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Summary: Elevated concentrations of fibronectin were found in plasma of rats under different acute phase
conditions. Untreated animals showed a plasma fibronectin concentration of 150 + 50 mg/1, which increased
to 412 ± 59 mg/1 24 h after subcutaneous injection of turpentine. The time course of the changes in plasma
fibronectin concentration showed a peak at 24 h and a decline to norinal concentrations 72 h after turpentine
treatment. Additional Stimulation by dexamethasone resulted in plasma fibronectin concentrations of 661 ±
49 mg/1. No or only slight elevations of fibronectin concentrations were observed after treatment with
adrenaline, thyroxine and triiodothyronine äs compared with saline-injected animals. The common identity
of plasma fibronectin in Controls, turpentine and turpentine-dexamethasone-treated animals was shown by
slab gel electrophoresis under nonreducing conditions, followed by western blot and immunofluorescence
staining. One dimensional immunoelectrophoresis performed with polyclonal antibodies to human fibronectin
cross-reacting with rat fibronectin (shown by Ouchterlony gel diffusion) revealed indentical precipitation lines
for the plasma of control and acute phase animals. Hepatocytes of turpentine-pretreated rats show a threefold
increase of [14C]valine incoiporation into total protein and a fourfold increase of immunoreactive radioactively
labeled fibronectin in the culture medium, compared with control hepatocyte cultures. These results point
to the role of hepatocytes in the synthesis of plasma fibronectin, which behaves in rats äs an acute phase
reactant.

Die Synthese von Fibronektin als Akute-Phase-Reaktant durch Rattenhepatocyten

Zusammenfassung: Im Plasma von Ratten werden unter verschiedenen Akute-Phase-Bedingungen im Ver-
gleich zu unbehandelten Kontrolltieren erhöhte Fibronektinkonzentrationen gemessen. 24 Stunden nach
subkutaner Terpentininjektion liegt die Fibronektinkonzentration im Plasma bei 412 ± 59 mg/1 (Kontrolltiere
150 + 50 mg/1). Nach einem schnellen Anstieg innerhalb von 6 Stunden erreicht die Fibronektinkonzentration
nach 24 Stunden ein Maximum und fallt dann kontinuierlich ab, um nach 72 Stunden Kontrollwerte zu
erreichen. Zusätzliche hormoneile Stimulation nach Terpentingabe durch Dexamethason führt zu Plasmafibro-
nektinkonzentrationen von 661 ± 49 mg/1. Weitere Hormone wie Adrenalin, Thyroxin und Triiodthyronin
ergeben keine bzw. nur eine geringe Erhöhung der Fibronektinkonzentration im Plasma.
In der Flachbett-Polyacrylamid^Gelelektrophorese wurde durch Immunfluoreszenzanfärbung ein einheit-
liches, mit anti-Humanfibronektin-Antiserum reagierendes Protein im Plasma von Kontrollratten und Terpen-
tin- bzw. ferpentin+Dexamethason-behatidelten Tieren nachgewiesen. Ebenso zeigt die eindimensionale
Immunelektrophorese mit polyklonalen, mit Rättenfibronektin kreuzreagierenden Antikörpern gegen Human-
fibronektin (nachgewiesen in der Geldiffusion nach Ouchterlony) identische Präzipitate im Plasma aus
Kontroll- und Akute-Phase-Tieren. Hepatocyten aus terpentinvorbehandelten Tieren zeigten eine erhöhte
Proteinsynthese mit einem dreifach gesteigerten Einbau von [14C]Valin in Gesamtprotein und einem vierfachen
Anstieg des immunreaktiven, radioaktiv markierten Fibronektins im Kulturmedium im Vergleich zu Hepato-
cyten aus Kontrolltieren. Die Ergebnisse weisen auf die Bedeutung der Hepatocyten für die Synthese von
Flasmafibronektin unter Akute-Phase-Bedingungen hin.
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Introduction

Fibronectin is a dimeric glycoprotein with a relative
molecular mass of MT = 440000, which is present
both in soluble form in plasma and other body fluids
and in insoluble form in interstitial connective tissue,
frequently in association with basement membranes
and cell surfaces (1). Plasma fibronectin has been
demonstrated to mediate several functions like cell
attachment, cell spreading, intercellular adhesion,
non immune opsonisation and wound healing (l, 2).

