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Behaviour of '25I-fibrinogen and "3'I-albumin in
experimental galactosamine-induced hepatitis1
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Universitdt, Giessen, Germany

SUMMARY The turnover of 1251-labelled fibrinogen and 131I-labelled albumin was studied in the
course of galactosamine-induced hepatitis in rabbits. In addition to galactosamine, some animals
were treated with epsilon-aminocaproic acid (EACA) to inhibit the activation of the fibrinolytic
system. The infusion of galactosamine and EACA caused generation of fibrin-rich microclots in the
renal glomerular capillaries in seven out of 12 rabbits. Correspondingly, the incorporation of
125I-radioactivity into liver, spleen, and kidneys was pronounced in galactosamine- and EACA-
treated rabbits compared with control animals treated with EACA. An acceleration of the 1251-
fibrinogen elimination from the plasma was observed between eight and 12 hours after the start of
the galactosamine infusion. The administration of heparin in addition to galactosamine and EACA
prevented the occurrence of intravascular coagulation, but shortened the survival times of the
animals because of bleeding into visceral organs. The elimination of 131I-albumin in plasma as well
as the distribution of 131I-radioactivity in organs were similar in all the rabbits independent of the
treatment with galactosamine, EACA, or heparin. The experiments indicate that, in addition to
diminished synthesis of coagulation factors, disseminated intravascular coagulation is involved in
galactosamine-induced hepatitis and contributes to the haemostatic disorder.

Severe liver disease may be complicated by coagula-
tion abnormalities. It is not yet established whether
diminished synthesis or enhanced consumption of
coagulation factors caused by disseminated intra-
vascular coagulation (DIC) is responsible for the
haemostatic disorder in liver failure (Bloom, 1975).

Studies in man indicate that DIC may be involved
in the pathogenesis of liver disease (Verstraete et al.,
1965; Lasch et al., 1967; Rake et al., 1970; Tytgat
et al., 1971; Gallus et al., 1972, Hillenbrand et al.,
1974). An experimental model of inducing acute
hepatocellular injury in laboratory animals has
only recently become available: the administration
of D-galactosamine causes clinicopathological and
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histological alterations very similar to those observed
in acute hepatic necrosis in man (Keppler et al.,
1968; Reutter et al., 1968). If galactosamine was
administered to rabbits, disseminated intravascular
coagulation occurred, as evidenced by the tracing
of fibrin-rich microclots in the renal glomerular
capillaries (Muller-Berghaus and Reuter, 1972). The
administration of EACA to galactosamine-infused
rabbits increased the percentage of microclot form-
ation. Heparin treatment prevented the occurrence
of microclots after galactosamine administration
(Muller-Berghaus et al., 1976).
The aim of this study was to investigate the

alterations of the coagulation system after the
application of D-galactosamine to rabbits in further
detail. In order to differentiate between a defective
hepatic synthesis of coagulation factors and dis-
turbances in the coagulation system caused by
disseminated intravascular coagulation the following
investigations were performed: (1) coagulation
analyses, (2) determination of the in vivo behaviour
of 125I-fibrinogen and 1311-albumin, and (3) histo-
logical studies.
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Methods

REAGENTS
D-galactosamine-HCI From C. Roth, Karlsruhe,
Germany, was dissolved in sterile, pyrogen-free
distilled water and neutralised by adding sodium
hydroxide.
Epsilon-aminocaproic acid (EACA) From Hoff-
mann-La Roche, Grenzach, Germany.
Heparin(Liqueminn 5000) FromHoffman-LaRoche,
Grenzach, Germany.
125lodine Without reducing agent from Hoechst,
Frankfurt/M., Germany (specific activity 8-15 Ci
1251/mgj).
13l-Human-albumin From Hoechst, Frankfurt/M.,
Germany (specific activity, 0-12 mCi 1311/mg
albumin).
Aprotinin Protease inhibitor Trasylol from Bayer,
Leverkusen, Germany.
Thrombin Topostasin, bovine thrombin, from
Hoffmann-La Roche, Grenzach, Germany.

PREPARATION AND LABELLING OF RABBIT
FIBRINOGEN
Rabbit fibrinogen was prepared from rabbit blood
by glycine and ethanol precipitation as described in
detail (Mahn and Miiller-Berghaus, 1975). The
precipitate was dissolved in sodium citrate (0 055 M,
pH 7 4) and adjusted to a protein concentration of
10 mg/ml. The fibrinogen preparation revealed a
clottability of94 %. Labelling with 125Iwas performed
according to the iodine monochloride method as
described by McFarlane (1958). A mean ratio of 0.5
to 1-0 atoms iodine per molecule fibrinogen was
achieved. Protein-bound radioactivity ranged from
98 to 99-5 % determined by precipitating with tri-
chloroacetic acid (TCA, 10% w/v). Specific activity
was about 50 ,uCi 125I/mg protein. The clottability
of fibrinogen after labelling with 125I remained un-
altered.

