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INTRODUCTION AND OBJECTIVES 

Lymphatic filarias;is is a serious disease effecting approximately 

90 million people in the tropics with a populatici at risk of more than 

900 millons. It i ;usquito-transuittted disease which is caused by 

Wucherri;a Laticut t i:r,AM; is isaIsv and L). t Uteri . While W. bancroft i 

is iound thl -1+ ui,t o w-! tiulpi cal w rld, I]. majyji is confined to 

Asia an,i I. ij ri is only itkqk oit ti-. isulands ol Tinmor, Flores, Alar 

and Roti of Indotnjtia (We]lin t, t al, 1975). 

In Thti iland, .an-rft i i; fomnd in thu Western part of the 

country ilong' the 1mrdr with triios while- tLh endemic area of 1. _alayi 

is in the Soth. It It tn reported th at the cottrol programme of 

f ilariasi s it S to"tlut-ti Thai 1 id itUiri tip 1961-1979 which covered 6 endemic 

areas of malnyatn I i1ari i with a total populatioI of about 1.5 million 

(people it I i 1-;l)w:; S;tccsi Il . howtver, the Filariasis Division, 

Ministry Wf PUblic Ilealtii recently (1982-1985) reported that new areas 

which had beet: previously inacce.t;t ible o govermental perst;onnels were 

tound to he htthlyt ndevic with infection rates of 1.16Z to 4.6U. As is 

often the ca i, epid, uti-o;ical data reflectt the extent and limitation 

of the trvt cist-taid out and utually rcpresent utnderestimation of the 

problems. In Thtail and and most dthvI opi ip countrie5, this understima

tion is found all the tit,i-due to under-reorting and relative limiia

tion of presonnelt, and inavailab] ity of proper diagnostic tools for 

field surveys. hiapnost ic test which have bteen currently used is the 

detection of ticroif ilramtia which occur at night . Therefore, develop

ment of a sim, e, ,tittive, specific, accurate and affordable diagnos

tic systns will make catto detect ion much sitple r. Furthermore, a 

diagnostic s stem which can detect antigens of early htran stages of the 

parasite in asymtptomatic subject s in endemic areas will not only make 
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chemotherapy more effective but will also help to interrupt the life 

cycle of the parasites. By treating the subjects before they become 

microfilaraemic, transmission of the parasiten will be reduced. 

The overall aim of this research is to improve disease control by 

developing better iWmnudia gno.ot iC test.s for lymphatic f[ilariasis as 

well as new tests for the detctKon of early, i.e., premicrofilaraemic 

stage of filarial infe.ction based on detection of stage specific 

antigens in the serun and urine. 

The specific objectiveon arc to 

" analyse antigeni s;tructure for the development of immunolo

gical reagents; specific for 1. mci viX and W. boncrofti and those 

specific for various .stagos of the parn i toS. 

2. dev ise nicpl .o, ;ni tive, specif ic, accurate and inexpensive 

immunoassay for the diagnosi.s of clinical lymphatic filaria as well as 

for the detection of early a,;ymptmot tic infection. 
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Work done to date
 

On visiting our project consultant, Dr. 1D.A. Denham of London 

School of Ifygiene and Tropical Medicine, in April. The principal 

investigator had a good opportunity to di scu qs with te ' London 

Filariasis Group' which include Drs. R. M. Maize I s, M. E. Selkirk of 

Imperi;.l IColli of, Sicie.nce ;1111 Tt nIlloIog:y; Mr. R.R. Stiswillo ,nrdhis 

techni cia in; w,.:kinl, in tho. palle t of I dical helminthology, London 

School ofli Hyl'i t n a illd 'rop cal oMdi in,. Di!;coi;.sioli hn a lso '-en made 

with Prof. R.i-. lowells and Prof. W.W. M cdonald of Liverpool School of 

Tropic al Medicine. The di;cussions w,,. made in variou; topics which 

included thle monoclonal antibody production, antigen characterization as 

,vell as probi,,n:s ill produci n', parasitic meterials. This will nc doubt 

benefit tLhe Po ,,i cur- project. 