Under acute phase conditions major changes of the
concentration, rates of hepatic synthesis and secretion
of several plasma proteins are observed (3, 4). While
the rate of albumin synthesis is decreased, marked
elevations occur in the net synthesis of aracid glyco-
protein, major rat acute phase protein and fibrinogen
in rat liver (5). Although several plasma proteins are
elevated similarly under acute phase conditions in a
great variety of species, there are also known species-
specific acute phase reactants. C-reactive protein is a
prominent reactant in humans and rabbits (6), serum
amyloid A in humans and mice (7), ai-antichymo-
trypsin in humans (8), aracid glycoprotein and ct2-
macroglobulin in rats (9, 10).

The role of acute phase proteins in inflammation and/
or modulation of immune response is still unclear, but
the regulatory mechanisms involved in the altered
protein synthesis .have been partially elucidated re-
cently (11—13). Hormones (e. g., dexamethasone)
and peptides released by non-parenchymal liver cells
(e. g. interleukin-1 or hepatocyte stimulating factor)
(13) are suspected to be Signals for altered protein
synthesis in hepatocytes under acute phase condi-
tions.
Recently, fibronectin was shown to be elevated in the
plasma of rats and mice with unspecific inflammation
(14, 15), but the pathobiochemical mechanism of
its elevation, in particular the enhanced synthesis of
fibronectin in hepatocytes under these conditions, is
not known and requires further investigation. In the
present study we have determined the concentration
and the rate of hepatocellular synthesis of plasma
fibronectin under various acute phase conditions. The
results support the view that fibronectin behaves s
an acute phase reactant in the rat, showing a gfeatly
exaggerated rate of synthesis in hepatocytes under
acute phase conditions.

Munich, FRG; triiodothyronine (Thyrotardin Phann.) and L-
thyroxine from Henning, Berlin, FRG; dexamethasone from
Medice Chemical Pharma, Iserlohn, FRG, Pentobarbital (Nem-
butal Pharm.) was from Serva, Heidelberg, FRG. Equipment
and reagents for imimunoelectrophoresis were all from Sebi-
achem, Fa. Kinkel, Herbstein, FRG, fof Ouchterlony gel diffu-
sion from LKB, Munich, FRG. Fluorescein isothiocyanate
labeled protein A for immunodeteotion and bovine serum albu-
min was from Sigma Chem. Co, Munich, FRG, and Triton Χ-
Ι 00 from Serva, Heidelberg, FRG. Nitrocellulose B A 85 for
western blotting was from Schleicher and Sch ll, Dassel, FRG.
Buffers and media used for the Isolation and Suspension cul-
tures of hepatocytes were from Flow Laboratories, Bonn, FRG.
[14C]Valine (10.4 GBq/mmol; 280 μ.€ί/ηίηιο1) was from Amer-
sham Buchler, Braunschweig, FRG.

Treatment of rats
Male Sprague-Dawley rats (Lippische Versuchtstieranstalt, Ex-
tertal, FRG) weighing 200-300 g were starved for 24 h before
treatment with tuipentine (0.5 ml subcutaneously) or hprm nes.
Details of the treatment are described in the legends of the
apprppriate figures and tables.

Collection of blood and measurement of acute phase
reaction
Under anaesthesia with pentobarbital (54 mg/kg), 3 to 5ml
blood were aspirated from the V. cava inf. and anticoagulated
in vials containing 6 mg EDTA (Fa. Kabe, N mbreeht, FRG)
or 106 μιηοΐ/ΐ sodium-citrate (Fa. Sarstedt, N mbrecht, FRG).
The acute phase reaction was monitpred by functional determi-
nation of the fibrinogen concentration (16) sing a KC 10
coagulometer (Fa. Amelung, Lemgo, FRG) and by routine
electrophoresis on cellulose acetate Strips with an Olympus H te
200 System (Olympus, Hamburg, FRG).

