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EDITORIAL

DECLINE OF TUBERCULOSIS MORTALITY

It is a provocative fact that since Koch's discovery of the causative
organism, the mortality of tuberculosis has consistently diminished.
It is, indeed, almost as if the mere exposure of the mycobacterium
tuberculosis in its insidious role had robbed it of some of its sting. As
an explanation of the plhenomenon of declining mortality, however,
this is of course idle soplhistry. We must tberefore look elsewhere for
feasible explanation.
The possibility that the human strain of the tubercle bacillus has

suffered a decline in virulence is open to serious question as well;
indeed, there is little evidence to admit of such a conjecture. It ap-
pears more likely that this decreasing mortality rate arises rather from
some important change in the parasite's human host-or, to be more
exact, some complex of change, of which the host's environment prob-
ably plays a part.

It is conceivable, for example, that the forces of natural selection
have, over the course of centuries, operated in such a fashion as now
to confront the tubercle bacillus with a more resistant host. Further-
more, improved socio-economic conditions, in this country at least,
are believed by many students of the problem to have played a signifi-
cant role, although the evidence here is largely presumptive.
Whether these factors are entirely responsible for the phenomenon

of declining mortality, or whiether other causative influences can be
hield more cogently related, is. of course, not precisely determinable at
the present time. Nor is it easy to determine the exact influence
exerted by the deliberate efforts which have been undertaken to control
the disease since Koch made his historic discovery. Certainly, the
declining death rate has accompanied the development and applica-
*This is the twenty-fourth of a series of special issues of PUBLIC HEALTH REPORTs devoted exclusively to

t uberculosis control, which will appear the first week of each month. The series began with the March 1,
1946, issue. The articles in these special issues are reprinted as extracts from the PUBLIC HEALTH REPORTS.
Effective with the July 5, 1940, issue, these extracts may be purchased from the Superintendent of Docu-
mfents, Government Printing Office, Washington 25, D. C., for 10 cents a single_copy. Subscriptions are
obtainable at $1.00 per year; $1.25 foreign.
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tion of control measures; and it is noteworthy that even those areas
deficient in control facilities have shared in the general decline, a fact
for which several valid explanations have been advanced.
Whatever the specific causes of the current, salutary trend, how-

ever, and whatever their relative individual weight in the total process,
it is a preeminent fact that current statistical data on tuberculosis
mortality rates are not an index of current infection and morbidity.
Nor, in fact, are they a measure of the effectiveness of current control
efforts. They are merely the expression of the relative condition or
state of these factors at some time in the recent past. In similar
fashion, we may assume that the tuberculosis deatb rate of the future
will reflect the present universe of environmental control and humai
resistance and susceptibility.

It becomes strikingly plain, then, that we today, to the extent that
our epidemiological principles of control are sound, hold the key to
future mortality in this country. We possess a priceless advantage, in
that certain forces have converged to render tuberculosis vulnerable
at this time. If we are to confirm and assure for the future the present
encouraging trend of tuberculosis mortality-if, indeed, we are to
hope to eliminate tuberculosis as a public health problem-we are
duty-bound to effect the widest possible extension of controls now,
when conditions appear to favor the success of our efforts. For if it
is true that tuberculosis began its retreat during the infancy of a
control movement in this country, may we not expect it to suffer
ultimate defeat under the onslaught of a"mature, well-integrated, and
progressive control program?
One further factor renders the immediate prosecution of control

measures urgent. Since we do not with certainty know the precise
influence of the elements which have in the past affected tuberculosis
mortality, we have no assurance that these elements.will in the future
conspire in the same way to contribute positively to its decline. There
is no assurance, in short, that our present advantage is not temporary,
for it is entirely within the realm of possibility that those factors over
which we have no direct control may themselves undergo natural or
artificial change. Lest such changes take the direction of the current
epidemiological trend from our hands irrevocably, then, affirmative
action must be taken promptly to consolidate and extend our tubercu-
losis control program in all areas of activity.

FRANCIS J. WEBER, Medical Director,
Chief, Tuberculosis Control Division
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A COMPLEMENT FIXATION TEST FOR HISTOPLASMOSIS
1. Technlc and Prelimnary Results on Animal Sera

BY: DANIEL J. TENENBERG, Bacteriologist and ARDEN HOWELL, JR., Senior
Mycologist, United States Public Health Service

A serological test for human histoplasmosis would be a valuable ad-
jUIlCt in the diagnosis of the disease and in the interpretation of the
Iiistoplasmin skin reaction. No references to such a test have been
noted in the literature. The complement fixation test described in
the present paper was devised to fit this need.
The first problem in the development of a complement fixation test is

the selection of a proper antigen. Such an antigen should detect anti-
bodies in infected animals, and antibodies reacting with this antigen
should not be present in the serum of normal animals.

Materiats and Methods.-Preliminary complement fixation studies
were carried out using histoplasmin (lot H-15-1:100) as the antigen
and the sera of experimentally inoculated guinea pigs as the source of
antibodies.
The test conforms essentially with the Kolmer complement fixation

test for syphilis (1) with the exception of the nature and volume of
antigen and the volume of serum employed.
The materials and methods employed are as follows:
1. Histoplasmin antigen (2): 0.2 cc. of 1:100 dilution of lot H-15.
2. Serum: 0.2 cc. of undiluted and serial two-fold dilutions.
3. Guinea pig complement: 1.0 cc. containing 2 full units. The complement

titration is performed in the presence of a test dose of the-antigen.
4. Washed, fresh sheep red blood cells: 0.5 cc. of a 2 percent saline suspension.
5. Anti-sheep rabbit hemolysin: 0.5 cc. containing 2 units.
6. Saline: 0.85 percent C. P. NaCl in distilled water.
7. Kolmer test tubes, chemically clean.
A typical protocol is shown in table 1. It will be noted that the

first four control tubes do not contain serum, and that three tubes are
employed for a given dilution of each serum to be tested.

TABLE 1.-Sample complement fixation protocol
Volume in cc.

lT'ube Se|hn.t. Com- Hlemo- Sa_ Purposel'ubeSe- (isto- lysin Cellsrum pasmln (2 full (2 unlts) lie1:0)units)

-2.5 Mix. Incu- 0. 5 Mix. In- Cell suspension control.
2-- -10 0.-5 1.0 bate 680 0.5 cubate Hemolytic system eon-

C. for 15- in water trol.
3 0.2 1.0 0.5 0. 8 18 hours 0.5 bath at Antigen antioomple.

followed 3700. for mentary control.
4 0.2 --- 2.3 by 15' in 0.5 1 hour Hemolytic control of

watesbath andread antigen.
5 0.2 ---- 2. 3 at 370 C. 0.5 Hemolytic control of

9eruim.
6 0.2-- 1.0 0.5 0. 8 0.5 Anti-complementary

cmuonto of serum.
7 0.2 0.2 1.0 05 0L6 0.5 T1.

'From the Office of Field Studies, Tuberculosis Control Division.
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Four-plus complement fixation was considered positive; three- or
two-plus, doubtful; and one-plus or no fixation, negative.
In the anticomplementary titration, undiluted histoplasmin antigen

(lot H-15) was not anticomplementary. In this titration the con-
plement employed had previously been titrated in the absence of the
antigen.

Complement fixation tests vith the blood of experimentally inoculate(l
guinea pigs.-In order to determine if histoplasmin (lot H-15) is a
satisfactory antigen in the complement fixation test, a number of
sera from twelve guinea pigs inoculated with viable Histoplasmi,
capsulatum (1:100 saline suspension of the yeast phase injecte(d
intraperitoneally) were collected. These sera were not obtained earlier
than 7 months after the inoculation of the animals. The sera of 9 of
12 experimentally inoculated guinea pigs showed some degree of
complement fixation. Five of these sera gave complete fixation, four
gave fixation complicated by some anticomplementary effect of the
sera and three gave no fixation. These data are sufficient to show
that complement-fixing antibodies to histoplasmin (1:100 lot H-15)
are produced in guinea pigs inoculated with Histoplasma capsulatum.

Complement fixation tests with the blood of non-infected guinea pigs.
In order to rule out the presence of complement-fixing substances in
normal sera, "normal" guinea pigs were bled. Sera obtained from 33
of these "normal" guinea pigs were all negative. Eight of these
"normal" guinea pigs had been skin-tested repeatedly with histo-
plasmin and blastomycin with consistently negative skin-test reactions.
The implication is that repeated skin tests with histoplasmin, in the
dilutions employed, do not produce complement fixing antibodies to
histoplasmin in uninoculated or uninfected animals.

Cross-reactions in the complement fixation test when histoplasmin and
bla8tomycin are used as antigens.-Since positive blastomycin skin
reactions have been described in Histoplasma-inoculated guinea pigs
whose histoplasmin skin reactions were positive (e, 3) it seemed desir-
able to investigate possible cross-reactions between these two antigens
by the serological method.
A complement fixation test, employing blastomycin as the antigen,

had to be devised. Merely changing the antigen in the above-de-
scribed complement fixation test, substituting a 1:100 dilution of
blastomycin (lot B-7) for histoplasmin, was satisfactory. Undiluted
blastomycin was not anticomplementary. With this test, employing
sera from thirteen guinea pigs which had been inoculated with viable
Blastomyces dermatitidis, six sera gave some degree of complement
fixation. Of these six sera which fixed complement, three gave four-
plus fixation and three gave two-plus fixation. Control sera of 19
"normal" guinea pigs gave no complement xfiation with blastomycin.

16;4
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First, to investigate cross-reactions, complement fixation tests were
performed in which were employed a 1:100 dilution of histoplasmin
(Iot H-15) and blastomycin (lot B-7) as antigens. The sera of three
Viinea pigs which had been inoculated with Histoplasma, and which
hllid given four-plus fixation with histoplasmin, were chosen as the
source of antibodies. The titers of these sera, with the two above
antigens, are shown in table 2. As in the skin tests, the complement
fixation test revealed cross-reactions. However, as in the skin tests
(2), the complement fixation test with the homologous antigen (histo-
plasmin 1:100, lot H-15) was positive in higher serum titer than with
thie heterologous antigen (blastomycin 1:100, lot B-7), and the cross-
reactions were eliminated by diluting the serum (table 2).
TABLE 2.-Cross-reactions in the complement fixation test employing a 1:100 dilution

of histoplasmin (lot H-15) and blastomycin (lot B-7) as antigens and the sera of
Histoplasma-inoculated guinea pigs

Serum dilution
Undiluted __ _

Serum guinea pig 1: 2 1: 4 1:8 1:16
No.

11-15 B-7 H-15 B-7 H-15 B-7 H-15 B-7 [1-15 B-7

177 +++ ++ ++++ 0
168-++++ ++++ ++++ ++++ ++++ +
191 _ ++++ ++++ ++++ ++++ ++++ +++ ++++ + ++++ .

1H-15-Histoplasmin. ++++-Complete complement fixation.
B-7-Blastomycin. 0-No complement fixation.

