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Triteeraprapab S. Update in lymphatic filariasis: A re-emerging disease of Thailand.
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Despite recent advances in vector control and chemotherapy, lymphatic filariasis,

caused by nematode parasites, mainly Wuchereria bancrofti and Brugia malayi, is still a

major public health problem and seriously affects the sodo-economic situation in many

areas of the world. Although the disease is limited to 5 provinces of Thailand with low

microfilarial rates, the high infection rate ofbancroftian filariasis among Myanmar migrants

and the prevalence of the mosquito vector (Culex quinquefasciatus) throughout Thailand

should cause public concern. The standard technique for diagnosis of lymphatic filariasis

is detection of microfl!ariae from night blood, which is not praccjcal and has low sensitivity.

Detection offilarial specific antigens, antibodies and DIVA. have been developed for early

detection of infections caused by filarial parasites. However, the cost and ease of use in

the endemic areas needs to be considered. Together with strategies for treatment and control

of the filarial parasites and mosquito vectors, health education is one of the most important

elements to control the disease.
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lJ'YI,"1

1 .:'1 1 A.¥ ... ..I A
1f1L'Yll"lfl\1Lu'\.l. 1f1Ci1Ci1L"lfeJ'Y11\1L"lICil1t1WmnCil

,11 n 'ViUl i<ii'l mUJ Wuchereria bancrofti

Brugia malayi LL~:: B. timori oB\I::!m'H~\I"lfn"lf:IJ"lItI\I, ,
hfl huL!1uftl'\.l.LL~::L"lICiI~Cilftl'\.l."lItI\I'Yl11.1t1L:lJ1mamm

LL~::LtIL:nU 1.I1:::IJ1rn':h1.l1::"lflm~lhnnil 751 Gtl'\.1.

..I"'1 d. A 1 1 . .¥'"
fI'\.I.'Yl:IJ tlmaLaU\lCiltlm1Ci1<i1 1f1L'Y11"lfl\1 '\.1."\11'\.1.1'\.I.'\.I.:IJ

.1 ... d."'A.¥ A1 ......
u1:::lJlrn 120 ~l'\.1.fI'\.I.'Ylm~\lCilCilL"lftl'Vi£J11i1f1L'Y11"lfl\1

'ViUila1L'V\CiI"lItI\lhflL'Yh-nl\1LnCil';11m.:atlw. bancrofti,

~Hl\1 90%(1) ~l'v\'fu1.I1::L'Y1f11'Ylmf'\.l.';11n~~m1~111';1

"lItI\lntl\lhflL~l-nl\1 m::'Yl11\1al1i11rna"ll1'\.1.52 i\l'Vrr~,

iiutlCiI~tl1u~\I'Yl::LuU'\.I.1'\.1.iJ 2539 f;CilLU'\.I.prevalence'U

'.1 1 ... 1... ;'1rate 3.27 CiltlLLa'\.l.u1::"lfln1CilU';1\1'V\lCi1'YlU\lfI\lLu'\.l.

LL'V\~\lLL'Vi1~.:fitl1'\.1.ih';1U'\.l.l~LLrl LLtirltl\latl'\.l. Cilln,
.. ..'" A "'A.¥'

mty';1'\.1.'lp ~11'1f!J11i1'\.1. LL~::'\.I.111i11a ~CilCilL"lfDa1U

:IJ1mu'\.I.ir~tI£jmi:IJtllu 25-44 iJ LL~::iiaCil11'Viu1'\.1.'11 '11' ,
, A" . . ...

L'Vif1"lflUmnmlL'Vif1'V\ty\lfit! 2.74:1 al'V\1U W.

fi
. . ... B Ml . 1;'1

Banero t1 LL~::2.02:1 al'V\1U . a ay] 'ViU~'Y1Lu'\.l.'11

'Vi£J1ihflLTI1-nl\1~LnCil';11m.:atl W. Bancrofti "lfUCiI

nocturnally subperiodic type oB\lCil11';1'ViU'Vi£J1ihfl

L'Yh-nl\11::U::<ii'1 ~tI'\.I. microfilaria 1'\.I.L1~ln~l\1~m.nn

niln~l\11'\.1. ~LU'\.I.long strain* 1'\.1.L"lICili\l'V\1Ci1LLtirltl.,'!

atl'\.l.~l'V\-rU W. banerotti"lfu~ nocturnally subperiodic

form ~LU'\.I. short strain** 'ViU~i.,'!'V\1~CillnLU~::

mru':j)'\.I.U1 ,h'\.l. W. bancrofti "lfu~~ii nocturnal'" ,

periodicity oB.,'!Cil11':j)'ViUmicrofilaria 't~L\t'Vil::L1~l

n ~1.,'!~'\.I.J'\.I. (wn';1'ViU 1'\.1."lfl1'Vi2h~tI'Vi U'ViL-lll:IJ1LLt1U

i.,'!'V\1~a:IJ'Yl1alm 0'\1\11 JlL11~ LLG1::~UGJ (11U\llU, '11

m1~11';1a~';;-'1"r"!~~1-~.,'!I'\.1.flU~I.,'!"lfl~ 2540).

~l'V\-rU'Vi[J1ihflL'Yh-nl\1 B. malayi J'\.I. 1'\.1.

1.I1::L'Y1f11'Ylmflu'Viuyf.,'!"lfU<iInocturnally periodic LLG~::

nocturnally subperioidic forms 1~ui.,'!'V\1~~LflU'ViU

'1.~LLrl ''If:IJ'Vi1 a11'1fnf1ilit '\.I.mf111i11:1J11"lf0"Yl~.,'!, , OJ ,
UCilCillit '\.I.11i11a(2-6) LLG1::"lfU~~LU'\.I.diurnal

subperiodicity (~11,;)'ViU microfilaria CiltI'\.I.mn\l1'\.1.
, ..

