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THE NOMENCLATURE OF THE MELITENSIS-ABORTUS GROUP
' OF BACTERIAL ORGANISMS.

By Awnce C. EVANs, Associate Bacteriologist, Hygienic Laboratory, United States Public Health Service.

There is 8o much confusion in the nomenclature of the melitensis-
‘abortus group of bacterial organisms that a brief consideration of the
various names that have been applied, together with conclusions as
to the generic and specific names which appear to be available and
valid in the light of recent investigations, is a necessary preliminary
step to the publication of reports of further investigations of this
subject.

The first report of the isolation of cultur&s of the group of organ-
isms under consideration was by Bruce in 1887.! He obtained the
specific germ, upon autopsy, from the spleens of human cases
which had died of undulant fever on the island of Malta. It was not
until 1893, however, when he published a more complete description
of his organism, that he named it “ Micrococcus melitensis.”

Durham (1898) appears to have been the first writer to note
that a bacillary form also occurs. He believed that conditions of
temperature and medium determined whether the forms would be
coccoid or bacillary.

Eyre (1912) mentions the fact that some investigators consider
the organism a real “bacillus.” He explains the rodlike forms as
involution forms, however, or as dividing cocci between which the
separation is not yet complete.

The generic name “Bacillus” for the Malta fever organism has
been used by Jordan in his “Textbook of General Bacteriology”
since the third edition, which appeared in 1912. The majority of
American textbooks, however, have clung to the name ‘ Micrococcus
melitensis,” although all investigators who have studied the organism
in recent years have agreed that it is a rod form.

Bruce’s choice of the generic name * Micrococcus” is explainable.
In the Hygienic Laboratory collection of 19 strains from human

1 Bibliographic references are given at the end of this article.
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sources there are 3 for which the geographical source is not accu-
rately known, but circumstantial evidence indicates that two of
them, possibly all three, were originally obtained on the island of
Malta. The history of these strains is as follows:

Strain 102 was obtained in December, 1907, from England. Ac-
cording to the record it was labeled ‘“ M. melitensis, Dr. Annett.”
Strain 103 was obtained from the Royal Army Medical Corps of
London, England, in January, 1908. It was labeled ‘M. melitensis,
R. A. M. C.” Colonel Bruce, R. A. M. C., the discoverer of the
Malta fever organism, was the chairman of the British Commission
for the Investigation of Mediterranean Fever, which made its report
of the investigation on the island of Malta during the years 1905—
1907. It appears very likely that these two cultures, received from
England .a few months subsequent to the publication of the final
report of the commission, were obtained on the island of Malta.
There is no record .of the origin of the third strain, No. 104, other
than that it was obtained from the United States Naval Medical
School in 1909. The fact that the strain is identical with strains
102 and 103, according to every test that has been applied, suggests
that possibly this strain, also, may have been collected in Malta.

The three strains under discussion consist almost entirely of coccoid
cells. They present quite a different appearance from the remaining
strains in which distinct rod forms are evident at a glance, scattered
among the coccoid cells. In this connection it should be noted that
the illustration accompanying Bruce’s description of his organism
corresponds with the three strains of predominating coccoid cells.
Most of the cells of these strains (102, 103, 104) are, in Bruce’s own
words, “round or slightly oval,” with only an occasional distinctly
elongated form. Serologically, also, the three of our coccoid strains
belong to a distinct type, as shown by the agglutinin absorption
reactions. ,

It appears most probable that Bruce was working with strains
which were of peculiar morphological type, as judged by the mor-
phology of the majority of the 19 strains in our collection. If the
morphology of the species were to be judged by these three strains
alone, it might still be considered a ‘“ Micrococcus:” There is no
question, however, that they belong to the same species as the more
common strains in which the bacillary forms are more predominant,
for strains of both morphologies are identical in cultural and biochemi-
cal reactions, and they can not be differentiated by the simple
agglutination reactions.

In 1918 the present author made the observation that there is a
very close relationship between the Malta fever organism and the
so-called ““Bacillus abortus” which Bang, in 1897, had estabhshed
as the cause of contagious abortion in cattle.



1945 August 24, 1923,

The generic name “Bacillus,” which formerly had been applied

promiscuously to all rod forms of bacteria, was no longer in conformity
with the nomenclature adopted by the Society of American Bacteri-
ologists, since the Committee of the Society of American Bacteri-
ologists on Characterization and Classification of Bacterial Types, in
its 1917 report, restricted the generic name “Bacillus” to aerobic
spore-bearing rods. The nonspore-bearing pathogenic rod forms
were classified in the genus “ Bactertum.” Thus “ Bacillus abortus’
became “ Bacterium abortus,” * and the closely related “ Micrococcus
melitensis” became “ Bacterium melitensis.”” Following the writer’s
observations that the causal agent of Malta fever in man and that
of contagious abortion in cattle are closely related, and that the
so-called “ Bacillus bronchzseptwus”—the cause of distemper in dogs
and of a similar disease in other animals—resembles them morpho-
logically, culturally, and biochemically, the Committee suggested
(1920) that if these observations were confirmed the mentioned
organisms should probably constitute a new genus, because they
differed so widely from the type species of the genus Bacterium.
- That the Malta fever and contagious abortion organisms are closely
related was- confirmed by Fleischner, Meyger and Shaw in 1919, and
later by a number of other investigators. . Meyer and Shaw (1920)
proposed the generic name “Brucella,” in the family Bacteriacez, to
include the Malta fever and contagious abortion organisms. = That
name has met with general approval, and has been used by forelgn
mvestlgators (Khaled, Archibald).

Meyer and Shaw did not, however, give a generic diagnosis for the
genus Brucella, and they did not consider other species besides the
melitensis-abortus group which would logically belong to the new
genus. They were apparently unaware that Castellani and Chalmers
had already described a newly created genus,  Alkaligenes,” which,
according to its definition, would include the melitensis-abortus group.
The definition is as follows: “Bacillace growing well on ordinary
laboratory media; not forming endospores; aerobes, and often facula-
tive anaerobes; without fluorescence, pigment formation, or gelatin
liquefaction; without polar staining; Gram-negative, without a
capsule * * * Milk not clotted; glucose and lactose not fer-
mented.” The type species of the genus ““ Alkaligenes” as established
by “original designation,” is A. fzcalis, a common intestinal sapro-
phyte. Castellani and Chalmers left the ‘ Micrococcus melitensis”
unclassified generically—* Incerta sedes’’—because they were doubt-
ful as to whether it should be considered a coccus or a rod form.

1 In its final report on the families and genera of the bacteria (J. Bact. 1920, 5: 191-229), the Committee
changed the specific name ““abortus’’ to “abortum,’’ presumably to have the ending agree with Bacterium.
This was an error, for abortus is not an adjective, but a Latin noun in the genitive of the third declension.
Hence its ending is independent of the ending of the generic name.
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Bacteriological nomenclature is passing through an experimental,
transitional stage, and criteria which should serve for valid specifie
or generic distinctions have not been established in detail. The
characteristics which are available at present for bacterial classifica-
tion are few; they are more or less variable according to varying
conditions; and they are not well correlated. Hence comes the
difficulty in classifying bacteria into a system comparable with that
of the higher organisms. It appears that, in many cases, distinction
must be made by means of the sum total of differences, rather than
by differences in particular stable characteristics, such as obtains in
the classification of higher organisms.

If melitensis is considered cogeneric with fwcalis, then the Law of
Priority demands the acceptance of the generic name Alkaligenes.
If, however, the differences between the two species are sufficient for
generic distinction, the valid name of the genus is Brucella. The
writer is of the opinion that a generic distinction shouild be made
between the organisms under discussion, which are characteristically
invaders of the tissues of animals, and the type species of Alkaligenes,
which is characteristically a saprophyte. Morphologically, also,
melitensis is readily distinguished from fwcalis by its smaller size
and by its great numbers of cocccid cells.

. There- is given herewith a general description of melitensis, the
type species of the genus Brucella:

' Minute rods with many coccoid cells; (the cells of 2-day cultures
grown on the surface of plain agar and stained with carbol fuchsin
appear about 0.5 of a micron wide and 0.5 to 2 microns long); not
forming endospores; nonmotile; aerobic, or preferrinﬁ a slightly
reduced, partial pressure of oxygen; without gelatin liquefaction;
Gram-negative; ?arasitic, invading animal tissues; neither gas nor
acid production from the carbohydrates.

Other species, which vary somewhat from the foregoing descrip-
tion, will logically be allocated to the genus Brucella. This genus
should include a variety of small rod-forms commonly present in
freshly drawn cow’s milk. These forms were described in an earlier
publication (Evans 1918) as bacteria related to ““ Bacterium abortus.”
Some of them vary from the typical Brucella in the production of a
slight amount of acid from the carbohydrates. The genus Brucella
should also include the species bronchisepticus, which varies from the
typical Brucella in being motile. A number of other species should
also probably be classified in the genus Brucella. '

Meyer and his associates have continued the used of the abbrevia-
tion “B.”” for the generic designation of melitensis and abortus. Since
that is the accepted abbreviation for the genus Bacillus, there should
be some other for the genus Brucells. The abbreviation Br. is pro-
posed for that genus.
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But the point may be made here that whenever a generic name is
referred to in any paper it should be printed in full the first time it is
cited in the article.

Every investigator since 1918 who has compared the Malta fever
.and the contagious abortion organisms has found a close relatlonsh.lp
between them. The literature on this subject is reviewed in the
following paper. The accumulating evidence of the close relation-
ship between the strains of bovine and human origin has culmi-
nated in the conclusion by Burnet, that melitensis and abortus are
not distinct bacteriological species, but merely distinct serological
varieties or subspecies of one and the same species. All the literature
on the subject leads to this conclusion. Observing priority of publi-
cation as determining the nomenclature, we must adopt as the specific
name for the melitensis-abortus group the name melitensis.

The writer has recently collected a considerable amount of serologi-

cal data which show that strains of human, bovine, porcine, caprine,
and equine origin can not be distinguished by the simple agglutination
test. By the agglutinin absorption test these strains fall into
distinct serological types which may be considered as varieties or
subspecies. One, which may be designated as the Brucella melitensis
abortus variety includes the majority of bovine and porcine strains.
The serological types which consist chiefty of strains from human
and caprine sources may be designated as variety melitensis, i. e.,
Brucella melitensis melitensis, and may be further designated tenta-
tively as ‘A, B, etc.

The varieties abortus and melitensis A of Brucella melitensis are
more closely related to each other than are Types I and II Neisseria
intracellularis-meningitidis (Meningococcus), and they are also more
closely related than are Types I and II Diplococcus pneumonize
(Pneumococcus); for in the case of both of these other species the
serological types can be differentiated by the simple abglutmatlon
test.

Acknowledgment.—The writer is indebted to Dr. C. W Stiles, of
the Hygienic Laboratory, for advice concerning the principles of
Linnean nomenclature.

REFERENCES CITED.

Archibald, R. G. (1923): An unusual and fatal case of undulant fever contracted in
Khartoum. J. Trop. Med. & Hyg., Lond., 26, 55-57.
Bang, B. (1897): Die Aetiologie des seuchenhaften (‘‘infectitsen’) Verwerfens.
Ztschr. f. Thiermed., Jena, 1, 241-278.
Bruce, David:
(1887)—Note on the discovery of a microorganism in Malta fever. Practioner,
Lond., 39, 161-170. '
(1893)—Sur une nouvelle forme de fidvre rencontrée sur les bords de la Méditer-
rannéenne. Ann. de I’Inst. Pasteur, Par., 7, 289-304.
Burnet, Et. (1923): Rapports du Micrococcus melitensis et du B. abortus de Bang.



‘August 24, 1938, 1948

Axch. Inst, Pasteur de I’Afrique du Nord, 3, 48-66. :

Castellani, Aldo, and Chalmers, AlbertJ. (1919): Manual of tropical medicine. 8d ed.,
2436 pp. London.

Durham, Herbert E. (1898): Some observations on the Micrococcus melitensis (of
Bruce). J. Path. & Bacteriol., 5, 377-388.

Evans, Alice C. (1918): Further studles on Bacterium abortus and related bacteria.
II. A comparison of Bacterium abortus with Bacterium bronchisepticus and with
the organism which causes Malta fever. III. Bacterium abortus and related
bacteria in cow’s milk. J. Infect. Dis., 22, 580-593; 23, 354-372.

‘Eyre, J. W. H. (1912): Mittelmeerfiecber. In Kolle und Wassermann, Handbuch
"der pathogenen Mikroorganismen. 2. Aufl., Bd. 4, 423, 424.

Fleischner, E. C., Meyer, K. F., and Shaw, E. B. (1919): A résumé of some experi-
mental studies on cutaneous hypersensitiveness. Am. J. Dis. of Children, 18,
577-590.

Jordan, Edwin Q. (1912): A textbook of general bacteriology. 3d ed., 623 pp.

Philadelphia and London.

Khaled, Z. (1921): A comparative study of bovine abortion and undulant fever, from
the bacteriological point of view. J. Hyg., Cambridge, Eng., 20, 319-329.

Meyer, K. F., and Shaw, E. B: (1920): A comparison of the morphologic, cultural,
and biochemical characteristics of B. abortus and B. melitensis. Studies on the
genus Brucella nov. gen. I. J. Infect. Dis., 27, 173-184.

Royal Society (London) Advisory Committee (1905-1907): Reports of the Commission
appointed by the Admiralty, the War Office, and the Civil Government of Malta,
for the investigation of Mediterranean fever. Pts. 1-7. London.

Winslow, C.-E. A., Broadhurst, Jean, Buchanan, R. E., Krumwiede, Chas., jr., Rogers,
L. A, and Smit.b, George H.:

(1917)—The families and genera of the bacteria. Preliminary report of the
Committee of the Society of American Bacteriologists on Characterization and
Classification of Bacterial Types. J. Bacteriol., 2, 505-566.