In thi; pri nI wo failed to collect infective toird stale larvae of 

Di rol i ,_m i-iii L it! wa!; to pos t ponem e.it oi whi ch at tr i butt-d the 

Physiol ogy cotr . ill the Faciul ty. ']'li ; cou.vse involves the. use of dogs 

for experiment ; dtsioi!: raeld to t h, idical student s. The, dogs used 

will bt ,tray dog.; Ptai lii; from the Biian-kok Muni.cipl Do,, Pound. More 

than 50i of thet; td ,! at- , havilv infected with 1). im itis, they will 

be a g-ood ;ourc, I or ol I -:t in; ::icrof iari ae, infective larvae and 

adu ts. The expt-r ii,.lit :; will h ,ot, to early D cenber 1988. 

We also failed to; rai.,st polyclonal iii iibodi; in rabbits and/or 

mice agl.in,;t tlie f il,'iriil and iion-f i Ia l antito ,,;. We had a power 

failure ill tle Ie palnltmont durint. oin, w, -ktl ill Juine ;ndl damaged some 

of our colleictioil of ot i: .'i and Lntiei l k,.t in the freezer. We are 

now expeditin' thle re-col lent i (Ii tf the spoiled materials. 

Colle:ction of pam lsitic materials aln] ant isera 

In addition to the parasitic materials and antisera that have 
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already been collected (listed in Table 1, 2, 3 of the progress report 

no. 1), we have collected microfilaria of Wuchereria banrofti, fourth 

stage larvae of BLrugia p ahangri and their ES antigens, infective third 

stage larvae of Nctor _joyricatc'_, nera of 2 vroups of normal people 

who hay,: and nevecr htve ,,.periencu of lytphangitis and lymphadenitis 

from the endemic area; , both ii. Itdiillv i and 14.bincrefti. 

Microfilarir oi taoerof1. t i wr, obtai ned from blood of 

microf il Ir c'inic pot i intu iiv i n: in , indctri c areas oi the disease at the 

border lin, bL ,,Lut; Wist I'it 'hailind ondl Bumto hl arinized blood was 

obtain. d fro, pO t itt t with ti1crofilarial density ti 300-500/60 ,1 

peripheral blood. A volu:: o f i Iml to th, heparinized bl od owas mixed 

with 10 Ali cf (.1 N-W'dt it ITS. The htsolvsate wa; filter d through a 

nuclepor, tc's 'ta ,, 2 ), ;:i:1it. di: : ,.br ,in pores izs attd microfilariae 

were recovcr, i Irom the ciutibrane by :;hakil .; in PIBS and centrifuged at 

1 ,000 1 put Ifor 5 'in. 'le larv -,,re waho ed once with PBS and the 

dens ity wascc t isttmatod uider a di sscti Inq; tit croteccope. lit, larval 

suspeniion in PRE w s kep't frozen at -20(" until use. 

Th e fourth sta .y Iarv a, of L. pliylgi were O Wtaiodfrom the 

per i tonea 1 cav i ty of j irds tht., t had been i njucteLd w ith 100 L3s each fcor 

10-14 day!.. Ihe 1I4t,, wei, in meditml COebtaint,d cultured NCT C 109 (DI 

Laboratosy, &PrtrLtL, Mii.chigan) ;tpplumtenLed with 101 FCS incubated at 

370c 5c Th m,.di: wsti collected and rp] aced every for0 ',ico day 

around 14 dayscc. Tihe wcrmss tnd the cultunre fluid were s;tored at -20 0 C. 

Hman feces; cont iiniii o worst 01m0 rico no s was mixedboitok (a. eggs 

with moi st Kiroun chai, ,l in a gl ass bowl oiid kept at room temperature 

( 3 0 0 C) in shaded a iea ro- 10 days. The iixt ire wats sprayed every ilay 

with water. (In day 10, a gauze cad watt placed on the charcoal. and le!: 

the bowl exposced to light from a lamp for 1 hr to activate the larvae 
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to move upward to the gauze pad. The gauze pad was placed in a 

Baermann's apparatus filled with normal saline and the larvae collected 

from the bottom of the funnel were, wa-shed 2-3 tines with normal saline 

and kept. at -20oC. 

