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Introduction.

It is generally admitted that the accurate standardization of any
potent remedy such as insulin is of great importance (1) for the proper
adjustment of dosage in its clinical use and (2) for quantitative work
of a purely scientific character. The ideal standardization would,
of course, be a chemical one, based on the chemical isolation of the
active principle. All attempts in this direction have been unsuccess-
ful up to the present time, and for this reason use must be made of a
more empirical method, namely, the determination of the biological
effect of the drug in animals.
The rabbit tests.-Very soon after the discovery of insulin a very

fortunate observation by Banting, Best, Collip, Macleod, and Noble
(1922) paved the way for a feasible method of bio-assay. These
workers found that in rabbits having received a subcutaneous injec-
tion of insulin, the blood sugar soon begins to fall. If a sufficient
dose has been given, characteristic symptoms appear, which are
followed very often by the death of the animal, unless the insulin
effect is removed by the administration of glucose. The blood
sugar level at which the convulsions usually appear in fed animals
is about 0.045 per cent, whereas in starved animals it may be con-
siderably lower. The potency of insulin was therefore expressed in
terms of so-called rabbit units, one unit being the amount of insulin
which would lower the blood sugar of a normal rabbit weighing about
2 kilograms to the convulsive level (0.045 per cent) in four hours.
Practical experience in the clinic then led to the adoption of a clinical
unit (3 clinical units= 1 rabbit unit), as it was found that the physio-
logical units were too large for certain cases, thus making it necessary
to give fractional units. In the commercial production of insulin
in America and Canada the assay has been carried out by two rabbit
methods: namely, (1) by measuring the average fall of blood sugar
during five hours following the injection of insulin and (2) by noting
the incidence of convulsions in a series of animals injected with graded
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doses. We are informed that the first tehnique is used by the
Connaught Antitoxin Laboratories of the University of Toronto,
and the second one by the Eli Lilly Co.
Macleod and Orr (1924) recently have described the first technique

as follows: "Normal blood is removed from the ear vein of nine
rabbits which have been starved for 24 hours and the blood sugar
determined. No rabbit is used whose normal blood sugar is below
0.100 per cent or above 0.125 per cent. Into one of the rabbits is
injected an amount expected to correspond to one physiological unit
or three clinical units. Into a second is injected an amount about
50 per cent greater. The other seven rabbits are injected with
amounts varying from slightly below one unit to slightly below one-
half unit. At intervals of 14, 3, and 5 hours after injection, blood
is again removed and the sugar determined. The results are then
calculated by means of the following formula:

"Clinical units per cubic centimeter=- times W 1.5,

where a is the difference between the normal blood sugar and the
average of the blood sugars at 14, 3, and 5 hours after injection;
b the difference between the normal blood sugar and 0.045; c the
number of cubic centimeters of insulin injected; and w the weight of
the rabbit in kilograms.
"The highest results which agree within 25 per cent of one another

are averaged to give the assay. If four out of the nine results agree
within the limits, the assay is reported. If not, the assay is repeated
next day on nine other rabbits, the amounts of insulin injected being
those which gave the high assays on the previous day. Sometimes
a result is obtained which is much higher than the othels. This is
not included in the average, and if not repeated during the second
or subsequent assays it is disregarded."
The second method, i. e., the assay based on the incidence of

convulsions, is carried out as follows: Rabbits previously kept on a
standard diet and weighing about 2 kilograms are starved for 18
hours and injected subcutaneously with graded doses of insulin.
The smallest dose which produces convulsions within 24 to 3 hours
m the majority of the animals injected is considered a rabbit unit.
We are advised that in commercial practice 300 to 500 rabbits are
required to standardize a batch of unknown potency by this method.
The rabbits showing convulsions receive glucose as an antidote.
After a period of rest, the animals are used again for assay purposes.

It is unfortunate that the published evidence on which the reli-
ability of these methods is based is rather meager as to details of
actual assays of different batches, and yet only by a presentation of
such information could a true estimate of the reliability of the methods
be reached.
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Perhaps the most detailed account of the use of the rabbit as a
test animal is that of Clough, Allen, and Root (1923), who conclude
that animals showing abnormally high or low blood sugar values
should be rejected for testing purposes, that not more than two
tests should be made upon the same rabbit during a week, and that
the dosage should be proportional to bodyweight and so regulated that
a fall of not more than 0.070 gram of blood sugar is produced. They
consider that the incidence of convulsions is an unreliable criterion
for calculating the potency, and point out a number of criticisms of
the rabbit test. In a preliminary report, Blatherwick, Long, Bell,
Maxwell, and Hill (1924) state that the dose of insulin per kilo
body weight of rabbit which is required to produce convulsions varies
directly with the body weight and not as the square. They also find
that a low carbohydrate diet preceding the test lowers the resistance
to insulin, and convulsions are more easily produced in rabbits which
previously had one or more convulsions. For this reason, the animals
are prepared for testing purposes by the administration of a dose
producing convulsions some days before the animals are used for
assay.

Criticisms of the rabbit tests.-Tlie selection of the rabbit for the
bio-assay of insulin is undoubtedly advantageous in one respect, as
this species is very highly susceptible to insulin. However, it is very
difficult for different laboratories to obtain a stock of animals of the
same degree of sensitiveness (Macleod, 1924, Clough, AMlen, and Root,
1923), as different breeds seem to show quantitative differences in
response to one and the same preparation. Then, again, the rabbit
is subject to a great variety of infections, such as coccidiosis, snuffles,
etc., which may have a marked influence on the response to insulin.
Coccidiosis, particularly, is a disturbing factor as the presence or
absence of this very common infection can only be ascertained by
necropsy.
The method based on the occurrence of convulsions requires a

very large number of animals (300 to 500), as different rabbits differ
considerably in their susceptibility to convulsions, if injected with a
tlhreshold dose of insulin. The real cause of the convulsions, and the
mechanism responsible for their occurrence are still incompletely
understood (Macleod, 1924). We believe, however, that the con-
vulsive method yields fairly accurate results, provided that the test
is based on a very large number of animals.
The blood-sugar method assumes that the four sugar estimations

before a- I after injection of insulin yield a quantitative estimate of
the action of insulin on metabolism. This is far from the truth, as
this view could only be accepted on the basis of a complete understand-
ingr of the action of insulin, and particularly the relation between the
various changes produced by insulin in the anabolic and catabolic
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phases of icarbohydrate, protein, and fat metabolism, on -the one hand,
Ad thir sffect;on the b1ood-sqgar level on -theiother. @uI'thermore,

.it eoours sometimes that the maximum fial of blood sugr is consider-

.ably -delay-ed; such abnormal resdts would, Jhwever, be teiminated

.by .the use of a o}nsiderable number of -anmals for eah test. Att-en-
tion is also called to the fact that the fall in blood sugar is not direetly
proportional.to the dose -of insulin, b;ut assumes a logarithmic rcla-
tion, at least in the case of the-dpapcsreatized dog (Allan, 1924).

Attempts to improve exigting methods.-A proper appreciation of
these various -defects of the rabbit me.thods has led to attempts to
*iprove the existing -methods. Thus, Eadic and Macleod (1923)
studied the feasibiity-of using the antagonistic action of -epinephrine
-on the hypoelycemic effeet produced by insulin -for purposes of assay
of the latter. According to Macleod (1924) this method had to be
abandGned. On theoreticaJ grounds the use of -epinephrine would
introduce merely anot-her variable factor, i. e., variation in the
response of 4ifferent a-nimals to epinephrine.

Ringer (1923) suggested the use of phloridzinised -animals for
purposes of assay. As far as we can judae, this method has failed to
ybeld accurate results, and it is -also open to cri-tieism as -introducingi
znoitler variable factor.

Theoreticallry, the most accurate assay shu-id be obtained by the
determinati of the glucose -equivalent, i. e., the extra amount of
sugAr _MetahClized in a compleely depancreatized animal aftter the
injectixn -of -insulin. tCoplete removal of the pancreas would
eliminate on.e possible vaTiahile factor, -namely, variations in the
liberation of insulin from the pancreas. A-llan (1924) has recently
tested the feasibility of th-is idea, but his interesting results would
hardly permit -a final conclusion. Maorover, work withl completely
Aepaereaatied .dogs requuires coonsidera-Ule technical .bility and it
would be difficult to keep such animals in exactly the same nutri-
tional state for considerable periods of time.
Attempts were m-ade also -to use mice instead of rabbits. Mice are

Tather sensitive-to insulin. When-kept-at 280 C., Krogh (quoted l)y
M3-acleed, 1924) has f-aund that they develop 6haraacteristic symptoms;
'hereas at a lower atmospheric temperature the resistance is con-
sidera-bly greater. Kr-ogh and Dale (personal communication) have
w-orked with mioe, usng-as a -ceiterion of the potency of insulin -thie
minimum dose wlhich produces characteristic symptoms in a certain
peremtage of the arYi-t abvs. FIraser -(1-923) has also used mice -and
bhas olbtained encourag,ing results, although his method has not yet
-been accepted by the Toronto Insulin Committoe.
At a recent conference -on the biological standardization of drugs

held in Edinburgh 'in July, .1-923, unmder the auspices;of ithe Health
Vmmiittee of the League of N1&atiens and ttended by the seniior
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author of the present report, the question of the bio-assay of insulin
was considered. Reports were made by Macleod and Krogh, and
after discussion the conference adopted the following resolution:
That the confereoce recommend that, for the present, one unit of insulin be

defined as one-third of the quantity which lowers the blood sugar to the convulsant
level of 0.045 per cent, in a normal rabbit of approximately 2 kilogram body
weight which has been starved for a period of 24 hours prior to the injection.

The conference agreed that the present method should be improved
or substitutes discovered, and suggested that the dextrose equivalent
in the completely depancreatized dog may be more suitable. It was
also decided to accept the offer of Professor Dale for the preparation
and distribution of a dry, stable sample of insulin for use as a stand-
ard for comparison. This standard preparation should serve to
eliminate variations due to seasonal and local variations in the
resistance of animals.

Experimental.

About a year ago we began work on this subject with a view of
testing out the value of standardized rats for the bio-assay of insulin.
Elxtensive experience in this laboratory with the standardization of
arsenicals by means of albino rats suggested the possibility that this
species might serve equally well for the standardization of insulin.
For obvious reasons it would be easier to work with animals smaller
than the rabbit. Preliminary work dealt with the preparation of
inisulin and the study of its action when injected by different routes
into rats kept as far as possible under standard conditions. In a
preliminary paper (Voegtlin and Dunn, 1923) it was pointed out that
rats treated with insulin develop gradually increasing weakness which
ultimately' passes over into coma, the respiration becoming very
shallow. Profuse salivation is noted and a small proportion of the
animals develop convulsions, similar in nature to those observed in
rabbits. If the dose is sufficiently large, the rats die of respiratory
failure and autopsy reveals pulmonary edema and no other gross
clhanges. With sublethal doses the animals begin to recover in the
course of the first two hours and are often practically restored in
3, 4, or 5 hours. The day following the injection, the animals appear
practically normal, though they may have had very severe symptoms.
Late deaths, such as have been described in rabbits treated with
insulin, have never occurred in rats, though we have used many
thousands of animals.
The preliminary tests showed that rats require a larger dose of

insulin per kilogram body weight for the production of symptoms
than do rabbits. The rat is, therefore, more resistant to insulin.

It is obvious that the animals used for standardization purproscs
shlould be standardized as far as possible.
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Strain.-In order to eliminate difference in response due to differ-
ence in the strain of rats only one standard strain was used. This
was obtained from a rat breeder. The rats when received weigh
about 60 grams and are free from disease. The males are separatedI
from the females so as to eliminate pregnancy.

Dhiet.-In order to adjust the metabolism, the animals are put on a
standard diet of the following composition:

Graham flour - 16 lbs.
Milk powder __- 10 lbs.
Corn meal-3 lbs.
Cod liver oil - 300 c. c.
Sodium chloride -150 gmns.
Calcium carbonate - 10 gms

These ingredients are mixed thoroughly and enough water is added to
form a dough. Cakes of convenient size are then made and drie(d
over metal screens at ordinary room temperature. The finished cakes
are fairly hard and economical iniuse. The increase in body weiglt
of young rats kept on these cakes and a liberal supply of fresh water
indicates that the diet insures a normal rate of growth and perfect
health. As soon as the animals have reached 110-130 granms they
are ready for assay purposes. At about 3 o'clock in the afternoon
preceding a test a sufficient number of rats are put into wire screen
cages and placed in an incubator room at 28'-30' C. for 18 hours.
This is done in order to eliminate the influence of variations of
atmospheric temperature on the susceptibility of rats to insulin
(Voegtlin and Dunn, 1923).

Incubator room.-The incubator room is constructed of white pine
or any other high-grade wood, with inside dimension 41.5 by 50 by 83
inches, giving about 100 cubic feet of air space. Five 14-inch wooden
shelves are placed at the side opposite a door with glass windows,
which allows an unobstructed view of thle interior witlhout unneces-
sary opening of the incubator. The heating units consist of eight
40-watt mazda electric light bulbs, set in parallel, four on either sidel
near the floor. These are inclosed in sheet metal boxes 6 by 11 by
19 inches to deaden the intensive illumination. The boxes have no
bottoms, and the tops have numerous 1-inch perforations to permit
free heat radiation. A de Khotinsky bimetallic thermo-regulator is set
into line from the lighting circuit, and adjusted to control the tem-
perature at about 290 C. An excess of lights is used in order that the
temperature may be quickly raised to the maximum after enteriina
the room for the purpo3e of examination of the animals. To insure
free circulation of air in the incubator, a 3-inch opening is made in the
roof, and a series of 1-inch openings is cut in the bottom of the door.
A small electric fan is placed on the floor and directed upward so as
to give a free circulation of air. Loss of humidity is overcome by
placing a large beaker of water on the top of one of the lamp boxes.
A graphic thermo-recorder placed inside the incubator has indicated
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that this simple construction insures a satisfactory control of tem-
perature. An incubator of this size will easily accommodate twenty
to thirty cages containing five rats each or a total of 100 to 150
animals. The initial expense of construction and the cost of opera-
tion of the incubator are very small.
Method of tnjection.-While the rats are in the incubator room all

food and water are withdrawn. On the following morning the rats
are weighed and marked by the use of a skin stain. They are im-
mediately injected subcutaneously with insulin (concentration
adjusted so as not to exceed 1 c. c. per dose) and replaced at once in
the incubator. We have found that the subcutaneous, intraperi-
toneal, and intravenous administration of insulin produce the same

rt 00
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sy7mptoms in rats; the dose necessary to produce symptoms or death
varies, however, with the mode of injection (Chart I).
It will be seen that the subcutaneous injection produces the

greatest effect, the intravenous injection being slightly less effective,
and the intraperitoneal mode of administration being the least
effective.,
We finally have adopted the subcutaneous method for the following

reasons: First, this is the method used clinically; second, the presence

of any toxic impurities, such as albumoses, histamine, etc., would not
increase the toxicity of the preparation as much as when given
intravenously; and third, the subcutaneous injection insures a more

gradual absorption, slower rate of elimination and, therefore, more

I The low effectiveness of the intraperitoneal injection may possiblybedue to the ability of the liver to
dispose of a large part of injected insulin in some unknown way, thus preventing access of the drugto the
general circulation.

1941



Augst 8, 1X4 1942

prolonged effect, than when the ulin is njected directly into the
circulation. Technically, subcutaneous injections also require much
less time than the intravenous injections, and the latter method does
not increase the accuracy of the results.

TABLE 1.-Blood sugar of normal albino rats on standard diet starved 17 hors
previous to bleeding.

Rat No.

2
3-
4-
5-
6
7-
8

10.___

12-
13
14
15.
16
17
18

___ ___ _ _ _ _ _ _

20
21
22
23
24

27
28
29~
30
31
32
33-
34-
36

37-

I---

41

Weight.

GM.
124

100

104
100
130
110

130
114
104
102
130
120
104
102
128
104
122

114
128
112
106
106
118

104
102
102
104
112
102
112
104
110
114
10

102
108

116
104
104

120
114
110

Blood
sugar.

Per cent.

0.113
.116
.107
.121
.126
.119
.115
.115
.112
.117
.116
.107
.113
.119
. 135
.103
.110
.121
.107
.108
.1,07
.117
.118
.115
.122
.117
.114
.113

.114
1o9

.115

.116

.113

.113

.111

.113

.106

.111

. 108

.108

.107

. 106

.106

Rat No.

44-
45-
46

47-
48

49-
50

51.
52
53-
54-
55 --

56
57-
58 _

59-
60

61
62

63

64

65

66.

67
68

69

70
71
72-
73-
74-
75-
76
77-
78

79

81
82
83

8
85

males.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Averagwerht=114 gms. Allma.
Average per cent of blood sugar=0.113.

Blood sugar as affeeted by starvation and insulin.-It was desirable
to determine the blood sugar in rats after the period of starvation
and also following the injection of insulin. The variation of the
blood sugar of starved rats, as affected by age, season, and sex will
be the subject of a separate report. Suffice it to say here that the
usual variations are observed in rats as are noted in rabbits. Table
l gives the blood sugar values of standard male albino rats starved
for 17 hours previous to bleeding. The blood was obtained by
decapitation of the anil and collection of the blood in small glass
vials containing a film of dry potassium oxalate. Myers and Bailey's
modification (1919) of the Lewis and Benedict method was used,

Weight

Gms..118
114
122
124
130
114
120
118
128
124
124
114
122
118

.122
116
112
112
116
121
113
113
126
125
125
115
125
118
116
121
102
110
130
118
118
118
130
118
108
100
108
104

DB)(A
SUgar.

Per cent.
0.108

106
.116
.114
.109
. 1()3

101)
. 101

. 10)3

.107
109
.103
.111
.100
.109
.103
.111
.115
.108
.105
. 102
. 10)1
.102
.113
. 107
. 107
.119
. 103
.113
. II7
. 130
.114
.127
.10w
.143
.148
.144
.123
.1;0
.123
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employing 1 c. c. of blood. It will be seen from Table 1 that the
average percentage of blood sugar is 0.113 gram, with a minimum
of 0.100 gram and a maximum of 0.148 gram. This represents the
physiological variation under standard conditions. Table 2 shows
that 42 hours of starvation does not materially change the values
obtained with a period of starvation of 17 hours. Chart II shows
the frequency curve of the blood sugar values of rats. It will be
noted that the curve is much steeper than that obtained with rabbit
blood (Scott and Ford, 1923).

aU

/fil/gromrms deC&Co*e4o. /Occ ovBood.

