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Anll~r"'ci~~' of •• h,1t OI','~IAtt'r"j~ VII't ' '';III' , m~lu~rfRriRe A!I.I t~~ .• ,"'AJ in,·t"trgAL~d by 
r .. di<)·immotn0l'r~i l'it,, 'i'm and polyacrylamIde g~1 fleeuoph",ui. ,,~i"B ... ," f.om p"tf .. n\.ll 
"'i,1o fJpi. tho.ehi .... i. ami from h .. m~t~~ upt:'nmtntAlly' infectO!'lI "'ilb 0 , !" 'ftti,,, metJI, 
('e rcMj~~ ' '' I,I.I~l1..u ~'l"~""" ,fOIUU,,' e~lr.cl .,,,1 ,n "' ''Q m~\Rl>olic proollNII of ,ulIlt 
"-Ilf"'~, ~nd Ihe ~~tr.ct., of mt'I"~rcftri,", anti ~I(!/: " en inllm'no l'lecil,i''''cd. eh"clfOJlhllreOll'd 
alld },,"lllfft'I ~"H~ I 'h'~1 A",I m"jur ftllli!(~,," '~'~'e ~hM""lrrilrd , ,\ltht>u l/h .'nmIOQ"~nu ,,'1111 
.I1r {I/':> Jill . . ~II. ,81\;101 :?u kl) "PI .... ~I~1 In II!' "J",c"il'''Uy .""oc,M .... 1 ".!tl! 1101' ~nUORUC ~ ~trRCt 
of AI "II flo'kc. Ihe gU kD plOlein ... o.:I Ihe "'0.1 I'r<Hlli,,~nl rom l''''\~nl (0"",1 ill Ih .. in ,.it'Q 
cull", .' Ih,i ,\ /If 1I,j"lt " '01"'" and I h~ mdRoN cRr,,,1 nu •• ct, 1I .'n " ~I'lI . ~~ I w' r it"entmll.l' 
inrr(v',j "'lIh O. ,.".""',,, ... I ..... It" ..... ! Ih~ pn .. ·,,,,. ,,( ""l i lo(_I~' Ir. r l;,·. " '"h Ih~ 911 k l) 
c-o'nl~,"rnl "Ill"" l!i ,In~'a of ;"(.rl,on. Thr p."cnll.lllf t:,,' .""g~n 'n "1I"I"nlltll.g"o~il is 
dl!O'h ... ~ 1. 

t:-l Tno n UCT.o:-

Liver fluke inf(lt:lnl!lll e,ul~cd hy 01,;.111IOr(;II;., bi" ( lTilli, 0 Idillt'I" MIt.! C/OIwrr.hi., 
r1 ill~'I., i$ /In) still n /llII jor IWllith I' , uhlcm>f;n 8.'lUlI\ells t ,\ ~tu. the Fllr E'I ~L, IIlul Centrnl 
flud Ellkt"ril I~ltrnl'c , \\'i\.h Innny milliO Il~ of people I , ul're nll~' infected, .\Ioreo\'or, 
infcClion~ !111\"~ hcen re~'Vllt l.\' rell"rl ctl from 5c I'crnl cl)untric~ prc\' iou~ly knoll' n I f) he 
fn:e uf tho \!j>4.·al\tl . The JnW.or I~ IIttrihult.'t1. nL lel .... 1 tr1 pnrl, to ineren>'ltt!! nu mll\.'l'l! of 
itnf]1iltr:tnl>, !Iud ,,{lIgecl' ftom t")lIut rit.'S in tl\l' C'ndeilltc rt')lhll1~ [.alUJrll lllty pCl'lIUnnel 
in ho th cu!l\' l1Ii, : allli ""Il'emlt'mio r('ltioll~ lIIu ~ t he Ulilre :t"'!lIC of Ihe Iloo.l~~ i J,ilit~· of 
Ol'iMIoorrlu'Jf :Hl<J G'/Olllm:Iri., tn{('(tillf' ~ IL i~ {ur l hi~ rult.~Utl Ihtll.. a ~illl pil'. relinble. les., 
litne'<:ollsulnillg lind !llIlrc "itjcclil't, me th,xi fllr ,I inlo! ntl., i~ il' Ilel'tll'll. ('lIl' rcnt mclhods 
for lhe di"gIUJHi~ Ilf human livcr Ilul.o ill feel illn lin' b""cilll tl illie ,lcll1" I1 ~ 1 rill i' l1\ IIf egg9 
ill stool .. r " 1I ~ll<.leled i llllivil[\ I III~ . HIt ..... ·\·cr. in IIIUII)' dru IIIII Illum:c,., " ful ~l' negnt il'c 
resul t i,. 111)1 nr ll~ lIn littlU, {!lr csn 11I1)h:, in I he I,a:<c " f JiL;hL infl,,·t i"n ur hilillr~' !J"~ trll c li un. 
I'rc\'imll' drflrt.~ lo.lh:.I'(·I"I' im mUII"dil1gll,,~tie tIlctlllKr~ fur hUltllln li\'er tlukc infccliollS 
"'cre 11lf,l!,'I~' IIn.~lIct.'C><.~fu l (Siri)!inlul. HigH). &vcrn! ~'~nlt,,).!i l'lI t l \lcl1tl i qll~'lI hu\'l' !1I.'Cn 
cm l ,I"~' I'lt I" tll ·I(,,· t 0, "i""',llIi inf"tlli"u huL I·IIII .• ilh'rultil' ,.,1I .... ~-relwlh·il.V wilh IIthcr 
hel minthi.: i nr\'I·ti,, "~ n:mllin.~ 1<1 Iw \·Iiminnkd (. lulI",·hnlwul. TIII~r:I\' :Ulij , \'njrnl'lhitn 
J:, C:hnit:uIIII "', I lllit) : FI'ldJH'~ ,\:. 1\1I"I,hwlt. I !18:! : Xil'i~i ll lill. Tnl i. Vi..tt:l ~ri I\; 'I'1I11'1I1~irr, 
! ~)S;l: Sr;vll j"ullk ili. Vi.I'II III LUt , l\urnth!l l1g ,\; 'I';"'u",I'I'h. I !J!;lii. UIIIIII I"U'kwII'ig, 
I\utnlh!lllll ,I;. ' ['JIILlIIU\·it. I!liWj, 