(1920)—The families and genera of the bacteria. Final reportof * * * Ibid.,
5, 191-229.

THE SEROLOGICAL CLASSIFICATION OF BRUCELLA MELI-
TENSIS FROM HUMAN, BOVINE, CAPRINE, PORC!NE, AND
EQUINE SOURCES.

By ALICE C. EVANS, Associate Bacteriologist, Hygienic Laboratory, United States Public Health
Service.

REVIEW OF THE LITERATURE.

The observation that the causative organism of Malta fever and
that of contagious abortion in cattle are closely related in their
morphological, cultural, biochemical, serological, and pathogenic
characteristics (Evans, 1918) was confirmed by Meyer and his
associates in this country, by Zeller, Jaffé and Skari¢ in Europe,
by Khaled in Egypt, and by Burnet in Tunisia. Fleischner, Meyer,
and Shaw found, further, that the test for cutaneous hypersensitive-
ness, which they regard as highly specific, can net differentiate be-
tween experimental infections in guinea pigs, caused by Brucella
melitensis varieties abortus and melitensis.! Burnet subjeeted four

1See the preceding paper (pp. 1843-1948 of this issue) for a discussion of the nomenclature of this
bacterial species.
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Malta fever patients to the intradermal test with three Br. meli-
tensis antigens, one prepared with the melitensis variety and two
with theé abortus variety—a bovine and a porcine strain, respectively.
The three reactions were positive at the same time in all four cases,
and in all four cases the porcine strain provoked the strongest reac-
tion.

Fleischner, Veckl Shaw, and Meyer compa.red the pathogenicity
for monkeys of strains of Br. melitensis from human and from bovine
sources. By feeding large doses of virulent strains of the abortus
variety they were able to infect monkeys as demonstrated by isola-
tion of the organism from the viscera and heart blood at necropsy.
Br. melitensis melitensis was far more invasive, however, causing
infection in comparatively small doses.

Meyer and his associates also studied the pathogemclty of the
abortus and melitensis varieties of Br. melitensis for guinea pigs.
They found the abortus variety slightly more invasive and virulent,
as a rule, than the melitensis variety. The gross anatomic and the
histologic changes were so nearly alike for the two infections, how-
ever, that they could sometimes be differentiated only by careful
serologic cross absorption tests with the isolated organisms. Jaffé
also found that the inflammatory changes in the case of Br. meli-
tensis varieties abortus and melitensis infections in guinea pigs were
qualitatively alike, with more pronounced changes in the case of
the abortus infections. Burnet also states that he is of the impres-
sion that the abortus variety is more virulent than the melitensis
variety for guinea pigs. On the contrary, Khaled found the meli-
tensis variety much more virulent than the abortus variety for guinea

pigs.
. Huddleson found that -the tissue changes produced in guinea pigs
by virulent strains of the melitensis variety could not be distinguished
from those changes produced by virulent strains of the abortus
variety. Certain strains of both varieties failed, however, to pro-
duce the characteristic lesions in guinea pigs. The author attributes
the lack of virulence to long cultivation in an artificial medium.
It is well recognized that pathogenic bacteria lose their virulence
when grown on artificial media, and this loss in virulence has been
commonly noted in the organism of contagious abortion. Hence a
fair comparison of the virulence of the varieties of Br. melitensis
can not be made with strains whose histories differ greatly. '
Khaled immunized a monkey by treating with the abortus variety
and found a mild reaction to an infecting dose of the melitensis
variety as compared with an untreated control monkey. This
was the only record of a cross immunization experiment found in
the literature. : - : :
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Feusier and Meyer made a study of the agglutinin absorption re-
actions of 1 bovine and 11 human strains of Br. melitensis and 2
strains of .paramelitensis. The strains fell into groups as follows:

Group 1: One human strain of Br. melitensis, and the one
bovine strain.

Group 2: Nine human strains of Br. melitensts.

. Group 3: One human strain of Br. melitensis.

Group 4: Two strains of Br. paramelitensis.

Groups 1 and 2 were so closely related that they oould not be
differentiated by simple agglutination tests, although certain differ-
ences were manifest in agglutinin absorption tests. Thirty-two
strains isolated from aborted fetuses or pathologic discharges. or
milk of cattle and hogs in this country or in England all fell into
group 1, according to the tests that were made. The authors state,
however, that the complete absorption technique was carried out
with only one strain of the abortus variety.

A review of the literature, therefore, leaves no question about the
close relationship between strains of Br. melitensis from bovine and

human sources.
SCOPE OF THIS STUDY.

The epidemic of Malta fever which occurred in Arizona in 1922,
(reported by Lake) and a few sporadic cases which have come to
our attention have renewed an interest in the causal organism of
this disease. It appeared important that a larger series of human
strains than that of Feusier and Meyer should be serologically
classified and compared with caprine strains and with the organism
causing contagious abortion in cattle and other species of domestic
animals.

Accordmgly, a collection of strains has been made. The sources
of the strains and the date of isolation, as far as the information
could be obtained, are recorded in tabular form (Table I). The
writer is indebted to the many investigators whose names appear in
the table for generous response when requests for cultures were
made. Altogether 49 strains have been received and serologically
classified.

Tapre 1.—IHistory of the strains.

STRAINS FROM HUMAN SOURCES.

Num-
ber of Pathological | pate of isolation. | Place of isolation. From whom obtained.
strain.

102 | (Pececensccscccean [ €9 P, (Dececonccconcnnn- H ic Laboratory collection.

Obtained from England in 1907.
Labeled ‘M. melitensis,” Dr.
03 | (D) ?) (6] n“g'}"m Labarat:
103 | (?)eececncnccccccee) (Meveeeacaceccccee (Mecencieannannn.. ygienic

Obtained o‘i{o 1 Am?

Medical Corps, London,
in 1908,
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TapLe 1.—History of the strains—Continued.
STRAINS FROM HUMAN SOURCES—oontinued.
Num- .
ber of P‘W Date of isolation. | Place of isolation. From whom obtained.
strain. g
weeosnccsacescee] (Peceennnanannaaas L 9 J, Hygienic Laborat Collection.
1041 M M ™ ggtained from UogyNaval Medi-
Austria (? Drea!KSchoohl‘ln o Originally from
PP [ ¢ ) PRSP PRRN ustria (?)........ 0] na
el R m ) Royal Arm;Mf'mclicalCorpsy Lon-
a2 ? Sieily (1) ann Fi‘nghmd Obtained from
cecssacsrcssenes cecesenaccaacs..| Siclly (D.......... eyer. n
@ m 0 v Dr. Guido T’s’ar, Catania, Sicily.
428 | (D.eeee.... ceeeene (Meeeeeen ceecee...| Tunisia (?)........ Dr. K. F. Meyer. Obtained from
Dr. E. Sergent, Institut Pasteur
d’Al!:ene, Tunis.

451 | Blood............. September, 1922...| Phoenix, Ariz..... r. G. C. Lake.

458 | Blood............. November, 1922. .. Baltimore, Md.... Dr H. L. Amoss, Johns Hopkins

University Hospital, Balumore,
cecemscncocraces § 4 J . | 4 YN Army Medical School, Washingto:

x| n ™ (]J)i)b Obtained from New g!;(:,k

ty.

62| (Deeene-.- AmD y MedicalSchool, Washington,
cevecnce Army Medical School, Washi

el B yD.C. btained from Pa li::g.

Davis and Co., Detroit, Mich,

Londin, B On‘glnal}y X’om "Kral’s gol.lectﬁgn.

1000 ccecccaccccs| 1806.ccececec......| London, Eng...... Society of American Bacteriolo-

6B e gistss"r collection. Labeled *Mi-

r HX, Multord Co. Gultare No. 545

..... ford Co. ure No. 543.

= m m ® { bltalmed from Kral’s Museum
n

PR I ¢ 7 F P Italy (?).ecececnn.. Dr. C. Gorini, Laboratorio di Bat-

o8| (1) ™ A t,eriolog:;;f Scuola Superiore Agrl-

506 | Blood............. May (1),1923......{ New York City....| Dr. L. W. Famulener St. Luke’s

. Hospital, New Yark City, In-
feetion was contracted in Phoe-
nix, Ariz.

STRAINS FROM BOVINE SOURCES.
456 | Cow’s fetus........| September, 1917...| Laurel, Md........| Bureau of Animal Industry, U. S.
Department ol Agriculture,
7) Prior to D ()] DrwB :gton

457 vesceccccomcsens ecom- ceveccecacenonn s .

( ber, 1918. culmre Madison, Wis. Labegld
xs

458 ] (MNeeececeacecaea..| Prior to Decem-{ (?)........ Dr. . A. Beach, College of Aiﬂ

ber, 1918, ﬁu\lvturei Madxson, Wis. Labeled

. is.
458 |-Cow’s fetus........| January, 1917.....] Gambrills, Md....| Bureau olAmmxlIndustry S.
Department _ of Agnculture,

- ‘@ J Michigan (?) Dy Haddlos Michiga

80 (Maeeen.e eeeess.| January, 1920......; Michigan (?)...... uddleson,

) g4 ( Agricixdluilral College, 'Easr. Lan-
sm ic

485 St;zinmih of abart- | December, 1922....| Minnesota (?)..... Cg tP Fitcb University of Min-

us. neso

468 | Colon of aborted | January, 1923..... NewYorkState(?).| Dr. W. A. Hagan, Cornell Univer-
fetus. sn{eothac LY.

467 | Duodenal eon-{ 1019............... Connectieut (?)....| D Rettger, Yale Univer-
tents of prema- sity, New Haven, Conn. La-
turely born calf. beled ““St.

468 Duodenal con- | 1920........ vee....| Connecticut (?)... Dr Leo F. Rett"er, Yale Univer-
tents o!prema- Ncw Haven, Conn. La-
turely born calf. beed“ 6.”

474 Aborted calf....... February, 1922....| Gilbert, Iowa.....| Dr. S. H. McNutt Towa State Col-

le c, Ames, lowa,
rawford.”’

476 | Aborted fetus..... December, 1917. . .| Beltsville, Md..... Bureau of Animal Industry, U. 8.
. Department of Agnculturc

.477 | Uterine exudate...| (?)..cccecaeecennnn Province Zuid, | State Scrum Institute, Rotterdam,

Holland. Holland.

478 | Aborted calf....... (€9 JR, cesean Province Zeeland, Do.

Holland.
479 | Aborted calf....... [4) PR, ceeaeann Province Gelder- Do.
. land, Holland.
480 | (Deeeeececcccncncs] Meceoceennnnnn.. ceececencccrenns

Prof. K. Suffle, Universitit Miin-
chen, Germany.

»
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TaBLE 1.—History of the strains—Continued. )
STRAINS FROM BOVINE SOURCES—continyed.
Num | Pathologiexl
ber of S0UTce. Date of isolation. | Place of isolation. From whom obtained.
strain.
[¢ 9 TN (Meeeeeenn eeceesss| Zurich, Switzer- Sobernheim, Institute zur
C land. Errorschu der Infektionskrank-
AN Prior to April, [ () Dmé‘f ar B. &?@:'@'&dum
................ R b r -
1916. ’ Co., xi‘:"mampons Ind. Labeled
08 | () Prior to April, 1916.| (?) Dr‘B abortgs 8 Myers
...... r 3 I ¢ 3 PR Oarw wan-My
P co,ﬁdhnspons, Ind. Labeled
4 | Placenta 3 1918 Logansport, Ind Dr. Edgar B Coriér, Swan-M
«eeasees-.| JanUAry, ..| Dr. . , Swan-Myers
! ’ Co., Indianapolis, Ind. Labeled
500 | (7) Prior to May, 1020.] (?) D:%&‘W%mmmm'" Swan-M;
............... . r y. | ()eeeeiaaaaann....| Dr. Edgar B. wan-Myers
’ Co., Indianapolis, Ind. Lal
501 | () do. (¢4] D;‘BE.‘?Mrtgs Conter. Swan-M;
RN PPN . I S ceeneann ceeesccccaceas ..| Dr. . yers
" Go., Tndianapolis, fnd. - Ia
502 | (1) do ™ D;‘BE;gt:,rnl‘BBOarwlmj'" Swan-Myers
[P SN, | S ceeenans steesessseenees| DI, Edgar B. Carter, Swan-Myers
503 | (D d (¢)] Dr“B,.s B églr.tdu"' Swan-M;
cecenecicacscnna]annas 0 e eeeeeanennn ceescersccnnannn 3 -Myers
Co., Indianapolis, Ind. Lal
B’ abortus 101 Ly
STRAIN FROM CAPRINE SOURCE.

504 (Meuuerenennnnnnnn [ () TN Italy (1)....c......| Dr. C. Gorini, mm Asrl
terlologi; pgﬂon -
coltura dflmono, Italy.

STRAINS FROM PORCINE SOURCES.
472 (N.ceeceeacene....| Prior to May, 1921. (?)..... cevesscccan Dr bert Graham, College of
) ’ ture, Urbana, m. Le-

475 | (Deeeeeennen ceeess| 1923.......... «ee..| Iowa City, Iowa..| Dr. H. KcNutt Iowa State
College; Ames, Ta... . Labeled

481 | Liver of aborted | June, 1920......... Missouri........... DI‘ G W Oonna F Unlverslty

pig. Le “ bia, Mo.

482 | Colostrum from | July, 1920....... eofeeees do.............] Dr. G W Connawc:ly Unlveulty

S0W. of .

