARENIS S U A IMINMINTEAY 10U lipopolysaccharides (LPS) 11l
damaasaiinam 197 (susceptibility) A8 LPS 110023 11azmM3s 1% antagonist A0 TLR-2, TLR-4

uas TLR-6 Hivemls e Tt Tunsmi lshaadeivoiSon iwifatinLps

itoyin livaituiil 4a3 e LeS ping i deslaBTunne sy Wolbachia VWi
MsANIAIUN MBI SAUINUUANGY  Wolbackia ABnITATzM THI19MLaA313 pro-
inflarmmatory cytokines WU Wolbachia surface protein (WSP) @1015003 :ﬁ'umﬁr'?u pro-
inflammatory cytokines W14 TLR-2 uag TLR-6 FauaraannuduRuTYes WSP fiu TLR Fraty
ﬂﬁﬁﬂHTﬂ'ﬂUHﬂTﬂTTﬁ'IU'I'IHﬁH'Eﬂ"ﬁIJ"Hﬂ! TLR-2 unz TLR-6 '511.‘6{11“&““1“?1“?[?1#5?]“
UURIFAAYBY TLR-2 a2 TLR-6 4A¥N13a31 inflammatory cytokines HIBgNNITdUAI0 WSP

uas TsAutiminedu (vuziiogseni1amaaey candidate  proteins) tINGAAINAUNUF Y

13



aimsuaaamanainvesdie sedludeyaiddglunsesonalamsianonianimyes

Tsahdne uash lgmaiannmistlosiuneiBan i uazmsinuninnsnzeay

4 - = ia w -
Py MIAUNULURRGY Wolbachia TuwnFHawGe iunguaiiddy lumsfnuiio
e luana ol T gnsAnn huanadhwnelmilumsiannms inn Tsanhd uaz

msfinu Twanafiinnudgaen

iesuilgmina lnmafannsanimues

wunii3o Wolbachia ABNTIANIUYELS 15 lumsanmiaseitedoiil
s . - . = a
dszininm msianndaaamiinsm niians@nyes Isn 3 hifamaianno

wiedndutloaiu Tsnniamiue ‘ sl TE@niam meNauN gy

ud lailatin e ineu UTINGIWRAOMUATYENY
uazszdana 1 onIng Tivua 1 1A edadaduuinia

AONUUIMNYUSNNS )
RN TOININENAY



a

Yagilszaan

Amnilsivuaznalonsifianonianim uazmsial§isomdanisinuiveslsn
whehe me i Tdpednami Tmidieduuamalumswannoinn aaeasindu
HoatumsiianmianmyosIsanhdrsiiilsednsnmannTououdnluns
fdalsanhdavesesinsounivian

/s
Hnu1Tumnmaslml'mTmmnsmmgr‘ﬁ{muuﬂmsu Wolbachia (8 fiuagniulu
waﬂunmmﬂmﬂﬁw} ﬂmrmunﬂumsmahmmmw uazmanlgisumaa
a3 iy vealsAong i g‘“:“’“”ﬂ“”"u‘ s T gmawannidiundniuel
| 'nn'ﬂmm
Tothadaty s m‘n."mw&]ﬂﬁwaﬂimﬁﬁm

7 ‘5 4

1::anqﬂ‘:ﬁwmuuﬂmﬂﬁﬁnnuﬂﬂuwumumiﬂuunhﬂ

/)5‘ J

mmi’n H?}uﬂ‘t'ilﬁﬂﬁﬁﬂ‘iU'lH'n‘Nf‘lﬁ‘sﬂ‘HHmﬁTﬂm"l'FH

wyoalsami9s mnm'lﬂmwnwahmﬁﬁn

finuinu

y 4
YOINITARIT DI
e ﬁmm‘xsmmnsﬁmnwmwﬂmwﬂiﬂ uazmafinlfise

P ¢
Hﬂlﬂ'lﬁﬂ‘u'l l‘l“l £I1"l ﬂ‘,igl.'lu.l.l 1111411}“‘@'111?!1!”1]11
b

|

\

——

aig 'u;u nunufAnemnszAulIg mmdﬂummfﬂﬂmsm BRI
11u1m1uﬂ)u1w$"ﬁuﬁﬁ 'ﬂﬂ”lﬂum“um__uﬂﬂaﬁnqmmunmﬂu uaz

Usemrnd uazdaammdouiisssinndaiust maTuTadmsuwmduazuinnsss
ougdeilupthas Sl @ivmjdmendumiannlononiana lu

MaNA AN @IRNEMAMAATugNIuasdinuae T



0 UAUIUANIT DY

msAmnlunitissAnuilsiouaznalnnsifaneianm wazmanmljnivmanis
snwvealsanhid e b 18eadnmwd i Fufhumalumisfinnmsiannninm
fdamunsnenialin - aaeasudaduilestumaiannianmyealianhidredii
Uszdngam ietlesdumsgidhaivealsaniiing uazidalsanhdaedisdduay
ulvyiwyessasmseunivTan Iﬂummiﬁ“}ﬂiﬂﬁﬁﬁiwwuwmﬂﬁmﬁ'ﬁn Wuchereria
bancrofii Wimaz Lifime1 o humasynguueaTsniidhs ‘511.11’?&1‘1?_;1:‘?!11_!?!11* iiliAeido
Inmﬁﬁﬁmdmﬁaﬁﬁﬂmm“ﬁ'ﬁm"{ﬁnu{ ﬁ":mimﬁﬂaﬁ‘lﬁmﬂzqﬂmmﬁnuﬁﬂuwm:
ﬂmjﬂuaamaﬂuﬂuﬂwﬂﬂwaﬂuimm 1 Tasfmnarwdiguazanuduiuisening
TaTami 910 Thi nm..f?fhz cells’ iaznInnANIBANIN unmm'smnﬂ;}mummmﬁnm
Tin9a unn'i:1nuiﬁﬁgﬁajﬁm“m.:ﬁ‘wﬁunﬂm*nu'luiﬂ&'ﬂmnﬂ SEAULDUAIINT
dum T-ﬂnwmﬁTfﬂnﬂﬂ:hﬂ?"imﬁﬂﬂﬂw}nﬂhuwﬂnm warmaialfAsomamsinu
{l’aumdu'uum-mnurmamﬂaqﬁﬁuﬁu'luﬁnm&l:ﬂmﬁnnqnmw win i lefaviia
-uﬁanunununmmmmmuwﬂﬂﬁ' gﬂ*iﬂ'ﬁiﬁjmaﬁmmmﬁﬂmh amEane

wenanil miﬁﬂyﬂutﬁ@ﬁﬁl"ﬁmmiﬁﬁﬁi‘hauﬁzm?mmﬁﬁﬁu Wolbachia (%3
pifuagnivTura nwamﬁlmdﬁm_g_ﬁy};mﬁnmﬂﬁﬁwmiﬂmw nazmanalfise
wamsSnuvosTsantighs s TaomadenTsAudslinmuaiinge lunsuneudionen
5m{r’ngmﬁmﬁ’uﬁ'lﬁtﬁﬁq'Iﬂauﬁuﬁﬁuhﬁuun:ﬁﬁﬂﬂfﬁu?uHmﬂﬁﬁ'ﬁmi AN

w  ow & = = ) ad | o ] i - a i ]
amwduiusdenufianesanmiudaiesnndtheinzmieludainanomo

w
dufunmaianndmRrnumswmnsal lsmiu seimsfnuduivnaumanmay

'I"I'Ii'l"‘l".-lﬁﬂfiﬂ‘iﬂiﬁﬁi“i"ﬂﬂﬂﬂﬂﬂﬂu 1‘11\‘] ﬂuﬁﬂﬂﬁ'ﬁun“ﬂ'ﬁlﬂfﬂﬁ {%ﬂﬂ’ﬂu'ﬁﬂﬂﬂﬁﬂ“uu

Tsmm.,m*mn151];]n-nmmanﬁﬁﬂ141'umﬂ11ﬁﬂrrmmﬂuﬂm"i*:ﬂmﬂm

nduaauny Aatlsyannsfiendoaghumasgnguaealin Taimud lsaniiiasnms ﬁ'n'umqqmiu

?'Iﬂl‘ul‘]i :mmw'luﬁum'ln'[mﬂmnu:m‘*uaumww:mni'{ ﬂlﬂ'l‘l"id‘l'l-ll'li»l.l.ﬁlﬂﬁﬁ 111]1"!41.1.!]1

pmsuaave lsnnhdathuranouednles 107



o dseleminmanaesldsy

- o : - .:
1. wiamumsaveslsanhifalulszmanolaomatingadn Madasimsande
danmanannBan uazdasmanalfiTomdams i ieduumasdieds