TABLE 2.-Normal blood sugar of male rats starved 42 hours.

Rat No. Weight. Blood Rat No. Weight. Blood

GTams. Per cent. Grams. Per ce*t.
1 __--_--_------ 04 0.111 6 108 .102
2--- 120 .110 7 118 .111
3--- 108 .122 8 108 .112
4--- 110 .112 9 104 .121
5--- 108 .111 10 112 .12

TABLE 3.-Blood sugar and symptoms of normal female rats after subcutaneous
injection of insulin.

INSULIN PREPARATION NO. 1.

Time Blood Symptoms.

Rat No. after in-
sugar.

jection.

Minutes. Per cent.

1.---------------------- 93 0.049
2- -------------_-_-_-_------------ U1s8 .053
3- 141 .051 Killed
4------171 .05ON on

5--------- 103 .052 appearance
6---- --- ----------------121 .053of

7-87 .052 convulsions.
8--- _ 117 .049
9 54 .052
10 106 .052

;F,vVA ey anfd a

(75 rt7A 9; o. -A509 i1) Iot8
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TABLE 3.-Blood 8ugar and symptoms of normal female rats after subcutaneou's
injection of insulin-Comtinued.
INSULIN PREPARATION NO. 2.

Time BloodSypos
Rat No. after in- Symptons.

jection. sgr

Minuets. Per cenr.
11-62 0.049
12-31 .060
13-31 .046
14-60 .049

15 -26 .048 Killed16------------------ 3 .0Klle17 ------------------ ~~~~~~~~~~~37 . 055 on17-37 .055 appearance
18--7-- -9 .043 of19 -32 .054 convulsions.
20----------------- 28 .043

21-53 .054
22 ------- 77 .046

23-62 .054
24-128 .046

INSULIN PREPARATION NO. 3.

25 -160 0.068 Depression; slight paralysis.
26 -123 .059 Paralysis; mild convulsions.
27 -180 .063 Slight paralysis.

28 --------------------------- 240 .090Do.
29- O .063 Do.

30-120 .054 Do.

In Table- 3 data are given which illustrate the drop of blood sugar
resulting from the injection of insulin, using the technique describe(d
above. The animals were killed when symptoms of various degrees of
intensity appeared. It will be noted that the appearance of severe
symptoms (convulsions or coma) is associated- with a marked fall of
blood sugar to about 0.050 from an average of 0.1 13 before injection.
Milder symptoms (depression and slight paralysis) are accompanied
by a smaller fall in blood sugar (rat 25, blood sugar 0.068). A num-
ber of blood sugar estimations of animals having recovered from the
convulsions or coma and made 24 or 48 hours after the injection with
insulin and continued withdrawal of food showed that the blood sugar
had returned to the normal starvation level (Table 4). This fact
indicates that sufficient glucose is mobilized from the glycogen stores
or formed from protein and fat to compensate for the previous loss of
blood sugar. In view of the fact that the figures for the glycogen
content of muscle and liver (given below) show that the glycogen
stores are very low before and after the administration of insulin to
starved rats, it is suggested that the return of the blood sugar to
normal 24 hours after administration of insulin is brought about to
a considerable extent by the formation of glusose from protein aind
fat. This view is in harmony with some recent observations of
Osborne and Mendel (1924) which prove that sufficient glucose is
formed on a diet entirely lacking in carbohydrates to keep rats in
good health and permit normal growth.
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TABLE .-Blood sugar and symptoms of normal albino female rats £4 and 48
howsr after injedion of insulin.
INSULIN PREPARATION NO. 2.

Rt No. Tinjeetion. Blood Symptoms on day of injection.
_ ~~~~~neto. sugar_

Hrs. min. Per ccnti.
sl -- ---- ------------ 47 25 0.1 Deprion; paralysis; recovery.
32 - -47 16 . 090 Beginning paLralysis; convulsion; recovery.
33 -------------------- 47 44 . 130 Dpesio; slight paralysis; convulsioan; recovery.
34 -------------------- 47 54 .110 Depression; paralysis; convulsions; recovery.
35 --- 47 3C .112 Depression; paralysis; recovery.
36 -------------------- 47 38 .102 Depression; paralysis; convulsions; recovery.
37 ------------------ _47 57 .124 Paralysis; convulsions; recovery.
38 -------------------- 24 . 112 Depression; paralysis; recovery.

Glycogen content of s7keletal muscle and liver.-Information as regards
the glycogen content of the skeletal muscle and liver of rats before
and after injection of insulin is of interest in connection with the
action of the drug in this species. The method of Pfluger (see
Plimmer: Practical Organic and Bio-chemistry, p. 209) was used for
the determination of glycogen. The glycogen so obtained was
hydrolyzed in the usual manner and the resulting glucose titrated by
Bertrand's method.

TABLE 5.-Glycogen content of normal male albino rats starved 17 hours in constant
temperature closet- Ch-orofornwd.

I ~~~~~Glyoogen.
Rat No. Body WeightIweight, of liver.

Liver. Muscle.

Gram. Grant. Per cent. Per cent.
1 _----106 4.20 0.027 0.072
2 - 100 5 00 . 009 .081
3 - -102 & 50 .018 .126
4 - 1- 5.15 .018 .*72
5 _ 9 5. 78 . 018 . 081
6 __-10_--- 5.52 .009 .081
7 _- 102 & 55 .018 .112
8 --- 102 5.15 .009 .090
9 _--- 100 5 80 .009 . 090
10 __-- 4.82 .018 .063

AverWge- 100 5.33 .018 .0

TABLE 6.-Glycogen content of normcd albino rats starved 17 hours in consant
temperature closet. Bled to death.
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Tables 5 and 6 give the glycogen content of the liver and skeletal
muscles of rats starved for 17 hours. It will be noted that the aver-

age percentage glycogen content of the liver is 0.018 if the animals
are killed by chloroform and 0.053 if the animals are bled to death.
The difference in these figures is due to the fact that death from
chloroform leaves a very large amount of blood in the liver (compare
liver weight of the two series), thus reducing the glycogen percentage
of the organ. The glycogen content of the skeletal muscle, on the
other hand, shows an average of 0.090 and &.092 per cent, respee-
tively-practically no difference. This organ is not so vascular as

the liver and therefore differences in the method of killing the animal
do not have the same influence on the estimated glycogen as in the
case of the liver. Table 7 shows that insulin given in doses sufficient
to produce coma or convulsions is accompanied by a fall of 49 per

cent of liver glycogen and 60 per cent of muscle glycogen. Atten-
tion is called to the fact that all glycogen figures are very low, this
being due to the fairly long period of preliminary starvation.

TABLE 7.-Glycogen content of albino rats after injection of insulin; rats starved 17
hours in constant temperature closet before injection. Bled to death.

Glycogen (per cent).
RatNo. Body 'Se Weight ________Rat No. weight. ex. of liver. Symptoms.

Liver. Muscle.

Grams. ('rams.
I- 102 a' 4.30 0.036 0.027 Slight paralysls, paralysis, die(l.
2- 100 4.20 036 .027 Slight paralysis; died.
3- 98 4.60 .036 .045 Paralysis; died.

4- 100 4.60 .027 Do.

5- 98 cr 4.70 .027 Do.

6- 102 9 3 25 .027 .036 Convulsions; died.
7- 104 d' 4.60 .027 .054 Slight pralysis; died.
8- 102 5' &00 .036 .054 Do.
9- 100 d' 4.25 .036 .027 Do.

10 : 102 9 4.20 .027 .045 Do.
11 -102 6' 5.10 .018 .027 Slight paralysis; paralysis; died.
12 -102 9 4.90 .018 .027 Paralysis; died.
13 -100 9 4.90 . 018 .036 Slight paralysis; paralysis; died.

Average 100 4.51 .0271 .036

Individual variation in susceptibility.-As in other animals, so also
in rats, there is a striking individual variation in the susceptibility
to the action of insulin. In spite of all possible precautions aiming at
the elimination of factors which might operate in this direction (diet,
atmospheric temperature, breed 1), it is impossible to eliminate
individual variations in susceptibility. The criteria used were (1)
the absence or the intensity of symptoms in a series of standardize(c
rats, and (2) the mortality rate. Data illustrating the former will be
presented later. In Chart III a mortality curve is given, obtaine(
by noting the percentage of deaths occurring in a series of 440 rats
with an average body weight of approximately 110 grams and in-

I S seems to have no influence on the toxicity.
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peolWe ih imreas9ig cd6ses of lhe same lot mimber of insulin. The
perceatmge MWtaJity ioiewkdose is platbed as ardMtes and the dose,
*expresed in clinical units per kilo body weight, as shcissae. The
figu.res on the :Gurve indicate the inumbe of animals injected with
each dose This curve is typial for a large number of other curves
obtained with other lots. It will be nolted that no death ocours with
2 clinical units. Three units give a mortality of 4 per cent; and from
there on the curve proceeds in regular fashion i.ap to 16 units, which
shaws a mortality of 95 per cent. Beyond this point the curve!flat-
tens out anid the results remain between 90 and 100 per cent. The
explanation of this curve is obviously as follows: The fatal -thresh-
old dose;lies between 2 and 3 units; below this no animals will die;
above this limit the more susceptible animals will die in increasing
numbers as the dose is increased. The flattening out of the curve
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above 11B units is dule to the fact that there.are always -a few of the
animals (5 to 1-0 per cent) which are highly resistant -to the -action of
insulin. The results :of the toxic action of insulin are, therefore, .not
mlike those obtained with arsphenamine.

Mortality $est or M. L. D.-If the mortality test is to be used .as a
criterionXofthe potency of insulin preparations, the definition of the
mminu.m leothal .dose -is a matter -of -coiention. At one time we
considered the M. L. D. the dose wlhich would kill 45 to 55 per cent
of the animals injected. This definition has much in its favor; but
for reasons which will become apparent later on, we have docided to
consider the M. L. Df. the s-n8mllest dose which will cause a mortality
of 90 to 100 per cent whan standardized rats are injected subeutan-
cously with increasing doses varying 100 per cent in strengvth, not
less than 10 animnals being, used for each dose. It is perfectly feasible
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to reach a fair estimation of the potency of insulin preparations by
means of the mortality test, especially if the test-is repeated-and the
M. L. D. is obtained by means of a curve constructed in the manner
described above. Some of the results obtained by the application of
this technique to a fairly large number of commercial preparations
of insulin are given in Table 8. The commercial preparations were
obtained through the courtesy of the Connaught Antitoxin Labora-
tories of the UTniversity of Toronto and Eli Lilly & Co., Indianapolis,
Ind. These commercial lots were passed by the Insulin Committee
of the University of Toronto as complying with the standards set up
by this committee and the date of release of these preparations is
between October 15, 1923, and April 15, 1924. In addition to these
preparations a few lots were purchased in the open market. Each
lot was tested as soon as possible, the test being repeated in the case
of some lots several weeks or months later for the purpose of ascer-
taining the presence or absence of deterioration. The ampules were
kept in their original containers protected from light and excessive
fluctuations of atmospheric temperature. The commercial lots
contained tricresol as a preservative, and were diluted with sterile
physiological saline so as to obtain a 20 per cent solution. The pH of
this solution was determined by means of indicators and gave values
of 5.2 to 5.8 for brand B and 3.6 to 5.8 for brand A.

TABLE 8.-Mortality tests (percentage mortality) on commercial preparations.

Dose in clinical units (as stated on label) per kilo body weight.
Lot No.-

2 3 4 6 8 12 16 24 32 48

1 - - 0 30 40 50 80 *100 100 .
2--- 0 10 50 50 70 80 *100
3--- 0 0 30 75 *100
4- 020 25 70 *90 100-
5- 010 70 *9 90 100
6- 0 0 20 30 60 U'J
7- - 20 70 100
8- *90-100- 100-
9---------------- --------25------*95------100---------10 - 0-15 45 *90 90 .

I1 -0 20 55 80 90 100 100
12 - - -------- 0 17 46 67 83. *98

13-0 07 10 33 5
14------------------------40 -----100 -----100.----
15------------------------40 -----100 -----100 .
16----------- 0 0 13 ----- 73 *100 95
17- -20 80-- *95 :-------::::-:18 - -10 65 9519-0 3 20 38 60 80 95 91 | 100

* M. L. D.

The data presented in Table 8 illustrate some of the findings of the
mortality test carried out on commercial preparations. Attention
is called to the fact that there are considerable variations in the Al.
L. D. of insulin Nos. 1 to 9, the M. L. D. of the most potent preparta-
tion (No. 8) being 6 units per kilogram body weight, whereas 48
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units of No. 6 caused a mortality of only 60 per cent. Larger doses
of this preparation could not be given as the supply of this lot was
exhausted. It is impossible to decide whether this low value was
due to deterioration or whether the original standardization on rab-
bits had been faulty. Taken as a whole, the average M. L. D. of
these preparations falls quite close to 16 units. Lots 10 to 19,
representing another brand of insulin, show less variation, the aver-
age M. L. D., with the exception of lot 17, being either 12 or 16 units
per kllo. Thle supply of lot 17 was not sufficient to permit of carrying
out more tests, but it is quite likely that 16 units may represent the
actual M. L. D. of this lot.
In order to obtain further evidlence as to the reliability of the

mortality test, certain lots of insulin were treated with adsorbing
agents (fuller's earth, charcoal). The mortality test showed that
the potency was completely lost as a result of removal of the active
principle by the adsorbing agents. Treatment of insulin solution
with sodium hydroxide also revealed destruction of the active prin-
ciple as shown by the mortality test. These observations agree with
similar observations made by others where rabbits were used. The
outcome of these experiments, therefore, adds strength to the assump-
tion that the mortality test actually determines the potency of insulin.
As of further interest in this connection we present a few protocQls

on the prompt relief of the symptoms produced by insulin in rats
following intravenous injections of small amounts of glucose. The
glucose was administered as soon as severe symptoms (convulsions
or coma) appeared.
Rat 1: Convulsions; 1 minute after 0.063 gn glucose per kilo showed marked

improvement. This was followed by relapse, but the animal survived.
Rat 2: Convulsions; greatly improved 1 minute after 0.063 gm. glucose per

kilo, but died during following night.
Rat 3; Coma; walked about 1 minute after 0.063 gm. glucose, but died 35

minutes later.
Rat 4: Convulsions; walked about 1y minutes after 0.125 gm. glucose per

kilo. Survived.
Rat 5: Coma; walked about 1 minute after 0.125 gm. glucose per kilo. Had

relapse, but survived.
Rat 6: Convulsions; walked about 1 miuute after 0.125 gm. glucose per

kilo. Had relapse, but survived.
Rat 7: Coma; recovered 2 minutes after 0.125 gm. glucose per kilo. Had

relapse, and died 84 minutes after glucose injectiom
Rat. 8: Convulsions; walked about 30 seconds after 0.25 gm. glucose per

kilo. Had relapse, and died 56 minutes after glucose injection.

These results plainly indicate that very small amounts of glucose
promptly remove the hypoglycemic symptoms. The symptoms are
therefore entirely due to a deficiency of glucose.
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Glucose protective test.-It might be argued, however; that the
results obtained by means of the mortality test are complicated by
the presence in the preparation of toxic substances (histamine,
albumoses, peptones), and that at least part of the toxic action
is due to these impurities. Moreover, the mortality test miglht
be criticized as using an end point far removed from the usual
conditions prevailing in clinical cases, with exception of cases of
diabetic coma. In order to meet this criticism we developed the
so-called glucose protective test. This test is based on the well-
established fact that glucose is a physiological antidote for insulin.
If it were possible to express the poteney of a given preparationi in
terms of the amount of glucose (glucose equivalent) required to
protect rats injected -with a M. L. D., the figures so obtained woul(I
be of great value. The procedure as finally adopted is as follows:
A series of 50 rats is injected subcutaneously, as described, with the
M. L. D. of insulin. Ten rats are kept as controls, the other 40
animals receive, in groups of 10 each, immediately after the insulin
injection, a 20 or 40 per cent solution of pure glucose in water by
stomach tube in the following doses:
10 rats, 1 M. L. D. insulin-Controls.
10 rats, 1 M. L. D. insulin- +5 grams per kilo glucose
*10 rats, 1 M. L. D. insulin -: + 6 grams per kilo glucose.
10 rats, 1 M. L. D. insulin- +8 grams per kilo glucose.
lOrats, 1 M. L. D. insulin- +10 grams per kilo glucosc.

The rat receiving the glucose solution is held by an assistant, and
a so-called Zebra French catheter of size 7 is easily introduced into
the stomach. The catheter is connected with a graduated syringe,
both catheter and syringe having been filled with the glucose solution
before insertion of the catheter into the stomach. The calculatel
amount of solution is then introduced, the catheter is withdrawn,
and the animal is placed in the incubator room. With a little
practice this operation is done very easily and requires no more
time than any other injection.
The results obtained with the glucose protective test have been

very gratifying. Table 9 shows the variations in the results whicli
may be expected. The data in this table were obtained by repeating
the test on one large standard lot of insulin obtained through the
courtesy of.Eli Lilly & Co. The results indicate plainly that the
test is quite accurate. With one exception the variation did not
exceed 20 per cent, i. e., the protective dose of glucose was between
8 and 10 grams per kilo body weight.

1950
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TABLE 9.-Glucose protective test of standard insulin.
]Deofinmil6clincal units per kilogram. Glucosegiven as 40 per cent solution. Number of animals

injected with each dose= 10.

Time of
Mortal- death

Date of test. Glucose.- ity. after in- Symptoms.
jection

(average).

Mlarch 11 .

Mfarch 13-

MIarch 14-

MAlrch 15-

Alarch 18-

March 19

Mfarch 20

MTarch 21

March 22

Mlarch 25

Gas. per
kilo.

0
5
6
8
10
0
5
6
8
10
0
5
6
8
10
0
5
6
8
10
0
5
6
8
10
0
5
6
8
10
0
5
6
8
10
0
5
6
8
10
0
5.
6
8
10
0
5
6
8
10

Per cen.
100
40
30
20
0

100
40
20
10
0

100
40
30
0
0

100
0
0
0
0
90
10
20
0
0

100
20
10
0
&

100
50
30
10
0
80
20
30
10
0
80
30
20
10
0
80
30
30
10
0

Minuta.
171
268+
259
268
196
269
158
146

155
264
296+

150

364
317+

171
216
201

15.
284
247
289

288
239
307

.16
333
309+
269

258
286
339

10 severe.
6 severe, 4 mild.