A.ll ll ly~i~ II f Ihl' 0" lPil~"i"i IIlItigl' lI~ i .• "f it " ,~'rtlllll~' fur 11I1I11,,"tllllll il1": thl' 

• n,·",;", ft·'I'''''· t.~ In U. :-. !-;i .... i"I,M. I)"I""' ''~'''I "r ,11i,·,.,I""I.,!:.\'. FH""tl." "r ''';'''''''''''' .It"hiol,,1 
U"i'· .",, ~~. IIH"t:k"k II LI '~t. T"~,It" ,,1. 
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host-parasite rdlltionship. lind for ~he de,'clarment of sl'n~ith'(' lind sjX'cific 
serodiagnostic r.un~·s. Ciu[c is currentl~' known lloout O. lIiw"rini IIntigens. It is 
reported that protein componcnLII of adult 0 .. lIillu( ini were hig hl~' complex , tho most 
nbundnnt component(s) representing 47 % of OOtlll pRf lUite protein hRving nn apparent 
moleculnf \\,cight6II,))( 18 000-19000 (ItuPP!li , Boonpuckmwig & HClllpelmllnll, 1085). 
By indirect inlln\lM~UOrC~ccncc, !leta from pnticnt~ with opi~thorchillsis " 'erc found to 
rtact stronglv ..... ith the cgss Rnd s urfnce tegument of the parasite /l3oonpucknl\\'ig tI (II. 
HISS). The purpoao of the present stuJy \\'I\! to chnnu::tcrizc nlUl to idct1' tif~' O. lIi~'crrin i 
cnmponcnu thnlmn:; h;lI'C fIOlcmtin l in immunrldioguO!i!. 

Adull 80lllll l ic. onligtn .• 

~1ATF.ItIALS Af'!D ~'F.THOn S 

/'rtJ~lrufio" oj O. "ivt!rrini (llIli{l ell~ 

Adult 0 , I,it'e rri fli werc CQllccled from ham~ters e:Cl'erirnentn!ly infl:ctec.l with 
metacercnrt.u;: uUtnincc.l rt'~rn the f1!;sh of !lntumll.v infeelt~ 1 c.\'prinoiU fish (Si ri!inhll, 
Pucnglorn\l'lltnMkul. Sobhon, Sliitongdt!c, Wongpll~'ll blll , i\littllnOndc, H/ldnmyo~, 
!iunn"!! ,\:. lI nrinlll!(u ta, IflS,I). ,\flU \I'Mhing Lhoroughl~'. lhl'sc fl ukes ".'crc homogenized 
1\1 "ec in Il ~ rrlft ll ,'olumc of O'Sii% Nllel (llit lint·.) in (hI' presence of 0' 1 m~, 
J1hcnylrne l h.l"I~n lphonyllluoridll (I'M SF) lind 0" rn~1 •.. I , ' o~y lllmidc.2'Jlhcny ] cLhyl 
chlurum!Jthyl klltnnc ('['POI\). 'I'll\! ~ u ~"en~inn WII.!! then .~O l1ielltcd In lin ultmsonic 
di~in tcgrllto r (Sonil'r!;!! I r,u, ~ I S E Scientific In~lnllnl'nl!l, Mnnor B.O~·IIJ. Englnnd) SC i to 
opcrale III UII\ :cinwrn IllUplitudt· Itt I .uin inwn'alll for n lutlll of 10 min aL .j ec. The 
!lOilicatt! WILli k"pt o"ctnighl 111·1 ~G beror .. ucing t'Cnl riful(t·d (&1,:11111 HC·Mi, Dupoat 
Insttumentll, NewlO"'n, ('on n,) lit 10000 T.p.m . ~( r 311 min. The supernlltllllt Auid , 
rcCern'l] to It! -"Ilrnnlie nnt igcn. Willi kC ]1L in ~ 1I111 1[ Illl~l'mlS at -:W ·C. 

Ad'lll fS rlllliljrM 

'['he rnet nhulie producl.~ ( 1':8) .,f udult O. j·!t:l'rri"i "'I~I C ]l rI']1l1red from Ihe ill " il,o 
culture flui ll ill lI'hieh thc!<C nllkl.'~ we re lrlu il1 t llim'd crull. Vichnsri ,\.: Siri~inhll , IDS:!), 
ACt" 'l'l\' mil l itu Ullkl"!. whi,'h h.1I1 nuL 'iU lfcred dnmUI(I'. ''''re collcctC\1 from :he hill.' duct 
lind Gllil bl:ulth'r nf C1(l'erf!llelllll ]] ~' in(ech·.1 hltlll llteNl ~Ilrl imml'lliatdy wl\lIhcd in 
!lank 's Imlnrll"d .. :lIt -""lu ti"l1 ((:i l >t~ " Gr:ulk" 11I1I1ml . X. Y,I cnnl nillmg penicillin ('2OtJ 
uui tl'/rnl). ~t rCfllll.n~'cill (:!(~ l /lg/ rn l l unt l fungi1.onc ('2 I'g / rul), 111 !I l~' ]l i'~111 c.~l'tlri llleI1L, 
Ih.IH:.~ Ilt' te muintajnt~1 in ,<it,,, lit :I'; 'C ftlr :1 .111.,'''' in EIIJ.lII"~ h'l.~111 mc.liurtl (BMt-:, 
Gibt/II : 0' 1 rnl /\I'(lrlll) in a llH ,~dy """ I'rnl Hlu",~ C'1II1I1i .mr umler nlllLtlllo~ plr (lrtl of fJ% 
CO,. The culture fluid 11' 11.~ Ihen ~ulllri rll l:'!1 1 lit 2U(1{1 r. ]I ,tII . rur IfJ min in II rofri gcmted 
c~nLriruHc, Tire den r .~ lIl'crrmlllnL lIuiri \I'n!! ~Iurcd fm7.rn!l1 - :!O·C I1l1lilll ~ ullicicnt 
Iluantit,l' hu.1 111,.,.. 11 c"lIe,:II"1. The J,,,, ,kd ~U ]lern lltnl11 culture IIlIill "'n~ thCTl'l1rtl:r 
oont"\lntrnlt"t l in IL nitro/gl'n IIlIUO .• pill'te loy UlclU hrnm: ullrnliltralion (1'~ 1 10. eul· tllT III 
HI k J) . Arnielll1, 1'('xiuj!t"n, l\illl\.~,), A IlIfgC <'nlu lnc fir :<ulinl' "'US IIl lt1er! III till! 
t1mt:I'ntntlt~1 II n;rI n.nl il ""t. .. te".,m·'·III1I1I~~ 1 loy IIlr rnliltrn l"'" Iwi"I' mllto In gel ritl or 
n 'si, luul ,'ulilire 1IH'lliu.n. 