Determination of plasma fibronectin concentration
Plasma fibronectin was measured by laser nephelometry s
described previously (17). Polyclonal anti-human fibronectin
antiserum cross-reacting with rat fibronectin (lot. 5054) and
human fibronectin Standard were obtained from Behring
Werke, Marburg, FRG. The analytical criteria of the method
have been reported elsewhere (17).

Ouchterlony gel diffusion
Double diffusion (Ouchterlony) plates were prepared tp com-
pare the immunreactivity of human and rat plasma fibronectin
with rabbit antMiuman fibronectin antiserum (Behring Werke
AG, Marburg, FRG; lot. 5054) and goat anti-rat fibronectin
antiserum (Calbiochem. La Jolla, USA, lot. 405728). Agarose
solution (10 g/l in 0.05 mol/1 phosphate buffered saline pH 7.4)
(20 ml) was poured o n t o a l O c m χ 10cm glass plate. After
cooling, 2.5 mm wells were cut with a gel punch. Rabbit
antiserum to human fibronectin and goat antiserum to rat
fibronectin were placed in the central wells. Samples of human
fibronectin Standard, and rat plasma from untreated, NaCl
injected and acute phase animals, were placed in the peripheral
wells. The diffusion was carried put at 4 °C in a h midified
atiiiosphere for at least 2 days.

Materials and Metbods
Source of materials
Turpentine was obtained from Merck AG, Darmstadt, FRG;
adrenaline (epinephrine bi-tartrate) from Sigma Chem. Co.,

Immunoelectrophoresis of rat plasmap·
Immunoelectrophoresis was perforined with commercially
available agarose plates at 150 V for 4Sminutes at 20 °C accord-
ing to established procedures (18, 19). After electrophoretic
Separation, 20 μΐ anti-human fibronectin antiserum were
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allowed to diffuse for 20 h at room temperature. After washing
for 24 h in saline the plates were dried and stained with Ponceau
Red S.

Polyacrylamide-gel-electrophoresis of rat plasma
followed by western blotting, immunoprecipitation
and immunofluorescence staining of fibronectin
with fluoresceine isothiocyanate labeled protein A
Plasma protein (100 μ%) was subjected to slab gel electrophore-
sis s described elsewhere (20) with a 4% Separation gel buffered
with 0.75 mol/1 Tris/HCl pH 8.8 and a 3% stacking gel buffered
with 0.156 mol/1 Tris/HCl pH 6.8 at 200 V for 18 h. The elec-
trode buffer was composed of 0.2 mol/1 glycine and 0.025 mol/1
Tris pH 8.4. A Multiphor electrophoresis System from LKB
Instruments, Munich, FRG was used.
Protein blotting on nitrocellulose was performed at 200 mA
for 3 h at room temperature (blotting buffer: 0.150 mol/1 gly-
cine, 0.020 mol/1 Tris, pH 8.3, 200 ml/l methanol s described
elsewhere (21), incorporating only slight modifications (22).
The nitrocellulose sheets were incubated overnight at room
temperature with phosphate-buffered saline, pH 7.2 containing
30 g/l bovine serum albumin, then washed three times with
phosphate-buffered saline containing 1% triton X-100 for 15
minutes. After washing, the antihuman fibronectin antiserum
(l : 50 diluted with phosphate buffered saline) was allowed to
react overnight, after which the nitrocellulose sheets were
washed again 3 times with phosphate buffered saline containing
1% triton X-100. Immunodetection was performed by incuba-
tion with fluorescein isothiocyanate labeled protein A (2 mg/1
in phosphate buffered saline) for 2 h. For visualization of the
fluorescence the nitrocellulose sheet was irradiated with light
of250nm(22).

400 μΐ antihuman-fibronectin antiserum cross-reacting with rat
fibronectin and 50 μΐ Standard human plasma containing 30 μg
human fibronectin. The mixture was incubated for 48 h at 4 °C
and thereafter centrifuged at 10000g. The supernatant was
discarded and the pellet was washed 3 times with ice cold
phosphate-buffered saline (l ml). After the final washing the
pellet was dissolved in 400 μΐ of 4 mol/1 NaOH, mixed with
10ml Optifluor and counted for radioactivity in a Packard
Tricarb 4430 (Packard Instruments, Frankfurt, FRG).