Do.
5 severe, 5 mild.
7 mild, 3 absent.
10 severe.
6 severe, 4 mild.
6 severe, 3 mild, 1 absent.
3 severe, 3 mild, 4 absent.
2 mild, 8 absent.
10 severe.
7 severe, 3 mild.
4 severe, 6 mild.
1 severe, 4 mild, 5 absent.
2 mild, 8 absent.
10 severe.
1 severe, 3 mild, 6 absent.
1 mild, 9 absent.
10 absent.

Do.
10 severe.
8 severe, 1 mild, 1 absent.
6 severe, 3 mild, 1 absent.
3 severe, 4 mild, 3 absent.
10 absent.
10 severe.
6 severe, 3 mild, 1 absent.
7 severe, 2 mild, 1 absent.
1 severe, 2 mild, 7 absent.
4 mild, 6 absent.
10 severe.
8 severe, 2 mild.
7 severe, 3 mild.
3 severe, 5 mild, 2 absent.
5 mild, 5 absent.
10 severe.
2 severe, 6 mild, 2 absent.
5 severe, 5 mild.
4 severe, 1 mild, 5 absent.
1 mild, 9 absent.
10 severe.
7 severe, 2 mild, 1 absent.
8 severe, 2 mild.
2 severe. 2 mild, 6 absent.
3 mild, 7 absent.
10 severe.
6 severe, 4 mild.
4 severe, 3 mild, 2 absent.
2 severe, 3 mild, 4 absent.
1 severe, 9 absent.

The test has been applied to a fairly large number of commercial
lots. The results are given in Table X. It will be seen that, on the
whole, the glucose equivalent of commercial preparations does not
show very great variations. The exceptional values ihay partly be
due to inaccurate standardization by means of the rabbit method or
to deterioration.
The figures in the column headed "Number of rat units found"

were obtained as follows: 1 rat unit required 8 grams of glucose per
kilo to protect against 1 M. L. D. of insulin, Lot A 2; therefore Lot
A 1 which required only 5 grams of glucose to protect against 1

16160-24t-2
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M. L. D. contains less than 1 rat unit, i. e., 8: 5=1 * x or 0.625 rat
units. The figures in the last column, "Number of clinical units as
calculated from rat test," were obtained as follows: One rat unit is
arbitrarily set as equivalent to 16 clinical units. Lot A 2 contains
16 clinical units per c. c. as tested by- the rat method. The label,
however, states that it contains 12 clinical units per c. c. Lot A 1
tested by the rat method contains 0.625 rat units per c. c.; therefore
1 rat unit :0.625 rat units =16 cliniscal units : x clinical units, or
x=10 clinical units.
A comparison of the figures presented in the last two columns

indicates that insulin brandA shows a maximum difference in potency,
as tested by the two methods, of 54 per cent (Lot A 3 being 54 per
cent weaker when tested by the rabbit method than when tested by
the rat method).
Brand B shows a maximum difference of 60 per cent (Lot B 2

being 60 per cent stronger when tested by the rabbit method than
when tested by the rat method). Lot B 3 and B 4 gave the same
values with both methods.

TABLE 10.-Summary of glucose protective test. Commercial preparations.
(Standard technique uwed. At least 10 rats were run on each dose, and 130 rats
on lot B 8.)

Number of clinical
units.

Doef oraltyGlucose Number______
Insulin preparation. Dnsuon Mortalityf prue of Mt AAs c_c_perklo. cntroldose. found. stated lated

on from rat
label. test.

c. c. Per cent. kilro
A 1 - - 1.6 90 5 0.625 16 10
A 2 - - 1.2 100 8 1.00 12 16
A3- 1.2 90 13 1.625 12 26
A 4- 2.4 90 10 1.25 24 20
A5- 1.6 100 10 1.25 16 20
B 1- 1.6 90 6 0.75 16 12
2- 1.6 90 5 0.625 16 10

B 3- 1.6 98 8 1.00 16 16
B 4- 1.6 100 8 1.00 16 1c
B 5- 1.6 100 10 1.25 16 20

B 6-2.2 4 95 10 1.25 24 20
B 7-- 1.6 100 12 1.50 16 14
B 8-. ,-.-,- - L6Ot 95 10 1.25 16 20

Standardization of an insulin preparation of unknown strength.-
The first step' in the standardization of an insulin preparation of un-
known strength by the rat method is to determine the range of the
M.L. D.

Three rats are injected subcutaneously with each of a series of
five doses of 100 per cent variation ranging from 1 c. c. to 16 c. c
per kilo of body weight. Taking the dose next below that which
kills two out of three rats, a series of three doses with 100 per cent
variation is run, using 10 rats on each dose.- The dose that kills
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90 to 100 per cent of the rfats is the M. L. D. and is used in the
glucose protective test with 5, 6, 8, and 10 grams of glucose per kilo
of body weight, respectively, per oe. This test requires 50 rats-
10 receiving the M. L. D. without glucose as a control.
The complete standardization of the insulin preparation requires

95 rats-15 on the first test, 30 on the second, and 50 on the third.
Deterioration.-We have obtained definite indication of deteriora-

tion of a large batch of insulin kept under the following conditions:
This batch (500 c. c.) was received from the manufacturer February
1, 1924, in a brown glass bottle fitted with rubl5er stopper. Eadni
cubic centimeter was supposed to0 contain 20 clinical units. A por-
tion of the contents was removed for another experiment and the
bottle was kept in a cold room at 30 C. Beginning March 5. the
preparation was used for standardization purposes. Before removing
the desired portions needed for the several tests, the bottle was
shaken. The sample was taken by means of a pipette which had
been cleaned and dried with alcohol and ether. The bottle was
returned immediately to the cold room.
During March and April numerous tests gave practically 100 per

cent mortality (95 per cent on 160 rats) with 16 clinical units per
kilogram body weight. On May 7 the mortalitv was 70 per cent on
16 units. On May 8, 9, and 10 glucose protective tests were run
using 32 units, giving 100 per cent mortality in the controls. On
May 12 the mortality test gave 50 per cent with 16 units. In order
to determnine whether the drop in mortality was due to decrease in
toxicity of the drug or to an increased seasonal resistance of the
rats, a number of other lots of insulin of which the M. L. D. had
been determined previouslv were retested, with the following nega-
tive results:

Prepara- Clinical M. L. D. D
tion. units. mortality. ate.

Per kilo. Per cent.
1 - 16 100 Apr. 23

90 May 13
100 May 15

2 - 16 100 Apr. 2
100. Apr. 3
100 May 14

3 - 16 100 Apr. 24
90 May 14

4 - 24 100 Feb. 18
100 May 15

Although the standard lot contains 0.4 per cent tricresol as a
preservative, the deterioration noted might possibly be attributed
to bacterial growth. The sterility of the diluted preparation was
tested on nutrient agar plates. Incubation of the latter for 24 and
48 hours showed sterility. In view of the above data it may be
concluded that a considerable deterioration of the potency of the

1953
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standard inisulin solution had taken place, which is evidently not
due to bacterial growth, but must be due to some other cause.
The Connaught Antitoxin Laboratories advise the storage of in-

sulin at ordinary room temperature. A toxicity test in our labora-
tory using one of their lots gave identical results with two portions,
one of which had been stored at a temperature of 3°C. and the other
at laboratory room temperature (approximately 680.F.) for 40 days
prior to testing.

Discussion.
In our experience the mortality test as described yields a good

estimate of the potency of insulin, but we believe that the combina-
tion of the mortality and glucose protective test forms an even better
foundation for the biological standardization of this drug. The
combination of the two tests should insure the estimation of the
specific action of insulin in terms of glucose. It is obvious that
any technique which allows the accurate estimation of the glucose
equivalent is very highly desirable. Completely depancreatized
dogs or clinical cases of diabetes are not so suitable for this purpose
as the standardized rat. Work on the depancreatized dog is rather
difficult, both technically and for the reason that it is difficult to
adjust the metabolism of these animals in a satisfactory manner for
long periods of time. Human diabetics, on the other hand, vary in
their glucose equivalent from case to case according to the degree of
deviation of their metabolism from the normal. This is shown very
clearly by the various figures given for the clincal glucose equivalent.
Woodyatt (1922) obtained a maximum utilization of 1.0 to 1.5

grams of glucose per clinical unit of insulin on carefuUy selected
diabetics. The literature accompanying insulin manufactured by
the Connaught Antitoxin Laboratories states that one clinical unit
will enable a diabetic to use 1 to 4 grams additional glucose, depend-
ing on the severity of the case. The product of Eli Lilly & Co. is
claimed to allow the utilization of 1.5 to 2 grams additional glucose
per unit.

Ringer (1923), working with the completely phloridzinized dog,
finds that one clinical unit yields a maximum oxidation of 0.95
grams of glucose per clinical unit. Allan (1924) established the
glucose equivalent on the completely depancreatized dgg, and found
that 16 clinical units of insulin cause the utilization of 7 grams
glucose.

It is of interest in this connection to compare the glucose equiv-
alent of insulin as determi'ned in the rats, with the figures mentioned
above. According to definition, 16 clinical units should be corn-
pletely antagonized by 8 grams of glucose in the rat, or one clinical
unit by 0.5 grams. This latter figure is therefore the glucose equiva-
lent in rats as obtained by our method. It will be-noted that this
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figure is lower than any of the figures for glucose equivalents given
above (with the exception of Allan's figure), and this is easily ex-
plained by the fact that the amount of glucose required to protect
against death is naturally lower than the dose of glucose which
would keep the carbohydrate metabolism at the normal level.

All of the commercial lots of insulin studied by us had been stand-
ardized on rabbits and tested on selected cases of diabetes. The
fact that the rat test on the whole confirmed the findings obtained
on rabbits and human beings is strong presumptive evidence of the
reliability of the rat test. In subsequent communications we shall
submit further evidence of the reliability of the rat test and its use-
fulness in the study of certain phases of intermediate metabolism and
the antagonistic action of insulin on certain other endocrine products.
There is only one question which remains to be settled, and that is
whether different strains of rats will give different values. If so, the
adoption of the suiggestion made by the Edinburgh conference of the
use of a standard insulin powder should overcome this difficulty.
The technique of the test is simple anld the expense involved is prob-
ablv less than that involving the use of a large number of rabbits.
In order to ecoinomize on the number of animals we have found that
it is permissible to use for preliminarv work on a preparation of
unknown potency, rats which had shown only mild symptoms on
previous tests and which had not received insulin less than 10 days
previously. Even rats having recovered after severe symptoms can
be used, though they seem to show an increased susceptibility, as
indicated by a lower M. L. D. Rats of a greater weight than 100 to
120 grams mav also be used for a preliminary assay, but we have the
impression that the susceptibility of rats is affected somewhat by age.
An important advantage in work with rats is their great resistance

to infectious diseases, provided they are cared for properly; we had
a great deal of difficulty on this score with rabbits. Mice are very
susceptible to the ravages of mouse typhoid epidemics.
The fact that rats require a larger dose of insulin per kilogram body

weight than do rabbits and mice is no serious disadvantage.
The accuracy of the rat test insureg a mtaximum error of 20 per

cent, and this is perfectly permissible in biological standardization.
The average commercial preparation released by the Insulin Com-

mittee will require 16 clinical units per kilogram body weight to
produce a mortality of 90 to 100 per cent in rats. About 8 grams of
glucose per kilogram are required to protect 100 per cent of rats from
death when injected with 16 clinical units of insulin per kilogram-
body weight. Ti, then, should be the requirement of preparations
Ir clinical use tested by our method.
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CoIuuhu
1. Albino rats respond to insulin in the same manner as do other

animals. The symptoms are: Increasing weaknes followed by
coma. Occasionally rolling convulsions are noted similar to those
observed in rabbits. Death is preceded by respiratory failure.

2. The toxicity of insulin in rats shows marked differences accord-
ing to method of administration of the drug. The toxicity is greatest
with subcutaneous injections, lower with intravenous, and lowest
with intraperitoneal injection.

3. The frequency curve of the blood sugar of rats kept on a standard
diet, followed by a period of starvation of 18 hours, was determined.
This curve shows that the standard deviation is much smaller than
in the case of rabbits.

Severe symptoms produced by a subcutaneous injection of insulin
into standardized rats are accompanied by a fall of blood sugar from
an average value of 113 millligrams per 100 c. c. blood before injection
to 50 milligrams.

4. The glycogen content of the liver of standardized rats shows
differences according to the method used for killing the animals. If
the rats are bled to death, the liver contains 0.053 per cent of glyco-
gen and skeletal muscle 0.09 per cent. Insulin given in sufficient
amount to produce severe symptoms lowers the liver glycogen 49 per
cent and the muscle glycogen 60 per cent.

5. There is a considerable individual variation in susceptibility to
insulin in rats kept under standardized conditions. For this reason it
is adviable to use not less than 10 animals on each dose for purposes
of bio-asay.

6. The percentage of mortality increases very considerably by in-
creasing the atmospheric temperature at which the aninals are kept
from 150 C. to 290 C.

7. A method is described which permits the determination of the
minimum lethal dose of insulin in standardized rats. A further test
(glucose protective test) was elabor.ated for the determination of the
glucose equivalent of insulin.

8. These methods were used for the bio-assay of various commer-
cial insulin preparations, and insulin prepared by the authors. The
results indicate a considerable variation in potency of commercial
lots. If the test is properly carried out, the error in the result should
not exceed 20 per cent.

9. Evidence of deterioration as a result of storage of insulin was
obtained only in one case.

10. In order to conform with the present strength of the average
product released by the Insulin Committee of the University of
Toronto, the requirements of preparations tested by the rat method
should be as follows: The M. L. D. is the lowest dose per kilogram body
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weight which will cause 'a mortality of 90 to 100 per cent in a series
of animals. This dose would correspond to 16 clinical units per kilo-
gram body weight. Furthermore, 8 grams glucose per kilogram body
weight given per os at the time of the subcutaneous injection of the
M. L. D. of insulin should protect all of the animals so injected from
death.
The glucose equivalent as thus defined is therefore 0.5 grams per

clinical unit.
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THE PRESENT STATUS OF THE PARASITIC NEMATODE
FAMILY ASCARIDAE.

By C. W. STILEs, Professor of Zoology, and GERTRUDE BROWN. Laboratory Aide, Hygienic Labo-
ratory, United States Public Health Service.

The nematode genus Ascaris Linn., 1758, represented by the com-
mon lumbricoid worm of man, contains so many and so varied species
that they have gradually been assorted into three superfamilies, several
families, and numerous genera. Gradually the genus Ascaris came
to be restricted to parasitic nematodes with 3 lips. During the past
few years the 3-lipped ascarids have been considered to represent a
special family, which has been divided into various subfamilies and
a number of genera. The literature in question is scattered in med-
ical, veterinary, and zoological periodicals in North and South
America, England, France, Belgium, and Russia, and is completely
accessible to very few workers.

Since this group of parasites is of importance not only from a
standpoint of human as well as of comparative medicine, and since
it also has its r6le in international diplomatic correspondence, it seems
desirable from a standpoint of applied science, independent of the
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question of pure science, to bring the various genera together in one
place, for ready reference.

Naturally, some of the genera afe too recent to permit of prophecy
as to their probable permanency.
The following key gives the more essential characters of the present

genera of the family ASCARIDAM as now restricted; at least five of
these genera (Aseari8, Toxocara Belascaris, Toxascaris, Lagochila8s
car>, and Fusaria sensu lato) are reported as parasitic in man.
1(6) Immature forms which can not be allocated to. well-defined modern genera.

See 2.
2(3) Agamo-ascaris Stiles & Brown, 1924.-A general collective genus for imma.

ture forms; chiefly. encysted stages; no genotype is necessary.
3(2) Larval genera with definite genotypes; these may therefore eventually be-

come valid genera; present status sub judice. See 4.
4(5) Capsularia Goeze in Zed., 1800a, 5, 7-15.-Esophagus with distinct ven-

triculus. Tsd. tat. salaris=Ascaris capsularia from Salmo salar. Syn.
Stomachus Goeze In Zed., 1800a, 11, rut. albus (generic and specific names
refer to the white ventriculus)=salaris renamed, This genus seems to
belong in the ANISAKINAE, with the possibility that it may eventuaUy
supplant one of the other genera; Anisakis and Porrocaecum seem to come
into special consideration. This point can be determined only on basis
of European material from Salmo salar. Not Capsularia Oken, 1815,
coleopteron.

5(4) Filocapsularia Deslgch., 1824q.-Based on Filocapsularia communis in fish.
6(1). More or less mature forms. See 7.
7(8) Fusaria Zed., 1800a, sensu lato.-Ascarids of uncertain generic position.

Theoretically this is an objective synonym of Ascaris. Practically it is
a collective genus in the sense of Ascaris sensu lato. In order that Ascaris
s; str., type lumbricoides, may be restricted to a natural generic group,
and no longer lose its taxonomic significance by being used as a collective
group it is suggested that Fusaria s. 1. be used as the collective group in
which to place ascarids which can not be located generically in the
restricted genera. See 8.

8(7) Ascarids of fairly certain systematic position in genera which have at
present a restricted status. See 9.

9(55) $ubfamily position fairly well recognized. See 10.
10(12) GoEzIINAE BaYlIS, 1920, P, 263.-Body with rings of cuticular spines

(see also 56). Post-labial fringe and post-labial longitudinal ridges
absent. Syn. Goezinae Trav., 1920a.

11 Goezia Zed., 1800a.-Interlabia and alae absent. Lips flattened.
Esophageal appendix long; intestinal cecum short. Type armata=
a8carotdes from Silurue, Syn. Lecanocephalus Dies., 1839a, mt.
spin ulosus.

12(10) Body without rings of cuticular spines. See 13.
13(16) HETEROCHEILINAN Rail. & Henry, 1912.-Several raised longitudinal

euticular ridges immediately post-labial. Intestinal cecum present.
Post-labial fringe absent. See 14.

14(15) Heterocheilus Dies., 1839a.-Dorsal lip longer and quite unlike the 2
symmetrical ventral lips. Post-labial ridges 9. Esophageal bulb present
(not shown in original figure of type species). Spicules 2, alate.
Uteri 2. Mt. tunicatu8 s. heterolobus, from Manotits. Syn. Lobocephalus
Dies., 1838a, mt. heterolobus.
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15(14) rTppMokooe Linst., 190.-Alae absnt. Post4abial ridges 16. Mt
I.me2ai from Garwls.

