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Plague and Flague Prevention in the U.G,

The term 'plague'has been very confusing to the laity as &
wholebecause the tegm has been applied to almost every epidermic of
any serious consequence, opecifically,plague is an infection primary
in rats and other rodents,secondary in man,ceused by Lacillus Pestis,
In regions where it is found,it is endemic amongst rodents,and its
spread tc the human populaticn is ususlly by way of fleas or by
direct contact,

Types.

“hree clinical types of plague are recognized: (1I)Bubonic,(2)
Prneumonic,and (3)Septicemic, The bubonic type is the moet common,
end is characterized chiefly by the glandular swellings or cuboes,
The pneumonic form mey be primary by direct infection of the resp-
iratory tract,or secondary as & complicztion of the bubonic type.
The sputtium in this case contains: numerous bacilli end is a direct
scurce of infection, The septicemic form is not so common but is
the most rapid in its course.

Distribution,

The main geographic source of bubonic plague is southern Asia
particularly India,though the disease is quite widespread thruout
the tropicel countries, As one author states it ",,,plague may be
found encircling the globe in a rather broad band,bounded roughly,
by the 35° parallel north and scuth of the equator', It is found
outside of this zone but it is then much more limited in its extent,
It has & predisposition for the warmer climates,and where it is

found under less favorable climatie¢ conditions,its tendency to
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gpread is very much lessened,
The pneumonic type of plague,on the other hand,is usually found

in the colder or more northern climbdtes as in Northern Asia,and in

N

the northern higher Eegions of India, A limited outbreak was reported
in I919 from California,which started from &an infected squirrel, As
for as I can find in the literature,there have been no other ceses
of pneumonic plague in the United States,

Distrivution(U.S.{.

Plague probably entered the United States gbout 1899,because
the first recorded case on this continent was discovered in China-
town,San Prancisco,in larch 1900. The disease had already appeared
at.the Hawaiian Islands so that the appearance in sSan Francigco is
ascribed to either the Hawaiian Islands or to the Orient. For the
first year(I1900),it is stated,there were 22 human cases,

There are now(I1923),four endemic foci of plague in the United
States:-one on the Pacific Coast,end three in the Gulf states. The
focus on the Pacific coesst is San Francisco and vicinity,partic-
ularly the counties Alameda,Contra Costa,San llatec,San Francisco,
The foci in the Gulf states are New GOrleans,Texas,and Floride,

Cszes have cccurred elsewhere in the United Etates,especially in
seaports,but these are regarded as sporadic cases having been trans-
mitted thru means of travel.As to the extent of the disease amongst
rodents,figures are very inadequate, Human cases,as given vy
Rosenau,in the United States for Ihe period from the first appearance
of plague to and including the year 1920,are 389, These are
distributed;
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The first appearance of plague on the N,American continent,as
above~-mentioned,was in I900 in San Francisco,when the body of a
Chinese,dead of theks disease,Wss discovered in the Chinese quarter,
The case was proven bacteriologicdly to be plague,and the Board of
Health of Ban Francisco,on receipt of the preliminary findings,placed
+he entire district known as Chinatown in quarantine. Judging from
literature of the time,there was much dissesion on the subject of
plague as regarded the local epidemic, A total of I2I cases and 1I3
deaths were recorded for the four years of the epidemic, In May,I907,
a year after the great fire and earthquake,plague was again discover-
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ed in San Francisco, This time the outbreak lasted only six months,
cut hed a total of 160 cases and 77 deaths, It was not limited to
one quarter but was scattered all thru the city,.

Between 1908 and I9I5,there were only gporadic cases in Calif-
ornia. For the next three years(1916,i9i7,1918),no cases of plague
sre known to have occurred anywhere in the United States, In 1919,
however,a series of I3 pnewionic cases{according to Kellogg)
occurred in Oakland,Calif,,the first of the series having its origin
in exposure to plague-infected ground sqguirrels, osince then,only
sporadic eses have occurred in California.

