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A NOTE ON THE INCIDENCE OF ENDEMIC GOITER IN
NORTHERN IRELAND

By ROBEBT‘ OLESEN, Senior Surgeon, and PauL A. NEaL, Assistant Surgeon,
United States Public Health Service

Opinions vary widely as to the incidence of endemic goiter in
Northern Ireland. According to some of the physicians practicing
in this section, simple goiter is rare; others assert that the disease is
relatively frequent. Probably an intermediate estimate is more in
accordance with the facts.

During the course of routine physical and mental examinations of
aliens applying for visas to enter the United States from Northern
Ireland, the writers were able to observe the thyroid status of each
applicant. From July, 1929, to June, 1930, the thyroid glands of
4,648 male applicants and 3,992 female applicants were examined.
The findings, classified according to arbitrary standards previously
employed on a large scale in the United States, afford interesting
information concerning the incidence of simple goiter in the northern
part of Ireland. It also makes possible a comparison of goiter inci-
dence in the new and old worlds by the use of similar methods of
examination and record.

Northern Ireland, or Ulster, comprises six counties and is that
portion of Ireland lying north of the Irish Free State. Practically all
of the persons examined came from this northern section, only a few
residing in the border counties of the Free State. The goiter statistics
are of particular interest, because of the proximity of the ocean to
much of this territory, an association believed by some to confer
considerable protection against goiter because of the supposed iodine-
enrichment of drinking water and foodstuffs. However, if these
factors are effective, their extent is difficult of determination, for
simple goiter is found among individuals coming from all parts of
Northern Ireland.

The method of examining and classifying thyroid enlargements has
been described in previous publications.""? These same methods

! Robert Olesen: Thyroid survey of 47,493 elementary school children in Cincinnati. Pub. Health Rep.,
Vol. 39, No. 30, pp. 1777-1802 (July 23, 1924). (Reprint No. 941.)

? Robert Olesen: Endemic goiter in Colorado. Pub. Health Rep., Vol. 40, No. 1, pp. 1-29 (Jan. 1, 1925).
(Reprint No. 983.)
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were employed during the examinations made in Belfast, to which
point all applicants for visas came.

Results—In all, 4,648 males and 3,992 females, ranging in age from
& few weeks to more than 80 years, were examined. Thus, 75 males
and 61 females under 5 years of age, as well as 138 males and 219
females over 50 years of age, were included in the examinations.

TaBLE 1.—Numbers and .degrees of thyroid enlargement (by age groups) amon
applicants for visas in Belfast, Northern Irelanf g

4,648 MALES
With enlarged thyroids
Age group Degree of enlargement Normal | Total
v Mod Ad Total | Per cent
ery er- eno-
slight | Stight | Tgee ‘mas

1 1 2 2.6 3 75
1 1 1.2 78 k]
6 1 7 1.5 54 61

92 18 3 13 4.6 660 77
205 41 8 6 260 15.3 1,434 1,694
9 9 5 [] 99 10.8 816 915
34 5 2 41 9.1 409 450
18 2 4 24 9.5 227 251
1 1 2 1.6 120 123
1 1 2 2.2 88 [
1 1 .7 137 138
Total.. ... 438 77 16 21 552 4,006 4,648
Per cent__........ 9.4 1.6 .3 .4 11.8 100.0

8,902 FEMALES
With enlarged thyroids
Age group Degree of enlargement Normal | Total
. - - | Total | Per cent
gy | stignt Moder- | Markea | Adenc-

Under § 1 1 1.6 60 61
5to9 2 3.2 60 62
10 to 14 2 3 1 20 26.3 56 76
16to 19 94 32 10 333 3.1 662 1,005
20 to 24 108 38 8 383 31.6 829 1,212
25t0 29. 43 18 2 8 183 29.2 444 627
30to 34 16 4 1 5 7 2.9 250 324
35 to 39. 10 3 6 42 2.3 - 147 189
40to 4 2 1 3 15 14.4 89 104
45 to 49 3 2 4 14 16.9 69 83
50 and [} 2 11 28 1.2 221 249
Total.___| 282 103 3 87| 1,095 2,887 3,992
Per cent. 9.1 2.5 0.07 1.4 27.4 100.0

The results of this thyroid survey are set forth in Table 1, the sex,
age groups, and degrees of thyroid enlargement being indicated.
It will be noted that there were 552 definite thyroid enlargements
among the 4,648 males examined, a percentage of 11.8. However,
the greater number of these enlargements, amounting to 9.4 per cent,
were very slight in character The number of adenomatous enlarge-
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ments among the males was 21. Among the 3,992 females inspected
there were 1,095 enlargements of the thyroid gland, a percentage of
97.4. The number of adenomatous enlargements encouatered
among the females was 57.  Asis usually the case, more enlargements
were found among the females and the enlargements were of greater
size than among the males.

The data are displayed graphically in the chart. It will be seen that
the percentage incidence is consistently greater among females of
each age group after the age of 9 years. The greatest amount of
goiter in both sexes is found between the ages of 15 and 24 years.
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Percentage of all grades of thyroid enlargement found among 4,648 males and 3,992 females, by
age groups, in Northern Ireland, examined during the period July, 1929-June, 1930

After this period there is a comparatively rapid decline in the inci-
dence rate among males. However, among the females, goiter con-
tinues to prevail to a considerable extent even after the age of 50.
It is evident that amoug females, at least, goiter prevails to a con-
siderable extent in northern Ireland.

Goiter and intelligence.—In view of the interest which still attaches
to the possible relationship between intelligence and goiter, the special
observations made on this point in Belfast will prove of interest.
One of us (R. O.), after a comparison of percentile ranks of thyroid-
normal and thyroid-enlarged school children in Cincinnati, Ohio,
reached the conclusion that the differences were not of sufficient
magnitude to warrant the conclusion that thyroid-normal individuals
have a keener mentality than those whose thyroids are enlarged.®

3 Robert Olesen and Mabel R. Fernald: Endemic Goiter and Intelligence. Pub. Health Rep., Vol. 41,
No. 21, pp. 971-986 (May 21, 1926). (Reprint No. 1081.)
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This conclusion is amply supported by the experience in Belfast,
where, after intensive intelligence tests applied to approximately 600
persons, 142 were finally certified as mentally defective. Among the
112 defective females there were 31 thyroid enlargements, a per.
centage of 27.7. Among the 30 males who were mentally defective
there were only 4 thyroid enlargements, a percentage of 13.3. Com-
parison of these figures with the percentages of general goiter inci-
dence among the individuals regarded as mentally normal discloses
a very close approximation. Therefore, it must again be concluded
that intelligence is not demonstrably associated with the presence
or absence of thyroid enlargement.

Conclusion.—In a previous publication,* it was tentatively sug-
gested that when the percentages of all degrees of simple thyroid
enlargement, es determined by Public Health Service standards,
range between 10 and 20 per cent among the males and between 20
and 30 per cent among the females, widespread prophylaxis is prob-
ably an optional public health measure. However, these tentative
suggestions should not deter physicians and public health authoritics
from providing prophylaxis and treatment in specific instances.
In view of the comsiderable incidence of goiter among females be-
tween 19 and 24 years of age in Northern Ireland, it would appesr
particularly desirable that prophylactic measures be instituted prior
to that time.

THE INFLUENCE OF THE SIZE OF THE EXPLANT UPON
CULTURES OF CHICK FIBROBLASTS IN VITRO

By W. R. EarcLg, Cytologist, and J. W. THoMPsON, Assistant Chemist, Division
of Pharmacology, National Institute of Health (formerly Hugienic Laboratory),
United States Public Health Service!

INTRODUCTION

The recognition and isolation of any factor playing a major réle in
the metabolism of the cell or in the initiation of cell cleavage is obvi-
ously of great importance. Not only is it of significance because of
its biological interest, but also because of its importance in defining
more closely the factors responsible for the differences in the relative
rates of cell cleavage in normal and malignant tissues, and the differ-
ences in the degree of organization found in these tissues.

Burrows (2), in 1923, made the observation that isolated single con-
nective tissue or mesenchyme cells planted in plasma showed no signs

1 This work has been carried on under the supervision of Dr. Carl Voegtlin, Chief of the Division of
Pharmacology. The authors wish to express their thanks to Professor Voegtlin for his help and sugges-
tions during vhe progress of the investigation. They wish also to express their appreciation of the valuable
technical assistance of Mr. E. L. Schilling in carrying on this work.

¢ Rebert Olesen: Endemic GQoiter. Pub. Health Bull. No. 192, p. 46, 1929,
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of growth. This same observation was made by Fischer (4, 6) in
1923, who used a 4-month old strain of fibroblasts from the chick.
He found that such isolated cells showed no signs of cell cleavage and
that the cells eventually degenerated and died. He also found that
if the transplanted cell clump consisted of a few scattered cells, no
growth took place, and the cells took on the aspects of degeneration
at a time when the control culture, containing a much greater number
of cells, seemed to be in perfect condition. In describing this degen-
eration he noted the accumulation of vacuoles and fat “granules”
within the cells.

In trying to account for this lack of cell cleavage and occurrence of
degeneration, Fischer later (1925) worked on the hypothesis that for
the initiation of cell cleavage direct protoplasmic connection or anas-
tomosis with a certain number of homologous cells of the same species
was in some way significant (5). He succeeded in showing that in
large cultures of fibroblasts there did appear to be some definite inter-
action of the cells of the culture. This interaction resulted in a defi-
nite thythm in the occurrence of mitosis in the cells of the culture
(5, 6).

In an attempt to obtain cultures from single isolated fibroblasts
from the heart of the chick, our attention was attracted by a different
phase of the same problem. As a result of this, an attempt was made
to study the changes in the granules and lipoid! droplets of isolated
cells, and to correlate these changes with those observed in the cells
of cultures from explants of larger sizes. The results of this investi-
gation appear to us to be of some value in understanding the condi-
tions which accompany, and possibly result in, the death of isolated
fibroblasts in culture. They also appear to be of interest in under-
standing conditions which prevail in cultures of fibroblasts from larger
explants planted under similar conditions. The data obtained are

presented in this article.
MATERIALS AND METHODS

In this work two types of fibroblasts have been used—the first
from freshly explanted heart tissue of 9-day chicks, the second from
a stock strain of fibroblasts, from the same source, kept growing in
vitro in this laboratory for the past nine months.

The work has consisted of an examination of the rates of growth of
cultures planted from graded sizes of explants taken from these two
types of tissues, and the correlation of these rates with the cell changes
observed in the cultures.

1 In this paper the term “lipoid” is used in a general sense similar to that in which it is used by Baker
and Carrel (1). In those cultures tested, the lipoid droplets within the cell showed a high refractive index,
staine 1 with Sudan III, and were soluble in chloroform or other fat solvents.
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The method of preparation of cultures from the fresh chick hearts
was as follows: The freshly removed heart was washed in Tyrode
solution ? adjusted, just before using, to a pH of about 7.4. A serics
of fragments was then cut from the heart wall with an iridectomy
knife. The size of each fragment was 2 by 1 by 1 mm.,, or a littlo
smaller. These fragiments were set aside in Tyrode solution until
wanted. As needed, a fragment was taken out and cut so as to give
two fragments each 1 by 1 by 1 mm., or a little smaller. One of
these was set aside as representing the largest size of explant of the
set, size 1; the other was again divided into two approximately equal
parts. One of these halves was set aside as the explant of size 2, and
the other again divided, and so on until from the one original tissue
fragment had been obtained five explants ranging in decreasing size
from the largest, which was about the size of the normal explant
generally used, down to the smallest size, barely visible to the eyec.
This smallest was cut such a size that after 48 hours’ incubation from
1 to about 40 cells would have wandered out from it.

These explants were planted in hanging drops of medium on mica
cover slips. This medium was made up of equal volumes of chicken
plasma and chick embryo juice. Each solution was measured from
a calibrated capillary pipette, and the two were mixed on the mica
cover slip and spread over a circular area 20 mm. in diameter. The
explant was placed in the still liquid media by means of two small
iridectomy knives. As the total volume of media used was approxi-
mately 0.013 c. c. for each culture, the drop formed a very thin layer
over a relatively large surface. By actual measurement of a number
of cultures, this layer of medium was approximately 110 g thick,
near its center.! This shape and size of clot was chosen as being o
thin that cells at all levels within the clot could be considered s
under approximately comparable conditions of oxygen and CO,
tension.

After planting a culture in this manner, the mica cover slip, with
its adherent culture, was inverted over the well of a hollow-ground
slide and was sealed to it with vaseline. An outer seal of paraflin
was also put on.*

In the preparation of cultures from the stock strain of fibroblasts,
several technical difficulties presented themselves. In order to
avoid these, the following technique was employed: The cultures
from which it was desired to obtain explants were planted as usual
in hanging drops of embryo juice and plasma. However, instead of

1 The composition of the Tyrode solution used was as follows: NaCl, 8 g.; KCl, 0.2 g.; CaCls, 0.2 g.;
NaHCO;, 1g.; NaHsPOq, 0.05 g-; glucose, 1 g.; water, 1,000 c. c.

3 This measurement was made by means of the fine adjustment of a microscope, the fine adjustment
bead being calibrated to read single micra. This measurement assumed the refractive index of the plasma

clot to be 1.4.
« The slides used to cover these cultures had a polished concavity of about 25 mm. diameter. The

volume of this concavity was 0.5 c. ¢.
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the hanging drop of media being attached directly to the under
surface of the mica cover, it was attached to a small disk of mica
about 16 mm. in diameter. This was, in turn, attached to the mica
cover slip by means of a small drop of embryo juice or Tyrode
solution; capillarity held the mica disk in position. At the time of
cutting of the graded sizes of explants, 48 hours after planting these
parent cultures, the cover of each parent culture was raised, and the
inside disk of mica, with its adherent clot, was removed and floated
for five minutes or so, face down, in freshly adjusted Tyrode solution.
Upon removal from this solution the culture was drained of Tyrode
solution, by touching it to a pad of sterile gauze, and was then placed
in position under a binocular dissecting microscope. By means of a
sharp iridectomy knife, a series of radial and peripheral cuts was
made in the culture. These produced a series of explants of graded
sizes all from the same culture. These cuts were made so that the
largest size fragment consisted of % the whole culture; the second
size represented about % to %, the third ¥, to %, the fourth about
4s to %4 The size of the fourth was such as to allow the migration
of about 1 to 40 cells in 48 hours. A still smaller size of explant was
planted in some cases. From this smallest size, size 6, no migration
was ever seen to take place. ‘

As will be noted, cultures of fresh heart were planted in sets of 5
cultures each, each culture of which represented a different size of
explant. Stock fibroblasts, however, were planted in sets of only 4
cultures each. Upon examination of the data it was found that
cultures from explants of sizes 1 and 2 of both types of cells were
comparable, within the limits of accuracy of the technique, while
cultures from explants of sizes 3 and 4 of the stock fibroblasts seemed
comparable to cultures from explants of sizes 4 and 5 of the fresh
heart. In order to place slides from the two types of tissues on a
comparable basis, cultures from explants of sizes 3 and 4 of the stock
strain of fibroblasts have been reclassified as sizes 4 and 5, respec-
tively, making them comparable, to sizes 4 and 5 of the fresh heart
explants.