) d ..I .. "'(7) ,..,
:lJlnn11nG11.,'!flU 'J1.,'!'ViU'Yl~11'1f!J11ilU tlUl.,'!L1
<: d .11 ... ..I",n~1:IJL'\.I.tI\I:lJl';11n:IJ1<i1'n11f11UfI:lJLLG1::utl\ln'\.l.'Yl:IJ,
1.I1::~'YliJll"r'j"lltl.,'!'ntl.,'! hflL 111-nl.,'! 'Yh1iu';1';1u'\.I."r'jU~, '11

tl1u~iiL.:atl B. malayi h~ 2 i.,'!'V\1<i1mfl1~L'YhJ'\.I.~B

~11'1f!Jf1ilit oB\lLUUB. malayi "lfU~ diurnally

periodic type LLG1::u11i11a oB\lLUU"lfU~nocturnally

subperiodic type(8)

'Vi[J1ihflL~h-nTJ W. bancrofti oB.,'!'Viu1uflU

.., ..I ... ..,' ,'" d......
L'YlU'Yl tllf1 U<ill:IJ"lflULL<ilU mE! -"r'j:lJ1:IJ U\lyn'V\::'Ylalf1rufl tI, '"

u\l1uanG1u\lG11Ul~LLrlAedes niveus, Ae annandalei,, "

Ae desmotes UN::Ae imitatot-9) ~lwfuu\lilmru, '"

(Culex quinquefasciatus)L1JU'Vil'V\::'V\~n"lltl\lW,

bancrofti "lfU<iIurban type 'V\1t1W. bancrofti

nocturnally periodic form oB.,'!'Viulu'Vi1n'Vitil~L-lll

m'Yil.,'!lulu1.I1::L'Ylf11'YlU'Virni B. malayi "lfU<iI

subperiodic JUii'Vil'V\::.yhflf1ru~tI U\lL~tI '1.~LLrl'" .

Mansonia bonneae, M. dives, M. uniformis, M.

indiana, M. annulata LLG1::M. annulfera ~lWrUB.

malayi "lfU<iIdiurnal type

crassipes LUU"r'jl'V\::'V\~n

Juiiu.,'! CoqujJ]etidia,

* long strain ~:lJ1[Jii-3 microfilaria "lJtJ-3W bancrofti ii~mnn~iJ1[Jl"L"IJ'mr-3~1~LL:l.hjtJ-3"tJ~ ii "IJ'\.I.1~h)[JLi),~[J[J11ni1 300 Ilm :fi-3[J11

ni1iiYlULfI [J~1 '1.1 ~-3L1[Jnil long strain

** microfilaria "lJtJ-3Wbancrofti ii~1J1~~iJ1m"IJ~')-3~1~~1mu'l::n1ru'il~1J~ ii"IJ~1~i~ni1 300 "m L~tJLYi[J1Jn1J~Yl1Jl'UoL'IJ'i1LL:J.jtia-3"tJ~.. ~ . ....
~-3L~[Jni1short strain
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,'Ht ,.lUn"n1t' iI ~ ~ :U 1-\11 e:J \I T~ ~ t t1 1 '2i1 \11." lh ~ t 'YI~.

1'Y1t1.
'" 6' '"

"1JeI11,Hn n u 1 £.HL'Vi'11£.IGi1TJ ~ Gi1 nuu. '11Y-IY-I::: ~'U .. 'U

eJ1U1tJnTmel.j hflLril"lhJ (2540)(8) Y-I1rhBm1

fl1111"lSn"1f1l"1J eI.j hfl Lri1i1.j 1ULLV\ Gi\l"lSn"lS1I"1JeI\l1h:::L'Y1ft. . . .

1'11£.1~.j\l1m.:BeI W. bancrofti LL~:::B. malayi ii
y", , d Y d

LL'l.t1LU1I11\1:::~<iI~\I L'l.tel.j\llnn11fl1Uflll L1fl'Y1m:::\lltJ.

,nmbun~l\1tn:::iuri eI\lriu bL~if\)\lUUdm111i?1fJ\ln11
'U .

LL1.j.jl'U.nl £.11U 1.h::: L'Y1ft1'Y1 £.I 1.11:::n fJunu iI ru 'VI1 '111 \I"

Lft1~~n\l"1J eI\lU1:::L '11ft L~elm!l U ,,1'11iLL 1\1\11U\)ln...

.1 d '" "'.1 '" '" 1lJ 1::: L'Y1ft Ly-I eI U U 1 U L"1J111 IlJ 1::: n EJu e:J1 "If y-I1U \I 1 \I U

lh::;L'Y1ft1'Y1£.HUU~IU1U1J1n~\lm<ill1iilllnn--h~lUflU

u1:::1J1~'h 60-70% "1JEJ\lU1\1\11U~I\1'lJl~L'V\GildLUU

"If11Y-1:Jh~ii~lU:::tJ1mULL~:::iihfl~'ll~fJo/il\1"J ,nnn11

flll'll11\1 LL1.j\llUy-I:J.,hL'VIGildL'll mhU'n\llUPll'DldrnGi"1J. .

YiUl1iiY-ltJ1ih,\Lrilii.j W. bancrofrj 'lJii'll urban

type ~ii nocturnal periodicity luB<ildl 2-5 % ~\I

'11EJlI~i.jr(Gi11'V11J1 tJt1\1 iiLLj\l\lIUY-I:J..h h In mtu'VIrlu"J'U

flU~L;'.;U1.jhfl"1JfJ\lL~EJYitJ1~hflLrilil\1'lJi1.'lld\)lnn1d

fln~I"1JeI.jmfll'lJ1U1~'ll1'Y1tJ1 mu.:::LLYi'Y1tJmPl'llf "iJW1"1- .

Y-IU11 n11<i111"iJ B<il11n11~<iI L~fJY-I tJ1ihflL 'Y11il \I Gi\lt1\I
'U

15-20 % Lrle:J<il11"iJGieJU'VI1antigen bbL'i::: antibody ~
~ILYil:::~eJYitJ1ihf'b(Jhil\1(Triteeraprapab et aI.,

unpublished data) ueJn"iJlndY-lUl1~\I Culex

quinquefasciatus ~\I Y-IU'li?1~11u1UU1:::L'Y1ft1mJ

Gil1J11mUUYil'V1:::"1JeJ\lhfl1i?1(10) i\limI1~\lhim1~:::

b~tJmll1~lf1ru"1J eJ\IhflLrilil\1 ~\lm'll11\):::neJ liLi1'll"

if ru'VI1'Y11\1 Wl ~11rnPl"1J LLn U1::: L'Y1ftl '11£.11UeJ'I.t1 f1<i1BU ln~d" .