- IAbeled“A "H. 15 No. 1!
483 | Liver of aborted | February, 1922....|.....do.............| Dr. G. W. Connaway, Univardty
pig. of M:‘fagt}ri, CoumN?, Mo.

laml "l :.,.|

484 | Colostrum from Dr. G. W. Connaway, University

SOW, of M , o Mo.

b Labeled “M. 18.”

494 | (Decnceeennnnneee. Dr. Jacob Traum. Labeled
“Strain 1

95 1 (Meeeeenennannnnnn . Dr Jacob Tranm. Labeled

“8train IA.”
496 | (D)eeeeencnnnnennnn 1921 (7)..... PO R L 1 O Dr Jacob ’l‘raum. Labeled
“8train HFIV.”
STRAIN FROM EQUINE SOURCE.
473 April, 1922. ........| Clear Lake, Iowa.. Dléo 8. H. McNutt, Iowa State

llege, Ames, lowa.

TECHNIQUE.

As the work progressed, new information was obtained which
revealed advantages to be gained by changes in method. Such
changes were made. The following description apphes to the
methods found to be most efficient and practicable.
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Preparation of antigen.—Cultures for the preparation of antigen
were grown on agar in Blake bottles. The addition of 1 per cent
glucose greatly enhanced the vigor of growth. The best growth,
however, was obtained on agar, of a hydrogen ion concentration of
pH about 6.8, prepared with liver in place of the meat of ordinary
infusion agar. The cultures were incubated at 37° C. for two days.
The growth from each bottle was washed from agar in about
40 c. c. of normal saline solution. In the latter part of the
work here reported the suspension was then heated to 60° C. for
30 minutes. The absorbing capacity of the antigen was slightly
injured by the heat. The common experience in this and other
laboratories, however, in finding Brucella melitensis peculiarly infec-
tious to laboratory workers, made it inadvisable to handle large
quartities of living antigen. The suspensions were centrifugalized,
the supernatant fluid was removed, the sediment was taken up in
normal saline solution, and the density was adjusted to 20,000
parts per million of the silica standard of the American Public
Health Association. This antigen kept without deterioration for
weeks in an ice box at about 4° C. Fer the simple agglutination
test, the stock antigen was diluted to 1,000 p. p. m. with buffered
saline solution (described by the writer in an earlier publication)
of a hydrogen ion concentration of pH 7.0. An antigen of double,
triple, or quadruple density, for absorption tests, was prepared from
the 20,000 p. p. m. antigen by centrifugalizing and removing enough
of the clear supernatant fluid to obtain the desired density.

Preparation of serums.—Rabbits were used for the preparation of
serums. A titer of 1:640 was found to be the most convenient for
the absorption tests. Intravenous injection with 2 c. c. of a living
antlgen of a density of 2,000 p. p. m. sometimes produced a serum
of the desired titer after 7 days.! More frequently it produced an
antxgen of too high titer. In that case another serum of low titer
was produced by inoculating a rabbit with 2 c. ¢, of living antigen
of a density of 1,000 p. p. m. and drawing the blood on the fourth
day. The two serums were then pooled in the proper proportion to
give a titer of 1:640. The serums were designated by the number of
the strain used for their preparation.

Absorption of agglutinin tests.—It was found that a living antigen
of a density of 60,000 p. p. m. will absorb all agglutinins from its
homologous rabbit serum of a titer of 1:640 when the absorption is
carried out in a 1:5 dilution of the serum. (After the addition of the
serum the actual density of the antigen is 48,000 p. p. m.) If a
heat-killed antigen is used, the absorption is not always complete
under those conditions. It is therefore necessary to compare the

11t has beea found that after intravenous inoculation with a heavy dose of living Br. mclitensis » rabbit
is a dan| us‘odxssemlnatoronnfecﬁon In further work that is contemplated a trial will be made o
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absorbing capacity of an unknown strain with the absorbing capacity
of the homologous strain with identical treatment in the preparation
of the antigens and with identical absorption technique.

The protocol for a typical absorption experiment is given in Table
II. In the case of each test, 6 c. c. of antigen of a density of 20,000
p.- p. m. were placed in a centrifuge tube, the antigen was thrown
down by centrifugation, and 4 c. c. of the supernatant fluid were
removed. The sediment was emulsified in the remaining fluid, and
0.5 c. c. of serum was added. The tubes were incubated in & water
bath at 37° C. for 4 hours, then removed to a cold room to be kept
until the following day, when the antigen was again thrown down
by centrifugation, and the simple agglutination test was carried out
on the serums thus diluted and absorbed. »

TaBLE 11.—Absorptions of agglutini'ns from serum 426.

Serum diluted 1 to —
Treatment of serum.
10 20 40 80 | 160 | 320 | 640 | 1280
Control, not absorbed 4 4 4 4 3 0
Absorbed by 426..... [+ 2 PR P, O EETTTY [STPen R
Absorbed by 427..... 3 1 [ PN N IO,
Absorbed by 466..... 0 0 [ 1 PR P RO,
Absortedl by 4%0..... P 4 4 1 [+ 2N PP I
Absorbed by 489. ..eeeeiiiiiiiiiiiiiiiiiioticntaenann 4 4 3 (11 VR A

The simple agelutination test was with the homologous antigen.

4, complete sedimentation; 3, supernatant turbidity asin a control tube containing 25 per cent as much
antlgen as in the tubes in which the test was carried out; 2, supernatant turbidity asin a conteol tube
containing 50 per cent of the antigen; 1, supernatant turbxdity as in a control tube containing 75 per cent

of the antigen.
The table shows that the type of strain 466 is identical with that of strain 426, whereu at.mns 427 480,
types.

and 489 belong to other serological

Simple agglutination test.—Serum dilutions were made with the
buffered saline solution (pH 7.0). One-half ¢. c. of diluted serum
and an equal quantity of antigen of a density of 1,000 p. p. m. were
incubated together in a water bath at 37° C. for 4 hours. The racks
were then removed to a cold room of a temperature of about 15° C.,
where they stood overnight, and readings were made on the following
day. A reaction was considered positive only when sedimentation
of 75 per cent or more of the antigen occurred.

SEROLOGICAL CLASSIFICATION OF STRAINS.

The classification of the strains was made according to the following
principles:

1. Any strain which absorbs agglutinin from the test serum to the
same degree as the homologous strain belongs to the same serological
group. A strain which absorbs agglutinin from the test serum to a
degree slightly different from the homologous strain may or may
not belong to the same serological group; but a marked difference in
absorbing capacity indicates a difference in serological grouping.
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Equal absorbing capacities of two strains from a heterologous serum
does not signify that the two strains belong to the same group.

2. Every strain belonging to the same group as the strain used in
the preparation of a given serum will completely absorb the agglu-
tinin from the 1:5 dilution of that serum as used in these tests if an
absorbing antigen of sufficient density is used; and, vice versa, every
strain belonging to another serological group will fail to completely
absorb the agglutinin from a given serum under the same conditions.

Through the kindness of Dr. K. F. Meyer in sending strains repre-
senting Feusier and Meyer’s groups 1, 2, and 3, it was possible to cor-
relate this study with theirs and to use their strains for the starting
point in making this classification. (Strain 426 represents their
group 1; strain 427 represents their group 2; and strain 428 repre-
sents their group 3.) Certain strains were found to differ from
Feusier and Meyer’s type strains in their absorbing capacities.
Whenever a strain was found which failed to correspond with the
serological types already established, a serum was prepared with the
new type strain and the relationship between it and the other type
strains was determined by agglutinin absorption. Altogether seven
groups have been found. Some of the small groups are so closely
related to the large groups, however, that they should be considered
as subtypes. The distribution of the strains in the various groups,
together with the animal species from which they were isolated, is
given in Table III. The strains with which the serums were pre-
pared for the classification are in heavy type at the head of the
columns.

TaBLE III.—The seven serological groups into which the sirains fail.

481 porcine. | 480 bovine. | 426 human. | 457 bovine. | 427 human. | 451 human. | 104 human.
455 human. 463 human. | 428 human. 102 human.
456 bovine. 459 bovine. [.103 human.
458 bovine. 461 human.
460 bovine. 462 human.
485 bovine. 464 human.
0 466 bovine. 473 equine.
. 467 bovine. 489 human.
468 bovine. 504 caprine.
472 porcine. 505 human.
474 bovine. 506 human.
475 porcine.
476 bovine.
477 bovine.
478 bovine.
479 bovine.
482 porcine.
483 porcine.
484 porcine.
485 bovine.
494 porcine.
495 porcine.
496 porcine.
497 bovine.
498 bovine.
499 bovine.
500 bovine.
501 bovine.
502 bovine.
508 bovine.
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The relationships between the various groups as shown by agglu-
tinin absorption tests are given in Table IV. The same strains
used for the preparation of the serums were used for absorbing
antigens, except in one case.. Strain 428, which was found to be
identical with strain 451 in its absorbing capacity, was substituted
for strain 451 in the absorption tests, because the latter, having
been recently isolated from a human case, was considered more
dangerous to handle in large quantities than strains which had been
grown for a long time on agar. In every one of the absorption tests
summarized in Table IV a serum of a titer of 1:640 was absorbed
with an antigen of a density of 60,000 p. p. m. (48,000 p. p. m. after
the addition of the serum) in a'1:5 dilution of the serum. Most of
the absorption tests recorded in Table IV were carried out with a
living antigen. Whenever a heated antigen was used, it is indicated
in the table. All the absorptions from serum 480 were made with
heated antigens. The protocol shows, however, that absorption by
the homologous heated antigen was complete.

TaBLE IV.—The relationship between the strains representing the various serological
groups, as shown by the agglutinin absorption reactions.

Serum 480, diluted 1 to— | Serum 426, diluted 1 to— | Serum 457, diluted 1 to—

10|20 40| 80 |160) ;wmo\wsowsom}noll 10(20{40 (80 |1 1280

Not absorbed ..... 414(4|4(4(3) 0)a]4a|a|a|4]4 4lafa|a]al4 0
bed by 481../63 [2{0(0| 0|00 |..../4 |4 [4]|4|4|2 .pafafe|a|4|[3]1] o
Absorbed by 480..fb0 |00 [0 [0 {0 0| 2 l4|a(a(af1|0].. |2 l4|3f1|0]0]0]0]....
Absorbed by 426..3 |3 13 [3[2]o0fo .- l1]jofof._]...|..|:: ..joflofolojolal. . .
Absorbed by 457..p1 |00 fofojo0] 213|420 (00> lololofo]o]ul ol
Absorbed by 427..50 [0 f0f0|0|o|0[.--|3|{3[2|0]0f0] Jdofojofojofol loi
Absorbed by 423..b3 [ 4 {4 |4 4|2/ 0] - [3|4[4]|4|2(0]. o3 |44ala|3]0] )0 .
Absorbed by 104..02 | 3[3[3j0|0 |0 |- .| 4[4 [4]|4]|4]4 3|3|4|4|3]|1]0] oC

Serum 427, diluted 1 to— | Serum 451, diluted 1 to— | Serum 104, diluted 1 to—

10{20 40| 80160 12&)!102)40&)160{32)"“0!1 101204080 |1
Notabsorbed......| 4 | 4 | 414 (4|43 0/4|4|4|4|4|4|3|....]4]4]|4]4|4
Absorbed by 481..104 [ 4 | 4|4 | 413 (0|....|4|4([4|4|4|4/3|....|4|4|4|4]|4
Absorbed by 480..1b4 | 4 | 413 (1]0]0 44444 ] .04 4]4(4]|2
Absorbed by 426../13 |2 (10 (0|0 |...[....[4]|4|4]4]|1]0]. 444143

bed by 457..(3 12 [1(0(0(0[...|....|4]|4]|4]|4]3]|1]. J4(41413](1
Absorbed by 427../10 /0101000 |...[..../4 /4 [4]/2(/0|0]. {4]14(3[2]1
Absorbed by 428..1 4 |4 144 /4|2]0[..../0|0|0]|0[0]|O]. J4]1413]2)1
Absorbed by 104..| 4 | 4 |44 /4 |3 |1 ...]2|3|[4(4|[2]|0]. .Jojojofofo

S st T s, o e

The absorptions were therefore made with antigens of a density
sufficient to absorb the agglutinins completely from the homologous
serums in the dilution used. Furthermore, each heterologous
absorbing antigen was of a density sufficient to remove from this
dilution of the serums all the agglutinins which that particular
antigen could remove under the conditions of the experiment. In
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Table V a protocol is given which demonstrates that a living antigen
of 40,000 p. p. m. (32,000 p. p. m. after the addition of the serum)
was sufficient for the desired purpose, for no more agglutinins were
absorbed in any case when the density of the antigen was raised
to 60,000 p. p.m. Antigen of a density of 60,000 p. p. m. was chosen
for these experiments, however, in order that there might be no
question that the absorption had been complete.

TABLE V.—Protocol showing that an antigen of 40,000 p. p. m. absorbed agglutinins

Jrom serum 104 as completely as possible for the given antigen.

Serum dilution 1 to—

Density.

s
8

40 | 80 | 160 | 320 | 640 |1,280

~
3

2
1]
g
ggsessass: ;

B i i e e i D

PSPPI SIFFSEES

B G0 00O i i Do
GO Q0 bt bt et et GO DO D W

S23I528828: «

R o o e e

N T T TS
~—OoOOmMOn
— n

Absorbed

a See footnote to Table II for the significance of the figures.

A graphic presentation of the relationship between the several
serological groups is given in Chart 1. The length of the columns,
calculated from the data in Table IV, represents the percentage of
agglutinin for the homologous antigen remaining after absorption
with an excess of the antigens representative of the several serological
groups. . :

It may be noted that the serological groups represented by strains
426, 457, and 427 are very closely related, as judged by their absorp-
tion of agglutinins from serums 426 and 427; and no differences can
be observed between these three strains when their absorption of
agglutinins from serum 457 is considered. Table III shows that
strain 426 represents a large group of strains, including a majority
of those from bovine and porcine sources, and it also includes two
strains of human origin. On the other hand, strains 457 and 427
represent small groups of one and two strains, respectively. They
are so closely related to the group represented by strain 426 that
they may be considered as subgroups of that large group.