E:ﬁ"l.l'h"laliﬂﬁ‘ll'l'll'l'h"lﬁ

2. wimnﬁ'lnmwnuﬁuuqmqquﬁﬂﬂﬂxymﬂﬁﬁﬂmwmw uazmanmMlne

Hf‘ldﬂ'l'ﬁ‘ﬂ'hl"l'l.lﬂﬁhﬂlﬁﬁﬂ "'I!'*{H'Il.!'ﬁﬂ'l{'lwﬂllu'lﬂ'lﬂﬂﬁ 'iﬂﬂﬂ?ﬁl‘lﬂ'l'lﬂllu']

1Hu1ﬁﬂﬂ1uQﬂﬂ§’@thrﬂpy

1%, mtﬁ'm\uﬂmi suuATISY Wolbachia (F901fivegniuly

uﬁ‘}iﬂ'ﬁ1ﬁqﬂﬂmﬂﬂﬁ“ﬂﬁ anmuazily ﬂﬂ‘i UIMAINT

g S
. / : ‘/)o}‘ J
MR

4. niwiduuuany mpm‘mmqﬁﬂ;mﬁu-lrmnumqnuﬁuﬂunﬁu“unwm:

ﬁnumruﬂ'sﬂmww uay f}171ﬂﬁﬂﬁm}1ﬂ&ﬂ'lﬁnm‘um'hﬂmﬁ'la FATUII0
‘l.[‘I11]qmﬂ!ﬂlu'Il.ﬂ‘l-lﬁ'-'lﬂ;li’ﬂuhlﬂH‘I‘lﬂ"lﬂiﬂﬁiﬂ‘iﬁ[
Y ;;‘_J

5. N9 ;'H'l@ﬁﬂﬁnilqua siamuidausia @pmimﬁyhﬂﬁiﬂi:ﬁuﬁn

wazfiammnialuanmuduiedssgndlFlussdugurunazmssuguld

RS T

6, I arna e i AN ssduAazEI VYA 9010y 1-2
ol

¥ § .
2. HANUARI s TRV IALATUMNARI Y 1-2 1503RDY)

)



ads g & oo
IFAUUUNTIVY

a gﬂulmﬂ"l‘ﬁﬁh (Research design)

sUuumsAnE T Analytical Research

O msmmuanu uaz Ysznsthwine (Target population)

d1519dRas 9w laain T W bancrofii tazdinnge hinumors lsanthidha
» o ey "‘ ""'vel‘ 1 o " ¥ i e ¥
W, bancrofii iz EMINE ey lunMasgnguvos linnl 191 Uszrnidediy
0 . 3 - . e . ¥
ynauzrunszuanmslinmEuven Iaela5udeya (informed consent) Tunisidh
P » ) ‘ “'l" el a
T InnansAuatuaiasle nekndnadussnensdoavesInsanms Tavee 185y

3

i ™ | 1 1 2 3 ¥
ﬂgﬂﬂﬂ]iﬂ?ﬂﬁ}ﬂ‘h’{_ﬁﬂ]’i?ﬁﬁﬁ Taolsa

0 IngaIeEe %

4
i

f Jacsciag .
doaninmamzdmaiianensasmilyinsansovemeni lsnohdhe w. bancrofi
nnzideAnNMsInT@sad s UdeRt sz s Taddasnndihofingae

- - - o 4
wyluTnsHanio udninouauA ethylenediamine tetraacetic acid (EDTA) Fuily

amistleatumiudsfveudon tiens enadenlfidng

QO M3NUIIVSINYBYA (Data collection)

vmsanuiaszanli lnsdanelunssumen seduneuRvuRS W IZAONNG
Tsnod @i bancrofi_hazs=iuwod1x1a liinien 'Iunﬁ:lmxﬁaawaé;%hu
Tnsams Maneuuazndans 185nusmn Tsnnhshs uazinus I doyaiangy
umruz;lluwn'mﬁmin iagnz 1451 Wpdaneiiosdgilua Tos W Tlsunsums

B asierimnouiuned Microsoft Excel 6.0 1A% SPSS 11.5

O aswumiiminasesaziuieya

1 - - = = e @ ar
- miwlfiams e Tsanhge mndnsdainm uaz guiise (CHULA-MRC)
AUZUNNOAITAT AINTUUHTINGIAY
¥ - 4
- Fuimamm: undaynguved s lunmguavesdniniunaunuTsnd s

Sandaunsaasin naunauaulan niEnsnmsIugy

18




:f o
O  1uUAUMIANHHIU
i 1 misiaszauveslalnlmilumaimi

asa9aszaundlalalminin Thi cells (- 1L-12) uag Th2 cells (- (L-10) Taw
31 Sandwich Enzyme-Linked Immunosorbent Assay (ELISA) (cBioscience Inc., San

(e

Diego, CA)

i 2 M3n3297A anti-filarial IgG subclass antibodics Junszumden
V)

nszduueaant-flanal G subelass antibodies Tunaiminveadilinlaois

Indirect ELISA \
i

Fuil 3 minwsmdeyauaziniizivena
- A - .'}- ¢ i - -
Sudnuadinsiziteya lauldllsunnmsiinnsinnesiunes Taold

chi-square tests 11 ufipaifed Student’s ttest 1UATI AN T AT Y F3EnIaHanTI

5 - N & g
ATI9ANTIAI NsZAUA MBI 95%

755 ): )

I

azuuATiEY Wolbachia

d

Fuh 4 MITAAMIINUENTIHUBINETE I3 ANTIH 18
i lylpsansouhsio pes udataingderhy ysis butfer nmiTamin

A15WU§NT 316878 phenol-chloroform

MIANEIMINEINUENT UV ALY
duianasiugnssuveduimilylaodjnsogn e Indmen o

(Polymerase Chain Reaction; PCR), A1 1002(00R lupam 3390

Yufi 6 mslpauiu
W
11 PCR  product 1M1 gel clectrophoresis ¥A39INTUTIAANDUYDI DNA
AINADONDINANT purify Taoly QlAquick Gel Extraction Kit (Qiagen Inc, Valencia,
CA) HA1910A51990Y PCR product 1 19910M3 purify 910198 1AM run gel
p W 0
clectrophoresis U MU MABUBAANR lAVINaFauABdiY pET-TOPO vector

- ¥ « £ a
(Invitrogen, Carlsbad, CA) ud 3 niddisadid i Escherichia coli strain Topl0



: JI; =y d e wr -y =1 i
AU 7 mIamnzamsumsianaieing

i Inaunsmidon 18T Sinsziawumetiong Te'lng 1auld T7 primers uay

' ¥
BIUHDATY aulomaied Scquencer

8 MSINIONUBUFIDU recombinant Wolbachia surface protein (WSP)

%
i=a.
-

el wyr J -

afTisiu wsp Tnomsmiudunsadi 1w Escherechia coli BL-21 343

vector NADAUNT N wsp A0 isn):lrﬂpyl ﬂ‘D-IhiugaEactupyranusidc (IPTG) udaann
- I3 oy —— [ = 1 o .

uonTsduarnmigaanniulaeis  sonicationuazin1iuignd Taoldis  affiniy

chromatography thf-NTk resin, QIAGEN, Valencia, CA)
i

NIA5I07A anti- FP:dbnaﬁia"Shrface Protein (WSP) IgG subclass antibodies

-
=n.
=

TnsyAlve g ani-WSP 1eG subclass antibodies Tmmmine il lauis

Indirect ELISA

S

S AN "
s ’4

A 10 MITHAMINUENTIUD np}ﬂ‘iﬂhmﬁf& ,

[ - —— W
'Iluuumﬁmﬁﬂmmh‘mmnﬁ#pgqﬁﬂm'hmﬁrfw LIiminiunaiams

Wugnssuvefiie1ael93% salting out
it 11 man TR BMENNAEMNIENIIIve DY
Anugduuua NN AINAIUNIANUEAS *m‘ 1t PCR-restriction  fragment
length pdlymérphism {PCR-RFLP)
il 12 M3INSIZAFVULUADINHDIAN AWM BINENI THVBIDH

TRTIs M ananeAn A NUAUNNEN U NG T A weedlsa  Tauld
Tsunsumsinsizrimianouinaes 1aold chi-square tests 11as odds ratio Tun1s

