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IMMUNE COMPLEXES IN SCHISTOSOMIASIS |

VI — Circulating IC levels in patients with and without neph:i-opathy,

Edilson BRITO, Ferrucio SANTORO, Heonir ROCHA, Margarida DUTRA and André CAPRON

SUMMARY

Circulating immune complexes

test in serum from schistosomiasis patients with and without renal disease.

(CIC) were investigated by the 125I-Clg binding

The mean

level of CIC in serum from patients without nephropathy was weakly higher than that
from patients with renal. injury. Similar amount of CIC was found in different types
of glomerular lesions (membranous proliferative glomerulonephritis and foeal glomerular

sclerosis).

Immunoglo-bulins G and M, C3 component of complement and fibrin were

demonstrated in renal glomerular deposits from patients with and without nephropa-
thy. The involvement of CIC in schistosomal nephropathy is discussed. -

INTRODUCTION

‘Glomerular lesions are pathological fin-
- dings generally associatedwith the deposition
of antigen-antibody complexes. In human
schistosomiasis, a chronic scleroting glomeru-
lonephritis, intially described in post-mortem
studies 1.15 was also observed in large series of
renal biopsy, which showed a spectrum of glo-
merulonephritis mainly in hepa.tosplemc pa-
‘tients with or without renal disease$.20,21,
Granular deposits of IgG, IgsM and C,13.27
and recently of schistosomal antigen 12 were
found in some human glomerular lesions. Si-
milar deposits - were also demonstrated in mice
and hamsters infected with S. mansoni 12.18,

Circulating schistosome antigens have been

found in serum and urine from infected ani-.

maly 239111417 In human infection, specific
schistosome antigens were demonstrated in
urine7.19 and milk 2226, All these findings
support the detection of circulating immune
complexes (CIC) in human 452425 and muri-
he schistosomiasis'4,25,

In -this work we attempt to correlate CIC
levels in schistosomiasis patients with and
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without renal disease, with the type of glome-
rular lesions, and glomerular deposits of Im-

munoglobulin, C, and fibrin.

MATERIAL AND METHODS

The diagnosis of schistosomiasis was ba-
sed upon the clinical manifestation and epi-
demiological characteristics of the case and
was confirmed by identification of viable eggs
of S. mansoni in the stool. Seventeen patients
were studied through histological, immunopa-
thological and CIC determinations. Five of
them (group I) without renal disease, were
biopsied during the splenectomy and in-twel-
ve (group II) with renal disease, percutane-
ous renal biopsy were performed.

For light microscopy, tissue was fixed in
Bouin’s solution, cut at 2 to 3 microns and
stained with hematoxylin and eosin, periodic
acid schiff, periodic acid methanamine silver
and Heidenhain’s connective tissue stain.

For immunofluorescence studies, renal
fragments were snapfrozen in ligquid nitrogen
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and cut in a cryostat at -25°C. Each section
rapidly fixed in acetone, was washed in buffe-
red saline, pH 7.2, covered with fluorescein-
- labeled antiserum, washed three times in buf-
fered saline and mounted with buffered gly-
cerin. Specific fluorescein antisera to IgG,
IgM, C3 and fibrin, obtained from Hyland
Laboratories .(Costa Mesa, Ca), were previous-
ly tested, diluted and used in five cases.

The 125I-Clq binding fest was used for
the detection of CIC in patients’ sera 428, Brie-
fly, Clg was isolated from normal human
serum and labeled with 125I. This preparation
was then mixed with test serum, previously
treated with 0.2 M EDTA. Free 125I-Clg was
separated. from 125I-Clq bound to complexes
+ by precipitation with 3% polyethylene glycol.

Results were expressed in per cent 125I-Clq
precipitated as ‘compared with the protein-
bound radioactivity precipitable with- 20% tri-
‘ehloracetic acid. The level of CIC was consi-
dered significant starting from 13% 2¢

Levelscof C3, C4 and Clg were quantified
in patients’ sera by radial immunodiffusion
16 -on- plates supplied by the Behring Institute
(Marburg, Lahn, W. Germany).

Statistical analysis was done by the chi-
square test.