The plasma used in planting all of these cultures was taken from
hens 5 to 18 months old. No substantial differences in the cell
growth were noted as a result of the age of the hen. Alllots of plasma
were kept sealed under vaseline at 4° C. Most of the lots of plasma
were only 2 or 3 days old when used; none was more than 9 days old.

The embryo juice was prepared from 9-day chicks, freshly removed
from the eggs. The eyes and membranes of these chicks were re-
moved and the remaining tissues were washed with Tyrode solution,
then minced and centrifugalized. The supernatant, slightly viscous
fluid so obtained was then decanted, frozen three consecutive times,
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and stored under a vaseline seal at 4° C. until needed. All embry,
juice used was less than 48 hours old.

All cultures were incubated at 38.5° C.

Immediately after preparation, the outlines of the cultures wero
traced by means of a projectoscope. Similar tracings were made
thereafter at intervals of a day or so. The area of each tracing was
measured by means of a planimeter, as in Fischer’s well known method,
and from these data the change in the area of each culture was deter-
mined and the areas of the cultures plotted. The curves so obtained
were studied separately. From the individual curves have been
synthesized the composite curves presented in Charts 1 and 2. These
composite curves represent the modes of the curves of the separate
cultures studied.

Further, at various intervals of time one or more sets of cultures
from different sized explants were sacrificed. These cultures were
closely examined unstained at 38.5° to see the general condition of the
cells, and then supravitally stained with 1/20,000 neutral red, in unbuf-
fered Locke solution,® after which more detailed studies were made
on the condition of the cell granules, fat droplets, etc. The staining
process was carried out at 38.5°, and the dye was never allowed to act
longer than a few minutes, in order to insure a minimum of change in
cell structures through the action of the dye. Some of the cultures
were also stained with Sudan III in order to study the fat droplets
more closely; but in general this was not necessary, except for the
smallest sizes of droplets, as the unstained highly refractile droplets
showed up quite sharply in contrast with the neutral red absorbing
granules of the cell.

Photographic records were kept of almost every culture. Two
regions were usually photographed in each. Photographs were gen-
erally made at a magnification of 365X, using 8 by 11 cm. plates.
Plates 1 to 8 show typical pictures selected from these routine photo-
graphs.

Using this technique, about 75 cultures, comprising three series,
planted from fresh heart, and about 85 cultures, comprising 4 series,
planted from stock fibroblasts, have been studied. A number of
other series of similar cultures were also examined. The data from
these are not included in those presented, as conditions under which
these series were cultivated or examined were less accurately stand-
ardized, or the cultures were not so carefully studied. Even these
cultures, however, showed the same general changes as those shown
by the cultures of the 7 series more closely studied.

In analyzing the data obtained from this study, the change in the
volume of the lipoid droplets per cell was found to be so striking that
it was thought to be of interest to attempt to portray it graphically

4 The composition of the Locke solution was as follows: NaCl, 9 g.; KCl, 0.42 g.; CaCla, 0.24 2.
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on some quantitative or semiquantitative basis. To do this all
photographs of cultures were critically examined, and from each
representative photograph a representative cell or group of representa-
tive cells was selected. In each cell or group of cells the number of
lipoid droplets of each diameter was counted. The diameter of each
droplet was measured by means of a scale graduated to millimeters.
From these data, assuming each lipoid droplet to be a sphere, the
volume of free lipoid material per cell was integrated.

One precaution was found necessary with this method. From the
photographs it was obvious that the largest sizes of lipoid droplets
were markedly flattened, and could not be considered as perfect spheres.
Generally, though, on the plates showing such lipoid droplets there
were cells which appeared to contain what seemed to be comparable
amounts of lipoid material, but in somewhat smaller drops. In such
instances these cells were chosen for measurement. The results of
these approximations are presented in charts 3 and 4, the curves being
drawn to show the modes of the volume of lipoid material per cell.
The curves for the smallest sizes of explants are omitted from these
charts, as curves for these sizes were interrupted by the early death
of the cells.

EXPERIMENTAL
CHANGES IN THE AREA OF THE CULTURES

When changes in areas of the cultures were traced, it was observed
that, following a short latent period after explantation, there was a
rapid initial increase in the areas of all cultures planted from explants
of sizes 1 to 5, inclusive. (Charts 1 and 2.) Cultures from explants
of size 6 showed no migrations at any time. No difference was noted
in the time of onset of this migration for the various sizes of explants
from 1 to 5. At 20 hours this increase in areas of cultures from all
sizes of explants except size 5 was quite marked, and even size 5
showed some slight increase.

From this time on, through about 50 hours after explantation, the
areas of all cultures except those from explants of size 5 and size 6
increased rapidly. Those from size 5 explants showed relatively
slight increase, and at approximately 50-90 hours after explantation
augmentation of the areas of these cultures had ceased. After this
time there was often a slight decrease in the areas of these cultures.
This decrease apparently resulted from cell contraction and death.

With the cultures from the largest sizes of explants, the increase of
areas of the cultures continued rapidly until about 70-120 hours after
explantation. At this time the rates of increases of areas became
markedly less, and by 160 hours after explantation they had become
very slight indeed.

At the time the cultures had reached their maximum areas, cultures
from explants of size 1 were, almost without exception, the largest of



October 81, 1030
.3----u-v-u-c--'-l"_I-ll
Y PR .
i Rt i
- .“m‘..‘:.-. ,
. ]
]
. -
A |
1
n 'H'
I\ /
uﬂ- 1\ | ]
\ M
1oy I
[ /|
)\ "
roN I
5# ] \\ " -
/ \ '!
] \ h
,I \ ",'
\ ]
L I \ i .
< -7 N \ ]
3 Ny @
, ) \i\ ,' o
2 1 I' \\ " “"
S20l ] \ N -
g 1 \ &
£ I, ! &
j I

lines, 1 to 5, show the modes of the areas of the cultures,

cultures same sized explant; the size is indicated by the number at the right hand end of the line.

‘Thelighter broken lines represent the limits of the range of areas of cultures seen from each size of explant.
'hese lines are paired, each pair being plotted with the same symbols. Of each pair, the upper line repre-

sents the maximum areas of any cultures examined, the lower line the minimum. These lines are num-

bered to correspond with the heavy lines, the numbers at the right indicating the size of the explant.

CHART 1.—Areas of cultures from explants of fresh heart, plotted as a function of time. Theheavy solid
each line representing the mode of the areas of
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CHART 2.—Areas of cultures from explants of stock fibroblasts, plotted as a function of time. The heavy
solid lines 1, 2, 4, and 5 show the modes of the areas of the cultures, each line representing the mode of
the areas of cultures from the same sized explant; the size isindicated by the number at the right hand end
of the line. The lighter broken lines represent the limits of the range of areas of cultures seen from each
size of explant. These lines are paired, each pair being plotted with the same symbols. Of each pair,
the upper line represents the maximum areas of any cultures examined, while the lower line represents

the minimum, }l)‘hese lines are numbered to correspond with the heavy lines, the numbers at the right
indicating the size of the explant.
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any; those from size 5 were the smallest, and those from size 4 the
next smallest. Sizes 2 and 3, however, showed more variation, and
in many cases the final area of the culture from size 3 explants (fresh
heart) was equal to or greater than that of cultures from size 2. A
similar tendency to show a larger final area was seen in one or two
instances in cultures from size 4 explants of stock fibroblasts, but this
tendency was less marked and did not appear at all in cultures from
explants of size 5.
CELL CHANGES

Time 0 to 24 hours—During the first 24 hours of incubation, as
stated, all sizes of explants showed extensive migration. In the
cultures from explants of fresh heart, each of these migrated cells
showed about 50 to 100, often slightly angular, neutral red absorbing
granules ¢ of 0.9 to 1.2 u diameter. The cultures from stock fibro-
blasts showed a somewhat greater number of granules, as may be
seen by comparing Figures 1 and 10. In many of these cells the gran-
ules were too numerous to count and were estimated at about 200 to
300 in number. These granules were probably a little smaller in size
than those in the cells from fresh heart explants.

The more peripherally situated cells sometimes showed a slightly
greater irregularity in the size of their neutral red absorbing materials.
(Fig. 11, Pl. 4.) Some of these cells showed occasional neutral red
absorblng vacuoles up to about 2  in diameter.

The cells which had migrated out from the three or four largest
sizes of explants of fresh heart showed an extremely small volume of
lipoid droplets. Sometimes a cell would contain one droplet, some-
times more, but in either case the total velume of lipoid droplets was
less than that of two or three droplets of 1 u diameter. The cells
which migrated out from the explants of stock fibroblasts generally
showed a somewhat greater amount of lipoid material, but even in
these cells there was very little. The occurrence of this lipoid material
in cells lying at different distances from the explant was fairly uniform
for both of the above types of cultures at this time, although some
cultures showed a slight tendency for the more peripherally located
cells to show a little more lipoid. (Fig. 11, Pl. 4.)

Cells which had migrated out from explants of size 5 showed,
almost without exception, at least a slightly greater volume of lipoid
droplets within each cell than did those from the larger size explants.
(Fig. 12, Pl 4.)

Time 24 to 70 hours.—During the period from 24 to 70 hours, the
more centrally situated cells which had migrated out from the larger

¢ Throughout this article the term “‘neutral red absorbing granule” is used to denote those particles of
neutral red absorbing material which had a maximum size of about 1.2 4, and a minimum size of 0.3 or 0.4 .
These particles were frequently irregularly angular in shape. Particles smaller than these are termed
“dust.” Particles larger than 1.2 were almost without exception spheres or spheres more or less deformed
through pressure and are termed ‘‘ vacuoles.”
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CHART 3.—Total volume of lipoid droplets per cell in cells of cultures from different sizes of explants of
fresh heart, plotted as a function of time. For each size of explant the volume of lipoid in the cells from
each of two different regions of each culture has been plotted—the most peripheral region (P) (indicated
by solid black points) and the region just peripheral to the original area of the t (C) (points with
clear centers). The points for any one size of explant are all the same shape. The graphs indicate the
modes of the various sets of &oints. The number at the right end of each line indicates the size of the
explant the points of which that line. The volume of lipoid droplets per cell is plotted in arbitrary
units, each of which represents about 20 cubic micra. The points were often so densely clustered that it
was necessary to spread them slightly horizontally. The lowest row of figures along the horizontal axis
indicate the times at which examinations weie made.
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sizes of explants, sizes 1, 2, 3, and some of 4, became more sheetlike.
(Figs. 2, 13, Pls. 1 and 5.) 'This was apparently due to the fact that
many of the cells were located on the surfaces of the plasma clot. The
more peripherally located cells, however, though generally broad, were
Jess sheetlike and appeared more in spindle or flattened blunt spindle
shapes. (Figs. 3, 14, Pls. 1 and 5.) The cells closer to the explant
appeared perfectly normal in shape. Of the more peripheral cells,
however, even at this time occasional ones were observed which
showed marked signs of rounding up. A few of them appeared ‘“moth-
eaten,” while a few were dead and had more or less disintegrated.

During this period, from 24 to 70 hours, the neutral red absorbing
granules of the cells from the explants of fresh heart became much
more prominent as a result of an increase in the number of granules
per cell. (Compare Figs. 1 and 2, P1.1.) The cells from the cultures
of stock fibroblasts showed a less marked, if any, increase, apparently
due to their originally greater number of granules. (Compare Figs.
10,13, Pls. 4 and 5.) Cultures of both types, following this increase,
showed about 150 to 300 neutral red absorbing granules, of
epproximately 1x diameter, per cell.

The variation in the number of neutral red absorbing granules per
cell between different cells in the peripheral part of the culture, was
becoming marked at this time. (Fig. 14, PL. 5.) Some of these cells
showed as many granules as the more centrally situated cells; some
showed very few. Those cells which showed so few generally showed
large amounts of free lipoid. Besides this variation in the number
of granules they contained, the peripheral cells showed a greater
range of size of neutral red absorbing materials than did the more
central cells. While the central cells showed granules fairly uniform
in size, some of the peripheral cells, generally those which contained
fewer neutral red absorbing granules, showed some neutral red
absorbing vacuoles of 2 or 3y in diameter.

There was, during this period, possibly some slight decrease in the
volume of lipoid droplets present in the cells situated just peripheral
to the region of the original explant in cultures from the larger sizes
of explants of stock fibroblasts. For the cultures from the larger sizes
of explants of fresh heart, the similarly situated cells showed little
change in the volume of lipoid droplets contained in each cell. On
the other hand, for the more peripherally situated cells of both types

 EXPLANATION OF CHART 4.—Total volume of lipoid droplets per cell in cells of cultures from different
sizes of explants of stock fibroblasts, plotted as a function of time. _For each size of explant the volume of
lipoid in the cells from each of two dﬁ!erent regions of each culture have been plotted—the most genphera.l
region (P) (indicated by solid black points) and the region just peripheral to the original area of the explant
(C) (indicated by points with clear centers). ~The points for any one size of explant are ail the same shape.
The lines drawnYndim the modes of the various sets of points. _The number at the right-hand end of each
line indicates the size of the explant the points of which fix that line, while the letters (P) and (C) indicate
the lines for the most perlphem? cells and the more central cells, respectively. The volume of lipoid drop-
lets per cell is md in arbitrary units, each of which represents about 20 cubic micra. These ints
were often so clustered that it was necessary to spread them slightly horizontally. The lowest
row of figures alol tie horizontal axis indicates the times at which examinations were made.
It will be noted that in this figure, curves were plotted only to about 170 hours, while after this time there
was some evidence of a drop in the amount of lipoid in some of the cells.
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of cultures the total volume of lipoid droplets per cell increase(
rapidly. (Compare Figs. 2, 3, Pl. 1; 13, 14, Pl. 5.) This increase
showed several constant peculiarities as follows: (1) In the cultures
from the larger size explants, a relatively broad zone of migrated celis
surrounding the area of the original explant showed an exceedingly
small volume of lipoid droplets per cell. The most peripheral cells
of the culture, however, contained much larger droplets and generally
more droplets. (2) In these most peripherally situated cells the
volume of lipoid droplets per cell became ever greater as time passed.
(3) In these cells at any one time, the volume of lipoid droplets per
cell was generilly somewhat greater for cells from explants of smaller
sizes. (4) At any one time the width of this zone of lipoid-filled
peripheral cells, relative to the radius of the culture, became increas-
ingly great as cultures from smaller and smaller explants were studied.
With explants of size 5 the volume of lipoid in each cell was maximal;
all cells were of this lipoid filled “peripheral’’ type.

DESCRIPTION OF PLATES!

