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A Method for Large-scale Rearing of the Cat Flea,
Ctenocephalides felis felis (Bouche))*
by B. W. HUDSON, Entomologist, Department of Allergy, Kaiser Foundation Hospital,
San Francisco, Calif., USA, and F. M. PRINCE, Chief, San Francisco Field Station,
Communicable Disease Center, Public Health Service, Bureau of State Services, US
Department of Health, Education, and Welfare, San Francisco, Calif., USA.

A study of flea-bite allergy and its treatment in persons residing in the
San Francisco Bay Area has required the development of rearing methods
suitable for obtaining large numbers of cat fleas, Ctenocephalides felis felis.
Several previous studies have described procedures for the mass rearing
of Ctenocephalidesfelisfelis. a-c These methods for the most part consisted
of techniques for the collection of flea eggs, which were subsequently
reared under relatively standardized conditions. Nevertheless, previous
methods have not been found suitable for the production of the unusually
large number of fleas required by the allergy study, in which approximately
250 000 to 500 000 are needed each time an antigenic extract is prepared.

Because of the unusually large number of fleas required, highly refined
techniques had to be developed to give the largest number of fleas in pure
culture, with maximum vigour and minimum time for metamorphosis, and
with the greatest economy of effort and materials. The nature of the work
also necessitated the use of techniques which would keep to a minimum
environmental contaminants which have antigenic properties. Accordingly,
various rearing methods were investigated and the present report describes
a method which meets the above requirements.

Methods and materials. Fig. 1 shows the type of flea-proof cage used
for housing animal hosts for the fleas. The cage consists of an enclosure
2 x 2 x 2 feet (60 x 60 x 60 cm) with solid sheet-metal sides, a top of j-inch
(6-mm) hardware cloth and a bottom in the shape of a shallow sheet metal
funnel terminating in a 1 US gallon (3.8 litres) glass jar. A removable plat-
form of i-inch mesh hardware cloth is placed in the cage to support the
animals. Food trays are attached to the sides of the cage by clips to keep
spillage of food and water to a minimum. This cage was suitable for
continuous occupancy by the host animals (domestic cats) and eliminated a
large amount of animal handling and possible cross-contamination of the
various flea strains and species reared in this laboratory.

* This investigation was supported by Research Grant No. E-1389 from the National Institute of Allergy
and Infectious Diseases, National Institutes of Health, and was conducted in collaboration with the San
Francisco Field Station, Communicable Disease Center, Public Health Service, US Department of Health,
Education, and Welfare.

a Campbell, F. L. & Moulton, F. R. (1943) Laboratory procedures in studies of the chemical control of
insects, Washington, D.C., p. 80 (Publications of the American Association for the Advancement of Science,
No. 20)

b Elbel, R. E. (1951) J. Parasit., 37, 119
c Smith, C. N. & Eddy, G. W. (1954) Bull. Wld Hlth Org., 10, 127
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LARGE-SCALE REARING OF CAT FLEAS

FIG. 1. CAGE FOR HOUSING HOSTS OF THE CAT FLEA, C. F. FELIS
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Cages with cats are furnished with 8 x 12 inch (20 x 30 cm) steel trays,
6 inches (15 cm) deep, containing a refined 20- to 30-mesh pine sawdust.
Since cats, for the most part, will use these trays for defecation, batches of
larval media could remain in the cages for periods of a week or longer
without danger of excessive moisture from cat urine or faeces. When dogs
were employed, the maximum time cages were used without cleaning
varied from two to three days. In all cases the larval medium consisted of
20- to 30-mesh pine sawdust lightly sprinkled over the bottom of the cage.
Before being placed in the cage, 100 parts (by volume) of sawdust were
enriched with 2-5 parts of a larval food consisting of 100 parts (by weight)
ground dog-food, 10 parts dried brewer's yeast, and 15 parts dried beef
blood.

