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The Ro l e o f i,ntlbodies 

Fr om various experiments on muri ne and simi h t an ('5:', ;::\l.ny 

worke r s have arrived at the conc lusion that humor 1 arm 

p l ays a significant r o l e in i mmunit y aga inst 

( Smithe rs , 1968 ). 

As e a rl y as 1936 , it was r ecognized that many ani.wIs huvc 

in sera a c e rcarlc i da l fractio n ( Culberston, 1936 ) . 

Cl e gg and Smithe rs ( 1972 ) also showed that in t ht.! presence of 

highly i mmu ne rhe sus monkey s e r um , some die within 

the first 24 hours !.!:!. illF..2.- They conclude this 1 :th.:tl f;,.ct o r 

i s spec ific antibody which is dependent f or its action 

c omplement . Capro n 2.!.- ( 19 80 )a150 s howed that , i n tiH.) r a t , 

i mMuni ty is ant i body _ depend ent in that it is abolis;lC(1 i n 

ant i - }l treate d neonate r ats. Concurrently Phillips ,c.t, D,l. ( 1975 

and Smithe rs ( 1976 ) demonstrated that i M'unity i s . .:d by 

pa rticipati o n o f cytophilic a ntibody i n rat. 

,\lt hough th E! e x act mechanisrn(s ) by which antibodi',5 x,-,r t thpir 

l e thal effect is not e ntire ly und erstood , somp posslbiiities 

eme rge . Ne ws ome ( 1956 ) that a ntibodies caus'. 

prp.c i pitates a round t he orifices o f adu lt worms or with 

, 0 thC\t e nz ymt:: ac tivi ty in ,·,'Orm tissue . ( 1970 ) po,,;tul 

inhibition o f es s e nt i a l me tabolic pathways of the p,rll.lc '5 mlly 

be facil it a ted by antibodies . Suppres s i on o f the i mllun..:: t'",bponsl 

may be e ff ,>ctcd by blocking antibodies , as in the cas .. 0 t c 

. t and modul Ition of thl.; 
shut - o f f of ea rly i mMun i ty s een 1n ra 5 
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granuloma s i ze during chronic schistosomiasis ( ks, C IClk , 

1975 ). j,nt i bodi es may a l so fUnction l ocally to filcilit"-t 

a ntige n st2ques tra tion ( Von Li chte nb(:rg , 196'1 ). 

Opsonizing antibodi e s coope rate with c~lls i n the killing of 

the schistosome parasite . For instanc~ . Hillye r ( 1969 ) ~nd 

Nu ssu l man et ~. ( 1980 ) obse r ve d high production of lCJ 

du r ing S. !!la nsoni i nfections in mlln and the mous~. C.1pron "t 601 . 

( 1978 ) demon str a t ed that IgG of r abb i t hypcri fYlmuni ... c<' \'lith 

solub l e e xtracts of S . ma nsoni i s t oxi c t o adults of t' ::; me 

species g r own in vitro . Clegg a nd Smithe rs ( 1972 ) )b::; ... rv, d 

that s €:r um of i nf ec t ed rhe sus monkeys , when cu ltur!d i.n vitro 

with SChisto s omu l a , had l e t hal activity. They cone Iud ~} t this 

l e thal ac t ion i s due to the I gG c l ass and is de pendent f )r its 

actio n o n c omp l ement in f r esh serun. 

Schi s t osomi as i s is f r equent l y f ound assoc i ntcd \Iith h,l g;, 

production of reagin i c ant i bod i es ( Maddisson e t ~l . 1Q 7C ). 

The fact t hat the se ant i bod i es are evoked only in ani. 'lJ s that 

show a milrked deg r ee of natural or experim ntal r~si:t~nc~ to 

S. ma ns o n i a nd not i n t hose that have a l ow degre~ of - . 
r~sis tance ( f o r e xampl e , the mouse) , proJ:'lpted SOr.' 

to cons i de r if the s e antibodies are invo lved in prot~ction in 

( 1 · & Jones·.·. 1971 ) . Thus f or exa~ pie, Ot:.ilvi, some ';/ay Og i Vl. e 

( 1961'. ) fou nd a c l ose correlation between i MMunity t." nf eUon 

a nd the p r e s e nce of r cagins in the nematode ~.E.o.s.tr~'.n.gyi.u. 

brasi l i e ns i s and t he t~ematode ~ ._m~~~ i n the rat. 



- 15-

Capr o n c t ~. ( 1980 ) a lso f ound that a clos . .: c( rrl..:l .. li.m l:xists 

be twf::!e n t he evolutio n o f s pec<fic IgE 1 1 _. i i ... mo t:!cu ..:::5 an... mrun ty t o 

c e infc:ction. Sadun & Gor e ( 19 70 ) f ou nd positiv\..! corr l..tion 

be tween r e sistance t o r e infectio n and the pr oductio:1 of reag i n _ 

like ho mocytotropic antibodie s in S. mCl.nz oni _ infect.'J hosts . 

Ho w the s e a naphy l actic a ntibodie s are invo lvt.;d .i.n t. killing 

of the schistosome parasite is not clear . Og~ lvic ( ~~70 ) 1s 

o v c rsimplifying the issue when she states in broad t,.rr.,!; tha t 

IgC may be involved in the sudden elimination of p~r3~itLs secn 

in some he lminth infe ctions. It has also been sugg'sto.d that 

the se a ntibod i es may play an impo rtant r o l e in stunting t h 

deve l o pment o f adult schistosomes, r educing egg pr~'lctlcn Mid 

med i at ing resistance t o r e infectio n ( Ogilvie !:-t •. ~. 1'::66; Sadu n 

& Go r e , 1970 ). Capron et al. ( 1980 ) belicv~ th~t , 'causl;! of 

the ir product i o n duri ng schistosome infe ct i o n s t anapl'yl 'ct i c 

a ntibodi e s may play an import a nt r o l e in triggering pl.n~oc ytic 

ce ll a ctivity , thus r e vealing a ne w r o l e f o r th\.!sr.! :"ntihod i cs 

c lassic a l ly implic ate d in adve rse a naphy l actic rc~cticn~ ( nly . 

Th i s finding h a s important implica tions. Pa r (;x 3['pl..::: I th 

inj ectio n o f antigens which wou l d stimulate th~ pr~uctimn of 

protect ive gamma E a ntibodi e s is o ne pros pectiv ..; 1":11.:: rlS of 

pr o t ection ( Ogilvie , 1964 ). 
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B. MECH1.NI SMS OF EIJ/,S ION OF' THE HOST ' S I HIQlJI 

REI,CTIONS BY TH E Pi .RJ.S I TE. 

In s c histosomi asis a paradoxicf1.l s i tuation OCl:urt;; 1n which 

parasite s from a primary infection e lic it a r :spons .... w}-,ich 

e limina t e s pa r asites from sub s e que nt inf""ctiom •• T lis i h nOrll;:n(ln 

of a c quire d r e s i stal"\ce co r e infection in t ho;; pr..:s .• 1CL of a 

continued pr i mary infe ction was rc ferr~d by St'lith'~r«: Jnd Te rry 

( 1969 ) as ' c onc omitant i mmunity 

The mechani sm ( s) by whi ch t he pa r asite disCjll i so;.'c itst.lf fr'}m 

the i Mmune a ttack of the host is no t compl ete ly und rstood . It i s 

be lie v ed tha t the adult schistos ome of a prim ry illf<..cticn has n 

its surfacp. antigens which mimic thos e of t hl ho .... t rd thus f· 01 

the ho s t ' s iMmune syst cm from r e cognizing it <IS mm_s.;lf . Th{' 

natur e .and o rig i n of the s e su r f a ce antigens i s nIso a matt r of 

controv(' rsy. 