L]

In all of these photographs the pointer, shown in each photograph, is on the side
of the ficld nearest the explant. All cells were stained with supravital neutral
red, and were photographed at 38.5° C. All pictures are magnified 365X. The
neutral red absorbing materials appear black, the lipoid droplets white. While
the nuclei also show up white, they are less refractile than the lipoid droplets and
are casily distinguished from them.

Culture series A-9. Cultures from Fresh Heart of 9-day Chick
PLATE 1

Fig. 1.—Culture from explant of size 1; 18 hours after explantation. This
shows the first outgrowth of fibroblasts from the explant of fresh heart. There
were practically no lipoid droplets present and only a relatively small number of
neutral red absorbing granules per cell. There was no discernible difference be-
tween the centrally and peripherally situated cells. The black area at the left
represents the explant. :

Fig. 2—Culture from explant of size 1; 68 hours after explantation. This
shows the cells which were just peripheral to the explant; the explant is shown at
the extreme left. Note a slight increase in the number of neutral red granules
per cell, and the almost complete absence of lipoid droplets.

Fig. 3.—Culture from explant of size 1; 68 hours after explantation. This is
the same culture shown in Figure 2. This figure shows the cells at the periphery
of the culture. There were marked variations in the amount of neutral red
absorbing materials per cell; some cells showed little, others showed as much as
the more centrally situated cells. The cells showed a much greater volume of
i]ipoid droplets than did the more centrally situated cells of the same culture,

owever.

In the culture from the explant of size 5 at this time, the cells were dead and so
badly disintegrated that they could not be satisfactorily photographed. ’

PLATE 2

Fig. 4—Culture from explant of size 1; 166 hours after explantation. This
figure shows the cells just peripheral to the explant. These cells had degenerated
and most of them were dead. Most of them were rounded up and appeared some-
what coagulated. The majority of them showed no trace of neutral red absorb-
ing materials and almost no lipoid droplets.

Fig. 5—Culture from explant of size 1; 166 hours after explantation. This
is the same culture as is shown in Figure 4.  This figure shows the cells which were

! The authors are extremely grateful to the Army Medical Museum for printing the negatives of the
photographs reproduced in these plates.
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situated approximately midway between the region of the explant and the peri-
hery of the culture. These cells showed no trace of coagulation and were still

gxpanded and l:elatively normal. The cells contained much less neutral red
absorbing material than was present in the cells at 68 hours (fig. 2), and contained

. 6.—Culture from explant of size 1; 166 hours after explantation. This
is the same culture as is shown in Figures 4 and 5. This figure shows the cells at
the periphery of the culture. Therc was a marked variation in the size of the
neutral red absorbing materials in these cells. Some few neutral red absorbing
vacuoles were present. There was a much greater volume of lipoid droplets per
cell than in the cells of the more central or middle zones of the culture at this time,
but even so thero was much less than in cells of this same peripheral region
examined at a somewhat earlier stage. It seemed that the cells had possibly
disposed of some of their lipoid droplets in some way.

practically no lipoid droplets.
i

PLATE 3

Fig. 7—Culture from explant of size 2; 166 hours after explantation. This
shows an almost gohd.sheet of cells just peripheral to the region of the explant.
The cells were quite different from those shown in the same region of the culture
from explant of size 1 at this time. (Fig. 4.) Note the decreased amount of
neutral red absorbing materials as compared with the amount in the cells shown
in Figure 2, and the almost complete absence of lipoid droplets.

Fig. 8 —Culture from explant of size 2; 166 hours after explantation. This
is the same culture as is shown in Figure 7. This figure shows the peripherally
situated cells of the culture. There was a marked accumulation of lipoid droplets
and in some of the cells there was an almost complete absence of ncutral red
absorbing granules. The other cells show only very small amounts of neutral
red absorbing granules.

Fig. 9—Culture from explant of size 5; 166 hours after explantation. This
culture was from the same set of cultures shown in Figures 4 to 8. All of the
cells had long since died and all that remained were small clumps of lipoid
droplets and traces of disintegrated cell cytoplasm.

Culture series A-16. Cultures from stock strain of fibroblasts

PLATE 4

Fig. 10.—Culture from explant of size 1; 22 hours after explantation. This
shows the cells which were just peripheral to the region of the explant. There
were large numbers of very small neutral red granules per cell. There was an
almost complete absence of lipoid droplets.

Fig. 11.—Culture from explant of size 1; 22 hours after explantation. This
is the same culture as is shown in Figure 10. This figure shows the peripherally
situated cells. There were marked irregularities in the size of the ncutral red
absorbing materials in the cells; there was also an apparent decrease in the
number of neutral red granules, with an increase in their average size. There
were also present considerable volumes of lipoid droplets within the cells

Fig. 12—Culture from explant of size 5; 22 hours after explantation. This
figure shows the whole width of the zone of migrated cells. All cells were of
the “peripheral’’ type, as shown in Figure 11, except about four cells very close
to the explant. These were more “central” in type in that they showed a very
small volume of lipoid droplets.

PLATE 5

Fig. 13.—Culture from explant of size 1; 70 hours alter explantation. This
figure shows the cells which were just peripheral to the explant. There was
markedly less neutral red absorbing materials per cell than was shown by the
cells at 22 hours after explantation. (Fig. 10.) There was an almost complete
absence of lipoid droplets.

Fig. 14—Culture from explant of size 1; 70 hours after explantation. This
is the same culture as is shown in Figure 13. This figure shows the peripherally
situated cells. Note the rather large neutral red absorbing materials and the
many large lipoid droplets. There were marked variations between adjacent
cells in the amount of neutral red absorbing materials per cell. . .

Fig. 15.—Culture from explant of size 4; 70 hours after explantation. This
figure shows the whole width of the zone of migrated cells. There were marked
irregularities in the amount of neutral red absorbing materials per cell. Some

11779°—30——2
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of the cells were rounding up. All cells showed a deal of lipoid materi
‘Al calls were of the “peripheral” type. good Poie material

PLATE 6

. Fig. 16.—Culture from explant of size 5§; 70 hours after explantation. The
oells were dead and some had partially disintegrated. ey all showed a com.
plete absence of neutral red granules. Note also that the cells showed a smaller
volume of lipoid droplets than was shown by the cells of Figures 14 and 15
‘The small amount of lipoid in these cells was apparently due to the cessation of
lipoid accumulation at the time of cell death, which was obviously very early,

Fig. 17.—Culture from explant of size 1; 139 hours after explantation. This
shows the region of the explant. Even at this time there was a very small
volume of lipoid droplets in the cells shown both in this gicture and the next,
compared with the volume of lipoid droplets shown in the peripheral cells of
the same culture. (Fig. 19.) ere been very little, if any, decreasc in
the amount of neutral red absorbin§ ma; per cell.

Pig. 18.—Culture from explant of size 1; 139 hours after explantation. This
is the same culture as is shown in Fffu.ra 17. This shows the cells just peripheral
to the explant. Note the tremendous decrease in the amount of neutral red
absorbing materials per cell, with the result that many cells were almost invisible.

PLATE 7

Fig. 19.—Culture from explant of size 1; 139 hours after explantation. This
is the same culture as is shown in 17 and 18. It shows the peripherally
situated cells. There were marked ties in the amount of neutral red
absorbing materials per cell. As may be seen, these materials were almost com-
plei;:a’leyll absent from some cells. There was also a great volume of lipoid droplets
per cell.

" Fig. 20.—Culture from explant of size 1; 238 hours after explantation. This
shows the r:ﬂon of the explant. Much of the explant was necrotic, but the
remaining living cells showed a markedly ter amount of neutral red absorb-
ing materials than did the cells just peripheral to this area. (Fig. 21.) Note
the small volume of lipoid droplets which was present.

Pig. 21.—Culture from explant of size 1; 238 hours after explantation. This
is the same culture shown in Figure 20. It shows the cells which lay just periph-
eral to the explant. Note small amount of neutral red absorbing materials present
in the cells. Note also the almost complete absence of lipoid droplets.

PLATE 8

Fig. 22.—Culture from explant of size 1; 238 hours after explantation. This
is the same culture shown in Figures 20 and 21. It shows the peripherally situ-
ated cells. There were very small amounts of neutral red absorbing materials
per cell but there was a tremendous volume of lipoid droplets per cell.

Fig. 23—This shows a culture of fibroblasts, from e?lant of size 2, at about
20 hours after explantation. The cells were so crowded that many of them
were practically spherical. This picture is presented to show the small volume
of the normal s;l»nerica.l fibroblast compared with the tremendous volume of
lipoid droplets which the cells situated in the peripheral zone of these cultures
later accumulate. Compare Figures 22 and 23. :

During this period of time cultures from explants of size 5, as well
as many of those from size 4, showed a general degeneration indis-
tinguishable from that seen in the peripheral cells noted as dying or
dead in the cultures from the larger sizes of explants. The accumu-
lation of lipoid material in these cells from explants of sizes 5 and 4
was markedly more rapid than in the peripheral cells from larger
sizes of explants. Besides this, often beginning as early as 24 hours
after explantation, the cells showed marked signs of lateral retraction
(Fig. 12, Pl. 4) and generally within the next 24 to 48 hours the cells
rounded up, becoming almost spherical (Figs. 15, 16, Pls. 5 and 6).
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During this time the cytoplasm of the cell, in some instances, assumed
s “moth-eaten”’ appearance, due to the formation of large irregular
vacuoles of refractive index very slightly lower than that of the
cytoplasm. These vacuoles showed no trace of color with neutral
red, although the cell granules stained brilliantly. About the same
time that this rounding up occurred, sometimes later, these granules
lost their affinity for neutral red and the cell was left achromatic
and spparently dead. That this death was not simulated was
evidenced by the onset of complete disintegration; and within a day
or so frequently nothing of the migrated cells remained except a
few clumped lipoid droplets. (Fig. 9, Pl. 3.)

This degenerative process was in some instances completed in less
than 56 hours from the time the cultures were planted. It generally
required less than 90 hours, but in one or two cultures, in which the
explant was probably a little larger than usual, it required as long
as 114 hours. Even in these slides, however, this degeneration was
in strong contrast to the living and relatively normal appearance of
the cells from the three or four larger sizes of explants.

In these cultures from sizes 5 and 4 explants of fresh heart, no signs
of survival of any muscle tissue was noted after death of the fibro-
blasts. The explant, following the death of the migrated fibroblasts,
appeared completely necrotic.

Several cultures which were planted from explants too small to
show any migration at all (size 6 explants) were examined. These
all showed death of the whole explant within about 72 hours.

Time 90 hours.—At the end of about 90 hours a rather abrupt change
was noted in the neutral red absorbing granules of cells which had
migrated out from the larger sizes of explants. At this time there was
a great decrease in the number of visible granules per cell. Instead
of showing 150 to 300 granules, as they had at about 50 hours, they
now showed, in some instances, as few as 25. Further, the size of
these granules was markedly decreased; most of them were smaller
than 0.8u in diameter. Besides these discrete granules, traces of very
fine neutral red absorbing “dust” became visible scattered through
the cell. (Compare Figs. 10, 13, 18, Pls. 4, 5, and 6.)

This change in the neutral red absorbing materials within the cell
generally showed up first with the cultures from the largest size ex-
plants, at about 90 hours after explantation. In the cultures from the
smaller sizes of explant the time of its appearance was generally some-
what retarded ; for example, cultures from explants of size 2 sometimes
showed this change at 90 hours, sometimes at about 114 hours, while
in cultures from explants of sizes 3 and 4 it was sometimes even longer
delayed, and when it did appear was much less marked. Further,
this change in the neutral red absorbing material was shown most
strikingly by the more centrally situated cells lying outside the region
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of the original explant. In the case of cells lying through the region
of the original explant itself this change was often markedly retardeq
.and was irregular.

At the time of these changes in the amount of neutral red granules
the more centrally situated cells, particularly for the three larger sizes
of explants, showed very slight traces of lipoid while the periphers
cells, as noted, showed a great deal.

Time 90 to 130 hours.—During the period from 90 to 130 hours the
amount of neutral red absorbing materials, in the cells in the living
cultures (from explants of sizes 1, 2, 3, and some of 4), though it
showed some minor fluctuations from cell to cell, continued to decrease
slightly. In the peripheral cells in particular there were all manner of
slight variations in neutral red granule content (Fig. 19, P1. 6), but in
general those cells which showed the most dense crowding of lipoid
droplets showed a decrease in the number and size of their neutral red
absorbing granules. Very few large vacuoles were seen.

At the periphery of the cultures from explants of sizes 1, 2, and 3
at this time cells were occasionally seen rounding up and some few
appeared to be dying.

The volume of lipoid droplets increased in the cells of all living cul-
tures. The amounts in the peripheral cells increased at a very rapid
rate, while the increase for the more centrally situated cells was very
slight and in the case of cultures from the larger sizes of explants,
practically zero. As formerly, there was a somewhat greater volume
of lipoid droplets in the cells from the smaller sizes of explants. Fur-
ther, the smaller the explant the more closely did the volume of lipoid
droplets in the cells nearer the explant approach the volume in the
most peripheral cells. Accumulation of lipoid by the cells of size 5
explants and most of size 4 explants had ceased, since the cells, as
stated, were dead.

The region corresponding to the original explant, at about this time,
began to show more or less extended patches of necrosis, and its re-
maining living cells showed a marked tendency to accumulate lipoid.
In this tendency there was less regularity in the volume of lipoid drop-
lets per cell than was shown by the cells lying just peripheral to the
explant, but the cells of this explant region probably contained as
much lipoid as those just peripheral, and in some cultures possibly
a little more. (Compare Figs. 17, 18, Pl. 6.)

Time 160 to 300 hours.—Cell clumps from explants of sizes 1, 2 and
3, and those of size 4 which had not already died, as described, showed
some variation in the time at which the final stages of general de-
generation set in, but this period may be roughly fixed at from 160 to
300 hours. The order in which the cultures from the various sized
explants degenerated varied from series to series, but, in general, of
the cultures from explants of fresh heart, the first ones to show gen-
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eral cell death were those from size 1 explants. In the fresh heart the
muscle showed large areas of necrosis at about 160 hours and at this
same time, in cultures from explants of size 1, ceased to show con-
tractions when the culture was washed with neutral red solution.
There was still slight twitching of the muscle cells on washing some of
the cultures from the smaller sizes of explants (2, 3) at this time.

During this terminal period two distinct types of degeneration
were noted. (Compare Figs. 4, 5, and 6, Pl. 2.) The first of these
was the type previously noted in which the more peripherally situ-
ated cells, having gradually filled up with lipoid, lost their neutral
red absorbing granules and died. = This type of degeneration was, as
stated, particularly prominent in the more peripherally located cells
and became general throughout cultures from the smaller sizes of
explants.

During this terminal period there were signs of some decrease in
the volume of lipoid contained as droplets in cells of cultures from
the larger sizes of explants. Only a small number of slides were
examined at this time, however, so this observation must be consid-
ered as requiring confirmation.