Next, the histoplasmin (1:100 lot H-15) was tested with the six
Blastomyces animals' sera which had shown complement-fixing antib-
odies for blastomycin. Of the three sera which produced four-plus
fixation with blastomycin, one gave a two-plus fixation, and two gave
no fixation with bistoplasmin. None of the three sera which gave
two-plus fixation with blastomycin gave any fixation with histoplasmin.
In order further to investigate the cross-reactions, various dilutions

of the two antigens were tested against the pooled sera of guinea pigs
wbich had been inoculated with Histoplasma and the pooled sera of
guinea pigs which had been inoculated with Blastomyces (table 3).
Table 3 shows that the homologous antigen gives fixation in higher

dilutions of serum than does the heterologous antigen. It also shows
that a 1:100 dilution of either antigen is close to the minimal concen-
tration of antigen necessary for fixation. Serum dilutions apparently
are more effective than antigen dilutions in the elimination of cross-
reactions.
The results of these experiments on cross-reactions indicate that

with the two antigens studied the homologous reactions are stronger
than the heterologous reactions. This is similar to the results of skin
test cross-reactions (2). Further, they.indicate that these two antigens,
in a 1:100 dilution, are comparable in combining power in their re-
spective homologous reactions.
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TABLE 3.-Results of complement fation tests with various dilutions of pooled sera
of Histoplasma-inoculated guinea pigs and pooled sera of Blastomyces-inoeulated
guinea pigs employing histoplasmin (H-15) and blastomycin (B-7) in various
dilutions as antigens

HISTOPLASMIN DILUTIONS

H-serum' 1:100 1:200 1:400 1:800 1:1600

1:2 -++++ ++ + 0 0
1:4 - - ++++ 0 0 0 0
1:8--- -------------------- ++++ 0 0 0 o

1:16 ------------------------------- ++ 0 0 0 0

BLASTOMYCIN DILUTIONS

H-serum 1 1:100 1:200 1:400 1:800 1:160

1:2 -++++ ++ 0 0 (1
1:4 -+ 0 0 0 0
1:8 - ------------------ 0 0 0 0 0
1:16 ----- ---------------- 0 0 0 0 0

HISTOPLASMIN DILUTIONS

B-serum'2 1:100 1:200 1:400 1:800 1:1600

1:2-- AC AC AC AC AC
1:4 - -+ + + 0 0
1:8 ---------------------------------- 0 0 0 0 0

BLASTOMYCIN DILUTIONS

B-serum 2 1:100

1:2 -AC
1:4 - +++
1:8--- ++++

'H-seum indicates pooled sera from Httop -inoculat i pigs.
2 B-serum indicates pooled sera from Blastom es-lnocatd guinea piDs.
++++ Complete complement fization. 0 No compleent fixation AC Anti-complementary.

DISCUSSION

The purpose of these investigations was to develop a complement
fixation test for buman histoplasmosis. In sueb a technic, the selection
of a satisfactory antigen is the primary problem. It has been shown
that.a 1:100 dilution of lot H-15 histoplasmin, a culture filtrate of
H. capstdatum, appears to be such an antigen, and that complement-
fixing antibodies which will combine with this antigen are present in
the sera of guinea pigs experimentally inoculated with Hit4plaira
capsuiatum 7 months before the sera were obtained. No such comple-
ment-fixing antibodies are found in normal guinea pig sera.

Similarly, complement-fixing antibodies against lot B-7 blastomy-
cin, a culture filtrate of B. derzitidis8, were found in the sera of
guinea pigs which had been experimentally inoculated with Blkatomy-
ces dermrzti*idis several months previous to the time serum was ob-
tained. Martin (4) has described a complement fixation test in
blastomycosis, in which a saline syspension of B tomyces is used as
the antigen.
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In both tests, cross-reactions between blastomycin and histoplas-
iriin have been noted, as well as in the skin tests (2,.3) in which these
same antigens were employed. While it is obvious that these two
antigens are closely related antigenically, in both skin and serological
tests the homologous reactions were found to be stronger than the
lieterologous reactions. In the skin test it has been demonstrated (2)
that if the critical titer of either antigen is employed, the percentage
of cross-reaction is considerably reduced, and the antigens are rela-
tively specific. In the complement fixation tests, it has been shown
that the homologous reaction can be differentiated from the hetero-
logous by the method of serial serum dilutions, as is shown in tables
2 and 3.
The results of the experiments reported above, which show some

degree of cross-reaction between histoplasmin and blastomycin with
sera of guinea pigs experimentally inoculated with either Histoplksma
capsulatum or Blastomyces dermatitidis are not in agreement with the
studies of Martin (4) who, in describing a complement fixation test
for human blastomycosis, reported no cross-reaction with a crude
suspension of Histoplasma tested with sera from three patients with
blastomycosis. This may have been due to the fact that the antigen
used by Martin was weaker in combining power than the histoplasmin
(1:100 dilution of lot H-15) used in the experiments reported above.
It has been shown, for example, (2) that various lots of histoplasmin
differ considerably in their potency as skin-test antigens.
As previously noted, only the sera of 9 of 12 guinea pigs inoculated

with Histoplasma showed complement-fixing antibodies for a 1:100
dilution of histoplasmin (lot H-15). However, the first sera from
these experimental animals were not obtained until approximately
7 months after inoculation. Similarly, only the sera of 6 of 13 guinea
pigs inoculated with Bklstomyces showed complement-fixing anti-
bodies for a 1:100 dilution of blastomycin (lot B-7). Perhaps a
greater percentage of positive serological reactions would have been
obtained had the animals been bled earlier. Experiments should
be performed to elucidate this relationship of stages of infection,
skin reactions, and serology.

It is possible that the complement-fixing antibodies differ from the
substances which confer sensitivity to the skin. Also, positive
serology may be subject to-an interpretation different from that
attached to skin sensitivity. It may be, for example, that serology
in contrast to skin tests will be a means of differentiating between
active, or recent, extensive infection on the one hand and inactive,
or long-past infection on the other. There is some evidence to
support this, in the tests performed on human sera (5).
A more concentrated antigen preparation might prove to be more

satisfactory than the 1:100 dilution of antigen employed in the
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present paper. A 1:100 dilution of histoplasmin (H-15) and of
blastomycin (B-7) represents approximately one antigenic unit.
Since undiluted preparations of these antigens are not anticomple-
mentary, more concentrated preparations than a 1:100 dilution can
be employed. Also, purification and/or concentration of the active
antigenic material in histoplasmin might result in stronger reactions
with fewer cross-reactions.

SUMMARY

1. A complement fixation test for histoplasmosis is described.
Preliminary results indicate that lot H-15 histoplasmin is a satis-
factory antigen for detecting complement-fixing antibodies in guinea
pigs experimentally inoculated with Histoplasma capsulatum.

2. Similarly, a complement fixation test for blastomycosis is
described. Lot B-7 blastomycin is a suitable antigen to demonstrate
complement-fixing antibodies in guinea pigs experimentally inoculated
with Blatomyces dermatitidis.

3. Complement-fixing antibodies against both antigens may be
present in the serum of Histoplasma- or Bkstomyces- inoculated guinea
pigs. However, fixation is stronger with the homologous than the
heterologous antigen, and cross-reactions can be eliminated by serial
serum dilutions.

4. Normal guinea pig sera do not give positive complement fixation
with histoplasmin or blastomycin.
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NOTE

After manuscript for this article had gone to press, the authors noted the two
references to complement fixation tests for histoplasmosis listed below:
(1) Salvin, S. B.: Complement fixation studies in experimental histoplasmosis.

Proc. Soc. Exp. Biol. and Med. 66: 342 (Nov. 1947).
The paper reports details indicating that highly specific results are

obtained in rabbits and humans using antigen from the yeastlike phase of
H. Capsuklaum.

(2) Miller, H. E., Keddie, S. M., Johnstone, H. G., and Bostick, W. L.: Histo-
plasmosis. Cutaneous and mucomembranous lesions, mycologic and path-
ologic observations. Arch. Derm. and Syph. 56: 715-739 (Dec. 1947).

This paper reports a positive complement fixation test on the serum
of one proved case. No data on controls are included.
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A COMPLEMENT FIXATION TEST FOR HISTOPLASMOSIS
II. Preliminary Results with Human Sera 1

B!,: MICHAEL L. FURCOLOW, Surgeon, IVAN L. BUNNELL, S. A. Surgeon and
DANIEL J. TENENBERG, Bacteriologist, United States Public Health Service

The preceding article in this issue (1) describes a complement fixa-
tion test by means of which it was possible to demonstrate that anti-
lbodies which combine with histoplasmin occur in the sera of Histo-
plasma-inoculated guinea pigs and are absent from the sera of guinea
pigs which had not been inoculated. The present paper reports the
use of this test with human sera..

MATERIAL AND METHODS

The technic of the complement fixation test is similar to the Kolmer
test for syphilis (2). Observed results are expressed in the customary
notation of 4-plus, 3-plus, 2-plus, 1-plus and 0 (negative) fixation but
for the purposes of the present paper, the results are summarized in 3
groups: Positive, complete, 4-plus, fixation; Doubtful, 3- and 2-plus
fixation; Negative, 1-plus and 0 fixation. For a few persons tested,
more than one serum was available and it is evident that some variation
exists in the results obtained from repeated tests on sera drawn at
different times from the same individual. Sufficient data for a study
of variation in the degree of fixation, or changes in fixation with time,
are not as yet available. Except where noted, the results reported in
this paper are the highest degree of fixation observed.
The histoplasmin used as the antigen for the complement fixation

test is the same, lot H-15, as has been used extensively for intradermal
testing of human beings (3) (4). It has been titered for specificity
and potency in experimentally inoculated guinea pigs (5).
Intradermal tuberculin and histoplasmin tests were done on a num-

ber of the persons whose complement fixation tests are reported here.
The tuberculin (PPD-S) was furnished by Dr. Florence Seibert of the
Henry Phipps Institute of Philadelphia, Pennsylvania. A dose of
0.0001 mg., in 0.1 cc. of diluent, was used. Histoplasmin skin tests
were made with 0.1 cc. of a 1:1000 dilution of lot H-15. Reactions
to both tuberculin and bistoplasmin were considered positive if the
induration measured 5 or more mm. in diameter at the 48-hour
reading.
The 300 persons whose sera were tested were all residents of Missouri

and Kansas, the majority of the Kansas City area. They were chosen
to furnish an estimate of the frequency of the occurrence of comple-
inent-fixing antibodies in the sera of selected groups. Insofar as
material was available for study, aD attempt was made to test proved

I From the Office of Field Studies, Tuberculosis Control Division.
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cases of histoplasmosis, various groups in which infection migbt be
suspected, and groups in, which, a priori, infection would not be
expected.
Table 1 shows the frequency of positive, doubtful, and negative

complement fixation tests in four main groups of cases. Altogethei-,
34 or 11.4 percent of the sera of the total group of 300 persons showe(d
the presence of complement-fixing antibodies. Fourteen, or 4.7 per-
cent of the tests were classified as being positive, while 20 or 6.7 per-
cent were designated as doubtful.