Once a week the sawdust medium was swept from the cages into the
1 US gallon glass jars attached to their bottoms. The adult cat fleas con-
tained in the medium were collected by aspiration and replaced upon the
animal. The sawdust substrate was mixed with equal parts of white sand
and sifted through a 16 x20 mesh screen to remove coarse debris. After
sifting, the medium was enriched with an additional amount of larval diet
and stored at 800 F (26.60 C) and 80% relative humidity until the beginning
of pupation, when the pupae were removed at 2-3 day intervals by sifting.
The pupae were then placed in Pyrex custard cups and stored in an emer-
gence chamber similar to that described by Smith & Eddy.C

In order to assess the value of the rearing method with respect to average
flea production, 100 female and 25 male cat fleas were collected from 0 to 2
days after emergence and placed on an uninfested four-month-old cat.
Each day the cage containing the cat was swept and the batches of media
were cultured separately as described above. Pupal numbers were estimated
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by volume; an average of 125 pupae had a volume of 1.0 cm3. Pupae pro-
duced during each 2-day sifting period were placed in the same emergence
chamber and held at 800 F (26.60 C) and 95 % relative humidity. The
males and females emerging each day were counted throughout the total
emergence period.

Results and discussion. Fig. 2 illustrates the yields during the above
experiment. Under these conditions egg production began 2-3 days after
emergence (1-2 days after the first blood meal), and reached a peak at
approximately 7-8 days after emergence (6-7 days after the first blood meal).

FIG. 2. PUPAL YIELDS FROM MEDIA COLLECTED DAILY
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Initial colony composed of 100 female and 25 male C. f. felis collected and placed on
cat 1-2 days following emergence from the pupal stadium.

The fairly constant decline in pupal production from larval media collected
from the 7th to 8th days and beyond was probably due to a high mortality
of adult fleas. At the end of 22 days only 40% of the male and 24% of the
female fleas originally placed on the cat could be recovered. Assuming an
average production of 28 eggs per day (the highest value shown in Fig. 2),
this would give a production of 670 eggs per day for 24 females. This figure
corresponds fairly closely to the yield recorded on the 22nd day, and
indicates that egg production per female reached a value of at least 28 per
day by the 6th to 7th day after the first blood meal and remained constant
for at least two weeks. Karandikar & Munshi d reported that the average
female of C. felis felis produced 800 eggs during its lifetime. With the egg
production rate of the fleas measured here, this would allow a life-span of
only 2-3 weeks. Indications are, however, that egg production per female
may remain high for longer periods of time but would be of little value in

d Karandikar, K. R. & Munshi, D. M. (1950) J. Bombay nat. Hist. Soc., 49, 169
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FIG. 3. TIMES FOR COMPLETION OF PUPAL DEVELOPMENT AND EMERGENCE
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view of the considerable mortality experienced by the adult fleas. For the
maintenance of a constant yield of pupae and adults from cat flea colonies
on cats, approximately 25% of the fleas would have to be replaced every
two weeks. Using this figure, it has been possible to maintain a large
colony of cat fleas with a relatively constant yield averaging 500 000 or
more pupae per week.

Examination of pupal maturation and emergence at 800 F (26.60 C) and
80% relative humidity revealed that the pupal development time of females
is 1-2 days shorter than that of males (Fig. 3). Emergence of females com-
menced five days after pupation with peaks at approximately 8 days and
terminating at 10-11 days. Emergence of males commenced 7 days after
pupation with peaks at 9-10 days and termination at 12-13 days. Mortality
under these conditions was extremely low, amounting to from 0.5 % to 1 %
of the total pupae collected.

Culture Methods for the Fleas Pulex irritans (L.)
and Pulex simulans Baker *

by B. W. HUDSON, Entomologist, Department of Allergy, Kaiser Foundation Hospital,
San Francisco, Calif., USA, and F. M. PRINCE, Chief, San Francisco Field Station,
Communicable Disease Center, Public Health Service, Bureau of State Services, US
Department of Health, Education, and Welfare, San Francisco, Calif., USA

An investigation of allergic reactions to the bites of domestic fleas has
required the development of rearing methods for Pulex species. Although
a relatively complete report of the culture of urban P. irritans was published

* This investigation was supported by research grant E-1389 from the National Institute of Allergy
and Infectious Diseases, National Institutes of Health, and was conducted in collaboration with the San
Francisco Field Station, Communicable Disease Center, Public Health Service, US Department of Health,
Education, and Welfare.
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