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The Aseptic Rearing of Aedes aegypti
SHOSHANA AKOV 1

Sterile cultures are necessary when mosquito
larvae have to be reared under controlled con-
ditions, since in the absence of sterility the com-
position of the food may be fundamentally changed.
Aseptic conditions have been used in most studies of
larval nutrition, and also in the studies of other
problems, such as the effect of larval crowding
(Jones, 1960). Adult Aedes aegypti were also main-
tained and fed under sterile conditions by Lea (1957),
who successfully reared four generations of A. aegypti
from egg to egg under sterile conditions in a specially
designed apparatus. This paper deals with the
rearing of larvae under sterile conditions.
The success in aseptic work with mosquito larvae

depends on adequate aseptic precautions in preparing
the culture media and on a reliable method of surface
sterilization of the eggs. All procedures involving
preparation of media, sterilization of eggs and
transfer of larvae should be carried out in an area
free of air currents, preferably in a sterile chamber.
Several methods of surface sterilization of A. aegypti
eggs have been used.
A solution recommended by White (1931) was

employed by Trager (1937), de Meillon et al. (1945)
and Singh & Brown (1957). White's solution (con-
sisting of mercuric chloride 0.25 g, sodium chloride
6.5 g, hydrochloric acid 1.25 ml, ethyl alcohol 250 ml,
and distilled water 750 ml) is efficient against
bacterial contaminations, but not against spores or
moulds. This difficulty could be overcome by
confining a gravid female singly in a sterile test-
tube with distilled water for oviposition (de Meillon
et al., 1945). Sodium hypochlorite was found to be
superior to White's solution for the surface steriliza-
tion of A. aegypti eggs (Jones, 1960; Lea, 1957).
The eggs were removed from the paper and placed in
cups, washed in 70% alcohol for five minutes, then
placed into the sodium hypochlorite solution for
two minutes, and again rinsed in 70% alcohol. The
viability of the eggs was greatly reduced if they
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remained in the sodium hypochlorite solution longer
than two minutes.

Several methods of surface sterilization of
A. aegypti eggs have been assayed in this laboratory.
White's solution was the least effective. Sodium
hypochlorite necessitates the removal of the eggs
from the paper on which they had been laid, since it
dissolves the adhesive substance surrounding the
egg. When treated with quaternary ammonium
compounds, which have recently been found to be
the most effective germicides for the surface steriliza-
tion of insects (Martignoni & Milstead, 1960), the
eggs may be sterilized together with the paper on
which they have been laid. Two cationic detergents,
cetyltrimethylammonium bromide (4% solution) and
benzalkonium chloride (10% solution) have been
tested, and the latter was found to be more efficient.
The eggs used for sterilization should be at least one
month old as fresher eggs often hatch in the steri-
lizing solution. The strips of paper containing the
eggs were placed for 30-60 minutes in a Petri dish
containing an autoclaved solution of the detergent,
then washed in sterile water and immersed in 80%
alcohol for 15-30 minutes. After two more washings
in sterile water, each piece of paper was transferred
into a test-tube with distilled water. A convenient
method for stimulating the hatching of A. aegypti
eggs, in order to obtain larvae of uniform age, is to
place the test-tubes with the sterile eggs in a
desiccator and reduce the pressure for 10-20 minutes
(Akov, 1962).
When the larvae have to be reared on a chemically-

defined diet their sterility can only be tested at the
end of the experiment. When a diet containing
natural ingredients is used, the sterility of each
batch of the larvae may be confirmed, before
introducing them into the culture media, by trans-
ferring the eggs into nutrient broth for hatching.
The larvae will remain alive for several days in the
nutrient broth, without growing (de Meillon et al.,
1945). By that time any contaminant present will be
detected. Any growth of the larvae is also a sign of
contamination.
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In the presence of all essential growth factors the
larval period under sterile conditions is equal to that
under optimum non-sterile conditions (at the same
temperature). All diets which allow optimal develop-
ment under sterile conditions have to contain
yeast. Yeast may be supplemented by a liver
extract of 0.2 %-0.5 % (Trager, 1937), by a vitamin
mixture (de Meillon et al., 1945) or by lactalbumen
(Jones, 1960; Lea, 1957). A standard medium of
known chemical composition for the rearing of
A. aegypti larvae was formulated by Akov (1962).
The diet was based on solid casein, cholesterol,
RNA, inorganic salts and eight B vitamins. The
larval period on the casein diet was somewhat longer
than on the yeast-containing diets, seven to eight
days at 280 C as compared with five to six days.
Casein was the best nitrogen source of several
proteins tested. Casein in solution did not replace
solid casein. When reared on casein hydrolysate
(1.5 %-2.0% solutions) the larvae pupated after
12-14 days. When the casein was replaced by a
mixture of amino-acids, the development was very
slow, with a larval period of 16 days (Singh &
Brown, 1957). One of the main difficulties in using
amino-acids for mosquito larvae is the high osmotic
pressure of the solution. A. aegypti larvae were
unable to grow if the total osmotic pressure exceeded
A 0.40 (Singh & Brown, 1957). It is possible that
even the most perfectly balanced diet, when offered

in solution, will not support optimal growth because
any solution diluted enough to permit larval survival
will be too poor in nutrient material (Friedman,
1963).
In nutritional studies it is convenient to rear the

larvae in test-tubes, either singly (Singh & Brown,
1957; Akov, 1962), or in groups of three or five
(Trager, 1937), in order to facilitate observations.
Crowding per se seems to have no detrimental
effects under aseptic conditions, provided the
amount of food is adequate (Jones, 1960). Several
larvae should not be reared in one container on a
suboptimal diet since, when some become adults
while others remain in the fourth larval instar, the
larvae feed on the drowned adults (Akov, 1962).
The process of egg-surface sterilization, though
efficient, cannot be considered absolute. The demand
for sterility is of the " all or none " type; a single
micro-organism left on the surface of one egg may
contaminate a whole culture. In this laboratory a
mixture of antibiotics, consisting of penicillin,
200 units/ml medium; steptomycin, 100 units/ml
medium; and nystatin, 40 units/ml medium, had no
detrimental effect when added to the sterile cultures
of mosquito larvae. When the larvae are reared in
test-tubes, singly or in small groups, the use of
antibiotics is not necessary. Antibiotics may, how-
ever, be useful for rearing large numbers of larvae
in large containers.
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