TABLE 1.-Frequency of positive, doubtful and negative complement fixation tests in
4 groups of cases

Positive (4-plus Doubtful (3- and Negative (1-plus

fNumber tests) 2-plus tests) and 0 tests)Group (see text for description) in group
Number Percent Number Percent Number Percent

Proved cases of histoplasmosis- 9 6 66.7 2 22.2 1 11.1
Histoplasmin "converters" -- 13 2 15.4 1 7.7 10 76.9
Histoplasmin-positive, tuberculin-neg-
ative persons with unhealed pulmo-
nary lesions (4) --36 6 16.7 4 11.1 26 72.2

Miscellaneous "control" cases 242 0 0 13 5.4 229 94.6

Total .--300 14 4.7 20 6.7 266 88.6

Proved cases of histoplasmosis.-In the course of our work in Kansas
City, it has been possible to obtain sera from 9 proved cases of histo-
plasmosis. Histoplasma capsulatum was isolated by cultures from 8
patients; in the 9th, (J. W.) cultures were not taken but it was possible
to confirm the diagnosis by microscopic study of the parasitized liver,
spleen and adrenal gland. Further details of these cases are given
in table 2 which gives results of complement fixation tests, histo-
plasmin tests, and a notation as to whether the case was living or
dead at the time of this report.

TABLE 2.-Results of intradermal histoplasmin tests, complement fixation tests and
related data on 9 proved cases of histoplasmosis I

Number of sera-Degree of complement
Case | Stattus 1 Histoplasmin skin Tested

f i n

l l

4+ 3+ 2+ 1+ 0

CD- Living -_ Positive-3 3-WB- do -do------- f 4 1 1-
SP-do- do 3 2 2 1 ---------- ------ --------

GM- do- do- 3 3-
JGO..... Desd-----do.------------ 4 32 - ---- 1 1 .
FT- .do- do 4 2 1- 1-
EW - -Negative -1 1
'P- do - do -2 --1- 1
JW- do- - 1 1-

I For further description of these cases see (6).
2 This serum showed some anticomplementary effect.
s One serum showed some anticomplementary effect.
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According to the results shown, complement fixation, either 4-plus
or 3-plus, was obtained on at least one serum from 8 of the 9 cases.
'l'here is some indication of a correlation between results of the skin
and the complement fixation tests-6 of the 9 hiad positive reactions
to both histoplasmin and complement fixation tests and the one person
negative to the complement fixation test was also one of the 3 non-
reactors to histoplasmin. In the complement fixation test, the
results with sera from human cases closely parallel those obtained
with guinea-pigs inoculated with Histopkuwma (1).
Histopla8min "converters".-Periodic skin testing with histoplasmin

has been carried out during the past year on a large group of Kansas
City school children. In the course of this work definite changes
from negative to positive histoplasmin skin reactions, similar to
tuberculin conversions, have been observed. Since changes in the
tuberculin reaction from negative to positive are generally agreed to
be a consequence of tuberculous infection, it may be postulated that
histoplasmin conversion is a result of recent infection with Histoplasma.
At the present time a number of children-histoplasmin convert-

ers-are being observed. Sera from 13 such cases, whose conversion
occurred 7 to 9 months before drawing the sera, were tested for the
presence of complement-fixing antibodies. Two of the 13 showed
definite and one doubtful complement fixation. These results, though
observed at a time after conversion which may not be optimal for the
demonstration of antibodies, show that the recent acquisition of skin
sensitivity to histoplasmin may be associated with the same type of
serological response as is observed in proved Histoplkama infections.
Further intensive studies of these cases are in progress. It is sig-
nificant that none of the 13 show clinical evidence of disease.

Histopl4smin-poitive, tuberculin-negative persons with unhealed
pulmonary leions. -Sera were obtained from a special group of 36
children and adults who form part of a larger group which has been
under intensive observation in connection with our studies in Kansas
City. These 36 individuals are characterized by the fact that when
first discovered, they were sensitive to histoplasmin but not to
tuberculin and that their chest roentgenograms showed the presence
of otherwise undiagnosed, persistent, unhealed pulmonary lesions.
Careful follow-up studies of persons showing these characteristic
lesions indicate slow healing by calcification. Descriptions and
illustrations of these lesions are given in an earlier publication (4).
Although the evidence is not yet conclusive, it is believed that these
eases represent mild, subelinical infections with Histoplasma capul-
fum. As shown in table 1, 6 of the 36 individuals had positive com-
plement fixation tests and 4 had doubtful tests. Thus the same
antibodies found in 8 of the 9 proved cases have been demonstrated
in lO of these 36 suspected cases.
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Miscelaneous, "control," cases.-In order to obtain information
about the specificity of the complement fixation reaction and to
determine the presence of complement-fixing antibodies in "control"
individuals, including persons with various diseases, 242 sera were
tested. Seventy of these sera were from consecutive general hospital
admissions, drawn for routine Kolmer and Kahn tests. Ninety-one
sera were from patients in a tuberculosis sanatorium for whom the
diagnosis was proved by isolation of tubercle bacilli. An additional
81 sera were from persons referred to us for a variety of reasons.
Fifty-eight individuals in this last subgroup weie histoplasmin-
positive, tuberculin-negative; 23 were negative to both histoplasmin
and tuberculin. No positive (4-plus) complement fixation tests were
found in the total group of 242 individuals. Altogether, 13 doubtful
tests were observed: 7 among the 91 tuberculous patients, 6 among
the 58 histoplasmin reactors, none among the 70 general hospital
admissions, or the 23 histoplasmin nonreactors.

Cross-reacto with blastomycin.-Complement fixation tests were
also performed on all sera using blastomycin as the antigen. As
reported in the tests with guinea-pig sera (1), cross-reactions may
also occur with human sera. However, in most cases there was less
complement fixation with blastomycin than with histoplasmin. These
findings will be reported later.

DISCUSSION AND SUMMARY

The present paper reports the results of complement fixation tests
for histoplasmosis on 300 human sera. The specificity of the test,
using histoplasmin, lot [H-15, as the antigen was previously shown
with guinea-pig sera: Histoplasma-inoculated animals showed the
presence, and uninoculated animals the absence, of complement-
fixing antibodies (1).
Fourteen positive complement fixation tests were found among

the 300 human sera tested. All 14 were found in a relativelv small
group of 58 persons: 9 definitely proved cases of histoplasmosis, 13
persons with recently acquired skin sensitivity to histoplasmin and
36 persons with unhealed lun lesions characteristic of those associated
with histoplasmin sensitivity. Seven, or 12 percent, of these 58 sera
showed doubtful complement fixation tests. No positive tests were
found among the remaining 242 "control" human sera; 13, or 5
percent, showed doubtful tests.

It is too early to draw definite conclusions on the interpretation of
the complement fixation test and its ultimate usefulness. However,
it may well be that the test will serve as an extremely important
link in the chain of evidence connecting Hilopkwma infection, sensi-
tivity to histoplasmin, and chronic lung lesions which heal by cal-
cificatin.
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THE EFFICIENCY OF METHODS FOR THE ISOLATION OF
HISTOPLASMA CAPSULATUM'

BV: ARDEN HOWELL, JR., PH. D., Senior Mycologist United States Public Health
Service

INTRODUCTION

Numerous methods have been employed in attempts to isolate
Histoplasma capsulatum from tissues (1-7). In order to determine a
satisfactory procedure to be used, especially for materials in which the
organisms are rare, the following study was undertaken.

MATERIALS AND METHODS

The strain of Histoplzasma capsulatum used in the study was obtained
from Dr. Norman F. Conant, Duke University Medical School, who
reported that it was isolated in 1944 from a case of histoplasmosis in
South Africa.

Seventy-nine guinea pigs were employed. Each of these was experi-
mentally infected by the intraperitoneal injection of graded doses of
a saline suspension of the yeast phase of Hitdoplasma capsulatum.
The animals were then sacrificed at intervals. At autopsy, the spleen
of each was removed and a portion of each cultured on each of two
plates of blood agar and two of potato dextrose agar.

I From the Office of Field Studies, Tuberculosis Control Division.
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The blood agar was prepared from Difoo brain-heart iuion to
which was added 2 percent Bacto agar and 10 percent sterile de.
fibrinated horse blood, and will be termed B. H. I. Blood Agar or
blood agar plates in this paper. The potato dextrose agar was pre-
pared according to the method previously described (8). Strepto-
mycin and penicillin, in a concentration of 40 and 20 units, respectively
per ml. of medium, were added, as recommended by Thompson (9).
After inoculation, all plates were sealed with sterile vaseline. One
plate of each medium was then incubated at room temperature and
the other at 370 C.

All colonies, suspected of being Hi8toplama, were subcultured on
potato dextrose agar slants which were incubated at room temperature.

RESULTS

Of the 79 guinea pigs used in this study, positive cultures were
obtained from the spleens of 46. The media on which these cultures
were obtained, and the temperatures at which the cultures had been
maintained, are shown in table 1.

TABLE 1.-Companison of results of cultures on potato dextrose aoar I at room
temperature and on B. H. I. blood agar at room temperature and at 370 C.

B. H. L-Bkood Apr Plates

Positive at room Negative at room Tota
Potato dextroear plates tempematr

at room temperatue
Posi- Nega- Posi- Nega- Posl- Nega-
tive tive Total tive tive Total tive tive Total

370 C. 370 C. 37 C. 37 C. 37° C. 370 C.

Postive -6.5 15.2 21.7- 19.6 19.6 6.5 34.8 41.3
Negatve -2. 2 52.2 54.3 4.4- 4 4 6.5 52.2 5& 7

Toal- 8.7 67.4 76.1 4.4 19.6 23.9 13.0 87.0 100.0

Number of spemens

Positve -3 7 10 0 9 9 3 16 19
N Vega-ve- 24 26 2 0 2 3 24 27

Total -4 31 35 2 9 11 6 40 40

A No eulture was postive on potato dextros amr plates Inaibaed at 370 C.

It can readily be seen, from the data presented in table 1, that
B. H. I. blood agar is the more efficient medium for the isolation of
Histipkwma capsulatum, since 37 of 46, or 80.4 percent, of the positive
cultures were obtained on this medium. Furthermore, it was much
more efficient than potato dextrose agar, since only 19 of 46, or 41.3
percent, of the positive cultures were obtained on the latter medium.
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FIGURE 1.-Colonies of Histoplosma capaulatum on a blood agar plate incubated at room temperature.
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It is also evident, from the data presented in table 1, that tlhe
t mperature at which the cultures were incubated was a very important
faictor in the isolation of Histoplasma. For example, while 35 of 46,
or 76.1 percent, of the positive cultures were obtained oIn the blood
,:gar plates incubated at room temperature, only 6 of 46, oIr 13.0 per-
((ent, were positive on this medium when the plates were incubated at
3i70 C. Similarly, while 19 of 46, or 41.3 percent, were positive on the
potato dextrose agar plates incubated at room temperature, none was
positive on plates of this medium incubated at 370 C.

