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Plague  is a rodent d i s e a s e  which a f fec ts  man, 
ca u s in g  a high dea th  ra te .  Three hundred and 
thirty-eight of the 520 reported c a s e s  in the  United 
S ta te s  through January  1950 have re su l ted  in 
dea th .  The d is e a se  is caused  by a bacterium 
ca lled  P asture lla  p e s t is  and is  contracted  com
monly from three d i s t in c t  sou rces :

a .  D irec tly  from domestic ra ts  (figure l)  or from 
the b ite  of one of their  f lea s  (esp e c ia l ly  of 
the oriental ra t  f lea ,  a  s p e c ie s  peculia r  to 
dom estic  ra ts ) .

b. D irec tly  from certa in  native rodents  of the 
f ie lds  and woods or from the b ite s  of their 
pecu lia r  s p e c ie s  of f lea s .

c. From persons  in whom plague has  a ffec ted  
the resp ira tory  trac t  and is thus  t ran sm iss ib le

F i g u r e  1# D o m e s t i c  r a t s :  C h i e f  s o u r c e  of  h u m a n  c a s e s
o f  p l a g u e  in  t h e  U n i t e d  S t a t e s .  F r o m  l e f t  t o  r i g h t :  b l a c k  
N o r w a y  r a t ,  b r o w n  c l i m b i n g  r a t ,  b r o w n  N o r w a y  r a t .  N o te  
t h a t  t h e  c l i m b i n g  r a t ,  a l t h o u g h  s m a l l e r ,  h a s  a  t a i l  r e l a t i v e l y  
l o n g e r  t h a n  t h e  N o r w a y  r a t s .

by sputum droplets .
When contracted  by way of sputum drop le ts ,  

plague is  referred t o a s  “ pneum onic.”  When present 
in dom estic  r a t s ,  it is referred to a s  “ murine,”  
and when p r e s e n t  in native wild roden ts ,  a s  
“ sy lv a n ”  or “ cam pestra l” * p lague. It is t r a n s 
mitted from native roden ts  to dom estic  r a ts  and 
from th e se  ra ts  to  the native roden ts  by f lea s .  
When acquired by human beings from murine or 
cam pestra l so u rc e s ,  it may r e su l t  in pneumonic 
infection.
PROGRESS OF SPREAD OF PLAGUE

E xper ts  d isagree  to  some ex ten t concerning the 
origin of plague in North America. Some bel ieve 
tha t ,  s in c e  it is a d i s e a s e  of s im ilar  rodents  in 
A s ia ,  it must have ex is ted  among native wild 
roden ts  in North America for many cen tu r ies .  They 
point to the fact tha t ,  though inves tiga to rs  bel ieve 
tha t plague drifted slowly eas tw ard  from a  point 
of introduction in California  about 1900, those 
inves t iga to rs  did not conduct their  surveys in such 
a way a s  to  prove the ir  belief.

O thers believe that plague w as introduced from 
the  Orient by way of infected  r a t s  brought in on 
sh ip s .  T hey  point to the fac t th a t  it was s o  intro
duced into Hawaii and the Gulf C o a s t  S ta te s ,  as  
well a s  into other par ts  of the world, and that it 
a f fec ts  ce r ta in  native rodents  in a way which 
would be expected  only of a d is e a se  completely 
new to them.

Whatever the c a s e ,  plague among wild rodents  
now is d is t ribu ted  widely in the United S ta tes  
(figure 2). Various s p e c ie s  of Dative wild rodents  
and their  f lea s  are known to be in fec ted .  However, 
only a few of th e se  rodent-f lea com binations or 
“ te a m s”  are capab le  of supporting p lague. P erh ap s  
the bes t  known of the n a t iv e  wild rodent-flea com
bina tions capable  of harboring plague are those 
of prairie dogs, California ground sq u ir re ls ,  and 
certa in  s p e c ie s  of wood r a ts  or pack ra ts .  Sage
brush vo le s  and ce r ta in  s p e c ie s  of meadow mice 
are probably equally  important.  In the Haw aiian

* T h e  t e r m  “ c a m p e s t r a l "  i s  p r o b a b l y  m o re  a p p r o p r i a t e  t h a n  
“ sy lvan**  I n a s m u c h  a s  r o d e n t s  o f  t h e  p l a i n s ,  p r a i r i e s ,  a n d  

f i e l d s  a r e  m o r e  c o m m o n l y  I n f e c t e d  t h a n  t h o s e  o f  w o o d s .
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Figure 2
MURINE AND CAMPESTRAL PLAGUE IN THE UNITED STATES
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Is lands ,  a sem idom estic  s p e c ie s ,  the Hawaiian ra t ,  
and its peculiar f lea s  cons ti tu te  a p r  i m a r y  
reservoir.

CAMPESTRAL PLAGUE CONTROL
Since plague w as f irs t  recognized  in 1900, only 

about eighty c a s e s  have been reported a s  having 
been acquired through handling of native  wild 
rodents or b ites  of their f lea s .

It is impractical to control plague among native 
wild rodents or their f lea s  su ff ic ien t ly  to prevent 
occas ional c a s e s ,  a lthough dusting  with DDT to 
control f lea s  and poisoning of wild roden ts  is 
feasible in limited, heavily  used a re as  like school 
yards and parks.

Generally the bes t  way to avoid infection  is  to 
avoid handling native wild rodents .

MURINE PLAGUE CONTROL
Over e ight hundred human c a s e s  have been ac 

quired from domestic r a t s ,  mainly through b i te s  of 
the oriental rat  f lea s  which p ara s i t ized  them s ince  
plague f irs t  w as recognized in the United S ta te s .  
About half  of these  occurred on the mainland and 
half in Hawaii.