The second type of degeneration appeared for the first time dur-
ing this period. It seemed to spread out from the explant itself
rather than encroach from the periphery. In it the cells showed no
signs of abnormal lipoid accumulation, but instead generally rounded
up, often showed marked signs of coagulation, and lost their staining
reaction with neutral red. This degeneration generally appeared in
cultures from the largest size of explants and was particularly strik-
ing in the cultures from size 1 explants from fresh heart. In these
cultures the peripheral cells showed the “lipoid”’ type of degenera-
tion, the centrally situated cells showed the ‘““coagulation’ type,
while in between these two zones there was left a zone of almost
normal fibroblasts. These types of degeneration, however, were not
always so clearly marked into zones and often the slides showed a
diffuse overlapping of the two general types.

DISCUSSION

As may be noted from the technique described, an attempt was
made to study the cultures used under conditions as uniform as
possible. With the explants from fresh heart, for example, explants
of any one set of graded sizes were all taken from the same original
small tissue fragment, while all explants for any one series of cul-
tures, made up of a number of such sets, were taken from the same
heart. To maintain a similar uniformity with the explants of the
stock fibroblasts, attempts were made to cut explants as segments
of a circle and so minimize variations in cell density from center to
periphery. This was practical with all except the smallest sizes of



Octeber 31, 193¢ ~ 2690

explants, and these were cut from a region of the culture which seemed
to show an average cell density. The region generally used was that
lying about midway between the periphery of the original explant
and the periphery of the culture.

As will be noted, too, care was taken to maintain a relatively con-
stant culture medium for all cultures examined. The same amounts
of culture medium were used for all cultures, and the clots of medium
were made comparable in size and shape in order to insure compara-
ble conditions of diffusion and gaseous exchange with the overlying
air space. Care was also taken to transfer the explant to the culture
medium with as little adherent medium as possible. Further, at-
tempts were made, with the cultures from the stock fibroblasts at
least, to insure that all sizes of explants were washed to the same
extent. Other precautions noted in the technique require no special
explanation. :

It is obvious that even with such a technique there were several
possible sources of variation in different cultures. Particularly promi-
nent were variation of cell density and of explant size. That these
and possibly other factors did introduce marked variations in the
growth is shown, for instance, by the fact that of the cultures from
size 3 explants some showed growth similar to those of size 2, a few
similar to those of size 4. Even with these variations, however,
the results from the various phases of the problem and from the
different types of cultures studied have been, in general, in agreement.

Considering the general method employed in plotting the curves
presented showing the changes in areas of the cultures under dis-
cussion, an attempt was first made to present curves which showed
the average rates of growth of the cultures from the separate sizes
of explants. The general shapes of the curves were similar to those
presented in Figures 1 and 2. However, inasmuch as various cul-
tures were sacrificed at different points along the curves out toward
the ends of the curves where the points were fewer, when a culture
larger than the average was sacrificed, the average of the next series
of observations showed a sharp drop. This drop was obviously not
due to any change in the cultures themselves, but was due to the
method of plotting these data. An attempt was then made to pre-
sent the modes of the various sizes, determined by inspection. This
method of plotting was found to give much smoother curves with
these data, particularly in the terminal portions of the curves, and
to produce curves which were representative of the trend for the
curves for the separate cultures examined.

Both of the sets of curves presented to show changes in the areas
of the cultures show several points, belonging to cultures from the
two largest sizes of explants, lying much above the mode lines for
these sizes. It may be noted that these points were from explants
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which, through variations in technique, were probably somewhat
larger or denser than those usually employed. However, although
the cultures represented by these points showed unusually large
areas, the changes observed in the slope of their curves, the relation
of the cultures to each other, and the changes in the cells themselves
coincided with those seen for the other cultures grouped as the same
sizes.

The similarity between the general shapes of the curves for the
changes of area for cultures from explants of fresh heart and of stock
fibroblasts is obvious. As will be noted, the maximum rise for the
curve representing the area of the largest size explant coincides
almost exactly in both types of cultures, as does the rate of rise and
the region at which the curve flattens out. The general trend of
the curves for the smaller sizes of the two types of cultures is also
similar, differences being easily accounted for by variations in the
sizes of the explants used, and differences in their cell densities.

This similarity in the curves for the changes of areas of the cultures
from explants from fresh hearts and stock fibroblasts, as well as
the evident similarity of the cell changes seen in the two types of
cultures, appear to indicate that the factors conditioning the life of
the cells in the two types of cultures are essentially similar, at least
through the first 100 hours or so after explantation. The later ne-
crosis of the muscle cells of the cultures of fresh heart, accompanied
by a central ‘“coagulation’ type of degeneration of the fibroblasts
in the cultures from the largest size of explants, shows that the two
types of cultures, in these later stages, are less comparable. In
general though, inasmuch as our chief interest is in the period before
this necrosis of muscle sets in, we feel warranted in considering the
two types of cultures together.

For both types of cultures the absolute increase of area of the
cultures with the passage of time varied directly as the size of the
explant. Further, for nearly all of the cultures examined, the maxi-
mum size attained by the culture, under the conditions of the experi-
ment, also varied directly with the size of the explant. The only
exceptions to this were a few cultures from explants of sizes 3 and 4,
and these variations probably arose from errors in technique.

If we assume that the total metabolic changes produced in the
surrounding medium by any one culture for any given period of
time was a product of the number of cells in the culture, and the time,
the area included under any one of these curves from time T, to T,
will represent, roughly at least, the total metabolic change produced
by the culture from that size of explant from time T, to T,. Choosing
Ty arbitrarily as 140 hours, it appears that within the time from 0 to
140 hours, although cultures from both sizes of explants had approxi«
mately reached their respective maximal areas, cultures from size 5
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explants of stock fibroblasts had produced a total metabolic change
of only 9 per cent of that produced by the cultures from explants of
size 1. For the cultures from the explants of fresh heart this differ-
ence is even more striking. Inasmuch as the cell density in cultures
from explants of size 5 was generally markedly less than that in
cultures from explants of size 1, these contrasts are even more striking
.than are indicated by the above figures.

Even from this consideration of the relative growth curves it
appears obvious that, in addition to the limits imposed on all cul-
tures by the necessity of maintaining their existence from a meas-
ured and constant quantity of nutrient material, there was some
other definite limiting factor exerting an action on the increase in the
area of the culture. . This factor appeared to be independent of the
total food supply. It seems that we may also conclude from these
curves that the action of this factor varied inversely as the size of
the culture explant and was most profound in its influence on cul-
tures from the smallest size of explant.

Considering the occurrence of cell degeneration and death in these
cultures, the early death of the cultures from the smallest sizes of
explants confirms the work both of Burrows and of Fischer in
showing that such cell clumps do not proliferate normally. Further,
it confirms the work of Fischer in showing that this process of death
is not merely due to some process of exhaustion of the medium, such
as is seen in the case of the larger sized explants, but is apparently
due to the very active influence of some factor which, with the larger
size explants, was either nonexistent or was of minor influence.

It is also of interest that during the period from 20 to 140 hours
after transplantation, as will be discussed later, some marked signs
of degenerative changes were noted in the more peripheral cells of
the larger size explants, although in relatively few cases were these
changes observed to be so extreme as to lead to cell death.

An attempt was made to study the final type of death in the larger
sized explants, but inasmuch as few slides were examined and as the
processes observed were not clear, little can be said. It is of interest
to note though, that in the largest size of explants from the fresh heart
two definite lethal processes were observed, the one encroaching from
the periphery, and representing what was apparently a continuation
of the tendency for peripheral degeneration; the other radiating from
the explant and probably representing a necrosis arising from local
lack of food materials or from accumulation of toxic products. This
last process was also noted by Burrows (2). That it showed up
markedly only in the cultures from fresh heart may have several
explanations. For example, it may represent a necrosis of fibroblasts
resulting from toxic products resulting from the death of the muscle
cells present. On the other hand, it may only mean that the cultures
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of stock fibroblasts were less dense and so allowed a better distribution
of food and diffusion of waste materials through this central region.

Considering the changes in the neutral red granules of the cells
from the time of explantation on, during the first 70 hours there was a
marked increase in the number of neutral red granules within the cells
from the fresh chick heart, and a very slight, if any, increase in those
from the stock fibroblasts, which had been grown for many genera-
tions in plasma and embryo juice. This increase in the number of
granules per cell probably represented an adaptation from the culture
media in which the tissue had formerly lived to that to which it was
transferred. The sharp decrease in the number and size of the neutral
red granules in the largest size cell clump at about 90 hours however
and the same decrease, generally in retarded and less striking form,
in the explants of sizes 2, 3, and 4, appeared to result from the exhaus-
tion of the food supply of the culture or to accumulation of waste
products. This interpretation is indicated by the fact that the
decrease appeared first and most markedly in cultures from the largest
sizes of explants and appeared later and in less striking form in cul-
tures from explants of sizes 2, 3, and 4. It is also indicated by the
fact that this decrease coincided approximately in time with the
decrease in the rate of increase of size of the culture, and by the
observation of Carrel and Ebeling (3) that a decreased number of such
granules is associated with a low rate of culture growth.

Of the later fluctuations in the neutral red absorbing materials, little
can be said except that they were almost certainly associated with the
degenerative changes which resulted in the general death of the
culture.

Except for the peripheral irregularity, which was more pronounced
in cultures from the explants of smaller size, and the variation in the
time of decrease of the neutral red absorbing materials at about 90
hours, there appeared little difference in the occurrence and distribu-
tion of neutral red through cultures from the various sizes of explants.

That the accumulation of lipoid droplets within the cells of these
cultures, as described, represented a true increase in the lipoid within
the cell, and not just an unmasking of lipoid, already present, by
some degenerative cleavage of the cell cytoplasm,isobvious from many
of the slides examined. In these slides the total volume of lipoid
present within the cell was several times greater than the original
total normal cell volume. For example, the normal cells of one typical
culture were estimated as having a volume of approximately 150
volume units each, while at a later stage of degeneration cells were
seen in the same series of cultures which showed approximately 500
volume units of lipoid droplets contained within each cell. A similar
contrast may be observed by comparing the volume of each of the more
spherical cells of Figure 23 with the total volume of the lipoid droplets
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seen in each cell of Figure 22, P1. 8. These results agree with those of
Lambert (8, 9), of Lewis (10), of Baker and Carrel (1) and of Hewell
and Donley (7), who found that fibroblasts were able to take up and
to store certain lipoids as droplets within the cell.

At the time of explantation, the fibroblasts from the fresh chick
heart contained practically no lipoid droplets, while the fibroblasts
‘from the stock strain of cells contained some small volume of such
droplets. For the first 70 hours after explantation there appeared
to be little increase in the total volume of lipoid droplets in the cells
just peripheral to the region of the explant in the cultures from
explants of sizes 1, 2, and 3 of fresh heart, while in such cultures from
stock fibroblast explants there was some slight decrease in the total
volume of lipoid droplets per cell. The result of this change was that
at about 70 hours after explantation the cells of this more central
region, for both types of cultures, contained only a very small total
volume of lipoid droplets. Practically no increase was noted in this
volume up to about 100 to 150 hours. From this time on there was
a gradual increase in the amount of such lipoid material in each cell.
This increase was very slow for cells of the more central region noted,
for cultures from the largest size of explant, but appeared sooner and
was much more rapid in cultures from explants of smaller and smaller
sizes.

With the peripherally situated cells of these same cultures, however,
for both types of cultures a strikingly rapid increase in the volume
of lipoid droplets per cell was noticeable, even as early as 20 hours after
explantation. Further, in these peripherally situated cells, the rate
of accumulation of lipoid droplets, as in the more centrally situated
cells, became greater in the cultures from smaller and smaller explants.

The results of these changes were that for cultures from a graded
series of sizes of explants, at any one time, the cells of the cultures
from the smaller sizes of explants contained a greater volume of lipoid
droplets than did the comparably situated cells from the larger sizes
of explants. This difference was particularly prominent for the most
peripherally situated cells and for the more centrally situated cells
of cultures from the smallest sizes of explants. Further, in the cells
of any one culture at any one time there was a definite gradient of
lipoid deposition. This gradient extended from the cells just sur-
rounding the explant, which cells showed little or no lipoid, to those
most peripherally situated, which showed much lipoid. And finally,
with the smaller explants this gradient became less prominent due
to the increased similarity of the central to the peripheral cells, until,
with the cultures from explants of size 5, it did not exist. With
cultures from this size explant the central and the peripheral cells
were identical; both were “ peripheral” in type.
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As the work of Baker and Carrel (1) has shown, an exocessive
amount of lipoid material in the culture medium results in a marked
retardation in the rate of increase of area of cultures of fibroblasts
planted therein. Baker and Carrel further note that the cells of
such a culture became “fatty and the tissue died after a short time,
the lipoid acting as a toxic substance.”

It appeared that the most peripheral cells of the cultures examined
from any of the sizes of explants used were under conditions which
vary greatly from the optimal. This was indicated by the irregular-
ities seen in the neutral red absorbing materials, the occasional
occurrence of cell death, and the constant general and excessive
accumulation of lipoid materials by the cells of this peripheral region.
What influence it was that resulted in this variation from optimal
conditions in this peripheral region, and so produced such excessive
lipoid accumulation, our data do not indicate. It is possible that
this factor was the presence of an abnormal amount of lipoid in the
culture medium. It is also possible that the factor was something
else, the influence of which inhibited the oxidative processes of the
cells of this region without similarly inhibiting their absorptive
processes. As is obvious, this might easily have resulted in accumu-
lation of lipoid droplets within the cell and might possibly have pro-
duced the other changes noted as well. Or it is also possible that
the factor was some combination of the two above factors. What-
ever the responsible factor may have been, the question is raised as
to whether or not it was its influence which was chiefly or solely
responsible for the observed fact, previously noted, that the maximal
size of any culture, under the conditions of the experiment, varied
directly as the size of the explant, and secondly, that cultures from
the smallest of these explants died abnormally early.

Considering the first of these points, in the most peripheral cells of
cultures from the largest size of explant, there was a somewhat
slower accumulation of lipoid per cell than for similarly situated cells
in cultures from smaller sizes of explants. Further, it will be noted
that in cultures from explants of the largest size, the peripheral zone
of lipoid accumulating cells occupied the smallest fraction of the di-
ameter of the culture, and, hence, the smallest fraction of the area of
the culture. From these data and from the demonstration by
Baker and Carrel that lipoids are definitely inhibitory for the increase
of area of cultures of fibroblasts, it appears that in the action of the
factor which is responsible for the accumulation of lipoid within
these cells we have at least one influence which would tend to make
the maximal size attained by any culture, under the conditions of the
experiment, vary directly as the size of the explant. Whether this
factor was the prime one responsible for this variation our data do
not at present permit us to say.
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Our data are not sufficient to allow us to draw a final conclusion
as to whether or not it is this factor which was responsible for lipoid
accumulation within the cell, which was also responsible for the
early death of cultures planted from explants of sizes 4, 5, and 6.
It appears definite that the cultures from the smallest sizes of explants
4, 5, and 6 did not die as the result of the action of a final total volume
of lipoid droplets having been collected within the cells. This is
indicated by the observation that at the time of death these cells
showed only about 50 volume units of lipoid droplets per cell, while
cells have been observed in a living condition in the peripheral zone
of larger size cultures at a later time which contained nearly 500
volume units of lipoid each. On the other hand, until they rounded
up and died, the cells from explants of sizes 4, 5, and 6 showed the
most rapid rate of lipoid accumulation of any cells. It is conceivable
that this excessive rate of accumulation of lipoid within the cell may
have resulted from some process of cell injury so severe as to result
in cell death. On the other hand, it is quite possible that the factor
responsible for this accumulation of lipoid within the cell might play
a negligibly small réle in the causation of cell death in cultures from
these small size explants.