AntigLn chara -r izat ion 

The methods employed werei as fol lwed: 

Vertical !. I , I 1.ctrophor, ;i. wa. ; performed in the presence of 

1:,sodiu dodliytdCl, I I . orib d by l ,m ilI ( 1910) . Sampliies were 

[jrepar kd iii sa;ipl , Il tLr ,iI Ini i; 0.625 M Tri s, I% SDS, 10% glycerol 

and 5' 2-tiercapto-tLhanl ,eld h,,ild inl a boiling water bath for 2 1/2 

rain. They wet th11('1 IC(trl hoI -siedl in a vertical slab gel consisted of 

a 10 SIS-- plyacryloanide ,el 11l 8 .9 tog, ther with a 4'K etacking gel pli 

6.8 Lusitg el .ct0 ophoel.5 i. buft or ,1 8.3. At the end of the 

I (ct.r oplir,. it, t li e I was St a i no.d w Ith 0 .2 . coomi ;s i Bri I I i cit h tlue 

E or Silver -t aill (01,rrii o'. al., 91). El '! wa; calibrated for 

moltecular weiglit dotel.-. lation by ruin it;u; protkin iiarkr'; in parallel to 

tl.,e samill .. The mark(1.; uSed 'Jerl aS iel l ,.d: phos;phorVl as b (97,400), 

boy ine r inn al bum in (60 ,000) , egg a t bi imin (45,000) , try p;i nogen 

(24,000) ,nd lys;ozyi',o (t4,300). All the markers, were purcha,;ed from 

"S igma". Apprxi;atc mol ,cul ar wei ghts wore determ ined by the method of 

Webor and OshborI , 190). 

era bta id iroi:, iii;.il s t e):prilnenta l y infected with f ilarial 

parasi tes; idi tholc otailv i rein patint!; ;uffer:ng from lymphatic 

filariasis were. ted!;t ed oi lite pre. itc, o1 ;ant ibodies against filarial 

ait igeis before usi n in radi oirinlieoprecipi. tati n'u and imnunobl ot. 

6
El ectrophores i.s was perf ormed i n 1.5% agarose in.1 barbitone buffer pi18. 
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according to the cechnique previously described by Lauroll (1965). A 

volume of 15 'l molted 1.5% agarole dissoived in l arbitone V-Uffer ph 8.6 

was layered over a 8xlO c gl as plate an.I allc, eti to solidify at room 

temperature. Fif y pai r of 2 ta dianeter well. were 1.1ade. Th u 

distance between wtil!; of each pair wast 5 ml. Jo run the electro

phoresis, glass. plates ,. ith the agarose gel were placed in a horizontal 

electrophlort, ic loaf c .oI:itainit.; barbitol(, buffei Ii 8 6 having ionic 

strength ) I . i i.e of Iliter were as betweenO.1 . panpr use.d bridges 

the agarose and ti,- bultr illthe tallk. Ire-el,:c:rehorttic running Was 

performed y applyi i eec I Lt r ic current of 0.4-0.5 mA/cm width of the 

glass plate. for 10-15 winutes in order to equilibrate and remove any 

salts fro Lth arole go I Then equal volunset; of 10 I I antigen and 

antisertul were appli ed in e-acii pair of tI, w lls. Ilectrophoresis wit, 

proceeded for 100 mi-i at roum temperat urt. Af ter t] ectrothoresi.sl, 

llln eac toed proL io;; wort r 0l.,:vtd f rom thieo ,el by il!. ian soe eral 

changes of 0.85 NaCl. :Ile salt was then relv- d by soaking in water 

and the gel was dried at 37oC. Precipitin banis were stained with 0.6% 

Amido Schwartz 10 B. 

1. Analy !_isof2oteirl comoLtntlentsin o.ntatic extract of..f ilarial..worms 

1.1 	 Brugia aban' i and B. malay_' 

Five adul t atI a ti al e w'ortms of each species'ftail 5 a tult Brugia 

were hotogeni-.ced to;,-.Li7r ill 80 :1 sample buf er and boiled for 2 1/2 

rain. A portion of 5 1 of each satple was el.ectroplhoresed in 10% S)S

pol) acrylam ide ;. I Atl(r ;taininu; with cooma.;sie brillievtL blue R, 

patterns of tilt!proti-i.i compos i tion!; of te two B u a palrasitLes were_ 

compared. As sitvn in Fi:. , adolt Brigia worms are composed of at 

least 42 protein; of dii ferent sizes ranging from 180.5 kd to 13.0 kd. 

