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THE ESSENTIALS or SMA’LLPox VACCINATION.

By JaMESs P. LEAKE, Snrgeon, and Jom: N. Fom, Bpeciai Expert, Unitad States Public Health
Service.

'THE VACCINATION REACTION.

When potent vaceine virus is applled to the derma, irrespective of
the method used for: penetratmg the epidermis, a reaction will take
place, reaching a maximum which ‘may be observed in from 1 to 10
'days, depending on the degree of mmumty of the subject. Absence
of this reaction indicates that the virus is incapable of protecting against
smallpoz, and not thad the subject-is immune. Any one of'the forms of
this vaccindtion reaetion, to be desenbed below, is evidence of 8
successful vaccination.

If the subj ect has never been mnﬂ.lmzed by smallpox or by prevxouq
vaccination, the reaction will manifest itself as a primary wvaccinia.
A papule appears at the inoculation site on the third or fourth day
following the vaccination. This becomes vesiculated on the next
day, the vesicle being surrounded by a narrow red margin or areola.
This vesicle increases in diameter at the rate of approximately a
millimeter a day. About the seventh day, the skin outside the areola
begins to turn red;. and this area of redness rapidly extends until the
ninth or tenth day, when the maximum diameters of vesicle and area
are reached. - After:this day, the area rapidly fades and the vesicle
becomes brown and crusted, though still surrounded for some days by
anarrow areola. If kept dry, the crust will separate in approximately
three weeks from the day of vaccination, leaving a red scar, which
becomes white in several months. Accompanying the rapid develop-
ment of the area (seventh to tenth days), the axillary lymph nodes are
usually swollen and tender, and fever and headache are generally
present. All these symptoms abate promptly when the maximum of
the local reaction is reached. :

"If the subject retains some degree of 1mmumty, either' through
previous vaccination or an attack of smallporx, the reaction will be
accelerated in development, shortened in time, and decreased in
severity. The papule will appear earlier, the vesicle will be smaller,
and the area w1ll be less extensive at the. maximum of the reaction,
which may occur &t any time from the fourth to the eighth day. In
this event the reactién is consxdered a vaccinoid (accelerated reaction,
or secondary vaccinia). :

57608°—21—1 (1975)
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If the immunity is very high, the acceleration may be so great that
the reaction consists only of a papule and areola with the maximum
diameter in from 12 to 60 hours after vaccination. In this case there
is neither vesicle nor area, and the reaction is designated reaction of
zmmumty (immediate reactlon) The time element of this reaction is
of prime importance. If the papule and areola do not appear until
the third day and there is no veswulatwn, the reaction is not that of
_immunity but is due to an impofent virus, and the vaccination should
be repeated with a fresh lot.

NECESSITY FOR KEEPING VACCINE ON ICE.

~ The exprratlon date ona pa.cka.ge of vacqme virus mdlcates its
,expcctancy of potenqy under favorable condltrons Vaccme virus
can not ;be kept too cold; it deteriorates rapldly even at room
temperature The freshest possrble vaecine should be obtained; and
this can be done by manglng for small and frequent shipments. The
packages should be kept in water-tlght containers in constant contact
with ice. Large quantltles may 'be placed in metal hoxes, small
quantities ip fruit jars. For use in the field, ln.rge qua.ntrtlw should
be transported in ice-cream freezers, small quantltles in rubber-stop-
pered test tubes, packed with shaved ice in the i inner compartments

of vacuum bottles.
PREPARATION OF THE SITE FOR VACCINATION.

The skm of the upper arm in the regron of the depressron formed
by the insertion of the deltord muscle, should be thoroughly ‘cleansed
with acetone on sterile gauze or cotton and w1ped dry. Acetone is
suggested as a cleansmg agent rather than alcohol for the following
reasons: . ‘ :

1 It is a more efficient cleanser .

2. It is cheaper. o

" 3. It is not denatured with substances ‘which may ‘possibly

o a.ﬂ'ect the vaccination result, '

‘4. It evaporates more rapldly : I

5. Approx.lmately 200 vaccinations recently performed after
_ the use of acetone and alcohol on alternate spbjects resulted in
' more successful vaccmatlons with aoetone than with a.lcohol

METHODS OF VACCINATING.

1. The method of incision or linear abrasion.—As practically all the
packages of vaccine virus distributed in this country contain sterile
needles, this is the method of choice for occasional vaccinations.

In each package of capillary tubes there will be found a perforated
rubber bulb with a diaphragm aeross the interior of the neck. Push
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an unbroken capillary tube through the neck of the bulb until about
half of the capillary tube appears beyond the bulb. Break the tip
which has been pushed through and withdraw thé tube until the
broken end lies in the neck of the bulb. With sterile gauze, break
the other tip of the capillary tube and drop the contents on the spot
to be vaccinated by squeezing thé bulb with the finger over the per-
foration. o e B '

‘The undeérside of the arm-is then grasped with the vaccinator’s
left hand, in order to stretch the skin where the virus has been
dropped. This tension is maintained while; the virus is being in-
serted. With the point of a sterile needle pressed through the drop
of virus, “é& very slight scratch, not exceeding the eighth part of an inch”
(Jenner), is made down the arm. 'With the side of the needle or the
flat erid of 4 sterile ‘toothpick; the virus is theh gently rubbed across
the scratch for at léast 15 séconds.! The s¢fatch should penetrate
the epidermis, but not draw blood. The friction across, the scratch
may cause a slight ‘oozing of blood-tinged sérum, ‘bh? this should
not be’ suﬁ’icient to wash the virus 6ut of the scratch.

2. The drill method.—In the drill method" the epidermis is per-
forated by a’small drill with a sharp cutting edge 2 mm. in width.
The drill is made of carbon steel and the tip can be sterilized without
affecting the temper of the cutting edge by dipping into alcohol
and burning off the surface.. The drill method is preferable for the
rapid. vaccination of large groups, because of the uniformity of

grforatibt}" of the épidermis, which results in the maximum exposure
of the derma to the virus with the minimum resulting lesion. The
method is. particularly adventageots where vaccine in vials can’ be

If in capillary tubes the virus is prepared for insertion as pre-
viously described, but is not' dropped on'the skin until after the
derma has been exposed. The skin is tightly drawn and the drill
pressed against it' perpendicularly, A single rotary turn is then
made without altering the pressyre. This will detach a small flake
of epidermis, which should be brushed off with' the edge.of the drill.
This exposgs a circle of derma about 2 mm. in diaineter and, if
skillfully done, should cause no bleeding. ~ The virus is dropped on
this circle of exposed derma and rubbed in with a sterile toothpick, as
described under the method of incision. -

If the number of persons being vaccinated is large emough to
warrant the expenditure of all the virus in a vial vaccine container
at one clinic period, the vaccine may be transferred directly to the
arm with the sterile toothpick. ‘ ' - ‘

. 1This recommendation is based on the results of g Series of teits avith _da'ﬁeient viruses.
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NUMBER OF INSERTIONS.

Multiple insertions should be used under the followmg conditions:
1. In case of exposure to smallpox
2. In case of failure of previous vaccinations.
3. in case there is any doubt as to the full potency of the
_ virus on account o{ possxble adverse condmons of trans-
portation or storage.
4. In case the subject is not hkely to return for revs.ccmatlon
~ in the event of failure. |,
When multiple insertions are used, they should be made not less
than 2.5 cm. apart. ‘A capillary tube should be used to each inser-

tlon
rnncmﬂons

‘The vaccmatlon site should' ‘not be exposed to dxrect sunhght
until dry Dressings ‘are unnecessary and aré Karmful if permitted to
remain on the arm. ‘The small vesicles producéd by eithier of the
above methdds are réasonably tough and will dry without Tupturing
unless macerated by the excessive heat and moisture present under
a vaccination shield of other- nonmoblle covei'mg "This maceration
is not prevented by the presence of opemngs in’ the ‘vaccination
’shleld

All vaccinations should be observed at the end of 7 and 11 days,
and revaccinations should, in addition, be observed after 48 hours,
in order to detect a poss1ble reaction of immunity. The vaccination
of persons who have been exposedto smallpox should be- considered
successful as soon as this reaction’ of immiinily appears. - Reporting
for observation may, however, be more readily insured by attaching
a small piece of adhesive tape, stamped with the observation date
below the vaccinated area.

. Small insertions are insisted upon because the diameter of the lesion
is dependent upon the amount of epithelium rempved, and the rapzduy
of healing is dependent upon the gize of the lesion. _

‘ - THE VACCINATION CERTIFICATE. :

" The result ‘of the vaecination sheuld be indicated on the vaccina-
tion certificate by noting the day of greatest extent of redness.
'This may be done convemently by, checkmg the day on the follow-

ing dlagram

Reaction | ’
ofim: | Vaccinoid. | Vaccinis.
munity.

Days. ...... 123|45678 (91101

Encircle the number, of the ‘day after vaccination on which the

greatest extent of redness was observed.
The number of successful insertions, the lot number of the ,vmls,

and the expiration date should also appear on the certificate.
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SMALLPOX IN TWENTY STATES, 1915-1920.

By JonN N. FORCE, Spechl Expart, and JAusses P. LEAKE, Surgeon, Umtsd States Public Health
rvice.

The increase in the prevalence of smallpox in the United States
durmg receht years has been marked and definite. The accompany-
ing table and figures were prepared, “abstracts of the vaccination laws
and regulations were, made, and correspondence was carried on with
the State health oﬂicers in ofder to determine the geographlcal dis-
tribution of this increase and its relation to vaccmatlon, eespecially
of school cluldren. e

The data were seéured for 19 States and the District of Columbia.
It is realized that other States have as accurate statistics on smallpox
as do these 20 (the District of Columbia being pons1dered as a State) ;
but in VleW of the dxﬂ'erences in reporting, only those, were included
which have. reported cases of smallpox for each year firom 1915 to
1920, mcluswe, ac?,orflmg §o the _tables published in the Public
Health Reports. ...

The population estqnates for yhg mtercensa,l years were made by
the usual method of successwely subtracting. one-tenth of the inter-
censal increase from the 1920 census figures. The number of cases
was obtained from the annual morbidity tables in the Public Health
Reports, with the exception of the 1920 figures, which were obtained
personally from the Division of Samtary Reports and Statlstlcs,
United States Pubhc Health, Servige.. |

.. The aVerage Tate for each . State .was obtamed by the formulg

LT Rger

R 7 = -3
in which T represents the total humber of casés for the six-year perlod
P the 1920 population;, D thg’ ‘amnual increasé{one-tenth of the inter-
censal difference), and R’ the rate per thousand of population.. The
annual and average rates for-groups of States were similarly ob-
tained.. ‘The States, llsted i ascendmg ordex of avera,,e rates, are

as follows: - ', i B

NewYork....‘.f.....;;.; ......... '0.026 |' Virgimia.....l......... eieiealll.. 0.68
New Jersey......... eeessecanenns .027 | Michigan................ beedoeenes 1082
Connecticut....... e eecceeececceaes 209 | Ohio. ..o ieeiaaiiiiiiiiaiiaenan . 96
Maryland............. PR v .10 | Wisconsin.....cccoeeeuiiiniionansn 1.01
District of Columbia.............. .14 | Minnesota. .. eceecceinaceacancaan 1.18
South Carolina.........cc......... .22 | MississipPi--uccececceniincacnnenns 1.36
Vermont......ccoveeeiniameceannn .28 | Indiana...... eeeceeenccaecaaaans 1.40
California. ........ccoeoenceeennen .44 | Oregon....... e eeeeeeccaeeeeeaaaan 1.48
Louisiana. ............ PO .54 | Washington................i..t. 0L 72
Alabama.......cooevveeennaana.. .55 | Kansas...ileoeeneennn.. tectreoaii. 2,60
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A glance at Figure 1, obtained by plotting the annual rates in the
groups of States indicated in Table I, shows two interesting tend-
encies. The first of these.is the remarkably constant low rate in
the Eastern States. At no point does the curve vary strikingly
from the average rate of 0.04. The curves for the Central and
Southern States, in spite of fluctuations, show: a decided upward

SHALLPOX m GROUPS of STATES, -

229 CA3E RATES PER THOUSAND OF Pomur@n. *
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tendency, though the Central States maintain a level almost twice as
high as that of the Southern States. The second interesting tend-
ency is the extraordinary increase of smallpox on the Pacific coast,
an increase which has carried the curve from 0.16 to 2.38 during the
last three!years and eonverted an average rate (0.2) comparing
favorably with that of the Eastern States to one (1 6) in excess of
that of the central group.
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These tendencies will be better appreciated after a consideration
of the curves for the individual States comprising the groups. Fig-
ure 2 presents these curves arranged in order of their average rates.
It will be necessary,. however, to interpret these curves in terms of
the status of vaccmatlon in the respective States. ‘The following
statements are based’'on the State Iaws and regulations published
annually in reprints from and’ supplements to the Public Health
Reports, confirmed in each instance ‘by correspondence with the
State health officers. The quotations are from this correspondence.
Without the helpful comments of these officials the interpretation of
the rates in terms-of the published laws would not have been poss1ble

Following the name of each State below are the average, the maxi-
mum; and the minimum “rate per thousand of populatlon for the

years 1915 to 1920, mclusnve : “ \_ _
s e S e Cel
ER A rinwxdmc -
Average rate per 1,000 population. ......cceeeriiiecccianccncaccccccncesncssacanaas 0.026
MAXIMUIM TALR. ... cccveeiniecieneeteciececnecceetcaceaocaccsacocncsessnccssassnsns .05
Mimmupmve ..................................................................... .003

The law prov'nles that vaccination shall be a condition of school
attendancd in cities of the first and second classes and in other parts
of the State when smallpox has been declared epidemic by the State
commissioner of health. The cost of vaccination directed by local
health authorities is a charge on the municipality. It is estimated
that 100 per cent of school children are vaccinated in the first and
second class} cities; and in a canvass of 1,400 school children outside
these cities' 28 per cent were found to be vaccinated. _

The- samtary code provides that smallpox contacts must be vac-,
cinated within 3 days following exposure or be quarantined for 20
days Thege is little evidence of hostility toward vaccination.