'Y11\1eJ.jrfn1deJU1:JJtJhmJ\ll~i\lLul'V1 111tJ1111L1fl Lril

il.jbUuhfl~\I:::Gil1J11f1nnnl-.ij<il1i?1mtJlu 10 iJ '1Il.j
'U

",.1' d 0« ",J"'1"""'1'" ....
'V\U1U 6J5\1fl1111Gil Lj\)\I::: Ln<il"1JU b<il'VI1fJ bll<il fJ\leJlft £.I

fl11111111~f)\l1n'Y1nN1tJ~.jnl1~<iI<il11J1n~I~U1tJ nl1
. 'U

fl1UfllltJ\lYi1'V1:::"1Je:J\I hfl. .

d '" d",
on.j<il 1)\1fJlft £.ItJ11n~lmJ

u1:::~'Y1i.nlYi n111i1."iJ9itJ~nni?1fJ\I 11<i1b11LL~:::LL:J.Jur.h'U

ii fl111J I.1 LL~ ::: fl1111 ~1 LYi 1 ::: Gi \I
'U

<iI~1)<iI"iJUnl1

U1:::"IflillWUft iflu I.'Y1tJ1-.ijmL~:::L'1I1ht1\1n11iJ fJ\lnUL1fl
'U

nld11.j LL~U'VIl111<il1nl1fl1U fl1JUeJ\Inu L1fl Lri1i1.j.
"", "'.1""" ;,,":dofld

fJtJl.j1<i1nllU~:::1JlJ1:::Gi'Y1~.nlYiLlJUGi\l'Y1"iJ1LlJU'Y1\1:::~:::.

b~ tJ1:J.J1.i?1~1'V11UU1:::L 'Y1ft1 '11£.11u"1Jrn:::d

'J\I~~VI~ e:J\I'Wtl1fiT ~~ tt11'2i1\1

£.1\1Y-Il'VI:::i1 LiitJ"iJ:::li?111JL~eJ microfilaria.

(i1~f)U1:::tJ:::~ 1 "1JfJ\lYitJ1ihmrilil\1) "1Jrn:::~Il!'ll'U

L~eJ'll"iJln~iiL~eI),WlihflLrilil.J LrlD microfilaria
'U

L'1Il'lul UtJ.j"iJ:::'l"lS~h um:::L Yil:::Dl'V111"1JfJ\Iv\I'luflmh 11
. . 'U

J' '"
1 o:..y 1 d .

L'l.tuU"H1m'Y111-:lDn.nltJU 1-2 'l!1b1J.J 'lltJ'Y1mIcro-

filaria ~eJ£j.nltJ1u'il1tJ\ld"iJ:::iim1~mHnlU 2 flf\l'U .

L~m"iJ1tydJu'il1~e)'l.n:::tJ:::~ 2 LL~:::~3 <iI1l1Gi',<KUL<iltJ

HL11;nn11L"iJ1ru1uv\lU1:::1J1m 2 ~U'lllv\ i1~mn:::tJ:::~" .

3 ~\lbum:::tJ:::~'ll~D (infective stage) "iJ:::bfl~emi1

hJ~U1b 1mUln"1J D-:!tJ\l1:::'VI11\1~ thNI 'n b~ u<n"iJlnflul U. q 'J

flf\l~B1u i1~BU1:::tJ~~ 3 d'iJ~Be:JmJl~bb~1;jU1nm~
'U

tJ\ln<nbb~:::h~lU~1'V\'~r\lL'1Ilflm:::bLPlt~ B'll L'lltJ1U~Gi<il. 'U .

\):::1u eJlr1tJm./1 U1~UU'Y11\1L~U ,I,L 'V\~B\I"1JD\lflUL~f.)~\I:::'U

b"iJ1ty LUU 'W tJ1ii1 LLn 1::: tJ:::~ 1~ni-:! bL~1::: £.I:::'il1 eJ aU1:::tJ~

~ 3 L~1Jb'1l1fl11\1n1VflU"iJ]'U"i11ruLuuilLLnLL~:::Wllll1f1
'U "

ftuwuf1.<n1.ib 1~IU1:::lIl m. 1 iJ Y-IV1ii1LiitJ\):::fJf.)n

~muu microfilaria ~.j microfilaria d"'iJ:;Bun:Jnuu
'U 'U

~ '" "0" d
mm:::tLGiL~u'll"1J B\I ~lJ1tJ Lb~:::dm1~1'Y1 tJ\lY-Il'V1:::"iJ:::1J1'U .

n<nLL~:::'ll<nL~fJ'll~ii microfilaria LYiD"iJ:::1UL"iJ1ru1utJ.j
'U ... .

~u 1u YitJ1ii1bLn~ f.)lr1tJeJulu1:::UU'Y1'\1L~UJ'L'V\~eJ.j'U

L'lltJLu~tJ"iJ:::ii.:fil<i1Dr.il~U1:::1Jlrn 5-8 iJ LL~ii11tJ.jlU
'U

Y-IU11Y-1V1ihflb'Y11il\leJl"iJuUmuli?1t1.j 40 iJ (11) 1:::£.1:::
'U

microfilaria \):::ii.:fil<i1ur.i1i?1ulUU1:::mm6 ~~uulu
'U

'"
n1:::bLGiL~eJ<iI"1JeJ-:!flU
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fun fi~ .fI1 'W

Y'ILl1~~111Y'11U~1J1L1~~~ L~tJY'lLl1~11m 'I'll '111.3..

utJmnn-;J: dl~-;JlnY'l Lll~11f1 L'I'l1-n1-31~ LI~1-3 LUr1

.r d A .IAAA

tJln11tJl-;J1ULL 1-3ann'lJUL UtJ-3-;Jln Ln~-;Jl nul]mLll'Yl1-3

113Jt1~nu'lJ D-371-3n1 LI~ ii~ D~11'V1k-3-;Jlni1Y'1 Lll ~1~ LI.. ,
Ad . '" Ad " (12)Lu Y'll:-;Jln Y'ILI11i'YIn1t'!-3-;J:~l LI'VI1DY'ILI11i'YI~l LlLLt'!1

.1AAA . od A.r . ~ ,,'" . Id .1
ulJmLl1Dn L~1J'YILn~'lJU-;J:'YIl m~n11L1Jt'! LlULLut'!-3'lJtJ-3

~,r-3'Y11-3L~WJl L'VI~£1-3 1~ LI~,r-3'Y11-3L~wJl L'VI~ tJ-3-;J:

I
I

'" .1' d.1 1'VIU1~1 LLt'!:LI~LI11f1~LfI Ll16J1-3-;J:u11nlJ"l!'~L-;JU \n:u::
.1' ' 1"A ,1: "' 1 .,1
L1tJ1-3 ntJ 'VILn~n11tJ~~U'lJtJ\!'YItJU1L'VI'HJ-3 ;;'rl~~, ,

..r .,I", "... A.r.1' 111!1
tJln11L 1D1-3'Y1~1111:L 'YIl"l!'l-3Ln~'lJ\m~n-;J:Y'l1J L~ LUH..

1J1L1~tJli~HJ ci1 ULL'VIi'i-3"l!'n"l!'3J'lJtJ-3 hflL 'I'l1-n1-3 (endemic.. . .

)
od ".'1 .1' 1II"""'..r A1 ......

areas 6J1-3~u1L1Y'11ml.-;J: L~11JL"l!'DY'lLI11i1f1L'YI1"l!'1-3..

'VIt'!1L1G) flf-3LilUL1t'!1"1"-;Jlnn11~LI-3Y'11'V1:n~ 1~LlL3.i.

1.~11Jn111m;n~nn~D-3..