Results

Characterization of the cross-reactivity of
anti-human fibronectin antiserum with rat
plasma fibronectin

Cross-reactivity of the anti-human fibronectin anti-
serum, used here for rat plasma fibronectin, was
shown by Ouchterlony gel diffusion (fig. 1). Both the
antigen from human and rat plasma forms intense
precipitation lines with anti-human fibronectin anti-
serum, whereas only a very weak immunoprecipita-
tion with human plasma was obtained with an anti-
serum raised against authentic rat plasma fibronectin
(fig. 1). Some differences in the immunoreactivity of
fibronectin derived from both species are reflected by
the spurs of the precipitation lines. Because the anti-
rat fibronectin antiserum was not suitable for laser

Gelatine 4 B-sepharose gel chromatography
Columns (1.6 ml, 2.5 cm χ 0.9 cm) of gelatine 4 B sepharose
(Pharmacia) were equilibrated with 0.05 mol/1 Tris/HCl buffer
pH 7.4 (23, 24). Citrated plasma (0.5 ml) was passed through
the columns, which were then washed with 5 ml of equilibration
buffer. Fibronectin in plasma and wash solution was monitored
by laser nephelometry s described above (17).

Isolation and incubation of hepatocytes
The preparation of rat hepatocytes was performed according
to Seglen (25) s previ sly described (26) and yielded about
40 χ 107 hepatocytes per liver contaminated with l to 4%
nonparenchymal cells. The viability of the cells was checked
with the trypan blue excl sion test and ranged from 70 to 90%.
In the Suspension cultures the cell density was adjusted to 0.5
to 1.0 χ 107/ml.

Determination of total protein synthesis by incor-
poration of [14C] valine
Hepatocyte Suspension (3 ml) was incubated at 37 °C for 2 h
with 0.22 MBq (6 μΟ) of [14C]valine in Dulbecco's modification
of Eagle's medium under an atmosphere of 0.95 O2 and 0.05
CO2 s described previously (26, 27). At intervals of 15 or 30
minutes, aliquots pf the Suspension culture were removed and
centrifuged at 500 £ at 4 0G. Supernatant (100 μΐ) was used for
meas rement of total protein synthesis according to Mans &
Novelli(2S).

Determination of fibronectin synthesis by immuno-
precipitation
Culture supernatant (500 μΐ) from [MC]valine-exposed hepato-
cyte suspensions incubated s described above was mixed with

\A"/5 \ / 3

Fig. 1. Ouchterlony gel diffusion assay of human fibronectin
Standard (wells l, 3, 5) and rat plasma of untreated
(well 2), saline-injected (well 4) and turpentine-treated
(well 6) animals.
The treatment of the animals was similar to thal de-
scribed in fig. 3. Anti-human fibronectin (A) and anti-
rat fibronectin (B) antiserum were positioned in the
central wells (I undiluted; II diluted l : 5).

J. Clin. Chem. Clin. Biochem. / Vol. 24,1986 / No. 8



524 Pick-Kober et al.: Fibronectin äs an acute phase reactant

nephelometric determination of fibronectin, the
cross-reacting anti-human fibronectin antibody was
applied in all experiments. After removal of fibronec-
tin from plasma with gelatine, no immunoreactive
material was found by gel diffusiori assays or nephelo-
metry, which indicates the monospecificity of anti-
human fibronectin antiserum for rat fibronectin
(tab. 1).

Tab. 1. Determination of the concentration of fibronectin in
human and rat plasma, before and after binding of
fibronectin to gelatine-sepharose. The assay was per-
formed with anti-human fibronectin antiserum äs de-
scribed in methods. Plasma was obtained from un-
treated rats, from animals 24 h after turpentine injec-
tion and from rats 24 h after bilateral deep back inci-
sion. The mean values of duplicate measurements are
listed.