2. Niw JERSEY |

Avmge ratoper 1 ooopopu\aum ....................... eevnennenns Sreereennnns 0.027
tMaxiqmu:uate ......................................... "! ............ .05
lﬂnimumme ............... RO LN SRS beseneonaces Fhoeeemennnens .002

’I!I;e hw provides thab boards of eéucatlon may prohibit the school
attendance of any unvaccipated | child. This prohlbm\on is con-
smbently enfprced in some of the’ cltles, and in others only in the
presence of ymallpox. The low' rate is believed; to be: due to this
enforcement ‘as well Js to vaccination campalgns instituted by the
State depa.rtment of health in communities where smallpox appears.
These campaigns generally produce good results, as high as 80 per
cent of the entire commumty being vaccmated in some mstances '

- " 3. CONNECTICUT.

Averagemtepeﬂ000populatlon...........'. ...................................... 0.69
MaXimMUIM FOE0. cueeennneieireeecaooecrocsocsanccescocanccccoscnnconcscnsncnanen .32
Minimum rate...... cecccenccecoteteacatcorrtericcncsccrcnsorriosctocseccccrassnnne .001
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SMALLPOX IN TWENTY STATES
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The law provides that boards of education may require vaccination
as a condition of school attendance. This law does not apply to
private schools and is only sporadically carried out in communities
‘under 75,000 population. - Boards of health may provide at public
expense for a general vaccination to prevent the introduction or to
arrest the spread of smallpox. Persons refusing to-be vaccinated
when ordered by local health authorities are subject to fine.

The attitude of the citizens of the' State i$ favorable: toward vac-
cination, and in every instance where smallpox has appeared a.nd
vaccmation has been urged there has been lwtle- opposxtlon to it."

i

4. MARYLAND

sy i

The law provides that every physwian sha.ll vaccmate a.ll children
in his practice within one year after birth. No teacher shall receive
any unvaccinated child into school.” “There is a small tendency to
evasion of this law; indifference is shown now and thén: and there
s opposition which ‘¢an be dignified as popular. : These disturbances
are small, local, and’do not count heavily against the immunization
of Maryland school children.” Private schools are -sometimes
negligent of vaccination. The low rate is believed to be due to the

vaccination law.
5. DISTRICT OF COLUMBIA.

iy

Awvi te per. 1,000 nopulntlon ...................... daseedaqanzanas
'Mam“te .................................. ]'
Minjmuntrate. . ...... Jeoiiiond LR < O U S teaiteiie

" The law' provides 'that no child:shall be admitted irito the public
scbonls whio shall mé¢ have been duly vaccinated: or otherwise pro-
tectéd “agdinst smalpox. Persstis exposéd ‘to smallpox must' be
vaccmated or standprosecution ir ‘the ‘court. '"All pérsons in -the
District ‘must be vaccinated whenever the commissmners of the
publlc health. 'I‘hiitcbmmmsnoners are authorized w- prornde freo
¥accination.- The general attltaude Qf the pehp}e is- favorable toward
vq.ccmation ot .

The law provides ‘that councils of mcorporated cities and towns
may pass ordinances requiring the vaccination of all .citizens and
fixing penalties for failure to comply. The State board of health
has the power to supervise vaccination in these cities and to make
regulations for the vaccination of persons in unincorporated terri-
tory. Inrcase of the failure of a city to pass a yaccination ordinance,
the State board of health shall promulgate vaccination regulations
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for that city and, in case of danger from smallpox, shall enforce such
regulations at the expense of the city. The law further provides
that no school authority shall admit a ehild who has not been vacci-
nated in accordance with the local ordnance or regulations of the
State board of health. These regulations provide for vaccination
.during the first, sixth, and fifteenth years of age, and a.fter'exposure
to smallpox. . . . - .

The State health officer estlmated that nearly 100 per cent of
:school children in cjties are vaccinated, and 80 per cent in rural
districts. The attitude, of the .citizens is favorable, and there is
very little trouble in enforcing vaccination in the presence of small-
pox. Reliance is placed on vaccination rather than on qua.rantme
The State distributed 183,000 tubes of free vaccine virus durmg
the six months ending March 31 1921 The fee for vaccination is

fixed by law at 10 cents. -
7 VEBM.ONT,

Avemge mte per 1,000 populataon ................................................... 0.28
MAXIUM TALe. oo e el eereaeelaceacraacraceaeloncsrerroccscnsacatonaannen N
Minimum Fate.. ... . ceienacieeeceencncecenaccaccccetececccccncceccocccs tdeasee 01

Vermont has the hlghest average rate in the group of Eastern
States, being also higher -than- three States of the southern group.
The rate for Vermont is approximately seven times the average rate
for its group.

The law provides that the health officer shall furnish virus approved
by the State board of health, and during the existence of smallpox
in a town shall provide thorough and safe vaccination of dll persons
who may need the same. It has been impossible to obtain a com-
pulsory vaccination law in the State on account of organized opposi-
tion. During smallpox epidemics, unvaccinated children are ex-
cluded from :school and free vaccination is offered. In times of
epidemic the, citizens seem willing to be vaccinated.

8. CALIFORNIA. .
Averago mopalMpoptﬂatmn ........................ eetecccedseccsccasrcasas vee 0.44

Previous to 1911, Cahforma had a law previding for bﬁe vaccina-
tion of children as a condition of school entrance. In that year a
new law was passed exempting children whose parents filed with
the school authorities a certificate of opposition to the practice of
vaccination: The law further provides that school authorities shall
keep forms for these certificates on hand for the use of parents. The
effect of this law has been to build up a population group of school
children only 15 to 20 per cent- vaccinated.- The great-increase of
smallpox in the State in the last three years;:has been due to the
presence of this group of nonimmune persons. ; :

1 For furthor diseussion of this singular law see Epldemiological Smdy of Smallpox in Cali{orma ’ By
Jobn N. Force. Am. Jour, Pub. Health, 1021, 11, 119.
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The regulations of the State board -of health provide that con-
tacts shall .be quarantined for 12. days or be vaccinated and kept
under observation until evidence of immunity (vaecxma, vaccmoni
or reaction of immunity) is secured. -

General free vaccination clinics are held by the State board in
communitie where :smallpox dppears, and, since unvaccinated chil-
dren are excluded -from school during a-smallpox: epidemic, -the
number of vaccinated scheol:ithildren -has béen increased -to 80 per
cent in these circumstances, thus showing that the true conscientious
objectors constitute only 20 per cent of the,parents. .-An attempt to
prevent: the exclusion of unvaccinated school children in time of
epidemics of smallpox, . by abohshmg vaccination as a condition of
schiool eﬁtl'ance, waé defea.bed at the’ last eléctlon by a substantla.l

ma]onby

K 0. LOVISIANA.
Avemgeiateperl,mopﬁmlation O S )
Maxinpum ate......... Aiidieeen Seeds Sedi3hotioaposione . 87 |
Minimummee ...................................................................... .20 .

The law provxdeg, that vaccmatlop of, prllc school chlldren is
preva.lent but in addmon, a majonty of the board'of liealth mus,t
recommend such compulsory vaccination. Contacts shall be vacei-
nated or shall submit to domiciliary quarantine.. Nothing in the
act shall be construed to repder vaccingtion compylsory. 'l“he
citizens are hostile .or mdlﬂ’erenp‘,,tqward .yaccination, rq,thcr th(nn,
favarable... “It is for, this. reason that the regulations.read as tbay

do.”

10. ALABAMA.

Under the law, county boards ‘of education have 'tne nght to
require’ “Vatcination s’ a ‘prérequisite 'for ‘school attendance, but
“there"is‘no such t"hmg as compuldory vaccination in Alabama.”
The Staté reglstrar ‘estimates that about 25 per cent of thé popula-
tion *over 8 years of age have been ‘vaccinated.) The citizens aré
mdlﬁerent ‘except dnrmg an’ epldemlc, when " there is ‘fittle difficulty
in"securing practically universal vaccination of ‘the iiffectéd locality.
The law provides for the’ molahon in ’t'helr honies of cbntacts untll
successfully vaccinated. te '

11. VIRGINIA.

" Average rate per l,ooo‘b'om'ifsﬁon'

' Under date of June 29, 1921, the State health officer estimated that between 30 and 40 per cent of the
children over seven years of age were vaccinated. Healso stated that the reported inc}duwe of smallpox
is probably unreliable except that for the last three years. . o Y }
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. The law provides that every child entering school must present a
certificate of successful vaccination, but this requirement may be
suspended by the school board of any city or county.. Councils and
boards of supervisors may cause persons in their jurisdiction to be
vaccinated when occasion requires. . The population of the larger
cities, it is stated, is-very well vaccinated, and most of the smallpox
arises in the rural sections, where compulsory 'vaccination can not
be enforced because of the strong sentiment against it.

: 12, MICHIGAN.
Average rate per 1,000 pOpulation. . .....ccociiiiiiiiiiiiiiiiiioiicciirenniiionaes 0.82

Maximum rate...... qeesaer getascecsescenes qseecessseccccesnactpatoncsrataencaace L32
MiDIMUM FALO. . . e iieiieiiiiteieeeeereceesannneeisesssasanccacnnssnacessascsass 7

The law provides that health , o!ﬁ,cers may oﬁ'er free vaccination
to évery child not previously vaccinated and to all other persons
:who have not been.vaccinated within the preceding five years.
Since the law is permissive, not mandatory, vaccination can not be
‘made a condition precedent to school attendance in the ‘absence of
smallpox in the community. If a case develops in school, the school
is ““closed for the vacciniation of the children, and they are not per-
.mitted to retirn tintil succéssfully vaccinated; and in-the event
that they refuse vaccination, they are quarantined 16 days.” Con-
tacts are either vaccinated and observed for 16 days or, if vaccina-
tion is refused, are quarantined for 16 days.

The general attitude toward vaccination is one of indifference in
most comrmunities. ‘In some communhities there has been ‘consider-
able opposition, which’ usually succumbs to the alternative of quar-

antine.

13. OHIO . .
Avmgentepulmpopnhhon ............................................. eliee 0.%
MAXIMUM FBLE. ....oooniieeennnieeeeceenccacccecnccaccssocaccacsccscanansssanansns 18
lﬁnlmnmnte .................................................................... .36

The law provndes that boa.rds of health may take measures to
provide for,. and offer mducemants and facilities for, gratuitous
vaccination. Boards of education may make and enforce rules and
regulations to secure the vaccination of, and prevent the spread of
smp.llpox among, puplls attending qchools in their districts.

The State. health officer. believes that vaccination is being well
enforced in the schools of most of the large cltles and has been gen-
erally practiced in & number of country districts where smallpox has
prev:uled during the past few years.

There is an open and vigorous organized opposmon to vaccination
througholit the State. - ) o

14. WISCONSIN.
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The law provides that local boards of health may prohibit the school
attendance of unvaccinated children for 25 days after the appearance
of smallpox in the community. Free vaccination of ‘children may
also be provided during an epldemlc of smallpox. Ahout 50 per cent
of the children of school age arc estimated to be vaccinated. The
opposition to vaccination in late years has been very strong. ' The
assembly recently passed by_a. vote of 46 to 27, a bill repealmg the
statutory provision requiring vaccmatxon as 4. condmon of school

attendance.

15. MINNESOTA.

‘ The law provxdes that no rule shall compel 'the vaccmatlon of a.ny
,chlld or shall exclude, except during epidemics of smallpox, a child
from the public schools for the rgasop that such child has not been
vaccinated. During epidemics of smallpox unvaccinated children
must be excluded for three weeks or until vaccinated. Contacts re-
fusing 'vaccination shall be isolated for 21 days. ;-It is estimated that
two-thirds of the children of school age have never been vaccinated.
There is much opposition to vaccination and violent quatrels when
attempts are made to exclude unvaccinated-children from schiool.
In many places the people are indifferent on account of the present
Amlld characber of the dlsease r

16. MISSISS,IPPI

N . . .
b oo LI st

Avemgo:ateperlw()poptﬂaﬁm ...... porpieesensenetananas Neeeeeececsesensanay 1.3
MagimUm F8Le. ool ecieenincneierennsecnrnrnarnnenaernanaanananenes poreaanan 2.01
Minimunr rate S S B SN IS SO PUR [ BT 78

" The law providesthat supervisors:fn counties where smallpox exists
are empowered to pass ordinancés: to provide for compulsory vacci-
nation. If the State can not furnish vaccine, it shall be a charge on
the county. o

' i7’INDEANA. - R s
Awetage rate per 1,000.population. .2 it . nirlooeaaal, ‘.......-.,-.--..'....1.....;...» 141
Maximum rate.............cooeeeenee t. ceeeeeeee. L
*" Minintum rate............ AR

. It is lawful for health officers to order compulsory vaccmatlon of
school children upoii pain of exclusmn from school TheState board
of health, however, advises health officers not to make such orders
on account of the opposition created. Contacts are quarantmed 14
days unless submitting to vaccination.

18. OREGON.
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.. The law provides that school boards may prohibit attendance of
any unvaccinated child. ‘“There has been more or less slackness in
regard to this law. Many school boards have failed to prohlblt the
attendance of unvaccinated children.” When smallpox exists in a
community, the regulations of the State board of health provide for
the exclusion of unvaccinated school children. ,

)

19. WASHINGTON.

Average rate per 1,000 population.....cceuceaceceaiiiatecceeiccccecacenccnisecannan 1.72
MOXIMUIN FALO. .« cccceveieniinicicecoaccecscecacascanscnscscesaasacsocassccssancesn 4.44
MIDIMUM PBEO. .« cevveiieiereiniceecconnesaccsscccsccnccncccceceresscsnaasancnnen .20

The smallpox rate in Washmgton rose from 0.30 in 1917 to 4.44
in 1920, the highest rate in any of the 20 States considered. Pre-
vious to 1919, a law was in force'enabling school directors to require
vaccination as a condition of school attendance. This act was
‘repealed in 1919. Contdcts are vacéinated or quamntmed for 16
days. Free vaccmatlon is offered when smallpox emsts in a com-

‘ mumty

3 " 20. KANSAS,

Kansas has the highest average rate of the 20 States considered,
bemg separated from the other members of the central group by two
‘of the Pacific States.

