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HIGH SERUM LAMININ AND
TYPE IV COLLAGEN LEVELS IN
SCHISTOSOMIASIS MANSONI

Rozangela Maria de Almeida Fernandes WYSZOMIRSKA',
Nancy Fusae NISHIMURA?, Jazon Romilson Souza ALMEIDA?,
Ademar YAMANAKA? and Elza Cotrim SOARES?

ABSTRACT - Background - Fibrosis is the process of excessive deposition of collagen and other extra cellular matrix components
and large amounts of these components have been shown in periovular schistosomal granulomas, especially in the liver.
Laminin and type IV collagen have been investigated in various hepatic disorders but their accuracy in fibrosis detection and
in the evaluation of its progression in schistosomiasis have not been fully explained. Aim - To measure the serum levels of
two markers of fibrosis, laminin and type IV collagen in schistosomiasis. Patients and Methods - Sixty-four patients with
different clinical forms of schistosomiasis mansoni: intestinal (group I), hepatointestinal (group II), compensated (group III)
and decompensated hepatosplenic (group IV) and 18 healthy volunteers were included. Results - Serum type IV collagen
and laminin levels were significantly increased in patients compared to controls. At about clinical forms, serum type IV
collagen was increased in groups II and IV, compared to controls and was significantly higher in group IV than in group L.
Serum laminin was significantly increased in groups II, III and IV and was significantly higher in group IV than in group
II. Serum type IV collagen was closely correlated with serum laminin in groups Il and IV. Conclusions - Connective tissue
marker levels did not correlate with periportal thickness. In schistosomiasis mansoni there is an increase of type IV collagen
and laminin levels at the initial stage of the disease, as well as in advanced forms. We also suggest that these markers may
be a useful predictor of disease progression.

HEADINGS - Schistosomiasis mansoni. Collagen type IV. Laminin. Liver cirrhosis.

INTRODUCTION Different diagnostic approaches, such as liver
biopsy!'>2?, serum markers by immunoradiometric (RIA),
immunoenzymatic (EIA) and immunoelectrophoretic
method have been used in order to detect liver fibrosis at
early phases™?. There have been difficulties in establishing
which of these is at the same time less invasive and a
reliable method to be used in schistosomiasis patients,
and the diagnostic value of the serum markers is still
inaccurate'>2%21:23_In advanced forms of schistosomiasis,
liver ultrasonography, a non-invasive method, can be
performed on a large number of patients and has an
adequate sensitivity and specificity in the detection of
periportal fibrosis"*-2". The World Health Organization has
recommended its use in schistosomiasis patients while also

Schistosomiasis mansoni is the most common fibrotic
disease worldwide. It is usually characterized by an
unnoticed acute phase, followed by a chronic phase
that can present a few or no clinical manifestations. In
some cases it can progress to more aggressive forms,
associated with the development of periportal fibrosis!”,
and portal hypertension'®. Some patients can present
sinusoidal reaction with hypertrophy and stratification
of the endothelium and perisinusoidal fibrosis®'?. These
changes lead to the deposition of key components of the
basal membrane, namely laminin and type IV collagen
around the basal membrane of surrounding blood vessels
and bile ducts*!9. An increased deposit of extra cellular

matrix components has been observed, such as type
IIT collagen in the fibrotic process, and types I and II
collagen, fibronectin and proteoglycan at various stages

proposing guidelines for an adequate examination®®.
Our aim was to determine serum type IV collagen
and laminin levels in different clinical forms of patients

of granuloma formation(: - 1330, with schistosomiasis.
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PATIENTS AND METHODS

Sixty-four consecutive patients diagnosed with schisto-
somiasis mansoni (31 male and 33 female, mean age 39.11
+ 14.79 years, range 14—74 years) between April 1996 and
July 1997 at the Liver Clinic, University of Campinas Medical
Hospital, Campinas, SP, Brazil, were enrolled in this study.
Schistosomiasis was diagnosed by the presence of the S.
mansoni ova in stool samples, and/or rectal biopsy, and by
liver ultrasonography. Exclusion criteria were pregnancy,
alcoholism, chronic active hepatitis, positive serology for
HIV and hepatitis B or C, and the presence of other infectious
diseases affecting the liver.

Patients were separated into four groups for different
clinical forms: intestinal, hepatointestinal, compensated
hepatosplenic and decompensated hepatosplenic, according to
Coutinho’s criteria” (Figurel). Another group, composed of 18
healthy volunteers (10 male and 8 female, mean age 37.61 +
10.42 years, range 2459 years) was also included as determined
by medical history, physical examination, absence of alcoholism
and conventional laboratory screening, including negative serology
for HIV (ETA), hepatitis B and C.