The remaining groups diverge in two directions from the serological
group represented by strain 426, with the group represented by
strain 481 at one extreme and the group represented by strain 104
at the other extreme. ’
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Strain 481 is a peculiar one among the collection of 49 strains.
It is the only strain in the collection which agglutinates spon-
.taneously under the conditions of the methods employed in this
study for the simple agglutination test. Owing to the spontaneous
agglutination of serum 481, the data showing absorption of agglu-
tinins from that serum are omitted. The data obtained by absorbing
agglutinins with this strain from the various type serums show that
it is rather distantly related to the imaportant types represented by
strains 426 and 104, and it absorbed ne agglutinins from .serum 451.
Strain 481 was of porcine origin. It was the only strain.belonging
to its serological group.

Strain 480 also was the only..one found belongmg to its serological
group. It is a European: strain;of bovine origin. It forms a con-
necting link between the: serological.groups representedi by strains
481 and 426. _

Strain 451 represents an impertant group which inclades strains
of human, caprine; bovine, amliequine origins. Three of the four
American strains of human origin available for this study belonged
to this serological group: It:ineludes. strains from four different
-animal species, isolated in the United States, Europe, and North
Africa. Serologically it forms a connecting link between the groups
represented by strains 426 and 104.

Strain 104 also represents an important, though a small group.
The three strains of this group are of a peculiar morphology, with
a majority. of coccoid cells and comparatively few elongated forms.
Their history is discussed in the preceding paper, in which it is
pointed out that it is probable that Bruce was working with strains
of this group when he gawe the generic name “Micrococcus” to his
organisin.

TABLE VI.—Cross agglutinin reactions between the various aeroloywal growups of Brucella

melitensis.

Serum | Serum | Serum | Serum | Semum | Serum

Antigen. 480, 425. 457. 427, 451, 104.
80 ..o eennn e640 | 1,280 320 640 640 320
610 | 2,560 610 1,280 1,280 320
640 | 2,560 640 | 1280 1280 320
640 | 1,280 3%0 640 610 320
640 | 1,28 640 640 | 1,280 320
320 640 640 640 610 640

a The ﬁgures give the highest dilutions in whieh a positive reaction (75 per cent or more sedimentation)
occurred

The cross simple agglutinin reactions between the six serological
groups of melitensis represented by strains 480, 426, 457, 427, 451,
and 104 are given in Table VI. In general it may be stated that an
unknown strain can not be identified with any one of these six

55085°—23——2
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serologicalr groups by the simple agglutinin test. The cross agglu-
tination between the group represented by strain 104 and the re-
maining strains was generally lower than agglutination of the various
strains in their homologous serums. .But this difference in agglutinin
response is not enough to differentiate the serological group when
the simple agglutinin test is being carried out for diagnostic purposes
with an unknown. strain, or with an unknown serum.

-It is pointed out in the preceding paper that these closely related
serological groups belong to ' single species, Brucella melitensis,
and that the serological groups may be designated as varieties. The
group repsesented by strain 426 may be designated variety abortus;
the grouprrepresented by strain 451;: may be designated variety
‘melitensis /A; and-the group represented by strain 104 may be des-
ignated variety melitensis B.o: . ..

As Table IV and Chart 1 show,.thegroup represented by variety
melitensis: A stands between varietiesiabortus and 'melitensis B in sero-
Jogical relationship. - That the simyple agglutinin reaction is useless
in distinguishing the aborfus and melitensis A varieties has been dem-
onstrated' in a practical way:a number of -times when serums from
human cases of melitensis infection were tested with -antigens of
both the homologous and heterologous serological groups. These
data are brought together in Table VII. It may be noted from this
table that an antigen of the heterologous serological group agglu-
tlnated in a hxgher titer of the serum tha.n the antigen of the homol-
ogous group in two of the ﬁve cases. . i IR

TABLE VII -—C‘rosc lutmatwn of h man aanlms m cases lf mehmma mfectwn with
antigens o the homologous amf ‘heterologous serological groups.

: . Titer when
Titer when sov | Titer when
ith| tested with | joctoq with

tested with : .
Dcase. i strain 426 (tzglrlile:? homolo- | Serological type of infecting
(variet melitensis gous .
ot abortus). A). strain. - |-
o : . B
U1 a 160 | Corresponds with strain 426.%
3,200 Corresponds with strain 426,
a16 ...| Corresponds with strain 451.b
a 160 640 ..| Corresponds with strain 451,
5,120 2,560 : -Do.

a Strain 455, belonging to the same serological group as strain 425, was used in these tests
“b. The mfecung strain was not isolated, but its serological groupmg was determined by absorption of

agglutinins trom the serum with the various type antigens.

After the 49 strains included in this study had been classified, a
small collection of 9 strains of human and caprine origins was re-
ceived from Doctor Burnet, of the Pasteur Institute at Tunis. Ncae
of the 9 strains was identical with the types already established.
Judged by their capacity for absorbing agglutinins from the type
serums, they are a heterogeneous lot, including several new serological
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types, most of which are more closely related to the:group represented
by strain 104 (melitensis B) than to the other serological groups.
They are unlike the abortus and melitensis varieties in agglutinating
in nonspecific serums and they have a greater tendency to sponta-
neous agglutination in salt solution. Compared with the melitensis
strains previously studied, the Tunis strains are poor anti-body pro-
ducers. They agglutinate well in serum 104, many, but not all, of
the strains reacting in &s high titer as-the homologous strain. They
agglutinate poorly in serum 426 (abortus variety) and serum, 451
(melitensis A variety). .- i ir

Previous to 1912 there was.a consxderable doubt cast.upon “the
specificity of the agglutinin testifor Br. melitensis infections, becanse
inconsistencies in its application..occurred. The discovery by Négre
and Raynaud of a strain which failed to agglutinate, or .agglutinated
only slightly, in melitensis:senumns. explained the inconsistencies .and
reestablished the -test on a.firm. basis. They designated as para-
melitensis those strains-which:iwere similar to melitensis.in morpho-
logical, cultural, and; biochemicsl behavier, but failed to agglutinate
or agglutinated slightly;in melitensis serum. - Abserption of aggluti-
nins by paramelitensis from melitensis serum was only partial,
whereas absorption of the same serum by four melitensis strains was
complete. Feusier and Meyer found that paramelitensis produced
lower titers of agglutinins in rabbits tban did melitensis. Bassett-
Smith states that paramelitensis is more easily agglutinable in non-
specific serums than is melitensis,and that it is more autoagglutinable.
The Tunis strains agree in these respects with' the descnptlons of
the paramelitensis of Véorq and Rayniaud. T

DISCUSSION

It is unfortunate that only one of the 49 strains included in this
study was of caprine origin. Presumably in a district where human
cases of Malta fever occur, due to consumption of infected goat’s
milk, the human and caprine strains are of the same serological
grouping. The following facts are the only experimental evidence
at hand to substantiate that assumption. A human and a caprine
strain received from Milan, Italy, both belonged to the variety
melitensis A. Agglutinin absorption tests with a goat serum of good
titer from the Phoenix, Ariz., district indicate that the infecting
organism belonged to variety melitensis A, as did the human strains
451 and 506, from cases which contracted their infection in that
district.

The data presented in this paper confirm the accumulating evidence
that the organism causing contagious abortion in cattle and swine
belongs to the same species as the organism causing Malta fever in
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man. Although one serological group is characteristically of bovine
and porcine origin, and another group is characteristically of human
(and caprine (1) ) origin, it is apparent (Table III) that the serological
groups are not hmlted to the host species for which they are char-
acteristic.

The results of the study of these 49 strains confirm the conclusions
of Feusier and Meyer that their groups 1 and 2 are very. closely
related, and their group 3 (melitensis A) is sharply defined from
groups 1 and 2. The results of this study are at variance with
Feusier and Meyer’s in that only 2 of the 49 strains were found
belonging .to their group 2 (a subvmety of .abortus), whereas they
classified <9 of their 14 strams in that serologlcal group.

) . : stMARY

The agglutm.m s,bsorptlon tests with 49 stra,ms of Bmcella melitensis
have shown that— ufd be

(1) This species may be. dxﬂ'erehtlated into at least seven sero-
logical groups. Four of thgse groups 1p,cluded only one or two
strains each, and were relatively :unimportant.

(2) The majority of bovine and porcine strains fell into one large
group (30 strains), which is designed variety abortus. Two strains
of human origin were of this variety. Two of the small serological
groups are so closely related to this one that they should be considered
as subvarieties. One of these includes only one strain of bovine
origin the other includes two strains, both:of human origin.

(3) Anéther mportant group indludes §trains of human; bovine,
caprine, ‘and equine origins (11 strams) Tt is designated variety
melitensis A.

(4) A third group of three strains-characterized morphologically
by a predominance of coccoid cells assumes importance from the
evidence that this was the varietj that Bruce was working with
when he named his newly discovered, organism “ Micrococcus meli-
tensis.”” 1t is designated variety melitensis B.

Simple agglutination tests can not differentiate between varie-
ties abortus and melitensis A. These two varieties can be differ-
entiated from melitensis B by the simple agglutination test only
when the titer of the serum used is accurately known for the

several varieties.
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o « THE «“DEVIL’'S' GRIP” IN VIRGINIA.

By C. ARMSTRONG, Passed Assistant Surgeon, United States Public Health Service.

On July 23, 1923, at the request of State Health Commissioner
Dr. E. G. Williams, of Virginia, the writer accompanied State Epi-
demiologist Dr. George C. Payne to Bowling Green and vicinity for
the purpose of mvestlgatmg an outbreak of a disease of unknown
etiology.

From various physicians in Garohne, Hanover, and King William
Counties it was learned that there had been in their practices for the
past month an epidemic of unknewn etiology, the like of which they
had:not previously encountered. The symptoms; as described by
physicians, patients, and parents were striking and practically
identical. :They suggested to-the writer an' outbreak described by
Prof. W. C. Dabney, M. D., of the University of Virginia,' which
occurred in June, 1888, in and about Charlottesville and among the
students of the university. (Dabney suggested a relationship with
dengue fever, but he recognized whepein phe two. diseases differed,
and it seems certain that they are distinct.) During that epidemic
in Rappahannock County, Va., a sufferer, on account of the severe
pains, nicknamed the ailment “devil’s grip.” From the description
given by Dabney it seems that he was dealing with the same ailment
observed in 1923, a brief preliminary description of which is given
here.

- The patients visited were found to be principally children, several
usually being affected in the same home. The onset was sudden, and
often startling to the parents, beginning with an acute, severe pain
usually of the epigastrium, which later shifted to the right or left
Slde of the chest.; In some cases the pain began in the chest, and
‘in a few it radlated to the rlght or left shoulder. The pains were
described as intermittent in some cases. The respirations were
shallow, inidreased in rate, were quite painful (especially on deep
inspiration), and were usually accompanied by a grunt. The tem-
perature rose rapidly to 101°-103°; the pulse was usually moderately
increased in rate. Headache occurrcd in some cases; vomiting was
rare. The bowels were somewhat constipated or normal. The appe-
tite was impaired. Hiccough was present in a few cases, and sweating
was common at some time during the attack. The symptoms were
transitory; the fever and pain usually subsided in from 12 to 36
hours, and, as a rule, did not recur. One child was seen, however,
who had suffercd three attacks, occurring, approximately, on alter-
nate nights. There were no chills.

! An account of an epidemic resembling dengue, which occurred in and around Charlottesville and the
University of Virginia in June, 1888. By William C. Dabney. American Journal of the Medical Sciences,
vol. 96, pp. 488-494. .
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Upon physical examination the physiciams of the neighborhood
were unable to find any adequate cause for the symptoms. Exami-
nations made by the writer in a few cases just recovermg revealed no
lung involvement or other apparent cause, except in one case. This
child began, it is said, with typical symptoms, but failed to recover,
and when seen after a week there was involvement at the base of
one lung and the mouth was surrounded by herpes. The transitory
nature of the ailment and the fact that the disease was occurring
throughout one of the most sparsely settled rural sections of Vir-
ginia prevented the writer from seeing a case in the early and more
active stages. The disease is, howewer, being investigated by the
State Department of Health, and a more detailed report will be made
later. The writer heard of no deaths being attributed to the disease.

Judgment as to whether or not the condition here described is a
separate clinicdl entity s.hould remdin suspended until further evi-
dence is available.. .+ -7y o '

Cooiia ———————

MOSQUITO coméL IN BRUNSWICK GA.

- Reports coming to the Publlb Health Service from the quarantme
station at Brunswick, Ga., indicate the success of mosquito con-
trol measures in that locality. During the months of ‘April, May,
and June, the report states, there was an entire absence of mosquitoes
in Brunswick. This freedom from mosquitoes was due in part to
the war made on mosquito breeding during the winter -and spring
months and in part to.the prevailing temperature. The temlpera-
ture up to the end of June was not conducive to productive breeding.
With the advent of July; warmer weather and frequent rains pro-
duced conditions -more favorable to mosquito propao'ation The
temperature for July ranged from 70° to 90° in the shade, with
a mean temperature of 80° F.

Up to the end of July no stegomyla were observed. Ii stegomyla
were breeding, they were passive. During July there was practically
an absence of mosquitoes in Brunswick and the neighboring vicini-
ties. - This situation was unquestionably due to the active measures
taken by the civic and county authorities to suppress mosquito
breeding. The only mosquitoes observed during the -month of
July were the Culex and Anopheles, which appeared during the week
of July 28. This invasion was mild, and measures were immediately
taken to suppress further invasion and to keep the city free from
malaria.

