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IMMUNOPATHOLOGY OF MANSONS'S SCHISTOSOMIASIS 

Zilton A. ANDRADE (1) 

SUMMARY 

1 - Reactions o/ the immediate type, involving circulating antibodies, are im­
portant in granulomatous formation around the S. mansoni ova in the tissues. They 
appear while the miracidium is still alive and exuding antigenic material and be­
come stronger after its death and disintegration. Immature eggs and heated mature 
eggs ( dead miracidia) provoke little or no tissue reaction. Circulating antibodies 
are active also against the other evolutive stages of the parasite, but since no anti­
genic material is actively eliminated, antigen-antibody complexes can only be for­
med after desintegration of adult worms or schistosomules. 

General antigenic stimulation can be observed in the splenic struture of infected 
mice. There is proliferation of reticular cells, plasma cell differentiation and y-glo­
bulin synthesis ( antibodies). Changes due to portal hypertension may appear !ater. 

2 - Reactions o/ the delayed type are probably represented by the chronic 
portal hepatitis: the presence of "immunologically competent cells" around nume­
rous small venules, forming focal accumulations; the tendency to fibrosis; the signs 
of activity of the inf!ammatory process and the lack of correlation between the 
intensity of the reaction and the number of parasitic elements. 

3 - Resistance can develop not only by limiting the parasitic factors (less 
worms, less eggs) but also by forming minimal and more effective inflammatory 
reactions to the parasitic stimuli. Such a situation can be observed in animais 
with prolonged infections. 

I - INTRODUCTION 

Immunopathology deals with the study of 
morphological changes resulting from immu­
nolcgical processes. Lately, this branch of 
pathology has experienced great progress not 
only as a result of the progress of immuno­
logy as a whole, but also due to the immuno­
logical knowledge gained in the study of or­
gan transplantation and auto-immune disea­
ses, and to new morphological techniques, spe­
cially the Coon's florescent antibody method. 
However the subject is a broad and complex 
one and many gaps and obscurities still exist. 

On the other hand, the data on the immuno­
logy of schistosomiasis is still fragmentary, 
although excellent reviews ( 11, 21, 26) have 
been made. 

A study on the immunopathology of schis­
tosomiasis at the moment cannot do more than 
to present a correlation of some morphological 
and immunological data as an initial effort of 
systematization of the subject, which, howe­
ver, may prove worthwhile for future studies. 
Such is the aim of the present paper. 
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II - REACTIONS OF THE IMMEDIA TE TYPE 

a) Generalities: 

.. These reactions are dependent on circula­
ting antibodies. Man and animals infected 
with S. mansoni or injected with its pro­
ducts, develop circulating antibodies that are 
active against the several evolutive stages of 
the parasite. Demonstration of these antibo­
dies has served as a basis for many indirect 
processes of diagnosis of schistosomiaisis, 
which have recently being reviewed by KA­
GAN & PELLEGRINO 12

• These antibodies are 
present in the gamma-globulin fraction of the 
serum and due to their relatively high mo­
lecular weight, cannot get through the exter­
nal surface of living parasites in the body and 
thus cannot produce reactions. Their pro­
tective function, causing immobilization of 
schistosomules and destruction or stunting of 
worms, has not yet been documented, although 
adult worms put in contact with immune se­
rum "in vitro" die within 24-36 hours and 
undergo phagocytosis, which does not happen 
with control serum (22). 

Immunity or resistance does not seem to 
depend on circulating antibodies (25), since 
it cannot be obtained by passive transfer of 
serum, while it can occur in unisexual in­
fection with no elevation of the gamma-glo­
bulin level in the plasma. 

b) Reactions to the ova 

BroCHEMICAL 27 and histochemical 3 studies 
have indicated that the main component of 
the S. mansoni ovum has a complex muco­
polyssacharide nature, which may be highly 
antigenic. Furthermore, the miracidium con­
tains a large spectrum of hydrolytic enzymes, 
such as acid phosphatase, alkaline phosphata­
se, 5-nucleotidase, ATPase and at least one 
proteolytic enzyme, amino-peptidase 3

• 

Granulomas around the ova of S. mansoni 
are formed in the tissues of susceptible host 
while the miracidium is still alive. PRATA 25 

observed that all the granulomas formed by 
· the 50th da:y of infection in the mouse had 
live miracidia. The miracidium exdudes an 
antigenic material, which may react with 
schistosomal antibodies "in vitro" and cause 
the circumoval reaction 23