Clinical form Parameters

Group I - Presence of S. mansoni ova

Intestinal form (FI) No hepatomegaly

Group II - Presence of S. mansoni ova

Hepatointestinal (HI) Hepatomegaly

Group IIT -
Hepatosplenic compensated (HSC)

Presence of S. mansoni ova
Hepatomegaly
Splenomegaly

Group IV — Presence of S. mansoni ova
Hepatosplenic decompensated (HSD) Hepatomegaly
Splenomegaly

Esophageal varices hemorrhage or ascitis or

evidence of jaundice

FIGURE 1 - Classification of clinical forms in schistosomiasis according
to Coutinho”

The study was approved by the State University of Campinas
Medical School Ethics Committee, and performed according
to the Declaration of Helsinki. All subjects signed a written
informed consent form prior to entering the study.

Laboratory screening consisted of complete blood count,
determination of AST, ALT, alkaline phosphatase, y-glutamyl
transpeptidase (yGT), and bilirrubin levels. Prothrombin
time and serology for HIV (EIA), hepatitis B and C were
also determined.

All patients and healthy volunteers underwent liver
ultrasonography according to the World Health Organization
(WHO) protocol® using a Toshiba Sonolayer SSA, 3.75 MHz and
linear/convex probe (Japan). The criteria are shown in Figure 2.
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Ultrasound parameters Measurement

Right lobe (mm) Up to 140 — normal

Less than 140 — decreased

Left lobe (mm) Less than 70 - normal

Up to 70 — increased

Grade 0 — less than 3

Grade I — between 3 and 5
Grade II — over 5 and up to 7
Grade III — above 7

Periportal thickness (mm)

Portal vein diameter (mm) Less 12 — normal

Up to 12 - increased

Spleen size (mm) Less 120 — normal

Up to 120 — increased

Gallbladder wall thickness (mm) Less 5 — normal

Up to 5 — increased

Absence — normal
Presence — positive for ascitis

Ascitis

FIGURE 2 — Ultrasound parameters according to World Health Orga-
nization protocol®®

Blood samples were collected from all the subjects, the
serum separated and stored at —20°C until assayed for laminin
and type IV collagen levels. An immunoenzymatic sandwich
method (EIA) with monoclonal antibodies (hLM and Panassay
IV —C kits, respectively, was used. (Fuji Chemical Industries,
Takaoka, Japan).

All values are expressed as mean + s.e.m. The means were
compared using the Kruskal-Wallis and Wilcoxon tests. The
Pearson linear coefficient was used to evaluate the correlation
between the periportal thickness measured by ultrasonography
and the serum levels of laminin as well as the periportal
thickness and the serum levels of type IV collagen. The same
method was used to determine the correlations between type
IV collagen and laminin. Tests were considered statistically
significant at P <0.05.

RESULTS

The healthy volunteers had normal laboratory screening,
including normal ultrasonography. All schistosomiasis patients
had negative markers for hepatitis B and C, as well as negative
serology for HIV. Except for groups III and IV, AST, ALT,
alkaline phosphates, YGT and bilirubin levels were within
normal range (Table 1).

Ultrasonography scans have demonstrated reduction
of the right lobe and increase of the left lobe of the liver,
particularly in-group IV (data not shown). There was a
significant increase (P <0.05) in periportal thickness in groups
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TABLE 1 - Conventional liver function tests of patients with different clinical forms of schistosomiasis

Clinical forms

Parameters Group I Group II Group III Group IV
(n=18) (n=17) (n=12) (n=17)
Leukocyte count 6.798 + 463.1 6.376 = 419.1 3.280 = 374.1 4.670 = 496.7
AST (U/1) 23.7 = 1.6 255+ 27 324 +25 43.0 + 4.2
ALT (U/) 22023 258 £3.8 28.6 = 4.0 344 +43
Y-GT (U/l) 52.8 = 6.9 829 + 21.0 34.7 = 4.0 117.9 + 28.3
Alkaline phosphatase (U/1) 157.8 = 53.8 138.5 + 18.4 178.4 + 24.0 250.4 + 35.8
Albumin (g/L) 39+0.2 4.2 +0.1 3.7 +0.1 3.5 +0.1
Direct bilirrubin (mg/dL) 0.5 = 0.05 0.9 £ 0.02 1.3+£0.2 1.1 £0.1
Platelet count (x10°*/mm?) 2359 + 11.0 209.5 = 18.2 70.6 + 9.7 136.1 + 30.1

AST = aspartate aminotransferase; ALT = alanine aminotransferase; YGT = yglutamyl transferase; group | intestinal form; group Il hepatointestinal form; group Ill compensated hepatosplenic form; group IV decompensated hepatosplenic form

III and IV (4.2 £ 1.1 mm and 4.5 + 1.6 mm, respectively),
compared to controls (0.8 £ 0.6 mm). In addition, there
was a significant increase (P <0.05) in periportal thickness
in groups III and IV compared to group I and in group 1V
compared to group II.

