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This paper describes methods used successfully in a large-scale programme for the
collection of scorpion venom. Effective methods were developed for the maintenance of a
laboratory colony of over 5000 adult scorpions. Electrical stimulation of the scorpions to
induce venom emission was greatly facilitated by tranquillizing them with C02 and using a
slightly modified, snap-type mousetrap as a scorpion-holding device. This technique made
for rapid handling of specimens with little risk to the technicians and minimal trauma to
the scorpions. Specimens held under proper conditions yielded venom from six to eight
times at two-week intervals. As much as 66.4 % of the venom content of the telson was
emitted by an electrically stimulated scorpion. Venom collected in this manner was air-dried
at room temperature, then placed in a calcium chloride desiccator and stored at 440 F
(6.60 C). Venoms of medically important scorpions from Mexico, Brazil, Israel, India,
Panama and the USA were collected during this programme.

Techniques for maintaining living scorpions in the
laboratory have been described by Bucherl (1953),
Southcott (1955), and Deoras (1961), each working
with different scorpion species. The requirements for
successful maintenance of scorpions are simple.
Specimens must be given facilities for hiding or
burrowing and adequate supplies of food and water.
Although Southcott (1955) reported that a specimen
of Urodacus abruptus had survived without food for
eight months in his laboratory, specimens do best if
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an adequate food supply is availabl-. Biicherl (1953)
found that small spiders, or dismembered large
spiders, were the most satisfactory foods for his
colonies of Tityus bahiensis and T. serrulatus.
Southcott (1955) fed his scorpions a variety of small
arthropods, including moths, flies, spiders and
beetles. Water requirements were met by introducing water-soaked cotton pledgets. Deoras (1961),
dealing with large scorpions of the genus Heterometrus, found that among various arthropods
offered as food, cockroaches were most readily
accepted. Water was supplied by moistening the
clay pots used as hiding-places for the scorpions, and
by offering crushed sugar-cane bagasse. The latter
technique was also useful in feeding young scorpions,
as Drosophila larvae infesting the bagasse were
taken by even the smallest scorpions.
The use of electric current to induce venom
emission by scorpions was first reported by Phisalix
(1922). In recent years this technique has been used
by several workers, including Bucherl (1953),
Balozet (1956), Shulov et al. (1959) and Deoras
(1961). Each of these scientists followed the basic
principle of electrical stimulation of the postabdomen of the scorpion, but a standard method for
holding the scorpion during this procedure has never
been followed. Deoras (1961), who reviewed the
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FIG. 1
VIEW OF A PORTION OF THE SCREENED CAGE CONTAINING SCORPION COLONIES

various techniques for electrical stimulation, found
that some manual manipulation of the scorpion was
usually involved. In order to lessen the risk inherent
in handling active, dangerously venomous, scorpions
Deoras developed a technique in which the scorpion,
held with long forceps, was placed under an inverted
Petri dish so that only the telson and terminal
segments of the postabdomen protruded.
We are here reporting a method which has been
used successfully in maintaining laboratory colonies
of scorpions of several species. We are also describing techniques for manipulation of scorpions
before and after electrical stimulation which reduce
hazard to the operator, allow more rapid handling
of specimens, and minimize trauma to the scorpions.
MATERIALS AND METHODS

All work with dangerously venomous scorpions
was done in a scorpion-proof, screened cage large

enough(8feet x 14feet x 12feet;2.4m x 4.2m x
3.6 m) to accommodate scorpion colonies and the
equipment and personnel necessary for venom
collection.

Scorpions were housed on wooden shelves in

cylindrical glass jars, each 81/4 inches (20.9 cm) in
diameter and 8 inches (20.3 cm) in height. Each jar
contained sand to a depth of 2 inches (5.8 cm), and
pieces of board or bark to serve as hiding-places for
the scorpions. The top of the jar was closed with a
stockinette sleeve, which was secured to the jar with
adhesive tape. Fig. 1 shows a portion of the colony
inside the screened cage.
The number of scorpions kept in a jar varied with
the size of the specimens. As many as 20-25 scorpions, each about 2 2 inches (about 6.5 cm) in
length, were often kept in one jar. A plastic Petri
dish 4 inches (10 cm) in diameter was used as a
watering device. Two holes, each about 3/8 inch
(9.5 mm) in diameter, were bored through the cover
of the dish and a 1-inch (2.5 cm) length of roll-type
dental cotton was inserted into each hole. A third,
smaller hole was bored near the rim of the cover, and
into this was inserted a short length of plastic or
glass tubing. The bottom half of the dish was filled
with water and the cover replaced. Water absorbed
in the protruding ends of the cotton rolls was readily
accepted by the scorpions. One of these watering
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FIG. 2