6
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They are composed of several major bands having estimated molecular 

weigh, around 150.0 k, 46.0 kd, 35 kd and 14.3 kd. Although the 

protein patterns of these two species of ,lBrugia worms looked Cimilar, 

some differences are recognizable in the areas equivalent to approximate 

molicular weight. of 93.0 kd, 70.0 kd, 64.0 kd, 25.9 kd Lnd 18.5 kd. 

Further analysis of antigenic property ef these Froteins is to be 

carried out. 

1.2 Wucherria hancrofti 

Soluble aqueou; extract of W. hancrofti. microfilariae was 

subjected 1 O. SIL) jl y ac,-y Iaaide gel electroph-aresis and stained with 

silver ' trat, staining. As shono in Fig. 2, the somatic e:xtract of 

microfilariae are composed of at leas 44 proteins of different sizes 

ranging from 95.0 kJ to 13.0 kd. qix major compItont s were demonstrated 

to be pr teinL I ng eLi at.d ol ecUIl ar wei gh t of 72.5 k, 47.5hav kd, 

33.5 kd , 26.5 kd, 16 .5 kd and 13 .0 1. Ve compari u , o the extract of 

whi te bl u,d cel l s obtainued ; Yuv 1(or11 l.iin, severil protein compoment 5 

in Lhe! microf ilari ac extract welrt, I oont to have mol ecular sizes 

equiva] ent to ILhua in white blod cell preparati cii (see Fig. 3). It is 

not known t th I , !;t. , whetLher thes;e Componlollnts are the proteins 

belengiiJn to th whi t bluol ceels containated into the microfilirial 

preparation or they are tle protein of the parasite uat shar- thi same 

characteristic with those belongng to the hests' 1I ite blood celis. 

Comparison b twoer the soluble a.q neous extrct of W. bancrofti 

microfilariae and that of adul1t B. ._la';-i wa,; also performed. As shown 

in Fi,. 3: the gel st.iniwd with silver nitrate stailing showed the 

exi st ence of pr ot ei ii:: a ivin l ' the sam,. m l ecui ar ;izes in both the 

somatic extract of W. bancrofti i. lrofilariae and adult B. .fay;i-

Staring proteins of eq uivalent molecular sizes among thef.e t.o worms and 

huatn blood cells were also demonltrated ill tle same gel. 
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2. 	 Detection_ of -re ta-g - aioie SAgin_ ria AgMs in 

antisera 

2.1 nse 1t-ed_animal_
 

Antisera obtained from animals experimentally infected with 

Brugia parasi to, wa; examined for the presence of precipitating 

antibodies against qrti i antigens by countercurrent electrophoresis. 

This experiment wan performd i u order to select for the posi tive 

control antisera to be used for antien characterization of our f ilarial 

worms. The antisera used are 1iWted below:

a) 	 Antiserun obtai nod f rmi microf A aumi c cats inf ected with 

B_. ma!dYi. 

b) Antiset'mi obtained from j irds _ntraperitoneally infected 

with B_. ahangi. Microfilariae were found in the peritoneal cavity when 

autopsied after blood collection. 

c) 	 Antinerm Obtained fioi ;iiicrofilaramic cats that had been 

infected witLh Nevoral dosesn of Q. Liahar i, infective larvae. 

d) 	 Antiserun jbt ained from jirds info,:ted subcutaneously with 

B. 	 t~ahang;i jf.: tiv' larva,: that hnd been irradiated with gamma ray 

from 6 0 Co ,;ourr At 45 krad. 

e) Antie:rom ,bt.aiiie d from jirds infected subcutaneously with 

B. malati oinfeLive larvae, that had been irradiated at 25 krad. 

f) Anti;erus taWi nod frow, jirda intraperitoiieally infected 

with B. Malayi infective larv:o. Microfilariae were found in the 

peritonea! cavity when aut L[p ied after blood collection. 