It can also be seen, from the data presented in table 1, that 44 of
46, or 95.7 percent, of all positives were obtained by the use of the
two media in plates incubated at room temperature.
While omission of any one of the procedures used, except for potato

dextrose plates inicubated at 370 C., would have decreased the number
of positive cultures obtained, the omission of blood agar plates
incubated at room temperature would have resulted in the greatest
loss, as shown in table 1. For example, while the omission of the
blood plates incubated at 370 C. would have decreased the number of
positive cultures obtained by 2, or only 4.4 percent, and omission
of potato dextrose agar plates incubated at room temperature would
have decreased the total number of positives obtained by 9, or 19.6
percent, omission of the blood plates incubated at room temperature
would have resulted in a loss of 24 positive cultures, or 52.2 percent
of the total obtained, since this was the only procedure employed
which gave a positive culture from these 24 animals. This confirms
the experience of Heilman (10) who reported that be obtained the
best results in the isolation of Histoplasma capsulatum from human
cases by the use of blood agar plates incubated at approximately
300 C.
ln addition to the higher efficiency of the blood agar. incubated

at rqom temperature, for the isolation of Histoplasma capsulatum,
it should be pointed out that colonies of this fungus, when grown under
these conditions, are uisually atypical in appearance. As described
by De Monbreun (1), and as shown in figure 1 the colonies are usually
moist, heaped, and somewhat cerebriform in appearance, varying
in color from cream-colored to deep pink to reddish-brown. The
growth from these colonies is usually devoid of spore forms, being
composed entirely of mvcelium. When subcultured on potato dex-
trose agar, and incubated at room temperature, lhowever, they
develop into the typical white, later cinnamon-brown, cottony type
of growth, with abundant aerial mycelium (fig. 2) on which are
produced abundant small and large chlamydospores with numerous
large tuberculate chlamydospores characteristic of Histoplasma cap-
sulatum (fig. 3) (1, 11).
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SUMMARY AND CONCLUSIONS

Positive cultures were obtained from the spleens of 46 guinea pigs
experimentally infected with Histopl4ma capsulatum. The media
employed for isolation were brain-heart infusion blood agar and potato
dextrose agar, with plates of each medium incubated at both room
temperature and at 370 C. It was shown that:

1. Cultures on B. H. I. blood agar, incubated at room temperature,
were the most efficient for the isolation of Histoplasma capstulatum.

2. Colonies of this fungus which develop on B. H. I. blood agar,
incubated at room temperature, are moist, heaped, and cerebriform
in appearance, and may develop a pink to reddish-brown pigmenta-
tion. Such colonies must be transferred to a medium such as potato
dextrose agar, and incubated at room temperature, in order to obtain
the characteristic tuberculate chlamydospores which allow positive
identification.
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STUDIES OF FUNGUS ANTIGENS
ii. Preliminary Repot on the o of an In oeafly Aetive Polysa-eade from HIst Imn

By: FORREST W. CRoss, Assistant Sanitarian (R) and ARDZN HOWELL, JR., PH. D.,
Senior Mycologist, United States Public Health Service.

INTRODUCCTION

It has been shown (1, 2) that guinea pigs experimentally infected
with either Histoplasma capsktum or Blastomyces dermatitidis will
react to histoplasmin. It was felt, therefore, that if the reacting
principle could be isolated from histoplasmin it might be more specific
and could be more accurately standardized. Accordingly, carbo-
hydrates and protein fractions were extracted from histoplasmin by
accepted chemical procedures. The following is a preliminary report
of an immunologically active polysaccharide isolated from histoplas-
min.

MATERIALS AND METHODS

Several strains of both Histoplasma capsulatum and Blastomyces
dermatitidis were used in these studies. Two lots of histoplasmin
and one of blastomycin, designated as lots H-15, H-17, and B-7,
respectively, were employed. These were prepared by a method
similar to that used by Emmons et al. (1) as previously reported (2).
A polysaccharide fraction of histoplasmin was prepared from lot

H-17 by a method suggested by Martin (3). In this technic, the
proteins were removed by precipitation with glacial acetic acid. After
addition of the acid the mixture was allowed to stand in the refrigerator
overnight (50 C), and the precipitated proteins then removed by
filtration through nitrogen-free filter paper and centrifugation.
After removal of the proteins, the polysaccharide was precipitated

by the addition of four volumes of ethyl alcohol.(95 percent) and the
mixture was allowed to stand for 24 hours at 50C. The precipitate
was removed by centrifugation, and then dissolved in ten percent
sodium acetate. After acidifying with acetic acid, and centrifugation
to remove any free protein remaining, the polysaccharide was again
precipitated with cold ethyl alcohol and allowed to stand at 50C for
2 hours. This purification was repeated, and the resulting pre-
cipitate, removed by centrifugation, dissolved in distilled water.
After a final precipitation with cold alcohol, the resulting precipitate
was again removed by centrifugation and dried in vacuo over NaOH.
The yield of polysaccharide was 0.2051 grams from 600 ml. of stock
H-17 histoplasmin, or equal to 0.34 mg. per ml.
Testing solutions of the polysaceharide were prepared by dissolving

the dried powder in sterile distilled water to make a final contentration
'From the Office of Field Studis, Tuberculosis Control Divison.
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of 10 mg./ml., with subsequent sterilization by filtration through a
Seitz ifiter.
Examination of this solution for the presence of free protein, using

trichloracetic acid, Millon's reagent, ammonium sulfate and xantho-
proteic and biuret reactions indicated that no free proteins were
present. This solution contained 0.464 mg./ml. nitrogen. Preliminary
tests for reducing sugars using Benedict's reagent and the Shaffer-
Hartman and Somogyi methods (4, 5) indicated that such sugars were
absent. However, when a small sample was hydrolysed with normal
hydrochloric acid and subsequently neutralized and tested with copper
sulfate (4), reducing sugars were, found to be present.
As a control for the skin test studies, a small amount of the stock

solution of lot H-17 histoplasmin was dried in vacuo over NaOH,
and the residue diluted with distilled water to make a final concentra-
tion of 10 mg. per ml. The yield of total solid was 1.2799 grams
from 40 ml. of stock H-17, or equal to 32 mg. per ml.
Each of 25 albino guinea pigs were tested by the intradermal injec-

tion of a skin test dose (C.1 cc.) of a 1-100 dilution of lot H-15 histoplas-
min and 1 mg. per ml. of the polysaccharide fraction of lot H-17. Fif-
teen of these nonnal animals were also tested with the same concentra-
tion of lot H-17 (1 mg./ml.). None of these normal animals reacted to
either antigen in this dilution. Thirty-four additional normal albino
guinea pigs were then tested similarly with lot H-15. Since none
of these normal animals reacted to this dilution, they were inoculated
by the intraperitoneal injection of a saline suspension of the yeast
phase of H. cap8ulatum. Five to seven weeks after inoculation, each
of the guinea pigs was tested with several dilutions of lots H-15
and H-17 histoplasmin and the polysaccharide fraction prepared
from lot H-17. Reactions of guinea pigs to the polysaccharide frac-
tion, as previously reported for histoplasmin (1, 2) reach their height
at 24 hours, and may disappear within 48 hours. Only those tests
which showed 5 mm. or more of induration were considered reactors.

1. Titration of polysaccharide fraction of histopla8min.-The results
of testing guinea pigs experimentally inoculated with Histoplasma
capsulatum with the polysaccharide isolated from lot H-17 histo-
plasmin are shown in table 1.

It is evident, from the data presented in table 1 that guinea pigs
experimentally inoculated with H. capsulatum will react to the poly-
saccharide fraction of histoplasmin.

It is also evident, from the data presented in table 1, that, as pre-
viously shown for various lots of histoplasmin (2) the percentage of
experimentally inoculated animals whicb will react to the polysac-
charide fraction of histoplasmnin, and the size of the reaction, is
dependent upon the dosage employed. For example, wbile 31 of
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33, or 93.9 percent, reacted to a dosage of 0.1 mg., 26 of 33, or 78.8
percent, reacted to 0.01 mg., and 15 of 33, or 45.5 percent, to 0.001
nIg.
TABLE 1.-Results of testing with various dilutions of lots H-15 and H-17 histo-plasmin and the polysaccharide fraction of lot H-17 in guinea pigs experimentalyinoculated with Histoplasma capsulatum

Histoplasmin Polysaceharide fractionof histophasmm
Item Lo~~1.t H-1iS (diu-. Lot H-17 dilu- tH1 uonfIItem | LotE-ISila- | tion of 1 ml. ml. containing-

containicotaiing
1-100 1-1000 1.0 mg. 0.1 mg. 1.0 mg. 0.1 mg. 0.01 mg.

solid solid

Number of animals tested -34 33 33 33 33 33 33Number of reactors 29 22 27 21 31 26 15Percentage of reactors -85.3 66.7 81.8 63.6 93.9 78.8 4.5Average diameter of reation - 12.5 7.2 & 6 6.9 13.3 9.1 6. 2

'Induration in millimeters.

Therefore, as for histoplasmi (2), it would seem to be very impor-
tant to determine the critical titer or dosage of any fraction of histo-
plasmin to be employed to determine sensitization of an individual by
Histopasma.

It has been suggested (2) that for practical purposes the critical titer
or dosage of any antigen to be used as a skin testing antigen be the
minimal amount of that antigen which would detect sensitivity in
approximately 80-90 percent of such a group of animals. On this
basis, it would seem, from the data presented in table 1, that 0.1
to 0.01 mg. would be for practical use, the critical dosage of the poly-
saccharide fraction of histoplasmin. However, from a comparison of
the data presented in table 1 and data previously presented (2) it is
evident that this group of animals (table 1) were not at the height of
their sensitivity level at the time they were tested since a dilution of
lot H-15 histoplasmin gave a reaction in only 22 of 33, or 66.7 percent
of the animals sensitized with Histoplasma, whereas it has previously
been shown (2) that this dilution of lot H-15 should detect 85 to 90
percent of such a group of animals. From this comparison, tberefore,
it would seem that for practical use the critical titer of the poly-
saccharide fraction of histoplasmin would probably be a dosage of
between 0.01 and 0.001 mg., even though in the group of animals
reported in table 1 these dosages gave reactions in only 78.8 and 45.5
percent of the animals tested.

2. Cross-reactiws of tae polysaccharide fractiwnof histoplaanin.-In
addition to the studies reported above in which the polysaccharide

fraction of histoplasmin was tested on guinea pigs experimentaly
inocuated with Hii4opl4ma cap&ultum, this fraction was also tested

181



February 6. 1948

ongea pigs experimentally inoculated with Bkstonyc drmatitidi,
using lot B-7 blastomycin as a control. The results of these tests
are summurized in table 2.

TABLz 2.-Recdt of tesing with variou dilutions of lot B-7 blatomycin and the
polysaccharide fradion of lot H-17 Aitmin in guinea pigs eprimtentaly
inoculated with Blastomyces dermatitidis

Blastoycin-Lot lybrdefaioofh.
nadltion tpmi-o -7dii

Item o 1 ml. cont|ining-

1-100 1-1000 1.0 mg. 0.1 mg. 0.01 mg.

