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Plasma fibronectin levels in patients with
idiopathic ulcerative colitis

R. KOCHHAR, N. KUMAR, V. SINGH, M. K. GOENKA, S. K. MEHTA

ABSTRACT
Background. Deficiency of fibronectin-a naturally

occurring glycoprotein-has been demonstrated in patients
with Crohn's disease. We studied plasma fibronectin levels
in idiopathic ulcerative colitis to see whether there was any
correlation with disease activity.

Methods. Fifty patients and an equal number of age and
sex matched healthy controls were studied by ELISA for
plasma fibronectin.

Results. The mean plasma fibronectin levels were signi-
ficantly lower (p<O.OOI) in patients with idiopathic ulcerative
colitis (171±93 Iolglml) as compared to those in controls
(347±59 f&glml).There was, however, no significant difference
(p>O.05) in fibronectin levels between those who had active
colitis (176±103 f&glml) and those with quiescent colitis
(163±73 f&glml). Plasma fibronectin levels did not show any
correlation with the extent and duration of colitis or with
steroid administration.

Conclusion. Decreased fibronectin levels may be important
in the pathophysiology of ulcerative colitis.

INTRODUCTION
Fibronectin, a naturally occurring glycoprotein, is known
to be associated with the regulation of cellular physiology. 1-3

A reduced concentration of plasma fibronectin and
consequent failure to clear immune complexes and
endotoxins have been demonstrated in certain disease
states such as burns,' sepsis! and disseminated intravascular
coagulation." The therapeutic role of fibronectin has
also been evaluated recently in disorders associated
with depleted fibronectin levels in both experimental
and human studies with encouraging results.I"? Plasma
fibronectin levels in inflammatory bowel disease have
been evaluated in two recent studies.P-" While lower
levels of fibronectin have been shown in patients with
Crohn's disease, reports in patients with idiopathic
ulcerative colitis (IUC) have been contradictory .10,11 In
the present study we estimated plasma fibronectin levels
in patients with IUC and related them with activity, extent
and duration of the disease.
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PATIENTS AND METHODS
Fifty consecutive patients with IUC (32 males, 18 females,
mean age 37 years) seen by us between July 1988 and June
1989 were included in this study. The diagnosis of IUC
was established by the clinical history and characteristic
sigmoidoscopic, radiological and histological appear-
ances." Fifty age and sex matched normal healthy
individuals (32 males, 18 females, mean age 38 years)
served as controls. The two groups were also matched for
nutritional profile as evidenced by their body weight and
serum albumin levels. Informed consent was obtained
and the subjects were evaluated for frequency of stools,
presence of blood, constitutional signs, duration of
symptoms and details of drugs received. All the patients
were investigated with complete blood counts, stool
examination and culture, liver function tests, chest X-ray,
sigmoidoscopy and rectal biopsy. The extent of IUC was
determined by flexible colonoscopy and/or a double con-
trast barium enema examination and patients were
categorized as having proctosigmoiditis, left-sided colitis
or pancolitis.

Clinically the activity of colitis was graded according to
the following criteria of Binderv modified by Fallingborg; 10

Grade 0 (quiescent): one or two bowel movements per
day without blood, no constitutional disturbance
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FIG 2. Plasma fibronectin
levels in patients with
rue (n=50) and healthy
controls (n=50)

FIG 3. Plasma fibronectin
levels in patients with
active (n=33) and
quiescent colitis (n = 17)

Grade I (slightly active): more than two bowel movements
per day and/or fresh blood being passed per rectum,
no constitutional disturbance

Grade II (very active): as grade I but with constitutional
disturbances such as fever, tachycardia, anaemia and
decreasing body weight.

The patient characteristics with respect to the activity,
extent of disease and steroid intake are shown in Fig. 1.

For fibronectin assay, blood was collected into tubes
which contained 2% EDT A to a final concentration of
3.09 mmol/L. Samples were immediately spun and stored
at -70°C until assayed. Plasma fibronectin levels were
then determined by gelatin binding for functional assay
using enzyme linked immunosorbent assay (ELISA) as
described by Ruoslahti et al. 13

The data were then analysed using the unpaired t-test
and analysis of variance.

RESULTS
The results of plasma fibronectin levels in the IUC and
control groups are shown in Table I and depicted as a
scatterplot in Fig. 2. The mean values for plasma fibronectin .
were significantly lower (p<0.OO1) in IUC as compared to
controls. There was no difference in plasma fibronectin
levels between males and females in either group (Table
I). A negative correlation was found between the age of
the patients and plasma fibronectin levels in both the
control population (r = -0.34) as well as in IUC patients
(r = -0.034). This correlation reached statistical signifi-
cance for the control population (p<0.05) but not for the
IUe patients (p>O.05).

