Brazilian Journal of Medical and Biological Research (2002) 35: 703-712

ISSN 0100-879X

B.C. Prezoto?,

F.H.A. Maffei3,

L. Mattars,

A.M. Chudzinski-Tavassi?
and P.R. Curid

Correspondence

B.C. Prezoto

Laboratério de Farmacologia
Instituto Butantan

Av. Vital Brasil, 1500
05503-900 Séo Paulo, SP
Brasil

Fax: +55-11-3726-1024
E-mail: benecp@hotmail.com

Part of the results were presented

at the XVII Congress of the
International Society for

Thrombosis and Haemostasis,
Washington, DC, USA, August 14-21,
1999.

Research supported by CAPES and
FAPESP. B.C. Prezoto is supported
by CNPq (No. 143583/96-4).

Received July 6, 2001
Accepted March 19, 2002

Antithrombotic effect of Lonomia
obligua caterpillar bristle extract on
experimental venous thrombosis

Laboratérios de Farmacologia, and 2Bioquimica e Biofisica, Instituto Butantan,

Sao Paulo, SP, Brasil

3Departamento de Cirurgia e Ortopedia, Faculdade de Medicina de Botucatu,

Universidade Estadual Paulista, Botucatu, SP, Brasil

Abstract

The venom of Lonomia obliqua caterpillar may induce a hemorrhagic
syndrome in humans, and blood incoagulability by afibrinogenemia
when intravenously injected in laboratory animals. The possible anti-
thrombotic and thrombolytic activities of L. obliqua caterpillar bristle
extract (LOCBE) were evauated in this study. The minimal intrave-
nous dose of the extract necessary to induce afibrinogenemia and
anticoagulation was 3.0 and 10.0 pg protein/kg body weight for
rabbits and rats, respectively. In rabbits, this dose induced total blood
incoagulability for at least 10 h and did not reduce the weight of
preformed venous thrombi, in contrast to streptokinase (30,000 1U/
kg). In rats, pretreatment with 5.0 and 10.0 pg/kg LOCBE prevented
the formation of thrombi induced by venous stasis or by injury to the
venous endothelium. The dose of 5.0 pg/kg LOCBE did not modify
blood coagulation assay parameters but increased bleeding time and
decreased plasma factor XI1I1 concentration. When the extract was
administered to rats at the dose of 10.0 pg/kg, the blood was totally
incoagulable for 6 h. These data show that LOCBE was effective in
preventing experimental venous thrombosis in rats, justifying further
studies using purified fractions of the extract to clarify the mechan-
isms of this effect.
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Introduction

Many natural substances derived from
invertebrates have toxic effects on the blood
coagulation and fibrinolytic systemsof mam-
mals (1). Some of these substances have
been well characterized and studied as alter-
native drugsin the treatment of pathological
processes that affect the hemostatic system.
Hirudin (2) and tick anticoagulant peptide
(3) are examples of substances which have
been studied both experimentally and clini-

caly as possible antithrombotic drugs be-
cause of their anticoagulant activity in vivo.

Casesof acquired hemorrhagic diathesisin
humans due to accidental contact with Lono-
mia caterpillar bristles (L. achelous and L.
obliqua) have been reported in South Ame-
rica. Symptoms of acute envenoming by these
two caterpillars consist of loca pain, ecchy-
mosis, headache, acute renal failure and hem-
orrhagicepisodes. Theseepisodes, whichsome-
times can be fata, affect mucous membranes,
lungs, intreperitoned cavity and the centra
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nervous system or medullary cand. L. obliqua
(Walker) isfound mainly inthe southern states
of Brazil and L. achelous in Venezuda

Arocha-Pifiango et a. (4,5) have pub-
lished severa studies on aspects of L. ache-
lousenvenomation, common laboratory find-
ingsin envenomed patients (6,7), and on the
effects of the venom and fractions derived
from the venom on coagulation and fibrin-
olysis (8-12).