I-:IJIJ fHll ilJ~ , JI 

All ul t IIlI k,'K were 1""IIIIIo;I'ni7,I', I, """i""",,1 nllt l ",·ntd f").:I,,1 "~ .1 "~"ljh,'d III""·,,. 'I'll,· 
I'cI~el WII,~ Inrw'l)" il1ll11:1 " ~.~ wHh 1m",'" IIf ,·,']]ulur ,Ichri._. jl1l I):III ): f,,"n mi"I'II""lIpie 
c~nmi rUll j,rn, I t \I as rt"'"~I""I1,Ir,.1 ",,,I nllu'n~1 III ~', l i.m' lIl 1,.\' ):nl"il;,1 ju" ~'\'t'rn l lilli,'" 
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Opisthorchis \'h'errini allfigt ll" 0003 

to reduce celluln r debris. Tlie preparntion obtained a .. such WIt! e:'(tensil'r l~' 
homogenizcd ilL -I ·C until most eggs nppclHed to be rllptured. Soluhlr supernntant fluid 
obtRinrd Ilft(lr centrifugal ion ,,'/IR IIsed for SDS-PAGE annlysis . 

.If ttau,cariolllltliye"" 

MctacerclHillc, indh'idually picked from the peptic digrst of infected cyprinoid fish. 
were w~hcd ~I'rrnl time., in solino prior to hcing homogenized lind !IOnicated liS 
described for IIdult " 'orm '1lltigens . 

... hltiUrn 10 O. " ivcrtini Oil/if/til" 

'\lIti~ctl\ ClI lllllillillg 11111 ibo(lic~ renctil'e with O. uil'c rrill i 1\111 igCll9 we", flutllincd from 
thc follo"'il1!; 1I0urccs. 

Pf,llien/J lUi/it oJlj~lhf)rehi(lJ i~ 

H tlmnn ~e rR ll~cd in th is Mudy IIwe oblRl/lro from pRtiCIlll< nttending lllll outpnt ient 
cliuie of the Ii o~pitlll fo r Tropil.llli Di!clIlles /FllcuIL.\· of Tropical ~I~icinc. Mnhitlol 
Unh·crsity. Ollllf!kok. rJ'huiIIlIHI). LxnminlltiOIlS ftf~lool SIII III .lts for i~estinnll1nrnsitic 
infecliolls, LOgl.ltiwr with blood ILnd uri lllll.\'sill. werc rUlIliuel.\' performed fo r nlllllll ient~, 
Patienls "'ilh .• i)o! IIM :til/ I ~ylllp ll}l1ls con~istent "'i\h o l" ~ lh()rchin~is nnd whoB(! s tool 
CXlll11itHltiuns >l 11U"'~t1 unly O. v j"~ rr;,u' eggs "'cre ~ell'l; tcd f()r Ihi~ 1I1udy. ilIon!! , nlll pIes 
from Ihc.~c flutll.ml ll " 'cre allowed to cl()t nml !j(]rll were kcpt {rOlcn imtil' i,tulIJly unriJ 
ulmly.',cd. 

""Tp~Ti"'~I!I(lII!I "tj~rl(tf 'IIIm .~I,.r~ 

Bluod Willi !l1'Umcd fmrn the 1I~~cndiug norl.a of hurllstl)fll orally infccled with 10 
met .... cercnrine Ilf O. vi" er';lIi (Sir i ~i nhll ~I III. 1 DS·,: J'llCn!; tolUlI'nlnnllkul .\:. Sirisil1hll, 
I!lSU). Groll p~ of h:tllIli lcl1I "'crc 5Iu.: r-ifki.:(j ,11111 bIIlOtll,lk()ll 15 dnys, I. J BIIII (Imunthll 
IIftcr ill;;:ctiotl . :\l'l'lo[,rill\" :<erulI1 .~J!edn~ Wetll I"-"Ill'd Ilml kl.lJlt- froleu :t~ _ ~O"C 
lIul;! nnnlYH:d. 

