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A peculiar form of paralysis, perhaps unlike anything ever known
before, has recently afflicted a relatively large proportion of the
population throughout some of the midwestern and southwestern
States. Definite figures on the extent of the disease are not available,
but it is certain that the numbers run into the thousands. An in-
vestigation of this condition in some of the stricken areas in Ohio and
Tennessee seeined to confirm the widespread rumor that the disease
is closely associated with the drinking of an adulterated fluid extract
of ginger. That it could not be due to the ginger as such became
clearly evident from the fact that many of the victims, when ques-
tioned, freely admitted having used similar preparations for beverage
purposes for from one to five years with no other effects than those de-
rived from the alcohol. It soon became evident, therefore, that the
condition must have resulted from some unknown poison or from some
known poison whose pharmacologic action was so altered through
the giniger or the alcohol, or both, as to render it unrecognizable,
which poison in some way got into a manufactured lot of so-called
U. S. P. fluid extract of ginger at a relatively recent date.

EPIDEMIOLOGY

It must be borne in mind that the so called U. S. P. fluid extract
of ginger has been sold extensively for many years for beverage
purposes, mostly and perhaps exclusively throughout the States
where the paralysis is prevalent at present. This seems to have
followed the ruling of the Prohibition Bureau to the effect that the
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official fluid extract of ginger is a nonpotable beverage, thus removing
all restrictions from the sale thereof. Following this, it appears,
there soon came upon the market what seems to have been in- effect
a tincture of ginger adulterated with substances not easily deittable
by the chemist and resembling oleoresin of ginger to make it conform
with the official fluid extract. Such a preparation has been used very
widely as a beverage in the States alluded to.
The close relationship of the disease to the consumption of an

adulterated fluid extract of ginger is clearly brought out by the epidem-
iological studies at the Cincinnati General Hospital by Dr. T. J.
LeBlanc, to whom we are greatly indebted for this information.
Briefly, Professor LeBlanc's studies indicate that the cases of paralysis,
of which they had over 200, first began to show up the latter part of
February, that the epidemic reached the peak by the middle of March,
and that by April it was well on the decline. Almost exactly the
same data were obtained in an epidemiological study by the Ten-
nessee State health department, at Nashville, of 119 cases that
occurred for the most partin eastern Tennessee. Both epidemiological
studies agree in that the great majority of the patients were males,
that it affected all ages between 20 and 80 years, usually about 40,
that no cases occurred among children and very infrequently among
young adults, and that practically in all cases a history of drinking
ginger could be obtained. Another significant fact disclosed by
these investigations was that an interval usually of from 10 days to
3 weeks elapsed between the drinking of the suspected ginger and the
onset of paralysis. These findings were confirmed by one of us
(M. I. S.) by a personal examination early in May of six cases in
Ripley, Ohio, and eight cases, including one lawyer and one retired
merchant, in Johnson City, Tenn.

Beanrng in mind that the "epidemic" first occurred the latter part
of February and that there was on an average an "incubation period"
of two weeks, it appeared clear that the poisoned ginger must have
been shipped for distribution from its source of manufacture (which
no one knows) early in February or possibly during the month of
January. Furthermore, since the ginger was sold in and about Cin-
cinnati under at least eight different brands and in Johnson City
under at least four different brands, and since in no case could paral-
ysis be definitely associated with or definitely dissociated from any
one brand, it appears probable that the poisoned "fluid extract" of
ginger must have come from some one source at a fairly definite time.
The evidence which will follow bears out these early assumptions.
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SYMPTOMATOLOGY AND CLINICAL FINDINGS

There is a remarkable uniformity in the history and the symptoms
and physical signs. In every case investigated there is a clear history
of drinking "U. S. P. fluid extract" of ginger purchased from a local
dealer (not from a pharmacist) who distributed the ginger in 13% or
2 ounce bottles. The brands were different according to the locality
sold; Anchor, Peer, Royal, K. D., K. K., Q. C., B. & L., Fulton,
Tommac, Deco, Uanaca, and Land were some of the brands drunk
by many of the victims questioned. A noteworthy point is the fact
that apparently the quantity consumed was not a deciding factor in
the outcome, except perhaps in degree. Apparently reliable histories
have been obtained indicating that one drink of as little as 1 ounce of
the ginger produced essentially the same result, except perhaps for
some differences in degree, that followed the drinking of 10, 15, or
more 2-ounce bottles over a period of some days. The immnediate
effects in many cases were none other than those of alcoholic intoxica-
tion. In many of the cases there were gastrointestinal disturbances
characterized by nausea, vomiting, abdominal pain, and diarrhea.
These lasted a day or two. The gastrointestinal disturbances seem
to have had no relationship to the brand consumed nor to the ultimate
outcome, for fairly definite histories were obtained where two or more
in a party drank of the same purchase lot with the early symptoms
in some and no imnmediate effects whatever in others, but with ulti-
mate paralysis in all.
With the exception of the early and transient gastrointestinal

disturbances in some of the cases, no effects were noted that could
have been definitely attributed to the consumption of the beverage
for an interval of from 5 days to 3 weeks, usually about 10 days.
The first symptoms were soreness in the muscles of the legs, and only
occasionally some numbness in the fingers or toes. The soreness of
the leg muscles was usually complained of for several days before it
was realized that the toes could not be moved. This was soon fol-
lowed by bilateral foot drop. In all the cases questioned the onset
of the weakness in the fingers and the wrist drop followed the foot
drop by an interval of about a week or 10 days, and, upon exarmna-
tion, the disability in the hands and forearms was never so marked
as in the feet and legs.

Clinically the victims presented bilateral wrist drop and foot
drop of varying degrees of severity. The milder cases could get.
about with the aid of canes or crutches; the severer cases were bed-
ridden and in many instances were unable to feed themselves. The
paralysis in the upper extremities has not been seen to extend beyond
the elbows, and in the lower extremities the thigh muscles were seen
to be involved in the more advanced cases. There are no sensory
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disturbances, no impairment of tactile, pain, or temperature sensa-
tions; the superficial reflexes are normal; the sphincters are normal;
there are no visual disturbances; and there is no evidence of involve-
ment of the cranial ganglia or nerves. In brief, the clinical picture
is uniformly that of a flaccid paralysis for the most part of the distal
muscles of the lower and upper extremities, clearly pointing to in-
volvement of the lower motor neuron remarkably localized to the
lower lumbar and lower cervical regions of the cord. Indeed, the
only physical sign that in our experience presented any degree of
inconstancy is the knee jerk, which has been found diminished or
absent in the severer cases, as one would expect, normal or nearly
normal in the milder cases, and markedly exaggerated in some of
the milder ambulatory cases.'

THE PROBABLE NATURE OF THE POISON

From the description of the clinical manifestations of the disease
considered in the light of the probable etiologic factor it must be
evident at once that this form of motor paralysis does not fit in with
the known types of multiple peripheral neuritis. It will be readily
conceded that it is not pure alcoholic multiple neuritis. Its super-
ficial resemblance to arsenical neuritis has led some observers to
suggest arsenic in the ginger as the etiologic factor of this disease. The
fact that none or only a trace of arsenic, such as one part per million
to one part per ten million, has been found in numerous samples of
ginger examined should be sufficient to render untenable the arsenic
theory. If by some remote chance the implicated ginger which, for
the sake of argument, escaped the chemists' notice, became heavily
contaminated with arsenic, large doses of the ginger, which many
victims admit having drunk, should certainly have resulted in some
deaths with clinical manifestations of arsenic poisoning other than
the paralysis. Lastly, the absence of sensory disturbances, cutaneous
and other clinical manifestations characteristic of arsenic neuritis
must be quite sufficient definitely to eliminate arsenic as the etiologic
factor.
By a similar process of reasoning, lead and other heavy metals may

be eliminated from the discussion, since no appreciable amounts of
lead or other poisonous metals have ever been found in any of the
suspected samples of ginger, nor have any of the patients shown any
clinical symptoms of lead poisoning other than the paralysis.2
We are thus left with two possibilities which merit consideration:

Either a shipment of ginger root, imported through other than the
IA splendid decipton of the clinica picture with reports of ces of "ginger palysis" is give in

recent plicaton by C. R. Bennett (1) and 8. Harris (2).
2 Very cful chemical examination of the urine and fec for lead by Doctor Klehoe in a series of ginger

paralyss cas at the Cincinnati General lHospital gave completely negative resuts. Simlar studie for
rsenic have likewise yielded negative resultL Peonal communication.
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regular channels, was contan ated, probably through carelessness or
ignorance or both, with a root resembling ginger superficially but
having remarkable pharmacologic properties of affecting the periph-
eral motor nerves in selected areas; or some known poison or deriva-
tive thereof got into a manufactured lot of the ginger beverage,
accidently or in some other manner, and its pharmacologic properties
were so altered through the ginger or alcohol, or both, so as to be no
longer recognizable. In favor of the first alternative there is some
information to the effect that an obscure paralytic disease of livestock;
known among the natives as "derringada," occurs in some parts of
South America. The plant that is probably responsible for this, and
known as "derringue" or "jaqua," appears to be a tree, and it is not
clear how this could be confused with ginger root. There is also a
plant in Porto Rico and Cuba that has a reputation of being poisonous
to cattle, commonly known as "Tibey" and scientifically as Isotoma
longflora.3 From a paper by Plugge (3) on the toxic action of the
alkaloid of this plant, isotomin, it appears that the toxic nature of the
plant is such that it could not possibly account for the clinical picture
of paralysis that the ginger has caused in man. Furthermore, the
results of our pharmacological studies with the suspected ginger, in
animals, which will be detailed below, pretty well eliminate Isotoma
longiftora as the offending agent an4 also probably eliminate to a large
extent, though not completely, the possibility of other rare plants that
might bear an unknown and specific poison.
We must now consider the other possibility of some known or

only partially known poison with its pharmacologic properties so
altered as to produce a condition in man heretofore virtually un-
known. From the very nature of the problem it would seem not
improbable that the suspected ginger contained some denaturant,
since denatured alcohol might very well have been and probably was
used in the manufacture of some of the beverage, or that it contained
some adulterant, since it is known with certainty that adulterants of
various kinds have been used for several years in the manufacture of
the ginger beverage. In the following we submit chemical and phar-
macological evidence which, though by no means complete, seems
to indicate that the latter explanation appears to be indeed the correct
one, though the mechanism of action of the suspected and partially
identified adulterant is as yet not clear.

PHARMACOLOGICAL AND CHEMICAL EVIDENCE

Through a careful and painstaking search for samples of ginger
in any way related to the epidemic, we succeeded in securing 13
such samples, a brief description of which is given below.

' Peonal comniunication from Dr. D. H. Cook, acting director. School of Tropical Medicine, Saa
Juan, P. R.
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1. Hub Distributing Co. Seized by prohibition offiioers April 17
in a warehouse where it was stored in bulk.

2. Queen City brand. Seized by prohibition officers. This was
bottled in 2-ounce bottles.

3. Davis &-Co. Seized by prohibition officers. Bottled as above.
4. Davis & Co. Shipped in bulk to H. C. Guernsey, Seminole,

Okla., who drank of it and developed paralysis.
5. Queen City brand, bottled. A shipment to a dealer in Johnson

City, Tenn., under date of January 18 and seized by the local pro-
hibition officer.

6. Same as above. Shipped under date of February 18.
7. Same as above. Shipped under date of February 24.
8. Small sample, about 50 c. c. Q. C. brand obtained from the

commanding officer, Soldier's Home, Johnson City. This was a
sample of a lot that is said to have produced paralysis in some of the
inmates.

9. Sample similar to above, Land brand, said to have been drunk
by some of the inmates with no ill effects.

10. A sample of B & L received from Dr. W. M. Simpson, Miami
Valley Hospital, Dayton, Ohio. This represented part of several
2-ounce bottles consumed by a patient of Dr. G. P. Tyler, jr., of
Ripley, Ohio, resulting in paralyss.

11. A sample of B & L obtained from Dr. G. P. Tyler, jr., of Ripley,
Ohio, who is fairly certain it produced paralysis.

12. A sample of Peer brand obtained from Doctor Tyler as prob-
ably harmless.4

13. A sample of B & L obtained from a cplored resident in Ripley
with the assurance that a friend had acquired paralysis from drinking
several bottles of similar material.