Table II shows the relationship of plasma fibronectin
levels with IUC activity, extent and duration, and with
steroid intake. There was no significant difference
(p>0.05) in plasma fibronectin levels between patients
with active colitis (mean 176 f.lg/ml) and those with
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quiescent colitis (mean 163 f.lglml; Fig. 3). Nor was any
difference observed in plasma fibronectin levels between
mild-to-moderately active colitis (Grade I) and severe
colitis (Grade II; p>0.05). The extent and duration of
colitis as well as steroid intake were also found to have no
influence on plasma fibronectin levels (Table II) .

DISCUSSION
We have demonstrated a significant reduction of gelatin-
binding fibronectin levels in patients with IUC compared
to control subjects. There are only a few similar previous
studies. Fallingborg et al.1O also found lower levels of
functionally active fibronectin in 29 patients with IUC and
19 with Crohn's disease compared to controls. Allan
et at. II studied mainly patients with Crohn's disease and
only 7 patients with IUe. They found low levels of plasma
fibronectin in Crohn's disease but not in IUe. The

TABLE I. Plasma fibronectin levels in patients with idiopathic
ulcerative colitis and controls

Group Plasma fibronectin level
(~glml)

p value"n

Range Mean±SD

Patients
Male 32 56-388 167±82
Female 18 32-436 180±113

p>0.05

Controls
Male 32 198--506 347±60
Female 18 216-456 348±61

p>0.05

Patients 50 32-436 171±93
Controls 50 198--506 347±59

p<O.OOI

• Unpaired t·test

TABLE II. Influence of activity, extent and duration of colitis,
and steroid intake on plasma fibronectin levels in patients
with idiopathic ulcerative colitis

Group Plasma fibronectin level
(~glml)

pvalue'n

Range Mean±SD

Activity of colitis
Grade 0 17 96-327 163±73 p>0.05for
Gradel 19 56-388 173±100 anyofthe
Grade II 14 32-436 172±1O two groups

Extent of colitis
Proctosigmoiditis 20 88--388 170±82
Left-sided colitis 15 32-436 167±121 p>0.05
Pancolitis 15 56-334 lTI±86

Duration of colitis
<5 years 36 32-436 173±89 p>0.05
>5 years 14 32-388 168±107

Steroid intake
On steroids 22 32-306 152±87 p>0.05
Not on steroids 28 36-436 187±99

• Unpaired t-test
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absence of a correlation between fibronectin levels and
disease activity in our study is in accordance with results
of earlier studies.!"!' The inactive form of fibronectin,
however, had previously been shown to increase with
activity of IUe.lO It is possible that with increasing activity,
there is an increase in total plasma fibronectin with split-
ting of the active form into the inactive form.

We found no correlation between plasma fibronectin
levels and the extent and duration of IUC arid with the
intake of corticosteroids. There are no previous reports
on these aspects in patients with IUe. Allan et al. II found
lower levels of fibronectin in patients with Crohn's disease
in whom both the small and large bowel were involved as
compared with those in whom either the large or small
bowel were involved separately. These workers had also
found lower levels of fibronectin in patients on cortico-
steroids but this was attributed to more extensive disease
in these patients.

Low fibronectin concentrations in IUC could be the
result of decreased production, increased metabolism or
deposition of fibronectin in tissues. Increased deposition
of fibronectin in damaged tissues has been demonstrated
in experimental studies'<" as well as in IUC patients
where increased amounts of fibronectin were detected in
the rectal mucosa. 16 Decreased fibronectin levels in IUC,
whether as initiating events or as a result of pathological
changes, may have a role in perpetuating the disease by
interfering with the cellular repair and phagocytic
activities of the reticuloendothelial system. In addition to
the decreased functionally active fibronectin levels which
we in the present study and others!" have demonstrated,
patients with IUC may have increased amounts of inactive
fibronectin.!? This inactive fibronectin probably represents
split products of the active component and may have an
inhibitory effect on phagocytosis and particle clearance. 17

A greater understanding of the effect of reduced
fibronectin levels in certain disease states has led to its
replacement in both experimental' and clinicals? studies.
Fibronectin rich cryoprecipitate has been shown to be
helpful in patients with septicaemia- and burns.? More
controlled clinical studies are required with purified
fibronectin to study its therapeutic role in idiopathic
ulcerative colitis.
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