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THE RESPONSE OF PERITONEAL TISSUE TO INDUSTRIAL
DUSTS*

By Joun W. MiLLER, Pathologist, and R. R. Sarers,? Senior Surgeon, United
States Public Health Service

The reaction of the peritoneal tissue to injected dusts has been
described in previous reports® and attention has been called to the
possibility of using the results of such a biological response to predict
the pneumoconiosis-producing potentialities of industrial dusts. From
time to time, minor modifications in the method of introducing
the dusts into the animals have been made to simplify the procedure
without altering the results.

As now practiced, the test is briefly as follows: Two cubic centi-
meters of a 5-percent suspension of air-elutriated (or 325-mesh
screened), heat-sterilized dust in sterile, physiological saline solution
is injected into the peritoneal cavities of a number of guinea pigs.
Animals are killed and examined 14, 45, and 90 days after injection (in
earlier experiments at intervals up to 1 year). The nodules produced
by the dust on the anterior abdominel walls or in the omentum at the
various intervals are compared. The gross appesrance is usually
sufficient for interpretation of results.

Three general types of reaction are produced by the various dusts.
These have been designated as absorptive, proliferative, and inert.

Dusts of the absorptive group produce nodules which progressively
decrease in size as the interval between injection and examination
increases. Eventually the dust disappears from the peritoneal tissue.

! Fram the Division of Industrial Eyriene, Nationa! Institute of Health.

1 Director of the Buresu of Mines.

3 Miler, J. W., and Sayers, R. R.: The response of peritonea! tissue to dusts introduced as foreign bodies.
Pab. Hesalth Rep., 49: 80-89 (Janoary 19, 1934) (Reprint No. 1608). J. Am. Med. Assoc., 103: 007-012 (Bep-
tember 22, 1934). Am. J. Pub. Health, $5: 452456 (April 1938). Pub. Health Rep., 51:1677-1689 (Decern-
ber 4, 1838) (Reprint No. 1787).

Miler, J. W, and Sayers. R. R.: Mlcroscopic appearance of experimentally produced dust nodules in the
peritonenm. Pub. Health Rap., 30: 1610-1428 (November 15, 1935) (Reprimt No. 1717).
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2 REACTIONS TO INDUSTRIAL DUSTS

Microscopically, & typical early nodule consists of a mass of the dust
mixed with fine, granular, necrotic material. A zone of fibroblasts
with an occasional macrophage surrounds this more or less centrally
placed mass. With time the necrotic material becomes less and
finally disappears. Brown pigment particles, apparently of endogenous
origin, are usually found rather early, and in an experiment of a year’s
duration are the only evidence that the dust was introduced into the
peritoneal cavity.

Dusts causing a proliferative type of reaction produce nodules which
progressively increase in size as the interval between injection and
examination increases. The maximum growth, using & 0.1-gm. dose
for each guinea pig, is reached in about 90 days. Microscopically the
nodules 7 days after injection are similar to those produced by the
dusts of the absorptive group. As the process continues, the fibro-
blasts in the cellular zone about the central mass of dust and necrotic
material are largely replaced by macrophages which are usually filled
with dust particles. This is most marked in the 30-day series.
Later, the engulfed dust particles appear to decrease in numbers and
fibroblasts and adult connective tissue cells predominate. The area
of necrotic material persists throughout the duration of the test.
After 90 days fat cell formation in the cellular zone and calcification
of the necrotic material is noted. All of the dusts classified in this
group studied thus far are various forms of naturally occurring silica.

The nodules produced by the inert group of dusts are, in the early
stages, grossly similar to those of the other two groups. As the
interval between injection and examination increases the nodules
become flattened with irregular edges, and numerous dispersed par-
ticles are present in the adjacent peritoneum. These are often found
a considerable distance from the original nodules. The amount of
dust found in the peritoneal cavity 1 year after injection is essentially
the same as noted in 7 days. Histologically, the fibroblast is the early
predominating cell. An increase in macrophages is noted at the 30-day
interval and eventually fibrous tissue and accompanying fat cells
predominate. No necrosis is noted at any interval in the entire
process. The response is characteristic of that caused by a nonirritat-
ing foreign body.

It has been possible to correlate the response of peritonesl tissue to
certain dusts with the results of X-ray examination or of post-mortem
study of workers exposed by inhalation to high concentrations of the
same dusts for protracted periods of time. These records are far
from complete, because medical and roentgenographic surveys are
available for only a limited number of the dusty trades. Neverthe-
less, the preliminary results of such comparisons can be summarized:
(@) No cases of pneumoconiosis have been reported and confirmed
among workers exposed solely to dusts of the absorptive group; (b) all
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REACTIONS TO INDUSTRIAL DUSTS 3

of the dusts so far examined that fall into the proliferative group are
known to produce 8 nodular, pulmonary fibrosis (silicosis); (c) pneu-
moconioses caused by dusts of the inert group (asbestos,* anthracite
mine dusts,’ bisque ware,® mica,” pyrophyllite, and talc®) have been
reported as & result of X-ray examination of industrial workers.
Where autopsy material is available, certain of the dusts of this group
are known to produce a diffuse, interstitial, pulmonary fibrosis, or a
mixed nodular and diffuse fibrosis, such as is produced by anthracite
coal containing free silica.

Interpretation of the response produced by & dust in the peritoneal
tissue in animals can be used as an index to determine the potential
harmfulness of an industrial dust to which workers are exposed.
Thus, an absorptive reaction can indicate that the dust is relatively
harmiess, while a proliferative response would indicate the dust to be
definitely harmful. The dusts producing an inert reaction have been
considered as less hazardous than those producing a proliferative
reaction, and more dangerous than those of the absorptive group.
The intraperitoneal method of studying the physiological action
caused by dusts is not applicable to highly toxic material, a sublethal
dose of which is too small to be grossly visible in the peritoneal tissue,
or to dusts that are readily soluble.

The following dusts have been examined by this method and the
results, with pertinent identifying data, are given below.

DUSTS CAUSING AN ABSORPTIVE REACTION

Calcite—A pure mineral dust. Chemical analysis: Acid insoluble matter, 0.0
percent; silica, 0.0 percent. Petrographic examination: A calcite of high purity.

Calcite.—A pure mineral dust. Chemical analysis: Acid insoluble matter, 0.1
percent, all of which was gilica. Petrographic examination: A calcite of high
purity.

Precipitated calcium corbonate.—A chemical byproduct. An industrial dust.
Chemical analysis: Silica, 0.4 percent; calcium carbonate, 87.9 percent; magnesium
carbonate, 10.1 percent; magnesium oxide, 0.1 percent; iron’'and aluminum oxides,
0.6 percent. Petrographic examination: Precipitated calcium carbonate, about
98 percent; crystals, probably sodium carbonate, about 2 percent,

Gypsum.—The uncalcined, natural mineral. An industrial dust. Chemical
analysis: Silica, 1.3 percent; calcium sulfate, 97.1 percent. Petrographic exam-
ination: Gypsum, about 70 percent; calcite, about 30 percent.

¢ Dreessepn, W. C., DallaValle, J. M,, et al.: A study of asbestosis in the asbestos testile industry. Pub.
Health Bull. No. 241, U. 8. Government Printing Office. 1638,

4 Sayers, R. R., Bloomfield, J. J., et al.: Anthracosilicosis among bard-coal mipers. Pub. Heaith Bull.
No. 21. TU. 8. Government Printiug Office, 1936, '

¢ Fiinn, R. H.. Dreessen, W. C., et al.: Silicosis and lead poisoning among pottery workers. Pub. Health
Bull. No. 244. U. S. Government Printing Office, 1939.

7 Dreessen, W. C., DallaValle, J. M., et al.: Pneumoconiosis among mics snd pegmatits workers. Pub.
Health Bull. No. 250. U. S. Government Printing Office, 194C. -

% Easom, H. F., Trice, M. F.,and Carpenter, C. C.: A study of the effects of exposure to dust in the mining
and milling of pyropbyilite. Report, North Carolina State Board of Heaith, February 1939.

?* Dreessen, W. C., and DaliaValle, J. M.: Eflccts of exposure to dust {n two Georgia talc mills and mines.
Pub. Health Rep., 50: 131-143 (February 1, 1833) (Reprwnt No. 1680},
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4 REACTIONS TO INDUSTRIAL DUSTS

Limestone.—An industrial dust. Chemical analvsis: Silica, 1.3 percent;
calcium oxide, 54.4 percent; magnesium oxide, 0.4 percent; iron and aluminum
oxides, 0.4 percent. Petrographic examination: Irregularly rounded calcite. No
impurities noted.

Limestone.—An industrial dust. Chemical analysis: Silica, 2.73 percent;
calcium carbonate, 95.21 percent; magnesium carbonate, 1.17 percent. Petro-
graphic examination: A dolomitic limestone. No impurities observed.

Limestone.—An industrial dust. Chemical analysis: Acid insoluble matter,
7.2 percent; silica, 5 percent. Petrographic examination: Only an infrequent
quartz crystal was noted. A high calcium carbonate content.

Limestone.—An industrial dust. Chemical analysis: Silica, 11.7 percent;
calcium carbonate, 81.7 percent; magnesium oxide, 3.4 percent; ferric oxide,
1.4 percent; aluminum oxide, 1.5 percent. Petrographic examination: About
10 percent quartz and about 90 percent calcite.

Portland cement.—An industrial dust. Chemical analysis: Silica, 21.1 percent;
calcium oxide, 74.4 percent; magnesium oxide, 2.8 percent. Petrographic exami-
nation: Normasl portland cement.

Pyrolusite.—An industrial dust. Chemical analysis: Manganese, 54.9 percent.
Petrographic examination: No quartz obeerved. This msaterial was much more
slowly absorbed than the others given here,

DUSTS CAUSING A PROLIFERATIVE REACTION

Bisque ware.—An industrial dust. Ground semivitreous pottery bisque ware,
fired at a relatively low temperature. Cbemical analysis: Silica, 72.0 percent.
Petrographic examination: Quarts, about 40 to 50 percent. The remainder is
semifused clay and feldspar.

Chert.—An industrial dust. Chemical analysis: Total silica, 76.1 percent.
Petrographic examination: Quartz and chert, about 60 percent (about 25 percent
of the silica is normal quartz). Calcite, about 40 percent.

Diatomite—An industrial dust. Chemical analysis: Silica, 92.5 percent;
aluminum oxide, 3.5 percent; ferric oxide, 1.5 percent; calcium oxide, 0.4 percent;
magnesium oxide, 0.7 percent. Petrographic examination: Pure diatomite. No
quarts or calcite present.

Greenware—~An industrial dust. Ground semivitreous, unfired pottery ware.
Chemica! analysis: Silica, 69.0 percent. Petrographic examination: Quartz,
about 50 percent; feldspar, about 15 percent; clay, about 35 percent.

Greenware.—An industrial dust. Ground vitreous, unfired pottery ware.
Petrographic examination: Higher quartz and less feldspar than the above.
Clay, about the same amount.

Porcelain enamel frit.—An industrial dust. Chemical analysis: Silica, 35 to
50 percent; the remainder is oxides of antimony, zin¢, and aluminum, and fluorides
of sodium, aluminum, and caloium. Analysis varies within the above silica limits.

Quartz.—A pure mineral dust. Chemieal analysis: Silica, 99.4 percent. Petro-
graphic analysis: Normal crystalline quartz of high purity.

Quartz—A pure mineral dust. Chemical analysis: Silica, 99.3 percent.
Petrographic examination: Normal crystalline quartz of high purity.

Quartz.—An industrial dust. Chemical analysis: Silica, 99.1 percent. Petro-
graphic examination: Normal quartz. ’

Quartz.—An industrial dust. Petrographic examination: Normal crystalline
quartz of high purity.

Quartz.—An industrial dust. [dentical with the above sample but treated
with 0.6 percent crude pine fatty acids.
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Quartz-sericite.—The source of this dust is not known. Chemical analysis:
Total silica, 81.04 percent; calcium oxide, 0.30 percent; magnesium oxide, 0.45
percent; sodium oxide, 0.10 percent; potassium oxide, 0.98 percent; iron oxide,
0.25 percent; aluminum oxide, 14.26 percent; total water, 2.61 percent. Petro-
graphic examination: Quartz, about 50 percent; muscovite (variety, sericite),
about 45 percent; fibrous sericite, less than § percent.

Tripoli.—An industrial dust. Chemical analysis: Total silica, 98.9 percent;
calcium oxide, 0.2 percent; magnesium oxide, 0.1 percent; iron and aluminum
oxides, 0.3 percent, Petrographic examination: Chalcedonic silica (crystalline
aggregates) with an occasional crystal of normal quartz,

DUBTS CAUSING AN INERT REACTION

Aluminum.~Pure aluminum bronzing powder of the finest grade. Chemical
analysis: Aluminum oxide, 11.0 percent.

Alundum—An industrial dust. Chemical analysis: Silica, 4.6 percent;
aluminum oxide, 88.4 percent; ferric oxide, 6.9 percent. Petrographic examina-
tion: Well crystallized, artificial alumina.

Asbestos (amosite).—An industrial dust. Chemical analvsis: Total silica,
48.31 percent; calcium oxide, 0.48 percent; magnesium oxide, 0.66 percent;
sodium oxide, 0.72 percent; potassium oxide, 0.02 percent; iron oxide, 44.22 per-
cent; combined oxides, 46.37 percent; total water, 3.62 percent. Petrographic
examination showed predominating individual fibers and about 1 or 2 percent of
dolomite.

Asbestos (chrysotile).—An industrial dust. Chemical analvsis: Total silica,

7.52 percent; calcium oxide, 2.00 percent; magnesium oxide, 36.85 percent;
sodium oxide, 0.54 percent; potassium oxide, 0.08 percent; iron oxide, 7.70 percent;
combined oxides, 10.30 percent; total water, 12.86 percent. Petrographic ex-
amination: Serpentine, in part chrysotile, about 85 percent; dolomite, about
5 percent; magnetite and (or) chromite, about 5 percent; talc, less than 5 percent.

Asbestos (crocidolite).—An industrisl dust. Chemical analysis: Total silica,
50.86 percent; calcium oxide, 0.68 percent; potassium oxide, 0.08 percent; iron
oxide, 38.33 percent; combined oxides, 39.03 percent; total water, 5.02 percent.
Petrographic examination showed fibrous material only. -

Anthraeite coal.—An industrial dust. Chemical analysis: Ash, 12.6 percent;
silica, 6.6 percent. Petrographic examination: Coal about 95 percent; inorganic
material, about 5 percent. About 60 percent of the inorganic material is quartz;
about 40 percent is calcite, with an occasional crystal of rutile.

Anthracite coal.—An industrial dust. Chemical analysis: Ash, 16.0 percent;
silica, 8.6 percent. Petrographic examination: Coal, about 95 percent; inorganic
material, about 5 percent. About 95 percent of the inorganic material is quartz;
about 5 percent is calcite, siderite, limonite, and rutile.

Bentonite—An ipdustrial dust. Petrographic examination: Clay, varietv
montmorillonite, about 97 percent; feldspar, about 2 percent; quartz, none
observed.

Bisgue ware.—An industrial dust. Ground vitreous pottery biague ware, fired
at a relatively high temperature. Petrographic examination: Quartz, about 30
tc 40 percent. The particles are wholly or partially covered by the giass phase.
This is absent in the semivitreous bisque ware.

Bituminous coal.—An industrial dust. Chemical analvsis: Ash, 8.5 percent;
silica, 0.8 percent. Petrographic examination: Mineral content (calcite), about
1 to 2 percent.
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REACTIONS TO INDUSTRIAL DUSTS

Bituminous coal.—An industrial dust. Chemical analysis: Ash, 8.0 percent;
silica, 3.5 percent. Petrographic examination: Mineral content (quartz, calcite,
clay), between 1 and 3 pereent.

Caicium phosphate.—~An industrial dust. Chemical analysis: Calcium phoe-
phate, 75.38 percent; caleium carbonste, 3.98 percent; calcium fluoride, 6.80
percent; magnesium carbonate, 0.51 percent; iron oxide, 3.08 percent; aluminum
oxide, 3.12 percent; free silica, 2.70 percent; combined ailica, 1.87 percent. Petro-
graphic examination: Earthy phosphates (not apatite), about 97 percent; normal
and chalcedonic quartz, about 3 percent.

Chromite.—An industrial dust. Chemical analysis: Silica, 7. 8 percent; chromic
oxide, 25.0 percent. Petrographic examination: Quarts, less than 5 percent.

Diamond dust.—An industrial dust. Pure bortz dismond dust used as abrasive.
Petrographic examination confirms identity.

Féldspar —Chemical analysis: Total ailica, 65.9 peroent calcilm oxide, 0.81

percent; magnenmn oxide, 0.10 percent; aluminum oxide, .19.55 percent; iron
oxide, 0.28 percent; potassium oxide, 8.98 percent; sodium axide, 3.18 percent.
Petrographic examination: Feldspar (phg:oclnae-mxcrochne), about 95 percent;
normal quartz, about 5§ percent.. .
" Fuller’s. earth—An industrial dust. Filtral clsy. Chex.mcal analysis: Siliea,
557pereent, free, silics (estimated), . 10 percent; water, 15.9 percent. Petro-
graphic ennumuon Clay and residual decompoung feldspar, about 95 percent;
quarts, less than 1 percent; gypsum, less than 5§ percent. . .

Fuller's earth.—An industrial dust. Chemical analysis: Silica, 56.4 percent;
free silica (estimated), 7.0 percent; water, 8.5 percent. .Petrographic examination:
Clay and deeompoemg feldspar, about 90 to 95 pereent _quarts, about § to 10
peroent. ,

Fullar’l wrtll.——An indnst.nal dust. Chenucal Anslym. Sihca. 57.9 percent;
fernc onda. 25 percent; aluminum oxide, 13.1 percent; calcium oxide, 2.9 percent;
magnesium. onde.,86 pervent; water, 6.7 percent. Petrographi¢ examination:
Clay-like mnsses,. rounded and’ meguhr about .70 percent; quarts, about 15
percent; dolomits, about 15 percent.

Fuller's .sarth.—An industrial dm Filtral chy Chelmoa:l analysis: Silica,
82.1 pereent,‘ee ‘silica (estimated), 3.0 percent; water, 14.9 percent. Petro-
graphic examinstion: Clay and residual decomposing feldspu a.bout 98 percent;

quarts, 1 to 2 pereem‘.' feldspar, an occasional fragment. .

Glass wooI—An industrial dus®.’ F’mely ‘ground. aunple of eommereml hard
ghsswoolwuused. Nochemicdorpetrographxcmsﬂommthonght
DOCCAALY - . - o

Hematile. erehn muge)..—An mduxtnal dust  Chenical Analysm To
M 1'5 pemnt, xmn _oxids, .98.3 ‘percent. Petrognpmc examination showed
no unpunm

, Kaolin.—An ‘lndnlm&l dust. Petrogmphw examination: China clay and
hydromm,pxedomnmt,qum ndfeldspu s trace.