It will be seen that of these 13 samples, Nos. 4, 8, 10, 11, and prob-
ably 13 may be considered as almost certainly paralytic, while Nos. 9
and 12 as almiost certainly harmless. The others may be said to be
uncertain with the exception of Nos. 5, 6, and 7, which from the
epidemiological evidence of the prevalence of the disease in eastern
Tennessee, and especially in Johnson City, would make it appear
very probable that No. 5 would be the most likely and No. 7 the
least likely shipment to have caused paralysis.
The chemical evidence of a positive nature which we have secured

conerns the test for phenols which, so far, has resulted positively in
the cases of all specimens of ginger that have caused paralysis either
definitely or with a high degree of probability, and negatively in the

4Ripley has a population of about 1,500 with over 100 cases of paralys, ascording to Dr. 0. P. Tyler, Jr.
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case of ginger preparations that were definitely or probably harmless.
The test for phenols was carried out as follows:
Five c. c. of the sample was placed- in a 250-c.- c. distilling bulb.

It was made alkaline by the addition of 25 c. c. N/10 NaOH, and 20
c. c. of distillate was collected. The residue in the flask was then
diluted with 10 c. c. of distilled water and acidified by addition of
10 c. c. N/i H2SO4. It was again boiled and 20 c. c. of distillate col-
lected. Ten c. c. of the latter distillate, after mixing, was tested for
phenols by treating with 5 c. c. of Millon's reagent.,
The pharmacologic evidence supporting and supplementing this

cheniical finding is shown by the experiments upon rabbits, wherein
everv sample of ginger giving a positive test for phenols has pro-
duced upon oral administration a symptom complex characterized by
muscular tremors, hyperexcitability, spastic rigidity, followed by
general muscular weakness, and generalized flaccid paralysis of all
the extremities and finally death from respiratory failure. The con-
dition produced in rabbits by the suspected ginger may be briefly
described as that resembling systemic phenol or cresol poisoning, with
the difference that the stimulating action upon the spinal cord was
somewhat more pronounced than with pure phenol or tricresol in
alcohol similarly administered, the end result, however, being the same
in all cases-viz, generalized flaccid paralysis for several hours or
days preceding death due to respiratory failure.

TABLE 1.-The presence of a phenolic compound in certain adulterated fluid extracts
of gingers, its close association with paralysis in man, and phenol-like toxicity
in rabbits.

Pharmacologic action in rabbits

Sample Paralysis in Phenol re- Total dose adminis-
No. in man action Number ere

of Result
rabbits Mini- Maxi-

mum mnm

C.c.per C.c.perkieo kilo
1 Not known Positive- 9 6 24 All died with typical symptoms
2- do- Negative_ 5 30 48 Survived. No symptoms.
3- do- Positive 2 12 24 Died with typical symptoms.
4 Paralytic- do 2 12 18 Do.
5 Probably para- ---do-2 25 40 Do.

lytic.
6 Doubtful- do 2 8 12 Do.
7 Probably not- Negative-_ 2 64 64 Survived. No symptoms.
8 Paralytic- Positive--- ( -)-
9 Harmless Negative_- (')
10 Paralytic- Positive-- 1 12-Died with typical symptoms
11-do- do-- 1 12-Do.
12 Probably Negative_- (')

harmless.
13 Paralytic- Positive-- - -(')

Insufficient for pharmacological test.

I The Millon reagent was prepared and the test carried out in accordance with the directions give in
Hygienic Laboratory Bulletin No. 110, pp.2533 (1917).
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These preliminary findings are given in Table 1. The data therein
are self-explanatory and require but little comment. The ginger was
administered to the rabbits by stomach tube after dilution with water
so that the alcohol concentration was about 25 per cent. Eight c. c.
per kilo of 80 per cent alcohol is close to the maximum tolerated dose
in the rabbit; hence the amount of ginger'administered at any one
time never exceeded this, and only the nontoxic gingers were ad-
ministered in such large daily doses. The toxic gingers were admin-
istered in daily doses of from 2 to 6 c. c. per kilo until definite symptoms
of tremors or spastic rigidity developed, when the treatment was
generally discontinued.
Summarizingthe results detailed in Table 1, it appears that samples

of, ginger which were definitely or probably paralytic in man gave a
positive reaction for phenols and produced in relatively small doses
a phenol-like symptom complex in rabbits terminating in medullary
paralysis, while ginger samples that in so far as we know were harm-
less in man, gave no such phenol'reaction, and had no toxic effects in
rabbits when administered in moderately large doses.

THE PROBABLE NATURE OF THE PHENOLIC COMPOUND

Important information on this phase of the problem was gleaned
from some experiments on monkeys and dogs. At the very outset it
was felt, for obvious reasons, that the monkey would probably be the
most useful experimental animal in this problemn Contrary to ex-
pectations, however, it was found that no symptoms of any descrip-
tion other than those produced by the alcohol could be elicited from
the oral administration of the suspected gingers. If the ginger was
administered daily, there soon developed a tendency toward vomit-
ing. When administered every other day, the animals generally
tolerated it well. The gingers were given in doses of 8 to 10 c. c. per
kilo, or the equivalent of the maximum tolerated dose of alcohol.
To our great astonishment, not the slightest symptoms could be
elicited. The same results were noted in several experiments upon
dogs.
Table 2 is presented to show the peculiar and almost absolute

immunity of the monkey to the phenolic substance demonstrated in
the suspected gingers. Only a few of the most striking expenments
are given in this table, which, however, show sufficiently conclusively
that for some, at that time, obscure reason the monkey was extremely
refractory.6

' Thee was one exception to this in the series of 17 monkeys used In this work: Monkey No. 3, weighing
33 kls, developed what appeared to be a typical case of flacd paralysis of the upper and lower extremi-
ties within two days of the oral administration of two dose of 5 c. c. per kilo of ginger (sample No. 1). This
eondltIeo lsed r about 10 days and was olloUwed by nearly complete reovey. The anial wa. the
given sveral more doses of 8 c. c. per kilo of the sane material, but fibd to show anything further. We
hav never known how to explain this apparent exception and the failure to reproduce the condition in
th same animal with the sam mateiaL
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TULD 2.-Comparatie effed of pected itaer in wnke8 aitd rabbits

SamG Phenol MonOW(r does ReSut ZEffect In Rabbits
No. reaction keyNo. gram (S.C.

1 Pouitiv. 2 3.3 49 ---do -Killed mbbtb with typical phenollike symp-t 4 a2 42 --- :: I toms in do offrom6to24o. o.per kilo.
f do_._ 15 & 3 42 do-- il- d in 25 to 40c. c. perkilo.
6 do. 11 &0 66 -.do_ Kldin8tola.o.pw kilo.
11 do._... 8 & 0 40 do Kied In 12 c. c.. per kilo.
4 do0_ 17 & 4 72 --do - Klfladin12to 18c. .p klo.

It was thought that the imm ty is only a relative one, and by
concentrating the ginger through the removal of alcohol it might be
possible to elicit some symptoms upon the administration of relatively
large doses.
Experiments were therefore performed in which the alcohol and

water were removed with the greatest care to avoid as much as possible
the chemical breakdown of the constituents of the "fluid extract,"
and concentrates, the equivalent of 500 to 1,000 c. c. of sample No. 1,
were administered. There were no effects either immediate or
remote.
These negative experiments then made it appear likely that the

substance in the suspected ginger which is toxic in rabbits and which
may or may not be identical with the substance which produced
paralysis in man is in some peculiar combination, so that it can not
exert its action in the monkey. Experiments were then made in an
attempt to recover the suspected material by fractional distillation.
A liter of ginger (sample No. 1) was freed of alcohol and water and
subjected to partial vacuum distillation. A small amount, about 2
c. c., of volatile oil came over at a temperature below 1950 C. This
material injected intramuscularly into a monkey had no effett. On
further distillation a considerable amount, about 10 c. c., came over at
a temperature of from 1950 to 2050 C. This was followed by a drop in
temperature suggesting decomposition, then another distillate of a
few cubic centimeters was collected at 1000 to 160° C. The last two
fractions gave a strongly positive Millon reaction for phenols. The
two distillates were injected intramuscularly into monkey No. 10.
In about 15 minutes there were typical symptoms of systemic phenol-
poisoning, with fine and coarse muscle tremors, loss of reflexes, and
coma. The animal recovered within 18 hours, but showed pronounced
flaccid paralysis of the extremities, with great difficulty of locomotion.
This condition persisted for three days, when the animal died. The
histologic findings of this and many other animals that came to
autopsy in this work will be reported later if the results so warrant.
This-experiment was repeated with essentially the same results in

monkey No. 20, which likewise developed a flaccid motor paralysis
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of the upper and lower extremities. In this case the material re-
covered from 1,000 c. c. of the same ginger was injected subcutaneously
and intramuscularly in divided doses over a period of five days so
that acute symptoms of phenolic poisoning were never elicited. The
paralytic symptoms developed on the fourth day following the first
injection and lasted five days, when death supervened. Control
experiments on monkeys with similar fractions obtained from U. S. P.
ginger or adulterated ginger not giving the phenol reaction (ginger
No. 2) gave negative results.
These experiments on monkeys taken in conjunction with the

earlier negative ones clearly vcrified bur assumption that the phenolic
compound in the suspected ginger must be an extremely stable
substance, resisting decomposition in the body of the monkey or dog
and, therefore, harmless. These experiments further suggested
another line of investigation with the aim of using more drastic
chemical treatment but at lower temperatures, whereby more com-
plete decomposition of the phenolic compound could be effected
without at the same time obtaining organic decomposition products
as the result of the high temperatures.
The following procedure was then adopted. Four hundred c. c. of

the suspected ginger (sample No.. 1) was carefully freed of its alcohol
and water. The residue was acidified with H2SO4 and extracted with
ether. The ether extract 7 was treated with 25 c. c. of a 25 per cent
solution of NaOH at room temperature to remove resin acids and free
phenols if present. Subsequent acidification of this aqueous solution
and distillation showed, however, that there were no free phenols.
The ether extract was freed of its ether and the residue saponified with
25 per cent NaOH at 1000 C. for 1 to 2 hours. This was then acidified
with H2S04 and distilled, whereupon phenols (probably cresols) were
recovered in amounts corresponding roughly to about 1 per cent of
the suspected ginger. The chemical work on the identification of
the phenols is still in progress. The pharmacologic evidence, however,
seems conclusive, for the oral administration of this material in
alcohol, divided in two doses produced in a monkey (No. 14) the
immediate effects of systemic phenol poisoning, including generalized
muscular tremors, muscular weakness, and coma, followed by com-
plete recovery within 24 hours. Indeed the symptoms were identical
qualitatively with those produced by the administration of 5 c. c.
per kilo of a 5 per cent phenol solution in 95 per cent alcohol.
The exact nature of the phenolic compound which we have found

uniformly to be present in suspected ginger and absent in unsuspected
ginger is as yet unknown. From its chemical behavior it appears to

7 In one experiment the ether extract representing 2,000 c. c. gingerwu evaporated at this point, residue
treated with HR804, and distilbed, whereupon 4 c. c. of volatil oil was collected, probably gigr oil. This
was recently ineced Intramuscularly to a monkey (No. 12) with no effts whatever so far.
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resemble a phosphoric acid ester of one or more of the cresols. The
strong alkali and heat required for its saponification ad the fact
that phosphate has been found in the suspected gingers would make
it very probable that it may indeed be the ester suggested.
We also have the following pharmacologia evidence for the above

suggestion:
1. An adulterated ginger prepared from U. S. P. fluid extract of

ginger made to approxmate in composition the suspected gingers
behaved exactly like the suspected gingers in rabbits and monkeys.
The adulterated ginger so prepared had the following composition:

C. C.
Fluid-extract ginger, U. S. P -_____--_--------- _- _____30
Oleo resin ginger -__-__--____--____--------____----_--___ 10
Castor oil -___------_--_---- __-- _---- _-- 16
Tricresyl phosphate (technical) -_____--______--_____-___________-24
Water -___ 50
Alcohol- -_ 770

Total - ___--_ 900

The above sample of ginger was tested on 12 rabbits in daily doses
of from 2 to 6 c. c. per kilo, with the result that in every case the
typical symptom complex obtained with the suspected gingers fol-
lowed, with ultimate death from respiratory failure. The miniimum
total dose of this ginger that killed rabbits was 6 c. c. per kilo, and
the maximum 15 c. c. The same ginger given to a monkey (No. 11)
in five doses of 10 c. c. per kilo, each given every other day, had no
effects whatever.