ANALYTICAL METHODS
Fibrinogen was assayed according to the method of
Jacobsson (1955) by clotting plasma with thrombin
in the presence of disodium ethylenediaminetetra-
acetate (EDTA) and aprotinin. The thrombin-
clottable protein was dissolved in alkaline urea
(6 M urea, 0-2 N NaOH). Measuring the optical
density at 280 nm the concentration was computed

by using the extinction coefficient: E =g/:- 16-17.1cm
Platelets were counted directly by phase micro-

scopy. Microhaematocrits were performed using
heparinised tubes (Clay-Adams, New York, USA).
Factor II and factor-V activities in plasma were

assayed according to Schultze and Schwick (1953).
The activated partial thromboplastin time was deter-
mined according to Proctor and Rapaport (1961)
using commercially available reagents (Behring-
Werke, Marburg, Germany). The determination of
glutamic-pyruvic transaminase (GPT) according to
Wroblewski and LaDue (1956), serum bilirubin
according to Jendrassik and Grof (1938) were per-
formed with commercial kits (C. F. Boehringer &
Sohne, Mannheim, Germany).

RADIOISOTOPE TECHNIQUES
125I- and 1311-activities were measured with a well-
type gamma scintillation counter with two channel
analyser (Friesecke-Hopfner, Erlangen, Germany)
allowing simultaneous measurements of both
isotopes. The following data were determined in
0-2 ml samples each: total radioactivity in plasma
(TA), clottable radioactivity (CA, radioactivity
incorporated into the thrombin-induced fibrin clot),
protein-bound activity (PA, after precipitation of
plasma with TCA, final concentration 10% w/v), and
non-precipitable activity (NA, radioactivity remain-
ing in the supernatant). All measurements were
performed in duplicate. The radioclottability (RCB)
of the 1251-fibrinogen preparation as well as of each
plasma sample was calculated according to RCB =

CAx 100 (Regoeczi, 1971). The clottable radio-

activity (CA) of each plasma sample was expressed
as percent of the initial value derived from the first
blood sample immediately before starting infusions.
Results were plotted on linear scale paper. In the
same manner the protein-bound (PA) 131I-radio-
activity in plasma representing the circulating
131I-albumin was analysed.

DETERMINATION OF RADIOACTIVITIES IN
ORGANS
After death of the animals necropsies were performed
immediately and 0 5 to 2-0 g of tissue were obtained
for counting. The following organs were prepared:
kidneys, liver, spleen, lungs, and psoas muscle. The
results obtained as cpm/g for each organ were
expressed as a multiple of the psoas muscle counts
(cpm/g of psoas muscle = 1 unit) using the radio-
activity of this muscle as a reference standard for
each animal.

All the concentrations as well as radioactivities
determined in anticoagulated plasma samples were
corrected for dilution of blood with a fluid anti-
coagulant as described elsewhere (Mahn and
Muller-Berghaus, 1975). A correction for the with-
drawal of blood and the resulting loss of radio-
activity was not made.
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HISTOLOGICAL STUDIES
Organs were fixed in neutral 5 %- formalin. Sections
were stained with haematoxylin and eosin, and
fibrin was traced by the dimethyl-aminobenzalde-
hyde-nitrite reaction for the histochemical demon-
stration of tryptophan (Adams, 1957). In several
kidney sections the immunofluorescence technique
using anti-rabbit fibrinogen antiserum (Behring-
werke, Marburg, Germany) was employed.

ANIMALS
Male and non-pregnant female rabbits of mixed
New Zealand breeds weighing between 1-7 and 2-6
kg were used in this study. All the animals had free
access to drinking water containing sodium iodide
(1 g/l).
Three days before injecting labelled 1251-fibrinogen

and 1311-albumin a siliconised polyvinyl tube was
inserted into the right jugular vein to ensure blood
sampling over a longer period of time without
anaesthesia. All the animals were injected with
1251-rabbit fibrinogen (20-30 ,Ci) and 1311-human
albumin (20-30 ,uCi) dissolved in 1 to 2 ml isotonic
saline 48 hours before starting the experiments.
Infusions were done through a polyethylene tube
inserted into the marginal vein of the left ear. Blood
(10 ml) was drawn immediately before starting the
infusion and four, eight, 12 and 24 hours thereafter.
Anticoagulation was performed with one part of
3-8 g/100 ml sodium citrate containing 1000 KIU/ml
aprotinin to nine parts of blood. Surviving animals
were killed by an overdose of pentobarbital after the
24-hour blood sampling.

