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Initiation of Primary Cell Cultures from Embryos of the
Mosquitoes Anopheles albimanus and Aedes
taeniorhynchus (Diptera: Culicidae)
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Primary cell cultures were obtained from eggs of Anopheles albimanus and Aedes taeniorhynchus
mosquitoes, vectors of human malaria and of Venezuelan equine encephalitis virus, respectively. The
cellular growth of the An. albimanus cells began four weeks after explanting the embryonic tissues in
MRAVP12 medium, supplemented with 15% fetal bovine serum. The culture showed heterogeneous
cellular morphology. With regard to the Ae. taeniorhynchus culture, cellular growth occurred three
weeks after initiating the culture in MM/VP12 medium. The majority of cells were small and round.

Karyotypes were examined in the latter species.

Anopheles albimanus (Wicdemann 1820) and
Aedes taeniorhiynchus (Wiedemann 1821) are mos-
quitoes of epidemiological interest because they are
1mportant vectors of human malaria and Venezu-
elan equine encephalitis, respectively. Many ge-
netic, physiological, toxicological, and viral sus-
ceptibility studies are undertaken with mosquito
cell cultures more easily than with whole organ-
1sms. Cell cultures have several advantages over
colonies of the whole organism in that they can be
grown on defined media, occupy little space, re-
quire few environmental controls, and, most im-
portantly, can be stored indcfinitely in liquid ni-
trogen (Munstermann 1994),

Primary cultures are generally obtained from
pieces of animal tissues from which dividing cells
migrate and adhere to an artificial substratum.
Alternatively mechanical or enzymatic separation
of the tissues can produce a suspension of cells
which eventually adhere to the substratum to form
a monolayer (Freshney 1987).

The first mosquito cell line was established by
Grace (1966). Later, Singh (1967} established two
cell hines, one from the mosquito 4e. aegypti and
the other one from the mosquito Ae. albopictus.
Igarashi (1978) devcloped a clone (C6/36) from
Singh’s original de. albopictus cell line that has
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been used traditionally for dengue and other virus
rescarch. Working with different mosquito species,
other cell lines have been established (Schneider
1969, Varma & Pudney 1969, Hsu et al. 1970, 1972,
Varma et al. 1974, Cahoon et al. 1978, Tesh 1980,
Oro 1984, Rowley et al. 1984, Oelofsen et al.
1990), which have also been used in virological
studies. Insect cell lines have been used to isolate
and 1dentify arboviruscs, to study insecticide re-
sistance, to prepare antigens, to develop basic stud-
ics of biological cycles and to support baculovirus
growth in molecular biology studies (Igararashi
1985, Kuno et al. 1985, Sieburth & Maruniak
1988).

The present study describes, for the first time,
the development of primary cell cultures of An.
albimanus and Ae. taeniorhynchus from embry-
onic tissues. The cells of both cultures are described

morphologically and a karyologic study of the Ae.
taeniorhynchus was carried out.

MATERIALS AND METHODS

Colonies of mosquitoes - Adult An. albimanus
and Ae. taeniorhynchus mosquitoes were collected
from thetr natural environment, in regions close
to the cities of Barranquilla (Atlantico) and Carta-
gena (Bolivar), Colombia, in November 1992 and
April 1993, respectively. Colonies were established
and maintained in the insectary of the National
[nstitute of Health in Santafé de Bogota, D.C., Co-
lombaa.

Sterilization of the specimens - Embryonated
eggs of both mosquito species were collected and
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inmersed in tubes of water. The water was removed
with a Pasteur pipette, leaving the cggs: a 1.6%
solution of sodium hypochlorite was added for 10
mun. During this period the tubes were stirred re-
peatedly; then, the hypochlorite solution was re-
moved and 70% cthanol was added, stirring con-
tinuously for 10 min. Finally, the cggs were washed
three times with sierile distilled water (Tesh 1980).

Initiation of primary cultures - After steriliza-
tion, the embryonated eggs were rinsed with the
culture medium to be used. One ml of cgg mass
was placed 1nto a 2 ml Ten Brock homogenizer
where the eggs were broken mechanically. The
resultant suspension was placed in a 25 cm? plas-
tic tissue culture flask containing 5 ml of the growth
medium. The cells were maintained in an incuba-
tor at 28°C. The culturc was inspected daily with
an inverted microscope.

