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ADVANCED KIDNEY DISEASE IN PATIENTS WITH HEPATOSPLENIC 

MANSON'S SCHISTOSOMIASIS 

T. de BRITO, J. GUNJI, M. E. CAMARGO, D. o. PENNA and L. e. da SILVA 

SUMMARY 

Eleven cases of hepatosplenic schistosomotic patients presenting clinical evidence 
of kidney disease were studied by light, electron and immunofluorescence micros­
copy. Clinically they exhibited a mixed nephrotic and hypertensive picture with 
progressive signs of ·chronic kidney failure. The evolution, however, is slow and 
no end-stage kidney could be detected_ among our cases so far. 

Light and electron microscopy showed a uniform pattern of lPsion, characterized 
by marked proliferation of mesangial cells with matrix deposition, and focal thicken­
ing of the basal membrane. Focal electron-dense deposits were seen corresponding 
to gamma globulin and complement, as demonstrated by immunofluorescence 
microscopy. 

The pathogenesis of the Iesion was discussed and the attempt to link it to a 
chronic manifestation of a non glomerular endogenous antigen-antibody glomeru• 
lopathy has to be considered hypothetic because so far no schistosomotic antigen 
was detected in the glomerular deposits. 

INTRODUCTION 

Previous studies 2
• 

5
• 

16 have shown early 
glomerular Iesions in human Manson's schisto­
somiasis without clinically manifested renal 
disease. ln such lesions deposits were seen 
by electron microscopy in dose contact with 
proliferated mesangial cells, and in them 
gamma globulin and complement could be 
demonstrated hy immunofluorescence techni­
ques. 

clinical picture, the former suggestive of a 
late phase of the early lesions already describ­
ed 5

• 
16 are certainly encouraging in drawing 

common pathogenetic origin for both. 

The purpose of this paper is to report on 
the Iesions seen in patients with hepatosplenic 
form of Manson's schistosomiasis and present­
ing clinically advanced renal disease. The 
possibility of superimposed pathological find­
ings, i. e., lobular nephritis in a patient with 
schistosomiasis, cannot be ruled out in our 
present studies mainly because, so far, no 
antigen was demonstrated in such lesions. 
However, the homogeneous pathological and 

MATERIAL AND METHODS 

Eleven hepatosplenic schistosomotic patients 
with advanced clinically manifested renal 
disease were selected for this study. Ali of 
them carne from an endemic area and had 
viable eggs in the stool and/ or rectal biopsy 
examinations. No past history of repetitive 
sore throat or upper respiratory infections 
could be detected in them. The main clini­
cal data are reported in Table 1. All were 
submitted to kidney biopsy, three of them 
twice at intervals which varied from fifteen 
months to seven years (see Table I). 
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35 f 4 yr. 15 m 200 X 120 25 312 
180 X 110 46 347 

1 yr. - 130 X 100 76 146 
27 m 6 yr. 5 yr. 130 X 100 63 191 

41 m 1 yr. - 120 X 90 81 277 

34 m 5 yr. - 210 X 150 45 397 

22 m 4m - 150 X 100 - 246 

38 m 2 yr. - 240 X 130 70 138 

26 f 5m - 150 X 90 36 299 

15 m 6m - 110 X 60 40 158 

1 yr. 140 X 100 47 -
21 m 

8 yr. 
7 yr. 

180 X 140 52 299 

11 f 2 yr. - 170 X 120 36 264 

41 f 11 yr. - 180 X 120 115 198 

TABLE I 

Clinibal data 

Proteins 

Urinary ** 1 Serum 

s ri C'I o:l 
à à o:l s g/24h g/1 ;, .,_, 

,Q .. ...., "' s < < < ÇQ o:l 
bJ) 

