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CrIckEN FEcc CHORIO-ALLANTOIC MEMBRANE
rorR Moseuire FEEDING

Rosert C. WaLiis

The Connecticut Agricultural Experiment Staton,
New Haven

Blood feeding of mosquitoes presents special
problems in the laboratory where viruses or test
chemicals must be administered with the food.
Techniques in current use have certain disadvan-
tages. Extensive handling of infected ammals
is necessary if birds or muice are utlized as the
source of virus for infection. Routine blood
feeding to obtain eggs requires caging and main-
tenance of animals, and immobilization during
the feeding period. While direct feeding ot
non-blood inoculum from a saturated cotton pad
has been successful (1,2, 3), it subjects the mos-
quito to external contamination. 1n additon,
uniform engorgement of specimens is difficult to
obtain without special attractants (4). To over-
come such disadvanages, trials were conducted in
the laboratory to find a convenient procedure for
blood feeding and for obtaining engorgement
with non-blood test substances.

ProcepurE. Adult Aedes aegypti females, 5
days old, were maintained 24 hours without sugar
feeding and then disuributed in. groups of 20 w0
individual cages for test feeding.

A hole (window) was cut with a sinall SCISSOL'S
through the shell over the aur sac of a2 g-day old
embryvonated chicken egg.  This was cnlarged by
cutting away the shell without breaking the chorio-
allaptoic mcmbrane.  The egg was then turned
over and the exposed imembrane placed on the
screen imesh covering of the mosguito cage. A
small hole was punched in the top of the cgg
shell to permit entry of air, allowing the embryo
to “drop” against the screen. Heat and light
were provided by placing a 6o-watt clecuric lamp
at a distance of 3 inches above the cgg. During
a 2-hour period, six groups were given a twenty-
minute feeding period.  Two mosguitoes from
each group were weghed before and after feed-
ing to determine the amount of blood ingesied,
following the method of Lang and Wallis (4).

The second procedure was designed to intro-
duce cxperimental chemicals into the mosquito
without 1 bhlood ifceding and subsequent egg
development, & window was cut in the shell
of an inferule chicken cgg to expose the sheil-
chorio allantoic membrane adjacent to the alx
sac. Then a sccond window was cut in the op-
posite cnd o permit removal of the contents.
The hollow cgg shell was washed with sterile
distilled water and placed on the screen wire
covering ol the mosquito cage with the memn-
brane in contact with the wire. An exper imental
chemical solution of two percent Jdexedrine sul-
phate was prepared in five percent sucrose solu-
tion. This was warmed to 27° C. and  poured
into the egg sheil. Light and warmth were ob-
tained from a bo-watt clectric light bulb placed

over the egg. The inoculum was offered to mos-
quitoes in six cages.

Resurts.  In cach of six cages of mosquitoes,
the 20 female .4, acgypti engorged with blood
within a 20-iminute feeding period from. the tune
the cmbryo was placed on the cage. The mos-
quitoes were readily attracted w the warm chorio-
allantoic snembrane.  They probed through the
wire inesh of the cage into the membrane and
engorged without interruption. The rich blood
supply in the capillary network and the numerous
arterioles and venules in the mcesodermal layer
of the membrane provided an atiractive, casiy-
obtained source of blood. All female mosquitoes
become completely engorged.  Average weight of
blood meal determined by weighing before and
after feeding was 2.05 mig. (range 1.70 ing. 1o
2.13 ing.) for a series of 12 specimens weighed
individually.

In trials for admimisiration of a solution of
dexedrin sulphate, a sausfactory number of mos-
quitoes engorged in cach of the six test cages.
Of the total number tested (120). 94 cngorged
completely.  Nineteen fed (ingested  sufficient
inoculum to distend the abdomen, but less than
taken in complete engorgement) and only scven
did not feed sufficiendy to distend the abdomen.