Type IV collagen

Mean serum type IV collagen was significantly increased
(P <0.001) in schistosomiasis patients, compared to controls
(92.3 +54.3 ng/mL vs. 57.7 £ 18.0 ng/mL, respectively).

Type IV collagen levels were also significantly increased
(P <0.05) in groups II and IV compared to the control group
(P <0.05) (Table 2) and in group IV compared to group I (P
<0.05) (Figure 3).

TABLE 2 - Serum levels of type IV collagen and laminin in different clinical
forms of schistosomiasis as compared to control subjects

Laminin

Similarly, mean serum laminin was also significantly increased
(P <0.001) in schistosomiasis patients (367.3 = 112.6 ng/mL
vs. 289.7 £ 50.9 ng/mL), and in groups I, 11l and IV compared
to controls (P <0.05) (Table 2) and in groups III/IV compared
to group I (P <0.05) (Figure 4).
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Clinical forms

Type IV collagen (ng/mL)

Laminin (ng/mL)

mean = SD mean = SD
Group I 82.7 +£51.23 3264 +79.8
Group IT 107.7 + 709" 373.4 = 94.0"
Group IIT 86.6 + 42.0 437.9 + 184.9"
Group IV 135.1 =+ 60.7° 436.7 = 69.5"
Controls 57.2 + 18.04 289.7 + 50.9

FIGURE 4 — Serum laminin compared to different clinical forms of
schistosomiasis

Group | intestinal form; group Il hepatointestinal form; group Il compensated hepatosplenic form;
group IV decompensated hepatosplenic form
*significant at P<0.05

We found a positive correlation (r =0.464; P <0.05) between
type IV collagen and laminin results in schistosomiasis patients

Group | intestinal form; group Il hepatointestinal form; group Il compensated hepatosplenic form;
group IV decompensated hepatosplenic form
*significant at P <0.05

LLLEEY

FIGURE 3 — Serum type IV collagen compared to different clinical forms
of schistosomiasis

| form; Il t

s intesti RETAR
I: intestinal form; II: hep p I I

IV: decompensated hepatosplenic form
*significant at P <0.05
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(Figure 5), mainly in groups Il and IV (r = 0.740; P <0.05 and
r=0.583; P <0.05 respectively) (Figure 6).
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FIGURE 5 — Mean type IV collagen correlated with mean laminin in
patients with schistosomiasis

*significant at P <0.05
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r = 0.740
P <0.05
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FIGURE 6 — Mean type IV collagen correlated with mean laminin in-group
II (A) and in-group IV (B) of schistosomiasis patients

*significant at £<0.05

No correlation was found between the degree of fibrosis
measured by ultrasound and the levels of type IV collagen or
between periportal thickness and laminin.

DISCUSSION

The present study was carried out to study matrix components,
such as type IV collagen and laminin and their relationship with
different forms of schistosomiasis mansoni.

In hepatosplenic schistosomiasis patients (groups Il and I'V),
conventional liver function test results were slightly altered, but
normal in all other groups.

Mean serum levels of type IV collagen were increased in all
the groups. However, these results were statistically significant
(P <0.05) only in groups II and I'V.

Some authors have shown that type IV collagen is correlated
to hepatic fibrosis in alcohol liver disease mainly in early stages®
620 Nevertheless, SHAHIN et al.?? suggested that in contrast
to alcoholic disease type IV, procollagen was only increased
in the late stages of schistosomiasis, thus being a good marker
for advanced stages of fibrosis. In this same study the patients
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were classified into three different forms: a simple clinical form
without hepatic involvement compensated hepatosplenic and
decompensated hepatosplenic.

In our study, higher levels of type IV collagen were found
in patients with hepatointestinal schistosomiasis, who were at
an carly stage of hepatic involvement. However, these higher
levels were also found in those at advanced stages of the
disease (group IV), compared to controls. We used Coutinho’s
criteria”, which present the clinical forms of the disease such
as: intestinal, hepatointestinal, compensated hepatosplenic, and
decompensated hepatosplenic forms. The different standards used
in this classification might contribute towards the inconsistency
of some data. Our results suggest that type IV collagen could
be a marker for liver fibrosis in schistosomiasis in an early and
later form of the disease.