TR EHANILTUNUT NS AUATINNDIY 95%

20



= ous
Han13lad

Tasams nisdmngifuiuinondadnvealaavhide: fagmstleadunaziiig
wasmsiialinetiaias  Uszneudan 3 Tnsamsteviiih Tnsamsidonenios 37 (s,
25502552)  wanmsfnu hilusmiu (noazdealumanuan) 18msdiasTsanishaly
V3EHINTRIMNA 7,898 310 (DI 2263 4 16.56; 1-804l) fiendveglu 6 SuneFailuuwdaynygy
wﬂ‘smﬁﬁn Huri ﬁmmmiﬁnn wuwi—- 1iﬁﬁ';uu L3ENIA ei*.uma Tusamdaan
mm'qn%‘ puag 0.62 Tﬂﬂgﬁum_rmu 16 ﬂuv, (oune 73.5) (01 32.22+17.47;4-80 1)) unziMe
ejd 13 570 (30UDE 26. SMQE 54116.28, 13-60 1) wazammiAamumiinululszains
MM 65 30 wuﬁmﬁ‘ﬁﬂﬁnimﬂamﬁ?ﬂm'luﬂsﬂnﬂimmu 17 510 (Fe0az 26.2)
~nwmnrrnm,;_1]mmm'smnﬂﬂummaquﬂu@uwﬂsﬂ,ﬁww ﬁm-nu'lﬂﬂ'lﬂuﬂmuwﬂ:
Funisemey TAun interdeukin-6 flL 6)° un. Wmur necmms factor-alpha (TNF-CL) qwuamm
uumnmw1qum1unﬁmeﬁwnﬁywmndwmai‘q (Tnsanisdesii 1) uasldnumau
151mnﬁuﬁﬁamuﬂmﬂmﬁgmﬂ’agﬂﬂuu p:pu.@glycan -associated lipoprotein (pal/) UDZ
heat shock protein 60 (hsp60)- numu'limﬁ@nmm..mH'i1imun1'nﬂnmmmuumﬂm

(In3amstod 2) \anuﬂiu'ii'ﬁutﬂwmu (toll-like receptor: 24 rﬂr—z} TumsiimsAnuanu

HAMNMUAWN 1~muqﬂﬁu (Tnsams uﬂun 3)

pans3seldlR 2 6 1dhnsAnsesy lalnlmifiRerdessumsdums sy
uoelaTa ImiiReadeadun s AaumgIimuInYes. T ymphocyte_anoasu IdinszALYD
LouAveaTiS I oNe1E Tsavhdha d TRsamsdeed A) wenyninnnisne Tlsiu
Funaue e ahdaasuuniicdlav sy g Tsaudmnefddydemsiia
worsan e Tsahi ann TsAudiauta1un Ts@u Wolbachia stirface.protein (WSP)
Tsau PAL nazTisdu uspeo  3aldMims TaaunazadalilsAudinauas 1dviinis
asrodaszdunoudvedne Tilsiu wsp Tudihundudng (Tasamsoesii 2) SPTURL TS
AudTve IR HA A EMAENITIEBITN dr-2 funnu hiiuveimisAaneis Tin

o911 (Tagamisdeud 3)

21



Tnsamsgesi 1 “julunuumseevausamagigunuuealsnimia: umum

voalalalnion T helper cells nozuouved 1gG ¥iiaa1aq

[ W J'ﬂ. lt: u L W L)
o slnvuuazszdvveamsaialylalaiiineivesiumsaumsdmay

1&iinsdasei e lalmiAiRsadeatumsdmasnm 1u interleukin (1L)-
10 Turlszannsnguaian 11*.u*i1%1'I1uliﬂlﬁﬁi'1u%&nf}'uﬁm“mml'ln'[ﬂ‘iﬁn‘n?uuﬂm'rm'hiﬁu
TulnsfadolunszumAenilsem 1L-10 Liiangwetaiiodwynadannaunafieido
vgluunasgngrnaTsat i 14 (endemic normals) (2 > 0.05) TuvaizidiaoTsanhdnadii

e H | - : e " L. = 1
wBan i ed s IL10 Ly IV UEIRRMNAGA (2 < 0.05) (U7 1)

IL-10
(pg/m) 60007 ¢ SEY AN
50.00 1
» *
40.00
30.00 . .
10.00 { i B
0.00 | ~
Ag+imf+ Ag+mf- Ag-/mf- CP

Lactivc inf'f:lr:ti[:u'nJ EN

i1 syduveslaTalmi i-io 'Iuﬂ's:umﬁﬂwﬂaﬁﬂmlsmﬁﬁ'wﬁﬂnwﬁm@aﬂwﬁu
(active inféctiors) ﬁiﬁﬂ.ﬂlwuhjﬂiﬁﬁ11?ﬁ1uﬂﬁzllﬂiﬁnh (Age)mfr)  uazAIIY
Taiwu T Tns TN zumdon (Ag+/mf) mundAfiorvoglunndgnyuvos
TsAM1914 (endemic normals; EN) Ilﬂ:iﬂ‘]ﬂ?iﬂiﬁ1¥yidﬁﬁﬁﬂ]iﬂﬂ‘lmgﬂﬂ (chronic
pathology: CP) ynusazyauaadszaylalalmiveadazau uoudunaasfunie
voasza lTn Imiluidazngy auaanuuenasdaiivdfy (P < 0.05) Tu
msulSoudouiuaulndfiordoeg luumdsgnyuves Isanhdradwiimeada

unpaired t-1est

22



o junazszavvesmiaalalnlaififuavesiumsmugumimues

T lymphocyte

"Ié'ﬁmﬁi’ﬂﬁﬁuh'Iﬁ'lﬂﬁﬁnﬁuﬁmﬁumsmuqnumnmm T lymphocyte
: " ——
TAun interleukin (1L)-12 Tutlszynsnguareq wuidioTsaohdhaianguiinssenulylasw
Lo = F — ¥ o
aniouazasde vy luTnsarGelunszuaden samisdiaeTsanhdaiiimnsanmder

Wiz IL-12 - genhinguawdndfieifueyluimasynyiveaTsnii9ha (endemic normals)

atnihiod i maada (P < 0.05) (i 2)

IL-12
(pg/ml)
20.00 | & LS
| * .
15.00 | f . .
i :
10,00 | *
5.00 s - o d
$ ’ i
0.00 | \ 4 -
Ag+/ml+ Ag+/mf- Ag-/mf- CP

l'—active infﬁﬂliﬂl'l—J EN

Witz S Swedlelniiniin Tunszitaidonvesfiliulspoinasiiminaseilvg iy
(active infections) ﬁqﬁmwwu'lﬂﬂsﬁmﬁa'h?m:umﬁnﬂ (Ag=BI® (azasnly
wululasfandelunsmuadon (Agvmt)  aulnAfierdioegluundaynyaveslsn
(11919 (endemic nommals; EN) sl Tsanhdhaitinerianmidoss (chronic
pathology; CP)  yauaAnzyauaszan o In Imivesudazau unuduuaaninde
vosszdvlalalmiluudasngy  anuansnuandneduiiisd vy (7 < 0.05)
‘lum'snJ?umﬁuuﬁunmJnﬁﬁﬂ1ﬁund1mmfia‘qm[u'uBﬂiﬂ:ﬁﬁ'uﬁ'iﬁimmﬁﬁ

unpaired t-test

23



o ivunazszduvesmsaauendveandumizaewnslsnmga

1Aiin1sAsEAY anti-filarial 1gGl WAL IgG4 antibodies  1MU32¥INTNGUAIN
ﬂu‘i‘.r}'ﬂw'lsmﬁﬁﬁaﬁﬁmf&i]wﬁu (active infection) anguiinsaenyTuTnsAlardouas
a329 hinu luTasWaGolunssum@on (AgH/mf+ and Ag+/mf-) WITAY anti-filarial 1gG4
antibodics (A1uR#0 OD = 0.47) ganiingudilwfiimerEanm (Funfis OD = 0.07) uaznguay
Andnedueghumasgnyuvoalsantene (endemic normals) (AURdy OD = 0.03) 013l
Yiuddymaadin (P < 0.05) (@it 3) TR DI UA UANAT VD3 EAY anti-filarial 1gG]

antibodies TuATunGuAa (P>0.05) =

4.0 - 2
35 ; =
3.0 'i
3 44
25 s ¢,
2 ] F ) -
E 2.0 . 2217 44
© =
1.5 3/ N
' t
1.0 — ==
"'1_ ] -
0.5 » o
] 3
0.0 — s - * ———i— —
Ag+/mift Ag+/mf- Ag-/mf- CP

Lactive infection —J EN

317 37 301 ahficflarial oG ancibodies 1141"!1;lLmﬁﬂﬁ‘uﬂﬂﬁﬂﬂutimﬁ1€1§'ﬁﬁnﬁﬁm§ﬂ
199114 (active infections) Faaseny l Insiadolunseumion (Ag+/mf+) uaz
asvhivluTasiendolunszumden (Agme)  aunAfiordueglumasynyy
¥0a 13111914 (endemic normals; EN) unssjﬂ1u'Iiﬂxﬁvﬁnﬁﬁﬁuﬁﬂﬂ1mfﬂ%’:
(chronic pathology: CP)  jAuADLYALARISTALUBUAUBAVOMADAY  LowdY
Laat I AsyassEAuIouAUBA lumazngy  AuARIALIANABd T ATy
P < 00%) lumsuSeudeuiumainafierdoag luumndagnyuvealsanihiiafouis

N1ATDA unpaired t-test
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ﬂ' =] “ﬂ L. T E=] =y = SRSy
_I'FI_‘N 131 “N1IANd 'lil.lli'li]i.’l'I‘H.l'F'I'TIlJi'!"l'FI:’EHﬂ'ﬂﬁ't‘ilﬂﬂ“ﬂ'lﬁﬂﬂ]ﬂllﬂﬁﬂ{]ﬂ‘iﬂ"l

waamasnnvealsnnia memsianngmsinumas gy

vearulsn”

e nisa31a115AM Wolbachia surface protein (WSP)