This work of malaria suppression and control in Georgla is being

carried on under the direction of the sanitary department of Bruns-
wick and the local board of health. Experienced officers are in charge.
Ample help and facilities have been provided for the abatement of
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all mosquito-breeding places and the destruction of all larvee. Sani-
tary inspectors are employed to see that all property owners and
tenants keep their property free from standing water exposed in
such way as to provide a breeding place for mosquitoes. Penalties
are also provided for persons who are negligent in observing the
sanitary ordinances. '

At the end of July the status of the public health in Brunswick and,
in fact, throughdut Glynn County, was remarkably good. There
were but few cases of malaria, still fewer cases of typhoid, no dengue,
and no diseases of a quarantinable kind.

4

DEATHS DURING WEiiK ENDED AUGUST 11, 1923. .‘

. i < . .
_Summary of information received by telegraph from industrial insurance companies for
week ended August 11, 1928, and corresponding week of 1922. (From the Weekly Health
Index, August 14, 19283, issued by the Bureau of the Census, Department of Commerce.)

- Week ended . Com:)nla&ng

: . Aug. 11, 1923,
Policies in force.........cceennn... bipennaaiennnns SUUU 54,387,055 49,782,150
Number of death claims............0% . .. ..o, 7,031 7,401
Death claims per 1,000 policies in force, annual rate...... ' 6.7 7.8

Deaths from all causes in certain large cities of the United States_ddring the week ended

Auiust 11, 1923, infant mortality, annual death rate, and comparison unth corresponding
week of 1922. (From the Weekly Health Index, August 14, 1923, issued by the Bureau of
the Census, Department of Commerce.)

Week ended | Apnual | Deathsunder | Infant

Aug. 11,1923, death 1year. mor-

. - ralte r . talgy

] X ra

City. corre- | Week | Corre- | woek

Total | Death [sponding| ended |sponding| ended
deaths.| rate.! | week, |[Aug.11,| week, Ag% 11,

1922, 1923, 1922. 1923.2
Total. . cecveieraaecaeeccenecccaccnceasons 5,718 10.3 10.1 846 882 |.....c..
AKron, Ohio. . .cooieeniiiiiienienaeaaeccnacacaes 19 4.8 4. 4 3 4
Albany, N. Y3 o iiiiiiiiiiiiiieeiecnnnaiens 19 8.4 11.2 2 1 4
Atlanta, G8....cvuiiiiiiiiciiiiciacaciineacaionann 18.7 15.6 13 8leeeennnn
Baltimore, Md.3.... 180 12.1 11.6 31 40 91
Birmingham, Ala 41 10.9 11.2 (i3 PR,
Boston, Mass..... 150 10.2 12.8 18 30 52
Bridgeport, Conn . 25 9.1 9.4 5 28
Buffalo, N. Y...... . 103 10.0 13.1 17 27 71
Cambridge, Mass. ...ccceeeeeeecnaecnaeccccnanaanes 26 12.2 9.4 5 2 89
Camden, N.J3..... 4 32| 134 12.0 6 9 9
Chicago, 1. . ."... 492 8.9 9.8 75 82 |........
Cincinnati, Ohio. 123 15.8 10.0 15 6 9
Cleveland, Ohio 3 139 8.2 8.5 24 28 66
Columbus, Ohio.... 7 14.2 11.9 14 7 145
Dellas, Tex.... 45 13.2 9.1 11 b 3
Dayton, Ohio.. 30 9.5 10.0 9 3 148
Danver, Colo..... 58 1.1 1.7 13 (4 P
Des Moines, Iowa [:3 N PO {1 PR
Detroit, Mich. ... . 190 10.0 9.4 36 41 72
Duluth, Minn. .....coceiiiimmeniiiiiiiieneannnens 15 (X S PP, [+ JN PR 0
101 TN o SN 17 7.9 7.6 1 1 20
Fall River, Mass.3.......ccceereeeaccnncnacaancans 28 12.1 1.7 7 5 9

1 Annual rate per 1,000 population. ’
2 Deaths under 1 year per 1,000 births—an annual rate based on deaths under 1 year for the week and

estimated births for 1922. Cities left blank are not in the registration area for births.
3 Deaths for week ended Friday, Aug. 10, 1923. -
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Deaths from all causes.in certain large cities of the United Statls during the week erided
August 11, 1923, infant mortality, annual death rate, and comparison urth corresponding
veei of 1922. (From the Weekly Health Index, August 14, 1923, issued by the Bureau of
the Census, Department of Commerce.)—Continued.

Week ended | Annual | Deathsunder | Infan
Aug. 11,1923, deautl? 1 year. mor_t
. rate per tality
Cit _ 1,000, } rate
e - corre- | Week | Corre- | week
Total ) Death [sponding| ended |sponding| ended
. . : - | deaths’| rate. week, [Aug.11,| week, [Aug.ll,
1922 1923. 1922, 1923,
Flint, Mich. ......ooiiiiiiiiiiiiiiiiiiiiiiaaaanns 2] 10.2).......... 6 |. ! ....... 119
Fort Worth, Tex......... 000l u| 87 7.7 7 Y
Grand Rapids, Mich...............c.coooiiiiiaaaa. 22 7.9 7.3 6 3 95
Houston, Tex................. 40 13.5 7.6 2 2 eeennnnn
Indianapolis, Ind. ............ 87 13.2 10.9 9 1 69
Jacksonville, Fla............ | 1.1 "10.1 21, [ 2 O
Jersey City, N.J.......0000 65| 11.0 8.5 5 15 34
Kansas City, Kans.......... 22 9.9 13.3 4 5 92
Kansas City, Mo. . 3?8’ 11.6 9.7 20 14 f........
Los Angeles, Calif. 1 12.7 13.1 15 17 56
24 10.9 10.0 5{.: 4 87
19 9.6 |.ecee..... 2 feeeinnnnnn . 83
45 13.8 10.9 8 1 3
75 81 7.4 13 7 65
70 8.9 1.7 7 11 38
41 17.6 182 4 Tleeennnnn
20 &0 7.8 2 4 31
3¢ 10.2 13.2° 5 8 65
130 16.8 12.9 15 10 |........
1,08 9.5 9.2 148 163 59
103 6.4 7.8 12 28
...... 359 8.7 8.8 51 66 54
...... 501 1.5 10.1 76 67 74
...... 90 8.8 7.8 7 17 37
...... 32 13.1 12.6 6 1 109
...... S0 9.5 10.1 10 23 47
...... 34 11.1 12.1 8 7 141
...... 43 9.3 9.8 3 3 39
...... 56 14.3 8.6 7 2 76
15 5.6 7.5 1 3 -16
358 9.7 11.2 54 82 70
137 11.6 10.5 30 22 104
39 7.4 12.0 5 4 51
46 9.9 10.8 7 13 57
55 15.8 9.9.| 11 6 135
53 8.7 7.0 9 10 71
171 11.1 8.8 27 16 feeeeae.t
........ 42 9.1 10.2 6 7 55
...... 23 9.5 13.0 2 6 3
...... 40 11.3 12.6 6 11 |e.......
........ 115 11.1 10.2 9 3 54
Seattle, Wash...........ccooeaue... .3 59 9.8 7.4 6 1 53
Spokane, Wash.........cceeaue.... 16 8.0 7.0 2 2 44
Springfield, MasS...cc.ceveeaeannn.. 24 8.7 10.4 6 8 - 86
Syracuse, N. Y...... .. o010l 8| 122 8.6 1 7 13
T AL T 1 TP 10 5.1 |ecenannnn. [ I 0
Toledo, Ohio. ....ccoueieeeieaeaeaicanceneaeananenn 64 12.4 7.4 8 7 81
Trenton, NoJ..oueeemuiiiiiieaenaeniecnaaaaann 16 6.5 15.0 0 8 0
tica, N. Y. 11111 IIIIIIIIIIIIIIIIIIIIIIINNN 18 01l 2 64
Washington, D.C.....oovmiiminiiieiiaeannnnn. 131 15.6 11.6 18 8 103
Wilmington, Del 23 10.2 12.6 0 4 0
Worcester, Mass. 28 7.6 9.4 5 4 57
Yonkers, N. Y .. 20| 97 9.4 3 5 65
Youngstown, Ohio......cceemueeecnnnnianncnnnnnn. 20 7.9 .83 6 4 81

3 Deaths for weck cnded Friday, Aug. 10, 1923,



PREVALENCE OF DISEASE.

No health department, State or local, can effectively prevent or control disease without
knowledge of when, where, and under what conditions cases are occurring.

‘

UNITED STATES.

CURRENT -s?rA'rE. SUMMARIES.

These reports are preliminary, and the figures are subject to change when later returns are received by

.

the State health officers. N
Vl"
- Reports for Week Ended August 18, 1923.
ALABAMA, CALIFORNIA,
Cases.
Chicken POX..ceeieiniieeiiiiiinnanacccannn ANthraX....ooiiiieiiiniiiiiniieieeccecennneas 1
Diphtheria. . Cerebrospinal meningitis. . . 1
Dysentery... Diphtheria.......coooiiiiiiiiiiiiiiiinnaaan. 00
Malaria.... Influenza..........ccoiiiiiiiiiiiiiiiianaanan . 4
Meas]es.. Lethargic encephalitis. eeee 1
Pellagra.. Measles.. ... oiiiiiiiiaiaiicaiieieaaacaeaeaan 158
Pneumonia . Poliomyelitis: '
Poliomyelitis. Hanford......coieieiieaicnnneeenanannn
Scarlet fever. . Los Angeles.................
Smallpox..... Pasadena.....
............................ San Fernando
Scarlet fever......
SmMAlPOX..cieerariiinianaannnn
Typhoid fever..........ccoiiiiiiiiiicnnannnaan
Typhus fever—Los Angeles,
COLORADO.
(Exclusive of Denver.)
Cerebrospinal meningitis. .....occceveeaan..... 1
. ABEANSAS DIphtheria. ... eemeeeeeneeeeeenaaaennnnns 16
Chicken POX...coeeeiiiiiiinnniiiiiiaancnnnann 22 | Measles....... e eeeeeaaeaaaaae 22
Diphtheria......... 4 | Scarletfever.........cccicieieieieneaeieanannn. 1
Hookworm disease. ..............ccceeuenaeen. 2 | Tuberculosis.........oeueeunenenn.. a7
Influenzg......... 7 | Typhoid fever 4
Malaria.......... 314 | Whooping cough 3
Measles.. ........... 15
Paratyphoid fever 1
Pellagra................. 13 | Chicken poX...ceuieeiiiiiiiiiiiiiaieaannnn..
Poliomyelitis. . ... 1 | Diphtheria
Scarlet fever.... 5 | German measles
Smallpox.... 2 | Influenza..............
Trachoma... 2 | lethargic encephalitis
Tuberculosns 16 | Malaria..................
Typhoid fever 48 | MeasleS.....ocuuiiniiiiiniiinieicneienaanaann
‘Whooping cough 22 | MUMPS...eeretnnieennnnnninieceseecccencneen

(1968)



CONNECTICUT—con tinued Cases.
Pneumonia (lobar).......... ceceeneann cerenees T
Poliomyelitis 6
Scarlet fever.. 15
Smallpox... 1
Tetanus...........cc.ce... 1
‘Tuberculosis (all forms).... 42
Typhoid fever 22
‘Whooping cough 51

FLORIDA,

Cerebrospinal meningitis......................
Diphtheria.......ccccoeeiivinianiinnnnnns
Influenza........coveimicenneeennananann
Malaria. ... ccceeeiiciiiitcniiieannaannn

Typhoid fever........cccceeeeannn... -
GEORGIA.

Cerebrospinal meningitis.
Chicken poxX........ccc...

Scarlet fever.
Smallpox....

Tuberculosis (pulmonary)
Typhoid fever................ .
‘Whoopingcough....ccoeeuiiiiiniiieininnnanas 10

ILLINOIS. .
Cerebrospinal meningitis: ‘ ‘

Poliomyelitis:
Clark County...
Cook County.....
Crawford County.

Livingstone County.
Scarlet fever.............

Typhoid fever:
Cook County..
Scattering. ... .

Whoopingcough.....o.oooiiiiiiiiiiiaa....

1 Week ended Friday, Aug. 17, 1923.
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KANSAS,

Cerebrospinal meningitis. .....................
Chicken pox
Diphtheria

Poewpmonia.........................
Pol.togye'litis. e
Scariet fever.....

Tuberculosis. . ..
Typhoid fever...
‘Whooping cough

Typhoid fever.......... s .. 36
‘Whooping cough

MARYLAND.!
Cerebrospinal meningitis. ..................... 1
Chicken poX................... 2
Diphtheria. .. 20
Dysentery....... 26
Germen measles : 2
Influenza........ 6
Malaria.....ooooiiiiiiiiiilL 18
Measkes. .. u it 42
Mumps.........coooiaal.. 4
Paratyphoid fever......... 3
Pneumonia (all forms)... 19
Scarlet fever............. 26
Smallpox................ 1
Tetanus..... 1
Tuberculosis.. €9
Typhoid fever......... . 79
‘Whooping cough 9
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| MASSACHUMETTS.

Ophthalmia neonatorum
Pneumonia (lobar). ..

Diphtheria......ivccieeiiiiiiciiiciieniienanes
Measles.... eees

Scarlet fever........cocetiveeenrenenrenanns s

Diphtheria
Scarlet fever........
Smallpox...........
Typhoid fever.

MISSOURI.

(Exclusive of Cape Girardeau and St. Lou_is.)

Measles.........