SUMMARY

1. An attempt was made to study the influence of the size of the
explant upon cultures of fibroblasts of the chick, planted in a small
and thin hanging drop of embryo juice and plasma. This medium
was not changed during the life of the culture. The range of sizes of
explants used varied from only a few cells up to cell clumps of about
1 mm. cube. Fibroblasts from both fresh chick heart and a stock
strain were used.

2. It was found that for the cultures studied, the absolute increase
in the area of a culture varied approximately directly as the size of
the explant. -

3. Further, the final maximal size of a culture also varied approxi-
mately directly as the size of the explant, and in cultures from the
smallest sizes of explants it was very slight indeed.

4. Curves representing the areas of the cultures from different sizes
of explants, as a function of time, showed a similar shape for the
three or four largest sizes of explants. Following a short latent
period there was a sharp increase in the areas of the cultures, this
continuing until about 90 hours after explantation, at which time the
rate of increase decreased rapidly and the curve flattened out.

5. It was found that this decrease inrate of change of area occurred
almost simultaneously with a sharp decrease in the number of neutral
red granules within the cells. It is concluded that these changes were
due to exhaustion of the surrounding medium.
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6. With these large size cultures general cell death did not set in
until after about 160 hours.

7. With cultures from the smallest sizes of explants, however,
following a slight initial migration, lasting about 50 hours, general
cell death occurred, with the result that practically all of these cell
clumps were dead by 90 hours after explantation.

8. It is shown that this cell death in cultures from the smallest
sizes of explants was not due to exhaustion of the surrounding medium,
but was due to the influence of some other factor.

9. During the life of the various cultures it was found that the
cells of all cultures accumulated lipoid droplets within them. For
the first hundred hours and longer, after explantation, the cells just
surrounding the region of the explant, in the cultures from the largest
size of explants, showed exceedingly slight accumulation; the most
peripheral cells of the same culture showed a tremendous accumulation
of such lipoid droplets.

10. This gradient of lipoid distribution appeared in all of the
larger sizes of cultures, but became less prominent in the cultures
from the smaller sizes of explants due to the fact that the more
central migrated cells in these cultures appeared increasingly like
the most peripheral cells. With cultures from the smallest size of
explant this gradient did not exist; both centrally and peripherally
situated migrated cells appeared of the ‘“peripheral” type.

11. The conclusion is reached that this accumulation of lipoid
droplets within the cell was not due to an “unmasking” of lipoids
already within the cell, but was due to the absorption of lipoid more
rapidly than the cell could dispose of it.

12. The conclusion is also reached that this accumulation of lipoid
droplets within the cells lying in the most peripheral zone of the
culture probably resulted from the action of a factor which was at
least partly responsible for the fact observed that the maximal size
of a culture varied approximately directly as the size of its explant.

13. The question is raised as to whether the extremely rapid
accumulation of lipoid droplets by cells from the explants of the
smallest size might not be intimately associated with the observed
fact that these cells died much earlier than did those from explants
of larger sizes.
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COURT DECISION RELATING TO PUBLIC HEALTH

Ordinance imposing fee for inspection of certain bakery products held
void.—(Arkansas Supreme Court; Phillips ». City of Siloam Springs,
30 S. W. (2d) 220; decided July 14, 1930.) An ordinance of the city
of Siloam Springs required that persons or corporations not having an
established place of business in the city and bringing bakery products
regularly into the city for sale should submit the wagon, automo-
bile, or other vehicle and the bakery products transported therein
for inspection at least once a week. A charge of $2 was made for each
certificate of inspection. ‘

The appellant, who had been convicted in the lower courts of violat-
ing this ordinance, was a salesman of a baking company in Fayette-
ville. The said company manufactured its products under the super-
vision and rules of the State board of health, the county health officer,
and the city board of health. The city of Siloam Springs had not
been given the power to require the inspection of bakeries or the
regulation of the sale of their products. The supreme court reversed
the judgment of the lower court and dismissed the cause, holding that
the ordinance in question was void. A part of the court’s opinion
follows:

* * * The ordinance complained of only attempts to levy a charge for
inspection of breads, cakes, and pies transported over the streets of the city for
sale in vehicles, wagons, or automobiles, and does not prevent the shipping of
such products by train, nor does it require an inspection thereof. The products
were carried in a closed truck or automobile from the place of their manufacture
under the rules and supervision of the State and city boards of health in the
city of the location of the manufacturing plant, wrapped and sealed as required
by the regulations of such boards. There could certainly be no further protec-
tion to the health of the inhabitants of the city of Siloam Springs, where the
bread and cakes were delivered to the purchasers for resale to the public, by
another inspection by the city under the provisions of this ordinance, and, if
such were the case, there could be no reason for discrimination against the seller
of these products so transported, requiring this second inspection thereof, which
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is not required of the same kind of products transported and delivered by rail-
road carriers. Neither is there any good reason for requiring a weekly inspection
of the car or vehicle and the products transported which are allowed to be sold and
delivered daily. Such provision clearly indicates that it is an arbitrary one and
that necessity does not really exist for the inspection prescribed, since it is re-
quired of only one delivery out of seven, and brands it rather as an unrecognized
method for raising revenue, since the inspection charges would amount to $104
per year at the very least, and appears to be imposed rather as a discrimination
against merchants and bakers not living in the city.

Power has been given to the State board of health for making all necessary
rules and regulations for the protection of the peoples of the counties and cities,
the regulations have been made by such boards, and appellant’s employer,
having manufactured and sealed its products under the inspection and in accord-
ance with the rules and regulations prescribed by the State and city boards of
health in the city of the manufacture of its products, could not be required to
pay for the inspection for the sale of its products so manufactured in other towns
and cities of the State, in the absence of a showing of the necessity therefor and
power in such city to prescribe such regulation and require such inspection.
All necessary power having been given to the State board of health for the regula-
tion and operation of bakeries in the manufacture and sealing of their products
for sale and delivery, any power upon the part of cities and towns of the State
to regulate the sale of such products in their limits upon an inspection made and
charged for will not be implied as incident to the power granted, and, since
none have been expressly granted, they can not be held to exist. The city was
without power to make such ordinance and charge, and it is void and of no

effect.

DEATHS DURING WEEK ENDED OCTOBER 11, 1930

Summary of information received by telegraph from indusirial insurance companies
Jor the week ended October 11, 1930, and corresponding week of 1929. (From the
Weekly Health Index, vssued by the Bureau of the Census, Depariment of Com~
merce)

- bt B
Policies in foree . - -« o oo o o caaae 75, 406, 109 74,892, 526
Number of death elaims._ . _ . ____________ 11, 836 11, 494

Death claims per 1,000 policies in force, annualrate. * 8 3 80
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Deaths ! from all causes in certain large cities of the United States during the week
ended October 11, 1930, infant mortalily, annual death rate, and comparison
with corresponding week of 1929. (From the Weekly Health Index, issued by
the Bureau of the Census, Department of Commerce)

[The rates published in this summary are based upon mid-year population estimates derived from the 1930
census. The rates are not exactly comparable with similar rates published in the Public Health Re.
ports earlier :ﬁ?“) the issue of August 22, 1930, which were based upor estimates made before the 1930
census was taken,

Y Corresponding | Death rate?
‘Week ended Oct. 11, 1930 week, 1029 forwgskts 41
City -
Deaths | Infant Deaths
ére::ii B:;t}' under | mortal- mf‘ under | 1930 | 1929
1 year | ity rate 3 1 year
Total (77 citieSs) - ceeeeccaaaans 7,242 1.0 750 461 11.1 669 120 12.8
42 5 46 85 6 80 9.4
Albany 8. 37 15.1 3 62 16.1 ] 4.9 16.5
ta. 86 16.7 16 164 16.7 9 16.0 16.2
‘White : K el 9 143 7 .
Colored 2|7® 7 21| ® 2|77 ©
Baltimore 5. 201 13.0 25 87 126 18 14.0 14.8
White. 155 18 80 11 -
Colored 46 (V] 7 112 © 7 Q] ©)
Birmingbam 50 10.0 5 48| 116 12 13.8 16.2
‘White 24 1 16 3 .
Colored 26 (O] 4 98 (0] 9 Q] Q]
n. 219 14.6 32 93 14.2 23 14.1 15.2
Bridgeport. 30 10.6 2 34 13.8 8 1.0 12.3
o. 144 131 2! 9 10.7 9 13.1 14.1
Cambridge. 30 13.8 4 80 9.2 0 1.9 12.5
Camden 20 !9 2 35 1.1 2 13.7 4.5
Canton_ 22 10.8 3 80 3.0 1 10.0 1.3
Chicago 8. 670 10.3 68 €0 9.7 45 10.5 11.4
Cincinnati 130 15.0 17 100 14.9 8 15.7 17.2
Cleveland 158 9.1 13 39 1.5 7 1.1 12.6
Columbus. 29 17.8 13 128 12.9 6 15.8 15.0
allas. 35 7.0 4 8.4 2 11.4 11.6
‘White. 2 [ 31 PO I, 2 R
Colored 13 ® ) N ® 0 ©) )
Dayton. 49 12.7 10 149 10.1 5 10.7 11.6
Denver. o 17.0 10 109 15.2 4 14.9 14.9
Des Moines 24 8.8 ‘1 18 9.6 ‘3 1.7 11.8
Detroit. 250 8.2 42 65 9.2 48 . 4 1.3
Duluth p23 11.8 2 54 9.8 1 1.3 1.7
El Paso. 21 10.7 5 19.2 7 17.5 2.0
rie : 25| 112 2 4 104 3| 1.3| 125
Fall River 87 . ool 20 9.1 2 46 1.8 2 120 13.9
Flint 19 6.3 6 71 13.0 10 9.2 10.9
Fort Worth - % -71.7 -2 - 6.9 2 1.2 125
‘White 16 1 2
Colored -8 © 1 . (0] 0 ( )
Grand Rapids......... emceccccannan 29 9.0 3 45 10.0 2 10.3 10.2
Houston. . 58 10.3 7. 9.8 4 12.3 12.8
White : : 37 5 3 O
Colored 21 (9 2 © 21 ©
Indianapolis 8 60 13.0 10 14.8 4.8
White. 6 52 8
2 17| 21 ©
9 78 9.6 3 11.3 12.6
1 23 9.4 3 1.7 13.3
1 238 3
0 0 (9 of )
9 75 10.5 4 13.5 140
2 47 21.1 6 13.6 4.1
2 52 [ 75 PR S
0 0l 0f ®
21 63 12.1 19 11.1 11.4
8 69 11.0 9 13.6 15.0
7 69 . 2 PO IO,
1 66| (¢ 11 © ©
3 9 10.8 6 13.4 14.2
1 28 6.1 0 10.5 11.4
7 82 17.9 10 17.1 19.3
4 72 7
3 101 ©® 3| O ®
6 26 10.4 19 9.8 11.1
3 20 8.9 7 10.7 10.9

See footnates at end of table



2701 October 31, 1030

Deaths ! from all causes in certain large cities of the United States during the week
ended October 11, 1930, infant mortality, annual death rate, and comparison
with corresponding week of 1929. (From the Weekly Health Index, vssued by
the Bureau of the Census, Department of Commerce)—Continued.

Corresponding Death rate 3
Week ended Oct. 11, 1930 for first 41
week, 1929 weeks
City
Deaths | Infant Deaths
otal | Death |'under | mortal- | De3th |'under | 1030 | 1920
1 year | ity rate ? 1 year
Nashville. . 42 4.9 9 141 14.2 12 17.4 18.9
White. 7 147 9
Colored ¥ O 2 14| O 3l O ©
New Bedford 7 oo caaannns 19 8.8 2 51 8.7 2 10.9 12.4
New Hav 45 14.4 4 62 12.5 4 12.8 13.4
New Orleans......ceeeecaancanaa- 134 15.3 156 83 16.1 12 17.5 17.7
hite.. 80 7 50 7
41 9 8 130 O 51 O Q]
New York. . cacaaaaas 1,252 9.3 106 45 9.9 111 10.8 1.4
Bronx Borough___ - 157 6.4 1 32 7.4 15 7.9 8.3
Brooklyn Borough..._ - 406 8.1 38 40 8.8 39 9.7 10.3
Manhattan Borough.. - 523 14.7 40 51 14.6 43 16.1 16.6
Queens Borough._____. - 124 59 11 6.3 11 7.1 7.7
Richmond Borough. 12 13.8 6 117 12.8 3 14.5 16.0
Newark, N. J_. 93 10.9 1 58 9.9 10 12.0 12.9
d..... 50 9.1 2 25| 10.3 2| 110 1.5
Oklahoma Cit; H 9.6 6 108 9.8 ] 10.9 10.8
Omaha 12 10.2 4 49 12.3 7 13.6 13.7
Pat 29 10.9 2 35 9.8 1 12.3 13.4
Philadelphia 419 11.1 49 3 11.3 31 12.6 13.2
Pittsburgh. . 166 129 21 74 1.9 20 13.8 14.9
Portland, Oreg. ... 72 12.5 2 25 9.9 3 12.2 12.8
Providence 41 8.5 2 19| 13.8 5( 13.1 14.6
Richmond. 38 10.8 5 73 12.6 5 14.8 16.4
White. 23 1 22 ) N N .
Colored 15 ® 4 7 O 41 O ©
Rochest, 90 14.4 12 107 10.2 8 1.7 12.5
St. Louis. 210 13.3 21 73 12.2 6 14.2 14.7
St. Paul 19 9.4 4 40 8.7 1 10.1 10.5
Sait Lake City 8.« ocooeeomaeoo | 31 1.5 2 . 32 9.8 2 12.2 13.0
San Antonio. - oo 19| .99 b 12.6 5 15.1 14.5
San Diego. M 1.9 1 12.7 1 14.4 15.2
San Francisco. 115 9.5 6 41 12.3 8 2 13.2
Sch tady - - 13 7.1 2 62 12.0 1 1.3 12.4
Seattle.__ 70 10.0 4 40 12.3 3 10.9 1.2
Somerville. 21 10.5 2 63 7.1 1 9.8 9.3
Spok: 25 1.3 2 52 9.1 1 12.3 12.9
Springfleld, Mas8_ - .coocccaaoaeao. 36 12.5 b 86 9.5 2 12.2 12.9
Syracuse 51 12.8 7 86 10.2 4 1.7 13.2
Tacoma. 14 6.8 2 55 9.8 2| 123 11.8
Toledo. 64 1.4 9 83 1.2 11 12.7 13.7
Trenton 19 20.8 8 154 14.9 7 16.8 17.3
Utica. 12.2 1 28 16.8 2 14.6 15.6
Washin?on, D.Ca e 129 13.8 7 41 15.4 12 15.1 15.5
White 76 3 26 3 -
Colored 53 © 4 71 © 9 0] ©
Waterbury ... - cceoccccacacmcaaee 11 5.7 1 24 10.4 3 9.6 9.8
Wilmington, Del.7_ o «evaacaaeaee 29 14.4 3 72 10.4 7 14.7 13.9
Worcester. 42 1.1 3 42 11.0 4 12.7 127
Yonkers. 15 5.8 0 [} 7.9 1 8.0 9.3

1 Deaths of nonresidents are included. _Stillbirths are excluded.
3 These rates represent annual rates per 1,000 population, as estimated for 1930 and 1929 by the arithmetical

method.
b % Deaths under 1 year of age per 1,000 live births. Cities left blank are not in the registration area for

+ Data for 72 citias.

s Deaths for week ended Friday.
¢ For the cities for which destgs are shown by color the colored population in 1920 constituted the fol-

lowing percentages of the total population: Atlanta, 31; Baltim 15; Birmingham, 39; Dallas, 15; Fort
Wortnﬁ, 14; Houston, 25; Indianapg 11; Kansas City, Kans., lg;mknoxville, 15; Louisville, 17; Memphis,
38; Nashville, 30; New Orleans, 26; Richmond, 32; and Washington, D. C., 25.