/lwliu. imllirtIIflWt(lpil,' liuII tl/O. I'il'errini tlllli!,'f ll,s 

Imll1l1ll1lprcll ipi lutifl u 'If '~JI'!lIh!l rrc,1 o. "II 'I'"illi Ilnl. illclI~ h~' hUII\111I IIlId hlLmllter 
IIIIZlIIII1II ~" rn WII~ l ~'rr" rllwd ~',,"~CIl\ ilL lIy 11 ._ dO:~l.IfiLcd 1,.\' [v llril.l .I.; .Julles (I Din) , IIsiug ~hc 
Slli phyIIlI.lUC'·I I[ pfllie ill ,\ Pfucil t't.llliullll·,:hllillill'. t\lIril:cns YO'cre rtItJio·iudillIl14.,1 b~' the 
dll"[II.u itll.l · '[' It:<:IlIIi ll'lI.I usil1 )! >I tIIli" uf:! IIGi radiuncth'C iVtl llll' nml 0'2/11: chlorllrniut'. 
T Il' !; /,r"l clll ((;tI;cu",,,,,,I . lIuliter.l.: GI,.I·cr. I!.IU:j) . SIUI,h.I·I'JelICI.IIII I'r<>teill A USCtlllS 
Imll1l11l1l1lll :w rl lcn~ ",1I.~ uhl:Lim·d clJlmlll'rcililly Ill! S,'phuru!SC'(:ulIjul:lltcd prolein A 
(f-i iglllll. r--l r..\Il1i~ . ~Y.' l . '1'" rnillimi7.e uUII.~ [ It' l.I iIi S hindinJ; of nL,liolletin'ly lulu'lIcr! 
I'r<,'dtl ~ tu /Ol'ru m " ""'I"m"lIt~ rI/lIl WI/lcin ,\ . all 1:t1~' lIl',1 wnh-in.~. if llut indicllt,',1 
urhur\\'i.'«I , l\t'ft: , .. c·mb rl l",1 1,,\' illt' lihUlillg lito: "lIl11pl,· fllr :!U 111 ill "I ~ ·C wilh 
ulrll r"llrinlc '1II1'1U !11,~ "f !1u<lI,·t! II l'r llllll ."'1.ir lllll (II':! I'I II'I! I'rIIl"inl 1111,] I'mlt 'in ,\ 
~"" ,llIlr"~I!. Till' I'ru," lh.,rh\·,] Itdltl ll~lllIlIljg\'II.~ "'~I'I' tlwll iUlmull"I'I'I'l'ipilnll',1 wiU, the 
1Llll1fl11Jrillll ' im!llllliv ~"r l l ,\fil't "·U:dli ll].! . ~ 1 1"cili ""Jly 1 ~1I 111,1 'Ul l i~l'"'~ 1I,'n' cli~~III:;IIII'd 
[,11111 ti ,t' ' :lIml'll· .~I·~ I,y h,uliuJ.( ill ~ lI mJlI I' 11I11Ii'f [ur :!':i min. IIn.1 :<I,,,plllal(~1 h.\" ~."I iu m 
(1",I,·rtjl ~lIl f l ll lll" 1",IY""(\'!lImid" gl·1 , ' II'.-tlll [ l h"rt·~i~ . 
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V 
Fi~ . I. SOS 1'<llyart~·I~mid .. ~el el.....,ttnphMO: .• ,. (I f 01,,,,h,,,rlt'J t·i .. r" i~i ftll';~~II~ • ..I.dult Q 
l<)"'""C utrn~1 11"'''f I) .. nd 1Il~lfth(ltif I" .... fuel I ~:S. 1"'lIe:!J ,,·t IP elf'rtlnl'hf),~,.-d ~lId 11 
~ ll\lnl,1 " it to C,~"",,~.ie "I,,~ . .r\,rn .. ~ illdkllle ", .. jll, ('<l ln/'''''fllt .• of the 'O"'Mir "Xlr~ct 
Iii- Wid) d""h l~!) nlld "f the ES tlW kD rn<ll~rlll~) . IIdA,I"e ln ul~~"Jnr \\'el~hI 8 (.11,) of 
.• tn",f",<1 (Mtkc~ ~'C ., ho"". 

l'oI!1f1(;'!I/m.rtl/e grl dtClml'lro'~i.f (PAG,';) 

Slnl> J!I,j e l (Wlruphllre~ i.~ WflS IlIJ rformcll in Ihe I're~e l1ec u( I % (w/ ,') ~OI litl!l1 dodecyl 
sulphutc (S I'S) us ,I c~crihed hy Laemnrli (IOiO). A IU % (w/,·) Ilrryllinririe ~OIUlioll "'Il~ 
pn.l IUlrull 'llld illhmcd 1<) Il-I.Ilynreri1.c nt rOllin temperature (or at 1{'lIst, 3 h. A .j % (w/,') 
~lackil1g ),;1,/ \\"fI~ f'.rmcd on the till' I II before thc lIlIlIlplcli ""cre Ulll'li{'d . !loth Ihe 
unkml"'1\ nnd st llm)lInl proleil1s were prepurc,l ill '1Ill1ple lmffl'r ~lIItn in i l1g O'OO~5 ~I 
T rill- II (.'I, jilt i)·S. I ·~. S DS. IO ~'~ (',/ \.) glytwnl lind with nr wi t hont 5% (\"/\.) 2. 
/1wr';,ljltwlhlll1ul 1111\1 lI'~rc I .. .:u t~d in 1\ humuS wllter linth fur 2':j min . Tho gel wn~ 
~Wlil1!:cl witll C')l!lI1n:<.,iu hll1c or' IlC riucl i,: :lci,I-SchiIT (1',\$). dricd IIml c~I'/1~elr to r'uj i 
X·rny film (Fuji I'hulu Film Cn .. 1.Id . ,J1I/,1I11) II~ - jO ·C. The 1I1I11l'Culnr weights 
nf clel,lfllllhurcti':lIlly ~,e llHnllc·d cuml 'VIll'nt.1 werc determ ined hy cllll1l'"rilig with 
lIt.l llltillfll.'l '0.:1 d!,:,~crihcl r clStlwh t: rt.l (Webcr.\: UIIIJQru, HlOO: Scgrcs~ k Jnek:lOlI, Hli:?). 

1' ,0/,';" "~I~ rllli'lIIli"/I 
I'rnlci" 1 :lInl·':nl!""l.illn~ ,Ir "II O. "i~" rritll' pTt'l'aruti"n,~ WI'I,' 1'~l i nllltl'll h~' II FuJi" 

mulh,"1 (I~I"· ry . BI)~dm,uglr. Fllrt.t Hllllliall, HI!i11 tI~ ill" I"witw ~I'rtrltl III humin 11.'1 II 
'" '"111111' I. 
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Fi~ . ~ , '\ " I.".,Ii~~'R,'hie I"'W'W! or u" ,I"I",Ue.1 f),,,,,A,,,,/t, . l';"'''' ~' "" ( i ~~~ ,\dull 
""",al;f e~u.ct 1'.aUf. I-~I. ES tI ... u~~ 4-1;1 • .,d nl~I"'."r. ' ... ,d !>Omati" e.11rt.~1 !I~. i-Ill 
"'e, ~ e!~clffll "",.t •• ·d t..-r"ft IL"",e. I. " .",1 T} ~.,d ~nr. ~, 1[; . n~ .111 Ilf'in~ 
im "'''R''I'.~r'l'il", .. d "",II /M'<lI ... , •• nr." ,,1 h,n""" !!o< rumO;;;-", '"ut. J""",~I 0 , 1:1"t,.,i""I"",j live 
(0.,' J h"nI"" ""roo", (I",,,~. :1, r, " n,1 91. '\ff"" '~ 'nt/iale cO"'I"mrflU "f .dulll'<lfllfllir e~II" tl 
Ih .. 1 "~r~ Jal~'U,"1 ,rr",,~ly .. ilh "' I, Thr ~1R1 ;" e m""'~"'nr ".id,l.o 1.11,1 "f IllInd"l<I 
IIIInk""' 8'r ~h""' n. 