Poliomyelitis. ..
Scarlet fever......

" Measles.........

3 | Septic sore throat.
| Tubérculosis. ...

; Poliomyelitis.

NEW JERSEY.
Cerebrospinal meningitis. ................... .

Poliomyelitis. ...
Scarlet fever..

Scarlet fever......

Typhoid fever.... .
Whooping cotgh . .......cvuevnmeinnneennanes

NEW YORK.
(Exclusive of New York City.)

Cerebrospinal meningitis...................... .
Diphtheria................
Influenvza.............. 3

Scarlet fever..

‘Whooping cough.........
NORTH CAROLINA.

n . .
Cerebrospinal meningitis.........ccoooeeeaa.. eee 1
Chicken pox
Diphtheria. .........

Chicken pox...
Diphtheria. .......
Measles............
Scarlet fever.......cccceeeeeeennnennen

=D W en W
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SBOUTH DAKOTA.

Measles....
Mumps....
Scarlet fever.
Tetanus....

Typhoid fever........
‘Whooping cough

TEXAS,
Chicken pox....... .

Dengue...........
Diphtheria.......

Typhoid fever.............
Typhus fever..............

Cerebrospinal meningitis. .............. PUCIORES §

Poliomyelitis: S

Appomatox County.............ccevvaee. 1

Spotsylvania County................. ceeee 1
WASHINGTON.

Chicken POX..c..cconnnneeeeaaaaannn.s eeeecaves 1T

Diphtheria

August 24, 1923,

‘WASHINGTON—continuod.

Milwaukee:
Chicken pox.
Diphtheria..........

‘Whooping cough
Scattering:
Chicken POX.......ccovuuemrnenuecnnannnn..
Diphtheria.. .
Influenza......

Smallpox...
Tuberculosis. .

Scarlet fever.....
‘Whooping cough

Reports for Week Ended August 11, 1923.

MASSACHUSETTS.

Cerebrospinal meningitis.......................
Chicken pox
Conjunctivitis (suppurative)......°*
Diphtheria.. ...........ooo.....

German measles
Influenza..........

Pneumonia (lobar).. ..
Poliomyelitis. .........
Scarlet fever...........
Septic sore throat.........
Tuberculosis (all forms). .
Typhoid fever........

‘Whooping cough. ......

NEBRASKA.

Cerebrospinal meningitis
Diphtheria.. ... .........ooooo....

Pneumonia. ..
Poliomyclitis.

Chicken pox
Diphtheria
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SUMMAR! OF CASES REPORTED MONTHLY BY STATES.

The trllowi.ng summary of monthly State reports is published weekly and covers only those States from
which reports are received during the current week:
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CITY REPORTS FOR WEEE ENDED AUGUST 4, 1923.
CEREBROSPINAL MENINGITIS. |

The column headed “ Median for previous years”” gives the n'qedian number of cases reported during the
corresponding week of the years 1915 to 1922, inclusive. In msthnees in which data for the full eight years

are incomplete, the median is that for the ‘number of yem"s for which information is available.

. . Week ended Week ended
(lgregxr? Aug. 4,1923. flgfglé_n Aug. 4, 1923.
City. vious Gity. vious
years. | Cases. | Deaths. Years. | Cases. |Deaths.
District of Columbia:
_ .W‘ ........ [ 4 [ 3 P,
Chicago.....ceaeee... [N P 1
M ts: .
Fall River........... 0 3)....... .
l‘whl‘;mmin ......... 1 1
gan: . |:-" |t Milwaukee..........., 1| 1[...... .o
Detroit...............
DIPHTBERIA.
See p. 1977 also Current State summanes, p. 1968 and Monthly summaries by
States, above.
INFLUENZA.
Cases. . Cases.
Deatbhs, . Deaths,
week week
City. Week | Week | cnded City. Week | Week | ended
ended | ended | Aug. 4, . cnded | ended | Aug. 4,
Aug.5,| Aug.4,| 1923. Aug. 5, | Aug.4,| 1923.
1922. 1923. 1922, 1923.
A]atﬁms 1 1 Massachu;gttl.«csl: 1
ontgomery.....coeofeeeenn.. ngfield........... .cooeoilfoeaanas
Cahtommgo il New g’{ork
Los Angeles. New York.. 9 6 2
Sen Diego..... Pennsylvania:
Plnladelphm ................. 1 3
is: ; DAUSS. ..o oo e 3
Chicago.....c........ 1 2 1 || West Virginia:
Springfield...........|eeeo.... ) O PO Charleston.....o.....foce.e... 4..... cee
Maryland:
Itimore............}........ 1i........
Frederick............cccco.tt b N P
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CITY REPORTS FOR WEEK ENDED ‘AUGUST 4, 1923—Continued.
LETHARGIC ENCEPHALITIS. ’

August 24, 1924

City. Cases. | Deaths. City. Cases. | Deaths.
Calif :
San Francisco............ 2 1
MALARIA.

Louisiana:
New Orleans.............. 1 leceeneiinn

Massachusetts:
Boston....

New Jersey:

MEASLES.
See p. 1977; also Current State summaries, p. 1968, and Monthly summaries by
States, p. 1972,
PELLAGRA.
City. Cases. ,| Deaths. City Cases. | Deaths
I IS
. North Carolina: v
urham........c.ceeeean.. -1
Penn,ylvama
Philadelphia. . 2
South Carohna
) lumbm ...... 3
New York: ’ Chat:lottesvllle 1
New YOrk....ceoeeneneeccfecnannn.n. . 5
L
PNEUMONIA (ALL FORMS).
Tt .
Alabama: Illinois—Continued
Birmingham............. 6 3 TEEPOrt....ccuevncnceac]oaeacanaen 2
Montgomery ............. b 3 PP S 1
California: 2
Bakersfield.......ccoeeeeaennn... 1 1
%ﬁsklx:nseles. 2 !1) .
nd... .- Fort Wayne 3
Pasadena.. 1 Indmnnpms 8
Sacramento. 1 South Bend.............. 2
San Diego. 1 Kansas:
San Francisco.....cceeeicfeenen. 5 Kansas Cit 1
Connecticut: it ALTELLLEEEEEEE! INNNNE N RESEERED 5
Bnd eport 1 Topeka....ccveeeeeennaeesfeaeennaaas 2
artiord ool 1] Kentucky:
New Haven . 4 Covington 2
New London. 1 Lexington.. .. 1
Waterbury............... 2 Louisville 2
Georgia: Louisiana:
Atlanta.......oooooiiiiieeannann, 9 New Orleans.....ccoeeeefeeeennnnn. 10
Augusta.......cooeveeeenrfoniennnan. 1 || Maine:
Illinois: Bath....coooiiiimeniiiiiferennannns 1
Bloommgton ............. 1 Portland......ccoceeeeefeeennannnn 1
cag 22 || Maryland:
Eas t. Louis 1 altimore. .....ccoeeeeionnneens 9




August 24, 1923.

+ 1974

CITY ‘REPORES FOR WEEK ENDED AUGUST 4, 1923—Continued.
PNEUMONIA (ALL FORMS)—Continued.

Deaths.

City.

New Jersey:

Atlantic City.........

Englewood
{)ersey City

[CTOToTey

New York—Continued.
Rochester

Cincinnati. .
Cleveland. .
Columbus. .

Newark....

POLIOMYELITIS (INFANTILE' PARALYSIS).

The column headed “Median for previous years” gtves the median number of cases reported during the
cotresponding week of the years 1915 to 1022, inclusive. - In instances in which data for the full eight years
are incomplete, the median is that for the number of §ears for which information is available.

Weck ended Week ended
. . .
ngd‘r? Aug. 4,1923. }gredl;_ﬂ Aug. 4, 1923,
City. e City. Y
Years. | cases. | Deaths. Years. | Cases. |Deaths,
California: Nebraska:
Glendale........cocofeeeannns 1 1 Omaha......c.c....... 0 B O .
Sacramento B R 1 eeeennn. New York:
San Francisco........ 0 ) 3 PSP Jamestown........... 0 ) 3 PO
Connecticut: Newburgh........... 0 b IO
Hartford............. 0 ) O R hio:
New London......... 0 ) O PO, East Cleveland....... 0 1 1
Illinois: ° Pennsylvania: .
Chicago......ceeueee. 4 2 eeeennn Wilkes-Barre......... 0 k3 IO .
Freeport.....c.oo.... 0 ) 3 PO, Vermont:
Indiana: Burlington........... 0 ) U PO
Indianapolis. . ....... 0 1 1 || West Virginia:
Kansas: Huntington.......... 0 1 0
Topeka. ...ccaceene-. 0 ) N PR, Wisconsin::
Massachusetts: Milwaukee 0 2
Boston.........ce.... 2
Leominster.......... 0
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CITY REPORTS FOR WEEK ENDED AUGUST 4, 1923—Continu#d,

RABIES IN ANIMALS,

City. Cases. City. Cases.
California: New Jersey:
Los Angeles............ eeeeeenneenes 2 Kearny...oeeeeeeeeeeeeaeneeeanaaae. 1
Pasadensa. ......ooooooonooiiiiiy 2 Orange....cccuveeenuiieccncceeconnes 1
Massachusetts: New Mexico:
Malden............ feeeeeeceeaeeeees 1 Albuquerque............... cosennenn 1
WatertoWn .. . coveeeecenecncncnanan. 1 exas: =~ . 1
RABIES IN MAN.
City. Cascs. | Deaths.
Montana:
Billings. . . ceceviniiiiiiiiiiiniiiieaiann. eesescctcscsascsascscscancsionnsancan 1 1

SCARLET FEVER.

Sce p. 1977; also ‘Current State summaries, p. 1968, and Monthly summaries’ by

States, p. 1972,

SMALLPOX.

The column headed ‘Median for previous years” gives the median number of cases reported during the
corresponding week of the years 1915 to 1922, inclusive. In instances in which data for the full eight ycars
arc incomplete, the median is that for the number of years for which information is available.

) Week ended Week ed
Medion|  Kug o5 Medion) g 4 1555
City. vious City. vious
years. | Cases. | Deaths. years. | cases: {Déhths.
North Dakota:
0 Fargol............... 0 b2 PR
0 hio: )
0 Cleveland............ 1 1.,
District of Columbia: Mansfield............ 0 ...,
Washington.......... 0 Oregon:
ortland............. 2 L ) PO
0 Pennsylvania:
Chester. . . 0
0 Pittsburgh 0
Tennessee:
1 Chattanooga. .. 0
0 Texas:
0 Dallas......cceeeenn.. 0
Vermont:
2 4(........ Burlington........... 0 k: N P,
1 ) O P West Virginia:
Charleston........... 0 4]........
0 1. Wisconsin:
2 [ 2 O, 0 1.
Montana: 2 ) O P
Missoula............. 0 2|eeen. 0 2 s
New Jersey: 0 2 .
Trenton......ccceee... 0 4 ........
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CITY REPORTS FOR WEEK ENDED AUGUST 4, 1923—Continued.

TETANUS.
City. Cases. | Deaths. City. Cases. | Deaths.
California: Massachusetts:
g“lendsle ................. } 1 FagRiver.... ............ ) B PO
gig: Do T St. LOUIS. .eeeueeennnnnnn. 1 1
Chicggo....cceeveennnnncns 1 1 || New York:
Indiana: . El ceseevescesssastsen 1 1
Indianapolis. ...ceeeeeeeei]eeennnanan 1 New York. 2 2
Kansas: Syracuse........... . 1
Kansas City.............. 1|cceeeeces. || Ohio:
Kentycky: Canton.........ceeeuennn. 1
Lexin 1 || South Carolina:
Charleston.. 1
1 || Tennessee:
1 Nashville... 1
TUBERCULOSIS.
See p 1977, also Current State summaries, p. 1968.
/TYPHOID FEVER. '

The column headed ‘‘ Median for previous years” gives the median number of cases reported during the
corresponding week of the years 1915 to 1922, inclusive. In instances in which data for the full eight years
are incomplete, the median is that for the number of years for which information is available.

. Woek enéed . Week ended
?gggn Aug. 4, 1923. ?é:".’:,‘:;‘ Aug. 4, 1923.
City. vious City. vious
¥ears. | Cases. | Deaths years. | Cases. |Deaths.
Maryland:
9 3 O Baltimore. ...... 1 ... .
1 2 0aann Frederick. ........... 0 1]....... .
-0 3 ERPERPS Massachusetts:
Beverly.............. 0
22 L3 [RPERERE Haverhill. . 0
wrence . 1
1 1 Sonngticid 0
ringfie
0 1 - ’l‘gunton 0
g % . i Watertown 0
Michigan:
2 1 Detrcnt.............. 10
L2 1l Grand Rapids........ 0
"""" Kalamazoo........... 0
3 2 ... Minnesota:
IR I 1 St. Paul.............. 1 |- 31 P .
2 [: 3 Winona.............. [V ..., -
2 2 ........ Missouri:
0 St. Louis............. 10 10(...... .
5 ; 1 1 1
0 0
0 1)...... .
0 0 0 L R .
Bloomington. .. 0 2. chada
Fort Wayne. 0 2 Reno....oeeeenannnes 0 ... -
Indianapolis. 4 4. New Jersey: .
Kansas: Elizabeth. 0
Coffeyville . 1 3. Jersey City. 1
Parsons. 0 1. Perth Amboy .. 0
Topeka. .. 2 1]. Trenton.............. 1
Kentucky: New York:
Covington........... 0 2 eeann... Albany.............. 1 41....... P
Lexmgton. ceeeeeeen 0 1 1 Hornell.............. 0 1i...... .
Louisville............ 7 3 Jamestown..... 0 ) O PO
Owensboro.. 0 4. New York..... 4 17 1
- Paducah............. 2 1 Rochester. ..... 1 b 3N P .
Louisiana: Schenectady. .. 1 1]...... .o
New Orleans......... 5 5 1 ite Plains......... 0 ) N PO
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CITY REPORTS FOR WEEK ENDED AUGUST 4,' 1923—Continued.
TYPHOID FEVER—Continued.