7 Population Apr. 1, 1930; decreased 1920 to 1630; no made,

11779°—30—3



PREVALENCE OF DISEASE

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

UNITED STATES

CURRENT WEEKLY STATE REPORTS

These reports are prehmimry and the ﬂggres are subject e:eg:anga when later returns are received by
health offi

Reports for Weeks Ended October 18, 1930, and October 19, 1929

Cases of certain communicable diseases reported by telegraph by State health officers
Jor weeks ended October 18, 1930, and October 19, 1929 R

Meningococcus
Diphtheria Influenza Measles ‘meningitis
Division and State Week | Week | Week | Week | Week | Week | Week | Week
ended | ended | ended | ended | ended | ended | ended | ended
Oct. 18,(Oct. 19,|Oct. 18,/Oct. 19,/0ct. 18,/0ct. 19,/Oct. 18, Oct. 19,
1930 1929 1930 1929 1930 1929 1930 1920
New England States:
Maine_ ] 3 .2 2 1 17 0 1
New Hampshire. «oceoceaaaea-. 5 1 5 23 0 0
Vermont. 1 4 1 [] 0
Massachusetts. . ccocecececcanenn- 69 108 2 4 80 7 1 2
Rhode Island 7 7 0 0
Connecticut. 16 36 2 4 8 3 [} 0
Middle Atlantic States: - .
New York 66 158 16 122 74 171 1 18
N ew Jelsey--- 69 100 8 2 32 1 2 3
K ania 108 155 76 150 .2 5
East Non Central States:
Ohio 63 63 2 12 10 114 8 2
Indiana. 52 29 10 18 6 7 0
Ilinois. 110 205 7 15 20 82 4 6
Michigan. . oo [ ] 116 3 2 42 91 8 23
‘Wisconsin 16 15 ] 28 40 194 5 1
‘West North Central States:
Minnesota. 21 44 1 1 12 21 0 0
Iowa 9 18 2 6 1 1
Missouri_ 46 74 3 70 1 2 ]
North Dakot: 7 11 1 0 2
South Dakota. 1mfp ° 2 0 0
Nebraska 14 54 (] 19 27 0 1
Kansas. 11 36 13 64 .2 1
South Atlantic States:
Dolawa.ro 2 3 1 0 0
29 40 6 10 6 0 1
7 15 1 1 0 1
15 26 12 11 21 28 1 1}
218 299 9 4 6 1 8 1
65 83 320 0 0
36 40 48 49 7 2 0 1
Flor; 8 22 1 3 2 2 [} 0
East South Central States:
Kentucky:. 10 20 3 0
T 35 51 16 21 4 13 2 1
Alabama. 70 75 6 7 32 12 3 1
Mississippi 56 103 4 0
1 New York City only. t Week ended Friday.
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ases of certain communicable diseases reported by telegraph by State health officers
¢ or weeks ended October 18, 1930, and Octgbcr 19, 1989—Continued

October 31, 1930

Meningococcus
Diphtheria Influenza Measles. meningitis
Division and State Week | Week | Week | Week | Week | Week | Week | Week
en ended | ended | ended | ended | ended | ended | ended
Oct. 18,/Oct. 19,|Oct. 18,/Oct. 19,/Oct. 18,(Oct. 19,/Oct. 18,! Oct. 19
1930 | 1929 | 1930 1929 1930 1929 1930 | 1929
West South Central States:
Arkansas. 7 25 8 21 1 1 0 1
Louisiana. 20 38 2 7 3 4 2 3
Oklahoma 3. ....oooenaaaaa. 57 99 15 38 7 13 1 1
Texas 35 Il 8 15 9 1 (] [}
Mountain States:
Montana. 2 4 1 114 0 2
Idaho 1 2 10 0 4
w g 0 0
Colorado. 6 1 3t 4 1 3
New Mexico 12 5 8 1 0 0
Arizona. 5 6 2 5 (] 3
Utah . _. 1 1 4 4 3 5 1
Pacific States:
‘Washington 32 17 6 11 2 1
Oregon 3 15 13 17 99 14 0 1
California 55 68 20 25 123 52 4 9
Poliomyelitis | Scarlet fever Smallpox Typhoid fever
Division and State Week | Week | Week | Week | Week | Week | Week | Week
ended | ended | ended | ended | ended | ended | ended | ended
Oct. 18,| Oct. 19,] Oct. 18,| Oct. 19,| Oct. 18, Oct. 19,| Oct. 18,/ Oct. 19,
1930 1929 1930 1929 1930 1929 1 1929
New England States:
15 1 23 P 0 0 2 2
1 [1] 3 15 0 0 0 0
0 0 8 2 2 0 1 0
42 9 82 156 0 0 11 9
0 0 9 6 0 0 1] 0
10 2 15 % 0 0 7 5
50 31 160 129 0 22 45 3
1 2 d 70 0 0 8 8
Pennsglvania 10 1 194 214 0 0 58 4“4
East North Central States:
hio 96 7 217 153 17 15 63 41
Indiana 16 1 91 82 22 13 12 4
Illinois. 19 12 187 336 23 42 40 17
Michigan. ..o 15 14 142 183 22 4“4 22 17
Wisconsin 16 0 89 61 1 1 8 68
West North Central States:
Minnesot 20 (1} 38 76 4 7 4 8
Jowa. 19 6 27 32 1 8 2 7
Missouri - 12 0 57 72 2 6 b4 10
North Dakota__.._________....... 1 0 12 21 6 9 6 2
South Dakota. 8 0 12 14 10 15 3 8
35 0 29 18 2 7 1 2
4“4 1 42 92 2 20 8 5
0 0 2 4 0 0 20 0
4 0 44 51 0 0 38 23
1 1(5) 8 10 0 (1} 0 3
West Virginia____________________ 6 1 M 82 0 5 32 32
North Carolina. (1} 2 156 140 1 11 26 16
South Carolina___._..o.o.o...._.. 0 1 42 44 0 0 9 7
ia_ 1 1 24 42 0 0 42 12
orida. _ ool 1 0 4 5 0 1 1 3
East South Central States:
Kentucky . io. 5 0 H 15 0 7 10 19
‘ennessee. 4 2 25 60 5 2 26 30
Alabama 2 2 58 63 0 0 34 12
Mississippi 0 [] 4 26 0 1 37 13

? Week ended Friday.

3 Y'igures for 1930 are exclusive of Oklahoma City and Tulsa.
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Cases of certain communicable diseases reported by telegraph by State health o
v wecks onded October 18, 1930, and Ocicher 10, 1999 ~Continned "

Poliomyelitis | BScarlet fever Smallpox Typhoid fever
Division and State Week | Week | Week | Week | Week | Week | Week | Week
ended | ended | ended | ended | ended | ended | ended | ended
Oct. 18,| Oct. 19,/ Oct. 18, Oct. 19, Oct. 18,| Oct. 19, Oct. 18,| Oct. 19,
1930 1929 1930 1929 1930 1929 1930 1929
‘West South Central States: '
Ark 2 0 11 19 1 1 21 20
Louisiana 4 (] 13 26 1 0 10 12
Oklahoma 3_.________ . ________ 6 0 38 46 18 2 41 34
Texas 4 2 21 28 2 0 7
Mountain States:
Montana, 1 0 21 18 2 15 8 25
Idaho. ] 0 1 124 0 3 3 0
‘Wyoming 2 [1] 3 2 1 0 -0 6
Colorado. 4 0 31 13 3 9 8 5
New Mexico. e oueeaococaaana. (] 0 12 7 0 2 21 18
na. 0 0 4 1 0 0 1 3
Utah 1 0 0 12 4 1 (1} 5 5
Pacific States:
W n 3 2 48 40 24 42 6 18
Oregon 2 1 13 15 1 14 6 5
California 87 5 58 141 4 17 14 12

© 3 Week ended Friday.

3 Figures for 193) are exclusive of Oklahoma City and Tulsa.

SUMMARY OF MONTHLY REPORTS FROM STATES

‘The following suramary of cases reported monthly by States is published weékly and covers only those
States from which reports are received during the current week:

b Menin-|
80c0e- | nyivh. | Influ- | Ma- | Mea- | Pella- | POUO | carlet | Sman- | T
State cus D mye- phoid
menin- | theria | enza | laria | sles gra Lt's | fever | pox | r
gitis
August, 1950
Hawaii Territory.... 2 14 12 5 4 4 (1} 28
24 1 80 3 3 2 11 0 13
17 4 10 |oceeeaes 84 94 36 19
7 2 105 64 28 0 23
45 13 7 12 1 6 60 0 211
166 4 10 142 | ... 104 24 0 43
164 4 2 82 |- 51 M1 2 117
206 9 73 13 150 0 G6
241 8 241 249 306 10 24
12 .-l- 7 7 4 3 25
1€3 42 1 €5 1 305 482 93 297
9 39 13 85 2 38 5 26
41 151 1,53 | 8 2 0 31
2. 6 . 6 [1] 4
4 1 1 15 ] 3
August, 1930 September, 1930
Hawaii Territory: Cases | Anthrax: Cases
Chicken pox. 2 New York 3
Conjunctivitis, follicular......_......._.. 11 | Chicken pox:
Dysent ( bic) 1 Florida 8
4 Iowa. .. 23
17 Maij 12
Leprosy 6 Maryland. 31
Mumps. . 5 M 110 L7014 117
Tetanus. 3 Michigan_._. 118
Trachoma. 1 New Jersey-ccoccooooccacccccmccaccanans 91
Whooping cough 2 New York 242




Chicken pox—Continued.
North Dakota.

Ohio

Oregon

Vermont
Wyoming

Colibacillosis:
Porto Rico

Diarrhea:
Maryland

Diarrhea and enteritis:
Ohio...

Dysentery:
Iowa..

Maryland

Massachusetts

Michigan
New Jersey.

New York.

Ohio._.

Oregon
Porto Rico.

Filariasis:
Porto Rico.

Food poisoning:
Ohio...

German measles:
Iowa._._._

Maine.
Maryland

Mmhn setts

New Jersey.

New York.
Ohio.____

Impetigo contagiosa:
Maryland

Oregon
Leead poisoning:
Massachusetts.

New Jersey

Ohio. ..
Leprosy:
Porto Rico..

Lethargic encephalitis:
Florida.

Maryland .

Massachusetts.

Michigan
New York.

North Dakota.

Ohio...

Oregon

Mumps:
Iowa..

Maine

Maryland -

Mass: ts.

Michigan

New Jersey

New York

North Dakot:

Ohio. ...

Oregon

Porto Rico...

Vermont._ __

Wyoming. . ...

2705
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Ophthalmia neonatorum:

October 31, 1930

Cases
1

Towa.._.
Massachusetts.

15

New Jersey.

New York.

Ohio. ..
Porto Rico

8w

Paratyphoid fever:
Maine

New Jersey.
New York.

Ohio

Porto Rico..

W 0 v e

Puerperal septicemia:
New York

Septic sore throat:
Maine.

Mass: h tts.

Michigan
New York.

Ohio...

Oregon

Tetanus:
Iowa

Maine

Maryland

Massachusetts.

New Jersey.

New York.

Ohio..

Porto Rico..

WO DN M

Tetanus, infantile:
Porto Rico

Trachoma:
Massachusetts.

New Jersey.

North Dakota.

Ohio. ..

—

Wyoming. .

Q0 s 3O

Trichinosis:
Massachusetts.

-

New Jersey.
Tularaemia:
Wyoming.

Typhus fever:
Florida.

Maryland

New York.

-0

Undulant fever:
Towa._..

Maryland

Michigan

New York

Ohio. ..

Oregon

Vermont. .

[ORR R - APy

Vincent’s angina:

Towa_..
Maine.

© o




2706

October 31, 1930

Vincent’s angina—Continued. Casges
Maryland 13
New York ! 84
Noith Dakota. 21
Oregon 1

‘Whooping cough:
Florida.
Towa.. 40
Maine. 146
Marylan 113
M: husetts. 517

1 Exclusive of New York City.
RECIPROCAL NOTIFICATIONS

Notiﬁcatz‘&m regarding communicable diseases sent during the month of September,
1930, by departments of health of certain States to other State health departments

i Whooping cough—Continued.

Michigan

New Jersey.

New York

North Dakota

Ohio. ..

Oregon

Porto Rico..

Vermont. .

‘Wyoming. .

Con- Massa-{ Minne-| New South { Wash-
Disease ecticut| THinois | Kansas \opycottel “sota | York |OTe8%0|Dakota| ington
Diphtheria 3
Gonorrhea. 1
PoliomyelitiS. ._ceoeeeeuao- 1 1 3 2 1
Small‘liggx 2
8Syp! - 14 3
oma 1
Tuberculosis 7 12 |
araemis. 1
Typhoid fever..............| 3 18 2 2 9
Undulant fever 1

1 Includes 1 case of paratyphoid fever B.
GENERAL CURRENT SUMMARY AND WEEKLY REPORTS FROM CITIES

The 98 cities reporting cases used in the following table are situated in all
parts of the country and have an estimated aggregate population of more than
32,165,000. The estimated population of the 91 cities reporting deaths is more
than 30,570,000. The estimated expectancy is based on the experience of the last
nine years, excluding epidemics.