Number ofanima teted -28 24 27 27 27
Number of reactors - --------------- 2712 13 7 1
Percentae ofreactors -96. 4 50. 0 4. 1 25.9 3.7
Averagediamter of reabons1 -10.7 61 7.7 5.9 6.o

X Induration in miimeter

It can be seen, from the data presented in table 2, that guinea pigs
experimentally inoculated with B. dermatitidis will react to the polysac-
charide fraction of histoplasmin. As previously noted for histo-
plasmin (2), however, and for animals inoculated with Histoplasma
(table 1), the number of animals which react, and the size of the
reaction, is dependent upon the dosage employed (table 2).
As was noted above for the animals sensitized with Hitopklasma

(table 1), the animals reported in table 2 were also apparently not
at the peak of their sensitivity level; as has been shown previously
(2), at the peak of sensitivity a 1-1000 dilution of lot B-7 blastomy-
cin should give reactions in at least 85 to 90 percent of animals sensi-
tized by B. dermatitidi8. It is possible, therefore, that had they
been at the peak, the number which reacted to the polysaccharide
fraction of histoplasmin might have been higher than the numbers
shown in table 2. However, it would seem unlikely, in view of the
percentage of reactors obtained, that this percentage of cross-re-
actions would be very high if the critical titer of the polysaccharide
fraction is employed as a skin test antigen.

DISCUSSION

It has been shown above (table 1) that almost all guinea pigs ex-
perimentally inoculated with Hitoplma capsulatum will react to
the polysaccharide fraction isolated from histoplasmin. It has also
been shown (table 1) that the number and percentage of such animals
which reacted to this fraction were equal to, or greater than, the num-
ber and percentage which reacted to the same concentration of the
residue from the stock solution of the same lot of histoplasmin. For
example, 26 of 33, or 78.8 percent, reacted to 0.01 mg. of the poly-
sacharide while only 21 of 33, or 63.6 percent, reacted to the same
dosage of the residue of the stock solution (table 1).
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The polysaccharide yield was onlv one percent of the total solids
in H-17. However, since the percentage of the total solid in stock
11-17 which is inununologically active is unknown, the percentage
vield of the reacting principle cannot be determined. Therefore,
although it is not possible to state that none of the active principle
was lost during the process of purification, it would seem that at
least some of the active principle of histoplasmin is polysaccharide
in nature.
Further studies on the activity and specificity of both polysac-

charide and protein fractions of histoplasmin are in progress.
SUMMARY

A polysaccharide fraction shown to be free from protein by a
variety of qualitative tests has been isolated from one lot of histo-
plasmin. This antigen has been tested on guinea pigs experimentally
inoculated with Hfitoplasma capstatum and Blastomyce8 dermatitidis,
using histoplasmin and blastomycin, respectively, as controls.

It has been demonstrated that:
1. This polysaccharide fraction of histoplasmin will give reactions

in guinea pigs experimentally inoculated with either Histoplasma
capsulktum or Blaktomyces dermatitidis.

2. The number of animals inoculated with either fungus which will
react to this antigen is dependent upon the dosage employed.

3. It is suggested that the active principle of histoplasmin is, at
least in part, polysaccharide in nature, and that if the critical titer
of this antigen is determined, it will be found to be relatively specific
for animals infected with Histoplama capsuldum.
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ON THE VERIFICATION OF THE DIAGNOSIS OF
TUBERCULOSIS

By: C. EUGENE WOODRUFF, M. D.'

The various campaigns now in progress for the early diagnosis of
tuberculosis through X-ray surveys have brought about a gradual
change in the type of case admitted for sanatorium care. Ten or fifteen
years ago, a patient usually consulted his physician because of symp-
toms, and may have been referred to the sanatorium following an
X-ray. At present, the sequence of diagnostic procedures is likely
to be reversed: an increasingly large proportion of patients is admitted
to tuberculosis sanatoria because of X-ray findings alone. Under
such conditions, there will be, necessarily, an increased proportion of
of patients who, after exhaustive study, are found not to have pul-
monary tuberculosis at all, for the expert roentgenologist will be the
first to admit that the diagnosis of tuberculosis from the X-ray alone
is by no means infallible (1). So, increasingly, the clinical staff of the
sanatorium is forced to fall back on the laboratory for some definite
confirmation of the roentgenographic diagnosis.
The importance of obtaining laboratory evidence as quickly as pos-

sible to decide whether the afflicted person actually has tuberculosis
may be emphasized from two points of view; that of the patient, and
that of the public health program. From the point of view of the
patient, the diagnosis of tuberculosis carries with it a certain amount
of mental shock. Obviously this should not be inficted on any person
unnecessarily, nor should the patient who does not have tuberculosis
be exposed to the hazard of tuberculosis contact in the wards of a
sanatorium. From the point of view of the public health program,
the entire early diagnosis campaign will be discredited unless a swift
and accurate diagnosis of each patient's condition is made (2). From
the same point of view, the very limited sanatorium facilities for the
tuberculous should not be tied up unnecessarilv by patients who do
not actuaily require sanatorium care (3).

METHOD

As a partial answer to the need for rapid laboratory confirmation or
negation of the X-ray diagnosis of tuberculosis, some sanatoria have
again brought into active use a long-neglected procedure-the routine
tuberculin testing of patients. At the Wm. H. Maybury Sanatorium,
a tuberculin test is given to every newly- admitted adult patient.
One-tenth ml. of a 1:10,000 dilution of Old Tuberculin (0.01 mg.)2 iS

I From the Wm. H. Maybury Sanatorium (Detroit Municipal Tuberculosis Sanatorium) Northvile,
Mkihin.
2AD of the tuberculn used in this study was kindly furnished by Parke, Davis and Company of Detroit.
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injected intracutaneously by the medical teclhnologist at the same
time that blood is taken for the admission blood count. Reactions
arcr read at the end of 48 hours, and an area of induration or edema
of 5 mm. or more in diameter is considered a positive reaction. Patients
who are nonreactors to the first dilution are retested at 48-hour in-
tervals with tuberculin ten times as concentrated, and with successively
stronger dilutions until the final dilution 1:10 OT (10 mg.) is reached.

Testing with the successively more concentrated tuberculin makes
it possible to assign each patient to a "sensitivity level'; or "sensitivity
group," depending upon the dilution of tuberculin to which he reacts
(4). Thus, all patients who show the usual reaction to the 1:10,000
dilution of tuberculin are included in the "10,000" sensitivity group.
Those patients who fail to react to 1:10,000 OT, but who show a posi-
tive reaction to 1:1,000 OT, are assigned to the "1,000" group, and a
similar procedure is followed for the other dilutions. Patients who
fail to react to 1:10 OT are described in the present study as anergic
and are placed in the "0" sensitivity group.
An additional sensitivity group, the "100,000" group, has been

created for those patients who show the most marked hypersensitivity
to tuberculin. Patients with a reaction to 1:10,000 OT averaging 35
mm. or more in diameter are retested with the 1:100,000 dilution.
In nearly every instance, they have been found to give a positive
reaction to this very minute quantity of tuberculin and have been
placed in the "100,000" sensitivity group.
In addition to the tuberculin and other routine tests, every effort

is made to demonstrate tubercle bacilli in the sputum of the patient.
If stained smears fail to reveal acid-fast bacilli, repeated sputum cul-
tures are made, to be followed in some instances by cultures of the
gastric contents.

SENSITIVITY GROUPS

During the 2-year period, January 1, 1945 to January 1, 1947,
1,376 patients, newly admitted to the Wm. H. Maybury Sanatorium,
were adequately studied with regard to both sputum and tuberculin
test.3 These individuals varied in age from 13 to 83 years, were of
both sexes, and included approximately 15 percent colored patients.
In every case a tentative diagnosis of tuberculosis had been made, by
X-ray or other means, before the patient was admitted to Maybury.
Table 1 gives the classification of the patients according to tuberculin
sensitivity and sputum findings.

- During these 2 years, 1,715 patients were admitted to the Sanatorium. Of these, 297 were admitted
to the chDldren's unit and are excuded from the present study for that reason. Thirteen adults are ex-
cluded eitber beeue they lft the Sanaium against advie or were disargIed befoe their series of tuber-
culn tes bad beenompleted. Twety.nmeadultsareecluded becaue death occurred befbe their tube-
culin tess had been ompbetd. Twenty.eight of these latter were proved tubulous by either sutum
finding or postot eamiatkm. The one nontuberculos deh Wa due to eareloma of the ungs.
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It will be seen from table 1 that in more than 50 percent of the cases,
the sputum was found to contain tubercle bacilli following the exam-
ination of direct or concentrated smears. This information was
available 4 days after the patient's admission to the sanatorium. In
another 22.9 percent of the cases, the clinician had to wait 3 to 8 weeks,
or longer, for a report from cultures of the sputum of gastric contents.
More important still, in 25.6 percent of the cases, direct bacteriologi(
proof of infection with tubercle bacilli was not found. In contrast
to the bacteriologic findings, the totals for the sensitivity groups
indicate that the great majority of the patients tall in the first three
groups. The total for these 3 groups is 1,302, or 94.7 percent of the
grand total of 1,376 patients; the results from these first 2 tuber-
culin tests, also, were available to the clinician on the fourth day after
the admission of the patient.
TABLE 1.-Classification of 1,376 patients according to tuberculin sensitivity and

sputum findings

Sputum findings in patients
Tuberculin sen- Total
sitivity level Smear positive Smear negative3 Smear and culture

group culture positive negative

Number Percent Number Percent Number Percent Number Percent

Total---- - 1,376 100.0 708 51.5 315 22.9 353 25.6

100,00 --53 100.0 15 28.2 13 24.6 25 47.2
10,000 -- 1,072 100.0 550 51.3 270 25.2 252 23.5
1,000- 177 100.0 111 62.7 26 14.7 40 22.6
100 - -24 100.0 16 66.7 3 12.5 5 20.8
10.- 14 100.0 7 50. 0 1 7.1 6 42.9
0_._________-------- 36 100.0 2 9 25.0 2 5.6 25 69.4

I Patients are tested with varying dos of OT; ainment to group 100,000, 10,000,10, 100, or 10 indi
cates reaction to the specified strength of OT, while group 0 designates nrgpatients filing to react to the
dosage 1:10 OT.

2 The number of cases in this particular group would have been materially inased had it been possible
to include the 28 tuberculous patients who died before their tuberculin tests had been completed. SeW
footnote 3, on page 185.

3 The column "Smear negative-culture positive" includes 14 cases recorded as positive beause of the
culture of gastric contents, the presence of tubercle bacilli in the stomach being the result, presumably, of
swallowed sputum.