TECHNIQUE OF REFILLING WATER CONTAINER
IN SCORPION JAR
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FIG. 3
PETRI DISH MODIFIED TO SERVE AS WATER
CONTAINER FOR SCORPION JAR AND SYRINGE
USED TO REFILL CONTAINER

Examples of the following species of scorpion have
been successfully maintained under conditions described above: Leiurus quinquestriatus, Centruroides limpidus limpidus, C. 1. tecomanus, C. 1. elegans,
C. suffussus suffussus, C. sculpturatus, C. noxius,
C. vittatus, Tityus serrulatus, Androctonus bicolor,
Buthotus tamulus, and Heterometrus gravimanus.
FIG. 4

TRANQUILLIZATION OF SCORPIONS WITH C02

devices was kept in each scorpion jar. These dishes
were refilled once a week. It was not necessary to
remove the dish from the jar for this purpose.
Water was added to the dish in the manner shown in
Fig. 2 through the small plastic tube protruding from
the dish cover. Fig. 3 is another view of the watering
device.
Crickets, Acheta domesticus, obtained from a
commercial source, have proven most satisfactory as
food for scorpions kept in this laboratory. Once a
week these were added to each scorpion jar at the
rate of one cricket per scorpion.
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FIG. 5
PLACEMENT OF SCORPION IN MODIFIED MOUSETRAP USED AS HOLDING DEVICE

FIG. 6
ELECTRICAL STIMULATION OF SCORPION

FIG. 7
EMITTED VENOM DROPLET ON SLIDE
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FIG. 8

GENERAL ARRANGEMENT OF EQUIPMENT FOR
ELECTRICAL STIMULATION OF SCORPIONS a
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the intersegmental membrane between the terminal
and subterminal segments. Under this stimulation
the venom was usually emitted immediately, and
was collected on a glass microscope slide as shown
in Fig. 7. As soon as the venom was collected, the
scorpion was released from the trap and transferred
to a holding jar to await return to the original colony.
It was often possible to collect venom from as many
as 400 scorpions of the same species on one slide.
This pooled venom was air-dried to a constant weight
over calcium chloride at room temperature, and was
then weighed and placed in a vial for storage in a
calcium chloride desiccator at approximately 44°F

(6.60C).
Since dried venom particles in the air were exceedingly irritating to the nasal mucosa of some persons,
an improvised hood, shown in Fig. 8, connected
with a household vacuum cleaner was placed on the
table immediately adjacent to the scene of operations
to draw off any air-borne venom dust.
a The wooden box is an improvised hood attached to a
household vacuum cleaner which serves to draw off air-borne
particles of scorpion venom.

DISCUSSION AND RESULTS

In preparing scorpions in a jar for electrical
stimulation the stockinette sleeve was rolled back
and the top of the jar covered with a plastic disc
provided with a '/2-inch (12.7 mm) square marginal
slot. A rubber tube leading from a C02 cylinder was
inserted through this slot, and C02 introduced into
the jar at the rate of 7 litres per minute. This
arrangement is shown in Fig. 4. The scorpions in the
jar were usually thoroughly tranquillized within
three to five minutes, and were individually removed
from the jar with forceps and placed in a snap-type
mousetrap, which was slightly modified with masking tape. This device, shown in Fig. 5, held the
scorpion firmly without damaging it, so that only
the telson and one or two of the terminal segments
of the postabdomen protruded beyond the crossbar of the trap.
Electrical current (8 volts was ample for stimulation) was supplied through a transformer. Electrodes
for application of the current to the scorpion were
bacteriological inoculating needles modified, as
shown in Fig. 6, by attachment of a short piece of
wire to the end of each needle. These electrodes
were moistened in saline and applied to the postabdomen of the scorpion. As shown in Fig. 6, one
needle was applied to the junction of the telson and
the terminal postabdominal segment; the other to

Tranquillization with C02 did not harm the
scorpions. Specimens exposed continuously to C02
for one hour recovered normal activity within five
minutes, and showed no observable after-effects.
In collecting venom from large numbers of scorpions
time was saved by keeping two or three scorpions
in readiness for stimulation. This was done by
removing the desired number of specimens from
the jar and placing them on a rough-surfaced towel.
This allowed ample time to place the scorpions,
one after another, in the holding device, as they
would cling motionless to the towel for two or three
minutes. If they were placed on a smooth surface
they would start running in less than a minute
(a matter of considerable importance to the person
handling the scorpions).
Estimation of the percentage of the venom content
of a telson emitted by an electrically stimulated
scorpion was made by determining toxicity for mice
of telsons removed from the scorpion immediately
after electrical stimulation. Toxicity was measured
in terms of numbers of mouse LD50s. Using this
technique with a series of specimens of Centruroides
limpidus tecomanus from Colima, Mexico, it was
estimated that 50.8 % of the telson content was
emitted during one electrical stimulation. Calculations with venom and telsons of the Durango
scorpion, Centruroides suffussus suffussus, indicated
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DATA ON VENOM COLLECTION BY ELECTRICAL
STIMULATION OF SPECIMENS OF MEXICAN SCORPIONS.
CENTRUROIDES LIMPIDUS SUBSPP.
Collection
No. of
No.
specimens