. Lanthanum sublimate.—An industrial dust. From the burning of white flame
electrodas,. Chemical analysis: Lanthanum, 40.0 percent. Petrographic examina-
tion: Puhclu too amall to identify.

Micg.—An mdusmal dust. Chemical maJysm Silica, 46.92 percent; magne-
sium ‘oxide, 0.86 pereont aluminum oxide, 34.95 percent; ferric oxide, 2.65 per-
cent; potunum oxide, 9.54 percent; sodium oxide, 1.02 percent; manganese

_@onde, trace. Petrogmphxc examination: Mica, both as plates and fibers,

plates predominating, about 98 percent. A very small amount of quartz and
feldspar. Y

Precipitator o¥h.—An industrial dust. Chemical analysis: Total silica, 49.86
percent; calcium oxide, 6.03 percent; magnesium oxide, 3.01 percent; iron and
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REACTIONS T0O INDUSTRIAL DUSTS 7

aluminum oxides, 40.46 percent. Petrographic examination: Loosely consoli-
dated, white, soft, grit-free ash, about 40 percent; partly rounded aggregates of
semifused ash, about 45 percent; smooth fused glass globules, about 10 percent;
normal quartz {ragments, about 5 percent; unburned coal, less than 1 percent.

Precipitator ash.—An industrial dust. From the boiler plant of a coal com-
pany. Chemical analysis: Silica, 48.2 percent; aluminum oxide, 29.3 percent;
ferric oxide, 8.5 percent; calcium oxide, 2.1 percent; magnesium oxide, 0.1 per-
cent; organic matter, 8.6 percent. Petrographic examination: Predominantly
spherulized glass, some coal fragments, and a trace of quartz.

Precipitator ash.—An industrial dust. Chemical analysis: Silica, 48.3 percent;
aluminum oxide, 29.4 percent; ferric oxide, 8.6 percent; calcium oxide, 1.8 per-
cent; maguesium oxide, 0.4 percent; organic matter, 8.7 percent. Petrographic
examination: Predominantly semivitrified ash partxclea. some spheres, coal, and
a trace of quartz.

Precipilator ash.—An industrial dust. Chemlul analysis: Total silica, 44.7
percent; moisture, 0.1 percent. Petrographic examination: Mostly spherical
fused-glass particles, with some semifused masees of crystallites, quarte, possibly
calcite and coal fragmentas.

Precipitator ash.—An industrial dust. Lamphouse deposit from the burning
of carbon arcs. Chemical analysis: Rare earth oxides {cerium group), 70.7 per-
cent; ferric oxide, 0.8 percent; magnesium oxide, 0.5 peroent; moisture, 9.8 per-
cent; ailica, none. Petrographic examination: Inorganic material, rudely
rounded, about 5 percent of opaque carbonaceous material and no quarta.

Precipitator ash.—An industrial dust. Condensate from the flue system from
burning of carbon ares. Chemical analysis: Rare earth oxides (cerium group),
59.5 percent; silica, 1.0 percent; ferric oxide, 4.1 percent; magnesium oxide, 0.9
percent; calcium oxide, 0.8 percent; ignition loss, 18.4 percent. Petrographic
examination: No quartz or calcite, otherwise similar to preceding sampie.

Pyrophyllite ~—An industrial dust. No chemical analysis. obtained. Petro-
graphic examination: Predominantly pyrophyllite, with a small amount of rutile
and some quartz. The quantity of quarts was hard to estimate.

Rock wool.—An industrial dust. A finely ground sample of commercial, insu-
lating rock wool. Py

Selentum.~—Anp industrial dust. Chemical analysis: Selenium, 98.8 percent:
tellurium, 0.01 percent; ash, 1.16 percent.

Selenium.—A chemically prepared sample of highest purity.

Sericite.—A pure mineral dust. Chemical analysis: Total silica, 51.74 percent;
calcium oxide, 0.61 percent; magnesium oxide, 1.74 percent; sodium oxide, 3.40
percent; potassium oxide, 4.48 percent; iron oxide, 5.83 percent; combined oxides,
31.82 percent; total water, 6.26 percent. Petrographic examination: Sericite
and feldspar residues (fibrous sericite predominates), about 95 percent, quartz,
less than 5 percent.

Shale.—An industrial dust. Chemical analysis: Silica, 61.0 percent; aluminum
oxide, 12.4 percent; calcium oxide, 4.5 percent; ferric oxide, 5.0 percent; magne-
sium oxide, 1.3 percent; sodium oxide, 2.3 percent; potassium oxide, 1.5 percent;
moisture, 10.3 percent. Petrographic exsmination: About 35 percent quarts.
The majority of the particles appear to be coated with clay. .

Silicon carbide.—Pure manufactured silicon carbide. Chemical analysia:
Silicon, 67.5 percent. Petrographic examination showed no impurities.

Soapstone.—An industrial dust. Chemical analysis: Total silica, 49.9 percent;
calcium oxide, 1.7 percent; magnesium oxide, 26.2 percent. Petrographic exam-
ination: Tale, as plates or fibrous splinters, sboqt 65 percent;-%molite, as long
fibrous crystals, about 30 percent; dolomite, about 5 percent. :

IOl §E1 §pe8



8 REACTIONS TO INDUSTRIAL DUSTS

Soapstone.—An industrial dust. Chemical analysis: Total silica, 36.8 percent;
calcium oxide, 5.0 percent; magnesium oxide, 22.7 percent. Petrographic
examination: Tale, about 55 percent; dolomite, sbout 30 percent; tremolite,
about 15 percent. No quartz observed.

Tale.—An industrial dust. Chemical analysis: Total silica, 49.0 percent;’

calcium oxide, 8.8 percent; magnesium oxide, 22.6 percent. Petrographic
examinstion: Tremolite, about 60 percent; talc, about 40 percent.

Tale.—An industrial dust. Chemical analysis: Total silica, 56.54 percent;
calcium oxide, 6.25 percent; magnesium oxide, 30.74 percent; calcium silicate,
11.00 percent; calcium carbonste, 1.88 percent; iron and aluminum oxides, 1.04
percent; ignition loss, 4.60 percent. Petrographic examination: Tale, mostly
fibrous, about 75 percent; tremolite, partly altered to tale, about 25 percent;
calcite and (or) dolomite, about 1 percent.

Titanium oxide.—An industrial dust. A finely divided high purity sample.

Sodium silicate.— A laboratory prepared sample containing 1 part sodium oxide
to 3.1 parts silica. Eigher ratios of sodium oxide kill the animals.

Trap rock.~—An industrial dust. Chemical anpalysis: Silica, 51.7 percent;
aluminum oxide, 16.0 percent; ferric oxide, 2.0 percent; ferrous oxide, 9.9 percent;
calcium oxide, 10.0 percent; magnesium oxide, 6.2 percent. Petrographic
examination: Feldspar, soms slightly decomposed, about 456 percent; pyroxene,
about 45 percent; magnetite, sbout 10 percent; biotite, about-1 percent.

Volcanic ash.~—An industrial dust. Chemical analysis: Silica, 54.4 percent;
aluminum oxide, 14.5 percent; ferric oxide, 3.8 percent; magnesium oxide, 2.6
pefcent; calcium oxide, 0.7 percent; ash, 78.2 percent. Petrographic examination:
Fine volcanic ash pirtially altered to montmorillonite. No quarts observed.

Voleanic ash.—A specially treated sample. Chemical analysis: Silica, 74.3
percent; mixed oxides, 16.8 percent; ferric oxide, 2.2 percent; calcium oxide, 0.5
percent; magnesium oxide, 2.2 percent. Petrographic examinstion: Glass only.
No quarts or calcite observed.

S8UMMARY AND CONCLUBIONS

A definite qua.nt.xty of dust injected into the peritoneal cavity of a
guinea pig prodnces one of three types of reaction. It disappears,
causes proliferation of the peritoneal tissue, or remains as an inert

- foreign body. These reactions may be used as a basis for the biological

classification of industrial dusts, and seem to indicate that some rela-
tionship exists between the type of reaction produced in the peritoneal
tissue by a dust and the ability of this dust to produce a characteristic
type of pnenmooconiosis. An absorptive reaction may indicate that a
dust is relatively harmless, while a proliferative reaction, characteristic
of quartz, may be associated with the ability to produce pulmonary
fibrosis. Dusts of the inert group, that is, those that show a tendency
to remain in the tissues, should be considered as potentially harmful,

but not so dangerous as those causing a proliferative response.

With this biological method of classification, which in a number of
instances has been correlated with clinical observations and industrial
surveys, it is quite possible to determine the pneumoconiotic poten-
tialities of & dyst in a relatively short time, usually 60 days.

501801 DO19
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PREVALENCE OF COMMUNICABLE DISEASES IN THE
UNITED STATES

December 29, 1940-Janusry 25, 1941

The accompanying table (table 2) summarizes.the prevalence of
nine important communicable diseases, based on weekly telegraphic
reports from State health departments. The reports from each State
are published in the Public Health Reports under the section “Preva-
lence of disease.” The table gives the number of cases of these dis-
eases for the 4-week period ended January 25, 1941, the number re-
ported for the corresponding period in 1940, and the median number
for the years 1936-40.

DISEASES ABOVE MEDIAN PREVALENCE

Influenza.—The number of cases of influenza continued to increase
during the first 3 weeks of the 4-week period ended January 25, but
decreased considerably during the fourth week. The number of cases
reported weekly was as follows: Week ended January 4,, 12,905,
January 11, 89,828, January 18, 120,006, and January®5, 96,652
cases. The total of 383,630 cases was the highest reported for this
period since 1929, when a total of approximately 425,000 cases oc-
curred during this period. During the 1932-33 epidemic there were
approximately 144,000 cases reported for this period. The number
of cases was almost seven and one-half times the number recorded in
1940 and more than 30 times the 1936-40 median figure for this period.

The current epidemic started in the Mountain and Pacific regions
and spread rapidly into the southern areas. For the current period
200,218 cases, or more than 50 percent of the total, were reported from
the South Central region, and more than 30 percent from the South
Atlantic region (114,502 cases). States in those regions reporting the
highest incidence were: Texas (109,820 cases); Kentucky (20,667);
Alabama (19,188); Virginia (32,412); South Carolina (28,002);
Georgia (25,523); and West Virginia (23,354).

Increases were also noted in the New England and North Central
regions, but the incidence in those regions has been low as compared
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with the southern and western regions. Maine with approximately
5,000 cases, New Hampshire with about 2,000, and Connecticut with
2,708 cases were mostly responsible for an excess of cases in the New
England region; Ohio reported 6,895 of approximately 10,000 cases
occurring in the East North Central region, and Kansas reported
8,406 of the 12,169 cases reported from the West North Central region.
Further increases may be expected in those regions, as the maximum
incidence up to that date was reported during the week ended January
25. In the Mountain and Pacific regions the peak was reached during
the week ended December 21 with approximately 27,000 reported
cases, while in the South Central regions the maximum weekly inci-
dence was reported during the week ended January 11, and it is
probable that the week ended December 25 will be the peak week in
the South Atlantic region.

Mortality from all causes for the total number of cities reporting
shows some excess during this period, the rate for January being 13.7
per 1,000 compared with an average rate for the years 1938-40 of 13.1
per 1,000. This excess in mortality from all causes is a reflection of
the current influenza epidemic. The death rate for pneumonia as
reported to the Public Health Service is below the average of the
previous 3 years for January, while the death rate for influenza is well
above the average rate for the 3 previous years.

Mortality from all causes is further analyzed in table 1, where
rates are shown for the 4 weeks of January for nine geographic sec-
tions of the United States. In the Pacific section where the current
influenza epidemic first appearsd, mortality from all causes was some-
what above normal during December (not shown in the table), and
has contifftied slightly above normal during January. In the Moun-
tain and the two West Central sections, mortality from all causes
was definitely above normal during the first week in January and
has continued to be slightly above normal in the later weeks of Jan-
uary. In the East South Central section, mortality from all causes
was slightly above normal during the second and third weeks of
January. In the East North Central, Middle Atlantic, and South
Atlantic sections there has also been only a slight increase in mor-
tality from all causes, occurring mainly in the last week of January.
In the New England States mortality from all causes has been higher
than average throughout January, with a marked increase in the
rates for the latter half of the month.

Later reports (week ended February 1) indicate a still further
decline in the number of cases in practically all sections of the country.
For the country as a whole, the cases totaled approximately 73,000,
as compared with 96,652 cases for the week ended January 25 and
approximately 120,000 for the week ended January 18.
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TasLE 1.~Mortality from all ‘causes in cities in 9 geographic scctions of the United
States for the 4 weeks of January 1941 compared wilh an average of the 8 preceding
years !

Death rate per 1,000 (annual basis)
Section
Jan.4 | Jan.11 | Jan. 18 | Jan.2s
ties reporting:
at fm .......... 129 117 13.5 14.8
Average, 1938—40. 131 131 12.9 13.2
e 138 16.8 13.7 15.4
Aversge, 193840 3.4 4.0 4.0 13.8
untain:
Mo FT-Y'S R, 2.8 18.7 17. 4 133
Aw;‘enr{;;. émo 183 133 13.3 14.6
¢ NO
e Hslbebivinin 150 131 13.9 11
- Agcng‘ é?’&i;" 134 3.2 128 138
st Sou ntral:
177 SO .7 183 18.7 17.9
e Asver:ge,cmo. 1.8 162 187 17.3
ast Sou :
1Y T, u1 16.3 188 17.4
Ar:e%e.clmw . 18.1 155 uw.s 18.6
East No entral:
FU-T) 1.1 1.8 1.3 12.8
Mldﬁl‘.?ﬁi‘n 1328-40 1.6 121 1. 4 1.2
* H
T2 3 SO 123 133 13.2 .4
&vm‘m ulcm 11 128 129 133
South A
TS . 181 14.9 W4 18.0
N A;:mlge. dlm-oo 1«6 s w4 4.0
ew kogiandg:
ke 08 16.4 10.8 2
Average, 103840 13.8 151 135 4.3

1 Based on data received from the Bureau of the Censns.

Measles.—The number of cases (40,419) of measles reported for the
current period was more than two and one-half times the number
reported for the corresponding period in 1940 and more than twice the
1936—40 median number of cases for this period. Excesses over the
seasonal expectancy were reported from the Middle Atlantic, East
North Central, and East South Central regions, but in all other regions
the incidence was relatively low. In the Middle Atlantic region the
number of cases was more than three and one-hali times the normal
expectancy, and in the East North Central region the number was
almost six times the median figure for the period. In the Pacific
region, where the disease was unusually prevalent at this time last
year, the number of cases was less than one-fourth of last year’s
incidence, as well as of the 1936—40 median which is represented by the
1940 figure.

Poliomyelitis.—While the incidence of poliomyelitis declined still
further during the current period, the number of cases (170) reported
was the highest recorded since 1931 when the cases for this period
totaled 194. The disease was most prevalent in the Middle and South
Atlantic regions and in the North Central regions. In the E#t North
Central region, Wisconsin reported 24 cases, Ohio 14, and Illinois 11
cases; Florida (7 cases) and West Virginia (6 cases) reported the largest
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numbers of cases in the South Atlantic region and New York, in the
Middle Atlantic region, reported 19 cases. No more than 5 cases were
reported from any other State. A further decline in this disease may
be expected as the lowest incidence is usually reached during the
months of April and May.

Whooping cough.—There were a few more cases of whooping cough
than might normally be expected, the cases (16,857) reported for the
current period being about 60 percent above last year's figure for this
period and almost 10 percent sbove the 1938—40 median incidence.
Each region except the Mountain contributed to the excess incidence.

TABLE 2.~ Number of reported cases of 9 communicable diseases in the Uniled Siates
during the 4-week period Dec. £9, 1940—~Jan. £5, 1941, the number for the corre-
sponding period in 1940, and the median number of cases reported for the corre-
sponding period 1936-40

Car- 3-year| Cur- S&year| Car- S-year
Division rent | 1940 |medi-] reot | 1940 mzdi- rent | 104 myedi-
period an | period an | period| an
Diphtheris Influenzs ! Messlas 3
United States 1,220 {1,829 [2 491 [383, 630 (51,850 {12, 785 (40, 419 115,638 |18 801
New England............. SO 9 831100511 1241 118 2030 ( 2,583 | 2094
Middle Atlantie. .ccceccecanacncnens 180 20| 3687 L4 188 155 (17,050 | 1,268 | 4,863
East North Central.... eemeeameee| 170| 351 3517 ] 10,013 | 4,508 13,144 | 22371 | 2371
West North Central. ..eceeccencees- 31 19 12,180 | L0 919 | L473 | 1,078 | 1,978
South Atlantie......ccoceueacenanans 2501 4201 514 (114,502 |25,134 | 5,419 | 2,171 584 | 2,776
East South Central.. et 1091 174 | 25| 32700 | 5,278 § 2,284 | 1,149 421 421
West South Central.c.eeeecccncenaa| 232 877 1147, 509 |10, 968 | 3, 908 524 883 989
M 58 ke 9| 21,000 | 2.3 761 1 1,061 1}1,128 } 1,290
Pacific T2 N3] 1841350 | 2183 | 644 4428 | 4,420
Mm Poliomyelitis Scarlet fever
United smn&‘ - 18] 129} 37 170 15 83 |12, 874 {18, 487 |23, 617
New E 10 7 11 1 4 1 7 917 | 1,661
Middle Atlantie...ooemeeneeee.] 8 n -] <} 13 813,314} 4100 | 4828
East North Central.. eee] 18 21 45 [ 1] 18 16 | 4220 | 5490 | 8 142
West North Central ——— 8 9 - 17 b} 711280 | 18013678
Soutb Atlangic M| 0| 7 B| 18 161,111,287 | 1,18
East South Central oo ccreacnee.| 23 3l [ 11 10 w @88 [V, ] .7 |
West South Central.caeeeecneecnan.] 2 3 23 11 4 9 352 533 711
M i 4 8 17 7 b1} 3 342 500 750
Pacific. 16 7| 16 12| 4 18] 90| 811,41
Typboid and pars-
Srpallpox typhoid fever ‘Whooping cough
United States 190 | 320 |1, 144 an2 -] 458 {16, 857 (10, 405 1159018
New England.__. 0 0 0 9 19 171 1,851 1 1,50 | 1,500
Middle Atlantie. (] 0 0 42 5 68§ 4,481 | 3,463 | 3 463
East North Central.. S 50| 1M 4 456 1 3,847 1 L,8% | 2294
West North Central...cucaeeeeeaae.| 761 12| 450 -} 16 39 M7 478 475
South Atlantic 3 8 1 48 35 80} 2,605 838 | 2,184
East South Central. ...cearcanacens 5 0 [] 2 12 38 468 92| 3R
West South Central oo} 9 47 47 [ ] 74 1wl 868 362 460
Mountain - 25 84 168 2 3 28 560 na 713
Pacifie 8 20 1220 23 1B 821 1,642 876 876
0y
M i, New York, and Pennsylvanis excluded; New York City included.