7.0 10.0 - - - - -
6.4 - 2.08 0.44 0.69 0.87 2.03 

3.3 4.8 - - - - -
4.0 - 3.83 0.20 0.53 0.80 0.94 

4.0 4+ 0.75 0.44 1.19 0.92 1.49 

3.5 3.0 1.26 0.21 o.69 0.69 1.55 

5.8 7.2 2.31 0.51 0.70 0.84 1.64 

3.9 - 2.27 0.35 0.52 1.06 2.08 

5.0 - - - - - -

5.2 5.8 2.87 o.35 o.26 o.83 2.52 

2.2 4.4 - - - - -
7.0 6.0 2.85 0.43 0.911.011.57 

0.16 0.2 - - - -- -

6.8 3.6 2.56 0.49 0.64 0.71 2.78 

* Symptoms related to renal disease (year (yr.) or months (m.) before biopsy) 

** Albuminuria 

1 

1 

A G T 

3.7 2.8 6.5 

- - 6.1 

4.6 3.1 7.7 
4.1 1.8 6.3 

- - 4.4 

- - 4.2 

2.4 3.5 6.0 

2.7 3.4 6.1 

2.1 4.3 6.4 

2.9 3.7 6.7 

- - -
3.3 3.8 6.8 

2.9 2.0 4.9 

3.7 3.6 7.2 

Hematuria 

1 

eritr / 1 
eritr/ 

field mmc. 

20 -
12 -

60 393.000 

40 -

50 -

80 -

6 9.000 

15 -

60 256.000 

100 -

60 -
5 31.000 

30 20.000 

50 130.000 

Creatinine 

Clearence 

(ml/min) 

-
80.7 

-
-

22.2 

44.9 

49.0 

-

73.1 

70.9 

100.0 

35.2 

84.1 

66.1 
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ln ten cases kidney fragments were fixed 
in Helly's fluid and stained routinely by he­
matoxylin-eosin, PAS and PAMSM (periodic 
acid, methenamine-silver, Masson stain) 11

• 

This last stain gave good results only after 
one hour post fixation of the deparaffinized 
sections in buffered ten percent formalin. ln 
one case light microscopy examination was 
carried in toluidine blue stained thick sections 
of the material embedded in Araldyte after 
Palade's fixation. ln five cases, including this 
Iast one, small fragments O. 2-0. 3 mm thick 
were cut from the poles of the kidney biop­
sies, fixed in Palade's fixative during two 
hours at 5°C and then carried through an 
ascending series of ethyl alcohol and embedd­
ed in Araldyte. Thick sections were cut from 
the blocks and stained with toluidine blue 
according to the technique of TRUMP · et al. 17 

and from the fragments cointaining glome­
ruli thin sections were cut with glass or 
diamond knives, stained with uranyl acetate 
and lead citrate and examined in a Zeiss EM 
9 electron microscope. 

Immunofluorescent studies were carried 
out in four cases. For the fluorescent stain­
ing, biopsy fragments about 5 mm in length 
were immediately frozen in liquid nitrogen­
isopentane mixture and kept at - 20ºC. Sec­
tions with 4 µ, were cut in a cryostat and 
fixed on slides by drying. 'Direct staining 
was performed by incubating sections with 
diluted conjugates for 1 hour at 37ºC. Slides 
were washed for about two hours in a few 
changes of 0.015 M NaCl buffered to pH 
7. 2 with O. 01 M phosphate, mounted with 
alkaline glycerine pH 8. O. They were exa­
mined under a 20 X dry or a 40 X oi! 

· immersion objective, in a binocular micros­
cope provided with dark-field, HBO-200 as 
the light source and BG 12 as exciter and 
50 ( Zeiss) as barrier filters. 

Con j ugates were prepare d in our labora­
tory by Iabelling the globulin fraction of 
rabbit immunoserums with fluorescein isothio­
cyanate ~- A fluorochrome slow-adding dialy­
sis technique 7 was used and the free fluoro­
chrome was removed by gel-filtration in Se­
phadex G-25. Rabbits were immunized res-

pectively with chromatographically purified 
human lgG and IgM. lmmunoserums were 
made specific by absorptions and gave immu­
noelectrophoretic precipitation lines only 
against the corresponding immunoglobulins. 
Anti B10 se rum ·•· * was obtained in rabbits 
by injecting washed complexes of zymosan 
and fresh human serum in a similar way to 
that described by MARDINEY Jr. & MULLER­
EBERHARD 14

• After absorption with human 
immunoglobulins, this antiserum produced 
only one immunoelectrophoretic precipitation 
line against human serum, which correspond­
ed to B10. 