L. obliqua caterpillar bristle extract
(LOCBE) induces in vitro calcium-depend-
ent procoagulant activity both in human and
rat plasma (13), probably due to the activa
tion of prothrombin and factor X, with no
effects on platelets (14). In vivo, it causes
blood incoagulability in laboratory animals
(15,16). Recently, an L. obliqua prothrom-
bin-activator serine-protease was isolated
from LOCBE and characterized in our labo-
ratory (16).

Since LOCBE induces blood incoagula-
bility, the aim of the present study was to
investigate its effects in preventing throm-
bus formation in the vena cava and jugular
vein of rats, and a possible lytic action on
preformed thrombus in the jugular vein of
rabbits, as an initia screening for further
studies.

Material and Methods
Animals

Male Wistar rats (280-350 g) and male
New Zea and rabbits (3.0-4.2 kg) were bred
at Instituto Butantan, S80 Paulo, SP, Brazil.
The animals had free access to water and
food and were on a 12-h light-dark cycle.
Procedures involving animals and their care
were conducted in accordance with the
Guiddlines for the Use of Animals in Bio-
chemical Research (17).

Drugs

Thedrugs used were streptokinase (Carlo
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Erba, Sdo Paulo, SP, Brazil), sodium pento-
barbital (a gift from Abbott do Brasil, Sdo
Paulo, SP, Brazil), sodium heparin (Lique-
mine, Roche Pharmaceuticals, Sdo Paulo,
SP, Brazil), bovine thrombin (Hoffman-La
Roche, Basdl, Switzerland), thromboplastin
(Baxter DiagnosticInc., Deerfield, IL, USA),
sodium iodoacetate (Aldrich Chemical Com-
pany, Inc., Milwaukee, WI, USA), factor
XI1I reagents (Diagnostica Stago, Asniéres,
France), urea and rabbit brain cephalin
(Sigma, St. Louis, MO, USA), and human
fibrinogen (Chromogenix, Mélndal, Swe-
den).

Preparation of the L. obliqua caterpillar
bristle extract

L. obliquawerecollectedinrural areas of
Rio Grande do Sul and Santa Catarina and
maintained in the Laboratory of Entomology
of Ingtituto Butantan. Preparation of a crude
LOCBE has been standardized (15). Fifteen
caterpillars were anesthetized under a CO,
atmosphere, the bristles were cut off with
scissorsat their insertion in the tegument and
suspended (10%, w/v) in cold phosphate-
buffered saline, pH 7.4. This suspension was
homogenated and centrifuged at 2100 g for
10 min at 4°C. The supernatant was col-
lected and its protein content was deter-
mined using a modification of the Lowry
method (18). Supernatant aliquots were
stored at -70°C and the same batch was used
in al experiments.

Antithrombotic activity of LOCBE injected
into the vena cava and jugular vein of rats

Determination of LOCBE doses for in-
travenous (iv) administration in rats. Previ-
ous studies have found that the minimal dose
of LOCBE needed to incoagulate the blood
(MDIB) after intradermal injection in rats
was 140 pg/kg (15). For the determination
of MDIB for iv administration, the rats were
anesthetized with sodium pentobarbital (60
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mg/kg, intraperitoneally, ip). LOCBE infu-
sions (1 ml) were administered over aperiod
of 30 min into the cannulated right jugular
vein at doses that varied from 2.5 to 140.0
pg/kg for each group of 4 animals. Thirty
minutes after the end of the infusion, 1 ml of
blood was collected from the carotid artery
with a siliconized needle for the measure-
ment of whole blood clotting time (WBCT).
WBCT was determined by measuring the
clotting time of 1 ml of venous blood in a
glass test tube at 37°C (19). The MDIB ob-
tained was 10.0 pg/kg. The duration of the
anticoagulant effect of LOCBE was deter-
mined in these experiments using doses cor-
responding to 0.5, 1 and 2 MDIB and by
measuring WBCT at 0.5, 2, 5, 10, and 24 h
after the end of infusion. Blood samples
were aso collected from control animals
treated with saline. The rats were randomly
alocated to groups of 4 animals each.