2. A 23% per cent solution of tricresyl phosphate (technical) in 80
per cent alcohol administered in daily doses of 5 c. c. per kilo to three
rabbits produced the same typical symptom complex, ending fatally
in every case. The minimum total lethal dose of this solution was
10 c. c. per kilo, and the maximum 15 c. c. per kilo.

3. Technical tricresyl phosphate administered orally to monkeys
(Nos. 7 and 23) in huge doses of 10 and 15 c. c. per kilo with or without
alcohol had no effects whatever.

4. The same tricresyl phosphate saponified with NaOH and heat,
acidified and distilled, yielded phenols similar to those obtained from
suspected gingers with similar treatment. This material adminis-
tered in alcohol orally to a monkey (No. 13) in a dose equivalent to
1 c. c. per kilo of the tricresyl phosphate produced very marked
typical symptoms of systemic phenolic poisoning with tremors, coma,
etc. The anal died within four hours of respiratoxy failure.
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CONCLUSIONS

If we consider the problem in the light of all the experiments per-
formed, of which only the essential ones are detailed in this paper,
the following conclusions may be drawn at this time:

1. Adulterated gingerg with a reasonably certain or highly probable
history of paralysis in man have yielded distillates, upon saponifica-
tion and subsequent acidification, giving a positive reaction for
phenols; while unsuspected adulterated gingers, as well as U. S. P.
fluid-extract of ginger, treated similarly, failed to give such a reaction.

2. Suspected adulterated gingers have invariably proved toxic in
rabbits in moderate doses; death, which is due to respiratory paraly-
sis, is preceded by a symptom complex resembling very closely
in its essentials, though not absolutely, systemic phenol poisoning.
Unsuspected adulterated gingers in large doses, as well as U. S. P.
fluid extract of ginger, failed to produce such effects.

3. All adulterated gingers examined, including the suspected ones
giving a positive reaction for phenols, proved practically uniformly
harmless in monkeys. A few experiments on dogs were likewise
essentially negative.

4. Chemical and pharmacological evidence indicate that the
phenolic substance in the suspected gingers is a stable combination
of phenols, probably in the form of a phosphoric acid ester or some
related substance, which resists hydrolysis and requires drastic treat-
ment with alkali and heat to effect complete saponification. The
pharmacologic experiments furthermore indicate that this stable
phenolic compound breaks down with great ease in the rabbit and
apparenty not at all in the monkey. The few observations we have
in the dog show that it, too, is unable to liberate the phenols from
this firm combination.

5. The precise relation of this phenolic compound either by itself
or in combination with the other ginger constituents to the multiple
neuritis in man is as yet not clear. Before we can be certain of the
etiologic relationship it will be necessary to find means of reproducing
the human disease in animals more faithfully than we have been able
to do so far. The remarkable difference in species susceptibility we
have observed tempts one to venture the suggestion that as regards
susceptibility man may stand in some intermediary position between
the rabbit at the one extreme and the monkey at the other. Until
some satisfactory explanation of this difference in species suscepti-
bility becomes available, the suggestion must be considered as purely
speculative. We may express the hope, however, that with- more
chemical information on this phenolic compound and a better knowl-
edge of its action in the animal body its etiologic relationship to the
human disease may become more apparent.
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Addedum.-Since the foregoing was written, an important experi-
mnent has been performed upon calves which proves almost conclu-
sively our t4ntative conclusions as to the etiologic relationship of the
phenolic ester to the multiple neuritis in man. A description of this
expenment follows:
On June 3 three male calves of approxmately the same age and

weight were selected, and ginger, diluted with equal parts of water,
was administered by stomach tube as follows:

Calf No. 1 (identification No. 1652), Jersey, 3 months old, weighing
60 kilos, received-5 c. c. per kilo ginger sample No. 7. This, it will be
remembered, was nontodic in rabbits and gave no phenol test chemi-
caly.
Calf No. 2 (identification No. 1651), black and white, 3 months

old, weighing 80 kilos, received 5 c. c. per kilo ginger sample No. 1,
which gave a positive test for phenols and proved toxic in rabbits.
Calf No. 3 (identification No. 1654), brown and white, 2 months

old, weighing 86 kilos, received 5 c. c. per kilo of U. S. P. fluid extract
of ginger adulterated by dilution with alcohol and the addition of
2.5 per cent technical tricresyl phosphate, castor oil, and a small
amount of oleoresin ginger. (For complete formula see text.)
Moderate alcoholic intoxication followed in all cases with complete

recovery within 24 hours.
On June 9 a second treatment was administered to the calves as

follows:
Calf No. 1, six c. c. per kilo of ginger sample No. 7.
Calf No. 2, six c. c. per kilo of gingger sample No. 4. (This, like

No. 1, gave a positive phenol test, proved toxic to rabbits, and is
almost certainly known to have caused paralysis in man.)
Calf No. 3, six c. c. per kilo of U. S. P. fluid extract of ginger adul-

terated by dilution with alcohol and addition of 2.5 per cent tricresyl
phosphate (technical) and crude resin oil instead of the oleoresin
ginger and castor oil.
Calves Nos. 1 and 2 showed moderate alcoholic intoxication and

recovered the following day. Calf No. 3 was markedly depressed
and was unable to get up for two days. There were no tremors or
other evidence of phenol poisoning. On examination on June 13 the
three calves appeared normal. Nothing unusual was noted about
them on June 20. The anmals were not e d closely between
this date and July 5. Eiamiation on July 5 revealed distinct
weaknessof the hindlegs in calves Nos. 2 and3. This was noticed
especially when the animals were made to run, when they would
stumble frequently, with bending and dragging of the hind feet and
hoofs. The anterior extremities appeared normal. The control
calf No. 1 vwas normal. A second examition on July 7 foumd
calves Nos. 2 and 3 in the same general condition, the weakness in
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the hind legs being more pronounced. The deep reflexes of the
anterior extremities appeared nornal, while those of the posterior
extremities were much reduced or absent.
The progress of this experiment is being followed and further

experiments are being planned. Barring the remote possibility of
some of the other ginger constituents or some impurity in the techni-
cal tricresyl phosphate, having something to do in a supplementary
manner with the paralytic disease, it appears almost certain that the
cresol-phosphoric acid-ester postulated earlier in. the paper is indeed
the etiologic factor of the epidemic of so-called ginger paralysis.
Further pharmacologic work will be needed to elucidate the singular
and highly specific action of this unique poison in man and in some of
the lower animals, and its remarkably different behavior in different
species of animals.
We are greatly indebted to Dr. W. E. Cotton of the Bureau of

Animal Industry, Department of Agriculture, for the facilities given
us to carry out the calf experiments.
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RELATION BETWEEN TRYPANOCIDAL AND SPIROCHETI-
CIDAL ACTIVITIES OF NEOARSPHENAMINE

By T. F. PROBEY, Assistant Pharmacologist, and G. W. McCoy, Director, National
Institute of Health (formerly the Hygienic Laboratory), United States Public
Health Service

The desirability of a test for therapeutic potency of the anti-
syphilitic remedies of the arsphenamine type has led to the develop-
ment of the trypanocidal activity test, and later to the spirocheti-
cidal test in experimental syphilis in rabbits. The early reports
indicated that the former test was a satisfactory means of establish-
ing the therapeutic efficiency of the arsenicals, but recent reports
of the spirocheticidal test in rabbits have weakened this view.
Schamberg, Kolmer, and Raiziss (1), Dale and White (2), and

Voegtlin (3) favored the adoption of the trypanocidal test as a routine
control measure for the arsenicals. Numerous clinical workers, seeing
the desirability of a potency or efficiency test, have supported this view.
The recommendation of the Second International Conference on the
Biological Standardization of Certain Remedies (4) that the thera-
peutic potency of arsenicals be tested by the trypanocidal test, as well
as the official requirement of this test by England (5) and Germany
(6), have materially strengthened this position. However, the maxim
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laid down by Voegtlin and Dyer (19), Kolmer (7), and by Wakerlin
(8) is that the final analysis of the evaluation of the antisyphilitio
property of drugs must be ascertained on experimental syphilis in
rabbits. It was therefore decided to ascertain the relation between
the therapeutic activity of neoarsphenamine as measured by the
trypanocidal test, using rats, and as indicated by the spirocheticidal
test, using rabbits.

TRYPANOCIDAL ACTIVITY OF NEOAR8PHENAMINE

Schamberg, Kolmer, and Raiziss (9) reported in 1920 that the small-
est effective dose of different preparations of neoarsphenamine varied
from 20 to more than 40 mg. per kilogram in the albino rat. The
investigation included 22 preparations from six manufacturers.
Voegtlin and Miller (10), 1922, reported an even greater variation in
the products of five manufacturers, showing the most efficient to re,
quire 9.32 mg. while the least efficient required 30.08 mg. per
kilogram.
Kolmer (11), in the comparison of the trypanocidal and spiro-

cheticidal properties of arsphenamine and neoarsphenamine, showed
variations of from 2 to 10 mg. per kilogram in six different neoarsphen-
amines. It is not reported whether the material was from the same
or from different manufacturers. Dale and White (12), 1922, reporting
on the trypanocidal activity of neoarsphenamine of British and German
manufacturers, found the minimum effective dose of the former to be
two to three times that of the latter.

SPIROCHETICIDAL PROPERTIES OF NEOARSPHENAMINE

Nichols and Walker (13), and Voegtlin, Armstrong, and Dyer (14),
in 1923, reported the sterilizing dose of neoarsphenamine to be
15 mg. per kilogram for syphilis in rabbits after one treatment. The
data reported, however, were on one animal only in each case. Pierce
and- Brown (15), 1922, previously reported that one treatment of
9 mg.. per kilogram failed to sterilize. Kolmer (16), 1926, found the
curative dose of six neoarsphenamines to vary between 8 and 12 mg.
per kilogram. Voegtlin and Dyer (17), 1927, reporting on the steriliz-
ing efficiency of arsphenamine, neoarsphenamine, and sulpharsphen-
amine in experimental syphilis, found that the minimum sterilizing
dose was identical in terms of absolute amount of arsenic. They
reported the sterilizing dose of neoarsphenamine after one treatment
as 40 mg. per kilogram.

COMPARISON OF THE TRYPANOCIDAL AND SPIROCHETICIDAL PROPERTIES
OF THE ARSENICALS

In 1922, Voegtlin (18) reported that the objection to the use of
the trpanocidal test on the ground that it does not establish the rela-
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tive efficiency of arsphenamne and neoarsphenamine with regard
to Treponems pallidtum is not justified, for the reason that the cura-
tive ratio of the two drugs as established by Ehrlich and Hata and
CasteUi in spirochete infections, including rabbit syphilis, is prac-
tically the same, as that determined by Voegtlin and Smith, 1921,
by means of the trypanocidal test.

Voegtlin (19), in light of work reported in 1925 on sulpharsphena-
mine, called attention to the fact that this drug in spite of a relatively
low trypanocidal action, is as effective as arsphenamine and neo-
arsphenamine with regard to the healing of syphilitic lesions and
freedom from clinical relapse.
Kolmer (20) accepts the trypanocidal tests as of distinct worth

in evaluating the properties of arsphenamine and neoarsphenamine,
although he states that the relation between the trypanocidal activity
in the rat and the spirocheticidal activity in the rabbit is not definite
and constant, but only broad and general.
The most interesting comparison of the trypanocidal activity in

animals with spirocheticidal properties in- man was reported by
Dale and White (21) in 1922. This report compares the trypanocidal
activity of neoarsphenamine with the dose necessary to free the chancre
of T. pallidum in 18 to 20 hours. A parallelism was found to exist
between the trypanocidal properties and the clinical effect on a pri-
mary lesion in man. It is reported that the results obtained justify
the conclusion that the trypanocidal test is a very valuable index,
if not an accurate quantitative measure, of the therapeutic activity
of different samples of a preparation such as neoarsphenamine on
syphilis in man.

TYPES OF NEOARSPHENAMINE

As pointed out by Dale and White (22) in 1922, there are two types
of neoarsphenamine-one of slow solubility with relatively high
toxicity, and the oppqsite type with rapid solubility and low toxicity.
The trypanocidal activity of each group was found to parallel the
toxicity of the product.
There has since been developed a new type of this product which

has the qualities of the latter group and is as trypanocidally active as
the former.
The classification of the two major types is represented by Groups

E and F, respectively.