The 	 reaction wa; Ann performd with three different sera 

collected from non-para.;itiz'd animals and huian in eider to select for 

the negative control sera. The three sera are listed below:

g) Normal cat serum . 



h) Nonmal j ird serum 

i) Normal human serum 

As shown ia Fig. 4, all 6 antisera obtained frot infected animals 

reacted with the somatic ,.xtract of 11. pajhLigii giving precipitin bands 

tlat are clearly visible after staining with Amido black. The 3 normal 

Sera did not rnac, with te BrWeia ;iatigen. 

Sara obtained f om p;tient s suffering f rom lymphatic f ilariasis 

in Thailaod wtr, t,; d Ifr the pre;enc, of urecipitating antibodies 

against B'rugj ant i'e ns. Te .,era coI I cted were I roo different groups 

of patient; that cal1 be cat, ,,oi: d as f0:1O,w,:

a) L. !Lila:,Y i 11octed pat i ent:; shtr' ing ClIphuint iasis of the 

leg(s). They 1re all in icrof ilaraemic. 

b) IL b_ ryc I ,.t,,d pat i ont; suf fering from hydrocoelew. 


for 1-10 year All ,or i 11 o:M;. :lr ,mcic. 

c) 'eople ,ivi no, in tile endemic area of B. mmLayi who had 

experience of lymph :deni cis and lymphangitis hut show no symptoms at 

present time. They had never Leen found heKn microfilaraemic. 

As 1,wi,n in Fig. 5 ;n 6, mo.; t ot the ;;er;, obt ainiedi from 

amicrofil aramnic pat i enL, i mected %;i h L . - lay-re:cted strongly to 

the som at o e:t r a ct o L pangi ad u I t wo ris;. Sur;: obtained frontI_. W. 

h;ntcro2tt i inftcL d ia iAts did nut r.,act to the L. t2Litgljgi alitigen ill 

this exporimnlt. It w=s clearly d:;,.lnstlrated that person; who had been 

suffering Irum iya:phadeni tis and I y iiphangi in the pa;t deve] opedt 

strong antibody ras;polu; againKst Ce parasite antigen (See Fig. 6, S3 b-

S4 and SO) 
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'rodluct ion. oft .Monocj.Ol. An.t ibod 1D({i ns: 

We Lave begun producing hybridomas with our most abundant antigen, 

total somatic antLij' i frcI Brugia pabangi. This will enable us to work 

ou imprli;zat ion nd assay schene. and train a techni cal assistant in 

routine a ,ipect.,oi. hybridoi.iii p.oduction concurrent ly with our ongoing 

characteriz.tiun al ilarjal ant.ien.vn using polyclonal antibodies. Once, 

we have a c Ialr pi ctureIIf ,xatt ly which ;pecA fic ant igens we wish to 

n iocl oni I w i 1 bi refocused toidentify throtugh l , ant i bodi vs , or efforts 


concentrate on tlose ant i gesn gra Ler ntercst and util ity. To date,
 

we have 10Lie On SUcceniful fin ion us; in 3 B. Laangi ant i gen.
 

Somati c autji i was prepared by homieniz ing adult worms hand-

picked tro;i perltomal cavities of, experillitally infected jirds. Itale 

aind fnale Wotstt Wert puo)lv to,ii i-it tt.'ly anlid hooiiiiteiit d in smlili] volilnes 

of ster-i I ;aln ci with 0.2 n!,l t;. 'ih hotn g; i .: were' Sonicated 

briefly Ia t,ort, ,c it ii ltt ol, ii a pItion( ,I each wlis analysed for 

Lotal prlutein co ,iltrati u Diy a Ii:idified (bradford) Coomassie Blue G 

binding assay. ExtLracts I ri;it mal wire ttpproxiiately lO-fold 1 oer 

protein concentratiol. Dlie 2 extract were mixed in roughly the samle 

recovery ratio (i.e. equal vol . not equal con.) for immunization and 

EL ISA plate coating. 