Recombinant wsp clone #I'I.a‘;UﬂﬁEHJNHTINQHﬁ paveId ARG 1o InAuad
TRgminninmsmadeuianinauns an s amaud miumsadalsiu wsp Tanh
MR E. coli T3 wsp gene IMBWASROATD AL I a9 T sAuda0 1PTG udavi
msafaTlsaunnsad o dua il tasdniaznou wuniinmsadnllsiuey
Tugtl inclusion bodies waEnptsaiaalilsululfinsninfigaii s 92 Tuandsmsmiioni
die lanimzm lwnae il dsaunds 1ihmsads Tsausnmunnuazion i
u?qﬂfﬁ’m’zi affinity chromatography TA01$ NisNTA resin. ansauen TusAu Wsp eanein

Iﬂsﬁuﬁ'uq WD E. coli ‘lﬁ{zﬂ*ﬁ 4)
(A) (B)
KDa DM #WSP s M rWSP

"5 - l"}“-l —
50 754 "=
37 50 4 ase
25 375 e
20
L £ g
ok N 10 5 i )

zﬂ_ﬁ_rj Tilsau wsp ﬁllﬂﬂiﬁﬂ?ﬁﬂiﬁ?ﬂ?i affinity chromatography
Taula Ni-NTA resin Ud2001A20 Silver staining (A) 1D

Western blot analysis by anti-His-HRP (B)
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= L o oo ' i; 4 )
o nnanngdivuiasszduvesmsahaeuRveaviinmag nawmnzaellsiu

Walbachia Surface Protein (WSP)

» #
TAviimisdaszAuueuAuef¥iia 1gG M1 4 subclasses NawwzAs Ay wsp
A ¥4 ¥ ¥ da a4 - o . - i -
TunszumdeavesgihoTsamaaniinsangeilagiu (active infections) Manguitonaiae
wu'lulasWaniolunszumaea (Agrmr+)  uazasaelumululasilaniolunszumion
H E B . X " i ,y
(Ag+/mf-)  naulanTsanhdna RN BenmmiEoTa (chronic pathology) AnsAvUNguAULNG
ooy lunmasgnyuuoa Isaiiing (endemic nommals)  WuuEuAUSA ¥iin 1gG1 uas
1eG3 NS umizae T1lsAu wsp ﬁi:i’uﬁqd"n‘nti'n4ﬁ'ﬁnﬁwﬁ’nﬂunejum’sﬁm%ﬂﬂwﬁu (P < 0.05)
d’ i PO - Y - " - - . .." i -

wonviniinvuh lunguithunimisanmiissAuuouRueasia 1gG1 fisumizds TilsAu wsp

i " q.n: " i i\ ¥ L o o - [
gani lunquauindiioduel uuiaynguveslaaniheedaiiiod Wy (2 < 0.05) 8d1ls

" =, . T i . . - . 5 -y ¥ i ]
PaumuhinnuetifueAyin G2 oz 1g64 Hiumizaslsau wsp hiuana1ogid

=t

iy lundasnquaania (P2 0.05)
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1.2
1.0 5
2 03 *
-
=]
C 06 .
0.4 -
L3
' | L.
0.2 | +; y ’ :
0.0 I —+-
Ag#/miF Ag+/mf- Ag-/mf- CP
Lﬁmiv&e iﬂfectiorr—[f{ | EN

<7
> A4

150 nm (0D450) TumsInszAvIBUAVDA

3&5 A1 optical dansity fiﬂ::'muﬁﬁaﬁﬁ'miﬁi.
¥1A 1gG1 fistizAeT\sAu Wolbachia Surface Proteii (WSP) lunszumdonveq
éﬂ‘mT‘.r‘ﬂl'ﬁ'lgﬁﬁﬁﬁﬁﬁﬁlﬁﬁﬁﬁﬁ'{iﬂﬁﬁé'M}iﬁ#ﬁﬂ'Hﬂu'luiﬂ:ﬁmﬁﬂ'iu
nstmana (Agtme+) uazasae iwuluTasWHasolunszumdon (Ag+/me-) auilnd
fiorfuogTuumasynguyesTsami91a (endemic normals; EN) uazditlo Tsnuidaiis
Hﬂﬁﬂn'wilgh;«‘l (chronic pathology; CP) 1A073% indirect enzyme-linked immunosorbent
assay (ELISA) 9AUARZYALAAITZAVIDUAIINYDIUARSAN wouiduuaaInundovos
gautotAlin hutiazadn, Miurasautidniiaes1 il 10 (2 <0.05) auAay
YAUAAITLAVUDUAIIUYDIUADZAY uouidunaannaoveszauty alamiluug

azngu  AuEAIAMIAnAetiiod iy (P < 0.05) TumsnfSouiouiuay

Unifierfoeg luundeynyuveslsaond1ad1038maada unpaired test
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0.120

L]
0.100 ),
0.080 /7 .
. ” S,
2 0.060 . |
3 Ll J : : [ '
8 0.040 — | i . !
0.020 s+ I ! * |
0.000 / x . |
0020 L R o o o i - e
Ag+/mf: Ag-/mf- CP
ti emfbcti% ‘-‘] EN
3 4
724' S
=
v dia
2l
- i . . -:i V’—j_ — —__~‘ - - - =
JUN 6 A1 optical density inWEIIYIIND mfﬂ\#ﬁﬂ nm (0D450) lumsinszAvuouAuef
i A & -

WA 1gG2 NI WwEAn 1UsAY Wolbachia Surface Protein (WSP) Tunszumdonvol
, N - ‘- . - —— ::[“‘ 'r -
AthoTsnohwhsiinsAndieilagiiu active infections) Wit finz 9w T TnsTaGuly
nssumion (Agome+) uazaiae hive TuTasWanSulupszumden (Ag+/me) aunlnd

fiorduogluimdsynyuyealanniid1s (endemic nomals; EN) iazgilnTsaikhdhaiiil
WO A Y (Qforié pattiologys CP) 1A% indircet enidyme-linked immunosorbent
assay (ELISA) 9AUARE JALAAITLALLDUAIIUYDIADEAY unuduaanndves
sgipuAu IRz MR TanA e s ETTui AR B £005) Yunnz
U zAvIuAIYIAaza  uouduuaaindsyeszan Ta Tn lmiluud
azngu  ANIEAIRNUIANARdNINedAY (P < 0.05) TumsnlSouieuiuau

Unanerfuog luumadsgnyuves T 1$13A2035ma00R unpaired t-test
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0.400

0.200

0.000

+*
»
-i—'l_
= LS I
hgﬁ-‘iﬂ"‘ﬁ Agﬁ'mf— Ag-/mf- CP
L.«-ﬂ’ctjﬁ:j‘nfétliﬁ —-J EN
i\ é
')

F
11 optical density. ﬁﬂﬂuuﬂﬂaﬂmuﬂq 450 nm (0OD450) TumsinszAvLBUALDA

¥iA 1gG3 ﬂmmhiﬂﬂiﬂﬁ Wafb&&ﬁ Surface Protein (WSP) lunszumaenves
H'JJ'JuTsﬂtﬁﬁnﬂumfmmﬂiw@w infections) Menas29myTuTnsHane
lunszumdon (Ags/mfs) tm"ﬂﬂi'l’a/ﬂ‘iﬂﬁ'lﬁiﬁmn,uiuns Lumon (AgH/mf-) AU
ﬂnﬁﬂmﬁwﬁmmwmmimdmb formals; EN) uazithlsn
WdaREneIE anmiFesa (chronic pathology:; CP) 10638 indircct cnzyme-linked
immunusurhent assay (ELISA) 1ﬁumi.'l:q'ﬂlmﬁﬁ:’ﬂUllﬂuﬂlﬁuﬂﬂdliﬂﬂﬁﬂu oy
wansnunAgusszAuumAn L i azo g AnuraInaBuand et iy
(P < 0.05) QAUAAZIANTAISZAVIONAINYDIURDEAN nouduuaAIf IR toTes
szanla Talmiluudosagy, | A1URAINIADAIIBE1ITUA AR (P < 0.05) Tu
ﬂ'I"Ilﬂ?fJ‘LIlﬁﬁuﬁﬂ_fﬂ]%ﬁﬁﬂ“lﬁﬂﬂﬂmm‘L"i#'{f‘lqu‘!ﬂdhﬂlﬁ"‘l"ﬁﬂ#’lﬂ?iﬂuﬁﬁﬁ

unpaired t-test
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0.5

0.4

0.3

| i ;* :
_i_ L - i :
. |
| e =
Aghimft < Agrimf Ag-/mf- Cp
L 2]
ctive mftaction 4 EN
,S, ‘
-l

