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IMMUNODIFFUSION STUDIES IN HUMAN SCHISTOSOMIASIS MANSONI 

I. Hepatointestinal and hepatosplenic forms 

Luiz Caetano da SILVA (1) and Rubens Guimarães FERRI ( 2 ) 

SUMMARY 

Sera from 66 patients with Schistosomiasis mansoni 
intestinal form and 37 with the hepatosplenic form) 
ÜUCHTERLONY technique. 

(29 with the hepato
were studied by the 

All of the patients with the hepatointestinal form and 23 patients with the 
hepatosplenic form had viable eggs in the stools. 

Double-diffusion tests showed that precipitin lines are more frequent in the 
hepatosplenic (78.3'%) than in the hepatointestinal forms (37.9%). The num
ber of precipitin lines varied from one to four in the hepatosplenic form whereas 
only one antigen-antibody system was generally observed in the hepatointesti
nal form. 

Differences between both forms and the importance of the presence of viable 
eggs in the stools are discussed. 

INTRODUCTION 

Most immunodiffusion studies m Schisto
somiasis mansoni are related to sera from 
immunized 1

• 
2

• 
11 and experimentally infected 

animais 3 .- 10,. 11• 

Human cases have been studied by B!GUET 

et al. 1, KAGAN et al. 2 and KENT 3 using the 
ÜUCHTERLONY technique. 

Precipitin lines were demonstrated in the 
majority of the cases by diffusing sera 
against Schistosoma antigens. Differences 
between hepatointestinal and hepatosplenic 
forms and the correlation of the test with 
the presence of viable eggs in stools, have 
not been suficiently emphazised. 

This research was supported in part by a 
Estado de São Paulo". 

The present investigation was undertaken 
to study serà from patients with either form 
of · schistosomiasis by the ÜUCHTERLONY 

technique, Highly positive sera were fur
ther submited to immunoelectrophoresis in 
arder to localize precipitin lines. The re
sults of these studies are being published in 
this issue 9 • 

MATERIAL AND METHODS 

Sera from 66 patients with Schistosomià
sis mansoni (29 with the hepatointestinal 
form an:d 37 with the hepatosplenic · form) 
were studied by the ÜUCHTERLONY techni
que 5

• 

Diagnosis was based on the presence of 
viable eggs in the stools or in fragments of 
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rct·lal h iopsy. Sonw negat ive ca.st~s oí Lhe 
hl"pUlo~pk-nic· íonn wne al::so i1wludcd. lt:; 
cliagnosis W:l$ hn~ed on c..• illu.'r o í lhe fo lJov, 
ing ni1eria: 

a) pr~:.f'I\Ct• o( ioviahlc· t-g~s; h) pr~
viOllS posili ve slool i'Xamin;.lllons; e) diag• 
nosis hy liver l1iopsy. Thus. four groups 
of patienLs wcrc shitlit>d: 

C110IJV 1: 

GnouP li: 

CnouP I l i : 

GnouP IV: 

Hf•p,lloinlc.-,i;l inal form wilh 
\' iahl<" r-g,.."'il- (29 pali<·nts) . 

l·le palO!:-pk·nic fo roo with vÍfl · 

l,lc eggs (23 1,n1ients) . 

Hc.·1>alosplL•n ic ío rrn " 'ilhou! 
vfohlc egbrs (14 f)alit•nts) . 

Control ~roup constüuted hy 
6 normal adults, 3 paLicnls 
"ilh livn eirrhosis~ 2 wilh 
111l;1lari;L ü1tc , .,ri1h Sou1.h 
Anwri,·iw hl.1~1omytol"is anel 
011(' with f'g:(S or Jlym<•nO• 
lepü; muur in Lhe stool:i. Se, 
rum írorn ont' mouse with 
/-1. mm<i was also iud udrd. 

l n rvery c:a~: thr antigro uSf'd was rx• 
tra<:Lecl from acluhs worms, acc:ording lo Lhe 
following tedmique. 

After perfusio11 o f the liver anel portal 
systl'm of infc,·h.'d guinea-pigs 1 anel mice\ 
" 'Onn:; wt·n· <·urdully ,.,rn.-;.ht~d jn sallnc (NaCI 
0.85% ) a 111_1 <>11 ly ontt· i o di~lilJcd ,.,ratcr a nd 
fioally ,lril·d unclN vac-c-urn at mi11us 20°C 
or l)1ophilizrcl. 

A 3'ib s;l1Spensfon o( ,.,rorms in salinc 
(0.85% oí NaCI with J : 10,000 o( mcrLhio• 
late) was homogenizcel for 5 minules jn 
.. Virtis Homogenizer" uncler reírigeratjon 
with a sah-ice mixlure~ at approximately 
4.(),000 r.p.m. The homogenalc was kcpt aL 
4ªC overnjghl und then ('entdfoged. 