Conjugates had F/P weight ratios around 
10 and were diluted for use, for concentra­
tions of no less than 1/4 precipitating unit, 
as defined by BEUTNER, HüLBOROW & 
J 0HNS0N 4 in order to give a maximal reac­
tivity and with a maximum of 3 mcg of 
fluorescein per milliliter, to avoid non spe­
cific staining. 

Controls for non-specific stainings includ­
ed use of cón jugates absorbed respectively 
with lgC, IgM or fresh human serum. Also 
kidney sections obtained a few hours post­
mortem from a young accident-deceased in­
dividual were included for comparison and 
showed no fluorescence with any of the con­
j ugates. 

RESULTS 

1) Light microscopy - The histopatho­
logical findings were hornogeneous both by 
light and electron microscopy, variations 
being related only to the degree of injury. 
ln all cases light microscopy disclosed enlarg­
ed glorneruli with a definite hyperplasia and 
hypertrophy of stalk mesangial cells,. The 
proliferation of such cells were diffuse akmg 
the glomerular axis and in the more advanc­
ed cases a lobular pattern appeared with 
almost total ob_literation of the capillary lu­
mina (Fig. lC, D). Only the glomerular ca­
pillaries located at the periphery of the, lobule 
were patent, not dilated and hematoxylin-eosin 
stain disclosed a focal basal membrane 
thickening. Occasionally granulocy.tes, chie-

* Crystalline, chromatographically pure, Isomer I, BEL, U. S. A. 

** Kindly furnished by Prof. C. Fava Netto, "Disciplina de Imunologia, Faculdade de Medicina da 
. Universidade de São Paulo, São Paulo, Brasil" 
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Flg, J. - (A and B - Ca.<1e no. 9) EvoluUon after seven yenrs ()( a predominant membranomi to lo• 
bular UCl)hropalhy. Even ln lhlS case b..'\Sal membranc thlc:ke1\lng IS uot. dH[use in lhe tirsl l>lopsy 
<lnd t.her-0 is n slight meJ1a11glal e;eU })tOlikrnliOn. (C - ,·nse no. 7) Early mcsan.uio.l <.-ell protiferatlon 
and !SU$:thl Local basal mcmbr:-)ne Ulh:keninJl. (D - Ca.<1e no. 10) Oefln1tc "lobular nephritis" wlUt 

lnàrkcd m<;snng inl ccil orourerauon und silver pos1Uvc fibrils deposilion. PAMSM l!,t,aln. 400 x 

fly cosinophils coui(_j bc seen inside Ih<: Ca• 

pillary lmnina. Thc n1csa11gial c:ells prolife­
ration wns clistrihutrd cvenly a1ong the g lo­
mrrular nxis without a J)redominance at thc 
vascular pole, and, as seen by P A)1SM stain, 
followed by tbe dcposition of argyrophil 
fibrils. PAMS>1 stain failed to show a clilfuse 
glomerular basal membrane tlúckcnjng, as 
seen in some caS4.:s wilh IJE stnin. 
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A le,.,· glomcruli irt 1.hc more aclvanced 
cases also showf'd hyaliot· droplcts over the 
peripheral capillary loops. Also, fibrolic fo, 
ca) adhe.sions ,rnc S(•(•rt.. The lcsion above 
de&·ri bed envolvc c1 to a dimi11ish<·<l scorre<1 
g lomeruli, wilh multiph"" pi•riphcral Iibroli<: 
adhesions. P AMS'.\t staüt showNI, even in such 
g lomer uli, a marked network of silvet posi­
Live fibri1s anel a few collagen deposition . 
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It is worth mentioning that in both cases 
with two biopsies clone in a large time inter­
val, one exhibited an evolution of a predo­
minant membranous type of lesion to a de­
finite lobular pattern after seven years (Fig. 
IA, B) . Also in this case defini te arteriolar 
hyaline changes appeared following the 
increase of the sistemic hypertensive state, 
albuminuria, hematuria and decrease of the 
serum protein and creatinine clearence. The 
other cases followed during years ,had a lo­
bular or membranous and focal proliferative 
pattern which suffered slow histopathological 
progression. 