16(18) Pos4abil longitudinal eutieular ridges absent. See 17.
17(19) CBO6SPHORINAz Bayis, 1920, P, 283.-Post-labial margin with fringe.
18 Cro&sophorus Ehrenb., 1828.-Alae absent. Intestinal coca 2, anterior.

Male with I spculum. Type dollarie:
19(17) Post-abial margin without frinfge. See 20.
21(38) ANIsAKINABzRail & Henry, 1912.-Muscular esophagus separated from

iptestine by a non-musukr ventriculus (so that esophagus is divided
tandem); or if ventriculus is absent., intestinal cecum is present.
General appearance like Asearis, i. e., smooth cutiele, transversely
striated but without cutitular spines or other raised structures.
Anterior eecum absent or present (springing from intestne and lying
along side of esophagus); posterioreecum or solid glandular appendix
absent, or present, developed in connection with the ventricular
portion of esophagus. Interlabia and dentigerous ridges present or
absent. Parasitic in intestine ehiefly of aquatic or at least of pisciv-
orous mammals, birds, reptiles, and fishes; larval stage encysted in
Aes. See 21. See also 4, Capsularia.

21(31) Non-muscular ventriculms present; esophagus without distinct muscular
bulb; alse absent. See 22.

22(25) Ventriculus without esophageal appendix. See 23.
23(24) Anisakis Duj., 1845a.-Intestnal ceeum, esophageal bulb and appendix,

and interlabis absent. Dentigerous ridge present. Type dussumierii
-=simplex (misdetermined).

24(23) Prroeaec'um Rail. & Henry, 1912.-Intestinal cecum, interlabia, and
dentigerous ridge present. Esophageal bulb and appendix absent.
Mt. crssum. Syn. Terranova Leiper & Atkinson, 1914 (tod. antarc-
tica from Muidus), fide Baylis, 1920, P, 258; but L. & A. report "no
interlabia " for the genotype.

25(22) Ventriculus with esophageal appendix. See 26.
26(28) Intestinal cecum absent. -See 27.
27 Raphidascaris Rail. & Henry, 1915.-One esophageal appendix and

3 interlabia present. Dentigerous ridge absent. Tod. acus.
28(26) Intestinal eecum prent. See 29.
29(30) Contracaecum. Rail. & Henry, 1912.-One esophageal appendix present.

Interlabia present. Dentigerous ridge and esophageal bulb absent.
Tod. spiculigerum. Syn. Kathlitena Leiper & Atkinson, 1914, tod.
osculata.

30(29) Multicaecum Baylis, 1923, P, 230.-5 esophageal appendices present (2
anterior, 3 posterior). Interlabia small, with well-marked grooves
running to bases of lips. Dentigerous ridges present. Cervical
papillae not prominent, considerably behind nerve-ring. Excretory
pore slightly behind nerve-ring. Tail of nmale without definite alae.
Spicules 2, equal; gubernaculum somewhat resembling that of Dujar-
dinia; caudal papillae few, arranged m1uch as in Dujardinia. Vulva
about equatorial; muscular vagina and unpaired portion of uterus
run caudad; the 2 branches of uterus very short, and so narrow near
the bifurcation as to contain only a single row of eggs. Eggs with
thin, finely granulated shell, of oval shape, with contents segmenting
when ready for laying. Tod. agile from Crocodilus.

31(21) Ventriculus and esophageal appendix absent. Intestinal cecum present.
See 32.

32(35) Esophageal bulb present. See 33.
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.33(34) Hysterothylacium Ward & Magath, 1917.-Narrow alae present. Body
without anterior tunic. Lips not prominent. Esophagus long, slen-
der, with terminal spherical bulb. Intestine with short simple cecil
directed caudad. Spicules 2, equal; papillae ?. Female unknowi.
Mt. brachyurum.

34(33) Dujardinia Ged., 1916, Rza, 21.-Alae absent. Interlabia present.
Dentigerous ridge absent. Esophagus with small posterior spherical
bulb. Intestinal cecum present. No esophageal appendix. Lips
with cuticle of their internal surfaces produced into large toothlike
structures apparently capable of being interlocked; these structures
are carried by 3 main cuticular lobes on anterior border of each lip.
Well-marked cuticular grooves run from interlabia to bases of lips.
Cuticle of body usually thin, with very fine and faint transverse
striation. A pair of cervical papillae present at some distance be-
hind nerve-ring. Excretory pore at level of nerve-ring. Tail of malc
with rather well-marked lateral alae extending for short distance in
region of cloaca; caudal papillae few; spicules 2, equal, slender; guber-
naculum usually present, of characteristic shape, with expanded aid(l
solid head at proximal end, and hollow and tapering distally; lumeni
of distal portion has opening on posterior surface of organ. Vulva
pre-equatorial, opening into miuscular, almost suckerlike "atrium"
(in genotype) from which the very long slender vagina runs mainlly
caudad; vagina ends in small, expanded egg-chamber, from which are
given off caudad the 2 uterine branches, narrow and coiled at first, but
expanding more posteriorly into 2 very voluminous and thin-walle(d
tubes, filled with eggs in mature individuals and running parallel
to each other. Ova with very thin, membranous shell, roundish-oval
or subglobular in shape, and with contents unsegmented up to timle
of laying, and usually separated by a large space from the shell.
Tod. helicina from Crocodilus. Compare 47.

35(32) Esophageal bulb absent. Dentigerous ridge present. See 36.
36(37) Arnplicaecum Baylis, 1920, P, 262.-Small interlabia present. Intestinal

cecum wide. Esophageal ventriculus, bulb, and appendix absent.
Tod. colurum from Lophaetus.

37(36) Angusticaecum Baylis, 1920, P, 262.-Interlabia absent. Intestinal
cecum long, slender, originates slightly post-esophageal. Esophageal
ventriculus and appendix absent. Tod. holopterum from Testudo.

38(20) ASCARINAE Trav., 1913.-Ventriculus, esophageal appendix, and intes-
tinal cecum absent. Esophagus entirely muscular, with or without
posterior bulb. Interlabia and alae absent or present. At least some
of the genera do not require an intermediate host. See 39.

39(44) Cephalic alae present. See 40.
40(43) Alae confined to head, giving arrow-shaped head. Interlabia absenlt.

See 41.
41(42) Toxocara Stiles, 1905.-Esophageal bulb present. Oral end bent

ventrad. Cuticle coarsely striated. Tail of male conical; a papillae-
bearing protuberance post-anal. Testis pre-equatorial. Vulva pre-
equatorial. Eggs corrugated. Development without intermediate
host. Tod. canis, renamed werneri, renamed marginata, from dogs.
Syn. Belascaris Leiper, 1907, tod. mystax=cati.

42(41) Toxascaris Leiper, 1907.-Esophageal bulb absent. Oral end bent
dorsad. Cuticle finely striated. Tail of male tapers to a point.
Testis somewhat post-equatorial. Vulva about equatorial. Eggs
oval, smooth. Tod. leonina.



1961 Julust 8, 1924

43(40) Lagochilascaria Leiper, 1909.-Alae extend entire length of body. Thick
lips separated by furrow from body; small interlabia without itpulp;
the cutting angle of each lip bifureated. Eggs thick shelled with
mosaic pattern. Mt. mino.

44(39) Cephalic alae abset. See 45.
41(48) Interlabia present. See 46.
48(47) Opkidascars Baylis, 1921, P, 412.-Lips almost square, with more or

less rounded amgles, and generally as broad a long; dorsa lip slightly
smaller than ventro-lteral lips; interlabia usually well-developed;
from the interlabia deep transverse grooves in cuticle run partially
around the bases of main lips towards their main axes. Esophagus
relatively short, without bulb or ventrieulus; neither esophageal nor
intestinal cecum (the intestine, however, is frequently pushed up into
an annular "eccum" around the posterior end of esophagus). Vagina
and uterus run caudad; uterus with two parallel branehes; vulva
usually post-equatorial; and genital organs (in both sexes) usually
confined post-equatorially, often causing fusiform thickening. Tod.
filaria from Python.

47(46) Trispiculascaris Skrj., 1916, 123.-Gubernaculum present. Small body
with rather large lips provided with auricular outgrowths on the sides;
dentigerous ridge and initerlabia preset. Esophagus and intestine
simple, without blind diverticula. Tall of male strongly bent and
provided with wide alae and very few preanal and postanal papillae
arranged in one row on each side of body; 2 fine, thin spicula, equal.
Tail of female straight, conically pointed. Vulva pre-equatorial.
Parasitic in alimentary tract of reptiles. Mt. tod. heLicina Mol. of
Skrj., from Croeodiluss. Note that DO?jardinia (34) is based uipon
helicina which is reported as having an intestinal cecum. Possibly
there is a confusion in specific determuination of specimens.

48(45) Interlabia absent. See 49.
49(52) Uteri more than 2. See 50.
50(51) Polydelphis Duj., 1845a.-Uteri 4. A rudimentary cecum sometimes

present. Esophageal bulb and ventriculus absent. Mt. anoutra.
51(50) Hexametra Trav., 1920a, 64.-Uteri 6. Dentigerous ridge present.

Esophageal bulb and cecum absent. Intestinal cecum absent. Tod.
hexametra from Chamaeleo dilepis.

52(49) Uteri 2. See 53.
53(54) Orneoascaris Skrj., 1916, 124.-Tail of male with broad alae. Dentig-

erous ridge present. Body of medium size. Large lips, 3; interlabia
absent. Alimentary tract simple, without ceca. Tail of male with
lateral, wlde, alae; spicules 2, equal, of a verv delicate structure;
gubernaculum absent; preanal papillae not numerous, pedunculate
(7 pairs), their free end resembling the crown of a double flower, con-
sisting of a complex of petal-shaped lobes; postanal papillae sessile;
venter of tail of male marked both in longitudinal and in transverse
directions with series of furrows which form a fine mosaic network of
stellate loops; this network partly prealatc; Vulva preequatorial.
Large oval eggs. Parasitic in intestines of Amphibia. Mt. chrysan-
themoides from Bufo species, Brit. E. Africa.

54(53) Ascaris s. str. Linn., 1758a.-Tail of male without alae. Dentigerous
ridge present. Esophageal bulb and appendix, and intestinal cecum
absent. Spicules 2, equal; tail of male with numerous ventral preanal
and postanal papillae. Vulva nearly equatorial or preequatorial.
Eggshell thick, usually with numerous mamillate projections on its
outer albuminous layer. Parasitic in intestine of mammals. Develop-
ment without intermediate host. Tsd. lumbricoides from Homo.
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55(9) 'Subfamily position sub judice. See 56.
66(57) Echinonema Linst., 1898b.-Secernentes, polymyaria: Rings of spines

about body. Spicules 2, equal, rather short. Head end thickened,
armed with 2 rings of rather long, sharp spines; neck short, unarmed,
narrower than head; followed by rings of shorter thorns which pierce
the skin; this spinose armature extends caudad to twice length of esoph-
agus;.then follow rings of very fine spines which extend to caudal end.
Mouth opening triangular without papillae. Esophagus muscular,
(pictured) not divided tandem and without bulb and ceca; intestiiie
(pictured) without ceca. Nerve ring in swollen head portion. Tail of
male acutely- pointed; papillae on tail end of male, 3 pairs preanal,
3 pairs postanal papillae and 1 pair adanal papillae. Vulva pre-
equatorial on border between 1st and 2d fourths. Eggs globular,
thick-shelled prior to division; later when embryonated the shell be-
comes relatively thinner. Mt. tod. cinctus. Syn. Hoplocephallis
Linst., 1898a, renamed.

57(56) Body without rings of spines, at least these are not reported. Spicule
single. See 58.

58(59) Acanthocheilus Mol., 1858d.-?AsCARIDAE: Spicule 1, short, arched,
with knob on free extremity. Lips 3, with semiicircular free margini,
each lip bearing a median, rather centrally located papilla and 4 spines
arranged in pairs, 1 pair each side of midline of lip and each pair poilnt-
ing toward and practically engaging the nearer pair of adjoining lips.
Interlabia absent. Head of slightly greater diameter than neck anid
circular in view en face. Body ascaridiform, cylindrical, about 20 to
60 mm. long. Esophagus compo4ed of 4 distinct tandem regions, (1)
an anterior swollen portion, (2) a narrower portion, (3) a second swolleni
portion and (4) a distinct striated (hence muscular) bulb; no glandular
ventriculus, diverticulum, or cecum shown in published illustrations.
Cuticle with fine transverse striations, without spines or fringe. Tail
awl-shaped. Anal zone of tail of male much thicker than postanal
zone, and anus (A. bicuspis) said to be lateral near a precaudal promi-
nence. Vulva preequatorial. Eggs about 52 P, with more or less
pentagonal to hexagonal shell which shows undulating striations. Mt.
quadridentatus from Mustelus plebejus.

59(58) Heligmus Duj., 1845a.-Spicule 1, very long, flexible, can form a helix
spiral and formed of transparent striated tube. Body cylindrical,
slightly attenuate toward extremities. Head obtuse. Lips not very
distinct. Esophagus muscular, swollen; " ventricule distinct" [=?
ventricule or ? bulb]. [No mention of spines, ridges, fringes, ceca.]
Tail of male inflexed, conical, with double row of ventral papillac.
Anus on prominent tubercle. Vulva preequatorial. Mt. longicirrus
from Pleuronectes platessa.

Examinations for Entrance Into the Regular Corps of the United States
Public Health Service.

Examinations of candidates for entrance into the Regular Corps of the United
States Public Health Service will be held at the following-named places on the
dates specified:

Washington, D. C., September 15, 1924.
Chicago, Ill., September 15, 1924.
San Francisco, Calif., September 15, 1924.
New Orleans, La., September 15, 1924.
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Candiddates must be not less than 23 nor more than 32 years of age, and they
must have been graduated in medicine at some reputable medical college, and
have had one year's hospital experience or two years' professional practice.
They must pass satisfactorily, oral, written, and clinical tests before a board
of medical officers and undergo a physical examination.

Successful candidates will be recommended for appointment by the President
with the advice and consent of the Senate.
Requests for information, or permission to take this examination should be

addresd to the Surgeon General, United States Public Health Service, Wash-
ington, D. C.

DEATHS DURING WEEK ENDED JULY 26, 1924.
Summary of information received by telegraph from industrial insurance companies
for week ended July 26, 1924, and corresponding week of 1923. (From the
Weekly Health Index, July 29, 1924, issued by the Bureau of the Census, Depart-
ment of Commerce.) vve nu ~oruo-nweeK enueu

July 26, 1924.

Policies in force _---- 56, 612, 880
Number of death claims - 9, 508
Death claims per 1,000 policies in force, annual rate 8. 8

Uorrmponding
week, 1923.
52,979,683

8, 504
8& 5

Deathsfrom all causes in certain large cities of the United States during the week
ended July 26, 1924, infant mortality, annual death rate, and comparison uith
corresponding week of 1923. (From the Weekly Health Index, July 29, 1924,
issued by the Bureau of the Census, Department of Commerce.)

Week ended July Deaths under 1
26,1924. Annual yeat. Infant

death rate mortal-
per 1,000 ity rate,

Cit3T. ~~~~~~~~~~WeekCorre- week
Total Death pondn ended sponding elnded

deaths. rate. Week, July 26, vweek, u 26,
12. 1924. 1923. 1924.2

Total (62 cities) .

Akron .--
Albany 4__________------------------------
Atlanta-----,------
Baltimore 4 . ----------------------
Pirmingham ------

Boston-,- ------

Bridgeport -----------------
Buffalo- ----------------
Cambridge .------------------
Camden .- .-----------------
Chicago 4 ,- -------------------------
Cincinnati -----------------
Cleveland --------------
Columbus -------------
Dallas --
Denver ------------------------
1)es Moines ------------------
Detroit _ - --------------------
Duluth
Erie ------------------------------
Fall River 4 --------------------
Flint ---- --------------------------

5,654 11.0

30
34 15.0
97 22. 2
167 11. 1
59 15.3
166 11.1
33 ----
124 11.9
19 8.9
32 13.2
565 10.0
113 14.4
151 8.6
67 13.1
39 10.8
53-
33 11.9

207
13 6.3
23
28 12.1
15-

3 10.9

13.3
22. 2
12.4
19.2
11.3

1Q0.
11.2
14.7
9.6
14.2
8.3
13.2
15.4

7.4

7.81X9-.--

722,

5
3
15
21
10
25
2
12
2
3
72
15
21
6
2
2
5

28
3
1
5
2

3782

1
3
16
32
21
20
3
9
1
6

81
14
16
8
10
10
0
40
3
0
6
3

33
68
-63

32
51
35
49
67
94
53
57

52
65
21
70
35

F'ort Worth - ---------------- 28 9.9 & 0 2 2
Grand Rapids -_ --------------------- 37 13. 0 5.4 3 1 47
hlouston -------------------- 44 --- 12 8
Indianapolis ----------------- 89 13.2 14.8 10 11 74
Jacksonville, Fla - 43 21.9 17.7 6 6 .-.

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

estimated births for 1923. Cities left blank are not in the registration area for births.
3 Data for 60 cities.
4 Deaths for week ended Friday, July 25, 1924.
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Deaths from aU causes in certain lrtrge cities of the Utnited Stiaes during the weelk
ended July 26, 1924, infant mortality, annual death rate, and compartson with
corresponding week of 1923. (From the Weekly Health Index, July 29, 1924,
issued by-the Bureau of the Census, Department of Commerce.)

Week ended July Deaths under 1
26,1924. Annual year. Infant

dath rate mortal.per 1,000 ity rate

Total Death pnng ended spending ended26deaths. rate. F 's=. July 26, *wee, Jl20,1924. 1923.