Mlcronlarlae

In blood

..
1 stage larva

od
2 stage larva

od
Infective 3 stage larva

"iuii 1. 1-3;f1~'lJD-3Y'1L11~htU'l'l1-n1-3i~LLtlt'!-3-;Jlntll11~~1'Y1L11'Y11-3n11LLY'I'YIEf.ll1f11"l!'1t11~~1'Y1£J1....

flm::LLY'I'YILlfll~~1-;JWlt'!-3mrn3J'VI11'Y1Ul;Ll1~LI~iLl n1L11L;fU1 LLt'!:flrn:,
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nT~<i1tlUff'l.UJ"~l"11ij~lIn"~ tIL-itl~ rni11'fI'U ,

Ltll il \I1"~ih £.ILL~&'1::1'1£.Iij fll111 LL<i1n~l',jn" 1'1'11i'U

tlln11'LL&'I::tlln11'LLff<i1\1"lJtI,,~ih m ~,hd'LL<i1n~l\1n" Lu'U

ff11111't1LLtJ,,~ihmu" 4 n~lIi"ii''U ,. d '1 ...r ....
1. n&'lll'YItl[J"1'::[J::LL~1'L"1ItIfltI <i11'l,;)~U1'::[J::, 'U

microfilaria 1"m::LLffL~tI<i1 LL~~thm~~Iii' 3Tnhjij'U

tlln17~1t1t11n17LLff<i1" (asymptomatic micro-

filaremia)
. ,d.. . .. ~

2. n&'lll'YIlltlln17'Y11\1<i1t13J LL&'I::'YI1"L<i1""1,

L~~tI\lamffU (lymphadenitis, lymphangitis) oft,,3Tn

~u11iJnum7ijH' ~mli"
, d.. ..r "' 1 .. '"

3. n&'lll'YI1l1::[J::tllm"H1'tl1'\I<i1[JlItll[Jl::U111,

1<i1LL&'I::Ln<i11111::Ltllil"(lymphedema, elephantiasis)

, d.. .1 .cl'" ,4. n &'IlI'YIlItll nl1'LLff<i1"'YIl\1lJ tI<i1'Y1L'wn-n,

tropical pulmonary eosinophilia (TPE)

~~I?! L:5t1~ £.11i 11'fI Ltll il \I"1" 1~ tU';)::L~ LLffl?!"
'U - ~

tlln17"lJtI\I hflL&'I[J.,f\l~tfi1l17{}ml,;)~u microfilaria

l"L~tlI?!L~LU",)'l"l"lIln mh"hn<i113J~u'h~ihEJ'U

L~ ~1 ii";)::ijfll111 ~ I?!tln~"lJtln::UU'YI1" L~" Jl L~ ~tI"

L~tlml';)1I?![J1i nuclear imaging techniqu~(13) 1u
1J1"d1[Jff11117{}1?!71';)~umll1~I?!Un~'Y11\1LI?!L~ L-n" ij

1111:: microscopic hematuria(14)

1"~~I?!L-itl~rni1 7fILtllil\1LL&'I::unnDtllm1
~ 1 d , ..~" ..

"" "1'::EJ::LL7ntllm1"YI~UUtI[JfltI 1I~"lJLL&'I::LnI?!n11

amffU"lJtI\l7::UU'YI1"L~"Jll~~ tI"1I?!mu ~l::U~L1 ru.

"", ...J ..J',
LL'tWlIl 'YIl ~'V\Ull1LL&'I::nl?!L';)u 'If\l tllm7m&'ll"';)::tI EJ'U

"l"LU"itll?!l~ ~1I1 [Jiitl71n 1'1tllm73Tmu"~iiij-nl\1
'U :.J 'U

. :;'1 :'I'.r 1El1m::'V\11\1 10-30 lJ Enm7a1';)';)::LlJ"UtI[J1I1n"lJ"",
1 d A '"

U1"71[J ';)" "'YIffI?!Lnl?!1111::n17t1l?!l?!""lJtI\l7::UU'YI1\1, q

L~"J1L~~tI" (lymphedema) "lJtI"LL"lJ""lJl LL&'I::1"

..r A " ...
1

d
1 ~ ~.I "."

7::[J::L7C17\1';)::LnI?!1111::L'YI1"111" "'YIffl?! 1?![J'Y1-1~lJ~lJ1[J, 'U
d.. ..r . 111. ..r
'YI1I£lln11L 7a,.\lI?!\ln &'Il111n';):: ~lIffll1l"HI<i11'l,;)~UL "1IE)

microfiJaria 1"fI".i::LLffLatll?!'~

1111:: Tropical pulmonary eosinophilia

,f "Lnl?!Liitl",;)lntl nmm'YI1\111 ijf1l1n""1IUI?!immediate:.J 'U ,

hypersensitivity ~tI antigens "lJtI\Imicrofilaria(15)
..'" ~ ....

tllnT~,;)::lI&'Im~UL::Lu~l::fltI ~tlL1&'11n&'ll\1f1" ~tl1JLL&'I::

ijL~[J\I wheeze L1&'11~l[Jh ml,;)'YI1\11\1~1'Y1m';)::~u

utll?!ij~n~ru.::: interstitial infiltration ~1t1

reticulonodular density m7<i171,;)'YI1\1h~<i11'Y1£.11';)::

~ u'h r-r111 EJ"1 "111 n ij1':::i U"lJtI" LiJI?!L~ tll?!"lJl1"11UI?!
'U

eosinophil &1'\llIlnn11 3.000/mm3 oft\l eosinophils'U

L~ ~1 if';)::lIlii u~ L1 ULUtll?!LL&'I::ij nl1'~ k\l &1'11'iiLU"

a"<i11'1EJ~mdmrltltltll?!"1IUI?!~1"') L-n" major basic

protein "eJmlnd~lIl[J';):::ij1':::iu IgE antihody ff"'U 'U

111f1fflWrU antibodies ~"') ~,)'lL~l::~tI~mihfl

Lr11'lh:r>J::ij 1::iu &1'"L-n"n" Lu"iiUl&1"\.!.h11m71n~1'U

1111:: TPE ~l[Jrn diethylcarbamazine citrate

&1'11117t1Yl11i Enm7"lJtI,,~lIl[J~:ff'\.!.mh\lL~"L~il?!'U

nl'~.~itu~v

1. nl"HiI"i1'i1'V11microfilaria

m1'iu';),!'[Joft"LU" definitive diagnosis ~tI

m1ml,;)~U~EJli microfilaria oft"&1'11111'!1yhLI?!1I?![J

m1'<i11'1,;)L~tI'f11I?![Jii£1t111~l[J Giemsa L~tll?!~lEJ
'U

ntr €!"'i1~'YI11'f1,x11?!EJ~11tl,f"ii1l11?!1'~1"iiyhn'\.!.~ €I
q ~

nl1Lmt&tll?! ~L~,;)lnm7L,;)1:::tl&'ll[Jd'1 U'\.!.LL~" slide

- LU'\.!.thin blood film 'V\1t1'Y11thick blood film 11?!EJ

1" . , .J :" A" d.. 111~
"1IW€!l?!lJ1:::1I1UL20-60 ~l 'If\lLlJ"1TI"YIlIfl1111Lll?!l

