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Additional work is now under way in both green-
house and field to determine the degree in identity of
symptoms under normal conditions of growth for to-
bacco. Data are also being sought to aid in determin-
ing whether the response of the tobacco plant to iso-
leucine is of a primary or secondary nature. Secon-
dary causatives of this type have already been re-
ported by MeMurtrey (1) as thallium and Spencer (2)
as sulfanilamide.
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On the Specificity of Epidemic
and Murine Typhus

VINCENT GrROUPE and RicmArp DoNovick:
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E. B. Squibb and Sons, New Brunswick, New Jersey

That the rickettsiae of epidemie and murine typhus
are closely related antigenically is shown by the fact
that infection of guinea pigs with epidemic typhus
confers complete immunity to infection with murine
typhus and vice versa. That they are, however, not

antigenically identical has been shown by the follow- |

ing observations: (a) Immunity induced with one in-
oculation of killed murine rickettsiae protected guinea
pigs only against infection with the homologous type,
although repeated inoculations of the same vaccine
also immunized against the heterologous type (7).
(b) Serum obtained from a horse after one series of
inoculations with killed murine rickettsiae protected
guinea pigs only against infection with the homologous
type (8) although serum from the same horse after a
second series of inoculations with the murine vaccine
protected guinea pigs against both homologous and
heterologous types (9). (e) Purified rickettsial sus-
pensions reacted in complement-fixation tests only with
homologous convalescent human and guinea pig sera,
although the corresponding “soluble antigens” reacted
with both homologous and heterologous sera (5). (d)
Absorption of sera from ecases of Brill’s disease with
murine antigen removed murine but not epidemic
antibody, although epidemic antigen removed beth
murine and epidemic antibody (£). (e) Sera obtained
from guinea pigs immunized with murine and epi-
demic typhus vaccine, respectively, neutralized only
the homologous toxic substance (6).

The specificity of epidemic and murine typhus has
been further demonstrated by the active immunization
of mice in the experiments described below. Murine

(Wilmington strain) and epidemi¢ (Breinl strain) -
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typhus vaceines were prepared from heavily infected
yolk saes? and two groups of 50 mice® each were im-
munized with one intraperitoneal inoculation of 0.5 ce.
of epidemic and murine vaccine, respectively. Four-
teen days after inoculation half of each group of im-
munized mice was challenged with homologous and the
remainder with heterologous toxic substance (I, 3).
The challenge dose, consisting in each case of 0.5 ce. of
toxie substance, representing 3 to 4 LD;,, was injected
intravenously in the tail vein. The results, recorded
18 hours after challenge, are presented in Table 1. It

TABLE 1
SPECIFICITY SHOWN BY ACTIVE IMMUNIZATION OF MICH

Vaccinated I.P. Controls

with 0.5 cc. of ¢

Challenged 1.V. Toxic substance

with 0.5 ce. of : Epidemic Murine iluted «
typhus typhus ed :
vaccine vaccine 1-20 1-40

Epidemic toxic

substance

diluted 1-10

(3 to 4 LDso) T 20/23* 0/23 . 0/10 8/10

Murine toxic

substance

diluted 1-10

(3 to 4 LDso) 1/23 22/23 0/11 7/10

* Number of mice surviving/total number of mice.

I.V.—Intravenously.

I.P.—Intraperitoneally.
will be seen that 20 of 23 mice immunized with epi-
demie typhus vaccine and 22 of 23 mice immunized
with murine typhus vaccine were protected against 3
to 4 LDy, of the homologous toxic substance. Fur-
thermore, none of 23 mice immunized with murine
typhus vaccine and only one of 23 mice immunized
with epidemie typhus vaccine was protected against
the heterologous toxiec substance. It is evident from
these data that one inoculation of epidemic or mu-
rine typhus vaccine protected mice only against the
homologous toxic substance.

Summary: The specificity, of epidemic and murine
typhus has been shown by active immunization of
mice with killed rickettsial suspensions and subse-
quent challenge with heterologous and homologous
toxie substance.