Treatment of the rat

Starved/untreated
Turpentine
Deep back incision

Fibronectin concentrations (mg/I)
before
gelatine binding

130
370
410

after
gelatine binding

< 1
< 1
< 1

Human plasma 280 < l

Plasma fibronectin concentrations under in-
flammatory, traumatic and hormonal condi-
tions

Twenty four hours after the injection of turpentine,
the concentration of the acute phase reactant fibrino-
gen was elevated (tab. 2) and there was a severe
dysproteinaemia (not shown).

Tab. 2. The concentrations of fibrinogen and fibronectin in
plasma 24h after subcutaneous injection of 0.5 ml
saline (0.154 mol/) and 0.5 ml turpentine, and in plasma
of 24h starved but otherwise untreated rats. The
plasma fibronectin concentration in rats exposed for
48 h to a temperature of 4 °C and subjected to surgical
trauma is also given. The mean values ± S.D. are
listed, in parenthesis is the number of individual experi-
ments (n. d. = not determined).

Treatment of the rat

Starved/untreated
(n = 4)
NaC10.154mol/l
(n = 4)
Turpentine

Cold exposure

Fibrinogen
(g/D

1.5 ± 0.1

2.0 ± 0.1

5.0 + 0.2
(n = 6)
n.d.

Fibronectin
(mg/1)

150 ± 50

300 ± 20

412 ± 59
(n = 23)
680 ± 65

(n = 4)
Deep back incision
(n = 4)

5.1 ± 0.3

Fibronectin, with a plasma concentration of 150 mg/1
in untreated rats, increased twofold 24 h after injec-
tion of saline, and was even higher at 412 + 59 mg/1
in turpentine treated rats (tab. 2). The time course of
fibronectin elevation under acute phase conditiöns
reveals a rapid increase within 6 h and a maximum
elevation at 24 h with a gradual decrease thereafter
(fig. 2). An elevated plasma fibronectin concentration
was also found after exposure of the animals to 4 °C
for 48h and after surgical trauma like deep back
incision (tab. 2).

500-

12 24 36 48 60
Time after injection [h]

72

462 ± 38

Fig. 2. Plasma fibronectin coneentrations in rats at various
times after subcutaneous injection of 0.5 ml turpentine
( — ), and in starved, otherwise untreated animals
(o —o). All rats were starved 24h before starting the
treatment and during the whole experimental period.
The mean values ± S. Dt of;3 ̂ 4 experiments are given.

The influences of various hormones on the concentra-
tion of plasma fibronectin were studied (tab. 3). Thy-
roxine, triiodothyronine and adrenaline proved to be
without any effect on the concentration of plasma
fibronectin, whereas the administration of dexameth-
asone results after 24 h in an increase of fibronectin
similar to that observed with turpentine (tab. 3).
The combined administration of dexamethasone and
turpentine raised the concentration to 660 mg/1
(tab. 3).

Immunological characterization of fi*
bronectin under acute phase conditiöns

One dimensional immunoelectrophoresis was used to
compare plasma protein from normal, turpentine and
turpentine + dexamethasone-treated rats with ä
human plasma fibronectin Standard. This enabled us
to identify the protein in the plasma of rats under
acute phase conditiöns, which cross^reacts with the
antibody against human plasma fibronectin (fig. 3).
In all samples a single precipitation line with similar
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Tab. 3. The concentration of plasma fibronectin under hor-
monal treatment compared with values for untreated
rats and animals injected with saline (0.5 ml; s. c.).
All animals were starved 24h before treatment and
during the experimental period. The rats were treated
with 2 mg/kg of dexamethasone i. m., 0.2 mg/kg of
adrenaline i. m., 11 μηιοΐ/kg of L-thyroxine i. p. and
1.93 μιηοΐ/kg of triiodothyronine i. p., respectively. An
additional group received dexamethasone (2 mg/kg)
and 0.5 ml turpentine s. c. simultaneously. Blood was
obtained 24 h after administration of the hormones.
Mean values ± S.D. and the number of individual
experiments (n) are listed.