Percentage
of
Average
yield scorpions
yielding
(mg)

Date

venom

venom

Centruroides limpidus elegans
2
3
4
5
6a

2

3
4
5
6
7
a

527
487
456
412
179

0.151
0.121
0.106
0.090
0.113

93.0
88.3
82.9
80.3
79.9

Centruroides limpidus tecomanus
279
0.279
93.5
272
Not
89.7
recorded
246
0.223
86.6
237
0.288
88.2
234
0.179
87.2
203
0.202
82.3

3
17
1
15
28

Nov.
Nov.
Dec.
Dec.
Dec.

61
61
61
61
61

17 Nov. 61
30 Nov. 61

14
28
9
7

Dec.
Dec.
Jan.
Feb.

61
61
62
62

Not all specimens were stimulated, or venom collection not

attempted from all specimens.

that 66.4 % of venom content of the telson was
emitted during electrical stimulation.
Using the techniques described in this paper,
scorpions of several species were electrically stimulated six to eight times at, roughly, two-week intervals. While the scorpions showed no outward illeffects from this manipulation, the percentage of
specimens yielding venom gradually decreased.
There was also a somewhat less consistent decrease
in venom yield per scorpion. These data are summarized in the accompanying table.
As might be expected, venom yield was correlated
with scorpion size. The greatest average, individual
yield-0.483 mg-was obtained in a series of 192
venom collections from specimens of Leiurus quinquestriatus from Israel. The smallest average yield0.075 mg- was obtained in a series of 265 venom
collections from examples of the smallest species
studied, Centruroides noxius, from Nayarit State,
Mexico. The average yield in a series of 1323
collections from specimens of Centruroides limpidus
tecomanus, a Mexican scorpion of intermediate size,
was 0.272 mg.

RtSUM1t
Les auteurs se sont attaques au probleme de la conservation au laboratoire de milliers de scorpions adultes
vivants en vue de l'obtention de venin par stimulation
electrique sans risques pour l'operateur.
Leur methode personnelle consiste a conserver les
scorpions dans de grands bocaux (a raison de 20 a 25
scorpions par bocal) contenant du sable et des morceaux
d'ecorce sous lesquels les animaux aiment a se cacher.
L'eau est foumie a chaque bocal grace a un dispositif
particulier (boite de Petri qu'on peut remplir sans ouvrir
le bocal). Quant a leur nourriture, elle est representee par
des criquets que l'on place dans les bocaux; un criquet
repr6sente pour chaque scorpion la nourriture d'une
semaine.
Pour anesthesier les scorpions l'on fait penetrer du gaz
carbonique dans le bocal; les animaux sont completement
ctranquillis6s)) en l'espace de 3 a 5 minutes. L'on saisit
alors l'un d'eux et on le place dans une souriciere legerement modifi&e, de sorte que 1'animal soit etendu de tout
son long, seul l'aiguillon et 1 ou 2 segments terminaux

depassant le rebord de la souriciere. C'est alors que
2 electrodes sont appliques a la partie posterieure de
l'abdomen et une stimulation electrique effectuee. Cette
stimulation entraine l'emission immediate d'une goutte
de venin aussit6t recueillie sur une lame de verre. Le
scorpion est alors libere et place dans un bocal d'attente
avant d'etre ai nouveau transfere dans son bocal habituel.
Les auteurs ont pu, tres souvent, recueillir ainsi sur une
lame du venin emis par 400 scorpions de la meme espece:
ce # pool * venimeux peut etre desseche et conserve.
Grace ah cette methode l'on a pu maintenir en vie plus
de 5000 scorpions adultes et etudier la secretion et la
composition du venin. La stimulation electrique permet
d'obtenir jusqu'a 66,4 % du venin contenu dans le telson.
La quantite de venin secrete est, comme l'on peut s'y
attendre, proportionnelle a la taille de l'animal; la quantite la plus considerable (0,48 mg) a e foumie par Leiurus
quinquestriatus, provenant d'Israel, la quantite la plus
faible (0,075 mg) par l'animal le plus petit, Centruroides
noxius, dont l'habitat normal est le Mexique.
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