Va rious \'Io rke rs cont e nd that the su r face anti(j ... n:. ... :hich disguist.: 

the pa r as i t e a r e o f host origin . Cl egg a nd Smith. rs ( 1972 

p r o ved this by showi ng that f i n vit r o I the cnrIv st;k9~s of th, 

pa ras i t e \"h i ch had no time t o become prot ected ilr\.; rai-idly l!l1min ~ 

~ted by c omp l eme nt -depcndent antibody , whe r eas 

p r o t e cted from the eff e ct o f s ame. Clegg ~ !:.!.. ( 1971 ) usad '" 

... rown in I,ice direct ly diffe r~nt appr o ach . They tra nsferr<..~ worms 9 

into the porta l circula tio n of r ti es \ls monkeys pr vious l y 

i mmun ized with mouse r ed blood ce lls a nd founr' that th<;: schist 

worms tran~:crrcd t o ncrmal some s we r e rap i dly de st r oy ed \,'he r eas 
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Monkeys survived. Coelho e t a1 (1980) i ," t __ " arr V <:'I ll. t~1 nalllQ 

conclusion by portal transfe r e xpe r i ments i t h n rft s , lr.Istcrs , 

Masto mys natal en s i s and Cebus monkeys . By using th(; s(.:r.si tivl,,: 

enzyme - ant i b ody bridge technique , MacLare n ~ a l . ( 1975 ) 

also showe d that 3- hCl.lrs schistosomula d t o no p 'SS(;S.i P .use 

r ed blood ce l l antigens on their surface and ~ re susc .tlbl e t o 

at tac k b y immune r hesus monkey i mmunoglobu lin , whereas - day worms 

are not . She r ~ ul . ( 1978 ) a l so believe that th~ surface 

antigens are def i ni t ely acquirerl f r on host t i ssue , r~ther tha t 

synthesized by the paras ite . 

Equally c o nvinc i ng evidence i s pre s ented by mc\\y 'dor!. -r s t. 

show that antigens pre sent o n the su rface of the sc:-i~b's~'l!'ulum 

are o f parasite o rig i n . Spfe nt ' ( 1959 ) a nd Dinnen ( 19li) ) be lieve 

that the surface ant ige ns , although of pa rasit~ ori l")in , hilV.! 

e vo lved unde r selecti on p r e ssure t o r esembl e thosL of th hest. 

Th i s in ge ne ral r educe s the ove r all immunoge nicity 0 ... tt. 

pa r as ite a nd favours its sur vival in the hos t. 

Capron .£i!!.!.' ( 1968 ) specu l ate that the schi;;,:t. a s pcssess 

t he gene tic c a paci t y t o syn thes i ze antigens of s~vcr.:l h_st tyP('s 

a nd that specific s e l ect i o n f o r a given mimic ki ng "'!'lt l gt-n takeS 

place wh e n the wo rm enet r s the par t icu l ar host. othLr \:..)rkers , 

( Damain e t a l e 1973; Damain , 1967 ) have givc n If 'r~ proc-f that 

th i d by the parnsit~ its~ lf. the surface antig e ns are syn c s zc 
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The n~ture of t hes e surface antigens 1s a l a nJt ~ r~ d u 
n . 

Sm i thr r s & Terry ( 1976 ) aS SUme t hat 1\ntiqens s'rnt; 11: d ty 

t he pa r ns lte ~re pur e pr ot e ins whi l e thns e 1\cqul r 

_"'\ r e g l yco l ipl d s . Si mil Cl rl y , h'ak sma n & Cook ( 197 

t hat hos t <'l. ntige ns tak~ by the pnr asit c! i nclude the .. , 8 , H nnd 

Lewis g lyc o l ipid <1 ntlgens o f hum:m e ryth r ocy t es . H~w,!vcr , She !' 

c t a 1. ( 19 78 ) ha ve c o nvincing ly s hown t ha t non~J.ycolipld --
mo l e cu l e s suc h a s the K and I gene pr oducts of murln~ "'.He I'I.fty 

;,ll'; n assoc i .:l t a thc mc c lve s with the sch i s t OSome surf c(.: nd hf' l p 

t o di s guise t he pa r as i t e from t he hos t ' s i mnun 

\I,'ha t e ve r the na t u r e o r orig in of t hese surf:l.c_ l~ t 1. ns , hew 

do the y <l.c t t o e ffpc t e s c a pe of the pa r asite fr t ht£: ri us 

'let t o n C' f t he hos t' 5 i l"lmu ne r e sponse? 

The t arge t o f the host I S i mr\une a ttack i s t he sc! .!;t. ·S( I'1ular 

sur f a c e a nrl. Smithe rs ~!:l. ( 19 77 ) have shown tll t i~ vitr('t 

the r e i s r Cl p i d t u rnove r of pla sma membrane l ay(.;r illt· culture 

med i a . They be li eve th(1. t such t ur nover r.la y be reLocnsibl(! f r 

c ou nt e r a c ting antibody a ttac k by the pa r l'ls i tL . I Jsd .e.t ~. 

( 1975 ) <lIse s howed the same t ur nove r phcnomen"'.n u 1119 r ad i -

ac tive l abe lling . 

11 assumed t ha t imnunol~1c d i squls It is ge nera y c ... urs .as 

t h 1 m,-tur e s t o the adult st .... ge . Th1r- I JU e s chis t e s omu um " f 

th I 55 of ~b111ty t t · i' t h be~n a s soc i a t ed with (." 0 an 1gen C1 y as ~ 

act1va t e c o mp l e ment vi a t he a lte r na t i ve pathw:,.y n tho 
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r (;d i st ributlo n o f intramcrnbraneou5 pllrtlcl s ( .L'P I n t~. 

schistosoma surface ( Smithe rs e t ~. 1977 ). T r 1 aSL from 

th., schisto s omula r surface of a vRriety of pr oduct 'hich fIIay 

affe ct i mmune effec t or mechanisms , such as pr oteolytic ~nzyme5 

which c l eav e IgG ( huriau l t ~!!!. 1981 ) "nJ f ctors which 

inhibit lymphocyte and mas t ce ll f unctions ( CApron .c! -1.. 1980 

ha ve been sugge~ted i . 

Smithe r s a nd Terry ( 1976 ) bridge the various aaGum~tion5 by 

c onclud i ng that antige ns o f para site o rigin r.\<'"!y serv, to r,"duce 

t he ove r a ll immunogcnic ity of t he parasite , whil~ ~ntig~ns of 

hos t origin attaching t o the pa r asite surf act C ~pl ,t the 

i mmuno l og ic disguise of t he adult worm and prot ct it fr ~ 

i mmune a ttac k . Rece ntly , t-1ac La r e n a nd Te r ry ( 1982 ) hC!vt.! 

shown that the e scape of the schi stosomulum fr{ tll~ I' s t ' s 

l e thal r eaction may i nvo lve mechanisms quit~ dilf r nt from 

tho s e invo lving the pa r asite su r face . 
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C.. SO!~E! fWBLEf!!!:i F:NCOUfiTCRI:D II . THf. 

n~t:UtlOLOCi ICi . L 5TUJW OF SCHISTO!>OI I. :::13. 

/\1 though ma ny il'lmunolog l C'll Mcch ,ni srns ag<linst t) t s ~ 

pa r'lsite havE" been unde rstood . then C\n still a 1 t ... "n ns,",,-r' d 

ques tions a nd this migh t he r ,·sponsibh for tho 1 ): r s ct 

f or B vaccine in the nPilr futur e ( Hoffm~n pt al. 7' ) . 

