HYPERTENSIVE EFFECT OF LATRODECTUS VENOMS
Joun D. McCroNE AND RoGER J. PorTER

THE venoms of several subspecies of the black widow spider,
Latrodectus mactans, have a hypertensive effect on the mammalian
systemic arterial pressure. Troise (1928), Sampayo (1944), Cicardo
(1954) and Calvo et al. (1957) demonstrated this with the venom
of L. mactans mactans, Shapiro et al. (1939) with the venom of L.
mactans indistinctus, and Bettini and Toschi-Frontali (1960) with
the venom of L. mactans tredecimguttatus.

This paper presents the results of a study that was undertaken
to determine whether the venoms of three other species of Latro-
dectus, L. variolus, L. bishopi, and L. geometricus, have a similar
hypertensive effect. This study is part of a more extensive investi-
gation of the comparative toxicology and biochemistry of the ven-
oms of the North American Latrodectus.

MATERIALS AND METHODS

Lyophilized venom gland extract reconstituted with physiolog-
ical saline was used in all experiments. The method of prepara-
tion of this extract is given in a previous paper (McCrone, 1964).
The glands were taken from mature female L. mactans mactans,
L. variolus, L. bishopi, and L. geometricus collected in the state of
Florida.

The 2.1-3.8 kg rabbits used in this study were anesthetized with
intravenous Nembutal (Abbot). The dose for each rabbit was de-
termined individually by observing the eyelid reflex, the average
being about 5-6 cc of a 12.5 mg/cc solution. The rabbits were
then heparinized with intravenous Panheparin (Abbot). The femo-
ral artery was exposed and cannulated with a small polyethylene
tube which was connected to a recording mercury manometer by
means of a hypodermic extension tube. Locke’s solution contain-
ing a small amount of the anticoagulant dye chlorazol fast pink was
used in the connecting tube. After normal mean arterial pressure
was established and maintained, various dosages of venom were
injected into the ear veins of the rabbits and the changes in the
mean arterial pressure were recorded on smoked kymograph paper.
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REesuLTs

A total of 12 experiments were performed, 3 with each venom.
An increase in the mean systemic arterial pressure was observed
in all cases; the increases ranged from 4-57 mm Hg beginning after
a latent period of 27-140 seconds, and with one exception reaching
a maximum after 1-16 minutes. A summary of the results of these
experiments is given in Table 1.

An unusual effect was recorded in rabbit number 6 which re-
ceived 0.6 mg of L. variolus venom. In all other animals the max-
imum pressure was reached in less than 16 minutes, but in this
animal there was an initial small increase of 8 mm Hg after a
latent period of 80 seconds, followed by a return to normal after
2 minutes, with subsequent gradual increase in pressure until a
maximum increase of 15 mm Hg was recorded after 41:50 minutes.

DiscussioN

Our studies demonstrate that all of the known North American
species of the genus Latrodectus have venoms which have a hyper-
tensive effect on the mammalian systemic arterial pressure. Mec-
Crone (1964) has previously shown that these venoms are lethal to
mammals. Troise (1928) and Sampayo (1944) on the basis of their
experiments concluded that the hypertensive factor in the venom
is separate from the lethal neurotoxic factor. Bettini and Toschi-
Frontali (1960), however, found the same protein fraction is re-
sponsible for both effects based on fractionation studies using
paper electrophoresis.

ACKNOWLEDGMENTS

We wish to thank Dr. Frederick Nichols for his helpful advice.
This study was made possible by a grant from the Florida Heart
Association and Public Health Service Grant GM 11206-01.

LirteRaTURE CITED

BerTiNi, S., AND N. ToscHr-FronNTALL. 1960. Biochemical and toxicological
aspects of Latrodectus tredecimguttatus venom. Verh. XI Internat.
Kongr. Ent. Wien, vol. 3, pp. 115-121.

CaLvo, R., J. CuioNETTI, J. FascioLo, A. Bania, M. PueBLA, E. ZANGHERI,
AnD F. FErnanDEz. 1957, Mecanismo de la accion presora del ven-
eno de arana L. mactans. Rev. Soc. Argentina Biol., vol. 33, no. 678,
pp. 309-319.



310 QUARTERLY JOURNAL OF THE FLORIDA ACADEMY OF SCIENCES

Cicarpo, V. 1954, Mecanismo de la hipertension arterial producida par la
ponzona de Latrodectus mactans. Rev. Soc. Argent. Biol., vol. 30, pp.
19-24.

McCroNE, J. 1964. Comparative lethality of several Latrodectus venoms.
Toxicon, vol. 2. (in press)

Sampayo, R. 1944, Pharmacological action of the venom of Latrodectus
mactans and other Latrodectus spiders. Jour. Pharmacol. and Exp.
Therap., vol. 80, no. 4, pp. 309-322.

Suariro, H., N. Sapeka, axp M. FinLaysoN, 1939, Pharmacological actions
of the venom of Latrodectus indistinctus. S. African Jour. Med. Sci.,
vol. 4, pp. 10-17.

Troise, E. 1928. Action pharmacodynamique du venin de Latrodectus mac-
tans. Compt. Rend. Soc. Biol., vol. 99, no. 31, pp. 1431-1435.

Florida Presbyterian College, St. Petersburg, Florida.

Quart. Jour. Florida Acad. Sci. 27(4) 1964 (1965)



ImEE BHL

Biodiversity Heritage Library

McCrone, John D. and Porter, Roger J. 1964. "Hypertensive effect of
Latrodectus venoms." Quarterly journal of the Florida Academy of Sciences 27,
307-310.

View This Item Online: https://www.biodiversitylibrary.org/item/129619
Permalink: https://www.biodiversitylibrary.org/partpdf/91661

Holding Institution
Smithsonian Libraries and Archives

Sponsored by
Biodiversity Heritage Library

Copyright & Reuse

Copyright Status: In Copyright. Digitized with the permission of the rights holder.
License: http://creativecommons.org/licenses/by-nc-sa/3.0/

Rights: https://www.biodiversitylibrary.org/permissions/

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at
https://www.biodiversitylibrary.org.

This file was generated 22 September 2023 at 10:32 UTC


https://www.biodiversitylibrary.org/item/129619
https://www.biodiversitylibrary.org/partpdf/91661
http://creativecommons.org/licenses/by-nc-sa/3.0/
https://www.biodiversitylibrary.org/permissions/
https://www.biodiversitylibrary.org