1
§ Misussighi axcluded.
# Three-year (1938-40) median.
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DISEASES BELOW MEDIAN PREVALENCE

Diphtheria.—For the 4 weeks ended January 25 there were 1,220
cases of diphtheria reported, as compared with 1,829, 2,491, and
2,761 cases for the corresponding period in 1940, 1939, and 1938,
respectively. The situation was favorable in all sections of the
country. Inthe West North Central region the incidence was slightly
bigher than during the corresponding period in 1940, but the number
of cases was still well below the 193640 median incidence for this
period. For the country as a whole the number of cases was the
lowest on record for this period.

Menmgococcus meningitis.—For the current period, there were 163
cases of meningococcus meningitis reported, representing an increase
of more than 25 percent over the incidence for the corresponding
period in 1940. The incidence was, however, less than 50 percent
of the 1936—40 median figure for this period. Regions along the
North and South Atlantic Coast and the West South Central and
Pacific regions reported excesses during the current period over last
year; the Middle Atlantic, East North Central, and Mountain regions
reported fewer cases, and in the West North Central and East South
Central regions approximately the same incidence was recorded as
for last year. In most regions, however, the number of cases
was below the preceding 5-year median. This disease has stood at a
relatively low level since 1936 when 668 cases were reported for this
period; the current incidence represents the first increase over & pre-
ceding year’s incidence during this period since that year.

Scarlet fever.—For the country as a whole, the incidence (12,674
cases) of scarlet fever for the 4-week period under report was approxi-
mately 75 percent of that reported for the corresponding period in
1940 and about 50 percent of the 1936—40 median figure for this period.
In the South Atlantic and East South Central regions the incidence
stood at about the normal seasonal level; but all other regions reported
decreases from last year’s figures, as well as very significant declines
from the median figures for this period.

Smallpoz.—The number of reported cases (190) of smallpox was the
lowest on record for this period. Of the total number of cases,
Minnesota reported 30, Wisconsin 29, Colorado 23, and Iowa and
Michigan 21 each. About two-thirds of the cases were reported from
those five States. This disease has been on a steady decline since 1938
when 2,435 cases were reported for the period corresponding to the one
under consideration.

Typhoid fever.—The number of cases of typhoid fever reported for
the current period was 312, only slightly less than the number feported
for the corresponding period in 1940, but about 30 percent lower than
the 193640 median incidence for this period. In the East North
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Central and Mountain regions the incidence was about normal but all
other regions reported a relatively low incidence.

MORTALITY, ALL CATUSES

The average mortality rate from all causes in large cities for the 4
weeks ended January 25, based on data received from the Bureau of
the Census, was 13.7, as compared with 12.8 in 1940 and an average of
13.1 for the corresponding period in the years 1938—40. By weeks for
the current period the rates were 12.9, 13.7, 13.3, and 14.6, respec-
tively. .The cause of the increase in the death rate is apparently
influenza ; further discussion is found under that subject.

THE RESPONSE OF PERITONEAL TISSUE TO INDUSTRIAL
DUSTS!

By Jomn W. Miwier, Pathologist, and R. R. Savers? Senior Surgeon, United
. States Public Health Service

The reaction of the peritoneal tissue to injected dusts has been
described in previous reports® and attention has been called to the
possibility of using the results of such a biological response to predict
the pneumoconiosis-producing potentialities of industrial dusts. From
time to time, minor modifications in the method of introducing
the dusts into the animals have been made to simplify the procedure
without altering the results.

As now practiced, the test is briefly as follows: Two cubic centi-
meters of a S5-percent suspension of air-elutriated (or 325-mesh
screened), heat-sterilized dust in sterile, physiological saline solution
is injected into the peritoneal cavities of a number of guinea pigs.
Animals are killed and examined 14, 45, and 90 days after injection (in
earlier experiments at intervals up to 1 year). The nodules produced
by the dust on the anterior abdominal walls or in the omentum at the
various intervals are compared. The gross appearance is usually
sufficient for interpretation of results.

Three general types of reaction are produced by the various dusts.
These have been designated as absorptive, proliferative, and inert.

Dusts of the absorptive group produce nodules which progressively
decrease in size as the interval between injection and examination
increases. Eventually the dust disappears from the peritoneal tissue.

' From the Division of Industrial Hygiene, National Institute of Health.

t Director of the Burean of Mincs.

* Miller, J. W., and Sayers, R. R.. The response of peritoneal tissue to dusts introduced as foreign bodies.
Pub. Health Rep., 48: 80-89 (January 19, 1934) (Reprint No. 1608). J. Am. Med. Assoc., 103: 907912 (Sep-
tember 22, 194). Am. J. Pub. Health, 36: 452456 (Aprll 1635). Pub. Health Rep., 81:1677-1689 (Decem-
ber 4, 1930) (Reprint No. 1787).

Miller, J. W, and Sayers. R. R.: Microscopic sppearance of expertmentally produced dust nodules in the
peritoneum. Pub. Health Rep., 50: 1610-1628 (November 15, 1035) (Reprint No. 1717).
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Microscopically, a typical early nodule consists of a mass of the dust
mixed with fine, granular, necrotic material. A zone of fibroblasts
with an occasional macrophage surrounds this more or less centrally
placed mass. With time the necrotic material becomes less and
finally disappears. Brown pigment particles, apparently of endogenous
origin, are usually found rather early, and in an experiment of a year’s
duration are the only evidence that the dust was introduced into the
peritoneal cavity.

Dusts causmg a prohferatxve type of resction produce nodules which
progressively increase in size as the interval between injection and
examination increases. The maximum growth, using a 0.1-gm. dose
for each guines pig, is reached in about 90 days. Microscopically the

-nodules 7 days after injection are similar to those produced- by the

dusts of the absorptive group. As the process continues, the fibro-
blasts in the cellular zone about the central mass of dust and necrotic
material are largely replaced by macrophages which are usually filled
with dust particles. This is most marked in the 30-day series.
Later, the engulfed dust particles appear to decrease in numbers and
fibroblasts and adult connective tissue cells predominate. The area
of necrotic material persists throughout the duration of the test.
After 90 days fat cell formation in the cellular zone and calcification
of the necrotic material is noted. All of the dusts classified in this
group studied thus far are various forms of naturally occurring silica.

The nodules produced by the inert group of dusts are, in the early
stages, grossly similar to those of the other two groups. As the
interval between injection and examination increases the nodules
become flattened with irregular edges, and numerous dispersed par-
ticles are present in the adjacent peritoneum. These are often found
a considerable distance from the original nodules. The amount of
dust found in the peritoneal cavity 1 year after injection is essentially
the same as noted in 7 days. Histologically, the fibroblast is the early
predominating cell. An increase in macrophages is noted at the 30-day
interval and eventusally fibrous tissue and accompsanying fat cells
predominate. No necrosis is noted at any interval in the entire
process. The response is characteristic of that caused by a nonirritat-
ing foreign body.

It has been possible to correlate the response of peritoneal tissue to
certain dusts with the results of X-ray examination or of post-mortem
study of workers exposed by inhalation to high concentrations of the
same dusts for protracted periods of time. These records are far
from complete, because medical and roentgenographic surveys are
available for only & limited number of the dusty trades. Neverthe-
less, the preliminary results of such comparisons can be summarized:
(@) No cases of pneumoconiosis have been reported and confirmed
among workers exposed solely to dusts of the absorptive group; (5) all
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of the dusts so far examined that fall into the proliferative group are
known to produce a nodular, pulmonary fibrosis (silicosis); (c) pneu-
moconioses caused by dusts of the inert group (asbestos,* anthracite
mine dusts,® bisque ware,* mica,” pyrophyllite,® and talc®) have been
reported as a result of X-ray examination of industrial workers.
Where autopsy material is available, certain of the dusts of this group
are known to produce a diffuse, interstitial, pulmonary fibrosis, or &
mixed nodular and diffuse fibrosis, such as is produced by anthracite
coal containing free silica.

Interpretation of the response produced by a dust in the peritoneal
tissue in animals can be used as an index to determine the potential
harmfulness of an industrial dust to which workers are exposed.
Thus, an absorptive reaction can indicate that the dust is relatively
harmless, while a proliferative response would indicate the dust to be
definitely harmful. The dusts producing an inert reaction have been
considered as less hazardous than those producing a proliferative
reaction, and more dangerous than those of the absorptive group.
The intraperitoneal method of studying the physiological action
caused by dusts is not applicable to highly toxic material, a sublethal
dose of which is too small to be grossly visible in the peritoneal tissue,
or to dusts that are readily soluble.

The following dusts have been examined by this method and the
results, with pertinent identifying data, are given below.

DUSTS CAUSING AN ABSORPTIVE REACTION

Calcite.—A pure mineral dust. Chemical analysis: Acid insoluble matter, 0.0
percent; silica, 0.0 percent. Petrographic examinstion: A calcite of high purity.

Calcite—A pure mineral dust. Chemical analysis: Acid insoluble matter, 0.1
percent, all of which was silica. Petrographic examination: A calcite of high
purity.

Precipitated calcium carbonaie.—A chemical byproduct. An industrial dust.
Chemical analysis: Silics, 0.4 percent; calcium carbonate, 87.9 percent; magnesium
carbonate, 10.1 percent; magnesium oxide, 0.1 percent; iron and aluminum oxides,
0.6 percent. Petrographic examination: Precipitated calcium carbonate, about
98 percent; crystals, probably sodium carbonate, about 2 percent.

Gypsum.—The uncaleined, natural mineral. An industrial diust. Chemical
analysis: Silica, 1.3 percent; calcium sulfate, 87.1 percent. Petrographic exam-
ination: Gypsum, about 70 percent; calcite, about 30 percent.

¢ Dresssen, W. O, DallaValls, J. M., ot al.: A study of ssbestosis in the ssbestos textlle industry. Pub.
Health Ball. No. 241. U. 8. Government Printing Office, 1038.

¢ 8ayers, R. R., Bloomfield, J. J., et al.: Anthracosilicosis among bard-coal miners. Pub. Health Bull,
No. 211. U. 8. Government Printing Office, 1036,

s Flinn, R. H,, Dreestsen, W, 0., et al.: Silicosis and lead polsoning among pottery workers. Pub, Health
Bull. No. 4¢. U. 8. Government Printing Office, 1939.

T Dreessen, W. O., DallaValle, J. M., et al.: Pneutmnoconiosis among mica and pegmatits workers. Pub.
Health Bull, No. 250 U. 8. Governmant Printing Office, 1040.

¥ Easam, H. F., Trice, M. F.,and Carpenter, O. O.: A study of the effects of exposare to dust in the mining
and milling of pyrophyllite. Report, North Carolina State Board of Health, February 1630.

¢ Dreeasen, W. C., and DallaVaile, J. M.: Efocts of arposurs to dust in two Georgis talo mills and mines,
Pub. Health Rep., 50: 131-143 (February 1, 1835) (Reprint No. 1669).
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Limestone.—An industrial dust. Chemical analvsis: Silica, 1.5 percent;
calcivm oxide, 54.4 percent; magnesium oxide, 0.4 percent; iron and alumicum
oxides, 0.4 percent. Petrographic examination: Irregularly rounded caleite. No
impurities noted.

Limestone.—An industrial dust. Chemical analysis: Silica, 2.73 percent;
calcium carbonate, 95.21 percent; magnesium carbonste, 1.17 percent. Petro-
graphic examination: A dolomitic limestone. No impurities observed.

Limestone.—An industrial dust. Chemical analysis: Acid insoluble matter,
7.2 percent; sailics, 5 percent. Petrographic examination: Only an infrequent
quartz crystal was noted. A high caleium carbonate content.

Limestone.—~An industrial dust. Chemical analysis: Silica, 11.7 percent;
calcium ecarbonate, 81.7 percent; magnesium oxide, 3.4 percent; ferric oxide,
1.4 percent; aluminum oxide, 1.5 percent. Petrographic examination: About
10 percent quarts and about 90 percent calcite.

Portland cement.—An industrial dust. Chemical analysis: 8iliea, 21.1 percent;
calcium oxide, 74.4 percent; magnesium oxide, 2.8 percent. Petrographic exami-
nation: Normal portland cement.

Pyrolusite—~An industrial dust. Chemical analysia: Manganese, 54.9 percent.
Petrographic examination: No quartz cbserved. This material was much more
slowly absorbed than the others given here.

DUSTS CAUSING A PROLIFERATIVE REACTION

Bisque ware.—An industrial dust. Ground semivitreous pottery bisque ware,
fired at a relatively low temperature. Chemical analysis: Silica, 72.0 percent.
Petrographic examination: Quartz, about 40 to 50 percent. The remainder is
semifused clay and feldspar.

Chert.—An industrial dust. Chemical analysis: Total silica, 76.1 percent..
Petrographic examination: Quarts and chert, about 60 percent (about 25 percent
of the silica is normal quarts). Calcite, about 40 percent, = -

Digtomite.—An induatrial dust. Chemical analysia: Silica, 92.5 percent;
aluminum oxide, 3.5 percent; ferric oxide, 1.5 percent; calcium oxide, 0.4 percent;
magnesium oxidse, 0.7 percent. Petrographic examination: Pure diatomite. No
quartz or calcite present. :

Greenware.—An industrial dust. Ground semivitreous, unfired pottery ware.
Chemical apalysis: Silica, 69.0 percent. Petrographic examination: Quartz,
about 50 percent; feldspar, about 15 percent; clay, about 35 percent.

- Gresnware.—~An industrial- dust. Ground vitreous, unfired pottery ware.
Petrographioc examination: Higher quarts and less feldspar than the above.
Clay, about the same amount.

Porcelain enamel frit.—An industrial dust. Chemical analysis: Silica, 35 to
50 peroent; the remainder is oxides of antimony, rinc, and aluminum, and fluorides
of sodium, aluminum, and ealcium. Analysis varies within the above silica limits.

Quarts.—A pure mineral dust. Chemical analysia: Silica, 99.4 percent. Petro-
graphic analysis: Normal crystalline quarts of high purity.

Quartis.—A pure mineral dust. Chemical analysis: 8ilica, 99.3 percent.
Petrographic examination: Normal crystalline quartz of high purity.

Quarts.—An industrial dust. Chemical analysis: Bilica, 99.1 percent, Petro-
graphio examination: Normal quarts.

Quartz.—An {ndustrial dust. Petrographic examinatioh: Normal crystalline
quarts of high purity. ‘

Quartz.—An industrial dust. Identical with the above sample but treated
with 0.6 percent crude pine fatty acida.
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Quartz-sericile—The source of this dust is not known. Chemical analysis:
Total silica, 81.04 percent; calcium oxide, 0.30 percent; magnesium oxide, 0.45
percent; sodium oxide, 0.10 percent; potsssium oxide, 0.98 percent; iron oxide,
0.25 percent; aluminum oxide, 14.26 percent; total water, 2.1 percent. Petro-
graphic examination: Quarts, about 50 percent; muscovite (variety, sericite),
about 45 percent; fibrous sericite, less than § percent.

Tripoli.—An industrial dust. Chemical analysis: Total silica, 98.9 percent;
calcium oxide, 0.2 percent; magnesium oxide, 0.1 percent; iron and aluminum
oxides, 0.3 percent. Petrographic examination: Chaicedonic silica (crystalline
aggregates) with an occaaional crystal of normal quarts.

DUBTS CAUBING AN INERT REACTION

Aluminum.—Pure aluminum bronsing powder of the finest grade. Chemical
analysis: Aluminum oxide, 11.0 percent.

Alundum.—An industrial dust. Chemical analysis: Silica, 4.6 percent;
aluminum oxide, 88.4 percent; ferric oxide, 6.9 percent. Petrographic examina-
tion: Well crystallized, artificial alumina.

Asbestos (amosite).—An industrial dust. Chemical analysis: Total silica,
48.31 percent; calcium oxide, 0.48 percent; magnesium oxide, 0.66 percent;
sodium oxide, 0.72 percent; potassium oxide, 0.02 percent; iron oxide, 44.22 per-
cent; combined oxides, 46.37 percent; total water, 3.62 percent. Petrographic
examination showed predominating individual fibers and about 1 or 2 percent of
dolomite.

Asbestos (chrysotile).—An industrial dust. Chemical analysis: Total silica,
87.52 percent; calcium oxide, 2.00 percent; magnesium oxide, 36.85 percent;
sodium oxide, 0.54 percent; potsssium oxide, 0.08 percent; iron oxide, 7.70 percent;
combined oxides, 10.30 percent; total water, 12.86 percent. Petrographic ex-
amination: Serpentine, in part chrysotile, about 85 percent; dolomite, about
5 percent; magnetite and (or) chromite, about 5 percent; talc, less than § percent.

Asbestos (crocidolite).—An industrial dust. Chemical analysis: Total silica,
50.86 percent; calcium oxide, 0.68 percent; potassium oxide, 0.08 percent; iron
oxide, 38.33 percent; combined oxides, 39.03 percent; total water, 5.02 percent.
Petrographic examination showed fibrous material only.

Anthracite coal.—An industrial dust. Chemical analysis: Ash, 12.6 percent;
silica, 6.6 percent. Petrographic examination: Coal about 95 percent; inorganic
material, about 5 percent. About 80 percent of the inorganic material ia quartz;
about 40 percent is calcite, with an occasional crystal of rutile.

Anthracite cosl.—An industrial dust. Chcmical analysis: Ash, 16.0 percent;
silica, 8.6 percent. Petrographic examination: Coal, about 95 percent; inorganic
material, about 5 percent. About 95 percent of the inorganic material is quartz;
about 5 percent is calcite, siderite, limonite, and rutile.

Bentonite.—An industrial dust. Petrographic examination: Clay, variety
montmorillonite, about 97 percent; feldspar, about 2 percent; quartz, none
observed.

Bisgue ware.—An industrial dust. Ground vitreous pottery bisque ware, fired
at a relatively high temperature. Petrographic examination: Quartz, about 30
to 40 percent. The particles are wholly or partially covered by the glass phase.
This is absent in the semivitreoua bisque ware.’

Bituminous coal.—An industrial dust. Chemical analysis: Ash, 8.5 percent;
silica, 0.8 percent. Petrographic examination: Mineral content (calcite), about
1 to 2 percent.
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Bituminous coal.—An industrisl dust. Chemical analysis: Ash, 8.0 percent;
silica, 3.5 percent. Petrographic examination: Mineral content (quartz, calcite,
clay), between 1 and 3 percent.

Calcium phosphate—~An industrial dust. Chemical analysis: Calcium phos-
phate, 75.38 percent; calcium carbonate, 3.98 percent; calcium fuoride, 6.80
percent; magnesium carbonate, 0.51 percent; iron oxide, 3.08 percent; aluminum
oxide, 3.12 percent; free silica, 2.70 percent; combined silica, 1.87 percent. Petro-
graphic examination: Earthy phosphates (not apatite), about 97 percent; normal
and chalcedonic quartz, about 3 percent.

Chromite~—An industrial dust. Chemical analysis: Silica, 7.8 percent; chromic
oxide, 25.0 percent. Petrographic examination: Quartz, iess than § percent.