Treatment of the rat Fibroneotin
(mg/1)

Starved/untreated (n = 5)
Saline (n = 5)
Dexamethasone (n = 11)
Dexamethasone + Turpentine (n
Adrenaline (n = 3)
Ζ,-Thyroxine (n = 3)
Triiodothyronine (n = 3)

150 ± 50
300 ± 20
425 ± 98
660 ± 49
360 ± 45
320 ± 47
310 ± 6

B

Fig. 3. One dime sional immunoelectrophoresis of rat plasma
fibronectin. The animals were starved for 24 h and then
treated s follows:
(A) subc taneous injectipn pf 0.5 ml turpentine and
i. m. injectipn pf 2 mg/kg of dexamethasone simultane-
ously;
(B) human fibronectin Standard;
(C) untreated;
(D) 0.5 ml turpentine. Blood was obtained 24 h after
treatment.

electrophoretic mobility was obtained, which indi-
cates that the immunoreactive protein in rat plasma
is fibrqnectin. This conclusion was supported by slab
gel electrophoresis of rat plasma and human fibronec-
tin Standard followed by western blotting and immu-
nofluorescence st ining with fluoresceine isothiocy-
anate labeled protein A. Single immunoreactive preci-
pitation lines were obtained, and their different in-
tensities reflect the changing concentrations of fi-
bronectin in the plasma of control and acute phase
animals (fig. 4).

B

Fig. 4. Gel electrophoresis of rat plasma fibronectin, western
blotting and immunofluorescence st ining with fluore-
sceine isothiocyanate labeled protein A.
The treatment of the animals was similar to that de-
scribed in figure 2. 100 μg of plasma proteins from
(A) turpentine + dexamethasone,
(B) turpentine treated and
(C) untreated animals were analysed.
Lane (D) represents human plasma fibronectin Stan-
dard.

Fibronectin synthesis in isolated hepatocy-
tes
Hepatocytes from the livers of control rats and ani-
mals injected 24 h earlier with turpentine were studied
in Suspension cultures for their capacity to synthesize
total protein and fibronectin. After a lag period of
30 minutes the cells started to synthesize total protein
at a linear rate, which was about 3 times higher
in liver cells from acute phase rats than in control
hepatocytes (fig. 5). The synthesis of fibronectin
secreted into the culture medium followed a similar
time course (fig. 6). Hepatocytes from rats pretreated
with turpentine synthesized, during a 2 h incubation
period, about four times s much fibronectin s con-
trol hepatocytes (fig. 6). No difference was found
between the ratio of fibronectin synthesis versus total
protein synthesis in acute phase and control cultures.
The fractional synthesis of fibronectin was 0.015 in
control and 0.016 in acute phase hepatocytes, after
an incubation period of 2 h.

Discussion

The data reported here demonstrate increased con-
centrations of fibronectin in rat plasma under acute
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l

Fig. 5. Time course of total protein synthesis in hepatocyte
Suspension cultures. Total protein secreted into the cul-
ture medium from turpentine-treated (o o) and
saline pretreated (o o) hepatocytes was measured
by incorporation of [14C]valine. Treatment of the rats
was performed 24 h prior to the Isolation of hepatocy-
tes. The mean values ± S. D. of 3 experiments are given.
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Fig. 6. Time course of fibronectin synthesis in hepatocyte sus ·̂
pension cultures. Fibronectin labeled with [14C]valine
was immunoprecipitated from the medium of turpent-
ine-treated (o -- · — o) and saline pretrated (o - o)
hepatocytes. The mean values ± S.D. of 3 experiments
are given.

phase conditions. This finding confirms results pre-
sented recently, which show elevated plasma fibronec-
tin concentrations in rats with unspecific inflamma-
tion (14) and in mice injured by subcutaneous injec-
tions of AgNO3 (15). However, the mechanism of
elevation and the site of synthesis of plasma fibronec-
tin under these conditions have not been elucidated
so far. In order to define clearly a plasma protein äs
an acute phase reactant it is essential to provide
evidence for its stimulated synthesis in hepatocytes
under acute phase conditions. Utilizing isolated
perfused liver it was shown that the liver in situ might
be the main if not the sole site of plasma fibronectin
synthesis (14). The most likely cell type responsible
for fibronectin -production seems to be the hepato-
cyte, which is able in monolayer cultures to synthesize
and to secrete significant amounts of fibronectin
(about 3% of total secreted proteins), which are suffi-
cient to maintain the plasma fibronectin concentra-
tion (about 0.4% of total plasma protein) (29, 30). It
is noteworthy that the fractional rate of hepatocellu-
lar fibronectin synthesis changes with the duration of
culture due to phenotypic adaptations of the cell in
vitro (31). To circumvent this problem we used short
term Suspension cultufes, which might reflect more
accurately the synthesis profile of glycoproteins of
hepatocytes in situ. The results obtained contradict
some immunofluorescence microscopic studies, which