Prevention of thrombus formation in rats

Prevention of thrombus formation by
treatment with LOCBE was tested in two
different models of experimental thrombo-
sis: one caused mainly by stasis in the vena
cava, and the other by endothelium injury in
the jugular vein. For both experiments, rats
were anesthetized with sodium pentobar-
bital (60 mg/kg, ip) and randomly allocated
to one of the following groups of 8 animals
each: control (saline), 300 1U/kg heparin,
and 2.5, 5.0 and 10.0 pg/kg LOCBE. Drugs
(1 ml/30 min) were infused into the left
jugular vein 1 h before thrombus induction.

The technique described by Reyers et
al. (20) was used for stasis-induced thrombus
formation in the vena cava. Briefly, the abdo-
men was opened with a midline incision, the
vena cava isolated, and all branches between
theleftrenal veinandiliac veinsweretied. The
vena cava was tied just caudally to the left
renal vein and the incision closed. Four hours
later, the animals were re-anesthetized, the
abdominal incision wasreopened and thevena

cava segment removed. When the thrombus
was present, it wasremoved from the segment,
blotted on filter paper, and weighed both im-
mediately (wet weight) and after drying at
37°C for 24 h (dry weight).

The technique described by Maffel et al.
(21), with modificationsin the solution used
and in the way of injection, was used for
injury-induced thrombus formation in the
jugular vein. Briefly, the right jugular vein
was exposed through a midline incision in
the neck. The vein was cleared and a seg-
ment was isolated with two cotton thread
loops placed 1 cm apart. The segment had
the blood removed through an internal jugu-
lar vein tributary and was then filled with
50% glucose. Ten minutes later, the blood
flow was re-established by remova of the
loops, theinternal jugular vein wastied, and
the incision closed. Three hours later, the
animals were re-anesthetized, the vein seg-
ment was removed, and when present, the
thrombus was collected and weighed as de-
scribed previoudly.

Blood samples(2 ml) werecollected from
the carotid arteries before drug infusion,
thrombus induction, and vein removal. Pro-
thrombin time (PT) and activated partia
thromboplastin time (APTT) were measured
according to standardized techniques de-
scribed by Denson (19), with standardized
reagents. To measure thrombin time (TT),
100 W of thrombin (6 IU/ml) was added to
200 W of plasma and the clotting time re-
corded at 37°C (22). Fibrinogen was esti-
mated by the method of Ratnoff and Menzie
(23). Bleeding time (BT) was a so measured
by making asmall incision (3 mm in length,
2 mm in depth) 9 cm from the tail end. The
tail was immersed in 0.9% saline at 37°C,
and the time of bleeding cessation was re-
corded (24).

Effect of LOCBE on whole blood lysis time
and plasma factor XllI activity

To study thein vivo effect of LOCBE on
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plasma factor XII1 activity, LOCBE wasin-
fusediv at the dose of 5.0 ug/kg, and WBCT,
whole blood lysistime (WBLT) and plasma
factor XIII activity were measured. Blood
was collected from 8 rats 5 min before (con-
trol) and 30 min after LOCBE infusion.
WBCT was determined by measuring the
clotting time of 1 ml of venous blood in a
glass test tube at 37°C (19), and WBLT by
measuring the time needed for clot lysis.
Factor X111 zymogen concentrationin plasma
samples was determined using the sodium
iodoacetate tolerance test (25). Briefly,
plasma clots were formed by recalcification
of plasma samples (100 pl of 50 mM CaCl,
+ 200 pl of plasma) in the presence of 100
of sodium iodoacetate at different concen-
trations (from 5 to 35 mM). After incubation
for 30 min at 37°C, 3 ml of 5 M urea was
added and timefor clot dissolutionwasmesas-
ured. The control plasma was diluted to the
same fibrinogen concentration as the tested
plasma.