(low sensitivity) ~tI&1'1111"{}<i171,;)~1JL~€!micro-

filaria ij1l1nn11100 il ~m~tlI?!1 ml L~€!hli thin

film ~1eJ1I1nn11 60 il ~m~tll?! 1 ml L~€!Hii

thick film(16) 1"Ul\171[J~~lIl[Jijm1l1ru. micro-
'U

filaria 1"m::LL&1'L~tI1?!,)'1"1 "Uti £.I En';)';):::~€I\Il'liiim7

<il1'1';)L-ll1l-n"L~LLfi KnoH's technique ~1tJ filtration

technique(17) L~m~lIm13/1.1 (sensitivity) 1"nl7
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Cirn';) &i1'V11UliKnoU's test ~'\.t~"un".i{)rhhH.l1.i

L~eJ~1.'\.tm:IJ1rn 1 ml j:Hf:IJnU2% formalin 9 ml

L~m"ll£hlidj~L~eJ~LL~..:!LLCilnufI::ir'\.t1i microfilaria

'\.teJ'\.tn'\.t,;)::~1:IJ1".imi1:IJ1£!tJ:lJLLfI::CiI".i1,;)~microfilaria'U

~1EJnieJ..:!,;)fI'YI".i".it'lU1.~CiieJhl m".iCil".i1,;) microfilaria,

l~EJli filtration technique rh'~,;)1nn1".iL,;)1::L~eJ~~'U

ihEJ lh:::IJ1rn 1-1 0 ~ j:J1'\.tUj:J'\.tfilter (Nucleopore)

f1ihieJ..:! (pore size) "lI'\.t1Ci13-5 III microfilaria ';)::
"". 0 .r '"
CilCiIeJEJU'\.tfIlter ~1:IJ1".i{)'\.t1:IJ1Ci1".i1,;)~L"lreJ'Yi£J11i'

'11 ...

microfilaria '~CiieJ'tI lim".iCil11,;)'VI1 microfilaria

~..:!nci11~1..:!~'\.ti..:!'VI:lJCiI~eJ..:!1i~fl1eJcl1..:!UeJEJ30-60'\.t1~

",.r , 0 ...
on..:!"lI'\.teJ EJn U m1 :IJ"lr1'\.t1 nJ"lI eJ.:Jj:.jCiI11,;)

'U .. '11

.J'
'\.teJn,;)1n'\.t

... ""'" d 0
Cil1 EJfI rn ~:IJ U CiI'YI';)1 L'Yn:::"lI El..:!,

microfilaria L".i1~1:1J1".i{),;):::Cil11,;)CiImicrofilaria'11

1~1Ci1 EJli:B..:!".i1Ci1 L~hLLfI:::~::Cil1n 1Ci1EJ1 i microhematocrit

tube technique(18, 19) lid";)::1iL~eJCilL1I1::,;)1ntlfl1£J

if11.h:::lJ1rn 60 III 111[J'VI~.:Jm".iir'\.tL~8~f1Elcll'\.t'U

microhematocrit tube ';)::ViUmicrofilaria ~U1L1rn

off'\.tbuffy coat :B..:!~:IJ11{)i..:!LnCil'~~£J~m[J1.~nieJ..:!'U

.." '"
1IfI'YI1".it'l'\.t~1[J'VI1LfI'\.ton1Ci1{) x 50 on..:!';):::CiI".i1';)'t'IUn1".i, ,-

LfI~EI'\.t"VI1"l18..:!microfilaria '\.t8n,;)1ndm".i~EI:IJ

microfilaria ~1£J fluorescence dye ~~eJ acridine

orange(20) 1~[J1i QBCTM capillary blood tubes

LLfI::Cil11,;)~~1£JnieJ..:!fluorescence microscope ';)::'11

rh 1iLL£Jn species "lIEI..:!microfilaria 'Cii :B..:!';)::'t'IU

~mfrn:: terminal UfI:: subterminal nuclei CilGIElCiI,;)'\.t

cephalic SP~~~~£J11"l1E1..:!B. malayi microfilaria

&i1'V11Umicrofilaria "lIeJ..:!W. bancrofti 1I::CiI".i1';)'t'IU

~mfrn:: caudal nuclei LLfI:: cephalic space ~;'\.t
",...J' """ , "" .., '" , '"
11i"\.t~1:IJ1".i{)1'\.t';)u£l LCilCil1£Jfl11:IJ L11::CilU'VI'\.t..:!nfl11f1E1

1'\.tn1rnf1 microfilaria ihh'\.t1'\.tL~UEI£lnl1 16

microfilaria Cii~L~eJ~1 ml :B..:!m1:IJL111::ueJ£Jn1111f

~1.i filter technique ~~:lJ1".i{)CiI".i1,;)microfilaria
,,~..d , ' fil

"'"
L~Li.i.rl1rn'YI:IJ1nn11 1 mIcro I ana' Ci1mfleJ~ 1 ml

eJci1..:!L1nCil1:IJ~eJ~"lIeJ.:JQBCTM capillary blood tube

f1 El~1 :IJ1".i{)rh LCii".i1Ci1L111~ m';)1::: L~8 ~111 ntlfl1 £Jif1

LLfI::,T'\.tCileJ'\.tCii1.:J') ~:lJ1".i{)ri1L~1';)L~1'\.t 1 0 '\.t1~ :B..:!