Diamond dust.—An industrial dust. Pure borts diamond dust used as abrasive.
Petrographic examination confirms identity.

Feldspar —Chemical analysis: Total silica, 65.9 percent; calcium oxide, 0.81
percent; magnesium oxide, 0.10 percent; aluminum oxide, 18.55 percent; iron
oxide, 0.28 percent; potassium oxide, 8.98 percent; sodium oxide, 3.18 percent.
Petrographic examination: Feldspar (plagioclase-microcline), about 95 percent;
normal quartz, about 5 percent.

Fuller's earth.—An industrial dust. Filtral clay. Chemical analysis: Silica,
55.7 percent; free silica (estimated), 1.0 percent; water, 15.9 percent. Petro-
graphic examination: Clay and residual decomposing feldspar, about 95 percent;
quartz, less than 1 percent; gypsum, less than § percent.

Fuller's earth.—An industrial dust. Chemical analysis: Silica, 58.4 percent;
free silica (estimated), 7.0 percent; water, 8.5 percent. Petrographic examination:
Clay and decomposing feldspar, about 90 to 95 percent; quarts. about 5 to 10
percent. .

Fuller's earth.—An industrial dust. Chemical analysis: Silica, §7.9 percent;
ferric oxide, 2.5 percent; aluminum oxide, 13.1 percent; calcium oxide, 2.9 percent;
magnesium oxide, 8.5 percent; water, 6.7 percent. Petrographic examipation:
Clay-like masses, rounded and irregular, about 70 percent; quarts, about 15
percent; dolomite, about 15 percent.

Puller’s earth—An industrial dust. Filtral clay. Chemical analysis: Silica,
62.1 percent; free silica (estimated), 3.0 percent; water, 14.9 percent. Petro-
graphic examination: Clay and residual decompoeing feldspar, sbout 98 percent;
quartz, 1 to 2 percent; feldspar, an occasional fragment.

Glass wool.—An industrial dust. Finely ground sample of commercial hard
glass-wool was used. No chemical or petrographic examinations were thought
necessary. )

Hematste (jewelers’ rouge).—An industrial dust. Chemical analysis: Total
gilica, 1.5 percent; iron oxide, 98.3 percent. Petrographic examination showed
no impurities.

Kaolin.—An industrial dust. Petrographic examifation: China clay and
hydromica predominant; quartz and feldspar, a trace.

Lanthanum sublimate.—An industrial dust. From the burning of white flame
electrodes. Chemical analysis: Lanthanum, 40.0 percent. Petrographic examina-
tion: Particles too small to identify.

Mica.—An industrial dust. Chemical analysis: Silica, 46.92 percent; magne-
sium oxide, 0.86 percent; aluminum oxide, 34.95 percent; ferric oxide, 2.65 per-
cent; potassium oxide, 9.54 percent; sodium oxide, L02 percent; manganese
dioxide, trace. Petrographic examination: Mica, both as plates and fibers,
plates predominating, about 98 percent. A very small amount of quartz and
feldspar.

Precipitator ash.—Ap industrial dust. Chemical analysis: Total silica, 49.86
percent; calcium oxide, 6.03 percent; magnesium oxide, 3.01 percent; iron and
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aluminum oxides, 40.46 percent. Petrographic examination: Loosely consoli-
dated, white, soft, grit-free ash, about 40 percent; partly rounded aggregates of
semifused ash, about 45 percent; smooth fused glass globules, about 10 percent;
normal quartz fragments, about 5 percent; unburned coal, less than 1 percent.

Precipitator ash.—An industrial dust. From the boiler plant of a coal com-
pany. Chemical analysis: Silica, 48.2 percent; aluminum oxide, 29.3 percent;
ferric oxide, 8.5 percent; calcium oxide, 2.1 percent; magnesium oxide, 0.1 per-
cent; organic matter, 8.6 percent. Petrographic examination: Predominantly
spherulized glass, some coal fragments, and a trace of quartz.

Precipitator ash.—An industrial dust. Chemical analysis: Silica, 48.3 percent;
aluminum oxide, 29.4 percent; ferric oxide, 8.6 percent; calcium oxide, 1.8 per-
cent; magnesium oxide, 0.4 percent; organic matter, 8.7 percent. Petrographic
examination: Predominantly semivitrified ash particles, some spheres, coal, and
a trace of quartz.

Precipitator ash.—An industrial dust. Chemical analysis: Total silica, 44.7
percent; moisture, 0.1 percent. Petrographic examination: Mostly spherical
fused-glass particles, with some semifused masses of crystallites, quarts, possibly
calcite and coal fragmenta.

Precipitator ash.—An industrial dust. Lamphouse deposit from the burning
of carbon ares. Chemical analysis: Rare earth oxides {cerium group), 70.7 per-
cent; ferric oxide, 0.8 percent; magnesium oxide, 0.5 percent; moisture, 9.8 per-
cent; silica, none. Petrograpbic examination: Inorganic material, rudely
rounded, about 5 percent of opaque carbonaceous material and no quartz.

Precipitator ash.—An industrial dust. Condensate from the flue system from
burning of carbon arcs. Chemical analysis: Rare earth oxides (cerium group),
59.5 percent; silica, 1.0 percent; ferric oxide, 4.1 percent; magnesium oxide, 0.9
percent; calcium oxide, 0.6 percent; ignition loss, 18.4 percent. Petrographic
examination: No quartz or calcite, otherwise similar to preceding sample.

Pyrophyllite—An industrial dust. No chemical analysis obtained. Petro-
graphic examination: Predominantly pyrophyllite, with a small amount of rutile
and some quartz. The quantity of quartz was hard to estimate.

Rock wool.—An industrial dust. A finely ground sample of commercial, insu-
lating rock wool.

Selenium.—An industrial dust. Chemical analysis: Selenium, 98.8 percent:
tellurium; 0.01 percent; ash, 1.16 percent.

Selenium.—A chemically prepared sample of highest purity.

Sericite.—A pure minera! dust. Chemical analysis: Total silica, 51.74 percent;
calcium oxide, 0.61 percent; magnesium oxide, 1.74 percent; sodium oxide, 3.40
percent; potassium oxide, 4.48 percent; iron oxide, 5.83 percent; combined oxides,
31.82 percent; total water, 6.26 percent. Patrographic examination: Sericite
and feldspar residues (fibrous sericite predominates), about 35 percent; quartz,
less than 5 percent.

Stale.—An industrial dust: Chemical analysis: Silica, 61.0 percent; aluminum
oxide, 12.4 percent; calcium oxide, 4.5 percent; ferric oxide, 5.0 percent; magne-
sium oxide, 1.3 percent; sodium oxide, 2.3 percent; potassium oxide, 1.5 percent;
moisture, 10.3 percent. Petrographic examination: About 35 percent quartz.
The majority of the particles appear to be coated with clay.

Silicon carbide.—Pure manufactured silicon carbide. Chemical analysis:
Silicon, 67.5 percent. Petrographic examination showed no impurities.

Soapstone.—An industrial dust. Chemical analysis: Total silica, 49.9 percent;
calcium oxide, 1.7 percent; magnesium oxide, 26.2 percent. Petrographic exam-
ination: Tale, as plates or fibrous splinters, about 63 percent; tremolite, as long
fibrous crystals, about 30 percent; dolomite, about 5 percent.
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Soapstone.~An industrial dust. Chemical analysis: Total silica, 36.8 percent;
calcium oxide, 5.0 percent; magnesium oxide, 22.7 percent. Petrographic
examination: Tale, about 55 percent; dolomite, about 30 percent; tremolite,
about 15 percent. No quartz observed.

Tale.—An industrial dust. Chemical analysis: Total silica, 49.0 percent;
caleium oxide, 8.8 percent; magnesium oxide, 22.6 percent. Petrographic
examination: Tremolite, about 60 percent; talc, about 40 percent.

Tale.—An industrial dust. Chemical analysis: Total silica, 56.54 percent;
caleium oxide, 6.25 percent; magnesium oxide, 30.74 percent; calcium silicate,
11.00 percent; calcium carbonate, 1.88 percent; iron and aluminum axides, 1.04
percent; ignition loss, 4.60 percent. Petrographic examination: Tale, mostly
fibrous, about 75 percent; tremolite, partly altered to talc, about 25 percent;
calcite and (or) dolomite, about 1 percent.

Titanium oxide.—An industrial dust. A finely divided high purity sample.

Sodium silicate.~—A laboratory prepared sample containing 1 part sodium oxide
to 3.1 parts silica. Higher ratios of sodium oxide kill the animals.

Trap rock.—An industrial dust. Chemical analysis: Silica, 51.7 percent;
aluminum oxide, 16.0 percent; ferric oxide, 2.0 percent; ferrous oxide, 9.9 percent;
caleium ozxide, 10.0 percent; magnesium oxide, 6.2 percent. Petrographic
examination: Feldspar, some slightly decomposed, about 45 percent; pyroxene,
about 45 percent; magnetite, about 10 percent; biotite, about 1 percent.

Volcanic ash.—An industrial dust. Chemiecal analysis: Silics, 54.4 percent;
aluminum oxide, 14.5 percent; ferric oxide, 3.8 percent; magnesium oxide, 2.6
percent; calcium oxide, 0.7 percent; ash, 78.2 percent. Petrographic examination:
Fine volcanic ash partially altered to montmorillonite. No quarts observed.

Volcanic ash.—A gpecially treated sample. Chemical analysis: Silica, 74.3
percent; mixed oxides, 16.8 percent; ferric oxide, 2.2 percent; ealcium oxide, 0.5
percent; magnesium oxide, 2.2 percent. Petrographic examination: Glass only.
No quartsz or calcite observed.

BUMMARY AND CONCLUSBIONS

A definite quantity of dust injected into the peritoneal cavity of a
guinea pig produces one of three types of reaction. It disappears,
causes proliferation of the peritoneal tissue, or remains as 4n inert
foreign body. These reactions may be used as a basis for the biological
classification of industrial dusts, and seem to indicate that some rela-
tionship exists between the type of reaction produced in the peritoneal
tissue by a dust and the ability of this dust to produce a characteristic
type of pneumoconiosis. An absorptive reaction may indicate that a
dust is relatively harmless, while a proliferative reaction, characteristic
of quartz, may be associated with the ability to produce pulmonary
fibrosis. Dusts of the inert group, that is, those that show a tendency
to remain in the tissues, should be considered as potentially harmful,
but not so dangerous as those causing a proliferative response.

With this biological method of classification, which in a number of
instances has been correlated with clinical observations and industrial
surveys, it is quite possible to determine the pneumoconiotic poten-
tialities of a dust in a relatively short time, usually 60 days.
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IMMUNOLOGICAL RELATIONSHIPS BETWEEN THE RICK-
ETTSIAE OF AUSTRALIAN AND AMERICAN “‘Q’” FEVER

By Ipa A. BeNngTsoN, Senior Bacteriologist, National Institute of Health, United
States Public Health Service

INTRODUCTION .

The relationship between Australian “Q” fever and a disease
caused by an infectious agent isolated from ticks in Montana was
first considered by Dyer (I) in a description of & human case of a
disease probably contracted as a result of a laboratory infection by
a member of the staff of the National Institute of Health while on a
visit to the Rocky Mountain Laboratory of the United States Public
Health Service at Hamilton, Mont. The source of the infection was
problematical, although the subject had handled cultures and animals
infected with a filter-passing agent which had been isolated at the
laboratgry by Davis and Cox (2) in 1935 from the wood tick Derma-
centor andersoni. The organism concerned, as described by Cox (3),
was & minute pleomorphic organism resembling the rickettsiae mor-
phologically and in staining reactions, and in the intracellular and
also extracellular occurrence of the organism in the affected tissues
of laboratory animals. The infectious agent had been shown to be
filterable through both Berkefeld N and W filters. In a later publi-
cation Cox (4) designated the new rickettsia as Rickettsia diaporica.

In experiments to determine the nature of the infectious agent it
was found by Dyer at the National Institute of Health that cross-
immunity tests between the virus from patient X which had been
established in guinea pigs, and typhus, both epidemic and endemic,
and Rocky Mountain spotted fever were negative, while five guinea
pigs recovered from a strain of “Q” fever previously furnished to the
National Institute of Health by Dr. Burnet of Australia were immune
to the “X" strain of Dyer.
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“Q” fever was described by Derrick (5) in 1937 as a new disease
occurring in Australia. It affected principally meat workers and
dairy farmers. It was distinguished from typhus by the absence of
a rash and by a negative Weil-Felix reaction. The outstanding symp-
toms were fever and headache, and no fatalities occurred. Burnet
and Freeman (6) described a rickettsial organism present in sec-
tions and smears of infected mouse spleens and livers. Emulsions
of the organism were agglutinated by the serum of patients having
the disease, and sera from convalescent patients protected laboratory
animels against the disease. It was assigned the name Rickettsia
burneti by Derrick (7). . '

Further cross-immunity and protection tests were later reported
by Dyer (8). In the cross-immunity tests the strains used were:
A “Q” fever strain received from Dr. Burpet in the form of two
infected mouse spleens and subsequently maintained in mice and
guinea pigs; the X strain of Dyer; a strain of endemic typhus and
one of epidemic typhus, and two strains of Rocky Mountain spotted
fever (the Bitterroot sirain and an eastern spotted fever strain
isolated from a case of the disease in Maryland). There was com-
plete cross-immunity between the Q and X strains. There was no
cross-protection between the X strain and the typhus and spotted
fever strains, and none between the “Q’” fever and spotted fever
strains. There was a suggestion of immunity against the Q strain
by the typhus strains, though the reverse was not true. In the pro-
tection tests definite protection against the X virus was shown with
X serum and “Q” fever serum, while no protection was afforded
against either by spotted fever serum.

Burnet and Freeman (9) also compared the Australian Q virus
and the American X virus. They call attention to the more acute
infection of guinea pigs by the American X strain, with shorter incu-
bation period and death of the animals injected with the larger doses,
the fibrinous exudate on the spleen, and congestion and partial con-
solidation of the lungs. Both were found virulent for monkeys, the
X strain being found to be considerably more virulent. The higher
virulence of the X strain was shown by the development of *foci”
on the infected chorioallantoic membrane of chick embryos, whereas
these were absent in embryos infected with the Q strain. ‘

A complete cross-immunity in guinea pigs was obtained with the
two strains; similar results were also obtained in agglutination tests
with human, monkey, bandicoot, rabbit, and mouse sera against
emulsions of rickettsiae from spleens of mice infected with both the
Q and X strains.
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EXPERIMENTAL

In an effort to elucidate further the relationship of the Australian
and American diseases agglutination and agglutinin absorption tests
were performed. Tests were also made with filtrates to determine
whether a precipitin reaction could be demonstrated.

Two human sera were used, several rabbit immune sera against the
X and Q strains, guinea pig and mouse sera, and also some specimens
of sera received from Dr. Burnet of Austrelia, including sera from two
convalescent patients and from two bandicoots.

The antigens were prepared principally from infected mouse spleens
and livers, but yolk sac material of infected chick embryos was also
used. The infection was established in mice by the intraperitoneal
inoculation of 0.5 c¢. of 10-percent suspensions of the spleen or liver of
infected guinea pigs. Transfers were made at weekly intervals, using
spleens or livers showing the largest number of rickettsiae. Usually
two or three passages were necessary before the rickettsiae were present
in sufficient numbers to warrant the preparation of the suspensions.
It was found that the number of rickettsise could be increased in 2
shorter length of time by the inoculation of mice with infected yolk
sac material. In genersl, infection with a larger number of rickett-
sise was established in a shorter time in the case of the X strain than
with the Q strain;.this was to be expected in view of the greater
virulence of the X strain.

The infected mouse spleens and livers were ground in mortars with
alundum, and 10-percent suspensions were prepared by the addition
of buffered salt solution adjusted to pH 7.0. The method of Léon (10)
was used in the separation of the tissues from the rickettsiae. After
8 preliminary centrifugation at 1,000 r. p. m. for 5§ minutes to precipi-
tate the alundum and larger particles of tissue the supernatant fiuid
was centrifuged at 3,500 r. p. m. for 1) hours, The supernatant
fluid from this centrifuging was retained for further centrifugation
and for filtration. The majority of rickettsine were precipitated by
this method, but a few could be precipitated by added centrifugation
at a high speed using the angle centrifuge at a speed of 10,000 r. p. m.

The precipitate was suspended in buffered salt solution at pH 7.0
and 0.5 percent glacial acetic acid was added, drop by drop, to a pH
of 5.1 to 5.2 after the temperature had been brought to 35° to 40°
C. A light centrifugation for 4 to 5 minutes served to precipitate the
proteins, leaving the rickettsiae in the supernatant fluid with very
little tissue. The suspensions were again centrifuged at 3,500 r. p. m.
for 1% hours to precipitate the rickettsiae and taken up in appropriate
amounts of buffered salt solution and centrifuged lightly to pre-
cipitate any large particles. In some cases the reaction was adjusted
with N/10 NaOH to pH 7.0 without recentrifugation.
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Silica standards were used for adjusting the turbidity of the anti-
gens and tests were carried out with suspensions with turbidities
corresponding to 300 and 150 parts per million.

Suspensions were also prepared from infected yolk sac from chick
embryos, employing the method described above, but more difficulty
was experienced in obtaining pure suspensions with this material.
As to the relative virulence of infected mouse spleen and infected
yolk sac, the mouse spleen was found at times to be infective in a
titer of 1 X 10~%, which is the same as reported by Cox for yolk sac

. material.

For the immunizations of rabbits purified suspensions of the rick-
ettsiae killed by the addition of 1/10,000 merthiolate were injected
intravenously. Sera of rather good titer were obtained after two
intravenous inoculations of 1 cc. of suspenions 2 days apart, followed
by another inoculation of 2 cc. in a month, and bleeding in 2 weeks.
Other rabbits were given a series of 6 inoculations at weekly inter-
vals, without raising the titer. Another set of rabbits received inocu-
lations with increasing amounts on 2 successive days each week for 8
weeks and in these somewhat higher titers were obtained in the case
of the X serum but not of the Q serum (table 1).

AGGLUTINATION TESTS

Simple agglutination tests were performed with human sera and with
sera of experimental animals as shown in table 1. The turbidity of
the antigen was equivalent to 300 parts per million. Incubation was
at 45° C. for 2 hours, after which the tubes were kept overnight at
ice-box temperature.

TaBLre 1.—Agglutination of Q and X antigens by animal and human sera

Serum dilutions Con-
trol
(no

serumm)

1.0 | 1:20 } 1:40 ) 1:80 | 1:180

E
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antigen. ..
X raboit seeamn 53
X antigen

sotigen...
Q n%blt serum 1:1
X antigen

Q antigen..
Q rabbit serumn 4:1
X antigen_

Q es Dig serum 388:
X n
Q sntigen. .
8ee footnotes at end of table.
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TasLE l.—Agglutinction of Q and X ontigens by cnimal and human sera—Contd.