• ln the tissue this 
antigenic material also reacts with circulating 
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antibodies, as can be demonstrated by the 
Coon's technique 4

• The antigenic material 
can be seen free in the tissue or phagocytised 
by the granulomatous cells (Fig. 1). Follo­
wing disintegration of the miracidium a large 
amount of antigenic material is suddenly li­
berated in the tissue and an area of hyaline 
necrosis can appear in the center of a well 
developed granuloma. This area is later in­
vaded by cells, giving rise to purulent necro­
sis. Antigen as well as gamma-globulin, which 
can be eluted by a 2 hour treatment in pH 3,2 
phosphate buffer, can be demonstrated in the 
necrotic area, immunocytochemically 4 • 

The immature egg, which has a basophillic 
content 25, evokes little or no tissue reaction. 
SoROUR 28 has demonstrated that the mature 
eggs lose their capacity of producing granulo­
mas if previously heated at 55°C for 10 mi­
nutes, a treatment that kills the miracidia. 

ln the granulomas around the S. mansoni 
eggs there are many eosinophils. Sometimes 
they form dense infiltrations in the area of 
periovular necrosis. Although the presence of 
such cells has been ascribed to reactions of 
an allergic nature, the real role of these cells 
in schistosomal granulomas has not been cla­
rified. The facts listed above indicate that 
antigen-antibody reactions play a fundamental 
role during granulomatous formation around 
S. mansoni ova in the host tissue. 

c) Reactions to adult worms 

The immunocytochemical technique shows 
that circulating antibodies also bind to adult 
worms present in the liver of infected ani­
mals, specially at the cutícula 4

• As the adult 
worms do not seem to excrete an antigenic 
material such as the egg with a mature mira­
cidium, there is no antigen-antibody reaction 
as long as the parasite remains alive. After 
disintegration of the worm such a reaction 
then occurs and at least part of the necrotic­
exudative lesion formed around dead worms 
is due to the formation of antigen-antibody 
complexes, since the toxic nature of the latter 
has already been demonstrated 7

• 

d) Reactions to schistosomules 

Cercariae penetrate through the skin by 
way of their active movements and by the 
secretion of their penetrating glands. These 
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Fig . 1 - Antil)ó(li('s againsl K ltl (tt11t<)Ni (JWmma-globulln Iróm lhe serum o( an i n­
fr<'le<I J)Mif'nl. laKg(~I to fluoresc:eln ) blnd to mnteriaJ c·ont.ain('(I i n th e ov-um oeru 
and tn ;1dult. w(n·m ( rii;chU. Mate r ial rrom t hc óvum is. ln part outslde I h(' t•gg 
shell and some mny I)(' luto t hu cyloplasm ot m .)(•róphages, C1·ysostat secUon o r 

mou~ llvcr . OlrN:l Coons'tec-hnl(!U(', 200X. 

lallt·r c·on1ain 1,rolt•<)St• l tollng(·1u1st" lypc). as 
,,•1·11 tn; lipase anel muc~o-poly:.:~ac-har idw:;e. lt 
has h1·<..·<..·n proved thnl. the cr1·<·•ll'iac..• <..·nn gt'l 
through tlw i;kin of a normal 111011:-:1• wi1h a 
min imum oí li:-.!-11(• n:action. whi le- io a prc-­
viously inÍl"'tt(•d .-.uimal intc..-msc..· infla mmatory 
d 1t111gc..'!-- 1nkP p l..1ct• arouocl llw l'i<'hi'-LOi;omules 
I $ Tfi is lcd IC..l thc condu:.:ioo thnl t l1e nw· 
thani~m oí n~f,.ii;tunc..~· lo S. mansoni i~, ai lt"aSII 
in p.trl. localizNI iu lbc i;kin :l':'. The parlid ­
pulion or <:irc·ula1ing aut ibod.ic..-s in these reac­
lion:-. hai:- nol ye1 lwc'n dariíi<·cl. Pt·tH'l rat ion 
o í n •rn1rh1c..· l hroug h 1h1" ~k in of iufrc:lcd in• 
divi•lual~ i:s íollowcd by an r ry 1lwm úl011f.. ctlHI 
papu lou~ hi~tarnint•lypc rcatlion similar to llw 
01w obla inNI in Ih(' &l int· indi vidua is wilh 
lhe inl rnderm,tl skin Ll':-.1. wilh S. man.soni an, 
t igc·n. 

