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Infectivity of Hemophilus pertussis for the Chick Embryo.
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For a long time the study of Hemophilus
pertussis infections in the laboratory was
hampered by the lack of a suitable animal of
high susceptibility. White mice have been
used frequently as the experimental animal,
but in this species fatal infections are not
regularly obtained through the usual routes
of inoculation unless very large numbers of
H. pertussis are administered. Recently
Kendrick?! has found that by the intracerebral
route a much smaller dose of organisms will
suffice to initiate fatal infection and this ob-
servation has been confirmed by other work-
ers in studies on the chemotherapeutic ac-
tivity of streptomycin® and the antigenic
potency of vaccines derived from fluid cul-
tures;® the LDso in their experiments ap-
peared to be a few hundred organisms.

In the course of studies which revealed
the susceptibility of the developing chick em-
bryo to a large variety of viruses and bac-
teria, Gallavan and Goodpasture* showed
that H. pertussis would produce infection in
11- to 13-day embryos following introduc-
tion via the chorio-allantois or amnion. They
did not attempt to study the quantitative as-
pects of the infection but did note that ani-
mals surviving 6 days or longer occasionally
yielded positive heart’s blood cultures. With
this in mind, we thought it might be worth-
while to examine the susceptibility of the
chick embryo to infection via the volk-sac
or allantoic cavity since these routes have
proved so valuable in the investigation of
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other pathogenic agents.

Materials and Methods. The experiments
were carried out with H. pertussis strain 934
obtained through the kindness of Dr. P.
Kendrick of the Michigan State Department
of Health. Cultures were propagated on
sheep blood potato-infusion agar plates;
typical hemolysis and other phase I charac-
teristics were maintained throughout. After
incubation for 48 or 72 hours at 37°C, the
growth was removed and serial dilutions pre-
pared in N-Z casein digest broth. To de-
termine the number of viable organisms in
the inoculum 0.1 ml of suitably diluted sus-
pension was distributed over the surface of
plates of the Bordet-Gengou medium with
the aid of a glass spreader. Colony counts
were made after 72 or 96 hours’ incubation
at 37°C.

Incubated fertile eggs were obtained from
a local hatchery; no effort was made to se-
cure eggs from a single breed of hen. For
the yolk-sac route 0.5 ml of a given dilution
was employed as inoculum; 0.1 ml was in-
jected in the allantoic cavity. The eggs
were subsequently incubated at 34-35°C and
candled daily to determine the viability of
the embryo. When the eggs were opened,
cultures and smears stained by Wright’s
method were made from the yolk and al-
lantoic fluid. Cultures of amniotic fluid,
tracheal fluid, and heart’s blood were also
made from time to time.

Experimental Data. When fertile eggs of
7 to 11 days’ preliminary incubation were
infected via the yolk-sac with a small number
(20 or less by plate count) of viable H.
pertussis, death of the embryo usually re-
sulted 6 to 9 days after inoculation. At
autopsy, smears and cultures of the yolk
showed numerous organisms. Occasionally
small numbers of H. pertussis were recovered
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TABLE I. -
Infectivity of H. pertussis via the Yolk Sac in the Chick Embryo,
Inoculum
y N Age of eggs
No. of viable when infected
Source Dilution U. pertussis (days) Results*
B-G culture 10-7 144 h D6, D7, D8
11 D7, D9, 0
10-8 14 7 D6, D8, 0
11 D6, D7, 0
10-9 1.4 7 D8, 0, 0
11 D8, 0, 0
Infected yolk 10-8 15 8 D5, D8, D9, D9
1/3x10-8 5 8 D6, D7, D8, D8, D9
1/9x10-8 1.7 8 D3, D6, D6, $10, 0
Infeeted allantoic fluid 10-9 2 8 D8, D9, D9
1/3x10-9 0.7 8 0
12 0, 0

T Hesults:

D signifies death after 6 days’ infection with many H. pertussis in yolk.

0 significs no cvidence of infection.

Syo signifies survival for 10 days, with positive culture from yolk.

in cultures from the heart’s blood and amnio-
tic fluid: none were found in the allantoic
fluid. The heavily-infected yolk of embryos
succumbing to infection was diluted in broth
and titrated by the same route in other
embryos. As few as 5 organisms deriving
from the yolk were found to be capable of
initiating a fatal infection. Table I sum-
marizes experiments which exemplify these
results.

H. pertussis from cultures on Bordet-Gengou
medium or from heavily-infected yolk were al-
so introduced via the allantoic cavity of 10- or
11-day embryos. A considerably larger
number of organisms, usually at least several
thousand, was necessary for the initiation
of a fatal infection and deaths were infre-
quent. In those embryos succumbing, how-

ever, many organisms were seen in smears
of the allantoic fluid and cultures revealed
them to be present also in the heart’s blood
and tracheal fluid. H. pertussis in the al-
lantoic fluids proved to be of high virulence
when tested by the yolk-sac route (Table I).

Conclusion. The chick embryo is highly
susceptible to H. pertussis when infected via
the yolk-sac. The results of inoculation via
the allantoic cavity are much less satis-
factory. The chick embryo would seem to
promise considerable utility in the quantita-
tive experimental evaluation of antibody
preparations and chemotherapeutic com-
pounds versus H. pertussis.

We are grateful to Mrs, I. B. Ileilbrunm for
assistance during the early phase of this work.
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The administration of antiplatelet serum These abnormalities are generally attributed

to animals produces purpura, a prolonged
bleeding time and a low capillary resistance.
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