It r. S " I,TS 

I'ml~ jl/ profiirs (If 0, \'in:rrini 

000 S 

(.\)Oml\.';"'le 1,lut, .~ l lO inlrlg (If 1hz S OS- I' :\ GE plll.terns ~holl'n in Fig, I intH..:ntc tIll' 
c"ml'l (' .~it~· fI[ a'lucfllI:> Iillll1"1 ic 1 ) .~t,I 'u C t of utl lllt O. ,'"'nn", , ,\lllre thnll :10 pel'tidc~ with 
,11 , r;tnsill~ fmlll J:! II) > I I Ii k D cI1uhl hu detcch'tl, n·glln llc, •. ~ flf II'hl'tlll: r clcelftll'horl's i~ 
WIIS l'<lrncd <lu t IImlt:r rl'd ui'l'Il ur unrudu!ll'd c'lIl d l liuu ~, ,\ uC I1 Hi tomclcr Inlci ll )! u f Ihl' 
l'u .III11ic cxl rll ..:L ~ huwI'd Ihn (" lI(JiJro.~ilnntcl)' ,ill'Yo "r thu tullll protein Wll~ 1I ... ~uci lil ed 
wilh IIlluuhlel hlll'ill,l; 1111 ,1/,OIf Ii- Ill klJ I Fig, I, LUI": I), I h·.~u lt", {Will 1',\8 ~ ll\illill g 
alill lecl iu "inoJlllg (ulIl,u bli:.Jhl'. t ""~en·lItiuu,.) imlicllll'l l IIml the dUII~le l is II 

glycu jlfutciu, h i~ JII,,~t liI:dy thllt tlit, glyl''' l lrlltdn IlulII,II,1 i~ lu~ .. Ii7.l',1 in Ihe I'UrflLl'u 
tl'j,(UIII l-' 'jH "r till' l'''r''~;I'' "";, "'II~ III~tI II J,rt,tlutnilll' IIL ' '''IIII'',m:nL fuulI,l in Ihl' Tritun 
X· t,HI c,~tr,,': 1 (lIt' I IIIJlli~ht."1. 1 '11'~" "' lIli"""'I, 

Unlike l he N'IIIU!i.' ",~lr.II ' t. I In: IIII'luh, llil) ",,,tlUl i t.~ IIf IIduli rlUk l;~ IIlILinl niUI'11 i/l pitro 
ill /,ml,.ju · freu 1,.IIlul e m~'{Jiull1 c,~ h i h it('tl II ,~ illlr l l, : xnx , l':\(: I·; 1'1It1 " rrI (Fi l:(, I, 1.11111' :!), 
II. cuu~istt'd "f II ulll i"r ':utnl"'fIl'ut ",ilh 1111 .11, ,,1"1'1\1 ~J) lIud 11 {t'lI' m;II111' C"IIIIHUWUU, 
" "e"( "'hkh h" d Ihe !\Iuhilily "f Ihc ,l;1.1"'''I'rt,I<-in IIIIuhll'l "hm' I' . II .• '111111([ hl'I1"II'1 1 
11",( th ... ~!I II () "'UIlIIl IlI1'1I 1 w,~. PH'N' II L ill In",· IIII IIlltil,l' 11111.1' ill th., ~lU lln ~ie 
e,~ tra<:t, 
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i1 
~.;~ . ~ ,\ulor .. ,Ii~r"l'h;e J).1tt~rn" of Ih~ immllnorracl;n an kD molf\·ul~ . ,\tlul~ romll.tie 
r .• 'rRO\ " 'a..lnbellc.1 1",Ih "" (I,IIM II Mit) then ItntnllllOptfflpllMf d "';lh normll l lllllnRn 
!!e ruUl (wu~ ~ l IInoJ "'Itll " pAnel of indj"idllRJ !efn f''''11 Ot" p8tient~ (I ~mf8 .1-8). 1~'l1e" 0 
"",) 10 rrpr~"'nl I'nl 1 ~ rrI' nf" p"ilc<i oe,'''" r"'lll lI. "n,h •. ( 0,,' pRlien! hern,. O ... lIe 9) lind 
.. r'er nutn,,'n!" iI h pru.i'I"&nltll r.RM W. W th'Y' po",·l rrRlI".lIt) ~ te~.lId 10 ~'jS' :? fllr 
all othH ~XI'I"II"ti,," ". 

HtlCRUf'(! of thl! lilllitL.u ,\unntity 11\'ailnl!lll for stud,I'. the SOS-I',\(:E patterns of 
rnctn~1lrc:Hi,,1 and I..'~C o~ lra llt..~ Iliuli v Ill' ~tlli ll Cd with the ~ il\'er "itmiu rncUlOu (dntn 
no t, shown), 'rhe ~t~·il1ing pnttern~ "r lhC!'c two dcvcluJlnlul1LnJ s inges were l10t nH 

~mllplo:< liS thu~ or Lh Cl' adulL wurm ",~Lruet \mL werc cunsidcrub\\' more cO Ul plie;lleu 
IIUln thut or the ES, While the fin kD IlIJ ptide nl;o nlJlru!ICl1ted n :nnjur COllll lOur.n t of 
the muL:!. t.'1,Jre:' riu, it "''Iii clnl~' II minor I'rtltciu cotlll'u llent in the cgg~, 