A hrond)iolnr pneumonia wa.:il ÍrC'Cpwntly 
ol,sc n·NI io imrn 1111i7,(•d nnimals ai th(• liow 
tlu• :--c:histosomulc·~ Í l'OIH u i-eeond inÍf'<:lion 
pa:-:~(•d lhrou~h Ih(" lungs u . Th it seeemecl to 
lw a lnu· byp(·ri-cnsil ivity plwnornt·num, sim:e 
it was ol>:-:1·rvc..·d n.·gularly in mih· iuft'f'lt'd 
11i1w Wt'f•ks aíh•r íi ri;I t.·xposur..-, occ~)~ionally 
wl1c11 lhe int(•rval wa::. ouly of lwo wee-k~<';I;, hut 
rw\·c..· r in :mimais iníN·l,·d Íor ll1e (i n!l limf'. 

e) lfracrions in Ih(• lymplw-relicu/ct.r ri .... -me 

Rra<'lio11:; iu tJw lympho-rcticular 1is:me 
charac.:1lwrizl' lhe ~t'rwral rl'i-p<>nse to aoligl'· 
nic: stimulal ioo by l lw S. 1111111,;,oui and its pro­
duels. 1'1wS<· !'('ae1jons c·an hc•lh:r he studird 
i11 1•1c_• spl<--rn oí in Ít't'kcl an imal~. Thcy ar<" 
u•sponsiblc. in pa l'I, fo r the splt•r1onwguly of 
s<:hi,::;to:-;oiniais. Rf'<•t<olly. a c:omhina1io11 o{ 
his1olog1'·al, histochemiral and immunoc·yto• 
d u·mical 1f-d1njques was applic.:d lo lhe stu<ly 
cf splenic- d1ange; in t>XJ>(•1·i1n(•n1a l ~ liisto~ ­
miasis 1 

• lt wn~ found that. iu tlw inilial 
phu~e of infí'c-liou t í irst Wt't>ek íollowing C-1,(J!. 

produrLion) . thn(• was i nll'n.sc pro li íc· rnt ion 
of 1·(-l ituJo-endothr)ial ,·,·lls in lhe red pulp o( 
1.h..- :.:pl('cn nnd less so in th<..~ while pulp. Thi::. 
was soon íollowed by pla~ma ,·c..·11 diffe r<•nt ia­
t ion. t lw r('litu la r <.·e11s :i.howing ryloplasmic· 
hasophilia, S4: tn•l io11 o í PAS posiliH· malcrial 
und ga mma-µfol 11.1li11 synl lwsis a:s i=l1'JJ"' o í 
diHt"rentiat ion . Thc..,.S(• 1·lm11ges o,·curred in 
thc- alii;enee of parasitic- c-lemenls in tlw 
spk•('n. T lu .. ·y Wt're simila1' to l he so-c-alled 
urimarr alld i;t('Onclary r~ po:w,c~ hf 1iw 
lympho-r1·tic·11l:;1r tii:-~uc~ following a111 igt·11l<.· sti• 
mulation 1

:1 . T lw im1m·diale ron !-lt' fltll' IU'l' oí 
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1h,·H· c·lrnogt>!-l i:-: 1lw produt lion oí drn1lat ing 
auti l,o,fü•:,:. Splt>nic: change:, a1T h1h_•r ,·ompli­
c·akd 1,y lhe appearmH'l' v í aht•ralion~ du(• to 
porl.:1 1 hyp4:rh.•n:,,;.io11. ~ut h él!- j,:;illll~ f'll~or~<"· 
ruc-nL. hypl•rl l'Of'h)' a1ld hypr·rplasia of re li• 
c·nlum í il,r ils- and Ío<·al lwmorrhnge-~. 

1 i I JU~ACTtO~S OF THE DEL.J\ YEO TYP!c: 