While a high level of sensitivity to tuberculin is not a response
upon which to base a clinical diagnosis of tuberculosis, experts in the
field agree that skixi sensitivity to the 1:1000 dilution of tuberculin,
or to lesser amounts, at least indicates that the patient at some
previous time has been infected with tubercle bacilli. Thus, on the
fourth day after the patient's admission, the tuberculin test gave
presumptive evidence of tuberculous infection in 94.7 percent of the
patients while examination of the sputum, after 4 days, yielded
positive results in only 51.5 percent of the cases.
A brief scanning of table 1 reveals a considerable variation in sen-

sitivity among the relative number of patients who were found
positive on smear, positive on culture alone, or who were negative
following both smear and culture examinations. These variations
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fire shown diagramatically in figure 1. It will be seen that the pro-
portion of patients for whom tubercle bacilli are shown in smears of
the sputum increases with the decrease in sentitivity until a maxmum
of 66.7 percent is reached at the " 100" sensitivity level. On the other
hand, the proportion of patients for whom both smear and culture
examinations were negative, changes in practically inverse ratio; the
maximum for this group is found at the "0" sensitivity level. The
explanation for these changes is to be found in the fact that the
anergic or partially anergic patients fall into two well defined clinical

LEEND

ESIEAR POSITIVE

KSMEAR IEGATIVE, CULTURE POSITIVE

% ESMEAR AND CAULTURE NEGATIVE

70

60

50

_I_Iii.
1,000 10,000 1,000 100 10 0

TUMRCILIN SENSITIVITY LEVEL GROU

Figure 1.-Tuberculin sensitivity as related to sputum findings in newly admitted sanatorium patients.

groups: those who are critically ill with tuberculosis and who are

anergic for that reason, and those who do not have tuberculosis at all
(5). For patients wbo are anergic because of their extensive disease,
tubercle bacilli will be demonstrated in direct smears of the sputum
in nearly every case; (5, 6), while in the nontuberculous patients it is
impossible to demonstrate tubercle bacilli no matter how many

cultures of the sputum or gastric contents are made.
As mentioned above, the patient with active tuberculosis who is

anergic is always critically ill. In our experience these cases have
always had a fatal outcome within 6 weeks of their admission to the

11I U I
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sanIatorium. On the other hand, the notllitbecuilotis allnergicIpatielts
usuially hlave Ino symptoms at all, in spite of X-ray pictllres which mayv
look alarming,. \lost of these patients are(dischare(l flromll the saal,
toIriuIIm with the (liagniosis of sartoi(l (disease, b)ronclliectasis, atvpical
pneumonia, trachlleo)onllchial lml)ylila(enitis, or' one of the flull(nis
infect ios.

DIScU-S.IO N-

Thlle latiolwi(l(' (llpiliglls110IleObeilng fOS'tel'ed(l fo(r thee(a'r-lyV diag-
Ilosis of tilbercillosis, arle h1tavilng t W(o etfects: the (ICesiral(W one of
caullsinlg tlie (liscovery of mllOre(' cases of mininiail t lb)elrcllosis,IIal( I tlh(
uiln(lersiral)le one of cauising occasional pati(elts wlio (lo nlot IlaXv(
tuber-culosis to be sent to tuberctulosis sanatoria. The (langers of tlis
latter dlevelopmenlt to botlh thie patient an(l the l)tbic health p)rogr-aIII
ilave b)een poinltedl olt, as well as the Iecessity for (letertning aS SOOI1
as possible, in thie case of each newly-adiitted paltient, whetheir hle
slioIld(I remaiin in the sanatorium environmIent.

Rouitine tJubercuihln tests, statled on tIle (itay aI patient Is Cadiuitetd(
to the sanatorium, can he) of conlsi(lerable ai(l in determining whlethei
tile patient actually has tutbercullosis. Stluch tests will, on] the foulrltlh
(lay after adimission, give prestllul)tive evi(ldln(c of tubelcrcllolls illfec-
tion in approximately 9.5 pereent of new ad(miiissionls; the examination
of sptutum smears for- ttuberele bacilli will yieldplositive resutlts in onlyt
a little over 50 perecenlt of the same patients.

It is evident that tlhe 95 percenit of newly admitted patients wllo
react to 0.1 mg or less of tuiberculin will include ani occasional patient
wlhose ina,jor pulmloniary disease is sometliing other tlhan tuber culosis
carcinoma or fungus inifection for examnple (7, 8, 9). HoweverI, the
evidence of a pr'evious infect'ionI w%ith tibercle l)acilli givenI by this level
of tubercullin sensitivity justifies keeping the patieuit in the sanatorium
for a more leisurely determination of the diagnostic problem involved.

In the approximately 5 percent of patients who fail to react to thle
1:1000 dilution of tutbereculin it is important to conitinuie the tests to
determine as accurately as possible, thle level of tuibercullin sCIesitivitV
of each patient. The pr'esent stu(Idy inl(licattes that witlh the decrease
ill sensitivity to tul)erclllill there is .an increasing tendenvy for the
patientis t,o fall into two groujps: thiose who are, critically ill with
tiubercilosis anId wlio ar'e likelv to slhow tuberle bacilli in direct or
concentrated sputuim smears, and( those ini relatively good conditioii
who do not lhave tubercuilosis at all. Determining to whiclh of these
two groups the amiergic patient belonigs is of tlhe greatest importance,
for in one case lie is (lefiulitely in nieed of isolation in an inistituition for'
the tuiberculouis, an(d in the otlher, he shouil(d h)e remove(l fronm suelh an
institultioll as quickly as possible.

Witlh the aedditional help of a good histo vand(l phlysical exaninlatioil,
differentiation between tlhe tu b)erculou s and the nontuiberculotus
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anergic patient is usually simple; in most cases it can be done merely
by determining whether or not the patient is acutely ill. Anergic
patients in good physical condition, whose initial studies fail to show
tubercle bacilli in smears of the sputum, should be discharged without
waiting for the results of sputum cultures, for in our experience such
cultures have been either completely negative or have yielded only
acid-fast saprophytes. Three times during the past 4 years the
laboratory has reported sputum cultures positive for tubercle bacilli
in anergic patients who were not clinically ill. In each instance,
because the patient was anergic the culture was inoculated immediately
into a guinea pig. Every one of the cultures failed to produce tuber-
culosis in the animanl. In each instance these cultures had been "read"
by individuals with long experience in tuberculosis laboratory work.
(Smears of the cultures had not been made.) Thus, in these cases the
quantitative tuberculin test served as ap effective check on the most
definitive report given by the laboratory-that regarding the presence
or absence of tubercle bacilli in the sputum (5). It should be re-
emphasized that virulent tubercle bacilli are not found in the sputum
of an anergic patient unless he is critically ill.

SUMMARY

Of 1,376 patients admitted to a sanatorium because of roentgeno-
graphic or other findings suggestive of tuberculosis, 51.5 percent
revealed tubercle bacilli in direct or concentrated smears of the sputum;
94.7 percent were found to react to 1:1000 OT or to less concentrated
dilutions.
The advantages of determining accurately the level of tuberculin

sensitivity of each newly admitted patient are indicated.
By combining an accurate sputum study and determination of

tuberculin sensitivity with an estimation of the condition of the pa-
tient, the clinician is better able to assess the roentgenographic find-
ings in suspected cases of tuberculosis.
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MECHANISM OF IMMUNITY AND ALLERGY IN
TUBERCULOSIS 1 2

By Professor J. K. WEISSFEILER

Conclusions

1. Natural resistance to TB varies between widely separated ex
tremes in man as well as in animals, determining the course followed
I)v ttibercullosis infection.

2. Tuberculosis infection is ac ompanied by heiglhtened resistance
to subsequent contagion. Acquired immunity to tuberculosis does
not fit into the framework of typical ininunity to infection, but differs
from it in several peculiarities.

.3. Like natural immunity, acquired immuinity is characterized bv
lung stability in the organism and cessation of multiplication of tul-
bercle bacilli. Parallel with this, there are the plrocesses of destructionl,
elimination, an(I calcification.

4. Tuberculosis infection is accompanied by an increased sensitivitv
to the various componeints of the tubercle bacilltus (specific allergy),
as well as to nonspecific antigens (hetero-allergy).

5. Tuberculosis allergy does not represent an anaphylactic plheniom-
enon but rathei a phenomenon of intoxication. The central nervouis
system is especially sensitive to products of the tubercle bacillus.

6. Tuberculosis immunity and allergy do Inot appear identically,
nor do they invariably follow a parallel course of development. They
may reveal themselves simultaneously in the organism, but they are
easily dissociated experimentally.

7. The dynamics of the development of allergy and immunity and
their relations differ in the various types of tuberculous illness. It is
possible to establish some regularities in the development of tuiber-
culous processes in connection with immuno-biological modifications.

8. The study of the mechanism of immuno-biological factors in
tuberculosis will make it possible to influence them for therapeutic
and prophylactic purposes.

1 Published in "Iroblemy Tuberkuleza, 1946, No. 2: 3-14. Mlinistry of Public lealth, Mtoscow, U. .S. R
2 Translated from Ruissian by the Offce of the Chief, Tuibercullosis Control Division, I . S. Public Health

Se(rvice.

Feb'll-11.; r%. 6hi 154.)



INCIDENCE OF DISEASE

NVo health department, State or local, can effectively prevent or control disease without
knowledge of when, where, and under uwhat conditions cases are occurring

UNITED STATES

REPORTS FROM STATES FOR WEEK ENDED JANUARY 17, 1948

Summary

The number of reported cases of influenza increased slightly during
the week-from 10,335 cases last week to 10,360 for the current week.
More than 90 percent of the cases were reported in 8 States in the
southern and southwestern areas, which were the only States reporting
more than 200 cases. These States are as follows (last week's figures
in parentheses): Texas 4,509 (4,712), Arizona 1,039 (849), California
1,023 (1,272) South Carolina 880 (916), Virgia 868 (849), Oklahoma
442 (124), Arkansas 439 (452) and Alabama 265 (277).
The outbreaks in which the clinical symptoms have been reported

have presented a varied clinical picture in which gastro-intestinal
symptoms have predominated and including sore throat and various
other upper-respiratory infections. The disease has apparently been
reported generally as mild, with sudden onset, of short duration, and
relatively low temperatures. The great variation in symptoms in-
dicates that epidemic nausea, vomiting and diarrhea and the common
cold are also present in some of the reported outbreaks.
The incidence of poliomyelitis has dropped to about the normal

seasonal level-40 cases were reported currently, as compared with
41 for the preceding week, 91 for the corresponding week in 1947 and
a 5-year (1943-47) median of 46 for the week.
One case of smallpox each was reported in Missouri; Idaho, Colorado

and Arizona, and 1 case of anthrax each in Massachusetts and Pennsyl-
vania. Diphtheria, meningococcus meningitis, scarlet fever and ty-
phoid fever are below previous low figures, while the incidence of
measles is above that for any prior year since 1944 and whooping
cough higher than for any other year since 1943.
During the current week 10,150 deaths, all causes, were reported

in 93 large cities in the United States, as compared with 11,313 for
the preceding week, 9,960 for the corresponding week of 1947, and
10,401 for the same week in 1946. The cumulative total for the first
3 weeks this year is 31,881, as compared with 30,807 for the same
period last year.1

(191)
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Telegraphic morbidity reports from State health ojfcers for tle week ended Jan. 17,
1948, and comparison with corresponding week of 1947 and 6-year median

In these tabbs a zero indiates a defInite report, whfle leaders imply that, although none was reported,
cases may have occurred.

Diphtheria Influenza M_asles Meninitis,

Week Week Week Week
Divdo an Sss ndd Me- de: Me- eded Me- ended

-
Me.