Part of thl:: prob l e m r e side s in th(, v(;ry natu r tJ \:udy 

o f h(~ lminth Imrrlu no l ogy itse lf. For e XBl':'lp l p. . th.! ,t ... 1.n of 

c~ llu lar and humo r al i l'lrrlunity in he l minthi ,s is is c 

p r o c e ss. 1'he d i fficul ties e ncounte r crl in d i ssoci Lt.il' 

o ver lapping host m~ diato r syst ems ilvtivated by '1 P ,Iy 1..:1. nic 

me tazoan parasite is enormous ( Von Lic ht<.; nbc.-rg , 1') .• i. 

is t he c a se of schisto s om i as is , wh(!re the host . tX )!i 

c e rcariae , schistos omu1 a , "riults ilnd (';9g5 , is g i v r. to r -

tunity t o r eac t t o e a c h of thesl.! a ntig('n i c v il rietic" a 

wide rilngc of immunE' r e!';po nses ( Bu tterworth f t a l. 1 .) . 

The lack o f a c onveni en t a nC'l r ealistic l abor "t'lcy 1.,1 1 

mod€'l has e ncu mberf,d i mmunolog i cal study of schist· 

to a g r ea t c xt ('nt ( Smithers & Terry , 1976 ). L'\~,)r 

hosts a r c known t o c1 iffl.! r in th(' ir r spons('s t o 'i. 

FOr. e Xflmp l e . d iffc nces of .• bout 20,:. in yiele! of l\ 1u1 

e xist betwe,:' n C5 7/AI.,6 a nd A/J mice e xposE>rl to th. s 

of ce r ca riae ( !;he r , 1977) . The most wi dcly- usi'Y1 1 

mode l l5 "l re the r at and the mouse; howev(~r b<.th ant 

,s 

r 

r 

some inhe rent characters that i s und(';sir~~h le f~r 1 1 lie 

s tUdy . 
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The high susceptibility of the mouse is disadv nt~cvu. 

use as an immune mod El s ince it i s d if f i cult t o di s 1 t 

in it!. 1 

he 

e ff(:cts o f p r o t ec tive immunity from thos. cf thf..: dis 

( She r , 1977 ). The high i ntrins i c r esista nce of t., 

3e itl If 

rbt has bet n 

e xpl o ited t o demo nst r ate inmuno1ogica1ly_m~diat~~ r sistbncc 

mechanisms ( Phillips e t 11.. 1977 ) but it has bccm cDutioned 

that d irec t ana l ogy cannot bp. d r awn betw .... un this r'-~ist nt 

specie s a nd the mo r e sensitive spec i es m~n . Thus resu1ls obt~ lned 

fro~ labo rato ry a nima ls a r e no t ne c e ssarily applic~hl to m~n 

( Ne ... ·some . 1956 ; \·.'a rre n !:l a1 . 1972 ; a.ttterworth ct al . 1982 ) 

Variation in the pa!,Q~ ite itse lf i s Anothl.r p. r~.n ... b r thnt m'ly 

affect r esults. Saoud ( 1966 ) and Warre n ( 1967 ) found th~t the 

pr~patcnt per i od , number of maturing wo rms . distributi ~ c f eggs 

in host ' s tissues a nd patho l ogy d i ffered with v~ryin tr Ins c f 

S. mansoni. El Hassan e t a1. ( 1977 ) <'I 1so found o i r nce:> 

b~tween gQogrnphical s trains of S. mans oni. 

The l ack of c o rre l at i on be tween p r o t ect i o n d i. nclogica l 

manifes t a tio ns h i'l s long beL n r ccoqnized . Philli ps .~t !!l . { 1977 

obst.:rvQd that serum IgG lev..: l increa SES d r amatic,lly , d spit 

g r anu l o ma diminuatio n . i n CoF r a ts during chr·mic s~hl .. l('",s 'm i ~sis . 

l~o corr e l ation b<.' twecn in vitro titrcs o f I'\n tibody L\ctivity i)nd 

~ ~ r e sistance was observed by Phillips ~t 01 . ( ~q7e ) 1n 

stUdies o n mi ce , whil e Shcr et~. ( 19701 ) found rL.: ... ist nc t 

be unre l ated t o a ntibody titre o r PMrI-dcpcnd",nt {.;ytot","dclty . It 

is assume d that such l ack o f r e l llltion is obs·:rvt:d lY 1. '" thl..: 
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tibod l es o r cells measu r~rl m:ly s l f'1ply he une lat .. d t t 

!.', snonsible for tcunsfpr o f ifllmu ni ty . This hu unj. sic\! 

COllScqu~nces . Po r fJ x llmple , n1 though m;} ny se r ologic"l test 

.rc ;w il l1<tble f o r the diag nos is of schl!;tOls~fI'Il.s15 ; sine 

::1 ,-y det~c t ~ntibod i,~s which heilr little r 1,U ,nsh i p to l 

c:)tlrs...: o f th~ d is('asc , t hf'y C'nno t b" used t o IIIS1"..:55 th 

:t, tt!nsity C'f infl)c tio n , p r ognosis o r cu r (5;1(luo 8. r.:; .... r , , 1' 7 ) 

} 'D. vi t r o methods o f a na lysis of ir:l l"'1um 1'1, ch~nl srns hlV t". 

v~.n t;HF·s and d r 'lwbacks ( Butt .... ·cworth, 1977 ) . r hil lil)s 

( 1.9 77 ) contLnd t ha t no i n vitro m,.thod , including bott, 

'l~"lO ra l a n d cellular t~chniqu(>s I hi1 v. be(:n s hown (deCur 1 

,i rror in ~ n s i stance . It hilS "llso b(',>n rt'port. :t th 

l.'C:·'c tions \4hich d",magc schistoso mula in vitro t.'li'ty no t 

ll<..:ccssa rily be operative in ~. POr e X'l"plr; , "compl nt -

I ~ nde nt ~ntiborl y fro m r ats , a lthough l~thAl to ~chist s 

ula }n vitro , h il S no eff <..:c t on th{> p"r~sit(> in vivo ( lh t" 

.c.t .. ~~ . 1974 ); thus d ir~ct application of in vitro r . sults 

-;:. in vivo s itu a t lio n i s no t fully r i liabIt. 

Cr o ss r eClctivc An t i g(' ns h ;:w c be,", n r epor ted bctw·" n 

:' . m.3 nsoni nnd o the: r p .... r as it('s such as S. bov i s lin I .!£!.c.h.in 11 

.s;}.r-.ll~ ( !iadu n et ~. 1962b ) , ~. h"' <..n'lt ·bi~ (Smith t 1 . 

1(176 ) . \;hile advantageous in confl'rring 5')/'"1 r! g r _ c of 

.,:·t ..... r o l o gous irr:"\u ni ty , such cross r. !, .. ctlons "Iso COl'lplic 

·;;0\ .~ nalys i s u nd i nt .:.: r p r C' t at i o n o f r sults. Pe r · z !....2!.. 

l~o f o u nd tha t r esults ob t ained usinq diff c nt ~ ·th is 

il:; l ung assay , livo..:r assay . e tc t\rl no t conC(1 r d,lnt S{':,~u.:ti 
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3 . !:'.TERII .LS i,ND METHODS 

Rats 

:Iild j~Fvica~!.E. r a t s We CP collected t CClrn Dc-bn ~rhnn , 

:Imbo ,-lId Bol e Inte rncl tlo nal [drport BrL'i'\S using convf'ntinn~l 

t raps . The s e are as are not ende mic for schis osomi~sl s ; 

t her efor e t he r a ts are in a ll l ike lihood sch istoSOM~ _ free 

prior t o chal l enge in the l abora t ory. 15 - 18 r~ t 5 ~rc put 

in on.:;, c a ge And mctintalncd o n r a t f eed I br ead and occftsi('!n ... l l y 

c ~rrots f or about 2 months , afte r whi ch r a ts t ha t had contract 

disca~c from the fie ld d i e d .. 'I'he r es t wer e used fo r the exp'r -

iment . lle ight - ma tched rats ' .... e r e put in <:ach cagt.: 5' as to b~ 

US('!C! ('II'> a u nit f o r the diffe r en t pa r ameter s consid(:.r, d. 