Tlw (.'Xi~lt'IIC'(' or (1 cl<•h))1NI l)'l)t-' hypl"'r:=!t'U• 
.. ,11, tl) in ~1·hisl(1~mia.:;is has ht·t·n liulc~ t•xplo• 
r,•cl. TlH· morphologit·al mC'lhod. ahhough 
1101 lwin~ Ih<' mo~I aclr·qfü\l(>. can indtTd c·o11-
1r ihuk with ~Olll(' n1luul,k• clala lo llii:,; 1hol• 
ln. T lu• morph1Jlogy ..,r 1f11• cl1·lup .. ·cl lypt· hy­
pc·r~•11i-i1ivi1y is 110l pülhog11omúnie, bul nrnch 
nrn lw lc·u rm:d 1,y 011:-.(•1'\'Íng lhl· mir-ro:-c-opit 
du)n~•·:-: in llw tul,1·•1·c·ulin r1.,,a<:tion. during rr­
jt·dion of or~an lrans,pl,1111. in auto aller~Ü' 
thyroiditif: . in lupoicl fu..·pa tith~ anel ~o on . T lu· 
('QIHIUO!l ck1w:n i11.1lor or tfu .. ·::t~ c·o1u!i1 io11:- i::: 
an infiltral ion ní ··immunulogin 1ll y nu111w 1t-,~I 
c·ell:,.."', wliid, i1wllult• l)rll'1phoc·yh-:-. plMmil anel 
pl:.1:-:1lt1wytui<I n·II:-:. T his iníiltralion is diHust> 
wil h ;H 1•a:-, uf ÍOta l ac·c·umulation. si~ns of 
~H·t i,1 ity. a dt•::trucli\'f' charncln mui u pro• 

grt-&1ion to fi liro~is;. A:i. \~' •\KS'.\1.<\ '\ !t!i :mµ-· 
gl:'sh·cl. lhe·>' oc·c 11r morl" frt•quen lly in a ren:-: 
havi og a la rgt" number of snmll ,·eini-. 

..,. ln srh islo~miasis. react ion histolog-ically ~j. 
mi lar 10 lho::(> listed ahovf'. are found in lht· 
li\·1·r in Ih(• form of a ch r<.:n i;. portnl inílanrn -
1ion. Thi~ protci-i- ho.-. lwt: n clc•~nil~l·d liy :1<'· 

\'e ra l nutho~. hui uo jHHhOAl'1Wl ic· imporLant·c· 
ha::- 111.·t·n ai'-('rilwd lo il. F'~\1 1tu;r :1_ m:-111)' 

p .•nn::; Ago, t a llN1 atlrntion lo lhe lac·k oí 1•vr­
n-hl 1ion hetwt"<"n Lhis portal influmma1iou ilf'lc l 
thc- pr,•sentC' of parn:;itir dc:m('nls i11 rlw liv<'r. 
Mf' t'\'{'ll su~ge~kd llw pl'•·:-:c•ntt• o í a toxin to 
explain it, l.111 :-1wh a lox in ha~ llt'\'t'r ht'l'II 
1lc•m<;u~tn.H<·<I. Mt:1.1.1-::"' t:Y e-l ai. H, :;..:.1ic.l ll1u1 
t lw 1wripor ta.l inílammat ion ttppc•arl'd in uni• 
H•xual inft"t·t ion. in hisexual iu íection hdon· 
t>;?~ product ion and lhal il \\ f\i'- i11tC'11::iíiN1 
following t•g~ produ<·lion. \V<• mu.:-t l1-1.·a1· ln 
mind lhtH auy lrritalioo mar c-au;'!.C pe-riportal 
i11fihrat io11 in 1lw ltvt>r. flowt>vrr. the sc.:hi:,,;.­
losomal portal lwpalilis. t!1><:Tin!I}' ob~e-n·f'cl 
in human patients with t ht• 11<.·puto-:-pl<·ni,· 
íorm of lhe diseasf' t. i::: móH' thnn t~ rlkr1· 
rouncl c•t-ll iofill rt1l ion o í llk f)Ortal âl'<'.l 
(Fig. 2> . H:•::.:ich•~ 1!w tliffu,l-- aiuf Ícx·al infil • 

f 'lg. 2 - SchistósOm{ll i:cranu1om11. ln lhe J>0rtal ,:.pace. T ht• i,tit.1 lHl0$1)h::ita~ 
stnining sho,1,,·,; man>' t)f>!litlve c:ells 1reticulo-cntlolh t'lial (•CU$) ln lhe gr;.1n u 10-
ma and ln tht' llvN' iilnurolds <Kupfkr <'C-11.s). MOl)lll~atton (lf t hú hHtcr cells 
is purt or lhc- generall7.e-d renponsc to S. 11w11so111 nntts;:t>nlc- ~tlm ulnllon. lluman 
liv('r. l:J..'lrkt1·r n7.-<H1ye mclhod ((>r ;.\chi 1)hl)SJ)ht1tnse. l nc-ul)atlon lime lá'. J60 X . 
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F'ig. 3 - Schl,:.to~mal portnl hepaUU,:. ln mnn. C:nmmn-gtobu11n J)l'()()U("ing 
('('l)s lff<' prcl><'nl ln lhe portal infiltrnlc. C1)'osta l liver ,:.e<'tlon trcnted wlth 

fh1u,-..~~•cinntecl anli-humnn gamm~~•globulin. -130x . 