Weeks ended October 11, 1930, aM October 12, 1929

Esti-
1930 1929 |mated ex-
pectancy
Cases reported
Diphtheria:
46 States 1,448 1,927 | .
98 cities 442 679 877
Measles:
45 States. 617 1,043 | .
98 cities. 135 132 |occeaeeee
Meningococcus meningitis:
46 States 73 [ S
98 cities 33 a4 (.
Poliomyelitis:
46 States 523 148 |oomceeeee
Bcarlet fever:
tates 1,921 2,067 |ococaaaeee
48 cities 597 694 645
Smallpox:
46 States 133 89 |
98 cities 10 41 10
Typhoid fever:
46 States 634 658 |occaaae -
o8 cities. 127 159 120
Deaths reported
Influenza and pneumonia:
91 cities. 458 [ 11 ) .
Smallpox:
91 cities 0 [ PR
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Ciity reports for week ended October 11, 1930

The “estimated expectancy” given for diphtheria, poliomyelitis, scarlet fever, amallpox, and typhoid
fever is the result of an attempt to ascertain from previous occurrence the number of cases of the disease
under consideration that may be expected to occur during a certain week in the absence of epidemics.
It is based on reports to the Public Health Service during the past nine years. It is in most instances
the median number of cases reported in the corresponding weeks of the preceding years. When the 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 cases reported for the week during
nonepidemic years.

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

Diphtheria Influenza
; Chicken Measles, | Mumps, [ Poeu-
D'V‘Sion'cif;‘“’ and |50y, cases| Cases, cases ro- | cases re- g‘&“&
reported lestimated| Cases re- | Casesre-| Deaths | ported | ported | ongrteq
expect- | ported | ported |reported
ancy
NEW ENGLAND
Maine:
Portland._______. [} 1 0 0 [} 0
New Hampshire:
Concord.- - ....... 0 1 0 0 0 0
Nashua. ......... 0 1 0 0 (1 J) I -
Vermont:
Barre. ...cccaaaa. 0 0 0 0 (1} 0 1]
Massachusetts
Boston. .......... 6 25 9 0 8 1 14
Fall River_ 0 4 3 1} 0 0 0
Springfield - 12 4 0 2 1 (1] 0 1
‘Worcester.. 2 4 7 2 0 [} 1 1
Rhode Island:
Pawtucket. 0 1 1 0 0 0 (1]
Providence. 2 6 2 0 [} (1} 4
Connecticut:
Bridgej - 0 5 0 2 1 1 0 1
Hartford. .. 1 4 2 0 b 0 2
New Haven. 3 1 0 0 0 1 3
MIDDLE ATLANTIC
New York:
B - ceeemmaen 11 14 0 2 2 7
New York._.____. 23 119 37 7 8 18 15 98
ester. . eu-... 0 4 0 1} 0 0 4
S8 - cceeee
8 14 3 2 1 1 2
New Jersey
Camden. -....... 2 6 5 0 7 6 3
Newark.... -7 12 12 2 1 3 1 4
n 2 2 [} 0 1 0 2
Pennsylvania:
Philadelphia 17 48 11 1 3 1 5 28
Pittsburgh. 6 20 9 0 (1} 2 16
ead 4 1 2 0 0 4 2
4 4 1 0 (1} P,
1 10 6 1 1 2 1 6
11 48 7 5 0 1 14 10
6 4 6 3 2 0 2 2
11 8 8 1 0 0 1 2
1 3 1 0 0- 0 1
2 15 10 0 0 4 16
1 2 2 0 0 (1} 0
0 1 0 0 0 0 0
40 84 94 1 2 15 7
0 0 1 2 0 0 1} 0
33 59 27 3 1 7 4 13
8 4 ) N SO, 0 2 1 3
1 3 [ I, 0 1 0 4
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City reports for week ended Oclober 11, 1980—Continued

Diphtheria Influenza
Pneu-
Division, State, and [ Ohicken [ Measles, | Mamps, | 1oy,
city reparted jestimated] Cases re- | Casesre- | Deaths | ported | ported rgeﬁt?esi
expect- | ported | ported |reported porte
ancy
b} 0 1 1] 0 1 0
4 0 0 1 - 3 IO
2 B 3 0 2 ] 6
4 2 0 [ 0 1 0
1 o 0 (1] 0 (1} 0
17 0 0 0 0 0 0
27 30 2 0 1 12 7
8 12 0 0 7 0 5
0 4 0 0 (1]
1 2 2 0 2
14 1 1 0 0
7 8 1 0 0 0 8
0 2 0 0 0 0 0
1 36 18 1 1 32 b1
Fargo.._.._...... 1 0 0 (1} 0 10 2
Grand Forks..... 0 0 [] 0 | 3 S
Bouth Dakota:
Aberdeen_ 0 0 0 0
[} 0 0 1
8 2 0 [1] 1
0 13 [ 0 0
0 2 3 1 1 0
0 3 2 0 [}
0 1 0 0 (1} 0 1
10 22 12 3 0 1 2 18
0 1 1 0 0 0 0
0 1 0 0 0 (1} 0
0 14 18 0 2 0 8
1 3 0 0 - 0 0 0
1 4 5 0 0 1 4
0 20 13 0 1 0 2
0 6 1 0 0 0 0
0 1 1 0 0 6 0
2 1 0 (1} 0 [ 0
0 4 4 1} 1 0 0
0 2 1 0 1] 0 0
0 5 3 0 0 1 1
0 2 0 5 1 [1] 0 1
0 2 0 0 0 0 3
0 1 1 0 0 0 0
0 10 2 4 0 0 0 8
0 0 (1 ) I, 0 0 0 0
0 2 7 IS, 0 1 [}] 1
] 2 3 1 2 0 3
0 - [1 20 PO S 0
Tampa........... 0 2 0 0 0 0 0
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City reports for week ended October 11, 1980—Continued

October 31, 1930

Diphtheria Influenza
L Chicken Measles, | Mumps, | Freu-
D"’iﬂ‘mvﬂg‘“’ and |07 cases| Cases, cases re- | cases re- x’g""‘
reported jestimated| Gases re- { Cases re- | Deaths rted
expect- | ported | ported |reported repo;
ancy
EAST SOUTH CENTRAL
Kentucky:
C:mvington-..--.. 1 2 0 0 0 0 3
Tenne :
Memphis__.._... 2 8 6 0 1 2 4
) mvﬂb.-.----- 0 3 4 0 1 0 6
Alal o
Birmingham..._. 0 [ [ 0 1 2 s
Mobile...caeaeeae 0 1 0 0 0 0 1
Montgomery---.. (] 3 0 [] [} SO,
WEST SOUTH CENTRAL
kansas:
Ar Fort Smith__.... 0 2 1 0 [+ ) F——
Little Rock . ... 0 1 (7 [} 0 o
0 10 4 1 1 0 0 16
1 1 0 [ 0 [} 0
1 8 8 1 ) U .
0 15 [] 0 0 0 1
1 4 7 0 0 0 1
0 0 (1} [ 0 0 1
0 7 4 1 0 0 2
[} 3 2 1 0 1 9
1 0 1 1 0 0 1
1 0 0 0 0 0 1
0 0 0 0 0 0 0
0 0 [} 0 [} 0 0
0 0 0 0 0 0 0
13 11 2 0 ] 1 4
1 1 [} 0 7 1 2
A . Albuquerque..... 0 1 0 0 0 0 0
rizona:
Dta DO ene e 0 [)) 1 0 0 0 0
an:
N i?ilt Lake City-.. 0 3 2 0 1 1 2
evada:
0 0 0 0 0 0 1
20 5 17 1 ) 1. 3 IO,
8 3 0 0 (1 ) SO
2 3 1 1] 0 (1}
13 9 2 0 2 1 6
0 0 0 0 0 0 0
11 32 16 17 0 b 7 12
2 2 2 0 0 7 0
8an Francisco..-. 17 14 4 1 0 4 6 2
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City reports for week ended October 11, 1930—Continued

Scarlet fever Smallpox Typhoid fever
'Tuber-} ‘Whoop-|
Division, State, | Cases, Cases,| Mmio' Cases, cough, [Deaths,
and city esti- | Cases | esti- | Cases | Deaths |deaths| esti- ‘| Cases, Deaths| cases’ | oIl
mated| re- |mated| re- re- |mated| re- re- re- uses
expect-| ported|expect-| ported | ported | portediexpect-| ported| ported | ported
ancy ancy ancy
NEW ENGLAND
N Portland . ..... 1 3 (] 0 0 0 0 1 0 6 2
ew Hampshire
Concord........ 0 0 0 0 0 0 0 [1} 0 0 9
Nashua. [} 1 1} 0 [} 0 0 0 0 [} SO
Vermont:
Barre_........ 0 0 0 0 0 3 0 0 0 [} 3
Massachusetts:
Boston. - 34 18 0 0 0 9 3 0 0 19 219
Fall River..... 2 2 0 0 0 1 2 0 0 1 20
8 S 4 3 0 0 0 1 0 1 0 3 31
7 13 0 0 0 2 1 0 1} 1 42
Rhode Island:
Pawtucket. ... 1 0 [1} 0 1} 0 0 0 1] 0 19
Providence.... 3 4 (1} 0 0 0 1 [} 0 2 41
Connecticut
Bridge] —een 3 0 0 0 0 0 0 7 0 0 30
Hartford.......| 3 b 0 0 0 0 1 0 0 1 38
New Haven... 2 0 (1} 0 0 3 1 [} ] 2 45
MIDDLE ATLANTIC
12 10 0 0 0 10 2 1 0 140
54 24 0 0 0 83 27 15 0 95 1,252
3 4 0 0 [ 2 0 0 0 3 85
4 1 [ 1] 1] 0 1 1 0 10 51
2 1 0 0 0 0 0 1 0 0 20
6 7 0 0 0 7 1 0 1 15 95
0 4 0 [} 0 10 1 0 0 4 49
38 37 0 0 0 b44 9 10 0 10 419
26 23 0 0 0 7 1 2 (1] [ 1 P
1 2 0 0 (1} 0 1 0 0 0 25
1 1 0 ] 0 0 0 0 [] L3N IO,
10 23 1] 1 0 3 1 1 0 1 130
20 14 1} 0 0 10 2 2 0 12 -158
7 4 0 1 0 5 1 0 0 0 9
8 11 0 0 0 4 [} 1 1 (1} 64
Fort Wayne.__. 1 0 0 0 0 1 1 4 0 0 b4
Indianapolis.. | 9 12 1 0 0 4 2 1 1 k ( S
South Bend.-.. 1 0 1} 0 0 0 0 1 0 0 14
Terre Haute. .. 2 3 0 0 0 0 0 (1} 0 0 21
Ilinois:
Chicago- - ... 58 91 0 0 0 4“4 6 2 1 53 670
Springfield. .. 1 2 0 0 0 0 1 0 0 0 17
Michigan:
Detroit. ... 48 27 1 1] 1} 19 4 1 0 45 250
Flint..___._._. 9 9 0 1 1} 0 0 1 0 2 19
Grand Rapids. 6 1 0 0 1] 1] 0 1 0 2 29
‘Wisconsin:
Kenosha.. 1 2 0 0 0 0 0 0 0 0 7
Madison. . 1 4 0 0 0 0 4
Milwaukee 16 4 0 0 0 5 1 0 0 29 100
Racine__ . 3 14 0 0 0 0 0 0 0 5 15
Superior 2 2 0 0 0 1 0 0 0 2 9
WEST NORTH
CENTRAL
Minnesota:
Duluth________ 6 3 0 0 0 3 0 0 0 7 2
Minneapolis... 4 3 1} 0 [1] 3 1 0 0 4 88
St. Paul__.____ 15 7 1} 0 0 1 1 0 0 5 56
Iowa:
Des Moines..... 6 0 0 0 0 0 0 b
Sioux City. 2 2 0 0 0 0 2
Waterloo....__ 2 0 0 0 [} 0 2
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City reporis for week ended October 11, 1930—Continued

Searlet fover Smallpox Typhoid fever
Tull)u- W}loop-
culo- ng
Division, State, | Cases, Cases, sis, | Cases, cough, (Deatbs,
and eity esti- | Cases| esti- | Cases | Deaths|deaths| esti- | Cases,! Deaths| cases
matel] re- |mated| re- | re- | re- |mated| re -| re- re- | causes
-| portediexpect-| ported| ported | ported,expect-| ported! ported | ported
ancy ancy ancy
‘WEST NORTH
CENTRAL—oCOD.
11 5 0 1 0 5 2! O 0 1} 99
2 7 [ 0 0 0 0 0 0 [} b4
23 9 1 1 0 9 4 3 0 3 210
1 0 0 0 0 1 0 0 [} 1
0 0 0 0 0 [} 0
1} 0 0 0 0 1 0
2 0 0 1 0 0 0 8
0 5 0 0 0 0 5
3 9 0 1 0 1 0 0 1 42
4 1 0 0 0 0 [ 2 0 1 15
3 2 0 0 0n 1 [} 0 0 3 2
3 0 0 0 0 0 [1] 0 29
10 14 0 0 0 12 7 16 1 21 201
0 4 (1} 0 0 1 0 1 0 0 18
[} 0 0 0 [/} (1} 0 0 (1} I,
12 10 -0 0 0 21 3 1) 0 [} 129
2 1 0 0 0 0 0 2 0 [ 12
1 1 0 [} 0 2 0 1 0 [ J) .
9 7 [1] 0 0 2 1 2 1} 0 46
4 1 0 0 0 0 1 1 0 0 1
3 (1] 0 0 0 0 0 2 0 0 9
2 0 1] [} 0 0 0 0 0 0 29
1 ] 0 0 0 0 0 0 0 1 12
1 1 0 1] 0 1] 0 0 0 4 9
3 6 1 0 (1} i [} 0 0 0 12
1 2 1] 0 0 0 2 1 0 0 14
1 3 0 0 0 0 0 0 0 1} 11
1 1 1} (1} 0 0 (1} 0 0 [ 1) IR
7 11 0 0 0 3 1 4 1 1 86
0 0 0 0 0 1 0 0 0 0 9
1 0 0 0 0 2 0 0 0 0 28
1 1 0 0 0 2 0 1 0 3 2
0 0 0 0 0 0 7
1 0 0 0 0 0 1 1 0 0 14
Kentucky:
Covington...._ 1 0 0 0 1 0 1 0 0 20
'ennessee: .
Memphis...... 4 6 0 0 0 6 3 1 0 3 55
Nashville___... 2 3 0 0 0 5 3 2 0 1 42
Alabama:
Birmingham_._ 5 14 1 0 0 3 2 3 1 1 50
Tobile.._._.__| 1 0 0 [1] 0 0 0 0 (1} 0 17
Montgomery. . 1 1 0 0. 0 [1] 1
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City reports for week ended October 11, 1980—Continued