failed to detect fibronectin in normal parenchymal
liver ceils (32, 33), but they Support other morpho-
logical investigations, which immunolocalized fi^
bronectin in normal hepatocytes (34) and in hepato-
cytes from injured liver '(35). The contribution of
endothelial cells (36) and macrophages like Kupffer
cells (37—40) to the pool of plasma fibronectin is
low, although both cell types are capable of synthesiz-
ing this specialized glycoprotein. The demonstration
of stimulated fibronectin synthesis in hepatocytes
under acute phase conditions Supports strongly the
important role of the parenchymal liver cells in main^
taining the concentration of this glycoprotein in
plasma. Due to its short half life of about 25 h the
rate of synthesis in hepatocytes will be the most
important determinant of the plasma fibronectin con-
centration (41).
The mechanism triggering increased synthesis of fi-
bronectin under acute phase conditions is not known.
Our results point to glucocorticoids (dexamethasoiie)
äs hprmones capable of increasing the concentration
of fibronectin in the cireulation. Dexamethasone is
known to stirmilate fibronectin production in the
isolated perfused rat liver (14), in avian hepatocytes
(30) and rat liver parenchymal cells maintained in
monolayer cultures (30). The observation is consist-
ent with the known ability of the hormone to stimu-
late hepatocyte production of acute phase proteins

J. Clin. Chem. Clin. Biochem. / Vol. 24,1986 / No. 8
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(11, 42—44). It remains an intriguing question of
future studies to elucidate the role of cytokines like
interleukin-1 (45,46) and of the „hepatocyte stimulat-
ing factor" (13, 47—48) in the mechanism of stimu-
lated fibronectin synthesis during acute phase re-
sponse. It is assumed that fibronectin synthesis under
these conditions is regulated at the transcriptional
level, äs shown for a variety of other acute phase
reactants (49). The determination of the concentra-
tion of the functional mRNA of fibronectin in the
liver will answer this question. Our results rule out a
significant effect of thyroid hormones on the concen-
tration of fibronectin in rat plasma, although greatly
elevated levels have been reported in hyperthyroid
patients (50). This discrepancy points to species-spe-
cific differences of fibronectin metabolism, which is
further supported by the fact that in humans fi-
bronectin has not been recognized so far äs an acute
phase reactant following major surgery, burns or
other trauma (51 — 53). However, a close ionic inter-
action of fibronectin with the acute phase reactant
C-reactive protein has been established (54). Despite
the species-dependent differences in fibronectin
metabolism the immunological behaviour charac-
terized by an extensive interspecies cross-reactivity

points to fibronectin äs a highly conserved molecule
during evolution (55). We were thus able to use anti-
human fibronectin antiserum to demonstrate that
normal, acute phase rat plasma fibronectin, and
human fibronectin all behave identically in one di-
mensional immunoelectrophoresis.

The functional significance of this glycoprotein äs
an acute phase reactant remains speculative. The
multiple biological functions, in particular that of a
non-specific opsonin, suggest a role äs defense protein
in the early phase of inflammation. Increased levels
of plasma fibronectin under acute phase conditions
might facilitate the removal of microaggregates, bac-
teria, and soluble debris from the circulation and,
thus improve the function of the reticulo-endothelial
System (56, 57). Furthermore, acute phase fibronectin
might be deposited in the tissue at sites of acute
inflammation and injury and thereby support wound
healing and tissue repair (58, 59). Stimulated synthesis
of fibronectin in hepatocytes would therefore com-
pensate for its increased consumption under these
conditions. On the present evidence, fibronectin, at
least in rodents, is an acute phase reactant with im-
portant systemic and local functions.
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