TRYPANOCIDAL ACTIVITY TEST

The procedure outlined by Voegtlin and Miller (23), using albino
rats inoculated with Trypanosoma equiperdum, was followed, except
that the amount of neoarsphenamine indicated by the readingwhich
gave negative findings in 80 per cent of the rats and permitted 20
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per cent to have a trace of infection was accepted as the minimum
effective dose. It will be seen from Table 1, on the trypanocidal
activity reported on 32 batches of neoarsphenamine from eight manu-
facturers, that the effective dose ranges from 10 to 15 mg. as the most
efficacious, to 25 to 35 mg. as the least effective.

TABLE 1.-Trypanocidal activity test-Neoarsphenamine

The products represented by E and F, Table 1, were accepted as
representing the most effective and the least effective trypanocidal
activity of the neoarsphenamines.

TABLE 2.-Trypanocidal activity of neoarsphenamines E and F

Neoarsphenamine E Neoarsphenamine F

Lot Lot
Dose (mg. per Dose (mg. per

kg.) 7 kg.) 56

7. - 2+ 4+ 2+- . D. 10 3+2+

+ - 2+----------D.------ 2+ + ------- - -+-- 2+ + -
_____~~--- --- +Tr.-------

10-+ -Tr. - + + 4+ 15-D. D. Tr. Tr. D. D.
+ - Tr. Tr. + + 4+ D. D. Tr. Tr. 4+ D.
+ - Tr. Tr. + +J- D. D. Tr. Tr. + D.
+ - -ITI I+ + - D. D. Tr. - - 4+

l_______ +- ----- ++ - D. D. Tr. - - 4+
15 ------------- -| 25 ----- ----- --- _

15-_ _ K_ _ __2+ ,___ ::
- ~- 1-----1 Tr. Tr. -

20- _ _-35 - - -_ _ _

~ ~ I-----1----- ----- - -

M. E. D. (mg. M. E. D. (mg.
per kg.)- 15 10 15 15 15 15 15 per kg.)- 35 25 25 25

D=dead. Tr.=trace.

The reported variations in the trypanocidal activity of neo-
arsphenamine is quite apparent, as indicated in the accompanying
tables. There is, however, a striking uniformity in the efficacy of the
products of the same manufactuirer. This would indicate that the
trypanocidal activity test is valuable in ascertaining the uniformity of
the therapeutic efficacy of the same product.

117811- ---2
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EXPERIMENTAL SYPHILIS IN RABBITS

The rabbits were inoculated in the left scrotum with 0.3 c. c. of
testicular emulsion of Nichols's strain of Treponema pallidum. Only
animals which developed a dark field positive typical primry lesion
were used. The report of the size of the lesion as shown in the tables
is the area of the chancre recorded in centimeters.
Treatment consisted of one intravenous injection of the dose of the

arsenic preparation shown in the protocols. For convenience the
observation is divided into pre-treatment and post-treatment periods,
and recorded in days. The progress of the disease and the effect of
the treatment are reported by measurements of the lesion, by examina-
tion by dark field, and by the quantitative Kahn test.
The evaluation of the therapeutic efficiency of the preparation was

based upon the mininmal dose which caused rapid disappearance of the
spirochetes from the primary lesion and rapid healing of the lesion
without clinical relapse-the so-called therapeutic dose. The choice
of the products for the spirocheticidal test is based on the results
obtained in the trypanocidal test. (Tables 1 and 2.) Neoarsphena-
mine brand E represented the most effective in trypanocidal activity,
and brand F proved to be the least efficient.
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The therapeutic effect of neoarsphenamnine E 1 and F 5 at 15, 10,
and 5 mg. per kilogram on experimental rabbit syphilis is reported
in Table 3. The animals were given one treatment 59 days after
inoculation. In this series the therapeutic dose was established at
15 mg. for both products. At this dose all animals on E 1 became
dark-field negative; the chancres. healed and remained negative
throughout the observation period. The findings on F 5 were com-
parable, except that one rabbit, No. 72, had relapsed 32 days after
treatment.
The results obtained with the 10 mg. dose indicate that both

products are ineffective. This conclusion is inevitable from the
fact that while all rabbits on lot E 1 became dark-field negative and
the chancres healed, there were three relapses; and, further, that,
although four animals on F 5 remained negative throughout the
observation period, two showed relapses.
As would be expected, the effect of 5 mg. was very feeble. Except

for one animal on each product, which was negative, the results
very closely paralleled the control group.
Of the control (no treatment) group of eight rabbits, one died

rather early, three became negative approximately 97 days after
inoculation, about 38 days after administration of the drug in the
treated group, and four were positive on discharge 126 days after
inoculation.
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The products reported in Table 4 represent two other lot numbers
of the same manufacturer's neoarsphenamine as that reported iia the
previous table. These lots, E 7 and F 6, were tested at 15 and 12.5
mg. per kg., with one treatment 69 days after inoculation. There is
no apparent difference in the effect on the lesions, as all animals
became dark-field negative, the chancres healed, and there was no
clinical relapse. The therapeutic dose is indicated to be 12.5 mg. or
less per kg., but it is impossible to state definitely, as lower dosage
was not included in this series.
The strength of the Kahn reactions definitely paralled the early

syphilitic involvement. This is very noticeable in the successfully
treated group, where there is a very rapid disappearance of the
chancre, accompanied by a reversal of the Kahn reaction. This
parallelism of the Kahn reaction with the primary syphilitic lesion,
and the reversal of the Kahn test accompanied by healing of the
chancre in the treated animals, indicates no apparent difference in
the serological results of the two neoarsphenamines tested. These
results agree with the reported findings of Wakelin et al. (24) that
there is a definite parallelfsm between the Kahn reaction with the
intensity of the experimental syphilitic involvement.
The disappearance of the organism from the chancre does not

indicate the efficacy of the drug. This will be seen in the 10-mg.
dose, Table 3, which gave negative dark-field results in all animals,
but clinical relapse occurred in 5 of the 12 rabbits. Even at 5 mg. 3
rabbits treated with each product were dark-field negative on the
first posttreatment observation, but 2 of each group relapsed.
TABLE 5.-Duration of chancre and presence of Treponema after certain periods of

treatmen (average, in days)

Duration of (in
NubrDose days)-

c of rabbits (mg. r
kg. Trepo-

------- ------- ------ ------- ------- ------ ------- ---- - 5 1518.47
F6-615 25.87

F6- 6 12.5 16.8 7
El- 15 187
E7- 4 15 25.2 7
E7- 6 12.5 2L5 7

Controls -- 7- >744
6 - 61 43

It is evident (Table 5) that there is no noteworthy difference in the
power of these products to cause rapid disappearance of spirochetes
from the chancre and rapid healing of the lesion without clinical
relapse, though, as stated above, there is a very pronounced difference
in trypanocidal activity. The chancre disappeared after an avera(ge
of 19.8 days after treatment with product F and after 21.2 days
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when product E was used. These figures agree with those obtained.
by Wakelin, Lorenz, and Lovenhart (25) in 1925, on a series of nine
rabbits receiving three doses of neoarsphenamine of 1 to 4 ratio to the
tolerated dose (50 to 75 mg. per kg.). They reported the average
duration of the chancre from the institution of treatment as 24 days.
TABLz 6.-The trypanocidal and spiroca icidal propers of neoarsphenamine-

per cent of efficacy
Trypanocidal test Spirocheticldal test

Product Dose (mg. per kg.) M. E. D. Dose (mg. per kg.) EfRecti
35 25 16 kg.) 15 12.5 10 5 perkg.)

Per cent Per cent Per cett Per cent Per cent Per cent Per cent
F5 - - 100 100 40 25 80 . 66 17 15
F6 -._-- - 100 100 000 25 100 0D------0--------- >12.5

15 10 7~

E- 100 0 25 15 100- 50 17 15E7_-_______________- 100 60 0 15 100 100 . >12.5

Table 6 was prepared for convenience in order that the trypanocidal
and spirocheticidal activity might be readily compared. The
results are evident and need no further comment.

CONCLUSION

From the limited data presented here two brands of neoarsphena-
mine varying markedly in their trypanocidal activity have shown
approximately the same ability (1) to cause the rapid disappearance
of spirochetes from the chancre, (2) to cause the rapid healing of the
lesion with freedom from clinical relapse, and (3) to influence the
Kahn reaction in experimental rabbit syphilis over periods of 67
to 88 days.
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COURT DECISION RELATING TO PUBLIC HEALTH

Compeiwation under workmen's compensation act awardedfor injury
through infectionfoUouing vaccination.-(Texas Court of Civil Appeals;
Texas Employers' Insurance Association v. Mitchell, 27 S. W. (2d)
600; decided Apr. 15, 1930.) In March, 1928, a number of cases of
smallpox developed in the city of Sherman. The employees of a
company in that city were directed by the company's manager to be
vaccinated or to bring a physician's certificate stating that vaccina-
tion was unnecessary. This direction was coupled with the ulti-
matum that, unless they did so, they could not work for the company
until after the smallpox epidemic was over. No member of the
State or city board of health, acting as a public agency for the public
interest, in any wise directed or caused the vaccination of the em-
ployees. One of the employees who was vaccinated suffered injury
because of infection following the vaccination. Her vaccination was
done by a physician who was suggested to her and the cost of the
vaccination was taken out of her pay check. The physician received
payment from the company.

Compensation under the workmen's compensation act was granted
to the injured employee and the awarding of compensation for such
injury was upheld by the court of civil appeals. The following are
excerpts from the appellate court's opinion:
The order for vaccination was given on Thursday, March 22, and the vaccina-

tion was to be done "Friday," or before Monday morning, March 26. The
circumstances do not reflect the purpose of the manager in so peremptorily
ordering the vaccination of the emplovees to have been to discharge a purely
moral obligation to provide for medical attention or to further the personal wel-
fare of the employees. Neither do they reflect his intention to require the
vaccination to have been an act entirely outside the range of the employees'
service to their employer. The circumstances strongly point to the view that
in the emergency of the smallpox epidemic the vaccination was for the purpose
of furthering the work or business of the factory by having the employees made
immune to smallpox as a precaution against suspension or interruption through
smallpox of the regular work or business of the factory. * * * Compliance
with the special order was intended to operate as an obligation of employment
on the part of the employees, and noncompliance was intended to operate as an
act inconsistent with the relation of master and servant and incompatible with
the faithful performance of duty owing the employer. * * *

* * * In the present case the employer himself, through the manager, in
furtherance of his business, and not as a State or public agency, ordered the
employees to be vaccinated; and the vaccination wound received in the act of
vaccination came in direct contact with infectious or poisonous matter, resulting
in the injury complained of.
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DEATHS DURING WEEK ENDED JULY 12,1930
Summary of inforaton receieWd by telegraph from industrial insurance companies
for the week ended July 19, 1930, and corresponding week of 1929. (From
the Weekly Healh Index, July 16, 1930, issued by the Bureau of the Census,
Departmie of Commerce)

Week ended Corresponding
July 12, 1930 week, 1929

Policies in forcem __--------------- _-_- 76, 067, 749 74, 515, 561
Number of death claims - 13, 433 12, 174
Death claims per 1,000 policies in force, annual rate. 9. 2 & 5

Deaths from all causes in certain large cities of the United States during the week
ended July 12, 1930, infant mortality, annual death rate, and comparison with
corresponding week of 1929. (From the Weekly Health Index, July 16, 1930,
issued by the Bureau of the Census, Department of Commerce)

Week ended July Annual Deaths under 1
12,1930 death year Infant

rate per mortality
city ~~~~~~~1,000, rt,week

-City corre- Week Corre- ended
Total Death sponding ended sponding July 12,
deaths rate 1 week, July 12, week, 19302

1929 1930 1929

Total (65 cities) - 6,507 11.4 11.2 G16| 615_55

Akron -- -19 3 4 27
Albany 4 -41 17.8 13.9 0 0 0
Atlanta -- -88 1& 0 14.5 11 10 116

White --- 45 --- 4 4 127
Colored - - - 43 (5) (5) 7 6 III

Baltimore 4 --- 189 11.9 13.1 19 20 65
White --- 143 --- 14 9 Go
Colored - - - 46 (5) () 5 11 81

Birmingham --- 59 13.8 16.2 5 9 47
White -- 28 --- 2 6 31
Colored - - - 31 (5) (5) 3 3 71

Boston --- 170 11.1 11.0 19 16 54
Bridgeport -- - 29 --- 2 5 34
Buffalo _---_--- 128 12.0 10.6 15 1067
Cambridge--- 18 7.5 7.9 2 3 37
Camden - -. 22 8. 5 10.4 2 2 36
Canton ---22 9.8 7.6 0 3 0
Chicago 4 _---__578 9.5 10.9 57 6350
Cincinnati --- 122 --- 10 9 59
Cleveland - -- 175 9.0 8.0 19 11 57
Columbus - ---- 68 11. 9 12.6 5 3 49
Dallas -56 13.4 12.2 7 5.