.dian dha tdan _ dan
Jan. JsL I1 Jan Ju. 193 Jan. Jm 143 JAIL JsatL 1943-
17, 11, 47 17, 11, 47 17, 11. 47 17, 11, 47
1948 1947 1948 197 1948 1947 194811947
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qlegraphic morbidity reports from State health officers for the week ended Jan. 17,
1948, and comparison with corresponding week of 1947 and 5-year median-Con.

Poliomyelitl Scarlet fever Smallpox Typhoid and para-
typhoid fever

Week Week Week Week
Division and State ended- Me. ended- Me- ended- Me- ended- Me-

dian dian dian dian
Jan. Jan. 1943- Jan. Jan. 1943- Jan. Jan. 1943- Jan. Jan. 1943-
17, 11, 47 17, 11, 47 17, 11, 47 17, 11, 47
1948 1947 1948 1947 1948 1947 1948 1947

NEW ENOLAND
Maine -0 1 0 14 27 27 00 0 0 1 0

New Hampshie- 0 0 0 2 3 9 0 0 0 0 0 0

Vermont---0 0 0 5 4 4 0 0 0 1 1 0

Massachusetts 1 1 120 148 241 0 0 0 2 4 0

Rhode Lsand-0 0 0 9 5 14 0 0 0 0 0 0

Connecticut 0 1 0 43 32 57 0 0 0 0 0 0

MIDDLE ATLAN

New York-4 4 4 210 286 399 0 0 0 2 3 3
New Jersey-0 0 0 62 102 103 00 0 0 1
Pennsylvania-4 0 0 204 159 272 0 0 3 2 2
EAST NORTH CENTBAL

Ohio----------------- 0 0 1 237 309 265 1 0 0 0 1
Indiana -1 7 1 56 82 83 0

illinos -1 2 1 122 127 223 0 0 1 3 1
Michigan 8 -1 2 2 136 119 118 0 0 0 0 0

Wisconsin-0 0 0 71 88 141 0 0 0 0 0

WES NORTH CENTRAL

Minnesota -1 1 1 40 35 63 00 0 0 0

Iowa --------- 0 2 1 40 33 63 0 0 0 1 0

Mlsouri -0 2 1 37 34 76 1 0 0 0 1 1
North Dakota-0 0 0 7 4 12 0 0 0 0

South Dakota 0 1 0 8 4 23 0 0 0 0 c 0

Nebraska 0 1 0 40 38 33 00 0 0 0

Kansas -0 5 0 25 42 64 0 0 1 0 1 0

SOUTH ATLANTC
Delaware-0 0 0 9 5 5 0 0 0 0 0

Maryland'-0 0 0 27 37 66 0 0 0 0 0 0

District ofColumbla- 0 0 0 10 16 25 0 0 0 0 0

Virginia-0 0 0 27 52 53 0 0 0 2 1 1

West Virginia 1 1 0 14 24 53 0 0 0 1 0 0

North Carolina-2 4 1 20 19 52 0 0 0 0 1 1

South Carolina-0 0 0 4 19 17 0 0 0 0 0 1
Georgia- --------- 1 11 9 13 0 1 0 0 1 1
Florida---------------- 1 3 1 11 18 8 0 0 0 1 1

EAST SOUTH CENTRAL
Kentucky.- 1 0 0 42 41 43 0 0 2 0 1
Tennessee-------------- 0 4 1 40 30 57 0 1 0 4 5 2
Alabama-0 1-O 1 12 14 15 0 0 1 0 1 0

Missisdippi 0 3 0 11 10 13 0 0 0 1 4 1
WEST SOUTH CENTRAL

Arkansas -------- 0 2 1 5 3 8 0 2 0 0 0 0

Louisiana ------- 1 2 0 7 5 10 0 0 0 2 3 4
Oklahoma- 0-- 42 6 18 0 0 1 0 0 1
Texas --------- 0 7 1 40 41 62 0 0 0 3 5 5

MOUNTAN
Montana -- 0 0 0 23 3 21 0 0 0 0 0 0
Idaho -- --- 7 0 7 16 16 1 0 0 0 0 0

Wyoming- --------- 1 1 3 9 0 0 0 0 0 0

Colorado -1 2 1 16 45 45 1 0 0 0 0 0

New Mexioo--------- 0 0 0 8 14 13 0 0 0 0 0 0

Arizona- 1---------- O 7 5 11 1 0 0 0 0 1
Utah ---------- 2 0 0 20 17 67 0 0 0 0 0 0

Nevada - ------ 0 0 0 3 0 0 0 0 0 0 0 0

PACIFI

Washington -- 10 2 1 80 42 42 00 0 0 2 1
Orepon 4 2 1 26 23 23 0 0 0 1 0 0

California ---s-------- 5 19 7 80 138 195 0 0 0 0 2 2

Total -40 91 46 Z 091 3361 36371 41 26. 43

2 Weeks

Seasnal low wek 4..

Total sinee low .----

- 1gr 17() 84 4,0881 4,4161 7T12 81 8 21 71r- 1 81

(11th) Mar. 15-21 (32nd) Aug. 9-15 (35h) Aug.5 (l1th) Mar. 15-21
.__ Sept. 5*

10,292124,960113,4481 26,6271 31,10 454151 2j 621 1041 340 3I, 091 4,W7
3 Period ended earlier than SSturday.
4 Dates between which the approximate low week ends. The specific date will vary from year to year.
Including paratyphoid fever reported separately as follows: Vermont 1; Massachusetts 2 (salmonella

infection); Oregon 1.
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Telegraphic morbidity reports from State health officers for the week ended Jan. 17
1948, and comparison with corresponding week of 1947 and 5-year median-Con.

Divson and State

NEW ENGLAN

Maim -.
New Ha-mpshre .
Vermont.
Massahet
Rhode Island
Connetict

MfIDDLE ATLNI
New YZo*k
New Jey -----------
Pennsylvania

EAST NORTH CENTRAL
Ohio
Indiana
Ilftlos-------- ---

Michigan 3
Wisoonsin

WEST NORTH CENRAL
Minneota --
Iowa ---------------
Missouri
North Dakota-
South Dakota --
Nebraska - -

Kansa--------------------
SOUTH ATLANT

Delaware --------------
Maryland 3.
District of Cohunbla --
Virgina--
West Virginia
North Carolina _
South Carolina-
Georgia
Fl rida

ECAST SOU2H CENTRAL
Kentucky------------------
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Alabama _
MIsIssippi -
WST SOUTH CEMNAL

Arkansas- _--------
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Texas
MOUTAIN

Montana-
Idaho
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Arizoa-
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Nevada--------------------
FAIIIFI

Washingt-n_-
Californa-----------

Total _
Same week: 1947
Median, 1943-47
2 weeks: 1Is

1947
Median. 1943-47

Whooping cough
Week ended-

Jn. Jan.
17, 11,
1948 1947

13 17

51 i9
119 196
6 9
27 46

154
69

133

107
29
73
134
86

79
16
26
5

4
19
45

44
11
66
14
29
56
26
24

11

31

.71
7

29

13

296
123
221

88
34
104
171

149

6
9

21

----ii1
8

9
80
11

31
36
67

66
4

32

43
23
28

9

5
5

240

is
12

Me
diam
1943
47

114

21
11

34

3

3M
89
1E

73

89
23
77

122
80

32
9
13
4
2
3
34

3
77
9

39
31
77

64
7

25

38
21

2B

9
2
5

174

6
2
5
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WEEKLY REPORTS FROM *
City report. for wk edsd Jan. 10, 1948

This tabb lit the reports ftm 90 etesofmore than 10,000 populto dtibutedthout the Unitied
States, and represents a rass secto of the currt urban Inide of the diseases nlde In the table.

Porthnd O 0 0 0 2 0 2 O 0 17

InVeumo Az
DlvIm.Slotate,andCity-

NEW ENGLAND

Maine:
Portlad-- 0 0--- 0 2 0 2 0 0 17

New HampshIre:
Concrd-0 0--- - 0 0 0 0 0 0 ----

Vermont:
Eane---------0 0----0-----0 0 0 0 0 0----

Massachusetts:
Boton --------- 0 0---- 0 188 1 15 0 17 0 0 18
FallRiver - 0 0 0 1 0 5 0 0 0 0 4

0 0 1 00 2 0 1 0 0 6
a---- --- 0__O0 0 10

Rhode Island:
Providence------- 0 0-- 1-I---- 0 2 0 5 0 0 9

Connecticut:
Bridgeport ---- 0 0--- 0 1 0 0 0 0 0 0 2

Hartford.. - 0 0 0 ----- 3 1 1 0 0 8
NewHaven----- 0 0 1 0-----1 3 0 0 0 0 6
MIDDLE ATLANT

New York:
Buffalo -1 0 0 1 0 16 0 6 0 0 21
NewYork- 10 1 1 5 362 6 92 1 53 0 0 40
Rocheter - 0 0- 1 0 2 1 10 O 0 4
Syrase-0 0 0 3 0 2 0 12 0 0 9

New Jersy:
Camden- 1 0 0 0 6 0 1 0 0
Newark-0 0----- O 2 0 15 1 10 0 11 0 0 12
Trenton- 1 0O 0 8 0 2 0 0 0 0 2

Pennsylvanis:
Phlade-phl&- 1 0 28 0 51 0 39 0 55 0 1 33
Pittsb-rgh - 0 0 1 2 2 9 1 1 0 1 6
Reading------------- 0 0 0 2 0 1 0 2 0 0 3

EAST NORT CENTRAL
Ohio:
Cincinnat-- 0 0 1 25 1 3 0 17 0 0 2
Columbs-- 5 0 0 70 0 6 0 4 0 0 9

Indiana:
Fort Wayne- 1 0 0 2 0 0 0 3 0 0 1
Indianapols- 1 0 0 35 0 9 0 6 0 0 4SouthB - 0 0--O0 4 0 0 0 1 0 0 3
Tom Haute- 0 0 0 12 1 1 0 2 0 0-

Chc-go- ---- 0 0 0 375 5 23 1 37 0 0 25Springfield - 0 0--0- 2 0 0 0 0--Mich=gn:
Detroit-____ --- 0 0 ____ 1 17 1 9 0 31 0 0 32Flnt -------------- 0 0 0 0 3 0 6 0 0
GrandRaps- 0 0- 0 162 0 0 0 4 0 0 9Wiscnsin:
Kem____s__a__ 0 0- 0_ 16 0 0 0 1 0 0-----Mwa __ee - 0 1 0___O 6 2 5 0 16 0 0 16R__be-0 0---- 0 O 22 0 1 0 4 0 0
Superior-0 0 1 0 2 0 1 0 0 3

WEST NORTH CENTRAL
Minne_t:

Duluth -- 0 0 0 1 0 1 0 8 0 0 21Minneapolis 1 0- 0 243 0 4 0 13 0 0 39St.F___ _......_.._. 3 0 0O 8 0 3 0 6 0 0 9Misoulri:
KanesCity .- 1 0 7 0 3 0 11 0 7 0 0 78t. --- 0 0__ __.0o-o-o0 0 1 1 0 1 1L _----------- 4 1 2 1 5 0 12 0 14 o 2 4

*Insmeinstancesthefiuresincude nonreidters.
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CitUy reports for week ended Jan. 10, 1948-Continued

Division, State, and City

WEST NORTH CENTRAL-
continued

North Dakota:
Fargo--------

Nebraska:
Omaha

Kansas:
Topeka
Wichita --------

SOUTH ATLANTIC

Delaware:
Wilmington-----

Maryland:
Baltimore------
Cuimberiand ----
Frederick

District of Columbia:
Washington ------

Virginia:
-Lynchburg
Richmond------
Roanoke-_

West Virginiat:
Charleston------
Wheeling-------

North Carolin a:
Raleigh---- ---

Wilmington -__-

South Carolina:
Charleston__

Georgia:
Atlanta
Brunswick-_
Savaninah------

Florida:
Tampa

EAST SOUTH CENTRAL

Tennessee:
Memphis------
Nashville

Alabama:
Birmingham
Mobile-------

WEST SOUTH CENTRAL
Arkansas:

Little Rock
Louisiana:

New Orleans-----
Shreveport______

Oklahoma:
Oklahoma City---

Texas:
Dallas-------
0alveston-____
Hlouston-------
San Antonio

IMOUNTAIN
Montana:

Billings---- ---GreatFal
I4iasoula

Idaho:

Colorado:
Denver-------
Pueblo-------

Utah:
Salt Lake Clty--.