Jersey City - 77 12.9 10.8 10 12 71
Kansas City, Kans -21 9.3 10. 8 1 2 19
Kansas City, Mo -87 12. 6 12.4 6 17
Los Angeles ----------------- 177 ---- 16 24 50
Louisville -72 14.5 15. 6 8 17 75
Lowell - 27 12.2 9.1 7 9 125
Memphis -106 32.1 19.9 23 14
Milwaukee -67 7. 1 9.5 13 14 62
Minneapolis 93 11.6 10.2 5 5 27
Nashville4- 43 18.2 17.9 6 5
New Bedford -16 6.3 10.0 0 5 0
New Haven -44 13.0 9.9 9 4 119
New Orleans -176 22.4 17.1 22 19
New York -1,068 9.3 9.4 135 142 55

Bronx Borough -117 7.0 8. 5 10 11 35
Brooklyn Borough- 361 8. 6 8. 2 59 61 63
Manhattan Borough -462 10.6 10.5 47 56 48
Queens Borough -91 8.6 .6 16 9 81
Richmond Borough -37 14.8 12. 3 3 5 5.5

Newark, N. J -87 10. 2 10. 2 12 21 56
Norfolk -32 10.2 Ia13 8 6 143
Oakland -46 9.7 6.9 6 6 7
Oklahoma City -13 6.5 1
Omaha- 39 9.8 8.9 8 7 SC
Paterson -31 11.5 9. 7 3 2 51
Philadelphia -377 10.1 11. 4 49 52 6:1
Pittsborgh -132 11.0 11.2 30 19 102
Portland, Oreg -43 8. 1 12.0 3 5 31
Providence -55 11.8 14.2 8 * 15 65
Richmond ----------------- 56 15. 9 17.3 9 13 109
Rochester -65 10. 4 9 71
St. Louiis -180 11.5 10.6 17 20
St. Paul -53 11.3 10.6 7 6 60
Salt Lake City 4 - 29 11.8 9.9 2 4 40
San Antonio -43 11.7 13.0 9 9
San Francisco -123 11. 7 12 2 3 10 18
Schenectady -20 10.4 * 5.3 0 1 1)
Seattle- -------------------- 60 ---- 3 5 29
Somerville ------------- 17 8. 8 5. 3 4 1 109
Spokane ------------------- 7 - 3 3 66
Springfield, Mass -28 9.8 10.8 6 9 101
Tacoma - ------------------------- 19 9.6 10.8 1 2 24
Toledo -60 11.3 & 5 7 7 6i1
Trenton ---- ------------- 37 14.9 12.7 4 3 67

Utica -21 10.4 & 1 3 0 65
Washington, D. C -123 13.2 13.0 14 16 81
Waterbury - _ ------------------ 16 2 2 4'i
Wilmington, Del - 38 16.5 12.0 6 3 134
Worcester -38 10.1 11.7 2 5 21
Yonkers -14 6.7 6.3 1 1 22
Youngstown - 34 11.4 13.5 4 8 55



PREVALENCE OF DISEASE.

yo heath department, State or local, can effectively prevent or control diseae with-
Qut kawledge of wken, *tere, ad under wuat conditio. ca8e8#roaeurring.

UNIT STATES.

CURRENT WEEKLY STATE REPORTS.
These reports are preliminary, and the figures are subject to changc when later returns are rceived by

the Stab ath offi,ce.

Reports for Week Ended Aug. 2, 1924.

Cases.
Chicken pox - 7
Measles ..--- -.-- 1
Scarlet fever - - 3
Typhoid fever .---- 1

ARKANSAS.
Chicken pox .----,_-,,--,3
Diphtheria - - 3
Infln ,-- - 17
Malis - - 103
Measles --

Mumps -------------------------------------- 7
Pella _- 7
Scarlet fever -- - - - -1
Trachoma - -------- 1
Tuberculosis .,,,,- - 2
Typhoid fever- 45
Whooping cough --15

COLORADO.
(!3xchLsivo of Denver.)

Chicken po - - 2
Diphtheia - - 4
Mesles-- 1
Mumps-- 2
rneumoua --

Rabies -------------------------------
Scarletfev e r-------------------------------
Smailpo-- ---------

Tuberculosis -

Typhoid fever -

Whooping oQQIgh----------------
CONNECTICUT.

Cerebrospinal meningitis ,-.-.- -

Chicken pox -

Diphtheria -

Dysentery (bacillary)
Influenza-
Lethargic encephalitis-
Malaria-
Measles--------------------
Mumps ------------------------

Pneumonia (lobar)-
Poliomyelitis.
Scarlet fever - ---------------------

Trahoma- -----------------------------
Tuberculosis (all forms) .
Typhoid fever-- ---------------

Whooping cough -

1
3
1

32
2

15

2
16
21
3
2
1
5

24
18
4
6

19
1

39
8

4J

(19G

DELAWARE. C

Cerebrospinal meningitis .
Diphtheria
Measles-
Mumps ------------------------------- -

Scarlet fever - ----------

Tuberoulosis ------_
Typhoid fever .
Whooping cough .-,- _

FLORIDA.
Diphtheria ----- -----
Malaria -.--
Typhoid fever .-- -

GEORGIA.

Cerebrospinal meningitis -_,
Chicken pox _.,,
Diphtheria .--
Dysentery (bacillary) ,,-
Hookworm disease - -

Malaria -----------------------

Measles
Mumps ....
Paratyploid, fever
Pclagra- -----------------
Pneumonia---------
Smallpox -- - - -- --------------------

Tuberculosis (all forms)
Typhoid fever.--------
Whooping cougb

ILLINOIS.

1
2
3
2
6
3
3
4

9
40
10

1
2
7
17
7

32
1
4
4
5
10
2
26

18

Diphtheria:
Cook County -32
Scattering -19

Measls-132
Pneumonia -59
Poliomyelitis:

Cook County - - 2
Marion County - - 1
St. Clair County -,-- ,---

Scarlet fever:
Cook County -32
Scattering - 11

Smallpox -12
Tuberculosis -340
Typhoid fever - 34
Whooping cough -, 214

i5)

&AftVd%W
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KANSA-.
Cases.

Cerebrospinal meningitis 1-
Chicken pox-- 4
Diphtheria - - ------- 17
Influenza - - 2
Lethargic encephalitis -1
Measles - -18
Mumps - --------------- 30
Pneumonia-- 10
Poliomyelitis - - 1
Scarlet fever -28
Septic sore throat- 1
Smallpox - - 7
Tetanus --

Tuberculosis - -33
Typhoid fever --- 13
Whooping cough -38

LOUISIANA.
Diphtheria - -13
Hookworm disease --11
Malaria - -29
Measles- - 5
Pneumonia- - - 12
Scarlet fever - - 3
Smallpox - - 6
Tuberculosis - -33
Typhoid fever - - - 35

MAINE.
Chicken pox - - 8
Diphtheria - - 5
German measles - - 2
Measles- - 8
Mlumps -- 9
Poliomyelitis - -

Scarlet fever -- 18
Smallpox - -1
Tuberculosis - - 7
Typhoid fever - - 8
Whooping cough --18

MARYLAND.1
Chicken pox - - - 2
Diphtheria- 20
German measles - -

Influenza - -12
Malaria- - 2
Measles- 27
Mumps-- 3
Ophthalmia neonatorum--1
Pneumonia (all forms) --15
Poliomyelitis - - 6
Scarlet fever - -11
Tuberculosis- 44
Typhoid fever : 22
Whooping cough- 63

MASSACHUSETTS.
Cerebrospinal meningitis- 2
Chicken pox -24
Conjunctivitis (suppurative) - 12
Diphtheria -- 77
German measles -- 5
Hookworm disease- 2
Influenza -- 4

1 Week ended Friday.

AsBsAcRuSzTTS-continued.
Cases.

Measles ---------------------------------- 67
MUM-ps ------------ 33

Ophthalmia neonatorum -- 21
Pellagra - -------- 3
Pneumonia (lobar) -- 19
Poliomyelitis - - 3
Scarlet fever -

Septic sore throat - 7
Trachoma -3
Tuberculosis (all forms) -- 117
Typhoid fever - - 9
Whooping cough --54

MICHIGAN.
Diphtheria -57
Measles -9
Pneumonia- 22
Scarlet fever -104
Smallpox - 37
Tuberculosis- 68
Typhoid fever- 26
Whooping cough -117

MONTANA.
Diphtheria -3
Poliomyelitis:

Anaconda -1
Missoula- 1

Rocky Mountain spotted fever:
Musselshell- I

Scarlet fever -10
Smallpox -

Tularaemia-Hamilton -

Typhoid fever- 1

NEW JERSEY.

Cerebrospinal meningitis -_
Chicken pox,- 2
Diphtheria- 49
Measles -67
Pneumonia - 37
Poliomyelitis- 1
Scarlet fever- 2
Smallpox --------- 3
Typhoid fever- 1;
Whooping cough -230)

NEW MEXICO.
Diphtheria ------ 10
Measles-3
Mumps -

Tuberculosis -10
Typhoid fever -

Vincent's angina-- 2

NORTH CAROLINA.
Chicken pox- 4
Diphtheria -

Measles - 43
Poliomyeitis -

Scarlet fever -16
Septic sore throat -

Smallpox -14
Typhoid fever ----- 97
Whooping cough --- 155

MAssAcHunne-continued.
Cases.

Measles--------------------------------------- 67

MUMPS---------------------------------------
Ophthalmia neonatorum---------------------- 21

Pellagrg ---------------------------------------
Pneumonia (lobar)---------------------------- 19

Poliomyelitis---------------------------------- 3

Scarlet fever----------------------------------- -r,8

Septic sore throat ----------------------------- 7

Trachoma-------------------------------------- 3

Tuberculosis (all forms) ------------------------ 117

Typhoid fever--------------------------------- 9

Whooping cough------------------------------ 54

MICHIGAN.
Diphtheria ------------------------------------ 57

Measles --------------------------------------- 49

Pneumonia------------------------------------- 22

Scarlet fever ---------------------------------- io4

Smallpox-------------------------------------- 37

Tuberculosis ------------------------------------ 68

Typhoid fever---------------------------------- 26

Whoopling cough ------------------------------ 117

MONTANA.
Diphtheria ------------------------------------ 3

Poliomyelitis:
Anaconda--------------------------------- I

Missoula ---------------------------------- 1

Rocky Mountain spotted fever:

Mm-qselshell ------------------------------- I

Scarlet fever----------------------------------- 10
SniaUpox-------------------------------------- 7
Tularaemia-Hamilton------------------------ I
Typhoid fever---------------------------------- 1

NEW JERSEY.

Cerebrospinal meningitis ---------------------- I
Chicken pox ----------------------------------- 26
Diphtheria ------------------------------------ 49
Measles --------------------------------------- 67
Pneumonia------------------------------------- 37
Poliomyelitis---------------------------------- 1
Scarlet fever---------------- :1------------------ 20
SmaUpox-------------------------------------- 3
Typhoid fever--------------------------------- 15
Whoopiing cough ------------------------------ 231)

NEW MEXICO.
Diphtheria ------------------------------------ 10
Measles --------------------------------------- 3

Mumps ----------------------------------
Tuberbulosis ---------------------------------- 10

Typhoid fever----------------------------Vincent's aDgina ------------------------------ 2

NORTH CAROLINA.Chicken pox----------------------------------- 4
Diphtheria ------------------------------------ 52Measles --------------------------------------- 43
PoliomyeHtis---------------------------------- 2
Scarlet fever----------------------------------- 16
Septic sore throat-------------------------------Smallpox-------------------------------------- 14Typhoid fever--------------------------------- 97Whooping cough ------------------------------ 155



1967
OREGO cam

Chicken pox __,.
Diphtheria:

Por rnandd, , ,,,-;
Scatteritg-

m aalaria
Measles
mumps u
P.llBffra
Pneumonia-
scarlet fever
Septicsore throat
Smallpox:

Portland.
Scattering

Tuberculosis
Typhoid fever
Whooping cough.

TEXAS.

Cerebrospinal meningitis
Chicken pox
Diphtheria
Influenza-
Measles-
Mumps.
Paratyphoid fever
Pellagra.
Ptelumonia-
Scarlet fever.
Snmallpox _
Tuberculosis.
Typhoid favev r--------------- ---------------

Typhus fever
Whooping cough - -

VZRMONT.
Chicken pox
Diphtheria .
Measles
Mumps
Scarlet fever
Typhoid fever.
Whooping cough.

13

12
7
1
3
2

11
14
6
6

8
2
10
38
2

1
4
8
3
10
4
1
2
2
17
10
38
8
1

33

4
1

17
3
6
1
8

August 8, 1924

VIRGINI. Cases
Poliomyelltls-Spotsylvania County 1

WASHINGTON.
Chicken pox.
Diphtheria.
Masles ------------------------

Mumps.
Poliomyelitis:

King County.
Kittitas County .

Scarlet fever.
Smalpox.
Tuberculosis
Typhoid fever.
Whooping cough.

WISCONSIN.

15
18
6
8

1
1

26
23
4
8
6

Milwaukec:
Corebrospinal meningitis 1
Chicken pox 21
Diphtheria. 8
Measles - 16
Mumps - 9
Pneumonia -

Tuberculosis- 20
Typhoid fever -1
Whooping cough- 27

Scattering:
Cerebrospinal meningitis . 2
Chicken pox - -

Diphtheria -21
German measles . 5
Influenza 2
Measles -

Mumps 1
Pneumonia -

Poliomyelitis 1
Scarlet fever . 31
Smallpox -15
Tuberculosis 14
Typhoid fever 2
Whooping oough 114

Reports for Week Ended July 26, 1924.
DIBTICT 0F COLUMBIA. Cases.

Chicken pox - - 7
Diphtheria ----------- 2
Measles --2
Scarlet fever. 4
Tuberculosis .. _32
Typhoid fever- 1
Whooping cough -- 10

NEBRASKA.
Chlicken pox - 2
I)iphtheria-- 11
Mleasles - _- 1
Scarlet fever -- -------------------- 2
Septic sore throat - - 3
Smallpox______-...........----------- 1
'Deaths.

16160-24t----3

NZBRASKA-Continued. Case.
Tetanus - - 2
Typhoid fever .- - _ 1
Whooping oough __,._ 6

NORTH DAKOTA.

Diphtheria - , -- --------

Measles -.- 18
rueumonla ________--______----______________
Scarlet fever
Smallpox .
Trachoma-
Tuberculosis
Typhoid fever -

Whooping cough .

4
11
13
1
5
2
4
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SUMMARY OF MONTHLY REPORTS FROM STATES.

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

Cere-
b"'' Diph- Infla- Ma- Mea- |ella | Scarlet Small- Ty-

sae sPiflal theria. -enra. latia. sirs. grm.' Y feve. pnxr phoid
menin- eis.fever.
gitis.

Mfa#, 1924.

California -5 954 82 18 3,667 5 1 755 961 63
Junec, 1924

Rawaii- -- 10 15 5 85 --- 2 11
New Jersey -- 279 21-- 1,834 --- 512 57 36
New York -24 1,505 70 11 7,068 22 1,574 39 2
Virginia -6 61 312 309 870 10 3 51 43 128
Wyoming -- 2 1 56 --- 10 5 3

TYPHUS FEVER-TEXAS.

Information received from Fort Ringgold, Tex., under date of July
30, 1924, reports new cases of typhus fever during the preceding week
as follows: Donna, 1 case; Edinburg, 1 case; Fort Ringgold, 2 cases;
Laredo, 1 case; Rio Grande City, 1 case. No deaths from the disease
have been reported
GENERAL CURRENT SUMMARY AND WEEKLY REPORTS FROM CITIES.

Diphtheria.-For the week ended July 19, 1924, 33 States reported
1,052 cases of diphtheria. For the week ended July 21, 1923, the
same States reported 1,056 cases of this disease. One hundred and
two cities, situated in all parts of the country and having an aggre-
gate population of more than 28,600,000, reported 646 cases of
diphtheria for the week ended July 19, 1924. Last year for the
corresponding week they reported 608 cases. The estimated ex-
pectancy for these cities was 631 cases. The estimated expectancy
was based on the experience of the last nine years, excluding epi-
demics.

Meas2es.-Twenty-eight States reported 1,801 cases of measles
for the week of this year and 3,947 cases for the wveek last year.
One hundred and two cities reported 670 cases of measles for the
week this year, and 1,105 cases last year.

Scarletfever.-Scarlet fever was reported for the week as follows:
Thirty-three States-this year, 924 cases; last. year, 958 cases. One
hundred and two cities-this year, 439 cases; last year, 358 cases;
estimated expectancy, 281 cases.
Smallpox.-For the week ended July 19, 1924, 33 States reported

395 cases of smallpox. Last year for the corresponding week they
reported 289 cases of this disease. One hindred and two cities
reported smallpox for the week as follows: 1924, 158 cases; 1923, 79
cases; estimated expectancy, 62 cases.

1968
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Typhoidfeter.-Six hundred and sixty-three cases of typhoid fever
were reported for the week ended July 19, 1924, by 32 States. For
the corresponding week of 1923 the number was 656 cases. One
hundred and two cities reported 197 cases of typhoid fever for the
week this year and 177 cases for the week last year. The estimated
expectancy for these cities was 163 cases.
Influenza and pneumonia.-Deaths from influenza and pneumonia

(combined) were reported for the week by 102 cities as follows: 1924,
310 deaths; 1923, 294 deaths.

City reports for week ended July 19, 1924.

The "estimated expectancy" given for diphtheria, poliomyelitis, scarlet fever, smallpox, and typhoid
fever is the result of an attempt to ascertain from previous occurrence how many cases of the disease under
consideration 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 num.
ber of cas reported in the corresponding week of the preoeding years. When the reports 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 cas reported for the week during nonepidemic years.

If reports have not been received for the full nine years, data are used for as many years as possible, but
no year earlier than 1915 is included. In obtaining the estimated expectancy, the figures are smoothed
when necessary to avoid abrupt deviations 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. Scarlet fever.

Chick- Men- mumps Pneu-

Division, State, en pol, Cases, se cases monia, C
and city. cases esti- Cases Cases Deaths cases re- deaths esti- Ca

ported. e,pect- ported. ported. ported. proted. Pmoted re.
ancy. | ancy.

NEW ENGr.LAD.

Maine:
Lewiston _ 1 0 1 0 0 2 0 2 1 5
Portland-- 0 1 2 0 0 0 0 1 0 0

New hlampshire:
Concord 0 1 0 0 0 1 0 0 0 O
Manchster-- -- 2 0 0 0 0 0 0 0

Vermont:
Barre-0 0 0 0 0 0 0 0 0 0
Burlington 1 1 1 0 0 0 0 0 O 0

MIassachusetts:
Boston-14 39 37 0 0 22 10 5 14 19
Fall River 3 2 5 0 0 2 0 0 1 1
Springfield 2 1 3 0 0 3 3 0 2 2
Worcester -- 3 6 0 0 2 3 2 3

Rhode Island:
Pawtucket 0 1 0 0 0 0 0 0 1 1
Providence 0 6 2 0 0 2 0 1 2 5

Connectict:
Bridgeport 1 4 9 0 0 0 0 1 2 1
Hartford 2 4 7 0 0 11 0 0 1 3
New Iaven---- 0 2 0 0 0 9 0 3 1 4

MIDDLE ATLANTIC.