White ----------------- 41- 7 4._
Colored - - - 15 (5) (1) 0 1

Dayton --- 39 110 8 5 1 1 15
Denver --- 102 18. 1 10.5 16 6 167
Des Moines --- 31 1 6 11.0 2 3 35
Detroit -- -256 9 7 9.5 36 29 56
Duluth --- 33 14.7 & 5 1 0 27
El Paso --- 30 13.3 1& 9 6 11 ----------
Erie - -------------------------- 45 6 1 128
FaU River 4 --- 22 & 5 &6 2 6 46
Flint .---- --22 7.7 9.5 0 6 0
Fort Worth. -38 11. 6 11.0 6 4 .-______

White - -------------------------- 30- _-54._______
Colored -- - - 8 (5) () 1 0-_-_

Grand Rapids --- 32 10 2 8 6 6 9 76
Houston - - 62 --- 7 6 ---------

White - 35 -_ 3 -__ _
Colored --- 27 (5) (5) 2 3a________

Indianapolis -- ------------------ 99 13. 5 13.1 8 7
White- -- ---------86 -- 1 69
Colored --- 13 (5) (8) 0 2 0

Jersey City -- - 58 3 1L9 5 6 43
Kansas City, KansIC ____-- ____----- 31 13 7 1& 3 54 118

White---------------------------- 24--4 8 106
Colored---------- 7 (5) (5) 1 1 217

Kansas City,Mo --- 97 19 13. 9 9 U 70
8ee footnotes at end of table.
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Deaths from all causes in certain large cities of the United States during the week
ended July 12, 1930, infant mortalfty, annual death rate, and comparison with
corresonding week of 19*9. (From the Weekly Health Index, July 16, 1930,
issued by the Bureau of the Census, Department of Commerce)-Contmued

Week ended July Annual Deaths under 1e e1930 death year Infant
rate per

year
mortality

Total Death sponding ended sponding July 12
deaths rate week, July 12, week, 19302

1929 1930 1929

Knoxville -30 1.8 18.8 3 10 70
White ----------------- 24 3 7 78

Colored - - 6 (5 (5) 0 3 0
LoAngeles-249 - 28 17 85
Louisville ----------------------------- 74 11.7. 93 3 23White ------------------- 7 3 .3 30

Colored -17 (5) (A) 0 0 0
Lowell- - 26 --- 2 4 47
Lynn-- 11 & 4 9.9 0 3 0
Memphis-- 78 21.4 15 4 7 f 83
White --------------------- 41- 5 1 92
Colored -37 (5) ( 2 4 67

Milwaukee - -101 9.7 8.1 10 13 50Minneapolis ----------------------------- 107 12.2 9.39 8 58
Nashville -------------------------- 73 27.3 22. 83 10 46
White -------------- 41 --- 2 9 41
Colored - - 32 (1) (5) 1 1 63New Bedford - -21 --- 5 2 128NewHaven - -30 8.3 9.7 1 0 19

New Orleans - -155 18.8 14.2 15 13 87
White - -------------------- 97--- 117 97
Colored 8- - (5) (a) 4 6 67

New York - -1,248 10.8 11.0 125 93 53
Bronx Borough --178 9.8 7.3 8 15 19
Brooklyn Borough --412 9.3 9.7 51 35 54
Manhattan Borough-- 462 13.7 1.8 64 36 89
Queens Borough -- 149 9.1 7.8 7 3 20
Richmond Borough -- 47 16.3 16.3 5 4 93

Newark N. J 101 11.1 10.7 9 12 47Oakland-- --1016 1.8 9.7 9 1 60OklahomaCity------ 53 --- 17 5 334
Omaha - -65 15.2 14.0 6 4 57
Paterson - -37 13.3 11.5 6 7 104
Philadelphia - -391 9.9 11.7 31 46 46
Pittsburgh - - 152 11.8 10.8 16 15 59
Portlnd,-Oreg- 79 2 3 25Providence- 56 10.2 12 0 6 5 55Richmond -_- - - 45 12.1 16.4 2 4 30White -- 29 ---0 1 0

Colored - ---- 16 (5) (A) 2 3 87
Rochester - -- 61 9.7 11.0 3 9 27
St. Louis - -236 14.5 12.7 19 14 62
St. Paul - -59 1 2 10
Bat LakeCity 4_-_-- - 31 11.7 128 4 4 63Sa Antonio - -67 1&0 12.4 16 15San Diego -- --------- 1 2 21San Francisco - -179 15.9 8.9 6 7 41Schenectady - -18 1a1 1&4 1 4 31Beattle - -77 10.6 7.8 1 3 10Somerville - ----------------------- 21 10.7 7.11 2 33

Spokane - -26 12.4 7.2 1 2 26
Springfleld, Mass - -34 11.8 11.8 6 1 95
Syracuse--------------- -27 7.1 9.94 2 50Tacmn ------------------ 24 11.3 8.0 a O 77Toledo -88 14.7 13.0 6 9 46Trenton -_-_ - 30 11.3 18.4 4 4 74Utica -_- 25 12.6 15 0 2 3 57Washington, D. - 142 13.4 12.2 17 16 99White ------------------ 92--- 7 8 60

Colored ---------------------- 60 (5) (5)10 8 177
Waterbury--------19 --- 2 1 61Wilmington, Del - _ 20 8.1 13.0 0 0 0Worcester -_-__- -- 45 11.9 12 7 1 6 13Yonkers -14 6. 6.0 1 1 24Youngstown- 38 11.4 87 9 8 141

IAnnualrate per 1,000 population.I Deaths under 1year per 1,000 births. Cities left blank are not in the registration area for births.I Data for 73 cities.
4Deaths for week ended Friday.' In the cities for which deaths are shown by color, the colored population In 1920 constituted the follow-ig percentages of the total population: Atlanta, 31; Baltimore, 15; Birmingham, 39; Dallas 15- Fort

Worth, 14-Houston, 25; Indianapolis, 11; KansasCity, Kans., 14; Knoxville, 15; Louisville, 17; klemphis,38; Nashvlle, 30; New Orlea, 26; Richmond, 32; and Washington, D. C., 25.



PREVALENCE OF DISEASE

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

UNITED STATES

CURRENT WEEKLY STATE REPORTS
These reports are preliminary, and the figur are subject to change when later returns are received by

the State health offics

Reports for Weeks Ended July 12, 1930, and July 13, 1929

Cases of certain communicable diseases reported by telegraph by State health officers
for weeks ended July 12, 1930, and July 13, 1929

D

Division and State We
end
Jul
12
193

New England States:
Maine-
New Hampshire
Vermont
Massachusetts
Rhode Island .
Connecticut .

Middle Atlantic States:
New York-
New Jersey -

Pennsylvania-
East North Central States:

Ohio ---------------
Indiana-
llinois -__---- 1

Michigan ---------------------
Wisconsin-

West North Central States:
Minnesota-
Iowa ----------------------
Missouri -_--
North Dakota-
South Dakota -

Nebraska - .-
KRansas-

South Atlantic States:
Delaware-
Maryland --
District of Columbia-
West Virginia-
North Carolina -

South Carolina-
Georgia-
Florida - ----------------

E:ast South Central States:
Kentucky-- -----------
Tennessee ----------------
Alabama -
Mississippi-

I New York City only.

iphtheria Infit

ek Week Week
ed ended ended
ly July July

13, 12,2,

1929 1930

10

2
37
2
1

98
91
71

42
10
13
54
12

10
4
22

107

5
4
18
2
4
4

6
4

6
1

60
3
17

181
75
83
45
11

148
74
13

11
3

34
5
7
3
3

2
9
4
8

26
15
6
3

7
12

11

~---i--

2

6

1
2

3

9
5
52
6
2

iii i-
1

ienza Measles

Week Week Week
ended ended ended
July July July
13, 12, 13,
1929 1930 1929

1 42 34
10 12

__--- 10 __

3 440 263
11 44

1 20 36

15 1,075 403
535 75
638 427

10 194 439
53 43

2 138 560
266 309

6 54 482

1 99 79
53 21

1 43 21
4 25
50 4
10 57
f63 114

7 2
5 18 12
1 22 7

20 64
30

104 -------- 2
5 10-
1 16 4

6 24i5
4 36 10

Week ended Friday.

Meningococcus
meningitis

Week Week
ended ended
July July
12, 13,
1930 1929

1
0
0
2
1
1

11
2
1

5
4
8
6
0

1
1
3
1
1
0
0

0
0

2
1
0

1
3
0
2

1
0
0
1
0
1

U
3
a

12
1
7
17
3

2
3
4
0
0
0
0

0
0
0
0
0
0
3
3

0
2
0
0

1731
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Cases of certain communicable diseases reported by telegraph by State health officers
for weeks ended July 12, 1930, and July 13, 1929-Continued

Diphtheria In11uensa Meas MeningococCusmeningitis

Division and State Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
July July July July July July July July
12, 13, 12, 13, 12, 13, 12, 13,
1930 1929 1930 1929 1930 1929 1930 1929

West South Central States:
Arkansas-1 1 7 4 6 0 0
Louisiana -19 12 3 b 1 8 1 3
Oklahoma 3 -6 10 4 18 16 14 1 2
Texas - 10 17 1 8 14 34 1 0

Mountain States:
Montana -1 2 --- 2 1 2
Idaho---------------------------- 1 --- 2 4 7 2 1
Wyoming --- 10 6 0 0
Colorado -6 10 --- 68 7 0 0
New Mexico- 3 ----13 7 0 1
Arizona -1 --- 61 5 1 0
Utah - -1 2 19 4 4 10

Pacific states:
Washington - 6 7 -- 192 56 1 2
Oregon -5 2 3 6 32 28 0
California -53 48 19 6 552 76 4 5

Poliomyelitis Scarlet fever smallpox Typhoid fever

Division and State Week Week Week Week Week Week Week Week
-ended ended ended ended ended ended ended ended
July July July July July July July July

12,1930 13,1929 12,1930 13, 1929 12,1930 13,1929 12,1930 13,1929

NeW England States:
Maine.
New Hampshire
Vermont
Massachusetts
Rhode Island
Connecticut .

Middle Atlantic States:
New York
New Jersey
Pennsylvania .

East North Central States:
Ohio
Indiana
Illinois
Michigan
Wisconsin

West North Central States:
Minnesota
Iowa
Missouri _
North Dakotg __----_-__-_
South Dakota
Nebraska
Kansas

Outh Atlantic States:
Delaware
Maryland 2
District of Columbia
West Virginia
North Carolina
South Carolina .
Georgia
Florida-

last South Central States:
Kentucky
Tennessee
Alabama
Mississippi

2 Week ended Friday. 8

0
0
0
6
0
0

10
0
1

1
5
3
1
0

6
2
0
0
1
0
9

0
0
0
0
6
1

01
0

1
3
1

0
0
0
0
0
0

12
1
1

1
0
1
0
0

0
0
0
0
0
0
1

0
0
0
6
4
1
0

0
4
1
0

19
1
0
73
6
7

121
54
126

121
42
146
99
40

8
14
32
3
4
5
19

9
18
6

21
1
4

18
7
2
4

11
6
0
78
3
19

126
38
112

16

111
170
62

37
26
14
3
2
10
81

1
10
7
11
20
7
12
1

24
3

15
.2

0
0
0
0
0
0

13
0
0

51
76
34
40
10

1
48
12
10
41
10
21

0
0
0
17
13
0
0
0

1010
1

ol0
1
0
0
0

1
0
0

43
31
27
42
8

21
6
3
13
20
18

0
0
0
16
17
1
0
0

5
1
1
1

0
0
0
8
1
1

22
8
12

21
11
26
4
0

2
0
13
4
0

707

1
8
1

11
68
59

2

22
56
24
58

Figures for 1930 are exclusive of Oklahoma City and Tulsa.