I nfe c ted Bi Q[~_h_a}~ ~j.if~.E..!. SMil s w.o. r c obt~incd f r "ll'll 

t Ill.! c o llectio n of t h e.> Pathobl o 1og y Ins titu t f:, f r orn Kcmissc 1 lo l l • 

othe r s "Je r e c o lle cted fro m c an n l s ite s frOM t he !,Ionji SU9~r 

Pl.::'nt~tion. Cc r e3riac we n ; s hed by photic uxposurc fcr about 

':5 linu t (.!s . Ce rcaria co l l e cted frOM d i ffE:rcn t sn<lils w .... r c 

poo l ed togethe ~ i n o r de r t o inc r (.!ssc the sex r at! pr~porti n 

of' ",r.F,le : mC'l l e t o wa rds1 : 1. Howeve r di f f~r(; nt numbi..r c,f sn;,115 

wc~u used f o r the d i ffe r e nt g r oups of r ats ; t hi s 1s r~fl. ct~~ 

fai r ly i n tha t r C\ ts o f d iffe r e n t g r oups ( param~tcrs ) show 

di:f';:c r e nce s 1n e gg l oads ( See Tab l e 1 ) . 
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Infec tion of rats ~th schistosofl'le cercariae 

The lowes t numbe r of i 
cercar ac needed to maintl.L l1_r tton 

without be ing lethal was d@termi ned by exposi ng rat s to 00 , 

200 , 300 , 400 , 600 I 800 a nd 1 , 000 cC'rcaria r. and it _II fQund 

to be 300 cercariae .. Drops of water containing th~- cr-rce-iaa 

\ ... €'r.~ counted unde r 100X objective afte r immobiliz i ng th 

cercariae \.,rith Luge l ' 5 I od i ne . The number o f d rops aduiflC' up 

to 300 c e rcariae was the' n added at the t a U a nd leg r <::glons 

o f rats imT:le rsed 1n 100 ml of agf>d wa t er. Rats were It.:-pt t;lU S 

fo r abou t 45 mi nutps after I.,.hich the water was chec: ..! c:;-

any remai ning cercariae. /'$ a routine t about AO<r; pen rPl ion 

.. 'as o b ser ved .. 

Transfer times 

The t i me of challenge wi th ce rcariae was denote::! L~ y 0 

a nd ce ll t r ansfers were done cith~r before chal l enge ( n~ ntivc 

cla ys ) or after challenge ( positive dilYs ) . The c hoi"', ,.,f tht 

tr~nsfer days 1s arbitrary , hence there is no consi~t II 

pattern e ithpr in the nuMbpr of rats used i n each grou~ or 

in the t r ansfer date s the mselve s . 

~tionat ion o f l~ocytes and transfer proccdur~ 

Donors we r e sacrific ed a t the end of 1.75 , 2 , 2 ~ 5 d 

months infecti on and the i r mesenteric lymph nodes, h }.IlIt1<; 

lymph nodes a nd spl eens excised anrl put 1n H,nk's hal recl 

sa lt solution ( HBSS ) suppleMented with 5"". f' tal bovln 

serum ( Sher e t 2l.. 1975 ) . Individual cell s were coll cl· 



by pressur e sievi ng using sl i ght nodlflc~tl ,n of t thods f 

Co r ba ( Pe rsonal communication , 1981 ) . Brl fly , 1: r. lIod 5 an1 

sp l ern were first minced into sl'lall piec('s , thE'n 9 ntly crush ~ 

using modified r ubbC'r stoppers on a s i e ve! of me"'h !~C 0 . 2 rr: • 

Ce lls WQre washed with HBSS and l e ft t o =st;,nd fClt '>Jut 15 Ift!n . 

The supernatant was sucked ou t whilt: t he r E:llv'IlniIll;, (" lIs w.,;.re 

gen t l y shake n t o f o rm unifo rm c~ll susp..~n sic..n ( "'.1 , 1975 ) . 

Such c o nc e ntrated c e ll suspensions Wlrc ~o lcd n I.: ~lf pt. ndl d 

in 2 ml HBSS for inj ection . 

Fraction a t i o n was done I n columns of gl~ss wool fibr~ ~s o f 

Gr enves ~ a le 1976 ) , a nd the cells l~yp.reJ int a t ,t~ l 

volume o f 2 ml HBSS . Since fractionation was run cnly cnct. , th~ 

pr e s e nc e of co.!lls othe r than T- cclls in thr. c l u t c 1\1 t be 

rul ed ou t. 

Befor e i n j e cti on the viability of the cells 1"';':1 cht.:ck·d by 

the Trypell Blue dye exclusion t es t , Wakl!lin Llyod , 1>76 ) . 

;,s a routionc about 80% viabl e c~ ll s were notL:d . T,l 

transferred cells was e stimated using slid ... grl·Min 

v <> rified with counting chaMbe rs. I.n L:s timll t · d 3 -

w~ re pr esent i n 2m l HBSS . 

,\Sscssment o f protection 

Egg l oad o f the l ive r and the intestine s was 

fo llowing the method employed at the Pnthoblology 

, I PS Handbook , 1969 ) ~nd also accordIng t o S.lth 

numb~r of 

nd furth r 

6 
1(' cells 

Itu e 

.1. 
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Brief ly, weighed amounts of liver , smftll ~nd l .rg Intes t1nt.:S 

corresponding t o the ileum a nd colon 1n rats ) W':- r c pu t 1n 

10 times the ir va lune of ,:,; KOH and incubated a t 55°C f ('O r 2 hours 

o 
o r <10 C for 3 hours. This mixture was h omog (;;nizcrl ur i n';l 1''U'lgn . . tic 

st irre r. 1 o r 2 ml samples were counte d und....: r gridd(,:d pt:: trid lsh (>s 

us ing 20X ob jectives . as mi'l.ny ;,s 6 counts w..: rt:: donI..! for t:'.nc h 

sampl e and each was done twice by different peopl e . Til· n VI rlllg e 

number of eggs pe r square of the grids was obt .: in~ (,., the 

nu mber of eggs per gram of organ ca l cu l ated using t ,is inform~ ti~n. 

Ildu lts we r e pe rfused with a SO gauge needle accor tl ing t o th~ 

usual method ( IPB Handbook , 19 69 ) . So me time s t ill s '..f.:lS no t v(! ry 

e fficie nt , so that physical sea rch in the m~sc nt '· ri·· nd portal· 

veins had t o be unde rtaken t o r ecover as m.lny "clul t : <lS posslb l r. . 

Statis tical tre atme nt 

Stude nt ' s t - t e st was e mployed t o detc rminu ;;"" sit;niflc t nce 

o f the differences in mea n egg l oads a nd .... dult burd n bt:· twc n 

e xperime n t a l a nd control groups ( Sncdec o r & Cochr~n , 1961 ) . 

I 

I 
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4 . RESULTS " ND DISCUSSION 

Outhrcd ~~n~!E rats were us~d t~ A~S~SG tt cfff c t 

of adoptive transfe r of cell s ( mos tl y lymphocytes ) du ring 

s. ~s~ Inf~ctions . One possible 11mit~ti~n of s L'\ study 

is allogeneic rej ectio n of tr~nsferrcd ce ll s bcl~~ n his 0 _ 

inc ompat ible strains. 