C:/ulI"r:I~ri;:III;t!1I 1./ (), d n:nini tlnliy!,,,, 

i\lIttlr"di'l!!rnph~ " f Ihe "nri'L"~ (), ijillf r ri"i l in'l'nrntinn~ Inhelled "' ith 12>1 by the 
ehlurnmim,l· T ttl\!Lh' lI l u te "hnwn in Fill.:!, ,'iimilllt tu it" Ju'ull'iu ~ tu il1ln~ ImHl'tn, the 
laLdling I'IIl!crn flf !ullflL ~urnulie IIxtr.a1lL ""II~ highl~' t.1 uni.1ex L~'l \\'i t h mnjur Lund! nl 
II(I~iLiun ~ ::10, -I I , :m~ ;I:l, ului Ii- Iii k () ( ,o'i l: . :!, i.nne ) ), Un th!l uthl'r huml, tlw Inrn:lling 
1 , 'ILtcrCl~ "r ill "ilm mll tnhnlic pr," IUdi< (~·ig. :!, LUlie -II " lid 11l," IIII'I'n'uriul sUllln tic 
extract (Fig. :!. LUlie ,) '''!In, cUII.~i d l.'rnb l y le .... ~ ' :tllnl l ""~, wilh 1\ I1IlLjor lm ud III til\' SII 
k L) r "l~ it , i llil . ' ['Iw rnl lin.i mcnunllpnll'i llitut,i' "1 I l'slIll... l'rt"I'1I1I'~1 in I-'i);. :! I'Il'urly 
Ilcmllnslmtl·d thllt thll il llmllllun'ut:li\'l' H!I kl) I~flnpullt~n l \\"n~ 11L · I '~I'nl in nit thll'l' 
O. lIil'nrill i pt")'uruli.ILI .... A IIInjurit y ur '''l'm rfU l11 i ll l li\'illulIl~ with O. /';"rrrlll i I'}t}t~ ill 
... tutll~ renult.'t l ul~1 with till' l i - Itl kl) .lt lulllt' l II00ig, :1 ). A wl'lLk,',. ('l'lwl i.lI! WIL ... 11111t',1 
.... ith ,·ult1 l ~ mcnt.'i lun'illg nil .11 , uf >, III , ,H IIm):!tJ k ll , 

Al1 lihl'dy wild IY!! lI'it.1t 1.11" ::111 kit ':IIIIIP" 'I1,.,I, \\'u~ " "II~i.'I,' nll,l" IIn'~I'l1t ill lht, ~'nl ur 
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nil rmlll)nl~ wit.I, UJlil! th l)rchill .. ~i~. nh hough the in tclllli!.), of the bllnu \·ari~.tI frorn one to 
illlo t·her IFig. 3). ,\ lorcol'o.:r, the in l t· " ~i l.y uf thi~ llllllli dc('n'nscd cllUsiucrnhly nner tho 
pnt.icnts were tfcal, ·t! "' iLh PfliZirlllllllle! (Fig. 3, i.nrw 10). Simi/ ll rI),. ~rn frum hnmsl!'!'! 
c,'I>crinwllllllly illfect ,-d with O. I'j'"errj'l ; g!l vt: a 51,ru lIg WI\(1(il)l1 " ' ith thi~ component 
(rig. -I). Th~. IlrlLib"dy In I.hu!:ll} kl) (~H1'IIO IICllt L'U utd he Iluleulell liS cltrl)' 11:1 IS dl1y.~ 
lift e r infr\:t;UIl 1I1Hllllt! illt ClilIi t,\' IIf the hllild inctclI~cd !I1!Lrkli dl~' thcn.'nrtc r. IJUt lignin 
dcd incd foll'lwing Prll1.i'PIiUllol trcnLlrmlll (Fig. -I. LaliU S). TIll' lin klJ COlllpOllcnt 
thcrt:forc "1', II.llIrCI I 10 be 1I1~ :!,: jfic fnr O. "i,'r, rrj,,; 115 it tended on ly fniutly ur Wln lly 
fnilcu to relict lI'ilh ."C tR frmn ,'lI l ie lll ll lI' iLh uLlier fi!lrulIiLic infcctiulI~ , fur e:<nm plc, 
ljchistO!;lIm i l~~ill , putnJ;unimil~~i~ IIml innhlri,\ (Fig. Ii). Setll frum IIlIimlll" c.~ Jlcrirl1t: nlnlly 
illfcctcd ",ilh Srlti.jl().wlll fl lllllIlAn,, ;. S. jf'lKmir.lIl11. S. IIf""",'filri'llII. S. III'/..'Ol,vh . 
I'urtlr}ollimu-J "r/'"JI,rm'M, A II'jiQJ</rollVy/iM rnll/OII~IHi., 11 1111 r;"fI /I'QJ</tllllrl .fpillivrrlltlt 
als" did nnt rCII~ L lI'i l-h t ,hi~ 1:1II1l/IIIIII;IIt (dllt" nllt 8hllll'lI) , 

111 .~ t:U Slltfltl 

'rhc dn ln I lrt:.~~'nh:d ill thil< l<Llldy "III1/irnll:d lind 1')[hm' /I'11 11m",. t \' ,",rtl,d h~' uth" t 
invl::<tignl<lrll 1· /a llcl'lu.iwIlL ,1 Ill. 1111'111 ; Fllly \'II. !!Iii I : ~'lnl'l'll ,1;., ~·ll1l·,' It , HlliU) lImt 
su"crnl O. lOi"Hr;II; /lfUlI'i "" CIIIII,I r,:v"k ,· 1\ hUlIlllrnl h"'lIUlU' n"""lII"" ill lilt' ~l'rn IIf 
infcclc,l mlln 11llIl lIl1i lnll lli. lI~ing ill llllll llncll'I'ln)ll11l1l1,lil: IInlll,I'"i", I,h,,,,,, illl"l'S tiJ.:ilfllrll 
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Fj~ , !\ HI~",jlic lly 0(89 kD 11I"lc""I~ , ,Idult ~olU~ljc ",~'r~cI .. ft.lpl.tclh~1 "j,1o '''1 (I.1\n~ 1) 

I\nd 'hen I\U"""'II 10 II'I\CI lI'ilh III/rmni hunulI1 ~er"m (I.ane ~), 0,,' hUlnMIl ~rurn (I ~'n~ 3) 
lInd 'It"rn from 11<1',,,,,1.00 " 'illl f'1~~""MiN'" f~kj1""~'" (J~'"e." a.,,1 ,~), SCAHI ..... , ... ~ ""'''.fOft ' 
(J_'n~ II) ~",I J'n""",ft''''''' Ittlr.nI"m," [I .... ne~ 7 AIl.I II) , II .i~ .. lfir"n ' .t~ ~1I0n "'j,h lilt S9 
kl) lH"l~c ulr "/l. "mNt "nl~' "itll Ih~ 0,,' ~rllm. Thl' 4~ kll r""'I'''''~III . 'III ,hr ",lor< h.,,,1, 
.tACII'tI " ','h ~ mnJ"my of....,rn 'e~te,1. 