Serum dilutions Con-
trol
(no

serum)

l B
120 ) 1: | 1:40 | 1:80 | 1:180

g
£

X mouse terum 18 (3): ¢
X antigen.
Q antigen._..
X mouse serum 18 {#=5): ¢
X antigen.

el
.

Q e
Bunianmm&'

Hn:gn:n ”tig::; MacArthur: ¢
X antigen

Q antigen. .
Budxlmofl ue:t

o0 o0 00 oo 00 oo

sntigen.
Bu:giwot 129:7
X antigen

Q antigen
Normal rabbit sarum:
X antigen.
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1 Rabbits received 3 intravenous inoculations nf rickettsia saspension.

* Rabbits received 16 intravenous inoculations of rickettsia suspeasion.

1 Quinea pigy received 2 inoculations of 1 ce. of X vaccing s week g and were tested for immunity 16
days later by n of |1 cc. of & 10-pereent suspension of [nf guines pig spleen.

+ Mice inoculated intraperitoncally with 0.5 ce. of 8 10-percent suspension of infected mouse spieen.

3 Five months after onset of illness.

¢ Thirteen days after onset of fliness (Spectmen received from Dr. Burnet).
? Specimen received from Dr. Burnect.

In another test an anti-X serum and an anti-Q serum were tested
against two other lots of X and Q antigens. In this test the antigens
were made up to a turbidity of 300 parts per million and to 150 parts
per million with the result shown in table 2.

TABLE 2.—Agglutination of Q and X antigens (of varying turbidity) by anti-Q
and anti-X raobit sera

. Serum dilutions Control
(no
. < 1:10 | 120 | 1:40 | 130 | 1:160 | 1:320 | 1:e40 | SerOE)
S ) X sorum
X antigen:*p
300 p. p. M. n 4 4 4 4 4 3 1 0
Q mxgp 0 b. P B B 4 4 4 4 4, 4 1 0
300 p. p. m.. : 41 4| 4] 4 4 2 1 0
150p. p. m.. £, -~ 4 4 4 4 4 2 1 []
Q serum
X antigen:
300 p. p. m.. 4 4 4 3 2 1 0
Q “:t.'a&p m.. 4 ¢ 4 4 2 1 ]
300p.p. M 4 4 4 4 2 1 0
19p.p.m... 4 4 4 4 3 1 0
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While the results obtained with the more dilute antigens were
clear-cut it would not seem advisable to use as dilute o suspension as
this in diagnostic tests with unknown sera.

The results of the simple agglutination test show the close rclation-
ship between the two rickettsiae, there being practically no differ-
ence in the results obtained, conﬁrmmg the findings of Burnet and
Freeman (9).

AGGLUTININ ABSORPTION TESTS

Agglutinin absorption tests were performed with absorbed X and Q
serums against both X and Q antigens. The antigens were concen-
trated by subjecting 15 cc. of each suspension of a turbidity corre-
sponding to 300 parts per million to high speed centrifugation for
30 minutes at approximately 10,000 r. p. m.; the supernatant fluid
was removed and the precipitated rickettsiae suspended in 2 cc. of
the 1:10 dilution of the corresponding serum. This suspension was
placed in a 45° water bath for 2 hours and then centrifuged at a
speed of 2,500 r. p. m. for 15 minutes to precipitate the agglutinated
rickettsiae. The absorbed seras were tested against both the X
and Q antigens of a turbidity of 300 parts per million with the
results shown in table 3.

Tasre 3.—Apglutinin absorption lest

Serum dilutions Ctzntrol
no

120 | 1:00 | 130 | 1:360 | 1320 | 1840 |SerR)

Absorbed X serum:

X antigen
Q anti
Absoxrbed‘Q serum:

Q antigen

oo

Dt
O e
SO e
00
OO0 Om
o o0

The results against the X and Q antigens were similar with both
absorbed sera. In the case of the Q serum the X and Q agglutinins
were both absorbed and no agglutination wasgobtained against either
antigen. With the X serum, however, it was necessary to repeat the
absorption process twice, after which no agglutination was obtained
against either antigen, as shown in table 4.

TanLE 4.—Agglutinin absorption test with absorbed X serum

Serum dflutions

120 1:40 180 11160 | 13320 | 1:640

0 0 0 0 0
0 0 oh 0 K

X antigen
Q antigen

o0

01 501 0043



February 14, 1041 278

The results of the aggiutinin absorption tests are therefore further
evidence of the identity of the two organisms.

TESTS FOR PRECIPITIN REACTIONS

Berkefeld N filirates.~—The supernatant fluids from the centrifuga-
tion of the 10 percent suspensions of mouse spleen and livers at
3,500 r. p. m. for 1¥ hours were used for precipitin tests. These
supernatant fluids were first filtered through Berkefeld N filters. It
might be expected that such filtrates, while perfectly clear, would
still contein & sufficient number of rickettsiae to cause agglutination.
The results obtained are shown in table 5. In these tests an X
serum with an agglutination titer of 1:640 and a Q serum with an
agglutination titer of 1:320 were used. The concentrations of the
serum and antigen were both varied in order to obtain information
as to the most suitable dilution to use. A control test was made
with normal rabbit serum. 4

As shown in the protocol of the test, a rather definite precipitate was
formed, particularly in the lower dilutions. This was especially true
of the X serum when tested against the Berkefeld N filtrates of the X
and the Q supernatant fluids. The amount of the precipitate with the
Q serum was decidedly less. Though the precipitate was definite and
the supernatant fluid clear, the amount of precipitate formed was
much smaller than in the agglutinstion test but somewhat greater in
the case of the X serum than might perhaps be expected from residual
rickettsiae in the filtrate.

A further test was made with the same filtrates passed through
collodion membranes of a pore size of 0.4s.! Burnet and Freeman (¢)
reported that the Q rickettsiae are not completely held back by gradocol
membranes of 0.7z average pore diameter but that small amounts
passed through these membranes, as shown by inoculation and im-
munity tests on guinea pigs. Since the material used in the tests
described bad been trested with 1/10,000 dilution merthiolate it was
necessary to test fresh material with the same pore-size filters to
determine whether anw of the infectious material passed through the
filter. Suspensions of the fresh X material consisting of spleens and
livers of infected mice were prepared as before and subjected to filtra-
tion through Berkefeld N filters before passing through the collodion
membranes of the same pore size as was used for the filtrates under
test. Infection occurred in guinea pigs with the Berkefeld filtrate as
well as with the collodion filtered material, showing that some of the
infectious agent was still present.

! The writer {s indebted to Dr. Evelyn B. Tilden for the preparation of the collodion membranes.

.
»
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TaBLE 5.—Tests for precipitin reactions (Berkefeld N filirates)
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However, the results obtained in the test with the immune
sera were practically negative, as shown in table 6, indicating that
under the conditions of the experiment precipitin was not present
in the immune sera. It is possible that evidence of the presence of this
antigen might be obtained by immunization of rabbits with Berkefeld
filtrates of infected material. In any case, however, the resuits ob-
tained with filtrates serve to establish further the identity of the two
rickettsiae.

TaBLE 6.—Tests for precipitin reactions, X immune rabbit serum, and collodion
mem

brane filtrates
Antigen dilutions
1:2 1:4 1:8 1:16
X antigen
8erum dilutions;
1:2. 2 1 0 0
1:4 1 0 0 0
1:4. 1 [ 0 0
1:18 0 Q () Y
Q antigen
Berum dilutions:
1:2 2 1 qd 0
1:4 1 0 0 0
1:8 1 0 0 0
1:16 0 [} 0 0

DISCUSSION

The close immunological relationship of the Q and X strains of
rickettsiae is indicated by the tests described. This affords added
evidence of the identity of the Australian and the American diseases
as shown by the cross-immunity and protection tests in laboratory
animals described by Dyer (I, 8) and by Burnet and Freeman (9).

As has been pointed out by Burnet and Freeman (9) and as has also
been observed in thislaboratory the virulence of the X strainis decidedly
greater than that of the Q strain from Australia. This is reflect-
ed in the greater ease with which the disease may be established in
mice, with correspondingly larger numbers of rickettsiae, as well as
in the more pronounced effect in guinea pigs, with a high mortality
where large doses of infected mouse spleens or livers are inoculated.

However, it is well known that in a number of other disease entities
there may be 8 variation in the virulence of strains. This is particu-
larly true of Rocky Mountain spotted fever, a much higher mortality
in laboratory animals being associated with the Bitterroot type first
described in the western part of the country than with certain other
strains. Also it is well known that there may be fluctuations in the
virulence of a particular disease at different periods; smallpox is a nota-
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ble example. It is possible that the virulence of the Australian “Q”
fever might differ from the similar disease in this country as a result
of the modification of the virus in a bost species or in an insect vector.
The increased virulence of the X virus for the guinea pig after mouse
passage, and the increased virulence for the mouse after chick embryo
yolk sac passage afford concrete examples of such a change. In view,
therefore, of the practical identity of the results in the serological
tests, using both human and experimental animal sera, and of the
results obtained in cross-immunity and cross-protection tests in ani-
mals, and of the clinical symptoms of the two diseases as pointed out
by Dyer, it would appear justifiable to consider the Australian and
the American types as one and the same.

SUMMARY

Agglutination and agglutinin absorption tests afford evidence of
the identity of the rickettsiae which are the etiological agents of
Australian ““Q" fever, a disease affecting principally abattoir workers in
that country, and a similar disease which occurred as the result of a
probable laboratory infection in a member of the staff of the National
Institute of Health. Further evidence of the identity of the twoorgan-
isms has been shown in tests with immune and convalescent sera and
Berkefeld N filtrates and ultrafiltrates, though this test was not
shown to be that of a true precipitin reaction.
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THE INHIBITING EFFECT OF UREA ON THE
MICROBIOLOGICAL ASSAY OF RIBOFLAVIN

By HaRPr1s IsBELL, Passed Assistant Surgeon, J. G. WooLEY, Barteriologist, and
H. F. Frasgr, Passed Assistant Surgeon, United States Public Health Service

Fraser, Topping, and Isbell (1) applied the microbiological method
of Snell and Strong (2) to the assay of riboflavin in the urine of normal
and riboflavin-deficient dogs and rats. They found that the addition
of increasing amounts of certain urines of low riboflavin content to
the assay tubes produced a progressive diminution in the value of
riboflavin found per milliliter of urine. A similar effect has been
noted in the assay of human urines of low riboflavin content. Three
typical examples of the inhibiting action of human urine are presented
in table 1. ’

TABLE 1.—Inhibitory effect of urins on the microbiological assay of riboflavin

Micrograms riboflavin (ound by sssay

Ml.-urine added to tabe I o m
Pertabe { Perml | Pertube | Perml. { Pertube | Perml.
1 [ 84 o 0.078 0.078 008 0.08
2 .138 (] Q4 a0 .08 .04
3 .183 061 .18 0.08 .M o
4 .3 (] .18 (Y% .1 02
8. .15 ] .18 003

In an effort to determine the cause or causes of the inhibitory effect
of urine on the microbiological assay certain quantitatively important
constituents of urine were studied for their inhibitory action on acid
production by Lactobacillus casei. Definite quantities of the pure
compounds were added to tubes containing known amounts of
ribofiavin. The quantities added were chosen to cover and exceed
the range over which the ions comprising the compounds, or the
compounds themselves, occur in human urine. NaCl in amounts
from 10-250 milligrams, N8,S0, in amounts from 10 to 200 milli-
grams, KCl in amounts from 10 to 100 milligrams (NH,),SO, and
NH,C] in amounts from 10 to 200 milligrams were tested. No diminu-
tion in the assay values was noted with any of these salts over the
ranges used. Some increase in the assay values was found with all
the salts at levels of 80 milligrams or more per tube.

Addition of increesing amounts of urea to the tubes produced a
progressive decrease in the assay values from approximately 20 per-

cent at the level of 20 milligrams of urea per tube to 80 to 100 percent

at the level of 80 milligrams. Table 2 shows the mean values of ribo-
flavin found by assay in the presence of varying amounts of ures.
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TasLE 2.—Efect of urea on microbiolugical assey of riboflavin !

Mlcrograms ritcfavin found in presence of urea
Micro-
grams
riboflavin Milligrams urca added to tube
added to
tube
10 ’ 2 ‘ 20 © [ 1] 0
€.05 0.043 0.04 0.04
003 .08 .05 .04
.1 . .08 .07
.15 .14 .13 .11
.2 .19 .16 18
.28 .2 2 .195
.3 .25 un .2

1 Each valne is an average of 5 to 8 duplicate determinations.

From the data given in table 2 the partial regression equation (3),
X=0.000824Y+1.21Z— +0.017,!

was calculated where X represents the micrograms of riboflavin
actually present in the tube, Y the milligrams of urea present, and
Z the amount of riboflavin apparently present as determined by assay.

Since the equation was derived from data based on the depressing
action of a pure solution of ures, it was necessary to determine whether
or not urea accounted for all the inhibiting effect of urine. Specimens
of urine exhibiting the inhibitory phenomenon were therefore assayed,
the amount of urea per milliliter of urine determined by the method
of Van Slyke and Cope (4),* and the values obtained corrected by the
use of the regression equsation. Known amounts of ribofiavin were
added to the same urines, assays performed, the values corrected by
use of the regression equation, and the percentage recovery of added
riboflavin calculated. Table 3 gives the results obtained with 5
typical urines at varied levels of both urea and riboflavin.

One hundred and thirty-six determinations on 24 separate urines
gave an average recovery of added riboflavin of 103 percent with a
variation of 87 to 118 percent.

In 48 other determinations on 8 urines, known amounts of ribo-
flavin were added to tubes containing 0.5 to 1.0 milliliter of urine.
The urines used contained less than 20 milligcrams of ures per milliliter
of urine. The tubes were assayed, the value of riboflavin per milli-
liter of urine obtained by difference, and the results obtained compared
with those found by using the correction formula. The average
values found were identical in all cases,

) Standard error of eatimate.
! The method was siightly modified from the procedure described by Van Slyke and Cope in that the

arins was diluted 1-50 or 1-100 instead of to a valus calculated from the per minate urine volume and resd
against the standard of 0.2 milligrams nitrogen, ibstead of against a blood filtrate.
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TABLE 3.—Recoveries of riboflarin added to urine

Micro- Miero-

Mg. | Micro- " .| Miero- .
M. | oy | g || T | gramert | ERS | Percant
Urine No. sdded flavin in| Doflavin b recov-

added | by |addedbdy 'dmdn.d: Prbe | sctually {07 0 Cery

arine urine lution found T
IV ccccmcceccccccevonasan 20 188 0.08 aos ol .09 ol 20
20 158 .08 .1 16 .13 .18 100
30 n7 K .08 M 12 .14 100
=0 a7 .00 .1 19 18 .18 13
4.0 e .12 .08 17 13 .18 0
v 20 22.4 D¢ .1 .14 13 4 100
30 u1 .08 .18 2 17 .21 100
4.0 42.8 .08 .2 .28 19 ¥} 87
Vi 0 8.3 .048 .1 148 13 .18 110

30 3 045 .15 195 A7 2
0 36.3 043 .2 AU .28 .08 ]
40| 484 .08 .1 .16 .18 19 18
v 30 4.5 .138 .08 .185 1 . 108 108
40 7.5 .18 .08 - m U 104
VI 1.0 k< K4 .05 12 .12 14 1ns
20 46 A4 .1 M 2 .25 104
DISCUSSION

The excellent recoveries of added riboflavin from urines exhibiting
the depressing effect are strong evidence that urea accounts for most,
if not all, of the inhibiting action of urine. The results given also
prove that the regression equsation may be used to obtain the true
amount of riboflavin present in a urine exhibiting the depressing
phenomenon. The equation need not be applied unless 20 milli-
grams or more of urea are present in each tube. The regression
equation applies best between the levels of 20 to 60 milligrams of urea
and in the presence of 0.075 to 0.2 micrograms of riboflavin. - 1f
desired, the use of the regression equation may be avoided altogether
by adding known quantities of riboflavin to tubes containing 0.5 to
1.0 milliliter of urine and obtaining the values per milliliter of urine
by difference. L

The stimulation observed with various inorganic salts at levels of
80 milligrams or more should not introduce appreciable error since

..the amounts required to produce the stimulation do not ordinarily

occur in human urine (5).
SUMMARY

The inhibiting effect of urines of low riboflavin content on the
microbiological assay for riboflavin according to the method of Snell
and Strong is demonstrated. Methods for correcting the error due
to the inhibiting effect of urea are presented.
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STUDIES ON THE NATURAL HISTORY OF THE VIRUS OF
LYMPHOCYTIC CHORIOMENINGITIS IN MICE

By Vicrog H. Haas, Passed Assisiant Surgeon, Dirision of Infectious Diseases,
National Institute of Health, United Stales Public Health Service

The virus which produces lymphocytic choriomeningitis in man
occurs spontaneously in domestic mice (Mus musculus), and this
rodent infection is connected epidemiologically with human cases
(Armstrong). The studies here reported deal with the behavior of
the infection in mice. '

Sponteneous infection in white mice was studied intensively by
Traub, who found that less than 20 percent of the naturally infected
animals showed symptoms, although virus was present in practically
every organ of the infected mice, as well as in blood, urine, and nasal
secretions. Infection spread among mice in two ways—transmission
from mother to offspring in ufero, and from infected to noninfected
mice by contact. Mice infected in utero or in extreme infancy often
retained' virus for long periods, but when mice were infected after
reaching maturity, virus was recoverable for only a short period.
Exposure to the virus produced strong immunity in mice, regardless
of whether the animal in question continued to harbor demonstrable
virus or not.

The present report is essentially a confirmation of Traub’s thorough
studies, with some extensions consequent to a somewhat different
approach.

METHOD OF STUDY

Except where otherwise mentioned, these studies were made on
albino mice of the National Institute of Health “Swiss” stock.
Usually mice were kept in glass battery jars; where more than 6
mice were used at a time, large glass cages with screen tops were
employed.

Two strains of virus were used, one recently isolated from a human
case of choriomeningitis, and the other originating in naturally in-
fected house mice. The two strains behaved similarly.

To determine whether mice under study had contracted infection,
the usual method was to test their ability to withstand intracerebral
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inoculation with 10-15 M. L. D. of the stock virus; along with each
group of mice thus tested, from 5 to 15 fresh mice were inoculated in
the same manner, in order to make certain that the virus used in the
immunity test actually produced the disease in animals known to be
nonimmune. In some cases, mice were sacrificed and active virus
was recovered from their viscers.

In this report the term ‘“‘natural infection” refers to infection con-
tracted in utero or by contact with infected mice, as distinguished
from infection by inoculation.

NATURE OF THE INFECTION IN MICE

Symptoms in naturally infected mice were extremely mild or en-
tirely inapparent, s shown by the following examples:

1. Seven naturally infected house mice kept in the laboratory for
over 5 months showed no evidence of illness, though virus was re-
covered from their blood and feces during this period. Thirty-six
white mice infected by cage contact with the 7 house mice also
showed no symptoms. »

2. In a series of experiments, 66 fresh white mice were placed in
jars with infected white mice for periods of 12 to 28 days; over half
became infected through this contact, and there were 4 deaths, pre-
sumably incidental, since in another series of tests, where no trans-
mission of infection occurred in mice kept under the same conditions,
there were 24 deaths among 117 animals.