EXPERIMENTAL DESIGN
The rabbits were divided into four groups as follows
(Fig. 1).

1251-fibrinogen

131I-albumin ©pl

Group A
Twelve rabbits were intravenously injected with
EACA (1 g/kg) and consecutively infused with
D-galactosamine (1 g/kg) dissolved in 4-8 ml isotonic
saline over a period of 30 minutes. Thereafter, EACA
(0 5 g/kg/h) was continuously infused until death.

Group B
Fifteen rabbits received galactosamine and EACA
as the animals of group A. In addition, heparin was
injected in a dose of 1500 U/kg before EACA
injection and thereafter was continuously infused in
a dose of 750 U/kg/h.

Group C
Eleven rabbits were injected and infused with EACA
in the same dosage as above.

Group D
Ten rabbits served as controls and received isotonic
saline only (6 ml/h).

All the animals received equal volumes of fluids
by substituting the infusions of agents with isotonic
saline. The infusions were performed by means of
infusion pumps (Perfusor, Braun, Melsungen,
Germany).

STATISTICAL EVALUATION
The results were subjected to the analysis of variance
(partially hierarchical situations with three factors)
and the Scheff& test (Scheffe, 1953). A value of less
than P = 0-05 was considered significant. The para-
meters measured were graphed as the arithmetical
mean values of each group. Only the mean values
are reported in this paper. Individual data can be
obtained from the authors.

Fig. 1 Experimental design.
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Results

All the animals treated with galactosamine and
EACA (group A) except one died between 12 and 24
hours after infusions had been started. If heparin
was additionally infused (group B) only seven of 15
animals survived longer than 12 hours. Therefore,
the data were subjected to statistical analysis only
to the 12 hour sample. Animals which did not
survive for 12 hours were excluded from statistics.

STUDIES ON LIVER FUNCTION
The induction of hepatitis was controlled by deter-
mining serum bilirubin and GPT. Both parameters
changed significantly in comparison with those of
the control groups (Fig. 2).

HISTOLOGICAL STUDIES
The livers of galactosamine-treated animals showed
foci of hepatocellular necrosis disseminated through-
out the lobules typical of galactosamine-induced
hepatitis as described by Keppler et al. (1968).

200 p

100

a-
0

0L

0 GAL/EACA

,0 GAL/EACA/HEP

a ,, A, SALINE
L_ v , V EACA

/,0 o GAL/EACA

a GAL/EACA/HEP

0,5

o A A SALINE
o ' ~~~~~~~EACA

0 4 a 12
Time (hr)

Fig. 2 Changes in mean serum glutamic-pyruvic trans-
aminase (GPT) andserum bilirubin levels after infusion of
D-galactosamine and epsilon-aminocaproic acid (GALI
EACA), D-galactosamine, epsilon-aminocaproic acid and
heparin (GAL/EACA/HEP), epsilon-aminocaproic acid
(EACA), or isotonic saline (SALINE) into rabbits. The
curves GAL/EACA and GAL/EACA/HEP differ signifi-
cantly (p < OOO1)from curves EACA and SALINE,
respectively

Fibrin-rich microclots in the renal glomerular
capillaries typical of the generalised Schwartzman
reaction could be detected in seven of 12 rabbits
which had received galactosamine- and EACA
(group A). In animals treated with heparin in
addition to galactosamine and EACA (group B),
glomerular microclots could not be detected (Table
1). Control rabbits receiving EACA (group C) or
saline (group D) did not exhibit microclots.

1251-radioactivity was highest in organs of animals
treated with galactosamine and EACA (Table 2).
1251-radioactivity incorporated into the lungs did not
differ significantly between groups. The 1311-radio-
activity was distributed equally in all the corres-
ponding organs of the animals except for the lungs.
131I-radioactivity incorporated into lungs was about
twice as high as that found in kidneys, liver, and
spleen (Table 3).