The rules of the State board of health provide that unvaccinated
children shall be excluded from school for 25 days after the appearance
of smallpox in a community. -There i is no compulsory vaccination.
Contacts shall be quarantined for 21 days unless successfully vacci-
nated. Even in some. progressive districts, approximately 80 per
cent of the. school children have not been vaccinated.

’ Conclusions.

From a study of these statistics and procedures, it is evident that
smallpox in this country is dependent on the popular vote. In
general, the people obey laws which they have made. If popular
sentiment in a State is behind a strong centralized ‘compulsory
vaccination act, smallpox is neghglble in that State. If local authori-
ties are gnven discretionary powers in the matter of vaccination
enforcement the rate tends to rise, even in the ‘most favored sections
of the country, whereas in the absence of compulsory features in the
law, or where there is no law at all, smallpox reaches a high rate.
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. A CONSIDERATION OF ARSPHENAMINE AND CERTAIN OTHER
- ORGANIC - ARSENIC COMPOUNDS’ USED IN THE TREAT-
+ MENT OF ‘SYPHILIS.. =~ '

By GroncE B. Rotw, M. D., Pharmacologist, Hygienic Laborstery, United States Public Heaith Service,
- : Washington, D. C. - :

The organic arsenic compound ersphenamine; formerly known as
“salvarsan,” which is used so‘eéxtensively in the treatment of syphilis
to-day, was discovered by Ehrlich and Bertheim in 1910, after many
painstaking and systematic researches, it being the 606th compound
which they synthestzed The advent of arsphenamine into thera-
peutics, therefore, was in no way accidental, but was the result of
.methodical chemical and biological study. :

The treatment of syphilis by means of arsenic was not new when
‘arsphenamine was originated, arsenic in the inorganic form having
‘been used intermittently since the time of Fallopius. In order to
comprehend clearly the nature of the better known antisyphilitic
agents containing organic arsenic as their main active constituent, I
shall briefly sketch their chemical relationships without attempting,
however, to arrange the compounds with any strict reference to the
chronological order of their introduction. ' .

Leavmg out of cons1deratlon, therefore, the i morgamc compounds
of arsenic represented by the highly toxic trivalent compounds of
.arsenious acid and the less toxic pentavalent compounds of arsenic
acid, we can satlsfactorily arrange most of the ‘antisyphilitic agents
containing arsenic as their main active constituent into three groups,
namely, (a) the cacodylates, (b) the arsanilates, and (c) the arseno-
benzols, all of which contain arsenic in the organic form.

(@) C'acodylates —The cacodylates are aliphatic compounds con-
taining arsenic’ in the péntavalent form and are close derivatives of
arsenic acid.

By substituting two methyl groups for two hydroxyl groups in
arsenic acid, cacodylic acid is formed; and by further substitution
of sodium for the hydrogen of the remaining hydroxyl group, one
obtains sodium cacodylate.

Another closely related salt of cacodylic acid, which differs from
sodium cacodylate in having one of its methyl groups replaced by an
NaO group, was introduced into therapeutics as ““arrhenal.” -

Mention should perhaps be made at this point of the recently
introduced homologue " of "cacodylic acid, namely, dlsodmm ethyl
arsonate, which appears under the trade name of ‘“mon-arsone.”
This homologue differs from “ arrhenal” in having the methyl group
of the latter substanee replaced by an ethyl group.

1 Address delivered at the guaeterly conference of clinic directors and physidaus, Boston, Mass., Apr
13, 1921
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The relation of these compounds to arsenic acid and to each other
may be seen from the following structural formulee:

OH OH
0=As”_OH 0-asZcH,
~~on » “CH;
Arsenic acid. Cacodylic acid.
ONa . ONa
0=As—_cH, 0-4s—_0Na
Hs CH;
Sodium cacodylate. Arrhenal.
/CsHs
O=As —ONa
“~ONa
Ethyl arsinic acid (sodium salt), (mon-arsone).
CHART 1.

The announcement by Ehrfich in 1910 that arsphenamine was
curative in syphilis, led Murphy, a well-known clinician,? who was
unable to secure Ehrlich’s remedy, to try sodium cacodylate for this
disease. He was surprised to find that excecllent results were ob-
tained with sodium cacodylate in healing primary chancres and
certain other manifestations of syphilis. The cacodylates imme-
diately met with favor in the United States in the treatment of
syphilis, and in spite of later evidence that their popularity was
unjustified, they are still used in certain quarters as antisyphilitic
agents. .

The effects of the cacodylates are considered to be due principally
to the partial reduction of these compounds in the body; but since
the reduction occurs slowly, the toxic effects are not pronounced.
A large percentage of the cacodylate compounds is eliminated
unchanged. The amount which may be reduced varies in different
individuals and conditions, so that the cacodylates may not always
act as harmless agents.

Comparative tests made with certain of the cacodylates and
arsphenamine show that the cacodylates are decidedly inferior to
arsphenamine, both in experimental syphilis and in human cases.
As regards the homologue of cacodylic acid, disodium ethyl arsonate
or “mon-arsone,” little can as yet be stated with certainty. The
clinical reports of its use in syphilis, though on the whole favorable
to the compound, are still too meager to permit one to state posi-
tively whether it will rank with arsphenamine as an effective anti-
syphilitic agent; but, as in the case of the cacodylates, the results in
experimental syphilis have been disappointing.

(b) Arsanilates.—The arsanilates differ from the cacodylates in
being aromatic type derivatives of arsenic acid, and are made by

2 Murphy, J. B. Jour. Am. Med. Assoc., 1910, vol. 55, p. 1113.
57608°—21—2
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‘combining arsenic acid with aniline in the presence of an alkali.
They may be regarded as close chemical forerunners of arsphena-
mine. Although Béchamp in 1860 found that aniline and arsenic
acid could be combined, it remained for Ehrlich and Bertheim in 1907
to determine the true nature of the compound and to establish it as
being arsanilic acid. The sodium salt of arsanilic acid, sodium
arsanilate, was introduced as an especially nontoxic agent for the
treatment of syphilis under the name of “atoxyl.”

Sodium acetyl arsanilate, a compound closely allied to “atoxyl,”
was introduced as “arsacetin.”

The structures of the above-described arsanilates are given below:

o /OH /OH
O_I\on ) Of’x's\owa
C.
7N 7N\
HC fH B(ﬁ CH
Hﬂ CH HC (lH
|
NIHa NiHs .
Arsanilic acid. Sodium arsanilate (atozyl).
o—s M
T Is ~~O0Na
C
A\
5 Non
W
N\
NH.CH:CO

Sodium acetyl arsanilate (ar<acetin).

CHART 2.

“ Atoxyl” proved to be of considerable value in the treatment of
syphilis; but, after thorough trial, it was found to be much more
toxic than it was first supposed to be, causing permanent blindness
in a considerable number of instances. Ehrlich found that ““ atoxyl”’
had no effect on trypanosomes outside of the body and, hence,
explained its effects in syphilis by its reduction in the body, from
the pentavalent to the trivalent form. The decomposition products,
however, have never been isolated. It is decomposed very readily
in the gastro-mtestmal tract, forming more toxic products; therefore
it is not given by mouth.

‘“ Arsacetin’ was found to be quite dangerous and no more effec-
tive than “atoxyl”’ in syphilis.
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The explanation given by Ehrlich to account for the parasiticidal
action of “atoxyl,”’ namely, that it was reduced from the compara-
tively inactive pentavalent to the more active trivalent form, led
him to study other aromatic arsenic compounds in which the arsenic
is trivalent.

NH-CH.COOH
Phenyl glycine p arsinic acid.
CHART 3.

His investigation led to the discovery of phenyl glycine p arsinic
acid. Chemically phenyl glycine p arsinic acid is an important deriv-
ative of arsanilic acid and is distinguished from “ atoxyl’’ mainly by
its decreased toxicity.

(c) Arsenobenzols.—Phenyl glycine p arsinic acid, on reduction
with sodium hydrosulphite, yields arseno phenyl p glycine, a triva-
lent compound which is very important from the standpoint of
therapeutics, and which represents the third or arsenobenzol type.
In this type two arsenic atoms are linked together by a double bond,
and each to the benzol nucleus by a single linkage.

The relation of arseno phenyl p glycine to arsphenamine is very
close, as seen from its structure given below:

\|s
/ "\ /N
HC CH HC CH
Lod ko
HC CH
\.C/ \C/
HOOC'CH,'N'H NIH-CH:‘COOII
Arseno phenyl p gl}"cine.

CHART 4.

Arseno phenyl p glycine was found by Ehrlich to have a marked
influence on the course of relapsing fever in mice. Its sodium salt,
sodium arseno phenyl p glycinate, 418 in Ehrlich’s series, appeared
under the name of “spirasyl.”

By varying and changing the position and kind of sidechains,
Ehrlich found that the most beneficial results were obtained, not
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only in mice infected with relapsing fever but in human syphilis,
with the dihydrochloride of 3.3’ diamino, 4.4’ dihydroxy arseno-
benzene, 606 in Ehrlich’s series, or “salvarsan,” now known officially

as arsphenamine.

As————————Ag

c\_

H \CH H \CH

c==<>\—

CIH-H:NC H  H J!\’H: *HCl1

!
/

C
i

/“=
<

OH
Arsphenamine.

CHART 5. ¢
1

Ehrlich considered that this compound embodied the virtues
which a compound that was to be used in syphilis should have,
namely, a marked parasiticidal action with little or no deleterious
action on the host. All previous compounds which possessed para-
siticidal properties were also quite destructive to the host, so that in
arsphenamine Ehrlich’s desires seemed to be realized.

Aqueous solutions of arsphenamine are quite strongly acid and
should not be used in therapeutics on account of their high
toxicity. For this reason, arsphenamine should always be properly-
alkalinized before its administration. The disodium salt of arsphena-
mine which is thus formed upon the addition of the proper amount of
sodium hydroxide, is less stable than arsphenamine and, hence, was
not considered as a commercial possibility until quite recently. The
commercial product now appears under the official name of sodium
arsphenamine (1206 of Ehrlich’s series). Although it can be pre-
pared for administration by the simple addition of water, and in this
respect is treated like neoarsphenamine, it should be administered
according to the rules formulated for arsphenamine. Structurally,
it is essentially the same as arsphenamine.

/&A

NH LH B NHa

OLa OL.

Sodium arsphenamine,
CHaRT 6,
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The discovery that arsphenamine possessed marked parasiticidal
properties led Ehrlich to the further investigation of various deriva-
tives of arsenobenzol, and, in seeking to obtain a preparation which
could be used clinically without preliminary treatment with an
alkali, he discovered that by treating arsphenamine with sodium
formaldehyde sulphoxylate the following condensation product was
formed, namely, sodium, 3.3’-diamino-4. 4'-d1hydroxy-arseno-bc 1-
zene-N. -methylene sulphinate.

This product is known as 914 in Ehrlich’s series, and, later, was
given the name of ‘“neosalvarsan.” It is now known officially in
the United States as neoarsphenamine. The following structuro
has been generally assigned to it, perhaps without sufficient evidence:

As —=:= As

H/\ AN

cll ICH ch I CH
H:NC\ (/CH HC NH CH2>0'SONa
o o'a
Neoarsphenamine.
CHART 7.

The curative properties of neoarsphenamine in syphilis need not
be mentioned, except to say that it scems to be the leading arsenical
to-day in the treatment of <this disease. '

Since the advent of arsphenamine and neoarsphenamine into
therapeutics, a great amount of research has been directed toward
improving these compounds of the arsenobenzol type, and, as a re-
sult, many new compounds have been discovered. None of these
newer compounds, however, has supplanted, nor has even closely
rivaled, arsephenamine and neoarsphenamine in favor. After
numerous investigations the Treasury Department of the Federal
Government officially recognized by license only two compounds
in addition to arsphenamine, sodium arsphenamine, and neoars-
phenamine. The first of these additional compounds is an arsphe-
namine derivative containing phosphorus, and is 4.4’ dihydroxy
arsenobenzene 3.3’ phosphamic acid (No. 1116 of Mouneyrat’s
series). It is licensed under the official name of phospharscnamine,
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its trade name being “galyl.” Its strueture is given by Morgan,®
as follows:

PO OH

oh

Phospharsenamine (galyl.).
CHART 8

Phospharsenamine is an acidic substance, insoluble in Wat-ér, and
dissolves in aqueous sodium carbonate. It is put up in sealed
ampules containing the dry sodium carbonate, so that it will readily
dissolve upon the addition of water. Solutions made in this way
are yellow, or greenish yellow, the greenish color rapidly- deepening
upon standing.

The second additional compound is an arsphenamine derivative
containing silver. Its chemical composition is not definitely known.
It is officially known as silver arsphenamine, and is thought to have
the following structure:

AI —= Als A's === AS
. HC/V \CH HC/C\\\CH HC/C\CH. HC H
NB,(HJ H LNH;. AgOAg NH:(! LE H(nl I.}H.
, N\’ N N/
oo de o
Silver srsphensxine:
CHART 9.

Silver arsphenamine dissolves readily in water, forming a black or
brownish-black solution. Both the phosphorus and silver compound
of arsphenamine are considered to beé improvements over arsphena-
mine; but as they have been but recently officially licensed by the
Federal Government, adequate clinical reports of their use in this
country are unavailable at present. Both are enjoying consider-
able reputation abroad.

In conjunction with the official name, arsphenamine appears in
the United States under the trade names of “salvarsan,” ‘“arseno-

% Morgan, Gilbert T., Organic Compounds of Arsenic and Antimony. 1918,
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benzol,” ‘“diarsenol,” and “arsaminol”’; sodium arsphcnamine as
“sodium diarsenol” and ‘“salvarsan sodium’; neoarsphenamine as
“neosalvarsan,” ‘“neodiarsenol,” and “neoarsaminol’’; silver arsphe-
namine as “silver salvarsan’” and “silver diarsenol,” and finally,
phospharsenamine as “galyl.” ¢

The behavior, both inside and outside of the body, of compounds of
the arsenobenzol type used in the treatment of syphilis, is of extreme
interest and also of great practical importance, since they are used
so extensively in the disease. Unfortunately, too little is known
concerning their chemical nature and their behavior in the organism.
In making this last statement I do not wish to disparage the work of
Ehrlich and his cowdrkers. Their names will undoubtedly always
be associated with the greatest of epochs in the history of thera-
peutic agents. However, when one considers that the vast amount
of work which has already been done has not given us even a chemi-
cal method for determining a toxic from a non-toxic preparation of
arsphenamine, we can the more readily realize that much is still to be
learned regarding this active'type of compounds.