A1 optical density ﬁ;'h’nmuwiwﬁnu;wa 450 nm (0D450) TumsiaszAuLBUALIDA
¥ 1gG4 nmm'm;gn'hlmu Hfofbagqm Surface Protein (WSP) lunsszumianaves
ﬁﬂwhmm%muﬁwaﬁmﬂuquu (active infections) MannsaemyuTasHarde
Tunszumdon [AgHmft}-{mwﬂ51Q1Mﬂiﬂﬁlliﬂ1uﬂ‘i"ilﬂlﬁﬂﬁ (Ag+/mf-) AU

1Jnnma1rmng'lu:mm-gﬂ-(wml:ﬂmﬁ'ﬂ {endmwl normals; EN) unzdilaulsn

mwwﬂuwmﬁmmmﬂ (chronic pathology; CP) U3% indirect enzyme-linked
immunosorbent assay (ELISA) 1AUAAZIANAAITEAUIBUARUBIIAAZAM HOUITY
waparmaveassimtieuian uuAazngy ~anuannuuanAeenihivd iy
(P < 0.03) yAudnzIAlTAIIEATIBRAITL YD UARZAU houduurasninduves
seanlaTnlmiluudosngy  canuaammemnAIetihiviy (P < 0.05) Tu
mﬁn‘ﬁuunﬁwﬁ’nﬂuﬂﬂﬁﬂ:ﬂﬁﬂaﬁluuﬂ'ﬁq-gn-q;mﬁ_a"hmﬁ'ﬁ‘f'mﬁqu’ﬁmmﬁﬁ

unpaired t-test
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¢  milnautu hspt0 (heat shock protein 60) YBAUANIIY Wolbachia TunmnElsn

MY Brugia malayi

TRoonuuy IwsmeddmSuiud gy kspéo ¥o ARG Y Wolbachia W Dirofilaria

z 2 2 W T
immitis TH 1ANMUIMMITUIINYAITUAY (start codon) HAZTATUTA (stop codon) UBIDY 3l

Ao 1,653 bp Taold wsweduozannzlumninliiimgnlswdmesue (as1hi n

A M3 forward primer 181w cace T nand wiovss Tomidmiuns Tnau PCR product

Whg  pETI00/D-TOPO  vector MA991AI1PCR™ product  TU3skmunszua i (gel

electrophoresis) wui11A PCR Pmdlml ANMALIATRAINTT AD 1,657 bp {Eﬂ‘ﬁ o)

[l
&l

13191 1 dtrun s Wandiezant: lumsinl§idogn Ta Indwedisa
I#E}}é”ﬁ“ﬁuﬁu fzx,!%:iﬂ;:
Insos jflﬁmuﬁm'l@y;i' anazlumainlfiiognla
= 4 Indmoiisa
Forward | 5- CACCATGACTAATGTAGIAGTGTC -3 04°C 5 WM
94°C 30 UM
Reverse | 5- TTAGAATCCATTCATTCCACCCATG -3' 50°C 30 UM 35 30U
72°C 3 W% 20 7w
72°C 7UW

3l




M 1

L M <«— 1,657 bp

s 9 msiui Ny hspso vouATTY Wolbachia Tumes 15mMiena
Brugia malay Taslnlhisuianla Twabiosiia
107 M: 100 bp DNA marker

1R PCR product tu hisp60 yRauniise Wolbachia WA, malayi (1,657 bp)



o mslnauiiu pal (peptidoglycan associated lipoprotien) 'tlﬂdm.lﬂﬁl?tl Wolbachia 11-1

NNFISANINA Brugia malayi

"aonuuy nsedmTumus 1m0y pal ¥03LANTY Wolbachia 14 B. malayi W

& o a - a 4o
13n 1M a0uINYAGUAY (start codon) 11AXYATUTA (stop codon) YDIAVU F1AINUYII 480
bp TaolF Insweiiazaniizlumsinlfisuignldndwedisa (13139 2) d M3y forward
i 1 A -u Y "
primer 181w cacce T3y ifioszlomigmiunisTnau PCR - product 1919

' 4 LT A "~ = ' E &

pET100/D-TOPO vector 011 dsnnmsivuinioni@upar Awlffsoignls Induesisaud
¥ PCR product A srhunszuerloith (gl electrophoresisy w114 PCR product amuuineid

N5 71D 484 bp (317 10)

319 2 Matuduelwsmeiiazania: lum s §sogn e Indwesisa
(ot 119181 pal
Twsimoi auuaveslnied aazlumainljisn
= gnlaTndmesisa
Forward 5'- Mmmﬁamﬁmmcm -3 | 95°C 3w
| 9s°C 1wl
Reverse | 5- CGGAGCCTATTTTTTICATTICCAG-3' |39°C 30w#i 530U
72°C 1w
95°C 1uW |
50°C 303 30501
72°G, b
[72°C, )7
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3141 10 n Vs BY pal Yo sunRGY Wolbachia Tunnglsamiana
" e ¥ = o
Brugi®ldhyyiaulsfiioagn lo Twdwasisg
107 M: 100 bp DNA mdrker

unaN 1: PCR product o pal YDIUANIGY Wolbachia U B. malayi (484 bp)
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Insamstonn 3

- b i L) Lr)
119 1.'{] AsuvaImIIne”

“MSVRNAIAAAINBNLINIAINISINANIZINIT 1Az M S

®  MINAUUNATATHATIANYIANUMAINHAIIMINUEN T3 (Single Nucleotide

Polymorphisms; SNPs) YBILH toll-like receptor-2 (tlr2)

Tavauumatinluniinsa9mnnuma1aMa1en1aWugNIs (Single  Nucleotide

Polymorphisms; SNPs) 4830U toll-like receptor-2 (#lr2) Tudminia+597 (T>C) (refSNP ID:

rs3804099) t'r'mg"lu exon 3 lauldinatin Polymerase chain reaction-linked restriction fragment
length polymorphism Tau 14 IWsiuestiazan oz lumminl§isoran Td Indwedise (M3 3)

. - = o ) s &4
uazshHananiFe13 TUARA w1 Taalin iz Mae 1159 1A0uuvvesnuAiBuie

wiannmi IS siins zud il (gl deetrophoresis) Faglii 11

319 3 dnuwauns Inswoiuazanaz lunsinljisogn ls Induedisa
TumMsnIR MO IR THY0I0U(r2 Tudmiars97)
Tnsmed | dduwaveslvsnies anslumainjiingnidTndmesisa
+597-F 5'- CCTGAGAGTGGGAAATATGGAC-3" | 95°C - 5/min,
95°C. 30 sec
+507-R | 5- CTCCATTAAGGGTACAGTCATC-3 | 52°C 30sec » 35 cycles

72°C 30 sec
72°C 7min

TARRAMNA L ™
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-'-Hﬁbp-—* e — — S

278 bp —»

138 bp —»

311'7%_1 I NIIATIVHINIIMMAINNA TN IINUGNS TUVDIVDITU tlr2 fdumida +597
Taul#inniin PCR-RELP Angaoiou lanidad s Mae 11
102¥1-3, 5, 7 homozygous of +597T (416 bp)
10T 4: heterozygous of +S9TTIC (416 +278 + 138)

O IN 6; homozygous of +597C (278 + 138)
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TAMInsduingyuuuanuMaInaIuNIaRUENITUYBIVBITU dr2 ARMUI +597
¥ e i - [ - 4
TavnsgunamIvg1amimImSduinea (DNA sequencing) (319 12) #a 13 0uuvveanim

MAINMAWNINIUATIUAOANADINY PCR-RFLP

. ;w “a

- Nl i il

s 12 Chromatogram JUILUAMUHAINAININUENTTUYOI0U tr2

AR 1+597-91nM15311 DNA.sequencing
A: homozygous of +597T
B: heterozygous +597T/C

C: homozygous of +597C
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®  ANUNUDINUAIWMINUFNTIH (Single Nucleotide Polymorphisms; SNPs) veaiu

‘;\-F o wr = oW
Toll-like receptor-2 NmniusiuaNh FuaemsiBalinmiia

T IM3ANYIAMUYAINHINIIRUENITNYBINDITY TLR2 ARumia +597 Tay
mniin PCk-RFLP Tudilofandouuiigns @ ulnsfanselunszumdon w3oliuavan
fumsnsrmmmendAnu Iavis lodi immunochromatographic test (ICT) w30 W. bancrofii-
specific Og4C3 antigen) §1u21 112 Au nasTuprmminsmulnAfiorinog huumasynyuus
Tsmi 1979 (endemic normals) fins LivauovanuitinsAonos Tsanhde tazaiae i
wu'lyTnsWarGolunssuemfon ;ﬁatﬂuﬂﬁllﬂ1Uﬁui1uw 151 AN (13197 4) I
A1NEY8 genotype 1m==vﬁll<;;n~'ﬁ1:m'luri‘{h'binﬁumﬁuuﬁ’u endemic normals 1A61¥ Chi-square