Experiments done for other parasites ( for LxarnV1e I.. 9ir lis ) 

indicate that allogenei c cell transfe rs bet we n di rent 

strains of mice ( f o r e xample NIH and B.l0 ) hils il , sitivlC" 

effec t on worm f e cundity in r ec ipients ( ·"'ak(;li n 1>1 :l<lchi~ , 

1980 ) . In guinea pi gs , it is also observed thlt 1 .• lve tc rmsfc r 

of immunocompetent a llogeneic cells r £'sults i n prolonged 

survival and prot~c tion in r ecipie nt an ima ls ( Kat~ 1 19 77 ) . 

Thus al though no pre vious informa tio n on ce- ll tr "l~fcr us ing 

j,rvicanthus rats i s a vailabl e , it is e nvis,'g",d th",t n<iopt ivc 

trf'lnsfcr may also l e ad t o prot ec tion in SOr:'l(> Wol.Y , clth(!r through 

eff e ct o f transfe rred cells or GVH r e actio n. 

It is not e xac tly clear how transfe rred c.lls .ct in 

conferring il1ll'r.unity t o r ecipi.:> nt animals. It h-l5 n 5Uggt sterl 

that transferred mese nt e ric lymph nod e cells { ~I ( ) rln not 

act d ire ctly o n pa rasite s but coop~'r'" e wi th Jlh r C:~P<'nc nts 

of the host's immune system Wakel1 n & Wilson, 197 ) . ~ c lr 

( 1978 ) , f or exaMple , says that c~ll - Mcd1at~d t tty can 

b e adoptive ly transfe rred e ithe r by s l!nsiti zud cUo or the ir 
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products. Thus , one area of c00IX-'cation mfloy b L b m scnsit1z d 

T- cells which release lympho kines and o th(:c ~ff~ctor c 11s which 

are acc o rdingly stimulated . It is nl;t hllrd ttl think. thl 

situation whe r e lymphoklncs rc lcas~d from egg- s nsit ~ 1 c' lIs 

such as eosinophil stimulation promoter ( ESP ) , m croohug~ 

activating fcct6r ( Mj.F ) , e tc , may l ead t o an 'nhanc .. d r spl,nsl;. 

and t o killing of the schistosome parasit· durir.' Ildol-tiv 

transfer, e ve n a llowing for the i r elimination som(; til c aft f: r 

introduct i on. On the othe r hand , T-c~lls could cl~vilt~ cir cu lating 

ant i - egg nntibody r esponses , thereby blocking th. L.~','-c r....:nt arm of 

the granulomatous r esponse ( Chensuc & Bor os , 1979 ) . ~cnsltiz~d 

lymphocyt es also funct i on in the induction of i mmunol c9ic 

competence t o unconmitted blast c e lls ( l'1e ir, 19711 ) . 

(1). Effec t o f transfer of schistosome - scnsitiz,ct. 

ce lls o n r e sistance of r eCipient r ,lts to 

s. mansoni infect i on 

Ce lls from dono r s infl;ct l:d for 1.75 , 2 , 2 . 5 and') lOths 

previous ly we r e transferred into r cc i pi'nts which w ... r' tt n 

cha lle nged with schistosomes and sacrificl'd 3 I'I'I'JO t 'l:l P st -
infection. Tho ability to rp.sist infec tion 'w'!! lI:>:>l.:ts :<1 ~y 

l oad and adult burden in th(;st: r ats compared t c Cl.lr 1 r. ts 

which we re only infec ted . Results ~rL giv~n in t~~l~ j. 

gg 
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I t c a n be s een tha t some pcot cctlon 1s transf rr y c~lls 

from d o nor s inf e c t ed 1 . 75 months pr e vious l y (P~O . ) . 

Ov i po s i t i on sta rts 1 . 5 mo nth s pos t _ infec tion ( .1 • • 0. I"; r:lorandll , 

197 4 ) and i t appears tha t one week aft e r egg _ 1 yi.q , th~re 1s 

some s timu l ation by egg antigens and t his can he tr ns rr~d 

adoptive ly _ However, t he r a the r sma ll~r prot 'etien 

be du e t . i nad e quate s e ns i t i z a t i on of t he cell~, ~1 c tho post­

ov ipo siti on pe riod i s short . It can be s~cn th~t cells fro~ 1.75 

mr nths have a dc l e t eri r us e ffect even cn adu lt schist s ~cs . It 

i s r e po rted tha t adult antige ns a r e de t cctnbl c as c rly as 2 -

wt!e ks af t e r infec til n ( H0uba , 1980 ) I a nd i t i s attrclctiv .... t 

s p~ cu l atc t ha t suc h antige ns may scnsltiz~ c i rculating lymph. cytes . 

On the o t he r ha nd , ce l ls from 2 m~nth - infcct~ I d ·n rs g i ve 

a lmn s t c omp l e t e prr t ecti( n t , r ec i pient r o'll t s ( P' 0 . 001 ) . It 

appear s tha t 2 weeks p st -r vi p' siti 'n t here 1s ~n urh ~tlmulat l n 

by e gg a n tige ns whic h ma y s e n s i t i ze lymph}cyt~s t )r luc~ 

lymphn kines in abund i'l ncc . This i s fu r th .... x supp rt. by thE' f"Jct 

tha t c e lls ~~re nn t Er ac ti no t ed f r this ~r u~ f r~ts . Thus 

the l ymph0 kines pr oduced m~y hnve a s timulat ry f 'C~ in the 

r ec i pie nt s a s , f c r e X8l'1p l e , i n m bi liz ing '-' s1..n ),111.; ( F.5r ) 

n c mac r o ph ages ( /<VIF ) to effe:ctive l y kil l th' I) r '.iI.; at an 

ca rly s t age ( Kazu r a e t a 1. 1975 ) . The nl m st c :opl te a triti n 

f par as i t e s bef r e t hey r,~ach the adu l t stag furt r r.upp rts 

this vie w. 
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TransfQr o f cells from d n' rs infected f r 2 . ) nths Iff c rts 

n pr ntection t o r ec ipient r~ts ( P<O . 5 ) . It 1 r b ,.h t hat 

suppr e ssi nn o f cell - m~dlated resp nse m~y h v cur~d at this 

s t <t ge o f infectio n. This c, nc('pt f suppr sst n r r 11 _ ncc110t d 

n'uc tivity which r esu lts in granul rna m"dul'lt1 n during chr nle 

infe ctio ns o f S . manso n! has bee n wt:ll es t~b l ish J ( Chi nSUL & 

BC C1S , 1979 ). Ho wev e r the early suppre ss1," in ,',.?v.i.c 'r .. ~!£ 

ra t s ( 10 weeks ) may be a r e fl ect!" ,f its high susc~~tibl1 1ty 

t c infe c tinn b y S. mans 01 . F'o r insta nce , SLr, suppr..,;ss iv.., f ac t r e 

a r e r eadily f e rmed in susceptible h )s ts T ,del ct al . 19f;O ) • 

The highe r egg l oad and adult burden in the s (" rr.:ci.,i 'Ilts !'\s 

<" ppos ed t o c o n t r o ls 1s puzzling , but this may b..:! duu l the sm!'lll 

si ze o f the c ontro ls us ed f r c " mparis n , r th~ h~b;:r", l ' '9 'us 

effect o f the cestode: infectit 'n in these c' ntr 1:; . On thl: c th '! r 

h a nd the invo lvme nt o f mechan i sms quite unr· l ~t~d t~ suppr ess i n 

s h ould a lsQ be c ( nsidc rcd. 