During the preparation of this manuseript, Fitz-
patrick published findings showing that 3 of 8 mice
immunized with murine typhus vaccine were protected
against 3 MLD of epidemic toxic substance admin-
istered intravenously and that 8 of 16 mice immun-
ized with epidemic vaccine were protected against
<1 MLD of murine typhus rickettsiae administered
intraperitoneally (2). These results suggested to Fitz-

2 National Institute of Health, Washington, D. C. Com-

munication on tke pisaralion of «1idemic typhus vaccine,
10 August 1942 «oontulntiahr
3Young albino Swi-« mwe (Webhetor strain) weighing 12—

13 grams were used throughout these experiments.
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patrick that the toxic faetor in the two strains is
identical. Although there are antigens common to
both . strains, our findings do not support the sug-
gestion that the two toxic substances are identieal.
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The Target Area of Mammalian
Red Cells

Eric PONDER
The Nassau Hospital, Mineola, New York

When a suspension of N red cells is placed in a
beam of parallel light, its opacity depends in a com-
plex way on the projected area, or “target area,”
which the cells present in the direction of the light
(8). As extreme cases, all the cells might be oriented
edge-on, or all face-on, and in the former case the
opacity would be less than in the latter because the
target area is smaller. When the cells are oriented
at random, the target area, T, is somewhere between
these two extremes. Although the mammalian red
cell is a biconcave discoidal body, all its possible pro-
jections in a beam of parallel light are those of a
similar discoidal body in which the biconcavities are
replaced by two planes, one on each side of the cell,
passing through, the circles of points along the great-
est thickness of the rim. We can thus obtain a simple
solution of what has been hitherto a troublesome prob-
lem by using a little-known theorem which was proved
by Cauchy and t0 which attention has recently been
called (1): If a body is convex and has area 4, 4 is
equal to four times-the mean of the area of the pro-
jection of the body on a plane for all orientations of
the latter. To find the target area of a suspension of
red cells oriented at random, we have therefore to find
the area, 4, of a body of the same shape as that of
the average red cell, except that the biconcavities are
replaced by the planes described; the target area, T,
will then be equal to N4 /4.

Computations of A4 have been made from scale
drawings of the average red cells of several animals
(2), using Pappus’ theorem for the surface of a solid
of revolution. The values are given in Table 1, which
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also gives the values of 8, the surface area of the
biconcave diseoidal red ecell.

The ratio A/S varies from 0.88 to 0.91 in these five
types of red cell, and, while the mammalian erythro-

TABLE 1
Cells of A, p2 8, u?
£ N 144 163
Rabbit ............. 100 110
31 71 79
Sheep ......c.ovn 60 67
Tahr ....cocvevnens 24 27

cyte is by no means constant in shape in all species,
it is probably good enough for the purposes of
opacimetry to take A as equal to 0.9 S.

The target areas corresponding to the spherical
forms of the red cells of man, the rabbit, and the
sheep are N x25u2, 1812, and 12 u?, respectively.
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Soil Nitrogen and Thrips Injury
to Spinach

S. H. Wirrwer and LEoNarRD HASEMAN
University of Missours

That the nutritive qualities of agrieultural erops are
influenced by the fertility of the soil on which they
are grown is a well-established fact. Also, that a re-
lationship exists between soil fertility and the pro-
duction of plants resistant to, or unsuitable as food
for, insect pests has been demonstrated by recent work
at the Missouri Agricultural Experiment Station (2).
Some of the possibilities in this as yet little explored
field of entomology have recently been suggested by
'a striking relationship observed between the amount
of soil nitrogen provided for spinach plants and their
“resistance” to attack by the common greenhouse
thrips (Heliothrips haemorrhoidalis).

New Zealand spinach was grown under eontrolled
conditions in gallon glazed crocks using colloidal clay
cultures (Z). A series of 16 soil treatments was pre-
pared by supplying caleium and nitrogen levels each
of 5, 10, 20, and 40 milliequivalents per crock with all
possible (i.e. 16) combinations in these amounts of the
two nutrients. Each series was replicated 10 times.
Calcium acetate and ammonium nitrate were the re-
spective sources of the variable elements, and all other
nutrients were provided in constant amounts for all
treatments. The plants were placed in a greenhouse
infested with thrips, the insects being left free to
choose whatever plants they wished. During the first.