The protein content of the supernatanl 
was detcrminccl by the melhod o i LowRY ct 
ai. ' and varied I rom 700 to 850 n,g per 
100 mi. 

Thr Ü UCHTEHLO~Y li grl diffusion mc Lhod 
on mitrosc.:opic slidt>ti was used, the d iHu~ion 
heing curricd o ut for 11-8 hour:;. Tlircc ,nl 
o( a 1% oí n;;a r sol u1io11 ( in 0.85% oí NaCI 
wilh J :5.000 oí merlh iola te) was used. 
"'' t"ll.s with 4 mm in diameter anel 4 mm 
apart wcrc flllcd wiLh a ntigen or humirn 
serum. 

2 

Sta ining was performed with 0..lt':f Ami • 
do Black lOll in a l0% rolu1io11 oí acet ic 
aciel. after wa~hing anel dryinp: of the ~ri 
plat,'>. 

n ES V J.TS 

Ht>patoinleslinal forms (Group 1): pre<."i · 
p ilation lines were ohsenrd in 11 out of 
29 cas..-s (:{7.9*) (Tahle 1, . 

Hepàto:;plenil" formi; (Croup:-:. 11 a1lfl IH ) : 
precipitation lj nt>ti wc rc ohsl•rYl'd in 29 0111 

or 37 , .• ,,.,"' \78.37,-) . 
Twenty cases lrom Group l i (86.97,,) and 

9 from Group li[ (6L3%) slu)wed ao1il10-
dit.•$: in tlw !tC"rum hy douhle-dilfusion k-t1l 

\Table li). 
Prcc·ipi lation pallnos ( Fig. ) anel 2). 

B~~ides the hig l1l'r posW\'ity o( l1('IH\ltt:-pleni,· 
form as compa red Lo hepatoinlcstina l ío nn. 
thf' numhn oí lines varied from one to four 
in Croups 1( an<l l H whrreas on)y one anti
St'll-a nlihody ::')'Sl<'m w1.1s genernlly ohserved 
in Cronp l (Tahles I an<l 11) . 

Cont rol casrs l Grou1) 1 V ► : 110 pr,•('ipi
ta1 io11 li,w.-:. Wtr(• oh~('t'VNI, ~howin)?; tha t 
non~p,.··dfi<" 1•e-,u·1 ions wrre ahsifol. 

!) 3 

6 7 

Fig. 1 - ooubte diCCui.ion test in sera trom 
patlcnts with the hepalosplente rorm (~o. 1 
to 5) an<S wlth the hepo.tolntestlnal form 

(K'o. 6 t.o 8) . 

i:--tg. 2 - Double difíusion lest in stra (l•om 
patlenls wllh lhe hepatos1,1cnlé rotm (No. l 
and 4) with l h.E! h('J)ULOlntCSl.illal rorm (No. 2) 

and Irom 'irnmuni2cd rnbl)lt (No. 3). 
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TABLE I 

Gel-double-diffusion tests in hepatointestinal forms of Schistosomiasis (Group I)- •-

Patient Viable 
Precipitation lines 

Age-Sex 
no. eggs 

Intensity ** 
1 

Number 
of lines 

1 - J.J.S. 45 years - (j Present + 1 

2 - P.M. 38 years - (j " ++ 1 

3 - D.B.S. 29 years - '? " + 1 

4 - R.P.S. 19 years - (j " + 1 

5 - A.A.E. 36 years - (j " + 1 

6 - J.P.P. 11 years - (j " ++ 1 

7 - G.F. 32 years - (j " ++ 2 

8 - J.M.C. 6 years - (j " + 1 

9 - M.C.C. 24 years - 9 " + 1 

10 - A.S.L. 17 years - (j " + 1 

11 - J.O.M. 34 years - (j " ++ 1 

• Negative precipitin tests in 18 sera from patients with viable eggs were not included 

"* Graded from + to + + + 
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TABLE II 

Gel-double-diffusion tests in hepatosplenic forms of Schistosomiasis with and 
without viablf eggs (Groups II and III, respectively) " 