rlcmon~1 rnteu the Jln'~Cnt!e ,,( 11111 ib()dic~ rCllcl i\'c wi! h 4.- i (litref"n! I;O tlll"!t1 I; IlI ~ ill the 
l\lpICOU~ c;< trn cl, o r mlttl! Jlukc~ , in lin; wrn <lr [,nti c nl.~ with oJli~th()rehill~i.~ lind of 
h;' ltl.'lwt'!I CXI~ I,ilt1t'l1tlllly inredl"l with O. ~'it·"rrill i . While ~u\'ernl ilion: CUlll p(tucnll! 
werc ("uud i .. tho pn:~CIt~ ~ tutl,\' If) I", irllllllll'"gcllic h~' fll( li",itlluUUlllptl'cipitnl illll RUU 
nUl,)r:u/iu,I!rnphy, uuly 4- ;". t"i)ml"lIIeIlL~ 1I1'IICII' tn 1M: ~flCcilio fur O. I'i'·~rrilli. At h;,n!i~ 
Il!\e cllmllumllll, i,e .. Ihe S!I kD rn"[ecule~. WRlI nul lI lnge specific IIml cuulu Uc 
demon~trnl,'d IIvl !l1I1,\' in Ih\' udu!t !lukc,. hut I\l~" in metut'tltcnrin. 

[I wns uf c"lI~iderl\b[e inlore~1 I" lIule thul,. nt len,,' hnlf of the tllllli prntoin in the 
'1Iluit MUltlllli" (l,~t rl\l :t WIlM 11~~ocilllc,t wilh 1\ Ii- IU kl) ~Iyeqwuh:in dlJublet. II finding 
lhnt is~illlilu,.11I tho IIlIe flll",rlcd Jllu\'iu\l.~ly by HIII'I'ul ~/ ,,1, (JU!:I!i), 'J"',1!ulla'r with the 
rc.~u[t rrum Hili rudill.imrnllllul'rc"il,itati.,u of Iletcrgcl1t c .~Ir:\I: I" (ullj1uhli"hcd 1111, 
sc rvlllinns), it III'flCnn"i1 Ulul Ihi" '! .. uhlet ill IL .... ~IJ\:inh_"if with the ~urrul!t.' teg\lrncn~ uf 
adult !luke", JI"\\'\lI' \'r, il inl :'1I\.~i.~ tenUy. "w"kt"i f irtltllllUC t""'lb"~\'" ill t lte ~en. uf 
[llItiCIII" with I)I.ill thllrd . iIL.i~ 111111 .,r hlllll.~I('r.'I \':'< l'l'fiulI'tll"lIy infcd\"il with Ihl' 
1 'lI ra..~i{c.~, B'''lII llul"knlll'ig r/ nl , ([!Itt!i) 1<10'''''\,,1 1..1' "" i"dill,(,t irnlllllll"UUUt1.'''''''IH I' 
1\',:hni'JI 'c thllt "1II>r".~illlutcly 7:;% IIr illtlil'idl!lt tj' wh'I~\' "1,,,,1,. \1"1'('(' 1~,,,ilil'I' fur 
O. rlilllirrilli 1:1;)(" luulnnlihwJj",. 1"'II<:!iI'I' \l"i l·It nIl' I'nr""itl' 11"),:111111'111. ('HlIIUlln'till'ilh 
IIlhur ':'"IlI'''II~'III ... , Ihe rclnlll,,' ly II,'uk jl1llllll " "~('''I'';ly "r Iltj~ "111 '11""11',,1 11"'~' 101' 
rt'IIIII·,II" jt~ I"w 11I ,.J",'ul"r w"jJ.!lt! ",,,l/tlr it .. i"~nl ""It , "lit III'" II",I"r nnlllnol IlIr,"'lilll!. 

Ull likl' lhe ",w t""It'I:,'[ar 11,,11-:111 ,11I"1",,t, U", ~m k!) l'fI.I" in lI'hi"h "'n.~ rllt.",I!" I .... , 

/ ?) ' 
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Ojli!'llwrehis vi\'crrini rmligfl/,f 

presEnt in small qllnnlil, rc~ in adull worm sOllllllie C:<lrnrL hy Ihe ('I1Ulull~sin bluu 
staining S DS-PAOE p!llloru, il111l01H'S to be highly ililinullogcniu for UiILIl und :llIi1ll1l19, 
H reacled lIIost ~trongJy a nd cOII~i~ tell tJ~' with aJ I immulle lICl'n Ic~tc~I , "'hidL inc!LUI(!{1 
:lem fr um 1;cI'or:l1 iILlJ i"idll;\ ls with Ollisthorehi""ill , .\lId ."Crlt from (lx [lCrimentlllJy 
infeoted hnLIIHtcTll, MOrt.-ovcr, IheRe ~crn nlll{) rcnctcd with :I "i milnr 1II111"tilllur ~ i7.C\1 
cOlUpnllont prc!\cI1L fll LIIotll ~'Crcu ri n l ex tr"c t , Whcllil'r Ihi!! iUlillWll'rcncli\'o Cotnl'fl nont 
which ~11I ~ 10 he pn~S(' lI t in tho I'llrioll., dCI'c!(lpmOn lnl stngoll is nn l i),lI' nhmll.I' illcn t ienl ' 
u r 1}Os/;cS5ClI onl.\· id\lI1t.iclll (lJ1i!ope~ femllins to he inl'c"ri"nled. 