T ,.. d ".'1 ..,." 1"
~:::Cil1n b~mu't'l1:::L'\.tn".irn'YIj:.jlJ1£J b:IJCilEI..:!n1".i 'VIL,;)1:::

'U
'" "'" 0

Lfl8Ci1,;)1nL~'\.tLfleJ~~1

od .J' "'1 "" d 1 tIL'\.tEl.:J,;)1nL"lrEl't'lU11i' ".iflL'Y11"lr1..:!'YI't'IU '\.t 1::L'YIt'I

L'YImtl'\.t"lrU~nocturnal periodicity 'VI1E1nocturnal

subperiodicity 1eJm~,;)::~:lJT'H1Ci1".i1,;)'t'IUmicrofilaria

'~~..:!J W51LtI'\.t~EI..:! L1I1::L~ eJCi1';J1m!iJ1£J 1'\.tL1f11mn..:!f1'\.t
'U 'U

m".i~,;)::Cil11';)'t'IlJmicrofilaria lw1i1"L1f11~'\.tEl1,;)

~1:IJ11{)rhL~1~£Im11 ~E.n diethylcarbamazine

(DEC)(21) 2-6 mg Ciimh;..\l'n'fll 1 nlfln11! LLfi~

iJ1 £J~,;):::1lJm1Ci111,;)1~ £J1.~ri enu ';)1::L~eJCiILU'\.tL1 fl1

20-60 '\.t1~ :B.:J't'Iul11idrh 1;'~1:1J11{)CiI".i1';)'t'IUL~eJ'

microfilaria 'l~1'\.tL1f11nfl1'}1'\.t mh.:JhnCil1:IJLL3J11

m1:IJL1"l1E1..:!m1Ci111,;)1I:::~'t'IeJ€J nUn1".iCil1111'V11L~EI

microfilaria 1.'\.t~fl1nfl1,}fi1.l. ~~~L~1I:::LLCilnCii1..:!n'\.t

.. , ,
CiI1 :lJn11t'1n1f1LLCilfI:::LL'VI..:!

2. m1~1T~'VI1 ~mtibody f1i1L'Vt1::~fJfiU1fih~
... ...

L'YI1~1"

n111,n in11Ci1 1111 'Y11,}"h L'VI~eJ..:! (serological

)
fl "'.. dd,."1 .., ,

methods LlJ'\.t11i"VI'\.t..:!'YI~1:1J11{)'1!1£JfI~uty'VI1m1:IJL:IJ

dOfl" '" ".'1 1 '"
~:::Cil1nr1,;)1 LlJ'\.t';)::CiI 8..:! L';)1:::U'I EI~j:.j lJ1 U '\.tL1 fl1n fl1..:!fI'\.t

'U

Lvi eJCil1111'V11 microfilaria 'l~LL3J'h1~ u-rt11t1n1".iCil11';J

'VI1 antibody ';)::1~~1:IJ11mwn1111::m1~~L~eJ1'\.t
."1"" d '" .J' 1 .. ..
u,;)1IiJ'\.t1l1n1111:::'YILfI£JCiI~L"lreJ'\.tEl~CiI CilfleJ~';)'\.t:IJ,

cross-reaction nlJ't'I £J1~"lrU~~'\.t LLCii1'\.ti}1I1Iu'\.td'n11,

Cil1111'V11 antibody LvieJ1U1I,ru hflL TI1i1..:!LCiii'Jn11
...

1.
".. 0 .r 1't'I~'\.t1 'VI:lJfi11:IJ1I1L't'I1::::lJ1n"ll'\.t ~Un1".iCil11';J'VI1
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specific antibody isotype LLfI::1iantigens ,)lLyn::

qlaht1Lr11i1.:J1Um1'Yl~Hn:)lJ(~~lU~l.:J)'U

m1~11,;}1::~lJ anti -filarial specific IgG4

antibodies tfUI11tH~3Jml3J')lL vn::hm111u';},1£J

ht1Lr11i1.:J'~(22-24) ~lJ';hnl1~11,;}1::ilJ anti-filarial

specific IgG4 antibodies im~\t1fnlJm1~11,;}~lJ

microfilaria 1uL~a~'lIa.:J~lh£J(25,26,27) LLfI::m£J~;.:J
'U

,nn 1im,.m11m:t1 ~lhmJ:dh::ilJ'lIa.:Janti-filaria!
'U

. ....
specIfic IgG4 fI'ilfI.:J~3J~UlmlJnl1f1'i1f1.:J'lIa.:J"::'illJ

microfilaria 1um::LL~L~a~ :B.:J1.i-3'hanti-filarial

specific IgG4 ~13J11tl1iLtlU'il1"'Ifihj"~.:Jm1::nT~

~~L:%a~£J1~ht1Lr11i1,,1uiJ';}';}uu(active infection),

'~~1£J(28, 27)

d' "" ,
uan';J1nUnl1f1n 'l:t1 £J.:JYJ.lJ11 L11 ~13J11tl 'il11,;)

~lJ anti-filarial specific IgG4 antibodies 1'U~lh£J'U

~'3.i~3J1,.tl~TIlI~lJ microfilaria ~1£Jli filtration

technique ~iJml3J'1.1'l1EJ"nl"lU,;),1£J~.:J(29)LtlU~"~'U

EiurJu~.:Jml3J~13J11tl1 Unl11u';},1£J 11t1Lr11i1.:J1'i1£J

nl"~j1';J,.::ilJ anti -filarial specific IgG4 1VJ£J

1 1"'.'I .. Ad'"" .1
L\)'~1:: unjm'Yl t-Ju 1 £J3Jn1 j'il ~ L'Ifa1:: £J::Lt1fI alJ LLH"

'U

(cryptic infection) acl1"hfi'il13JiJty~11u1::£J::LLjn

'lIe}.:Jn1j'ilj1,;}~1£Jl15d~a ~a"1mtJ1~U~n'il,;}lnL.:5a
A1 ... '" 1 od::'.J "'" A1~£J111 jt1L'Y11'If1.:J 'iI£J'il1" "Jf.:J'lIu'ilau'Yl,;}:: L~~£J11i" u

tJ
A ..I .. d.

11.1
..

l
A A ....

73J1m'YlL~£J"~m~EJUl3J1~n'il 1'i1U Unl11'U';}\),£J

hm!uLtlu LtJ~1£Jml3Jti1lJ1n Liia",;}ln~a.:Jli~£."'~

. d
11.1

.. od 0 \I !'f
,;}lU1U3J1nL~mL13J1~n~ "~U"Jf",;)::'Yl1 L'iIL~£Jnl1

d' A 1 '" 1 ."1 d'.. '"
L~l::LfI £J.:J~£J111 WV\a,,'Yl'il fIa.:J LLfI:: 'Uu';)';}lJU mJ~;1,',

.. "...1 ' 1 1 .:::.d d'
'Yl~flEJ.:JL~£J.:J L3JnLL'VI" 'U flnL'Yl1UU'Yl~3JTHlL~1::LfI£J.:J

..r A1 '" '" \I '"
L'Ifu~£J111 1t1L'Yl1'If1.:J L~

'" '" '" '" '"
'il1£Jt1113Jn11~U1'l1a.:Jt1113J"'Yl1.:J'il1U'U

-i11'Yl£JT'i::ilJ13JuwfI'I'h1iiJmjt-Ja'il recombinant,
d 1':'1 '"

11.1
.. .d.