During the past few years I have had the opportunity, in the
Hygienic Laboratory of the United States Public Health Service,
of examining for toxicity over 2,000 samples of arsphenamine and
neoarsphenamine, and in this manner I have been permitted to
observe the behavior of these compounds, both in vitro and i »ive,
under carefully controlled conditions. As a result of these obser-
vations certain studies were made and certain data compiled which
were of value in conducting the biological tests required by the
Federal Government before these compounds could be sold in inter-
state traffic. The clinical bearing of these studies will be obvious
from the description of the several experiments which appear later
in this paper.

The official method for testing arsphenamine 1equno< that white
rats weighing from 100 to 150 grams should tolerate per kilo of body
weight, 100 mgm. of the drug for 48 hours when given intravenously
as a 2 per cent alkaline aqueous solution, 0.9 c.c. of normal sodium
hydroxide being used to alkalinize 100 mgm. of arsphenamine.
Neoarsphenamine is also required to be tested in white rats, the dose
to be tolerated for 7 days being 200 mgm. per kilo when given intra-
venously as a 4 per cent aqucous solution. The rate of injection
must be 12 to 15 seconds for each 0.1 c.c. of either solution.

One of the first observations, which has been repeatedly confirmed
during the past three years, is that there is a quite marked individual
susceptibility in animals to both arsphenamine and ncoarsphenamine.
An extreme instance is illustrated by reference to some experiments

4 Solutions of cach of the licensed arsphenamines, put in hermetically sealed glass ampules, appearcom-
mercially as solutions of arspheuamine.
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on rabbits (Roth, 1918, Hyg. Lab. Bulletin No. 113). In working
‘with a sample of arsphenemine which kifled 75 per vent at 169 sagm.
per kilo and 50 per cent of the rabbits at 80 mgm. per kile within
two weeks, an animal was feund which telerated 175 mygm. per kilo
for one month Quite similar results were obtaimed with weo-
arsphena.mme ‘on rats.

‘The impression was early obtuined that arsphenwmine and neo-
arsphenamrine were not ws mimiar in action as they are msually
thewght to be, many clinicians even at the present time, regarding
neoarsphenamine merely as arsphenamine in a form convenient for
administration. The following observations demonstrate thet ars-
phenamine and neoarsphenanrine are quite unlike biologically.

As stated above, according te the official regulations, the meximal
tolerated dose of arsphenamine must be 100 mgm., and for neo-
arsphenamine, 200 mgm. per kilo when given to white rats intra-
venously. These dosages are not far below the minimal lethal dese
of perhaps the mejority of preparations. Now, when these -com-
pounds are administered to rats in the official dosage, the time of
death of the animals treated with arsphenamine is totally wunlike
that observed after administration of neearsphenamine. -

Statistics compiled from the above official tests showed that after
administration of arsphenamine a little over 80 per cent of the rats
which died within 14 days died within 24 hours after administration,
and that almost 90 per cent died within 48 hours; whereas the rats
which received neoarsphenamine rarely died within the first adav,
and the majority died after the third day. The time of death is
shown in the following table:

"Total number dymg.
Within the first day............ aeeeenan SN A A,
Within the first twodays....................... : .
‘Within the first three daye. ..o commeecieineinnnnaa.. ..
Within the first fourdays......ccoeemacaeaaias aeememaeann P,
Within the first five days ... .cooeemmmenaiiii i an meceqeeecaes (about) 75

. The fellowing additional differences were observed:

(a) Neoarsphenamine rarely causes immediate svmptomsjn rats,
wheress arsphenamine usually causes pronounced depression in the
standard test doses.

(b) Rats .injected intravenously with neoarsphenamine bleed
profusely, wheress these injected with arsphenamine bleed but
little, thus showing & difference in the effect on the coagulability
of blooed in vive.

) The necropsy findings in arsphenamine-treated rats usually
show marked pulmenary changes and slight kidney changes, whereas
those dying from neoarsphenamine show marked degenerative
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changes in the kidney and relatively slight pulmonary changes.
These differences are so _constant that one can almost always tell
from the necropsy findings what substance was administered. .

(d) Arsphenamine was found . to be relatively more stable than
neoarsphenamine, the latter being frequently described in the labora-
tory as the more “tricky” compound of the two.

It was previously stated that acid solutions of arsphenamine
were observed to be much more toxic than solutions properly alka-
linized, so that failure to alkalinize may give rise to very disastrous
results. This was pointed out'by Ehrlich in his early studies.
Strange to say, there are certain clinicians who still give unalka-
linized solutions of arsphenamine. Studies made on rats showed
conclusively that arsphenamine in acid solution is at least two to
four times as toxic as a solution made alkaline with the proper
amount of sodium hydroxide. If the arsphenamine is given as a
dilute acid solution, it is less toxic than when given in concentrated
solution. This fact may account for the apparent nontoxicity of
acid solutions reported by certain clinicians. It was further shown
in experiments with white rats that a properly alkalinized solution
of arsphenamine is slightly less toxic as a 0.5 per cent than as a 2
per cent aqueous alkaline solution.

In our earliest experiments at the Hygienic Laboratory the method
advocated by Ehrlich was followed in alkalinizing arsphenamine;
that is, a 15 per cent solution of sodium hydroxide was added to the
aqueous solution of arsphenamine, drop by drop, until the precipitate
which formed was redissolved. An additional drop or two of the
15 per cent sodium hydroxide solution was then added before making
the alkalinized arsphenamine up to the desired concentration. Such
solutions were shown to be relatively unstable in air, becoming turbid
within a half hour in many cases. It has been shown by others that
solutions alkalinized according to the method of Ehrlich are more
prone to produce reactions clinically than those made more alkaline.
By using Ehrlich’s methed, the monosodium salt of arsphenammc is
mainly formed, whereas when using one-third more alkali than is re-
quired to clear the solutions of the precipitate which forms, the diso-
dium salt is formed.

That a solution of arsphenamine consisting mainly of the mono-
sodium salt is more toxic than a solution of the disodium salt has
been confirmed in experiments which we have carried out on rats.
The details of these experiments appear in Table I. The addition of
0.65 to 0.7 c. c. normal sodium hydroxide per 100 mgm. of arsphena-
mine mainly forms the monosodium salt, 0.9 c. c., the disodium salt.
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TaBLe I.—The influence of the degree of alkalization of arsphenamine on toxicity in white
rats when given intravenously as a 2 per cent alkaline aqueous solution. (Inadequately
and adequately alkalinized solutions were injected alternately.)! ’

Inadequate alkalization. Adequate alkalization.

0.65 to 0.7 c. c. normal sodjum hydrox- || 0.9 c.c. normalsodium hydroxide per 100
G ide per 100 mgm. of arsphenamine. mgm. of arsphenamine.
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It will be noticed that in our experiments both the monosodium
and disodium salt arc made with normal sodium hydroxide (about 4
per cent) instead of using the 15 per cent solution as-advocated by
Ehrlich. However, the underlying principle affecting the two meth-
ods is the same. In fact, many clinicians to-day rationally use vari-
ous strengths of sodium hydroxide solution. They ascertain by trial
that it requires a certain amount of a sodium hydroxide solution to
clear a certain amount of arsphenamine solution. To the arsphena-
mine solution thus cleared one-third nore alkali is added, thus form-
ing the disodium salt.® _

The quality of the sodium hydroxide used in alkalinizing arsphe-
namine was also found to have a distinct influence on toxicity in
white rats; none but pure sodium hydroxide should be used. Un-
fortunately it is very difficult generally to obtain sodium hydroxide
which is free from impuritics. We have lately encountered a so-
called “chemically pure” sodium hydroxide, which, when made up
as a normal solution, deposited, after standing several days, a con-
siderable amount of a light-brown gelatinous material. No chemical
cxamination was made of this material, but experiments on rats
showed that arsphenamine alkalinized with the bottom portion of
the sodium hydroxide solution containing the deposit was consider-
ably more toxic than a solution made alkaline with the top or clear
portion of the sodium hydroxide solution. Details of the experi-
ment appear in Table II.

s The Surgeon General of the United States Public Health Service has advised the use o 0.9 c. c. of nor-
malsodium hydroxide (approximately 4 per cent) for each 0.1 gram of drug (Reprint No. 529 from Public
Health Reports), since-it has teen shown that this amouut will form the disodium salt, regardiess of the
brand of commercial arsphenamine used.



2001 August 19, 1921,

TaBLE II.—The effect on tozicity of alkalinizing arsphenamine with a solution of sodium
hydroxide containing sediment as shown by its intravenous administration to white rats
as a 2 per cent aqueous solution. \

A B.

Arsphenamine alkalinized with % por- .
o o e o | A i o
“ﬁ,mw o gelatinous mate- containing gelatinous material.}

Sample of arsphena. | T
mine.

Number | Number Number | Number | ,

i M sl R M
wil within

hours. | days. | 14days hours. | days. | l4days
LandB............. -5 2 2 3 5 3 3 2
DRL.ccccaaeancnn.. 5 1] [} 5 5 2 3 2
M. eiiiieneiaenn, 5 [} 1 4 5 2 3 2
Total........... 15 2 3 12 15 7 9 6
Percent............. ceeeoseees 13 20 80 f.ieaaaan.n 47 60 40

1A and B were made from the same sodium hydroxide solution. These arsphenamine solutions were
ted alternately in each group of 10 rats, in dosage of 100 mgm. per kilo.

The influence of rate of injection on toxicity of properly alkalinized
solutions of arsphenamine was ascertained in both rats and guinea
pigs, and it was shown that with certain lots increasing the rate of
injection increased the toxicity in both species, the effects being
more marked in guinea pigs than in rats.

The effect of increasing the rate of injection in the guinea pig was
shown not only by the above-mentioned increase in mortality, but
by the additional observation that all guinea pigs receiving the solu-
tion rapidly were more greatly depressed immediately after the
injection than those injected slowly. The results of the experiments
in rats are shown in Table IIL.

Tapre IT1.—Influence of the rate ol[ injection of arsphenamine in white rats when given

intravenously as a 2 per cent alkaline aqueous solution. (Alternately injected at rapi
and slow rate. Animals received 100 mgm. per kilo.) J pid

Rapid injection. Slow injestion.
Group. Number | Number Number | Number
P Number | died | died | UMD | Number | died |~ diea | Number
injected, | within 48| within 14 daya injected. |within 48 | within 14 v
hours. | days. Y hours. | days. | 9ays

5 4 4 1 5 1 2 3

8 3 3 b 5 2 4 1

8 2 3 2 5 1 1 4

5 2 2 3 5 0 0 5

1] 2 2 3 1 3 3 3

Total.......... 25 13 14 11 25 7 10 16
Percent............. ceseseccas - 8 56 M“l.......... 28 40 60
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Arsphenamine in alkaline solution is generally regarded as a very
unstable substance, and the probability of a change in toxicity occur-
ring while in solution previous to its administration must be consid-
ered in investigations dealing with the toxicity of arsphenamine.
Ehrlich (Soziale Kultur und Volkswohlfahrt, 1913) found that
arsphenamine in solution (presumably alkaline) increased in toxicity
so rapidly that after six hours its toxicity was more than doubled, the
increase in toxicity being attributed to the formation of 3-amino-4-
hydroxy-phenyl-arsenoxide, or so-called “arsenoxide.” However, it
was shown in the Hygienic Laboratory (Roth, 1918, Hygienic Lab.
Bull. No. 113) that an aqueous alkaline solution of arsphenamnie
could be kept in a glass cylinder in which only a small surface was
exposed to the air, for at least five hours without any increase in
toxicity. Since these experiments were reported, some striking data
have been collected which demonstrate clearly that alkalirie solutions
of arsphenamine may at first decrease slightly in toxicity on standing,
provided only a small amount of surface is exposed to the air.

Tabulations made of the time of death in each set of five rats used
in the official testing of all arsphenamine from three different manu-
facturers reccived during a period of one year, showed that when-
tested in the official manner, at the dosage of 100 mgm. per kilo, the
first rat of the set was more likely to die than any of the others, and
that the collective mortality was much less in the fifth rat than in the
first. In other words, during the conduct of the test there was a
gradual decrease in the toxicity of alkaline arsphenamine solution
when exposure to the air was relatively slight, as was the case in
these tests, the only surface exposed being that permitted by a 10
c. c. glass cylinder having a diameter of about 13 mm. Table IV
shows the collective results in detail. Only those sets were included
in which not more than 4 nor less than 1 rat died in each set. The
time elapsing between the injection of the first rat and the completed
injection of the fifth rat averaged about 20 minutes.

TaBLE IV.—Time of death of the rats in each set of 5 rats used in the official testing of
arsphenamine. (Sets in which not less than 1 nor more than 4 died in each set.)

Total number died within 48 hours, in
Nol;mber Dose in order of their injection.
Manufacturer. sets . per
injected. mﬂo.pe - -
1 2 3 4 5
. 41 100 k] 22 1 9 13
l PP 100 2 1 17 13 10
) N k] 100 19 1 5 2 8
117 &1 I 78 ® 3 2% 2
Per cent died, based on total number of |
LR L SN PP e 36 2 18 1 13
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It is noted that the first rat of each set of five is almost three times
more likely to die than is the fifth; two times more likely to die
than the third; and about 1.6 times more likely to die than the
second. ¢

The shaking of aqueous alkaline solutions of arsphenamine and
aqueous solutions of neoarsphenamine in the presence of air was
found to materially increase the toxicity of solutions of each com-
pound.? For example, shaking a 4 per cent aqueous solution of
high-grade neoarsphenamine in the presence of air for one minute
will convert it into a dangerous solution; that is, instead of being
tolerated in rats in dosage of 420 mgm. per kilo for 7 days, as was the
case when not shaken, it killed 40 per cent of the animals in dosage
of 200 mgm. per kilo. If a border line preparation is used—that is,
one which is tolerated by rats receiving the standard test dose of
200 mgm. per kilo but fails at a 20 per cent higher dosage—we find
that shaking for 1 minute will cause it to kill every rat injected at
the standard test dose.