Patient 

1 

Precipitation lines 
Age-Sex 

Viable 

no. eggs 
Intensity ** 

1 

Number 
of lines 

- S.C.N. 38 years - ç, Present + 1 

- A.B.B. 40 years - ó " + 1 
--

- M.M.O. -37 years - ó " + 1 

- J.A.C.S. 24 years - 9 " + 1 

- J.P. 24 years - ó " ++ 3 

- M.C. 35 years - ç, " ++ 2 

- R.F. 28 years - ç, " ++ 2 

- J.F.S. 16 years - ó " + 2 -
- A.F.C. 11 years - ó " + 1 

- J.B.N. 10 years - ó " + 2 

- E.F.M. 19 years - ó " ++ 4 

- M.C.J. 40 years - ç, " ++ 2 

- R.R.F. 43 years - ó " + 2 

- S.P. 18 years - ó " ++ 2 
- .. ------

- M.P.S. 33 years - ç, " + 1 

- E.S.B. 35 years - ó " + 1 

- B.F. 26 years - ó " + 1 
--· 

- L.S. 40 years - ó " + 2 

- C.M.S. 28 years - ó " + 2 

- A.R.V. 10 years - ç, " + 2 

- A.S. 55 years - ç, Absent ++ 2 

- J.A.M. 32 years - ó " ++ 2 

- D.A.D. 35 years - ç, " + 1 
-

- R.V. 20 years - ó " + 2 

- I.G.S. 34 years - ç, " ++ 2 

- D.S. 40 years - ó " ++ 1 

- G.M.A. 26 years - ç, " ++ 2 
< 

- A.F.S. 26 years - ó " +++ 2 
--

- J.S. 16 years - ó " + 2 

* Negative precipitin tests (3 cases from Group II and 5 cases from Group III) were rtot included 

** Graded from + to + + + 
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DISCUSSION 

Considering the high positivity of some 
tests as complement fixation, flocculation and 
immunofluorescence tests 6, our results show 
that immunodiffusion is not so satisfactory 
for the diagnosis of Schistosomiasis mansoni, 
particularly of the hepatointestinal forms. 

It must be pointed out, however, that our 
results are by no means definitive and that 
immunodiffusion tests were not performed 
with diagnostic purposes, but for the se
lection of strongly positive sera in order to 
study the characteristics of the antibodies 9

• 

Using water extracts of adult and cerca
ria! forms of Schistosoma mansoni, KENT 5 

detected two or three antibodies in most hu
man sera but he did not mention the clini
cai forms. 

KAGAN et al. 4 tested sera from 29 patients, 
some of them were suspected and others 
proved cases of schistosomiasis. Only 17 had 
eggs in their stools. They found 13 sera 
reacting with antigen of adult worms, 14 
sera with cercaria! antigen and 10 with 
egg antigen. No more than · three bands 
were present in any reaction and usually only 
one. No mention was made to the clinicai 
forms of schistosomiasis. 

Using adult worm antigen BrGUET et al. 1 

found precipitation lines in 28 out of 32 
sera. The authors, however, did not men
tion the presence or absence of eggs m the 
stools and the clinicai forms. 

Our results show that the positivity in the 
whole group of patients was rather low 
( 60.6%). However, it is worth pointing 
out the differences of positivity among the 
three groups, particularly between Groups I 
and II ( respectively hepatointestinal and he
patosplenic forms, both with viable eggs). 

The differences of methods and the lack 
of information about the clinicai features of 
the patients studied by the above mentio
ned authors do not allow any comparison 
among our and their results. 

W e wonder whether a higher percentage 
of positivity should be obtained in our ma
terial with the use of other antigens. As a 
matter of fact, KENT 3 has emphazised the 
advantages of employing deffated water ex
tracts of adult and cercaria! forms of Schis
tosoma mansoni. 

As far as cross-reactions are concerned, 
we did not observe precipitin reactions with 
sera from 2 patients with malaria, one with 
South-American blastomycosis and one with 
Hymenolepis nand eggs. The possibility 
exists that such cross-reactions might be 
observed if more patients with these and other 
diseases and different types of antigens 
were used. KENT 3 showed that reactions 
between Schistosoma antigens and anti-trí
chinella sera from natural infections as well 
as sera obtained from activelly immunized 
animais may be observed and that the anti
gen responsible is heat-labile. 

Finally, it is worth mentioning the diffe
rences in the number of precipitin bands, 
between the hepatointestinal and hepatosple
nic forms. Our results show that antibody 
systems are more complex and more easily 
demonstrated by immunodiffusion in hepa
tosplenic form, particularly in the serum of 
patients with eggs in their stools. 

RESUMO 

Estudos sôbre imunodifusão na esquistosso
mose mansônica humana. I Formas he

patintestinal e hepatesplênica. 

Foram estudados pela técnica de ÜUCH

TERLONY soros de 66 pacientes com esquis
tossomose mansônica, dos quais 37 com a 
forma hepatesplênica e 29 com a forma he
patintestinal. 

Todos os pacientes com a forma hepatin
lestinal e 23 com a forma hepatesplênica 
apresentavam ovos viáveis nas fezes. 

Os testes de dupla difusão em ágar mos
traram que as linhas de precipitação são 
mais freqüentes na forma hepatesplênica 
(78,3%) que na hepatintestinal (37,9%). 
O número de linhas de precipitação variou 
de uma a quatro na forma hepatesplênica, 
enquanto apenas uma linha foi observada na 
maioria dos casos da forma hepatintestinal. 

São discutidas as diferenças entre ambas 
as formas e a importância da presença de 
ovos viáveis nas fezes. 
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