Mice from infected litters seemed to mature less rapidly than did
normal mice, though this is only an impression, as no weights were
kept.

TRANSMISSION AND SURVIVAL OF INFECTION

Transmission in utero.—Infection of mice in utero was accomplished
in two ways: (1) Pregnant mice inoculated before delivery produced
infected litters in many instances; the route of inoculation of the
mother was not important. (2) Mice were inoculated intranasally
1 or 2 days after birth; when the females matured and were bred,
they tended to produce infected offspring.

Mice infected in ufero transmitted the virus to their descendants in
many, instances, as is shown in table 1. That infection of these off-
spring was not due to chance spread of virus in the laboratory appears
later, in table 3, where it is shown that litters born to mice inoculated
after reaching adulthood, but before becoming pregnant, failed to
become iufected.

Since infected mice were usually detected by immunity tests, it is
necessary to show that it was actual infection and not merely immunity
that was passed on from mothers to offspring. This is indicated by the
following observations:
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1. One mouse from each of 4 litters, removed two or three genera-
tions from inoculated ancestors, was killed and found to contain virus
by inoculating an emulsion of its spleen and liver into fresh mice; the
litter mates of these infected mice were at the same time found to be
immune by the usual test. On the other hand, one mouse from each of
two other litters yielded no virus, and the litter mates of these mice
did not survive the immunity test.

2. Five mice infected in utero were killed from 107 to 216 days after
birth and found still to harbor living virus.!

3. Virus was recovered from a pooled sample of feces from 5 mice
infected in wlero; the mice were 107 days old at the time of this test.

4. Twenty-one mice infected in utero transmitted infection to fresh
mice kept in jars with them for periods of 12 to 28 days.

TanLE 1.—Transmission of virus to descendands of mice inoculated dunng pregnancy
or during infancy

24 mice inoculated 1 1o 11 days | 21 mioe inoculsted intranasaily
before delivering yousg within 1 to 2dayy of birth

Descendants of lnocalated female
mice

Number in- Nuamber {g.
Total boen Tectad Total born fectod

Litters| Mioe | Littars| Mice | Litters| Mice | Litters| Mioe

foumos, o a5l 8l 5 s 3] s
Third ¢ 0D o] 14 [ 12 71 @ o (O} o

1 Btudies on the group infected by inoculstion in infancy weres not carried beyond two generations of off-

‘The prolonged survival of the virus in mice infected in wutero is
indicated by these observations. Another example of this survival
.appears in the ability of females to transmit infection to successive
litters in the same generation. This is shown in table 2.

TasLy 2.—Transmission of infection by mice to mulliple litters

omuammmm«unarwnmq which gave birth | Number mice | Number mice
in litters {nfected

to more than 1 litter
First littars. k- | 2
B8scond Ltters, ® 133
Third Utter. 2 2

1 Offspring of 8 mice. Two mice prodnced infected first Htters but Miled to infect their second litters.

In contrast to mice infected in utero or early infancy, animals inoc-
ulated after reaching maturity (i. e., 3 weeks or older) did not transmit
infection to their offspring, provided they were not pregnant at the
time of inoculation or did not become so shortly thereafter. This
appears in table 3.

! Thees mice had beex inooulated with the stock virns when they were 1 month old, tn order to test thair
Immuonity. Erperiance with this straln of virns bas indicated that in the majority of instances it i not

recoverable from Inoculated mios for longer than a few weeks after Injection, and therefore cnuld not have
been responsible for the reguits obtatned here.
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TasLE 3.—Failure of mice inoculated after reaching maturity lo transmit infection to
their offspring

Oft=pring

Mice inoculated dunng ldgtllts;m and subsequently proaucing Number born Number infected
. noag

Ligters Mice Litters Mice

33 femsles inoculated 34 to 149 days belore giving birth to young. » 42 Nono None
14 males {noculated 28 to 93 days before siring offspring . ..oa... 8 30 None None

One female, not included in table 3, produced infected offspring 31
days after being inoculated ; apparently enough virus survived to infect
the offspring conceived shortly after inoculat‘on.

In further contrast to mice infected in wlero or early infancy, adult
mice inoculated while pregnant did not transmit the virus to offspring
conceived after the birth of those carried at the time of inoculation.
Three mice inoculated during pregnancy and giving birth to infected
litters subsequently produced additional offspring to the total of 186,
pone of which were infected.

Most of -the second and third generations of infected mice were
obtained by breeding infected males with infected females. In three
instances, however, naturally infected females produced litters sired
by uninfected males. Two of these litters were infected, indicating
that virus passed from infected mothers to offspring regardless of the
status of the male parents. On the other hand, when infected males
were bred to uninfected females, the offspring were not infected, as
indicated by the following summary: 11 infected males were bred with
19 uninfected females; 13 litters resulted, comprising 74 mice; 12 of
these litters, comprising 69 mice, were uninfected. One litter of 5
mice was immune when tested, and it is probable that these particular

. mice acquired infection through contact with the infected father, a
circumstance generally prevented by removing the male before the
young were delivered. A second uninfected female in the same jar
at the time this litter was born later produced an uninfected litter,
contact between this litter and the father having been avoided.

Transmission by contact.—Mice infected in utero or in infancy trans-
mitted infection to others placed in contact with them. This is shown
in table 4.

In one of the tests in which white mice were infected through contact
with the gray mice, virus was recovered from a contact as early as the
sixth day. ~

In addition to the examples of contact infection given above, there
were four litters inoculated intranasally on the first or second day after
birth and allowed to remain with the mothers for a month. At the
end of this period all the mothers were immune,
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TabLe 4.—Transmission of virus by mice infected in utero or infancy to mice placed
in conlact with them

Fresh mice
In th fresh mice were le :‘
fected mice wi contact contac
which s (dsys) Number Number
used infected
7 gray house mice infected in nature 6tn 28 1 47 38
32 white mice infec'ed in utero and early Infancy b, .o oeeacecnanaas 12t0 28 188 kL]
18 different tests.
118 different tests.

3 These mice were all at Jeast 1 month old when used lor these tests.

Mice which became infected after reaching their maturity (i. e.,
3 weeks or older) rarely transmitted the virus to contacts, in contrast to
mice infected in utero or in infancy. This was true regardless of
whether the adult mice had been infected by inoculation or by having
been themselves in contact with mice capable of transmitting infection.
The experiments estabhshmg these statements are summanzed io
table 5.

TaBLx 5.—Failure of mice infected after reachs maturily (z €., 3 weeks or older)

to transmil virus to fresh mice placed in conlact with "them
Fresh mice
Mice infected by inocalation or by contmet after reeching matanity, Leogth of

then nlaced in contact with {reak mice (dsy9) Nomber Number

used infected
25 white mice infected throagh contact with naturally infected mice. . 18031 150 2
72 white mice infected by inocuiation (various routes)__............. 8t 37 195 1
Total . us 3

110 different tests,
123 differemt testy.

The mode of spread of contact infection among mice was investigated
by the following experiments:

1. Sex—Semen taken from infected males and instilled into the
vaginae of 12 fernales infected 9 of them; the females eventually pro-
duced 8 litters, comprising 51 mice, none of which were infected.
Experimentas on contact infection indicated that sexual contact was not
necessary for transmission of the virus: 6 females infected 8 out of 17
males; 5 males infected 9 out of 16 females; 2 males infected 3 out of
5 males; 4 females infected 9 out of 16 females.

2. Feces and urine.—Traub found the virus in urine of infected
mice but was unable to infect mice by placing them in cages heavily
contaminated with such urine. During the present studies, virus was
recovered from two pooled samples of feces collected, respectively,
from 3 and 5 infected mice. The experiments summarised below,
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however, indicate that feces and urine were not essential for trans-
mission of the infection among mice:

(a) Ten fresh mice were put into a glass cage which had been inhab-
ited for 22 days by infected mice, and which had not been cleaned in
any way. After 16 days in this cage the fresh mice were found to be
nonimmune; the infected mice had transmitted infection to 18 fresh
mies during their occupancy of this cage.

(0) Each of five jars was divided into an upper and a lower compart-
ment by a horizontal screen. In each of three jars an infected mouse
was kept in the bottom compartment and two fresh mice in the top;
in the other two jars the position of the mice was reversed. Mice in
the lower compartment were exposed to urine and feces falling through
the screen from those above, but mice in the upper section were not
exposed to these excreta. The test lasted a month, and the result was
that one fresh mouse in each jar was found to have become infected.
In other words, mice not exposed to feces and urine were infected as
readily as those so exposed.

It must be concluded from these experiments that neither sexual
contact nor feces and urine were essential in the spread of contact
infection among mice. Since ectoparasites were not present in the
cages where such spread occurred, it appears that nasal discharges or
saliva were the likely means of disseminating the virus. Quite possibly
both are important; Traub found abundant virus in nasal washings,
and nose-to-nose contact among mice is common. In some instances,
however, fighting results in infliction of numerous wounds, and during
these studies virus was recovered from 2 badly bitten mice.

Survival of the virus.—The observations already discussed suggest
that virus survived for long periods in mice infected in utero or in
early infancy, whereas in mice infected after reaching maturity active
infection tended to be demonstrable only for a short while. This
contrast between mice infected at different stages of life is further
emphasized by the following experiment:

Five fresh mice were placed in a cage with 3 infected mice, 1 of
which had been infected in utero and 2 on the day of birth. After
23 days in the cage, all the mice were given the usual immunity test,
which they survived; 35 days after this test all were killed and tested
for virus. The mouse infected in utero, which was 216 days old when
killed, yielded active virus, as did one of those infected on the day of
birth, 185 days before; the other mouse infected on the day of birth,
148 days previously, yielded no demonstrably active virus, nor did
any of the 5 mice which had developed an immunity, following con-
tact with the infected animals.?

t Mice oo ted intracerebrally with spleen emulsions of thess five mice falled to develop any signs of
choriomeningis; the mice inoculated with such an emulsion! rom one of these five mice later survived

an immunity test with the stock virus, indicating that fn this one instance vires may have besn presant
in very smali amount or in a condition not sufficlently active to produce detectable disease.
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It appears that there was a basic difference between the nature of
infection established in utero or in very young mice and that intro-
duced into mice already mature, and this difference was indicated by
the ability of mice infected in utero or in infancy to retain the virus
and to transmit infection to offspring and contacts, while the others
did not. i

SUMMARY

Infection of wbite mice by the virus of choriomeningitis, when
acquired in utero or by contact, was generally of an inapparent type.

Mice infected in utero or early infancy tended to retain active virus
for long periods, probably in some instances for life, and to transmit
infection to offspring and contacts. Infection passed from infected
mothers to offspring whether the fathers were infected or not, but it
did not pass from infected fathers to offspring through uninfected
mothers.

Mice infected after reaching maturity did not transmit infection to
their offspring, except for females pregnant at time of inoculation,
and rarely infected contacts. Active virus was not generally demon-
strable in such mice except for short periods after exposure or
inoculation.

Transmission of infection from naturally infected mice to fresh
contacts occurred when exposure through sexual contact, urine, and
feces were eliminated, infection in such instances apparently being
conveyed by nasal secretions or saliva.

These observations are in agreement, in the essential points, with
those previously reported by Traub.

The behavior of this virus in mice is particularly interesting because
of two underlying facts: First, the continuous propagation of an
infection that iz inapparent, or nearly so; and second, the basic
difference in response to infection shown by very young mice as com-
pared to the response of mice subjected to infection after reaching
maturity.
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A NOTE ON MODIFIED RADIO PRATIQUE IN GUAYAQUIL

By RonErr OLEsEN, Medical Director, Uniled States Public Health Service

Radio pratique was inaugurated at the port of New York on Feb-
ruary 1, 1937, and has been in successful operation since that time.!
This procedure is also practiced in Boston, New Orleans, New York,
Los Angeles, and San Francisco.

In United States ports only passenger vessels with accredited ship's
doctors are eligible for radio pratique. However, in Canada cargo as
well as passenger vessels are accorded this privilege even though a
physician is not a member of the crew. Radio pratique, as adminis-
tered at William Head quarantine station, Victoria, British Columbia,
has been described by Dr. H. B. Jefis.? Experience with radio pratique
for freighters has been entirely satisfactory in Canada.

Radio pratique principles have now been extended to other coun-
tries, Ecuador being the latest to make use of this practical modifica-
tion of maritime quarantine. According to recent information the
following procedure is in effect for southbound vessels arriving in
Guayaquil:

1. Within 24 hours prior to arrival the ship’s doctor shall send a
radio message to the quarantine officer advising that there is no illness
of any kind on board and that all passengers have been vaccinated
against smallpox.

2. Upon arrival in port the vessel will be boarded by the quaran-
tine officer who will require & copy of the radiogram signed by the
master and the ship’s doctor.

3. The ship’s doctor must also present a vaccination certificate for
each person who lands in Guayaquil.

4. Having obtained these documents the quarantine officer may
allow the other port authorities to board the vessel without further
formality.

5. Pratique will be withheld and customary inspection made under
the following circumstances: _

———
VAxn, G V. Pndquyby Wireless fn Lieu of Quarantine Inspection for Passenger Vessels, Pub.

Health Rem, 83: 807 (Apr. 5, 1087).
¥ Bulletln of the International Offics of Public Health, 81; 1531 (Septamber 1539),
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(a) If the radiogram is not confirmed.

(6) If the vaccination certificates are not in order.

(¢) If illness has occurred after the radiogram was sent.

Cargo vessels are not included in this procedure.

Steamship companies estimate that a considerable saving of time
will be effected at Guayaquil by this utilization of radio messages
prior to the arrival of vessels in port.

Comment.—1t has been found, as the result of actual practice and
careful observation, that the public health has not been imperiled by
radio pratique and that this modification of maritime quarantine is
helpful in expediting commercial activities. With the leadership
already provided in several countries it may be expected that the
measure will be adopted even more widely.

NOTIFIABLE DISEASES IN THE UNITED STATES, 1939

Morbidity and Mortality Summaries for Certain Important Commaunicable
Diseases

The United States Public Health Service has recently issued a
tabular morbidity and mortality compilation, by States and by
months, for the notifiable diseases as reported by the State health
officers in 1939.! A summary of this compilation is presented here,
together with case and death rates, case fatality rates, and, in some
instances, the estimated expectancy based on figures for recent pre-
ceding years.

For certain diseases, some States do not report cases, or the case
reports are manifestly incomplete. In such instances groups of
States with the most satisfactory morbidity reports are treated
separately in order to arrive at more nearly accurate case and case
fatality rates, while the totals for the larger group of States include
the deaths as cases in States which reported fewer cases than deaths.
Case fatality rates are not computed, however, on such totals.

The mortality figures may be considered as approximately correct,
although they will not agree in all instances with the final figures of
the Bureau of the Census.

The estimated expectancy, given for some of the d1seases, represents
an attempt to ascertain from the experience of recent years the num-
ber of cases of a disease that might normally have been expected in
1939.

In comparing the numbers of cases reported in 1939 with the esti-
mated expectancy, or with figures for preceding years, it should be
borne in mind that there has been a gradual improvement in the

t The Notiflable Disenses— Prevalence in States. 1939. Supplement No. 163to the Public Health Reports.
Governinent Printing Office, Washingwm, 1942,
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reporting of notifiable diseases and that the population has increased.
A large increase, however, especially in the case rate, is likely to
represent an actual increase in the prevalence of the disease. The
populations given for groups of States, used in computing case and
death rates, were estimated as of July 1, 1939, by the Public Health
Service, and are based on the populations for 1930 and preliminary
figures for 1940 populations as published by the Bureau of the Census.

CEICKENPOX (330) *

47 States:1
Cases reportad, 1039 (popalation 130,273,000 258, 486
Estimatad based on ywars 1933-38 21, 319
Cases per 1,000 inha ts, 1939 L9584
Cases per 1,000 mhabitants, estimated expectancy. 2080
Deaths retistared, 1039, 110
Deathys per 1,000 inhabitants, 1938 0. 001
.sggnwmmmd-wmm 2,3%
Cases reported, pualation 130,763,000) 258, 746
Cases per 1,000 lnhb‘lw tants, 1039 Lo

DIFRTHERIA (10)

47 States:?
Cases reportad, 1539 130,278.000). 24, 048
tad axpectancy based oo years 1933-38 38, 269
Cases per 1,000 inhabitants, 1639 0.188
Cases per 1,000 inhabitants, estimated expectancy. 0.301
Deaths registered, 1999. 202
Deaths per 1,000 inbabitants, 1939 0.016
« sOuu quxmed for each death registared, 1939 12

tates:
Cases reported, 1920 () tion 130,783,000} 24. 083
Caseg per 1,000 inhabitants, 1939 0. 184
DYSERTERY (AMORRID (27h)

33 States: !
Cases reparted, I (Wpuht!on 107,385,000} 2, 681
Cases per 1,000 tnhabitan: 0.028
Desths registared, 1639 0
Desths per 1,000 inhsbitants, 1938, 0.002
» 88.::: Teportad for each death registared, 19530 "
D::u reported, lmlo (popuhuon 128,353,000} 13, g
Deaths per 1,000 inhsbitants, 1590, 0. 002

4 Baus B
ths registered, 1539 popuhﬂon 130,273,000) =m2
Dmu pet 1,000 {nhabitants, 1939, 0.022

DYSENTERY (BACILLARY) (278)
n Stagw 1930 (popalstion 101,478,000) 21,137
N 8 1014
Cases per 1,000 inhabitants, 1939 0. 208
Desths 19% 831
De-&hs per 1.000 000 {nhabftants, 0. 008
ase ‘nporudlorald:dnmngmamd 16039, 25
tas:

Cases reported. 1939 (popalstion 128,719,000) . 131,37
Deaths 1,021
Deaths par 1,000 th.lbltlnt-!. 1539, 9. 008

46 Btates:!
Deaths registered, ) pnht!an 128,382,000) . 1,048
Deatha per 1.000 inhab: 1939 0. 008

ENCEPHALITIS, EFIDEMIC OR LETHARGK (37

20 States:!
Cases nporud 1939 (popuhtum 81,496,000} . 7
Casas per 1.000 inhabi 0.010
Deaths registered, 19232 383
Deathas per 1,000 inhabitants, 1930 0. 004
8 Cases reported for each death: registered, 1939, 2168

47 Staces:!
Cases reported, 1939 (popnlnuon 130,275,000} . 31, 069
Deaths registered, 1930........... e43
Deaths per 1,000 mmmnnt.s. 1939, 0.003

“g gu;u‘ & parsntbeses in the subhesdings are disaase title numbers from the Internationsl List of Causes
of Death, :

{ The District of Columbia is also included but not countad as s Stats.

3 Incluades the pamber of desths used as cases when o cases are reported, or when the reported number
of cases is less than the number of deaths.