6
0
0
1
0
2

26
10
15

23
3
16
1
2

3
4
11
1
0
1

10

1
26
0
12
45
87
54
3

7
43
24
40
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Cas of certain communicable diseases reported by tdegraph by State health office
for weks ended July 18, 1930, and July 13, 1929-Continued

Poliomyelitis Scarlet fever Smallpox Typhoid fever

Division and State Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
July July July July July July July July

12,1930 13,1929 12,1930 199 12,1930 13,1929 12, 930 13,192

West Smith Central States:
Arkansa -1 0 4 1 12 0 39 2
Louisian- 29 0 12 9 1 1 34 2
Oklahom a 14 0 8 10 34 13 16 33
Texas- - 1 1 5 22 24 24 16 9

Mountain states:
Montana -4 0 23 6 5 2 1 1
Idaho-0 0 0 2 3 11 0 1
Wyoming-0 0 2 2 1 5 0 1
Colorado-0 0 8 7 5 17 3 8
New Mexico -3 i 5 9 2 0 9 5
Arizo.-______________________ 2 1 2 2 0 0 10 0
Utah s- _- 0 0 2 3 0 4 0 4

Paciflc States:
Washington - 2 0 25 10 43 12 2 10
Oregon __--__________--_---0 1 7 4 9 27 7 4
California -99 6 50 98 33 14 19 13

Week ended Friday. Figures for 1930 are exclusive of Oklahoma City and Tula.

SUMMARY OF MONTHLY REPORTS FROM STATES

The following summary of monthly State reports is published weekly and covers only those State from
which reports are received during the current week:

Cere-
bro- Dl h- Infiu- Ma- Mea- Pel- Polio- Scarlet Small- Ty-State spinal thera ena lra se ar mye- fvr px phoid

menin- l*17a ltis feverpo fer
gitis

Apr11, 1930

Massachusetts 18 284 45 2 5,751 3 1,206 0 20

may, 19.30

Delaware-- 8 ---50 0 38 0 0

Jun~e, 19390
Iowa - ---- 18 --- 360 0 ill 427 10
Massachustts 16 203 8 7 4, 227 2 3 603 0 17
Nebraska -2 20 1 279 0 90 140 7
New Jersey-16 341 14 1 4,268 1 467 0 23
New Mexico-6 37 2 17 156 1 20 21 6
North Dakota _____ 2 15 1 -- 56 __ 4 53 87 3
Porto Rico --20 115 594 55 4 1 0 42
South Carolina. -- 67 549 1,686 149 1,661 7 14 7 239
Tennessee -21 23 45 243 349 66 5 100 49 119
Vermont-_ -__-- 1 ---- 19B ___ 0 25 0 0
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Massachusetts: cas

Anthrax -- 4
Chicken pox 867
Dysentery- 1

Lethargc encephalitis- 2
German measels 1,106
Mumps -80

Ophthalmi neonatorum -104
Septic sore throat -40

Tetanus 1
Trachoma- 3
Whooping cough 1,315

May, 190

Delaware:
Anthrax.
Chicken pox
Mumps.
Whooping cough

June, 193

19
2

21

Anthrax:
Massachusetts
Ntew Jersey 1
Porto Rico ----- ---------- I

Chicken pox:
Iowa 74
Massachusetts _--_-__-__---- 876
Nebraska 113
New Jersey 613
New Mexico 33
North Dakota 15
South Carolina 209
Tennesee 83
Vermont ----------- 96

Dengue:
Porto Rico
South Carolina 5

Diarrhea:
Porto Rico 1
South Carolina 2, 49

Dysentery:
Massachusetts _ 1

New Jersey 1

Porto Rico 7
Tennessee 63

Jilariasis:
Porto Rico 1

German measles:
Massachusetts 820
New Jersey 453
New Mexico 3
South Carolina ______-_-_------ 11

Hookworm disease:
South Carolina 118

Impetigo contagiosa:
Tennessee 1

Lead poisoning:
Massachusetts 4
New Jersey -------- 4

Leprosy:
Porto Rico

Lethargic encephalitis:
Massachusetts 3
New Mexico 1
North Dakota 2
South Carolina 2
Tennessee 1

Mum"p:i 4
Iowaa.--------- --

Masachusetts - - -_ - -.

Nebraska b
Now Mxico . -

North Dakota-
Porto Rico --- ------------------

South Carolina
Tennessee ----------------

Vermont.
Ophthalmia neonatorum:

Maschusetts
Now Jey ---------------------------

Porto Rico
South Carolina .
Tennessee-- ---

Paratyphoid fever:
South Carolina - _-

Puerperal septicemia:
Porto Rico-
Tennessee-

Rabies in animals
South Carolina-

Septic sore throat:
Massachusetts .
Nebraska--------------
Tennessee. --------.

Tetanus:
Massachusetts---..
North Dakota-
Porto Rico --

South Carolina - -

Tetanus (infantile):
Porto Rico - --------- -

Trachoma:
Massachusetts-
New Jersey.
Porto Rico.
Tennessee-

Trichinosis:
Massachusetts .- -

Tularsemia:
Tennessee.

Typhus fever:
New Jersey-
South Carolina-

Undulant fever:
Iowa .----------------.
Nebraska -

New Mexico - -

South Carolina - -

Vincent's angina:
Iowa ------------------------------
North Dakota-
Tennesee-

Whooping cough:
Iowa -- ----------------------

Nebraska-
New Jersey-
New Mexico-
North Dakota-
Porto Rioo -_- -

South Carolina-
Tennessee -----

Vermont-

Cases
44

454
40
30
48
6

87
32
1

102
2
4
7
1

5

10

8

19
3
2

4

8
1

50

4
5
2

11

3

1

24
1
1

3
14
3

58
773
33

316
13
89
69

400
122
62

MlassachumU-------------------------
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GENERAL CURRENT SUMMARY AND WEEKLY REPORTS FROM CITIES

The 95 cities reporting cases used in the following table are situated in all part.
of the country and have an estimated aggregate population of more than 31,475,-
000. The estimated population of the 88 cities reporting deaths is more than
29,880,000. The estimated expectancy is based on the experience of the last
nine years, excluding epidemics.

Weeks ended July 5, 1930, and July 6, 1929

| 9olC | 29 |Estimated

Cases reported
Diphtheria:

46 States- 8--------------------- N 8
95 cities - 356 543 568

Messles:
45States -5,538 5,001
95cities -1,695 1,187.

Meningoooccus meningitis:
46 States------ --70 137 .
95cities -23 71.

Poliomyelitis:
46States -173 29

Scarlet fever:
46States ---------------- 1,136 1,383

95 cities --------------------- 466 526 478
Smalpox:

40 States -770 647
95 cities -40 92 23

Typhoid fever:
46 States ---- --------------------- 532 515

95 cities -62 55 80

Deaths reported
Influenza and pneumonia:

88 cities- 336 359
Smalpox:

88 cities -0------------------------ O O

City reports for week ended July 5, 1930
The "estimated expectancy" given for diphtheria, poliomyelitis, scarlet fever, smallpox, and typhoid

fever is the result of an attempt to ascertain from previous occurrence the number of cases of the disease
under consideration that may be expected to occur during a certain week in the absence of epidemics.
It is based on reports to the Public Health Service during the past nine years. It is in most instances
the median number of cases reported in the corresponding weeks of the preceding years. When the re-
ports include several epidemics, or when for other reasons the median is unsatisfactory, the epidemic
periods are excluded, and the estimated expectancy is the mean number of cases reported for the week
during nonepidemic years.

If the reports have not been received for the full nine years, data are used for as many years as possible,
but no year earlier than 1921 is included. In obtaining the estimated expectancy, the figures are smoothed
when iecessary to avoid abrupt deviation from the usual trend. For some of the diseases given in the
table the available data were not sufficient to make it practicable to compute the estimated expectancy.

Diphtheria Influenza

Division; State, and Chicken C Measles, Mumps, Pneu-
City reported estimated Cases Cases Deaths reported reported deaths

aexpect- reported reported reported reported
It_ ancy

NZW ENGLAND

Maine:
Portland.

New Hampshire:
Concord .
Nashua-

Vermont:
Barre .
Burlington.

0

0
0

0
0

0

0
0
0
0

0

0
0

0
o

0

0
0

0
0

0

0
5

5
0

6

0
0

0
0

0

0
0

2
0

1178110 30 3
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Cily report. for week ended July S,130-Continued

Diphtheria n

Division, Stats, and CMiessCMue M ps, Pn-
city Casns, CAS ca monia,

estimated Cae Case Deaths reported reported deaths
expect- reported reported reprt reported

_ _ _ __ _ _ _ _ _ _ ~ancy _ _ _ _ _ _ _ _ _ _ _ _

NEW ENGLAND-CO.

Masscusetts:
Boston ------
Fall River-
PpringfWld----
Worcester----

Rhode Island
Pawtucket
Providence-

Conneticut:
Bridgeport _
Hartod
NewHIaven
MIDDLE ATLANTIC

New York:
Buffalo-
New York-
Rochester-
mOWeseyNewr}.
Camden-
Newark.-
Trenton-

Pennsylvania:
Philadelphia-__
Pittsburgh

8caton-.
EAST NORTH CENTRAL

Ohio:
Cincinnati-
Cleveland-_
Cohlmbus.
Toledo

Indiana:
Fort Wayne-
Indianapolis-
South Bend.-
Ter Haute-

Illinois:
Chicago .--

Michigan:1
Detroit.
Flint
Grand Rapids

Wisconsin:
Kenosha-
Madison .
Milwaukee
Racine
Superior .

WEST NORTH CENTAL
Minnesota:

Duluth .
Minneapolis.
St. Paul .

Iowa:
Des Moines
Sioux City-
Waterloo

Missouri:
Kansas City
St. Joseph
St. Louis .

North Dakota:
Fargo
Grand Forks

22
3
3
2
0
9

1
0
5

10
65
4
4
0
8
4

31
14
1
2

0
89
11
23
2
5
0
0

40
1

29
6
3

4
3
62
4
0

0
25
11

0
1
0

23
4
0

27
2
1
1

0
3

3
2
1

7
171
5
2

4
10
1

39
14
2

4
19
3
3

2
2
0
0

67
1

32
2
1
0
0
9
1
0

0
9
6

1
0
0

1

I
I
I

3
76
3
2

0

8
0

12
18
1
1

2
7
2
0

0

0

0

0

31

1

1

0

0

2

0

0

0
0
0

0
0
0

3
I.

D-

a.
D.
D.

6

-------i--

1

_

----- -

_---- -

_---- -

_-- -- -

2---- -

1---- -

_---- -

O O

17 14

1
0
0
0

0
0

0
0
0

1
4
1
0

1
0
0

1
1
0
0

0
0
0

0
00

0
0
1

1
0
0

0

0
0
0

152
1
4
43
0
17

0
0
3

12
446

1
33

11z6
9
95
77
0
3

37
8
10
3

1
10
3
14
22
21

65
42
3

2
6
22
11
0

5
15
3

0
5
0

--------i-1
30

0'0

5
0
I
0

0
0

0
0
9

5
47
1
1

0
9
0

26
3
6
0

8
11
6
10
0
0
0
0

44
0

16
0
0

7
0
19
0
0

1
0
a
0
1
0

10
0

.0
0
1

2
0
0
0

7
72
1
2
0
4
0

23
12
1
0

5
6
1
0

0
9
2
1

22
0

10
2
0

0
0
7
0
0

0
2
1

I

.

---------

---------

---------

---------

---------

---------

------i- i
81----------
3 1
0 ----------
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City reports for week ended July 5, 1930-Continued

Diphtheria Influenza

Division,State, and pChicken Measles, Munpsp, PoneuDivison,tat pox,i cases Cases, cases cases donathcity reported estimated Cases Cases Deaths reported reported reated
expect- reported reported reported
ancy

WET NORTH CEN-
TRil-continued

Sotuth Dakota:
Aberdeen
Sioux Falls

Nebraska:
Omaha ------

Kansas:
Topeka-
Wichita-

SOUTH ATLANTIC

Delaware:
Wilmington-

Maryland:
Baltimore-
Cumberland-
Frederick-

District of Columbia:
Washington-

Virginia:
Lynchburg-
Norfolk-
Richmond-
Roanoke-

West Virginia:
Charleston-
Wheeling -

North Carolina:
Raleigh-
Wilmington-
Winston-Salem--

South Carolina:
Charleston-
Columbia-

Georgia:
Atlanta-
Brunswick-
Savannah-

Florida:
Miami
St. Petersburg
Tampa-

EAST SOUTH CENTRAL

Kentucky:
Covington-

Tennessee:
Memphis-
Nashville-

Alabama:
Birmingham.__
Mobile-
Montgomery-

WEST SOUTH CENTRAL

Arkna:
Fort Smith-
Little Rock.