Evaluation of LOCBE thrombolytic activity on
preformed thrombus in rabbits

The MDIB for iv administration in non-
anesthetized rabbits, determined by the same
procedure as used in rats, was 3.0 pg/kg.
Drugs were infused through the marginal
vein of one ear, and blood samples were
collected from the marginal vein of the con-
tralateral ear.

Thrombi were induced using the tech-
nique of Rollo et a. (26). Briefly, rabbits
were anesthetized by iv injection of sodium
pentobarbital (30 mg/kg). A 5-cm segment
of the right jugular vein (above the junction
of the internal and external jugular veins)
was dissected free of surrounding tissue and
al side branches were tied. Three semi-
occlusive cotton ligatures 1.2, 1.0 and 0.8
mm in diameter were placed around thejugu-
lar vein 2 mm apart, with the help of three
different needles. The stenosis with the
smaller diameter was placed closer to the
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heart, and afunnel-like structurewasformed.
Two cotton thread loops were placed above
the funnel-like structure in order to isolate a
2-cm long segment. Blood in this segment
(about 0.5 ml) was collected from a small
side branch into asyringe containing 30 U of
thrombin, and 50 pl of this mixture was re-
injected through this branch into the vein.
After injection, the side branch wastied and
the blood allowed to clot. Ten minutes | ater,
both vessel 1oops were removed and blood
flow was re-established. The formed throm-
bus was trapped in the funnel but did not
block the blood flow, remaining trapped un-
til the beginning of drug infusion.

Different doses of LOCBE (1.5, 3.0 and
4.5 ug/kg) were infused for evaluation of its
possible thrombolytic activity. The doses
were infused through the marginal vein (30
ml/2 h) starting 30 min after loop removal.
The rabbits in one control group received
only vehicle (isotonic saline), and those in
the other group received streptokinase
(30,000 1U/kg). The rabbits were randomly
allocated to these treatment groups of 8 ani-
mals each.

Three hours after drug infusion, the ani-
mals were re-anesthetized and the venous
segment was removed. The thrombus was
removed from the segment, blotted on filter
paper and weighed both immediately (wet
weight) and after drying for 24 h at 37°C (dry
weight). Blood samples (3.0 ml + 3.8% so-
dium citrate 1:10 (v/v)) were collected from
the margina vein of the contralateral ear 15
min before thrombus induction and before
thrombus evaluation. These samples were
centrifuged for 10 min at 2000 g to obtain
plasma and kept refrigerated until analysis
on the same day. The following tests were
performed: PT, APTT, TT, fibrinogen con-
centration, and fibrinolytic activity of the
euglobulin fraction.

Coagulation and fibrinolysis assays

PT, APTT, TT and fibrinogen concentra-
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tion were measured as described above. For
determination of fibrinolytic activity, the eu-
globulin fraction was prepared with 200 pl
of plasma diluted in 1.8 ml of cold water,
precipitated with 150 pl of 0.25% acetic acid
(27) and resuspended in 200 gl of 100 pM
0.1% Tris Tween buffer, pH 7.4 (28). The
fibrinolytic activity of the euglobulin frac-
tion was measured using the fibrin-agarose
platemethod (29). Fibrin-agarose plateswere
prepared with a 1/1 mixture of 2.0 mg/ml of
human fibrinogen (Chromogenix) and 2.0%
agarose (Sigma) diluted in 100 mM sodium
pentobarbital buffer, pH 7.75, containing
1.66 M CaCl,, 0.68 mM MqCl,, and 93.3
mM NaCl. Six milliliters of this mixture was
placed on plastic dishes9 cmin diameter and
clotted with 4 NIH U of bovine thrombin.
Three to six samples of 30 pl of euglobulin
fractionswere applied to each plate. After 18
h at 37°C, lysis areas (mm?) were calculated
as the product of two perpendicular diam-
eters. Theresultsarereported asmeans+ SD
for N = 8 in each experimental group.