‘Week ended Week ended
’Rgredi:u Aug. 4, 1923. lflog;jgn Aug. 4, 1923.
City. Tidus City. vious
Years. | cases. | Deaths. Y€ars. | cases. |Deaths.
South Carolina: '
3 Charleston 3 5 [.L.
5 Columbia 1 3
g Greenville. 0 2.
2 1 2
0 3 16
8 9 4
Springfield........... 1 5. 2
Steubenville......... 0 0 2
Toledo............... 4
Oklahoma: | | I ] Provo.......c.cceeenifevenn... 1l........
................ 5 [N PO 1 2 I
Pennsylvania. Virginia.
Braddock............ 0 ) 3 PP Charlottesvnlle ceivens 0
CarricK. . ceoevannn... 0 ) N P Lynchburg. . 2
Chester.............. 1 4 ..., v+ Norfolk 2
Norristown......... 0 1 ..., Petersburg. . 1
. Philadelphia......... 12 L 7 P . Richmon 1
Pittsburgh........... 6 f.c...... -1 || West \ugima , ,
Reading............. 1 ) O PO . Clarksburg........... 1
* West Chester..... .. 0 2|l ' Huntingten. ... 300 o
Rhode Islan Wxsccnsln N
Providence. ......... 2]........ Janesville............ 0

DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS.

: Scarlet Tuber-
Total Diphtheria.] Measles. fover. culosis,
Popula- | deaths .
City. tlon Jan. n;)lxln “ o - B -
A AERE AN AE AR AR
4 4 S “q
E1&8|8|8|8|&|& N
e
Alabama:
Birmingham 178, 806
go than...... 10,?:
ontgomery , 46
Arkansa
tht!c RocK...coovenannnn.. 65,142
North Little Rock.......... 3
California:
Alameda , 806
Bakersfield 18 638
Glendale '3 536
Lcs Angeles. .:76 673
akland 216'261
Pasadena 45,354
Riverside 19,341
Sacramento 3, 908
San Bernardino 18,721
San Diego.eeeeenaeninnnn... 74, 683
San Franeisco............... , 67t
Santa Ana.......o.......... 15, 485
Stockton.................... 40, 296
Vallejo....ccoeeeeiianan.. 21,107
Colorado:
Pueblo.....veeeeinnnnnna.... 43,050
Connecticut:
Bridgeport...o.oocoiaean.... 143, 555
Bristol......... - 20,620
Hartford. ........ 138,
Manchester ( town) . 18,370
Meriden (city). . 29, 867
Milford (town). 10,193
New Britain. . 59,316
New Haven.. 162, 537
New London. . 5, 688
Waterbury....ccooeeeeenn... 91,715
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CITY REPORTS FOR WEEK ENDED AUGUST 4, 1923—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

Scarlet Tuber-
Diphtheria.| Measlos. fover. culosis.

| 4
3z

ropua. |08
ea
City. tion Jan. ﬁ-:ﬁn R

Deaths.

et IEIEIEEE

paeisans
ERE5858883

~858

<

P ot

<

70,983
66,083

isiana:

Maineé:
bi
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* CITY REPORTS FOR WEEK ENDED AUGUST 4, 1923—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continuecd.

Scarlet Tuber-
Total Diphtheria.| Measles. fever. culosis,
Popula- | deaths | -

City. * tion Jan. | from | o
1, 1920, all

el $151 8120828

Deaths.

ezd

Amesbury (town)...........
Arlington (town)............
Attleboro .

bk ek et ok
DRON

Boverly.....0 011110000
ton.._.ooll

Bos
Braintree (town). .
Brockt,

BN
g

2 hEgsises g8

BEBELS
3

...
S8=S88Y
1o
SERH
vore g

SRBJLESE

-
-t
N

SRERBS
SB23REXIRERI88S

1

Minneapolis. .
Rochester.
St. Paul....
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CITY REPORTS FOR WEEK ENDED AUGUST 4, 1923—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued,

Diphtheria.| Measles, | Scarlet | Tuber

Total fever. culosis.
Popula-

City. -| tionJan. | from . R
1, 1920. all

.| 4
causes. | 3
gz

Cases
Deaths.
Cases.
Deaths. .
Cases.
Deaths

West Now York............
New Mexico:

Albuquerque............... 15,157 3 1
New Yorg: 4 ’

1 Pulmonary oaly.
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CITY REPORTS FOR WEEK ENDED AUGUST 4, 1923—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

Scarlet Tuber-

Total Dlphtheria. )Measles. fever. culosis.

ci tiog Yam. | Hremm —
ty. on Jan. rom . .
Lige. | el | .| 8 ilgsld]414
. o 8123|3528z
S oclAa|d|A|d]|A

North Carolina:
D

Cleveland...................
Cleveland Heights
Columbus...........ccce....

Lorain..........
Mansfield. ......
Martins Ferry.
Middletown...

Youngstown. aee
Zanesville..........ooo......

Altocna...... ..o ...l
Bethlchem..................
Braddeek...................
Bradford...........oooee....

Johnstown.
Lancaster....
McIees Rock
McKeesport. .
Mahanoy City
Mount Carmel
New Castle.
New Kenzing
Norristown. .

y
Philadelphia.
Pittshurgh.
Pittston.....
Plymouth
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CITY REPORTS FOR WEEK ENDED AUGUST 4, 1923—Continued.

DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

" Scarlet | Tuber-
Total | Diphtberia.|  Measles.

fever. culosis.
Popula- | deaths
City. tion Jan. | from
1, 1920, all

o

E
Cases
Deaths.
Cases
Deaths.

k 1
Cases.
Deaths.
Cases.

Deaths

t

Pengsylvanla.—antlnued.

e ccabecacsionas ‘aee

ot pape
Reading..




FOREIGN AND INSULAR.

BULGARIA.
Lethargic Encephalitis—Paratyphus—Sofia.

During the week ended May 19, 1923, two cases of lethm'glc
encephalitis were reported at Sofia, Bulgarla

Paratyphus fever has been reported as follows: Week ended May
19, 1923, four cases; week ended June 23, 1923, one case w1th ‘one

death.
COLOMBIA.

Yellow Fever—Bucaramanga.

During the three weeks ended July 15 1923, yellow fever was
reported still present at Bucaramanga, Colombm

ECUADOR.
Plague—Plague-Infected Rats —Guayaquil.

During the period July 1 to 15, 1923, two cases of plague with two
deaths were reported at Guayaquil. During the same period 4,500
rats were examined, of which number 4 were found plague infected.

EGYPT. :  em

Status of Plague.

Plague has been reported in Egypt as follows: Week ended July 8,
1923—33 cases, of which 3 cases occurred at Port Said, the remain-
ing cases being distributed in five districts, with the greatest occur-
rence, viz, 25 cases, reported for the district of Menoufieh. Week
ended July 15, 1923—47 cases, of which 2 cases occurred at Alex-
andria and 5 cascs at Port Said, the remaining cases being distributed
in seven,districts, with the greatest occurrence, viz, 29, in the dis-
trict of Menoufich.

The total number of cases reported from January 1 to July 15,
1923, was 1,190, as compared with 362 cases reported for the corre-
sponding period of the preceding year.

Typhoid Fever Outbreak—Suez.

Under date of July 12, 1923, an outbreak of typhoid fever was
reported at Suez, Egypt. On that date three cases (luropean) were
stated to be present in hospital and two fatal cases (also European)

(1983)
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were stated to have occurred during the week ended July 5, 1923.
The disease was stated to be present, with an unreported number of
cases and deaths, among natives and Levantines. The source of
the infection had not been determined. Masters of eastbound ships
wore warned by American consulate at Port Said not to take fresh
water or allow shore leave at Suez.

LGREAT BRITAIN.

i " Smﬂ“pox—-Gloncester

Under date of July 13 smallpox was reported still present at
Gloucester, but with a diminishing number of new cases.!

Typ’hﬁs Fever— Bootle (Vicinity of Liverpool).

& case of typhus fever was reported August 4, 1923, at Bootle,
vicinity of leerpool Engla.nd

lNDO-CHIN A.
Cholera—Plague Smallpox— October, 1922,

During the month of October, 1922, cholera, plague, and smallpox
were Teported in Indo-China as follows: Cholera—cases 92, deaths
53, as compared with 24 cases with 14 deaths reported in the pre-
ceding month and 100 cases with 61 deaths during October, 1921.
Plague—cases 93, deaths 89, as compared with 70 cases with 68
deaths during the preceding monf,h and 42 cases with 37 deaths in
Octobbr, 1921. Snikllpox+~cases 250, deaths 47, as compared with
136. cases with 81 deaths during the preceding month and 115 cases
with 26 deaths in October, 1921. (Population, 16,990,229.)

Inﬂuenza October, 1922,

During the month of October, 1922, 29 cases of influenza with 9
deaths were reported in Indo-China, as against 30 cases among
Europeans and 27 cases with 9 deaths among natives during the
preceding month, and 505 cases with 15 deaths during the month
of October, 1921.

Preventive Méasmes'-October, 1922,

Preventive measures were reported as follows: Against plague—
1,762 vaccinations; 6,187 rats destroyed; carried out in two Prov-
inces, viz, Annam and Cambodge. Against smallpox—105,712
vaccinations in the Provinces of Cambodge, Cochin-China, and- Laos.

1 Public Health Regorts, July 27, 1923, p. 1739; and Aug. 17, 1923, p. 1934.
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ITALY.
Kall-Am——Me‘sslna.
During the week ended June 24, 1923, one casie of kala-azar with
one death was reported at Messina, Italy.
JAMAICA. )
Smalipox (Reportéd as Alastrim).

During the two weeks ended July 21, 1923, 80 new cases of smallpox
(alastrim) were reported in the island of Jamaica. . Of these, eight
cases occurred in the parish of Kingston. _ . o

Typhoid Fever—Kingston and Vicinity.

During the same period four cases of typhoid fever with one,cgse
of paratyphoid fever were reported at Kingston, Jamaica, and 29
cases of typhoid fcver in the surrounding country.

PERU.
Plague—June, 1923.

During the month of June, 1923, 54 cases of plague with 41 deaths

were reported in Peru. Of these, 12 cases with 7 deaths were reported

at Lima. For distribution of occurrence according to locality see
page 1986. :

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEYER.

The reports contained in the following tables must notbeconsxderedasoomp!eteornnalusre rds
either the list of countries included or the figures for the particular countries.for which reports are given.

Reports Received During the Week Ended August 24, 1923.!
CHOLERA.

Place. Date. Cases. { Deaths. Remarks.

June 3-9, 1923: Cases, 2,911;
dea :

'y £

.| July 1-7.. ..
..| June 24-30.

...................................... Oct. 1-31, 1922: Cases, 92; deaths,
53. reccdmg month: Cases,
24; deaths, 14. October, 1921:
Cases, 100: deaths, 61.

Oct. 1-31.......... 68 39 Pm‘;’g,mmth Casos, 2;
..... do....cao..... 2 1 | Preceding month: Cases, 3
..... do............ 21 13 | Preceding month: Cases, 19;
. Ton.kin..........'...... ..... do....eeeue... ) B O, P&ngxﬁ:mtb No cases.
Simlliangkok.................J. June 17-23........ 1 1

1 From medical officers of the Public Health Service, American consuls, and other sources.
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CHOLERA PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Continued.
Repons Received During Week Ended August 24, 1923—Conl:mued.
PLAGUB.
Placé. - Date. Cases. | Deaths. Remarks.
J@e 120 < SO I
July 1-15..... ... 2 2 Rats :émmlned, 4,500; found in-
E, lt;y’; ......... e (TRt reveenns "‘3 lz_ﬁ.myoég’ 1923: Cases, 1, 198;
Alexandria....... cennes July 9-15.......... 2]....... Week ended July 8, 1
Port Said.....oeen.... July 2-15...0.00000 3 U in 5 distri Week end
Ju’lyxs,nm case;,w in 7 dis-

H

Lima (city)
Lima (country)
Moll

Siam:

Ju;’g.a-o 1923: Cases,ass deaths,

Oct 1-31, 1922 Cases, 93. deaths,
Precedmg month: 70 cases;
68 dedths.

Preceding month, 15 deaths.
Preceding month 51 deaths.
Proced.ing monﬂ: cases,

deaths.
. Juﬁe 1-30, 1923: Cases, 54; deaths,

SMALLPOX.
Arabia:
:dden ...................... July 8-14.......... 2 eeeinnnn..
British Columbia—
Vancouver............. June 24-30........ 2|eeennna.s
Do..ceeennnnnnnnnn. July 1-14.......... 5 ‘1
Manitoba—
. Winnipeg............ L RN PPN RS July 1-31, 1923: Cases, 1.
Ontario—
London................ July 15-21......... | B P .
China:
AmOY.....cceviieiennnnnn.. June 17-23........l.... .. |.......... Present.
Chungking................. June 17-30. ..o feeeenifeennianas Endenic.
D
Present.v
Juz%i. 3-9, 1923: Cases, 941; deaths,

cecccccccccccsscccncnn

July 2-15..........
July 2-8...........
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

FEVER—Continued.
Reports Received During Week Ended August 24, 1923—Continued.
SMALLPOX—Continued. .
Place. Date. Cases. | Deaths. Remarks,
June 3-16......... 43 13 .
July 22-28.........|........ 2 | June 1-30, 1923; Cases, 15; deaths,
July 114,020 ¢ 3 et R A
June 26-30.........]........ 2
July 1-7.. . 2
-| July e-23.; 2
June 10-23........ 10
June Za-July 10...)........ 2
July $-21.... .00 B 3 .
i s
July 1-7..ooeeee... 1 FO
TYPHUS FEVER. )
May19-June2...| 3 1| Paratyphus, 1 case, 1 death.
Aug.4............ 1]..... «....| Vicinity of Liverpool.
May25-June24...| 20 12
July 29-Aug. 4....
July 8-14.......... Present.
YELLOW FEVER. '
T
Colombia: .
Bucaramanga.............. June 25-July 15. . .|.......|..cc...... Present. f

Reports Received from June 30 to August 17, 1923.!