(
.

clones L~EJ"lfLUnljml.:J "'ilU'Yl,;)lL~l::recombt-

nant antigens) L~tlnlliil'o!),1£Jht1Lr11i1.:JL~~30)n11

1i recombinant antigens ,;}::~13J11tl"li1£Jlinl1
AA

1
~ ..:..t d

1U';)\),£J 1t111'i1Ld1LLfI::~::~nn3J1n£J.:J'lIU Lua.:J';)ln

~3J11tlt-J~~ antigens ~')lL~1::1'Unl11u,;),1£Jhmr11

i1" lUm3J1m~3J1nL~£J"~mLnml3J~a"m1L~,;)ln

ia"tJlJlJ~nl1 i.:JJunl11i recombinant antigens

~"LtI'ULLU1'Yl1,,~';}::"li1£Jlinl11u';)5~ ht1L r11i1.:J~1£J

.rod ' 1"" '1 """\1' A\l tJ
""

'lI'U"Jf.:Jm 'If';}l£J';)::a£J 'U1::~lJ'Yl L3J~.:JLnu L un'U 'U

ath"hfim3J LL3T'hn111i recombinant

antigens 1'Unljlu';},1£J ht1Lr11i1.:JJ"~Ln'il,;)ln W.

bancrofei LLfI::B. malayi ';}::lit-JfI~~a~3Jm11u'lIm::
d',~

1 ...",.r" d": \1
U LL'iln~3J1,-tl,;}::~'UJ'U1 ~~'lIUL'ilEJn L~m~3Jml3J L1

LLfI::m1u,)lL ~1:: 1i~.:J;fi'Uni1~Ltluacl1uiJ';)';)uu m11i
'U 'U,

cocktail 'lIEJ\Jrecombinant antigens 3 'IfU'il113JnU

~13J11tl 'il11 ';)1 u';)5£J ~~ a cl1'Uj:: £J::n au';} ::~lJ L:%a
'U 'U

(prepatent LLfI::early patent period) L~U filariasis

- ~Ln'il,;)lm:5a Onchocerca volvuluS<31) :B.:JiJml3JL1

LLfI::ml3J,)lL~1::~.:JLtI'U~£Ja3J1lJi"Ju mmiLtJf;lJ
'U 'U

nl1oWWlV.ln1jlU';),1£J ht1 1'i1£Jli~u 6J iJ,;),;)uu~.:JiJ,

ml3J~ £J1£J13J1'UnljtJ1lJtJj\Jnl1'i1j1';)lu';}5£J11t1~1£J,

nlj'il11,;)~1 spf'cific antibodies 1iiJt1113J'bLLfI::
. .r l '" ' 1"" '" ,,1 1'"

t1113J,;)lL'Vn::~"'lIU 'iI£JL~£Jm 'If';)l£JUa£J L~a ~
'U

. 'to 11"" ..t ..1..1.. 1 't'"
~3Jl1tl'U1 u 'IfLu~'U'Yl'Yl3Jml3J'Ifn'If3J'lIa.:J1t1~\I 'iI, , 'U

.'1 '"
1.1

od 1 ~ '"
uty'lnan 1::nl1'1'1'U"'Unlj'ilj1,;)'Yl1"U1L'I'Ifla.:J

~a ~ EJ.:J1i1iL,;)l::L~ a~,;)lmi'UL~ a'ilil :B.:J~lJ'hlJ1\1

..t ..I"'.'1
1.1

\1 '1'" ,"" 1"""l'V1:lJuty'l'll 1::'Ifl'IfU L3J 'I'It1113Jl11J3Ja UL';}l::LLfI::

LfilJL~a~,;)lnLiUL~ u~i1 ~"J 'U,~\JL~iJfI11oW'UJU11i

m1~j1,;)1::ilJ anti-filarial specific IgG4 antibody

l'i1£Jli1i filter paper technique(32, 29) :B"'I'i1L~1'i1£J
""

1.1
;:: ""

1 .1':. od
mjL,;)l::Lflu~,;)ln fll£JU13Ja Uu13J1m 25 J..Ll"Jf.:J';)::

Lri£JlJL'I'hnlJ:nt3J 12.5 J.l11'i1£JtJ'-::3J1m~£J'illJUm::~lH

Whatman No.3 LL,hrr..:J't-niLLi\l~Elm~l1iiiu..:JLLa1~\I, 'U

Lfi1Jlu{)..:J~LLi\l nI.. EJnI.'I'Il1ii 4°C nm.nil3J1~11,;)'I'I1, , 'U

anti-filarial specific IgG4 antibody
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, \1.1' d\1 "
liIa ~lJ ~U1'~HIn111i11111'11 ~1iI1Ilnn11L1Il:::

L~al1U~l [Jib ;jJ,h1ii ~L~ [J.:Jnu ~~rtL~1Ilnn11 H't~'J IiI

,,'" .
1IlnL~'\.u~a!illill

3. nI7~7'H)'YI1circulating antigen if7iilL~I:::~i)

yunfihi'unl1S1"

n111i monoclonal antibodies rt,j'Lyn:::Ciia
.r A1 "" ~I '" A'" dd, 1L"lia~[J11i 1tU'Y11"lil.:J LlJUan11i~U.:J'I1~1:IJ11f1"li1[J U

m11u1l,r[JhflL~33, 34, 35) tJ1.:Jlidijml3ji,1LL~:::ml:IJ

. '.'1 d.", 1 .r d d"'1 ..
1I1L~I::G'1.:J LLliIlJru~I'Y1~lflru U~U'I1'Y1:IJ1fl"lin"li:IJfla'U . .

th1i1il[J1un"m.Jalil monoclonal antibodies L~a1i

1um1m111~aUEJ.:JT1.:JG'1.:JmjLrlmfi[JunUm11i11111~1
'U 'U

specific antibodies Ciia~[J1ihT1LY11il.JmhJh

nlill:IJ"1ia~"lJa.:JnT'S1iI1T~circulating antigen ~a

~1 :IJ~1{',Uan L~il ~ib mh~.:JijL :%a~ m ihfl LY1,'1i,.Ja cl
'U 'U

~~.Jml'rm~n~UiT:i::~U circulating antigen 1I:::~1iI

~\li:IJ~u:rfnu1:::~u microfil~a rt~!iI~.:JUan1l1nit"L~

ijn11~~Uln111i111111!i1[J1i immunochromato-

graphy technique rh 1im11i111111id~1:IJ"H1ril i,~

1!i1m1l1:::L~a!ilU~1[Jd'1LL~:::'YJl1u~~nl[J1u15-20 ulfi

tJ1.:Jt11~:IJ11f11imonoclonal antibody 1Um1!i11111

.d'" VI .~aU'Y1:IJml:IJnLL~::T111:IJ1I1L~1::~.:JLL~:::mml:IJ11m'U .