Seattle,Washington,suffered an attack of plague in 1907 when
seven deathsfrom this disease were reported. .leasures were acdopted,
not only in Seattle,but also in several Pacific Coast cities for
prevention of spread,rat eradication,etc. Since then,there has been
one deaththere ascribed to plague,and the diagnoses cn this case is
doubted.

Up until I9I4,the Pacific coast was apparently the only source,
in the United States,but in that year a serious epidemic broke out
in New Orleans. Nine human cases were reported for the first month,

thirty for the first four months., The nistory of the first case could
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not be obtained so that the origin remains unknown, In 1920 ,hwsan
bubonic plague was recognized,almost simulianecusly,in three previocus
1y uninfected ports:-Galveston,Beaumont,and Pensacola, This simult-
anecus outbreak in three widely separated areas along the Gulf coast
is strongly suggestive of some common source,although corroborative
evidence was never secured. There were IB cases attributible to
infection acquired in Galveston,and none that could be attributed to
infection acquired outside the city. Two of these cases left Galvest-
on either in the incubation period or in early stages of the disecase
and were diagnosed ab plague at Poet Arthur and Houston,Respectively.
Transmission,

Bubonic plague is an insect-vorne disease and has an entirely
different epidemiology from pneumonic plague,which is a contact in-
fection., In the former type,the infection is spraed from rodent to
rodent or from rodent to man principally by means of fleas,but may
occur by direct contact. The India Plague Comuission §1908) caine to
certain conclusions regarding this disease;

I. Contagion occurs in less than 3% of the cases,playing a
very small part in the general spread of the disease,

2. Bubonic plague in man is entirely dependent on the disease
in the rat.

3. The infection is conveyed from rat to rat and from rat to
man solely by means of fleas.(Exferience in other places,however,
show direct contact toc be & no small factor).

4, A case i man is not in itself infectious,

5. A large majority of cases occur singly in houses.

6. Plague is usually conveyed from place ito place by imported
fleas,which are carried by people on their persons or in their
baggage. The human agent may himself escape infection,

7. Insanitary conditions have no relation to the occurrence
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of plague,except in so far as they favor infestatihon of rats.

8. The non-epidemic season is bridged over Ly acute plague
in the rat,accompanied by a few cases among human beings.

In the pneumonic form personal infection from one person 1o

another is the common form,ss the bacilli are sprayed into the air
by coughing., The possibility of the flea as a carrier must be conside
ered, Thus hospitalization of the cases of this type umsually results

in stamping of the disecase,

Diagnoses,

At the early stage of an outbreak plague rcases are ea8ily over-
looked,but if the suspicioumscases are carefully ctudied Ey & competernt
bacteriologist,the disease can be readily identified. In at least
two-thirds of all cases of human bubonic plague,there are glandular
swel;ings or buboes. Acute,rapidly fatal pnewncnia should arouse
suspicion of the pneumonic form,

Plague rats,like huwanan cases,mnay be divided into two classes,
according as to whether or not & bubo is present. The bubo,if present
is the most important diagnostic sign of plague, Of the other appear-
ances,those in the liver are of prime impotFance. An abundant,clear
pleural effusion is of great value in diagnoses, From microscopical
examination,the buboe gives the vest chance of recognizing the
bacilli in large numbers, The nsked eye is of greater value than
tnhe microscope in recognition of the disease. There is &always a
81igzht margin of error in basing conclusions on gross lesions =0
that the first cese im.a community must be completely confirmed by
the isolation of the causative organism and the study of its char-
acteristics,including practically the carrying out of Koch's post=-
ulates. Having cunfirmed the presencs of B.peatis in the first rodent

case many of the subsequent ones may ve safely diagnosed from gross
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lesions,the percemtage of error being too small to ve of practical
importance, Towards the end of an epidemic when infected rats becoue
few in nunbers,and the proaspects of seeing the last one appears,
it becomes important that full confirmaticon te secured in each case
so that the continued presence of the infection can be indisputedly
proven, It is &lso noted that towards the end of a caupaign,the
organisms are of low virulence, In but two inoculations of the last
eight ififected rats of the Galveston epidemic,were the lesions of
plague well defined in the first guinea pig.