Hyalin droplets were seen inside tubular 
cells. The more advanced glomerular changes 
were accompanied by definite focal tubular 
atrophy. 

2) Electron microscopy - also disclosed 
a homogeneous pattern, characterized chiefly 
by mesangial cells proliferation and marked 
matrix deposition which corresponds to the 
staining fibrils seen by light microscopy 12 

(Fig. 2). 

Electron-dense deposits were seen not only 
over the basement membrane-like material 

. but also beneath endothelial and epithelial 
cells, and, occasionally, in the glomerular 
basal membrane proper (Figs. 3, 4). Sel­
domly a continuolis subendothelial ring-like 
deposit was observed. They were made up 
usually of small particles about the size des­
cribed in the deposits seen in the early lesions 
of schistosomotic patients without clinicai 
evidence of renal disease 5

• 
16

• Only one case 
showed a single deposit formed by an aggre­
gate of coarse electron-dense particles. 

The mesangial cells proliferation extended 
peripherally with partial c!elamination of the 
glomerular basal membrane which appeared 
irregular with focal but definite thickenings, 
sometimes made up by the inner lamina rara. 
The endothelial layer was either normal or 
markedly swollen. lnside the capillary lumen 
granulocytes and mononuclear cells could be 
seen. Enlarged epithelial cells _ foot process 
were focally obliterated or elongated and 
flattened. Pseudovillous processes of glome­
rular visceral epithelial cells were common 
in all cases (Fig. 3). Cytosomes containing 
electron-dense ovalar material were seen in 
some epithelial cells. 

The more advanced lesions were formed 
almost exclusively by the mesangial prolife­
ration and basal membrane-like material de­
position with almost complete glomerular ca­
pillary obstruction (Fig. 5). 

ln only one case laminar bodies were 
observed, similar to ones described in hepatic 
glomerulosclerosis and early glomerular le­
sions of schistosomotic patients 5

• 
10

, 
15

, 
16 

(Fig. 3, insert). 

3) Lumpy deposits were seen by immu­
nofluorescence along the capillary walls as 
well as along the mesangial stalk of the 
glomerulus, corresponding to immuneglobu­
lins and complement deposition. 

DISCUSSION 

The study of patients with hepatosplenic 
form of Manson's schistosomiasis and present­
ing advanced renal disease showed a supris­
ingly uniform pattern as seen both clinically 
and pathologically. Except for one case (no. 
10) showing no albuminuria they were pa­
tients with nephrotic syndrome of variable 
duration (from 4 months to 11 years) and 
usually exhibiting progressive hypertension, 
subjected to therapeutic control in five cases 
at the time of biopsy (no. 1, 2, 3, 7 and 8). 

Total serum cholesterol was normal in five 
cases, a fact linked to the hepatosplenic form 
of schistosomiasis. Schistosomiasis is also pro­
bably responsible for the high gamma glo­
bulin levels seen in five patients. No cor­
relation was found between clinicai, labora­
torial and the histopathological degree of 
lesions. Both nephrotic syndrome and the 
hepatosplenic form of schistosomiasis contri­
bute for the hypoalbuminemia seen in all 
but one patient. The glomerular filtration 
rate as measured by the creatinine clearence 
was low and without quantitative correlation 
with the other investigated aspects. ln case 
no. 9 a progressive lowering of the glomerular 
filtration rate was observed in accordance with 
the duration of the disease. 