Quite similar results were produced by shaking properly alka-
linized arsphenamine solutions for a similar period of time. The
increase in toxicity is presumed to be due to the formation of the
more toxic oxidation product, 3-amino-4-hydroxy-phenyl-arsenoxide
more commonly called “arsenoxide,” since air was found to be
essential to the production of increased toxicity.

The keeping qualities of market samples of arsphenamine and
neoarsphenamine while in sealed ampules were found to be wholly
unlike. During the last two years numerous samples of arsphena-
mine and neoarsphenamine were submitted by clinicians to the
Laboratory for reexamination. The reexamination failed to dis-
close any positive evidence of deterioration in the arsphenamines
submitted, whereas a large number of the neoarsphenamine samples
were shown to have deteriorated while in the ampule. It was found
that certain lots of neoarsphenamine changed in sealed ampules, after
an indefinite period, in (1) color, (2) mobility in ampule, (3) solubility,
(4) toxicity, and (5) odor.

The change in color amounted in some instances to only a slight
deepening of the original golden yellow color, while in other cases a
change to a brick red occurred, such as takes place when the powder
is exposed to the air for a day or more. The lots which showed
marked changes in color were usually in the form of a solid, and
therefore not freely mobile in ampule. The change in solubility

¢ These experiments were completed before Dr. G. C. Lake of the Hygienic Laboratory had ealled my
attention to this phenomenon.

Hunt (Jour. Am. Med. Assoc., 1921, vol. 76, p. 854) observed this phenomenon in some alkaline solutions
efarsphenamine, but not in otluts Thetobnlsﬂonabavelnd!um that it occurs in many if not all lots
representing three commercial domestic products.

7 Reprint No. 612 from the Public Health Reports, vol. 35, No. 38, Sept. 17, 1920,




_ August 19, 1921, 2004

varied, as shown by their behavior when made up in 4 -per cent
aqueous solution, certain lots producing only a slightly turbid solu-
tion, others producing a fine flocculent, or coarse suspension. Fil-
tration of the coarse suspension showed that only about 10 per cent
of the material was soluble in water at room temperature within a
half hour. This coarse suspension, as such, however, was not shown
to be toxic for rats in all cases. Likewise, an increase in toxicity
could not be demonstrated in each lot of neoarsphenamine which
had undergone slight changes in solubility. Although we were
unable to detect an increase in toxicity in certain lots of incompletely
soluble or difficultly soluble neoarsphenamine, the samples submitted
were reported to have produced very grave symptoms in man, and
.occasionally death, so that it would appear that relatively insoluble
preparations should never be used clinically. These changes in
neoarsphenamine are not confined to one product, but some products
show them more frequently than others. Strangely, the changes
in solublhty do not bear any definite relation to the date of manufac-
ture; in one instance a lot became insoluble within 48 hours after
being tested at the factory. Experiments on incubating neoarsphena-
mine at 37° C. while in ampule, showed that solubility can be de-
creased in some lots by being held at 37° C. for about nine months.
Such lots emit a rather strong garlicky odor on opening the ampule.

Controls kept at a temperature of 18-20° C. for a similar period
were completely soluble in water when made up as a 4 per cent
solution.

Summary. .

The above observations on the behavior of arsphenamine and
neoarsphenamine may be summarized as follows:

(1) There is a well-marked individual variation in the suscepti-
bility of animals to both’ arsphenamine and neoarsphenamme

(2) Neoarsphenamine is so unlike arsphenamine in its biological
behavior that it should not be regarded as arsphenamine in a form
convenient for administration.

(3) Acid solutions of arsphenamine are at least two to four times
as toxic as properly alkalinized solutions, the toxicity mereasmg
directly with the concentration.

(4) The toxicity of properly alkalinized solutions of arsphenamine
is slightly less toxic as a 0.5 per cent than as a 2 per cent solution.

(5) The Ehrlich method of alkalinizing arsphenamine, in which
the monosodium salt is formed, produces a more toxic solution than
the present method used in the United States, in which the disodium
salt is formed.

. (6). The use of impure sodium hydroxlde should be avoided in
making arsphenamine solutions.
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(7) Increasing the rate of injection of properly alkalinized ars-
phenamine greatly increases its toxicity.

(8) Properly alkalinized arsphenamine solutions in many cases
are more highly toxic immediately after their preparation than after
the lapse of about 20 minutes.

(9) Shaking alkaline aqueous solutions of arsphenamine and aque-
ous solutions of neoarsphenamine in the presence of air increases
their toxicity markedly.

(10) Neoarsphenamine is a relatively unstable compound in sealed
ampule and after an indefinite period may show changes in (1)
color, (2) mobility in ampule, (3) solubility, (4) toxicity, and (5)
odor.

(11) Difficultly or incompletely soluble preparations of neoars-
phenamine may be highly toxic and should not be used clinically.

(12) In some cases neoarsphenamine in ampule may be rendered
insoluble by incubation at 37° C. for about a year.

The above findings point out the importance of clearly distinguish-
ing between what might be termed the “primary toxicity” of
arsphenamine and allied compounds; that is, the toxicity as deter-
mined at laboratory examination, and the “secondary toxicity,”
toxicity as influenced by such factors as the method of making the
solution or the manner of administration.

In concluding, it should be borne in mind that the margin of safety
between the therapeutic and lethal dose of arsphenamine, for example,
is extremely narrow in man as compared with certain other potent
agents, and that this extremely narrow margin of safety of itself
makes it necessary to regard arsphenamine as a potentlally dangerous
therapeutic agent, even though every precaution is taken to handle

it properly.

DIGEST OF COMMENTS ON THE PHARMACOP®IA AND THE
NATIONAL FORMULARY.

Review of Hygienic Laboratory Bulletin No. 129.

“Digest of Comments on the Pharmacopeia of the United States
of America and on the National Formulary for the Calendar Year
Ending December 31, 1919, ” is the title of Bulletin No. 129 issued by
the Hygienic Laboratory, United States Public Health Service.

This bulletin is the fifteenth number of the series of Digest of
Comments and, like the preceding numbers, it embodies a more or
less complete review of the literature for the current year dealing
with the items included in the two official drug standards of the
United States of America, namely, the Pharmacopeia and the
National Formulary. In addition to abstracts bearing directly on
these two official works, comments having an indirect interest have
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also been included, i. e., the more important comments on food and
drug laws, poison laws, narcotic laws, drug inspection work, drug
and plant cultivation, chemotherapy, and foreign pharmacopeeias.

In view of the variety of the subjects covered, this bulletin should
be of value, not only to those interested in the revision of the Phar-
macopeeia and the National Formulary, but to pharmacists and
physicians in general, manufacturers of, and dealers in chemicals and
pharmaceutical products, drug and focd inspectors, chemists, pharma-
cognocists, and public health officials.

PREVALENCE OF POLIOMYELITIS.

The following table gives the number of cases of pbliomyelitis
(infantile paralysis) reported to the Public Health Service by State
health officers from May 29 to August 13, 1921, inclusive. These
reports are preliminary and nccessarily incomplete.

Poliomyelitis (infantile paralysis)y—Number of cases of 'Loliomyelitz’s occuring in various

States, as reported to the Public Health Service by State health officers in weekly
telegraphic or mail reports.

' [States omitted are those from which no reports have been received or which have reported no polio-
.myeg:ii: during the pei-iod covercd. Leaders indicate that reports were reccived but no cases of polio-
myelitis were r

‘Week ended (1921)—

State. June. July. Aug.

Montana. .
Nel ..
New Jersey

........................

1 Exclusive of Denver. 8 Noreport reccived. " 8 Exclusive of New York City.
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PELLAGRA—ALEXANDRIA, LA.—A CORRECTION.

The report of 16 cases of pellagra in Alexandria, La., during the
week ended June 25, 1921 (Public Health Reports, July 15, 1921,
p- 1644), was an error. No cases of pellagra were reported from
Alexandria during that week.

DEATHS DURING WEEK ENDED AUG. 6, 1921.

Summary of information received by telegraph from industrial insurance companies for
week ended Aug. 6,.1921; and corresponding week, 1920. (From the Weekly Health
Inder, Aug. 9, 1921, issued by the Bureau of the Census, Depariment of Commerce.)

Week ended Corresponding

-Aug. 6, 1921, week, 1920.
Policies in force....cooeieeeacnceeieeeaneceacena.o.. 47,285,282 44,280,116
Numberof deathclaims.........cooiieimiiiaaaaiills . 7,649 6,647

Death claims per 1,000 policiesin force....c.ccaeeeeeceres 8.4 7.8
57608°—21—3 o
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Deaths from all causes in certain large cities of the Uniled States during the week ended
Aug. 6, 1921, infant moriclily, cnnval death rate, and comgarison with corresponding
week of preceding years. (Ficm the Weekly Health Index, Aug. 9, 1921, issued by the
Bureau of the Census, Department of Comamnerce.)

. ‘Week ended Deaths under 1
Aug. 6,1921. year. I,':,f::t
Average tali
cit . Estir;xat%ed d th‘ ratgy
ity. opulation, . loa Week week
yuly 1,1921. d“&?é De;tll: T,W X’“’""é mvea 3?:3 X“"‘*}
eaths. | rate.l | W0 ug. 6,| 3 ue.
1921, | Years.? |go7 3’
Akron, Ohio..... ceeccenecacataacncnes 229, 195 25| 6.7 41L7 8 7 kdd
115,071 25 13| C 114 1{C 1 2
207,473 531 133|C 1.3 5|C [ 3 PO,
...... 752, 863 175 1221 | A 17.9 3B A 5 08
186,133 521 14.6]A 2.8 5] A 11 |....... .
....... 757,634 158 109{ A 150 28| A 36 76
149, 23| 80| A 176 6] A 14 76
........ 519, 608 -100.| : 10.0 | C § 10.4 19|C 12 3
110, 444 P 109 | A 1.2 6| A 107
119,672 271 . 1L8|.......... 6 90
2,780,655 | 496 | '~ 9.3 |'Aid’6 o7
403, 418 95 123({C 1.4 21
. 831,138 162.1. .10.2 | C ;vg.-l U
245,358 51| °10.8({C ‘7.8 7]
165, 282 44 139 A 121 2
158,119 106 C 7.1 6
263, 152 51 10.1 | A 10.6 3
1, 070, 450 1 23|C 10.0 42
120, 13.8{C 10.4 12
C 86 4

144 1230, S U .
325, 7| 14|C sl 8
302, 788 55! 95(C 11 20
103, 884 20| 10.0|C 153 3
336, 157 73] 13[C 102 1
611,021 | 151 129 |A 125 14
236, 083 51| 1.3[C &2 6
113,757 2| 1M9[A 181 8
165, 32| 101|C 140 s
468, 0| 56|A 122 7
302, 815 64| &5/C 102 8
122, 036 40| 17.1|C 19.3 7
125,012 20| &3|A 199 7
167, 007 8| 87|C &6 7
304,657 | - 136 180[A 181 16
5,751,867 | 1,107| 10.0|C 10.3| 228
424,885 g8| 10.8(C 10.6 31
121, 260 30| 129)......... 5
226, 472 4| 94'A7i0/2 2
197, 066 54| 14.3].. 5
137,463 34| 129/ 1
1,866,212 | 362 10.1 62
602, 125 10.8{C 133 36
264, £59 55| 108/ A 26 6
239,645 51| 1.1|C 1.8 12
175, 688 47| 139|C 19.6 1
305,229 77| 13.2/C ‘9.6 13
. . | 7se164| 13| 101!cC 103 15
- Paul, Minn............... 1 2z 38| 83;C 01 1
Sait Lake City, Utah...... 121,595 21 90|A 108] 2
(¢ 520,56 | 155 155!C 108 6
327,221 51| &1|A 7.6 2
135, 877 2] &1/C 11 3
177,265 ®| 76|C 14 3
253,696 3| R8[A 161 6
122,760 21| &9|A 1.7 8
) 026 90| 103|A 17.5 16
113, 408 16| 7.4|C 150 2
184,972 37| 1004|/C 6 4'C7 78 i3
103,324 n] 56|A 149 2|A 6 s

1 Annual rate per 1,000 poj tion.

24 A ” indicates data for the corresponding week of the years 1913 to 1917, inclusive *“C” indicates data
for the corresponding week of the year 1920.

2 Deaths under 1 year per 1,000 births—an annual rate based on deaths under 1 year for the week and
estimated births for 1920. Citles left blank are.not in the registration area for births.

4 Data based on statistics of 1915, 1916, and 1917.



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 STATE SUMMARIES.
‘Telegraphic Reports for Week Ended Aug. 13, 1921.
- These reports are preliminary and the figures are subject to change whcn later returns are reeeuvod by

the State health omcets

ALABAMA.

‘Malaria...........
Measles. ....
Pellagra....... 13
Pneumonia. ..
Scarlet fever. .
Smallpox..... - 11
Tuberculosis. . L 21
.Typhoid fever... .8
‘Whooping cough.. .- P _ 4
. CALIPORNIA.
Cercbrospinal meningitis:
1
1
2
1
2
2
1
Los Angeles. cccooeenneeeieenaacnacionnan 1
Sacramento.... 1
San Francisco. ....... 5
San Joagquin County 1
San Luis Obispo County................. .1
Smallpox: .
Sutter County................... eeneees .o 8
Scattering 12
Typhoid fever. 2
COLORADO.
(Exclusive of Denyer.) .
Chickdll POX.ceveeeeiinnnnn.... < .
Diphtheria. . . 47
MeasieS. - coiieniirieniiiaiiaees PR 2

COLORADO—continyed.

1

7

5

.......... 25

Typhoid fever....... 1

‘Whooping cough 1

1

19

2

............ 1

1

2

12

.......... 5

Paratyphoid fever.. 1

Pncumonia (lobar). H

Poliomyelitis. . ..... 4

Scarlet fever. .. 19

Trachoma..... 1

Tuberculosis (all forms).......... ceeceneaneees 37
Typhoid fever: - - o ) .