(%) test lumanfFoudigunasiuand 19

Hﬂmiﬁﬂumui“tmmmﬂd gcnotmc B3 endemic normals EIQ‘!HH:LIﬁﬁ'HB:I Hardy-

Weinberg (P>0.05) ﬂ'uﬂ'rml.mmhmu‘lauﬂ'ﬁﬁ1ﬂtumaﬁnnmmﬂ"uumuumwmm allele

narﬂﬂ'mlm., endemic normals {,ndds ratio [Ol;} E,TS. 95% confidence interval (CI): 1.34-3.56,

P=0.002) uammﬁ’ﬁ’aw-umwuﬁﬁ'ﬁﬁmiuﬁﬁﬁnﬁ'mmaﬁﬁﬁu‘jmﬂ?uulﬁﬁumwﬁﬂaq

genotype UL TC 'umﬁﬂ“au:mu endermr: nﬂmaﬁ;f}k— 2.17,95% ClI= 1.24-3.81, P=0.01) uama
f

Tntuizduuuves genotype 11 TC 49904 TLR2 AAMHA +59? danuduiusnunal

1Uﬁﬂﬁ1'ﬂ‘lﬂﬁ17ﬂlﬂ1ﬂ_~!,
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M

M13197 4 ATUHAINHAWNINUEATIVYDIVDIOU TLR2 A umia +597 Tu
Alhouazormminsaulng
4 61]1!1 Endemic normal
AU OR (95% CI) | Pvalue
(n=112) (n = 151)
Alleles
ENG

178

T s ||
2NN 2.18

C Y 0.002*

(0 (0.1 .34-3.56)
Genotypes ner

v 4 L

g A '“_', * \ 1

TT 6 ] (395)
P &

1 273 *
TC P 2.17 (1.24-3.81) | 0.01

039 sz

—

4 ot 686  (0.75-

cc P 0.05
| (0.036) ﬁﬂ}

D

AONUUIMNYUSNNS )
RN TOININENAY
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o, d
ﬂ‘{ﬂlmziﬂﬁmﬂﬂﬂ'ﬁﬂﬁﬂﬂd

ainAmngiuazszdvveamsadialalalminieg Aderdestumsdunssnay
(lAun 1L-10) im:'lfﬂﬁ'lﬂﬂf';tﬁm'ﬁ’ﬂqﬁumﬁﬂ'mﬂuum_nmm T lymphoeyte (18U 1L-12)
hulszananduans 9 wudiszdulaTalminineadesdumsniuguumumees T lymphoeyte
18ur 1L-12 geiuedihluirdgmaadabigilaolsavhdhatadihe Tsachshaitinisanide
ey plainsewuias hinululnsfasuliedztdon) uazdiofinnianmidess
Tzt seivlyTnlnifdedestunsdunisone 1un 1L-10 geduedraiiivdy
maadalugiolsakeninnmmies dameandossummlalalmiffdodoety
msdne (1Aun I1L-6 uﬁ"TNEAu} qwtﬂuﬂﬁnéﬁ‘}ﬂﬂﬂﬂmﬁﬂﬂ1ﬂl§ﬂﬂ uazueaa i
nm.lmEanmwam‘mnuu'lmnuﬂn wlhvethsdaiion atalsfaw fanasfnuidasiday
seninssau laTnlmida YuﬁLI'J'uumummmrrunu'lﬂn'lﬂumqq AiRvadeatunisdm
mssneru Tugilaousasseae b nnﬂmuaﬁuﬁuﬂuwaas.,ﬂu'lrﬂn‘lﬂumrmmus.,ﬂu
'unumumwnwm;wmummlmium:uminn WodinsiziunumyeslaTalmisg
1Hﬂ15ﬂﬂ1ﬁlﬂﬁllﬂ"ﬂ1i‘ﬂﬁmaﬂﬂlﬁﬂ%«!ﬂﬂ?ﬁﬁiﬁﬂﬂmT'Iﬂﬂ'l‘l'l]d mmums#nmzﬂuvu
m'jfriNuﬂunuaﬂ'ﬂinmw.,ﬁnﬂms'ismm{umﬁﬂwnnnwaﬂﬂwu (Wanguinsamy
uazas29 liwuy TnsflarGolunseiaiaon) ism anti-flarial 1gG4 antibodies G001
dpdifgmenda  Tussshhinunanuans1ssesss At ani-ilarsl 1G1 antibodies Tufto
nguA1eg ﬂE'Iﬂ‘I‘iﬁﬂ‘H‘l‘5“I:-'i.ﬁ‘I.Iﬁllgfl‘lfuj1H#fhﬁﬁﬂ‘uﬂ‘lEﬁﬂﬂ'lga"iﬂliﬂﬂﬂ‘liﬂﬂﬂﬂ“ﬂﬁﬂ'ﬂ
piuiuvesTsanhidne Faenih llgnsiannnsinm uazmstiesfunodanimvealin
an 'l

uenaInil msAnvadena Wshuvempt IsnatisrauasuuniGe Taaudei
nfvaglundlaaniadng Mdmdonlfsauiihaul insAnynauduinsaemaiia
wnanmuazmaRml§iivindimsimmvet Tsanhin e laun Tdsdu Woibachia sucface
protein (WSP) Tilsau peptidoglycan-associated lipoprotein (PAL) une T1sAu heat shock
protein 60 (HSP60) 31l nsAnuinsasuausamagiifuiude Tdsau wsp Tauasa9in
SEAUVDABUAVOAYIIA 1gG subclasses 7199 Niurizae sy WSP wuanudniuives
ueuAVDAYTIIA 1gGl 1Az 1gG 3 ﬁ‘lJﬂﬁﬁﬂl‘fﬂﬂﬂqﬁll Faannanuszgndiol¥lunsnin
StedoTsnndnld wenvinfidanun@mniusvoueuRueRYR 163 TauTTunsia

- A . o - -
wonsanwees liaohd dsannimih llszged lsiumaamumaiianmianmuelsn
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mialddeld dmiuTysiv HSP6o uaz PAL sz Tnauuazadia TusAy tWednuiunum
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nuaduyuInnves Isiuludsdinsaenngte nazmioludainansade

dmiumsfinyinuraInHamaiugnssuveu dr-2  1dims 1dhnswann
iimInansamaienljidnsuazdivan sz andmivnisdnuigduuuni
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HAINHAWMINUFNTIVYBIDY Hr-2 NAMMUL +597 ( rs3804099) Tauldinaitin PCR-RFLP
uaL/Mio DNA sequencing I.m=‘i'lﬂn"l‘iﬁﬂﬂ'lﬂ'.'l1I~I'!"_I?I'Iﬂ1"rl'l"m'rl'l~1ﬁ'i.l‘liﬂﬁ UUBAVDITU dr-2 ¥
L] i i oA 4 § ] [ R T
AMNUL +597 uazwuNFUuuL genotype LU TCHBIBU dlr-2 NAMNUI +597 TANUTUNUS
w L | - (0 3 & [ - . -
funnuliudemsia lsaniigie omalifan asmimsAaifion SNPs 404 tr-2 Rady e
- o e L - oy s - 4 @ ] = e
Anynnuduiuiduay hitkazmaianeianimyosTsa Faezi ugniswannds
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AamumaneInsaimsinanIaegne 11
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fiwen 1,693 : 26 108 2(0.07)
SR GELAT) 1,984 1 0.55 0
AN WUNTS 1,621 0 0 0
qund 1,133 2 0.18 1(0.09)
- = —ﬂ '
HUFEUTA 217 0 0 0
s | davazys 250 7 2.80 1 (0.4)
574 7,898 49 0.62 4 (0.05)
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1- l iy
o vz InINAmITeNINE AT

& = ; -y -
TusnnuddaFoneiTsaiine Wuchereria bancrofii $1u7 49 570 Tiony

wio 32,6 + 17.0 T (01gsening 4-80 ) (1319t 2) Tedlumano 36 310 (73.5%) orgde

- - - -
32.22+17.477) (4-80 1) e a 13 570 (26.5%) e dy 33.54+16.28 1 (13-60 1)

M13191 2 %’aunﬁiiﬂ -lrwé'ﬂmi'iﬂﬂwunauﬁiwﬂd1m1=ﬂ'awmﬂmn'|'ﬁu

Suninmud uneiingsany
A ijlu‘,.luﬂﬁ: | - .
SR owWmdn + SD
iR 61a0 UBMFIIN 'r;_yu‘_-,{%l N (%) (¥2307g)
awy |
: ’ 7 245+ 13.89
witren 29 22(75.9)
s (24.1) {4-55)
9 4 43.0+12.53
N onresns 1 - -
e | 36 | (364 (22-60)
2 40.5+ 17.68
fur 2 0
(100) (28-53)
5 2 473+ 17.69
myais < vunEyi Y9
(71.4) (28.6) (28-80)
36 13 3264 17.0
M 49
(73.5) (26.5) (4-80)
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e msvunndszdamsiianenSamn

ynmsisrediheTsanhdiiinedanm wodinwedanminou 4 s
= - ' -
(M3 3) DIYMAY 57.50+15.55 (0193213 45-80 1) iTmAwIt 3 570 (75%) uoziwemdja
1570 (25%) TaodhudiinTn 3 510 ungdumeTn 1 510