P<'Irtial tra nsfe r ( f immunity i s acqui r ed fr 'm C 

f C(',m do n o rs infected f l" c 3 m ,nths ( P, O. Ol ) . It is I' ssibl t.: thAt 

b l OCking mechaniSMs against egg a ntig(:ns 'lr llj:li tl 1.t this tim 

o f infcctin n while the s e aga inst adult antig .. ns Q JlJ r ntly CI..! n t . 

The re a r e adequate r c pr rt s f ad,'ptiv(; tr..tnsf rs fr l'l chr nic~lly 

- infec t e d c e lls and serum ( Sher , 1977 ) ... nd pIC e •. lis ( Chcnsuc 

& Bcr 0s , 1979 ) . Such transf ... r s usually aff ct ti I t r ~dulat ry 

phase o f he patic granul mata ( Phillips c t!!.!. . ... ~7 ) os is furth r 

suppo rted by the perfc.r m ... nce o f Arvicanthus r t 1. this cas t 



I . n in ci 1 n r i'l t h e r c i v • s ' n~i t i z c llz r o d .org 

o r . riod s o f i m _ 

.. . .. . ... ... - - .. . . . - --
r s) ( . 

) 

0 
L'v r 13 102 + 2 77( 6 ) 39 , 287:: 23 . ( 5 ) 

-
S 11 in ~ s . 15 111+ 016(5 ) 36 , 1 8+ 36 7 7 ( -

1 . 75 L int es 12 , 79 5 .52 ( 6 ) 33 , 3 c ~ 8S3 ( "5 . 2 . + l - 0 
"dul s 1 5 + 13 ( (~ ) 19 . 2 + 12 . (5 2 8 

I ..... 
Live 1. 201 + 2 , 65 7 (13) 8 , 3 + 2 , 9 0 (7) 85 . 7 

Sma ll in es t . 34 . 9 + 6 7 ( 12 ) 2 , 315 + 1 , t.O (5 ) 98 . 5 -
2 La rge int e st . 24 . 4 + 45 ( 12 ) 8 , 088 + 5 ,7 7 ( 7 ) 99 . 7 

l .... dul t s 2 0 5 + 3 ( 5 ) 11 + 7 ( 3) 77 0 

Live r 13 , 02 4 + 13 , 170(5) 7 , 078 + 3 , 35 4 ( 3 ) - 8 ' 

Sma ll int es t ~ 8 , 07 4 + 7 , 129 ( 5 ) 7 , ,~ 6 "1 + ( , 9 70 (3 ) - 8 . 2 -
2 ,, 5 La rge intest 0 15 , 819 ~ 27 , 0 35(5) 5 , 98 7 + 2 , 9 4 6 (3 ) - 164 . 2 

i j d ul t s 27 . 2 + 24 0 9 ( 5 ) 15 . 6 + ': " 5 (3) - 7:1 I 

+--- -- . .......... .. - .. .. . - -" 



I 
N 

- ......... -- - ......... -------. . 
Liver 7 052 95 (13 ) 39 , 7~ 23 1 ( ) 0 

S 011 in es . 7 005 + _ , 897 ( 13) 36 f l'O~ 36 7 7(5 ) BO. 
3 

L r e i st . 6,359 + 9 05~ (13) 33 9+ 26 B 3(5) 81.2 

i.d Its 9 . 3 + 14 .B (11 ) 19 . 2 + l?B ( 5 ) ""l.S 

o ~ et3 in eac h group r e c e ived cells efor e a n af t er chal l enge i E_ctiens. 

cipi £n s of cell f r om donors infe c ed f o r 1 . 75 man hs h ~. chcl lcn~es o 20, 6d ) , 

t~ose of 2 mo nths on ( - 21d , - 4d , - 2d , - ld , +2d ) , tho s e of 2 . 5 ~enths on - -.d f +6 

anc those of 3 mont hs on ( - 1 7d , - 3d , - ld , +ld , +5d ) . epg= eggs p2r gra 

¢Q Control s we re cha l l e n g ed at he s a m t i me as respe ctive r~ci ?i~:1ts but r cieved 

no cells 

p'liffG r e n t a nima l s a r e r epr e s e nt e d becau se some sampl e s wre not consider d , in c s es 

like i n a dequ ate pe rfus i o n of adu lt s , breakage of vi a l s •• etc . 

@Scftie contro ls used b e cause inf e cted f r om s ame poo l of snail s . 

~ prot e ct i o n expressed as Mea n eggs / gm of c ontro l s - Mea n eg£s /g~ o f e xpe riment a lxl00 
------------~--------~----~----.. .. ~-- -Mean egg s / gm o f c o ntrols 
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'~!...!vcr it is .. i n te:rl..; st1ng t o de t e rmine wh .1t c ou s 's uplif tln'; 

l!":·"'-.:cto r mc chol nisms ag:\inst egg :lntlgens , ,",s Op 5 ! t o 

.. .1 \.11',: in such 3 month- i nfl;ct l!d don or s . Pl:rh "lps SO/:'C (99 

untircn- scnsitizcd lynphocytcs from chronic infec t ! ns ~~y 

stil!'lulnt,-, "mC'mory c e lls " 1n r f'!cipi e nts "'1nrl th , s e <le l sclc'ctlv,;ly 

uq.:'lin~t t.:\rge t egg antige ns late r. 

';,:pcr imc nt was do ne t o investigate if Inft'e tio n W"l S r equir 

f or t: ,_ c e lls t o ad opt i vely transfe r r e si s t l'1 nce . h lthoug h no 

t (.!,;t o r s e nsitization was done , it is ilS ,uI" ·d th l)t r epea t ed 

cr:r· I~::~rl,.;t ion fro m thf! schisto s ol'lP pa r as lt r:- int,l t he h,·,s t' 5 

b.ssu . r suIts in ' s e nsitization' o f t he hos t ( rk,m i ngo p~ 

'l(\c '-cn , 19 68 ). If s e nsitiza tio n c""\ n be tr "ms ferr~d b y cel l s 

f c m:! ) ,lon t h - i nfe cted (l ono r s , th~n the c f fl.c t o f s(! ns itiz., ti · n 

p.c!.r. ~c c . 'n be e Villua t e d by c ompil ring r C!c i pi " n s o f n' r ml'!. l c,~ ll s 

an< i:;P}!;" o f s pnsitized cells. A s e l ('ctio n i s s h" wo i n t,"lhl e II . 

:·:t c;:m he seen thi1t r cc i p i ('nts of s(>nsiti zud cc>l l s h ,< v t on 

tI" i:v~"u<Je lighte r infections th ' n rpci p l~" nt s o f nq r ma l c~ lls . 

rlo ····ti.lite.: c onclusio n muat be h llstily dr: ", .... n f r olT1 his r :,,:u lt, 

!"\C\/{"t....:c . :r t is l i ke ly , f o r e xa mp l e , th tl t Iml'\u nity 1 s tr 'n~ft" [' r 

by tho .~osinophils th , t ~r,," transf" rr~d .... i t h thr )tha r c~lls , or 

t il, G\r,: r ... ;).ctlo n may be r e spo nsibl p. f o r tho pbs c rv(.·rl 11"'",:unity. 