"lJa.:Jm11i11111~1[Jli~\lmh1 L~ 1I::~:IJ11f1Uli,uH1 U

' 1 i",d ~1.1 1 '"
Lmlil.:J 1fl"lin"li:IJ IiI 'l1.:J1I:::LlJUlJ1:: [J"liuam.Jmn. .

4. 11!)mUl~nf,jLwaUJa{L':iiil(Polymerase Chain

Reaction: PCR)

ul)m[J1~n 1"1i1~~L:lJafL1~Juij~~nm1 ~a

m1Lri:IJ,j,u1U"lJa.:J~1uflu(gene) rt~a.:Jm11!i1[J1i

primer rt,j'L~l::Ciiaflu~uJu 11i1[Jalim5ui,"I!~Taq
",d. ~I .1 "' .1"'

polymerase ~11Lfl:IJ'Y1111LlJUlJ1:::n a UnUn11lJ1U

~I' Ad ,'"
ml:IJLlJUn1!i1!i11.:JLLa:::an.mn:IJ'I1L~:IJ1:::~:IJ ~1U"lJa.J[JU. 'U
d1'!1 AA"'
'11 "limm11U1I\I,[J

W. bancrofti ~a Ssp I h~"lIm::rt~l'\.1."lJa.J

flurtHiu1I,r[J B, malayi L1[Jnil Hha I

ml:IJn11~\!1"lJa\l~11'11[J11::~U l:IJLlilnlil 1'\.1..

l11111uui,~"lI1[J'lim11u1I,r[J hflLY11il.:J ijml:IJi,1LLIiI:::.
. .,,:.r '" '"'

ml:IJ1Il Lyn:::lJln [J.:J"lJU 1Ilnm1ftn'lfl~U11m1111i1

L1[J.:JGil~U"lJa.:J£j'\.l.~1Urt LUUnoncoding repetitive DNA

~.J"liU!iItandem repeats LLIiI::interspersed repeats

"lJa.:J~.:JB. malayPS) LL~::W. bancroftP" 37, 38)

ril1i'l111Un\ln11i!ilL1[J\lGil~1J"lJa.:Jspecies-specific

primers L~a1,num1ri,ul)mul PCR LL~::: DNA

probe rt,j'L~'::: 1\.hnl1iU1I,r[JhflLY1,i,\1(39) m1

lU1I,r[J~1[Jlid~:lJ11f11i11111i.~~1[Jfll1:IJi.1n.:J 95 %

LL~:::ijml:IJ,j'L~l::: 100% LLIiI::o.J~:IJ11nlu1I,rwrihu
'U

d '1 .r .dl'I1a[J U~U'I1 1fl"lin"1j:IJ'U . .
"I ' .r

LLCiI~:IJ~l:1Jl1nIil1111~UL"lia

microfilaria ~luiii.mkn'JT1'J~ui,~n.:J 30%

acll.:Ji,1nlill:IJ Li'ia.J'iJlnm1ri, PCR ,j'Luu~8.:Jali[J

Lfl'48.Jij8tJ1.J11T11fienh'lll.:JLL~\I cn~8~nm~~v:::ul)u~

.:Jlu1uia.:Jul)lli1nTH ~8rilm1iu1I,r[J~1[Jii PCR

,jlLUU~ 8.Ji,~1um1tjn aU1:IJ1i~1:IJ11nul)u~.:J1U 1.~

nn~a.:J LLIiI::L,1'1hn.:J~~nn"HLUGl~GIcnGl8<fi1lUnl1
'U

mu fl:IJflru.nl~"lJ 8-Jml'Y1!i1~8Ui,111iij ~~Uln~18 ~GI. .

GlUUIiI8:IJ(false postifive or false negative) ~.:Ji,11

~:::<firJ(11um1rt v:::Ul i,tlH'l~Lm~-J 11fl"lin'1f:IJ-k11.u. .

.co.A "' '" ",..,..:1

5. n~1'IfI1"H}d"-;}~tJlflltJdfii)" ')

m11'1i ultrasound technique mcnI1v<fin11"

Lfl~8Ui,~1"lJ8.:J~[Jl~il LLrilU'I11-JL~uJ, L~~ 8.:J"lJ8.J

scrotallymphatics ril1i~um1Lfl~8u i,~lLLuuL~wil

~L1[Jnil dancing movement "lJ8-J~[J1i hmY1,'1i,.:J

i." .r 1 A ~ '"
<fi U8n1l1nUnl1cn11v cn[J<fi1:::UU'I1'.:JL<fiUUlmGla-J

'U

~l[Jii lymphangiography LLiiI:::lymphoscin-

tiography ~m1f1iu';),rmL[Jn hm-nl..nl.:Jvlnm1:IJ

~~un~~u L"lIU ml:IJ~<fiun~~ii:lJ1LLCiiri'1LU<fi~1v
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1J1"bbvl"L'Yhuu

'VI~nnT'i-imt1
",.cl. 1 _"1 "'. '"

1. nl11n '!fl 'Y1'iJlL'V-Il:: Uu'iJ,;) U Uffl~1U
~

.1 \1 "' 1'" 1 ,'" d"'fl
u1::b'Y1f1 L'Y1£1£1"f'I" "15£11 DEC Un111n'!flSJ!"',;)~blJU£J1

~U~a~n£1ffl2J11t16J.ilL:aeJ'V-I£J1i microfilaria 'lIU1~

'lIeJ"£J11ir 6 mg Ciim,h~un1 In~n12JCiieJ1u1~mbu,,1.x

3 n~l 1~£11n'!fl~~CiieJnUU1U 12 1'1.1. til~1U

bancr~ftian filariasis bb~::l.x 6 mg CiimTl~un 1

fl1~n12JCiieJ1u Luun~l 6 1"1.1.1u~ih£1 brugian
'U

filariasis 1u~u~~'V-IUmicrofilarial rate mnnl1

1% 'Y11"neJ"hTILYll'1i1"'iJ::1.xU1til~1Un111n'!fln~3J ~

~1eJ~b1£1nl1Mass Drug Administration (MDA)

1~£1l.x£1lDEC bbf)U1::"151"15U'Y1nf'lu1uYleJ"~6 mg
~

Ciimh'l'lun 1 nl~n13J f'I.f"L~£11(single dose) 'Y1niJ~

2. n111n'!f~1~13JBln111~£1£1l~~'1.,j bLnU1<n
.-... d '" ... . a

m 2Jaln11eJnLff'lJ'lI fl"1::UU'Y11" L~U '1.1.1L~ ~ eJ-3 <n~ a<n';)u

~ '" '" ... .cl... ... ..t
U eJ-3nULL~::1n '!fl1111:: LL'Y11n ~.m '1'1Ln <n';)lnn11<n<n L"15a

Lb'lJf'lrh1£1 1~mm::Ul1.x~ih£11n'!flf'1113Jff::fll~'lI8"
'U
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