I8

a,

p

0

0
0

0

1

19
1

0
0
0
0
0
0

0
0
0

0

0
0

0

0

0
1

0

0

0

0

0

0
0

1

0
0
0

0

0
0
0

0
0

0
0
0

0

0
0
0

0

0

0

0

0

0

0

0

0

0

0

0

0

hInfuenza

0 t

-

0 0

1 0 ----

3 0----

0 0----

0 0----

2 0 4

0 0 ----

0 0----

0

0

0
0

0

0
0
0

0

0
1
0

0
0

0
0
0

1

1
0
0

0

1

2

0

0

0

1

0

20

44

12

19

0

a0

C0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

(a a*

as
..* cd ~

3

7

4

7

0

0

9

3

6

0

6

1

4

3

3

2

6

0

0

2

12

5

4

3

0

7

6

4

1

7

11

0 22 0 0

- 0 2

0 0 0

0 0 1

0 ---- 0 0

0 39 0 1

0----- 0 1

0 9 0 2

a)
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0
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2
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3

2
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2
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City reports for week ended Jaai. 10, 1048-Continued

I' vision, State, and City

PACIFIC

Washington:
Seattle .
Spokane .
Tacoma .

California:
Los Aingeles-----
Sacramento .
San Francisco.

2
0
0

4
0
0

Total - 61

Corresponding week, 19471' 90
Average 1943-471. 7,5

4 fA
0

.d 2
6-a

0 N
tg
8 *.a
0

0 1.4.1
w

0
0
0

0
0
0

4

Influenza

.a
0 9

668
1
3

817

50
.1, 428

0
0
0

8
0
0

4

59

18
1

160

32 2,076

.C)
l0490

0C)Ia-O

0
0
0

2
1
0

0 c

a 0
P4 04

5

0

5
0
12

32 465

16 687 1399
251 31,501 ------I 2484

2
0
0

0
0
0

12

I-C

c1

8
0
3

17
1
8

489

443
891

N

0

a(co
q

0
0
0

0
0
0

0

0
0

as0

.0 O.

=~ Cs
' c'h15: Q&

0
0
0

0
0
0

5

5
9

.0
be

I:3
8
Icnto,asC
0

0

7

1

22
2
2

612

489
565

I Exclusive of Oklahoma City. 2 3-year average, 1945-47. 3 5-year median, 1943-47.

Dysentery, amebic.-Cases: Buffalo 1; Chicago 1; St. Louis 1; Atlanta 1; Los Angeles 4.
.Dysentery, bacillary.-Cases: Worcester 1; Providence 2; Flint 1; Memphis 1: Los Angeles 3.
Dysentery, unspecified.-Cases: San Antonio 2.
Tularemia.-Cases: Kansas City 1: Nashville 2.

Rates (annual basis) per 100,000 population, by geographic groUps, for the 90 cities
in the preceding table (latest available estimated population, 83,745,800)

New ~ ~ ~ ~ ~ ~ ~~ ~~1 Nngan---.00. . .,| . 36 2. 0.( 0. -9

ka Nr C 4I 0 Go0 0..cn InfluenzaI

Cs CD
_____

coAlnc-25 6111 4 0 .5 V0.0o
Cs 0a 0

CD cc ~~0 as

NeSwEngland --0.0 0.0 5.2 2.6 497 5.2 83.6 2.6 94 0.0 0.0 193
Mfiddle Atlantic------6.5 0.5 14.8 3.7 205 4.2 82.8 1.4 70 0.0 0.9 60
EastNorth Central-----4. 7 0.7 0.0 1.4 506 6.8 43. 4 0.7 90 0.0 0.0 70
West North Central.---- 17. 9 2.0 17.9 2.0 557 2.0 85. 5 2.0 109 0.0 6.0 219
South Atlantic-------24.5 1.6 111.1 4.9 110 6.5 91.5 1.6 65 0.0 0.0 147
E,ast South Central ---- 5.9 0.0 94. 4 29.5 89 5.9 141.6 0.0 53 0.0 0.0 35
West South Central 7. 6 0.0 35.6 7. 6 56 5.1 94.0 2.5 23 0.0 0.0 43
Mountain -- ---- 47. 7 0.0 31.8 0.0 556 0.0 55.6 15.9 151 0.0 0.0 373
Pacific -------------- 9.5 0.0 1.062.8 14.2 384 4. 7 36.4 3.2 59 0.0 0.0 54

Total -.-- ----- 9.5 0.6 126.6 5.0 322 5.0 72.0 1.9 76 0.0 0.8 95

TERRITORIES AND POSSESSIONS
Puerto Rico

NotiJfiable diseases-5 weeks ended January 3, 1948.-During the 5
weeks ended January 3, 1948, cases of notifiable diseases were re-
ported in Puerto Rico as follows:

Disease Cases

'hickenpox ---------------------
')iphtheria---------- ----

Oysentery ----------------
;onorrhea ---------------------------
Influenza ---------------------------
M4alaria ---------------------------
TMeasles---------------------
"'oliomyelitis ------------------------

18
163
6

235
106
294
416
2

Disease

Syphilis .---------.
Tetanus -------------
Tetanus, infantile .
Tuberculosis (all forms) .
Typhoid fever .
Typhus fever (murine) .
Whooping cough .

Cases

170
16
2

896
9
5

149

- --l -l l--l--

:1 ..I .. ..i:.tI .. I

,, _ ,_-



FOREIGN REPORTS

CANADA

Provinces-Communicable diseases-Week ended December 27,
1947.-During the week ended December 27, 1947, cases of certain
communicable diseases were reported by the Dominion Bureau of
Statistics of Canada as follows:

Disease ~Prince Nova New Que- On- Ma -'Sas- Al-
Bri

TotalDisease | Edward ruScotni -| Brnsewe2 toba katch- berta Colum- TotaIsland *ik ewan bi

Chickenpox- - - 27 1 176 228 43 40 38 24 577
Diphtheria- --- - 1- 19 5 1 6 32
German measles ---- 7 8 1 1 6 4 27
Influenza ------- - 4-- 4 -----8
Measles- -- 1 528 315 19 5 27 4 899
Meningitis, meningo-
cocus ----- I --- 1 3

Mumps --- 7 1 211 72 10 19 20 8 348
Poliomyelitis- 2 -3-5
Scarlet fever --- 2 4 20 64 2 2 8 2 104
Tuberculosis (all forms) --- 5 15 69 16 392 22168
Typhoid and paraty-
phold fever ---- 4 -----1 5

Undulant fever -----1-- 2 3
Venereal diseases:

Gonorrhea 2 5 11 40 61 25 17 38 31 230
SyDhilis 10 9 29 25 2 4 3 14 96
Otherforms- ------- 2 2

Whooping cough --- 2- 43 34 9 1 19 5 113

JAMAICA

Notifiable di8eases-5 weeks ended January 3, 1948. -During the
5 weeks ended January 3, 1948, cases of certain notifiable diseases
were reported in Kingston, Jamaica, and in the island outside of
Kingston, as follows:

ngtnOther Kgs,nOther lo-

Disease Diseaseaiingiton |stieKhlvdm caiities '~~~~~~~~~~~altis

Cerebrospinal meningitis- 2 1 Leprosy-------------1 2
Chickenpox -------- - 6-- Tuberual-52 68
Diphtheria -5 3 Typhoid fever - 9 123
Dysentery -4 4 Typhus fever (murine)-2-
Erysipel -----------1-

(198)
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REPORTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK

NOTE.-EXCePt in cae of unusual Incidence, only those plac ae included which had not previously
repurted any of the above-mentioned diseases, except yellow fever, during recent months. All reports of
yellow fever are published currently.
A table showing the aumulated ures for the diseases for the year to date is published in the PUuPLIC

HEALTH REPORTS for the last Friday in each month.

Plue

Chkina-Yunnan Province.-For the period April to November 1947,
inclusive, approximately 770 cases of plague with about 220 deaths
had occurred in the western part of Yunnan Province, China.;
Madgascar.-Plague infection has been reported in Madagascar

as follows: December 1-10, 1947, 15 cases, 14 deaths; December
11-20, 1947, 10 cases, 7 deaths.

Smallpax

China-Shanghai.-For the week ended January 3, 1948, 58 cases
of smallpox were reported in Shanghai, China.
India-Caktdta.-For the week ended January 3, 1948, 329 cases

of smallpox were reported in Calcutta, India.
Tunisia.-For the month of November 1947, 206 cases of smallpox

were reported in all of Tunisia. On December 13, 1947, 15 cases of
smallpox were reported in Tunis and suburbs and 34 cases were
reported in the interior of Tunisia.

Yellow Fever

Belgian Congo-Orientake Province-Bondo.-On November 20,
1947, 1 fatal case of yellow fever was reported in the region of Bondo,
Orientale Province, Belgian Congo, and pathologically confirmed
January 7, 1948. The last previously reported case of yellow fever
in Belgian Congo was during the year 1944.

DEATHS DURING WEEK ENDED JAN. 10, 1948
[From the Weekly Mortality Index, Isued by the National Office of Vital statistics]

Week ended Correspondd
Jan. 10, 1gs8 ing week,

Data for 9s lre cities of the united States:
Total deaths------------------- ------------------ 11,31310,638
Medin for 3 prior years -10, 638
Total deaths, ft 2 weeks of year -21,731 20,847
Deths under I year ofage - 863Medjin for 3 prior yar -.61
Deatbs under ywear of ae, irs 2 weeks of year -1,547 1,677

Data from ndul I ne epmes:
Po (deahan 66br 844 59 67,231,066
Number of death jim -- ---------------- - - --- - 14,153 11.563
Death cklms per 1,0 polies in foe, amnnl rate -11.1 9.0
Death clams per 1,000 pocies, rt 2 weeks of year, annual rate-& 5 & 4

x