01 501 00640



295 February 14, 1041

GONORREEA (2%

48 States:!
Cases reported. 1939 (population 130,763,000) 178,343
Cases per 1,000 inbabitants, 1938, 1.364
IRYLUENZL (XD
ﬂs‘c’n&‘:l ported, 1939 (| puhu 275, 33
ases re 3 PO on 101,802,000)
Cases per 1,000 inbabitants, 2 708
Deaths registared, 1939 10. 724
Deaths per 1,000 inbabitants, 1939 0.194
“ sg::?n“w for each death registared, 1939. 13. 968
Chases reportad. 1639 (popu.hﬂon 130,275,000) 1277.613
Deaths registered, 1 2 21,84
Deaths per 1,000 ummum;. 1539 0.188
48 States: !
Cases reported, 1939 3 277,616
MALARIA 38
40 Statas:
Cases reported, 1 popnlmon 128,977,000) 82,654
Cases per 1,000 inhabl 0.658
Deaths registared, 1939. 1,749
Deaths per 1,000 1939 0.014
Cases reported for each death registared, 1939 47
40 States: !
CDuas h:eportod.. 1939 (population 126,627,000) 182,455
1,750
Deaths per 1,000 inhnblunls. 1039 0.014
L4 suus 1
ths registered, 1939 (popu.htlon 130,275,000) 1,750
Deaxhs per 1,000 inhabi 0.013
MEASLES (38)
47 States: !
Cases reported, 1939 (popnhﬂon 130,278,000) 403, 037
Cases per 1,000 inhabitan! 3094
Deaths registared, 1939... L1171
Deaths per 1,000 inbhabi 1939, 0. 003
s sgn: reported for sach death registered, 1939 344
Cases reported, 1039 (population 130,763,000) 403. 317
Cases per 1,000 inhabitants, 1939 3084
MENINGITIS, MENINGOCOCCUS (8
45 Statea: t
Cases reported, 1939 (population 128,024,000) 9
Estimatad expectancy based on years 1932-38. 3.611
Cases per 1,000 inhabitants, 1939 0.015
Cases per 1,000 inhabitants, estimsted exp y 029
Deaths registered, 1039. 694
Deaths per 1,000 inhabitants, 1939 0. 005
“anmluponod {or each death registared, 1939 2 839
tates:
Cases reportad, 1939 (population 130,275,000) 11,991
Deaths registered, 1939 1
Deaths per 1,000 inhabitants, 1939. 0. 005
48 States: !
Cases reportad, 1939 21,003
MUMPS (460)
40 States:
Cases reported, 1939 (population $8.306,000) 129, 714
Estimated expectancy based on years 1932-38, 115, 383
Cases per 1,000 inhabitants, 1939, 1319
Cases per 1,000 mhsblmts. estimatad expectancy. 1.108
Deaths 70
Deaths per 1,000 lnhabltmn. ma.-... 0.001
Cases upomd each death registered, 1939... 1,833
44 States:
Casas reported, 1939 (population 109,348,000) 1129,73t
Deaths requstared, 1 87
Deaths per 1,000 inhabitants, 19389, 0. 001
47 States:
Cases reparted, 1939. 1131.526

1The District of Columbia is also inciuded but not countsd as a State.
*Includes the number of deaths used as cases whan no casss are reporteC o? when the reported oumber
of cases is less than the number of deaths,
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PEZLLAGRS (69)

-

nsm
ases reportad, 1939 ( wmxg 43,811,000)

Cmperumlnhab
Denths registered, 1

& B3 ¥38u8

Duﬂuuhhulmn nﬂnmuw
(po ,275,000)

or OPP pprod

e
©

FNEUMOXLA (ALL FORMD (107-100)

§

pefl-

ol

FOLIONYZUITI 8
« am
rewmd. 109 (popnhﬂon 130,273.000)

g 88 ¥B%6Y

10147,

Eastimated on years 1833-38

Cm:%m-blmu.mw
Deaths registared, 1938

Dumwxmommmn.xm
repartad for each death registared, 19538

o ©O PO
gt FBEBEHY

“C Mlm(mhdan
ases
Estimated 90

B

expectancy based on years xm—.;a
Cases per 1,000 inhabitants, 1939

Cases 1,000 inhabitants, estimated sxpectancy.
Duthspf‘emned.

1ol r-'r-.g

Cueglnmtud {or each death regl d, 1939,
ases reported, 1939 (popuhdon 130,763,000)

Cua 1,000 inhsbitants,

2% E8EA¥RY

B

SEPIC SORE THROAT (118D)
53 Btates:
Cases reparted, 1039 (wpnhﬂon 85,360,000)

Cases per 1,000 inhabitants,
Deaths m

Deaths per 1,000 mmunm 1939,

Cases reported for each Geath registered, 1930,

43 States: !

Cases reported, 1539 (papalation 119,201,000)
Deaths

Dmlb! per 1,000 inhabitants, 1939

46 Buates:!

EMALLPOX (30
47 Statex:!
Cases reported, 1939 (popalation 130,275.000) .
Estimated

83

expectancy, based on years 1932-38
Cases per 1,000 inbab , 1630

151
a

oo
g

Cases par 1,000 xn.hshinnn estimated expectancy.
Deaths registered, 1

Deaths per 1.000 inhabitants, 1930,

B

Cases mpomd for each death registered, 1939

48 snm !
Cases reported, 1039 (popnht!on 130,763,000}

Cases per 1,000 inhabitants, 1939,

39 ¥

1 The District of Columbisa Is also included but not counted as & State,

? l.ndudes the number of deaths nsed as cases swhen no cases are reportad or when the reported numbes

of cases thap the number of deaths.
: Inclndes 7,484 casas of lobar poeurnonia only.
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STPRILIS (30}

48 States: ¢
Cases reported. 1930 (population 130,763,000) 488, N6Y
Cases per 1,000 inhabitants, 1939 1

TUBERCTLOMS (ALL FORXS) (13-23)

37 States:?
Cases reported, lm (popu.lauon 103,700,000) 9220
Cases ver 1,000 0. 800
mnneud lm 47,828
Desaths per 1,000 inhabitants, I 0. 461
asc-mnpoﬂedhr duxhlumamd 1930 1 630
Cases Nporlod xm( pnhtlon 125,201,000) 102,778
Desthas registered, 1 Po 58,313
» _Deaths per 1,000 u::- 1830 0. 485

47 States: !
Deaths registered, 1939 (popumon 130,275,000) 61.319
Deaths per 1,000 inbsbitants, 1939 0.471

TUBERCULOGIS (RESPIRATORY SYSTEM) (13)

21 States:?
Cases reported. 1939 (population 63,639,000 32,888
Cases per 1,000 !nhsblnnts, 1839 0. 831
Destha registered, 1 378
Destba per 1,000 inhabitants, 1639, 0. 430
s Cunpmadlnrud:dammwnd,m 1932
Cmnpotted mo (popnhuon 129,632,000) 181,451
Deaths regi 58, 941
DuthapaumlnL“ ts, 10390, 0.433

48 Btates:
Cases reported, 1939 181,998

TYPHOID FEVER 1) AND PARATYPHOID FEVER (3)

47 States: !
Cases reportad, 1939 (populu!on 130,275,000) 13,058
Estimated axpoctancy based on yun 1933-38_ . 18,679
Cases per 1,000 inhabi 0. 100
Casee per 1,000 inbabitants, esmnued expectancy. 0. 147
Deaths registered, 1839 1.9%7
Deaths per 1,000 inhabf 1939. 0.018
" Bg ueslnmd for each denth registered, 1569 8. 537

tes:
Caases reportad, 1030 (Dovnhtion 130,783,000) 13,069
Cases per 1,000 inhabitants, 1639 0. 100
WHOOMING COUTR ()
‘nc ;. ported, 1039 (popalation 130,275,000) 83, 048
8ses re n . 183, 0.

Estimated expectancy on years 1932-38. . 199, 806
Cases per 1,000 inhabitants, 1630 . 1. 408
Cases per 1,000 !n.hablunm, estimatad exp y L3574
Desths registered, 1009 .- 3,008
Deaths per 1,000 inhabitants, 1030 0,023
‘"Cnaa reported for each death registered, 1939 61
Cases reported, 1939 (population 130,763,000) 183,188
Casas per 1,000 inhsbitants, 1939 1.401

t The District of Columbia is also included bat not counted as s Stata,
1 Includes ths number of desths used as cases when no cases are reparted, or whan tha reported number of
cases is lean than the nnmber of deaths.
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COURT DECISION ON PUBLIC HEALTH

Trichinosis held compensable under workmen's compensation act.—
(Massachusetts Supreme Judicial Court; Destefano v. Alpha Lunch
Co. of Boston, Vaida v. Same, 30 N.E.2d 827; decided January 3,
1941.) In actions for breach of the implied warranty of fitness of
food under a Massachusetts statute it appeared that the plaintiffs
worked for the defendant company in one of its restaurants. Each
plaintiff took two meals a day, except Sunday, at the restaurant, the
meals forming part of the pay. Both plaintiffs became ill with trich-
inosis and testified that, during the 2 weeks preceding the onset of the
disease, they ate pork and other products of the pig at the defendant’s
restaurant and nowhere else. The defendant was insured under the
workmen’s compensation act and the plaintiffs had made no reserva-
tion of common law rights under that act.

The supreme court took the view that what happened to the plain-
tiffs constituted a ‘‘personal injury” within the workmen's compensa-
tion act. “It differed from the inhalation of germs of disease,
illustrated by Smith's Case, Mass., 30 N.E.2d 536.! It resembled
more the cases of poisoning therein cited, and Osterbrink’s Case, 229
Mass. 407, 118 N.E. 657, where the employee drank muriatic acid
by mistake for water.” Also the court was of the opinion that
such personal injury arose out of and in the course of the plaintiffs’
employment.

“Since the injury was compensable under the workmen’s com-
pensation act, it will not support an action against the employer at
law, whether in tort or in contract, or whether or not based upon a
statute. * * *

The action of the court below in ordering judgment for the defendant
was sustained.

DEATHS DURING WEEK ENDED FEBRUARY 1, 1941
[From the Weekly Health Indez, tssued by the Burean of tha Census, Department of Commeres)

cmﬂd'
Week ended
Feo. 1, o4 | [0€ week.

Data fram £8 large cities of the United Stazes:
Total death

10,112 10, 162
Average for 3 prior years. __.. 9,580 (ioaraneanaaa.
Total deaths, first § weeks of year y 49, 381 48, 141
Deaths under 1 of age 558 577
Average ict 3 prior years. B57 Jamacecaceann
Deaths under 1 of ags, Arst 8 weeks of year 3818 2,708

Data from indus insurance companies:

Polices in foroe...... 64, 727, 301 68, 327, 780
Number of death claims _.._.._ 14, 790 13,817
Death claims per 1.000 policies in force, annnal rate 1.9 10.9
Death clairms per 1,000 policies, Airst 5 weeks of year, annual rata........ - 10.6 10. 4

1 Sea Public Health Reports, January 31, 1941, p. 197.
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PREVALENCE OF DISEASE

No Realth depariment, State or lccal, can effectisely prevent or control disease without
of when, where, and under what condilions cases are occurring

UNITED STATES

REPORTS FROM STATES FOR WEEK ENDED FEBRUARY 8, 1941
Summary

For the third successive week the incidence of influenza has recorded
a decrease, with a total of 38,241 cases réported by the State health
officers, as compared with 72,578 cases for the preceding week. The
decline is noted for all geographic areas except the Pacific, where
California reported 1,387 cases, as compared with 1,149 last week.
It appears likely, however, that this increase may be attributed to
delayed reports. West Virginia, with 6,046 cases; Virginia, with
6,976; and Texas, with 4,580, reported the highest incidence for the
current week, although a sharp decline from the preceding week
occurred in each of these States,

Of the other eight communicable diseases, only measles, polio-
myelitis, and whooping cough were above the b5-year (1936-40)
median expectancy. Also, the cumulative totals of these disesses for
the first 6 weeks of the current year were above the cumulative me-
dians. The number of cases of measles reported for the current week
is approximately two and one-half times the 5-year median, while
whooping cough was only slightly above the expectancy. The 29
cases of poliomyelitis (as compared with a 5-year median of 18) ex-
ceed the number reported for the corresponding week in any of the
preceding 5 years. The cases were scattered, with only three States
reporting as many as 3 cases.

Of 58 cases of smallpox, 25 cases were reported in the East North
Central States (12 in Wisconsin and 8 in Michigan). One case of
tularemia each was reported in Maryland, North Carolina, and South
Carolina; and of 24 cases of endemic typhus fever, 14 were reported
in Georgia.

For the current week the Bureau of the Census reports 10,214
deaths in 88 major cities of the United States, as compared with 10,112
for the preceding week and a 3-year (1938—40) average of 9,525 for
the corresponding week. The current figure is 689 above the 3-year
average as compared with a similar excess of 526 for the preceding

week. :
(301)
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Telegraphic morbidity reporis from State health officers for the week ended February 8,
1941, and comparison with corresponding week of 1940 and 3-year median

In these tables a zerv indicstes s definite report, while leader simply that, although none were mpnned..'
cases may have occurred.

Dipbtheria Influenza Measles Mﬁm"
Week Week Week Week
Division and State ended— | Me-| ended— | Me | ended— | Me-| ended— | Me-
dian dian dian dian
Feb. | Feb. | 1938~ Feb. | Feb. ) 1936- | Feb. | Peb. | 1036~ [ Feb. | Feb. | 1936~
8, 10, 40 8, 10, 40 8. 10, 40 8, 10, 40
1941 | 1940 141 | 1940 1941 | 1940 1941 | 1940
2 0 209| 155 0 0
B 52 4 0
0 10 3 x 0 0
1 3 432 273 433 1 ]
1 0f 111 0 0
1 3 e (I e 0! [\
11 34 3, 088 673 1 4
15 1 844 68| 2 1
Pennsylvania.....c...... 25 “ 2919 170 3 7
X. NO. CEN.
Ohlo. 1 20 1,83 % 3 3
Indiana .......... eemeses 11 390 183 4 9 4
i 19 32 1,831 38 1 4
2 12 , 251 0 1
3 183, 1 1
Minnesota. 3 3 8 120 2 1
Iowsa..._. 13 8 120 58 0 1
M 4 10 74 10 1 1
North Dakota... - .0 2| 11 13 0 0
South Dskota...couee.--. 1 1 18 4 0 0
Nebraska. 1 3| [} =2 0 0
Eansas. L} 11 174 20 3 1
Delaware 1 [4 50 % [ ]
aryland . _..... 8 ¢ 51 112 0 2
Dist.of Col....eeeeene-. 0 ] 14 1 0 1
134117, S 22 408 % 1 10
West Virgi e 2 11 125 15 0 3
North Carolina. .. 16 i 183 107} 0 2
South Carolina 3_. 7 3| 47 <] 2 2
Georgind, .. .ceecaneen 7l 1 76 2 1
Florida. 4 9 21 41 0 ]
E. 30, CEXN.
Kentueky. coveaamaanas 11 9 03 a5 70 3 [}
Tennessee. . ..ccceeuaconn 10| 13 0 S o 3! 4
Alabama 3__ 8 8 478 b b S 2
Mississippd 3. 8 3 1
W. S0. CEN.
12} 8 8 8 4| 4 0| 1
§ 11 11 7] 1 13| 2 0
15 8 8 11 4 1§} 0 1
36§ 81| 31 28 0| 167 i 8
10| 1 1 11 7 8 2 20| 0 1
21 1 D § PR [ 6 251 163 88 0 0
21 1 189 L PO, 14] 4 & 0 0
9 9 9 alll 26].c..n. 85| M 0 0
1 3 9 7 9 291 0 0
2 2} 4 281 207 178 80| o] 13| 0 0
0 0 Gsi 128} cencnn 15| 190 81 0 0
[ [
W aSLIDTION. e ceaaenns] 67 182 ] 0f 1
Oreson. . oveacnce. 247 34 0 0
California.. ...... 433} 433 3 1 1
Total. oo - 083] 6.5101 8| 35 &9
6weekS. ..o e L SE23LETI 264 108 4

See footnotes at end of table.
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February 14, 1041

8 for the week ended February 8,

1941, and comparison with corresponding week of 1940 and 5-year median—Con.

Typhoid and para-
Poliomyelitis Boarlet tover Smalipar typhoid fever
'Week onded Wesk snded ‘Week ended Week ended
Division and State Mo Me- Me Me-
dlan disn dian dian
Feb. { 1936~ | Feb. | Feb. | 1938~| Feb. | Feb. | 1036~ Feb. | Feb. | 1836~
[} 8, 10, L) 8, 10, 40 8, 10, 40
1 | 1990 1941 | 1940 1941 | 1940
NEW ING.
......... SN 0 9 0 0 0
New Hampshire. ... | 0 4 0 [ 0
Vermont....... ——ecavnan 0 0 0 0| (1]
ensoecteanal 1 14 1 2
Rbode Island. .ccmeee... 0 1 0 0 }
[o12.0.721 17, . | S [} 90| 1 3 1
MID. ATL.
Neow York.... —scena] 3 .. 8| [ 3
Neow Jersey..o..cceneen. 0 333 0 3 1
Pennsyivania. .. ......... 0 370 0 8
E. X0. CEN.
OhO. e eemeemoeeemaee] 1 il | 1
Indiana. ..o eoaeveaanaas] 0 m 4 1 1
0| 583 1 3 1 2
1] 21 0 0, 4
1 180 0 0 1
0 112 | 0 0 [}
4 70 3 0 0 1
0 ) 17 [ 1 1
0| 28] 2 [ ] 1
0 3 € "1 0 0
0 0| 3 0 0 ]
0 78 10 0 0 0
0 0 10 0 o o [ 0
1 [} 62 0 0 2 3 1
0 [ a 0 0] 1 1 0
0 0 28 0 0| 4 1 4
2 0 F4 0 0 2 0 2
3 0 8! [} 0 2 2 3
0 (1] 3 [ 0 0 3 3
0 2 23 2 0 ] 2 3
[ 1 0 [ ] 3 3
0 0 o4 0 0 4 3 3
0 0 ] 1 1 2 0 3
[ 2 ) &} 0| 1 1 3 3
1 2 3 o 0 0 1 1
1 [ 3 18 2] 3 1 2 3 2
Or 0 13 13, 2| 0 0 3 2 8
1 1 31 31 1 1 2 0 1 3
1 1 78 89 3 1 5i 10 3 3
0 0 [+] 25 5 8 1 [} 11 1 [ 1
0 1 Q 18 42 28] 1 1 2 0 1 1
0| 0 0 8 4 12| 0 0 4 0 0 0
0 0 0 37 59 59 [} 13 13! [ 0 ]
1 0 0 4 13 23 [} 0 0 3 3 3
0 0 0 7 13| 2 2 1 0 1 0 0
1 0 0| 7 31 3l [ 0 0 0 0 0
[/ PO S, 0 ] 0
0, (1] 0 4 59 62, 0 3 12 Q 3 2
0i 0 (1] 18 ! 43| 0 0 2 1 1 1
2 2 2 s mo| w0l o il a1 & w0 4
29 21| 18 3.4 L) 6148] 38| 63 371 eo| 72 a7
217‘ zua| 124; 19, 470125, 851 i35. 037[ 301| 453[ 1, 828\ “5 mt 661

See footnotes at end of table.
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Telegraphic marbidity reporis from State health officers for the week endsd February 8,
1941, and comparison with corresponding week of 1940 and 5-yzar median—Con.