M 3 madanetaawesdibelsanie Sumnamsmiainsomy

. i wé‘ﬂmﬁﬁ I a‘iq.lﬂgu +8D nesanm
i - - \ .
WBAM (I8) | g5 (00) | e (%) (¥2301) finsaany
AN 3 2(66.7) | 1(333) 50.0 + 5.0 (45-55) ¥iln
ngeuYys y 1i00Y | 0. 80 dunslIa
R 4 305 | 105 | 57.5+1555(45-80)
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= - -
e misnsdolulnsiaGulunszumdeauaznmsnslaueufiou

vinniasaniuiluInsfiadolunssumdenvesd inavaneinnis
ATIIMIEUAUAILTT ICT W 49 310 wuluTnsHaSolunszumaenludilie (Ag+Mer)
147 16 30 BIgRAY 26.75+15.96 T (01g52M1 10-55 1) (13137 4) Taodumesno 12 570
(75.0%) DIgnAY 244213197 (01g3Ena 10-53 1) wemds 4 110 (25.0%) Bt
33.75+23.40 1 (01g52M 14 13-55 T) (3197 9 _AaoBinou Ty Tasimdeluden 172,133
mmidon 1 Hodans  uaniae iyl InseiGulunssumoavasdasramuueudio
(Ag+/Mf-) 114U 33 510 NIATITIBNAMTTIZAD NS Sunnen Tsnhdns
Fw3t 1cT Whanow landinsnsien Ty lasWaiGede 23 i edrelsfinmm asahinuis

4 o o L )
woumuuaz Ty TnsimEo luduiinesonm

uony mﬁ'lﬁ“ﬁmﬁ'ﬁ1unum‘mﬂﬁﬂsﬂuﬂniﬁmﬁ‘unﬂh:mriqqn'quwﬂm
ahiafieivegluituiiuiund 101 udasanhimuuoudnui dunzaoned Tsadhdhe
asavliny Ty TasFendelunszaidon samte hidmmsuanaveaTsnnfidha meidungu
AIUAN $1M2M 16 10 DIIRPLILIS = 1226Th(ogsEnin 14-50T) Humesie 9 s
(56.3%) M3 7910 (43.7%) uageghurlsznsuansngy hivandafuedsitud fgma

anm (M13190 4)

69



Mg msdaniangulszying

. MM . WA 4
mifa  MIRIIe AEATIem M pIndY + SD
. . - lules¥ande . X
wengenm  weudow  TulasWendn (W) ¥w(%) M (%) (¥23870))
(Mden 1 1a.)
26,75+ 15.96
Mitve 17-2,133 16 12(75.0)  4(25.0) .
(10-551))
s Ap +ve
Tuidi 32.35 + 16.02
= Mi-we 0 A 24(72.7) 9(27.3)
WM (4-607))
I3+ 1226
Ag-ve Mi-ve 0 16 8(56.3) 7(43.7) "
(14-501])
L. 57.50 + 15.55
fnorfonm  Ag-ve Mf-ve 0 4 H75.0)  1(25.0) .
(45-801)
33.00 + 1598
37 69  48(69.6) 21(30.4)

(4-80%))
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o szauueuAouiidnzAenmsAua Il uhulsanha

Tsnmmivia

vinnIInsIvIRsEALLB AN uYe N BANAL S Tunszuaidea Tan3 Ogdcs
ELISA (TropBio Pty Ltd, Townsville, Australia) wuhAueAsYeIsEAUIBLRIIUR§ UMD
wsiuduTulundudilo savhdhsiiasamulnsAardolunszumden (AgtMf+) (mean
+5D =0.59+0.14) hiunnsapdaiiivdiamiaGananguiioniaseliny lulasiade
Tunszumdon (Ag+/Mf-) (mean £ SD = 0.47%0.22) (P = 0,095) UANTEAUUBUAIBUYDINGITA?
duTuganiinguanlnafierfuogluedgnyuunalsnii91 (endemic normals) (mean + SD
- 0.058+0.01) pgaihivdIRoIada (P < 001) (317 1)

0D405

0.900
0.800 *
0.700 : .
0.600 . $
0.500 3 s
*
0.400
*
0.300
0.200
0.100
0.000

Ag+imf Agt+/mf- Ag-'mf-

1 |
T

Active infections Endemic normals

it sefunpudiouiismmzaenmisuinTiludihelsanhidralsanhinadiing
Anideiagiiu (active infections) aiasranululasindulunszuaidon (Agr/mr+) uaz
asaehivulunsdladelunszuafon (Ag+me) uazmulndfiewoegluumasynyivealsn
1M%14 (endemic normals) QAUAAZYALTAIIZTAVIBURIDUYBINADEAU NOUITUIAA

AundpveaszAvueuinludasngy  * uananuuAnA 190t hiud AT (P < 0.01)
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o ms¥nugthulsanhauaziamumsfalfisomaamssom

AthoTsanidhaynsioe 143ue, diethylcarbamazine (DEC) w11 300 fiadniy

: J - ] d' ‘: " i
nalugnasianululasarGouazasae binuluTnsWaSe uenvniidiiedueg luunaagn

e lsanhdanianuynveslingees145ve1 DEC nnsosumuluns Snuamy (Mass

Drug Administration; MDA) Taunsuniuaulsn nsensnmsisugy nansaanuaziuin

mafalfiTomamisine lasnisaaunm dagas19inguvgil anuduTain Fwes uaz

aswimelaounmd  wuilldinad §Rsomatmnastnutsmon 17 510 Aadludooas 26.2%

] " L
(m151991 5) Taodludiinsrenaiaoudionuas W Tnsfa15u (AgeMie) 11 50 Amiludovay

68.8 Ty NANATINNLIANIEUOUAIN (Ag+/ME) Asaamy 4 10 Aardfuievaz 121 unzd

Aidunguaugy (Ag- M Tt 2 510 Aadhudeuny 125

- - PP} il ana w w
MINA S mIaamulez dmamanaliiiomamainn

- o MMM dnnmainn AUNADAINTHITIVG
HAMS UL W — o
(37) dfjisomainmaine (%) Ugisomaamsinm
Ag+/ml+ 16 11 (68.8) 1.20
Ag+fmf- 33 4121 0.29
Ag-/ mf- 16 2(12.5) 0.13
ket 65 17 (26.2) 0.60
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Tnsamsgeniil  “gmumsnevausimagifuiuvesisaniiie: umm
vodla1n1naIn T helper cells nazueuAven IgG viin
139"
o gﬂuuu:m:n:ﬁ’waan11a¥u'l=s'in'1ﬂ1ii';|ﬁu11’i'aqi‘fun11ﬁ'ﬂmu
nriasaylaTalmififoadeadunisdniey 18un interleukin-6 (IL-6) 1AL tumor
necrosis factor-alpha (TNF-0) lutlszwinsnguatag wutiszaulaTalmimerdesdums
Sniauieaosviialudiavlsndadiannduiiasaemlulasianie (agsMe)  (L-6:
4.89+3.18: TNF-OL: 13.01£5:07) liaenid linu lulnsWadulunszueon (Ag+Mf:) (IL-6:
4774159, TNF-Oi: 1381+4.64) Mnansrsadieiifudifgmandasinmulnaiioidveglu
umaaynyuYe 13AMEN (endemic normals) (IL-6: 4.23:1.08; TNF-CL: 12.12+2.66) (P> 0.01)
'lu'I.lﬂl=ﬁrgﬂ’H‘JIiﬂlﬁ1§1i‘ﬁﬂﬂﬂﬁﬂﬂ1ﬂl€ﬂ'ﬁﬂ::ﬁﬂ'-11'[‘)11ﬂ‘lﬁlﬁU1iﬂaﬁﬂﬁ1‘sﬁmﬁﬂ1’iﬁﬂa
-uﬁnqq-ifumhqﬂﬁuﬁuﬁtymmﬁﬁ (P < 0.0DMIL-6: 13.12+137; TNF-OL: 42.42+14.19) (31 2

wazgii 3)
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£AU TNF-OL (pg/ml)
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Ag+/mf+ Aﬁ-l-hn!‘- Ag-/mf- chronic pathology
L T
Active infections Endemic normals

ji‘ljj 1:51!11%11'[&11“{ tumor necrosis factor-0L 11-tﬂ'.lmlmanﬁ'l.lu~1§1']'mhn
|ﬁ1i’1ﬁﬁﬂﬂ1iﬁﬁl§nﬂaqﬁn (active infections) | wannsaonylilasiaiGelunszumdon
(Ag+/mf+) nazai9 iy lulasianSelunszumnen(Ag+/mr) ﬁudﬂﬁﬁmﬁuuq”lmmiq
YAYuVaal MY (endemic pormals) unxﬁ'ﬁmimuﬁi’wﬂﬁﬂmiumméﬁq (chronic
pathology) qﬂuﬁazqﬂmrﬂ~11:F'|'Huauﬁlﬂu‘uuquﬂ'ﬂ:1mﬂaﬁ:ﬁuuuﬂaﬁnngawn=ﬁu