RESULTS

Histological studies with light microscopy
are shown in Table I.. The group I, patients
with normal renal function, showed minimal
histopathological changes on the kidney bio-
psy, characterized by mesangial matrix in-
crease without hypercellularity, swollen endo-
thelial and epithelial cells, and proteinaceous
material of the Bowmann’s space. In the
group II (Table I), all patients had a nephro-
tic syndrome, except in one case (patient M.
S.C.) with proteinuria only. In this one, a
mild proliferative glomerulonephritis was seen.
Three patients had .a membranous prolifera-
tive glomerulonephritis (Fig. 1), with mesan-
gial hypercellularity and splitting of basement
membrane, and two of them (patients A.T.
and S.J.), with lobular accentuation (lobular
type). Eight patients had a focal segmental
glomerular lesion, with mild mesangial hiyper-
cellularity, mesangial sclerosis, collapse of pe-
ripheral capillary loops and adhesions to Bow-
mann’s capsule (Fig. 2).

TABLE I

Circulating immune complexes (CIC) in schistosomiasis patients with and without nephropathy

Group Patients Clinical Glomerular lesions CIC (% *1-Clq precipitation)
’ torm
I J.C.B. HS Minimal histopathological changes 26%
M.E.B. HS  Minimal histopathological changes 17%
R.L.B, HS ‘Minimal histopathological changes 13% mean = s.d.
A.A.B HS Minimal histopai:;}gological changes 18% 18.6 = 4.7
D.A. HS  Minimal histopatholagical changes 19%
I1 M.S.C. IS . Proliferative G.N, Gen. Difuse 14%
M.A. HS Membranous proliferative G.N. Gen, Segmental 12%
A.T. HS  Membranous proliferative G.N. Gen. Difuse 18%
S.J. . HS. Membranous proliferative G.N. Gen. Difuse 149%
H.E., 18 Focal Glomerular Sclerosis ' 14%
"L.R. HIS  Focal Glomerular Sclerosis 9% mean = s.d.
R.C. HIS .- FocalGlomerular Sclerosis 18% 14.2 = 3.2
J.C.A HIS Focal Glomerular Sclerosis 12%
M.S.B, HS Focal Glomerular Sclerosis 20%
S.R: HS Focal Glomerular Sclerogis 13%
TM.JT. HS Focal Glonderular Sclerosis 11%
s.C. HS Focal Glomerular Sclerosis 16%
IS — Intersticial Schistosomiasis
HIS — Hepato-intestinal Schistosomiasis
HS — Hepatosplenic Schistosomiasis
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Concerning CIC (Table I, the mean le-
vel of 125I-Clg binding in serum from group
I patients (18.6 += 4.7), was weakly higher
(P = 0.05) than that from group II (14.2 *

T ABL

Fig. 1 — Membranous proliferatlive glomeralo-

nephritia in schistosomiasis mansoni; mesangial

eells hyperplasia with hyperlobulation and split-

ting of the glomerular basement membrane,
PAR, 50X

Fig, 2 — Foeal glomerular selerosis in sehisto-
Anmissiz  manaonk:  ssgmenta]l  hypercellularity
with mesangial sclercaie, adhesions to the thi-
chened Bowmann's capsula and swbendothelind

hyallne deposita. PAS, 250X -

3.2). CIC levels were not different in patients
with membranous proliferative glomerulone-
phritis (14.5 = 2.5) and patients with focal
glomerular sclerosis (141 = 3.7).

E ITI

Clreulating  [mmune complexes (CIC) and deposits on the glomerular lesions

Granular deposits CI1c c3 Cly 4
Glomerular

Patlenta ;':Er::ﬂm Igix IgM ca Fibrin FEI-01n ppt, Tl mgatml meml
b M.H.C, +—+ =+ + 19%% 110 15 ]
M.A M.P.G.M. ++ + ++ L] 124% a7 16 14
H.K, F.G.E. =+ 4+ +4 14% 158 21.5 a7
R.C, F.G.H ++ 1 ++ 0 18 154 T aT
M.J. F.G.E +- i +++ 0 1% 17a X a5

M.H.C. — Minimual Histopathologies]l changoes

M. P.G.N. — Membranous Proliferative Glomeralonephritis

F.G.E, — Fooal Glomerular Belerosis

* — Tubulir basement membrane and Intersticial deposite of TgG
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Results obtained in immunofluorescence
are given Iln Tahle II, Four patients with re-
nal disease revealed minimal to mild granular
deposits of IgG 1Figs. 3 and 4, IgM and C3 in
all cases, and fibrin in one case (patlent H.
E.}. One patient (D.A.), without renal di-
sease, also showed glomerular deposits of IgG,

DISCUSSION

The present study shows, in human schis-
tosomiasls, that CIC levels do not differ sighi-
fleantly between patlents with and without
renal disease. The biological significance of
thiz resull should be considered in several
points, The involvement of antigen-antibody
complexes in the renal injury assoclated with
5. mansoni schistosomiasis, partieularly the
hepatosplenic form of the disease, has long
been suspected 14152021 Glomerular granu
lar deposits of IpG, IgM, C3 and fibrin, de-

132

Ighf, C3 and fibrin. In two circumstances |pa-
tients D A, and M.A.), deposits of IgG also
were present In interstitial and tubular base-
ment membrane. No correlation was obser-
ved between glomerular deposits and levels of
CIC, C3 C4 and Clg In serum (Table II).