Un liko tho Sfmulti'J CXt l':let..~. tlu.l lIu:I.ll. lmli l! prndll':ls "f Ih c.~1l ,.dull, W'lfIn~ 'ICI\! 
cO II~idelnhl.\' iUSli ellnl pli..!IIll'l l. 'l' ll1ll11l1 jnr Cllnll"JIHlnl. Wit" the SHIt!) pul.\'IIt'l!thh: Uilit 
abu reud ed ~LnmLj ly wiLh ' hi "nrinliS immllUU sera ulllp lo,l'ud, Il. fuil ed It) he ~tl1 incd by 
P,\S uml rh tm:foro ill PI'l,.~ IWlOhl.l' 1101 (\ glyliolll'Uleith Ilc,~ IIIr.s of SOS- I' I\lt ,I'; I1l1nly~i.~ 
with or wiLholiL 2'Ulorcupl octhlluo( indicll1ed th llt il is ClJ l1lj1\l.~ef J II f only 1\ ~i l\gll: 
Jlc ptido uuiL. AII!ihody tn ES n nliglll\~ , whil)h mainl,\' mncted ill imllHlIlIlpreci pil nLion 
with Ih i~ cOnl ponUI1L, !!III'U ~I rOllg ill1nlulio/lullreM'OIl"u wiLh cg[:l1 nm!, til n Ic~~cr 0)(1 ~ n~. 
with ,~cc rnli OIi H of Iho rcprot!lIctil'C lind l!u~lfl)illtClllilln l H.\'.~ l c Ul :1 (1I 11!III IJIiHltcu 
uLl\(l n'IILi ulI~), I~\'idcnl'o lor Ihe III'c~eJ1ce of II lllihodie, rcncl il'c with O. I·itwrilli ej:!J.:' 
hnd bee n nuled pn'doilidy in IJ IIl ~~m II f eXll!I rilll l! lIlally infectt'd h:1mlltcr,~ (Fhll'c ll. 
[!)S I ; Si ri Hi ll hll, 'ruli . Tl\wl\l~i ll ,t H:\III1I1I\l\iriwilni. t !lS;!) :lILt! flf I'n l itmtll with 
Ul'i~ lhurchill ll i.~ (lIunn puckwl\'ig ,'I " I. 1!Il:W). 

III :uldilillll In tho an kD prol"in "'hidl rend r d wilh all sern fmlll illl lil'iilulllH wHh 
II01I ilil'o ~ tuol c,(1I lII inlll iOI\~. I here Ilcr,' a fell' minnr r:llmllOn\il\l.~ I hul rl!!"'lcd wil h lIomu 
fir lhese :wm. 1"IIr cxamplu, iL li fll "'.lfl\ (rom Fig, :\ Hili I Ihe (:I!m pUIIClil whidl IIlsu 
reaCled II ilh n mnjurity Qf ~ I 't!.'im\m~ ff(lm Ihe p:llil!nt.~ nd!;ffll t·<J all a moro dilTlIM' hllnd 
with (\11 .If, 1)1' ~lJ k D &ml from iufe!'!.".1 Imtr\slI'r.<, hnll e \'\'r, rl':1r((,d mlll'lJ 1"lI1~iRIl! nll.l' 
lI'i th Lhll > llti kD pmlpin, Jmrti"u[nrly ill Iho.."'C lI'ilh chrunie illr" ~l i l)lI; Ihi.~ prUlcill 
reno l ~d ,. IHO with S'lml' hum"n 'era On Ihe vrhc'r Imnd. 1\ IIIlI joril y of ~e rlll11 !! [}I,'cirn c lI.~ 
ffllm hllrnunq 111111 :Hliumls IIlfel'l,'" I' ilh O. ri"N";lIi or" ith nllll'f /,:,rn~i"·~ n'lll 'h,. l lI'i lit 
the 17 kIJ .'l)ltlplII"'nl "fO. /·i,·,. , .. illi. < " ~f!I·,lIing Ih ,,' lliill ltl"I",'ul,' PIl"....,l~",( 1 C/,ir"I "'(I<) 
Ih"l i .~ II hi ' llljl"ll~ Ullllll1g III"n.l· I".,,,,,i t.i.; hulmilllhs, 

.-\ltugclher. th,· r(lll Url .~ IIr1 '!ICnted ill thi!1 s tud." ,< holl' 1I1l1~ ~he 1:111 k D I'rIll"in nr 
O. ""I""ri"i is 1\ p'jh'ul. inHl1UIW!;'l!1 nllt! hns I'lllcnli,,1 as IIn l fACIL for t Jw itnrrlllllolijug l1",it< 
1)( Ilpi.~ lh"rchi n,~i~, :\ /th()1fgh illlll/,cuilil'it.l' hll ll lin t y,,1 1".:el1 fully nnnl.l'Sl.d, tlw linIn 
11rI1HI'II1cli in Ihil<.~tudy ~hn"'lJd l!mL it j~ n~':lIcia !tal wilh 0, "j,wr,,,; till iL Ih' i1hur rCllu ll.d 
ill iIIlIllUJ1UIJrl·,.j"iII1UiHl lI'ilh ~l1 r" from pnliu"t !! I\' illl nlitor Jlllrn li itie iIlJi.:\'li()lI~ lUll' lI'il,1I 
~'m\ (If n lljlltlll ~ O'~l't' ril!l"nl,n U." inrl'etc, l with IIlht'r /,: . rn.~ih''', i" l'1lu liug 8. 111111/ '<0 111 , 

S, jUJlllllir. IIJII, 8, 11111'/11111"/';11111. 8. III I,ktlllyh. f', Iw(pl'fi/'P/IIII.v. :I , '·I"'I'UI ~ II .'i," nml 
(,' . ,!/,jll'!}"""" , W"l'k ill Il l/ IV in I'rngn',.~ !" i ~l/ ra le: c!u\!llll!t'rim nud le:l l. I hi ~ "iflll[ l'lIi t: II L 
nil II pllt<.~ i"'l1 !:IIlI /li, lal \! rUt ilUmllu \ldi"g nll~i.~ . 

WI' """lit tik,' In ",.1"' ...... ,,,,r "1'11"·,·,,,\1,, ,, I" I), 1'""" It tlit1.,,!:~ (lit ,,,t,,,,I,I.· >"IlIl"' I"'I\ ' "!III 
II'",·"~ •• ",, ,1I" i\l1( II ... !""J'''''''i"" " I" Ihi. lIu"n",'d"t 'I'll" ,,,,·,,,, '1llllt'"'' " "".,,·11 tI,,,,,,I"," "' '1 J!~ '" 
(,"", II", U ,'I 111("111'1' r" , ]11'''''' ,11,,,,,,,1 I) .. ,',·I"!,,,II''' ' j 41 "", ~ ;<;" , !I:IIi .:~·,j :!. C: ' I ~I"~I:!'i.I ~11 lInd 
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