uenAUluIAazNgN  *IARIAINIANA 1B IBEATY (P < 0.01)
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Tnsamsnz  “msanniuagaiiinnudgnensinanmsanmiazyfnim
naamsinmvealsaning Memsiisnngmiinyuazindv

veanulsn”

e giuveyallsAuva Bl snMamazIVANISY Wolbachia N1

aglumenlsaming

(DRI TR TaR U I UAUBINETE 13 AU U0z HUATIS G Holbackia T
priuTuners Tsnuii91 1aus 2-dimentional electrophoresis (317 4) 11D Matrix-Assisted Laser
Desorption lonization-Time Of /Flight-Mass Spectrometry (MALDI-TOF-MS) Wil¥iniiu
Mdverii luedaves hlsAuusazyn Tauwy Tulsfuntsiinsumiiiuay Tsaungulminds
Tainsrumdad (13197 6:40 a5)/ 181 surface proteins, ribosomal protein L6P/LIE, L14, 122,
L23, L31, 816, NADH dehydrogenase | chain D, Transposase 1S5 family OrfB, Adenylosuccinate
lyase transcriptional regulator, 02 hypothetical protein N2 A2 ﬂ"lﬁ'iﬂﬂ:ﬁunrjuﬁ“ﬂ"lizlﬂu

Tusmathuneidhagronmiianaidaninvelsangene T
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kDa

150 —
100 —

Uit 4 TusfuueauuniiSy Wolbackia Naino 1Ny s1sni 1919 Brugia malayi %4

usn 1A lny 2-dimensional gel electrophoresis
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@3ai 6 TWsAuvesuaiie Wolbachia NIAT1EAW 19N Matrix Assisted Laser

Desorption Ionization-Time of Flight-Mass Spectrometry (MALDI-TOF-

MS)
Observed MW Calculated MW
Spots Identified proteins Scores
(kDa)/pl (kDa) / pl
1 24.5/4.8 Ribosomal protein LGR/ALYE 20,145/ 9.38 25
2 24.5/5.0 Surl'a;u:c protein 26.070/ 4.89 40
3 24.5/5.1 Surface protein 26,070/ 4.89 48
4 24.5/5.3 Surface protein 26.070/ 4.89 32
5 24.5/5.6 Surface protein 26.070/ 4.89 3]
6 24.5/59 NADH dehydrogenase | chain D 44.628/ 5.45 29
a 58.3/5.9 Tansposase, IS5, family OrfB 7.357/ 9.61 18
b 58.3/5.9 Ribowmatfgroiein 816 12.360/ 10.17 10
¢ 58.3/6.0 Adenylosuccinate lyase 48.932/ 7.14 26
d 58.3/5.8 Ribosomal pgn_fm L22 12.665/ 10.42 15
e 58.3/6.1 Ribosomal protein 114 12.753/ 1021 14
r 58.3/6.2 Ribosomal protein 1.23 11225/ 10.15 19
g 58.3/6.3 Ribosomal protein L31 7.926/ 8.01 26
h 45.2/6.6 Transcriptional regulator, putative 10.752/ 10.17 23
i 45.2/6.8 Hypothetical protein 15.902/9.39 16
i 18.5/4.9 Hypothetical protein 13.106/ 4.82 17
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- W W 4 d =
Tnsamstesi 3 “msNmfmfanNeneInIaiMsIRaN Iz aaEMS

inalnsemaimsing”

o Huluszvugiguiuiduiusiumsianensaninveslsauazms

malfAsemaimsiaveslsanmnag

msmunguluszuugiquididsiuiiumsfanodan o lsaunznis
nadjisomdinisinitestennhisne il iu18nguTuonaves candidate
cytokines/receptors :ﬁ‘nﬁnuﬂmhﬁﬂﬁm11wmnﬂmumaﬁuqﬂsmﬁa'lﬂ @1319# 7) Taodl
tufidfyvesdihonauding eyl TnsfaGoud Lidannsanm 18un Buves 1L-4, 1L-5,
iz 1L-10 wnsBuidngussdihoaguiiasasliny Tu Tnsflondo usifanorfanm Tus Ty
94 [L-12, INF-Y, TNF-OLIL-2, Lg% 11418 | havmsfouiunoadossunmsinadfasemaams

Fnw1vo Tsaiga 1400 Tuuod TLR-2, TLR-4, IL-6, TNF-OL, IL-1[3, IL-8, uag IL-12
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AT 7

] = ("] -I.u T T £ e
ouluszvugiiguinmsmiusiumamans sanmisauozms

inndfATomaimsinnveslanminag

wensanm

fuvesdivuviiod uas
tuvedlaTalmithwue
(Candidate cytokines/receptors)

IL-4

fiholanoid it luinsiande
ug hifawnSanm 110
(Immunotolerance) IL-5
Fhotsnhidraiinnaohiny IL-12
TulasHanSo unifawenTanm INFY
(Immunopathology) TNF-OL
IL-2
IL-18
fiholsanhireiinal jiomims | TLR2
Fnwvealsanhing TLR4
(Adverse reaction) IL-6
TNF-OL
11
IL-8
IL-12
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® ANUNAINHAWNIINIUENTTH (Single Nucleotide Polymorphisms;
=1 - w oA o A o= -
SNPs) vestuluszuugiiguiuidniusiumsifanensamnlsn

nazmsinmlisumaamsinyvealiammng

NIINUNIUATIUHATINNAIWNIANUGATIY (Single Nucleotide Polymorphisms;

- -t - - s - s - o - oy e

snps)  wesouluszuugifuiuiidiudfumaianesaniw lsauazmsinl fisomd.
msinuveslsaniidhaningiudoun intemational HapMap (www.hapmap.org) Yinliannin
sausndeya SNP dmiunguilszinns 4maiug 1un. uewsiu-snsiu neindou ¥173u
wozynadifu  TaolddAniSon sxps Aillinamiisada (allele frequency) 310091 2 uay oylu

a : i - My &8 A a

V3178 promoter 1182 exon AINNAUUTEVINTHIIU ALK IG|Y Fanpavug IndinvanuIny

uazWLINAYA (M99 8)

o . y s | L] (]
vt Tunsra udipadiezinisfinya SNP Tu TLR-2 Tuwiim 2 dwmia
18un rs3804099 LA 3804100 1183910 SNPs AINA128G1MUTIIU exon uATiAIANNGDAT
1 1 - i - . | da -
agalunguynSuuaz i @3139.9) 9MATTIBNUNUII SNP 132 AUNHIELAIID
w m s o1 — | e ) [ rraaa ¥ -
'd'aaannnm;famﬂ'lu'nﬂnunmmtaxnﬁ‘imﬁﬂﬂmnuﬂﬂ‘.u'l'nu (susceptibility) ABNITINA

w - »
Tsnauasanimueindsialsn Suilumhrulalunsfnuuiudwousn

* - - " '
Single Nucleotide Polymorphisms (SNPs) BRI mimaIny aumaRugnITuYBsAIBesEN 1Nl TuuA

o - - & v o e w
arAuAATINA I UANA 1Y BTaRA 1o InAfssd uoni uAe udeasiin AU INUANNNEN T

MoATNILTAIBBANT
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MmN S 91 SNP vesdwluszvugiiguividntusiumsitanensanmlsa

warmaljisemdamsinveslsanniisildiunmnaassaindeya

International HapMap
B fuveafuuuiaed uaz
wenganm tuvedlslnlmidhming $147U SNPs
{Candidate cytokines/receptors)

ri’ﬁwhmﬁﬁufﬁnﬂﬂu‘!ﬂ'imﬁmﬁu IL-4 4
un WifavenBanm IL-10 4
{immunotoierance) | IL=5 2
QﬂjuT:ﬂlﬁﬁu?.lmw'hl'ﬂu'luiﬂiﬁn‘rﬁ'n IL-)2 8
uAiianeBanM(Immunopathology) INF4Y 3
TNF-(L 0

7 -2 a

FAL-18 0

dihelsnuhirafina§asemas | TLR:2 4
msimnvealsanigia TLR-4 3
(Adverse reaction) IL-6 2
THNF-OL ‘ 0

i-1f3 0

IL-8 2

IL12 0
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MR 0 ANUBEDRD (allele) vos SNPs bl TLR-2 Fidemnsimsfinm

SNP
gene SNP Allele Allele frequency Reference
location
China Japan Vietnam

TLR-2 | rs3804099 | Exon TS97C . 0.633 0711 0.64 www hapmap.org
(N199N) Thuong et al., 2007

7 0.289 0.36 o

(S4508) '

L., 7
o i 0233 035 Thuong et al., 200
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