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Efforts to cultivate the mosquito-borne phase of the rmalarial parasite
in vitro, cither in a defined medium or in a cell-cultured sutstrate main-
tained in 2 nutrient mediun have met with little success. In both ap-
proaches, the addition of adult organs enhances the stepwise growth of
sprorgonic forrs and ceveleprent of ococytes into infective sporozoites.

't appcars that supplerents of adult ercens are necessary for
the development cf a system that will provide the environment reauired
for a complete sinale step cultivation of the parasite.

This labcratory is presently maintaining primary cultures of

larval cells and tissues of Anopheles stephensi for up to 60 days without
change of nutrient medium (Ronquillo, et al., elsewhere in this col-

loquim). in order to supple-ent our cultures with healthy, germ-free

adult organs, ve atterpted to rear aseptically, Anophecles stephensi mos— -
quitoes. This paper reports these successful attempts and also the long-
term maintainaince of germ-free organs in a nutrient mediunm.

In the formulation of a rearing medium, we referred to studies
done on the nutritiona! requirements of the developing larvae of several
different species. EBoth a semi-defined diet of salfs,'lipid, protein, and
vitamins, and a ncn-cefined diet of liver extract and yeast were used. All
proceaures were donc utilizing sterile techniques.

HNewly oviposited ecggs faken from a colony of mosquitoes main-
tained in our laboratory were surface sterilized, incubated for 48 hours, and

hatched in sterile distiiled water. |In each 50 ml Bellco erlenchcr

flask were placcd five of the newly hatched larvae along with five ml. of



the redium,  fearing \as carricd out in an incubatoF at 27°C with 70
celative huricity. Cicht hours of light per day were provided with cne
I5 watt incandescant larmp. HKecords of growth were made daily. Cecn-
taminaticn wos tcsted by innoculation into thioglycolate (Hicquest).
Pupac were reroved from the reazring flasks to a specially ccnsTrucTéd
emergence charler contfaining sterile distilled water. This charter is
essential ly a sioppered test tuke with a windew in one side covered with
nylon nettins. The window provides a perch for the young adult and also
a facility for lufer feedings. The chanber itself sits within another
larger tube which is provided with a metal closure. The system thus re-
mains sterile.

Twenty=-four hour old adult females were allowed to take blocod meals
from surface-sicrilized hansters which either were free of malarial para-

or
sitemia®ere infected with Plasrodiun berchei (1iKGS-A strain). All ham-

sters were sedated with 0.3 mgry (.05 arams) of sodiun pentobartital (Dia-
butal) injected intraperitonesl!ly.

The guts or other organs of the adults were dissected ascntically,
using precisicn micro-instrurments (Trident) and placed in the culture ‘
mediwa. Bellco culture dishes (12 x 30 mm) fitted with ground glass covers
were used as contziners. i

Successful aseptic rearing of aedine mosquitoes has tcen reported.

However, attermpts bty earlier workers to rear +he anophcline mosquito failed.

Our attempts to rear Anophelcs stephensi from newly hatched

larvac to the acdult form using cither a semi-defined diet or non-defincd

diet have been successful. Adults ercrging on the medium vere almost alvays



unable to lcave the surface. Hewever, when pupze vere transferred into
sterile water, adults appeared healthy and active.

The difficuliy in rearing anophelincs on a prepared, sterile
medium, may be purely a mechanical cne. The anophaline feeds while
resting just under the surface of the water that it inhabits. In both of
our diets insoluble particulate matter was present which settles to the
bottom of the rearing container. TYhe particles are presurably unavailable
to the surface-fecding larvae. Vhen particulate matter was filtercd from
the liver extract and yeast diet, growth was not supperted beyond 4th
instar. It is interesting fo note, however, that by replacing this par=-
ticulate matter with inert carbon particles, growth and developrent ap-
proached normal experirental results. it may be then, that particles
are necessary whether or not they are nutritionally important.

I test tubes ratner than flasks were used, no growth beyond
4+h instar occurred. Prcvicus investication, as far as werare awere, used
onty test tubes in which the depth of the media is greater than that of the
same volume in a flask. The shallow medium in a flask appears to place
the particulatc material where it is available to the larvac. Any sig-
nificant increase in the depth of the medium resulted in decreased survival.

Preliminary observations ot the mid-gut of mosquitecs dissected mes-
quitos provided with two blood meals from an infected hamster look very
promising.

The availability of aseptically-rcared insects can potentially serve
many purposcs and of fers certain unique featurcs and advanfages To tissuc

culturists. loreover, through the availability of aseptic organs, that can’



be maintaincd in a nutricnt redium, a necessery step towards the eventual
cultivation of the ricsquito-borne phase of the malarial parasite in one
complete cycle has been accorplished.

As mentioned carlier, Renquillo et al.reported the successful primary
cultivation of tissucs and cells of A. stephensi for prolonged perlods of
time. This was accerplished in a nutrient medium in which the pH may be
varied (6.5 -~ 8.5) as well as the incubation temperature (20°C - 27°C).
Therefore, in our aim tc¢ develop & receptive system for the cultivation of
the parasites which ccnsists of primary cell cultures with organ supple-
merts the latter should also remain viable in a similar lattitude of pH
and terperature range. Preliminary experirents regarding this aspect show

promising results.
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The nced for aseptic orcans of mosquitoes for use in the cultivati
of parasites has been cccumented. Ascptic rearing of Acdes ascavpti
has been done and Tracer (1935) and Akov (1961) succeeced in coieining
complete life cycles of This particular species. However, attormpts
of ecarlier vorkers to rear The anopheles rmesquito to adult sTege have
met with failure. This paper describes the approach and improverments
employcd in the cuccessful aseptic rearing of Ancphales stocohensi in ou
laboratory. In the forrulaticn of the nutrient media, we raterred to
+he studies cone on the nutriticnal requircments of the developing
larvae of different spccies. HScth a non-defined diet of liver extract
and yeast (Treger, 1932) anc a semi-defined diet (Akov, 1G&l) appear
adequate for vhz successful aseptic rearing of A. stephensi. Hkowe
ever, the difficulty arising is “he availability of scre of the nutri-
ments to the larvee, which are cefinitely surface feecers. This proble
has been ovcrcoie by rcaring the larvee in flasks rather wham in
test tubes, thus keepinc the recdia shallcow so that the particulate
materials hecere accessitle to tne larvae. Organs frem aseptically-
reared adults were dissected and placed in a nutrient medium (Renquillo
et al in press). They rerain viable without loss.of their integrity
for as lcng as 20 days. The availebility of aseptical ly-reared
insects cculc serve rany purposes and offers certain unique features
and advantagcs o Tissue culturists. FPreliminary studies on the use
of aseptically-reared A. steorcnsi and ifs cissecTed orcans
maintained in culture for 1ne cevelopment of malarial parasites will
be discussecc.
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