Discussion. The feeding of blood meals to
mosquitoes in the laboratory and techniques for
oral administration of non-blood solutions, e.g.,
suspensions. of virus inoculum and solutons of
chemosterilant compounds, have become impor-
tant as work expands in the area of virus-vecior
experiments with arthropod-borne viruses and on
the cffects of various chemical substances when
fed tw adult mosquitoes. Since the cmphasis n
such work has shifted 1o guanutatve cxperimen-
tation, it is necessary to utilize more reliable tech-
niques that provide umiformity in the quanuty ok
material fed to individuals in a senies. It s
desirable to do this in a manner that minimizes
determinant error due to ¢xternal contaiminaion
of the mosquitces and, at the same tume, permits
as nearly as. possible a natural mode of feeding.
For this purpose, the cgg shell chorio-allantoic
membrane provides an effective barrier between
the mosquito and the inoculum but is ecasily
pierced by the mosquito.

In experunents with nosquitoes infected with
viruses, where it is necessary to admimster blood
{eeding, the embryonated egg provides a natural
source of avian blood that is auracuve to the
mosquito.  The cimbrvonated cgg is casily ob-
tained, and is more sily  mnaintamned i the
laboratory untl time of use than are laboratory
animals.  In use, it does not require the restraln-
ing devices necessary tor laboratory anumals, and
the exposure tme may be cxtended into over-
night periods without complications of fecal con-
tamination. and disturbance of the feeding nos:
Quitoes by imovement of the animals.

Admimstraton of non-blood sulutions by al-
Jowing inosquitoes w probe through cgg went-
branes iay be accomplished with the utilizauon
of fresh chicken cggs that arc inexpensive and




306

Mosouito WNEwWs

Vor. 22, No. 3

readily available. Maximum engorgement of the
mosquito may bec obtained on wvirus suspensions
when this techmique is used, without the com-
plication of loss of virus in developing eggs and
oviposition by the mosquito that occurs when
blood from infected laboratory animals is used.
SumMary. Experiments were conducted with
Aedes aegypri on blood feeding and on engorge-
ment with non-blood solutions to find a procedure
that was both clean and convenient for labora-
tory use, For this purpose, the chorio-allantoic
membrane of chicken egg embrvos, after ¢ days’
incubation, provided an excellent vital membrane
suitable for mosquito feeding 1n administration
of blood meals, for egg production and for oral
administrations of test chemical solutions.
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PRESERVATION OF MOSQUITOES FOR MALARIAL
OocysT AND SPorozorI'™e IISSECTIONS

Ronarp A. Warp

Department of Entomology, Walter Reed Army
Institute of Research, Washington 12, ID. C.

In the determination of malarial infection rares
in mosquitoes, sample size 1s limited by the time
and personnel available for the dissection of
freshly collected material.  Our lahoratory uscs
a freezing technique which enables us to pre-
serve, for periods of at least nine months, large
quantities of mosquitoes 1infected with Plasmo-
dium gallinaceuwm. This permits us to make dis-
sections for plasmodial oocysts and  sporozoites
whenever time or personnel arc available, Yrecz-
g techniques have been used by parasitologists
(Jeffery and Rendtorfl, 1955: Molinari, 1961)
for the preservation of malarial parasites in whole
blood or mosquito salivary glands. To o knowl-
edge, this procedure has not been applied in the
preservation of entire infected mosquitocs for dis-
section at a future date.

For processing, the mosquitoes are immobilized
by chilling 1n a household refrigerator or by ex-
posurc to ether or carbon dioxide. They are
transferred to serum bottles (5 ml. or larger, de-
pending on the number of mosquitoes in the
sample) containing a small wad of absorbent
cotton moistened with water which is added to
prevent drying of the mosquitoes. The bottles are
capped with sleeve tvpe rubber stappers. Labels
are typed on adhesive plaster and applied to the
outside of each bottle.  The bottled specimens
are stored in a —20° C. freezer until neceded for
dissection.

The freczing compartment of a refrigerator is
also satistactory as a storage arca. If serum bottles
are not available, mosquitoes can be placed in
a petri dish lined with filter paper moistened with
T ml. of water. Masking tape is used to seal
the dish. Prior to dissection of the stored mos-
quitoes, a serum bottle is removed from the
freezer and is allowed to remain at room tem-
perature for ten minutes before it is opened.
The dissection technique is the same as that used
with freshty killed material.

The oocvsts and sporozoites of Plasmodiz
gallinaceum have been well preserved in their

Fre. y.—dedes aegypti midgut with P. gal-

linaceum oocysts. Prepared from frozen material
and stained with methylene blue. x 75
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