New York:
Buffalo-0 10 9 0 0 3 0 6 8 5
New York 55 157 179 5 0 121 36 76 43 45
Itochester 1 6 0 0 0 13 3 3 4 9
Syracuse 8 5 4 0 0 5 3 3 5

New Jersey:
Camden 1 2 5 0 0 6 '1 0 1 1
Newark - - 10 5 2 0 41 .,- 4 5 7
P'rentoi- 3 3 5 0 1 1 I 0 0 0

Pennsylvania:
Plhiladelphia-- 45 38 61 0..... - 66 40 18 19 21
Pittsburgh. 36 13 15 1 0 2q 23 18 7 21
Reading 4 2 1 0 0 1 12 1 1 0
Scranton ------- 1 2 1 0 0 1 0 11 1
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City reports for wek ende Juy 19, 19S4-Continued

Diphtheria. Influena. Scarlet fcver
Chiek- MMea- Pneu-
en pox, sles, Mumps, mona,

Division, State, ces Case, caes ces deaths Oases,
and city. re- esi- Cae Cases Deaths re- re- re- esti- casported. mated re- re- r- posted ported. ported. mated re.

expect- ported. ported ported. expect- Portejancy. ancy.

E. XORTH CKNT&A,

Ohio:
Cincinnati 0 7 7 0 0 5 0 4 4 6
Cleveland 62 18 8 0 0 58 28 7 9 9Columbus- . 1 2 0 0 0 2 1 2 2 OTolcdo-13 5 1 0 0 11 0 2 8 2

Indiana:
Fort Wayne- 2 8 0 0 0-0 1
Indianlapois - - 2 5 0 0 0 5 7 4 4 1South Bend 0 0 0 0 0 2 0 0 0 3Terre laute 0 0 0 0 0 0 0 0 1 OIllinois:
Chicago- 55 77 62 3 0 89 25 24 28 42Cicero-0. 2 0 0 0 0 0 1 0. 0Spsingfeld 0 2 0 0 0-0 0 OMiehi~in:
D:)etroit - 21 35 16 0 1 14 7 9 24 29Flint - 0 5 0 0 0 2 2 0 1 OGrandRapids-- 10 3 6 0 0 3 1 2 2 6Saginw- 2 1 0 e 0 0 0 0 1 1Wieconmia
Madison-7 0 2 0 0 0 0 0 1 1Mwilsukee- 7 9 4 -0 0 18 5 0 14 2Racine-11 1 3 0 0 4 0 0 1 1
Superior- 1 0 0 0 0 0 0 1 1

W. NORTH CENTRAL
Minnrota

Duluth-2 1 0 0 0 4 0 0 1 16Minneapolis- 31 9 7 0 0 5 1 3 7 16St. Pau -- 10 10 0 0 2 3 4 9Iowa:
SOUK City 1 0 0 0 0 1 oWliterloo 3 0 0 0 1 1 1 1Missouri:
Kansas City- 2 3 2 0 0 2 4 4 *-2 3St. Joseph 1 1 0 0 0 2 0 0 0 6
St. Lous s.- 5 23 14 0 0 16 18 0 6 43North Dakota:
Fargo_---. 1 0 0 0 1 0 0 0 1Grand Forks- 0 1 0 0 0 0 0 0 0 1BSuth Daketa:
Aberden 0 0 0 0 1 0 0 1 0Sioux Falls --- 0 O 0 0 0 0 .1 O0Nebraska: 01 ;Lincoln -- 0 2 0 0 0 0 00
Omaha-0 4 2 0 0 0 0 3 2 1Kansas:
Topeka- 1 1 0 0 1 7 0 1 1Wichita - 0 0 0 0 2 0 4 1 1

SOUTH ATANTIC.
Delaware:

Wilmington - 1-1U -lio 1--------------------------------Maryland:
Baltimore 14 11 10 5 0 32 9 12 6 11
Cumberland _ 1 1 0 1 0 -0 1 0
Frederick 0 0 0 0 0 0 0 0 0

District of Colum- 0

bia:
Washington-- 4 4 4 1 0 1 8 3 12Virginia:
Lynchburg--_- 0 1 0 0 0 0 1 0 0 0
Norfok- 0 1 0 0 0 1 6 1 1 0Richmond 0 1 5 0 0 8 0 7 1 3Roanoke 0 1- 0 0 0 1 0 0 0 1

W*st Vir"a:a
Cbarlestion--- 0 1 0 0 0 3 0 0 0 0Huntington _ 0 1 0 0 0 0 0 1 1 0Wheea 1 01 1 0 0 1 1 1 1 1

North Cawtina:
Ra1eigh-0, 0 1 0 0 3 0 0 0 1WiliningtOn- - 0 0 0 0 1 0 4 0
Wiuston-Salem 2 1 1 0 0 1 3 1 1 2
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City reports for week ended July 19, 1924-Continued.

Diphtheria. Influenza. Scarlet fever.
Chick- Mea- Mumpe Pneu-

pivision, ~, en pox, Cwm sles, PS monia, Cases
and city. esti- Cases Ca Deaths cases deth esti-' C

matedr- re- r- ted.ported. e- mated re-ported. e t pored. ported. por ted.por ported. expect- ported.
ancy. ancy.

SOUTH ATLANTIC-
continued.

South Carolina:
Charleston-_ 0 0 0 0 0 0 0 1 0 1
Columbia 0O 1 0 0 0 2 1 0 0 0
Greenville 0 1 0 0 0 0 0 0 0 0

Georgia:
Atlanta- 3 0 1 0 0 O 4 2 O
Brunswick 0 0 0 0 0 0 1 0 0 0
Savannah 0 1 1 0 0 1 0 0 0 0

Florida:
St Petersburg- 0 0 0 0 0 0 0 0 0 0
Tampa -- 0 1 1 0 0 1 0 O

EAST SOUTH
CENTRAL.

]Kentucky:
Covington 0 1 0 0 0 1 0 0 0 0
LeKington 0 1 1 0 0 2 0 1 0 0
Louisville 1 2 0 0 0 4 3 2 1 0

Tennessee:
Memphis____ 0 2 0 0 0 0 0 5 0 4
Nashville -- 1 1 0 0 1 3 0 1

Alabama:
Birmingham -- 1 1 0 0 0 2 1 0
Mobile-0 0 O0 0 0 3 0 0 0 2
Montgomery- 0 1 0 0 0 4 1 0 1 0

WEST SOUTH
CENTRAL.

Arkansas:
Fort Smith -- 0-------1
Little Rock 0 0 0 0 0 0 0 2 1 0

Louisiana:
New Orleans--- 0 5 2 0 0 1 0 9 0 1
Shreveport 0-0 0 0 0 0 1 0

Oklahoma:
Oklahoma 0 0. 0 0 0 0 0 1 1 0

Texas:
Dallas - 0 2 1 0 0 2 1 1 1 3
Galveston 0 1 0 0 0 0 0 1 0 0
lIouston -- 2 0 0 0 0 3 0 0
San Antonio 0 1 2 0 0 0 0 5 0 0

MOUNTAIN.

Montana:
Billings - 3 0 0 0 0 0 0 0 0 0
Great Falls 0 1 1 0 0 0 0 0 0 1
Helena - 0 1 0 0 0 0 0 1 0 0
Missoula 0 0 0 0 0 0 0 0 0 0

Idaho:
Boise-1 0 0 0 0 3 0 0 1 0

Colorado:
Denver-7 6 19 0 0 1 5 1 4 6
Pueblo---- 2 0 0 0 0 0 0 4

New Mexico:
Albuquerque -- 2 1 0 0 0 -------- 0 0 0

UJtah:
Salt Lake City 13 2 5 0 0 3 6 2 2 3

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

PACIFIC.

Washington:
Seattle-24 4 2 0 1 1 .. 3 5
Spokane 0 1 0 00 0- : 1 0
Tacoma - 0 1 2 0 1 0 1---- 1 2Oregon:
Portland 5 4 11 0 0 2 3 3 3 4

California:
Los Angeles 31 25 55 1 1 20 3 13 6 16
Sacramento--- 2 1 14 0 0 3 0 0- 1 I
San Francisco 9 10 20 2 0 1 0 8 5 10-

-
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City reports for wek ended July 19, 1924-Continued.

Smalpox. X Typhoid fever.

POtV~~~
Division, State, and city. Julyl,1 9i |

estimat'ed. 50

NEW ENGLAND.
Maine

Lewiston - 38,7 0 0 0 0 0. 0 0 0 11
Portland - 73,129 0 0 0 2 0 1 1 S 19

New Hampshire:
Concord -.- 22,408 0 0 0 0 0 0 0 0 5
Manchester - 81,383 0 0 0 1 0 0 0- 20

Verm<nt:
Banrre --- 10, 008 0 0 0 0 0 0 0 0 0
Burlington - 23,613 0 0 0 0 0 0 0 1 6

Massacusetts:
Boston -770,400 0 0 0 17 3 2 0 17 173
Fall River- 120,912 0 0 0 1 1 1 0 5 21
Springfield - 144,227 0 0 0 1 0 0 0 2 23
Worcester -191,927 0 0 0 1 0 0 0-

Rhode Island;
Pawtucket -68,799 0 0 0 0 0 0 0 0 19
Providenoe -' 24, 378 0 0 0 1 0 2 0 0 45

Connecticut:
Bridgeport - 143,555 0 0 0 2 0 0 0 1 18
Hartford - 138,036 0 0 0 4 1 1 0 5 34
New Haven -172,967 0 0 0 0 2 0 0 10 37

MIDDLE ATLANUC.

New York:
Buffalo -536,718 1 0 0 5 2 0 0 35 87
New York -5,927,625 1 0 0 1105 20 39 5 217 1,164
Rochester -317,867 0 0 0 2 1 0 0 4 44
Syracuse- 184,511 0 0 0 1 1 0 0 5 31

New Jersey:
(tamden -124,167 0 0 0 0 1 0 0 6 20
Newark -438,099 0 0 0 7 1 2 0 92
Trenton - . 127,390 0 4 0 2 1 1 0 7 43

Pennsylvania:
Philadelphia - 1,922,788 1 0 0 38 10 7 0 104 402
Pittsburgh -613,442 0 12 4 9 4 1 0 47 123
Reading -110,917 0 1 -0 2 1 0 0 20 33
Scranton -140,036 0 0 0 1 0 0 0 1

EAST NORTH CENTRAL.

Ohio'(6incinnati - 406,312 1 6 0 15 2 3 0 8 102
Cleveland -888,519 2 4 0 15 3 1 0 76 158
Columbus - 261,082 0 0 0 7 1 1 0 1 65
Toledo - 268,338 1 19 1 3 1 1 0 57 42

Indiana:
Fort Wayne - 93,53 0 0 0 1 1 1 0 13
Indianapolis -342,718 1 7 0 5 2 4 1 38 92
South Bend -76,709 1 0 0 0 0 1 0 0 10
Terre Haute - 68,939 0 0 0 1 0 1 1 0 24

Illinois:
Chicago -2, 886,121 1 12 0 56 3 4 3 94 5il
Cicero -55 968 0 0 0 1 0 0 0 1 8
Springfield -61,833 1 0 0 0 1 0 O 21

Michigan:
Detroit- 995,668 3 10 0 24 a 1 0 102 199
Flint - -117,968 1 1 0 2 1 0 0 0 20
Grand Rapids -- 14,947 0 1 0 1 0 1 0 4 29
Baginaw --- 69,754 0 0 0 2 1 1 0 0 16

Wisconsin:
Madison . . 42,519 O O O O O O O 13
Milwaukee --- 4,595 2 1 3O 1 2 t 33 75
Raine - 64,5393 1 0 0 1 2O 1 5
Superior - --- - 39,671 2 1 0 1 1 0 0 0 12

Pfopulation Jan. 1, 1920.
I FulmonarY onl
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Ciy reports for week ended July 19, 1924-Continued.

SmaUpox. 8 Typhoid fever.

Division, State, and city. Jul 1, E

estmate.-1 'a

WEST NORTH CENTRAL.
Minnesota:

Duluth -106,289 1 6 2 0 1 0 0 4 12Minneapolis -409,125 4 15 5 8 1 0 0 5 75St. Paul -241,891 3 7 0 7 1 2 1 50
Iowa:

Siouxcity -79,662 0 0 - 0 0 0
Waterloo -39,667 1 0 -0 0 3Missouri:
Kansas Oity -351,819 1 0 0 9 2 0 0 8 98St. Losph -78,232 0 0 0 1 1 0 0 0 33St.Jous - 803,853 1 0 0 8 7 6 1 6 184North Dakota:
Fargo -24,841 0 0 0 0 0 0 0 0 4Grand Forks .14,547 1 O O O O O O OSouth Dakota: 1
Aberdeen -15,829 0 0 0 0 0 0 1Sioux Fals -29,206 0 0 0 0 0 0 0 1- 3Nebr.aka:
Lincoln - 58,761 1 0 0 0 1 0 0- 7Omaha -- ----------- 204,382 2 5 0 3 0 2 0 0 52

Kanisas:
Topeka -52, 555 1 0 0 0 0 0 0 11 12Wichita -79,261 1 0 0 0 1 0 0 1 17

SOUTH ATLANTIC.
Delaware:

Wilmington - ----------- 117,728 0- 1-
Maryland:

Baltimore - -773,580 0 0 0 24 8 5 0 41 186Cumberland --32,361 0 0 0 1 0 0 0 7Frederick - -11,301 0 0 0 0 0 1 0 O 2District of Columbia:
Washington --437,571 1 0 0 8 5 1 0 4 116Virginia:
Lynchburg --30,27 0 0 0 0 1 1 0 0 7Norfolk - -159,069 0 0 0 2 3 1 1 5
Richmond - -181,044 0 0 0 7 2 3 0 5 69Iloanoke -- ------ 5502 0 0 0 O 1 2 0 0 11West Virginia:
Charleston -. 45,597 0 0 0 0 2 1 1 2 10Iluntington -- 57,918 0 1 0 1 1 2 0 0 16Wheeling------------------- 56, 208 0 0 0 1 0 0 0 0 13North Carolina:
Raleigh -- 29,171 0 1 0 1 0 1 0 0 10Wilmington -- 35,719 0 0 0 1 1 0 0 6Wirnston-Salem -- - 56,230 1 1 0 5 2 2 0 2 32South Carolina:
Charlestbn------ 71,245 0 0 0 2 2 1 * 2 1 30Columbia- ------------ 39,688 0 0 0 1 *1 2 1 1 25(ireenville --25,789 0 2 0 0 1 3 0 4 3Geoi-gia:
Atlanta - -222,963 3 1 0 1 2 9 2 3 61Blrunswick - -15,937 0 0 0 0 1 0 0 0 5Savannah - -89,448 0 0 0 4 2 2 1 0 32Flori(la:
St. Petersburg --------------- 24, 403 0 0 0 0 0 0 0 0 8Tampa - ----- --- 56,0O 0 0 0 0 0 1 0 11

EAST SOUTH CENTRAL.
Kentucky:

Covington -------- .57,877 1 0 0 1 1 Q 0 0 20Lexington------------------- 43673 O 1 O 1 1 O O O 19Louisville -_-_----------- 257,671 0 3 0 5 6 2 0 5 74Tennessee:
Memphis - --------- 170,067 1 0 0 9 4 13 6 0 73Nashville -- ----------- - 121,128 0 2 0 3 5 3 0 39Alabama:
Birmingham- 195,901 1 12 0 12 4 2 0 71Mobile - 63,858 1 0 0 2 1 4 1 0 23Mon ----------------- 45,383 0 1 0 1 1 7 1 0.
* Population Jan. 1, 1920.
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Citi reports for wek ended h4Y 19, 1994-Continued.

Smallpox. .2 Typhoid fever. -

Division, State, and city. Jl 1,
,

Pa j 3a

-sti

.2~~~~~~~~~~~~~~~~~c

WEST OOUTH CENTRAL.

Arkansa:
Fort Smith -3.0,635 0 ----0-. O --
Little Rock- 70,916 0 O 0 2 2 19 2 0

Louisiana:
New Orleans ---0----4,, 575 1 0 0 12 4 2 0 4 143
Shreveport------------------ 64,590 0 0 0 100 0 0 32

Oklahoma:
Oklahoma - 101,150 1 0 0 2 6 0 O 30

Texas:
Dallas -177,274 1 0 0 5 3 6 0 22 55
Galveston -- - 46,877 0 0 0 2 1 0 0 0 14
Houston - 164,970 0 0 0 5 1 0 1- ti
San Antonio -14 . 727 0 0 0 4- 0 0 0 44

USOUNTAIN.
Mlontana:

Billings- 16,927 0 *0 0 0 0 0 0 0 4
Great Fll8s -.- 27,787 0 .1 0 0 0 0 0 0 6
Helena - , *12, 037 0 0 O 0 0 0 0 0 6
Missoula-; .- . *12, 688 1 1 0 0 0 0 0 0 6

Idaho:
Boise - 22,806 1 1 0 0 0 0 0 0 1

Colorado:
Denver - 272,031 3 0 0 6 2 0 1 23 69
Pueblo - 43,519 0 0 0 1 1 0 1- 9

New Mexico:
Albuquerque - 16,648 0 0 0 5 0 0 0 14

Utah:
Sajt Lake City -1-- ,. 26, 241 2 1 0 3 1 4 0 4 27

Nevada:
Reno - , 12,429 0 0 0 0 0 0 0 0 6

PACIFIC

Washington:
Seattle- *315,685 2 1- . -. 0 0 - 8.
pkane-- 104,573 4 0- 1 0- 0
Taom ----- - .101,731 1 0- 2 - 0

Oregon:
Portland -27.,-3,621 3 20 0 2 0 0 0 2 48

California:
Los Angeles -66 . 6,853 1 34 0 29 4 7 0 26 206
Sacramento -69950 0 2 0 0 1 3 0 0 13
San Francisco- 689,038 1 0 0 5 1 1 0 2 138

Population Jan, 1, 1920.

rpinal Dengue. Lethargic Poliomyelitis T phusmpinaiDet en,ce aa- Pellagr. (infantile
gitis.paasi)

Divlsion,State, andcity.___

o P 0 QP 0 Q0 P 0

NEW ENGLAND.