CHOLERA.
Place. Date Cases. | Deaths Remarks.
............................... Apr. 15-June 2, 1923: Cases 9,259;
..| June 3-23.. 31 20 deaths, 8,125.
.| May 6-June 23. ... 289 242
June 3-30.......... P P
May 13-June 23. .. 17 14
Saigon.....coiciiiennann.. May 20-June 9. . .. 11 10
Philippine Islands:
ity—
yManila ................. Juno 10-16......... 2 1 | Deathin foreign case from Ching-
Province— kang, China.
Bulacen May 17-23 1j..........
iz. . . 1 1 N
1 1
.| Apr. 1 1
May 6-June 9. . 2 1
Moummn Mar. 25-31......... 1 1
June 21-30......... 2 2
Rusem (Soviet) ...................................... Jan. 1-May 15, 1923: Cases, 10.

Bnngkok ...... ceeccacaccnns May 13-June 9.... 8 9

! From medical officers of the Public Health Service, American consuls, and other sources.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

EVER—Continued..
Reports -Receﬁéd from June 30 to August 17, 1923—Continued.
PLAGUE.
Place. Date. ¢ .| Cases. | Deaths. Remarks.
ustrdlia: !
Sydney............ cenees .| June 30............ 1 1
zores: . .
St. Michael Island.......... May 6-26.......... 12 5 | In one locality.

British East Africa: . )

{auneé-ofm" § 3 Territory.
8] uno S
Apl¥ 1-30... 7 8 .
June 7........ . ) B P,
May6-June23....| 15 17 | Plague rats, 36.
May 13-June 25. . .|........ 7 S
May 27-June 23, .|........|cceeeen..n Present.
Apr. 29-June 2... 51 '
Msy 3 . 1 1 | Station on'Eastem Chinese Rail-
way. Occurring in_tarabagan
(marmot) hunter. Bubonic.
June 17-30.....cecfeccceciifecnananans Rodent plague present.
Do.

Tananarive. .
’l‘ananan

Apr. 29-June 23 501 410

...| May 6-June 9. 13 13
.| May 13-June 30. .. 110 85
...... do............ 254 141
226 199

.......... 222 143

488 488

Apr. 1-June 15 56 53
Apr. 16-June 15 20 20

June 19-July 2. ...

May 16-June .30, 1923: Rats ex-
amined, 13,800. found in-

fected, 39.

Jan. 1-June 21, 1923: Cases, 1,051;
deaths, 548. May 1-29: Cases,
345. Jan. 1-June 24, 1923:
Caso! s, 1,069. Jan. l-ju.ly 1,
1923: Cascs,l,llo

May 1-29, 1923: Cases, 14.

May 1-29, 1923: Cases, 13.

May 1-29, 1923: Cases, 3.

Deaths not reported.

Plague-infected rats: Pohak
May 23, 1923, 1 rat; vicinity of
lPauﬁc ngat Co. mxll June 2,

Apr.29-June 2, 1923: Cases, 4,240;
deaths, 3, 209,

Plague rats, 5.

Mayl—3l 1923: Cases, 471; deaths,

Ma; 16, 1523: Epidemic in five
districts.

Apr. l—June la, 1923: Cases, 74;
deaths, Bubonic, pneu-
monic, septwennc

May 4-21, 1923: Two cases.

Apr. 15-21, 1923: 1 plague rat.
Bubonic and septicemic.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

FEVER—Continued.
Reports Received from June 30 to August 17, 1923—Continued.
PLAGUE—Continued.
Place. Date. Cases. { Deaths. Remarks.
.................. Mggl—al,lm: Cases, 57; deaths,
. T”
2 eeeinnnen :
3 1 ) ‘e
2 2 '
3 1 B
8 2
2 1
18 13
5 1
5 3
7 2 ;
2 -1 1
Jan. 1-May 15, 1923: Few cagesin
Far East regions. i
24 A e ok
.................. poradic cases of plague reported
yearly in loepli%iw, vicinity of
stations Matsievskaya and Bor-
zia, Transbaikal Railway.
1 1| Village in zone of endemic tara-
bagan (ﬁmearmot) plague, Trans-
baikal 'lgion. e
.................. Station on Transbaikal Rqﬂway.
Marmot plague during recent
years.
£ T B Do.
Straits Settlements:
SingapOre. ...ceceeneeeennnn May 6-June 23. . .. 4 6
May 12-2......... 1
SMALLPOX.
. 75
ria: f
Algiers. ..c.ceeeennecnnnnnas May 1-31.......... 2 nnnn.
Arabia:
Aden. .coenivnininieannnn May 27-June 2....|........ .1
Bolivia: :
LaPaz....occeeecuinnnnnnns Apr. 1-30.......... 1 2
Brazil:
Pernambuco............... May 6-June 16. ... L PO
Rio de Janeiro............. May 13-June 3. .. 10 2
British East Africa: s
Kenya— '
Mombasa.... ..! May 20-26......... 1l... From vessel from Bombay.
Tanganyika.. .| Apr.29-May5..... 2.
Uganda—
Entebe................| Apr. 1-30.......... 3 P,
Canada:
Alberta— ;
Calgary....ocovvnnnnnnn May 27-June 2.... ) B O Infection from Deer Lodge, Mont.
British Columbia—
Vancouver............. May Z-June 23. .. ;3 N PPN &
Manitoba—
Winnipeg.....coeeee.e. June 3-30......... E 3 PO,
New Brunswick—
Kent County.......... July 1-7...........
Ontario N . .| June 1-30, 1923: Cases, 13. July
Toronto.... .| June 24-30....... 1-31, 1923: Cases, 14.
D July 15-21......... :
Quebec— .
Quebec June 10-16........ Varioloid.
Saskatchewan—
Moose Jaw .| July &14.
Regina. .| June 24-30..
Ceylon: ,
Chi]Colombo. .. May 6-June 2..... 3 1
e: .
Concepcion. May 22-June 11...|........ 3 | June 1-39, 1923: Cases, 2. . .
Valparaiso May 7-June 23.... 6 121 | June 10-15, 1923: 29 cases report-
ed from 3 districts.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Continued.
Reports Reesived from June 30 to August 17, 1928—Continued.
SMALLPOX—Continued.
Place. Date. Cases. | Deaths. Remarks.

Java:
East Java—
Socrabaya....... eceseee
West Java—
Batavia
Mexico:
Aguascahentcs
Chibuahua..
Mexico City

Palestine:
Jaff

May wJune 16...
May 14-20.........

Hs; 13-June 16. ..
May 13-June Z. ..
Apr. 20-June 23. ..

May

June 24-July 7.
May 21-June 3....
July 2-8.

May 16-31....
Mar.12-Apr.22....

Apr.24-June 15....
Apr 30-May 20....

r. 22-June 23. ..

y 13-June 9. .. |
May 13-June 30. . .
May 13-June 23. ..
May 6-June 23. ...

May 20-June 23. ..

May 28-June 10...

Apr.22-June 2....
May 5-June 8.....

July 8-14..........
June 11-24.
May 19-June 30..

May 20-June 30

........ 19

2 2
RARPTTS LS i

12 9

24 8

91 16

107 60

28 20

129 19

17 3
........ 1
L
164 |..........

June 19-25, 1923: Present.
Present and endemic.
Do.

Do.
Do.

..| Foreign.

Cases, foreign; deaths, Chinese.

From Preston.
Jan.-Mar., 1923: Cases, 15.

May 1-15, 1923: 1 case.
Present.
123 cascs reported in hospital;

present in rural districts.
May 1-31, 1923: Cases, 211.

Apr. 15-May 5, 1923: Cases, 4,973;
dea

y 4y

Including 100 surrounding square
kilometers.

May 27-June 30, 1923: Cases, 226.
July 1-7, 1923: Cases, 13. (Re-
ported as alastrim.)

Province.
Apr. 1-30,1923: Cascs, 3.

Including municipalities in Fed-
eral District.

District.

May 28-June 9, 1923: Cases, &

.| June 10-30..

deaths, 2.
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August 24, 1923,

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

FEVER—Continued.
Reports Received from June 30 to August 17, 1923—Continued.
SMALLPOX—Continued.
Place. Date. Cases. | Deaths. Remarks.
Portuguese West Africa: N
la—
Loanda................ Apr.1-21....cceefenen.... 2
Rhodesia (British Africa):
Northern Rhodesia........ May8-14.......... 21 8
Southern Rhodesia......... May 3-16.......... 4 . 2
3angKOK. .- eeeuenennnnnnnns Apr.29-June9....| 62 3
.................... May 1-15.. 1 .
.| May 16-31... 1 .| In Sembehun district.
.| May 31-June6....J........ 1
.| May 15-June 30. .. 4 2
July 1-7........... 8 1
............. May 27-June 30. .. L 3 PO,
.| May 20-June 30. .. ) ) I PO
May 1-June 7..... 36 |ceeeennnn.
..................... ‘May 20-June 23. ... 10 |eeeeeennes
.................. May 15-June 11. .. T feeenennnnn
June 10-20........ ) N
June 11-17. ....... ) N P
Do June 26-July 1.... ) 3 PO
Turkey:
Constantinople............. May 13-June 26. . .|........ 45
Do............ Jun227-July3....[........ 4 :
Union of South Affica.......c..loeeemeneeiieiieaeiformiiiiloneeanenns lea:z 1—131&'119)%: Cases, 33; deaths,
colored).
Cape Provinee. .......ccoofoeieennninicicinccoveenaisnannaaaas Mayedl)-iﬂ, 1923: Cascs, 32 (col-
ored).
May6-June9.....|.c.cceifoaananas Outbreaks.
Apr.20-May 14...|..coo.leeeanaaas Do. .
.......................... May 1-31, 1923: 1 case.
.| May 26-June9....J........]ccceeannns Outbreaks. .
June 10-16........ 1 1
May 20-26......... ) U At Mombasa, British East Africa.
Vessel arrived from Bombay
Mar. 25, 1923.
May 26.....cccc... 2 eeeieannnn Two cases in quarantine (re-

Ported as alastrim). Vessel
eft Victoria, 3. C., Apr. 28,
1923. Touched at Honolulu.

TYPHUS FEVER.

55085°—23—4

.| May 14-20,

Apr. 22-May 12...
May 22-June 18...

May 13-19.........
May 7-June 23. ...

May 28-June 24. ..
May 19-25.........

May 6-13..........

41 14
3

8 1
3

) O
36

12 0..........
) 3 PR

' Jan.-Mar.,

Paratyphus, 1 case, 1 dontil.

June 11, 1923: 34 casesin Salvador
Hospital.

1923 Cascs, 191;

deaths, 6.
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1992
CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Continued.

Reports Received from June 30 to Amgust 17, 1923—Continued.
TYPHUS FEVER—Continued.

Plece. Date. Cases. | Deaths. Remaerks.
May 14-June 24 7
June 25-July 1. 2
May 12-Apr. TI 1

ghar

Gua!

European Russia and au-
tonomous republics.
Caucasus, and Cen~
tral Asia.
Waterways and railways..

Natal. ..

.| Apr.29-June9...

Apr. 30-May 27...

Apr. 1-June 30. ...

Apr
Feb 22-May 14. .

cseresrersvccncrcnnn

June 10-16. .......
July 1-21..

June 21-27. ..
May 1-31..........

May 20-June 16. .
May 1-10.

May 28-June 24..
July 9-

May 13-June 26. ..

May 6-12.

Mar. 1-May 31....|.

June 27-July 3....].

S May1-31..00000000

Jan.

May 1-31, 1923: Cases, 875.

Recurrent typhus: Cases,

3;
deaths, 3.

Jan I—May! 923: Cases, 318;

11 counties.

f.nl

Apr. 1-30, 1923: Cases, 96.
Including municipalities in Fed-
eral d.i..ﬁftrict. pal

-| Relapsing fever, 1 case.

Mar. 4-Apr. 7, 1923 Cn:es, 2,253;
deaths, 172. 'Recurrent typhus:
Case3,338 deaths, 6.

1-Apr. 30, 1923: Cases
106,854, (Con'eqpondin%pe
1922: Cases, 847,516.) b. 1-
28, 1923: Cases, 17,577. Re-
current, Jan. 1-Feb. 28, 1923:
Cases, 43,540.

May 1-31, 1923: Cases, 102; deaths,
21 (colmd) thte—(‘asca,
Total, 108 cases, 21 deaths.

Ma);l 1'-3151921 Cases, 49 (colored);

ite, 5.

.| Outbreaks

May 1-31, 1923: One case (col-
ored).

May 1-31, 1923: Cases, 45 (col-
ored

Outbreaks.
.| May 1-31, 1923: Cascs, 7.

Outbreaks.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Continued.

Reports Received from June 30 to August 17, 1923—Continued.
TYPHUS FEVER—Continued.

Place. Date. Cases. | Deaths. Remarks.
Yugoslavia
Croatia—
Zagreb......ccccecannee May 27-June 2.... b I PO

YELLOW FEVER.

Bahia.......cceenennnnnnn. May 13-June 16. .. 21 6