Culture media - The seeding of embryonic tis-
sues of both species of mosquitoes was carried out
separately 1n the following culture media: MEM
(Gibco), L-15 (Gibco), MM (Mitsuhashi &
Maramorosch 1964), VP12 (Varma & Pudney
1969), MK (Kitamura 1970) and MK/VP12
(Varma & Pudney 1971). Fetal bovine serum
(15%), penicillin (100 units/ml) and streptomicin
(100 pg/ml) were added to each of the media. An
amount of fresh culture medium equivalent to half
the volume of the original culture was added to
cach flask weekly until the colonies were formed.
After initial cell growth had occurred, the culture
medium was changed every eight days (Tesh &
Modi 1983).

Preparation of chromosomes - A 0.6 pg/ml con-
centration of colchicine was added to the culture
medium for a period of 4 hr. Then the monolayer
was removed, and the culture media was centri-
fuged at 1000g for 10 min. The supernatant was
discarded and 0.56% KCI was added to the pre-
cipitate. The mixturc was stirred by flushing with
a Pasteur pipette for 30 min. Then, the mixture
was centrifuged again and Carnoy fixative (metha-
nol and acetic acid 3:1) was added, for 15 min.
Three successive washings with Carnoy’s were
carried out. Onc ml of the cell suspension was
dropped onto clean slides. The dried preparation
was stained with 2% Giemsa (Schneider 1987, Lee
& Hou 1992).

RESULTS

Anopheles albimanus - Cellular growth occur-
red 1n flasks after a four week incubation period.
Individual colomes adhering to the flask were ob-
served after this time. In addition, epithelial-like
cells floated 1n the growth medium. In some flasks,
growth stopped and the cells decomposed. In other
cultures, the medium was vigorously pipetted and
the floating cells were disjoined and later centri-
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fuged. When transplanted in fresh media, growth
restarted within seven days tn numerous colonies
and formed a monolayer six weeks after the prima-
ry culture was started. The optimum pH range for
growth in the MK/VP12 medium was 6.8 to 7.0.

The embryonated eggs which gave the best re-
sults were those which underwent a 28 hr incuba-
tton period, after oviposition. No cellular growth
was observed in MEM, L-15, MM, VP12 MK or
MM/VPI12.

Aedes taeniorynchus - Cellular growth was
obscrved in the MM/VP12 medium three weeks
after culture was started. The cell colonics grew at
a relatively slow rate during the following three
weeks. Vesicles of cpithelial-like cells appeared
in the fluid medium, or adhered to the substrate
around the incipient cell colonics. Some cells meia-
nized and decomposed. Monolayers were formed
eight weeks after the embryonic tissue was ex-
plantcd. The optimum pH range for the MM/VP12
mediurmn was 6.7 to 7.1. The embryonated eggs that
showed the best results had undergone a 36 hr incu-
bation period. No growth occurred with MEM, -
15, MM, VE12, MK and MK/VP12 culture media.

Cellular morphology - The primary cultures
of An. albimanus were initially composed of an
heterogencous cell population consisting of small
spheres, layered epithelial, irregular, gigantic and
fibroblastic conformations (Fig.1). Once a mono-
layer was formed, two more defined cellular shapes
were produced. In some flasks with primary cul-
tures, the epithchial-like cells dominated, while in
other culturcs the fibroblastic cclls were more nu-
Merous.

In the Ae. taeniorhynchus primary cultures,
the majonty of cells were small and round, but

Fig. 1: primary culture from Anopheles albimanus eggs showing
heterogenous cellular morphology. Bar= 200 um.
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TABLE

—_———— .

Chromosomic lengths average of dedes taeniorhynchus

p* q*
Chromosomes 1 0.63 £ 0.004 063 +0.004
Chromosomes 2 077 + 0.007 0.87 £ 0.006
Chromosomes 3 (0.79 £ 0.003 090 1+ 0.005

TL* RL ap p/q CI Met.
1.32 £ 0.005 027 1.0 1.0 0.47 20
1.71 £ 0.004  0.35 1.14  0.87 (.45 20
1.78 £+ 0.005  0.36 1.08 093 0.46 20

p = short arm; g = long arm; TL = total length; RL = relative length; CI = centromeric index; Met.= metaphase;

*mean = SE

Fig. 2: a monolayer of dedes taeniorhynchus cells. Bar— 200
LLm.
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Fig 3: diploid chromosomes from 4edes taeniorhynchus cells in
culture.