A serisn if BAIL/c mice were i-munized with antigen spotted and 

ad.orbed onto i troce-llIioi;c sheet. Die adsorption appeared to 

stimulate good immne Iepneses with iimal imotnts of antigen, as 

reported previona 17 in the Ii telatur . Vie nitrocollulose-antigen was 

di.ssolved in DBtSO nla mixed with 2 vol Freirid' s conplet:e adjuvant beforc 

i.p. and s.c. inj ection (the mniil used in the funsion received less than 

15 )ig Ag at this stage). The Ab retponiei were assayed after 3 wKs, and 

the animals were boostered i.p. with 25 ig of similarly adsorbed Ag'but 

10 
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in incomplete adjuvant at 4 wks. The best resporder reassayed [-yELISA 

after 3 wks was given a "pre-fusion boocter" consisting of 100 ,ug 

eeluabl Ag injected i.p. on day 60, and was used in the fusion 3 days 

I ater. 

Spleon ells froi this immune mouse were fused with 653 my-loma 

cells using PEG fusogen -,nd standard procedures. The fusion Mixture in 

'IAT select ii. miditm wz!c disti ibutCed together with spleunocyte feeder 

cells in l0 plates. Wells wer. re-fed with III uedium on day 8 and the 

Ct S t 7rW iII', we S wert. asaycid by :"11ISA oi dyiv I . All wedis were 

rc-0as.ayed un day 15 and cel IIs frcrm the str once':t f wel 1s were 

transferrd to 24-we1 1 platl. The fastest growingl; "mother" colonzes 

are jut now ready for i'ick-u l, reezing and 1st cloning. 

tEluctron miXc rmI2! ic studi s 

. Theat iUo turec iutitle ,dy. wal nicrofilaria. and infectivearind_. of 

.': 3 miib:Liarvai_ of r 1 d 1 i r i ahhiLu Li 

Be( lT il,, a; thf i:ienen a1ll illmlrocytocienlicalolruohll 

studi e!; oi aol ibodybo-- I lt oi [lie ace of the parasites,lii i l'l oiloin si 

We have l I;i.c l oi orisation and organization the1 t.isid tuii. ! the of 

cuticlte aclI cv 'ail cIf icrl lina and infectivu larvae of two 

," i,ts a:; s,;i andspeci ,:;oI pa lehlt ieom d ng hoth C, ning Lralsm is ion 

(-I t'Ctrol MiI o, .o[ y;i I; 

1.1 The Iovrlat io i of1s lhLat anld cu tic le of ilicroilari a of Brugia-


3. )llh I -lo i !;!jiwtiled by the egg shel] I (Fig. A, arrow) 

The cuticle is very Lhi I ;ndt comilIleostd of cl ctroll dense outer membrane 

separated from the inner menbri e by thin fibrous zone. Basal lanilla 

,eparate,;c the citicle flromli the hypodernis which is the cytoplasmic sheet 
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of hyp)dermal c !)Is (F g. B, arrow head). These cells contain n:iicro

tubules (at), mitochundria and large in em brane bound vesicle (MBV). 

Mi.crof U k i-h. pLabialnLi , urroutnde d a (Sb) surf acejriti is by Shea Lb whose 

appears [tar.a. whi , the :;urf; ,:, of ricrof ilari a i [se 1 f is an.nlate 

(An) (Fig. The ,LtaiL is composed of two layers: Lb denseC". lt outer 

layer nidur lino by p' le h,esiog, lit oils lay ur. Tbe space between body and 

she;th i; . ii t.d with tlocculcint mate:rial. Tlt cuticleo f microfilaria 

is thir a nI com pos..d of the uxternal cor ical (EL), the interall 

cortica . ( IL) an. the f Lbro,II laetrs (Fi (Vig. i-i). 'lbe (itnIOSt 

Cxter e layer i.': most ol ect ron-donso a. 1 is oftencortLca dis

cont iou at thc annul ar The internal l.ayeros grooves. middle cortical 

is mioderato Iy deose . The innermost layeor which is the thi cke !,t in 

"'uticle, is compos, d of fibrous component:;. iypodermi,; (by) is situated 

beneath the fi brous layer of fha cutic 1 a no Tr tolipod i llO l ;InI- dorsal, 

ventral and broad latera! cords. Ad; ace 0t hy podL ri:i I c:el Is aire con

n ctd Ly do miOSiOlSe . THI, iy podermi ; contai ls i unt;I elli; (tu), mi to

chondr ia (Mi ), microtubles (Mt/, r bo;olne (Ri) and a dof' se amorphous 

bodies (DB ) of par ticul ar intores;t are ii crotubi I(!; whiCh "S ray" into 

the thin1 l.ay r of hypodcrmi: ullderl in in; til.' cnticle ( i . I-F). I I e 

1mus cl e c II!; (Mln) r in Ir at hea d odare aralled fit- iip.. except the an the 