Statistical analysis

The results are reported as means + SD.
The results of coagulation tests (TT, APTT,
PT, BT) and fibrinolytic activity (lysis area
on fibrin-agarose plates) before and after
treatment wereanalyzed by the Student paired

t-test. Analysis of variance (ANOVA) for
completely randomized groups was used for
theeval uation of differencesbetween groups.
Theincidence of thrombi in the drug-treated
groups was compared to the control group
(isotonic saline) by the Fisher exact test.
Factor XIII activity was compared before
and after LOCBE treatment by the non-para-
metric Wilcoxon test. Differences between
groupswerecompared by theKruskal-Wallis
test (30). The differences were considered
significant when P<0.05.

Results

Determination of the minimum doses of
LOCBE needed to incoagulate blood

The MDIB by iv LOCBE infusion in rats
was 10.0 pg/kg. This dose induced blood
incoagulability for at least 10 h with return
of the WBCT to normal values before 24 h.

Evaluation of LOCBE antithrombotic activity
in vena cava and jugular vein of rats

Vena cava. All animals of the control
group treated with saline (N = 8) and of
the LOCBE group treated with 2.5 pg/kg
(N = 8) presented thrombi. The frequency
in each group is presented in Table 1.
LOCBE at the dose of 5.0 ug/kg prevented

Table 1. Effect of Lonomia obliqua caterpillar bristle extract (LOCBE) and heparin (300 IU/kg) on the frequency
and weight of thrombi induced in the vena cava and jugular vein of rats.

Groups Vena cava Jugular vein
T/n ww DW T/n ww DW

Saline 8/8 19.75 + 3.37 5.91 + 0.92 8/8 20.88 = 2.92 8.50 + 1.34
Heparin 2/8* 6.50 + 0.71 225 £0.21 3/8* 9.90 + 2.87 3.94 + 1.02
LOCBE (ug/kg)

2.5 8/8 20.00 + 3.42 6.02 + 1.52 8/8 21.05 + 2.67 8.75 + 1.56

5.0 1/8* 11.00 4.58 2/8* 9.60 + 4.23 3.81 + 1.56

10.0 0/8* 0 0 0/8* 0 0

Values are reported as mg (means = SD). N = 8 animals in each group. WW, wet weight; DW, dry weight;

T/n, number of animals with thrombus.

*P<0.05 for each treatment group compared to control (paired t-test).
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thrombus formation in 7 of the 8 animals,
without significant differences in coagula-
tion assay values when compared with pre-
infusion values. LOCBE at the dose of 10.0
pg/kg inhibited thrombus formation in all
treated animals and induced total incoagula-
bility (Table 2).

The lower doses of LOCBE (2.5 and 5.0
po/kg) did not significantly change TT, PT,
or APTT when compared with pre-infusion
values. However, 5.0 pg/kg LOCBE in-
creased BT from 114.25 + 1.22 to 141.00 +
2.60sat 30 minandto 139.75+ 1.53 sat the
end of the experiment (P<0.05). The highest
dose of LOCBE (10.0 pg/kg) increased BT
from 109.62 + 1.96 to 261.37 + 10.37 s, 30
min after the end of the infusion, and to
257.50 + 8.72 s at the end of the experiment
(Table 2).

Heparin (300 1U/kg) prevented thrombus
formation in 6 of the 8 treated animals, and
causedasignificantincreasein TT, PT,APTT

B.C. Prezoto et al.

and BT assaysin al animals (Table 2). Sig-
nificant reduction of thrombus mean weight
wasobserved inthetwo other animals(Table
1).

Thirty minutes after infusion, LOCBE
reduced the plasma fibrinogen concentra-
tionsto 75% of the mean control value at 5.0
pg/kg and to undetectable values at 10.0 pg/
kg (N =8) (Table 3).

