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AN APPARATUS AND TECHNIQUE FOR THE CONTINUOUS
ANESTHETIZATION OF HAEMATOPHAGOUS
INSECTS WITH DRY ICE

I. BARRY TARSHIS t
Biological Warfare Laboratories, Fort Detrick, Frederick, Marylind

Carbon dioxide has been used for a
long time as an anesthetic in entomologi-
cal research. In their studies on the
genetics of Drosophila, Heritier and
Teissier (1937) routinely employed carbon
dioxide for anesthetizing these flies. Wil-
liams (1946) and Willis and Roth (1949)
have described techniques for anesthetiz-
ing small insects with carbon dioxide.
Maramorosch (r953) used carbon dioxide
in handling leathoppers in his transmis-
sion studies of plant viruses by these
insects, and, in 1956, described a technique
for anesthetizing insects with carbon di-
oxide so that he could inject them with
viruses and other substances. Caldwell
(1956) employed dry ice for anesthetizing
house flies for toxicological studies. In
studying the effects of different anesthetics
on the behavior of honey bees, Ribbauds
(1950) concluded that carben dioxide and
nitrogen stop respiration; whereas ether
and chloroform affect the nervous system.

Though the above mentioned works all
utilized carbon dioxide in one form or an-
other for the anesthetization of different in-
sects, none of the insect chambers used for
these studies made use of transmitted light,
which the author found invaluable in the
work of separating live unfed arthropods
from blood-fed arthropods. Therefore, a
new carbon dioxide anesthetizing cham-
ber, or “arthropod stunner,” was designed.
The equipment of Willis and Roth is some-
what similar in design to the arthropod
stunner in that the anesthetizing chamber
can be fitted into the grooves of the stage
of a dissecting microscope, but their ap-
paratus does not have a transparent bot-
tom and several other features are some-
what different.

! Assistance of the following persons is grate-
fully acknowledged: Mr. Earl Oden, Mr. Joseph
Carroll and Mr. Robert Castle.

The arthropod stunner is basically a
topless, rectangular stainless steel box
with a partial glass bottom (Fig. 1A).
A tube, rectangular in cross-section, %
inch wide by 1 inch high, through which
the carbon dioxide is piped, forms the
four sides of the box. The floor of the
box is 6% inches long by 3% inches
wide. The tube is set in 5/16-inch from
the edge of the floor so that a flange
extends out from it; this flange slips into
the grooves of a dissecting microscope
normally used to hold the glass stage.
The bottom of the inside of the anes-
thetizing chamber is of glass. This glass
piece is secured tightly against a soft
rubber gasket with two metal strips
screwed to the underside of the metal
portion of the bottom (Fig. 1B). In the
side wall of the tube toward the chamber,
just above the glass bottom, are 28 holes,
each Y%-inch in diameter. These holes
are screcned on the inside of the tube
with 8o-mesh stainless steel screen cloth.
There is a %-inch needle valve welded
into one of the long outside walls of the
tube. Rubber tubing connects this inlet
with the rubber tubing leading from the
carbon dioxide supply.

The carbon dioxide used in these studies
was obtained by placing crushed dry ice
in a reagent bottle and piping off the gas
that formed as the dry ice evaporated at
room temperature, through a second
reagent bottle half filled with water, and
then into the anesthetizing chamber (Fig.
2). The water bottle is used only so that
the worker can be sure (by the bubbles
produced in the water) that the carbon
dioxide supply is flowing freely from
the first bottle. A 1,000 cc. reagent bottle
half filled with crushed dry ice will pro-
duce enough carbon dioxide to last for
approximately five hours,
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Fic. 1A—(Above) -Top view, Arthropod Stunner.
Fic. 1B.—(Below) Bottom vicw, Arthropod Stunner.
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Commercially tanked carbon dioxide
may be used with the arthropod stunner;
however, the writer found dry ice more
suitable since it was always available and
there was never the danger of the gas
supply being exhausted in the middle of
an experiment. More important, the
great pressure under which the carbon
dioxide gas is tanked commercially makes
it difficult to obtain a slow, steady release
flow even with a valve system. Sometimes
when tanked gas has been used the flow
has been so strong as to blow the arthro-
pods out of the anesthetizing chamber.

The glass bottom of the anesthetizing
chamber enables one to use the arthropod
stunner with a mirror-equipped dissecting
microscope.  Light transmitted from be-
neath illuminates the digestive tract so
that it can be viewed with ease and even

the slightest amount of blood within the
tract of a fed insect can be detected.
When light is directed on the top or side
of a bloodfed insect the digestive tract
is darkened to such a degree that it is
most difficult to determine whether the
insect has taken in blood.

The apparatus and technique have been
used successfully with blood-fed fleas
(Xenopsylla  cheopis) and  mosquitoes
(dedes aegypti). Fleas can be anes-
thetized for several hours and mosquitoes
for two hours with carbon dioxide with-
out lethal effects.

Summary. A continous anesthetizing
apparatus (“arthropod stunner”) that has
been especially designed to utilize trans-
mitted light in separating live unfed from
blood fed arthropods has been described.
Carbon dioxide obtained from dry ice has
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Fie. 2—Assembled Arthropod Stunner and carbon dioxide supply.
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been used as the anesthetic for fleas
(Xenopsylla  cheopis) and  mosquitoes
(Aedes acgypti).
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