Massachusetts:
Boston 2 1 O O O O 8 I O S O O O

Connecticut:
Bridgeport -1 0 0 0 1 1 O O O O O 0 0
Hartford-_ . 1 O 0 1 0 O O O 1 0 O 0
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City reportsjor aeek anded July 19, 1924-Continued.

Cvrebro-
spinal De thrgie Poliomye wotitisDengue. epa PeIIah (infantila Typhusugue 1li-.paralysis). fever.

DhiioD St, and city.

I~ ~ ~1i 30o-WI' gi !I)
MIDDLE ATAN2IC.

New York:
New York -7 5 0 0 2 4 1 0 4 1 0 1 0
Syracuse.--0 0 0 0 0 0 0 0 0 3 0 0 0

New Jersey:
Newark-1 0 0 0 0 0 0 0 0 0 0 0 0

pennsylvania:
phildelphia - 0 1 0 0 a 0 0 0 1 1 a 0 0
Pittsburgh0 1 0 0 0 0 0 0 1 0 0 0 0

EAST NORTH CNTRAL.

Ohio:
Cleveland -0 . 1 0 O 0 0 0 0 1 0 1 0 0

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

WEST NORTE CENTRAL.

Michigan:
Detroit -3 0 0 0 1 0 0 1 1 1 1 0 0
Flint -0- O 1 0 0 0 1 0 0 0 0 0 0 0

SOUTH ATLANTIC.

Maryland.
Baltimore -0------------- - 0 Q 0 0 0 0 1 1 0 0 0 0

Virginia:
Richmond -0 1 0 0 0 0 0 0 0 0 0 0 0

West Virginia:
Huntington-0 1O 0 0 0 0 0 a 0 0 0 0
Wheeling ------- 1 0 0 0 0 0 0 0 0 0 0 0

North Carolina:
Wiston-Salem - - 0 0 0 0 (1 0 0 1 0 0 0 0 0

South Carolina:
Chariest;on-0 ( 0 0 0 0 0 2 0 0 0 0 0
Columbia-0 0 0 0 0 0 0 2 0 0 0 0 0

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

Florida:
St. Petersburg.-0 0 2 0 0 & 0 1 0 0 0 0
Tampa-0 0 0 0 0 0 1 0 0 0 0 0 0

BAST SOUTH CENTRAL.

Tennesse:
Memphis-0 . , 0 0 0 0 0 1 0 0 0 0 0

Alabama:
Birmingham-0 0 0 0 0 0 1 0 0 1 0 0 0
Mobile -0 0 0 0 0 0 0 1 . 0 0 0 0

WEST SOUTH CENTRAL.

NewOrleans--0 0 0 0 0 0 1 0 0 0 0 0 0
Shreveport-- 0 0 0 0 0 0 0 1 0 0 0 0

Texas:
Dallas - 0 0 0 0 0 0 0 I 0 0 0 0 0
San Antonio -0 0 0 0 0 0 0 1 0 0 0

MOUNTAIN.

Utah-
Salt Lake City-I 1 0 0 0 0 0 0 0 0 0 0 0

LAC*OIC.
California:
LosAngeles..-----------0 0 0 0 0 0' 0 0 0 1 0 0 0

-

I I I II I
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The following table gives a summary of the reports from 105
cities for the 10-week period ended July 19, 1924. The cities included
in this table are those whose reports have been published for all lo
weeks in the Public Health Reports. Eight of these cities did not
report deaths. The aggregate population of the cities reporting
cases was estimated at nearly 29,000,000 on July 1, 1923, which is
the latest date for which estimates are available. The cities report-
ing deaths had more than 28,000,000 population on that date. The
number of cities included in each group and the aggregate popula-
tlon are shown in a separate table below.

Summary of weekly reports from cities, May 11 to July 19, 1924.
DIPHTHERIA CASES.

1924, week ended-

May May May June June June June July 1 July
17. 24. 31. 7. 14. 21. 28. 5. 1. 19.

Total -930 927 868 919 911 885 878 666 689 652
New England -78 94 85 90 73 97 78 64 55 71
Middle Atlantic -357 340 371 387 405 368 387 296 301 274
East North Centml-168 175 129 150 157 135 136 2101 '131 120
West North Central-110 106 80 76 55 65 36 50 52 36
South Atlantic -42 32 33 41 35 31 20 417 19 '26
East South Central -3 8 4 8 6 4 8 1 3 2
West South Central -16 18 18 18 17 16 15 19 5 6 i
Mountain -18 30 14 37 15 30 30 19 36 25
Pacifc -138 124 134 112 148 139 7 168 99 87 93

MEASLES CASES.

Total - 4,019 3,716 2.942 3,240 2,847 2,302 1,857 1,188 987 676
New England 271 310 227 247 175 168 120 90 66 52
Middle Atiantic- 1,868 1,571 1,231 1,483 1,287 1,051 774 535 422 283
East North Central-781 873 732 747 756 568 565 2 288 p295 202
West North Central 197 128 124 130 97 87 63 46 29 35
South Atlantic -465 468 344 317 317 220 187 '143 91 '.55
East South Central -56 6 47 36 32 26 19 15 15 13
West South Central-51 33 28 19 11 2 5 1 7 6 3
Mountain -100 79 70 50 20 33 35 22 11 7
Pacific -230 198 130 211 152 147 789 48 51 26

SCARLET FEVER CASES.

Total -1,503 1,311 1,208 1,243 1,067 973 717 563 |59| 441
New England -213 165 168 181 143 111 92 59 501 39
Middle Atlantic -452 406 380 401 335 331 226 186 144 114
East North Central-336 279 254 243 252 238 161 2132 3166 102
West North Central-223 182 167 182 160 128 102 68 100 93
South Atlantic---------118 134 112 120 91 G3 43 4430 47 3:3
East South Central -9 9 8 11 6 6 1 1 7 7
West South Central -14 14 11 11 12 9 7 11 8 61 5
Mountain -25 30 17 17 3 13 12 16 4 14
Pacific -113 92 91 77 65 74 773 60 33 34

SMALLPOX CASES.

Total - 529 408 327 472 334 346 238 159 169 158
New England ------- 0 0 0 0 0 0 0 0 1 0
Middle Atlantic- 5 I 1 8 7 10 16 19 16 17
East North Central - 213 181 145 174 157 121 61 2 44 3 33 44
West North Central - l39 126 19. 40 33 34 41 23 47 33
South Atlantic - 51 l54 29 39 44 35 12 49 3 1 5
East South Central - 54 33 36 107 22 65 36 23 21 18
West South Central - 7 6 7 5 7 8 7 1 1 60
Mountain- 6 3 7 2 6 10 9 5 6 4
Pacific - 154 104 83 97 58 63 ' 56 | 35 41 37

Corrected figures.
2 Figures for Racine, Wis., estimated. Re-

tort not reoeived at time of going to press.
Figures for Cicero, Ml., estimated.

4 Figures for Frederick, Md., estimated.
A Figures for Wilmington, Del., estimated.
Figures for Fort Smith, Ark., estimated.4

I Figures for San Francisoo, Calif., estimated.
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Summary of weekly reports from cities, May II to July 1.9, 1924-Continued.
TYPHOID FEVER CASES.

1924, week ended-

M |May May June June June June July July July
17. 24. 31. 7. 14. 21. 28. 5. 12. 19.

Total - .------- 73 78 78 92 107 132 89 128 142 197

New Enand-2 6 9 3 7 8 4 2 6 7
Middle Atlantic -32 24 18 30 46 58 41 46 34 50
East North Central -12 7 6 11 9 11 11 '9 *20 20
West North Central -3 8 5 8 5 4 5 15 12 10
South Atlantic 8 18 13 12 10 10 10 423 25 ' 36
East South Central7 6 11 7 8 13 3 8 10 31
West South Central -3 5 10 13 13 8 4 8 21 *26
Mountain -0 2 1 0 0 4 3 6 5 4
Pacific -0 a 2 5 8 9 10 '8 11 9 13

INFLUENZA DEATHS.

Total - - 49] 40 so0 21 15 22| 13 9 11 5

New England -1 2 1 1 1 0 1 1 o 0
Middle Atlantic -25 10 10 5 6 8 3 2 5 1
East North Central -5 11 10 3 2 2 3 2 2 5 1
West North Central -4 3 1 2 2 1 0 0 0 1
South At1altic - 5 6 5 3 1 5 4 43 2 1
East South Central4 3 1 2 3 3 2 1 3 0
West South Central -3 1 1 2 0 a 0 0 0 0
Mountain -1 1 0 0 0 0 0 0 0 0
Paciflc_-- . 1 3 1 3 O 70 0 0 1

PNEUMONIA DEATHS.

Total - ------------- 743 644 630 590 573 521 434 358 3191 387

New England -- 52 36 34 87 46 281 22: 19 16 14
Middle Atlantic -343 285 267 276 250' 214 200 167 141 127
East North Central-139 136 131 118 10i 130 91 1 *62 3 56 53
West North Central 41 38 40 22 40 34 11 1s 22 17
South Atlantic -86 64 60 06 t51 1 50 439 39 537
East SoOth Central -22 32 40 18 20 12 15 14 9 12
West South Central -27 27 14 18 27 24 12 10 .16 22
Mountain -13 11 18 14 15 9 12 8 10 4
Paciflc -20 15 26 21 16 20 721 18 10 21

Number of cities included in summary of weekly reports and aggregate population
of cities in each group, estimated as of July 1, 1923.

Number Number Aggregate Aggregate
{ of cities of cities popuationoI pouiaiGroupdcitles. { ~~report_ Ireprig cities report- 1cities rept-
mug cases. de. mlagaasesg deaths.

Total - 105 97 28,89,350 28,140,934

New England - - 12 12 2, 098,746 2, 98, 746
Middle Atlantic - --- 10 10 10, W4, 114 10,31,1l4
East North Central - - 17 17 7,032,585 7,032,535
West North CentraL. - ---------------- 14 1I 1 2,515330 2,381,454
Bouth Atlantic -- ----- 22 22 2,566,901 2 5611,901
East South Central _-.:-_-..-----7 71-911,885I--11,-885
West South Central - 8 6 1,124,564 1,0, 013
Mountain -........- -------------- ..9 9 54644 546,445
Pacfle--------------6---------------------------8---- 3 1,797,830 1,275,841

ICorrected o v ep
2 Figs for W,., at. rt notrve a tie of gin t pr.
3Figures for Ct
4Figur for Frederi, Md., estted.
F forW i, De., estimaed.

*Figures for Fort Smith, Ark., estimated.
7 Figures for San Franisco, Calif., estimated.



FOREIGN AND INSULAR.

BRAZIL

Leprosy-State of Amazonas-Manaos.

In a report dated May 31, 1924, addressed by the Federal and State
health departments to the governor of Amazonas, Brazil, attention is
called to the spread of leprosy in the State, and especially in the city
of Manaos, the number of registered cases in the city being stated at
520 as compared with 440 cases registered in September, 1923. Of
the 520 cases present in May, 1924, only 70 were reported as isolated
in the leper colony at Umirisal, which is situated in the vicinity of the
city. It was estimated that the number of cases not registered was
about 30 per cent of the registered cases. The facilities at the leper
colony for the reception and care of lepers were stated to be inade-
quate. 1

Leprosy-State of Ceara.
Information received under date of June 11, 1924, in regard to a

recent inspection made by the leper service of conditions existing
in the northern section of the State of Ceara, Brazil, shows that 77
lepers were recognized, of whom 71 were in a stage of the disease
requiring isolation. The lepers were found in 19 localities. A few
of the cases observed were stated to be isolated. The greater number
lived with their families. At Sobral, where in 1912 there were known
to be 4 lepers, there were in June, 1924, 29 lepers. Of this number
11 were stated to have received treatment with chaulmoogra oil.
All but one were stated to be improved.

COLOMBIA.
Sanitary Conditions-Buenaventura.

Information dated June 8, 1924, regarding sanitary conditions at
Buenaventura, Republic of Colombia, shows the existence of a sani-
tary corps consisting of a chief inspector, 4 inspectors, and 23
laborers, paid by the Colombian government. The inspectors are
empowered to make arrests; and, in case of violation of sanitary
regulations, fines are imposed by the municipality. Metal cans with
covers are provided for the collection of garbage, which is dumped into
the ocean. Storage tanks for rain water, which is the only water
supply of the town, are required to be covered. Spraying with oil to
prevent breeding of mosquitoes is carried out. There were stated to
be few mosquitoes or house flies in Buenaventura. For the 32 weeks
preceding June 8, mortality reports were stated to show 96 deaths,
equivalent to an annual death rate of 39 per 1,000 inhabitants.

I Public Health Reports, Nov. 2, l92, p. 29.
(1978)
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COSTA RICA.

Mosquito Control-Sanitary Conditions-Port Limon.

Information dated June 28, 1924, in regard to mosquito control at
Port Limon, Costa Rica, shows that sanitary inspectors are employed
to see that all water tanks and other permanent receptacles of water
are properly screened and that no tins or bottles capable of retaining
water in which mosquitoes could breed are allowed to accumulate;
all ditthes and open drains ape kept open and flowing if possible;
larv-consuming small fish have also been introduced into ditches
and drains and appear to be sufficiently effective to render oiling
unnecessary. In some places, chemical means are employed to
destroy larvte. Port Limon was stated to be remarkably free from
mosquitoes. Fly conditions were stated to be equally satisfactory.
The national public health service in 1921 established a service for
hookworm control and for venereal disease prophylaxis, but no
activities in either branch have been reported. Milk supply was
stated to be tested at irregular intervals for impurity or adulteration.
No milk is pasteurized. Dairy inspection is also performed. Pro-
vision stores, cantinas, and hotels and restaurants are subject to in-
spection as regards sanitary condition of food and premises and health
of personnel. Vaccination of school children is required and is
carried out by the municipal physician. Children are not excluded
from school for illness.

Percentage of Total Mortality for Certain Diseases-Port Limon.

Diseae 1920. 1921. 1922. Disease. 1020. 1921. 12.

Tuberculosis - 12.5 14.05 6.96 Organic diseases of the
Pneumonia- I 5 9.35 10.12 heart-- 6.43 7. 59
Influenza --- 5. 3 --- Malarial fever - 15. 5 15. 20 16.45
Nephritis- 83 1228 13.29 All other -39.942 6945.59

CUBA.

Communicable Diseases-Habana.

Communicable diseases have been notified at Habana as follows:

July 11-20, 1924. Remain- July 11-20, 1924. Remain.
ing under ing under

Disease. ~~~treat- Disease. treat-Disease. Newment New mentcsNesw Deaths. July 20, cases. Deaths. July 20,
cases. 1924. 1924.

Diphtheria 5 1 5 Paratyoid fevr- - - 11
Lepros- -- 15 Scarlet fever 3
M --8_ __ __ 21 _ 14 Typhodfe 100 20 X30
Measles - 8 I......

1979

I From the interior, I& I From the inteior, 28
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Typhoid Fever Decrease.

During the period under report, typhoid fever occurrence at Ha-
bana showed a decided decrease from the reported occurrence for
the period July 1 to 10, 1924, viz, 100 cases with 20 deaths, as com-
pared with 204 cases with 39 deaths.

Typhoid Fever-Santiago.'
During the week ended July 19, 1924, 13 cases of typhoid. fever

with three deaths were reported at Santiago, Cuba. It was stated
that a large number of unreported cases of typhoid fever were be-
lieved to exist in the city.

EGYPT.
Status of Plague.

During the week ended June 24, 1924, 15 cases of plague, occumrng
in six districts, were reported in Egypt. From January 1 to June
24, 1924, the total of reported cases of plague in Egypt was 313, as
compared with 1,069 cases occurng during the oorresponding period
in 1923.

ESTHONIA.
Communicable Diseases-May, 1924.

During the month of May, 1924, communicable diseases were
reported in the Republic of Esthonia as follows:

Dise_se. Cases. Disease. Cases.

Diphtheia 36 Tubercul-sis_- 207
Meas 55 Typhoid fever 69
scarlet fver-45 Typhus fever .- - 9

ITALY.
Kala-azar-Malta Fever-Catania.

During the week ended June 29, 1924, a case of kala-azar and a
case of Malta fever were reported in the city of Catania, Italy.

Chicken Pox-Catania Province.

During the two weeks ended June 29, 1924, three cases of chicken
pox, of which one case was stated to be malignant pustular varicella,
were- reported in the Province of Catania, Italy.

JAMAICA.

Smallpox (Reported as Alastrkn).
During the week ended July 12, 1924, 7 new cases of smallpox

(reported as alastrim) were reported in the island of Jamaica. Of
these, 2 cases were reported in the parish of Kingston.
IPublic Health Reports, July 11, 19, p. 1717, and Aug. 1, 1924, p. 1923

1980:
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Chcke. PoX.

During the same period, 2 new cases of chicken pox were reported
in the island.

LATVIA.

Communicable Diseases-Month of May, 192

During the month of May, 1924, communicable diseases were
reported in the Republic of Latvia as follows:

Diseas Cae. I D cses.

Cerebrospinal meningitis -3 Smallpox- - 1
Diphtheria-41 Tqyphoid fever------------ 70

Measles- 191 Typphus fever - -43
Scarlet fever -- , 85 Whooping cough- 41

Populw, estiated, 1,00

Influenza-Leprosy-Tetanus.

During the period under report, 12 cases of influenza,.one case of
leprosy, and one of tetanus, were reported in the Republic of Latvia.

MEXICO.

Ordinance Relative to Persons Handling Foodstuffs-Nogales.

According to information dated July 10, 1924, the Legislature of
the State of Sonora, Mexico, has approved an ordinance passed by
the municipal government of the town of Nogales, Mexico, relative
to persons handling food stuffs-in the municipality.
From the day of publication in the Official Bulletin (June 7, 1924),

the ordinance forbids all persons suffering from a contagious disease
to engage in the business of dealing, in food stuffs. All persons work-
ing in bakeries, restaur4nts, and hotels, are required to obtain a
medical certificate from the municipal physician stating that the
person is in good health, which certificate, with a photograph of the
bearer attached, must be posted in a conspicuous place in the estab-
lishment in which he works. The certificate must be registered with
the secretary of the municipality, and certificates and registrations
must be secured within ten days following the publication of the
ordinance. The medical certificate is valid two months only and
must be renewed before its termination. Infraction of the ordinance
is punishable with fine.

Tuberculeos-Vera Cruz-1901-1923.