tail. Each ceII is composd of : coI!tracti le and noncantractile 

port i hilt. c lt r a ct i e pert i oil tij ace nt to the by poder!,i conta in.Tihe 

many thick and thin iyof ilament!;. 'lhe nlnconLtact ile portion, which has 

ni. tochondr iai i, ,ne t lim be , i l y coige particles and other 

organ. Ilet, is le tA Ia i t t( i iii - parI of the c(el]. 

1 .2 The body_ Wll . __ ). L ilinJ ective larvae of _rgia. malayi . and-

'fhie body wal I of the i ofective larva of B. malai (Fig. A, C & 
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E) and B. a,!haLgi (Fig. B, D & F) consist of cuticle (Cu), hypodermis 

(Ny) and sowatic mu;culat ure (Mu) (Fig. A-). The cuticle comprises 

thr._e layer : to deusely stained epicut icle (Ep), exocuti cile (Ex), and 

the thick finely Khrous layer (I'l,) ( C{g..& D). The cuticles; of two 

specie; can 6w disat inguished by the pret;ence of d,Kts stria.ted anl in 

tA middlea of fibrots laye.r in B. poan.i but not in it. ajayi (Fig. F, 

arru het;'d). Th,, hypod er:.i ; : ppears; a; a tGin 1ayer moneath most of the 

cuticl e ,Xcel't in ;I,:,'; l bypod~erima] cord; (A, " & D). The larval 

by Iaderi: r fol 1 <y :; t h." u i l <1. patktern w i th the four cords 

s;opar atinn' thc ,in', . qwidvamst.t . 'fMt dorsal and veitral cords art. 

JodUlItculI,IL( ii.r iM Ih . of tie lhytp,.dcrmis whose cells conltain rin111er ous 

mi tochoidria, ri boheuo' E"., (ol gi bl e,; aind some! Iicrotubuls;; (MT), 

espL cially at the cytoplasITIc area in contlact widi cuticular region 

(Fig. C). li' is Aihracteri;I it; indicates hij .;h lIvel ; of synthetic 

;ct.ivities of cuti caular formatio. Nucl i ( f both the dorsal and 

vent ral cord& have I argo promitnen t ndluel, and electron 1 ucent

chro;ati a,. Neural Al event s are particularly prominent in the ventral and 

to a lesser exteit, in the dorsal cords. Thie lateral cord!; comprise 
N 

three i nt rco.,at c! in g but ,oyt rat ely nticleatad sectort, one nmtal ler 

median (MLS) and two larter sublateraI (SUS) (Fig. E). The lateral 

cords are bradLy attached to Lhe cuticle and protrude into the 

pseudocoel withtu pedunculattion. Sectorial boundaries are distinct, 

with tLh two ,;ublateral hector; enclosing the medial sector. Tight 

junction le vtwo-inthe secto'; occur in the itnittediately subcuticular area 

of" tie mediao l -.e t or ( Fi . E., at r{r, hi.a ) . A] though we ca 1not 

di f or tntt hI a;urti tr a tt tcture i iltef , hthit ci elIunder SEM, the 

longitudital s tiiat. dune band in fibrou.; layer was observed only in B. 

RhnLiLigi under T.1, (Fig. F, arrow bead). 
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W ork I2an fl_£or the I x. _)e rne intl 

1. Coati nile cOl I ect in parasitic materials and antisara which will 

be a routine work until sufficient amounts for the experiments are 

obtained. 

2. Raise polyclonal antibod ies in rabbits and/or mice against each 

of the anligofic pr eparatien, of filarial and non-filarial parasites. 

3. 	 Monocl onal a i bed ten 

lybrid coll.; in 24-well plate; must be cloned and sub-cloned to 

ensure nomno-clmi t it , and Lroz on stock; of sub-clones set up. We will 

also bein to chai acterize the fine ;pecif icities of the monoclonal 

antibodi !; by W i 11trnlt or radih ieslnoprocipitation. 'he remaining 

anim":I !; primetid and once boos t r, 1 w i thIlrugia p]ahan1'i total adul t 

.;omat i c anti gen will be rte-bno aor- :t, t- 2-month intervals to hopefully 

increase Ab aff ini ties shoul : then;e be needed for addi tional fusions. 
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We hope we will be Ible to start the immunization with additional, or 

perhaps more refimd antigens.
 