The danger of acquiring plague from domestic

ra ts  depends  partly on the degree of a s so c ia t io n  
of persons with r a t s ,  and partly on the s iz e  and 
d is tr ibu t ion  of o rien ta l  rat  f lea  populations inhabit
ing th e se  roden ts .  A general abundance in any 
given locali ty  of at le a s t  one orien ta l rat f lea  per 
ra t  usua lly  is  regarded as  the minimum required to

support plague among domestic r a t s  and thus to 
c a u se  cons iderab le  danger to humans. In New 
O rleans ,  for exam ple ,  the general midwinter level 
of o rien ta l  rat  f lea population w as  about one and 
a half per ra t  during the plague y ea rs .  During the 
summer, the level was over four.

In the United S ta te s ,  no plague outbreaks or 
c a s e s  due to b i te s  of the oriental rat  f lea  have 
occurred where the midwinter temperature is  lower 
than 45°  F .  (compare figure 2 with figure 3) or 
where the mean re la t ive  humidity a t  noon in July 
is  l e s s  than about 60 percent (compare figure 2

with figure 4). N e v e r th e le s s ,  in c l im ates  where in 
summer the rat f lea population ex c e e d s  one per 
ra t  desp ite  a  lower winter popula tion ,  some danger 
conceivably  can e x i s t  and must be guarded aga in s t .  
A s tudy of oriental f lea  populations on dom estic  
r a t s  ind ica tes  tha t  the danger may be considerab le
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where the re la t ive  humidity is above 35 percen t.
T h e  f lea  population, and the danger as  w e l l ,  is 

g rea te s t  in moist,  warm c l im a tes ;  ra t- f lea  c a s e s  
have occurred in Honolulu, T .  H.; S ea t t le ,  Wash.; 
San F ra n c isc o ,  B e rk e le y ,a n d  Los A n g e le s ,  Calif .;  
Galveston  and Beaumont, T e x . ;  New O rleans ,  L a . ,

and P e n sa c o la ,  F l a . ,  and in P uer to  R ico  (table 1). 
Infected dom estic  r a t s  a l s o  have been found in 
T acom a, Wash.; in V entura ,  Marin, and Contra 
C os ta  C oun t ies ,  C a l i f . ,  and in Kaui and Maui 
Counties  in Hawaii.

In P ac i f ic  C oas t  S ta te s ,  p lague has been r e 
duced to a minimum among dom estic  ra ts  by an t i
ra t  san i ta t ion  and poisoning. By such  reduction 

of rat and rat-f lea populations the re ,  the p o s s ib i l i 
ty of infected r a ts  being introduced to east-bound  
commerce is  d ec reased .  Nine Western S ta te s  now 
have c o o p e r a t i v e  S ta te -F e d e ra l  p r o g r a m s  
to prevent local plague outbreaks.

T here  is  now in p rogress  in the Southeastern  
S ta te s  a murine typhus control program with the 
purpose of keeping down dom estic  rat and rat-flea 
populations for the ultimate object of reducing 
the number of c a s e s  of murine typhus .  T h is  pro
gram involves applica tion  of DDT dust  for control 
of f leas ,  back- lo t  and a l ley  s a n i ta t io n ,  ratproofing, 
food-es tab lishm ent s a n i ta t io n ,  and finally p d so n -

T a b l e  1

HUMAN PLAGUE OUTBREAKS IN THE UNITED STATES

C it y Date
No. o f
C ases
R eported

No. o f  
D eath s

San F ran c isco ,  C a l i f . 1900-04 120 114
San F ran c isco ,  C a l i f . 1907-08 186 92
S e a t t l e ,  Wash. 1907-08 3 3
New O rleans ,  La. 1914-15 31 10
Oakland, C a l i f . 1919 13* 13
New O rleans ,  La. 1919-21 25 H
P ensacola ,  F la . 1920 10 4
G alveston , Tex. 1920 18 12
Beaumont, Texas. 1920 14 6
Los Angeles,  C a l i f . 1924 41 34

T o ta l 461 299

ing for the control of ra ts .  By such  reduc tions  of 
ra t  and f lea  popu la tions ,  the likelihood is reduced 
of implantation of plague from westward a re as  
even  should  infected  r a ts  be transported  eas tw ard .

By keeping the dom estic  rat an d ra t - f le a  popu la
t io n s  at a minimum loca lly ,  t ransm iss ion  from 
native  wild rodents  to human beings by way of 
domestic  ra t- f lea s  can be held to a minimum.
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Rodents  and their  e c to p a ra s i te s  are h o s ts  of a 
number of d isease -p roduc ing  v i ru ses ,  r i c k e t t s i a e ,  
and bac te r ia  which affec t man, generally  in pro
portion to the degree to which the rodent hos ts  
a s s o c ia te  with man. Some of these  d i s e a s e  organ
ism s are transm itted  d irec tly  by the rodent through 
contamination of man’s food, w ater ,  and quarters 
through infected  urine and f e c e s ,  and some by 
biting . Many are transm itted  from rodent to man 
by their e c to p a ra s i te s .  In some c a s e s ,  rodents

simply appear to be the host  of an ec topa ras i te  
which is  the rese rvo ir  of the d i s e a s e .

Dom estic  r a ts  and mice* bring ec to p a ra s i te s  
and d isease -p roduc ing  organisms c lo se r  to man 
more cons tan t ly  than do the rodents  of the f ields 
and woods, and therefore are respons ib le  for a 
large number of such  i l l n e s s e s .

* R a t t u s  n o r v e g i c u s ,  J f a t t u s  r a t t u s ,  a n d  Mus  m u s c u l u s
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