Jugular vein. The injection of 50% glu-
cose solution into the jugular vein segment
of rats led to the development of an occlu-
sivethrombusin 100% of theanimalstreated
with saline (control group) and with 2.5 pg/
kg LOCBE. Heparin (300 1U/kg) and 5.0 pg/
kg LOCBE (N = 8 for each treatment group)
prevented thrombus formation in 5 and 6 of
the 8 treated animals, respectively. Throm-
bus mean weight in the remaining animals
was significantly reduced (Table 1).

The effects of LOCBE (2.5, 5.0 and 10.0
po/kg) and heparin (300 1U/kg) treatments

Table 2. Effects of heparin and Lonomia obliqua caterpillar bristle extract (LOCBE) infusion on the coagulation

parameters of rats.

Compound Assays
TT APTT BT
Heparin (300 1U/kg)
-5 min 16.62 + 0.50 13.50 + 0.68 19.25 + 0.82 103.62 + 2.84
+30 min 24.25 + 0.96* 25.12 + 1.37* 37.87 £ 1.01* 132.37 = 1.52*
+240 min 25.50 + 0.68* 23.75 + 1.16* 41.62 + 1.19* 129.75 = 3.60*
LOCBE (2.5 pg/kg)
-5 min 17.25 + 0.88 13.12 + 0.58 17.87 = 1.03 115.00 = 3.51
+30 min 15.87 = 0.87 12.25 = 0.37 17.86 = 0.91 112.87 = 2.12
+240 min 18.25 = 0.75 13.50 = 0.57 17.62 + 0.80 108.62 = 2.99
LOCBE (5.0 pg/kg)
-5 min 18.25 + 0.75 12.75 + 0.45 19.25 + 0.88 114.25 + 1.22
+30 min 17.62 = 0.60 12.50 + 0.42 20.00 + 0.65 141.00 £ 2.60*
+240 min 17.75 = 0.65 14.00 + 0.46 21.00 + 1.13 139.75 = 1.53*
LOCBE (10.0 pg/kg)
-5 min 18.37 + 0.60 13.00 + 0.40 19.00 + 0.71 109.62 + 1.96
+30 min Inc* Inc* Inc* 261.37 = 10.37*
+240 min Inc* Inc* Inc* 257.50 + 8.72*

Blood samples were collected 5 min before (-5), 30 and 240 min after drug infusion. Values are reported as
seconds (mean % SD). N = 8 animals in each group. TT, thrombin time; PT, prothrombin time; APTT, activated
partial thromboplastin time; BT, bleeding time; Inc, incoagulable.

*P<0.05 for each treatment group compared to control -5 min (paired t-test).
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on coagulation assays, plasma fibrinogen
concentration, and BT were similar to those
found in the vena cava experiments.

Effects of 5.0 pg/kg LOCBE on whole blood
lysis time and plasma factor XllI

WBLT of samples collected 30 min after
LOCBE infusion (5.0 pg/kg) decreased sig-
nificantly (from >24 to <2 h) in al animals
(N = 8). Clotsformed in plasmain the pres-
ence of all sodium iodoacetate concentra-
tions were dissolved in 5 M ureawithin less
than 90 min. Control plasma clots were in-
soluble after 6 h (P<0.001) (Wilcoxon test).

Determination of LOCBE doses for iv
administration to rabbits

The MDIB for iv LOCBE infusion in rab-
bits was 3.0 pg/kg. This dose induced blood
incoagulability for at least 7 h, with WBCT
returning to normal levels within 24 h.

