variables are incomplete. However, the
constants of apparent generation time
and terminal concentration appear to
be equivalent to that observed with the
virulent V1b strain, although it is noted
that most of the animals responding to

the 30R challenge were those chal-

lenged with virulence-enhanced spores.
Thus it is concluded that the growth
rate in the septicemic stage is not af-
fected by specific host resistance, by
dose level (or, alternately, time of re-
sponse), or by enhancement of viru-
lence by treatment of spores with egg
yolk, a treatment that in these tests
gave a 120-fold increased virulence for
guinea pigs. We conclude, also, that
immunization significantly lowers the
number of cells present in the blood
stream at death when normal and im-
munized guinea pigs are compared, and
that the disease caused by a strain of
low virulence, once it is established as
septicemic anthrax, is or may be equal-
ly as severe and dangerous as that
caused by the highly virulent strain.
There is no evidence from these data
that the host defenses are overpowered
or change during the period of septi-
cemic growth—otherwise the response
slopes would not be linear. Growth, as
indicated by increased cell number
during this final stage of the disease,
may be compared favorably with the
growth rate in the logarithmic growth
phase of culture in vitro in media such
as tryptose or nutrient broth. Since the
terminal concentration of bacilli per
milliliter of blood is significantly lower
in immunized animals than in non-
immunized hosts, it follows that, if
these data are translatable to other
animals, treatment will need to be
initiated while the number of bacilli
per milliliter of blood is much lower
in the immunized than in the nonim-
munized hosts. The critical level of
organisms per milliliter of blood in the
guinea pigs was reported by Keppie
et al. (2) to be 1/300th of the terminal
concentration, and after this no effec-
tive antibiotic cure can be predicted.
Since death by anthrax has been
ascribed to a toxemia (6), and since
toxin has been detected both in vivo
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and in vitro, our observations raise
questions regarding the critical number
of organisms per milliliter of blood
in relationship to toxin produced in
immunized as compared to normal
animals. It is possible, since immuniza-
tion prolongs the time from dose to
septicemia, that more organisms and
more toxin are produced before sep-
ticemia is detected, and therefore the
animal dies with a lower level of
organisms per milliliter of blood.
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Growth of Sporangiophores of
Phycomyces Immersed in Water

Abstract. Sporangiophores of Phyco-
myces are capable of sustained growth
when immersed in aerated water, and
under these conditions they are negatively
phototropic.

When immersed in water saturated
with air at atmospheric pressure,
sporangiophores will grow for many
hours at the rate of 1.5 mm/hr. This
rate is equal to one-half the growth rate
in air (7). The reduction of the growth
rate is not due to lack of oxygen in the
ambient water, because increasing the
oxygen tension in the water by (j) satu-
rating the water with pure oxygen or
by (ii) saturating the water at 0°C
with pure oxygen, warming slowly to

22°C under 4 atm pressure of pure
oxygen, and maintaining this increased
pressure throughout the test has no ef-
fect on the growth rate. In air, if the
oxygen tension is raised above 20 per-
cent, there is no change in the growth
rate of the plant (2). It appears then,
that when the rate of oxygen supply is
not limiting, 1.5 mm/hr is the growth
rate in water, in contrast to 3.0 mm/hr
in air. In either case, there is probably
no significant oxygen gradient at the
cell wall.

I have attempted to measure the
oxygen consumption of the growing
zone by Warburg manometric tech-
niques, but have succeeded only in
establishing an upper limit of about 0.5
mm?®/ hr.

Specimens growing in water exhibit
negative phototropic reactions. This
may seem surprising in view of the fact
that the refractive index of water (1.33)
is slightly below that of the cell con-
tents (1.35), and Buder’s theory (3)
would therefore predict a positive re-
action. However, it may be presumed
that internal absorption, estimated to be
10 percent by Delbriick and Shropshire
(4), is sufficient to overcompensate the
slight residual lens effect.

The possibility of growing speci-
mens in aerated water opens the way
to testing the effects of any water-solu-
ble substrates or inhibitors on growth
and reactivity. 1 have tested a number
of enzymatic inhibitors but have not
found any that would discriminate be-
tween growth and photoreactivity (5).
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