Fig. 4: tetraploid chromosomes from Aedes taeniorhiynchus cell
in culture, passage 31.

larger ovoid cells were observed occasionally. This
ccllular morphology was common in all primary
cultures developed from eggs of this species (Fig.
2).

Karyotype of Ae. tagniorhynchus - The meta-
phases obtained from the primary cell cultures and
subcultures at lower passage levels showed six
chromosomes as diploid number of the species
(three pairs) (Fig.3). The Table shows the average
length of the chromosomes. According to their
length, they were called 1, 2 and 3 in an upward
order of size. At higher passage levels a small per-
centage (5%) of tetraploid cells were observed

(Fig.4).
DISCUSSION

With the de. taeniorhynchus cells, subcultures
have been developed and maintained in labora-
tory conditions for one year. Serial subcultivation
of the cells was carried through 32 passages; some
of which have been successfully frozen and stored
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in liquid nitrogen. However, the An. albimanus
primary cultures could not be maintained through
subsequent subcultures. Some simply did not grow;
others were subcultured in two passages, but be-
came contaminated with yeasts and were dis-
carded.

In the 1mmitiation of mosquito cultures a general
methodology was used; this was similar to the
methodology used in the establishment of mam-
malian cultures (Hsu et al. 1972). However, for
e¢ach mosquito specics, 1t was necessary to alter
some of the particular conditions, for example, in
Ae. dorsalis (Cahoon et al. 1978) the initiation of
cell cultures from larvae occurred at first in MM/
VP12 medium and later, in MM medium, both
supplemented with 20% fetal bovine serum and
maintained at temperatures of 26°C and 30°C, re-
spectively. The initiation of the present cell cul-
ture of Ae. taeniorhynchus occurred in other con-
ditions, 1.e. temperature and medium. The most
successtul media were MK/VPIL 2 for An. albimanus
and MM/VP12 for de. taeniorhynchus. This 1m-
plies that these media provided the necessary nu-
trittve conditions for the explanted tissues to sur-
vive as well as for growth of the cells. The pH
range in MK/VP12 medium was narrow, confirm-
ing what has been reported in the hiterature about
cells of the genus Anopheles (Hsu et al. 1972),
while the pH range for de. taeniorhynchus was
relatively larger. The embryonated eggs of A4n.
athimanus and Ae. taeniorhynchus were incubated
28 and 36 hr respectively; 12 hr before being pro-
cessed, the eggs were maintained at a temperature
of 28°C in order to stimulate the cellular division,
The eggs of Ae. taeniorhynchus were maintained
at a temperature of 4°C for one night and then
incubated at a temperature of 37°C for 2 hr, ac-
cording to the process reported by Oeclofsen et al.
(1990) with Culex (Culex) theileri. The heteroge-
neous cellular morphology of the primary cultures
obtained, mainly in An. albimanus, indicates that
secveral tissue types had initiated growth.

The karyotype of Ae. taeniorhynchus cells,
whose diploid number of six, i1s the same cells of
other species of this genus (Ray 1963, Kitzmiller
1976). Pair one was short and metacentrical, while
pairs 2 and 3 were submetacentrical and relatively
longer. However, the length difference of these last
two pairs was not significant. This karyotype 1s
characteristic of all cells at the initiation of the
ccll culture and also at lower passage levels, while
at higher passage levels, tetraploid metaphases
wcere obtained 1n a small percentage, but the ma-
jority of the cells remained diploid. In general,
the dipteran ¢ell lines tend to be genetically stable
even after many passages iz vifro in adequate cui-
ture conditions. Kurti and Munderloh (1984) noted
that 27 of 33 mosquito ccll lines had a3 modal chro-
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mosome number of six, two were tetraploid, and

four either were not tested or gave equivocal re-
sults.
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