Evaluation of LOCBE lytic activity on
preformed venous thrombus in rabbits

Thirty minutes after thrombus induction,
drugs were infused iv in all animals (N = 8,
for each treatment group). All saline-treated
rabbits showed non-occlusive thrombi with
amean wet and dry weight of 128.87 + 16.26
and 41.62 + 5.83 mg, respectively. Strep-
tokinase (30,000 | U/kg) induced total throm-
bus lysisin 6 of the 8 animals and signifi-
cantly decreased the mean thrombus weight
in the 2 remaining animals (19 + 1.41 and
7.10 £ 0.14, wet and dry weights, respec-
tively). Even at doses that produced tota
incoagulability and higher plasma fibrino-
lytic activity, LOCBE did not reduce the
frequency or mean weight of venousthrombi
present in these animals (groups treated with
LOCBE at 1.5, 3.0and 4.5 ug/kg). Theresult
obtained with streptokinase was statistically
different from control and the three doses of
LOCBE (paired t-test).

Coagulation and fibrinolysis assays

Treatment with LOCBE (3.0 and 4.5 pg/
kg) (N =8for each treatment group) reduced
plasma fibrinogen concentrations to unde-
tectable values and induced total incoagula-
bility. The lowest dose of LOCBE (1.5 ug/
kg) did not significantly change APTT, TT,
or PT when compared to control animalsthat
received saline infusion (N = 8).

Streptokinase (30,000 1U/kg) increased
TT by 73% (P<0.001) and PT by 12.7% in
comparison with pre-infusion values. In ad-
dition, streptokinase reduced plasmafibrino-
gen concentration by 30% (from 276 + 43 to
192 + 38 mg%, P<0.001).

Increases in lysis areas on fibrin-agarose
plates (pre- vs post-infusion values) produced
by euglobulin fractions from 8 anima streated
with streptokinase were significantly higher
than those of LOCBE-treated groups. In the
streptokinase-treated group, the mean increase
was 77% (from 153 + 7 to 272 + 12 mm?,
P<0.001), whileinthe LOCBE-treated groups,
increases were of 17% at 3.0 pg/kg (from 159
+ 1710 186 + 13 mm?, P = 0.004) and 20% at
4.5 pg/kg (from 172 £ 15t0 206 + 19 mm?, P
= 0.002) (Table 4).

Discussion

The present study on the thrombolytic
effect of LOCBE was carried out in rabbits,
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Table 3. Mean fibrinogen concentration in rat and rabbit plasmas after injection of

Lonomia obliqua caterpillar bristle extract (LOCBE).

Animal Pre-infusion value Hours after infusion
0.5 2 4
Rats
5.0 ug/kg 540.6 + 27.8 406.8 + 17.4* 397.7 £ 57.8*
10.0 pg/kg 552.3 + 26.3 0* 0*
Rabbits
3.0 pgrkg 263.0 + 8.8 o*

Values are reported as mg% (means + SD). N = 8 animals in each group. 0, not found.
*P<0.05 compared to control (pre-infusion values; paired t-test).
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since this model of venous thrombosis is
highly reproducible and has been used by
others with agood thrombolytic response to
agents such as streptokinase (31). Non-oc-
clusivethrombi insidetherabbit jugular vein
were formed 10 min after induction and
remained in place up to 5 h in 100% in the
control group animals. Streptokinaseinduced
both thrombolysisand anincreasein fibrino-
lytic activity. LOCBE infusion did not cause
thrombolysis at the doses used, but dightly
increased fibrinolytic activity. This fibrino-
lytic activity detected after LOCBE infusion
may have been caused by secondary activa
tion of fibrinolysis, not sufficient to cause
local thrombolysis.

Induction of thrombosis by venous stasis
in the vena cava or by endothelial injury in
the jugular vein of rats induced thrombus
formation in all control animals. This model
of thrombosis induction by vena cava liga-
ture was chosen because it is simple, sensi-
tive and highly reproducible. In addition,
one antithrombotic drug of reference (hepa
rin) can be used (32). The other method for

B.C. Prezoto et al.