10

9

1

27

Diphtheria. . 13

Influenza.. 3

Leprosy.....ccooeeeennns 1

Lethargic enoephalltis 1

Malaria. . 64

Pncumoma . 5

‘Scarlet fev: 3

Smallpox.-.. 8

Typhoid fever. . 32

10
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. DIAN,
GEORGIA. Cases. INDIANA. Cases.
Chicken pox.... 2 | Cerebrospinal meningitis:
Diphtheria........... 20 Henry County...........
Dysentery (bacillary). . 3 ‘Vanderburg County
Hookwormdisease..... 22 | Diphtheria................. ceecceracacasaces .
3 | Poliomyelitis:
46 Laporte County....... cececcccaanaas cecees 1
3 Marion County... 1
2 | Scarlet fever. 5
1| SMANPOX......ccuienicniencnereaenareaenannn 7
ee=. 2 | Typhoid fever............ tvetemeenananas veeean 48
Scarletfever......ooeiumeeeecnancenne. ceeneens . 20  Howard County—Epidmic
Septic sore throat. .. 4 2
 SMAlPOX...ccnnnnnnnnnnnn. 19 IOWA.
Tuberculosis (pulmonary) 8 2
Typhoid fever........... 50
‘Whoopingcough........ooiiiiemmiiiiiinaane . 11 6
1
1 1
4 1
1 1
2 1
2 1
ILLINOIS. lf
Cerebrospinal meningitis:
Chicago. . .ccoennnneeiiiiiiiiannnnneaes ~eee 2
Rockford.....ccceeiiiiececcnnnnnas receeene. 2

Jeu88

Nsawownn&San

McHenry County—Burton Township. . ...
. McLean County—Hudson Township......
Macoupin County—Polk Township........
Moultrie County—Lovington Township. ..
Nokomis

LOUISIANA.

Rock Island County—Edgington Township Typhoid fever....

Beb bbb bk bt b et Bk bt b b pd Gl ek (b et e ek () b bt

Sangamon County—Chatham Township... Whooping cough. ............. ciecececcancnnna u
Shipman....

Springfield. . .

Waverly. . coeeeeiiienennacceannnn. cecccne MAINE.

Scarlet fever: Chicken poX.....cveeeeeniannnnn 3
Chicago. .. 22 | Diphtheria... 9
Scattering 30 | Moasles....... 6

Smallpox................. cetececcaceccccaccsse 3 | Mumps....... 3

Typhoid fever: Scarlet fever.... 4
Chicago. . .... , 11 | Smallpex....... 3
Freeport. ...... cescctscrcasacancnce cecrecs 15 | TUDCTCHIOSIS.coueeeeercreeeeereeerercoccenconse 15
Scattering.......ccccceeeaaannnn.... veeees. 88 | Typhoid fever..... .ee 4

1The dates of onset for many of these cases occurred in prior weeks.



MAPYLANDL

Lethargic encephalitis. .c..coeeeeeeeeeeerannnn .
Malarig.....ccoeeee..

Eoptic sore throat.
Trachoma....
Tuberculosis.
T'yphoid fever..
Whooping cough.

MASSACHUSETTS.
Cerebrospinal meningitis..............

. Ophthalmia neondtorum....
Pneumonia (lobar)

Diphtheria
Scarlet fever. .
Typhoid fever

Ophthalmia
Poliomyelitis
Scarlet fever. ..

Typhoid fever
‘Whooping cough

MONTANA.

Diphtheria
Poliomyelitis—Wisdom
Scarlet fever...........

.00 = N ®

-

Typhoid fever.........ccccevenenne veeecseneens '
*Week onded Friday.
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NEBRASKA.

Cerebrospinal meningntis
Omaha. ..
Scattering

Diphtheria:

D

]

‘Seattering.....oeeeiieenniinnnnnn...
Poliomyelitis:

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

-
R Wk ©wm

NEW JERSEY.

Cerebrospinal meningitis
Chicken poX......ccccee...
Diphtheria. ..

Scarlet fever. .
Trachoma....
Typhoid fever........ceeeeecenaccancnnans
Whooping cough. . .....ueeeeneeeeennennnns .

. . NEW MEXICO.
Diphtheria.............. .

Whooping cough............. teececceeanees cee
NEW YORK. .
(Exclusive of New York City.)

Diphtheria. ....ccccveveevnceececccncnes cesvioee

Typhoid fever.
‘Whooping cough

NORTH CAROLINA.

Cerebrospinal meningitis.................. cees
Chicken pox......ceceeeennaes
Diphtheria. .
Measles.. ..
Poliomyelitis.
Scarlet fever..............
Septic sor cthroat.........

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

2R insur8aun



August 19, 1921,

SOUTH DAKOTA. : ;

Cases.
Diphtheria...... cccessmcscacccssosotsasnes 14
PnCUmONiB. . . ccvcuneceeacnaecaccaacacacaaans 1
L1 2 [ (N 6
SMAlPOX....ccciiinnnnnnteiccccencncrcncnann . 6
Tuberculosis....... eesseeneacaaann 10
Typhoid fever. 7
TEXAS.

Diphtherif. ....oooiviieeneecnnnanes ceeceenenn .24
Pneumonia.... 16
57111270, SR, 8
Typhoid fever......ccceeuenn.... tesecscacanas .21
‘Whoopingeough.....ccooeiienienicnnanannes .. 8

" Scattering:

Scarlet fever.......
Typhoidfever.........cccecucueiciaiicaacanes

" Scarlet fever.

Tuberculosis.
Typhoid fever..
‘Whooping cough

T ReportsforWeekEndedAug.G, 1921.

DI TRICT OF COLUMBIA.

Diphtheria..ecceceeaecencennnns cecieeee
Influenza.
Measles.....ocecroccocccccrancacaccees
Pellagra....cccceeeenaee.

O = D e

l’oliomyelltis............................. ......

DISTRICT or oor.u'unu—eontinued

ReomwBwomi

‘ Taylor County.....cccereececcccecccccccoce
Ecattering

ececcoce

‘Whooping cough.....

E8EERE
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SUMMARY OF CASES REPORTED MONTHLY BY STATES.

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

. i . g
Bl 4| . S8 .8
State. g g ils|e1512]18 |3
= e 8 a o k-]
25|51 & 3 5|3 |8
3 a E = [ a % @ =
11| 146 132 {...... 53
1 14 10 1 30
1 17 1]...... 6
9 7 1i...... 5
-2 22 5 1 10
14| 41 251 |...... 62
2] w4 %8| « 28
1 88 10 6 b4
2 66 107 | 300 3
el B 82| 197 15
.. 49 571 215 7
1 29 3 9% 7
) ceeied 19 21 185 23
ol Yeeennnn 1] 38 2| 25| 31
Vermont (July ........................ o 1 22 51 3 5
]
. PLAGUE.
RUMAN CASES OF PLAGUE REPORTED.
Place. Period covered. | Cases. | Deaths. Remarks.
California: .
San Benito County......... ] 1

he reports received of the ooeumnoe of

in the Un.lted States dm'ing 1920 was published in

%alth Reports, Jan. 7, 1921, p. 15.

PLAGUE-INFECTED RODENTS.

gue and the finding of Plngue-mtectod rodents

, Rodents

Place. Period covered. !m

infected.
May 22 to June 4 18
Jan. 1to Apr. 18......... 5
Apr. 19 to Aug. 13....... 0

a:

New Orleans....... teecceseccscsosscscnnes Jan. 180 MaY 26.....ccccecacoreccccccnnncnnns 38
May 27 to Aug. 13........ 0
Galveston...... ..| Jan.1to May 2s..... 1

”’| May 29 to Aug. 137

) TYPHUS FEVER.
Monroe County, Ohio, Aug. 2, 1921.

One death suspected of being from typhus fever occurred
Seneca Township, Monroe County, Ohio, August 2, 1921.
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CITY REPORTS FOR WEEK ENDED JULY 39, 1921.
ANTHRAX.

City;

Cases. |

Deaths,

New York:

ew York....... eesseecccccacecnsoactcsccactcsccsscntsccscccccscottccannnne cececee

CEREBROSPINAL MENINGITIS.

The column headed ‘“Median for previous years” gives the median number of cases reported during the
corresponding weeks of the years 1915 to 1020, inclusive. In instances in which data for the fnllsix years
are incomplete, the median is that for the number of years for which information is available.

Median we&s:?l% July Modian Weeg)ended July
city. for pre- city. for pre-
Years. | cases. | Deaths. years. | cases. | Deaths.
[ O 1 New.......... (13 1] 1
[ 1 PO 1 New 0%;:...... ...... 0 1 eceecces
) O U 1 0 1 1
0 1 1 " 4 2 5
5 { ceessccnas } ﬂ’ﬂ‘}ld...... ..... 0 1 ‘1
Haverhill. .. 0 1 1 Memphis........... [ 1} PO 1
w"‘"""::::...... ol il Ve 0 1
1 2 1 Was!l’glﬁ:n: 0 ) B RSTSS
0 1 1 ngonshs: 1 1]....... con
L]
DIPHTHERIA.

See p. 2020; also Telegraphic
summaries by States, p. 2013,

weekly reports from States, p. 2009, and Monthly

City. Cases. | Deaths, City. Cases. | Deaths.
California: New York: .
mFraol Oar ™" 1]iececannnn P NevIVYoil‘k....... ........... n
Dist; of Columbia: . ennsylvania:
Was 1 Philadcs ) 3 L
tlanta. ..... cececscncacaes 1|.ceceeeeee || Dallas...... ceeeeiescteeana. 1l iiiieee
IMinois: .
Chicago........ cecessececans ) B I,
eeport.......... ceeeeeenas .
. "«
LETHARGIC ENCEPHALITIS,
California: Massachusetts: -
San Franeisco. . Northampton... 1.0
Connecticut: New Jersey: .
Norwalk............ cecenens -1 ‘ eeececcscoscscnes 1 1
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.CITY REPORTS FOR WEEK ENDED JULY 30, 1921—Continued.

Cases.

Deaths,

]
Arkansas:

Louisiana:
Massachusetts:

MEASLES.
See p. 2020; aleo Telegraphic weekly reports from States, p. 2009, and Monthly
summaries by States, p. 2013.
. - . PELLAGRA.
Alabama: South Carolina:
Montgamory ................ ' PR Charleston............ PPN PO 1
Arkansas: . Tennessee:
Fort Smith................. ) SO, Memphis.....cceeemaaaaa.... R 3 RSO
Little Rock................. ' PO Nashville..........coeeeii]ooiiind A 1
Louisiana: Texas:
New Orleans................ 1 1 Dallas....cceeeeveenennns [N PP L
North Carolina:
Raleigh.....cccovmemnnnnnani]annaan . 1

Colorado:
Colorado Springs............

Hanford

New London. .
Waterbury....
District of Columbia:
Washingto

3

1

4

1

2

2

4

5

........ 1
3

1

........ 1
1.

1 1

1

1

........ 5
2

1

HET I~

Ma

Massach

cececsssessecncanl
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CITY REPORTS FOR WEEK ENDED JULY 30, 1921—Continued.
PNEUMONIA (ALL FORMS)—Continued.

Deaths.

City.

Deaths.

L RN

coeee eeccscscecascas

City...
.

Kansas
8t J
Sprin,
Nebraska:
N O}nahn.....................
ew Jersey:
Bloomfleld

ceeecccecccccaces

eebececsce

ecscccccce
eeccncece -

reensboro....ccecereteeees)

191

ceaceces

eeccsscecs

PaWtucket. . oiveeeeeneeneereeeenn
Provide .

nee....... ccecccee

Carolina:
Sputanbutg..g........
Tennessee:

R

e R 2080 D 00 N

esosecces

i
2
1
1
1
1
2
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CITY REPORTS FOR WEEK ENDED JULY 30, 1921—Continued.
POLIOMYELITIS (INFANTILE PARALYSIS).

August 19, 1921,

The column headed ¢ Median for previous years” gives the median numt:er of cases reported during the
corresponding weeks of the years 1915 to 1920, inclusive. In instances in which Cata for the full six years
are incomplete, the median is that for the number of years for which information is avaitable.

. fM edian Weelzrwtjnlgzeii July tM" dian chl;&nlgzorll.mly
" : or pre- or pre-
City. Vious City. vious —
years. | Cases. | Deaths. years. | cases. | Deaths.
0 ) N R,
0 4 3
0 [ U R, e
0 2 2
0 1 1
0 b 1R P
0 [ 2 I .
5 13 1
........ ) O P
0 ) B PO .
0 | I OO
0 1 1
l 5 esstacccna
(1] 1 1
[1] 1 1
0 I § RSO .
1 b3 R .
0 1. .
0 IO .
0 [ N RO .o
0
0 1 1
[1]
0 0 b2 .
0 0 [ 3 P, .
0
RABIES IN ANIMALS.
City. Cases
California:
LoS ADGElES. . . ceeeit it iie ettt et erataec e areaarieenerraenrananan 3
Missouri:
Kansas Clty .. .ouiiiiniiiiiiiiiiaiciicieiiaiceceetcacsccncccceccsecncccecscscnsonesssannns 3
North Carolina:
Winston-Salem 1
hio:
Ironton 2
RABIES IN MAN.
City. Cases. | Deaths.
Massachusetts:
Boston......... ceee ceeee . 1 1
New York:
New York..... . cecnen casece ceer 1 1

SCARLET FEVER.

See p. 2020; also Telegraphic weekly reports from States, p. 2009, and Monthly
summaries by States, p. 2013,
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CITY REPORTS FOR WEEK ENDED JULY 30, 1921—Continued.
Y SMALLPOX.