COAGULATION STUDIES
As seen from Figs. 3 and 4 the partial thrombo-
plastin time, prothrombin time activity, and factor-V
activity of animals receiving galactosamine were
markedly changed compared with the controls eight
hours after having started the experiments.
The mean platelet counts expressed as percent of

the initial values dropped significantly lower in
animals receiving galactosamine than in control
animals. But no significant difference could be
computed between groups A and B, if heparin was
infused additionally to galactosamine and EACA
(Fig. 4).
The haematocrit values as well as the l31-albumin

activity in plasma decreased in all the animals in the
course of the experiment. Significant differences
between groups could not be detected. Therefore,
haematological data were not corrected for in vivo
haemodilution caused by the experimental procedure
(Fig. 5).

Fibrinogen levels in plasma of animals treated
with galactosamine and EACA (group A) decreased

Table I Incidence offibrin-rich microclots in renal
glomerular capillaries ofrabbits infused with D-galacto-
samine (GAL), epsilon-aminocaproic acid (EACA), heparin
(HEP), and isotonic saline (SALINE) in different com-
binations
Group Rabbits Treatment Incidence of

(no.) microclots in
glomerular
capillaries*

A 12 GAL/EACA 7/12
B 7 GAL/EACA/HEP 0/7
C 1 1 EACA 0/11
D 10 SALINE 0/10

*Number of animals with microclots over the toal number of rabbits
studied
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Table 2 Distribution of 125I-radioactivity derivedfrom labelledfibrinogen in organs ofrabbits treated differently*

Group No. Treatment Kidney Liver Spleen Lungs
(U/g) (U/g) (U/g) (U/g)

A 12 GAL/EACA 19-9 35-8 91-9 10-0
(3-0-75-9) (9-2-70 9) (14-8-393-7) (4-2-17-5)

B 7 GAL/EACA/HEP 6-0 15-4 55-1 11-3
(3-5-8-8) (5-9-27-5) (10-7-140-3) (4-7-15-2)

C I I EACA 5-4 14-0 20-5 24-7
(2-1-7-0) (4-2-40-8) (3-8-86-0) (5-1-48-2)

D 10 SALINE 5-7 12-4 7-8 14-8
(4-0-13-2) (6-8-23-5) (4-4-13-1) (4-9-23-6)

*(Abbreviations as in Table 1). Means and ranges (in parentheses) are listed as units per 1 g of tissue weight. I unit is the "'l5-radioactivity
incorporated into 1 g of psoas muscle (cpm/g muscle = 1 U). Mean radioactivities incorporated into kidneys, liver, and spleen of group A
differ significantly from those of the other groups. No significant differences were found between lungs of all four groups.

Table 3 Distribution of134I-radioactivities derivedfrom labelled albumin in organs ofrabbits treated differently*

Group No. Treatment Kidney Liver Spleen Lungs
(U/g) (U/g) (U/g) (U/g)

A 12 GAL/EACA 4-1 3-4 3-2 6-3
(0-9-7-2) (1-9-4-8) (2-2-4-8) (3-5-9-4)

B 7 GAL/EACA/HEP 3-6 3-5 2-9 6-5
(2-0-5-2) (2-6-4-8) (1-9-4-0) (3-4-9-4)

C 11 EACA 2-9 4-6 3-3 7-9
(1-8-3-7) (3-1-6-7) (1-9-4-7) (5-4-10-1)

D 10 SALINE 3-4 5-8 2-7 8-3
(1-3-7-7) (3-4-8-8) (1-5-4-5) (3-8-13-6)

*(Abbreviations as in Table 1.) Means and ranges (in parentheses) are listed as units per 1 g of tissue weight. 1 unit is the 131I-radioactivity
incorporated into 1 g of psoas muscle (cpm/g muscle = 1 U). Statistical analysis did not reveal significant differences of corresponding
organs between groups.

significantly in comparison with the control animals
receiving EACA or saline (p < 001). Heparin
administration in addition to galactosamine and
EACA significantly reduced the drop in the plasma
fibrinogen concentration at 12 hours after having
started the infusions (p < 0 05) (Fig. 6).