venous thrombosis induction by injection of
hypertonic glucose was used to study pos-
sible LOCBE antithrombotic activity on
thrombi formed due to endothelia injury.
Inthese modéls, ivinfusion of LOCBE at
the dose of 10.0 pg/kg completely prevented
thrombus formation, inducing blood inco-
agulability by afibrinogenemia and increas-
ing BT by 2.4-fold. These alterations were
reversed within 24 h. LOCBE at 5.0 pg/kg
aso prevented thrombus formation in the
jugular vein and vena cavain 6 and 7 of the
8tested animal s, respectively. Thisdose pro-
duced a mean 25% reduction of plasma fi-
brinogen concentration, preserving normal
coagulation assay values, but increasing BT
1.2-fold. At this dose, LOCBE showed anti-
thrombotic activity similar to that obtained
with heparin, with fewer aterations in co-
agulation assays. Also, blood samples col-
lected from LOCBE-treated animals (5.0 pug/
kg) 30 min after infusion showed WBLT <2
h, suggesting an activation of thefibrinolytic
system or an increased clot susceptibility to
plasmin activity. When plasma from these

Table 4. Effects of streptokinase and Lonomia obliqua caterpillar bristle extract (LOCBE) infusion on the

coagulation parameters of rabbits.

Compound Assays
TT PT APTT Lysis
SK (30,000 IU/kg)
-15 min 15.6 £ 2.0 16.3 + 3.2 59.2 + 3.2 153.7 + 7.8
+180 min 25.6 + 2.8* 18.7 £ 2.3 56.5 + 4.8 272.3 + 12.5*
LOCBE (1.5 pg/kg)
-15 min 141 £ 2.6 15.0 £ 2.0 56.2 = 5.7 167.8 = 20.2
+180 min 148 £ 2.0 147 + 3.2 56.6 = 5.7 169.3 + 39.7
LOCBE (3.0 pg/kg)
-15 min 147 £ 2.2 148 + 3.1 55.7 = 6.3 159.2 + 17.3
+180 min Inc* Inc* Inc* 186.0 + 13.0
LOCBE (4.5 ug/kg)
-15 min 142 £ 2.1 128 £ 2.4 56.2 = 5.4 1725 = 15.5
+180 min Inc* Inc* Inc* 206.7 + 19.7*

The animals received streptokinase (SK, 30,000 IU/kg) or LOCBE at the doses of 1.5, 3.0 and 4.5 pg/kg. Blood
samples were collected 15 min before (-15) and 180 min after drug infusion. Values are reported as seconds
(mean £ SD). N = 8 animals in each group. TT, thrombin time; PT, prothrombin time; APTT, activated partial
thromboplastin time; Lysis area (mm2); Inc, incoagulable.

*P<0.05 for each treatment group compared to control (paired t-test).
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blood samples was incubated with sodium
iodoacetate and then recalcified, the result-
ing clots were dissolved within less than 90
min (control >24 h) after re-suspension in
5 M urea, suggesting alow concentration or
low activity of factor XIII. The decrease in
factor XIII level or activity reduces cross-
linking of a,-antiplasmin to fibrin, amplify-
ing the action of plasmin (33).

Despite some difficulty in interpreting
the effects of crude extracts on hemostasis,
a least part of the anticoagulant and anti-
thrombotic effects observed in our experi-
ments is probably a consequence of fibrino-
gen consumption, as reported for a number
of substances isolated from snake venoms,
such as ancrod, batroxobin and crotalase.
However, the mechanism of action of these
snake enzymes seemsto be different, asthey
provoke a direct cleavage of fibrinopeptide
A fromfibrinogen, without activation or con-
sumption of factor X111 (34,35). Although it
has been shown that LOCBE activates factor
X (14) and a fraction that activates pro-
thrombin has been isolated and character-
ized in vivo (16,36), theintrinsic mechanism
of the hypofibrinogenemia induced by
LOCBE is not completely understood and
needs further investigation.

Thedecreased level of plasmafactor X|II
zymogen in treated animals in our experi-
ments seemsto be similar to that observed in
human accidents with Lonomia caterpillars
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