Lration liy lymphocytcs, plasma and phi:=mocy• 
loid <.·elk mat·rophages. there is frequenl in• 
\'Miou of tl1e pan.:1whymal border 1,y lhe in• 
flammalory n•II.:; t111cl fot·al ,lw·lular c:dl (JrO· 
lift"r..llio:1. in<lic·:1 1ir1~ a('fi"ity of lhl' inflam­
malory proc:es~. F'urthennore. fil,ro::; i~ anel 
\'as<.·ular im·olv("nlt'nl a rt> c·on::pi<·uoniol fe-atu­
rc-s ~. H1•,·t.·nlly local lormal ion of ~amma• 
µ lof111li11 hy tl1t· c1.•ll_s of ll1e 1.t0rtal iníilt ration 
ha:: hf'('ll clt•mom-lral('t.l (A, oRi\DE. u11p1 1lili­
s:hrd oh::en·a1 ion:-:) í Fii. :{ L P,no,t-:TTO el 
ai. :n eorrelated lhe local formation of ~am-
11w-glohulin hy Lhe- cell$ i1wadin~ lht> livn 
pa n.·m·li)•n·1(1I hord1..·r { .. p i<.·<.·c.· meal nc•<.·rosis •·) 
\fÍlh lht· (11'C-5;l'II( '(.' or .Q i,;p)í f'M..'l'J'('htaling hepa• 
t ic· (·ooclit ion (a 1110-imm1.1rw IÍ\'('r th:~lrtu·lion). 
Furt lwr Rludfr~ a 1't' nt>c·c•:~_.,an• to cll'•lt•1·minc• lht• 

real :-i~niíicânt<' of portal i1E>pat it is in ~ -hi~­
to~,mim•i~. ilt- rolt- in the procluction of portal 
íi liro:-:i:-:.. aud it:- rdalio118hip to a ddap .. ·d hy· 
pt rS<-niiiilivi1 r l't•Hc-tion 10 S. m(ms<.mi. lo lhn 
n·II l,rt>akdo\\il produc:t,:-: or to lioth. 

rv JH::SISTANCJ-: 

AC'quirc•cl fl•:- i:-tanc(• to S . ma11soni infct.·tiou 
ha:: mainly 1:i,..,E·n stucliecl l,y oh~cning lht' 

af.ilily of an i!1Í1.•t·ted nninml to cl,·al with a 

c·hallt>11v.i11Jt i11fc:-c·1io11 . Th1·nt Í8 t1li-o indirec·t 
f'\·iclt>n<:f' thal man c·an ac·quir(• rc-sii~lantc- lo 
a seconcl inÍt>·ttiou. ~inC'C tlw di~a..:.c- is more 
írl'qmml anel 8("\·ere in childrt>n in c-ndt>mic­
a1't•as:; aml l'ÕC'\l'r<· dii-t·a~· ha5 lx·en observecl 
i11 adull:-: iofN·ted for tlw íin::I tim(• ~~. A11i­
mals with pr<'vious inÍN·lion t:,. 1 :, ::o. ::ti or in­
jt't'lt'd wilh S. 11umso11i anti~en •l•. :u show rt"• 
~i~tttnl'c lo n dmllenging in fection. later sho• 
\\ i11g lt• . .:..-; worms:. ~1 unlt•d worm~., ánd pro)on­
gt•d S::t l'l'\ ' Í\ú l \\h(•r, tompa rt•cl 10 c·ontrol:-. Al~o. 
muth mor1• :<C'\'f"Tf' iorlammalory n•atlion~ ('a11 
he ohserw·cl a.rouncl S<:histosomul~ in immuni­
zcd animal.s ,,i;. 