‘Whooping cough Whooping cough
Division ‘Week ended Division Week ended
Sta St
State te
Feb. Feb. Feb, Feb.
y 10, 8, 10,
1941 1640 1M1 1940
NEW ENG.
MA8IDL. ... cuueereacnencanceea] 8 k24
New e cmmameanea 2 4 15 38
et . 8 4 17 3
Massachuseltts. oceeennccanas 272 Ly
d.. [ 8 13
53 &
38 60
MID. ATL. n 41
49 7
337 3
102 95
435 ul
23 []
Al /] 1 9
9 Ld 31 .
plisg 80 343 us
178 115
160 «
7 1
W, NO. CEN. "“ 5
9 2
Minnesota. 3 2% 2 2
) 10 13 37
53 18 s 2
18 18 1 553
8 11 || Nevada.. 0
15 4
1 55
123 19
Dlamare, oseecmaeamaanaae] 8 1. 13 3%
Mary. o e ™ 15¢
13_isr., of Col...... Bg g;
oo 392 20
West V| 102 [ ot 3
North Carolina. 302 70 25, 434 18, 720
8outh Carollna .. 81 [}
1 New York City only.
1 Period ended earlier than A

Saturda:
3 Typhus fever, week anded Feb. 8, 1041, 24 cases as follows: South Carolina, 5; Georgla, 14; Alabama, 2;

Louisians, 2 Texas,

1.
¢ Approximately 1,000 delayed raports for Novamber and Decamber inciuded.

01 501 0070
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WEEKLY REPORTS FROM CITIES

City reports for week ended January 25, 1941

This table summarizes the reports received weekly from s selected list of 140 cities for the
8 T0ss section of the current urban incidepce of the communicable diseases

February 14, 1941

purpose of
tisted in the table.

. - | Whoap-
Diph.| 1B89628 | peoo | prep. | SOAF | gy Tuber.| T Deat
Buatesnd ety | therta sles |monial et [ pox Jeulosis| BP0 | 0% i
©8208 |G oses | Deaths | 898 [deathal SUC0 | cases |deaths cases | cases | BUSeS
Data for 90 cities:
S-year sverage..| 163 {1,347 126! w2178 3B ;W8 18
Current week 1.| 67 |6, 912 208|618 791120 4| 3 12
Po:rthnd 1 1 1
e enean 0 6 4 [] 0 0 13 3
New Hampshire:
C 4 0 0 0 0 1 [ 1 0 0 18
Manchester. . Q 2 0 1 13 0 0 0 0 15
Nashua. ] 0 0 0 k4 0 1 [ 1 7
Vermont:
g:r"linxm 0 3 0 4 0 0
.o Q [ 0 [ 1
Rutiand 0 '] 0 0 0 /] [ 0 0 [}
AMassachusetts:
Boston....ceas 0 [] -] 8 41 0 9 0 80 K71
Tall River. 0 1 0 3 3 [} 1 0 4 81
%Fﬁncnzld ..... 0 1 1 3 1 10 0 0 ] 1 &3
oroaster. ... 0 0 & (] 1n o 3 1 ] ™
Rhode Island:
Pawtocket. ... [} [ [} (4 [ )] 0 [} 0 18
Providence. .... 0 12 3 1 1n 0 [} 2 (] 8 101
Caonnecticut:
Bridgeport. ... [} 38 1 1 3 3 0 0 0 8 5
artford....... 0 0 [} 1 5 1 0 1 0 1 3
New Haven..._ 0 25 2 0 1 ? [] 1] 1 2 4»
New York:
Buffalo.. . ... 0 2 [} 57 13 N 0 8 0 16 165
New York._.._ 17 82 101,548 i 0 0 -3 1 ¥ ] 1,83
0 [} [] 4 3 [} ] 0 8 K¢
[ 0 [] 3 3 [} 0 0 3 “
0 15 3 24 2 4 0 3 0 3 47
Q 4 0 122 17 2 1] 10 ] ki 137
0 6 2 2 5 3 Q 4] o 1 ]
1 -] 1 m -] 100 0 -} 0 n 01
[] ] 8 1 2 8 [] [] 0 0 28
1 0 29 [] 0 0 1 0 13 3
1] 1 0 0 0 | S S,
Q 43 2 23 1 14 0 3 0 2 145
3| &7 3 “7 17 29 0 9 0 « aie
1 ] 1 10 [] 8 [} 3 0 9 104
(1] 2 1 3 7 ? 1] 4 1 -] 111
| ) S 0 0 2 0 0 [} 0 0 10
J 0 ] u 3 1 0 1 0 0 ]
- F I} FOU 2 [ € 19 0 3 0 15 131
...... 1] 1 1 1 [] 0 1 0 0 13
S8outh Bend.... [+ 3 SO 0 2 3 [ [ 0 ] 0 -
T&m Haute__.. 0 1 0 0 1 0 0 [} 0 0 12
Alton ool 0 1 1 0 1 4 [} 0 ] 0 °
Chimgo........ 10 48 3 900 7 170 0 48 3 ) 803
AT S ] 0 3 4 1 0 0 0 0 an
Moline 0 0 4 Q [] ] [} ] 0 18
Bpringfiald... ... | 0 0 1 [} § 0 0 1 3 2
Detrolt. .o cau.. 4 88 3 m 17 92 0 10 [} 119 306
Flint 0 2 18 7 3 0 0 1} 11 37
Grand Rapida.. ] 1 ] 1 n [ "] 0 16 36
Kenosha ... [1 2 DU, 0 8 0 1 0 0 0 0 9
Madison.......| Q [} 3 0 1 0 [} 0 1 10
Miwaokes. _...| 0 0 15 [ ] 0 Q 1] w )
Racine,
Buperior........ Q ..... ] ) o 3 0 0 0 1 8

1 Figures for Barre, Racine, and Boise estimated; reports not recelved.

01
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City reports for weck ended January 25, 1941—Continued

| g, } W I
Diph.| 198ueazs | yroy ey S0 | scrait Tuter phoiq iV hoat Desths,
State and e1t¥ | theria T sies |monis! ([ | pox -calosis: ' (o0 coush | 8%
cases ‘Cases| Deaths cases |deaths: cases | cases ideaths, cases | cases | V%8S
¢ [l 1 H §
Minnesata:
Duluth......... 0 3 0 0 2 0 1 0 ] s n
AMi 1 [1] 1 909 1 8 0 2 0 13 112
St. Paul........ 1 2 2 2 H 8 0 4 0 5 69
Iows:
Cedar Rapids.. 0 1 4 [+ 18 O, [} [ S,
Davenport..... 1] . [ B T 2 [+ 38 P, 0 1.,
Des Moines.... 3 0 0 0 1 [ 0 1 28
Stoux Clty..... 0 0 3 [ 21 PO 0 8 Jaerenn..
Waterloo 0 1 2 0 0 | Y PO,
Missouri:
Kansas City.... ] 1 5 3 12 12 3 3 0 a 115
St. mh 0 ] 1] 9 0 0 0 0 2 27
St. Louts. ......} 1 31 Q 7 19 0 ? 1 14 30
North Dakota: ’
Fargo__ 0 0 0 0 1} Q ] o 7 4
Grand Forks... 0 [ N SR, 0 0 0 [ 3 PO
Minot.. 0 1 0 [ I S, 0 0 .cma....
South Dakota:
Aberd 0 [ P 2 0)eee... 0 [+ 8 PO,
Sioux Falls. ... [ 3 SO 0 [} 0 1 0 ) 0 7
Nebenska:
Lincoln. 1 [ 15 PO 1 [ 23 SO 0 ) ) PO
Omaha......... [/ . 1 0 10 8 Q 1 [] 0 8s
Kansas:
Lawrence... 0 & 0 1 [} [} -0 0 0 0 3
Topeka )] 0 20 0 1 [} [} 0 Q 11
Wiehita...oo..| 1 3 1 2 3 2 0 1 1] 15 2
(1 21 SO | 0 4 (] 1 ] 0 [ 7 42
2! 108 E 3 16 3s 0 10 0 80 20}
0 1 0 2 (] 0 0 0 0 [} 9
0 ] 0 ] [ (1] [ 0 ] 3
1| 168 2 5 14 11 0 9 0 7 mn
0 0 2 1 1 0 0 0 0 15
0} 260 1 S § 1 [} 3 1 3 37
[+ 2 [— 7 2 4 2 Q 3 4 O kxd
0 feemree (] 26 4 1 0 ] 0 285§ 2%
¢ 19 1 5 1 1 0 0 0 0 10
[ 0 0 [+ 2 P, 0 [ ) S,
0 2 Q 2 2 0 0 [} 8 2
[} 3 [erennace [ I PO 0 [/ 1 PO, 0 ) N [
0 15 0 1] 2 1 0 [] g [} 7
[ ] 0 0 4 0 0 0 0 0 135
3 18 0 1 0 1 0 2 0 x bed
012,274 4 10 7 1 0 2 0 0 3
1] 32 [ 10 0 [ 0 1 0 0 10
[} 0 2 7 [ Q 1 0 3 20
0| o8 12 1 7 [] 0 10 1 1 112
] 1 1 0 1 [} 0 0 0 0 5
0] 2% 7 0 3 0 ] 2 0 0 51
0 46 2 0 3 1 ] 0 [ 1 a
2 3 1 Q 2 1 [} 2 0 0 36
Eentucky:
Ash! SRR | 0 8 2 0 [} 1 0 I 0 1 11
Corington., ... 1 2 ] 3 3 2 0 1 1] 0 2
Lezxington...... [ 3 P 3 20 3 1 0 2 0 2 b3
Louisville. .. ... 1] <] 1 21 9 »n 0 2 0 10 6
Tennessee:
Epoxville._..._| ol 9 4 1 [} 4 0 2 0 0 58
Mempbis..... .- 0 147 11 8 8 4 0 [ ] 13 "
by ille.......] [+ ) I [ L} 7 8 /] 1 1 12 ]
Alsbams:
Birmingham. __ 11 €13 8 3 9 0 0 1 [ 1 ]
Mobile. ... - 1 2 7 0 5 0 0 2 0 [ 38
Montgome - 0 87 eeeaeeen 2 eeeee 4 | I, 0 [+ I S,

501 0072
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City reports for week ended January 23, 1941—Continued

+ ' ]
) . ]
Diph.| 108uedss | yfea. | Preu-| S22 | smait-Taber! 7 (WhooP-ipegens,
State and city | theria | sies imonwa| € 1 pox .culosis. B N2, ¢ all
CB3€S Cases| Deaths| C8%¢$ [deatns cea:s cases (dethS; ey | cases s ca
| | |
Fort Smith..._. 0 3 0 0 [+ 3 PO 0 4 e
Littie Rock..... 0 18 1 2 11 0 0 2 0 2 38
Lake Chnls.-. 0 0 1 1 0 0 [] 0 0 7
New Orleans._ . 2 61 5 0 U 8 0 11 2 5 187
0 3 [ 3 0 L] 3 0 0 42
1] 1 4 4 3 [} [} 0 2 54
2 1 0 8 1] 1 2 0 4 k14
0 7 7 2 -] ] /] 4 1] [} 85
0 {...... 3 k. [ ] 2 [} 1 0 0 43
1 5 1] 0 1 [\ )] 0 0 1 18
1] 108 4 1 8 2 [} -] 1] 0 108
1] 22 8 0 7 2 0 7 [} S 7
Bilhnﬂ 0 0 [ 1 2 0 1 0 0 11
Great Falls. ... [ 3 T 0 0 2 7 0 0 0 0 10
[} [} [\] 0 1 [} Q 1 "] 0 12
L ] 97 1 1 ] [} 0 0 0 o 8
C o:
CSO romtde 0 0 2 2 2 0 1 [1]

PrDgS.eeenc) 0 feeno.. 10
Denver. 1 as 3 6 ¢ 8 0 3 ] 11 109
Pueblo_..._.... [ 1) PR 0 0 1 1 0 1 0 11

New Mexico: .
Albuquerquos... 0 1 [] 4 1 0 0 3 0 0 18
Salt Lake City. |3 — 0 7 4 2 0 0 0 ] 38
Washington:
Seattle. . 0| 110 1 3 ¢ 3 0 3 0 104
Spokane.... 0 1 2 0 0 2 0 1 0 2 [13
0 Q 1 2 1 0 1 0 10 [L)
n:
Portland.. 0 8 1 18 2 4 0 3 0 0 90
Salem. . 0 8 1 0 [/ PO 0 | 2
Californis:
Los Angeles.__. 31 13 2 4 5 b2 0 17 0 ] 43
Sscramento..... 4 9 3 0 2 7 0 3 0 1 2
S8an Francisco. . [} 30 1 0 [] 1 0 4] 41 374
Meningitls, Meniogitis,
meningococcus l;’;l: ) meningococeus l;o;l:—
Stata and city Hitts State and city litts
Cases | Deaths| 3% Cases |Deaths| ©3%€3
New York: South Carolina:
B |- TP 1 0 0 Greenvills....cuoo... 1 0 0
New York...oweoeee. 2 1 1 1} Florida:
New Jersey: Miami....ceneeana.. 0 0 2
Newark . _...__.....] 1 0 ] :
Pennsyivanis Blrmingham. _....... 1 1 0
Phi - 2 1 0 ana:
QGhio Shreveport.....c..... 0 1 0
Cincinpati .._.......] 0 0 1
Clevelmd..-....---. 1 [ 0t Dallas.. .. ..c....... [} Q 1
: QOsnlveston.___........ 1 0 0
Ipdiansapolls. ........ 1 1 0 || Oregon:
Dlinois: Portland. _........... 1 0 0
0311 . S 0 0 3 }] California:
Wisconsin: LosAngeles. ... ... 1 0 1
Milwaukee. ...c.c--.. 1 0 0

Dengue fever.—Cases: Charleston, 3. C., 3.

Encephalitis, epidemic or lethargic. —Cm New York, 6.

Peliagra.—~Cases: Charlestan, 8. C., ulmu. 1; Savannah, 1.

Rabies in man.—Deaths: San chtsco

Typhus fecer. —Cases: New York, 3; Charluwn. 8. C., 1; Atlanta, 1; Miami, 1; Tampa, 1.
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FOREIGN REPORTS

CANADA

Provinces—Communicable diseases—Week ended Janvary 4, 1941.—
During the week ended January 4, 1941, cases of certain communi-
cable diseases were reported by the Department of Pensions and
National Health of Canada as follows: '

Prince New Sas- British
Novs Que-| On- |Manj- Al-
Disease Edward Bruns- katch. Colum-| Total
Isiand | SOOMM | “gioy | Dec | tario | tobs | ‘oo f berta [V
Cerebrospinal meningi-

19, e caraem e 2 13 3 4 18 5 43
hickenpox. 2 2 kel N1 M 10 5 87 583
Diphtherta.. ..o .occvee)oavaenna- 5 3 xg 7 1 ag
nfiuenra. ...ooooo " 3 3 T P 84°) 1,00

Lethargic encepbalitis. _. .-
Measles. 147 1 2t 490 n 32 128 188 | 1,008
Mumps.. a [ -] 16 1 2 8 149
PDEUMOBIS. o1 veecncveccfocaacanns [} 40 3 17 [}
Poliomyelitis 1 1
Scariet faver. .. ... ....} 4 30 1 S| 8 [caeeemen 19 9 2!
gub;r;%lma. .......... corommens 14 81 17 L] 2 1 8

an pamaty-
W% old fever. .. !:' 4 celecannae 1 2
ooping cough W ©® <11 3 1 b3 10 0
CUBA

Provinces—Notifiable diseases—4 weeks ended December 7, 1940.—
During the 4 weeks ended December 7, 1940, cases of certain notifiable
diseases were reported in the Provinces of Cuba as follows:

Disease

Ploar
del Rio

Habans

|Matanzas,

Santa
Clara

Cama-
guey

Orfente

Total

1
2
n

1§

N

e et pe

-y 0

Poliomyelitis.

Scariet fover
Trachoma.

Tuberenlosis. .._._..._.

Typhaid fever .cauacmaacnanea.

3
™

Bees

Sauu»uéuwgwE

[
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4

JAMAICA

Communicable diseases—/ weeks ended January 18, 1941.—During
the 4 weeks ended January 18, 1941, cases of certain communicable
diseases were reported in Kingston, Jamaica, and in the island outaide
of Kingston, as follows:

(308)
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o
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309 February 14, 1641

Disease Kingston ,uoc",'-"m'“ Disease Kingston mon}:ir”
Chickenpox. ...ceenecancann.. 1 11 || Poliomyelitis 1
Diphtheris_--rrormrmei22) 2 4 T sepsits T H

y 14 8 8 [f Tuberculosis. ..coceccnnsaocan H 3
Leprosy 1 Typboid fever. .o ..cooeene s »
YENEZUELA

Caracas—Poliomyelitis.—An increase in the number of poliomyelitis
cases has been reported in Caracas, Venezuela (population 204,000),
with 9 cases in November 1940 and 36 cases from December 1, 1940,
to January 11, 1941, as compared with 6 cases from January to October
(inclusive) 1940. The disease was stated to be mild, with only 4
deaths reported.

YUGOSLAYIA

Notifigble diseases—/ weeks ended December 1, 1940.—During the
4 weeks ended December 1, 1940, certain notifiable diseases wera
reported in Yugoslavia as follows:

Disense Cases | Desths Disease Cases | Deaths

A.nth.ru 18 1 Punmho!d fever. 18
rospinal meningitis. ........ 59 14 || Poliomyelitis

Dlphtherh and eronp..coeeeaea-- 30 M Sclrm [}, S, I M3 1
DYsentery...ceemecoececocaces - 683 91 || Bepsis. 7 3
Erysipelas. 104 3 || Tetanns 25 8
Favus 4 Typboid fever. .. coeencoinaanann 458 3
Leprosy 1 TyPhus fever......ccocmeonaecnnse <] 1
Lethargic encephalitis 3

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

Norz.—A cumulative table giving current information regarding the world prevalence of quarantinadle
diseases sppesred In the PonLic ExarTe REXroxys of January 31, 1941, pages 206-210. A similar tabls
will sppear in future issues of the Pustic HEaLTH REPORTS for the last Friday of each month,

Smallpox

Japan.—According to a report dated January 23, 1941, an outbreak
of smallpox has been reported in Japan. In Aomori Prefecture new
cases increased to 36 between January 1 and 21, 1941. For the same
period Akita Prefecture reported 5 cases and Tokyo Prefecture 5 cases.
Three deaths had occurred.
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