‘The column headed ‘“Median for previous yeere" gives the median number ofcases teported during the
corresponding weeks of the years 1915 to 1920, inclusive. In instances in which data for the full six yeus
are incomplete, the median is that for the number of years for which informaticn is available.

ded July [ - : Week endod J
| monan) gz T [ Median| 55508 T
. |for : or pre-
City. . vigur: ) C“?‘ \'igus
Years. | Cases. | Deaths. Years. | cases. | Deaths.
Michigan:
1 ) (SR ' Ishpemin, ceelaeees ) ) 3 Oy
0 2 1 || Minnesota: € ’
’ Duluth "1 1 |eececceces
0 2 3 2
0 1 .
0 11 ] 2
0 ki ol .. 6
0 7 |-. L
. 3 | U FOP
3 10
o] -1 0 1]eeeeennee
) 0 2 ... conen
0 1
4 4
4 2
[} 1 o] 1
ah:
0 1 Salt Lake City..... 1 5
1 b4 Washington. ’
1 2 ; [} p ) .
1 1 b 1
5 5
0 1] 1 Y
0 1 . ;
1 1
0 2 0 2
TETANUS.
City. Cases. | Deaths. City. Cases. | Deaths,
1 2 lecenceane
1 1
1 2
1 1
1
a: 2
New Orleans. . .c.ceeeecencc]occcnnns 1| West Virginia:
. leston.......... ceeeenes 1
berland..cceecececcececfeecennns 1
8t. LOUiS.eevnneennnsnn.. 1 IEUCI
TUBERCULOSIS.

See p. 2020; also Telegraphic weekly reports from States, p. 2009.
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CITY REPORTS FOR WEEK ENDED JULY 30, 1921—Continued.

TYPHOID FEVER.

The column headed “ Median for previous years” gives the median number of cases reperted during the
corresponding woceks of the years 1915 to 1920, inclusive. In instarccs in which data for the full six years
arc incomplete, the median is that for the number of years for which infoizqation is available.

August 19, 1921,

eck ended J k
Median W 50, 1000, uly Median Weelgoexigze;i. July
. for pre- Cit for pre- ’
City. vious 1y. vious
years. | cgses. | Deaths. Years. | coses. | Deaths.
Maryland:
1 1eeeeiannn. leumore .......... 17 13 3
25| 6 3
1] ) N P 0
3 2 feeeeannnes 6
" 0
0f....... . 1 (l)
Little R ock........ 1 5l..... reose 1
NortthttleRock 1 2 |eeennnnnns 1
one 0 2 Springfield ?
cceeenann. pringfield.........
4 1 1 West Springfield...|........
1 5 . 1
0 21 . .
0 1 .. 15 10 1
2 2 1 1 3 1
. 0 Tleeeanenes
Denver. . .......... 1 1 1
Pueblo............. 0 -1 1 . 3 PN
Trinidad (1] 2 . 1 - 13 3
0 1 2 2 1
[] 2 7 3 1
2 3 e
1
7 ]
0
2 2
[1] 1 0
1 4
........ 1 0
0
of 1 0
........ 1 0
[1] 1
9 4 1
........ 2 1
[ 2 0
0 2 0
0 1 31
0 1 0
0 1 North Tonawanda. 1
1 Rochester.......... 2
1 Schenectady 0
1{.......4 1)  Syracuse........... 0
1
2 9 ) N
0 1 7
0 4 ) N O
0
1 0 3
0 1
....... 1eeeeenes
0 2
2 2 5 6
1 4 2 1
0 1 1 8|.
0 1 0 1
........ 3 1 1
3 6] 1] Kenmore...........]eeee.... 1
0 1
1 1 oeeeeeeeofl Nides...oooooiiil]eenal.ll 2
0 3 2 1
10 6 1 Youngstown.. ceeee 1 2
1 1l.cceecee. f} O
OkhhomaCity.... 2 2.
NowOrlzans....... 4 2 cceecec.. || Pe vania:
Maine: Altoona..... ceeceesl 3 ) B O,
eveeeneeeed 002l Bethlenem: il 0l 3l
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CITY REPORTS FOR WEEK ENDED "JULY 30, 1921—Continued. .
TYPHOID FEVER—Continued.

edian] Week ended Modi Woek ended
Me pre-| July 3, 1921, for pror| July 3, 1921.
City. vixs City. vijus
years. years.
Cases. | Deaths. Cases. | Deaths,
Utah:
........ 1 . Salt Lake City : ) O,
0 1 2
0 5[ 1
(1] 2 1
...... 2 5
1 3 4
0 1 5
12 17 4
2 9 5
1 2
[1] 1 ) N .o
0 1 L PO, ..
eeeeennn 1
1 1

S men

OmOOD . MOOHONHD MO MANEROD

ooNNO

DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS. ,

Scarlet Tuber-
culosis

Populs- Diphtheria. M‘f“l“’ fever. 3
tion Jan. | death -
City. 1, 1520, from
. subject to all

correction. | causes.

Cases
Deaths.
Cases.
Deaths.
Casos.
Deaths
Cases
Deaths.

...... eccsccccsesscccs
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CITY REPORTS FOR WEEK -ENDED: JULY 30, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

i Scarlet Tuber-
Popula- | Total Diphtheria.| Moasles. fever. culosis,
tion Jan. | deaths |
City. l',jl!?%)i ﬁ:llln P P . .
subjeet to . .
correction. [causes.| 3 3 § 3 g ;5 g %
S|A|8|A|8]|&|S8|A

sececfescccefoncens

ececcesce eee

. - 10
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CITY REPORTS FOR WEEK ENDED JULY 30, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

Scarlet Tuber-

Diphtheria.| Measles. fever. culosis.

: APopt‘xla— Total
tion Jan. | deaths
1, 1920, from . . P
subject to | all | . | & .| 2 ;| & R 5
correction. | causes. § F ? ] § ] g g
o =] [$] =] o =] (]

City.

cccccclecccnn

8
i}

satzs

Sspp sEEeEgs

§38E8

~

X
e
»
:
:
:
:
:
:
:
:
]
.
:

5
ER28

..... wfeccccc]eccccc]accnne

B S5,

-
PO,

&
B

585 2
§ BENER3% 27 &2

e ececccosceccacaccnss

m
New Orleans............
e:
Auburn.....................

& 8

BE8E

g
g

sececcercene

eccscccccocecs

R A e R e
EREREOrSHRRIBEENYEINESRETSERY

ﬁsagaﬁsg

¥EE
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CITY REPORTS FOR WEEK ENDED JULY 30, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

| Diphtheria.| Measles. | Scarlet Tuber-

City. s:ﬁlm’ i
to]| all |, .
jectm ]

:

3
Cases.
Deaths
Cases.
Deaths.
Cases
Deaths.
Cases
Deaths

Massachusetts—Continued.

5
ERE

B85
g

SFEBHS

2z Bx
R3sgapasese

11,101 |:
19,516 |

2

sesspiel

Eres pRes

EENI3GERCRE

pAr
o0

&
B334s

-
- §

=8
&

sk

® gys sia¥s

g8 gk =288

FHE FEERE g g

B8
EaRs:

g828 BEEER

ceesoossl

1l

Garfleld.......ccccoceeeeene.

57608°—21——4

i

.

.
BER
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CITY. REPORTS FOR WEEK ENDED- JULY 30, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

— © Scarlet | Tuber
_Dlphthctia. Measles. culosis.

. fop}lh- ‘Total fevor.

Gity. :5»1’5’:0 *”l'lﬂ' F o F @
A al y 5 A o ia o k] - fg
== E 3838|282

New Jomy;(lonﬁnded
Hackensack

LD

L]

#a
- SRBBSRIBIBIRRILZE2]

5 DRsEsENseEs
8

-

S

RSt

=

ot St k.
SERRNBNER

-
paBapns

"

ERBaEEs
3a§§§§a§§§a§§§§§§§§§§§§a§§

kLT

ES
G EEE R EES

-

BEERE!

~

esesccsce

" Alliance
©  Ashtabula.........o..00 ) 2,082
.. Barberto: n.................. %8,81

Bu?on

] Pulmonary tuberculosis only.
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CITY REPORTS FOR WEEK ENDED JULY 30, 1921—Continued.

August 19, 1921.

DiPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.
’ ’ Scarlet Tuber-
Popula- | Total 'Piphtheﬂa. Measles. fever. culosis.
City. tllonlg;,n. (ro::
: : | subject to [ all |.. A - T I I N
: | obrrection. | canses. § % g Fi § % g %
Sia|d8|Aa|8|al|8|a

Ohio—Continued.
Cincinnati. .

ZRN

NS

FRBRSNERE
ssasazassaness

BEE,

----- e ceccec sscces 000cee 0000e0 soases ebecoe
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CITY REPORTS FOR WEEK ENDED JULY, 30, !m—-(bntmuod.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

City.

Populs-
tio‘:? Jan.

1, 1920,
subject to

Diphheria.| Mensles. | foariet | Taber
dg:ths
m

% %

I I

1édlald|aA tg S| a

Utah: .
8alt Lake Citys...dieeeiiied]

Vermeont:
Burl

. . Cheyenne.....

EE

E psBafzse EBas
g SRETIBRY Baze

............ cemeee 1

goeces

ecescefecens

‘feaceey]

. ceefecened] 3




FOREIGN AND INSULAR.
: Plagne—District of Aumale,

Under date of August 4, 1921 five centers of plague mfectlon were
reported in the native dxstnct of Aumale, about 140 kilometers dis-
tant from Algiers, with a total of 71 cases with 22 deaths reported
durmg the perlod from May ; 31 to July 3 1921.

' CHINA.
Chefoo—-lmproved Qnanmtine Facilities Reoommended.

In view of the arrival at Chefoo, China, May 3, 1921,! of the Rus-
sian Volunteer Fleet steamship Kishenev from Vladivostok, Siberia,
with two cases of plague on board, a history of a fatal case of plague
occurring en route, the occurrence of 16 deaths on board up to May
6, and the subsequent escape of more than 100 contacts landed from
the Kishenev under inadequate quarantine facilities, the consular
representatives of foreign governments at Chefoo recommended,
under date of May 28, 1921, the immediate estabhshment of ade-
quate quarantme facilities at Chefoo ‘

: JAMAICA.
! Infectious Disease (Alastrim of Kaffir Pox).
Duriﬁg the week ended -July" 16, ‘1921,'212 new cases of alastrim or
Kaffir pox were reported in the island of Jamaica.
Typhoid Fever—Kinzston and Vicinity.

Du.rmg the week ended July 16, 1921, 6 new cases of typhold fcvcr
were reported in Kingston and 29 cases were reported in the sur-

roundmg country

~ MEXICO.
Plague—Hnman Cases—Rodent Cases—Tampico.

During the week ended August 7, 1921, one case of plague was
reported at Tampico, Mexico, and four deaths in previously reported
cases. During the same period 20 plague-infected rats were found
out of 2,200 rats taken.

1Public Health Reports, July 1, 1021, p. 1534, and July 15, 1921, p. 1655.
(2027)
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Yellow Fever—Tampico, .- . - R

During the week ended July 17, 1921, three cases of yellow fever
with two deaths were reported at Tampico.

PERU.
Plagne—Yellow Fever.!

June 16-30, 1921: During the period from June 16 to 30,1921, 1
case of plague was reported at Callao, Peru, and at lea 8 cases
with 1 death were reported.

During the period under report 11 cases of yellow fever with 4
deaths were reported in Peru, occurring in two localities of the
Department of Libertad, as follows: Pacanga, 1 case with 1 death;
Paijan, 10 cases with 3 deaths.

July 1-15,1921: During the period July 1 to 15; 1921, plague was
reported in Bem in the departments of Arequipa, Callao, and Lima,
as follows: Department of Arequipa, 2 cases occurring at Mollendo,
Department of Callao, 5 cases with'1 "death occumng at - Callao;
Department-of Lima, 2 cases- with 2 deaths occurring at Lima City.

During the period under report 2 cases of yellow fever were
reported in the Department-of Libertad, 1 case being reported at
Pacasmayo and 1 case at Paijan.

SIAM.
_ Mortality—Year Ended March 31, 1921.

Durmg the year ended March.31,:1921, a total of 10 829 deaths
was reported at Bangkok, Siam, representing a rate of 33.4 per 1,000
of population (population, 324,425). Mortality from cholera,, plizgue,
and smallpox, the only diseases stated. to be reportable at; Bangkok,
was as follows: Cholera, 560; plague, 25; smallpox, 2. The death
rate among infants and chlldren was stated to have been very high
on account of unfavorable environment and. lack of knowledge of

hygiene among the people.
UNION OF SOUTH AFRICA.

Inﬂnenza.

Outbreaks of mﬁuenza were reported at Port Ehzabeth Somerset
East, and other localities in the Capeé Province,. Umon of .South
Afrlca, during the wetk ‘ended June 4, 1921." The disease was stated
to be mild in form except at Somerset East, where more than 100
cases, some being of the pneumonic form, were reported. '

At Uitenhage, Cape Province, 20 cases of pneumonic. influenza
with 7 deaths were reported during the penod from May 1 to June
25,1921,

IPublic Health Reports, July 29, 1921, p. 1785
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER.

Reports Received During Week Ended Aug. 19, 1921.!
'CHOLERA. B

Remarks,

June 124180000
June 2§—July 2....

June 19-25..

May 8-14, 1921: Deaths, 4,625,

June 12-18.. . 1
PLAGUE.
Algeria:
Aumale district....... s3...| May 31-July 3.....|. n 22 | Native dlstnct about 140 kilo-
T ’ ’ 1o ' meters from Algiers.
seefeceiqeniacecgorenceaftacifanaliiiiiai... June (12-18, 1021: Cases, 161;
June 5-18........ 2 15| deaths, 12,‘5.
.| June 26-Jul¥ w1 1, :
...... do. 12 9
Jume 5-11..].. 413 | 9|
| Ang. ¥-7. .. ~1 4 Aul! 1-7, 1921 Plaguerats found,

. June 16-30;\1921: Cases,4 deaths,
Cases,

y 9

1. July 1-15, 1921:
3.

1| :deaths,
3
.......... Department of Arequipa.
June 12-18.........1........ 1
Ju.ly 10-16. cesenees 16 4 )i
' . SMALLPOZX.
v i
une 19-25 ........ ) N
une 26-July 16. .. R PR )
July 24°30. ..t B el -

v
June 5-18.

.| yune19-25. .. ... |...
di .

. Ju.ns%—]uly‘z.... .-

‘| May 8-14, 1921: Deaths, 430.

1 From medical officers of the Public Health Service, American consuls, and other sources.
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CHOLERA; PLAGUE, wox.

TYRIRMS - FBVER,~ANP YELLOW
EVER—Ceatinued. " s

Reports Received During Week Ended Aug..l19, 1921—Continued.
TYPHUS FEVER.