A~DR,\ OE & \'fARHE'I r. :<-howfd lhal hepal i<.· 
:,.trnnulon,a~ fornwd uro1111d mulur<.· t·ggs in llw 
liH·r o f miC'C' \dlh prolonf!t'<I in fM:Lion art~ 
small. wE>II dt~limited anel compost>d oí a Ít"'w 

l1i.s-tiocytes anel fibroblat! ls. Sut'h granulomas 
an· i11 i-ht1rp c'()ntra:-1 \\ilh lbo~ found t·nrlin 
in lht.• liHr of tlw :-anw animal~. Tlw:-(• lnllt•r 
~ranuloma::. fornwd io 1lw fir::l \\'ttks follo4 

\\ in~ t-;!:r, clt•posilion w('re tharacterizc--d hy 
murked nct·rotic exudalive retitlions with mt1• 

li) t·o:-iuophi lis, So. 1:1 ho:-1 llmt i11i1 ially may 
lta\·c~ a s;t•,·t.'r(• hnx•1':-:í'nsi1ivi1y rc•actioo t.ao 
d(•\'(•lop latn a proli fnalive. encapsulatin~. 
sm:ill. immune type rcm·l ion lo lhe s:i.me pa· 
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thogenic element, the mature egg of S. man­
soni. lt can be said now that a host can 
acquire protection not only by limiting the 
parasitic elements (Iess worms, stunted worms, 
less egg prodution) but also by developing a 
more economical and more effective tissue 
reaction to the parasitic stimuli. It is worth­
while to recall that such a situation is similar 
to the one occuring in S. mansoni infection 
in animais with natural resistance to schis­
tosomiasis 16

• Also, the reactions around pe­
netrating schistosomules in abnormal host is 
reminiscent of those occuring in immunized 
animais 8

• 
16

• 

By injecting eggs of S. mansoni intrave­
nously in a normal mouse, LICHTENBERG 14 

observed that the granulomas formed in the 
lungs did not reach the size or severity of 
those formed in animais with cercarian in­
fection. LrCHTENBETG's data can now help 
us to catalogue the three classical types of 
reaction as occuring around S. mansoni eggs 
in the tissues: a normergic type, observed 
after intravenous injection of eggs in non­
infected animais and having an intermediate 
morpholcgy between the following types; a 
hyperergic type observed in susceptible hosts 
in the initial period of infection, and presen­
ting a large necrotic exudative reaction 
around the eggs; and finally an immune type 
observed in animais with prolonged infection 
that forms small, round, discrete, prolifera­
tive reaction around mature eggs. 

The factors responsible for the development 
of immunity or resistance to schistosomiasis 
are incompletly known at present. So far we 
know that both cellular and humoral factors 
appear to be important. 

ln conclusion, investigation of the immuno­
pathology of schistosomiasis, in spite of pau­
city of data and Jack of knowledge in some 
areas, can be fruitful for understanding the 
pathogenesis of the disease and for opening 
up new avenues for future studies. 

SUMARIO 

lmunopatologia da esquisitossomose 
mansônica 

1 - Reações de tipo imediato, são impor­
tantes na formação dos granulomas em tôrno 
dos ovos. Elas ocorrem enquanto o miracídio 
está vivo e eliminando material antigênico 
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e se acentuam após a desintegração ovular. 
Os ovos imaturos e os ovos com mirací,­
dio previamente aquecido (mortos) provocam 
pouca ou nenhuma reação tecidual. Os anti­
corpos circulantes são também ativos contra 
os vários estágios evolutivos do S. mansoni, 
mas não havendo eliminação de material anti­
gênico, as reações antígeno-anticorpo só se 
processam após a desintegração dos mesmos. 

O estímulo geral causado pelo S. mansoni 
e seus produtos se refletem bem na estrutura 
espl€nica. Em camundongos infectados há 
proliferação de células reticulares, diferencia­
ção plasmocitária e secreção de y-globulina. 

2 - Talvez a hepatite crônica portal es­
quistossomótica seja uma expressão morfoló­
gica de reação imunitária de tipo retardado. 
São dados sugestivos: a presença de "células 
imunologicamente competentes "em tôrno de 
numerosas vênulas, os adensamentos focais do 
infiltrado e seus sinais de atividade, além da 
falta de correlação entre a intensidade da 
reação e a presença de elementos parasitários. 

3 - Um hospedeiro pode desenvolver re­
sistência à esquistossomose não só limitando 
os fatôres parasitários (menor número de ver­
mes e ovos) , maior sobrevida, mas também 
desenvolvendo reações inflamatórias mínimas 
e todavia mais eficientes aos elementos· para­
sitários. Tal situação pode ser bem observa­
da em animais com infecção prolongada. 
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