Louisiana:
New Orleans
Shreveport-

Oklahoma:
Tusa --_-----

Texas:
Dallas-
Fort Worth
Galveston-
Houston
San Antonio-.
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Cit reports for teek ended July 5, 1930-Continued
Diphtheria Influenza

DiviionStte,andChicken c Measls,, Mumps, Pneu-Divrision, State. and POX,c Camps casesnm monia,city estimated Case Cases Deaths rat" ras" deaths
expect- rep orted reportedrepte ed r oported

MOUNTAIN

Montana:
Billin- -- I 0 0 0 2 0 0
Great Falls 0 0 0 0 0 2 0
Helena . 0 0 0- 0 1 0 ' 0
Missoua..- 0 0 0- 0 0 1 0

Idaho:
Boise-- 1 0 0 2 0 1

Colorado
Denvr -- 7 7 1 0 25 3 4
Pueblo -- 1 1 0 0 32 8 0

New Mexico:
Albuquerque 2 0 0 0 0 0 0

Arizona:
Phoenix.. 0 0 0 0 1 0 4

Utah:
Salt Lake City... 4 8 0 0 21 4 2

Nevada:
Reno -- 0 0 0 0 0 0 0

PACUC
Washington:

eattle- 11 3 0 --- 53 31
8poo 3 1 0 15 0
Tacoma -------- 2 0 -- 24 0 2

Oregon:
Portlend 7 b 2 0 12 3 7
alem- 0----- 0 0 0 1 0

California:
LosAngeles 17 35 13 7 2 103 28 17
Sacramento . 0 2 2 0 12 0 1
San Franisco---- 9 10 1 1 1 16 16

Scarlet fever Smallpox Tub- Typhoid fever WhooF
Division,Oases, Cases, s"'s" Canses,g Deaths,Divson, State, aesti- Cases esti- Cases Deaths du esti- Cases Deaths alland city mted re- mated re- re- mated re- re- Cas causes

4expectJ _ted ex ported ported exp ported portedpodancy j ancy ancy___

NNW ZNGLAND
Maine:

Portland__ 0
New Hampshire:

Concord- 0 0
Nashua- 0 0

Vermont:
Barre- 0 0
Burlilngton 0 0

Massachusetts:
Boston- 31 15
Fall River . 1 2
Springfield_ 2 .1
Worcester 3 2

Rhode Island:
Pawtucket .--- 0 0
Providence.-- 3 4

Connecticut:
Bridgeport___ 3 1
Hartford 2 2
New Haven 1 0

MIDDLE ATLANTIC
New York:

Buffalo- 12 6
New York 83 48
Rochester 3 3
Syracuse 3 4

New Jersey:
Camden- 1 2
Newark- 10 8
Trenton- 1 5

Pennsylvania:
Philadelphia 37 25
Pittsburgh - 15 17
Reading- 1 2
Scranton 1 1

0

0
0
0
0
0
0
0
0

0
0

0
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0
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0
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0
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2
0
2

1
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3
0
2

1

0
0

0
0

2
1
0
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0
0

0
0
0

11 1
72 16
2 0
3 0

0 0

14 1
4 0

36 4
5 1
2 0

0 0

0

O'0
0

2

0

8

1
0

0
0

O
2

1
80
0
O

2

1°
0

0

0
0
0
0
0
0
0
0

0
0

0
0
0

12

0
0
0
0

41
4
3i,
4

20
0
0
0

0 17
1 68
0 2
0 34

0 0

0 16
0 0

0 16

0 25
0 9

0 5

16

7
0

7
6

187
24
22
43

9
53

29
36
31

119
1,159

57
34

15
87
27

421
136
23
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City reports for week ended July 6, 1980-Continued

Scarlet bver Smalpox Typhoid feve
- -gTube- Whoop-

Division, Stats, Case, Case, Iis, Caes, cough, aland city eti- Caes esti- Case Deaths deaths esti- Case Doaths cam a
mated re- mated re- re- re- mated re- re- re-
epect ported expect- ported ported ported expect- ported ported ported
ancy ancy ancy

EAST NORTH
CENTRAL

Ohio:
Cincinnati 6 7 0 0 0 12 1 0 0 8 102
Cleveland 20 19 0 0 0 12 2 1 0 50 151
Columbus 3 4 0 0 0 1 0 0 0 3 68
Toledo - 5 9 0 2 0 5 0 1 0 0 52

Indiana:
Fort Wayne --- I1 1 2 0 0 0 0 1 1 20
Indianapolis --- 3 2 3 4 0 4 0 0 0 8
SouthBend 1 0 0 0 0 0 0 0 0 0 19
Terre Haute --- 0 0 0 0 0 0 0 0 0 0 10

Mlinois:
Chicago - 55 104 2 0 0 45 3 0 1 54 590
Springfleld -- 1 0 0 0 0 1 0 0 0 1 16

Michigan:
Detroit- 42 29 2 0 0 23 3 0 1 57 219
Flint-4 6 0 0 0 2 0 0 0 13 18
Grand Rapids- 5 3 0 1 0 0 1 0 0 3 25

Wisconsin:
Kenosha - 1 0 0 0. 0 0 0 0 0 13 2
Madison 0 2 0 0 0 1 0 0 0 9 26
Milwaukee ---- 11 10 1 1 0 1 0 0 0 51 19
Racine- 2 0 0 0 0 0 0 0 0 4 5
Superior- 2 0 0 0 0 0 0 0 0 0 7

WEST NORTH
CENTRAL

Minnesota:
Duluth-4 0 0 0 0 2 0 1 0 8 16
Minneapolis--- 15. 7 1 0 0 0 1 2 0 1 71
lt. Paul- 9 6 0 0 0 1 1 0 0 2 34

Iowa:
'es Moines 3 1 0 12 --- 0 0 30
SioIuxCity-1--.I 1 0 1 -------- ------- 0 0-------- 2 .-------
Waterloo- 1 0 1 3 -0 0- 1

Missouri:
Kansas City.-- 3- 0-1
St. Joseph 0 6 0 0 0 1 0 0 0 0 18
St. Louis- 10 22 1 1 0 6 3 0 0 21 170

North Dakota:
Fargo-0 0 0 1 0 1 0 0 0 0 14
Grand Forks 0 0 0 4-0 0-0--

South Dakota:
Aberdeen- 0 0 0 5-0 0- 3
Sioux Falls... 0 0 0 0-0 0-0 6

Nebraska:
Omaha-1 5 1 0 0 0 0 0 0 0 59

Kansa.:
Topeka - 0 4 0 0 0 1 0 0 0 10 15
Wichita - 1 0 0 0 0 2 0 0 0 2 41

SOUTH ATLANTIC

Delaware:
Wilmington--- 1 3 0 0 0 1 0 0 0 2 23

Maryland:
Baltimore 10 16 0 0 0 11 3 3 1 31 158
Cumberland.--- 0 0 0 0 0 0 0 0 0 2 12
Frederick 0 0 0 0 0 0 0 0 0 0 5

District of Co-
lumbia:
Washington--- 7 4 0 0 0 12 1 0 0 9 126

Virginia:
Lynchburg____ 0 0 0 0 0 0 0 3 0 2 15
Norfolk- 0 0 1 0 0 1 1 0 0 4-
Richmond 1 0 0 0 0 5 1 4 0 0 46
Roanoke 0 00 0 1 0 0 0 0 18

West Virginia:
Charleston.... 0 0 1 0 0 0 1 0 0 4 12
Wheeing 1 1 0 0 0 0 1 1 0 0 14

Northi Carolina:
0 0 .0 1 0 0 0 0 1 0 10

Winsgton-Salem 0 1 1 0 0 2 1 1 1 6
14

Winston-Sem O 1 1 O O 2 1 1 1 6 26

I I I II I I
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CIy reports for week sd.d July ,5190-Continued

Swie bve smallpox Tyhoid fevr _
Tuber- Whoop
cubo- Ing etsDivison, Sta, Cases, cas, u, C, Deaths,and city esti- Cas sti- Cas Deaths dat esi. Cam Deaths ca allmated ro- mtd r re- oe- mated y re- re- uses

- - -p parted -otd P d ported
ancy ancy any

SOUT ATLATC-
continued

South Carolina:
Charleston-
Columbia-
Atlanta-
Brunswickl --
Savannah---

Florida:
Miami
St. Petesburg-
Tamp -_--___

EAST SOUTH
CENTRAL

Xentucky:
Covlon -- .

Memphis-
Nashville----
Bfrmingham
Mobile7----
Montgomery -

WEST SOUTH
CENTRLAL

FortSmt.
L-ittle Roc

Lousiana:
New Orlean&-
Shreveport. - ---

Oklahoma~
Tui:

Dcs

Fort worth-
Galvtston.-
Houston----
San Antonio-
MOUNTAIN

Montana:

Great Falls--
Helena .--
Missoula---

Idaho:
Boise . _

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

New Mexico:
Albuquerque.-

Arizona:
Phoenix.----

Utah:
Salt Lake City

Nevada:
Reno-----
PiACC

Washington:
Seattle-
Spokane----
Tacoma----

Oregon:
Portland ---
Salemn

California:
Los Angeles-~
Sacramento----
San Francisco

I
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City reports for week ended July 5, 1930-Continued

Menngloous Lethargic en- PoPeHPoliomyelitis (infantile
meningitis cephaliti P1IP paralysis)

Division, State, and city Ca_est,
esti-Cam eathCam Deahs Cm Dethsmated Cases DeathsCam Cases Deats Cases Deathsexpect-

I ~~~~~~~~~ancy

N1W ENGLAND

Connecticut: 1
New Haven 1 0 0 0 0 0 0 0 0

MIDDLE ATLATIC

New York:
Buffalo -1 1 0 0 0 0 0 0 0
NewYork -2 6 0 2 0 0 4 0 0
Rochester -1 0 0 0 0 0 0 0 0

Pennsylvania:
Philadelphia - 0 2 0 0 0 0 0 1 0
Pittsburgh -0 2 0 0 0 0 0 0 0

EAST NORTH CENTRAL

Ohio:
Cincinnati 1 -1 1 0 0 0 0 0 0 0

Indiana:
Indianapolis-1 1 0 0 0 0 0 1 0

Illinois:
Chicago -3 2 0 0 0 0 1 0 0

Michigan:
Detroit -3 1 1 0 0 0 0 1 0

WEST NORTH CENTRAL

Missouri:
St. Joseph -1 0 0 0 0 0 0 0 0
St. Louis -1 1 0 0 0 0 0 1 0

North Dakota:
Fargo -0 0 2 0 0 0 0 0 0

Nebraska:
Omaha -1 0 0 0 0 0 0 0 0

Kansas:
Wichita -0 0 0 0 0 0 0 1 0

SOUTH ATLANTIC

District of Columbia:
Washington -1 0 0 0 0 0 0 0 0

Virginia:
Norfolk - - 2 0 0 0 0 0 0 1 0
Richmond -0 1 0 0 0 0 0 0 0

North Carolina:
Wilmington-0 0 0 0 2 1 0 0 0
Winston-Salem -0 0 0 0 8 1 0 0 0

South (arolina:
Charleston-0 0 0 0 12 0 0 0 0

Georgia:
Savannah 2 - 0 0 0 0 1 1 0 0 0

EAST SOUTH CENTRAL

Tennessee:
Memphis -4 2 0 0 0 1 0 0 0
Nashville --_--- 0 0 0 0 1 0 0 0 0

Alabama:
Birmingham -0 1 0 1 0 0 0 0 0
Mobile -0 0 0 0 0 2 0 0 0

WEST SOUTH CENTRAL

Arkansas:
Little Rock -0 0 0 0 0 1 0 0 0

Louisiana:
New Orleans -0 0 0 0 1 1 0 0 0
Shreveport -0 1 0 0 0 4 0 2 0

Oklahoma:
Tulsa -0 0 0 0 0 0 0 1 0

1 Rabies (in man): 1 case and I death at Cincinnati, Ohio.
2 Typhus fever: 2 cases at Savannah, Ga.

I1I I
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City reports for wee eded July 5, 198-Continud

Men Lethargic en- Pellga Poliomyelitis (infantile
coephaitis pralys)

Division, State, and city Cass,
esti-

Casm Deaths Case Deaths Case Deaths mated Cae Deaths
expect-
ancy

WEBT SOUTH CENTRAL-
contilued

Texas:
Dallas 0 0 0 0 1 4 1 0 0
Fort tW ort 0 0 0 0 0 4 0 0 0
Houston-0 0 0 0 0 2 0 0 0

MOUNTAIN

Colorado:
Denver -0 1 0 0 0 0 0 0 0

Arizona:
Phoenix -2 0 0 0 0 0 0 0 0

PACIFI

California:
Los Angeles - 1 0 0 0 0 0 0 49 4
Sacramento - 0 0 0 0 0 1 0 0 0

The following table gives the rates per 100,000 population for 98 cities for the
5-week period ended July 5, 1930, compared with those for a like period ended
July 6, 1929. The population figures used in computing the rates are approxi-
mate estimates, authoritative figures for many of the cities not being available.
The 98 cities reporting cases have an estimated aggregate population of more
than 32,000,000. The 91 cities reporting deaths have mor than 30,500,000
estimated population.