Plague in the human bteing must be differehtiated from other
conditions, The bubonic and septicemic form is frequently mistaken
for typhoid fever,pyogenic infections,etc., All cases with acute
enlargement and tenderness of the lymphaticglands must be looked
on with suspicion,and a bacterial examination be made whereever
possible, Thae pneumonic form is particularly hard to identify

except by bacterial tests,

Plague Control,

In California,plague is confined to small endemic focus among
the ground squirrels, The flea found infecting these animals and
their burrows is usually present in great nunbers,and the ground
squirrel appears to be its selective host, 1t readily ULites man,

Systemétic trapping reduces the rat population and furnishes

rats and
informationas to its extent, It permits the collection of, fleas,
and it i the only reliable means we possess for the early detection and
delimitation of rodent plague.foci,and thru this information it
permits the application of intensive destructive measures at the
point of infection.
For plague eradication,the method proposed by H.H,Creel,of the

U,5.Public Health Service isi= \
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A, General Measures,

Plague laboratory {Human plague
I.Survey diagnoses Rodent "
Rodent exenmination
Demarcaiion of BEpidemiology of human @&
infection cases
"Sentinel®guinea pigs
. or rats
(Trapping
Rodent destructicn {1 Poisoning
2,.3Zradication {ﬁ Lillscellaneous
Rat proofing : Food supplies
Elimination of harboreage
(Ships
Fumigation by uoz Freight
3.Restrictive or HCN Baggage
Rat proofing and supervision{hailroad cars
Statiocns

B.Special deasures;(applied to plague foci)
I.Bvacuation

Suwamnary destruction of harborage
2,Intensive
&

rodent Fumigation-~HCN, oua, CSp,Cal,
destruction 2
Kerosene
3.Flea . enulsion

destruction HHMIJantS~-HLA,002
Gen'l cleanliness
Attention to householid pets,cats,and dogs

C.Procedures of mbnor value or doubtful effectiveness,
I.Gen'l destructive measures

2.Hospitaelization of hugan cases
3.Quarantine of personnel

4 Vaccination

5.Disinfection

6,.5toppage of rat holes

When plague-infected rats were discovered in Beauwsont,suppresive
measures adopted were,;
I, Fumigation of all buildings and premises where plague-
infectedrodents were captured or human cases occurred,
ope:ations over the entire city,wharves,and ships
3. Bxamination of rodents for plague infection and such

other work as reguired in the service laboratory,.
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4. Removal of =ll wood fleoors and rat harvorages in and swpove

esch focus where hwanan plague cases cccurred or infected rodents

o

were foun

.

5. Inspection of al}l buildings and premisese in the city in

EY

regard to rat proofing saie.

CONCLUSICONS,

Plagué is an infection primary in rats and other rodents,and
80 the'ulﬁimate object in plague eradication is the destruttion of
the LAST plague rodent with its infected parasites, Thae eliminat-
ion of human plague incidence is,from &an eradicative viewpoint,
merely incidental. Subsiaenceiof hwaan cases cannot be taken as the
criterion of a successful campaign,for the infection mey still be
quite marked amongst the rodents, The reduction of rodent population,
the extent of rat provofing,and the improvement in general sanitary

conditions all enter into the question, When & community way be

considered free from plague infection is &a very aifficult question,
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for the disease is very difficult to eradicate after having gained
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a foothold in a favorable environment, The chief methods o
are,apparently,destruction of the animzl by any means,or by a rat-
proofing or "shutting-out" process. In considering means and methods
of rat contrzol,we must take cognizance of other reasons for this
work,and so we must cosider the subjectl of the relation of the rat

to public health in general.
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