In relation to laminin, the results showed high levels in all the
groups but statistically significant (P <0.05) in groups I1, III and
IV. PARISE and ROSA"7, using a radioimmunoassay method,
found the laminin levels significantly higher in schistosomiasis
patients, in accordance with our results. Similar results were
found by COLLAZOS et al.®, who demonstrated high serum
levels of laminin in alcohol liver disease and liver cirrhosis.

An interesting aspect of our study was the positive correlation
between type IV collagen and laminin levels in groups II and
IV of schistosomiasis. TSUTSUMI et al.®» showed a positive
correlation between type IV collagen and laminin in alcohol
liver disease at an early stage of the disease, but the correlation
diminished with the progression of the disease. They suggest
that the initial syntheses of matrix components were high in the
initial stage, decreasing with the progression of the disease. In
contrast, we found a positive correlation with the progression of
schistosomiasis, indicating a steady increase of type IV collagen
and laminin, in advanced forms of the disease.

Different protocols for the evaluation of fibrosis in the
hepatosplenic form of schistosomiasis showed that ultrasonography
is an adequate method for the diagnosis of hepatic fibrosis in
advanced disease®?. In our study, ultrasonography proved to be
an adequate method for the diagnosis of hepatic fibrosis when
important alterations, such as the periportal thickness, have already
taken place. Nevertheless, we did not find a correlation between
the ultrasonographic results and type IV collagen and laminin
levels. Since type IV collagen and laminin can be detected at
early stages, this could be useful in Public Health Services.

Thus, in schistosomiasis mansoni we can observe an increase
of type IV collagen and laminin levels at the initial stage of the
disease as well as in advanced forms. It is possible that after a
substantial increase in basal levels, compatible with activation of
matrix components, these markers became stable as the process
became quiescent, and finally reaching higher levels that are
correlated with advanced fibrosis. But further studies are necessary
to clarify the predictive power of these serum markers.

In addition, ultrasonography seems to be an efficient method
for detecting hepatic fibrosis particularly at advanced stages.
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Wyszomirska RMAF, Nishimura NF, Almeida JRS, Yamanaka A, Soares EC. Elevacao dos niveis séricos de laminina e colageno tipo IV na

esquistossomose mansoni. Arq Gastroenterol 2005;42(4):221-5.

RESUMO - Racional - A fibrose hepatica ¢ caracterizada por um aumento progressivo na quantidade do tecido conjuntivo hepatico, que ¢ formado

pelo aumento na deposi¢do de componentes da matriz extracelular, tendo sido encontrada grande quantidade desses componentes no figado de
pacientes com esquistossomose mansoni. A laminina e o colageno tipo IV t€m sido investigados em varias doengas hepaticas, mas seu papel na
esquistossomose ainda ndo esta esclarecido. Objetivos - Avaliar a fibrose hepatica na esquistossomose mansoni através da determinagéo sérica de
laminina e colageno tipo IV, considerados marcadores séricos de fibrose hepatica. Pacientes e Métodos - Foram incluidos 82 individuos, sendo
18 individuos normais, como controle e 64 pacientes com esquistossomose mansoni, em suas diferentes formas clinicas: intestinal (grupo I),
hepatointestinal (grupo II), hepatoesplénica compensada (grupo I11) e hepatoesplénica descompensada (grupo IV). Os niveis séricos de laminina
e colageno tipo IV foram determinados por método imunoenzimatico sanduiche. Resultados - Os valores médios de colageno tipo IV e laminina
estiveram significativamente aumentados em pacientes com esquistossomose, quando comparados com os controles. Em relaco as formas clinicas,
os niveis séricos de colageno tipo IV estiveram significativamente aumentados nos grupos II e IV, em relagdo aos controles e entre as formas
hepatoesplénica descompensada e intestinal. Os niveis séricos de laminina estiveram significativamente aumentados nos grupos II, Il e IV e entre
o grupo IV e II. Néo foi encontrada correlagdo entre os valores médios de colageno tipo IV e laminina com o grau de espessamento periportal,
detectado por ultra-sonografia. Foi encontrada correlagdo positiva entre colageno tipo IV e laminina nos grupos Il e IV. Conclusées - Os resultados
mostram que existe aumento de produgao de colageno tipo IV e laminina na esquistossomose mansoni, surgindo altos niveis desde as fases iniciais
do envolvimento hepatico da doenga, até as formas mais avangadas, sugerindo ser um util fator para detecgdo de progressao da doenga.

DESCRITORES - Esquistossomose mansoni. Colageno tipo IV. Laminina. Cirrose hepatica.
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