If the elimination curve of 1251-fibrinogen of
control animals infused with saline only (group D) is
compared with the behaviour ofthe plasmafibrinogen
concentrations of all four groups, the following
observations can be made (Fig. 6). The elimination
curve of 1251-fibrinogen almost parallels the course
of the fibrinogen concentration in animals treated
with galactosamine up to eight hours. At 12 hours
after starting the experiments, the fibrinogen levels
of animals treated with galactosamine and EACA
drop below the elimination curve of 1251-fibrinogen
of the control animals, whereas the fibrinogen levels
of animals treated additionally with heparin remain
above the elimination curve of 1251-fibrinogen.
Control rabbits treated with EACA or saline, res-
pectively, show only minor alterations in fibrinogen
concentrations during the course of the experiment
because of undisturbed synthesis of fibrinogen by
the liver.
The elimination of 125I-fibrinogen from blood

measured as the clottable radioactivity in plasma

was uniform in all four groups up to eight hours
after having started the infusions (Fig. 7). At 12
hours, however, 125I-fibrinogen activity in plasma of
animals treated with galactosamine and EACA
decreased significantly in comparison with the other
groups (p < 0-001). Treatment with heparin in
addition to galactosamine and EACA prevented this
final drop of 1251-fibrinogen activity in plasma. At
12 hours the difference in 1251-fibrinogen activities
between heparin-treated and untreated rabbits was
significant at a level of P < 0 01.

Discussion

D-galactosamine induces acute hepatocellular nec-
rosis in experimental animals (Keppler et al., 1968;
Reutter et al., 1968). The coagulation defects
observed as characterised by the reduced level of
plasma fibrinogen or the decrease in other coagula-
tion factors in plasma may solely be explained by an
impaired capacity of the liver to synthesise clotting
factors. The finding of soluble fibrin in plasma and
the detection of fibrin-rich microclots in the renal
glomerular capillaries, however, indicate that dis-
seminated intravascular coagulation may contribute
to the coagulation disturbance. Besides, an increased
activity of the fibrinolytic system in plasma may be
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Fig. 3 Changes in meanfactor-Vactivity andprothrombin
activity after infusion of D-galactosamine and epsilon-
aminocaproic acid (GAL/EACA), epsilon-aminocaproic
acid (EACA), or saline (SALINE) into rabbits. The curves
GAL/EACA differ significantly (p < 0001)from curves
EACA and SALINE, respectively.

Fig. 4 Changes in mean values ofthe partial thrombo-
plastin time and mean platelet counts after infusion of
D-galactosamine and epsilon-aminocaproic acid (GALI
EACA), D-galactosamine, epsilon-aminocaproic acid and
heparin (GAL/EACA/HEP), epsilon-aminocaproic acid
(EACA), or saline (SALINE) into rabbits. The partial
thromboplastin time ofGAL/EACA differs significantly
(p < O OO1)from that ofEACA and SALINE. Platelet
counts ofGAL/EACA and GAL/EACA/HEP differ
significantly (p < O OOI)from those ofEACA or SALINE.
No significant difference could be computed between
GAL/EACA and GAL/EACA/HEP.

Fig. 5 Changes in mean haematocrit values andprotein
bound 1311-activity in plasma after infusion of D-galacto-
samine and epsilon-aminocaproic acid (GAL/EACA),
D-galactosamine, epsilon-aminocaproic acid and heparin
(GAL/EACA/HEP), epsilon-aminocaproic acid (EACA),
or saline (SALINE) into rabbits. The curves ofhaematocrit
values as well as the curves ofprotein bound '3PI-activities
do not differ significantly between groups.
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Fig. 6 Comparison of mean plasma fibrinogen levels after infusion of D-galacto-
samine, epsilon-aminocaproic acid (GAL/EACA), D-galactosamine, epsilon-amino-
caproic acid and heparin (GAL/EACA/HEP), epsilon-aminocaproic acid (EACA), or
saline (SALINE) into rabbits with the mean elimination curve of125I-fibrinogen in control
animals infused with saline (l2UI-fibrinogen). The elimination curve of 125I-fibrinogen
parallels the curves offibrinogen levels ofgroups A (GAL/EACA) andB (GAL/EACA/
HEP). The fibrinogen levels of group A differ significantly (p < 0 05) from that of
group B and both decrease significantly (p < 0 001) compared with groups C (EACA)
andD (SALINE).
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Fig. 7 Changes in mean values of plasma clottable 125I-activities after infusion of
D-galactosamine and epsilon-aminocaproic acid (GAL/EACA), D-galactosamine,
epsilon-aminocaproic acid and heparin (GAL/EACA/HEP), epsilon-aminocaproic
acid (EACA), or saline (SALINE) into rabbits. Individual values of each animal
12 hours after having started infusions are grouped in columns. 0: animals showing
renal glomerular microclots; 0 A OI V: animals without microclots. Mean
clottable 1251-activity ofgroup A (GAL/EACA) differs significantly (p < 0-001) from
those of the other groups at 12 hours.
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involved in the pathogenesis of liver disease and of
the associated haemostatic failure. Tese ontrover-
sial findings complicate the interpretation of labora-
tory data.
Turnover studies with labelled fibrinogen enable