Summary of weekly reports from cities, June 1 to July 5, 1980-Annual rates per
100,000 populaion, compared with rates for the corresponding perd of 1929 1

DIPHTHERIA CASE RATES

Week ended-

June | June June June June June June June July July
7, I8, 14, 15, 21 22 28, 29, 5 6,

1930 1929 1930 1929 1 1929 1930 192 5 1929

98cities-- -- 110 80 106 68 112 67 110 '59 89
New England- 86 72 35 79 35 74 62 94 S 70
Middle Atlantic -72 148 82 131 81 125 65 144 50 101
East North Central- 113 123 129 145 93 165 98 131 91 128
West North Central- 51 96 59 65 34 87 70 85 833 77
South Atlantic -49 54 40 64 33 64 24 34 24 34
East South Central-13 21 13 41 13 34 13 34 40 27
West South CentraL- 41 88 86 84 86 65 37 69 52 72
Mountain - 17 61 34 35 9 26 0 26 9 26
Pacific -76 56 43 34 54 58 4 84 38 43

MEASLES CASE RATES

98cities -955 734 833 483 656 423 500 267 '281 195
New England -1,462 602 1,415 337 1,048 39111 762 211 498 209
Middle Atlantic-1,076 169 1,089 143 818 12311 640 99 3391 76
East North Central- 517 1,827 457 1,152 381 1,010 334 620 170 474
West North Central- 412 1,060 362 581 658 504 11 264 256 '1414 114
South Atlantic -478 238 362 242 375 129 234 137 | 175 73
East South Central- 418 41 182 41 2701 41 256 7 142 27
West South Central 123 400 101 209 26821 183 1,19 148 712 69
Mountainh--- 5,-18 192 3,321 261 8217 2183 1,41 148 712 148
Pacific -2,220 408 1,564 384 1,247 352 931 208 52713S
Footnotes on p. 1743.
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Summary of weekly reports from cities, June I to July 5, 1930-Annual rates per
100,000 population, compared with rates for the corresponding period of 1929 L
Continued

SCARLET FEVER CASE RATES

Week ended-

June June June June June June June June | July July
7, 8, 14, 15 21, 22, 28, 29, 6, 6,
1930 1929 1930 10959 1930 19299 1930 1929 1930 1929

g cities -213 209 192 188 145 148 109 112 2 77 88

New England -230 191 199 204 115 159 124 119 66 90
Middle Atlantic - 196 135 155 129 118 100 89 72 57 46
East North Central- 296 321 3)4 322 229 260 184 191 116 173
West North Central- 260 165 233 110 148 77 97 104 3 114 38
South Atlantic -156 300 145 133 97 73 62 62 4 55 60
East South Central-_- __ 108 96 54 75 67 89 61 34 13 66
West South Central-78 76 37 107 105 88 41 42 49 23
Mountain -189 78 129 70 197 96 60 70 163 .44
Pacific -10 270 113 251 85 210 57 164 45 135

SMALLPOX CASE RATES

go cities -------------- 20 8 is 1 16 10 9 13 15
gSclties - 20 ___ ____ O___I O O O ONewEngland--------- 0 0 0 0 0 0 0 0 0 0

Middle Atlantic -- 1 0 0 0 0 0 0 0 0 0
East North Central----- 81 17 1111 28 8 18 10 381 51 41
West NorthCentral_--_ 116 12 53 12 30 6 51 19 '13 13
South Atlantic-- 4 2 1 7 4 2 6 9 2 42 2
East South Atlantie - 34 14 40 55 20 0 7 7 20 21
West South Central-22 8 22 42 26 4 22 4 0 11
Mountain --____ 60 52 34 44 34 61 51 113 61 85
Paciflc _------68 14 57 46 43 31 50 14 38 24

TYPHOID FEVER CASE RATES

98citi_es--- - -- 8 8 9 9 j8 8 13 12 '10 10

New England - 4 7 9 11 0 4 9 9 7 1 4
Middle Atlantic - 6 5 8 3 4 2 5 7 6 6
East North Central- 4 3 4 4 3 4 10 3 1 4
West North Central- 9 8 6 17 8 19 13 15 '7 13
South Atlantic -l- 20 17 15 11 22 13 37 30 ' 28 32
East South Central- 13 27 27 34 54 55 67 34 94 48
West South CentraL- 37 27 19 19 26 34 34 34 49 8
Mountain - 0 0 9 9 9 9 34 52 0 17
Pacific - 2 12 119 19 7 5 5 19 5 7

INFLUENZA DEATH RATES

91 ties - - 5 7 6 6 4 6 3 5 24 2

NewEng--nd__ O---0 2 2 7 2 2 0 2 2 0
MiddleAtlantic- 4 5 5 4 5 3 2 4 4 3
East North Central -- 4 6 6 8 4 8 3 4 2 1
West Nerth Central -- 12 3 15 9 0 6 0 0 80 0
South Alantic - - l 9 7 2 2 2 6 5 4 '4 2
East South Central- 15 22 15 7 15 15 15 15 7 15
West South Centa ----- 11 16 11 27 12 1 8 1 16 11 11 4 is5 4
Mountain--------------- 91 35 11 01 00 0°l ll ° 441 01 0
Pacific -3 ----16 6 6 0 6 8 3 9f 0

PNEUMONIA DEATH RATES

91 cities - 86 90 85 86 74 81 e8 64 2 55 e63

New England - 73 65 82 85 69 56 49 58 29 49
Middle Atlantic |--- 106 105 101 98 82 89 75 65 58 67
East North Central- 59 96 67 82 53 76 56 69 41 56
West North Central- 130 81 77 54 109 48 86 48 1 62 63
South Atlantic- 93 67 73 88 64 84 66 62 ' 51 69
East South Central - 81 60 110 104 133 119 103 75 162 75
West South Central- 84 90 107 62 69 82 92 66 84 109
Mountain - 112 61 86 113 129 78 77 104 60 61
Pacific-40 69 71 60 74 104 55 38 64 31

I The figures given in this tableare rates per 100,000 poDulation, annual basis, and not the number of
case reported. Populations used are estimated as of July 1, 1930, and 1929, respectively.
2 ansas City, Mo., Atlanta and Brunswick, Ga., not included.
3 Kansas City, Mo., not included.
4 Atlanta and Brunswick, Ga., not included.



FOREIGN AND INSULAR

CANADA

Provinces-Communicable diseases-Week ended June 28, 1930.-
The Department of Pensions and National Health reports cases of
certain communicable diseases in Canada for the week ended June 28,
1930, as follows:

nce ~~~~~cerebro- Influ- Polio- Small- TyphoidProvince |sperinalever enza myolitis POX fever

Prince Edward IslandI- --

Nova Scotia --4
ew Brunswick ---- --- 5
Quee- 1 1-----

Ontario ------------------- 2 4 1 10 4
Manitoba ---- 1
Saskatchewan -------
Alberta- 1
British Columbia 1

Total -4 8 1 10 23

No cme of any disease Included in the table was reported during the week.

Quebec Province-Communicable diseases-Week ended July 5,
1930.-The Bureau of Health of the Province of Quebec, Canada, re-
ports cases of certain communicable diseases for the week ended July 5,
1930, as follows:

Disease Cases Disease Cases

Chickenpox - -34 Ophthalmia neonatorum- 2
Diphtheria-- 31 Poliomyelitis- 1
German measles - -3 Scarlet fever-30
Influenza - -1 Smallpox- 3
Lethargic encephalitis - -1 Tuberculosis-60
Measles - -36 Typhoid fever- 9
Mumps-- 15 Whooping cough -12

Ontario Province-Communicable diseases (comparative)-Four weeks
ended June 26, 1930.-The following table shows the number of cases
of certain communicable diseases, with deaths therefrom, reported
in the Province of Ontario, Canada, for the four weeks ended June
26, 1930, as compared with the corresponding period of 1929:

(1744)
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4 weeks, 1929 4 weeks, 1930
D.W

Cam Deatbs Case Deaths

Cerebrospinal menitis 4 5 11 5
Chaneroid C6 0 6 0
Chicken pox 1, 366 0 836 0
Diphtheria - - -239 14 237 7
Frysipelas-- 2 2--
German mesles-- 36 -429-_
Goitre - I
Gonorrhes -189 133-
Influenza -17 2 13 2
Lethargic encephalitis -2 1 1 1

M -3,077 2 1,319 0
u -m-ps- 463 0 130 0

paratyphoid fever -2 5
Pnemonia-- - 158-- 130
Poliomyelitis-2 2 2
Puerperal septicemia -_ 1 0 2
Scarlet fever -46 2 511 2
Septic sore throat - - --- ------------ --

Smallpo -87 0 1 47 0
Syphilis - 158 2 122 --

Tetanus --------
Trachoma- 1---
Tuberculosis -1' 44 129 48
Typhoid fever - (A---30--
Undulant fever ----11
Whooping cough -550 1 232 --

I Case of smallpox for this period were distributed as follows: Ottawa, 19; Nairn, 12; Sulbury, 6;
Toronto, 3; Welland, 3; 1 case in each of the following place, Guelph, Espanola, Sullivan, Napean.

CUBA

Habana-Communicable diseases-June, 1930.-During the month
of June, 1930, certain communicable diseases were reported in Habana,
Cuba, as follows:

Disease Cases Deaths Disease Cases Death

Chicken pox -11-- Meales -1--
Diphtheria -12 1 Scarlet fever- 8 -

Leprosy - 2-- Tuberculosis --------------- - 419
Malaria- ------------------- 13-- Typhoid fever- 15 2

Provinces-NotJfiable diseases-Four weeks ended June 7, 1930.-
During the four weeks ended June 7, 1930, cases of certain diseases
were reported in Cuba as follows:

Pinar MaaI SnaCma ret oaDisease del HabanaIMa| Sant| Cams Orie Total
Rio zas Clara guey

Cancer ------------------------------ 4 1 --- 5
ChickcenpDOx____-__--------------------------- 36 416 4 3 90
Diphtheia----------------------------- 1 171 1 1 21
Malaria----------------------------------7 1 7 39 54
Measles --------------------------------- 6 10 --- 16
Paratyphoid fever - -2 7 1 7 17
Scarlet fever - -----------------------22 2 ---- 24
Tetanus (infantile) - -------- ---- 1 1 --- 2
Typhoid fever - ------------------ 7 29 941 7 12 105
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MEXICO

Tampico-Communicable di8ea8e8-June, 1980.-During the month
of June, 1930, certain communicable diseases were reported in Tarn-
pico, Mexico, as follows:

Disease Cases Deaths Disea Cases Deaths

Diphtheria - - Measle -4 4
Enteitis (various) - - 51 Smallpox- 2
Influenza -3 -- Tuberulosis -_--_25 21

Leprosy-1--Typhoid (ever -- 5
Malaria -63 13 Whooping cough -2
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