4. Analysi;; of tilarial antigens, i.e. Somatic extract of adult B. 

pahangi and 1. malayi and ,omatLic extract of W. bagncrofti microfilariae 

by SlS-polyacrylamide p cAuct rophoresis follow by Western blot and 

imm~no-ecnzym,, assay ;ga; inst I,,it ive control w;era and sera from patients 

suffering froan lymtatic iilarit s s. 

th ircnofl uurt.;cessce 

to loCaI ic lisah a t ;an ; tat al cci.t the ant ibody torisation in hosts. 

Whole Ftar;, and/or I sactI ,anatad 145 1 both infected animals and human 

patient; w il b. 'sed t o local iz: the urface and excretory antigens at 

acr I 

5. tarft sO- a and immunocytochemical studies 

1ih i :scop;i l,%vv y ii;i ; indirct imi;:;sofluore cance technique 

(us ag; an! iboy With II ). In addition, protein A:,concl la,! 1(1d 

labe.lle.d wirh hwnar , radie h p,,ros-:idasae (IIRP) will also be us;ed in 

immnnocytchr:%ical ,x:pr imont ;,t ,oth Iight and electron microscopic 

levels. By mplo is;; thc'e techniques we hope to be able to localize 

sites of ant i pass; in the parasites cdies that bind to natural 

antibodies from the sera of infected hosts. 
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. i. brillient blue B1taiLivr o whole adult Brugia pahanqi 

(B.p.) and B. maliy i. (B.m) extracts in 10% SDS-poiyacrylamide 

gel. Differences in protein profile of these two worms are 

demonstrated (A) 
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Pig. 2. Silver stainincq (,f l uu5 soluble extract of 

Wuchereria banciofti miurofilariae (W.b. mf) in 

10% SDS-po]yacryiottido gel. 
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Fig. 4. 	 Amido black stainini of a countercurrent electrophoresis 

of aqueouS ,o].ble e.Xtract of adu.t IIrugia againstlhinli 

positive control F;eni from B. maiayZ iiicctcd cat (Sa) 

B. patn illi, inlucLd _id (. 1), B. IiiiLigL iniucetd cat (Sc) 

45 krad-i.i -,litcd <ill~i jnlcct.l j i.id (4) , 25 Krad 

irrad. 	 d B. ,L ,cL j iid (;;c), 13. 11,i1.1yi infected 

(tci ; I(:: ;I2a norna.1 

orT-al jri d (51) iild norma I nhnm (Si) 

jird (I'n nI" l vv t l hum cat (S c) 
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Ii 5.A 	 NAhid blac . of i counLtercurrernt electro

ihoire; is cof t lueous solWa.e extract uf adult IB. paianqci 

(Ag) ir:;t Li' vitr:ul sera (SI a-l) , Ilegative 

COlltrO] !;(21 -i) i.Lo ;yl tLulitiaLiC. 1 t aniicro

lii]arae1ni c pot.[iuiL:; ir;Icmkd with B. Ialaiyi froi1l 

Southern 'ihIk1.iL1and (; -5 
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Fig. 6. 	 Amiidc, black scalning of a countercurrent electro

phoresis gel oi ,vIueous soluble extract of adult 

B. iahanqi (A,.) aZgaO at;L sera from ,oymptomatic amicro

filaraevic ipatienta in fected with B. malayi rum 

Southern 'Ihai] ai d (1 , , A-d) , .L' a)mtIL ;t 

a1icr(o i L., aI pauient 'ih hmcro tICil,- illlt :ULd , 1 

from I :;Le! I i 'hailanId ( - -g) ,t i i:;t. I (,I i ,w:;ii I 

persons whvo had experieice ul lyirjhaideiLis axnd J.yi,,phangitis 

from theendetid c ,:ua ofL i-i.m , I!, LuutL1 'LIhai and 

(S3 h-j S il and S;5 
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