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ABSTRACT: Electrophoretic pattern of Bothrops alternatus, B.neuwiedi, B.
ammodytoides, B. jararaca and B. jararacussu of Argentina by SDS-Polyacrylamide gel
electrophoresis was carried out. Venoms used in this study came from animals (includ-
ing juvenile) which live in different geographical zones. Special care was taken to not
have cross-contamination of samples with blood and tissue fluids. All the snakes were
milked with a minimum starvation period of 30 days. SDS-PAGE may be useful as a
complementary method for characterization of snake venoms.
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CARACTERIZACION DE VENENOS DE BOTHROPS POR
ELECTROFORESIS EN GELES DE SDS-POLIACRILAMIDA

RESUMEN: Un estudio mediante electroforesis en geles de poliacrilamida fue realizado
en venenos de Bothrops alternatus, B. neuwiedi, B. ammodytoides, B. jararaca y B.
jararacussu procedentes de Argentina. Los venenos usados en este estudio fueron obte-
nidos a partir de animales procedentes de diferentes zonas geograficas, habiendo in-
cluido animales jovenes en este estudio. Se tomd especial precaucion en el momento de
extraccion de los mismos evitando todo tipo de contaminacion cruzada con sangre y
otros fluidos animales. Todas las serpientes fueron «ordefiadas» con un periodo minimo
de ayuno de 30 dias. Se desprende del analisis de este estudio que la técnica de SDS-
PAGE puede ser de utilidad como método complementario para la caracterizacion de
venenos de ofidios.
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INTRODUCTION

Bothrops genus comprises different spe-
cies of snakes, but from medical and toxicologi-
cal points of view there are five which have great
importance in Argentina. Bothrops alternatus,
B. neuwiedi, and B. ammodytoides are wide dis-
tributed in the country. On the other hand, B.
jararaca, and B. jararacussu are found only in
Misiones Province; this province resembles to
south Brazil biogeographically. In ispite that B.
mooenii is present in Argentina, it was not in-
cluded in this study because it has no impor-
tance in the production of antisera.

Electrophoretic studies of snake venoms,
particularly those regarding Bothrops genera,
have been conducted by different investigators.
With the approach of more advanced electro-
phoretic techniques during the past decade, sev-
eral studies have been carried out. These in-
vestigations used paper electrophoretic (1), cel-
lulose acetate (2,3), and polyacrylamide gel elec-
trophoresis (PAGE) (4, 5, 6).

As verification of venom identity is a ne-
cessity, mainly when the production of anti-
snake venom serum with material from differ-
ent sources is achieved, the present paper de-
scribes the electrophoretic PAGE pattern of five
snake venoms of Argentina, with the purpose
of its use as a guide to certify the identity and

purity.

MATERIAL AND METHODS

Venoms

Snake venom samples of Bothrops
alternatus, B. neuwiedi, B. ammodytoides, B.
jararaca, and B.jararacussu were obtained from
LYMAV (Laboratorio y Museo de Animales
Venenosos) with the methodology described pre-
viously (7, 8) milking one animal species per
day. Each lot has in composition venoms of
animals of different age (including juvenile speci-
mens) and have originated from different geo-
graphical zones of the country. Each specie com-
prise 50 animals for B.alternatus, newviedii and
ammodytoides, and 20 for jararaca and 12 for
jararacussu. Immediately after milking, venoms
were desiccated under vacuum, phosphorus
pentoxide and ambient temperature conditions;
then it was pooled and stored at 4°C until pro-
cessed (no more than 30 days). Resuspension
was made on distilled water at 1% (w/v) con-
centration.