The kidney lesion was of a mixed proli­
ferative ;md membranous nephropathy evolv- . 
ing to the pattern called by BELL 3, ALLEN 1 

· 

and J 0NES 11 lobular nephritis. Arteriolar 
sclerosis was seen in cases with a long stand-
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nutcs a tamlnar bod.y. 
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Jo"'Jg . 5 - (Case no. 9) - Lo l)uJar onttcrn sccn in an fHl\'anc·e<I lesion, due to m arke(I m esnngiAl cell 
pt'OllíCl':ltlOn ·wilh mnlrlx <lepo~ltlon .. cxt('nding to lhe pe1•lphcry or thc glomeru h1r f•~plllnry toop. Epi­

lhCfüll c.."Clls root 1wo,·e$$C$ aro thHLcned fnrrowJ!;) . üS dC-sii;:nntes thc urln:wy $I)rl<.'C, 

~ils ~ -.~n 11)' dt(·lron microscopy. No srh is-
1owmo1 ic· ant igen <'onlcl bc cle mons.Lra lcd so 
for. 

l!:arly g lomerular fr·sions c ha racter i1.ed hy 
mesangial rc•ll.s prolifr ralion anel has.al mcm­
brane Í0<·.al 1hi,·kc11ings were seen 1,y Ai"'i­
ORAOJ.: & QuE11tO% ~ in $C·h istosomol ic palicnls. 

\Ve h~,d shown e-lectron-d('nse deposits in the 
glomeruli o f lw pat~plc~nic sdiistosomolic pa­
LÍ('nls wiLhoul evidr nr(' of r(•na l disease in a 
pallern d ose to tha t <les<-rilJ('d in cirrholic 
g lome rulosclerosis il), 

1~ . Howrver) jmmuno­
fluorest("nt st ud ies show('d in surh pali(•ul~ 
lhat lhe cfr•posils were madr up not only of 
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gamma globulin (lgG and in one case IgM) 
but also of complement 16 and accompanied 
by mesangial cells proliferation. No antigen, 
however, was demonstrated in these cases. 

Previous studies of D1xoN 8
• 

9 had shown 
that one of the mec_hanisms of glomerular 
disease depends upon the patient's production 
of antibodies capable of reacting with non 
glomerular antigens in his circulation· with 
the resultant formation of circulating antigen­
antibody complexes which are subsequently 
trapped in the glomerular capillary walls or 
filter. Such could be the mechanism of re­
nal injury in infectious diseases where soluble 
circulating antigen-antibody complexes, ma­
de up in a zone of antigen excess, are offer­
ed in determined circumstances in large quan­
tities to the kidney, eventually producing glo­
merular disease. It is tempting to imagine 
that such are the events in certain cases 
and forms of schistosomiasis, because for a 
long time it has been a clinicai impression 
that kidney disease is more common in such 
patients 13

• 

However, a definite link between the eariy 
lesions seen by light 2 and electron micros­
copy 5 • 

16 and the advanced ones now describ­
ed must await the antigen demonstration and 
careful follow-up studies. Without such data 
the possibility that we are dealing with coin­
cidental findings such as lobular nephritis of 
other etiologies in schistosomotic patients 
cannot be discarded. 

The homogeneous pattern of the advanced 
lesion in schistosomotic patients and the cha­
racteristics of the early lesions as previously 
seen make the search for the antigen a very 
promising track to be followed in human 
kidney disease in schistosomiasis. 

RESUMO 

Doença renal avançada em pacientes com a 
forma hepatesp/,ênica da esquistossomose 

mansônica 

Onze ·pacientes com esquistossomose hepa­
tesplênica mostrando quadro misto hiperten­
sivo e nefrótico, foram estudados pela micros­
copia de luz, eletrônica e pela imunofluores­
cência. A evolução da lesão é lenta e em 
nossa casuística não encontramos nns con­
traidos em fase terminal. 
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A lesão vista pela microscopia de luz e 
eletrônica é relativamente uniforme, caracte­
rizada por proliferação de células mesan­
giais com deposição de matriz e espessamen­
to local de membrana basal. Depósitos onde 
podem ser demonstradas imuneglobulinas e 
complemento foram vistos pela microscopia 
eletrônica e fluorescente. 

A · patogênese da lesão foi discutida e 
qualquer tentativa para ligá-Ia a manifes­
tação cn)nica de doença produzida pelo de­
pósito crônico no glomérulo de complexos 
antígeno-)mticorpo solúveis preformados na 
circulaçãq deve esperar a demonstração de 
antígeno,'. o que não foi possível até o pre­
sente morpento. 
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