.

Place. . Date. Cases. | Deaths. Remarks.
|suy020........f 7 7| -
Chile: '
E Valparaiso......ccecceeeee..| June 26-July 28.. | ... cee T2
. . e
eeeececeoscacecs. JUly®-15.......... 2 1 -
M ia: :
............. eaces}MBY 1-3eeceennn. h B -3 —
Pot%:pmgal July 12-18.
0... -18....cc...
Russia: v | !
Latvia. ... .....cooaaaao.d May1-3l...... Meee : e
Union of South Africa: . i
.- Cape Provinee... oece.o.. May 20-June18...)...... i ... i) Outbreaks.
enezuela:
Maracaibo.......ccceeaeeee. June 21-27.... 54 f..eeeaa ] ‘1
. i ¢
v ! YELLOW FEVER.
C -
o .| g
July 11-17...4..... 3 2
..o} . JUne 10-30, 1021: .

ececee

July 1-15..
June 1

July 1-15.........1

Cases, 1
deoths, July Jvls, 192}3

* Reports Received from July 2'to Aug. 12, 1921.
CHOLERA.

June 6-12.

May 9-June12....
Jan.1-31..........
T Y .o
T ...do.....
anila......... vecescaces..] May 22-Junels...
Province— s
Batangas.....cce......| June 12-18........
Pampanga.............| June5-11.........
Poland:
B July 25......
Pinsk.....cccecccicecoceces]enned e oeon
m

lfangkok...................

Apr.24-Juned....

5 4
e |. “
h cssecsedei

8 2
8 e
2] 4
. _.

R
3 il
1 1

| Mar. 6-May 7, .

1921: ‘Deaths,
24,690. L

Ian 1-31 1921: Cases, 80; deaths,
2& 2)-Iuno 12, 1921:

InJ , 1020 Notues

January, 620: Cases, 21. deaths,
Jal%uary, 1920: Cases, 13' deaths,
January, 1920: Nocasts

Present.
Do.
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CHOLERA, PLAGVUE, 8| LPOX, TYPHUS FEVER, AND YELLOW
—Continued.
Reports -Received from--July+3-to: Aug. -12, '1921—Continued.
. PLAGUE.
Place. Date. -~ | Cases. | Deaths, Remarks.
June 19—%... 1]...cecc...] Insuburb.
May 15-28......... 2 1
June 28........... 1 1
Apr2t-May 2Ll Present.
May 8-Junell..... 2
May 15-June 25. .7 .
\y 15-21.... Do. - :
Apr. 24-June 8¢ May 1-7, 1921: Plague rat found.
May:3-22..... reeee 46 Jieeenecne.
May 1-June1ls..... 10 1] - )
secencscccssesesssncfacccacealane eesees.] Jan. 1-June 30, 1921: Cases, 176;
. deaths, 78.

May 21-June 24... 10 3 .
June 16-27.. ....... 4 2
May 20-June 50 9 5 | One case pneumonic.
May 24-June 16 9l 7 | One case septicemic.
June 2-25... Tleeenenecas
May 28-June 2 1 :

Martin Pena....ccecececece-

May 1-June 4
May 8-Junel8....
May 8-June 25. ...
May 22-June25....
Apr. 24-June4....

llai 23-June12...|

July 11
Apr, 1-30.....
June 11-30.........

July 3-9...

1 1
18 14
112 72
4] 66
1

cecvssncre

........ cesccccscs

0
.
.
.
.
.
.
.
.
.

DS -

.| May 1-June 11, 1921: Cases, 1,742;

deaths, 1,343.

Janl. 1-31, 1921: Cases, 57; deaths,
May 815, 1921: 1 plague rat.
Present.

3’| Infected rodents found, July 1-

~.31,1921: 71.
Mar. 1-31, 1921: Cases, 76; deaths,
.44. Apr. 1-30, 1921: Cases,-33;
deaths, 20. June 1-15,.192L:
Cases, 10; deaths, 9.

At Mollendo. .
At Callao.

At Chiclayo.

In 5 localities. -

At Lima city, 20 cases, 13 deaths.
At Payta, Piura, and Sullana.
At Huarmey.

At Mollendo.

At Callao.

At Chiclayo.

In 5 localities. .

In Lima city, 3 cases, 1 death.
At Payta, Suilana, and Talara.

.| Total plaguc-infected rats found

from beginning of outbreak to
July 9, 1921: 90.
Suburb coextensive with San-
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CHOLERA, PLAGUE, SMALLPOX,: 'i'nnegg ‘FEVER, AND' YELLOW
FEVER—Continue

Reports Received from uly 2 te- Aug. 12, 1921—Continued.

PLAGUE—Continued.
Place.. Date. Cases. | Deaths ] Remarks.
141 145 .-
1R !
49 R s
BangkoK........ccecuennnns Apr. 24-June4.... 4 3. o
Straits Settlements: . .
Syri:s;m ......... teceeneas May 8-Juneil. ... ‘5 4 .
0 B'eimt ..................... Moy 3t-Jubeld...| 1. L
n vessels
.8, 8. Kishenev........,.... May2............. P2 B PO, AtChefoo China. Elagnedeaths
v A A en route. Vessel sent to uar-
antine; Kentucky -
hmtouayeatomoné
- ' . deaths was (Public
i ne{g‘h , July 1, 1921,
5.8.0reland..cceeecececneoceneaeeacene. FUUU S §oedeecsonennt AP’cenoT., Italy, June 12, 1921,
: o . La ata. . tina.
. i A N 'l‘wo fattalcasesplpgne crew
e . en rou
8. S. Ralph Moller......... Junes............ 4 .. 1| At Cheefoo, China,. from Vlndl-
b ', ‘, S vostok, ’Siberia. Three fatal
. cases en route. One case with
fatal termination removed at
Vladivostok.
8.8. Tenyo Maru..........feceeeeeee PPN I J ceoeee En routc between Nagasaki and

Japan, June 1921,
Fiovel caspans %, 1o,

o de Janeiro

Ri
British East Africa:
ony—

eccescscncccece

Ken;

Mar. 28-May 22. ..

May 8-June i8. ...
(A}

May 8-14..........
May 15-31.

May 26-June 18. ..
May 28-Junell...
May 28-June 18. ..
July 10-16.........
June19-25.........
June 26-July 2....
June 5-18..........
June 26-July 2. ...
June 12-18. .
July 3-9.... .
June 5-11 vee
June 5-25.. eee
June 12-18. .ee
July 17-23.........

eacescne

June 26-July 9. ...

DO 00 bt 1l 0 bt bad 03 . o DD

ecescccccs

. 1,
On thes. s. Nicholas.

Mild. -
Mild epidemic.

Origin India.

At two localities in vicinity, 2
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEV A
1 ( _ _ FEVER. Continmed. ER, AND YELLOW

-Reperts Received from-July 2 to-Aug: 12, 192t-—Continued.

SMALLPOX—Continued.
Place. : Date. - | Cases. | Deaths. Remarks.
Canada—Continued.
Ontario—Continued. o

Oottaws. ....ccceeeaenee June12-25...-.... 2r
June 26-July 16. .. 28
.| June 12-25......... 5
June 26-July-2. ... 3

June5-25......... ‘3.
.| July 10-16.. 3
June7-27.......... o 3
228
2

.| Present. Also at interior nitrate
. plants.

June 5-25: Present.
Present.

pr.
May 1-Juné 25.... . Do.
May 8-Junell.... Do.
May 15-21.........
Apr. 24-June 25. ..
| May 9-June f9....} -
May 16-June 13.
May 22-June 11. Do.
July 3-9.... Do.
May 8-Jun Do. .
June 20-2......... .
-| May 8-Junell.... 26 |oeeeeene.. Mission hospital.
May 9-June12.... 4 1
2
11 3
57 2
ul. ) O PR
Santa Marta......c......... Juné 5-25. . ....... ; Present.
Caba: Do..... June 26-July 16. . . . Do.
Antilla June 5-25..........

.| June 26-July 16...

ecael0..... tsescece

.| Apr. 24-Ma; 1921: Cases, 12.
l‘)\dditi;omx, 28.‘pr. -17-May 7,
1921: Cascs, 57; deaths, 7.

Gregt otingham May 20-Tune £
ottingham................ ay 29-June4.... ) 3 R
Southampton.............. Junye 26-July 2.... ) N PO

June€-12...eeeeent)oeennn. o

1
June 18-25......... 24 2
June 26-July 16... 49 2
May 1-June
May &-June
May 29-June 25
.| May 8-June 25.
. Apr. 24-Juned....

Mar. 20-May 7, 1921 Deaths,
.. 2,464, o

BBRS
PR %
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Continued.

Reports Received from July 2 to Aug. 12, 1921—Contigued. -

SMALLPOX—Continued.
INdO-Ching....ceeeeeeeencenenesfennns ceceencenecnses]oacanan 1.;:5..1-31, 1921: Cases, 102; deaths,
) .fomury lm:bases 16; deaths,3.
; Is;l‘uary: 1920: Cases, 139; death'g,
. ’Jan\iary, 1920: Casos, &; deaths, 1.

ecscecssae

eecsecccssrsscccns

Jugoslavia....
l[esolfotamia:

ececccccccscaccs

“|"Jan. 1-June 10...

. June 19-25......

Apr..1-May 3
ng m—Juze%

May 18-June14...|

Apf. 1-30.
May 24-June 2. ..

‘May 23-June 26. .|

26-July
July 17-23.
June 13-19........
July 11-17......

May 15-Junel8. ..

May 8-28.....

| B Daie

ecccee eccosccocccconse

Apr. 1-30.......... 0 9
Mar, 153000 2

Apr. 1-30. 6

..do. .

May 1-3l.......... 1 1

13

M

1

eaccscsces

..| Jan. 1-June 10, 1921: Cases

J:guary, 1920: Cases, 224; deetf:s.
I:’lg.;vince: Juce 6-20, 1921: Cases,

5

102;

-of which 32 were no ents.

-| Mar. 1-Apr. 30, 1921; Cases, 1,117;

_ deaths, 182, " o
In Teschen. :
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CHOLERA,: PLAGUE; SM%L‘LPOX, “TYPHUS  FEVER, AND' YELLOW

‘EVER—Continued.
Reports Received. from-July-2 to Aug. 12, 1921—Continued.
SMALLPOX—Continued.
Plice. Date. Cases. | Deaths. Remarks.
8witzerland: T :
Zurich. . ..ccocueieannniitn May 28-Junell. .. 10 f..eeeee...
Sy Apr. 9-16 Prescat.
............ cecvnonss 7. 9-16....cccefceieci]eaeenn....| Present. -
Betrot .1 .| May 10-30......... 1 7 :
May 30-June17.. . 2 3
. Do .| July 2-8..... wevnen 1 2
Turkey: : o
Constantinople. June 12-25......... |3 PO
: R June 26-July 2.... [ 3 PO,
Union of South Africa: .
Cape Province Apr. 24-May 7.....|....... ¥ P, Outbreaks.
gatal"i?'fe'é's't;t ...... go ...... Do.
range €evennnnacafessns 0.ce0unnn .
.................. May 22-28......... .
TYPHUS FEVER.
Alse May 1-June 3 1 25
ers....... cereene . ay 1-June 3D....
Oran.......cceceveeennn Ma; 22-June 30.. . g‘l’ 30
Asia Minor: o I
SMYTN8..cceneeeeacnens June 12-18......... R & EOPPRRN Indistrict.
Bolivia: i
zilf Paz..,..... sesceca Apr.1-30-....... . 2 39
Porto Alegte. . ............. June 19-25.........loceeee.. 3
e:
Concepeion................. Apr.12-June 20...l........ 8
_Valparaiso.....ccceeeeeenns Mg: 27-May 28....|..... een 4
a: .
ADtUNG...cecvveecenacnnnns May 30-June5. ... ) O PO
HankoW. ..cceceecacacancs May 22-June1l... k2 SO,
thin....cceveececens May 23-29...... P I I PO,
............. ceeeeeas Apr. 4, 1921: Cascs, 7.
May 27-June4.... 1 pr- 24-June 4, '
May 29-June‘4.... 1
May 23-June%...| . 21 6 ‘
June 27-July 3.... ) 3 SO
May 23-June 5.... -7 2 c 00
............. cecesseloseccnnn Jan. 30-Mar. 13, 1921: Cases, 109;
May 1-14. .. 6 ths, 15. : o
June 19-25....011. 3 deaths,
May15-June2s...| 102 |.......... Including municipalities in Fed-
June 26-July 2.... 29 . oraldisgtrict. e
..... cee Mar. 1-Apr. 30, 1921: Casecs,
11,489; deaths, 1,131 :
853
- 603
848
2,508
521 -
1,446
b o
....... 26 In Teschen. K
1,557 ] - .
1,855 :
........... .ee 972
Warsaw city....... 223
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2036
CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Continued.

Reports Received from July 2 to Aug. 12, 1921—Continued.
TYPHUS FEVER—Continued.

Place. Date. Cases. | Deaths. Remarks.
R DMﬁ&—
Hotin. Apr. 1-30......... 107 10
Mar 130 w0 |t
Province— :
Apr. 1-May 3l..... 98 leeeecnnnns
Apr. 1-30....... . 209 |..... conee
Mar. 1-May 31..... 5 2 '
8 Madrid.....ccocovoceeccces] MY 1-8Leccccecncfoecannnn 1
Syria:
Beéirut...cccececeeee ceccnen May 20-June 10... 1 1
TUNIS..cccocececesaccence..| June 11-17........ 3
May 22-June 18...
June 26-July 9....
Fr 24-May 28, Outbreah.
A native osntonment

Apr 24-May28 1921: Outbreaks.

eecccsccces

{1 R

June 1-30..........
June 13-27

Pacora
Lil

bertad—
Casa Grande.......
Pacangs............
Paljan...
Trujillo

ool

10.ccccccceea..

e

Tt ki O 1 DD D

P B onoomen

i R el =ONRRNNEE = oomRH

| Mar.1

State of Vera Cruz.

-31, 1921: Cases, 66; deot.hs
25. Apr 1-30, 1921: Cases, 106
deaths, 32. In 13 localitics.

At _quarantine station. From
Chiclayo.