October 81, 1930
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City reports for week ended October 11, 1980—Continued

M on- Pellagra Poliomyelitis (infantile
mut lﬁmm paralysis)
Division, State, and eity Cestw'i
Cases .| Deaths| Cases | Deaths| Oases | Deaths| mated | Cases | Deaths
exm.
ancy
NEW ENGLAND
Matne: T 0 ° 0 ) 0 0 0 9 0
Massachusetts:
Boston. . ..coeeeemmanann- 0 0 [} 0 0 0 2 2 2
Worcester...ceeeeeaanca. 0 (1} 0 0 1 0 0 0 0
Rhode Island:
Providence......zeeae-- 0 (1} 0 0 0 [] 0 1 0
Connecticut.
Hartford. ...cueeeceeaana (] 0 0 0 0 0 1 1 0
MIDDLE ATLANTKC
New York:
Buffal 0 0 0 0 0 0 0 1 [ ]
8 ] 2 0 0 0 17 11 0
0 0 0 0 0 0 1 7 1
0 0 0 1] 0 0 0 6 1
1 1 [1] [\] 0 0 0 1 0
2 0 0 0 0 1} [ 4 0
1 1 0 0 0 0 [1] [} 0
0 0 0 1} 0 0 1 4 0
2 0 0 0 0 0 1 11 1
2 0 0 0 0 0 0 2 1
0 0 0 0 0 (1} 0 2 0
0 1 [}] 0 0 0 1 -2 0
0 0 1 1] 1 1 3 16 2
0 [} (1} 0 0 [} 0 4 0
6 2 2 1] 0 0 3 5 1
0 0 0 0 0 0 [} 1 1
0 0 (1] 0 0 0 1 5 0
1 0 0 0 0 (1} [} 3 0
0 0 0 0 0 0 1 3 0
0 0 0 0 0 0 1 4 1}
0 1 0 0 1} 0 1 5 [}
2 2 0 1] 0 0 1] 4 0
0 0 [} 0 0 [ of, 3 0
Mmgland:
altimore ! _______.__.__ 1 0 0 0 0 0 1 2 0
District of Columbia:
. Washington____...______. 1 1 0 0 0 (] 0 1 0
Vlrgll-‘ma: hb (1] 1 0 0 (7 0 0 0 0
ynchburg._...oo.....
North Cmoliunrg:
Raleigh 0 0 0 0 0 2 0 0 0
Wilmington. ....caee-... 0 0 0 [1] 0l 1 1] 0 0
South Carolina:
Chall'laston- 0 0 0 0 4 0 0 0 0
a:
Atlanta_____ (1} 0 0 0 1 1 0 0 0
Brunswick. . _.cooeooo.. 0 0 0 [] 0 1 0 0 0
Florida:
Miami._ ... ] 0 0 0 0 1 1 0 0 0
8t. Petersburg...........| 0 0 0 1 0 0 0 0 0

1Typhus fever, 5 cases and 1 death:

1 case at Baltimore, Md., and 4 cases and 1 death at Savannah, Ga.



October 81, 1930 2714
City reports for week ended October 11, 1980—Continued

M en- Poliomyelitis (infantil
m lmﬂa Pellagra paralysis) °
Division, State, and city Cﬁ
Cases | Deaths| Cases | Deaths| Cases | Deaths| mated | Cases | Deaths
expect-
ancy
EAST SOUTH CENTRAL
0 0 [} 0 0 0 (/] 1 0
2 (1] 0 0 0 0 0 [} 0
Birmingbam._.__ 1 1 0 0 0 0 1 0 0
Montgomery... 0 0 [} 0 1 0 0 0 0
WEST SOUTH CENTRAL
0 0 1} 0 2 1 0 1 0
0 0 (1} 0 0 2 0 0 0
[} [} 0 0 [} 0 0 2 0
0 0 0 0 1 1 [1] 1} 0
0 G 1 1 0 (1] 0 0 0
0 0 0 0 (1] 0 1] 1 1
1 1 0 0 0 0 0 3 0
)] 0 0 0 0 0 [1] 1
1 [} 0 0 0 0 1 0 0
0 1 0 0 0 0 0 0 0
1 0 0 0 0 0 1 4 1
[1] 0 [1] 0 -0 [1] 1 1 0
San Francisco. 0 0 0 0 0 0 1] 25 2

The following table gives the rates per 100,000 population for 98 cities for the
5-week period ended October 11, 1930, compared with those for a like period
ended October 12, 1929. The population figures used in computing the rates
are approximate estimates, authoritative figures for many of the cities not being
available. The 98 cities reporting cases have an estimated aggregate popula-
tion of more than 32,000,000. The 91 cities reporting deaths have more than
30,500,000 estimated population.
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mmary of weekly reporis from cities, September 7 to October 11, 1930—Annual
Sum l 100,000 population, comp::red with rates for the corrcspondmg period
of 19291

DIPHTHERIA CASE RATES

‘Week ended—

Sept. Seft. Sept. | Sept. || Sept. s;gt. ‘Oct. | Oct. || Oct. | Oct.
14, 20, 27,
1930 | 1929 || 1030 | 1929 || 1930 | 1020 | 1930 | 1929 || 1930 | 1929

=
g

75 124
57 100 162 108
2 112 62 129
137 34 137 115 157
149 146 164 112 lg

70
19 31 [ 562 56

REENBE2REG | &
=]
ERANSY
3T IR
3
8
enEE28es |
3@55 8

16 16 16 15 18 13 219 16 2
38 16 18 31 42 18 33 34 31 16
20 12 17 7 13 10 12 12 16 12
9 20 14 17 13 13 5 12 11 29
15 [ 19 6 p-] 10 173 10 7 23
5 7 20 7 9 13 20 1 1 9
7 7 0 7 74 0 0 0 20 14
4 1n 0 8 11 1n 7 0 0 4
34 61 43 2 44 473 35 112 61
19 39 21 81 19 24 27 65 65

SCARLET FEVER CASE RATES
51 54 62 ] 72 95 174 102 97 114
51 82 71 49 80 99 73 135 106 162
b1 16 47 42 49 48
85 90 91 121 118 161 107 149 137 173
4 58 4 76 108 373 119 91 140
51 47 40 66 105 70 120 115 139
40 96 40 128 75 74 82 123
26 91 56 72 56 72 37 130
77 70 69 113 139 [| 4118 131 283 143
73 72 78 87 84 89 128 87 87
SMALLPOX CASE RATES

98 citles. .. 3 3 5 5 3 4 11 7 2 7
New England.. 0 0 0 0 0 0 0 off . 0 0
Middle Atlantic - 0 0 1} 0 0 0 0 0 0 1
East North Central. - 2 4 9 10 3 3 1 7 2 3
‘West North Central. - 2 8 21 6 13 8 30 2 6 13
South Atlantic..-... - 1] 2 0 0 0 0 2 0 0 0
East South Central.. - 0 0 1} 0 0 0 0 48 0 0
West South Central......... 0 0 0 0 4 0 4 0 4 4
Mountain. 0 9 0 52 0 96 ‘0 52 0 96
Pacific 9 12 b 17 19 10 §2 36 7 34

1 The figures given in this table are rates per 100,000 population, annual basis, and not the number of cases
repormd Populations used are estimates as of July 1, 1930 and 1929, respectively.
1 Kansas City, Mo., Great Falls, Mont., and Spokane, Wash., not included.
3 Kansas City, Mo., not included.
¢ Great Falls, Mont not included.
s Spokane, Wash not included.
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Summary of weekly reports from cities, September 7 to October 11, 1980—Annual

TYPHOID FEVER CASE RATES

ion, compared with rales for the corresponding period

Week ended—

Segt. Sept. || Sept. | Sept. Sggt. Sept. || Oct. | Oct. {| Oct. | Oct.
13, | 14, [ 20, | 21, e | e |1 |
1930 | 1020 || 1930 | 1920 || 1930 | 1920 || 1930 | 19%0 || 1930 | 1920

2| 2 2| 2 18 20f 20| 116f 2 %
0| 16 n{ 13 1 7 n| n 2 16
25| 18 18] 14 M| 12 15| 14 14 10
7| 10 n| u 9 9 9| 13 9 8
al u 2 6 15| .| 13| 15 9 8
64| 34 2| 22| & 17 38| 30f e 2
54| 89l 54 of 2| s @ 2 a7 2
6| s0f 67| saf 3| 2 56 s 52 27
0| 7 o| 3s0f | 33 en1s| us 8| T
5| 19 17 7 | 10f s22| 10 19 7
INFLUENZA DEATH RATES
3 3 3 2 3 5 3 6 5 8
0 0 2 2 2 2 0 4 4 0
4 2 2 0 2 5 2 7 7 8
3 2 3 2 2 4 1 5 3 8
0 6 0 6 0 3 30 6 6 3
2 2 0 2 4 6 2 7 2 11
2 7l 20 7 15 0 15 0 0 2
o| 12 8 0 4| 12 un| 1. 1 16
0 9 17 9 o 17| 418 0 9 %
0 0 [ 9 6 3 3 9 0 6
PNEUMONIA DEATH RATES
55 58| bs4f 88| 7| ce0| | 80
62| 3| s 2| 35| 7| 0| 36| e 7
67| e e| soll 7| 72| 6| 78 87
3| 4 3| 47| 48| 5 54| 61 55 65
“| 74| 39 35| 81| 81| 18| 86 54
s3] s2lf s esf| s| 60 8l | 103
29| 9f 8| e7r| 7| nef ns 40| 104
61| 55 50| 51 7| 9% 77| m3fl ne| 13
120] 70f n2| w04 51| 7of ¢137| 87| 94| 122
3| & | 57| 49| 38| 49| 47| 40 57

1 Kansas City, Mo., Great Falls, Mont., and Spokane, Wash., not included.

3 Kansas City, Mo., not included.
4 Great Falls, Mont., not included.
s Spokane, Wash., not included.

¢ Kansas bity, M'o., and Great Falls, Mont., not included.
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CANADA

Montreal—Typhoid fever—October 16-22, 1930.—During the period
October 15 to 22, 1930, 37 cases of typhoid fever were reported in
Montreal, Canada. The Director of Health of Montreal states that
an investigation revealed unsatisfactory conditions in three milk
depots in the city, which have since been corrected, and that two
suspect carriers had been detected. It is believed that the measures
taken will control the situation.

Provinces—Communicable diseases—Weeks ended October 4 and
October 11, 1930.—The Department of Pensions and National Health
of Canada reports cases of certain communicable diseases for the weeks
ended October 4 and October 11, 1930, as follows:

Week ended October 4

Cerebro-
Dysen- | Influ- Polio- Small- | Typhoid
Disease s‘givn;l tery enza | myelitis | pox fever

Prince Edward Island !
Nova Scotia. . 6 3
New Brunswick. 1
Quebec 1 3 20
Ontario. 4 1 k) 13
Manitoba. 4 7
Saskatchewan 1 3 5
Alberta._. 6 13 3
British Columbia_ . oo ooeoe e 1 3 8
Total.. b 8 2 57 16 70

Week ended October 11

Prince Edward Island 1.
Nova Scotia. 5 1
New Brunswick 7
b 1 3 1 20
Ontario. 2 46 3 61
Manitoba. 1 4
Saskatchewan 3 5
Alberta. _ 7 8 3
British Columbia. 2 2 3 6
Total. . 3 2 5 66 1 107

1 No case of any disease included in the table was reported during the week.

Ontario Province—Communicable diseases (comparative)—Four weeks
ended September 27, 1930.—During the four weeks ended September
27, 1930, and in the corresponding period of 1929 certain com-

11779°—30——4 (2717)
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municable diseases were reported in the Province of Ontario, Canada,

as follows:

1920 1930
Disease h
Cases | Deaths | Cases | Deaths
Cmmpiml meningitis. 6 1 16
Chiokan oo 19 1 1 -
POX.
Dipities. I
2
Erysipelas_._ . 1 -
German measles. . 23 5
QGonorrbea 260 283 -
Lethargic encephalitis 2 : ® H
ence) -
Measles m 51 .3
% fo "§ 4?
Ver... T
Pneumonia. 104 63
Poliomyelitis_ _ 27 [} 215 11
Bcarlet fever_ _ 193 1 192 ..
Septic sore 1 2 1
X, 19 19
8 .- 114 203
Tetanus.__ 1
‘Trichinosis 1 .1
Trachoma. N 1
‘Tuberculosis 121 54 146 51
Typhoid fever._. 98 11 102 2
Undulant fever_. 1 3
‘Whooping cough 461 5 k) ¥ ) T,

1 Cases of smallpox were distributed as follows: Ottawa, 3; Kingston, 3; Chapleau, 1; Plympton, 1; and

Toronto, 1.

Quebec Province—Communicable diseases—Week ended October 11,
1930.—The Bureau of Health of the Province of Quebec, Canada,
reports cases of certain communicable diseases for the week ended

October 11, 1930, as follows:

Disease Cases Disease Cases
Cerebrospinal meningitis_.__............ . 1}l Mumps 12
Chicken pox. 26 || Poliomyelitis. 1
Diphtheria. 46 || Scarlet fever. . 60
Erysipelas. 1 || Smallpox.._. 4
German measles__ _......oeeceooennnnnn 1 || Tubercul A
Influenza.__ 3 || Typhoid fever__ 20
Measles 39 || Whooping cough 64
CZECHOSLOVAKIA

Communicable diseases—July, 1930.—During the month of July,
1930, certain communicable diseases were reported in Czechoslovakia,

as follows:
Disease Cases | Deaths Disease Cases | Deaths
Anthrax. o icaeenas 54 45 15
Cerebrospinal meningitis. . - 14 1 1
Diphtheria - 1,221 1,431 4
Dysentery - 100 15 || Trach 158
alaria___. . 42 | . Typhoid fever.....occcecaaaa-. 657 “
Parstyphoid fever 54 1 || Typhus fever. 1
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MEXICO

Vera Cruz—Deaths from certain diseases—Sixz weeks ended October 4,
1980.—During the six weeks ended October 4, 1930, deaths from cer-
tain diseases were reported in Vera Cruz, Mexico, as follows:

‘Week ended—

Aug. 30, | Sept. 6, | Sept. 13, | Sept. 20, | Sept. 27, | Oct. 4,
1930 1930 1930 1930 1930 930

Bronchitis-
Cancer.

Cerebrospinal meningitis.
Diphtheria..
Dysentery. -
QGastrointestinal disorders...ceccceeeeeee--

0

-
-
-

-
—
"o

SEYEIER
=_3 ) =D
Ll T X

3
:
B
»
OB O OO Y

Typhoid fever. -
Whooping cough

, VIRGIN ISLANDS

Communicable diseases—September, 1930.—During the month of
September, 1930, cases of certain communicable diseases were reported
in the Virgin Islands as follows:

St. Thomas and St. John: Cases [ St. Croix: Cases
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