1;1!'~! 1 1.n .ind Ponachie (1980 ) ho .... e ve r: a lso f ou nd t h .,t t r n sfl'r 

0, ... :; .ntr:-r i c lymph node c e lls froJ'll unlnfec t ed donnr s h c1 n ., 

cf cct upon worm population s in r:e cipi (; nt r il ts. 
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Effec t of trRn. f c r of ce lls from n " 1 v rsus 

inf~cted do nors on ahility o f rr~c l pi nt r 

r@l'1i st cha lle nge infe ct i o n with ~. m ,51.)11 

tc 

- ----------_ . .. __ ._---
Tr a nsfe rred Rat Egg l.,( ",.1 1n 
c e ll s No . • ..•..• _ -sm.."ll 1 ~\,; :,'luI ts 

liv~r Intp.~ tine Int.st ln~ ---- - ._----

no rma l 
c e ll s 

1 

2 

3 

4 

22 , 800 

28 ,900 

87 , 762 

18 , 419 

• 
11 , '135 

13 , 722 

59 , 633 

55 I 727 

'i , 1)12 

:J3 , 333 

10 I 795 

, 900 

7 

13 

16 

9 

- ----- - ------ _ ...... . -.----

Sensiti zed 
c e ll s ·· 

1 

2 

3 

4 

5 

6 

17 , 784 

o 

o 

16 , 000 

400 

540 

26 , 839 

o 

o 

10 , 795 

15 6 

80 

• Eggs pe r gram of or 93n •• 3 months i nfpc ti0n 

o 

o 

, 7 e 

1?G 

th cl,;!; t ode 

6 

o 

o 

N. O 

2 

infe cted a nd non- inf e cted r n ts <l r e c onsld l!['crl , h nc th" obvi.-)us 

v~riotion obse rved ) . N.D No t done 

I t C\ppcr. rs that c e lls fro m 2 months pos t - lnf ct ~ ,nc- r s give 

mCl.x imurn pr o t ection against ~ . I'Innsoni infect! · ns i, r r:lpi< nt r t~ . 

I n mi ce i nfe cted with ! . s pirrl lis , .'ake lin ,n1 als 1\ ( 1977 ) ~ l so 

f ound that o nly MLN cells of mi c e infected f~r lr e d lyS ArC' 

capabl e of transfe rring i~~unity , whil e Co r b pees . c~nm ) fpund 

tha t only lymphoc yte s from r i\ts infected 8 - 10 ....... ekz prE:v i ollely 

with P . ~atica c onfer r ed pro t ectio n t o syngeneic r clri~ nt •• 



(ii) • 

- 35-

Effect of variation 1n t hp. t ime cf transfer 

( r e l a tive to challenge ) on resis anc~ of 

cncipl ent r t s . 

Tah l e III shows r esul t of prot~ctlon obt~1ned fr~~ tc n 

cells a t diffe rent times r e l ative t o chal leng~ d~y . It c n 

th~t tra nsfe rs done as early a s , or l a t e r than , 2- 3 d3yS of 

r ot 

•• n 

cha lle nge are pro t ective . Thi s i s no t s u r pris i ng s ince tt\P I ' 5 

i~~une system is mainly direc t ed agains t t he early stage 0 t 

paras ite ( Phillips e t a1. 19 78 ) . As d('monstr ated by!..n, vi.tro 

experiment s , suc h ki ll ing invo lves nobll ization of effect... 11s 

such as eosinophl1s and mac r ophages agai nst the e.")rly srhi "0 Qr.1_ 

u l um by t r a n s f e rred cel ls ( Capr on ~!!. 1982 j Butt~rw~rt 

l.ike serum tra ns f e r r egime ns . which a r c usulli ll y pffectivc 1 

1 77 ). 

transf e rred befor e 2 days of c hallenge ( Knopf , pt,rs.corun . r I 

1977 ) , the t r a nsfe r o f sens iti zed cel l s a l so app~ars to b 

effec tive whe n tra ns f e rred on days nea r the. day f chl'll ... c.l:) • 

rh l s i s also s upported by ~ak.e lin arvt t~il son ' s ( 1977 ) wor 

in which the y s howed that o nl y ce ll t r ansfers merle cl se ~o t 

chal l eng e da t e are e ffec tive i n transferring r~sist nce age! zt 

~ . s~ra li s infect i ons in r eci pient mi ce . 

It i s surpri s ing tha t eVl:n t r ans f e-rs done 2 or 3 w.~k:J 

previ ous ly a ffo r d pr ot ect i on to r~cipirnts . i.lthnugh ·11 1 t1 r. 

of lymph ocyte 8- aft e r l ong periorls of i nt rorlucti~n Is 11k I • 

poss i bility o f inductio n of resis t ence eV"n aftf'r sucl'\ 11 n tl n 

~.s borne out we ll by r esults o f rl'c i pi,'nt rl'lts of c 11. r rred 
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Table III. Protection in rec ipient rats by ~doptlv tr .(~r 

o f cells at different times rel~ tv 11 nq:c . 

rol 1 

I 
- 3d 3 " 0 ( ) 
- w ( ) 

N. D. 
------:---~--- .- - - - --- --

. 5d 3 19 , 072~ 3 , 16~ (3) 

16 , 66)~S , 117 (3) gntr 1 2 

'rrot 
edt n 

100 

II. 

6 . 4 

o • 



three weeks ( - 2id ) or 2L w".ks ( - 17d , "1 ... pCf;vlously. 1... 

expected , the leve l of l~~unlty conferred 1s not high. The 

hic:h attenuation of . f ti - 1.n ec on in CI~clph:nt. of ct:lls that 

'.Wee transferred 21 days before ( - 21d ) 1s puzzling . but 

such an anomaly is probably due t o som. methndol99ical ~rcor 

i.'nd to the small number of r ats used for comparison ; the 

resu lt 1s the r e f or e not considered ( N. C ) . 

Transfers done 5 days post - infect i on ( +5d ) ~lso give 

protection . It i s known that cercl!Iriae mf'taI'10ph'JSl into t.le 

schis tosomula in the l ung by days 5- 6 post- infection ( ~ • • ~ . 

m~moranda . 1974 ) , where t he host's imnune system traps the 

in u lethal inflammatory r eaction ( Von Lichtenberg et al . 1971 >. 

Thu s transfers done at this time may augm~nt and ~nhanc~ t Q 

l~i lling r eactions , accounting for tt e protection St:l'n 1n t u 

ruts. 

From these results it appears th~t adult and egg anl1q~n 

sensi tized cells rn~y bl..; transferring r cs i stnncf' against til 

c.'lrly stages , of ccrc<l.riae and schistosonula. In view of co o • 

.... ntigenic de t erminants between the different stagt's ot th 

schistosome parasite I this is not stranql ( Kagan \ P 11 r1 

1961 ). For example , Bogitsch and Stephan 1976 ) h vr. sh 

t:1ilt protectio n can b effected l!Igainst chllillengt infeeti n y 

cercari al antigenic prep~ration ( CAP ) . In othl'r cas. it I 

been documented that portal tranfer of ldult. also rlsulta 10 

protect i o n against challenge infections ( Smither., 1976 ) . 
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Effec t of heter ol ogous cestode infections on 

r esist anc(! oC recipie nt r ats a9"1inst e ll 11 09 

infections with Schistosom& manson! 

Thi s invest i gat i on W8S carr i ed out due t o th ir qu nt 

obse rvation that r ats which had conCOMitant ccs t od l1fections 

( Hyme no l epis ..!!E. ) contrac t ed from the fie l d us~ ;'\lly h.ld tr'IO CC 

attenuated S. manson! infect i ons whe n compared t Q C Itode _ free 

r ats. According ly I selected rats from r~cipi~nts 0 ce lls fe rn 

2 anel 3 month- infec t ed donors wer e used t o St!c t ne ct o f 

he tero l ogous i mmunity. Results a r e r ecor ded 1n t ab l e LV . 