Information dated July 19, 1924, shows mortality from tuberculosis
during the period 1901-1923,' inclusive, at Vexra Cruz, Mexico, with
the greatest number of -deaths, viz, 428, occurnrng in the years 1906
and 1908, and a total number of tuberculosis deaths for the period

19831
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under report, of 7,913. The lowest number of deaths reported was
for the year 1923, viz, 221. The population, November, 1922, was
said to be 57,000. It was stated that no effort was being made to
check the spread of the disease.

Year. Deaths. Year. Deaths. Year. Deaths. Year. Deaths.

1901-337 1907 -409 1913 -330 1919-- 352
1902- 362 1908 -428 1914-272 1920- 341
10 - 363 1909 -362 1915 -355 1921-- 327

1904-328 1910 - 335 1916 -30 192-- 345
1905- 399 1911 - 374 1917 -255 192- . 221
1906-- .428 1912 -311 1918-319

PANAMA CANAL.

Communicable Diseases-June, 1924.

During the month of June, 1924, communicable diseases were
reported in the Panama Canal Zone, Colon, and Panama as follows:

Disease. Canal Colon. Panama. Nonresi- Total.

Chicken ?ox----------------------------------------- 41 6 11
Diphthera - - - -10 _-_-___- 10
Dysentery ----1 4 5
Hookworm diease - - 15 13 43 47 118
Leprosy - - ---2 3
Malaria - -211 3 10 32 256
Measles-- 20 21 2 2 45
Mumps-- 3 ---2 5
Paratyphoid fever -. 1 _-1
Pneumonia - -1 5 22 __ 28
Poliomyelitis- -_- 1 1
Tuberculosis - -7 3 19 6 35
Typhoid fever ----___ 1 1
Whooping cough - -17 10 --- 27

PERSIA.

Plague-Month of May,-1924.

During the month of May, 1924, plague was reported in Persia as
follows: Abadan, cases, 20; deaths, 12; Bandar Abbas, cases, 11;
deaths, 6; Bushire, one case landed at quarantine; Mohammerah,
cases, 111; deaths, 78.

VIRGIN ISLANDS.
Communicable Diseases-June, 1924.

During the month of June, 1924, communicable diseases were
reported in the Virgin Islands of the United States as follows:

Island and disease. Cases. Remarks. Island and disease. Cases. Remarks.

St. Thomas and St. St. Croix-Contd.
John: Dysentery 2 Entameblc, 1; Un-
Chancroid- 2 classified. 1.
Gonorrhea- 2 Filarlasis-5 Bancrofti.
Pellagra -1 Gonorrhea 1
Syphilis -1 Secondary. Syphilis6f Secondary.
Tuberculosis 2 Chronic pu Im o - Trachoma-9

nary. Tuberculosis 1 Chronic pulmo-
St. Croix: nary.

Chancroid- 3
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CHOLERA, PLAGUK- SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER.
The reports contained in the following tables must not be considered as complete or final as regards either

the lists of countries included or the figures for the patcular countries for which reports are given.

Reports Received During Week Ended August 8, 1924.1
CHOLEJU.

Place. Date. Cases. Deaths. Remarks.

India:
Ranoon- June 15-21- 13 11

Indo-China:
Saigon -June 1-7-2 2 Including 100 square kilometers

of surrounding country.
Siam:

Bangkok -June 8-14-4 3

PLAGUE.

British East Africa:
Kenya-

Tanganyika Territory- June 1-7-1 1
China:

Amoy -June 15-21- 1
Foochow-June 15-21 -1 Number of cases not reported.

Egypt - - -June 18-24, 1924: Cases 15. In 6
districts. Total, Jan. 1-June
24, 1923-Cases 313. Corre-
sponding period, 1923, 1,039
cases.

India:
Ranoon- June 15-21 19 16

Indo-China:
Saigon -May 18-31 -- 5 1 Including 100 square kilometers

of surrounding country.
Iraq:

Bagdad -June 8-14 -- 4 3
Persia:

Abadan - May 1-31-- 20 12
Bander Abbas-do-- 11 6
Bushire do- 1-- Landed at quarantine.
Mohammerah -do-- 111 78

Siam:
Bangkok -June 8-14 -- 1 1

SMALLPOX.

Canada:
Manitoba-

Winnipeg .
Ontuio-
Sarnia-

China:
Amoy-
Chungking
Foochow
Manchuria-
Harbin-

Nanking
France:

Limoges-
Haiti:

Port au Prince .
India:

Karachi-
Madras ------
Rangoon-

Indo-China:
Saigon--

Jamaica-

Kingston-
Java:

East Java-
Soerabaya-

West Java-
Batavia-

July 13-19- -

July 20-26-

June 8-21-
June 1521
June 1521

June 17-23 -
June 15-28 -

Apr. 1-30

July 6-12 .

June 22-28-
June 22-28-
June 15-21-

May 18-June 7 --

July 6-12-

May 18-24 -

May 31-June 6-

1
1

1

2

12

:4
36

2

.99

1--

1

1
2
4

19
.---- -

15

Present.
Do.
Do.

Developed at Cape Haitien.

Including 100 sq. km. of sur-
rounding country.

July 6-12, 1924: Cases, 7 (re-
ported as alastrim).

Reported as alastrim.

I From medical officers of the Public Health Service, American consuls, and other sources.

16160-24t -4
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CHOLERA, PLAGIE SMAtLPOX, US -tKg AND YELLOW

FEVER-Coatinued.
Reports Receiv BDuing Week Ended August 8, 124-Continued.

SMALLPX-Coat1nue&d

Place. )Date. Cases. Deaths. Remarks.

LatvlaM -ay 1-31, 1924: One case.
Mexico:

Mexico City -Ju- - 15-28-S ...

Tampico - July 11-20-2 1

Opat- _ June 22-28- 6
Do -June 29-July 12- 2 2

Siam:
Bangkok -June 8-14- 1

Damascus -June6-12- 5

TYPHUS FEVER.

Algeria:
AIg -- ---- June 1-30 _. 5 1

Ohile:
Iquique -- June 22-28 --

Valpaiso--- June 15-21 -- 2
.D _ Jne 29-July 5 -- 3

Egypt:
Alexandria- June 25-July 1 1

Esthonia - - - - APr. 1-MiW , 124: Caes, 32.
Latvia - --May 1-31, 1924: Cases, 43.

Mexico City -June 15-28 15- Including municipalities in Fed-
eral District.

Turkey:
Constantinople- June 15-21-1

Reports Received from June 28 to August 1, 1524.1
CHOLERA.

Place Date . Cs Deaths Remarks

India ----- Apr. 20-May 24, 19M: Cases,
Bombay -May 4-10-1-- 45,434: dea, 33,43L

Calcutta- May 11-June 7 137 116
Madras -June1-21- 7
Rangoon -May 11-June 14- 65 49

Indo-China:
Saigon - Apr. 27-May 3 1 1

Philippine Islands:
Province-

Cagayan -Mar. 30 -Apr. 5-- 1 1
Laguna -MAtay 18-24- 1 I

Siam:
Bangkok -May 4-June 7 14 12

PLAGUE.

Argentina:
Chaco Territory -- - -Apr., 1924: Cases re

Btish East Afric:
Kenya-

Taimyika Territory. Feb.24-Mar. 1 -
----------.-

Canary Islands
Teneriffe-

La Laguna- June 20-1
Ceylon:

Colombo- May 11-June 14- 8 3 Ten plge rodens
Chile:

Antofagasta -June 1-16- 4
China:

Foochow- May 4-June 14 -- 24 Cases not reported.
I From medical officers of the Public Health Service, American consuls, and other sources.

ported.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continued.

Reports Received from June 28 to August 1, 1924-Continued.
PLAGUE-Continucd.

Plac.

Ecuador:
Eloy Alfaro a
Guayaquil -

EgycP ----------------

Alexandria .
PortSaid-
Suez-

Province
Assiout-
Beni-Suef-
Charkleh .
Fayoum-
Oharbia ----------
Ohirga-
Kalioubieb .
Kena-
Menoufleh-
Minia-

Greece:
Patras .

India-
Bombay .
Calcutta:
Krchi-
Madras Presidency-
Rangoon-

Indo-China:
Saigon .

bfaq:
Bagdad-

Japan:
Shizuoka Prefecture-

Higashi

Mada:
Tananarive Province.

Date.

May 18-31-
May 18-June 15---

Apr.2 -
Apr. 24-June 3....
Jan. 2-June 26.

Apr. 1-June 18....
June 21
Jan.31
Feb. 18-June 19.
Apr. 21-June 17.
Jan. 17-May 13____
Jan. 6-May 22.
Apr. 9-May 17....
Jan. 2-June 12.
Feb. 5-June 26--

July 7

May 4-June 14..

May 11-June 14...
May 18-June 21...
May 18-31
May 11-June 14...

May 4-10

Apr. 20-June 7....

Tananarive Town- Apr. 1-0
Other localities- do

Persia:
Bushire

Peru.
Lima (city)
Limna (country)-
Mollendo

Siam:
Bangkok

Union of South Africa.-

-do

May 1-31 -;
-do
-do .

May 4-10 -

urange tree Suae - - .-- --- ---.- I- -- ------

Cases. I Deaths.

1
2

1
2

11

40
3
1

105
2
10
10
44
48
39

36

481
10
18
7

48

1

114

31
5
31
321
32
1
31
26

31

10
13
2

1

58

Remarks.

Rats taken, 14,987; found infect-
ed, 88.

Jan. 1-June 28, 1924: Cases, 316.

Apr. 20-May 24, 1924: Cases,
74,793; deaths, 60,790.

Including 100 square kilometers
of surrounding country.

--- I-- I To June 20, 1924: Cases, 2; death,I - --- ---Il .

9 9
96 90

1

1
1

2 T -
-i-

2

Apr. 1-30, 1924: Cases, 105;
deaths, 99.

May 1-31, 1924: Cases, 5; deaths,
5.

Apr. 27-June 7, 1924: Cases, 28;
deaths, 14. Dec. 16, 1923, to
May 31, 1924: Cases, 347;.
deaths, 208 (white, 51 cases, 26
deaths; native, 296 cases, 182
deaths).

May 11-June 7, 1924: Cases, 18;
deaths, 7.

SMALIPOL

Bolivia:
La Paz -

Brazil:
Bahis-
Porto Alegre-_--__-
Rio de Janeiro-

British East Africa.:
Kenya--

mombasa .
British South Africa:

Northern Rhodesia.

May 1-31-

May 18-24 -
May 18June 14_
May 18-24-

May 4-31-

May 8-June 9.

42

1
1
2

3

57 1 Natives.

l l

-----------------------------------------

'I
I

-------------------
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVE:R, AND YELLOW
FEVER-Continued.

Received June 1924-Continued.

PLAGUE-Continued.

.Place. Date. Cases. Deaths. Remarks.

Ecuador:
Eloy Alfaoro-
Ouayaquil - ,

Egygt -

Alexandria -

Port Said d-
Sue e---

Province
Assiout-
Beni-Suef .
Charklieh-
Fayoum-
Gharbia~-
Ghirga - -----
Kalioubieb-
Kena-
Menoufleh .
Minia-

Greece:
Patras-

India-
Bombay-
Calcutta:
Karachi-
Madras Presidency-
Rangoon-

Indo-China:
Saigon-

Iraq:
Bagdad-

Japan:
Shizuoka Prefecture-

Higashi-

Madagascar:
Tananarive Province

May 16-31 - .
May 16-June 15

Apr.2 ---
Apr. 24-June 3-
Jan. 2-June 26-

Apr. 1-June 18- -
June 21
Jan.31
Feb. 18-June 19
Apr. 21-June 17
Jan. 17-May 13-.
Jan. 6-May 22
Apr. 9-May 17-
Jan. 2-June 12
Feb. 5-June 26-

July7-

May 4-June 14-
May 11-June 14
May 18-June 21 --
May 18-31-
May 11-June 14

May 4-10-

Apr. 20-June 7_

Tananarive Town- Apr. 1-30
Other localities- do

Persia:
Bushire

Peru
Lima (city)
Lima (country)
Mollendo

Siam:
Bangkok-

Union of South Africa-

an

May 1-31 ;
-do -------
-do

1
2

1
2

11

40
3
1

105
2
10
10
44
48
39

36

48
10
16
7
48

1

114

9
96

1

3
1
1

May 4-10-2

1
1
5

31
3
1

32
1
3
1

26
31
20

10
13
2
49

1

56

9
90

1
T-

-i-

2II
2

urange r-ree M --ae. l --.

Rats taken, 14,98Z; found infect-
ed, 88.

Jan. 1-June 26, 1924: Cases, 316.

Apr. 20-May 24, 1924: Cases,
74,793; deaths, 60,790.

Including 100 square kilometers
of surrounding country.

To June 20, 1924: Cases, 2; death,
1.

Apr. 1-30, 1924: Cases, 105;
deaths, 99.

May 1-31, 1924: Cases, 5; deaths,
5.

Apr. 27-June 7 1924- Cases, 28;
deaths, 14. bee. 16, 1923, to
May 31, 1924: Cases, 347;.
deaths, 208 (white, 51 cases, 26
deaths; native, 296 cases, 182
deaths).)

May 11-June 7, 1924: Cases, 18;
deaths, 7.

SMALPOX

Bolivia:
La Paz

Brazil:
Bahia
Porto Alegre _- -

Rio de Janeiro
British East Africa:

Kenya-
Mombasa

British South Africa:
Northern Rhodesmia

May 1-31

May 18-24
May 18June 14_
May 18-24-

May 4-31

May 6-June 9-

42

1

1

2

Natives.

-I---------- I- - - -

'I

-------------------

3 ----------

57 1
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CgOLU3A1 PLA4UM SMALLPOX. TYPHUS FEVER, AND YELLOW
FEVE3-eontinuect

Repfftb Decefred ront Jun 28 to A wugt i, 124-Continued.
uALLpO-ctinued

free. Da. Cases. Deaths. Remarks.

Java:
East Java-

8o0rbava --------
Madoera Resdency-

Latvia-
Mexico:

Guadalajara---------
Do-

Mexico City .
Saina Cruz-
Tamnso -------------------.

Palestine-
8amaria Provinoe
samak---

Polau._-_.- -

Portugl:
Lisboa- -

Do------
oporto-

Apr. 13-May 17-

Apr. 1-30----

May 1-Jun 30

May 4-lime 14--
May 25-31-
June 14-20 -
July 1-4_-

May 27-Jun 2-

May 25-June21 --

JuneM29-Juny5e - - -

May 11-June 21---

170

I

9

81
2
4

59

4
1

1
--

I.

7 1
2
18 10

Siam:
Bangkok - Apr. 27-May 17 -- 3-

Spain:
Bar celona YarI --- 160
Malaga June 29-Julfy5 _2
Val e ---- June 8-21 - -

Straits 8et4 ans
8ap Are---- May 4-24 : 21

Medan-. .-_ Jan. 1-31- 5
SwitzerlAnd:
BIernw -y2-June 2 --- 22.

Syria:
Damascs -May 28-June 3- 7.

Tunis:
Tnnis- May 27-June30 17 4

Do -Jult 1-7 -- 1I
Turkey:

Constantinople- Jme 1-7- I
UnionoatL_fica ----- -

Cape Province
Orang Freo Stato
Transvaal

On vessel:
S. S. Karoa

May 43--
May 4-10-
May 4-31

Ay 7

S. S. Mount Evans- July 8

Epidemic.

Including muscipalltles in Fe&
eral district.

June 17-23, 1924: 20caes in north-
em district.

Mar. 30-May 3, 1924: Cases, 164
deaths, 7.

Jan. 1-Dec. 31, 1923: C
44,628.

Mau1-A. 3Q. Ca.
(white, 5; native, 75).

Outbreaks.
Do.
D-o.

At Durban, South Afrkat from
Bombay, India. Vesself left
Bombay, Apr. 16, 124. N"
tient, European.

At Key West, Fla., from Man-
chester, England.

--------

--------

I

I

TYPHUS FEVER

May 1-31-

June 1-7--

K iy o-_26 .
May 25-31-
May 25-June 14

June 2-16-
May 11-June 14

May 1-31-
-do .

19

2

6

72
25

8

3

2--

Jue6,194:Tw cse _i

June 16, 1924: Two came in
Lazarctto.

Present.

Algeria:
Algiers --------------

Brazil:
Porto Alegre

Chile:
Antofagasta
Concepcion
Talcahuano -------------
Valparaiso -- -

China:
Antug -------
Chung --ing

Chosen:
Chemulpo --
Seoul ---- ---
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-C6ntinued.

Reports Received from June 28 to August 1, 1924-Continued.
TYPHUS FEVER--Continued.

Place. Date. | Cases. Deaths. Remarks.

Egy7t-uairo - -

Great Britain:
Ireland-

Dublin
Greece:

Sloniki-

Bagdad
Latvia-
Mexico:

Guadalajara-
Mexico City

Palestine:
Jaffa-

Poland --------------

Portugal:
Oporto

Russia-

Byris:
Aleppo --

Tunis:
Tunis-

Turkey:
Constantinople

Union of South Africa
Cape Province

Do-
Natal-

Do
Durban

Orange Free State-
Do

Transvaal

Johannesburg-

Feb. 19-Apr. 15---

June 8-14-

Apr. 20-May 4

Apr. 27-May 10-
Apr. 1-30-

May 1-June 30--
May 4-June 7-

June 17-23

17

6

2
39

2
44

1

9

2

June 15-21 . 1

June 8-14-

May 27-June 9--

May 18June 7-

Mar. 1-Apr. 30-

Apr. 20-26
Mar. 1-Apr. 30

do

My 11-24 __

1

4

7

----i44-

------i-
55

31
2

11

Including municipalities in Fed-
eral district.

Mar. 30-May 3, 1924: Cases,
1,543; deaths, 142. Recurrent
typhus: Cases, 27; deaths, 3.

Jan. 1-Dec. 31, 1923: Cases,
242,890. Recurrent typhus:
Cases, 258,271.

Mar. 1-Apr. 30, 1924: Cases, 2.57;
deaths, 26 (white, cases, 18;

deaths, 1; native, cases, 239;
deaths, 25).

June 1-7: Outbreaks.
Mar. 1-Apr. 30, 1924: Cases, 9;
deaths, 2.

June 1-7: Outbreaks.

June 1-7: Outbreaks.

YELLO3W FEVER.

Brazil: M 11-7lPemambux o .- - May 11-17 2 1

X

--- ----