Flg. & — Direet immunofivorescence on kidney
blopay materlal from a membranows proliferati-
ve glomerulonephrltia patient :
granular deposlts of human 126G in periphers]
caplllary loops and mesanginl aress:, 260 X

achlstosombasiz

Flg. 4
biop=y material from a focal Zlomerular sclerosiz

Direet immunefluorescence on kldney

sehlgtogemiasls patient; segmental apaee Dampo
depogits of human TG, 258 X

(&)

monstrated in this study confirms several
works previously described in human schisto-
somiagis 1427, All fhese findings associated
with the detection of schistosomal antigen in
renal glomerull 1013 suggest strongly the in-
volvement of immune complexes in schistozo-
mal nephropathy. If the participation of an-
tigen-antibody complexes in the schistosomal
glomerular lesions is a likely event, the site
of their formation s, until now, unknown.
Two possibilities may oceur. Firstly, these
complexes are formed in the blood circulation.
The detection of CIC in serum from patients
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infected with S. mansoni 4.5.24,.25 confirms this
possibility. Small /a,mounts of these CIC would
be fixed into vessel walls or filtering membra-
nes such as in renal glomeruli8. However,
the little difference, obtained in this work, in
the CIC levels between patients with or wi-
thout nephropathy do not allow to suggest the
deposition of these CIC into the kidney. Al-
ternatively, if the antigen-antibody complexes
are formed in renal glomeruli, large molécules
of uncomplexed schistosomal antigens or CIC
in large antigen excess, derived from circula-
ting blood, could be retained. in glomerulus.
After passage of corresponding antibodies,
the complexes would be formed in antibody
excess. These “glomeruli-formed immune com-
plexes” after complement activation, would be
the major factor of the characteristic inflam-
mation of schistosomal nephropathy. The in-
volvement of complement components in im-
mune complexes detected in serum from pa-
- tients infected with S. mansoni23 is an addi-
~ tional argument against the deposition of CIC.
In fact, if CIC have activated and fixed the
complement before their deposition, the com-
plement-dependent activation inflammatory
phenomena of schistosomal glomerular inju-
ry, would be more difficult to occur.

Similar amount of CIC was found in se-
rum from patients with different types of glo-
merular lesions. Glomerular granular depo-
sits of immunoglobulins, C3 and fibrin were
also found in all the types of studied glome-
rular injury. These findings might suggest
that antigens-antibody complexes are implica-
ted in various schistosomal glomerular patho-
logy. The composition and the size of deposi-
“ted immune complexes could be one of the
parameters associated 'with the different types
of glomerular lesions. These S. mansoni de-
posited complexes could explain the main-
tainance of mesangial hypercellularity, present

in any type of schistosomal glomerular injury,

independent of the clinical form of schistoso-
miasis 6:20, PFurther investigations on the ori-
gin of the formation site of the immune com-
plexes involved in schistosomal nephropathy
are underway.

RESUMO

Imuno-éomplexos na esquistossomose. VI —
Dosagem dos IC circulantes em pacientes com
ou sem nefropatia

i

Os imuno-complexos circulantes\\(‘hé C) fo'-v
ram investigados pelo teste de ligacdo ao Clg-
I125 no soro de esquistossométicos apresentan-
do ou ndo uma lesdo renal. A taxa média dos
CIC foi fracamente superior nos doentes sem
nefropatia que nos esquistossométicos com le-
sao glomerular. Nenhuma diferenca nas taxas
de CIC foi observada entre os dois tipos de:
lesbes estudados (glomerulonefrite membrano-
proliferativa e esclerose glomerular focal). As
imunoglobulinas G e M, a ' fracdo C3 do com-
plemento e a fibrina foram caracterizadas nos
depésitos glomerulares renais dos doentes com
ou sem uma nefropatia. O papel representado :
pelos CIC na nefropatia esquistossomotica &
analisado.
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