measurement of the catabolism of fibrinogen under
normal and pathological conditions in vivo. As
pointed out by Regoeczi (1970), the fractional
catabolic rate is the most important parameter in
describing fibrinogen metabolism. The fractional
catabolic rate (FCR) is the part of the plasma
fibrinogen pool catabolised per time unit. FCR may
be increased by an enhanced cellular uptake of
uninjured original fibrinogen, by an extracellular
consumption caused by disseminated intravascular
coagulation, by fibrinogenolysis, by degradation in
pathological tissues, or merely by intra- or extra-
corporal bleeding. In the present study the FCR of
fibrinogen was influenced homogeneously in all the
rabbits by the intravenous infusion of agents and by
blood sampling. As seen from the course of the
haematocrit values and the decrease in 131I-activities
representing the elimination of albumin (Fig. 5), the
alterations are uniform in all four groups. Therefore,
corrections of the activities of labelled fibrinogen in
plasma because ofhaemodilution and blood sampling
were not made and consequently the calculation of
FCR did not seem to be suggestive. On the other
hand, an increase in FCR can be registered by a
pronounced decay of the elimination curve of
labelled fibrinogen in plasma.

Purification and labelling of fibrinogen may alter
the normal behaviour of this protein when reinjected
into the body. But, as shown by McFarlane (1963)
and Atencio et al. (1965a, b), the metabolic per-
formance of radio-iodinated fibrinogen remains un-
affected by the purification and labelling procedures
used in this study. The clottability of the purified
rabbit fibrinogen was not affected by the iodination
procedure applied. 125I-fibrinogen was injected into
rabbits 48 hours before experiments were started to
ensure that any denatured material inherent in the
preparation was eliminated within that time, and
that an equilibrium of 125I-fibrinogen between
intra- and extravascular compartments was reached.
The decay of 1251-fibrinogen was uniform in all

four groups up to eight hours after the start of the
experiments. But 12 hours thereafter, the 1251-
fibrinogen activity in plasma of animals treated with
galactosamine and EACA dropped significantly in
comparison with animals treated additionally with
heparin to prevent activation of the coagulation
system or to the control animals infused with EACA
or saline, respectively. Treatment of the animals
with EACA excluded the possibility that activation
of fibrinogenolysis might influence the elimination

of 1251-fibrinogen. The comparison of the elimination
curve of 125I1fibrinogen in saline-infused control
rabbits with the plasma fibrinogen concentrations of
rabbits treated with galactosamine and EACA or
galactosamine, EACA, and heparin proved the
identical in vivo behaviour of the labelled fibrinogen
and the native one. The present study shows that the
synthesis of fibrinogen was completely blocked by
galactosamine administration, as the decrease in
plasma fibrinogen concentrations parallels the
elimination of the labelled fibrinogen in control
animals up to eight hours. The occurrence of fibrin-
rich microclots in renal glomerular capillaries and
the accumulation of 1251-radioactivity in organs of
galactosamine-treated animals as well as the
prevention of these findings by heparin treatment
confirm the evidence of disseminated intravascular
coagulation in this experimental setup. The drop of
the platelet counts after galactosamine and EACA
administration was not prevented by heparin
treatment. This drop of platelet counts may be
caused by the aggregation of platelets upon contact
with collagen exposed after galactosamine-induced
tissue lesions. Obviously, the effect of the generation
of intravascular thrombin on platelets was of minor
importance, as heparin treatment did not overcome
the decrease in platelet counts.
Our data show that the decrease in plasma fibrino-

gen concentration is caused by a diminished syn-
thesis of coagulation factors in the early phase after
application of galactosamine to rabbits. In the late
phase, enhanced consumption of fibrinogen caused
by disseminated intravascular coagulation contribute
to the haemostatic disorder in this model of experi-
mental hepatitis. Heparin prevented the activation
of the plasmatic coagulation system and, thus, the
formation of fibrin-richcapillarymicroclots. Heparin,
however, shortened the survival times of the animals
most probably because the rabbits died as a con-
sequence of heparin-induced haemorrhages into
visceral organs. These experimental findings support
the concept of intravascular coagulation in patients
with acute hepatitis (Rake et al., 1970; Gallus et al.,
1972; Verstraete et al., 1974; Bloom, 1975). The
potential benefit of heparin treatment in severe liver
disease, however, seems to be doubtful.
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