Electrophoresis

Sodium dodecil sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE) (10% w/v) in Tris-
glycine buffer, pH 8.6 was performed in slab

according to the method of Laemmli (9), with
2.5% (w/v) stacking gel. Briefly, 20 pl of each
venom were mixed with sample buffer (12.5 mM
Tris-HCI, pH 6.8; 4.6 % sodium dodecil sulfate;
2%-Mercaptoethanol and 0.1
Bromophenolblue) and denatured by treatment
at 95°C for 5 min. Runs were in parallel with 20
mA per slab and bromophenol blue was applied
as tracking dye. Gels were stained for 30 min
at room temperature with 0.05% (w/v) Coomasie
brilliant blue R in 12.5% (v/v) acetic acid and
40% (v/v) methanol, and destained for 4 days
with several changes of 7.5% acetic acid and
5% (v/v) methanol. Molecular weigh marker
were also used (Sigma Co.). A densitometry of
gel was carried out.

RESULTS

The results of SDS-PAGE are shown in
Fig. I. The venoms are clearly differentiated from
each other. Bothrops alternatus show 11 impor-
tant bands, B. neuwiedi 9, B. ammodytoides 9,
B. jararaca 8 and B. jararacussu 6 bands. Com-
mon bands are seen in different venoms (see
arrow). All these different patterns are clearly
defined by gel densitometry (Fig. Il).
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Figure I. SDS- Polyacrylamlde gel electrophore3|s
(12% w/v) of Bothrops venoms (1% w/v, sample:

10 pl). Runs were carried out in parallel.

Figura I. Electroforesis en Geles de Poliacrilamida con SDS
(12 % p/v) de venenos de Bothrops (1% p/v, muestra 10 pl).
Las corridas se realizaron por duplicado.

DISCUSSION

As proteins and their derivatives consti-
tute important aspects in the toxic effectiveness
of most venoms, electrophoretic techniques of-
fer a valuable contribution to show differences
in venom composition.
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Figure Il.Densitometry of SDS-Polyacrilamide
gel electrophoresis: A. B.alternatus, B.
B.neuwiedi, C. B. ammodytoides, D. B. jararaca,

E. B. jararacussu.
Figura Il.Densitometria de electroforesis en geles de SDS-

When animals are milked, a careful pro-
ceeding should be observed, in order to avoid
the presence of contaminating proteins. Most
of the reaction observed between anti-venom
and snake sera can be explained by assuming
that the venom used to immunize horses for
antivenin production has been contaminated
with snake blood or tissue fluid (10). According
to this, when contaminating proteins are
present, the electrophoretic pattern may change.

Juvenile and adult specimens were also
included because differences in venom compo-
sition have been found in different investiga-
tions (11, 12, 13, 14). It is relevant to mention
that the animals used in this study were milked
once every 6 months, and with a minimum star-
vation period of 30 days to preserve all venom
components, as described previously (7,8).
There is unparalleled regeneration of snake
venom components in successive milking (15)
causing a decrease in the protein production of
the gland and in the enzyme activity (16).

Stored venoms used for hiperimmuniza-
tion of animals for anti-snake venom must be
identical on antigenic properties such as fresh
venom, because electrophoretic changes have
been found under different storage conditions
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(17). They must also comprise venoms from
animals of different geographical zones. There
are important differences found in the compo-
sition of venoms in animals of the same geo-
graphical zones (18, 19, 20, 21).

Electrophoresis of venoms in SDS-PAGE
has a similar number of bands to those obtained
by Siles Villaroel (2, 3) with cellulose acetate
(«Cellogel»), except for B. jararaca. In this venom
we found 10 bands, while in Brazilian snakes
15 bands have been observed; however, the
former technique allows greater resolution with
a simple differentiation of bands. On the other
hand, Perrone et al (6) in Brazil, found different
SDS-PAGE pattern, for both B. neuwiedi and
B. jararacussu in comparison with our work.
Apart from the difference of the technique em-
ployed by Siles Villaroel, in both cases this dis-
agreement may be explained through the in-
duction of variation of venom composition men-
tioned above. B. ammodytoides is present only
in Argentina and we have no other reports to
evaluate differences or similarities with other pa-
pers.

SDS-PAGE may be a suitable technique
to verify venom identity and/or quality, when
venom arrives to the laboratory from different
serpentaria. Besides from that, this method of
characterization of snake venom may be a valu-
able help as a complement to the method de-
scribed by Theakston and Reid (22) for the same
purpose.
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