Rec i pi e nts of transfe r ce lls a nd cestode- infecte' rats ha ve 

ligh t e r infectio ns as compared to the nther cate90r~ ; 1 i n 

table I V. Ra t s which were cestode- free but had rcc icved transfe r 

cel l s a l so developed only r.loderate infections , whil'l non- tr l'lnsfc r 

but ce stode-infect ed r ats deve l op seve re infections O~ -halltnge 

wi th S . manson! cerca riae. Thus it is r' f'! f e t o con l ude nil!. thl"! 

~ain pr o t ect ive effect i s due to transferred c~ll s wh~ t E: v . r 

effect i s ob t a ined fro~ ces t ode i nfect i ons is only of & cc n~a ry 

i mpor t a nce . 

Cl oser exami nation of t he data in tahl ~ IV ~ i ll show tha t c99 

dis t ribu tion in the live r and intestines 1s affcc 

infect i on . For exampl e , r ecipi ents of ce lls and ~ ~ 

c pstode- infected r ats have more eggs in hI' liv r t. 

by cr t orh 

I r.lC IM.e 

1n t h( 

inte stines , while the reverse is true for r ec i pi entS of ce ll i 

fro~ 3 month-infected donors . The overl apping of c ~~Q 
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i."I.L -:t ions in these r ecipie nts thus appear!' to caY ..... hi t 

ec d i s tribution. Inte res tingly enough , his condition ia 1 

ohserved in ces t ode- infected rat s which h d t i 11 n () r t':!c ~v&d lny 

prot..:!c tive cells. It is thus probabl e thl'lt thl shift in e<J 

distribution is caus ed by the physica l pres nct.:' of the c st d 

in the intestine. 

The appea r a nce of mor~ eggs in the liv~ r If maxl~~ lly _ 

~rotccted rats ( r ec i pi e nts o f 2 month-se nsitized cel l s ) ml'ly 

probably be because of the eff ec t of the trl'l.nsfcrrl"d cells on 

the t;:a rly stages of the parasite . Tht: high"r oqg l oad 1n th 

int')st ines as opposed t o the liver in rccip1 :nts frc ~ 3 /IIC'.lth _ 

l'1.Lccted do nors is like wise hecau6P of tho t_ffl.!ct f c~lls fr., 

chronic. infe ctions on the l a t e r modulatory phases of h.:!po\tlc 

SI.r~:"\u loma ( Madd isson & Kagan , 1979 ) . 

It is inte r es ting t o determine how ces t odLs causa i MmUnity 

ayainst infections of ~. manson! and how h~y aff· l gg JlstriL-

ution . Do such phe nome na involv i rn"'u no l og i ca l c nh"ncl:rn. ·nt ,r 

mechanical obs truction of egg s i tes? Ishae.k ~~. ( 11)75 

found that in mice I the e limination of Hyt:l(·.f!.olc. jlis ~inuta 1 

thymus- dQPcndent. If the i t:l!'1une r eactions ftg.'1inat th Coilst xJ 

infectio n in Arvicanthus ra ts a l so invo lves ccll -~ediated 

rC5ponse s , the n it i s poft s i b l e that cros!; i~nity betw. n 

:!._ In.unsoni an:.! Hymenol e pis ~. develops du ring concurrent 

infections . It has been reported that ~. monsoni sha r f.s lII.11ny 

common antlg~n~ with o the r parasites ( 5~e Litt r ature R~vi ) . 
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Attempts t o demonstrate cross- reactive antlg t n th 

two parasites di d not g1 , " 1 ... cone uslvt, r e sult. H:)w r it ",as 

demons tra t ed that both s ha r e Some anti gens with CV ti -. <cu. 

t0nic~ and that antiserum of each preclpita~ ct < 

i n the somatic antigenic prepa r ation of t he oth4 r . It i~ thus 

prob<>b l e that ~. mansoni and Hym c< nolepis !.e.- may als sh"rc 

Some common antigens and thus evoke cross lM~unlty during 

concurrent infec tions. 

( i v ) . Fractionation o f ce ll s : Ability to 

transfer r esistance t o rcc ipi~nt r ats. 

Fig 2 gives a SumMary picture of t he effect 0 fr ti, nat i n 

of ce lls on columns of glass woo l fibpr bpforf t ~ r lo 

r ecipi e nt r a t s . 

It can be seen t hat r €.:c ipients of unf r lllc tiun .tt! " 11 hev 

lighte r infections ( r(O.OOl ) . It appeers th~t in t itu~ticn 

wh" r e diffe r ent ce lls a r e involved I better Jcillirl9 r ctions 

against the schistosome parasite result . This i s ~t bllj in 

that the e f ect or mechanisr.ls <lgainst t he schisto. p r 18it \: 

involve the ADCC systeM , wh E:: r chy both cell s an 1 'oitU "h s re 

invo lved ( See Lite r atu r e Review) ; hcnce th, trl'ln f r ":Jf 

un fractionated cell popul ati ons such as B-c~ll . , macr a ~S , 

e tc with the T- cells I natur ally enhances the level of i nity 

in reCipie nts. 
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The ability t o tro nsfl:r C'''II by adoptiv~ t r. n:: Cl' of 

frac t i on <l.t ed c e ll s from e a rly i nf t!ctions 
i s no t l~pr~ss lvc . 

Thi s i s an ind i cation th t 
<l ado pt!y\:! tra nsfe r l\'J,\ins t .~.r: 'l n sonl 

does l i t tle t o af f ec t th 1 t eate r hc> pat l c gr anu l orn :,.,1\$1,: , 

whic h i s s trictly a ce ll - medi a t ed r es ponse ( 
~ arn n 

19 75 ) : th i s does not ho l d t r ue f or ce ll s f r~l 

i nfect i ons howeve r , as has b~cn d iscuss~.d 1· " c, i.'r . 

;\rvican~~. pr oves t o be a n i nt-!r esting 1 Jr.: MOdl: ! 

f or s tud i e s on ~. ma nsoni . I t can be r eadi l y i c d and 

u nd e r goes i mmunopa t ho l og i ca l c ha nges typi cal t'. n., t u r n l 

c o u r s e o f the i nfectio n ( Kuntz & Mnlak" t i s I 1 r,,) . "5 pr o v ,Ni 

b y this s t ud y , it c a n ,; lso be pass i ve l y pr ot 'ct <,"llns t 

ove rt d i s e ase . 

FU r the r e xhaus tive wor k o n immu ni ty 1n t ll,5l' ret5 i s 

d e s ired s uc h a s pr o t e c tion b y i[" ["ad i 'lte d l :lrv ::lC , ~r,: ALS , 

i mmune s e r um a nd he t e r o l og ous schi s to som~ inicc..:~ons . Only 

af t e r such e xh a u s tive i nves tignt i o ns wi ll i t b.! t' .s i b l u t o 

r e l n t e th.~ find ings to i r:ll"'lu no l og i cal pr o t .;:ction i.e n. 

This i s e nc ou r aging whe n it is known t hat \, i1 1S0 dc vt .. l opa 

Some s o r t of i mnu ni t y t o s chi stos o mi a s i s ( ~~rr~n , 977). 

Thus i t me y be po ss i b l e t o p r o t ec t ma n in t h l..>o: run b y 

i mMu n o l o g i cal ma nipu l at i o n o f the ["( ~ sul t s ottain fr :"'I good 

i n l'lune l <'l bo r a t o r y mod e l s suc h a s .".rv i ca nthus r t. . 
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If , a nd when, such i mmunolog i cal meth s prove to be 

feas i b l e , it m~ y be possible t o pr ot ect short- term r sid nts 

vis iting endemic sites which ~re important from some p nt 

of view ; f or examp l e , t our ism, irrigation . 

\ 
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