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The Need for Standard and other Strains of
Aedes aegypti for Research

C. N. SMITH 1

Standard strains of insects provide the most
satisfactory material for obtaining consistent results
between and within laboratories in entomological
studies. The more widespread the work with any
species, the more desirable is the use of standardized
strains. Aedes aegypti (Linnaeus) is well-nigh unique
among disease vectors in the variety of studies and
the geographic distribution of laboratories in which
it serves as the test insect. The Committee on Ex-
perimental Use of Aedes aegypti of the Entomolo-
gical Society of America (1965) included the
following observations in its report:

" A. aegypti, because its laboratory culture offers no
problems, has become as standard a laboratory animal
as the Wistar white rat or Drosophila melanogaster. It is
nearly the most studied and best understood insect in
the world, as a consequence of which it is of immeasurable
usefulness to the advancement of insect biology. Of 800
research papers cited in A. N. Clements' Physiology of
Mosquitoes, approximately 400 are based on A. aegypti.
The tremendous amount of information accumulated is
indicated in the 739 pages and 2387 references cited in
the book by Sir Rickard Christophers, Aedes aegypti,
the Yellow Fever Mosquito, its Life History, Bionomics
and Structure (1960).

" From the applied standpoint, aegypti has been the
yardstick for developing and assessing mosquito larvi-
cides. Its adults are the most commonly used species for
bioassaying the insecticidal effectiveness of sprayed
surfaces in houses in vector control operations. Studies
of repellents, aerosols, insecticide formulation and appli-
cation equipment performance have usually relied on
A. aegypti. Laboratory studies of capacity to transmit
disease usually depend on this species as a representative
of culicine mosquitoes.

" From the basic standpoint, aegypti rivals the house
fly in being the insect vector in which formal genetics
has made the most progress; and the same applies to the
genetics and biochemistry of insecticide resistance.
Knowledge of the nutrition of larvae and adult mos-
quitoes is mainly based on A. aegypti, as indeed of
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insect nutrition in general. Studies of digestion, osmo-
regulation and excretion in mosquitoes depend on
A. aegypti. The attraction of mosquitoes to their hosts
and the mode of feeding and the nature of the host
reaction to the bite are all studied primarily in aegypti,
as is the histology of chemoreception. Our knowledge
of hatching stimuli, artificial insemination, the ovarian
and oviposition cycle; and the biting cycle depends
primarily on A. aegypti. This species has played a major
role in studies of host-parasite relationships (viruses,
filarial worms, certain malarias) and is the species most
commonly used in studies of mosquito anatomy, morpho-
genesis and endocrinology. Progress is being made in
studies of evolution and speciation of Stegomyia mos-
quitoes, with emphasis on A. aegypti. Its chromosomes
are readily studied and have been useful in studying
cytogenetic effects of radiation and chemosterilants.
Finally, this is the only mosquito (and one of the few
insects) where cells have been raised in tissue culture."

Who can doubt that studies of such scope and
import should be conducted with the most uniform
biological material obtainable? It is sometimes.
assumed that, simply because a colony has been
maintained for a long time in the laboratory, it has
become largely homogeneous. However, well-
established strains are often highly variable. The
importance of this species more than justifies the
development of truly standardized and homogeneous
strains through thorough genetic study and selection.

It is doubtful that any one strain would provide-
the best possible insects for all purposes. Certainly,
one would expect any strain developed for use as a
standard to possess certain characteristics-high
fecundity and fertility, short generation time,
uniform size, good longevity, and a minimum of
genetic variation and deleterious characters. Aside
from these generally desirable features, it seems quite
possible that a strain selected with the best charac-
teristics for insecticide evaluation might not be most
suitable for other types of physiological studies or
for experiments in attraction, repellency or other
types of behaviour. The genetic variability of A.
aegypti appears to be enormous, judging by the
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number of morphological variants that have been
isolated, and it seems entirely possible to tailor a
standard strain especially suited to each type of
experimentation.
One of the most important aspects of the stan-

dardization of strains is the requirement that they
be free of pathogens. The need for disease-free
strains for disease-transmission studies has long been
recognized. Much less consideration has been given
to the need for strains free of pathogens for the
mosquitos themselves, not only to provide material
for studies in biological control, but because dis-
eased mosquitos constitute a source of variability
in studies of any type.

Genetic variability can contribute greatly to the
feasibility of maintaining colonies of A. aegypti for
essential research in areas from which the natural
populations have been eradicated. Under such
conditions the escape of specimens from the colony
and their establishment in nature would be costly
if not disastrous. Dr G. B. Craig (personal com-
munication) reports that he has, among his 78 mor-
phological variants of A. aegypti, certain mutations
which reduce the chance of survival in the field but
have an insignificant effect on viability in the labo-
ratory. For example, mosquitos with the mutants
white-eye and miniature appendages have poor

vision and are weak fliers but are normal in longevity
and response to insecticides. Even the use of strains
with normal survival capacity but with obvious
visible markers would be useful in such situations,
as they would permit a quick determination of
whether mosquitos caught in the field represented
escapes from the laboratory or recrudescences of
the original infestations.

Strains with genetic markers also facilitate the
location of genes with physiological action, such
as those for resistance to insecticides, on the chromo-
some, thus providing much basic information on the
inheritance of resistance and cross-resistance (Brown,
1964). The author hopes that, through the use of
Craig's marker strains, these methods will be turned
to account in studies of the inheritance of apholate
resistance in a laboratory colony of A. aegypti.
Once a strain has been standardized, its main-

tenance requires many hours of highly skilled tech-
nical care. Extreme precautions are necessary to
maintain multiple strains in isolation in the same
laboratory. Unless this is done, reports of results
attributed to experiments with a standard strain
can be highly misleading. Papers reporting results
with standardized strains by name should cite the
generation and the history of the strain in the report-
ing laboratory.
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